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INTRODUCTION 
 

Global Science Technology and Management Conference 

(GSTMC-23) which is scheduled to take place from 09th to 11th February, 

2023 at the Historical and Cultural Place of Bahawalpur (Cholistan) Pakistan 

organized by Evolution Events (Pakistan) with collaboration of The Islamia 

University Bahawalpur. GSTMC-23 will offer researchers, delegates and 

scholars an incredible chance to interact with each other and share their 

experience and knowledge of technology application. 

The goal of Global Science Technology and Management 

Conference (GSTMC-23) is to provide a stage for researchers and practitioners 

from academia and business to deal with state-of-the-art advancement in their 

respective fields. 

GSTMC-23 will offer participants to interact with industry experts on 

the recent challenges in scientific research and associated areas. Leading 

researchers will share their incredible research findings and tools used by them 

to achieve better results. This international conference on multidisciplinary 

research and education is bound to generate a number of new ideas and 

experiences that participants, irrespective of who they are (Experienced 

scientists, seasoned professionals or young scholars at the early stages of their 

careers), can derive and make use of them in some form or another, towards the 

advancement of their careers. For those looking to spread awareness of their 

incredible research findings and other work, they will also have the chance to 

present their papers and articles. 

Objectives: 

 
 To bring Science Technology and Management research areas 

synchronically on an individual platform. This conference will draw 

collectively research fellowships from diverse fields in untidiness, to 

share their research findings and latest ideas. The main intention of this 

conference is to integrate interdisciplinary inquiry to deliver the best 

applications. 

 

 To present technological and additional assistance to intensify 

investigation and innovative enterprises, disseminating groundbreaking 

experimental outcomes, as well as innovative magazines/papers. 
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ABOUT PASTIC       
 

Pakistan Scientific & Technological Information Centre 

(PASTIC) is a subsidiary organization of Pakistan 

Science Foundation (PSF), under the umbrella of 

Ministry of Science and Technology (MoST). PASTIC 

is a specialized premier organization in the field of S&T 

information handling and dissemination responsible for 

catering to information needs of R&D and industrial 

community across the country. The PASTIC National 

Centre is housed at Quaid-e-Azam University Campus, Islamabad having a 

network of 6 Sub-Centres at Karachi, Lahore, Peshawar, Quetta, Faisalabad and 

Muzaffarabad. 

To begin with PASTIC supported research community across the country when 

S&T research infrastructure in Pakistan was at a nascent stageand provided 

facilities including supply of scientific and technical documents, abstracts and 

indexes, bibliographies, translations, patent information and patent indexes, 

science reference library service, technological information transfer service, 

dissemination of computer-based information services, reprographic and 

publication services. 

 
PASTIC Objectives 

 National S&T/R&D Information Repository of indigenous information 

resources (databases) 

 S&T/R&D information dissemination through contemporary reference 

information tools 

 Strengthen National Science Reference Library for resource sharing & 

Inter-library collaborations (consortium) and empowerment of information 

professionals. 

 Promotion of R&D based industrial development 

 Facilitate printing of S&T/R&D Publications 

 Capacity/skill development of researchers & entrepreneurs 

 Develop collaborations with national and international information 

networks 

 
PASTIC Activities/Functions 

Online databases 

Pakistan Science Abstracts (PSA): National research published in Pakistani S & 

T Journals & Conference Proceedings etc. 

PakCat: Union online Public Access Catalogue (OPAC) of Books available in 

Science and technology Libraries of Pakistan.  

DSpace full text digital repository of indigenous S&T literature. 

Database of R & D Projects executed in Pakistan. 
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Industy related databases. 

S&T Publications 

 Technology Roundup: Publish bi-monthly bulletin by repackaging of latest 

global Trade and Technology information.  

 Union Catalogue: Provide information on research materials 

(books/journals/conference proceedings/reports, etc) available in different 

S&T libraries of Pakistan. 

 Scientific Periodicals of Pakistan: A handy guide of scientific periodicals 

published in Pakistan. 

 Abstract Books of Conferences: PASTIC support publication/printing of 

Abstract Books organized by various S&T universities (on request).  

 
Promotion of Commercializable Technologies & Industrial Products 

Organize STEM and IT Expoto promote local Research and Development, 

SMEs, technologies/products/services/industrial R&D challenges/issues as well 

as empowering youth and general public on new and faster ways of delivering 

and accessing information.  

 
National Science Reference Library Facility 

A state-of-the-art Traditional Library facilitating the researcher through 

following services: Reference & Referral Services; Reader Service; Internet 

Service, Journal Listings; Photocopying & Scanning Services. 

 
Human Resource Development (Capacity Building)  

Organize Seminars/Workshops /Trainings/ for capacity building of:  

 Young Researchers on Data Analysis and bibliographic citation Tools 

(SPSS, EndNote, Mendeley)  

 Women Entrepreneurs on e-marketing and e business skills 

 Library Professionals on Library Information Management Tools & 

techniques (Koha, D-space etc) 

 Researchers and entrepreneurs on Intellectual Property Rights, Media 

Information Literacy 
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ZOOLOGY 

Anti-bacterial potential of neem and onion extract against selected 

bacterial strains 

Naila Riaz, Ariana Ali 

Department of Zoology, University of Sargodha, Sargodha 

Medicinal plants are considered rich source of ingredients, known to be a 

potential source of therapeutics or curative aids. The plant product or natural 

products have an important role in disease prevention and treatment through the 

enhancement of antioxidant activity and inhibition of bacterial growth. 

Medicinal plants have good cultural acceptability, closeness and adaptability 

with human body. Phytochemical constituents such as flavonoids and tannins 

are present in medicinal plants which depicts their activities in development of 

medicines. For better health conditions and to maintain human wellbeing, a lot 

of undeveloped and developed countries use plants in medical sense. These 

medicinal plants have therapeutics implication in treatment and formulation 

based on the fact that these contain various active compounds which is worthiest 

in usage and are also used to treat various diseases. The current study is aimed to 

investigate the antimicrobial activity of selected medicinal plant extracts 

(Azadirachta indica & Allium cepa) against selected bacterial strains, named as 

Bacillus cereus, Bacillus subtilis, Escherichia coli & Staphylococcus aureus. 

Both neem and onion extract were applied on bacterial strain from 150mg/ml 

concentration to 250mg/ml. Extracts showed effective results against all test 

strains. The MIC of ethanolic extract of neem was proved most effective against 

the Escherichia coli & Staphylococcus aureus at 220mg/ml. While onion 

inhibitory effect was maximum for Bacillus subtilis at concentration of 200mg. 

Effect of both extracts was tested by heating extract solution at diverse 

temperature and at different pH. Zone of inhibition was measured. The means of 

all zones of inhibition was compared by using one – way ANOVA. 

Anti-bacterial potential of ethanolic plant extractsagainst food 

poisoning associated bacterial strains 

Faiza Zubair*, Sobia Fiaz 

Department of Zoology, University of Sargodha, Sargodha 

* Contact: faiza.zubair@uos.edu.pk, 0092-304-5771224 

The current study was planned to elaborate the anti-microbial potential of 

selected (Momordica charantiam (Bitter gourd), Zingiber officinale (Ginger) 

and Allium sativum(Garlic)) plant against selected strains  ( Bacillus cereus, 

Bacillus subtilis, Staphylococcus aureus and Escherichia coli) of food poisoning 

bacteria. Five different concentration (50mg/ml, 100mg/ml, 150mg/ml, 

200mg/ml, 250mg/ml) of each ethanolic plant extract were used. The MIC also 
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used against the bacterial strains at different pH (3,5,7,9,11) and by heating 

solution at different temperature (40°C, 60°C, 80°C, 100°C, 121°C). The means 

of all variables (different concentration, different temperature and different pH) 

compared by using one-way ANOVA. The results revealed that plants extracts 

were effective against all tested strains with the different minimum inhibitory 

concentration (MIC). The ethanolic extract of Momordica charantiam control 

the bacterial growth with MIC ranges from 1mg/ml to 10mg/ml against all tested 

strains. At 50mg/ml, ethanolic extract of Allium sativum was found effective 

against Bacillus cereus and Escherichia coli. The MIC for Bacillus subtilis and 

Staphylococcus aureus was the 100mg/ml using Allium sativum. The MIC of 

ethanolic extract of Zingiberofficinale was 50mg/ml against the Bacillus cereus. 

The MIC against the Bacillus subtilis, Staphylococcus aureus and Escherichia 

coli was 100mg/ml. By using Momordica charantiam, the Bacillus cereus, 

Bacillus subtili and Staphylococcus aureus showed zone of inhibition of 4.5mm, 

3.5mm and 3.5mm respectively at 121°C while Escherichia coli showed 3mm 

zone of inhibition at 60°C. Significant results (P- value<0.05) were observed by 

comparing the means of all test strains at variable temperature range. The results 

of present study concluded that, Momordica charantiam was more effective than 

Zingiber officinale and Allium sativum.Ths study suggested the use of 

Momordica charantiam, Zingiber officinale and Allium sativum in our regular 

feeding habits to avoid bacterial associated food poisoning. 

Epidemiology of Myiasis in Sargodha, Punjab, Pakistan 

Shazal Shamaiz1, Muhammad Nauman1, Fahad Ahmed2, Hira Muqaddas3, Naunain 

Mehmood1,2 

1Department of Zoology, University of Sargodha, Sargodha, Pakistan; 2Department 

of Veterinary Medicine, University of Sassari, Sassari, Italy; 3Department of 

Zoology, The Women University Multan, Multan, Pakistan 

Pakistan is a developing country in which a large part of its population is rural 

anddependent on livestock for income. Oestrosis/myiasis is a zoonotic disease, 

which affects both humansand livestock. The larval form of Oestrusovis is a 

well-known parasite of sheep and goats and causesnasal myiasis. Its larval 

stages are identified after the collection of larvae from the ventral nasalconcha, 

dorsal nasal concha, and frontal sinuses. The present study, therefore, includes 

epidemiology, associated riskfactors, and morphological identification of O. ovis 

from district Sargodha. For epidemiologicalinvestigation, butcher shops and 

abattoirs were visited regularly to collect larvae from goats. Atotal of 64 animals 

were infected from a total of 630 observed goats from Sargodha, Pakistanduring 

November 2021-January 2022. The goats of district Sargodha had a prevalence 

rate of 10.15%. Results showed a higher prevalence in females (16.4%) and 

older animals (12.6%). The larval burden was atits peak during the month of 

January and a high number of larvae were collected. The physical examination 

of the larvae showed that the third larval stage was prominent during thisperiod. 

Additionally, molecular characterization of the larvae based on cox1 gene was 
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done confirming that the infecting species is O. ovis. It is concluded that 

combining the morphological and molecular approaches helps in proper 

diagnosis of a disease. This information is presented to the livestock authorities 

for the betterment of farming and dairy industry so that the diseases infecting 

small ruminants may be curtailed.  

Feeding Responses of Termite Coptotermes Heimi (Blattodea: 

Rhinotermitidae) against Fifteen Commercial Timbers under 

Laboratory and Field Conditions 

Hafiz Muhammad Tariq1, Khizer Hayat2, Khalid Zamir Rasib, Kinza Batool, 

Aneeqa Liaqat  

1University of Lahore; 2Center for Animal Diagnostics 

The main purpose of this study was to investigate the feeding response of 

Coptotermes heimi termites on different commercial timbers along with the 

assessment of different timbers and their resistance and non- resistance behavior 

under lab and field conditions at 100°C. There were fifteen wood species which 

were investigated regarding attack and damage which include Abies pindrow 

(partal), Cedrus deodara (diar), Acacia arabica (keekar), Dalbergia sisso (tali), 

Mangifera indica (mango), Pinus roxburghii (Chir pine), Populus euramericana 

(Poplar), Albizia lebbek (Shreen), Syzygium cumini (Jaman), Pongamia pinnata 

(Sukh chain), Morus nigra (Shahtoot), Pinus wallichiana (Chir), Azadirachta 

indica (Neem), Pinus ponderosa (Yellow pine), Ceylon cedar (Dhraik, Bakain) . 

Two weeks laboratory and 3 months of field trials were performed with suitable 

conditions. The samples of every fifteen wood species were prepared and 

exposed to different species of termites by burying them in the active nests of 

termites. This practical was performed at Wagah border 30 km away from 

Lahore. After this time, the factors which were to be noted were wood mass loss 

and visual appearance of each sample. This also includes a choice and no choice 

feeding test. This trial is made to evaluate the non-resistance of wood to termite 

attack. At the end of the experiment, it has been observed that the most palatable 

wood is P. euramericana and the most resistance woods is S. cumini and P. 

pinata in no choice trials and in choice trials the most palatable wood is P. 

euramericana and most resistance wood is S. cumini. 

Keywords: Commercial timbers, Feeding Responses, Temperature, Choice 

bioassay and No choice bioassay. 
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MICROBIOLOGY 

Cholesterol lowering Impact of Rhodococcus Soil Isolates in Body 

fat of Native Organic Chicks 

Sadia Alam 

Department of Microbiology, The University of Haripur, Khyber Pakhtunkhwa, 

Pakistan 

Rhodococcus are gram positive, oxidase negative, catalase positive non spore 

forming ubiquitous bacteria, they are well known for their adaptability and 

versatility. The present study was conducted to isolate the Rhodococcus strains 

and to characterize them on the basis of biochemical fingerprinting. Isolated 

strains were used to determine their pancreatic lipase inhibitory activity and 

their effect on the cholesterol level of chicks by in vivo studies. Seventeen 

Rhodococcus strains were isolated from twenty- five different soil samples. 

Three different readings were taken for lipase inhibitory activity at different 

time intervals, 30 minute, 60 minutes and 20 hours respectively. Three strains 

11b, MT3 and 1A showed highest lipase inhibitor activity of 32%, 42% and 

45% respectively, among others were selected and given to chicks in diet after 

pathogenicity test, to analyze their effect on chicks’ lipid profile. These strains 

were identified through 16SrRNA sequencing. The selected strains MT3, 11b 

and 1A were used for GCMS analysis to analyze the compounds produced by 

the organisms in fermentation media containing nutrient broth, ammonium 

sulphate, glycerol, NaCl, yeast extract, peptone and malt extract as carbon, 

nitrogen, oxygen and sulphur source. Analysis of Variance (ANOVA) was 

applied to obtain significant results of antilipase activity and its effect on chicks. 

Significant variation (p≤0.05) for lipase inhibitory activity was obtained. In in 

vivo studies MT3 (W), 1A (S), 1A (W), 11b (S) and 11b (W) reduced the total 

cholesterol, LDL and increased HDL level as compared to control but there was 

no any significant variation (p≥0.05) among weight of chicks. GCMS analysis 

showed the production of 10,13 Octadecadiynoic acid, methyl ester and 

Hexadecanoic acid, ethyl ester, Phenol, 2,4-bis(1,1-dimethylethyl)-, 1-

Nonadecene, Tetradecane, Heptadecane, 2,6,10,15-tetramethyl-, 17-

Pentatriacontene, 1-Hexadecanol, Acetic acid, trifluoro-, tetradecyl ester and 

Eicosane as the secondary metabolites secreted by bacterial strains 1A, MT3 and 

11b. Identified compounds can be further purified and analyzed separately for 

their lipase inhibitor activity and an extensive study can also be planned for 

further investigation on cholesterol level.  

Keywords: Rhodococcus, lipase inhibitor, GCMS, metabolites, lipid profile, 

obesity, cholesterol 
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Prevalence of Hepatitis B Virus in Southern Punjab, Pakistan using 

Real Time PCR 

Ghazala Shaheen1, Naila Irshad2, Mudassar Mohiuddin1, Atia Iqbal2, Manahil 

Khanam2, Hira Hameed1, Hafiz Muhammad Imran3 

1Faculty of Veterinary and Animal Sciences, Department of Microbiology, The 

Islamia University, Bahawalpur 63100, Pakistan; 2Faculty of Life Sciences, 

Department of Microbiology and Molecular Genetics, The Women University 

Multan 60000, Pakistan; 3Faculty of Veterinary and Animal Sciences, Department 

of Animal Nutrition, The Islamia University, Bahawalpur 63100, Pakistan;  

Author’s email: ghs.rao02@gmail.com(GS); 

mudassar.mohiuddin@iub.edu.pk(MM); hirahameed560@gmail.com(HH) 

Pakistan;atiaiqbal01@gmail.com(AI); khanamdurrani121@gmail.com (MK); 

nailawasiali1996@gmail.com (NI),imran07253@gmail.com(HMI) 

Hepatitis B virus (HBV) is a main causative agent of severe, early and 

prolonged liver infections that result in cirrhosis of the liver and hepatocellular 

cancer. HBV infection is a global health issue, with a growing burden on 

developing countries such as Pakistan. This study was conducted to determine 

the prevalence of hepatic infection, viz, hepatitis B (HBV) virus, in the 

population of Southern Punjab, Pakistan, with respect to their gender, high and 

low viral load, and marital status. A total of 176 HBV samples of seropositive 

patients (124 male and 52 female) were sent to MINAR (PAEC Cancer hospital 

Multan, Pakistan), having a mean age of 36.5 ±14.15 years) to detect the 

prevalence of the Hepatitis B virus (HBV) using Real-Time PCR. Chi-square 

analysis was applied on pad prism to calculate statistically significant results. 

Out of the total of 176 subjects, 144(81.8%) were HBV DNA PCR positive, and 

32(18.2%) were HBV DNA PCR negative. The percentage of HBV in males 

(84.68%) was significantly higher as compared to females (26.9%, P<0.05). 

High viral load was not significantly different in males (3.2%) and females 

(5.7%) (P= 0.4), and the same was observed in the case of low viral load, males 

(18.5%) and females (9.61%) (P=0.2). The incidence of HBV in married people 

(89%) was significantly higher as compared to single persons (57%) (P < 0.05). 

The prevalence of HBV infection was higher in males as compared to females in 

the studied population. The viral load had no difference in both genders (males 

& females). The high level of HBV infection in the studied population is of 

concern, indicating the need for implementing preventive measures. The 

frequency of HBV incidence in married patients was higher than in single 

persons. 

Keywords: Hepatitis B virus, Southern Punjab, Real Time PCR, Polymerase 

Chain Reaction, Viral Load 
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Candidia sis infection in tertiary hospital Multan 

Rabbya Rayan Shah, Summiya Akram 

The Physio College of Rehabilitation Multan 

Objective: Our aim was to identify microbiological characteristics resulting due 

to infections caused by Candida Albicans in Nishter Hospital Multan 2023. 

Method: Samples n=50, including (15) blood cultures, (10) oral rinse samples, 

(13) swabs, (12) saliva samples from patients that are infected with different 

bacterial infections. Samples were tested in laboratories. Bacteria were isolated 

and identified with germ tube test method. Results: Out of 50 patients, about 

14(28%) cases were positive and the rest cases were negative. Out of 14 positive 

cases, 6 male patients were declared positive and 8 female patients were 

declared positive, infected with Candida Albicans. The percentage of Candida 

Albicans was 28% while other patients with negative results were infected with 

other different bacteria like E.coli, Staph aureus, Salmonella, Klebsiella, 

Enterobacter, Pseudomonas. Conclusion: Certain candidal infectionscan be 

prevented by oral clotrimazole troches or nystatin. Fluconazole is useful in 

preventing candidal infections in high-risk patients, such as those undergoing 

bone marrow transplantation and premature infants. Micafungin can also be 

used. There is no vaccine. Treatment of candidal infections with antifungal 

drugs should be supplemented by reduction of predisposing factors. 

Keywords: Candida Albicans, candidiasis, predisposing factors, wound 

infection, contagious diseases, antifungal drugs. 

Isolation and identification of staphylococcus aureus from bovine 

mastitis and their drug resistant patterns during 2021-2022. 

Summiya Akram, Ambreen Talib  

The Physio College of Rehabilitation Center Multan 

Background: Gram positive Staphylococcus aureus is a common pathogen that 

can be found in both hospital and community settings. If the internal tissue or 

blood stream is exposed to it, it might result in serious illnesses. The ability of 

some strains to produce a highly heat-stable protein toxin that also causes 

sickness in people. Objective: In order to assess the related risk factors and to 

limit the available treatments for Staphylococcus aureus infection, our intention 

was to quantify the prevalence of mastitis brought on by this bacteria. Method: 

The California Mastitis Test (CMT) and antibiotic susceptibility testing were 

used to examine 54 lactating cows from 42 market-oriented small-holder dairy 

farms for signs of mastitis. S. aureus was cultured from a total of 54 milk 

samples that were collected from individuals in various age groups, housing 

systems, and geographic locations. Results: A total of 23 cows (46.7%) had 

mastitis, with 10% and 36.7% of them exhibiting clinical and subclinical 

symptoms, respectively. Bovine mastitis was more likely to occur in cattle 

above the age of six (95%), who were housed in mud (63.6%), and who were at 
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the location stage of more than six months (45.7%). The findings of 

Chloramphenicol (100%) and gentamycin (91.7%), kanamycin (88.9%), and 

streptomycin (86.1%) were the antibiotics that S. aureus was most susceptible 

to, according to antimicrobial susceptibility testing. As opposed to this, isolates 

exhibited high resistance to penicillin (94.4%), trimethoprim-sulfamethoxazole 

(58.3%), and amoxicillin (36.1%). Conclusion: This study confirms the 

significance of Staphylococcus aureus as a mastitis-causing bacterium, and it is 

stated that care coordination between team members should be improved so that 

milkmen are educated on proper hand hygiene to minimize infection 

transmission to others. 

Keywords: Mastitis, Prevalence, Risk factor, Staphylococcus aureus, 

antimicrobial susceptibility test 

Isolation and identification of oxidase positive Pseudomonas 

aeruginosa 

Summiya Akram, Areesha Naveed 

The Physio College of Rehabilitation Center Multan 

Pseudomonas aeruginosa is gram negative rod bacterium. It can be remoted in 

low number from huge sort of environment consisting of soil and water. It is 

main cause of death and illness in human with immunosuppressive. We take 

different sources from Nishtar hospital Multan. The sources were sink, tap, mop 

and wound with pus. These sources were collected carefully with proper PPEs. 

For the isolation of pseudomonas aeruginosa, first prepare MH agar and put it in 

petri plates and incubate for 24 hours. Then swab the petri plates to spread the 

sources all over the plate, then streaking is performed. Next step is serial 

dilution which is used to check the number of microorganisms found in the 

sample, then pour plate by putting the sample in petri plate again and count the 

colonies in colony counter. Then prepare the smear on slide and perform gram 

staining to observe the bacteria under microscope. Pseudomonas aeruginosa has 

been identified as most important cause of hospital acquired pneumonia, health 

care associated pneumonia. The MH agar showed green color colonies and the 

microscopic observation showed red color colonies. Several studies show 

pseudomonas aeruginosa as important pathogen in burn patients and also isolate 

frequent infection in wound. We have to stop the unfold of antibiotic resistance 

bacteria, it far severely critical to have strict antibiotic rule as a same time as 

surveillance programmes for multidrug resistance bacteria.  

Keywords: Nosocomial infection, sterilization, cross contamination, UV 

Radiation, Follow PPEs 
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Filtration masks made to perfection “Membrane Filtration Method” 

Summiya Akram, Ali Zaib Lodhi  

The Physio College of Rehabilitation Center Multan 

Membrane filtration (MF) is a pressure-driven separation process that employs a 

membrane for both mechanical and chemical sieving of particles and 

macromolecules. Membrane filtration, in conjunction with the U.S. EPA 

(Environmental Protection Business Enterprise), is a first-rate method for 

evaluating water since it enables the examination of a wide range of water 

samples in a significantly shorter amount of time. medicines, cosmetics, food, 

beverage, and other sectors. Membrane filters are used to sterilize heat-labile 

liquids and detect the presence of germs. Additionally, membrane filters play a 

vital role in the analysis of fine water utilizing direct microbiological counts in 

water engineering. With the MF method, it is simple to run 100 ml of the sample 

through the filtered membrane with a pore size of 47 mm. The organisms 

allowed to live on the membrane filter are restricted. Transfer the small amount 

of microbial mass into a Petri dish containing the nutritional medium through 

the membrane filter's bottom. Vitamins from the media placed in the Petri dish 

can flow through the membrane filter and reach the organisms that have been 

caught. Nutrient flow promotes microbial expansion and has an impact on the 

development of distinct colonies. In order to validate the kind of the organism 

present in the water, the culture plate can also be examined using confirmatory 

or selective media. Escherichia coli was counted using a membrane filter 

process that was developed and tested. The procedure quantifies E. coli within 

24 hours without the need for cultures or isolate identification. It contains a 

primary selective differential medium for lactose-fermenting, gram negative 

bacteria. As a result, the membrane filtering method is a useful technique for 

isolating and counting microorganisms from fluid that has been polluted by 

microbes. The advantage of the membrane filtration method over the MPN 

method is that it counts a wide range of distinct colonies to estimate the 

microbial population. The MPN methodology, in contrast to the membrane 

filtration method, bases its determination of the microbial density solely on the 

turbidity of the conventional broth.  

Keywords: Water Engineering, Water purification, MPN, Culture isolation, 

Water purification technique. 

Understanding the gut microbiome: It’s impact on human health 

and diseases 

Saira Zafar1, Mudassar Mohiuddin*1, M. Khalid Mansoor1, M. Naeem Riaz2 

1Department of Microbiology, Faculty of Veterinary and Animal Sciences, The 

Islamia University of Bahawalpur, Pakistan; 2National Institute for Genomics and 

Advanced Biotechnology, NARC, Islamabad, Pakistan 
*Email: drmudassar2008@gmail.com 
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The normal human body contains about 1014 microorganisms, whereas the total 

no of cells in the body is 1013. Microbiologists conclude that microbes in our 

body are vital when they study the effects of normal flora in living organisms. 

The experimental comparison between the germ-free animals (which do not 

have any microbes living in them) and the conventional animals (which have 

typical normal flora living in them) have brought forward some interesting facts. 

Germ-free animals were found lacking of vitamins, at greater risk of contracting 

an infectious disease, and were found having underdeveloped immune system. 

Microbiota may abet the body (boost immunity, regulate metabolism, 

micronutrient bioavailability), may anguish the body (endogenous disease, 

abscesses), and may act as commensals. For example, humans lack enzymes to 

digest polysaccharides, hence dependent on microbes for their metabolism. 

Some important dietary fiber like cellulose is only metabolized by microbes in 

the intestine, if these microbes are absent, the human body can’t utilize these 

insoluble fibers (due to lack of enzymes), the process is known as colonic 

fermentation. Bacteria are the only organisms that contain the essential enzymes 

needed to make vitamin B12; animals and plants do not. Bacteria in the intestine 

can produce Menaquinone which is essential for many anaerobic electron 

transport systems. The colon bacteria produce a diverse range of metabolites, 

from relatively specific fatty acids and peroxides to incredibly nonspecific 

bacteriocins that either inhibit or eradicate other non-indigenous species. Most 

of all, if normal flora is disturbed, the body will be occupied by pathogenic 

microbes, which leads to infections. For instance, if oral flora is unbalanced, 

some opportunistic organisms such as streptococcus pneumoniae (normal flora 

of nasopharynx) can colonize and become pathogenic to the lungs i.e., the 

causative agent of pneumococcal diseases. Sustaining a balance is therefore 

critical. Normal microbiota comprises communities of bacteria that function as 

microbial ecosystems. The effects of altering these ecosystems can be hard to 

predict. Our typical flora can undergo alterations due to tissue injury, 

Xenobiotics, diet changes, etc. So, maintaining a healthy balance between the 

good and bad bacteria in the microbiome is essential for good health. Some of 

the signs when our normal flora is unbalanced are stomach discomfort, itching, 

and irritating skin conditions. Without normal flora, it’s hard to maintain good 

health. Some of the routine habits that help improve the normal flora of the body 

are eating a diverse range of foods, supplementing with probiotics and 

prebiotics, avoid unnecessary medications. Our understanding of the complexity 

and function of the normal flora in the human body is just at the beginning now. 

Advancing our understanding of normal flora will furnish us with valuable 

information about who we are.  
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The involvement of gut microbiota in nephrolithiasis and the role of 

Probiotics in preventing nephrolithiasis and maintaining gut 

homeostasis 

Tayyaba Asghar1, Muhammad Khalid Mansoor1*, Mudassar Mohiuddin1, Abubakar 

Siddique2, Tahira Kamal3 

1Department of Microbiology, Faculty of Veterinary and Animal Sciences, 

TheIslamia University of Bahawalpur, 63100, Pakistan ;2Atta- ur- Rahman School 

of applied Biosciences (ASAB), National University of Sciences and Technology 

(NUST), 24090, Pakistan; 3National Institute for Genomics and Advanced 

Biotechnology, National Agricultural Research Centre (NARC), Islamabad, 

Pakistan 
*Correponding author’s email: khalid.mansoor@iub.edu.pk 

A multitude of microbes calls the human gut home. In this habitat, there exist 

several varieties of bacteria, archaea, viruses, and eukaryotes. The term 

"microbiome" describes the ecology of pathogenic, commensal, and symbiotic 

microorganisms. The host's interaction with gut microbiota maintains a healthy 

immune system, metabolic function, and nutrient levels. Gut microbiota plays an 

influential role in maintaining host health. GI diseases are strongly correlated 

with microbiota imbalances (dysbiosis). There are numerous diseases that may 

be developed and/or progressed by colonic bacteria due to microbiota 

imbalance. Globally, nephrolithiasis affects approximately 5%-10% of people. 

The recurrence rate of kidney stone patients during their first year is 6% to 17%, 

21%-53% within five years, and 60-80% in their lifetime. Climate, ethnicity, 

nutrition, and genetic factors all contribute to nephrolithiasis. 

Oxalobacterformigenesa gram-negative bacteria. It break down oxalate and 

metabolizes it in the stomach, preventing urine oxalate excretion. Oxalate is 

broken down by bacteria such as Lactobacillus, Bifidobacterium, Enterococcus, 

Clostridium, Eggerthella, Providencia, Streptococcus, and Leuconostoc. 

Increased gastrointestinal breakdown may reduce oxalate absorption and urine 

excretion. The presence of Faecalibacterium, Enterobacter, or Doreain stone 

formers may reduce CaOx stone formation. By decreasing intestinal absorption 

and decreasing dietary oxalate degradation, B.lactis reduces urine oxalate levels. 

Inflammation and oxidative stress associated with kidney stones are reduced by 

short-chain fatty acids produced by Faecalibacterium.Inurine, urea is degraded 

by bacteria such as Proteus, Staphylococcus, Klebsiella, and Pseudomonas. 

Infection stones form when calcium, magnesium, and phosphoric acid react with 

urine breakdown products (struvite or carbonate apatite) to form ammonia, 

bicarbonate, and carbonate. Proteus mirabilis plays an imperative role. E. coli 

and Pseudomonasspp, as well as Proteus (urease-producing bacteria), have long 

been known to cause struvite stones. By using probiotics, health benefits can be 

achieved. Probiotics promote gut health by restoring the balance between 

beneficial and harmful bacteria. Fermented foods, such as yogurt and sauerkraut, 

can be consumed as supplements. Probiotics metabolize oxalate to stop 
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absorption, so patients with mild hyperoxaluria excrete 40% less oxalate when 

they take probiotics. By taking O. formigenes orally, oxalate excretion in the 

urine may be reduced. Bifidobacterium probiotic bacteria are beneficial since 

dietary therapies often target gut Bifidobacteria. The effects of certain 

Bifidobacterium strains on allergies, IBD, IBS, diarrhea, and nephrolithiasis 

have been different. This review abstract aims to explain the gut microbiome as 

it relates to nephrolithiasis and highlight how probiotics help maintain gut 

homeostasis. 

Keywords: Microbiota, GI microbiom, Nephrolithiasis, Calcium oxalate(CaOx) 

stones, probiotics, gut homeostasis 

Target-Based probiotics: linking the gut microbiota with health and 

disease 

Mohammad Khalid, Mudassar Mohiuddin, Effa Maryam, Areej Fatima, Medhat 

Rahman, Ali Zohaib, Azhar Aslam, Muhammad Khalid Mansoor
* 

Department of Microbiology, Faculty of Veterinary and Animal Sciences, 

TheIslamia University of Bahawalpur, 63100, Pakistan 
* khalid.mansoor@iub.edu.pk 

A targeted based probiotic is one that has specific strain of bacteria for growth 

of specific microbe in the gut with specific purpose in certain situations in any 

target. Inhibition of inflammation response and modulation of gut microbiota is 

performed by targeted probiotics in more efficient way. This can be beneficial in 

the gut integrity preservation after conditions like stress or injury in quick and 

productive way. Strain specific probiotics have their role in both healthy 

conditions and also in diseased one. In healthy conditions to get specific health 

outcomes, strain specific probiotics can also be used to improve the healthy 

states in specific domains. Lactobacillus strains have their major role in healthy 

conditions improving and boosting immune system up to desired situations. 

Escherichia produce compounds helping iron Uptake. Streptococcus containing 

strains of probiotics assist in food breakdown and nutrient absorbance. During 

Diseased conditions, certain strain specific probiotics used to deal with the 

condition more effectively and efficiently. Strains of bifidobacterium 

specifically deal with diseased conditions; constipation and diarrhea. (Use of 

yogurt to provide bifidobacterium strains), another strain specific probiotics; 

enterococcus strains have their role in many diseased conditions like decreasing 

symptoms of irritable bowel syndrome, diarrhea induced due to antibiotics and 

also prevents chronic and functional gastrointestinal diseases.Hence,by 

inhibiting the growth of pathogenic bacteria in gut, strain specific probioticscan 

be used to deal with acquired antimicrobial resistance in current scenario of 

AMR. 

Keywords: gut microbiota, Target-Based probiotics, bacteria, Bifidobacterium, 

Streptococcus 
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Screening of sunflower associated bacteria as biocontrol agents for 

plant growth promotion 

Sadia Bashir1, Atia Iqbal1, Shahida Hasnain2, James Francis White3 

1Department of Microbiology and Molecular Genetics, The Women University, 

Multan 66000, Pakistan; 2Department of Microbiology and Molecular Genetics, The 

University of Punjab, Lahore 54590, Pakistan; 3Department of Plant Biology Foran 

Hall, School of Environmental and Biological Sciences, SEBS; Cook Campus, 

Rutgers University New Brunswick, 59 Dudley Rd, New Brunswick, NJ 08901 , USA 

Deleterious effects of artificially applied chemicals have highlighted the 

significance of biocontrol agents as suitable substitute for sustainable 

agriculture. In present study, three endophytic bacterial strains SV7, SV10 and 

LV19 showed extensive range of antifungal as well as plant growth promoting 

activities signifying potential to accomplish the requirement. Phylogenetic 

analysis revealed 100% similarity of three strains with taxon Firmicute. 

However, there was division among these isolates on basis of subgroups as SV7 

belonged to Exiguobacterium auranticum, SV10 belonged to Paenibacillus sp. 

and LV19 was best fit in subgroup Priestia koreensis. All strains showed 

antifungal activity against Fusarium oxysporum on three different media (PDA, 

NA, LA) with maximum activity (53%) of LV19 strain on NA and least activity 

(13%) on PDA medium as recorded by zones of inhibition. In growth promotion 

experiments, combination of LV19 with Fusarium significantly suppressed 

chances of Fusarium wilt which is commonly caused by Fusarium oxysporum in 

sunflower plants. Diverse growth parameters (seed germination percentage, 

lengths and fresh weights of root and shoot) were significantly increased from 

34 to 909% over pathogen infected plants only which was further proved by 

their root colonization analysis. Based on most efficient growth promotion by 

LV19 strain, expression of five plant defense related genes (SOD, PAL, NPR1, 

PR5, Chitinase) was evaluated revealing enhanced expression by 1.7–270-folds 

in consortium of LV19 and Fusarium. Thus, current study provided a scientific 

justification that bacterial strains in specific LV19 (Priestia koreensis) could be 

further developed as biocontrol agent with potential of plant growth promotion. 

Keywords: Biological control Defense genes Priestia koreensis Fusarium 

oxysporum · Antifungal activity 

PHYSICS AND NUMERICAL SCIENCES 

Mathematics of Infectious Diseases-A Covid-19 Perspective 

Muhammad Rafiq1*, 2 

1Faculty of Science and Technology, University of Central Punjab Lahore, Pakistan; 
2Mathematics Research Center, Department of Mathematics, Near East University, 

Turkey 
*m.rafiq@ucp.edu.pk 
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Modeling the transmission dynamics of infectious diseases has attracted the 

attention of many researchers, especially during the present Covid-19 pandemic. 

Mathematical models provide tools to study the spread pattern of communicable 

diseases and their dependency upon various parameters. These models produce 

some very important outcomes regarding the behavior of an epidemic in a 

population. Public health administrators use these findings in policy making and 

devising better strategies to control the infectious diseases. In this talk, an over 

view regarding mathematical modeling and analysis of Covid-19 pandemic will 

be presented. In fact, this talk will summarize our recent work published in 

various reputed journals and has also been included in WHO database dedicated 

for coronavirus disease i.e Global research on coronavirus disease (COVID-19). 

Keywords: Mathematical Modeling, Infectious Diseases, Transmission 

Dynamics, Covid-19 

Numerical Modeling for Transmission Dynamics of Childhood 

Pneumonia 

Muhammad Sarwar Ehsan1*, Muhammad Rafiq2,3 

1Faculty of Information Technology & Computer Science, University of Central 

Punjab Lahore, Pakistan; 2Faculty of Science and Technology, University of Central 

Punjab Lahore, Pakistan; 3Mathematics Research Center, Department of 

Mathematics, Near East University, Turkey 
* sarwar.ehsan@ucp.edu.pk 

Pneumonia is one of the leading causes of death among children across the 

globe. Pneumonia kills at least one child every 45 seconds. The transmission 

dynamics of Childhood Pneumoniaare numerically analyzed in this paper. Most 

of the Standard numerical procedures give conditional convergence and may fail 

to exhibit the true dynamics of the disease in a population. These standard 

numerical schemes do not preserve the essential properties of the epidemic 

model and may diverge in certain scenarios. To overcome these numerical 

instabilities, a novelunconditionally convergent numerical scheme is presented 

to investigate the spread pattern of Childhood Pneumonia. Numerical 

experiments reveal that the proposed scheme preserves the structural properties 

of a continuous dynamical system and remains consistent with the true dynamics 

of the disease for all choices of parameter values. 

Keywords: Numerical Modeling, Childhood Pneumonia, Convergence, 

Dynamical Consistency 

Beauty of Subdivision Schemes and Musical Patterns 

Muhammad Asghar  

Department of Mathematics, The Islamia University of Bahawalpur 

Subdivision schemes are iterative formulas for generation of smooth 

curves and surfaces form initial control polygons and initial meshes. 

Subdivision schemes are used in statistics, differential equations, 
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numerical analysis and approximation theory. In this talk, we will discuss 

the application of subdivision schemes in music industry. Music is the 

most popular industry of the world. The subdivision schemes are very 

useful for generation of new music patterns. We have checked the effects 

of complexity and arity of subdivision schemes in musical patterns. We 

have also discussed the behavior of interpolating, approximating and 

parametric subdivision schemes in music. 

Some Physical Aspects of Gravitating Systems in Curvature Based 

Theories of Gravity 

Ghulam Abbas  

Department of Mathematics The Islamia University of Bahawalpur 

The concept of large-scale structures actually describes the formation of 

different objects in the Universe. In the whole analysis, we shall consider the 

static and non-static spherically symmetric geometries with certain types of 

matter sources in the context of various curvature based theories of gravity. 

Initially, we have studied the solutions of anisotropic spherically symmetric 

dissipative star model in the modified f(R) context by employing the Karmarkar 

approach. Next, we have analyzed the physical plausibility of our obtained 

results in the background of RTG by employing observational data of some well 

known compact stars namely, 4U 1820-30, Her X-1, SAX J1808-3658 (SSI) 

PSR J1416-2230$, and Vela X-12. The numerical values of matter variables 

have been calculated to compare our results with counterpart GR and 

observational facts. 

Effects of Thermal fluctuations on Torus-like charge AdS Black 

Hole 

 Rana Hasnain Ali 

Department of Mathematics, IUB 

In this article, we analyze the thermodynamics, thermal fluctuations, and quasi-

normal modes of a torus-like charge AdS black hole. The parameters of a torus-

like charge AdS black hole are its mass, electric charge, and cosmological 

constant. The first law of thermodynamics is supported by the Hawking 

temperature, entropy, volume, and specific heat. We evaluated thermodynamics 

and thermal fluctuations using a BH and found that it had a significant impact on 

both uncorrected and corrected thermodynamic potentials. To investigate the 

impact of thermal fluctuation on other thermodynamic potentials, such as the 

Hemohltz free energy, internal free energy, Gibbs free energy, enthalpy, and 

specific heat, with constant pressure and volume, we employ the concept of 

corrected entropy, which reveals that black holes of large radii are more stable 

and significant as compared to small radii.Finally, we use null geodesics to deal 

with quasi-normal modes and establish a link between Davies's point and quasi-
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normal modes. The real and imaginary components of the quasi-normal modes 

in the eikonal limit are the photon sphere's angular velocity and Lyapunov 

exponent, which are given by the null geodesics. With rising charge and photon 

radius, angular velocity reaches its maximum, similar to Lyapunov's exponent. 

Tidal Effects in Black Hole of Nonlinear Electrodynamic Theory 

Muhammad Asgher 

The Islamia University Bahawalpur 

Tidal forces are most significant feature of geodesic deviation in General 

Relativity. The astrophysical significance within tidal forces, standpoints out 

tidal disruption events. We investigate the tidal forces developed in black hole 

formulated in nonlinear electrodynamic theory. The tidal effects are inversely 

proportional to the charge in angular and radial direction. The components of 

tidal obtain by Riemann tensor and geodesic deviation equation. We solve the 

geodesic deviation equation for radial and angular components of an exact black 

hole spacetime. Further, we explore the graphical behavior of radial and angular 

components for different initial conditions. 

The uniqueness of zero and its application 

Sidra Younis 

Department of Mathematics, The Islamia University of Bahawalpur 

In this talk, we will discuss the unique invention of number zero. We will 

discuss the unique behavior of zero and related important question. (i) 

What about 0 𝑛 ? when 𝑛 𝜖 𝑍 (ii) What about 0 𝑛 ? when 𝑛 𝜖 𝐶. (iii) 

What about 𝑛 0 ? when 𝑛 𝜖 𝑅. We will present the results using different 

techniques. 

New Musical Synthesis by Subdivision Schemes and its Applications 

Muhammad Asghar, Tosique Adil 

Department of Mathematics, The Islamia University of Bahawalpur, Pakistan 

Subdivision schemes are iterative formulas for generation of smooth curves 

form initial control polygons. Now a days the subdivision schemes are 

collaborate with different fields. In our talk, we will present the new idea for 

new musical synthesis using different subdivision schemes. We have discussed 

the effects of subdivisions schemes on musical notes. After applying the 

subdivision schemes, we get the new music in each iteration. Music is the most 

popular industry of the world. Mathematics plays a vital role in music industry.  
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Accretion onto the charged black hole surrounded by perfect fluid 

radiation field in Rastall gravity 

Hamza Rehman  

Department of Mathematics, The Islamia University of Bahawalpur 

We investigate the accretion process onto the charged black hole surrounded by 

perfect fluid radiation field in Rastall gravity. To determine the analytical 

solution to problem of stationary, spherically symmetric accretion of a 

polytropic fluid, we formulated the generalized relations for mass accretion rate 

M, critical horizon radius and some other flow parameters. Furthermore, using 

polytropic equation of state, we have investigated the location of critical points, 

polytropic gas compression ratios and temperature profiles in detail. It has been 

found critical points lies inside the inner horizon of the Rastall gravity black 

hole. The location of critical points has been compared with case of 

Schwarzschild black hole in which critical points lies out side the horizon. We 

observed that in the accretion process, charge Q and the charged black hole 

surrounded by perfect fluid radiation field  in Rastall gravity are the most 

important factors. The results can be reduced to the cases Schwarzschild black 

hole and charged black hole under some limits. 

The direct methods to generate subdivision schemes for curve 

modeling and data fitting 

Ghulam Mustafa* 

Department of Mathematics, The Islamia University of Bahawalpur 
*ghulam.mustafa@iub.edu.pk 

Subdivision schemes are the most important techniques in Computer Aided 

Geometric design (CAGD) for generating curves and surfaces. The subdivision 

scheme is an algorithm to generate curves and surfaces as a sequence of 

continuously refined control polygons. At each refinement level, new points are 

added to the existing polygon. It repeatedly refines the initial polygonal shape. 

After each level, we get closer to the limit curve, which is the limit of an infinite 

series. We present direct methods using algebraic expressions for generating 

subdivision schemes. We also present the relationship of algebraic expressions 

in other entities of mathematics, i.e., the binomial theorem, Pascal's triangle, 

Fibonacci sequence, Bernstein polynomial, Bezier curve, and B-splines. 

Peristaltic flow of fourth grade fluid in a tapered channel 

Muhammad Yousuf Rafiq 

Department of Mathematics, The Islamia University of Bahawalpur, Bahawalpur, 

Pakistan 

The present analysis investigates the heat transfer phenomena on peristaltic 

transport of the electrically conducting non-Newtonian fourth-grade fluid in a 
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tapered asymmetric channel filled with porous media. Moreover, the impacts of 

heat source/sink and thermal radiation are considered. The tapered asymmetry in 

the channel is generated by undertaking the peristaltic wave train inflicted on the 

non-uniform walls to have altered phases and amplitudes. The analysis is 

originated by adopting suppositions of long wavelength and low Reynolds 

number. A regular perturbation technique is utilized to acquire the series 

outcomes for the axial velocity, pressure gradient and streamlines distribution, 

while an exact solution has been acquired for the thermal profile. The pressure 

rise at each wavelength on the channel walls has been numerically computed. 

Impacts of arising parameters in this analysis are surveyed graphically. 

Non-Isothermal Blade Coating Process of Micropolar-Casson Fluid 

Sabeeh Khaliq 

Department of Mathematics, The Islamia University of Bahawalpur, Rahim Yar 

Khan Campus 64200, Pakistan 

Blade coating is a techniquewhere blade operates as a typical smoothening 

toolto coat a fluid layer on the moving substrate. This study presents the heat 

transfer impact in blade coating process by employing the micropolar-Casson 

fluid with slip condition and viscous dissipation. The non-dimensional 

expressions are simplified by operating the Lubrication Approximation Theory 

(LAT). Analytical solution of the velocity, temperature and pressure gradient are 

obtained while numerical(root finding algorithm) used to acquire the pressure 

and other mechanical quantities. Impacts of coupling number, slip parameter, 

Brinkman number, microrotation, and Casson parameter on the various 

mechanical and flow characteristics are inspected through graphs and in tabular 

form. Micropolar effects decrease the coating thickness and increase the blade 

load while viscoplastic effects result give the opposite effect. Hence, these 

factors may help in efficient coating process and improving the substrate life. 

Role of non-symmetric 3-point relaxed quaternary subdivision 

schemes in curve modelling 

Humaira Mustanira Tariq 

Department of Mathematics, The Islamia University of Bahawalpur 

Curve and surface representation and shape modification provide designers with 

a rich geometric modelling interface that is easy to use. Designing the shapes of 

curves and surfaces interactively is an important area of research in computer-

aided geometric design. We introduce a 3-point, relaxed, non-symmetric, 

approximating stationary quaternary subdivision scheme. This approach 

generates C3 limiting curves. The impact of the parameters on the creation of the 

shapes is explored. Some consideration has been given to the development of 

non-symmetric subdivision systems. Designers may find non-symmetrical 

schemes attractive since they can modify the shape to suit their needs while 

maintaining a smooth curve's appearance. The development of the method and 
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its shape-preserving capabilities are covered in detail in this presentation. The 

method works well for fitting monotone, convex, and nonlinear data that 

typically emerge in engineering and industrial geometries as well as in digital 

signal processing. The fitting of essential shapes and functions required in 

engineering and industry is also covered. According to the findings, this 

structure is more adaptable when handling data points. The end results are more 

in accordance with the designer's objective. 

Forward Roll Coating Phenomena of SutterbyFluid under 

Lubrication Approximation Theory 

Alia Hanif 

Department of Mathematics, The Islamia University of Bahawalpur, Bahawalpur 

63100, Pakistan 

This study presents the isothermal investigation of coating thickness ofSutterby 

fluid during the forward roll coating process. The mass and momentum 

equations are non-dimensionalized and simplified using lubrication 

approximation theory (LAT). Perturbative results are obtained for the velocity, 

pressure gradient, flow rate, and shear stress, while coating thickness, maximum 

pressure, separating point, roll separating force and roll-transmitted power are 

found by Simpson's 3/8 rule. Outcomes exhibit that velocity, pressure gradient 

and coating thickness are substantially influenced by the non-Newtonian fluid 

parameter, which may increase the coating efficiency. Also, power input and roll 

separating force is directly proportional to the non-Newtonian parameter. 

Metric Identification of Vertices in Polygonal Cacti 

Muhammad Salman* 

Department of Mathematics, The Islamia University of Bahawalpur, Pakistan 
* muhammad.salman@iub.edu.pk 

The distance between two vertices u and v in a connected graph G is the number 

of edges lying in a shortest path (geodesic) between them. A vertex x of G 

performs the metric identification for a pair (u, v) of vertices in G if and only if 

the equality between the distances of u and v with x implies that u = v (that is, 

the distance between u and x is different from the distance between v and x). 

The minimum number of vertices performing the metric identification for every 

pair of vertices in G defines the metric dimension of G. We perform the metric 

identification of vertices in two types of polygonal cacti: chain polygonal cacti 

and star polygonal cacti. 

An Efficient Technique to Construct Certain Counting Polynomials 

and Related Topological Indices for 2D-Planar Graphs 

Muhammad Nadeem 
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G. Polya laid the foundation of counting polynomials in chemical graph theory. 

These polynomials can be associated with various graphs to signify their 

properties. In this study, a new concept has been introduced to construct the 

counting polynomials such as, Sadhana Theta and PI polynomials in terms of 

omega polynomial. A star expression has been established in order to transform 

equidistant into non equidistant edges. Furthermore, new relations have also 

been evolved to calculate Theta, PI and Sadhana Indices through Omega 

polynomial. 

Role of Emotional Intelligence and Work Life Balance in Job Stress  

Saba Nasir, Komal Nida Khan, Tania Tahir 

University of Agriculture, Faisalabad, Sub-Campus Burewala 

Author’s email: saba.nasir@uaf.edu.pk (SN), komal.nida.khan@uaf.edu.pk (KNK), 

tania.tahiruaf@gmail.com(TT)  

Emotional Intelligence is the major contributor to human social capital. It raises 

and transforms the level of human behavior and ethical aspiration of leader. 

Emotional intelligence has the capacity to create positive outcomes in one’s life 

and in the lives of others. The positive outcomes include joy, optimism and 

better performance of Work Life Balance. Emotional Intelligence is now being 

recognized as an important differentiator in the work place with regard to 

individual and organizational performance. Every individual is capable of 

achieving his personal and professional targets if they possess greater EI that 

would also improve their performance in the work place to a greater extent. This 

study includes 100 respondents. This study analyzed the various factors which 

affect the work life balance. Different variables used in this study are work life 

balance, emotional intelligence, individual performance, organizational support, 

quality of work life, happiness, work family role, devoting time for oneself. 

Through Statistical package for social sciences, Frequency tables are used as 

statistical techniques in this research to analyze data. The result shows the 

impact of emotional intelligence and job stress in work life balance. This study 

also shows that relationship between emotional intelligence, individual 

performance and work-life balance. Therefore, this study represented two 

hypotheses to examine the relationship between variables. This study stated that, 

employees with emotional intelligence might be capable of monitoring and 

handling their emotions in workplace. Emotional intelligence may significantly 

influence how work-life balance can be maintained. Besides, individual 

performance also significantly impacts on work life balance. Employees and 

organization both benefit from a solid work-life balance practice, which reduces 

the employees’ stress levels and make them feel happier in the workplace and at 

home. Besides, work-life balance can enhance employees’ quality of life and 

organizational effectiveness. 

Keywords: Emotional Intelligence, Individual Performance, Work-Life 
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Balance, Ability Model, job stress 

Identification of Effective Marketing Strategies to Boost up 

Business; An Empirical Evidence of Southern Punjab 

Komal Nida Khan, Saba Nasir, Rimsha Arooj, Sidra Habib 

University of Agriculture, Faisalabad, Sub-Campus Burewala 

Author’s Email: komal.nida.khan@uaf.edu.pk(KNK), saba.nasir@uaf.edu.pk (SN), 

tahiryousaf789brw@gmail.com (RA), sidra.habib@uaf.edu.pk(SH) 

The main role of the study was to find out the identification of effective 

marketing strategies to boost your sales. The objective of this research was to 

explore the impact of marketing strategies on sales and customer behavior. A 

sample of 51 respondents selected randomly. The primary data was collected 

through questionnaire and analyzed by using statistical packages for social 

science software. Descriptive statistics such as simple frequency was used. The 

study concluded that the factors which are product, promotion, packaging, and 

price are the joint indicators which influenced business performance and had 

great influence on sales. The quality of the product, cost, packaging, discount 

offer attracts the customer on social media platform in the form of videos, and 

also prescribed that content marketing was the best strategy which attracted the 

customer to purchase. 

Keywords: Marketing Strategies, Sales, Product, Price, Package, Promotion 

Role of the Information and Communication Technology in 

Women's Empowerment and Achieving Sustainable Development 

Goals (SDGs) in 2032 

Sidra Habib1, Saba Nasir2, KomalNida Khan3 
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2Department of Business Administration, UAF Sub Campus Burewala, Vehari, 
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Author’s email: sidra.habib@uaf.edu.pk (SH),saba.nasir@uaf.edu.pk (SN), 

komal.nida.khan@uaf.edu.pk(KNK) 

The information technology industry is one of the Strong-growing industries in 

the world today. The contribution of information technology (IT) in this century 

cannot be underestimated. Information technology has become an integral part 

of our lives and can be used effectively in almost every area. Information 

technology encompasses everything related to computer technology, such as 

networks, hardware, software, the Internet, or the people who use these 

technologies, so its revolutionary impact has had a lasting effect on our lives, It 

affects how we learn, play, work, and communicate. Gender is a social construct 

that defines the differentiated roles of men and women. Gender equality 

promotes equal opportunities and fair treatment for men and women. The spread 

of information and communication technology (ICT) has significantly reduced 

mailto:saba.nasir@uaf.edu.pk
mailto:tahiryousaf789brw@gmail.com


Global Science Technology and Management Conference GSTMC-23 
 

21 

 

gender inequality within and between countries. This study examines the link 

between ICT and women's empowerment in Pakistan in light of the Sustainable 

Development Goals (SDGs). The data comes from southern Punjab through a 

Survey. This study uses logistic regression to identify factors that influence 

women's empowerment by examining the relationship between women's 

participation in ICT and decision-making and other control variables. This result 

indicates that ICT positively and significantly impacts women's empowerment. 

Employment, age, place of residence, higher education, wealth index, and a 

woman who has a child, particularly a male child are key factors in women's 

empowerment. However, it is more promising if women employees and 

entrepreneurs are promoted at all levels and their roles within the organization 

are identified by mitigating challenges and recognizing their achievements and 

services. 

Keywords: Gender inequality, ICT, SDGs, Logistic Regression 

Hydrocarbon and Crude Oil Exploration in the Shawa Well, Karak 

District of the Khyber Pakhunkhwa (KPK) Province, Pakistan 

Zafar Wazir1, Muhammad Nusrat2, Sehrish Afzal1 

1Department of Physics,Ghazi University,Dera Ghazi Khan, Pakistan; 2Department 

of Physics,Riphah International University, Islamabad 

A study of trace elements using Instrumental neutron activation analysis was 

carried out. The purpose of study was to determine the concentration of trace 

elements, naturally occurring radionuclides and pollution Indices. The study 

Shawa-01 Oil Well is located in Kohat Basin, Khyber-Pakhtunkhwa, Pakistan. 

The 21 samples of Shawa-01 Well were provided by the Oil and Gas 

Development Company Limited (OGDCL). 20 trace elements were determined 

by NAA. Standard reference materials IAEA-SL1 (Lake Sediment) and IAEA-

S7 (Soil) were used to assure the quality of results. Shawa-01 Well rock extracts 

contain trace elements like As, Ce, Co, Cr, Cs, Eu, Hf, K, La, Mn, Rb, Sb, Sc, 

Sm, Ta, Th and V. Al was found to be higher as compared to other world 

regions due to clay contents. Other elements were found to be in comparable 

range. Annual Dose rates were found to be in the safe limit which implies a safe 

working environment. Pollution Indices, like Enrichment factor (EF), geo-

accumulation index (Igeo), Pollution Index (PI) and Integrated Pollution Index 

(IPI) were also calculated. Elements like Sb, As and Cr show pollution levels 

above safe limits which may be due to contamination of soil from diferent 

sources with the passage of time. 
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Wind Belt Electric Generating System Modified with Arduino Nano 

Board for Low Power Application 

Shan-ul-Amin Khan* 

Department of Electronic Engineering, Facultyof Engineering and Technology, 

University of Sindh, Jamshoro, Pakistan 
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At the present time conventional energy resources such as traditional wind 

turbine generators are getting depleted and their uses are causing environmental 

degradation. This problem is overcome by switching to non-conventional energy 

sources like aerodynamically-induced fluttering. This project presents the 

efficiency of wind speed with an aero elastic flutter based belt as an energy 

harvester to generate electrical energy for various charging devices. The flutter 

in the belt has been used to convert wind flow energy into mechanical vibration, 

which is then transformed into electrical power. Working of wind belt electric 

generator is based on the principle of Faraday’s law of electromagnetic 

induction. Experiments in controllable lab conditions were conducted to 

compare the performance of the prototype design of energy harvester wind belt. 

We propose that such energy transducer (wind belt generators) can be used as 

small, green and an alternative or complementary power supply to batteries in 

low power consumer electronics applications. Moreover, this method of wind 

energy generation does not consist of any mechanical rotating parts; therefore it 

is highly efficient and cost effective. 

Keywords: Wind belt, non-conventional energy, aerodynamic, flutter, 

electromagnetic induction. 

PSYCHOLOGY 

Association between early Maladaptive Schemas and Compulsive 

sexual behavior among adults: moderating role of personality traits  
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Author’s email:Ziasaadia9@gmail.com (SZ), Zmalyk60@gmail.com(ZZK) 

Madeehagul85@gmail.com(MS) 

The purpose of current study was exploring the association of early maladaptive 

schemas on compulsive sexual behavior among adult’s moderating role of 

personality traits. This study conducted through quantitative research design 

which have consist 150 adults of males and females. The data was collected 

through questionnaires. .Researcher used 3 different questionnaires. Researcher 

find out the relationship between compulsive sexual behavior, early maladaptive 

schema’s and personality traits. Results shows that compulsive sexual behavior 

has negative significant correlation with personality trait. Researcher also finds 
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out the impact of early mal adaptive schema’s and compulsive sexual behavior. 

Emotional deprivation (sub scale of early maladaptive schemas) and negative 

effect (sub scale of CSB) has significant correlation. Results also show 

abandonment and Mistrust abuse, failure on negative effect have significant 

correlation, also mistrust abuse and unwanted consequences has significant 

correlation. Defectiveness shame and lack of control significant correlation, 

vulnerability, unrelenting standards on lack of control, self-sacrifice, emotional 

inhabitation unrelenting standards, Entitlement, insufficient self-control have 

positive correlation with negative effect. Results also show that moderator effect 

of personality trait (extraversion) is with significant correlation with emotional 

deprivation, failure, self-sacrifice and negative effect. Failure, self-sacrifice has 

significant correlation with effect regulation. Results also indicate that 

moderating effect of personality trait (agreeableness) positive correlation with 

failure, and effect regulation. Results also indicate that personality trait 

(conscientiousness) has positive correlation emotional deprivation, failure with 

effect regulation. Personality trait of (emotional stability) has positive 

correlation with abandonment, defectiveness shame, has on unwanted 

consequence. Failure has positive correlation with negative effect. Personality 

trait of (openness to experience) is having positive correlation with emotional 

deprivation, self-sacrifice on lack of control, negative effect and effect 

regulation.  

Keywords: Early maladaptive schemas, compulsive sexual behavior, 

personality traits, Adults. 

Relationship between Work-family conflict, Mindfulness, and 

burnout among rescue workers in Southern Punjab 
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Psychology, IUB, Bahawalpur 

The aim of this study was to investigate the association between Work-family 

conflict, mindfulness and burnout among rescue workers in Southern Punjab. It 

is a quantitative research study based on a correlational research design. The 

target population was the rescue 1122 employees from Multan and Bahawalpur 

Districts of South Punjab. 107 Responses were collected by students through the 

purposive sampling technique and the data was collected by using the survey 

method. To attain this objective the instrument used included the Work-family 

conflict scale, burnout scale, and mindfulness scale.The results of the study 

indicated that Work-family conflict has a strong positive correlation with 

burnout and a negative relationship with mindfulness. The research study 

concludes that work-family conflict is positively correlated with burnout 

revealing that an increase in this conflict increases burnout among rescue 

workers. It indicates that work-family conflict is a strong factor related to 

employees’ burnout in such important emergency services providing 
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organizations. A negative correlation between mindfulness, work-family 

conflict, and burnout indicates that improved levels of mindfulness are related to 

lower levels of work-family conflict and burnout. More mindful employees have 

fewer work-family conflicts and a lower tendency towards burnout. This study is 

important in highlighting a relationship between the study variables which has 

added new aspects to the existing literature. Further research work can be done 

with complex research designs or longitudinal studies can also be designed. 

Work-family conflict, Mindfulness, Burnout, Rescue workers 

Farah Kanwal, Samar Fahd 

Department of Applied Psychology, The Islamia University of Bahawalpur, Pakistan 
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The existing phenomenological study explored the existential issues of Pakistani 

breast cancer women. Moderately interviews were conducted to obtain 

information, which were digitally recorded andtranscribed. Purposive sampling 

technique was employed to obtain a sample. Ten breast cancerdiagnosed women 

were included in this research. The qualitative information was investigated 

usingInterpretative Phenomenological Analysis. Personal Cluster and Social 

Cluster evolved from thestatements of existential issues by breast cancer 

women. The clusters were further sorted into thefollowing categories: 

Existential Anxiety, Death Anxiety, Meaninglessness, Hopelessness, 

Loneliness,Body Image Discomfort, Guilt, Loss of autonomy, Lowered Self-

Esteem, Pessimistic, Abashment, Peaceof Mind, Dissatisfaction, Personal Loss 

of Control, Mobility Loss, Personal Responsibility, Loss of PersonalIdentity, 

Loss of Personal Relationships, Demoralization, Shame, Disappointment, Loss 

of FemaleIdentity, Helplessness, Dependency, Loss Freedom of Choice, 

Powerlessness, Rejection, Social isolation,Burden to Others, Loss of Dignity, 

Integrity Loss, Loss of Outdoor Mobility, Social Responsibility, Loss ofSocial 

Identity, Loss of Group Identity, Loss of Family Identity, Loss of Professional 

Identity, Loss of SocialRelationships, Futility, Alienation, Ignorance. The 

findings have significance for clinical psychologists, counselors, and therapists 

who work in primary and secondary health care settings. 

Keywords: Breast Cancer in Women, Existential Anxiety, Phenomenological 

Analysis 

Impact of National Culture and Emotional Intelligence on Quality of 

Work Life among Industrial Employees 

Andleeb Akhtar 

University of Haripur, Haripur KPK  

The aim of the research was to study the impact of national culture and 

emotional intelligence on quality of work life among industrial employees of 

pharmaceutical sector and mean differences of demographic variables. The 

sample of this study consisted of n=994 participants (males=904, females=90) 
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working in different industries in Pakistan. Values Survey Module (Hofstede, 

1994), The Genos Emotional Intelligence Inventory (Gignac, 2010), and Quality 

of Worklife Scale (Swamy et.al., 2015) were used in the present research to 

measure national culture, emotional intelligence, and quality of work life with 

alpha reliability of the scales found to be .76, .86 and .95 respectively. Cross-

sectional survey research and purposive sampling was used. Reassessment of the 

national culture revealed a collectivist culture with low power distance, high 

uncertainty avoidance, masculinity and short-term time orientation. Results of 

Pearson s’ correlation among variables revealed that the national culture: power 

distance, uncertainty avoidance and masculinity had significant negative 

correlation with quality of work life. But collectivism and time orientation had 

significant positive relationship with emotional intelligence. Collectivism, 

uncertainty avoidance and time orientation significantly predicted emotional 

intelligence and quality of worklife. Emotional intelligence significantly 

mediated the impact of collectivism, uncertainty avoidance and short term 

orientation on quality of work life. Gender differences were non-significant. 

Significant differences in job experiences were confirmed. Age, education, 

management level, salary and organizational size showed significant differences 

in quality of worklife. Implications of the study for organizations and industries 

and suggestion for future research have also been discussed.  

Keywords: National Culture, Quality of Work Life, Emotional Intelligence, 

Industrial Employees, Management, Pharmaceutical. 

The Relationship between Social Support and Psychological 

Flourishing Among Staff Nurses Working In ICU; Role of Resilience 

as a Mediator 

Humaira Anjum*, Samar Fahd  
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The present study is aimed to identify the “The relationship between social 

support and psychological flourishing among staff nurses working in ICU; Role 

of resilience as a mediator”. The total sample(N=59) staff nurses of ICUs (Main-

ICU, Neuro-ICU, Emergency(COD)-ICU, Cardiac-ICU, Pediatric-surgery-ICU, 

Urology-ICU) were selected from Bahawal Victoria Hospital Bahawalpur by 

using purposive sampling technique. This study was conducted through 

quantitative cross-sectional research design. Three questionnaires were 

employed in current research; Brief Resilience scale (BRS) (Smith et. al 2008), 

Interpersonal Support Evaluation List (ISEL) shortened version 12- items 

(Cohern&Hoberman 1983) and The Flourishing Scale (Dinner et. al 2009). The 

collected data was analyzed by using SPSS. Consequently, it is found that the 

social support is significant positively correlated with psychological flourishing 

among staff nurses working in ICUs. The results also revealed that significant 

positive strong mediating effect of resilience on the relationship between social 

support and psychological flourishing among staff nurses working in ICUs. This 
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study will be helpful for further researcher to investigate the vulnerability to 

develop psychological symptoms in staff nurses working in ICU. This study will 

help the researcher to develop new strategies to improve work efficiency of staff 

nurses working in ICU.  

Keywords: Social support, Psychological flourishing, Resilience 

Relationship between fear of death and marital flourishing among 
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The purpose of the study was to identify the Relationship between fear of death 

and marital flourishing among females with breast cancer patient: Mediation of 

couple communication patterns. A cross sectional quantitative research design 

was used. A total sample of (N= 370) females with breast cancer participated for 

data collection. The data collected from Bino cancer Hospital Bahawalpur to 

explore the relationship between fear of death and marital flourishing among 

females with breast cancer patient. Besides, the study also investigated couple 

communication pattern can be positively impacted on breast cancer patients. The 

measures to collect data included three self-report Questionnaires, namely; 

Collet-Lester Fear of death Scale (Lester et al., 1969), Marital Flourishing 

questionnaire (Fahd & Hanif, 2018) and Communication patterns questionnaire 

(Christensen & Sullaway,1984). Data were analyzed by SPSS 25v. The marital 

flourishing and communication patterns have significant impact on fear of death. 

Result sreveal that there was a significant negative correlation of fear of death 

with Marital flourishing and Couple Communication pattern, and positive 

correlation between marital flourishing and Couple Communication patterns. 

The results revealed that the couple communication is fully mediated with the 

relationship between fear of death and marital flourishing in breast cancer 

patients. The present study was limited by its cross sectional design, future 

researchers can adopt Qualitative research to further explore the knowledge in 

explanation and examine the validity of the study. 

Keywords: Breast cancer, Death anxiety, Fear of death, Psychological 

Flourishing, Marital Flourishing, Couple communication patterns, Breast cancer 

female patients 
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The study is aimed to see the relation between Forgetfulness, Mindful Attention 

and Gender Role Beliefs among university students. The data is collected from 

200 individuals. Researchers have used a self-developed demographic 

questionnaire, forgetfulness scale developed by (Broadbent et al., 1982), 

Mindful attention awareness scale developed by (Brown & Rayan 2003) and 

Gender role beliefs scale developed by (Kerr and Holden's, 1996). The data has 

been analyzed in SPSS 20 version. It is concluded that forgetfulness have 

negative correlation with mindful attention, gender role beliefs have significant 

positive correlation with mindful attention and significant negative correlation 

with forgetfulness. It is also concluded that female university students have 

more forgetfulness, mindful attention and gender role beliefs as compared to 

male university students. Furthermore more the results show that forgetfulness; 

mindful attention and gender role beliefs are more in nuclear families than joint 

Families.  

Keywords: Forgetfulness, Mindful attention, Gender role beliefs, University 

Students. 
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As the AIDS epidemic has unfolded, it has caused adverse psychosocial and 

economic consequences leading to a disruption in the personal, familial life of 

the infected individuals specifically and the society in general. The present study 

was an attempt to study the relationship between schemas and the quality of life 

among HIV individuals, besides the study also incorporated the role of social 

connectedness as mediator. For data collection, HIV patients (N = 30) were 

taken by using convenient sampling for the present study from the specialized 

HIV clinic of Rahimyar Khan City, Pakistan. Furthermore, the data was 

obtained through these standardized instruments’ Urdu versions; Schema Mode 

Inventory (short version SMI; Riaz, Khalilay & Kalsoom, 2013), WHOQOL-

HIV BREF (Ahmed & Saqlain, 2020) and Social Connectedness Scale-Revised 

(SCS-R; Fatima, 2014). The results showed a strong relationship between 

individuals’ schemas and the quality of life. The mediation analysis established 

that the relationship between individuals’ schemas and the quality of life was 

wholly mediated by social connectedness. The study also provided an 

understanding of the positive role of social connectedness as mediator to 

enhance the quality of life of HIV patients. 

Keywords: HIV, Quality of life, Schemas, Social Connectedness, Mediator. 
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The aim of this paper was to determine the “Relationship between Self-

Determination and Flourishing among Married Individuals: Moderating Role of 

Emotional Styles. A marriage needs love, esteem, and actualization. This can 

translate into physical affection, commitment, and supporting each other's goals. 

For the married individuals to examine the new ways of self-determination, 

flourishing and emotional style. The data on a total of 274 from Punjab province 

of Pakistani families, married individual’s age start from 20 to 55 years and the 

first five years of married individuals were used in this study. Male and female 

were randomly selected from Bahawalpur Pakistan. The Convenient sampling 

was adopted. The IBM SPSS Statistics 22 version had been used for Regression, 

Correlation and analysis process macro for moderation, for SPSS was written by 

Andrew F. Hayes. Finally, this study revealed that significant positive 

“Relationship between Self-Determination and Flourishing among Married 

Individuals; Moderator Role of Emotional Styles”. The mean differences and t-

test significance indicates that; Husbands, Wives and family system would differ 

in their level of self-determination and marital flourishing and emotional style is 

higher among married males as compared to married females.  

Keywords: Self-determination, Marital Flourishing, Emotional Style, Family 

System, Married Individuals. 
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The present study is aimed to identify the “The relationship between emotional 

self-disclosure and psychological flourishing among newly married couples: 

Role of spousal support as a mediator”. The total sample (N=300) of newly 

married couples/individuals were selected from different areas of Bahawalpur 

by using purposive sampling technique. A correlational research design was 

used in this research. To investigate the moderating role of spousal support on 

emotional self-disclosure and psychological flourishing among newly married 

individuals; wasalso among the point investigation of this research. A 

questionnaire was employed in current research; The Flourishing Scale, The 

Emotional Self Disclosure Scaleand Spousal Support Scale.It is found that the 

emotional self-disclosure is significant positively correlated with psychological 
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flourishing among newly married individuals. The results also revealed that 

significant strong positive mediating effect of spousal support on the 

relationship between emotional self-disclosure and psychological flourishing 

among newly married couples/individuals. This study will be helpful for further 

researchers to investigate more strategies and to develop new techniques to 

improve psychological flourishing among newly married couples. 

Keywords: Emotional self-disclosure, Psychological flourishing, Spousal 

support 
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The study aimed in finding out the moderating role of work-family conflict on 

the relationship between work-family enrichment and psychological flourishing 

among rescue workers. It is a quantitative study based on correlational research. 

A sample of 200 rescue workers were selected through a purposive sampling 

technique. The data was obtained by asking the participants for their consent to 

fill out a questionnaires. The study included the standardized questionnaires 

including the work-family enrichment scale, flourishing scale, and work-and-

family conflict scale. The obtained data is analyzed through SPSS and Smart 

PLS. Correlation, Regression analyses were run to find out the relationship and 

impact of study variables. The results showed a significant correlation among 

variables. These findings revealed that work-family enrichment has a significant 

positive impact on psychological flourishing. However, the moderation analysis 

revealed that there is no moderating effect of work-family conflict on the 

relationship between work-family enrichment and psychological flourishing 

among rescue workers. This study is important to understand the significance of 

work-family enrichment in promoting a better psychological flourishing in 

rescue workers who go through a lot of situational stress during their job routine. 

Further studies can work with experimental designs in this regard. 

Keywords: work-family enrichment, psychological flourishing, work-family 

conflict, rescue workers 
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Investigation of novel pyrazolo[4,3-e]tetrazolo[1,5-b][1,2,4]triazine 

sulfonamide derivatives as potential candidates against colon cancer 

Mariusz Mojzych  

Department of Chemistry, Siedlce University of Natural Sciences and Humanities, 

08-110 Siedlce, Poland  

Background and aims: Cancer therapy is one of the most important challenges 

of modern medical and chemical sciences. Among the many methods of 

combating cancer, chemotherapy plays a special role. Imperfect modern 

chemotherapy justifies continuing the search for new, more effective, and safe 

drugs i.e. without an impact on normal cells. Sulfonamides are the classic group 

of chemotherapeutic drugs with a broad spectrum of pharmacological activity. 

Recent literature reports show that sulfonamide derivatives have antitumor 

activity in vitro and in vivo. Thus, the objective of this study was to synthesize 

novel pyrazolo[4,3-e]tetrazolo[1,5- b][1,2,4]triazine sulfonamide derivatives 

with anticancer potential against colon cancer cells. Results: The research 

carried out included MTT assay, DNA biosynthesis, cell cycle analysis, Annexin 

V binding assay, ethidium bromide/acridine orange staining, and caspase-8, -9, 

and -3/7 activity. Moreover, the concentrations of important molecules (sICAM-

1, mTOR, Beclin-1, cathepsin B) involved in the pathogenesis and poor 

prognosis of colorectal cancer were also evaluated by ELISA. Obtained results 

demonstrated that the novel compounds were able to induce apoptosis through 

intrinsic and extrinsic pathways and was capable of decreasing sICAM1, mTOR, 

cathepsin B concentrations, whereas increased Beclin-1 concentration was 

detected in both colon cancer cell lines (DLD-1 and HT-29). Conclusions: The 

novel compounds represents promising multi-targeted potential in colorectal 

cancer, but further in vivo examinations are needed to confirm the claim. The 

most active derivative turned out to be tricyclic sulfonamide MM131 that 

possesses promising anticancer properties. It inhibits the viability and 

proliferation of DLD-1 and HT-29 cells. The molecular mechanism of action is 

associated with the induction of both extrinsic and intrinsic apoptotic pathways. 

This is related to increased caspase-8 and caspase-9 activity. MM131 leads to 

the inhibition of important proteins engaged in the progression and metastasis of 

colorectal cancer such as sICAM-1, cathepsin B, and mTOR. 

Statistical methodology forbiosorption of nitrate (NO3
-) ions from 

aqueous system by fungal biomass  

Farah Amin1,2* 

1National Centre of Excellence in Analytical Chemistry, University of Sindh, 

Jamshoro, Pakistan; 2College Education Department, Government of Sindh, 
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In the present study, Central Composite Design (CCD) of Response Surface 

Methodology (RSM) was employed to investigate the effects of different 

operating conditions on the removal of nitrate (NO3
-) ions from aqueous solution 

onto Pleurotuseryngii dried fungal biosorbent. A three level, three factors CCD 

was used to evaluate the effects and interactions of the process variables, i.e., 

solution pH, biosorbent dose and initial NO3
- concentration. The second order 

mathematical model was developed by regression analysis of the experimental 

data of 17 batch runs. Analysis of Variance (ANOVA), F-test, Student’s t-test 

and lack of fit test showed that NO3
- ions biosorption is only slightly 

concentration dependent, but markedly increases with solution pH and 

biosorbent dose. The optimum pH (7.47), biosorbent dose (0.29 g) and initial 

concentration (772.02 mg L-1) were found by desirability function. Under these 

optimum combinations of process parameter conditions, maximum removal of 

88.38 % was obtained that assisting its use in larger scale. P. eryngii has been 

characterized by using different physicochemical methods. The characterization 

suggested a possible contribution of carboxyl and hydroxyl groups in the 

process of biosorption. Hence, it is suggested that P. eryngii has potential for 

biosorption as a low-cost and effective sorbent for NO3
- removal from aqueous 

solution. 

Keywords: Pleurotuseryngii, nitrate, biosorption, response surface 

methodology, characterization. 

Radio synthesis and biological evaluation of drug loaded 

nanoparticles as infection imaging agents 

Noman Razzaq, Syed Ali Raza Naqvi, Saima Taiq 

Islamia University Bahawalpur (Bahawalnagar Campus) 

Radiopharmaceuticals contain radionuclide that are used for diagnostic and 

therapeutic purposes. Cephradine is first generation cephalosporin used to treat 

infection caused by both Gram-positive and Gram-negative bacteria such as 

urinary tract infection, upper respiratory infection, skin infection and sinusitis. 

Accumulation of cephradine at the site of lesion is very low and bacterial 

resistance also lower down its effectiveness. The purpose of this work is to label 

the cephradine with 99mTc to treat and diagnose deep-seated infections. The 

optimized parameters such as amount of reducing agent, concentration of 

cephradine, reaction time and pH was studied on the labeling yield of 99mTc-

cephradine complex. The labeling yield of the desired complex was almost 90 % 

by using 1.5 mg of cephradine; 150 µg SnCl2.2H2O at pH 5 and 30 min reaction 

time. Radiolabeled complex was characterized by using instant thin layer 

chromatography. The formed complex was stable up to the period of 24 h during 

which labeling yield decrease only 5 %. Biodistribution was also study in both 

normal and infected mice with Staphylococcus aureus bacteria. Both thighs of 

the infected mice were dissected and T/NT ratio for 99mTc-cephradine complex 
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were 1.86 ± 0.51 and 3.11 ± 1.00 after one and three hours of post injection.  

Bio-transfer of Copper along Soil-Plant-Goat Food Chain: A Field 

Study 

Zafar Iqbal Khan1, Humayun Bashir1, Kafeel Ahmad1, Shamayem Aslam Ch.2, 

Muhammad Nadeem3, Muhammad Yaseen Ashraf2,Aima Iram Batool4, Hafsa 

Memona5, Muhammad Sohail1, Mobeen Fatima3, Ilker Ugulu6 
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Pakistan; 3Institute of Food and Nutrition, University of Sargodha, Sargodha ; 
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gmail.com (IU),aimairambatoolzoology@gmail.com(AIB) 

Metals role in food chain is considered as a key factor for ruminant health. 

Research work was done in semi-arid region of Pakistan to study the copper 

transfer in food chain. Method: Bhakkar was designated as study site which was 

further divided into two sites and sampling was done in (S1) Summer, (S2) 

Winter, (S3) Autumn and (S4) Spring. Three food chain levels as soil, forage 

and goats were selected for sampling. Results: Cu was significantly affected at 

site, season and site x season in soil. In forages, Cu were significantly affected 

in site and non-significantly affected at season and site x season. In goats, Cu 

were non-significantly affected in season and source x stage but significantly 

affected in site, site x season, source and stage. Different indices were also 

studied to assess the transfer of Cu to upper trophic level. Levels of Cu in all 

parameters were in safe limits except for forage that had higher than the critical 

limit. Various indices were also studied to assess the Copper translocation in 

food chain. Conclusion: This study discusses the trace element availability, 

uptake, toxicity according to spatio-temporal differences. This work could be 

helpful to check the possible health effects of copper on animals with respect to 

season and translocation of copper in food chain. The recorded data may be 

considered as a base line for detection on health-related issues regarded to 

season.  

Keywords: Copper; Semi-arid, soil; forage; season; spatio-temporal; health 

indices 
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Tuberculosis (TB) is a contagious and infectious disease which is caused by 

Mycobacterium tuberculosis (M.tb). TB remains a lethal pathogenic disease in 

history. It is still an uncontrolled disease because of the endless drug resistance, 

unavailability of an effective vaccine, coinfection with HIV/AIDS as well as the 

absence of timely diagnostic techniques. TB is also considered a disease in 

underdeveloped countries where sufficient health facilities are deficient. Novel 

vaccination regimens against M.tb are urgently needed. The aim of the present 

study is to design an effective DNA vaccine construct against TB and to study 

its immunization effects on mice models. For this purpose Mycobacterium gene, 

InhA/Rv1484 was selected. The gene was amplified by using gene specific 

primers. Mammalian expression vector pVAX1 was transformed into competent 

cells DH5α i.e. strain of E.coli. Both the insert and vector were ligated after their 

double restriction digestion using endonuclease enzymes XbaI and HindIII. 

Additionally, vector pVAX1 was dephosphorylated before ligation to avoid its 

self-ligation. The ligated product was transformed into competent cells. The 

colonies were picked and grown for plasmid extraction. The successful cloning 

was confirmed through PCR of extracted plasmid with gene specific and 

pVAX1 specific primers. Restriction digestion of the construct was also 

performed to confirm the cloning. Sequence analysis of the construct was also 

done to verify the desired DNA vaccine construct. Later, this construct was 

extracted following an endotoxin-free plasmid extraction procedure. The DNA 

vaccine was inoculated in the mice model. Other groups of mice were also 

vaccinated with BCG and pVAX1.The cocktail of DNA vaccines was prepared 

with otherM.tb DNA vaccines and inoculated in a mice group. The DNA vaccine 

was also used as the prime boost dose in BCG vaccinated mice model. The tests 

on the blood/serum of mice model were performed for immunization studies. 

The antibody titer will be confirmed through multiplex microbead assay. The 

efficacy of the BCG vaccine is also enhanced with DNA vaccine construct in the 

form of prime-boost. The glycerol stock of the clone was prepared and saved at -

80℃ to be used in challenge studies. 

Green Extraction of Functional Components from Selected Plants 

Farooq Anwar* 

Institute of Chemistry, University of Sargodha, Sargodha- Pakistan 
*Corresponding Author’s Email: fqanwar@yahoo.com 

Extraction of wide array of bioactives from complex plant materials is a 

challenging task. A number of conventional methods such as maceration, 

decoction, infusion, percolation, hydro-distillation and Soxhlettechniques are in 

use for extraction of various plantbioactives/functional components (FC). 

Nevertheless, there are serious concerns about the process safety, tediousness 

and environmentally hazardous nature of such techniques. Especially, the 

quality of end-use products /extracts thus is also questioable as far as food and 
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therapeutic applications are concerned. In the era of optimal nutrition, there is 

increasing demand from food and nutra-pharmaceutical sector for the non-

denatured and safer extracts. Hence, there is increasing interest of researchers 

and food scientistsin the developlment of alternative green extraction yielding 

food and nutra-pharmacetical grade extracts. The present lecture is designed 

with the main objective to highlight the principles of emerging green extraction 

whichare applicable for the effcetive recovery of high-value FC from diffferent 

plant materials. Findings of some of our own methodological developments 

related to green extraction such as enzyme-assisted extraction, ultrasound-

assisted-extraction and supercritical fluid extraction (SFE) are also presented. 

Especially, improvement in extraction yield and nutraceutical quality of 

vegetable oils and natural antioxidant phenolics is focussed.  

Keywords: High-value components, Medicinal plants, Eco-freindly extraction, 

Plant oils, Antioxidant phenolics, Plant milking  

Synthesis of Flavokawain B, Curcumin, and Damnacanthal 

derivatives and their Potential Cytotoxic effect on the Breast Cancer 

Cell Lines, MCF-7, and MDA-MB231 

Muhammad Nadeem Akhtar*1,2, Swee Keong Yeap3, Noorjahan Banu Alitheen4, 

Seema Zareen2 

1Département of Chemistry, Ghazi University, Dera Ghazi Khan 32200, Pakistan; 
2Faculty of Industrial Sciences & Technology, Universiti Malaysia Pahang, 

Lebuhraya Tun Razak 26300, Kuantan Pahang, Malaysia; 3Institute of Bioscience, 
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* Email: nadeemupm@gmail.com: hod.chem@gudgk.edu.pk() 

Flavokawain B, a natural chalcone extracted from the roots of Piper 

methysticum and has been proven to be a potent cytotoxic compound. By using 

the partial structure of flavokawain B (FKB), about 23 analogs have been 

synthesized. Among them, compounds 8, 13, and 23 were 29 found to be new 

FKB derivatives. All compounds have been evaluated for their cytotoxic 

properties by using an MTT cell viability assay against two breast cancer cell 

lines MCF-7 and MDA-MB-231 and 31 thus establishing the structure-activity 

relationship. FKB derivatives, 16 (IC50 = 6.50±0.40 and 32 4.12±0.20), 15 (IC50 

= 5.50±0.35 and 6.50±1.40) and 13 (IC50 = 7.12±0.80 and 4.04±0.30) exhibited 

33 potential cytotoxic effects on MCF-7 and MDA-MB-231 cell lines. However, 

methoxy group meta substituted at positions 3 & 4 in compound 2 (IC50 = 

8.90±0.60 and 6.80±0.35) and 22 (IC50 = 8.80±0.35 35 and 14.16±1.10) 

exhibited good cytotoxicity. The lead compound FKB showed potential 

cytotoxicity (IC50 = 7.70±0.30 and 5.90±0.30) against two proposed breast 

cancer cell lines. These findings could help to improve the future drug discovery 

process against breast cancer. Docking studies of active compounds 4 revealed 

the stable interactions within the active site of Janus Kinase. The structures of all 
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compounds were determined by 1H-NMR, EI-MS, IR, and UV and X-ray 

crystallographic and spectroscopies techniques. The latest finding as a 

flavokawain B potential cytotoxic agent will be presented.  

 
Curcumin Flavokawain B 

 
Damnacanthal 

Antibacterial and Antibiofilm Activities from Extracts of Selected 

Cholistani Plants 

Summayya Anwar1, Mirza Imran Shahzad2 

1Institute of Molecular Biology and Biotechnology, The University of Lahore, 

Lahore, Pakistan; 2Institute of Biochemistry, Biotechnology, and Bioinformatics,The 

Islamia University of Bahawalpur, Pakistan 

The Cholistani plants are used as a vital source of medicines by local nomads 

since long time. Recently, many pharmacological studies like antibacterial, 

antiviral, antifungal, and antidiabetic aredone, but very few chemistry-based 

approaches are available. The current study was designed to evaluate the 

antibacterial potentials of extracts of Cholistani plants. Aqueous, ethanol, and n-

hexane extracts were prepared. Extracts are made on the basis of solvent 

polarity. All the extracts were tested for antibacterial activities through disc 

diffusion method. The Minimum Inhibitory Concentration (MIC) of each 

positive extract was measured. The results indicated that the aqueous extract of 

these plants was more effective than others. The overall trend of antibacterial 

activity was as follows aqueous >n-hexane >ethanol extracts in terms of solvent. 

In terms of bacteria, almost all extracts were effective against Klebsiella 

pneumonia. The overall antibacterial trend was Klebsiella pneumonia > Proteus 

vulgaris > Staphylococcus aureus > Escherichia coli > Pseudomonas 

aeuriginosa. The results indicate that Cholistani plants are a rich source of 

antibacterial agent(s) and can be used in crude or purified form.  

Keywords: Antibacterial activity, Cholistani plants, E. coli, K.pneumonia. 
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Antiviral activities of Cholistani plants against common poultry 

viruses 

Summayya Anwar1, Hina Ashraf 2, Mirza Imran Shahzad3 
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Herbal medicines are becoming more popular and acceptable day by day due 

totheir effectiveness, limited side effects, and cost-effectiveness. Cholistani 

plants are reportedas a rich source of antibacterial, antifungal, antiprotozoal, 

antioxidant, and anticancer agents. The current study has evaluated antiviral 

potential of selected Cholistani plants. The wholeplants were collected, ground 

and used in extract formation with n-hexane, ethyl acetate andn-butanol. All the 

extracts were concentrated by using a rotary evaporator and concentratewas 

finally dissolved in an appropriate vol of the same solvent. All of the extracts 

were testedfor their antiviral potential by using 9-11 days old chick embryonated 

eggs. Each extract wastested against the Avian Influenza virus H9N2 strain 

(AIV), New Castle Disease virus Lasootastrain (NDV), Infectious bronchitis 

virus (IBV) and an Infectious bursal disease virus (IBDV). Hemagglutination 

test (HA) and Indirect Hemagglutination (IHA) tests were performed 

fordifferent viruses. The overall order of the antiviral potential of Cholistani 

plants againstviruses were NDV>IBV>IBDV>AIV. In terms of antiviral activity 

from extracts, the order ofactivity was n-butanol>ethyl acetate>n-hexane. The 

medicinal plants Achyranthes aspera, Neuroda procumbens, Panicum 

antidotale, Ochthochloa compressa and Suaeda fruticose were very effective 

against all four poultry viruses through their extracts. The low IC50values of 

these extracts confirm the high antiviral potential against these viruses. It is 

worthto mention that Achyranthes aspera was found positive against IBDV 

through all its extractswhich overcome the problem of unavailability of any 

known drug against IBDV. In short, thestudy proved that Cholistani plants are 

rich source of antiviral agent and their extracts can beused as good source of 

antiviral drugs both in crude and in purified form. 

Performance Evaluation of RPL in Large-Scale Networks 

Muhammad Amir Tariq1, Muhammad Ateeq2 

1Computer Science Department, The Islamia University Bahawalpur, Bahawalpur, 

Pakistan; 2Artificial Intelligence Department, The Islamia University Bahawalpur, 

Bahawalpur, Pakistan 

Internet of Things (IoT) is a revolutionary communication technology that aims 

to facilitate our lives with more equipped and reliable means of communication. 

It encompasses all sectors of our life and has become an essential component of 

every smart environment. The applications of IoT can be found on a large scale, 
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such as in the industrial sector, smart farming, and smart cities. IoT also 

facilitates Resource-constrained networks. Internet Engineering Task Force 

(IETF) has proposed an IPV6-based Routing Protocol for Low Power and Lossy 

Networks (RPL). These days, RPL is considered an ideal communication 

protocol for IoT-based large-scale networks. RPL generally comes with two 

built-in Objective Functions i.e., Objective Function Zero (OF0), and Minimum 

Rank with Hysteresis Objective Function (MRHOF) that governs the routing 

mechanisms of RPL in various scenarios. In this research study, we have 

evaluated the performance of RPL in IoT-based large-scale resource-constrained 

industrial networks. Furthermore, we have investigated the feasibility and 

applicability of Objective Function (OF0) in dense industrial environments. To 

obtain an adequate idea about the actual performance of RPL, diversified 

performance metrics are acquired as a performance monitoring scale. These 

metrics comprise relatable performance parameters, i.e., End-to-End delay, 

network lifetime, power consumption, and throughput that possess a significant 

impact on real-life industrial scenarios. The protocol is analytically examined in 

the Contiki operating system-based Cooja simulator, where a large-scale 

virtually identical industrial network is established. The simulation results in 

project favorable support for RPL and makes it an optimal choice for resource-

constrained industrial networks. 

Keywords: Internet of Things, RPL, Large Scale Network, Industrial Network, 

IPV6-based Routing Protocol 
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Herbal medicines are considered safe, easy to use and cost effective as 

compared to allopathic medicines. Their antibacterial potentials against multiple 

drug resistant strains, is another reason of common use. The current study was 

designed with aim to screen cholistani plant Caralluma edulis, commonly known 

as Seetu for its In Vitro (phytochemical, antibacterial, antibiofilm, antidiabetic, 

antiviral, and antioxidant potentials) ans In Vivo studies. MtOH, EtOH, EA, n-

hex, and aqueous extracts were made and used for various activities. HPLC-

PDA analysis was done to screen the phytochemical composition. MtOH, EtOH 

and EA extracts were found rich in phytochemicals. Extracts were tested against 

E. coli, K. pneumonia, P. aerogenosa, P. vulgaris, S. aureus, MDR S. aureus and 

MDR P. aerogenosa for antibacterial and antibiofilm activities. Different 

extracts have shown different levels of activities against selected strains. The 

antioxidant potential was checked by FRAP and DPPH assays. All extracts were 

employed in different In Vivo trials on the Rodent model for study. Female 

albino rats were used for this evaluation process and provided with standard lab 

conditions according to the OECD guidelines. In In Vivo studies anti 
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inflammatory, antipyretic and antidiabetic activities were performed. EA extract 

had max activity in FRAP and DPPH assay. Antidiabetic potential was checked 

by α-glucosidase inhibition assay and n-Hex and EA extracts have shown max. 

%inhibition. The antiviral potentials were checked through Hemagglutination 

(HA) test and titers were interpreted through log 2 reduction assay. MtOH 

extract was most active against IBV and similarly, n-hex extract was most 

effective against AIV-H 9 N 2 virus. IC 50 of each positive extract was 

calculated. In Acute toxicity test, no mortality was observed up to the dose level 

of 5g/kg. In antidiabetic activity, all extracts except MtOH showed significant 

results. DCM extracts showed max. anti-inflammatory potential, which is dose-

dependent. The antipyretic potential of C. edulis extracts was investigated using 

the Yeast-induced pyrexia Model. All extracts showed significant antipyretic 

potential, which is dose-dependent. Among them, EA extract had max., and n-

Hex had a min. antipyretic potential. The strong antibacterial, antibiofilm, 

antiviral, antidiabetic and antioxidant activities and rich fullness of 

phytochemical agents have supported the fact that C. edulis is not only a healthy 

food but also a great source of pharmacological agent(s). The results of In Vivo 

trials suggested that C. edulis possess strong anti-inflammatory, antipyretic, and 

antidiabetic potential, which proves that it is not only a vegetable with many 

health benefits but could also be an alternate source of medicine and may also 

lead to some exceptional drug discovery with no harmful effects. 

Keywords: C. edulis, cholistan, HPLC-PDA, MDR, antioxidant, antidiabetic, 

anti-corona virus, anti-inflammatory, antipyretic. 
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Cortex Neurogenesis 
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We investigated three families whose offspring had extreme microcephaly at 

birth and profound mental retardation. Brain scans and postmortem data showed 

that affected individuals had brains less than 10% of expected size (%10 

standard deviation) and that in addition to a massive reduction in neuron 

production they displayed partially deficient cortical lamination 

(microlissencephaly). Other body systems were apparently unaffected and 

overall growth was normal. We found two distinct homozygous mutations of 

NDE1, c.83þ1G>T (p.Ala29GlnfsX114) in a Turkish family and c.684_685del 

(p.Pro229TrpfsX85) in two families of Pakistani origin. Using patient cells, we 

found that c.83þ1G>T led to the use of a novel splice site and to a frameshift 

after NDE1 exon 2. Transfection of tagged NDE1 constructs showed that the 
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c.684_685del mutation resulted in a NDE1 that was unable to localize to the 

centrosome. By staining a patient-derived cell line that carried the c.83þ1G>T 

mutation, we found that this endogeneously expressed mutated protein equally 

failed to localize to the centrosome. By examining human and mouse embryonic 

brains, we determined that NDE1 is highly expressed in neuroepithelial cells of 

the developing cerebral cortex, particularly at the centrosome. We show that 

NDE1 accumulates on the mitotic spindle of apical neural precursors in early 

neurogenesis. Thus, NDE1 deficiency causes both a severe failure of 

neurogenesis and a deficiency in cortical lamination. Our data further highlight 

the importance of the centrosome in multiple aspects of neurodevelopment. 

Beta oxidation in Archaea: A clue to Last Universal Common 

Ancestor 
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In archaea the cell membrane consists of ether linked isoprenoid units, in 

contrast to bacteria and eukaryotes, where the cell membrane is made up of ester 

linked fatty acid and glycerol. So, it was expected that functional beta oxidation 

pathway should not be present in Archaea. The genome sequence of a 

hyperthermophilic archaeon Pyrobaculum calidifontis contains two individual 

sets of genes that are expected to involve in betaoxidation of fatty acids. Set one 

makes an operon “1” consists of 7 genes annotated as Pcal_1306, Pcal_1307, 

Pcal_1308, Pcal_1309, Pcal_1310, Pcal_1311 and Pcal_1312. Genes of set two 

are distributed in two neighboring operons. Operon 2A contains Pcal_0836, 

Pcal_0837, Pcal_0838 and operon 2B consists of Pcal_0839, Pcal_0840 and 

Pcal_0841. Another significant importance of these genes is their role in the 

biobutanol synthesis, a second generation biofuel In this study genes from 

operon 1 were cloned, expressed in Escherichia coli. All of the proteins except 

Pcal_1309 were purified by heat treatment, anion exchange chromatography and 

gel filtration chromatography. After purification these proteins were partially 

characterized through standard assay for each enzyme. The products of each 

enzyme assay was analysed by HPLC to confirm the nature of product. After 

characterization an attempt was made for in vitro reconstruction of fatty acid 

oxidation and bio-butanol pathway. The overexpression resulted in soluble 

expression of all genes except Pcal_1309. Pcal_1309 was expressed as insoluble 

fraction. Characterization showed that Pcal_1306 exhibited enoyl-CoA 

dehydratase, recombinant Pcal_1307 exhibited esterase activity, recombinant 

Pcal_1308 showed acyl-CoA dehydrogenase activity, recombinant Pcal_1311 

was responsible for aldehyde reductase activity, and recombinant Pcal_1312 was 

found responsible for NADH dependent keto acyl CoA reductase activity. While 
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function of recombinant Pcal_1310 could not be clearly identified. Although 

these proteins are known for their role in betoxidation but in reverse these may 

also be involved in fatty acid synthesis. Further studies are required to 

completely establish the role of these genes in archaea to find out the nature of 

the last universal common ancestor. A partial characterization of enzymes 

involved in beta oxidation has been made, so we expect there might be a 

function fatty acid oxidation system in Archaea. 

Molecular Mechanism of Antifungal Drug Resistance in Pathogenic 

Fungi 

Fatima Ismail* 

Department of Biochemistry IBBB, IUB 

Corresponding Author’s Email: fatima.ismail@iub.edu.pk 

The azoles are the most widely used antifungal drugs. Their target ERG-11 and 

its downstream protein ERG-5 play significant roles in resistance to the azoles. 

Both of them belong to the cytochrome P450 family proteins. There are many 

other P450 family proteins, but their contribution to fungal drug-resistance 

mechanism is not clear. Azole antifungals target the sterol biosynthesis in fungal 

cell membrane and disrupt sterol biosynthesis pathway. In response to antifungal 

azoles fungal cell upregulate the transcriptions of drug efflux pumps in the 

membrane or the sterol regulatory gene in the fungal cell membrane. These 

transcriptional upregulations are generated due to accumulation or the 

reductions of the sterol derivatives in azole stress. Study demonstrated the azole 

target ERG 11 paralog mutant response in Neurospora crassa under azole stress. 

Which revealed the transcriptional upregulation of all three cytochrome P450 

homolog genes mutants in ketoconazole stress as compare to the controls using 

qRT-PCR and HPLC-MS. That suggested that ketoconazole responsive gene 

transcriptions pattern were similar in cyp450 homolog genes mutants for 

ERG11, ERG6, ERG25, ERG5 and ERG 3 gene in sterol biosynthesis. Whereas 

the accumulations of the sterol derivatives lanosterol, eburicol was increased in 

the CYP 450 mutants after ketoconazole stress. On the other hand the toxic 

derivative fecosterol and the ergosterol contents were reduced after 

ketoconazole stress and altered the fungal morphology. Study indicated that in 

azole stress ERG11 similar protein mutants deplete sterol derivatives and 

suppress the antifungal drug resistance in Neurospora crassa.  

Keywords: Cytochrome 450, Ketoconazole, Drug Resistance, Sterol 

Derivatives, Cell Membrane. 
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Leukemia is a malignant disorder in which mutated myoblasts and lymphoblasts 

proliferate abnormally and get accumulated in blood, marrow and lymph nodes. 

Annually 13.7 new cases are reported per 100,000 in men and woman. BRCA1 

and TP53 both are the tumor suppressor genes. The proteins encoded by both 

genes play key role in many essential biological processes like DNA repair 

process, cell cycle regulation and homologous recombination. We screened 

acute myeloid leukemia patients from Southern, Punjab Pakistan to investigate 

the nature and impact of BRCA1 and TP53 mutations existing in their genomes. 

Different regions of both genes were amplified using DNA extracted from blood 

of leukemia patients as template. The PCR amplification was followed by DNA 

sequence analysis and bioinformatics analysis to determine the functional 

impact of the detected mutations on structure and function of encoded proteins. 

Results revealed variety (deletion, insertion, substitution and frame shift 

mutations) of novel mutations in BRCA1 and TP53. Various frame shift 

mutations generated premature termination codon and led to the synthesis of 

non-functional TP53 protein. Similarly many of the observed mutations 

disrupted the C terminal domain of BRCA1 protein making it unable to bind 

with DNA and regulate expression of target genes. This study suggests the role 

of BRCA1 and TP53 mutations in pathogenesis of leukemia and thus demands 

extensive exploration in future. 

Keywords: BRCA1, TP53, Leukemia, Mutations 

Expression Profile of Acid Phosphatase under Salinity Stress to 

Evaluating the Role of Soluble Phosphorous (Pi) 

Asma Yaqoob*, Faiz ul Hasan Nasim 

Department of Biochemistry, Institute of Biochemistry, Biotechnology and 
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Biotic and abiotic stress affects plant physiology by changing whole 

metabolism. In response to these stresses plant produce signals that triggers 

cellular and molecular mechanism. Salt stress is one of the major abiotic stresses 

that is involve in inhibition of plant growth. 20 to 30% agriculture land is 

affected by salinity worldwide. The present work was done by keeping in view 

the question that soluble phosphorous (Pi) also contribute resistance under stress 

by preserving a certain level of inorganic phosphate. In the present study C. 

ciliaris was grown hydroponically and different concentrations of NaCl i.e., 

50mM, 100 mM, 200 mM, 300mM, 350mM, 400mM was applied to check the 

effect of salinity stress on metabolic enzyme acid phosphatase. For this study 

spectrophotometric method was used to quantify enzyme activity (relative as 

well as specific) and native PAGE was done to check the expression of different 

isotypes of Apase at the level of translation. Interestingly result shows the 

expression of five different isotypes of acid phosphatase under applied stress 

that shows not only the antioxidant enzyme but metabolic enzyme also helps the 

plant to cope stress. Expression of different isoforms of the metabolic enzymes 
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acid phosphatase shows the importance of this enzyme in plant cells in 

maintaining a certain level of inorganic phosphate to regulate metabolic 

adjustments. Result proves the beauty of nature to develop an incredible ability 

in plants in the form of adaptive mechanisms. 

Anti-diabetic and Neuroprotective Effects of Transformed Ajuga 

bracteosa Hairy Roots Regenerants 

Samina Rubnawaz1,2, Bushra Mirza2,3 

1Department of Biochemistry, Institute of Biochemistry, Biotechnology and 

Bioinformatics (IBBB), The Islamia University of Bahawalpur, Pakistan, Faculty of 

Biological Sciences, IUB; 2Department of Biochemistry, Faculty of Biological 

Sciences, Quaid-i-Azam University, Islamabad; 3Lahore College for Women 

University, Lahore 

Diabetes Mellitus (DM) is among major risk factors for Alzheimer’s Disease 

(AD) in aged people and development of potential agents for dual therapy of 

DM and AD has received much attention. Ajuga bracteosa has extensively been 

used in folk medicine for many diseases. Therefore, present study aimed to 

investigate A. bracteosa for the treatment of DM and AD. Extracts from 

regenerants of transgenic hairy roots and wild plants were evaluated for α-

amylase, β-glucosidase, acetylcholinesterase and butyrylcholinesterase enzymes 

inhibition. Molecular docking was carried out to find the possible interactions of 

these enzymes with selected phytoecdysteroids using AutoDockTools (ADT) 

software. Further in-vivo studies were performed by inducing symptoms of DM 

and AD in BALB/c mice. Levels of blood glucose and brain neurotransmitters 

were monitored along with behavioral changes, biochemical and histochemical 

assessment. Plant extracts showed enzymes inhibition in concentration 

dependent manner. Transgenic extracts were found more potent inhibitors 

compared to wild plants. Molecular docking of the compounds isolated from A. 

bracteosa revealed their activity against these 4 enzymes. Plant extracts 

significantly reduced blood glucose level in a time dependent manner and 

elevated liver function markers were reinstated. Transgenic extracts raised the 

level of dopamine and serotonin in brain significantly when compared to 

Alzheimer control group. Moreover, a decrease in memory impairment was 

found in the mice groups treated with plant extracts as compared to control. 

These results indicate the potential of Ajuga bracteosa as multifunctional 

remedy for the dual therapy of DM and AD and demand further investigation. 

Mutagenesis of Indigenous Streptococcus Equisimillus for Enhanced 

Streptokinase Production 

Gull-e-Faran1, M. Anjum Ziab2, Muhammad Shahid2, Sajid Abdullah3 

1Department of Biochemistry, Institute of Biochemistry, Biotechnology and 

Bioinformatics (IBBB), The Islamia University of Bahawalpur, Pakistan, IUB; 
2Department of Biochemistry, Faculty of Sciences.University of Agriculture, 
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Acute myocardial infarction and ischemic stroke are caused by thrombosis or 

the obstruction of blood vessels with clots and this is the leading causes of 

death. The single handling accessible is the use of thrombolytic agent to liquefy 

the blood lump. Hyper production of streptokinase was carried out in this 

research work. Beta hemolytic Streptococcus equisimilis was isolated from 

indigenous sources and then mutagenesis of this isolate was carried out by 

means of chemicals as well as radiations. To seek the optimum activity, different 

kinetic and thermodynamic parameters like pH, temperature, Km, Vmax, 

molecular weight, melting temperature, half-life, enthalpy and entropy etc. were 

applied on the purified enzyme. UV irradiated strain resulted in 335 U/mL 

activity with 1116.66 U/mg specific activity, 0.30 mg/mL protein, 41.92 fold 

purification and 69.79% recovery whereas Sodium azide derived mutant resulted 

in 400 U/mL activity with 2000 U/mg specific activity, 0.20 mg/mL protein, 

71.94 fold purification and 64.51% recovery of the finally purified enzyme. 

Gamma irradiated strain exhibited 300 U/mL activity with 1428.57 U/mg 

specific activity, 0.21 mg/mL protein, 59.52 fold purification and 75.94% 

recovery whereas ethidium bromide derived mutant showed 365 U/mL activity 

with 1659.09 U/mg specific activity, 0.22 mg/mL protein, 66.52 fold 

purification and 85.08% recovery. Optimum pH and temperature of the finally 

purified enzyme was 7 and 45oC. Enthalpy of denaturation (ΔH*) of 

streptokinase at 450C was 43.67 kJ/mole. The Energy of thermal denaturation 

ΔG* was 101.14 kJ/mole and entropy of inactivation ΔS* was -197.32 kJ/mole 

at 45oC. The negative value of ΔS* indicated that streptokinase was 

thermodynamically stable. Km and Vmax values of streptokinase were 26.31 mM 

and 50 MS-1. Streptokinase produced from sodium azide derived mutant 

exhibited activity within the pH range of 6 to 8 while it presented its best 

performance at pH 7. Thermal stability between 45oC to 80oC was shown by the 

streptokinase along with half-life of 244 minutes while less stability was shown 

at 80oC along with 45 minutes of half-life and 40.41 kJ/mole as enthalpy of 

denaturation (ΔH*).  

Motif Imperfection Analysis and Gene Expression Profiling of Oil 

Biosynthesis Genes in Olive Genome 

Alishba Hadi, Muhammad Mahmood Ahmed 

Department of Biochemistry, Biotechnology and Bioinformatics, IUB 

Olive (Olea europaea) is the most valuable oil and fruit crop with numerous 

varieties and has rich germplasm. SSRs, which are effective markers, have been 

used to identify different cultivars of olives. It is challenging to distinguish 

between cultivars and understand relationships among olive cultivars because 

there are so few SSR markers available, cultivar names can be confusing, and 

vegetative variation may develop. Comparative genomic analysis used to 

identify potential genes and oil biosynthesis pathways that contribute to high oil 
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content in olive genome. In investigations of genetic diversity Sequence Repeat 

(SSR) or microsatellite markers have shown to be incredibly helpful tools. 

Approximately 100 of these markers, the bulk of which are di or tri-nucleotide, 

have been discovered in the Olea europaea to date. Due to length differences 

and imperfect motifs, microsatellites, a kind of repetitive DNA, may be targeted 

by occurring biochemical processes in a cell. Numerous species have undergone 

substantial research on the mutational processes driving this type of genomic 

diversity. However, little is known about the mysterious effects of polidization, 

an evolutionary process of genomic material duplication that primarily affects 

plants. There has been a relatively limited genome-scale investigation of oil 

biosynthesis in cultivated olive species, particularly in Pakistan. So, 

chromosome-scale genomic assemblies of 10 olive cultivars were performed in 

this study. The comparative genomics technique was used to explore the 

distinctive correlations between repeat density, motif imperfection analysis, and 

gene expression profiling of the oil biosynthesis genes in the olive genome. This 

analysis of the conservation imprints of microsatellites in the evolution of the 

olive was also made possible. According to our findings, the abundance of 

imperfect microsatellites in the genome was closely associated with motif 

imperfection in repeat length. 

Genome Wide Repeat Profiling and Digital Gene Expression 

Profiling of Antioxidant Genes in Ziziphus Jujuba 

Aqsa Manzoor, Mahmood Ahmed 

Department of Biochemistry, Biotechnology and Bioinformatics, IUB 

The nourishing and healing properties of jujube have attracted its attention. The 

physiological and genetic diversity of this species was investigated here. 

Ziziphus is a fruit product relating to the Rhamnaceae family, and it is well-

acknowledged as the most renowned tree in Asia. Understanding the unique 

treatment needs of jujube plants is critical to generating interest in more jujube 

(Ziziphus mauritiana) development. This research is intended to examine the 

organic product yields, SOD, CAT, and flavonoid characteristics. By today, 

there is limited access to genetic dataabout Ziziphus species. The genomic SSR 

markers identified in the current research project may collaborate with jujube 

research in Pakistan to build the foundation for additional quality identifying 

and genetic linkage assessments, such as markers. Then, we separated SSRs 

based on their overall length and repeat quantity into numerous linkage groups. 

We displayed jujube genomes based on motif length, motif type arrangement, 

and SSR. Following that, we represented jujube genomes in terms of motif 

length, motif type distribution, and SSR level, and compared them to jujube 

genomes. We determined whether such SSRs were accessible and adaptable in 

eight dicot plants. Different scientific tools were used to explore unique 

interconnections among repeat density, imperfect and length of microsatellites, 

and genome ensembles of various plant species were assessed for all-inclusive 

motif imperfection design. Furthermore, the near-genomics technique aided in 
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the analysis of microsatellite preservation imprints in jujube. Through the 

creation of type-explicit characteristics injujube genomes, the consequence 

might be a necessity to explore near-developmental effects of uncomplicated 

noncoding hereditary components, i.e., repeats components. The full genome 

representation of SSRs in jujube is entirely vital for jujube raising and 

annotation evaluation. Furthermore, the versatility of jujube SSR prototypes 

might provide a solid basis for their future implementation. In the future, Z. 

mauritiana leaves extracted with effective organic activities might be examined 

forprospective use in the pharmaceutical sector as an antioxidant, antitumor, 

andanticancer specialist. 

Anti-Viral and Acute Toxicity Potential of Octhochloa Compressa 

from Cholistan Desert 

Jawaria Aslam1, Mirza Imran Shahzad1*, Tehreem Tahir1, Hina Ashraf 2, Fiaz-ud-

Din Ahmad3, Marcello Locatelli4, Yasir Arbab5, Sara Tariq1, Fatima Sadiq1, Maria 

Aslam6, and Umar Farooq6 

1Department of Biochemistry, IUB; 2Department of Botany,Government Sadiq 

College Women University;3Department of Pharmacology, IUB; 4Department of 

Pharmacy, University "G. d'Annunzio" of Chieti-Pescara, 5Department of 

physiotherapy, Bahawalpur Medical and Dental College; 6Department of Computer 

Science, IUB 

Viral outbreaks are most common cause of mortality and morbidity in human 

and livestock populations. Due to the lack of effective vaccines and the 

emergence of new strains of viruses in last few years, there is need to do more 

research on medicinal plants to find new/novel antiviral agents/templates. 

Octhochloa compressa (Poaceae) is a Cholistani desert plant traditionally used 

as a food source and to treat different melodies by local healers. Different 

extracts of Octhochloa compressa (aqueous (Aqu), methanol (MetOH), n-

butanol (n-But), ethyl acetate (EtAc), n-hexane (n-Hex) and dichloromethane 

(DCM)) were evaluated for anti-viral potential against four important poultry 

viruses: Avian influenza virus (AIV), infectious bronchitis virus (IBV) New 

Castle Disease Virus (NDV), and Infectious Bursal Disease Virus (IBDV), 

grown in 9-11 days old chicken embryonated eggs, and subjected to in ovo anti-

viral assays. However, the acute toxicity of MtOH aerial extract was examined 

in rats. According to the results of antiviral assay, the maximum potential was 

shown by Aqu and DCM aerial extracts with HA titers 0 (log reduction 10) 

against AIV strain, while MetOH aerial extract has shown most promising 

antiviral potential with HA titters 0 (log reduction 10) against IBV strain. In case 

of IBDV strain, the maximum potential was given by DCM extract with HA 

titers 2 (log reduction 9), while in case of NDV strain the significant most 

potential was given by MetOH and EtAc extracts with HA titers 0 (log reduction 

10). Hence, the toxicity study revealed that the aerial-MetOH extract of O. 

compressa extract dose was found to be safe up to 3000 mg/kg and lethal dose 

(LD50) was found to be 4898.98 mg/kg BW in rats. In conclusion, this 
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preliminary data supports the idea that O. compressa could be used as anti-viral 

drugs with low toxicity. 

In Vitro and In Vivo Anti-Inflammatory Potential of Octhochloa 

Compressa Extracts in Carrageenan Induced Rats 

Jawaria Aslam1, Mirza Imran Shahzad1*, Tehreem Tahir1, Hina Ashraf 2, Fiaz-ud-

Din Ahmad3, Marcello Locatelli4, Yasir Arbab5, Sara Tariq1, Fatima Sadiq1, Maria 

Aslam6, and Umar Farooq6 

1Department of Biochemistry, IUB; 2Department of Botany,GSCWU, Bahawalpur;  
3Department of Pharmacology, IUB; 4Department of Pharmacy, University "G. 

d'Annunzio" of Chieti-Pescara, Chieti-66100, Italy; 5Department of physiotherapy, 

Bahawalpur Medical and Dental College, Bahawalpur;  6Department of Computer 

Science, IUB 

Octhochloa compressa (Poaceae) is a desert plant of Cholistan traditionally used 

as a food source by local nomads. Different extracts of Octhochloa compressa: 

aqueous (Aqu), methanol (MetOH), n-butanol (n-But), ethyl acetate (EtAc), n-

hexane (n-Hex) and dichloromethane (DCM)) were examined for anti-

inflammatory activity by in vitro human red blood cell (HRBC) membrane 

stabilization assay and in vivo carrageenan induced oedema in rat paw. The 

potency of O. compressa extracts was compared with diclofenac at 15mg/ml and 

10mg/kg for in vivo and in vitro trials, respectively. According to anti-

inflammatory activity in the in vitro experiment, MetOH extract was exhibited 

the remarkable potential among all extracts with 85% protection of HRBC lysis 

(IC50 231.7±0.678µg/ml; p<0.001), even better than standard drug (diclofenac). 

Therefore, the most promising and effective MetOH and EtAc extracts in the in 

vitro experiments were selected for further testing of in vivo anti-inflammatory 

activity. In the in vivo assay, among three doses of MetOH extracts, 300mg/kg 

BW dose of MetOH extract shown highly significant (p<0.001) reduction in the 

carrageenan induced paw oedema (from 8.48±0.20mm at 1h to 7.67±0.44mm at 

4h) compared to diclofenac (from 8.13±0.55mm at 1h to 7.48±0.21mm at 4h). 

Hence, MetOH extract showed the most promising anti-inflammatory activity in 

the membrane stabilizing action on HRBC membrane and reduction of oedema 

in carrageenan induced rat paw model. Hence, the plant could be recommended 

as a therapeutic agent against the inflammatory diseases. 

Keywords: anti-inflammatory; carrageenan; Cholistan desert; Octhochloa 

compressa; rats. 
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Farsetia is a complex genus of medicinal relevance from clade C of the 
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Brassicaceae family that grows in the desert. On NCBI (National Center for 

Biotechnology Information), there is just one full chloroplast genome for 

Farsetia occidentalis, which is unsatisfactory to address taxonomic difficulties 

at the species level. We published the whole cp genome sequence of Farsetia 

hamiltonii Royle MT884003 (154802 bp) from the Cholistan desert in Punjab, 

Pakistan, and compared it to Farsetia occidentalis (MK637823). We sequenced 

the chloroplast genome using NGS, assembled it using NOVOplasty, annotated 

it using Geneious Prime 2021.1.1, and then ran a number of bioinformatics 

analyses. A large single copy, a small single copy, and a pair of inverted 

repetitions make up the quadripartite arrangement of the both genomes. Genome 

length, gene synteny, GC content, synonymous and non-synonymous 

substitutions, codon use, amino acid frequencies, RNA editing sites, 

microsatellites, and oligonucleotide repeats were all quite similar in Farsetia 

hamiltonii Royle and Farsetia occidentalis cp. The ratio of transition to 

transversion was less than 1. Farsetia was shown to be a monophyletic genus 

with 96 percent similarity to the genus Parolinia in the maximum likelihood tree 

formed in IQtree. We also identified 20 highly polymorphic regions with the 

help of DnaSP including trnH-CAC-psbA, rpl32-trnL-CUA, rps8-rpl14, rps16-

trnQ-CAA, psbA-trnK-AAA, rpoB-trnC-UGC, trnR-AGA-atpA, trnS-AGC-trnG-

GGA, petN-psbM, clpP intron2 and 10 more that might be utilized to provide 

reliable and affordable markers for resolving taxonomic differences and 

inferring evolutionary connections among Farsetia species. 

Keywords: Farsetia hamiltonii; Farsetia occidentalis; Transition; Transversion; 

Synonymous substitutions. 

Fibrinolytic Enzyme Production from Bacillus Subtilis by Employing 

Sugarcane Bagasse as Substrate 
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Bioinformatics, IUB 

The major causes of death, acute myocardial infarction and ischemic stroke, are 

brought on by blood clots blocking blood vessels. The blood lump is liquefied 

by the administration of thrombolytic medications. This research involved the 

production of the thrombolytic agent fibrinolytic enzyme. Test sample were 

collected from laboratory of Enzyme Biotechnology Laboratory, Department of 

Biochemistry, University of Agriculture Faisalabad. Inoculated samples were 

placed onto nutrient agar medium plates, and Bacillus subtilis was used to 

extract the fibrinolytic enzyme. The substrates for the isolated bacterium were 

made of sugarcane bagasse. Bacterial strain was used for the production, 

propagation and purification of fibrinolytic enzyme. The enzyme was purified 

by ion exchange column chromatography. The protein was characterized using 

SDS-PAGE. To make fibrinolytic enzyme, an isolated strain of Bacillus subtilis 

was employed. A 307 U/ml enzyme activity with 62.65 U/mg specific activity, 

4.9 mg/ml protein, 3.23 fold purification, and 82.52% recovery was generated 



Global Science Technology and Management Conference GSTMC-23 
 

48 

 

by the isolated strain. The isolated strain's fibrinolytic enzyme was active 

between the pH ranges of 7.0 and 8.5; however it performed best at pH 7.0. The 

fibrinolytic enzyme demonstrated thermal stability between 37 and 39 degrees 

Celsius. It was concluded that Bacillus subtilis would develop to its maximum 

potential under these ideal conditions, enabling the industrial production of 

high-quality fibrinolytic enzyme at a low cost. 

Keywords: Bacillus subtilis, fibrinolytic enzyme, sugarcane bagasse, 

Thrombolytic agent. 
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The thrombolytic and fibrinolytic enzyme streptokinase is derived from a strain 

of β-hemolytic Streptococci. By breaking the fibrin clot, enzyme is commonly 

utilized in clinical settings to treat cerebral stroke, ischemia, myocardial 

infarction, and deep vein thrombosis. It works by transforming plasminogen 

from its zymogen form into active plasmin. Streptokinase production from 

Streptococcus pyogenes was the main goal of this study. Optimal conditions 

were used, including a pH of 7.0, a temperature of 38°C, with standard media, 

and inoculum with a 24-hour incubation period. Ammonium sulfate, ion 

chromatography, and gel filtration chromatography were used for purification. 

Enzyme activity was measured at different pH levels, temperatures, and by the 

application of various inhibitors and activators. Lineweaver-Burk plot was used 

to calculate the Michaelis-Menten constants, Km and Vmax. Enzyme activation 

energy was determined and enzyme frequency was calculated by using the 

Arrhenius equation. With a high recovery rate and fold purification, the enzyme 

had activity of 9.593 U/ml, protein content of 2.09 mg/ml, and specific activity 

of 4.589 U/mg. SDS-PAGE analysis was used to quantify the weight of the 

sample. At different temperatures, enzyme's enthalpy, entropy and free energy 

were computed. The streptokinase was thermally stable as shown by a negative 

value for ΔS*. Enzyme entropy's negative score indicated a slight degree of 

instability. Because the free energy for thermal denaturation is larger at higher 

temperatures, streptokinase is resistant to thermal unfolding. ANOVA was used 

to see the significance of results at various steps and analysis of means and 

standard error was done. The results suggested that streptokinase can be used as 

a potential source to break the fibrin clot, thus can be used for clinical purposes. 

Keywords: Streptokinase, Streptococcus pyogenes, Enzyme production, 

Purification, Clinical Use, Characterization.  

Wheat Bran Utilization for Fibrinolytic Enzyme Production from 

Bacillus Subtilis from Localities of Bahawalpur 
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The main cause of deaths is the blockage of veins from blood clot that causes 

strokes and myocardial infarctions. Thrombolytic agents are used to remove 

these blood clots. This research work shows the production of fibrinolytic 

enzyme. Bacillus subtilis was inoculated on agar media plates and production 

media was used for the growth of Bacillus subtilis. Wheat bran was used as a 

substrate. Some of the strains of Bacillus subtilis were used for the production, 

isolation and characterization of fibrinolytic enzymes. The fibrinolytic enzymes 

were purified by the ion exchange column chromatography. The characterization 

of protein was done by SDS-PAGE. To find out the highest activity of these 

enzymes different parameters like substrate concentration, temperature and pH 

were applied. The enzyme produced by the isolated strain resulted in 297 U/ml 

with 59.51 U/mg specific activity, 4.99 mg/ml protein, 3.54 fold purification and 

80% recovery. These fibrinolytic enzymes showed the highest activity at pH 7.0 

and the best temperature of these enzymes was 37oC. For the production of 

fibrinolytic enzyme, growth of Bacillus subtilis was optimized by using different 

parameters such as temperature, pH, fermentation period and substrate 

concentration. The molecular weight of enzyme is 30 kDa.It was concluded 

thatwith the help of optimized conditions, highest growth of Bacillus subtilis can 

be achieved and low-cost fibrinolytic enzymes can be produced at industrial 

level in future. 

Keywords: Pakistan, Bacillus subtilis, fibrinolytic enzyme 

Male Infertility due to Mutation in Human Y Chromosome in 

Southern Punjab, Pakistan 
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To investigate the prevalence of Y-chromosome microdeletions in AZF region 

and their role in infertility in Pakistani population cross-sectional research was 

conducted to determine the frequency of y chromosomal microdeletions in 

infertile males. The study included male patients with infertility issues from a 

variety of hospitals and infertility clinics throughout three of the most populous 

districts in Pakistan in southern Punjab region. Participants were adults who had 

been diagnosed with spermatogenic insufficiency. DNA was extracted from 

peripheral blood samples and PCR carried out and positive result was scored 

when the amplification product of expected size was obtained. Our study 

indicated that 42% of infertile men had Y chromosome AZF microdeletions. 

Due to the incidence of Y chromosome microdeletions in azoospermic and 

oligozoospermic males, genetic testing and counselling are indicated before 

assisted reproduction. After Klinefelter’s illness, Y chromosomal microdeletions 

caused the greatest male infertility. Infertility caused by azoospermia or 

oligospermia should be identified using these tests. To avoid unnecessary 
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surgery, patients might have their chromosomes and Y chromosomes 

microdeletion analyzed. Understanding AZF microdeletions, particularly their 

prevalence and traits, is crucial to diagnosing and treating oligospermia and 

azoospermia. AZF, s microdeletion is the most prevalent. Before ICSI and IVF, 

infertile men should undergo genetic screening to prevent chromosomal diseases 

like AZF microdeletions from transmitting to their children. Fathers with 

microdeletions are anticipated to pass on the deletion and reproductive issues to 

their kids. Therefore, couples, especially those considering assisted 

reproduction, need genetic counselling and routine Yq microdeletion screening. 

Keywords: Male infertility, Azoospermia, Y Chromosome deletions. Male 

Infertility, Oligozoospermia, Polymerase Chain Reaction, Y chromosome 

microdeletions 

Identification of Molecular Markers Linked to Fruit Quality Traits 

in Mango (Mangifera Indica) 
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Mango is an important tropical and subtropical tree fruit crop (Mangifera 

indica), with a very significant financial impact and belongs to the variety 

Mangifera and genus Anacardiaceae. Due to its numerous health benefits, 

including a lower risk of heart disease, resistance to malignant growth, and 

resistance to viral activities, the fruit is rich in cellular reinforcements and is 

advised to be included in a regular diet. SSRs, which are effective markers, have 

been used to identify different mango cultivars and reveal the variation in 

quality. The objective of this work was to perform comparative genomic and 

transcriptome analysis of mango fruit quality and flavonoid characteristics like 

aroma and flavor.Seven cultivars of mango were taken, and DNA was extracted. 

The quality and quantity were checked through PCR by applying primers. Gel 

electrophoresis was done to check the DNA bands. Genomic data, microsatellite 

identification, motif imperfection, repeat length analysis, and digital expression 

profiling were identified by bioinformatics analysis. In investigations of genetic 

diversity simple sequence Repeat (SSR) or microsatellite markers have shown to 

be incredibly helpful tools. Approximately 100 of these markers, the bulk of 

which are di- or tri-nucleotide, have been discovered in Mangifera indica to 

date. Motif imperfection analysis and gene expression profiling in the mango 

genome and the analysis of microsatellite conservation imprints in mango 

evolution were facilitated by the comparative genomics technique.The 

comparative genomics technique was used to explore the distinctive correlations 

between repeat density, motif imperfection analysis, and gene expression 

profiling of the fruit quality genes in the mango genome. This study summarizes 

the research findings like genome exploration, chromosome-wise repeat density, 

motif imperfection, Circos plot visualization and heat maps. By doing PCR, the 

cultivar Summer Bahishst Chaunsa with primer no. 2 showed bands on gel 
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electrophoresis, so this primer will be helpful in the future for genetic selection. 

According to our findings, the abundance of imperfect microsatellites in the 

genome was closely associated with motif imperfection in repeat length. 

Antibacterial and Catalytic Activity of Green Synthesized Zn@Mn 

Nanocomposite 

Ayesha Kanwal1, Muhammad Saqib Saif1, Murtaza Hasan1,2* 

1Department of Biotechnology, IBBB, IUB; 2College of Chemistry and Chemical 

Engineering, Zhongkai University of Agriculture and Engineering, Guangzhou, 

510225, China 
*Corresponding author’s email: murtaza@iub.edu.pk 

Nanotechnology is an emerging field of research which has been useful in every 

field of life, such as, medical, cosmetic, environmental and industrial 

applications. Currently, there are many methods to prepare nanoparticles but 

here we have used biological method due to its availability, safety, ecofriendly 

and more stability when compared with physical and chemical methods which 

are hazardous to the environment because of their toxic chemicals and increased 

energy consumption. Withania coagulans is a galvanizing biological source, 

with all portions of the plant being employed ethnopharmacologically and 

medicinally due to its good pharmacological qualities. This research work 

elucidated the biosynthesis of Zn@Mn NCs biologically by W. coagulans and 

their characterization. Zn@Mn NCs was carried out by UV-visible 

spectrophotometry, SEM, EDX and XRD. The prepared Zn@Mn NCs were 

amorphous tetragonal structure with an approximate size of 8.9nm and highly 

crystalline in nature. The EDX of biosynthesized Zn@Mn NCs shows 27.0% 

and 10.8% of Zn and Mn. The antibacterial activity of Zn@Mn NCs shows 7mm 

zone of inhibition against the E. coli while it shows 8mm zone of inhibition 

against the P. aeruginosa. The photocatalytic activity was also performed 

against the Methylene Blue dye that showed 53.8% degradation. To conclude, 

our research work revealed that NCs synthesized by green method are stable, 

amorphous crystalline shape and active against the antibacterial and methylene 

blue dye. These findings indicated that in order to lower the environmental 

hazards and degradation while using diverse medicinal, agricultural, and clinical 

applications, nanoparticle production with the aid of biological resources must 

be done on a larger scale. 

Keywords: Nanocomposites, Characterization, Antibacterial activity, 

Photocatalytic activity, Green Method, Withania coagulans 
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Casting Zinc Oxide nanoparticles using Fagonia blend microbial 

arrest 

Riaz Hussain1, Ayesha Zafar1,2, Murtaza Hasan3,4, Tuba Tariq3, M. Saqib Saif3, M. 

Waqas3, Fatima Tariq3, Muniba Anum3, Syed Ishtia Anjum1, Xugang Shu4 

1Department of Zoology, Kohat University of Science and Technology, Kohat ; 
2Department of Biomedical Engineering, College of Future Technology, Peking 

University, Beijing 100871, China; 3Department of Biotechnology, IBBB, IUB; 
4School of Chemistry and Chemical Engineering, Zhongkai University of 

Agriculture and Engineering, Guangzhou 510225, China 
* murtaza@iub.edu.pk; murtaza@zhku.edu.cn 

Physical and chemical methods for production of nanoparticles (NPs) are not 

only harmful for environment but also toxic for living organism. The present 

study attempts to synthesize ZnO NPs using the natural plant extract of Fagonia 

cretica. The phytochemical screening of F. cretica water extract was performed 

to check the presence of biologically active compounds like alkaloids, tannins, 

carbohydrates, proteins, phenols, saponins, flavonoids, and steroids. Well-

prepared ZnO NPs given sharp absorption peak at 362 were confirmed by UV–

visible. XRD analysis showed the ZnO NPs having wurtzite hexagonal structure 

with crystalline form. TEM analysis endorses flower-shaped ZnO nanoparticles 

~ 100–1000 nm. FTIR spectrum suggested the involvement of phenolic groups 

and amino acids and amide linkages in protein performs as the stabilizing agent 

in the synthesis of ZnO NPs. The ZnO NPs showed strong antibacterial behavior 

against two bacterial strains Gram-positive bacteria Staphylococcus aureus and 

Gram-negative bacteria Escherichia coli. In addition, ZnONPs exhibited strong 

antioxidant activity of 79%:85.6%:89.9% at 5 μg/mL:10 μg/mL:5 μg/ mL 

concentration of ZnO NPs respectively. This work indicates that Fagonia is 

considered to be appropriate and promising candidate for extending the 

innovative applications in the field of medicine and industry and also helpful 

and useful to the scientific communities. 

Keywords: Green synthesis, Zinc NPs, Bioreducing agent, Antimicrobial 

activity, Plante Extract. 

Blueprinting in Coherence to Diagnostic Momentum: On Account of 

Cancer Detection in Bahawalpur Community 
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Muhammad Nasir, Tuba Tariq1, Ayesha Zafar1, Shahbano Israr, Fatima Tariq1 and 

Ain Ul Haq1 
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In the current era, cancer is a critical health problem. Purpose of the study was 
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symptomatic analysis of cancer patients and medical evaluation of 

haematological and biochemical parameters of patients from different 

geographical areas of district Bahawalpur. A ccross-sectional study was done to 

find out the diagnostic timeliness in cancer patients. Out of 150 cancer patients, 

53% patients were males and 47% females with age from 15 years to 75 years. It 

has been shown that 76% of patients represent major symptoms of cancer while 

24% of patients were showing minor symptoms. Furthermore, cancer patients 

were classified on the basis of metabolically, haematological and biochemical 

profiling. There were 83% of patients with anemia and 17% patients have 

normal hemoglobin count in males and 85 % of total female patients have low 

haemoglobin level while rest of 15% have normal haemoglobin count. Illiteracy 

is positively influencing the factors responsible for causing cancer with 53%, 

whereas 23% less than primary level education and only 1% of patients had 

completed their graduation. There were 31% of the patients lies in upper lower 

class of society, 28% lower class, Lower middle class 19%, middle class 14%, 

upper middle class 7% and only 1 % patients belong to high social status. This 

study will help to diagnosis the early cancer detection via biochemical and 

metabolic profiling.  

Keywords: Cancer, hemoglobin, biochemical profiling, symptomatic analysis. 

Mortality rate 

Development of DNA vaccine construct by using Mpt63/Rv1926c 

and its immunization studies on mice model 

Saher Riaz, Mirza Imran Shahzad 

Department of Biochemistry, IBBB, IUB 

TB is still a serious public health concern across the world. M. tb is thought to 

infect one-third of the world’s population. There are some obstacles in the 

protective response of BCG vaccine. The effectiveness of BCG against TB 

varies by population. Novel DNA vaccine is needed to maintain ongoing TB 

situations. DNA vaccine has proven to be one of the most promising techniques 

for the protection against TB. DNA vaccine is effective against TB as it initiates 

cellular immune response. Current study is designed to develop M. tb specific 

Rv1926c DNA vaccine expressing Mpt63 immunogenic protein. In this 

research, the protective effectiveness of a DNA vaccination expressing Mpt63 

was investigated in a mouse model. Gene Rv1926c after amplification was 

restricted digested to be directly cloned into mammalian expression vector. 

Sanger sequencing was used to validate the existence of insert in the isolated 

plasmid. Endotoxin free DNA prep was made and plasmid was administered to 

mice intramuscularly and intradermally. Mpt63 based DNA vaccine was tested 

alone and in combination with BCG. Vaccine immune response was evaluated 

through different techniques and antibody titer was checked through multiplex 

microbead assay.  
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Development of DNA vaccine construct by using Mycobacterium 

gene OmpA and its immunization studies on mice model 

Ansah Bashir, Mirza Imran Shahzad 

Department of Biochemistry, IBBB, IUB 

TB is infectious air borne disease caused due to a pathogenic bacteria 

Mycobacterium Tuberculosis (M.tb). Transferred mainly through coughing, 

close personal contact etc. 24th march is celebrated as world TB Day because on 

same day in 1882 Robert Koch described the cause of disease M.tb. It is 

included in list of top 10 disease that causes major percentage of deaths every 

year. It causes more than million deaths every year alt global level. Different 

tests are used to diagnose disease at different stages and in different age groups 

like at initial stages of disease chest radiography is used, skin testing etc. many 

groups of anti-TB drugs are used to treat disease. It is more common in people 

having compromised immune system like patients having HIV. Coinfection of 

HIV with disease makes it more difficult to treat disease. Control and prevention 

of disease is mainly hindered by drug resistance in causative agent and latent 

form. Since more than a century BCG is only drug which is licensed to use 

against disease. It is only effective in children not in adults. Different new 

strategies are used to produce vaccine against TB which are more effective. 

DNA vaccines are more focused in research areas to produce vaccine now a 

days. Recombinant DNA technology is mainly used in production of DNA 

vaccines. DNA vaccines leaves long lasting affects in body, are safer, stable and 

can easily be prepared in research institutes. This study is designed to prepare 

DNA vaccine using a specific gene of M.tb i.e., Rv0577. Gene Rv0577 was 

amplified using standard PCR method with manually designed primers. Gene 

and vector pVAX1 were digested using specific enzymes (HindIII and XbaI) 

and was cloned to vector directly. For transformation chemically prepared 

competent cells from DH5α strain of E.coli. clone was extracted and confirmed 

by standard confirmation methods i.e., digestion, PCR, and sequencing of clone. 

clone was further used with different combinations in mice trial. Serum was 

separated from mice blood extracted during mice trial and used in different 

assays. Different immune responses and antibody production was studied. 

Utilization of Sugar cane Baggas for Urokinase Production from 

Oidiodendron flavum 

Akasha Akram, Gull-e-Faran 

Department of Biochemistry, IBBB, IUB 

Thrombosis is a condition in which degradation of fibrinogen occurred by 

thrombin leads to formation of fibrin clots in blood. Embolism due to blood 

clots leads to death by causing a vascular blockage in circulatory system. Cardio 

vascular disorders such as, acute myocardial infarction, high blood pressure, 

stroke, ischemic heart disease etc., are primary causes of death. To liquefy the 
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blood lump, thrombolytic drugs are administered. Production and purification of 

urokinase, a fibrinolytic enzyme and thrombolytic agent, from Oidiodendron 

flavum was carried out in this research work. Indigenous compost and soil 

samples were collected from the lawn of Biochemistry department, Islamia 

University of Bahawalpur. Once the sample had been processed, Oidiodendron 

flavum was isolated using fibrin salt basal media and inoculated on PDA 

(peptone dextrose-agar media) plates. Sugarcane bagasse was used as substrates 

for isolated fungal strain. The isolated strain (IBBB A1) of Oidiodendron flavum 

was used for the production, isolation and purification of urokinase. After 

fibrinolytic enzyme production, various purification techniques such as 

Ammonium sulphate precipitation, Dialysis, Ion exchange chromatography, Gel 

filtration chromatography was applied to get purified enzyme. The enzyme 

produced by the isolated strain resulted in 306 U/ml with 74.27 U/mg specific 

activity, 4.12 mg/ml protein, 3.81 fold purification and 83.13% recovery. 

Urokinase produced from isolated fungal strain exhibited activity within pH 

range of 7.0 to 8.0 while it gave its best performance at pH 8.0. At a temperature 

of 37°C, urokinase gave its highest activity. Molecular weight of Urokinase 

33KD was determined by Sodium dodecyl sulphate-polyacrylamide gel 

electrophoresis. For this purpose growth of Oidiodendron flavum was optimized 

at various physical and nutritional parameters such as pH, temperature, substrate 

concentration and fermentation time period for obtaining maximum growth of 

Oidiodendron flavum and good quality urokinase with cheap cost at industrial 

level. Clinically, Urokinase is given to patients suffering from thrombolytic 

disorders. Among the plasminogen activators, Urokinase provides a superior 

alternative for the simple reasons of its being more potent as compared to tissue-

plasminogen activator and non-antigenic by virtue of its human origin unlike 

streptokinase. Based on these observations, Urokinase is a strong plasminogen 

activator. 

Keywords: Pakistan, Cardiovascular agent, plasminogen activators, Urokinase, 

fibrinolysis, sugarcane bagasse, Oidiodendron flavum. 

Potential fungal species in Tinea capitis and their responses to 

commonly available antifungals 

Naima Majeed, Fatima Ismail 

Department of Biochemistry, IBBB, IUB 

Tinea capitis(TC) or dermatophytosis is a superficial fungal infection of hair of 

the head/scalp referred as scalp ringworm that can be difficult to cure at times. 

Emerging fungal pathogens are becoming resistant to antifungal drugs, 

potentiating the possibility of new fungal infections. Fungal biofilms are a 

growing clinical concern associated with antifungal resistance and high 

mortality rates in Tinea capitis patients.The objective was to investigate the 

physiological responses of Trichophyton mentagrophyte isolates which lead 

them to be resistant against antifungals. Moreover, study also focused to 

determine fungal virulent attributes of biofilm, protease and phospholipase 
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enzymes under the physiological stress responses. Study has been focused on 

two T. mentagrophyte isolates previously reported as potential SQLE gene 

mutants that shown resistance against commonly available antifungals. Study 

investigated the antifungal drug susceptibility testing of potential T. 

mentagrophyte isolates from Tinea capitis against Terbinafine, Ketoconazole 

and Fluconazole. Potential fungal isolates of Tinea capitis were further studied 

for in vitro biofilm formation and effect of antifungal agents on biofilm as well 

as fungal enzymes protease and phospholipase was focused. In vitro qualitative 

and quantitative approaches were used to evaluate biofilm formation including 

the test tube method, tissue culture plate method in addition to staining with 

crystal violet and safranin. Further, the influences of varying pH, osmotic and 

oxidative stresses on fungal growth and biofilm formation were also studied. 

The antifungal drug susceptibility revealed that both isolates were sensitive to 

Terbinafine and Ketoconazole, however resistant against Fluconazole. MIC50 

values of fungal planktonic cells obtained were as (0.08µg/ml) for Terbinafine, 

(2µg/ml) for Ketoconazole and (16µg/ml) for Fluconazole. T. mentagrophyte 

isolates growth was promoted at a concentration of 5mM H202 and at 2M NaCl 

concentration. However, fungal growth was suppressed at higher physiological 

stress concentrations of H202 and NaCl. The isolates showed maximum growth 

at pH 5. Study evaluated that Tm25 and Tm26 were able to form biofilm. 

Maximum biofilm formation was at neutral pH. Oxidative and osmotic stress at 

the concentration of 5mM H202 and on 2M NaCl showed maximum biofilm 

formation for both isolates. MIC50 values of biofilm cells obtained were 

(0.16µg/ml) for Terbinafine, (4µg/ml) for Ketoconazole and (32µg/ml) for 

Fluconazole. Tm25 and Tm26 were able to produce protease and phospholipase 

enzyme. The isolates showed maximum protease activity at slightly acidic pH 5, 

while the enzyme production was inhibited at highly acidic pH. Terbinafine had 

the significant inhibitory effect on the production of protease, phospholipase and 

biofilm followed by Ketoconazole due to loss of fungal growth in both 

isolates.Finally, it is concluded that SQLE gene mutant Tm 25 and Tm 26 

showed resistance against Fluconazole due to moderate adaptation to osmotic 

and oxidative stresses, which also suppress fungal virulent enzymes (protease 

and phospholipase) production. Tm25 and Tm26 isolates were able to form 

moderate to strong biofilm. Study suggested that biofilm formation was 

promoted due to osmotic oxidative stresses of H2O2, NaCl and at pH 6.3, while 

antifungal agents caused a reduction in biofilm growth.  

Green Synthesis and Characterization of Nanoparticles Made from 

Extracts Citrullus colocynthis and Study of their in-vivo antidiabetic 

and anti pyretic effects 

Isha Siddiq, Mirza Imran Shahzad 

Department of Biochemistry, IBBB, IUB 

Medicinal plants have been utilized for centuries to treat human diseases. 

Traditional uses of medicinally important plants are gaining a lot of attention of 



Global Science Technology and Management Conference GSTMC-23 
 

57 

 

new researchers to develop new drugs and formulations. Crude extracts and 

nanoparticles of various plants parts are currently under investigations all over 

the world. The current research was designed to analyze the In Vivo 

therapeutical potential of different extracts of Citrullus colocynthis fruit and the 

synthesis of their ZnO nanoparticles. C. colocynthis is a wild desert plant, 

commonly known as Bitter Apple and Korh Tumba. Native people used its fruit 

due to its various therapeutical properties. In this study, C. colocynthis extracts 

were prepared in different solvents such as MtOH, DCM, EtAc and n-Hex. 

These extracts were investigated InVivo on Albino rats. The animals were kept 

according to the OECD guidelines. Acute toxicity tests reveals no mortality up 

to the dose 5g/kg BW. LD50 of the fruit was >5g/kg BW. Different extracts 

exhibit significant anti-pyretic potential in animal models against yeast induced 

pyrexia. The overall trend observed was EtAc>MtOH>DCM>n-Hex. The 

general trend observed in anti-diabetic activity was MtOH>EtAc>DCM>n-Hex. 

All extracts have shown the significant hypoglycaemic effects at the dose of 

500mg/kg BW. MtOH was found most effective in 7 day trial. In the anti-

inflammatory activity, different extracts exhibit different inhibition potentials at 

different time intervals, max inhibition effect was shown by MtOH extract and 

the trend observed was: MtOH>EtAc>DCM>n-Hex. The n-Hex extract have 

shown the least potential in reducing inflammation. C. colocynthis anti-

nociceptive potential was investigated by analgesic methods. The general trend 

observed in this method is EtAc> MtOH>DCM>n-Hex. This activity reveals the 

potential of reducing pain symptoms without losing consciousness. Green 

synthesis of powdered ZnO nanoparticles with different extracts of C. 

colocynthis was done. The particles were confirmed and characterized by UV-

Visible spectroscopy and FT-IR spectroscopy. It was concluded that C. 

colocynthis fruit have excellent anti-pyretic, anti-inflammatory, analgesic and 

anti-diabetic potentials. The study supports the ethnopharmacological 

importance of C. colocynthis fruit. 

Green Synthesis and Characterization of Nanoparticles Madeg from 

Extracts of Cordia Myxa and Study of their in vivo antidiabetic and 

anti-pyretic effect 

Tatheer Fatima, Mirza Imran Shahzad 

Department of Biochemistry, IBBB, IUB 

Medicinal plants are globally valuable sources of herbal products. A number of 

studies have been conducted worldwide to confirm their effectiveness. The 

current study was designed to investigate In Vivo pharmacological investigation 

of Cordia myxa fruit extracts and synthesis of their ZnO nanoparticles. C. myxa 

is famously known as Lasura. It isfound in tropical areas of Pakistan and 

belongs to the family Boraginaceae. After collecting and identifying the plant, 

fruits of C. myxa were dried under shade for 3-4 weeks and grounded into fine 

powder. Crude extracts were made in different solvents, including MtOH, EA, 

DCM, and n- Hex then stored in Eppendorf tubes for further use. Female albino 
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rats weighing 150-250g were used for In Vivo trials. Animals were provided 

standard lab conditions according to the OECD guidelines. The acute toxicity of 

C. myxa fruit extracts were observed up to 5g/kg and there was no mortality. So, 

C. myxa fruit is safe to use. The antipyretic potential of C. myxa fruit extracts 

were investigated using yeast induced pyrexia method. EA extract of C. myxa 

exhibited max. antipyretic potential. It showed highly significant results after 1h 

that maintained up to 3h. EA at a dose level of 500mg/kg possessed antipyretic 

potential near to the +ve control, paracetamol. General trend against pyrexia was 

EA> DCM > MtOH >n-Hex. In antidiabetic activity all fruit extracts except n-

Hex showed significant results. DCM extract had max. and n-Hex extract had 

min. potential against diabetes mellitus.Overall trend for antidiabetic activity 

was DCM > EA > MtOH >n-Hex. C. myxa fruit extracts were also investigated 

for their anti-inflammatory potential. DCM extract of C. myxa exhibited 

excellent results against inflammation. Both 400 and 500mg/kg doses were 

observed as significant doses, but 500 mg/kg dose was more potent. The overall 

trend for anti-inflammatory activity was DCM > MtOH >n-Hex > EA. 

Analgesic activity was done by two protocols: hot plate and tail immersion. The 

general trend in analgesic activity was DCM > EA > MtOH >n-Hex. Powdered 

crystal ZnO mediated NPs of C. myxa fruit extracts were also prepared and then 

characterized by UV-Visible spectroscopy and FT-IR spectroscopy. Based on 

results it is concluded that C. myxa fruit has significant therapeutic properties. 

This may be a great achievement to obtain a cheap and alternate source of 

medicine.  

Study of Acute Gamma Irradiation Sensitivity Responses in 

Cyamposis tetragonoloba (gawar) by studying antioxidant enzyme 

activities 

Asma Yaqoob1*, Tayyaba Iqbal1, Muhammad Azhar Zia, Ayesha Sumreen2, 

Muhammad Zubair3 

1Department of Biochemistry, IBBB, IUB; 2Pakistan Council of Research in Water 

Resources PCRWR Bahawalpur; 3Department of Botany, IUB; 4Agriculture 

Research Station Bahawalpur, Bahawalpur, Pakistan 
*Corresponding Author’s Email: asma.yaqoob@iub.edu.pk 

Our climate is polluted with different kinds of abiotic factors. Plants are 

immotile inhabitants of this earth and continuously face different kinds of 

abiotic stress. One of them is gamma radiation, which seriously affects plants 

due to their mutagenic property. Such changes are thought to be good for plant 

health and help to improve varieties because a change in the whole physiology 

of plants were seen in many cases. Upon interaction with biological matter, 

gamma rays cause the excitation of macromolecules due to their high energy 

photon, but alongside gamma rays could cause oxidative stress that produces 

ROS. The present study was designed to check the toxicity effect of acute 

gamma radiation on plant physiology and morphology to investigate the 

effective gamma radiation doses that can be used for the improvement of 
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varieties. Seeds of Cyamposis tetragonoloba were exposed to gamma rays at 

doses (10 kR,20 kR, 30 kR,40 kR, 50 kR) by Cs137 source except for the 

control. Antioxidant enzyme (GOPX, CAT) activities were observed to check 

oxidative stress in different tissues of Cyamposis tetragonoloba (leaves, roots, 

and stems). Results obtained showed that high doses of 40,50 kR adversely 

affect the growth and other morphological parameters of the plant. An ANOVA 

shows significant differences in morphological parameters (P<0.05). Similar 

changes were also observed in biochemical parameters at 40,50 kR. Maximum 

GOPX activity was recorded in leaves, roots, and stems at 10 kR ,20 kR, and 40 

kR respectively. CAT activity was observed maximum at 50 kR in the roots, 

stems but in leaves of the control plant. It was concluded that acute gamma 

irradiation in high doses had harmful effects on the overall growth of C. 

tetragonoloba, whereas low doses promote growth. So optimum low acute doses 

(10-30 kR) can be used to improve plant growth varieties without disturbing the 

homeostasis of plants.  

Keywords: Cyamposis tetragonoloba, Gamma rays, Antioxidant enzyme, 

GOPX, CAT 

Optimization of Glutathione S-Transferase as a Metabolic and 

Detoxification enzyme 

Asma Yaqoob1*, Nerum Tasneem1, Hafiz Shahbaz Mahmood2, M. Asif Sajjad2 

1Department of Biochemistry, IBBB, IUB; 2The Faculty of Agriculture and 
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Glutathione S-transferase belongs to the family of multifunctional proteins and 

is mainly involved in the biotransformation by protecting the cell from any other 

harmful endogenous and exogenous compounds. It serves its role by catalyzing 

the conjugation reaction between the reduced glutathione with exogenous 

electrophilic substances. As a result, water soluble conjugate is produced that 

are easily metabolized and excreted. The present study was aimed to optimize 

glutathione S-transferase as metabolic and detoxification enzyme according to 

our laboratory conditions. 40mM sodium phosphate buffer (pH 7.4) was used 

for extraction of crude protein of Apis florea that was used for optimization. A 

new modified visible method for optimization of GST was developed and 

different parameters including λmax, concentrations of GSH and CDNB 

substrates, and incubation period were studied and it was found that 550nm 

λmax, 0.45mM GSH, 0.1mM CDNB and 0.1mM NBT concentrations and 

incubation for 20minutes at 37°C were optimum for visible method. UV method 

was also optimized and 340 nm λmax, 0.15mM GSH and 0.15mM CDNB 

concentration were found optimum as well as Km and Vmax values for GSH 

and CDNB 0.000917M, 0.000092M and 0.002194M/min, 0.000205M/min were 

obtained for UV method respectively. Specific activity 0.08µmoles/min/mg and 

0.17µmoles/mg were calculated from ultraviolet and visible spectrophotometric 

enzyme assay respectively by using the crude extract. When both assaya were 
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compared it was found that visible method (λmax550) is more reliable and 

reproducible as compared to UV method (λmax340). Up to my knowledge 

(literature survey) this method was first time used for quantification of 

glutathione S-transferase and has optimized successfully in biochemistry 

laboratory.  

Keywords: Glutathione S-transferase (GST), detoxification enzymes, GSH, 

GSSG, CDNB 

Optimization of Glutathione Reductase in Cholistan Desert Plants as 

an Antioxidant Enzyme in Ambient Conditions 

Asma Yaqoob1*, Rimsha Ghazal1 , Raza Ashraf1, Ayesha Sumreen2, Muhammad 

Azhar Zia3 
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Abiotic conditions have a significant negative impact on the growth, 

maintenance, and ultimately yield of the plant, which causes significant financial 

losses and a food crisis. The excessive hazardous reactive oxygen species (ROS) 

cause oxidative stress. As a result, plants suffer cellular harm and molecular 

deterioration, which ultimately results in plant death. Plants fight oxidative 

stress through enzymatic and non-enzymatic mechanisms. A major enzyme of 

the enzymatic antioxidant system, glutathione reductase (GR) is essential for 

maintaining the sulfhydryl (-SH) group. It maintains the GSH depletion through 

the glutathione ascorbate pathway. Optimization of colorimetric assay for 

Glutathione reductase was assessed by varying different parameters: λmax, 

effect of different concentrations of substrate, effect of incubation time, volume 

of crude extract concentration. The methodology was based on the rise in 

absorbance at 412 nm that occurs when GSH reduces 5,5'-dithiobis (2-

nitrobenzoic acid) (DTNB). The specificity of DTNB in particular makes it 

possible to test for glutathione reductase even when there are other NADPH-

dependent enzymes are present in crude protein extract. In contrast to NADPH, 

GSSG serves to protect the enzyme against inhibition. For enzyme specificity 

kinetic study was performed in which the Km value for substrate (GSSG) was 

0.145 M and Vmax was 8.93 M/sec. Higher Vmax and lower Km for GSSG 

(substrate) were observed and literature provide a reason that it is due to 

decrease in intracellular GSH that act as noncompetitive inhibitor of glutathione 

reductase on the other hand result also showed an ordered sequential mechanism 

that shows that despite of low GSH, glutathione reductase forms strong complex 

with GSSG. 

Keywords: spectrophotometers, Glutathione reductase, Glutathione, cholistan 

desert, ROS 
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Green synthesis and characterization of nanoparticles made from 

extracts of Caralluma edulis and study of their in Vivo antidiabetic 

and anti-inflammation effect 

Bushra Gillani, Mirza Imran Shahzad 

Department of Biochemistry, IBBB, IUB 

Traditional uses of medicinal plants in healthcare practices provide insights into 

new research areas, and thus their significance is now widely acknowledged. 

Plants have been the foundation for refined traditional medicine systems such as 

Ayurvedic, Unani, Chinese medicine, and many others. The current study was 

designed to investigate In Vivo pharmacological evaluation of different extracts 

of Caralluma edulis (whole plant) and the synthesis of their ZnO nanoparticle. 

C. edulis is an edible plant consumed as a vegetable by local people of the 

Cholistan Desert, and its local name is Pimpa and Seetu. Different extracts of C. 

edulis were prepared using different solvents such as MtOH, DCM, EA, and n-

Hex. All extracts were employed in different In Vivo trials on the Rodent model 

for study. Female albino rats were used for this evaluation process and provided 

with standard lab conditions according to the OECD guidelines. No mortality 

was observed up to the dose level of 5g/kg. The anti-inflammatory potential was 

investigated using different extracts of C. edulis, and DCM extracts showed 

max. Anti-inflammatory potential, which is dose-dependent. The general trend 

of C. edulis extracts against inflammation is DCM> MtOH> EA >n-Hex. The 

antipyretic potential of C. edulis extracts was investigated using the Yeast-

induced pyrexia Model. All extracts showed significant antipyretic potential, 

which is dose-dependent. Among them, EA extract had max., and n-Hex had a 

min. antipyretic potential. The overall trend is EA> DCM> MtOH>n-Hex. In 

antidiabetic activity, all extracts except MtOH showed significant results. EA 

extract had max. antidiabetic potential while MtOH extract showed no 

significant changes in the blood glucose level of rats on the first five days after 

dosing, but on the 7th day, slight changes in the blood glucose level of rats were 

observed. The overall trend for antidiabetic activity is EA> DCM>n-

Hex>MtOH. The analgesic potential of different extracts of C. edulis was 

evaluated using the Hot plate method and Tail immersion method. The overall 

trend of different extracts of C.edulis in analgesic activity is 

DCM>MtOH>EA>n-Hex. Powdered crystal ZnO NPs of C. edulis extracts were 

also prepared, and their characterization was done using UV-Visible 

spectroscopy and FT-IR spectroscopy. According to the results of the current 

study, It is concluded that C. edulis possess strong anti-inflammatory, 

antipyretic, antidiabetic, and analgesic potential, which proves that it is not only 

a vegetable with many health benefits but could also be an alternate source of 

medicine and may also lead to some exceptional drug discovery with no harmful 

effects.  
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Morphological, Biochemical and Molecular Identification of 

Acremonium sclerotigenum 

Ayesha Gulzar, Fatima Ismail 

Department of Biochemistry, IBBB, IUB 

Acremonium sclerotigenum (A. sclerotigenum) is a rare opportunistic pathogen 

that has not been reported previously from Southern Punjab Pakistan. Goal of 

this study was to determine the morphological and biochemical characterization 

of A. sclerotigenum. Fungi were isolated during the clinical isolation of 

dermatophitic fungal species. A. sclerotigenum was analyzed for molecular 

identification, phenotypic diversity by microscopic examination, humidity, 

oxidative, osmotic stress adaptability by culture characteristics and for protease 

qualitative and quantitative assay. This study also determined the production and 

activity level of lipase in A. sclerotigenum. Antifungal drug susceptibility of A. 

sclerotigenum against terbinafine was determined. A. sclerotigenum was 

genetically identified by sequencing of ITS region. The morphological 

examination revealed hyaline, septate hyphe giving rise to conidiophores with 

numerous micro conidias. A. sclerotigenum produced off white, smooth cottony 

colonies on sabouraud dextrose agar media and white, smooth creamy colonies 

on oat meal agar media. A. sclerotigenum showed optimum growth at high 

humidity. Study revealed that A. sclerotigenum does not have oxidative and 

osmotic stress tolerance as supported by phenotypic results. Biochemical 

characterization was made on the basis of enzyme production and their activity. 

Study revealed that A. sclerotigenum does not have significant protease activity. 

Moderate level of lipase is secreted by A. sclerotigenum. It has very low MICs 

for terbinafine. A. sclerotigenum found sensitive against terbinafine as supported 

by phenotypic results. Study suggested that A. sclerotigenum has adaptability to 

physiological factors such as humidity and temperature, also the lipase secretion 

contribute to virulence of the fungi. 

Keywords: Acremonium sclerotigenum, Microscopic examination, Relative 

humidity, Oxidative stress, Biochemical characterization, Pathogenic fungi. 

Production of Alkaline Protease from Bacillus subtilis by using Rape 

seed meal 

Maryam Khalid, Gull-e-Faran 

Department of Biochemistry, IBBB, IUB 

Fibrinolytic enzymes are responsible for cleavage of fibrin mesh in thrombus 

clots, which are the primary causative agents in cardiovascular diseases. 

Obstruction of blood vessels with clots causes acute myocardial infarction and 

ischemic stroke which are the leading causes of death. Thrombolytic agents are 

administered to liquefy the blood lump. Production of alkaline protease, a 

thrombolytic agent and fibrinolytic enzyme from Bacillus subtilis was carried 

out in this research work. Bacterial samples were inoculated on Nutrient agar 
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media plates and fermentation media was used for extraction of Bacillus subtilis. 

Rape seed meal was used as a substrate for the bacterial strain. Bacterial strain 

was used for the production, propagation and purification of alkaline protease. 

The enzyme alkaline protease was purified by ion exchange column 

chromatography. The protein was characterized using SDS-PAGE. The enzyme 

produced by the bacterial strain resulted in enzyme activity of 301 U/ml with 

57.88 U/mg specific activity, 5.2 mg/ml protein, 3.18-fold purification and 

82.01% recovery while the molecular weight of the enzyme was approximately 

27kDa. Alkaline protease produced from the bacterial strain give its best 

performance at pH 7.0. Thermal stability between 30ºC to 50ºC was shown by 

the alkaline protease. For this purpose, growth of Bacillus subtilis was optimized 

at various parameters (pH, temperature, substrate concentration and 

fermentation time). By using these optimized conditions maximum growth of 

Bacillus subtilis would be obtained and good quality alkaline protease with 

cheap cost can be produced. It was concluded that it may be potentially useful 

for industrial purposes. 

Keywords: Bacillus subtilis, alkaline protease, Proteolytic enzyme, 

Thrombolytic agent, Rape seed meal. 

Utilization of Cotton Seed Cake as Substrate for Fibrinolytic 

Enzyme Production from Bacillus subtilis 

Sania Maryam, Gull-e-Faran 

Department of Biochemistry, IBBB, IUB 

Failed hemostasis leads to the formation of undesirable blood clots in the blood 

vessels leading to the condition called thrombosis, which is a primary cause of 

deaths among cardiovascular diseases world-wide. Conventional thrombolytic 

agents such as streptokinase, tissue plasminogen activator, urokinase, has 

several limitations such as higher cost of production as well as their side effects 

also forced to find alternative and safer fibrinolytic enzymes. Thrombolytic 

agents are administered to liquefy the blood lump. Fibrinolytic enzymes with a 

direct mechanism of action and safer properties are currently requested for 

thrombolytic therapy. The current research work aimed at optimization, 

production, purification and evaluation of fibrinolytic enzyme isolated from 

Bacillus subtilis. Indigenous soil samples were collected. After processing, 

samples were inoculated on Nutrient Agar Media Plates and Fermentation 

Media was used for extraction of Bacillus subtilis. Cotton seed cake was used as 

substrate for the isolated strain. Isolated strain of Bacillus subtilis was used for 

the production and purification of Fibrinolytic Enzyme. The enzyme 

(Fibrinolytic) was purified by ion exchange column chromatography, rather the 

protein was characterized by using SDS-PAGE. To seek the optimum activity, 

different thermodynamic parameters like pH, temperature and molecular weight 

were applied on the purified enzyme. The purified enzyme from (isolated strain) 

showed strong and optimal production of fibrinolytic activity with 82.99 U/mg 

specific activity, 298 U/ml enzyme activity, 3.6 mg/ml protein, 6.17-fold 
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purification and 80.74% recovery while the molecular weight of the enzyme was 

approximately 29kDa. Fibrinolytic enzyme produced from the isolated strain 

exhibited activity within the pH range of 7 to 8 while it gave its best 

performance at pH 7. Thermal stability between 40°C to 60°C was shown by the 

fibrinolytic enzyme. Bacillus subtilis growth was improved for this purpose 

utilizing various optimized factors (pH, temperature, substrate concentration and 

fermentation duration). Bacillus subtilis would develop to its greatest potential 

under these optimum conditions, permitting for the industrial production of 

high-quality fibrinolytic enzyme at a minimal cost for the treatment of 

cardiovascular diseases. In recent work we have made an attempt to present the 

importance of Bacillus spp. as a source of fibrinolytic enzyme. 

Keywords: Bacillus subtilis, Fibrinolytic enzyme, Thrombolytic agent, 

Cardiovascular disorder 

Cloning, overexpression and characterization of a novel Acyl CoA 

dehydrogenase from Archae on Pyrobaculum Calidifontis 

Mehwish Akram, Asma Yaqoob , Raza Ashraf 

Department of Biochemistry, IBBB, IUB 

Acyl CoA dehydrogenase is the enzyme carrying out the first and rate limiting 

step in fatty acid metabolism to produce enoyl CoA from acyl-CoA by α,β-

dehydrogenation of acyl-CoA esters and introducing trans double-bond between 

C2 (α) and C3 (β) of the acyl-CoA thioester. The presence of acyl CoA 

dehydrogenase in archaea is a clue for the presence of active fatty acid 

metabolic pathway in archaea, which otherwise are thought to be absent in 

archaea. In this study we cloned and characterized Acyl CoA dehydrogenase to 

identify its role in archaea. Pcal_1308 was 1224 nucleotides in length and 

encodes a protein of 407 amino acids with a calculated molecular mass of 45 

kDa. Pcal_1308 was cloned in pTZ57/RT and pET-21a (+) expression vector.E. 

coli BL21 CodonPlus was used to express the gene. The protein was partially 

purified by heat treatment and anion exchange chromatography. For enzymatic 

activity of recombinant protein, decrease on in A600 was followed in a reaction 

mixture containing PMS DCIP, FAD, acyl-CoA and 2 μg of purified protein. 

The effect of temperature on the activity of Pcal_1308 was observed at different 

temperatures (30ºC–80ºC) by keeping the pH constant. Optimum pH was found 

by assaying at different pH. The cloning and heterologous expression of 

Pcal_1308 in BL21CodonPlus and futher analysis of recombinant protein on 

SDS-PAGE showed a recombinant Pcal_1308 protein of about 45 kDa. By heat 

treatment of total cell lysate having recombinant protein, Pcal_1308 was found 

to be thermostable. Acyl CoA dehydrogenase from P. calidifontis was found to 

be active at high temperature showing maximum activity at optimum 

temperature 50 ºC. The substrate specificity profile of Pcal_1308 showed that its 

activity increases with carbon chains up to six then the activity decreases with 

the longer chained substrates and belongs to medium chain acyl CoA 

dehydrogenases. The structure of protein was determined by homology 
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modelling by submitting sequence on SwissProt, Expasy using acyl CoA 

dehydrogenase from homo-sapien (2VIG) as template. The superimposition of 

the predicted structure of Pcal_1308 with 2VIG (homo-sapien) shows the 

protein have almost same structure as the characterized protein.Conclusion: The 

results suggested that Pyrobaculum calidifontis possesses a gene Pcal_1308 that 

produces an active acyl CoA dehydrogenase, which gives a clue for presence of 

active fatty acid metabolism in this Archaeon. 

Comparative Production of Fibrinolytic Enzyme from Bacillus 

subtilis and Oidiodendron flavum 

Aqsa Mustafa 

Department of Biochemistry, IBBB, IUB 

An increase in thrombosis, a fatal side effect of medical conditions that causes 

myocardial infarction and some other significant cardiovascular disorders, 

which is frequently caused by the fibrin clots accumulation in the blood vessels. 

Production of fibrinolytic enzyme was carried out in this research work. 

Indigenous compost samples were collected. After processing, fungal samples 

were inoculated on PDA (Peptone Dextrose-Agar media) plates and Fibrin salt 

basal media was used for isolation of Oidiodendron flavum and bacterial 

samples were inoculated on Nutrient Agar plates and Fermentation media was 

used for propagation of Bacillus subtilis. Wheat bran and Rape seed cake were 

used as substrates for fungal and bacterial strains. The fungal strain (BBT-OF1) 

and bacterial strain (BBT-BS1) were used for the production, isolation, 

propagation, purification and optimization of fibrinolytic enzyme. The enzyme 

produced by the fungal strain resulted in 305 U/ml with 87.14 U/mg specific 

activity, 3.9 mg/ml protein, 4.4-fold purification and 67% recovery. On the other 

hand, the enzyme produced by bacterial strain resulted in 310 U/ml with 63.26 

U/mg specific activity, 4.9 mg/ml protein, 4.81-fold purification and 82.22% 

recovery. Fibrinolytic enzyme produced from the isolated strains exhibited its 

activity within the range of pH (7.0-8.0). It showed its best performance at pH 

8.0 for Oidiodendron flavum and at pH 7.0 for Bacillus subtilis. Thermal 

stability between 30-50℃ was shown by the produced fibrinolytic enzyme. In 

current research, enzyme production from Oidiodendron flavum increased up to 

highest level at 45°C and from Bacillus subtilis increased up to highest level at 

37℃. The result was revealed that SDS-PAGE showed molecular weight of 

33kDa for Oidiodendron flavum and 30kDa for Bacillus subtilis.For this 

purpose, growth of Oidiodendron flavum and Bacillus subtilis was optimized at 

various parameters (pH, temperature, substrate concentration and fermentation 

period). By using these optimized conditions maximum growth of Oidiodendron 

flavum and Bacillus subtilis would be obtained and good quality fibrinolytic 

enzyme with cheap cost can be produced at industrial level.  

Keywords: Oidiodendron flavum, Bacillus subtilis, Thrombolytic Agents, 

Fibrinolytic Enzyme. 
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Cloning, overexpression and characterization of a novel Enoyl CoA 

Hydratase/ Crotonase from Archae on Pyrobaculum calidifontis 

Uswa Ali, Asma Yaqoob, Raza Ashraf 

Department of Biochemistry, IBBB, IUB 

Enoyl-CoA hydratases/ Crotonases are the enzyme, playing most important role 

in fatty acid metabolism to produce an acetyl-CoA in each cycle of beta-

oxidation. Enoyl-CoA Hydratase/ Crotonase is also an essential enzyme 

component of CoA-dependent butanol biosynthesis in microbial cells. The 

presence of Enoyl-CoA Hydratase/ Crotonase in the Archaea lead to a clue for 

the presence of active fatty acid metabolic pathways in Archaea, which 

otherwise are thought to be absent in Archaea. In this study we cloned and 

characterized Enoyl CoA Hydratase/ Crotonase to identify its role in Archaea. 

Pcal_1306 encodes a protein of 263 amino acids with a calculated molecular 

mass of 29 kDa. Pcal_1306 was cloned in pTZ57/RT and then in pET-21a (+) 

expression vector. E. coli BL21 CodonPlus was used to express the gene. The 

protein was partially purified by heat treatment and anion exchange 

chromatography. The enzymatic activity of the recombinant Enoyl-CoA 

hydratase was assayed for the hydration of the crotonyl-CoA. 50 mM of the 

Tris-HCl (pH-8.0) and observing fall in OD263 . Hydratase assay was carried out 

at different temperatures and pH range to find out optimum conditions. Kinetic 

parameters of the Pcal_1306 were calculated at 80 °C and at pH 7.5, by 

observing the initial velocities with different concentrations of crotonyl-CoA i.e 

0.025-20mM). End product analysis was also carried out through HPLC. The 

cloning and heterologous expression of Pcal_1306 in E.coli BL21 CodonPlus 

and further analysis of recombinant protein on SDS-PAGE showed a 

recombinant Pcal_1306 protein of about 29 kDa. By heat treatment of total cell 

lysate containing recombinant protein Pcal_1306 was found to be thermostable. 

Enoyl-CoA Hydratasefrom P. calidifontis was found to be active at high 

temperature showing maximum activity at optimum temperature 80 ºC. It found 

to be active on broad range of pH (6.0-9.0) with maximum activity at pH 7.5 for 

hydration of crotonyl-CoA. Kinetic parameters measurement of the recombinant 

Enoyl-CoA Hydrataseshowed Vmax and Km which were 130µmol.min-1.mg-1 

and 10.18µM, respectively. The structure of protein was determined by 

homology modelling by submitting sequence on SwissProt, Expasy using 

crotonase from M. tuberculosis as template. The superimposition of the 

predicted structure of Pcal_1306 with 3PZK (M. tuberculosis) shows the protein 

have almost same structure as the characterized protein. The results suggested 

that Pyrobaculum calidifontis possesses a gene Pcal_1306 that produces an 

active Enoyl-CoA Hydratase, which gives a clue for presence of active fatty acid 

metabolism in this Archaeon. 

Morphological characterization of Aspergillus species isolated from 

clinical samples and their screening for pathological important 

enzyme(s) 
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Aimen Chaudhry 

Department of Biochemistry, IBBB, IUB 

This study focuses on screening, extraction and characterization of 

pathologically important enzyme lipase from Aspergillus niger isolated from 

patients of Bahawalpur region capable of producing lipolytic enzymes. The only 

pathogenic side of the fungus involve skin or scalp infections and rarely lungs 

infections in immuno-compromised persons. The study involved the 

morphological characterization of the pathologically important lipase enzyme 

extracted from A. niger which involves the effect of different temperature, pH, 

enzyme loading and different oils on enzyme activity. The varying effect of pH 

and temperature shows that the potential lipase was most active at pH 7 and at 

450C. The variable concentration of enzyme loading with 20(w/v) of weight of 

oil indicates high lipase production and proving physic nut oil as the best 

inducer of lipase production from A. niger. This study determined important 

activity factors of lipase enzyme extracted from Bahawalpur, Pakistan. The 

research work used simplest and economical ways of extracting lipase enzyme 

such as Solid State Fermentation having a solid substrate bought from a local 

market. Finally, it can be concluded that the lipase enzyme which is extracted 

from Bahawalpur region based strain of A.niger is a pathologically important 

enzyme and can show its specific activity under predetermined characterization 

parameters.  

Production of Fibrinolytic Enzymes from Oidiodendron flavum by 

using Cottonseed cake as Substrate 

Maham Khan, Gull-e-Faran 

Department of Biochemistry, IBBB, IUB 

Obstruction of blood vessels with clots causes acute myocardial infarction and 

ischemic stroke which are the leading causes of death. Thrombolytic agents are 

administered to liquefy the blood lump. Production of fibrinolytic enzyme from 

Oidiodendron flavum, was carried out in this research work. Indigenous soil and 

compost samples were collected. After processing, samples were inoculated on 

PDA (peptone dextrose-agar media) plates and Fibrin salt basal media was used 

for isolation of Oidiodendron flavum. Cottonseed cake was used as the substrate 

for the isolated strain. The isolated strain (IBBM-1) of Oidiodendron flavum 

were used for the production and isolation of fibrinolytic enzyme. To seek the 

optimum activity, different kinetic and thermodynamic parameters like pH, 

temperature and molecular weight were applied on the purified enzyme. The 

enzyme produced by the isolated strain resulted in 300 U/ml with 53.57 U/mg 

specific activity, 5.6 mg/ml protein, 3.78-fold purification and 82.6% recovery. 

Fibrinolytic enzyme produced from the isolated strain exhibited activity within 

the pH range of 7.0 to 8.0 while it gave its best performance at pH 8.0. Thermal 

stability at 37 ֯C was shown by the fibrinolytic enzyme. For this purpose, growth 

of Oidiodendron flavum was optimized at various parameters (pH, temperature, 



Global Science Technology and Management Conference GSTMC-23 
 

68 

 

substrate concentration and fermentation period). By using these optimized 

conditions maximum growth of Oidiodendron flavum would be obtained and 

good quality fibrinolytic enzyme with cheap cost can be produced at industrial 

level.  

Keywords: Oidiodendron flavum, Cottonseed cake, fibrinolytic enzyme 

Green synthesis and characterization of nanoparticles made from 

extracts of Cyamopsis tetragonoloba and study of their in vivo anti-

diabetic and anti-inflammation effect 

Sana Hameed, Mirza Imran Shahzad 

Department of Biochemistry, IBBB, IUB 

Diabetes and inflammatory disorders are two devastating conditions that a 

significant proportion of the world’s population is suffering from. The concept 

of inflammation is the swelling brought on by an injury, pyrexia is characterized 

by a rise in body temperature, diabetes is defined as an increase in blood glucose 

level, and pain is an unpleasant experience sometimes associated with damage. 

The adverse consequences of conventional medications used to treat these 

conditions led people to seek out safer alternatives. The medicinal plant has 

traditionally been used to make folk remedies, and its popularity is growing as a 

result of its affordability, safety, and lack of side effects when compared to 

conventional drugs. The study aimed to assess the various pharmacological 

activities of Cyamopsis tetragonoloba i.e. in vivo anti-inflammatory, antipyretic, 

anti-diabetic, and analgesic activities. Furthermore, this study comprises an eco-

friendly approach for the production of Zinc oxide Nanoparticles by using C. 

tetragonoloba fruit extract as a reducing and stabilizing agent. Phytochemical 

extraction was carried out using methanol, dichloromethane, ethyl acetate, and 

n-hexane. Inflammation, pyrexia, and diabetes were induced in experimental 

animals using 1% carrageenan, 20% Brewer yeast, and alloxan respectively. The 

pain was induced by two different means firstly by placing animals on a hot 

plate and then by immersing the tail of animals in hot water. Extracts at the dose 

level of 300 and 500mg/kg BW were orally administered in rats to evaluate the 

in-vivo anti-inflammatory, antipyretic, anti-diabetic, and analgesic potential of 

the biologically active compounds. Extracts' anti-inflammatory, antipyretic, and 

analgesic effects were compared to those of the widely used anti-inflammatory, 

antipyretic, and anti-nociceptive drugs (Diclofenac and paracetamol), while their 

anti-diabetic effects were studied in comparison to glibenclamide. The 

percentage peak abundance and the quantity of phytochemicals that were 

extracted from the C. tetragonoloba extracts in MtOH, DCM, E.A, n-Hex 

solvents differed significantly. The overall response produced by each extract 

used in the study was dose-dependent. The anti-inflammatory activity of the 

extracts was linked with a decrease in paw volume compared to the control 

groups. The maximum dose of MtOH extract (500 mg/kg) reduced paw edema 

from 5.38±1.56 to 3.77±0.006 which is considered highly significant as the 

edema inhibition by Diclofenac was from 6.18±0.006 to 3.78± 0.015. Likewise, 
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the MtOH extract (500 mg/kg) showed greater efficacy in its antipyretic action 

by lowering body temperature from 103.71±0.71 to 100.36±0.54, which was 

almost equivalent to the temperature reduced by the standard drug i.e. 

103.89±0.058 to 98.66±0.12. The anti-diabetic potential was confirmed when 

the decrease in blood glucose level from MtOH extract was compared with the 

standard drug. The highest dose of MtOH extract (500mg/kg) decreased the 

blood glucose level from 216.2±0.03 to 143±1.03 mg/dL, and glibenclamide 

decreased it from 202.71±1.04 to 122±0.008. In the case of an analgesic assay, 

the reaction time was significantly increased by MtOH extract (500mg/kg). UV-

Vis spectroscopy revealed a sharp peak between 360-380nm which confirmed 

ZnO-mediated NPs, and the presence of various functional groups was 

confirmed by Fourier transform infrared. In a nutshell, this study confirmed the 

role of C. tetragonoloba extract in disease management. The outcomes of each 

trial suggested that MtOH extracts of C. tetragonoloba possess efficient anti-

inflammatory, anti-pyretic, anti-diabetic, and analgesic potential. The overall 

trend of extracts was ranked as MtOH>DCM>E.A>n-Hex. This may be due to 

presence of surplus amount of phytochemicals in MtOH extract of C. 

tetragonoloba. The presence of ZnO NPs was confirmed by UV-Vis 

spectroscopy peaks and functional group present were confirmed by FT-IR 

analysis. Further investigation is required to validate the findings. 

Biochemical, Phytochemical, and biological evaluation of Nymphaea 

lotus from Cholistan Desert 

Amna Irshad, Mirza Imran Shahzad 

Department of Biochemistry, IBBB, IUB 

Herbal medicine has been in practice since long ago but recently it has gained 

the valuable fraction of medicine industry due their ease to use, social 

acceptance, and cost effectiveness. Their effective use against drug resistant 

strains of microbes is another reason of their gain in popularity. The aim of this 

study was Biochemical, Phytochemical, and Biological evaluation of different 

parts of Nymphaea alba Lotus through different extracts. Leaves and rhizome 

extracts were screened for their phytochemical analysis, antibacterial, antiviral, 

and antioxidant potentials. The results showed significant levels of antibacterial, 

antiviral and antioxidant activities from these extracts. Disc diffusion method 

was used for antibacterial activity. Antibiofilm potential was checked in round 

bottom 96-well plates by using crystal violet dye and taking OD at 630nm. 

Rhizome extracts have shown greater antibacterial potential as compared to 

leaves. To evaluate the antiviral potential of the extracts, Hemagglutination test 

(HA) was performed against AIV H9N2 and IBV strains. Ethanol and n-hexane 

extracts of leaves while Methanol, n-hexane, and Aqueous extracts of rhizome 

were found active against AIV H9N2. Ethanol and n-hexane extracts of leaves 

while Ethanol and Aqueous extracts of rhizome were found active against IBV. 

The antioxidant potential was measured by FRAP and DPPH assays. Methanol, 

Ethanol, and Ethyl acetate extracts of leaves and rhizome were found equally 
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good in antioxidant potential. Qualitative tests were performed to screen the 

phytochemical composition which revealed that this plant is rich in flavonoids 

but other phytochemicals like carbohydrates, protein, lipids, saponins, tannins, 

phenols, and glycosides are also found in varying concentrations. The study 

concludes that the desert plant N. alba L is rich source of pharmacological and 

biological agents and their extracts can be used in both crude and purified form 

Role of Vitamin D in Covid-19 Infection 

Dua e Fathah, Areeba Yousaf, Mirza Imran Shahzad 

Department of Biochemistry, IBBB, IUB 

Initially, COVID- 19 occurs in 2019 in China, Wuhan and began to spread. The 

common indications of COVID-19 are cough, sore throat, fatigue, or dyspnea. 

Many drugs have been used to decrease the overwhelming results such as 

Ivermectin, Colchicine, Metformin, and Fluvoxamine are the most affected anti-

parasite. Anti-parasitic drugs also contain some side effects. Numerous dietary 

tactics have been used but deficiency of vitamin D has been associated with an 

intensification in ICU treatment of patients infected with COVID-19. Past 

studies show that vitamin D has a role in the reduction of respiratory diseases in 

adults and children. Corona-viruses are enveloped by membranes or contain 

positive Single-Stranded RNA or have the ability to cause infection in equally 

animals and humans. S protein in the COVID- 19 binds to the ACE 2 receptor 

which leads to the entry of the virus into the body. A sufficient level of vitamin 

D in the host has been allied with amplified excretion of anti-microbial peptides 

or depressing the menace of hypercytokinemia, also tangled in the stimulation of 

macrophages i.e. defensive cells or protected response of TH2 cells.The central 

role of vitamin D in the human body is to sustain immunomodulatory, and 

calcium homeostasis and have anti-inflammatory, anti-fibrotic 

properties.Various studies have determined that there is no protagonist of 

vitamin D in managing of hazards of COVID-19. Thus, the objective of this 

paper is to clarify the immune-modulatory effects of vitamin D in the control of 

COVID-19. 

Biochemical, Phytochemical and Biological Evaluation of Cyamopsis 

tetragonoloba from Cholistan Desert 

Sofia mumtaz 

IBBB, IUB 

The modern allopathic medicines are not only costly but also create many side 

effects. Due to overuse of modern drugs, the resistance against antimicrobial 

agents is rising. Dueto ease in use, social acceptance, cost effectiveness, natural 

products are gaining more popularity worldwide.The current study was 

designed, to evaluate the biological, phytochemical, and biochemical potential 

of different parts of Cyamopsis tetragonoloba.The antibacterial, antiviral, 

antibiofilm and antioxidant activities of edible and inedibleparts of 
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C.tetragonoloba were studied.Disc diffusion method was performed for anti 

bacterial activity.Antibacterial assay was performed against five bacterial 

strains; E.coli, K.pneumoniae, S.aureus, P.aeruginosa, P.vulgaris and two MDR 

strains.Antibiofilm potential was checked in round 96-well plate by using crystal 

violet dye and taking OD at 630nm. The antiviral screening against AIV H9N2 

and IBV viruses wereperformed by Hemagglutination test (HA). The antioxident 

potential was measured by DPPH and FRAP assays. The phytochemical 

screening of plant C. tetragonoloba was done by Qualitative tests. The extracts 

were made in MtOH, EtOH,n-hexane, Ethylacetate and distilled water and 

evaporated in rotary evaporator.Antibacterial assay was performed against five 

bacterial strains; E.coli, K.pneumoniae,S.aureus, P.aeruginosa, P.vulgaris and 

two MDR strains.All the extracts have shownsignificant antibacterial potential 

against bacterial strains. In case of edible part MtOHextract was the most active 

while in case of inedible part the ethyl acetate extract have shown high 

antibacterial potential and their Zone of inhibition (ZoIs) were 11.5mm and 13.5 

mm respectively. The antiviral screening against AIV H9N2 and IBV viruses 

wereperformed. The extracts have shown great antiviral activities. The EtOH 

and ethyl acetateextracts of edible part were highly active against AIV H9N2 

while in case of inedibleparts, Aqueous extract was active. In case of anti-IBV 

activity, most of the extracts wereactive. The EtOH, n-hexane and Ethyl acetate 

extracts of edible part were highly active. While the results ofinedible parts 

showed that, MtOH and Aqueous extracts have shownmax activity. The study of 

antibiofilm activity revealed that MtOH and Aqueous extractsof edible and 

inedible part have shown good antibiofilm potential. In antioxidant activity 

including FRAP and DPPH most of the extracts were active except 

Aqueous.The ethyl acetate extract of edible an inedible part has shown max 

activity in FRAP assay. In caseof DPPH, MtOH extract of edible part and EtOH 

extract of inedible parts have shownmax activity. The phytochemical screening 

of plant C. tetragonoloba has revealed many chemical compound. The study 

concluded that the cholistani desert plant C. tetragonoloba was found to be rich 

source of biological and pharmacological agent and itcan beused both in crude 

and purified form. 

Novel variant in CYP1B1 gene: A major contributor of autosomal 

recessive primary congenital glaucoma with allelic heterogeneity in 

Pakistani patients 

Muhammad Atif 1, Muhammad Iqbal1, Hafiz Muhammad Asif 2 

1Department of Biochemistry, IUB; 2University College of Conventional Medicine, 

Faculty of Medicine and Allied Health Sciences, IUB 

To find the CYP1B1 mutations associated with primary congenital glaucoma 

(PCG) in Pakistani consanguineous pedigrees. After getting informed consent, 

02 consanguineous families belonging to different ethnic groups were enrolled. 

Detailed medical history was recorded and pedigrees were drawn. The standard 

ophthalmological examination was done to characterize the phenotype. Genomic 
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DNA was extracted from 10 mL whole blood and coding exons and exon intron 

boundaries of CYP1B1 gene were directly sequenced. Bioinformatics tools were 

used to model the mutant protein and predict the effect of novel variants on 

protein structure and function. Sequencing analysis revealed a novel variant, a 

non-sense mutation p.L13* was segregating with PCG in two affected of family 

GLIU-01. It resulted due to a homozygous transition and transversion on two 

adjacent bases, c.37C>T and c.38T>A, causing premature stop codon at the 

same position thus truncating the protein, p.(L13*). The variant resulted into the 

smallest CYP1B1 peptide, just 13 amino acids long, lacking all the functional 

units of CYP1B1 protein. Both affected were homozygous, whereas parents were 

carriers and variants segregated with the PCG phenotype. This type of variant 

has not been described from Pakistan previously. Identification of novel 

CYP1B1 variant reasserts the genetic heterogeneity of Pakistani PCG patients. 

The patients with Missense mutations show severe phenotypic presentations and 

poor vision after surgical interventions as compare to patients with null variants. 

This may help to better understand the role of CYP1B1 mutations in the 

development of PCG and its course of pathogenicity. 

Keywords: CYP1B1 mutation; primary congenital glaucoma; genetics 

Identification of Gastric Cancer Biomarkers through In-Silico 

Analysis of Microarray Based Datasets 
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Present study aimed to investigate biomarkers for early diagnosis and prognosis 

of gastric cancer. For this purpose, ten of the most recent gene expression 

profiles were chosen (GSE54129, GSE79973, GSE161533, GSE103236, 

GSE33651, GSE19826, GSE118916, GSE112369, GSE13911 and GSE81948) 

and analyzed to identify common differentially expressed genes (DEGs). 

Microarray based datasets were arranged in subsets of different datasets 

combinations (i.e., 5, 4, 3). All subsets were subjected to extensive in silico 

analysis. One of the five-five datasets combination scheme (GSE161533, 

GSE54129, GSE33651, GSE19826, and GSE79973) shared one DEG, i.e., 

ESSRG. Two four-four dataset combination schemes shared one DEG, 

respectively, i.e., ESSRG and RAB31. Among three-three datasets schemes, 

first datasets combination scheme (GSE13911, GSE581948, GSE79973) had 

eighteen shared DEGs (CWH43, ATP4B, ATP4A, TRIM50, ESRRG, KCNJ16, 

CCKBR, GHRL, ADH7, AQP4, LINC00982, COL6A3, COL12A1, FGD4, 

DGKD, SPARC, CKMT2, KCNJ15), second datasets combination scheme 

(GSE19826, GSE79973, GSE103236) had eight shared DEGs (ESRRG, 

CCKBR, CKMT2, APOBEC2, THY1, BGN, TIMP1, SPARC), third datasets 

combination (GSE19826, GSE13911, GSE103236) had five shared DEGs 

(ESRRG, CCKBR, CKMT2, ATP11A, SPARC), and fourth datasets 

combination (GSE19826, GSE79973, GSE118916) had three shared DEGs 
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(ESRRG, TMEM161B, ADH7). Among all these DEGs, five genes including 

ATP4B, ATP4A, CCKBR, KCNJ15, and KCNJ16 were identified as the part of 

gastric acid secretion, and collecting duct acid secretion pathways. Further 

expression validation of these five genes using three additional datasets 

(GSE31811, GSE26899, and GSE26272) confirmed their significant up-

regulation in gastric cancer samples relative to normal controls. Finally, through 

survival analysis, we noted that higher expressions of these 5 DEGs were also 

associated with poor survival durations of the gastric patients. In conclusion, this 

study revealed a panel of 5 genes, which might be used for diagnostic purpose in 

gastric cancer patients. 

Keywords: Gastric Cancer, Biomarker, Differentially Expressed Genes (DEGs) 

Isolation and Molecular Characterization of L-Asparaginase 

Producing Bacteria 

Aqsa Siddique, Hafsa Saeed, Samina Ejaz* 

Department of Biochemistry, IBBB, IUB 
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L-asparaginase has its applications in medicine for the treatment of cancer and 

in food industry to mitigate the production of acrylamide in starchy foods. This 

research project aimed to isolate and characterize L-asparaginase producing 

bacteria. The bacteria were isolated (n = 7) from the oil contaminated soil, 

grown on M9 modified media to confirm the ability to metabolize L-asparagine 

and subjected to biochemical and molecular characterization. All the isolates 

showed positive results for casein, gelatin and starch hydrolysis, catalase 

production and citrate utilization test. While 05 strains (ASP2, ASP3, ASP4, 

ASP11 and ASP13) were positive for H2S production test. Quantitative 

enzymatic assays were performed to investigate the relative enzyme activity of 

bacterial L-asparaginases. Result revealed higher activity of L asparaginase in 

case of ASP2, ASP11, and ASP 20, while ASP3, ASP4, ASP12, ASP 13, and 

ASP30 were found least active. Molecular characterization of isolates was 

carried out through 16s rRNA profiling. The PCR amplified products of 16S 

rRNA gene were sent to Macrogen, Korea for Sanger sequencing. The 

sequences obtained were subjected to the BLAST analysis to check out the 

similarity with sequences available at NCBI. Sequences of the isolates were 

submitted to NCBI, and Accession No. were assigned to them. Isolated strains, 

ASP2 showed 95.39% similarity with Sarratia odoriferous strain DSM 4582, 

ASP3 was found to show 70.09% similarity with Raoultella ornithinolytica 

Strain JCM6096, ASP4 exhibited 93.33% similarity with Serratia rubidaea 

strain NBRC 103169, ASP11 showed 93.36% similarity with Pseudomonas 

straminea strain NBRC 16665, ASP13 was found similar to 93.53% similarity 

with Pseudomonas sagittaria strain CC-OPY-1, ASP20 exhibited 95.28% 

similarity with Enterobacter mori strain YIM Hb-3 and ASP30 strain showed 

98.73% similarity with Acinetobacter junii strain Mannheim 2723/59 according 

to NCBI GenBank database. Results of the study are encouraging and thus 
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propose future extension of search work for the isolation, purification of L-

asparaginases for exploitation of commercial bases. 

Keywords: L-Asparaginase, Bacteria, 16S rRNA Profiling 

Mutational Profiling of Some Thalassemia associated HBB 

Mutations in Southern Punjab Thalassemia Patients 

Areej Fatima, Iqra Abdullah, Samina Ejaz* 
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Thalassemia is an inherited heterogeneous blood disorder in which body is 

unable to synthesize normal and sufficient amount of hemoglobin. Hemoglobin 

is tetramer molecule present in red blood cells of human, which carries oxygen 

and transports it through the body. Human red blood cells have three types of 

hemoglobin HBA, HBA2 and small amount of HBF. The most common types of 

thalassemia are beta and alpha whereas gamma and delta variants are less 

common worldwide. Beta globin gene is located on chromosome no 11, encodes 

beta globin chain, is related to beta thalassemia. Beta thalassemia is the 

consequence of point mutations in beta globin gene and whole gene deletion is 

less common in beta thalassemia. The aim of study was to document the 

mutational frequency of most prevalent HBB gene mutations in Southern Punjab 

thalassemia patients. For mutational profiling of HBB gene, blood samples of 

thalassemia patients were collected from thalassemia unit of Bahawal Victoria 

Hospital, Bahawalpur. Collected blood samples were subjected to organic DNA 

extraction method and visualization of the extracted DNA was documented on 

1% agarose gel electrophoresis. HBB gene amplification was done using HBB 

gene specific primers and the amplification was confirmed using 2% agarose gel 

electrophoresis. Amplified HBB gene products were sent to Macrogen, Korea 

for DNA sequencing and confirmation of HBB gene mutations. Sequencing 

results helped to identify nature and frequency of HBB gene mutations among 

southern Punjab thalassemia patients.  

Keywords: thalassemia, Biomarker, HBB gene, Mutational Profiling 

Mutational analysis of Some Thalassemia associated HBAand HBG 

Mutations in Southern Punjab Thalassemia Patients 

Sidra Naz, Iqra Abdullah, Samina Ejaz* 
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Thalassemia is a genetic blood disorder in which either insufficient or 

dysfunctional hemoglobin is produced. Hemoglobin is a globular protein 

molecule with four subunits attached to the same heme atom. The HBA, HBA2, 

and amount of HBF are the three kinds of hemoglobin found in human red blood 

cells. Beta and alpha thalassemia are the most prevalent diseases, while gamma 

and delta thalassemia are less frequent. Alpha globin genes (HBA1 and HBA2) 
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are the protein coding genes present on short arm of chromosome 16 at position 

13.3. These genes are also known as HBH; ECYT7; HBA-T2. Gamma globin 

genes (HBG1 and HBG2) are also the protein coding genes which are present on 

short arm of chromosome 11 at position 15.4. The main purpose of study was to 

analyze and document mutations in HBA and HBG gene in southern Punjab 

thalassemia patients. For mutational analysis of HBA and HBG gene blood 

samples of thalassemia patients were collected from thalassemia unit of Bhawal 

Victoria hospital of Bahawalpur. Collected blood samples were subjected to 

organic DNA extraction method for genomic DNA extraction. For visualization 

of extracted DNA 1% agarose gel electrophoresis was performed. DNA 

amplification was done using HBA and HBG gene specific primers and 

confirmation of PCR amplification was done by resolving PCR products on 2% 

agarose gel electrophoresis. Amplified HBA and HBG gene products were sent 

to Macrogen Korea for DNA sequencing and confirmation of HBA and HBG 

gene mutations. Sequencing results helped to identify HBA and HBG mutations 

prevalent in southern Punjab thalassemia patients. 

Keywords: thalassemia, Biomarker, HBA gene, HBG, Mutational Profiling 

Epitope-Based Peptide Vaccine Design and Elucidation of Novel 

Compounds against 3C-like Protein of SARS-CoV-2 
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Coronaviruses belong to Coronaviridae, a family of enveloped, single stranded 

positive sense RNA viruses with crown like appearance. Coronaviruses are 

major pathogenic viruses causing lethal neurological, hepatic and enteric 

diseases in animals, humans and other mammals. In the present study, 

immunoinformatics approaches were applied to discover the SARS-CoV-2 

virulent epitopes that can be used to develop SARS-CoV-2 vaccines. The B-cell 

and Cytotoxic T-lymphocytes (CTL) epitopes were predicted for the non-

structural protein of SARS-CoV-2. The selected CTL epitopes having major 

histocompatibility (MHC) molecules and HLA molecules were analyzed 

through their binding affinity, interactional sites, antigenic sites and molecular 

docking analyses. The ZINC database library was selected and 12 top-ranked 

compounds with the least binding energies were considered for further 

experiments. The scrutinized drug molecules ZINC3816514, ZINC3932831, 

ZIN72318121, ZINC43207238, ZINC1548097, ZINC3995811, ZINC3830405, 

ZINC3816292, ZINC100016058, ZINC16052277, ZINC3920266 and 

ZINC84441937 have shown least binding affinities ranging from -8.9 to -7.1 

kcal/mol. In conclusion, CTL epitopes were found as potential targets of a 

peptide-based vaccine. Moreover, reported drug molecules probably have the 

potential of replication inhibition of SARS-CoV-2. 
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Immunoinformatics and Molecular Docking Studies Predicted 

Potential Multiepitope-Based Peptide Vaccine and Novel 

Compounds against Novel SARS-CoV-2 through Virtual Screening 

Sheikh Arslan Sehgal* 
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*Corresponding Author’s Email: arslansehgal@yahoo.com 

Coronaviruses (CoVs) are enveloped positive-strand RNA viruses which have 

club-like spikes at the surface with a unique replication process. Coronaviruses 

are categorized as major pathogenic viruses causing a variety of diseases in birds 

and mammals including humans (lethal respiratory dysfunctions). Nowadays, a 

new strain of coronaviruses is identified and named SARS-CoV-2. Multiple 

cases of SARS-CoV-2 attacks are being reported all over the world. SARS-

CoV-2 showed a high death rate; however, no specific treatment is available 

against SARS-CoV-2. In the current study, immunoinformatics approaches were 

employed to predict the antigenic epitopes against SARS-CoV-2 for the 

development of the coronavirus vaccine. Cytotoxic T-lymphocyte and B-cell 

epitopes were predicted for SARS-CoV-2 coronavirus protein. Multiple 

sequence alignment of three genomes (SARS-CoV, MERS-CoV, and SARS-

CoV-2) was used for conserved binding domain analysis. The docking 

complexes of 4 CTL epitopes with antigenic sites were analyzed followed by 

binding affinity and binding interaction analyses of top-ranked predicted 

peptides with MHC-I HLA molecule. The molecular docking (Food and Drug 

Regulatory Authority library) was performed, and four compounds exhibiting 

the least binding energy were identified. The designed epitopes lead to 

molecular docking against MHC-I, and interactional analyses of the selected 

docked complexes were investigated. In conclusion, four CTL epitopes 

(GTDLEGNFY, TVNVLAWLY, GSVGFNIDY, and QTFSVLACY) and four 

FDA-scrutinized compounds exhibited potential targets as peptide vaccines and 

potential biomolecules against deadly SARSCoV-2, respectively. A 

multiepitope vaccine was also designed from different epitopes of coronavirus 

proteins joined by linkers and led by an adjuvant. Our investigations predicted 

epitopes and the reported molecules that may have the potential to inhibit the 

SARS-CoV-2 virus. These findings can be a step towards the development of a 

peptide-based vaccine or natural compound drug target against SARS-CoV-2. 

Targeted Next Generation Sequencing (NGS) for Identifying novel 

mutations of a rare Neurodevelopmental disorder 

Ammara Maryam*1, Maria Asif2, M. Sajid Hussain2, M. Farooq3 

1Department of Biochemistry, IBBB, IUB; 2University of Cologne, Germany; 
3Department of Bioinformatics, IBBB, IUB 

Neurodevelopmental disorders (NDDs) are characterized by impaired cognition 

and motor developmental milestones. The etiology of NDDs is heterogeneous, 
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leading to the disruptive cognition, impaired adaptive behavior, and interrupted 

psychomotor and communication skills. Examples of neurodevelopmental 

disorders include attention deficits/hyperactivity disorder (ADHD), 

microcephaly, autism spectrum disorder (ASD), learning disabilities, intellectual 

disability (ID), Mental Retardation, Schizophrenia, conduct disorders and 

impairments in speech and hearing. Autosomal recessive primary microcephaly 

(MCPH) is characterized by a significant reduction in head circumference (-3 to 

-5SD) with normal architecture of brain. The objective of the study was to 

identify novel variants through Gene Panels via Next Generation Sequencing in 

the individuals affected with MCPH. Blood samples of the affected families 

were collected from various regions of Sothern Punjab, Pakistan. DNA was 

extracted by performing Salting-out method of DNA extraction. Nano-drop 

method of spectrophotometry and agarose gel electrophoresis was performed to 

evaluate the quality and quantity of DNA. Mutational analysis was done by 

performing gene panel sequencing for 86 candidate genes. A homozygous 

variant (NM_018136.4; c.9492T>G) of the ASPM gene leading to protein 

truncation (p.Tyr3164*) is identified in one family. A compound heterozygous 

nonsense variant (p.Arg3244*, p.Arg1895Lysfs*8) in exon 24 and exon 18 of 

the ASPM gene is also identified in one family. Furthermore, 3 families in which 

potential disease variants in panel genes were not identified are subjected to 

whole-exome sequencing. Our study enhances the mutation spectrum of MCPH 

and identified novel families with the potential to identify new causative gene/s 

responsible for MCPH phenotype. Identification of mutated genes will signify a 

vital pioneer step for the better understanding of molecular mechanisms 

controlling normal brain development and pathogenesis of neurodevelopmental 

disorders. Recurrence risk regarding such disorders can be better assessed via 

molecular diagnosis.  

Keywords: Gene panel Sequencing, Novel mutation, Whole exome sequencing 

(WES), ASPM gene.  

DNA Vaccine Construct Formation using Mycobacterium-Specific 

Gene Inh-A 

Summayya Anwar, Javed Anver Qureshi, Mirza Imran Shahzad, Muhammad 

Mohsin Zaman, Aeman Jilani 

1Institute of Molecular Biology and Biotechnology, The University of Lahore, 

Lahore, Pakistan 

Tuberculosis (TB) remains a highly contagious disease and a leading cause of 

death worldwide. It is caused by Mycobacterium tuberculosis and 

Mycobacterium bovis. TB infection is still uncontrolled because of the 

unavailability of an effective vaccine, co-infection with HIV, lengthy treatment, 

and the emergence of resistant forms of M. tb like multi/extreme drug resistance 

strains. TB is mainly a disease of underdeveloped countries because of 

inadequate health facilities. The development of the new state of modern art 

vaccine-like DNA vaccine is a promising approach to control TB. The DNA 
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vaccine can be used alone or in combination with Bacille Calmette Guerin 

(BCG). The objective of the current study is to develop an M. tb gene inh-A 

based DNA vaccine. The immunodominant gene (Rv1484/INH-A) was 

amplified using sequence-specific primers. The amplified product was cloned 

into Topo 2.1 polymerase chain reaction vector, confirmed through restriction 

digestion and sequence analysis. Finally, subcloned into mammalian expression 

pVAX1 vector. The inh/A-pVAX1 construct was again confirmed through 

restriction digestion and sequence analysis. The rightly oriented constructs were 

selected, and these will be used for in Vivo DNA vaccine immunization studies. 

DNA vaccine can be used alone or in combination with BCG. DNA vaccines 

have enough potential to be used with TB treatment and reduce the treatment 

time in future.  

Keywords: DNA vaccine, genetic vectors, inh-A gene, Mycobacterium 

tuberculosis 

Phytotoxic Evaluation of Phytosynthesized Silver Nanoparticles on 

Lettuce 
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Abeer Mazher7, Nasir Mahmood5* and Xugang Shu 
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The increasing metal release into the environment warrants investigating their 

impact on plants, which are cornerstones of ecosystems. Here, Lactuca sativa L. 

(lettuce) seedlings were exposed hydroponically to different concentrations of 

silver ions and nanoparticles (Ag NPs) for 25 days to evaluate their impact on 

plant growth. Seedlings taking Ag+ ions showed an increment of 18% in total 

phenolic content and 12% in total flavonoid content, whereas under Ag NPs, 7% 

free radical scavenging activity, 12% total phenolic contents (TPC), and 10% 

total reducing power are increased. An increase in 31% shoot length, 25% 

chlorophyll, 11% carbohydrate, and 16% protein content of the lettuce plant is 

observed in response to Ag NPs, while silver nitrate (AgNO3) has a reduced 

40% growth. The lettuce plant was most susceptible to toxic effects of Ag+ ions 

at a lower concentration, i.e., 0.01 mg/L, while Ag NPs showed less toxicity, 

only when higher concentrations >100 mg/L were applied. Further, 

biomolecules other than antioxidant enzymes showed higher phytotoxicity for 

Ag+ ions, followed by Ag NPs with the concentration of 25, 50, and 100 mg/L 

compared to the control. Thus, moderate concentrations of Ag NPs have a 

stimulatory effect on seedling growth, while higher concentrations induced 

inhibitory effects due to the release of Ag+ ions. These results suggest that 

optimum metallic contents are desirable for the healthier growth of plants in a 

controlled way. 
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Imperative necessity for new therapy and catalysts has risen significantly due to 

infectious agents that are multi-resistant and organic toxins draining into our 

ecosystem. To address these problems, highly biocompatible Cordia myxa 

incubated I-ZnO, I-Co3O4, and I-Fe2O3 NPs were prepared and characterized by 

using a variety of techniques, including ultraviolet–visible spectroscopy (UV–

vis), X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR). 

The XRD diffraction pattern confirmed that I-ZnO hexagonal, while I- Co3O4 

and I-Fe2O3 cubic structure. UV–vis spectra show the energy bandgap for I-

ZnO, I-Fe2O3, and I-Co3O4 3.35 eV, 2.32 eV, and 2.44 eV, respectively. TEM 

analyses show the patterns of the morphology of I-ZnO as flower-shaped, I-

Fe2O3 as rectangular, I-Co3O4 looks like prism crystals. EDX mapping 

confirmed the elemental presence of Zn, Fe, Co in the samples. The antibacterial 

study show that the I-NPs have bigger zone of inhibition (ZOI) than pristine 

NPs. The highest percentage for E-coli strain obtained in this trend (I- 

Fe2O3)81%>(I-ZnO)76%>(I-Co3O4)63%. Photocatalytic activity results revealed that 

the MB dye degraded after 80 min and efficiencies of I-(Fe2O3)98.38 %>I-

ZnO98.12%>(I-Co3O4)93.93%. Furthermore, the green synthesis strategy certifies a 

new pathway for minimizing infections, oxidative stress, and degradation of key 

pollutants from the environment. 

Keywords: Cordia myxa, Incubated nanoparticle, Degradation, Microbial 

inhibition 

Comparative Molecular Docking Analyses to Elucidate the Potential 

Drug Targets against Actin (Gamma-enteric smooth muscle) 
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Actin is also known as Alpha-actin-3, Gamma-2-actin or smooth muscle 

gamma-actin. Actin is the most abundant protein in most eukaryotic cells. Actin 

is involved in various types of cell motility and are ubiquitously expressed in all 

eukaryotic cells. Comparative modelling, threading and ab initio approaches 
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were used to predict the 3D structures of actin followed by the verification of 

predicted structures through ERRAT, ProSa-web, Rampage and Anolea. 78 

different structures were predicted for the selected protein. The suitable 3D 

structure of actin showed 90.38468% overall quality factor. Interestingly, it was 

observed that only 0.3% residues were present in outlier region. Moreover, 

94.5% residues of the predicted structure were present in favored region and 

4.6% in allowed region having -10.06 Z-score. Comparative molecular docking 

were performed and the attempt was to identify the ligands for actin. It was 

observed that the selected compounds showed least binding energy of -7.7 

Kcal/mol. The determination of protein function is based on accurate 

identification of binding sites in protein structures. 

Genome-Wide Identification and Characterization of the WRKY 

Transcriptional Factor Gene Family in Citrus reticulata and its 

Response against Various Stresses 

Nimra Maheen, Muhammad Farooq, Muhammad Shafiq 

Department of Biochemistry, Institute of Biochemistry, Biotechnology and 

Bioinformatics, The Islamia University of Bahawalpur, Pakistan 

WRKY is an important group of transcription factors (TrFs) gene family and 

was identified primarily in plants. WRKY TrFs play vital roles in modulating 

gene expression during several biotic and abiotic stresses, senescence and 

different hormone responses. The DNA-binding domain of these proteins is a 

conserved hepta-peptide sequence WRKYGQK. Although the Mandarin Citrus 

(Citrus reticulata) genome has been published but functional studies are still 

necessary to understand Mandarin Citrus. The mining of C. reticulata genome 

identify 46 CrWRKY genes that are classified into three main groups (G1-G3) 

with five subclasses (IIa–IIe) in G2, and all were present on 29 different 

scaffolds representing numerous segmental duplication (100%) events. Through 

multiple sequence analysis it is predicted that WRKYGQK domain and metal 

chelating zinc-finger motif C2H2 is present in 45 genes while WRKYGQK 

domain is replaced with WRKYGKK only in CrWRKY20.The study identified 

light responses in CrWRKY5, CrWRKY6, CrWRKY9 and CrWRKY22; auxin 

responsive in CrWRKY6, CrWRKY9 and CrWRKY16; methyl-jasmonate 

responsive in CrWRKY9, CrWRKY18, CrWRKY35 and CrWRKY42; CrWRKY2, 

CrWRKY6 and CrWRKY9 are involved in defense and drought; CrWRKY1, 

CrWRKY9, CrWRKY15 and CrWRKY16 play role in cold and some CrWRKY 

genes played its role in wounding and GA3 responsiveness. Overall, 28 

CrWRKY genes respond to both intimating interconnection between abiotic 

stresses and hormone signals for plant growth. Comparative study of syntenic 

region indicated a significant level of collinearity between C. reticulata-C. 

grandis come lateral the dicot (C. clementine, C. sinensis, C. medica, 

Arabidopsis thalian, C. ichangensis) and monocot (O. sativa) species. The aim 

of present review is to focus on the potential application of CrWRKY TrFs in 

plants to regulate various stresses and signaling pathways mediating expression 
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of WRKY genes are also illustrated. 

Keywords: Citrus reticulata, Expression pattern, Genome-wide, Transcription 

factor, WRKY gene family  
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The complexity of any infectious disease is primarily due to the complicated 

interactions between the sets of genes involved in the process. There are several 

host proteins and genes in the case of cotton leaf curl virus disease (CLCuD) 

that interact with viral proteins and control the integration of disease. Widely 

cultivated cotton species, Gossypium hirsutum, is generally susceptible to 

CLCuD, while the diploid species G. arboreum is a natural source for resistance 

while Mac-7, an accession of G. hirsutum, is reported to be tolerance against 

CLCuD. In this study, RNA-Seq-based study is used to explore differential gene 

expression patterns in cotton plants of different species under CLCuD 

infestation. Comparative transcriptomics analysis aided in selection of bunch of 

genes from the whole cotton transcriptome. The KEEG pathway analysis for 

reported genes, exploring motif pattern and evolutionary analysis based on 

structural algorithms helped in connecting dots to confirmation. The protein 

encoded by beta DNA, βC1, is the determinant of both pathogenicity and 

suppression of gene silencing. Therefore, protein modelling was performed and 

to assess actual protein structure among the CLCuV strains. Protein docking 

procedures were opted to identify set of host proteins interactions with βC1. In 

addition to prediction of binding affinity, we used multiple binding site 

prediction. Snapping methods such as CLUSPRO and Pymol predicted ten 

patterns along with their predicted confidence values. To validate the output of 

insilco framework, RNA was extracted from the leaves of representative cotton 

plants. Gene expression values confirmed that genes identified in host plant 

After finding genes involved in cotton immunity. This work could contribute 

towards development of more resistant varieties through genetic engineering of 

plant-pathogen molecular mechanisms can be prepared in future. Methods based 

on protein sequence and structure. 
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One of the most prevalent disorders in young children is Otitis Media with 

Effusion (OME), a subtype of Otitis Media (OM) marked by the presence of 

fluid behind an intact tympanic membrane. It is an infectious condition 

characterized by the presence of numerous harmful bacteria in the middle ear of 

those who are afflicted. Patients who visited the ENT department of BVH, 

Bahawalpur, during 2019 to 2021 and had incidence of OME were enrolled and 

examined. Microscopic examination and biochemical assays were carried out to 

describe the cultivated Gram-positive bacteria after growing the bacteria from 

their ear swabs. 109 (30.9%) of the 352 patients had OME. The participants 

ranged in age from 14 to 50 years; those between the ages of 14 and 22 had the 

highest rates and between the ages of 40 and 50 had the lowest rates of infection. 

OME symptoms were linked to tympanic membrane perforation, fever, cough, 

sore throat, ear ache, and hearing issues. The presence of streptococci and 

staphylococci was revealed by microscopic examination and biochemical 

characterization in all the examined samples. Streptococcus pneumoniae, 

Streptococcus pyogenes, and Staphylococcus aureus were the most frequently 

isolated bacteria, with percentages of 53.3%, 20%, and 13.3%, respectively. In 

the examined samples, Staphylococcus epidermidis (6.6%) and Enterococcus 

faecalis (6.6%) were also found.  

Genetic Landscape of Vision Impairment in Southern Punjab 

Hafiz Muhammad Azhar Baig, Muhammad Iqbal 

Department of Biochemistry. IBBB, IUB 

Vision impairment (VI) is a general term which refers to abnormalities in visual 

process through structural and functional modifications in the eye. It mainly 

includes low vision and blindness. Many factors are responsible for this 

abnormality. Genetics is one of the key players to play role in VI. Mutations in 

many genes have been reported to cause vision impairment. Pakistani population 

being highly consanguineous is an excellent population to study the genetic 

disorders including VI. Consanguineous marriages are practiced at a very high 

rate in Southern Punjab region of Pakistan. Genetic landscape studies of VI from 

Southern Punjab show the affected population of Southern Punjab to be highly 

versatile in both, genotypic and phenotypic manners. This study will help the 

geneticists to establish a panel sequencing approach to genetically diagnose the 

affected individuals of VI. Early and accurate genetic diagnosis of the disease 

will help the clinicians to understand the diseases which ultimately help in better 

management of the disease. 
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Characterization of Leaf Rust Resistant Genes in Semi Dwarf Wheat 

Cultivars of Pakistan to Assist Molecular Breeding 

Ghulam Mustafa*, and Abdul. S. Mumtaz* 

1Department of Plant Sciences, Quaid-i-Azam University, Islamabad 
*Corresponding Author’s Email: mustafascholar@gmail.com 

The leaf rust epidemic in 1978 shifted the focus of local wheat breeders to 

introduce new effective leaf rustgenes from exotic sources (often obtained from 

CIMMYT and USDA) to the local varieties. However, the rapid changes in rust 

causing pathogen (Puccinia triticina) warrant deploying more efficient 

technologies for screening, selection and development of new varieties. Hence 

the present study was designed to focus on screening the presently available 

resistant genes in local wheat varieties, find the effective leaf rust resistance 

genes and to suggest a pre-breeding plan to combat future leaf rust incidence. 

This study evaluates the genetics of thirty-eight commercial wheat varieties 

using specific molecular marker for six significant Lr genes (Lr10, Lr13, Lr21, 

Lr24, Lr26, Lr27 and Lr31) revealing the presence of these genes in 18, 16, 0, 0, 

16, 27 and 21 varieties respectively. Thirty one commercial wheat varieties bear 

more than one Lr genes. To optimize the observations ABI 3730 capillary array 

method was used for the detection of required product of specific size with 

sensitivity in single nucleotide polymorphism. The STS markers showed 

efficiency to verify four effective genes (Lr10, Lr21, Lr24, and Lr27) in local 

germplasm with parallel analysis from field trial. The data provided showed that 

the genes (Lr10, Lr13, Lr26, and Lr27-Lr31) are widely distributed in Pakistan 

varieties while the absence of Lr24 and Lr21, hence provided a motivation to 

transfer such widely effective genes to enhance resistance through MAS 

breeding. Findings showed that the marker assisted selection employing 

sensitive ABI 3730 analysis of distributed Lr genes in Pakistani wheat will help 

to establish gene pyramiding against leaf rust races and hence a way forward to 

integrate effective genes in future wheat varieties. The reliability of STS and 

specific SSR marker under diverse genetic background will also be a futuristic 

approach.  

Analysis, Inhibition and Degradation of Mycotoxins in Foodstuff 

Saima Majeed 

Department of Biochemistry, IBBB, IUB 

Mycotoxins are toxic natural food contaminants, mainly produced by moulds of 

genera Aspergillus, Penicillum and Fusarium. Cereal grains are the most 

suspected food material, which can be contaminated by mycotoxins. Since 

cereals are being consumed worldwide in a bulk, so contaminated cereals poses 

a high risk to general public health.One of the important aspect which could 

significantly contribute to manage mycotoxins contamination, is the proper 

analysis and surveillance of food. There is a dire need of surveillance of 

mycotoxin contamination in food consumed by Pakistani population. Initial 
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screening by High Performance Liquid Chromatography (HPLC), revealed a 

high-level of aflatoxins contamination in Pakistani cereals. Since HPLC method 

is non-confirmatory and may give a false positive results, the analytical method 

was upgraded to confirmatory one using liquid chromatography-tandem mass 

spectrometric technique. Mycotoxin contamination profile of Pakistani food 

(rice, maize, wheat and maize products) using a multi-mycotoxin LC-MS/MS 

methodology, has been investigated, with a subsequent risk assessment of 

mycotoxins exposure to Pakistani population. Myco-flora of contaminated 

cereal posing high risk (rice) was isolated and identified. Inhibition of prevalent 

fungus (Aspergillus flavus) and its toxigenic potential associated with rice, using 

natural inhibitor was investigated. Comparison of eight essential oils by their 

chemical composition, anti-fungal activity and anti-aflatoxigenic effect was 

done. The study also investigate an eco-friendly and inexpensive approach to 

detoxify Aflatoxin B1 in real food medium using UV and sunlight sources with 

optimization of different variables like sample thickness, time of exposure and 

wavelength of applied light source. Structural identification of degraded 

products with possible paths of generated fragments ions by MS/MS was 

proposed and biological toxicity assessment of degraded products compared to 

parent compound was evaluated 

Pilea Umbrosa induces Apoptosis and inhibits Metastasis in 

Malignant Cells through Targeting STAT3 Signaling Pathway 

Irum Naz 

Department of Biochemistry, Faculty of Biological Sciences, IBBB, IUB 

Aberrant gene function and altered signalling pathways are closely linked with 

the proliferation, metastasis, and angiogenesis of tumour cells, which result in 

the transition of cancer cells from their site of origin to other parts of the body. 

Through modulating JAK/STAT3 activation in breast cancer cell lines, we have 

looked into the mechanism of Pilea umbrosa methanol (PUM) extract anticancer 

potential. Anti-proliferative and apoptotic potential of PUM extract was 

determined against various breast cancer cells, through MTT and Flow 

cytometry analysis. Cells were analyzed through transwell and invasion matrigel 

system for their metastatic potential against PUM extract. Finally, Western 

blotting used to analyze the protein expression of apoptotic and STAT3 

signaling pathway. We found that PUM, at concentrations as low as 25 µg/ml, 

suppressed the growth of several breast cancer cell lines including MDA-MB-

231, and Mcf-7 cells. PUM induces apoptosis and triggers cell cycle arrest, 

which can be correlated with its ability to downregulate the expression of 

cleaved caspase-9/3/7/8, PARP, pro-apoptotic proteins Bax, Bak, Bid, and 

cytochrome-c, and upregulate the expression of Cyclin D1, Cyclin E, VEGF, 

COX-2, metastatic protein MMP-9/2, anti-apoptotic proteins Bcl-2, Mcl-1, 

Survivin, and XIAP in a concentration-dependent manner. The underlying 

mechanism of PUM-induced apoptosis was preceded by the suppression of 

constitutive STAT3 signalling in MDA-MB-231 cells in a time-dependent 
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manner. STAT3 suppression was mediated through inhibition of upstream 

Janus-activated kinases (JAK1 and JAK2) and c-Src protein, suggesting the 

involvement of tyrosine kinases. The inhibition of STAT3 via Stattic inhibitor 

(SC-203282) reverses the PUM-inhibited proliferation, induces apoptosis, cell 

cycle arrest and abrogates angiogenesis in the MDA-MB-231 cell line. Indeed, 

we found that PUM also induced the expression of tyrosine phosphatase of 

Protein Inhibitor of Activated STAT3 (PIAS-3) that is correlated with the down-

regulation of constitutive STAT3 activation in MDAMB-231 cells. Our results 

conclude the anticancer effect of PUM through inhibition of STAT3 pathway in 

MDA-MB-231 cell lines. Further, PUM-induced apoptosis in suitable animal 

models would be an encouraging and promising research area. 

Abbreviations: Single transducer and activator of transcription 3 (STAT3), X-

linked inhibitor of apoptosis protein (XIAP), Poly (ADP-ribose) polymerase) 

(PARP), Bcl-2 homologous antagonist/killer (BAK), Bcl-2-Associate X protein 

(BAX), B-cell lymphoma-extra-large (BCLXL), 3-(4, 5-Dimethylthiazol-2-

yl)_2,5 diphenyltetrazoliumbromide (MTT), Matrix metalloproteinases-2/9 

(MMP-2/9). 

Delineating the Molecular and Phenotypic Spectrum of the CNGA3-

Related Cone Photoreceptor Disorder in Pakistani Families 

Sairah Yousaf1, Nabeela Tariq2, Zureesha Sajid3*, Shakeel A. Sheikh4, Tasleem 

Kausar5, Yar M. Waryah6, Rehan S. Shaikh3,7, Ali M. Waryah4, Saumil Sethna 1, 

Saima Riazuddin1,8, and Zubair M. Ahmed1,8,9,* 

1Department of Otorhinolaryngology, Head & Neck Surgery, School of Medicine, 

University of Maryland, Baltimore, MD 21201, USA; 2Department of Zoology, 

Sardar Bahadur Khan Women’s University, Quetta ; 3Institute of Molecular Biology 

and Biotechnology, Bahauddin Zakariya University, Multan; 4Molecular Biology 

and Genetics Department, Liaquat University of Medical and Health Sciences, 

Jamshoro; 5Department of Zoology, Government Sadiq College Women University, 

Bahawalpur; 6Scientific Ophthalmic and Research Laboratory, Sindh Institute of 

Ophthalmology and Visual Sciences, Hyderabad; 7Center for Applied Molecular 

Biology, University of the Punjab, Lahore; 8Department of Biochemistry and 

Molecular Biology, School of Medicine, University of Maryland, Baltimore, MD 

21201, USA; 9Department of Ophthalmology and Visual Sciences, School of 

Medicine, University of Maryland, Baltimore, MD 21201, USA 
*zureeshasajid@gmail.com(ZS), zmahmed@som.umaryland.edu(ZMA) 

Cone photoreceptor dysfunction represents a clinically heterogenous group of 

disorders characterized by nystagmus, photophobia, reduced central or color 

vision, and macular dystrophy. Here, we described the molecular findings and 

clinical manifestations of achromatopsia, a partial or total absence of color 

vision, co-segregating with three known missense variants of CNGA3 in three 

large consanguineous Pakistani families. Families’ enrolment and clinical 

examination yielded the data of families affected with cone dystrophies. The 

enrollment and examination followed the tenets of the Declaration Helsinki. 
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Two families (PKAB149, PKED06) were enrolled from the Punjab province of 

Pakistan, while the third family (LUSG06) was identified from the Sindh 

province. Informed written consent was obtained from all participants. Sanger 

sequencing of all the coding exons and exon-intron junctions of CNGA3 was 

performed using the proband DNA samples from families PKAB149 and 

PKED06. While whole exome sequencing (WES) was used to identify the 

disease-associated variants in family LUSG06. NCBI conserved domain was 

used to generate CNGA3 protein structural domains, while Clustal omega 

multiple alignment was used to assess the conservation of the identified variants 

across several different species. Varsome (www.varsome.com, accessed on 15 

October 2021) was used for pathogenicity predictions, and allele frequencies 

were obtained from gnomAD (https://gnomad.broadinstitute.org/, accessed on 

15 October 2021) database. The 3-Dimensional (3D) protein structures were 

generated using Phyre2 server (http://www.sbg.bio.ic.ac.uk /phyre2/html/page. 

cgi? id=index, accessed on 15 October 2021) with “Intensive Mode” option, 

which is a combination of template-based modeling and ab initio methods. In 

order to determine the impact of the newly identified mutation on CNG channel 

functionality, homomeric as well as heteromeric CNG channels were 

heterologously expressed and surface expression quantified in human embryonic 

kidney 293 (HEK293) cells. Fundus examination and optical coherence 

tomography (OCT) imaging revealed myopia, thin retina, retinal pigment 

epithelial cells loss at fovea/perifovea, and macular atrophy. Combination of 

Sanger and whole exome sequencing revealed three known homozygous 

missense variants (c.827A>G, p.(Asn276Ser); c.847C>T, p.(Arg283Trp); 

c.1279C>T, p.(Arg427Cys)) in CNGA3, the α-subunit of the cyclic nucleotide-

gated cation channel in cone photoreceptor cells. All three variants are predicted 

to replace evolutionary conserved amino acids, and to be pathogenic by specific 

in silico programs, consistent with the observed altered membrane targeting of 

CNGA3 in heterologous cells. Insights from our study will facilitate counseling 

regarding the molecular and phenotypic landscape of CNGA3-related cone 

dystrophies. 

Resolving adolescence-onset progressive myoclonic epilepsy with 

variable phenotypes using whole exome sequencing 

Muhammad Ilyas1, Rafaqat Ishaq1, Khajista Tahira1, Sadiq Noor Khan2, Ataullah3, 

Fayaz Ahmad4, Umme Habiba1, Aatika Minhas5, Ghazala Kaukab Raja1, Pakeeza 

Arzoo Shaiq1* 

1University Institute of Biochemistry and Biotechnology, PMAS Arid Agriculture 

University, Rawalpindi, Pakistan; 2Department of Medical Laboratory Technology, 

University of Haripur, Khyber, Pakhtunkhwa, Pakistan; 3Applied Genomics Centre 

and State Key Laboratory of Molecular Neuroscience, Hongkong University of 

Science and Technology, Division of Life Sciences, Hong Kong; 4Department of 

Biostatistics and Epidemiology School of public health Zhengzhou University Henan 

China; 5Paediatric Department, Polyclinic Hospital, Islamabad  
*Corresponding Author’s Email: pakeezaarzoo@uaar.edu.pk 
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Objective: Progressive myoclonic epilepsies (PMEs) are a group of 

neurodegenerative disorders most commonly affecting adolescents. It is 

characterized by generalized myoclonic epilepsy, ataxia, cognitive deficits, and 

dementia. To date, several PMEs associated genes have been identified with 

specific phenotypes. However, CLN6 variants with variable phenotypes have 

not been described with adolescence-onset PMEs in Pakistan. In the current 

study, we described three individuals affected with autosomal recessive 

adolescence-onset PMEs from a multiplex Pakistani family with substantially 

variable clinical phenotypes.Methods: Whole Exome Sequencing (WES) was 

performed in the proband followed by Sanger sequencing to identify the 

causative variant(s) which was later verified using bi-directional Sanger 

sequencing. Results: We identified a homozygous recessive CLN6 variant 

c.768C>G (p.Asp256Glu) which resides at the TM6-TM7 loop domain of CLN6 

a hotspot for CLN6 variants that is currently thought to be typical for 

PMEs.Conclusion: This study supports and expands the phenotypic spectrum of 

CLN6 mutations and the importance of considering CLN6 variant c.768C>G in 

diagnosing adolescence onset progressive myoclonic epilepsy. Moreover, it also 

indicates variable pathology among these patients with the same CLN6genotype 

strongly contributes to clinical heterogeneity. 

Keywords: CLN6, Neuronal ceroid lipofuscinosis, Progressive myoclonic 

epilepsies 

BOTANY 

Role of Foliar Application of Ascorbic Acid to Reduce Salt Stress on 

Wheat (Triticum Aestivum L.) 

Tahreem Gull1*, Athar Mahmood2, Hafeez ur Rehman1, Attiqa Rehman1, Chanda 

Shaheen1, Sadia Khalid1, Ayesha Faiz1 

1Department of Botany, University of Agriculture Faisalabad, Pakistan 
2Department of Agronomy, University of Agriculture Faisalabad, Pakistan 

*Corresponding Author’s Email: tahreemgull283@gmail.com 

Wheat (Triticum aestivum L.) is amongst the most important foods. High 

concentration of salinity critically affects most of the plants, specifically wheat. 

In current study, the impact of ascorbic acid (AsA) to decrease salinity stress 

was inspected in two commercial cultivars of wheat (Punjab 85, Okaab 2000). 

Experiment was carried out with three replications in 36 plastic pots filled with 

8kg sand in each pot. Two salinity levels (0, 120 mM) with foliar application of 

ascorbic acid (0, 50 mM, 100 mM) were applied after germination of wheat. 

After 18 days of salinity treatment, foliar application of AsA was applied. After 

3 weeks of treatment, data about biochemical, physiological and yield properties 

were noticed by standard procedure. The experiment was conducted in UAF 

Community College PARS under a completely randomized design (CRD) and 

results were analyzed by using CO-STAT software and means of treatment was 

compared by using Tukey’s test at 5% level of significance. Under salinity 
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stress, application of AsA significantly (p≤0.05) enhanced morphological 

parameters such as (Plant height, SL, RL, SFW, RFW, SDW, RDW, LL, LW, 

LA and Number of leaves per plant) yield (i.e., number of branches per plant, 

number of pods per plant and number seeds per pod) key physiological attributes 

(such as chlorophyll a, chlorophyll b, carotenoids, total chlorophyll and 

chlorophyll ratio) and biochemical parameters (i.e., Na+ , K+ and Ca²+ ions) in 

experimental varieties of wheat. Overall results explained that wheat cultivar 

Punjab 85 reduce the salt stress and shows better growth than Okaab 2000 under 

salt stress. It is revealed from this study that AsA mitigate the salt stress in 

wheat. 

Keywords: Wheat, Punjab 85, Ascorbic acid role, Salt stress, Morpho-

physiological attributes 

Influence of foliar applied thiourea on Spinach (Spinacia Oleracea 

L.) under Saline Conditions 

Mishal Mushtaq*, Muhammad Shahbaz, Chanda Shaheen, Amna Iftikhar, Shahid 

Ali Khan, Jazab Shafqat, Hafeez ur Rehman 

Department of Botany, University of Agriculture, Faisalabad, Pakistan 
* mishalmushtaq1998@gmail.com  

Spinach (Spinacia oleracea L.) is an annual, leafy, green flowering plant. Salt 

stress is an environmental factor that would affect the growth attributes of 

spinach crop. Using thiourea as a foliar spray to ameliorate salt stress would 

beaneconomically consistent approach. For this purpose, a pot filled experiment 

was conducted in Old Botanical Garden University of Agriculture, Faisalabad. 

Sowing was done with each pot contain 15 seeds of spinach, the crop was 

planted in 24 pots and each pot was filled with sand. After germination of plants, 

Hoagland solution was applied to spinach plants. Two levels of salt stress (0 and 

150 mM) along with Hoagland’s solution were applied to crop. Harvesting was 

carried out and different parameters were recorded. Recorded data were 

analyzed by using CO-STAT software. Data showed, salinity increased several 

growth metrics along withchlorophylla, chlorophyll b, and total chlorophyll, 

whereas other spinach growth factors were unaffected by salt 

stress.Exogenouslyapplied thiourea dramatically enhanced the number of leaves, 

catalase, and peroxidase in spinach plants, but other spinach plant characteristics 

were unaffected by the foliar administration of thiourea. Other parameters such 

as shoot fresh weight, root fresh weight, shoot dry weight, root dry weight, root 

length, chlorophyll a, chlorophyll b, carotenoids, total chlorophyll, chlorophyll 

a/b ratio, SOD, TSP, MDA H2O2, Na+, K+, and Ca2+ remained unchanged as a 

result of the combined effect of salinity and thiourea. 

Keywords: Thiourea, Saline conditions, Spinach, Physiological attributes, 

unaffected morphological attributes 
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Anatomical Modifications in Conocarpus Erectus L. from the 

Faisalabad Region 

Ayesha Faiz1, Farooq Ahmad1 , Adeeba Zafar2, Shazia Munir3, Abida Parveen4, 

Jazab Shafqat5, Anam Shahzadi6 

1Department of Botany University of Agriculture Faisalabad 

Corresponding Author’s Email: farooqbot@yahoo.com , ayeshafaiz874@gmail.com  

Conocarpus erectus L. belongs to family Combretaceae. Combretaceae plants 

range in size beginning tall timber trees and lianes. It is short shrubs. Botton 

wood plant, multi-trunked, shrubby, evergreen tree with low branches. Leaves 

are evergreen, alternating, thick and leathery, with an entire margin. It’s oval in 

shape but mixed up to 4 inches long and 2 inches wide, green and glabrous 

above and below and consume an entire margin. The current study to examine 

the anatomical modifications in C.erectus L. from different region of Faisalabad 

was conducted. That research includes the leaf and stem anatomical 

modifications to explore the various ecotype of C. erectus. Stem and leaf 

covered with thick epidermis layer to conserve water in dry conditions. Leaves 

have condensed outer epidermal wall including adaxial hypodermis and have 

dorsiventral amphistomatic and isobilateral. The cell of the lower epidermis of 

leaf was greater than upper to overcome water shortage. The larger epidermis 

thickness is present in dry habibtat to protect the plant from shortage of water. 

The stem is circular in form and larger Metaylem area was found in salinity 

area. The larger numbers of stomata are found on the abaxial surface to conserve 

water in harsh conditions. Significant responses were obtained when we were 

performed analysis of variance (ANOVA). 

Keywords: Anatomy; Conocarpus Erectus; Faisalabad 

Effect of ascorbic acid on Zea Mays L. under drought stress 

Adeeba Zafar, M. Sajid Aqeel Ahmad*, Ayesha Faiz, Abida Parveen, Jazab Shafqat, 

Adil Murtaza, M. Ikram 
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*adeebazafar108@gmail.com(AZ), sajidakeel@uaf.edu.pk(MSA) 

Maize (Zea mays L.) is vital grain crop. It is Pakistan's third largest cereal crop 

after rice and wheat. Drought is one of the ways that climate fluctuations disturb 

growth and yield liable on the intensity of the period and the developmental time 

of the crop. In dry and semiarid areas, where plants are frequently subjected to 

phases of water shortage stress, which is one of the key causes of crop loss in 

the whole world, drought stress is thought to be the principal issue controlling 

plant growth. Plants have complicated reactions to drought, and it sounds that 

drought stress impairs a number of physiological and metabolic functions. It is 

noteworthy that under conditions of dryness, active oxygen species such as 

superoxide (O2) and Hydrogen peroxide (H2O2) radicals can develop. It results 

in oxidative loss to the photosynthetic apparatus and alters essential cellular 
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macromolecules through an increase in the loss of electrons by molecular 

oxygen. Ascorbic acid helps to relieve this stress. Vitamin C is known as 

ascorbic acid. It plays an essential part in the phytochrome mediated signaling 

process and functions as both an antioxidant and a cofactor for several 

enzymatic activities. Ascorbic acid aids in the recovery of damaged cells and the 

immune system by shielding cellular organelles from reactive oxygen species, 

thereby reducing cell death. The Sdg 2002 and MMRI Yellow, two kinds of 

maize (Zea mays L.), were raised in pots in the Old Botanical Garden at the 

University of agriculture Faisalabad. Drought stress was maintained at 50% FC 

after one week of germination. Ascorbic acid was injected into soil medium as a 

solution to investigate its efficacy as a growth hormone for maize. By applying 

two different ascorbic acid concentrations (100 ppm and 200 ppm) to maize 

plants, the concentration of ascorbic acid that was most beneficial was 

determined. Analysis of variance (ANOVA) was used in combination with 

COSTAT software to statistically assess data for a number of growth and 

physiological parameters. Under drought stress, ascorbic acid was demonstrated 

to be useful in accelerating maize growth. Numerous parameters, including 

shoot length and root length, dry and fresh mass, chlorophyll a, chlorophyll b, 

calcium, and potassium levels showed a significant improvement. Activity of 

antioxidants were also measured. 

Keywords: Ascorbic acid; Zea Mays L.; drought stress 

Antagonistic effects of Abscisic acid and Indole acetic acid on root 

and shoot growth of Sunflower (Helianthus annuus L.) under salt 

stress 

Laiba Farooq, Nargis Naz 

Department of Botany, The Islamia University of Bahawalpur 

Plant growth is seriously affected by abiotic stresses such as drought, salinity, 

heavy metals or temperature extremes. Salinity is one of the most important 

limiting factors for agricultural crop production and sustainability particularly 

for oil-seed crops all around the world. The adverse effect of salt appears on 

whole plant level at almost all growth stages such as germination, seedling, 

vegetative and reproductive growth. Phytohormones play a crucial role by 

regulating plant responses to salinity stress that ultimately lead to plant 

adaptation to harsh environment. The present study aimed at determining the 

effect of exogenous application of abscisic acid and indole acetic acid on root 

and shoot growth of Helianthus annuus L. under NaCl salt stress. A pot 

experiment was conducted in a complete randomized design with four factors 

and five treatments each with three replicates i.e. 0mM(T0), 50mM(T1), 

100mM(T2), 150mM(T3), 200mM(T4). The pots were arranged in four blocks, 

one block consisting of five different levels of sodium chloride, the other two 

containing salt along with a combination of indole acetic acid (15μM) and 

abscisic acid (15μM) separately. The forth block containing sodium chloride 

combined with indole acetic acid and abscisic acid. Results of this study 
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indicated that high salinities caused decline in all morpho-anatomical attributes 

measured. Higher levels of salinity caused a reduction in plant height, root and 

shoot length, leaf area and fresh weight. Anatomical changes were also noticed 

in terms of epidermis cell area, thick sclerenchyma, increased metaxylem vessel 

area and cortical area and thick endodermis. It was concluded that high salinity 

caused ionic imbalance and inhibit water uptake which results in osmotic and 

ionic stress leading to smaller cell size and cell injury. Exogenous application of 

indole acetic acid had appeared to ameliorate the inhibitory effect of salt on root 

and shoot in terms of better growth. In addition ABA also played the role in salt 

tolerance either by decreasing or maintaining the growth close to those of 

control plants. However, the combination of IAA and ABA had a slight but non-

significant promontory effect on growth of the plant. 

Keywords: Abscisic acid; Indole acetic acid; Sunflower; Helianthus annuus; 

salt stress 

 

Phytotoxicity of Lead (Pb) on Germination, Growth and 

Biochemical Parameters of Cyamopsis tetragonoloba L. and Sesamum 

indicum L. - Screening of Plants for Pb Tolerance 
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Contamination of soil by lead (Pb) has become one of the major environmental 

problems worldwide. To investigate the Pb phytotoxicity and tolerance, the 

green house experiment was carried out with two plants species i.e., Cyamopsis 

tetragonoloba and Sesamum indicum. For this purpose, the plants weresubjected 

to six Pb concentrations i.e., 100, 200, 400, 600, 800 and 1000 mg Pb kg-1 soil. 

Soil without spiked were taken as control. After 12 weeks of experiment, Pb 

toxicity on growth and biochemical parameters were determined. The results 

revealed that seed germination and most of the growth parameters were 

significantly (p<0.05) reduced under high Pb stress. Chlorophyll contents were 

also decreased with increased Pb concentrations. The toxic effects of Pb in C. 

tetragonoloba and S. indicum were arranged inorder of 100 < 200 < 400 < 600 < 

800 <1000 mg Pb kg-1. Pb tolerance in terms of growth parameters suggested 

that C. tetragonolobaandS. Indicum has great potential to counteract the 

deleterious effects of Pb contaminated soil. 

Keywords: Soil contamination, lead, phytotoxicity, Cyamopsis tetragonoloba, 

Sesamum indicum. 
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Inocybaceae is one of the species rich family of mushroom forming fungi 

distributed all over the world. During field survey from different coniferous 

forests of Pakistan, several specimens of Inocybaceae belonging to different 

genera were encountered. These specimens were described on the basis of 

morphological data and molecular phylogenetic analysis based on internal 

transcribed spacer region of nrDNA. Three genera of Inocybaceae were 

represented by a total of 11 taxa. Inocybaceae includes seven species, Mallocybe 

includes one species, while Pseudosperma is represented by three species. 

During this investigation, six species are previously undescribed and two are 

found for the first time in Pakistan. 

Keywords: Cedrus, Himalayan forests, ITS, Pinus, Taxonomy 

 

Morpho-anatomical response of Two Hybrid Abelmoschus 

esculentus cultivars against various levels of copper and magnesium 

salts 

Shahbana Siddique, Nargis Naz, and Maqbool Ahmed* 

Department of Botany, The Islamia University of Bahawalpur 
*Corresponding Author’s email: maqbool.iub19@gmail.com  

Plants being living organisms require nutrition for their growth, sustainability 

and development. The vital nutrient elements for plant growth are termed as 

essential nutrients or essential mineral elements. Essential nutrients are divided 

into two categories micronutrients and macronutrients. Among macronutrients 

Magnesium is a very important it is a key chlorophyll atom and plays a 

significant role in photosynthesis. Copper is a key element in the list of plant 

micronutrients. It is involved in various metabolic processes also functions in a 

variety of enzymes as a structural component. Plant growth and productivity are 

affected by abiotic stress. Mineral nutrients insufficiency or excess is one of 

these abiotic stresses which affect the plant growth. Plants have to cope with this 

stress for their survival. Pakistan has a most of the urban and rural community 

living on vegetables. Okra is a multipurpose crop due to its various uses of fresh 

leaves, buds, flowers pods, stems and seeds. The presentresearch was conducted 

to evaluate the effects of copper and magnesium salts on the morpho-anatomical 

characters of two hybrid Abelmoschus esculentus L. cultivars KIRAN and 

TARA F1. The experiment was designed in completely randomized design 
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(CRD) with two factors (two hybrid Abelmoschus esculentus L. cultivars and 

three levels of Copper sulphate and Magnesium sulphate) and four replicates in 

each row. Morphological and anatomical parameters that were selected to study 

the effect of Copper and Magnesium salt shown that KIRAN Hybrid cultivar 

showed better growth in contrast to TARA FI under CuSO4 stress. Generally, 

root length, shoot length, leaf density, fresh and dry mass of KIRAN hybrid 

cultivar showed positive responses under copper stress as compared to TARA 

FI. Plants showed some anatomical adaptive strategies to cope with stress 

conditions like epidermal thickness, cortical thickness, endodermal cell area, 

metaxylem cell area, phloem thickness in root, stem and leaf is generally 

increased. Under MgSO4 KIRAN and TARA FI both were affected in terms 

their growth. Under CuSO4 + MgSO4 synergistic effect TARA F1 is better as 

compared to KIRAN and it showed positive response under synergistic stress in 

terms of its growth parameters. 

 

Comparative effect of Sodium, Magnesium and Copper Salts on 

Growth and Anatomical Parameters of Ricinus communis 

Iqra Nawaz, Nargis Naz, and Maqbool Ahmed* 

Department of Botany, TheIslamia University of Bahawalpur 
*Corresponding Author’s Email:maqbool.iub19@gmail.com  

Toxic metals have been increasing day by day due to various practices 

worldwide. So their effects on living organisms especially on plants is of great 

concern. Present study was carried out on effects of chlorides of sodium, 

magnesium and copper on morpho-anatomy of Ricinuscommunis. Plant shows 

adaptations and improved growth at lower concentrations of sodium and 

magnesium chloride but decrease in growth parameters was observed at higher 

concentrations. Copper being a heavy metal had more devastating effects on 

plants at all levels of concentrations. Plant could not even survive at higher 

levels of copper chloride. At lower levels of sodium and magnesium plant 

showed prompted root and shoot growth but at higher levels a decrease was 

observed in above mentioned parameters. A decrease in growth parameters of 

root and shoot at all levels of copper chloride was observed. Same trend was 

seen in case of leaf parameters for all the treatments. Plant showed maximum 

growth at lower levels i.e 100mM and 200mM of sodium and magnesium. 

Maximum growth was observed in case of 200mM magnesium chloride which 

showed that magnesium chloride is beneficial to plant growth at this 

concentration. Copper chloride is very toxic to Ricinus communis at all levels. 
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Allelopathic effect of Trianthema portulacastrum L. leaf extract on 

morpho-anatomical parameters of three wheat weeds at 

prereproductive stage 

Sidra Ajmal, Nargis Naz 

Department of Botany The Islamia University of Bahawalpur  

Wheat, Triticum aestivum L. is one of the most important food crops which are 

playing a key role in economic affairs of the World. Biotic stresses such as 

weeds, viruses and pests are among factors which cause reduction in plant’s 

productivity. Plants have to evolve strategies to survive from biotic stresses 

because they cannot escape from stress by moving to places that are more 

favorable. The present research work was conducted to evaluate the effect of a 

weed leaf extract and pesticide on wheat and three weed species (Convolvulus 

arvensis L., Asphodelus tenuifolius and Chenopodium album). Aqueous extract 

was prepared and treatments were applied at regular intervals. The experiment 

was planned in completely randomized design (CRD) with two factors (weed 

species and concentration levels) with three replicates. Morphological and 

anatomical parameters that were selected to study the effect of weed leaf extract 

and pesticide treatment have shown that wheat has exhibited positive effect 

under weed leaf extract treatment. An increase in root length shoot length, leaf 

area and no. of leaves has been observed in wheat. Plant has showed better 

growth at 100% concentration of weed leaf extract treatment. Root area and 

shoot area has also been increased. While root length, shoot length, leaf area and 

no. of leaves has been decreased in all the three weeds. Moreover, anatomical 

attributes of the weeds were also affected by weed leaf extract treatment and 

pesticide. An increase in epidermis thickness and cortical cell area has been 

observed in root of all the three weeds. Increase in phloem thickness and 

decrease in metaxylem vessel area has been observed in the stem of 

Chenopodium album and Convolvulus arvesis. Decrease in stomatal density has 

been observed in leaf of Asphodelus tenuifolius and Convolvulus arvesis. 

Generally, weed leaf extract treatment exhibited a negative influence on the 

morphological characters of weeds and this negative influence increased with an 

increase in concentration of weed leaf extract. At 100% concentration of weed 

leaf extract treatment this inhibitory effect became almost parallel to that effect 

caused by pesticide. Most significant negative impact has been observed in 

Chenopodium stem and leaf parameters at 100% concentration of weed leaf 

extract treatment. So, we can say that weed leaf extract can be used to control 

weeds in wheat fields and this method of eradicating weeds is economical and 

pollution free. 
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Effects of various sodium and calcium salt levels on root and shoot 

structural modifications of Arind (Riccinus communis) 

Aiman Nasir, Nargis Naz, Sidra Ajmal 

Department of Botany The Islamia University of Bahawalpur  

Agriculture has been being affected by environmental stresses such as drought, 

salinity, extreme temperatures, chemical toxicity and oxidative stress which 

reduce crop yield fifty percent, approximately and water stress that is caused by 

salinity and drought is a prevalent problem in the world. Salinity stress is one of 

the most important abiotic stress factors that limit crop production in arid and 

semi-arid regions. Salinity negatively affects plant growth when salts 

accumulate in the root zone of the plants. Castor is a hardy crop which survives 

in a wide ecological range. Basically castor grows throughout the warm-

temperate and tropical regions and flourishes under varieties of climatic 

conditions. Castor is naturally a long-day plant, but it is adaptable with fewer 

yields to a wide range of photoperiods. The present research was conducted to 

analyze the comparative effects of sodium chloride and calcium chloride and 

their combined effect on the Riccinus communis. In this research, I focused on 

the comparative effects of sodium and calcium chloride on the morpho-

anatomical characters of plant Riccinus communis and their structural 

adaptations against salinity. Seeds were collected and trial was established from 

April to May in Botany Department, The Islamia University of Bahawalpur. The 

plants were kept in full sunlight and irrigated daily. Five different levels of 

sodium chloride and calcium chloride and their synergistic effect were used in 

the present trial, 3 to 4 replicates in each row .i.e. control (NaCl, CaCl2 and their 

combined effect), 50mM, 100mM, 200mM, 400mM respectively with the 

interval of 10 days. The experiment was planned in a completely randomized 

design (CRD) with one control and four level treatments of NaCl and CaCl2 

respectively. Effect of salinity on Morphological and anatomical parameters 

concluded that the castor plant (Riccinus communis L.) is tolerant of salinity and 

the growth and development of castor plants are affected by high salinity as 

plant is tolerant and develop adaptations against salinity. Calcium generally 

plays the role of nutrient for plants and reduces the effect of salinity on the 

morpho-anatomical characters of plants. The significant effects were observed at 

200mM and 400mM. The Riccinus communis does not cope with these high 

salinity levels and was affected. The Riccinus communis is an important crop 

medicinally and commercially. It may contribute to Pakistan’s economy and it 

has significant tolerant capacity to face the extreme salinity. 
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Assessment of salt tolerance and forage nutritional potential in 

Aeluropus lagopoides (Linn.) and Octhocloa compressa (Forssk.) 

against varying levels of NaCl stress 

Syeda Zainab Akbar, Nargis Naz  

Department of Botany The Islamia University of Bahawalpur  

In the present study, variable changes in morphological, physiological and 

nutritional composition changes of Aeluropus lagopoides and Octhocloa 

compressa were assessed to check the salt tolerance and nutritional potential of 

the two desert grass species. A. lagopoides and O. compressa populations were 

collected from the natural habitat, Ladam Sir, which is highly salted area of the 

Cholistan desert, Pakistan. Collected samples were grown in the control habitats 

to acclimatize them to the ambient environmental conditions. The experiment 

was carried out after acclimatization, using a complete randomised design 

(CRD) with two grass species and four salt levels (Control, 100, 200, 300 mM 

of NaCl) as factors, as well as four replications of each treatment. After three 

months, plant samples were collected carefully to study the salt tolerance 

potential, morphological and physiological adaptations and nutritional value 

against salt stress. The effects of salinity were prominent on both grasses and 

both were discovered as the most salt tolerant species with high nutritive 

potential. Morphological characters of Aeluropus lagopoides showed more 

stability in root length, shoot length, number of leaves, internodal length and 

plant fresh weight under salinity except at highest salt concentration than O. 

compressa. Osmotic adjustment and tissue ionic content constancy was more 

pronounced in Aeluropus lagopoides due to which it can withstand harsh 

environmental conditions. Results clearly concluded that A. lagopoides is more 

tolerant, which assured the survival of the plant under heavy salinity stress and 

has more nutritive potential than O. compressa. 

Ameliorative effects of Salicylic acid on Morpho - anatomical 

parameters of Linseed (Linum usitatissimum L.) under Sodium and 

Magnesium Salt stress 

Farkhanda Farooqi, Nargis Naz  

Department of Botany The Islamia University of Bahawalpur  

Salinity is a term that is often used as a group of different salts that have been 

associated with contamination and potential toxicity of soil. Salinity is a great 

threat to different types of crops especially to oil seed crops. Application of 

Phytohormones is an emerging technique that can ameliorate the toxic effects of 

salts in soil that can retard plant growth and yield. This study was conducted to 

check the ameliorative potential of salicylic acid against NaCl, MgCl2 salt stress 

on morpho-anatomical parameters of Linum usitatissimum L. A pot experiment 

was performed with three replicates and three treatments. Five different levels of 

NaCl and MgCl2 with and without growth regulator (salicylic acid 15μM) were 
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used in this experiment i.e. 0mM(T0), 50mM(T1), 100mM(T2), 150mM(T3), 

200mM(T4). Results of this study indicated a clear decline in morphoanatomical 

parameters of NaCl treated plants as compared to MgCl2 treated plants. Low salt 

concentration had little or no effect on plant morpho-anatomical parameters but 

significant reduction was observed at highest salinity level (200mM). Higher 

levels of salinity caused a reduction in plant height, shoot length, number of 

leaves per plant, flowers and yield density. Anatomical changes were also 

noticed in terms of epidermal thickness, cortical cell area, vascular bundle area 

and reduced pith size. It was concluded that the reduction in water uptake in 

plants during high salinity created osmotic stress and ion toxicity leading to 

smaller cell size and cell injury. Exogenous application of salicylic acid 

appeared to induce protective measures as better growth and yield of plant in 

response to saline conditions. Salicylic acid showed better results under low and 

moderate levels of salinity by enhancing cell elongation. Based on these results, 

salicylic acid had no prominent effect on growth of Linum usitatissimum L. at 

higher salt levels. However, at lower concentrations of sodium and magnesium 

plants showed positive behavior and enhanced plant growth. 

Foliar application of Indole acetic acid on Coriander (Coriandrum 

sativum L.) to mitigate NaCl and KNO3 salt toxicity 

Memona Ali, Nargis Naz  

Department of Botany The Islamia University of Bahawalpur  

Salinity is one of the crucial abiotic stresses that have an effect on plant growth 

and development. High salt stress has a negative effect on the entire plant at 

almost all stages of growth, including germination, seedling, vegetative and 

reproductive growth. Phytohormones play a crucial role by regulating plant 

responses to salinity stress that ultimately lead to plant adaptation to harsh 

environment. Coriandrum sativum is an important medicinal herb and used for 

the flavoring of different food items such as salad, meat sauce and pickles. The 

present study was carried out to assess the foliar application of Indole acetic acid 

on coriander (Coriandrum sativum) to mitigate NaCl and KNO3 salt toxicity. A 

completely randomized design (CRD) pot experiment was carried out, with six 

factors and five treatments of varying levels i.e., Control, 50mM(T1), 

100mM(T2), 150mM(T3) and 200mM(T4) each with three replicates. The pots 

were arranged in six blocks, three blocks consisting of five different levels of 

sodium chloride, potassium nitrate and their combined effect, the other three 

containing salts along with indole acetic acid (0.5ppm) and their combined 

effect, separately. The results indicated that coriander has the better mechanism 

for the salinity stress in terms of morphology and anatomy. Moderate and high 

salts levels cause a slight reduction in various morphological parameters such as 

shoot and root length, number of leaves and branches, leaf area, fresh and dry 

weight while combine dose of salts and IAA showed improvement in morpho-

anatomical parameters. Anatomical changes in the increased epidermis cell area, 

reduced cortical area, thick sclerenchyma, increased metaxylem vessel area and 
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thick endodermis were also observed. It was concluded that high salinity caused 

ionic imbalance and inhibit water uptake which results in osmotic and ionic 

stress leading to smaller cell size and cell injury. However, exogenous 

application of indole acetic acid appeared to mitigate the inhibitory effects of 

salinity on all of the growth parameters evaluated to various extents, particularly 

at low salt concentrations (50 mM and 100mM NaCl). In addition, at the highest 

salinity level of 200 mM NaCl, IAA had little effect. While at KNO3, IAA 

showed the better effects on morphoanatomical features at maximum salinity 

levels of 200mM. It might be said that plant growth regulators can be 

successfully used to increase yield in this economically important seed crop 

under saline conditions. 

Effect of different fencing regimes on community structure of 

perennial plant species in Cholistan desert, Pakistan 

Muhammad Idrees  

Department of Botany, The Islamia University of Bahawalpur 

Plant communities are constantly declined due to various biotic and abiotic 

factor such as drought, highs alinity, temperature, overgrazing and urbanization. 

It imposed a threats of extinction to the native plants species so there was need 

to protect these economically and naturally important plants. Protected are as 

conserves a threatened or endangered species habitat, species diversity, and 

population dynamics of range facing harsh condition.The cholistan desert has a 

very limited and subnormal vegetation cover so it was, thus imperative that 

necessary steps should be taken not only to restore it to its original level but also 

to improve it.The present study was conducted to analyze the effect of different 

fencing regimes on a community structure of perennial plant species in 

Cholistan desert. Major sites include Derawar Fort (Biodiversity Park IUB), 

Mauj Garh Fort (Livestock Farm) And Lal Suhanra National Park (Sheikh 

Mohammed Bin Zayed Al-Nahyan Conservation and Breeding Center). In each 

site, thirty-three quadrates measuring10x10m2 are laid out at random.e.g. eleven 

quadrate at each subsites (sanddune, interdune and clayeyland). During the study 

the parameter which we covered are density, relative density, relative frequency, 

cover, relative cover, importance value index and diversity index. After the 

completion of the study 31 families and 57 species are reported in all three sites. 

Generally, Ochthochloa compressa, Suaeda fruticose and Lasiurussc indicus 

showed very high values of relative density, relative frequency, relative cover 

and importance value. Cenchrus ciliaris, Cymbopogon jwarancusa followed by 

Haloxylon salicarnicum have moderate while Ziziphus nummularia, Salvadora 

oleiodes, Aristida hystricula, Calotropis procera and Heliotropium crispum 

have very low values of phytosociology parameters. The average of Diversity 

index of all species are found at all three siteswas (0.8009822). Over all selected 

three sites play an important role in the conservation of many native species of 

desert that are otherwise facing multiple biotic abiotic and anthropogenic 

factors. 



Global Science Technology and Management Conference GSTMC-23 
 

99 

 

Comparative Morpho-Anatomical Response of Citrullus colocynthis 

L. under different abiotic stresses 

Sana Fatima, Nargis Naz  

Department of Botany The Islamia University of Bahawalpur  

Abiotic factors are the major yield-limiting factors for plants. The recent 

increase in contamination of arable lands with heavy metals is one of the most 

important causes of loss in crop productivity. On the other hand, salinity is also 

one of the major Abiotic stresses that affect crop production worldwide. 

Comparative Morpho-anatomical response of Citrullus colocynthis L. of ecotype 

I (Desert plant) and ecotype II (agricultural plant) under different abiotic factors 

were examined. The experiment was planned in a completely randomized design 

(CRD) with three factors and three replicates. Following levels of NaCI (0mM, 

50mM, 100mM, and 200mM), NiCl2 (0μM, 50μM, 100μM, 200μM) and For 

combined effect of NaCI (0mM, 50mM, 100mM, 150mM, 200mM) + NiCl2 

(0μM, 50μM, 100μM, 150μM, 200μM) solutions were used. The data was 

subjected to statistical analysis using Microsoft Excel software and Minitab 

statistical software for analysis of variance (ANOVA) and LSD for comparison 

of mean values. Morphological parameters include Root length, Shoot length, 

Number of leaves, Leaf area and Fresh and Dry weight of plant. While 

microscopic study of stem, root and leaf were observed. Both morphological and 

anatomical results showed that Ecotype I revealed significant tolerances than 

Ecotype II under these contaminations. Both Ecotypes I and II are less affected 

and reveal the ability to survive moderately under salt and heavy metal stresses. 

But under combined stress Ecotype I and II showed considerable affect as 

compared to single salt and metal stress. However, Ecotype I gave better 

responses in comparison to Ecotype II under combine stress. 

Comparative Morpho-Anatomical Response of Sesbania rostrata 

under Different Levels of Sodium Chloride and Chromium Oxide 

Stresses 

Hina Anwar, Noreen Fatima, Nargis Naz  

Department of Botany The Islamia University of Bahawalpur  

Plants face many biotic and abiotic stresses in natural environment that limits 

plant growth and productivity. Among the abiotic stresses, salinity and heavy 

metal toxicity are affecting the plants productivity worldwide. Sesbania rostrata 

is a small leguminous tree, in the genus Sesbania widely distributed throughout 

the tropical and subtropical regions and called as the most successful survivors 

in arid and semi-arid regions as they possessed most of the features required to 

withstand harsh environmental conditions. The present study was conducted to 

evaluate the comparative morpho-anatomical response of Sesbania rostrata 

under different levels of Sodium Chloride and Chromium Oxide. For this 

purpose, the healthy seeds of Sesbania rostrata were sown in pots filled up with 
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loam soil (2:1) in Central Nursery of the Bagdad-ul -Jadeed Campus. Treatments 

i.e.100mM NaCl, 200mM NaCl and 300mM NaCl solutions and three different 

levels of CrO3 i.e.50uM CrO3, 100 uM CrO3 and 150uM CrO3 were given after 

nearly two weeks of the establishment of the seedling and subsequent treatments 

were given after one week. Three replicates were kept for each treatment along 

with control. Sesbania specie showed many structural modifications under salt 

and heavy metal stresses and showed many specific adaptive characteristics such 

as number of stomata; epidermal thickness, cortical cell area, cortical thickness 

and endodermal thickness were increased under both stresses. In conclusion, 

present study on the Sesbania specie anatomy confirms that the heavy metal had 

a considerable impact on the development of the adaptive component of 

Sesbania. 

Evaluation of Tolerance Potential and Adaptive Strategies in Barley 

(Hordeum vulgare L.) against Toxicity Induced by Some 

Micronutrients. 

Hina Anwar, Maham Tariq, Nargis Naz  

Department of Botany The Islamia University of Bahawalpur  

Micronutrient such as zinc, copper, iron, chromium, manganese, molybdenum 

and chlorine are responsible for the regulatory function of cell organelles, as the 

nutrients that are consumed and present at lower concentration in plant tissues 

are often regarded as plant’s nutritional requirements. Excessive micronutrients 

are biologically toxic to plants, in response plants shows various morpho-

anatomical, biochemical and cellular adaptations. The objective of the present 

study is to determine the effect of certain micronutrients (Zn, Cu, Cr) in various 

concentrations affecting the growth of Hordeum vulgare L. Concentrations that 

were maintained during the study were T0=control, T1= 30uM, T2=60uM, 

T3=120uM and T4= 240uM of all there micronutrients of ZnSO4, CrCl3 and 

CuSO4. The experiment was performed with three replicates in CRD 

(Completely Randomized Designed). Results indicated that in pre-reproductive 

morphological data the micronutrients treatment showed positive effect on plant 

growth. At prereproductive stage of plants ZnSO4 treatment showed significant 

decrease in number of leaves, dry and fresh weight. At post-reproductive level, 

increasing micronutrient amount caused decrease in overall Hordeum vulgare 

growth parameters. Hordeum vulgare showed significant increase in root 

anatomical characters including epidermal and cortical thickness to store 

excessive micronutrients. Stem epidermal and cortical thickness also increased 

while declined all the other parameters. In leaves significant increase in 

epidermal and cortical cell area with increase in xylem and phloem thickness 

was recorded at the lower concentration of micronutrients. The micronutrient 

application increase plants growth up to the 60uM concentration. Higher 

concentrations of micronutrients showed the significant decrease of Hordeum 

vulgare growth. 
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Evaluation of Gibberellic acid and Indole acetic acid impacts on 

growth and physiological parameters of Anethum graveolens under 

salt stress 

Maria Akhtar, Nargis Naz, Muneem Akhtar 

Department of Botany, The Islamia University of Bahawalpur  

Salinity becomes a serious threat when soluble salts occur in excessive 

concentrations in the soil or water and can severely effect plant growth and 

yield. This adverse effect of salt stress appears on whole plant level at almost all 

growth stages including germination, seedling, vegetative and maturity stages. 

The aim of this study was to investigate the effect of gibberellic acid and indole 

acetic acid in terms of morpho-physiological characters of dill (Anethum 

graveolens L.) under salt stress. Although plant response to salinity depends on 

several factors; however, PGR are important substances that are critical in 

modulating plant responses that eventually lead to adaptation to salinity. Both 

GA and IAA has positive impact on plant growth through the effect on cell 

division and elongation. Dill (Anethum graveolens L.) is an aromatic plant has a 

potential value as a medicinal herb and spice vegetable used extensively in food 

and pharmacology. The trial was designed as CRD (completely randomized 

design) with four factors (NaCl, NaCl + IAA, NaCl + GA, NaCl 

+IAA+GA).The pot experiment was conducted which consist of 60 pots with 

three replicates and five treatments.Five different levels of sodium chloride with 

growth regulator level (IAA, 15 µM; GA, 15µM) were used in this trail. The salt 

treatment included, control, 50mM, 100mM, 150mM and 200mM level. Results 

indicated that Anethum graveolens have shown the better tolerance under 

salinity stress at moderate level and under high salt levels causes a slight 

reduction in growth parameters (plant height, shoot length, root length and no of 

leaves) and showed that plant adaptive behavior against stress. With the 

application of IAA under saline soil showed better results by elevating plant 

fresh and dry matter than untreated plants under salinity. Results showed that 

salt caused remarkable changes in some anatomical parameters. Microscopic 

studies showed that anatomical characters like stem epidermal thickness and 

vascular bundle area negatively impacted by salinity as compared to IAA and 

combine dose of GA and IAA that showed enhancement in several anatomical 

parameters. Root anatomical characters indicated expansion in cortical thickness 

(enhancing water storage) and vascular bundles (elevating water conduction). 

Physiological parameters like photosynthetic pigments exhibited marked 

reduction under salinity as compared to plants treated with PGRs. 
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Influence of Foliar Spray of Different Plant Growth Prompters on 

Salt Tolerance in Wheat (Triticum aestivum L.) 

Muneem Akhter, Nargis Naz 

Department of Botany, The Islamia University of Bahawalpur  

The most important food crop in the world is wheat (Triticum aestivum L.) as 

per its production and area under cultivation. The salinization of the soil is a big 

issue with multiple plant growth in arid or semi-arid areas. An experiment was 

conducted in UAF science block research area. Wheat (Triticum aestivumL.) 

variety Faisalabad 2002 was used as an experimental plant. The stress 

development process involved one concentration of sodium chloride (120 mM). 

In order to enhance all growth and biochemical attributes of NaCl-stress in 

wheat, foliar application of, GA3, AsA, TU and SA (5 mM) has been used to 

measure the effectiveness of phenolic compounds. The following parameters, 

including shooting and root longness, fresh weight of shoot and root, dry weight 

of shoot and root, number of tillers, leaf area, number of leaves, diameter of 

stem, ascorbic acid, chlorophyll a and b, carotenoids, phenolic both in shoot and 

root and soluble sugars, flavonoids, sodium, potassium, calcium, nitrates, 

phosphates and sulphates both in root and shoot were examined after harvest. 

The experiment design will be completely randomized design with three 

replications. Statistical analysis will be applied by using statistical software 

“statistix8.1”, to compare the treatment means. 

Effect of Salicylic Acid Application on Growth Attributes of Maize 

Plant (Zea mays L.) under Chromium and Cadmium Stresses 

Hina Anwar, Syeda Sadaf Zehra 

Department of Botany, The Islamia University of Bahawalpur  

Heavy metal stress is one of the key factors that limit crop growth and yield in 

the world. Chromium (Cr) and Cadmium (Cd) are non-essential and hazardous 

heavy metals present in the environment. Maize is a source of food for humans 

and animals as it has adequate nutritive values. In the region of Southern Punjab 

mainly to feed the growing population, maize is being cultivated on the metal 

polluted soils. Salicylic acid (SA) is believed to be a plant hormone that plays a 

significant role in plant growth, development, and resistance to abiotic stresses. 

To reveal the toxic alleviation effect of SA on maize plants under the Cd and Cr 

stresses, the morphological and anatomical parameters were evaluated in maize 

plants. RCBD design with five replications was used for this study. Plants were 

treated with 50, 100, 150 and 200 μM concentrations of both metals alone and 

with the foliar application of 100 μM SA concentration (50ml/ Plant) succeeding 

the experimental design as: T0 (Control), T1 (50 μM metal), T2 (100μM metal), 

T3 (150 μM metal), T4 (200 μM metal), T5 (50 μM metal + 100 μM SA), T6 

(100μM +100 μM SA), T7 (150 μM metal+ 100 μM SA), T8 (200 μM metal 

+100 μM SA). Results showed that both Cd and Cr stresses with the increasing 
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concentrations from 50 to 200 μM reduced the morphological and anatomical 

parameters of maize plant. 200 μM concentrations of both metals rigorously 

influence the plants growth parameters. The negative effect of both metals is 

more obvious on the root than stem and leaves. Salicylic acid efficiently 

lessened the metal tension by enhancing all the morphoanatomical attributes of 

plant at all metal concentrations. SA at 50 μM metal concentration enhanced the 

majority of growth attributes more than the control plants. Among the 

morphological parameters, plant height, root length, leaf area, fresh and dry 

weight is efficiently improved by the SA under the stress of both metals above 

the control. Metals stress reduced the thickness and cell areas of plant tissues 

which is remarkably promoted by the SA as a strategy to lessen the metal 

deposition into the plant cells and organelles. SA application under the both 

metals stress especially at low concentrations notably enhanced the epidermal, 

cortical and vascular bundle thickness in the stem, epidermal and cortical 

thickness and cell areas, pericycle and vascular bundle cell areas in the root 

above the control plants. Leaf midrib area, lamina and mesophyll thickness 

boosted above the control plants by SA under the Cr stress more efficiently, 

while leaf epidermal and cortical cell area more significantly improved by SA 

under the low concentration of Cd stress. Taken together, it is directed that 

exogenous SA can play a positive regulatory role in relieving metal toxicity in 

the maize plants. 

Morpho-Anatomical adaptations for salinity tolerance in a saline 

desert grass blue panic (Panicum antidotale Retz.) 

Muhammad Aamir Wasim1*, Nargis Naz1, Syeda Sadaf Zehra1, and Hidayatullah2 

1Department of Botany, The Islamia University of Bahawalpur, Bahawalpur 63100, 

Pakisan ; 2Department of Botany, Shah Abdul Latif University Khairpur 66022 

Sindh, Pakistan 

* Email: aamir_wasim25@yahoo.com; Cell number: 092 0345 8712621; ORCID 

ID 0000-0002-3345-8267  

To examine anatomical adaptations in a potential forage grass, blue panic 

(Panicum antidotale Retz.), a population was collected from the naturally saline 

patches of the Cholistan desert, Pakistan. Using a hydroponic system, four 

salinity treatments 0 mM of NaCl (control), 100, 200 and 300 mM of NaCl were 

maintained in half strength Hoagland nutrient solution. As salinity level of the 

external growth medium increased, at root level, Panicum antidotale showed 

increased root cross-sectional area, epidermal and endodermal thicknesses, and 

greater proportion of cortical parenchyma. Sclerification of outer cortex was 

visible only at the highest salinity level. At stem level increased stem area, 

epidermis thickness and epidermal cell area, vascular bundle numbers and 

decreased vascular bundle cell area were recorded with increase in the salinity 

level of the medium. At leaf level, Panicum antidotale showed smaller and 

thicker leaves, increased epidermis thickness, and well-developed bulliform 

cells, increased trichome density under high salinities. Furthermore, both 
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stomatal density and stomatal area were considerably reduced under high 

salinities. All these may contribute towards water conservation, which 

ultimately account for species survival under saline-induced physiological 

droughts. On the basis of anatomical modifications and its correlation with 

biomass it was concluded that blue panic can easily be grow at salt affected 

areas and such anatomical modifications seemed to be critical for the better 

survival of species under harsh sandy and salty environment.  

Keywords: salt stress; sclerification; biomass; anatomical adaptations; 

bulliform cells; Panicum antidotale. 

Impact of nano silicone on morphophysiological and anatomical 

attributes of Maize grown in Hg Stress 

Mahwish Munir1, Amber Raza1, Zahoor Ahmed2, Iqra Bibi1, Qaifa Qazla1, Sitara 

Siddique1, Aisha Shabbir1, Komal Nawaz1, Mahnoor Khan1 

1Department of Botany, The Government Sadiq College Women University, 

Bahawalpur, Pakistan; 2Department of Botany, University of Central Punjab, 

Bahawalpur 

Heavy metal is one of the main aspects that limit plant growth. Mercury is one 

of the most hazardous heavy metals because it is absorbed by plant roots and 

then moves to the leaves and other parts of the plant. Based on this critical 

subject, a complete randomized design (CRD) with factorial arrangement-

controlled experiment was carried out on "producing Mercury stress tolerance in 

maize by foliar spray of Nano silicon". In this experiment, we employ four 

treatments of Nano silicon with T1=0.03g/L, T2=0.06g/L, T3=0.09g/L, and 

T4=0.12g/L, and a single stress treatment of Mercury chloride at a concentration 

of 0.02g/L. T1 is kept under control in both régimes. The results of this 

experiment showed that it slows plant growth in terms of morphological 

characteristics as shoot, stem and leaf length and width. In term of physiological 

attributes, rate of photosynthesis, transpiration and other factors decline. By 

applying Nano silicon treatments, it improves these attributes as increased 

morphological attributes such as shoot length which is maximum 58cm, leaf 

length 43cm stem width and other factors. It will increaseanatomical, 

biochemical, antioxidants, chlorophyll contents and antioxidant characters. The 

Nano silicone particles increase the different attributes of the Maize plant. 

Keywords: Heavy metal (Mercury), Maize variety (hybrid Pak Afgoi), Nano-

silicon, Antioxidant, Chlorophyll contents and Carotenoids. 

Enhancing Cadmium toxicity tolerance in Maize (Zea mays L.) 

through foliar application of Nano-Silicon Particles. 

Amber Raza1, Mahwish Munir1, Zahoor Ahmed2, Sitara Siddique1, Iqra Bibi1, Qaifa 

Qazla1, Aisha Shabbir1, Komal Nawaz1, Mahnoor Khan1 

1Department of Botany, The Government Sadiq College Women University, 

Bahawalpur, Pakistan; 2Department of Botany, University of Central Punjab, 

Bahawalpur 
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Nowadays, heavy metals are a serious threat as they have adverse and toxic 

effects on plants. Cadmium (Cd) metal is poisonous because it stunts plant 

growthand causes disturbance in stomatal opening, transpiration and 

photosynthesis. To overcome the effect of Cadmium, silicon nanoparticles play 

an important role in photosynthesis, chlorophyll content and production rate of 

plants. The current work was conducted with the intention of improving 

tolerance in Maize plants under Cd-induced stress by foliar applying nano 

silicon. A Complete Randomized Design (CRD) with factorial arrangement was 

conducted on “Enhancing Cadmium toxicity tolerance in Maize (Zea mays.L) 

through foliar application of nano silicon particles”. Five treatments of silicon 

nanoparticles were applied: To = control group, T1 = Si NPs at 0.244 mg/l, T2 = 

Si NPs at 0.488 mg/l, T3 = Si NPs at 0.732 mg/l, and T4 = Si NPs at 0.976 mg/l 

and three Cadmium treatments on a Maize variety 1 (Co=control, C1 = Cd @ 15 

ppm, and T2 = Cd @ 30 ppm) (SF-9515 F1 Single cross Hybrid). This 

controlled experiment decided that the Cadmium at 30 ppm negatively disturb 

the morphology (shoot length, shoot fresh weight and shoot dry weight), leaf 

pigments (chlorophyll a, chlorophyll b, total contents and carotenoids contents) 

biochemical traits (TSP, TP, TSAA, TSS) and antioxidant activities such as 

POD, CAT, APX,SOD) but the root length, root fresh and dry weight and 

concentration of cadmium in root and shoot were increased. The treatment T3 

gives the highest value. 

Keywords: Heavy metal (Cadmium), Physiological parameters, Nano-silicon, 

Zeamays.L, Chlorophyll contents and Carotenoids. 

Sodium and Nickel induced Morpho-Anatomical Changes at Whole 

Plant Level in Cucumis melo L. 

Maria Bilal, Nargis Naz 

Department of Botany, The IslamiaUniversity of Bahawalpur  

Soil salinity and heavy metals are two most threatening environmental stresses 

imposing hyper-osmotic and ionic stress in plants. Wild plants are being used as 

source of bio-medicines and have naturally immense potential against abiotic 

stress. Cucumis melo L. is cucurbit weed used in conventional mediation to 

mitigate many diseases. The present study was conducted to evaluate the effect 

of salt, metal and combined treatment in terms of morpho-anatomical 

characteristics at whole plant level in Cucumis melo at Department of Botany, 

The Islamia University of Bahawalpur in 2019. Two Ecotypes of C. melo were 

selected named as Ecotype I (Desert Type) and Ecotype II (Agricultural Type). 

The experiment was planned in a completely randomized design (CRD) with 

three factors and three replicates. The data was subjected to statistical analysis 

using Microsoft Excel software and Minitab statistical software for analysis of 

variance (ANOVA) and LSD for comparison of mean values. Following levels 

of NaCl (50mM,100mM,150mM,200mM), NiCl2 levels (50µM,100µM,150µM, 

200µM) and combined were used during this study. Most of the morpho-

anatomical features were least affected at low and moderate levels of NaCl and 
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NiCl2 and considerably reduction at high level was observed in Ecotype I but 

Ecotype II showed gradual to abrupt decrement from low to high levels. And 

combined treatment exposed detrimental effect in Ecotype II than Ecotype I as 

compared to single stress. Results of present study indicate that Ecotype I was 

more tolerable than Ecotype II at high level of contamination. These treatments 

reduced growth of root and shoot, fresh and dry weight of plant, number of 

leaves and leaf area in term of morphology along with anatomical changes in 

stem, root and leaf were observed in all tissues of both Ecotypes. However at 

highest level of these stresses exposed reduction in the both Ecotypes. So it is 

concluded that agricultural type of C. melo L. is sensitive because it may reduce 

water uptake and create the osmotic conditions and ion toxicity that results in 

small cell size and cell injury plus also showed less adaptations to sodium and 

nickel toxicity as compared to desert type of the C.melo L. that having the better 

acclamation strategies. 

A Review of Weed Flora Inhabited in Potato Fields Encapsulates the 

Globe with the Special Emphasis of Pakistan 

Nageen Bashir*, Fahim Arshad, Nidaa Harun, Saman Amin, M. Waheed 

Department of Botany, Faculty of Life Sciences, University of Okara 
*Corresponding Author’s Email: nageenbashir14@gmial.com 

The potato (Solanum tuberosum L.) is a useful food and cash crop ranked third 

in the list as world’s most popular food hence widely grown over the world 

including Pakistan. In China and India about one third of the world’s potatoes 

produced. Potatoes are spread over a large area of Pakistan with the production 

of 4.1 million tons. Weeds are undesired species that stop growth and yield of 

cultivated crops. Weeds interfere with crops because of their direct competition 

for sunlight, water, nutrients and space. Competition of weed is most severe and 

can decrease production of potato at initial stage of growth. Weeds decrease the 

effectiveness of agricultural tool and excellence of fertile lands, reduce the 

germination capability of crops seed due to phytotoxins. Current review 

comprehend all available literature of weeds present in potato crop.All over the 

world quadrate method was used to study the weeds of potato at different 12 

countries around the globe. A total of 160 weed species belonging to 46 genera 

and 16 families were reported. Anagallis arvensis L., Poa annua L., Lathyrus 

aphaca L., Phalaris minor Retz, Galinsoga parviflora Cav.,Cirsium arvense L., 

Cyperus rotundus L., Acalypha indica, Amaranthus spinosus L. andImperata 

cylindrica L. were dominantly reported weeds. In Pakistan 14 different surveys 

were conducted to enlist the weedy flora grown in potato crop by using quadrate 

method (1m2 x 1m2). These surveys reported 75 different weed species and 

Poaceae and Amaranthaceae as dominant families. Punjab is leading province of 

Pakistan for production of potato but there is no proper weed survey conducted 

in this area. This study is conducted to explore the weed flora of such area which 

were not under the phytosociological discussion before. 

Keywords: Solanum tuberosum L., weed, quadrate method, multivariate, 
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phytotoxins. 

Weed Distribution Patterns along thefields of Wheat crop: A Review 

Sana Bilal*, Fahim Arshad, Nidaa Harun, Saman Amin, M. Waheed 

Department of Botany, Faculty of Life Sciences, University of Okara 
*Corresponding Author’s Email: sanamycologist@gmail.com 

The main aim of this review is to comprehend all available literature of the weed 

occupy the Wheat crops growing around the globe as well as in Pakistan. Wheat 

(Triticum aestivum Linn.), an important cereal Rabi crop because one third 

population of world relies on it for dietary intake. Currently, about 600 Mt of 

wheat grain is produced annually which provides 20% of the energy and 25% of 

the protein requirements of world’s 6.6 billion people. Weeds are the unwanted 

plants which grow in the crop fields and reduce production by 25-30%. The 

production of wheat will increase up to 37% if weeds are controlled in the fields. 

All over the world, quadrate method was used to identify the weeds dominating 

in wheat crop field at different 14countries which reported 130 species from 17 

different families. The weed species such as Fumaria indica, Euphorbia 

helioscopia, Calendula arvensis, Cynodon dactylon, Cannabis sativa, 

Coronopus didymus, Rumex dentatus, Desmostachya bipinnata and Cyperus 

rotundus are dominant worldwide because they are suppressing the growth, 

stopping germination and declining the yield of the various cereal crops specific 

to wheat. Pakistan is agricultural country wheat is food crop as well as it 

increases the economy of this county. In Pakistan different 16 wheat crop sites 

were surveyed and documented 60 different weeds species from across Pakistan. 

Punjab is main hub of wheat production in Pakistan and there is no 

documentation regarding weeds and its impact on wheat crop from this region. 

Therefore to make effective control on weeds and to maximize the crop yield 

phytosociological considerations are required.  

Keywords: Wheat, Weed, Triticum aestivum Linn., Quadrate, Cereal rabi crop, 

crop yield, phytosociology.  

Some Morpho-anatomical and Agronomic Aspects NaClTolerence in 

Five Varieties of Gossipium hirsutum L. 

Nargis Naz, Syeda Zainab Akbar*, and Alveena Benish 

Department of Botany, The Islamia University of Bahawalpur 
*Corresponding Author’s Email:  zainabakbar9@gmail.com 

Cotton, Gossypium hirsutum L. is one of the most important fibrecrops playing a 

key role in economic and social affairs of the world. Abiotic stresses such u salt 

excess (NaCl), drought and temperature are among factors most limiting to plant 

productivity Plants have to evolve strategies to survive from abiotic and biotic 

stresses because they cannot escape from stress by moving to places that are 

more favorable. The present research work was conducted to evaluate the effect 

of NaCl on multiple stress tolerant plants five varieties of Gossypium hirsutum 
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L. that are important cash crop of Pakistan. Seeds of five varieties were 

collected from cotton center and trial was established in Botany Department of 

The lslamia University Bahawalpur. The Plants were kept under full Sunlight 

and irrigated daily till their full establishment in controlled environment. Five 

different levels of sodium chloride were used in present trial viz., to four 

replicates in each row i.e. control (without sodium chloride solution), 50mM, 

l00mM, l50mM, 200mM, four treatments of Sodium Chloride and one control 

level. These treatments were applied three times with the interval of fifteen days. 

After each treatment plant were allowed to survive in stress conditions in regular 

irrigation. The experiment was planned in completely randomized design (CRD) 

with two factors (five varieties of cotton with one control and four level 

treatment of Sodium chloride) and four replicates in each row. Samples were 

carefully collected to study various morpho-anatomicaI characteristics of both 

plant varieties. Morphological and anatomical parameters that were selected to 

study the effect of sodium chloride on plant which concluded that five varieties 

of cash crop are salinity tolerant as well as show some resistance against salt 

stress. As plants are tolerant, they must have developed some adaptive strategies 

to cope with harsh environment conditions. Generally, the effect of sodium 

chloride was prominent in all varieties but in the term of morpho-antornieal 

features, the effect was severe at 200mM level which is very high level of salt 

concentration and plants of five varieties not bear this concentration and effect 

their growth. These potential variety may contribute to Pakistan’s economy and 

these have significant tolerant capacity to face the harsh salinity environment. 

Inducing lead tolerance in tomato (Solanum lycopersicum) through 

combined use of plant growth promoting rhizobacteria (Bacillus 

megaterium and Bacillus safensis) 

Sheeza Ramzan, Nargis Naz 

Department of Botany, The Islamia University of Bahawalpur 

Present study was held to evaluate the effect of lead tolerant plant growth 

promoting rhizobacteria (LTPGPR) on growth, physiology, yield, and lead 

uptake in tomato in sand soil polluted with lead under jar conditions. Two pre-

characterized lead tolerant rhizobacterial strains S18 (Bacillus megaterium), S11 

(Bacillus safensis) and their combination was used to inoculate tomato growing 

in sandy soil contaminated with different levels (0, 400 and 800 mg kg-1) of lead 

by using lead acetate salt as a source of lead. Treatments were organized 

according to completely randomized design with factorial preparations. At 

harvesting, data regarding growth attributes (root and shoot length, fresh and dry 

weights of shoot and root, plant height, number of leaves), color of leaves, 

physiological elements (Chlorophyll ‘a’,‘b’ and carotenoids content), relative 

water content of fresh and dry leaves, lead content in roots and shoots of plant 

samples were recorded. Data were analysed by standard statistical procedures. 

Results showed that lead contamination reduced the plants growth, physiological 

attributes and yield at all levels of lead stress. But inoculation with lead tolerant 
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plant growth promoting rhizobacteria in soil polluted with lead improved plant 

growth (plant height, shoot length, root length, number of leaves, leaf color, 

fresh and dry weight of leaves, fresh weight of root and shoot, dry weight of 

shoot and root), physiological attributes and yield of tomato as compared to 

plants grown in sandy soil without inoculation. Inoculation with PGPR also 

decreases the uptake of lead in roots and shoots as compared to plants in lead 

contamination withoutinoculation. 

Keywords: lead tolerance, heavy metal, Solanum lycopersicum, PGPRS, 

Bacillus species 

Effect of KNO3 on Germination and growth attributes of Barely 

(Hordeum Vulgare) under Salt Stress 

Sadia Sarwar, Nargis Naz, Syeda Sadaf Zehra, Faizan Khalid 

Department of Botany, Islamia university of Bahawalpur, Pakistan 

A pot experiment was conducted in the backyard of Department of Botany, The 

Islamia University of Bahawalpur, Pakistan during December 2021 to march 

2022 to study the effect of priming on different growth attributes of Barely plant 

under salinity. Before sowing, seeds were primed with two solutions of KNO3 as 

15 mM (T2) and 20 mM (T3) concentrations for 10 hours. After priming, 10 

seeds were manually sownon 31st of December 2021, half inch deep in soil and 

later 5 plants were maintained in each pot. Four different levels of salinity were 

imposed as 0mM (t0), 50mM(t1), 100mM(t2) and 150mM(t3). The experiment 

was consisted of 36 pots and three replications each. Response of germination, 

growth and chlorophyll content was studied for rising level of salinity. The 

results of study indicated the fact that germination and growth attributes were 

affected negatively as a result of salinity and this damage was proportional to 

rising level of salinity. Chlorophyll contents of plant were more adversely 

affected by salinity. However, seed priming mitigated the adverse effects of 

salinity. Emergence traits and fresh weight of plant was significantly improved 

due to priming. The reason for this positive response as a result of priming is 

due to pre-germination metabolism caused by priming with KNO3. Seed priming 

improves activity of enzymes like α-amylase, β-amylase, dehydrogenase and 

catalase that improve carbohydrate metabolism in germinated seeds. Although 

both concentrations of KNO3 used were found to mitigate salinity, but T2 level 

(15mM KNO3) was found more efficient. 

Keywords: Priming, KNO3, Chlorophyll content, Salinity, Barely. 

Evaluation of leaf morpho-anatomical and photosynthetic 

traits in some differentially adapted perennial desert grasses 

Nargis Naz, Syeda Sadaf Zehra, Sadia Sarwar, Jaweria Malik 

Department of Botany, Islamia university of Bahawalpur, Pakistan 

Deserts are generally prone to a number of ecological hazards which act as 

agents for the development of particularly a very diverse group of grasses, 
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which can resist harsh conditions through multiple Morpho-anatomical 

adaptations. Shoot and root morphology, osmotic adjustment and stomatal 

characteristics are features related to stress adaptation. The present study was 

conducted to evaluate the Leaf Morpho-anatomical and photosynthetic traits in 

Some differentially Adapted Perennial Desert grasses native to harsh climates. 

Three ecotypes of each five desert grass species i.e., Cymbopogon jawarancusa, 

Panicum antidotale, Panicum turgidum, Sporobolus ioclados and Lasiurus 

scindicus were collected from three different Habitats of Cholistan desert i.e 

Cholistan Institute of Desert studies (CIDs) in the Islamia University of 

Bahawalpur that is less saline controlled habitat, Kaaley pahaar near Marot 

moderately saline and RD 65 in laal suhanra extremely saline. Results indicated 

that Ecotype three of P. antidotale has shown more reduced leaf area as 

compared to all the other four species. While an ecotype three of P. turgidum 

has shown more increased leaf area. Fresh weight and dry weight of L. scindicus 

was higher in an ecotype three while it was lower in an ecotype three of S. 

ioclados. In Anatomical characteristics Leaf thickness in ecotype two of all the 

grass species except L. scindicus was minimum. Adaxial epidermis thickness 

was minimum in an ecotype three of C. jawarancusa and P. antidotale. Abaxial 

epidermis thickness was maximum in an ecotype three of C. jawarancusa, S. 

ioclados and L. scindicus. Sclerenchyma thickness in ecotype three of C. 

jawarancusa, S. ioclados and L. scindicus was maximum. Vascular bundle 

density was maximum in an ecotype three of C. jawarancusa and P. turgidum. 

Vascular bundle area was reduced in ecotype three of all the five grass species 

except P. turgidum. Meta and protoxylem vessel area reduced in an ecotype 

three of C. jawarancusa, P. antidotale and P. turgidum. No stomata was found 

on the Adaxial epidermis of C. jawarancusa. Stomatal density increased in an 

ecotype three of all the five grass species except L. scindicus. Stomatal area 

decreased in an ecotype three of all the five grass species except S. ioclados. 

Leaf hair density has increased in an ecotype three of all the five grass species 

except L. scindicus. More adaptations were seen in an ecotype three of all the 

five grass species. Among all the grass species, S. ioclados and L. scindicus 

presented more adaptations. These potential plants may contribute significantly 

for the phytoremediation and reclamation of naturally and anthropogenically 

affected soils. 

Comparative Efficacy of zinc application methods for 

biofortification of wheat grown on phosphorus amended calcareous 

soils 

Muhammad Imran Tipu1,2, Muhammad Akhtar2, Nadeem Sarwar2, Nargis Naz1, 

Qudsia Nazir3, Muhammad Adil Rehman4 

1Department of Botany, Faculty of Chenical and Biologigcal Sciences, The Islamia 

University of Bahawalpur; 2Nuclear Institute for Agriculture and Biology College 

(NIAB-C), Faisalabad; 3Soil Chemistry section, Institute of Soil Chemistry and 

Environmental Science, Ayub Agriculture Institute Jhang Road Faisalabad; 
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Zinc (Zn) malnutrition is apprehended as most common form of “Hidden 

Hunger” round the globe especially in areas having alkaline calcareous soils 

with low micronutrients availablilty due to high soil pH and rapid fixation. 

Current study was planned to identify the effective Zn source and mode of 

application for improving physiology, yield and Zn bioavailabilty under various 

phosphorus (P) amendments in wheat crop. Studies were conducted at the 

experimental field area of Nuclear Institute for Agriculture and Biology (NIAB) 

to investigate the effect of Zinc (Zn) fertilization using different methods of Zn 

application on growth and Zn uptake of wheat. Zinc was applied as foliar spray 

of 0.5% Zn solution(FZ), seed coating 1% Zn (SC), band placement of zincated 

urea (ZCU), Soil Zn @ 15kg ha-1 (SZ), Soil Zn @ 15 kgha-1+ 0.5% Zn foliar 

spray (SFZ). The zinc treatments were applied with soil application of DAP (Di 

ammonium phosphate) and PA (Phosphoric acid). Foliar Zn was applied through 

spray 2 times at different growth stages (booting and grain filling). Other 

fertilizers were applied at recommended rates. Experiment was planned in 

randomized complete block design (RCBD) with three replications. Two main 

blocks were prepared receiving DAP and PA fertilizers. Growth, yield and 

quality parameters were recorded wherein exogenous Zn application was found 

not only to improve plant growth and yield of wheat but also the Zn 

bioavailability by decreasing Phytate to Zn ratio (PZR) in grains of wheat grown 

in Zn deficient alkaline calcareous soil. Though only soil Zn treatments (Soil 

application, seed coating and Zn-coated urea) are not as efficient as foliar Zn 

application. It may be inferred that appropriate soil plus foliar Zn application 

approach is required for achieving proper plant growth and development and 

improving bioavailable Zn content in grain of wheat grown on alkaline 

calcareous soils.  

Keywords: Zn application, hidden hunger, wheat, alkaline calcareous soils of 

Pakistan, Zn biofortification. 

Ameliorating Effect of Bio-inoculant on the Growth, Physiology and 

Yield of Carrot (Daucus carota L.) under Lead (Pb) Stress 

Naveed Abbas Nasir1, Naima Huma Naveed1, Tahir Shahzad1, Nasim Ahmad 

Yasin2
, Zain Ali3, Muhammad Jamil4 and Aamir Ali1 

1Department of Botany, University of Sargodha; 2Horticulture Wing, University of 

the Punjab, Lahore; 3Department of Horticulture, Pir Mehr Ali Shah Arid 

Agriculture University Rawalpindi; 4Department of Botany, Islamia University 

Bahawalpur 

Due to streamlined industrialization, lead (Pb) is one of the major cause of 

scaling down of the crop productivity. In the course of current study, the 

negative effects of lead (Pb) on growth, physiology and yield of selected 

genotypes of carrot (Daucus carota L.)were studied. The conclusions drawn 

from the conducted research depicts that all growth contributing factors were 
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divulges to be decreased under the influence of standardized treatment of lead 

(Pb). Application of bio-inoculants played a pivotal role to ameliorate lead (Pb) 

toxicity. Selected 29 genotypes are categorized into three group, highly tolerant, 

moderately tolerant and susceptible. 

Keywords: carrot; stress; heavy metals; lead; bio-inoculant 

Ameliorate potential of silver nanoparticles against sodium chloride 

(NaCl) stress in Carrot (Daucus carota L.) under in vitro conditions 

Tahir Shahzad1, Naima Huma Naveed1, Naveed Abbas Nasir1 , Nasim Ahmad 

Yasin2
, Zain Ali3, Muhammad Jamil4 and Aamir Ali1 

1Department of Botany, University of Sargodha, Sargodha; 2Horticulture Wing, 

University of the Punjab, Lahore; 3Department of Horticulture, Pir Mehr Ali Shah 

Arid Agriculture University Rawalpindi; 4Department of Botany, Islamia University 

Bahawalpur 

An in vitro research work was planned to study the harmful impacts of various 

concentrations of sodium chloride (25 mM, 50 mM, 75 mM, 100 mM, 125 mM 

and 150mM) on the carrot and ameliorating potential of silver nanoparticles on 

it. Various morphological parameters including root length, root weight, shoot 

length, shoot weight, number of leaves and number of shoots were significantly 

reduced under salinity stress wherevarious biochemical attributes i.e. reducing, 

non-reducing sugar, total amino acid, total soluble protein contents, the specific 

activity of nitrate reductase (NR) and antioxidant enzymes (PAL, POX and 

PPO) werefound to be increased with increase in salt concentration.It was 

noticed that AgNPs (40ppm)significantly increase the root length (3.37 cm) and 

weight (0.03 g)as well as shoot length (6.97 cm) and weight (0.09 g) as 

compared to plants propagated in saline medium (100 mM). These findings 

demonstrates that medium containing sodium chloride when supplemented with 

silver nanoparticles (AgNPs), it overcome the negative impact of sodium 

chloride and promote plant growth as well as raise the various biochemical 

markers. 

Keywords: carrot; in-vitro; stress; sodium chloride; nanoparticles 

Decontamination of pollutants (Polyaromatic hydrocarbon) derived 

from industrial waste water using Zinc Oxide Nano-biosorbents 

synthesize from Moringa oleifera and Coriandrum sativum 

Haleema Sadia1, Saima Nasreen2, and Adeela Haroon*1 

1Department of Botany, Faculty of Life Sciences, The Women University Multan, 

Mattital Campus, Multan, Pakistan; 2Department of Environmental Sciences, 

Faculty of Life Sciences, The Women University Multan, Mattital Campus, Multan, 

Pakistan 
*Corresponding Author’s Email:  dradeelaharoon@yahoo.co.uk 

Nanoparticles are cluster of atoms having at least one dimension and of size in 

range of 1–100 nm. Several plant extracts have been considered for the purpose 
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of utilization of their secondary metabolites to synthesize metal nanoparticles 

from metal ions by their reduction. Water pollution due to discharge of untreated 

industrial effluents is a serious environmental and public health issue. The 

presence of organic pollutants such as polycyclic aromatic hydrocarbons causes 

worldwide concern because of their mutagenic and carcinogenic effects. PAHs 

cause nervous system damage, mental retardation, renal kidney disease etc. In 

current research, plant mediated zinc nanoparticle were synthesized from 

Moringa oleifera and Coriandrum sativum (ZnO-Mo and ZnO-Cs). Fourier 

transform infrared spectroscopy (FTIR) confirmed synthesis by identifying the 

specific functional groups. Synthesized material’s adsorption capacity was 

measured by conducting batch experiments at variable parameters of initial 

concentrations, different dose and contact time to remove the PAH (naphthalene 

and anthracene) from aqueous media. Zinc nanoparticles synthesized from 

Moringa oleifera shows the maximum adsorption capacity (ZnO-Mo) 98.73%. 

Removal (%) for naphthalene by ZnO-Mo was observed as 97%, 92% and 95% 

at 1mg, 3mg and 5mg, respectively. Under optimum conditions at initial 

concentration 7ppm and adsorbent dose 5mg, ZnO-Mo shows maximum 

adsorption capacity of 98.73% than other biosorbents, ZnO-Cs have 96%. 

Overall, ZnO-Mo is best adsorbent in this experimentation for elimination of 

PAH (Naphthalene) from aqueous media. Pseudo second order kinetics model 

was best fit for above shared adsorption resluts. 

Indigenous Utilization of Etnobotanically Important Flora in 

Treating Various Gynecological Disorders from the Rural Areas of 

Tehsil Depalpur, District Okara 

Saman Amin*, Fahim Arshad, Nidaa Harun, Muhammad Waheed 

Department of Botany, Faculty of Life Sciences, University of Okara 
*Correspondence Author: samanjhujh@gmail.com 

The endeavor of current research work was to document the knowledge of 

native females about ethnogynecological uses of plants from Tehsil Depalpur, 

Okara District. Flora was collected through regular field visits to the research 

area. Depalpur area was floristically prosperous having dense plant life cover. 

Plant encountered variety during study were photographed. The 

ethnogynecological data was enumerated from indigenous key informants, 

mainly based on semi- structured questionnaire followed by interviews. As a 

result of present investigations, 72 species of plants belonging to 70 genera 

associated with 48 families were examined. Amongst collected species, most 

encountered species were herbs, shrubs and trees species. The most abundant 

family was Fabaceae with 8 genera and 8 species followed by Solanaceae with 4 

genera and 6 species. Mimosaceae was consisted of 5 genera and 5 species while 

Malvaceae and Moraceae contained 3 species each followed by Alliaceae, 

Cucurbitaceae, Lamiaceae, Nyctaginaceae, Nymphyaceaea, Poacea, Sapotaceae 

and Zygophyllaceae with 2 species each. Most of the prevalent flora was 

consisted of herbaceous plants which were presented as predominant flora 
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across the study area.Therewas a shifting trend of medication towards the 

Ethnogynecology was observed mainly based on the reliance of females of the 

studied area on natural plant resources in order to treat various commonly 

prevalent ethnogynecological disorders in females of the area.Culturally, the 

indigenous people of Depalpur were shifting medicinal trends by utilizing 

medicinal plants to achieve their commodities on daily basis especially sphere of 

health care of females of that particular area. 

Keywords: ethnogynecological, gynecological, medicinal plants, Depalpur 

Determination of Chromium Toxicity in Physiological Parameters of 

Acacia jacquemontii (Benth) L. and Role of Cobalt Nanoparticle to 

Ameliorate Heavy Metal Effects. 

Syeda Sadaf Zehra, Uroosa Khalid, Nargis Naz, Sadia Sarwar 

Department of Botany, Islamia university of Bahawalpur, Pakistan 

One of the most significant environmental issues facing by experts in recent 

years has been the heavy metal poisoning of agricultural soils. The 

environmental pollution caused by heavy metal hazards in soils is harmful for 

both humans and wildlife. Chromium is a poisonous heavy metal whose 

extensive use and decomposition results in significant emissions into the soil. 

Higher level of Chromium have attracted worldwide attention as they can pose a 

toxic hazard to plants, animals and humans. Heavy metals from agricultural soils 

have been eliminated through the application of phytoremediation. The physical 

and chemical phytoremediation is less expensive. Nanomaterials act in 

phytoremediation, eliminating toxins directly from plant parts and promoting 

plant growth. To study heavy metal (chromium) accumulation in individuals of 

the Mimosa family (Acacia jacquemontii Benth). The five treatment levels (0, 

25, 50, 75, and 100 µM) are given with or without Cobalt Nanoparticles were 

selected using three replicates. Information was recorded for morphological 

parameters like root, leaves and stem. To study the morphological/physiological 

responses of Acacia jacquemontii (Benth) under field conditions, determine its 

compositional arrangement, and use of the species in soil improvements. 

Chlorophyll a content were increased gradually when compared with controlled 

plants on the other hands chlorophyll b contents of a plant treated with T1 show 

increased as compared to T4. The plant treated with 100pm cobalt nanoparticle 

showed decreased antioxidant like TPC, TFC, DPPH as compared to TRP, TAC 

plant treated with 75ppm,50ppm,25pm concentration. Some important research 

problems addressing the biochemical behavior of Chromium in plant systems. 

Chromium accumulation induced both physiological and chemical changes in 

the plant. The results demonstrated that foliar application of Nanoparticles 

showed positive effect on the growth of plant. The result showed that Acacia 

jacquemontii can tolerate Chromium toxicity and have the ability to tolerate 

Chromium to some extent and hyperaccumulate. 

Keywords: environmental pollution, heavy metal effect, phtyoremedation, 

antioxidant, 
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Assessing the Role of Potassium Sulphate and Calcium Sulphate to 

Ameliorate the Effect of Lead Toxicity on Morpho-Anatomical 

Parameters of Brassica nigra L. 

Syeda Sadaf Zehra, Momina Hussain, Nargis Naz, Sadia Sarwar 

Department of Botany, Islamia university of Bahawalpur, Pakistan 

The proliferation in industrialization, population and agriculture all added to 

environmental pollution. The untreated industrial effluents pose a negative effect 

on plants and other living organisms. Among the heavy metals, lead (Pb) is the 

nonessential and most frequently occurring metal in agronomic soils that result 

in stunted plant growth, chlorosis in leaves and blacking of roots. Potassium 

plays an important role to help the plant to subsist with biotic and abiotic stress. 

Gypsum is a low-cost source of sulphur (S) and calcium (Ca), and it helps plants 

withstand biotic and abiotic stresses. Brassica nigra L. belongs to family 

Brassicaceae, has a great importance as oil seed crop and good source of fodder. 

The goal of the current study is to evaluate the effect of gypsum and potassium 

sulphate on the morpho-anatomical attributes of Brassica nigra L. under the 

metal stress i.e., lead chloride. The plants were treated with three different levels 

of lead chloride solution i.e., 30mg/L, 60mg/L and 90mg/L for 8 weeks. Further, 

the plants were divided into two groups, plants treated with sole metal and plants 

treated with metal along with potassium sulphate and gypsum. The findings 

indicated that the plant morphological attributes such as root and shoot length, 

number of leaves and fresh as well as dry weights decreased with increasing 

concentration of metal. The findings of anatomical studies indicate decreasing 

trend in root and stem diameter, xylem thickness, phloem thickness, stem and 

root cell area, stomatal density in leaves and dermal cell area in leaf and stem 

with rising concentration of metal in comparison to the control group plants. 

Application of potassium sulphate and gypsum decreased the hazardous effects 

posed by heavy metal and demonstrated positive growth in the presence of low 

metal concentrations, whereas at high concentrations of heavy metal both 

potassium sulphate and gypsum showed less or no positive effect. Our results 

showed that exogenous application of gypsum gives comparatively good results 

in ameliorating the metal stress and to improve morpho-anatomical parameters 

of Brassica nigra L. as compared to potassium sulphate. 

Exploration of Combined Effect of CaSO4 and FeSO4 on Growth 

and Morpho-Anatomical Attributes of Medicago sativa L. against 

Chromium Stress. 

Syeda Sadaf Zehra, Saima Parveen, Nargis Naz, Sadia Sarwar, 

Department of Botany, Islamia university of Bahawalpur, Pakistan 

Environmental pollution is increased due to industrialization and urbanization. 

Industrial wastes are plentiful with toxic metals that are risky for plants as well 

as other creatures. One of the most harmful elements is chromium which 
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frequently occurs in ultramafic and serpentine rocks as complexes with other 

heavy metals in crystals that result in inhibit growth, reduce chlorophyll 

synthesis and alter several metabolic processes in plants such as chlorosis. Iron 

sulphate could serve as good source of both iron and sulfur, hence helping plants 

to counter stress through their ameliorative effects. Supplemental calcium 

sulphate significantly improved growth and physiological variables affected by 

heavy metal stress. The Medicago sativa L. (alfalfa) has a lot of importance 

because of its role in increasing the soil fertility by nitrogen fixation. The use of 

iron sulphate and iron sulphate calcium sulphate increased the ability of the 

plant growth. The objective of the study is to analyze the effects on morpho-

anatomical attributes of Medicago sativa L. against different concentrations of 

chromium chloride along with iron sulphate and calcium sulphate. The plant was 

treated with three levels of heavy metal solution as 30µM/L, 60µM/L and 90 

µM/L respectively for 8 weeks. In these treatments, plants were further divided 

into two groups in which first group of plants were treated with only sole metal 

while the others were treated with different concentrations of Chromium 

chloride along with iron sulphate and calcium sulphate solutions. The results of 

these treatments showed that the increasing level of heavy metals affects the 

morphology of plants by decreasing shoot length, root length, number of leaves, 

number of branches, number of nodules, leaf area, fresh weight and dry weight 

of plants and also developed anatomical changes by decreasing trend in xylem 

thickness, phloem thickness, leaf lamina thickness, cell area of stem and root 

stomatal area, stomatal density and dermal cell area in leaves as compared to 

control group of plants. But the exogenous application of iron sulphate and 

calcium sulphate decreased the harmful effects of heavy metal and revealed the 

positive responses during the growth of plants.  

Effect of different doses of sodium nitroprusside and gallic acid on 

the growth of Prosopis cineraria to alleviate cadmium toxicity 

Syeda Sadaf Zehra, Sidra Sattar, Nargis Naz ,Sadia Sarwar 

Department of Botany, Islamia university of Bahawalpur, Pakistan 

The function and chemical makeup of the plants that make up heavy metals vary 

greatly. Due to their role as cofactors, ability to trigger enzyme reactions, 

ductility, conductivity, and cation stability, heavy metals are crucial for plants. 

The harmful effects of non-essential metals, such as Cd, Ni, As, Hg, and Pb, can 

be seen even at low concentrations. The release of heavy metals into the 

environment happens as a result of volcanic activity, rock weathering, home use, 

agriculture, medicine, and technological application. Heavy metal pollution exist 

due to industrial, domestic, agricultural, medicinal, technological application 

and events like weathering of rocks, volcanic application the released of heavy 

metal occurs in ecosystem. The present study was conducted to observe heavy 

metal i.e. cadmium toxicity on Prosopis cineraria. Cadmium is released mainly 

from nickel-Cadmium batteries, fossil fuel combustion, coating and plating 

cement production. Certain chemicals hormones were used in order overcome 
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the heavy metal stress conditions from the plant. Prosopis cineraria is a desert 

plant. It usually grow better in dry places. Chemical hormones gallic acid and 

sodium nitroprusside were used to compensate the effect of cadmium on 

Prosopis cineraria. The trail of plant was set up in the Department of Botany, 

Islamia University Bahawalpur. The trial was set up for eight weeks. Plant 

seedlings grow well in that duration. Morphological and anatomical features of 

plant were observed to see the effect of sole heavy metal and its combination 

along with hormones on plant. It is observed in the study that the growth of plant 

under heavy metal stress is quite decreased in comparison with application of 

heavy metal along with hormones. Plant height, growth, number of leaves, 

nodes, and spines were shown reduced in application of sole metal upon. The 

heavy metal stress slightly got reduced when gallic acid was applied. Similar 

effect was seen with sodium nitroprusside along with metal. But the plant had 

shown great results when combine effect of hormones were applied along with 

metal. It means that hormones alleviate cadmium toxicity from Prosopis 

cineraria. 

Evaluation of Cadmium Toxicity Effects on Anatomical Features of 

Melilotus indicus L. grown on Soils Amended with Gypsum and 

Magnesium Sulphate 

Syeda Sadaf Zehra, Sidra Shaheen, Nargis Naz, Sadia Sarwar, 

Department of Botany, Islamia university of Bahawalpur, Pakistan 

Heavy metal pollution has become a global environmental threat. Environmental 

pollution is increased due to industrialization and urbanization. Industrial toxic 

wastes are abundant with heavy metals that are dangerous for plants as well as 

other entities. Among the heavy metals, cadmium is non-essential, and its 

toxicity causes the over-production of reactive oxygen species (ROS) and results 

in damage to plant membranes and also reduces plant uptake of Fe and Zn, 

resulting in leaf chlorosis. Magnesium sulphate gives a good source of both 

magnesium and sulfur, hence helping plants to reduce stress through their 

supportive effects. Supplemental calcium sulphate significantly improved 

growth and physiological variables affected by heavy metal stress. The 

Melilotus indicus L. (sinji) has a lot of importance because of its role as a nectar 

source for bees, fodder, as a soil improver and used in traditional medicine. The 

objective of the study is to analyze the effect of magnesium sulphate and 

calcium sulphate on morpho-anatomical parameters of Melilotus indicus L. with 

different concentrations of Cadmium chloride. The plants were treated with 

three levels of heavy metal solutions such as 30µM/L, 60µM/L and 90 µM/L 

respectively for 8 weeks. In these treatments plants were further divided into 

two groups in which the first group of plants were treated with only sole metal 

treatments while others were treated with different concentrations of Cadmium 

chloride along with magnesium sulphate and gypsum. The results of these 

treatments showed that the increasing level of heavy metals affects the 

morphology of plants by decreasing shoot length, root length, number of leaves, 
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number of branches, number of nodules, leaf area, fresh weight and dry weight 

of plant and also developed anatomical changes by decreasing trend in xylem 

thickness, phloem thickness, leaf lamina thickness, cell area of stem and root 

stomatal area, stomatal density and dermal cell area in leaves as compared to 

control group of plants. But the exogenous application of magnesium sulphate 

and calcium sulphate decreased the harmful effects of heavy metal and revealed 

the positive responses during the growth of plants.  

Anatomical and biochemical adaptive potentials of Prosopis 

cineraria (L.) Druce from different edaphic habitats of Cholistan 

desert Punjab, Pakistan 

Muhammad Akram, and Nargis Naz 

Department of Botany, The Islamia University of Bahawalpur, Bahawalpur-

Pakistan 

The present study was conducted on natural populations of Prosopis cinerariato 

evaluate physiological adaptive potentials for different edaphic habitats of the 

Cholistan desert, Pakistan. According to ancient literature, it is an important 

herbal plant. It has traditionally been used to treat conditions such as leprosy, 

dysentery, asthma, leucoderma, dyspepsia, and earache. Local names for the tree 

include Jandi or Khejri (India), Jand (Pakistan), and Ghaf (Arabic). On the basis 

of variable edaphic factors, Cholistan desert is classified into four distinct 

habitats viz. saline areas, sandy plains, sand dunes and saline areas with gravels. 

Based on previous reports, saline areas with gravels support very less number of 

plant species, therefore present study was conducted on selected sites from sand 

dunes, sandy plain and saline area. The plants of saline areas showed particular 

anatomical and biochemical modifications in stem and roots for its better 

survival under the harsh saline conditions of the desert. In the root, there was an 

increased thickness in cortical, sclerenchyma, endodermis, and vascular bundle 

area for a reduction in water loss and improved water storage capacity. To 

minimize water loss, the stem area, epidermis, and sclerenchyma thicknesses 

were increased, and there was also an increase in cortex thickness, which 

increase water storage in plants, and an increase in pith for improved transport 

and storage of nutrients, while to improve water conduction, there was an 

increase in the number and area of vascular tissue. There was a decrease in 

photosynthetic pigments, an increase in total soluble proteins, total free amino 

acids, total soluble sugars, and proline, and a rise in stem and root tissue Na+, 

K+, Ca2+, and Cl- contents and accumulation of secondary metabolites (H2O2 and 

flavonoids). The plants of different edaphic habitats showed particular 

anatomical and biochemical modifications for its better survival under the harsh 

saline conditions of the desert. It was concluded that Prosopis cineraria found in 

all different edaphic habitats of the Cholistan desert, due to its adaptive 

potentials for multiple abiotic stresses.  



Global Science Technology and Management Conference GSTMC-23 
 

119 

 

Mitigation of Cadmium stress (Cd) on morpho-physiological 

attributes of Sugarcane (Saccharum officinarum L.) using silver 

nanoparticles 

Ishrat Fatima1, Aamir Ali1, Naveed Abbas Nasir1, Nasim Ahmad Yasin2
, Tahir 

Shahzad1, Zain Ali3, Muhammad Jamil4
, and Naima Huma Naveed1 

1Department of Botany, University of Sargodha; 2Horticulture Wing, University of 

the Punjab, Lahore; 3Department of Horticulture, Pir Mehr Ali Shah Arid 

Agriculture University Rawalpindi; 4Department of Botany, Islamia University 

Bahawalpur, Pakistan 

Nanotechnology is one of the most important emerging technique to control the 

metal toxicity of soil and water. Ameliorating potential of silver nanoparticles 

against the cadmium stress in the callus culture of Saccharum officinarum (cvs. 

HSF 240) was studied under in-vitro condition. Fresh young inner whorls of 

leaves were used as explant to induce the callus on the MS basal medium 

supplemented with 3mg/l of 2, 4-D. The Cd was applied in five different 

concentrations 0.1. 0.2, 0.3, 0.4 and 0.5 mM. The low concentration of cadmium 

(0.1 and 0.2 mM) increased the avarage weight of callus. Application of Silver 

nanoparticles (20ppm and 40ppm) mitigate the cadmium stress and maximum 

average weight of callus (1g) was observe at 40 ppm of silver nanoparticles. 

These results suggest that AgNPs lower the formation of ROS and promote the 

growth of callus by increasing nutrient uptake from the media.  

Keywords: callus; sugarcane; MS media; AgNPs; In-vitro 

Hormetic silver nanoparticles response on in-vitro shoot 

multiplication of carrot (Daucus carota L.) 

Tayyaba1, Aamir Ali1, Naveed Abbas Nasir1, Nasim Ahmad Yasin2
,  Tahir Shahzad1, 

Zain Ali3, Muhammad Jamil4 and Naima Huma Naveed1 

1Department of Botany, University of Sargodha; 2Horticulture Wing, University of 

the Punjab, Lahore, Pakistan; 3Department of Horticulture, Pir Mehr Ali Shah Arid 

Agriculture University Rawalpindi, Pakistan; 4Department of Botany, Islamia 

University Bahawalpur, Pakistan 

Hormesis is a phenomena in which low dose of promote growth and high 

concentration inhibit plant growth. Carrot seeds were cultured in Murashige and 

Skoog medium (1.5 mg/l) with AgNPs at concentrations of 20ppm and 40ppm. 

Shoot multiplication rate and length were used to determine hormetic response. 

Biochemical parameters like N containing compounds, antioxidant enzymes and 

sugar contents were determined. Results were presented as a dose–response 

curve. It was noticed that at 40ppmAgNPs significantly increased the shoot 

length (7.26 cm) as contrast to control (5.36 cm). AgNPs positively regulated 

the activities of antioxidant enzymes including peroxidase (POX), polyphenol 

oxidase (PPO) and phenylalanine ammonia-lyase (PAL). The specific activity of 

nitrate reductase enzyme wasdecreased. Amino acid contents were increased. 
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With increase in amino acids the level of total protein contents were also 

increased. The total soluble sugar contents (TSS) and NRS were decreased 

under AgNPs treated cultures. Results suggested that at 40ppm of AgNPs could 

be an efficient approach for micropropagation at commercial scale. 

Keywords: Hormesis; Carrot; AgNPs; MS media; In-vitro 

Ameliorative potential of silver nanoparticles against Cadmium (Cd) 

stress in Potato (Solanum tuberosum L.) 

Ayesha Ghaffar1, Naima Huma Naveed1, Naveed Abbas Nasir1 , Nasim Ahmad 

Yasin2
, Zain Ali3, Muhammad Jamil4 and Aamir Ali1 

1Department of Botany, University of Sargodha; 2Horticulture Wing, University of 

the Punjab, Lahore; 3Department of Horticulture, Pir Mehr Ali Shah Arid 

Agriculture University Rawalpindi; 4Department of Botany, Islamia University 

Bahawalpur, Pakistan 

An in-vitro study was carried out on potato (Solanum tuberosum L.) to evaluate 

destructive effects of cadmium as it is most dangerous and imposes lethal effects 

on plants and animals. Two potato cultivars (Metro and Laura) were propagated 

in MS media by treating it with various concentrations of cadmium chloride 

(0.1, 0.2, 0.3, 0.4 and 0.5mM). The results indicated leaf number (8.44), node 

number (4.94) and root parameters such as root length (1.31 cm) and root 

weight(0.007 g) at 0.3mM CdCl2 concentration supplied with 20 ppm AgNPs in 

case of Metro while in case of Laura number of shoots (1.33) and shoot 

weight(0.09 g) in 0.3mM CdCl2 medium supplemented with 20 ppm AgNPs 

concentration. However in Laura total sugars were decreased in medium 

supplemented with 20 ppm AgNPs as compared to alone 0.3mM CdCl2.Laura 

was found to be more cadmium resistant as it has a strong antioxidant system as 

compared to Metro. Silver nanoparticles imposed positive impacts on the in-

vitro cultures of Metro growing in a medium concentrated with cadmium due to 

the improvement in nutrient uptake.  

Keywords: potato; in-vitro; cadmium chloride; nanoparticles; metro 

Morpho-physiological and biochemical responses of sugarcane 

(Saccharum officinarum L.) against combined treatment of silver 

nanoparticles and salinity (NaCl) 

Zarish Mureed1, Naima Huma Naveed1, Naveed Abbas Nasir1, Tahir Shahzad1, 
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, Zain Ali3, Muhammad Jamil4, and Aamir Ali1 
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Agriculture University Rawalpindi; 4Department of Botany, Islamia University 

Bahawalpur, Pakitan 

This research was carried out to investigate the ameliorating potential of silver 

nanoparticles (20 ppm and 40 ppm) against salinity (50 mM, 100 mM, 150 mM, 

200 mM, 250 mM and 300 mM) stress under in-vitroconditions. Inner leaf whorl 
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of sugarcane was used for callus induction in MS medium supplanted with 3 

mg/L 2,4-D. Different morphological parameters (rate of callus induction, callus 

weight, callus color, callus type) and various biochemical attributes i.e., activity 

of antioxidant enzyme (PAL, POX, PPO), activity of nitrate reductase, amino 

acid contents, total soluble protein contents, total sugar contents were used to 

examine the callus response against silver nanoparticles in the medium 

concentrated with sodium chloride. It was noticed that 50 mM concentration of 

salt increased the callus weight but it gradually decreased with an increase 

concentration of sodium chloride which was significantly mitigated by silver 

nanoparticles. AgNPs have potential to mitigate the destructive impacts of salt 

stress by increasing the uptake of K+, decreasing the Na+ ion toxicity, activating 

the photosynthetic pigments contents in addition to increasing stomatal 

conductance. 

Keywords: sugarcane; callogenesis; salinity stress; nanoparticles; silver 

nanoparticles 

Evaluation of interactive effect of nanoparticles and salinity (NaCl) 

stress on Potato (Solanum tuberosum L.) using morphological and 

biochemical parameters as indicators 
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, Zain Ali3, 

Muhammad Jamil4 and Naima Huma Naveed1 
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An in-vitro experiment was designed to investigate the interactive effects of 

NaCl stress and silver nanoparticles on potato (Solanum tuberosum L.). Single 

nodal sections of two potato cultivars (Metro and Laura) were inoculated in MS 

media by treating it with various concentrations of NaCl (25, 50, 75, 100, 125 

and 150mM). All morphological parameters (shoot length and number, root 

length and number, leaf number, leaf length and internodal length) were 

negatively affected under NaCl stress. Biochemical parameters i.e. total soluble 

proteins, total soluble sugars and activity of nitrate reductase activity were 

increased in both cultivars. Antioxidant enzymes and amino acids were 

increased under stress only in Laura. Results indicate that Metro was more 

tolerant to NaCl stress as compared to Laura. Silver nanoparticles (20 ppm) 

under salt stress (75mM) increased the number of shoots (1), shoot length (0.74 

cm), leaf number (1.4), number of nodes (1.8) and internodal length (0.24 cm) in 

Metro. In case of Laura the number of shoots (1.2), shoot length (0.94 cm), leaf 

number (8) and internodal length (0.27 cm) were increased with 20 ppm of 

silver nanoparticles at 100mM of NaCl concentration. Biochemical parameters 

i.e. activity of nitrate reductase, antioxidant enzymes and total soluble sugars 

contents were more increased than salt stress alone in both cultivars. The results 

indicate that silver nanoparticles overcome the negative impacts caused by NaCl 
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stress on in-vitro cultures of potato and enhanced the overall growth.  

Keywords: potato; in-vitro; stress; sodium chloride; nanoparticles;  
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Chloroplast noncoding region ndhF-rpl32: A potential marker to 

infer subfamilial association in Solanaceae 

Ishrat Jamil1*, Abid Azhar1, Zabta Khan Shinwari2, and Syed Irtifaq Ali1 
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University of Karachi, Pakistan; 2Department of Biotechnology, Quaid-i-Azam 
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ndhF-rpl32 is a noncoding region of chloroplast genome and because of its high 

rate of nucleotide substitution it has been recommended to investigate the 

relationships at lower taxonomic level i.e., between species, genus and tribe. In 

the current study this region has been explore to infer the relationships at 

subfamilial level in Solanaceae. Eighteen species of Solanaceae and one Species 

of Convolvulaceae were included in the study. The phylogenetic analysis using 

sequence data of intergenic spacer ndhF-rpl32 was performed followed by DNA 

extraction and DNA sequencing. The results indicated that Solanaceae was a 

monophyletic family and consist of three subfamilies; Solanoideae, Cesteroideae 

and Nicotinoideae. Within Solanoideae five tribes were observed namely; 

Solaneae, Capciceae, Lycieae, Physaleae, Datureae. This spacer region resolve 

the association between species of different genera with strong support. Itresolve 

the association between genera of tribe Physaleae (Withania and Physalis). It 

also provide greater resolution among lineages of subfamilies; Solanoideae, 

Cesteroideae and Nicotinoideae. However, it poorly resolve the association 

between tribe of subfamily Solanoideae. Overall results exhibited that ndhF-

rpl32 was able to provide great resolution at species, genus and subfamily level 

but not at tribe level. The results indicated that the spacer region could be 

utilized to explore the association at subfamilial level in Solanaceae. The 

increased number of sample size may also provide clearer picture of the 

association.  

Keywords: Molecular data, ndhF-rpl32, phylogeny, Solanaceae, Subfamilial 

association 

PCR Based Method to Identify Staphylococcus Aureus Strains in 
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Staphylococcus aureus (S. aureus) is one of the most common pathogens that 
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cause hospital and community acquired infections in the world. The use of 

molecular typing methods is essential for the determinations of strains origin, 

their clonal relations, and epidemiological investigations. Objective: The 

purpose of this study was to align the nucleotide sequence of different genes of 

two strains. These strains are responsible for clinical infections like skin and 

myocardial infections. In it, we have determined the prevalence of different 

antibiotic-resistant S. aureus isolates. Material and Method: Different software 

of bioinformatics like CLUSTAL W, Oligocalc, and Primer3 was used for 

pairwise alignment, to analyse nucleotide sequence, and for primer designing 

respectively. Results: S. aureus resistance to different antibiotics can be checked 

by amplifying cloned gene on PCR and then run on a gel against a specific 

marker to easily diagnose it. These isolates are resistant to methicillin (MRSA). 

Conclusion: From this method, we can easily identify different pathogenic genes 

and this study can easily diagnose different diseases on the molecular level. 

Keywords: Staphylococcus aureus; Infections; Epidemiological; Primer;Cloned 

gene 

A Review of Breast Cancer Investigation via Three- Dimensional 

Models 
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Breast Cancer (BC) is one of the most prevailing disease in women all over the 

world. Different 2D in vitro and in vivo models have been employed to 

investigate the BC. To investigate the tumor physiology, different 2D in vitro 

models have been used for culturing of tumor cell lines but 2D models failed to 

mimic microenvironment of tumors. To overcome the limitations of 2D models 

and to figure out the cancer initiation and progression mechanism, development 

of novel 3D models has gained valuable attention. 3D models have made it 

possible to investigate the insight biological alterations of breast cancerous cells. 

They enabled a better understanding of hemostasis, cell to cell & cell to ECM 

interactions, differentiation of cells as well as tissue organization, they provide 

precise environment for research as compared to complex in vivo host cell 

environment. In this review, different three- Dimensional models has been 

precisely elaborated for well- defined investigation of BC research, includes 

Multicellular Tumor Spheroids (MCTS), three-Dimensional (3D) bioprinting, 

Organoid Models, Microfluidic technologies, Organ on chip model, 3D hydrogel 

model and in silico approaches for BC, challenges and future of 3D models.  

Keywords: Breast cancer, Three-Dimensional, Multicellular Tumor Spheroids, 

organ on chip, Microfluidic Technologies, Insilico approaches.  
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Faisalabad; 3Center for Agricultural Biochemistry and Biotechnology, University of 

Agriculture Faisalabad, Pakistan 

Anaerobic microbes present in the rumen fluid play a critical role in the 

digestion of feed. Ruminants get energy from metabolic conversion of their feed 

by the action of these microbes. Among themthe lactic acid bacteria (LAB) are 

involved in the digestion with a potential probiotic impact. Majority of the 

probiotics used in Pakistan are being imported from other countries. The 

isolation of native microbiota with potential probiotic impact is important for a 

durable and adaptive response. In this study 1 mL rumen fluid was collected 

from the 3 ruminally cannulated Nili Ravi bulls weighing about 350 kg body 

weight at an age of 5-6 years being fed on the green millet fodder. 10-fold serial 

dilutions were made in phosphate-buffered saline (PBS) for each samples and 

0.2mL dilution was plated onto de Man, Rogosa and Sharpe (MRS) media. 

Plates were incubated at 37oC for 48 hours for isolation of LAB. 50 creamy 

white colonies were selected randomly and grown separately in MRS broth. All 

selected isolates were Gram positive and catalase negative, a characteristic of 

LAB. Total genomic DNA was extracted by a modified CTAB method for the 

molecular identification of LAB. A PCR fragment of about 1700bp was 

amplified using the 16S rRNA primers 8F (5′-AGAGTTTGATCCTGGCTCAG-

3′) and 1541R (5′-AAGGAGGTGATCCAGCCGCA-3′). Sequence analysis of 

16S rRNA fragment revealed that isolated bacteria were 96-98%identical to the 

Weissella, Paenibacillus, and Pediococcus sp. The phylogenetic analysis 

showed that the bacterial isolates from rumen predominantly showed identity to 

the probiotic bacteria Weissella confusa, Paenibacillus barcinonensis, and 

Pediococcus acidilactic. This research aided in the isolation of LAB from rumen 

fluid that can be a promising contender for fodder fermentation in the silage 

sector and native probiotics to treat enteric pathogenic bacteria. 

Keywords: Lactic acid bacteria, rumen, Nili-Ravi buffalo, 16S rRNA 

Identification of Begomoviruses Infecting Chili plants in Pakistan 

Zonara Zafar, Muhammad Shah Nawaz-ul-Rehman, and Muhammad Mubin 

Virology lab, Centre of Agricultural Biochemistry and Biotechnology, University of 

Agriculture Faisalabad, Pakistan 

The chili pepper is an important crop that is grown on a large scale all over the 

world and has a considerable impact on the global economy. The crop of chili is 

susceptible to a wide variety of infections, including viruses, which may result 
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in significant losses in yield. So far 65 viruses, including begomoviruses, have 

infected chili plants worldwide, causing chili leaf curl virus disease. 

Begomoviruses are the circular DNA plant viruses. The current study was aimed 

to identify the infectious agent responsible for chili leaf curl disease complex. In 

order to identify the viruses that infect chili plants, chili fields were surveyed 

and infected samples were collected. DNA extraction was done through CTAB 

method and amplified using PCR to identify the causative agents infecting 

chilies. To assess chili-infecting begomovirus diversity in Sindh and Punjab 

Provinces, PCR and rolling circle amplification (RCA) were utilized to clone 

and sequence full-length viruses and satellites from chili plants. Five different 

begomoviruses were found through sequence analysis to be infecting chilies in 

Pakistan: Chili Leaf Curl Virus (ChiLCV), Pepper Leaf Curl Lahore Virus 

(PepLCLV), Tomato Leaf Curl New Delhi Virus (ToLCNDV), Pepper Leaf 

Curl Bangladesh Virus (PepLCBDV), and Tomato Leaf Curl Palampur Virus 

(ToLCPaV). Though 250 begomoviruses are infecting the chili crop globally (14 

species of begomoviruses). The nucleotide variations at the species level were 

revealed by DNA alignment for the sequenced molecules and their closely 

related molecules in GenBank. Additionally, these begomoviruses that infect 

chili are associated to a variety of different satellites. These satellites contained 

the alphasatellite (Cotton Leaf Curl Multan alphasatellite) and the beta 

satellite(Chili Leaf Curl Betasatellite). Analysis of recombination showed that 

begomoviruses that infect chilli follow a certain pattern of recombination. 

Recombination was found to happen most often between ChiLCV, PepLCBDV, 

and PepLCLV. Based on the infectivity tests, it seems that among the viruses 

from the Old World, DNA-A alone is enough to cause leaf curl disease in 

tobacco plants. Current research explores the expansion of begomoviruses that 

infect chilies and the prevalence of chili leaf curl disease in Pakistan. 

Multidrug Resistance in Urinary Tract Infections; Global Threat 

Amtul Sami* 

Department of Health Biotechnology, Faculty of Allied Health Sciences and 

Technology, Women University, Swabi 
*Email: chairperson.mmb@wus.edu.pk URL: www.wus.edu.pk 

Multidrug resistance (MDR) is a phenomenon in which the infectious agents 

develop resistance against more than one class of antimicrobial drugs. MDR is a 

serious health issue all over the world. Antibiotics resistance has reached to an 

alarming level with the emergence of resistance against every new drug, which 

is globally affecting the lives of millions of people. Urinary tract infections 

(UTI) are common infectious diseases affecting150 million people all over the 

world each year. During this research project, antimicrobial activity of different 

synthetic compound/ nanoparticles will be determined against UTI causing 

bacteria. These nanoparticles of Zn and Fe will be synthesized by green 

synthesis. For preliminary screening, UTI bacterial strains will be isolated from 

clinical samples then identified and characterized by biochemical testing. Micro-



Global Science Technology and Management Conference GSTMC-23 
 

126 

 

dilution method will employed to measure the minimum inhibitory 

concentrations (MICs) of the active constituents by MTT assay. Various 

mechanistic and morphological studies will also be conducted with selected 

potent reproducible inhibitors of MDR to evaluate their therapeutic potential. 

These studies will be included such as membrane potential study by flow 

cytometery, fluorescent microscopy, scanning electron microscopy (SEM), 

atomic force microscopy (AFM), study of generation of reactive oxygen species 

(ROS), hemolytic activity and ex-vivo analysis of respective synthetic 

compounds nanoparticles. They will be also be helpful inkey understanding 

about the mechanism of action of the newly identified antimicrobial agents and 

selective nanoparticles. In atomic force microscopy (AFM), scanning electron 

microscopy (SEM), and florescent microscopy (FM), changes in the cell surface, 

cell topology and viability of cells will be observed after the treatment of 

bacterial cells with the potent antibacterial inhibitors. ROS will also play a 

significant role in the destruction of cellular morphology, and finally lead to cell 

death. The synthetic compounds or nanoparticles will also be examined through 

ex vivo studies and hemolytic assay in order to evaluate their activity in the 

presence of human blood. Finally, the Synergistic effect of nanoparticles and 

Synthetic compounds in combination of commercially available drugs and 

Fraction inhibitory concentration index (FICI) will be evaluated. This extensive 

study will be conducted first time in the region of KPK, Pakistan. Following are 

the road map of complete research proposal. The bacterial strain of E. coli 

ATCC 25922 and E. coli ATCC 35218 will be obtained from the American 

Type Culture Collection, and used as the standard strains to evaluate the 

antibacterial activity of chemical compounds as well as nanoparticles. 100 duly 

characterized multidrug resistant clinical isolates will be obtained from the 

different hospitals and clinical labs of Khyber PakhtunKhaw, Pakistan. These 

clinical isolates will also be checked against different classes of antibiotics, such 

as amikacin, sulphamethoxazole, trimethoprim, ofloxacin, fosfomycin, 

ceftriaxone, polymyxin B, nitrofurantoin, cefizox, cefuroxime, vancomycin, 

levofloxacin, nalidixic acid, and gentamicin. 

Future Aspects: This study will be contributed in the identification of new 

compounds/ nanoparticles active against MDR UTI bacterial strains. Further 

research is will be needed to evaluate the therapeutic potential of newly 

identified MDR inhibitors as lead molecule. It is anticipated that this valuable 

research will be helpful in the area of drug discovery and development against 

MDR UTI infection causing bacteria. 
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FOOD TECHNOLOGY & NUTRITIONAL SCIENCES 

Key challenges in Halal certification and legislation and constraints 

in Halal food consumption in Pakistan 

Sadaf Javaria1 , Asmia Habib2, Muhammad Nadeem3 
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Nawaz Law Collage, Gomal university, D.I.Khan; 3Institute of Food Science and 

Nutrition, University of Sargodha, Sargodha 

Halal food consumption is getting more complex as the consumers are getting 

more aware of halal food, food quality and safety. The demand for halal food is 

increasing day by day even in non Muslim consumers as it is considered more 

safe and healthy. Muslim population in the globe accounts about 1.6 billion, it 

makes the halal food industry very attractive for the growers, processors and 

exporters. Pakistan has 0.26 % share contribution in global halal market, lot of 

efforts are required to increase this share. Halal food market is a fragmented 

market, not a single market. Consumers depend on halal logo displayed on the 

product. Some food and beverage companies mischievously distorted the halal 

logo and deceived the consumers. They used the haram ingredients. In Pakistan 

no law defines the term “Halal food”. Unfortunately, Pakistani statutes deal with 

the trading rules but these donot differentiate clearly between halal and haram. 

Internal legal framework for “Halal food” is also missing. The Pakistan hotels 

and restaurants Act 1976, halal authority act 2015 and The Pakistan pure food 

ordinance 1960 deals with the food safety and little about halal ingredients but 

these are poorly enforced. Pakistani laws also deficient in “Halal standards”. 

Different Halal certification organizations have different standards. There is no 

harmonization, which creates mystification to the traders. Other problems which 

are a big hurdles in becoming Pakistan a big player of halal food exporter are 

Instable policies of Pakistan government, high taxation rates, high shipment 

charges, production of ingredients, lack of expertise in trainings, processing and 

storage of raw and processed food. Fresh legislations about “Halal, Haram and 

Mushbooh” food and ingredients must be introduced and enforced; 

harmonization of halal standards is needed. Awareness sessions about halal 

market opportunities must be conducted.  

Impact of environmental pollution on the quality of mother’s milk 

and neurological development of infants  

Anum Nazir* , Nizwa Itrat, Sadia Hassan, Shanza Mukhtar, and Aamina Afzal  

Department of Nutrition & Dietetics, The University of Faisalabad Punjab Pakistan 
*Corresponding Author’s Email: anum.nazir@tuf.edu.pk  

Breastfeeding is a gold standard of neonate nutrition because human milk 

contains a lot of essential compounds crucial for the proper development of a 
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child. However, milk is also a bio-fluidthat can contain environmental 

pollutants, affecting the immune system and the various body organs. 

Polychlorinated biphenyls are organic pollutants that have been detected in 

human milk. The presence of heavy metals in milk such as arsenic, lead, 

cadmium, and mercury as these compounds can lead to disorders in the 

production of cytokines, which are important immunomodulatory, and that 

toxicants cause stimulation or suppression of these compounds. This can lead to 

health problems in children as allergies, disorders in the endocrine system, end 

even neurodevelopment delay and disorders. Human milk fatty acids are among 

the nutrients that show extreme sensitivity to maternal nutrition and are 

implicated in neurological development. Transfer of n–6 (omega-6) and n–3 

(omega-3) fatty acids and docosahexaenoic acid (DHA) from the maternal diet 

into human milk have little evidence of mammary gland regulation and has 

gained attention because of its high concentrations and roles in the brain and 

retina. In general, the concept of nutritional vulnerability during early brain 

development refers to lasting deficits in neurological function that result from a 

deficiency of a dietary nutrient that disturbs normal brain development in such a 

way that recovery is not achieved, even with later nutritional rehabilitation.  

Sustainable and Healthy Food Practices: Healthy Plate, Healthy 

Planet 

Mahnaz Nasir Khan 

Department of Food Science & Human Nutrition, Kinnaird College for Women, 

Lahore, Pakistan 

One of the biggest challenges that the world is facing currently is to preserve the 

future of food. Sustainable food practices are the key to ensuring food security. 

The transition towards unsustainable dietary patterns such as consumption of 

less plant-based foods and an increase in the consumption of animal-based foods 

has made the future of food questionable. Based on the UN sustainable 

development goals, a framework for the multidisciplinary approach for the 

future food system has been created. This approach encourages shifting towards 

planetary healthy diet that can help promote sustainable foods for the future. 

This diet is depicted by the increased intake of high quality plant based foods 

and reduced intake of animal-based foods, added sugars, grains and unhealthy 

fats. These planetary boundaries not only promote health, but also result in 

reduced mortality rate. This drastic change needs to be implemented on multi-

sectorial level as environment is highly influenced by the food practices of 

individuals. Practicing planetary health plate patterns cannot only lead to more 

sustainable eating but can also improve the health of the whole planet. 

Moreover, the future of food can be sustained by reducing the food waste and 

improving food production. Obesity which is the budding cause of various 

health conditions and non-communicable diseases like diabetes, cancer and 

cardiovascular diseases can be effectively reduced by the flexitarian diet 

proposed by EAT-Lancet diet commission. Global dietary patterns can be 
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changed into healthier and sustainable dietary patterns if the food practices are 

done keeping in view the environment and health of individuals. Nutritional 

dietary patterns are not impossible to adopt, if food waste is reduced and the 

intake of plant-based foods is increased. These sustainable health promoting 

steps need to be taken as it is the need of the hour. A balanced high quality 

plant-based diet is the final call to protect the future of food. 

Keywords: Food security, sustainable food practices, food system, planetary 

health plate, flexitarian diet. 
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In this review, the allergic effects of plant-based milk alternatives have been 

discussed. Plant-based milk alternative is brought into being to reduce lactose 

intolerance and whey protein aversion. It was a remarkable success to produce 

milk alternatives from plant sources. The non-dairy plant-based milk alternatives 

are easy to produce at low cost at any time. Milk alternatives also have multiple 

health benefits. Food scientists are working on targeting diseases by using milk 

alternatives such as cardiovascular disease osteoporosis, cancer, etc. Along with 

all of these benefits, some allergic reactions are also reported to the consumption 

of some milk alternatives. Sometimes the consumption of milk alternatives 

causes serious reactions even if it may be the cause of death. Many people face 

specific protein intolerance and allergic reactions related to Immunoglobulin 

mediated reactions (IgE). Digestion problems and several other health hazards 

are also reported. The IgE-mediated and non-IgE-mediated reactions sometimes 

show severe effects and even cause death. Gastrointestinal hypersensitivity, 

nausea, diarrhea, asthma, abdominal pain, loss of thirst, etc. are caused by a 

reaction of allergens. The hypersensitivity of any allergic reaction is differing 

from person to person. 

Keywords: Plant dairy milk; allergic reactions; human health 
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Stevia rebaudiana is a plant species in the genus Stevia of the family 

Asteraceae, commonly known as candyleaf; a natural herb with biological 

activities such as anticancer, anti-inflammatory, antimicrobial, anti-

cardiovascular and Antidiabetic. Stevia rebaudiana is a calorie-free natural 

sweetener and 300 times sweeter than sugarcane. It's near like sugar taste and 

minimum calorie contribution to food makes it ideal replacement of sugar. 

Stevia for last few years has been seen as healthy replacement of sugar; 

especially for those people who are suffering from metabolic disorders such as 

diabetes or want to maintain healthy and balanced-calorie diet, as sugar is major 

calorie contributor in human diet. From the last 3 decades, cases of diabetes 

Mellitus type 2 are constantly increasing. Diabetes Mellitus refers to group of 

diseases that affect how the body uses blood sugar, Glucose. Therefore, the 

world is getting to know the problem caused by added sugars. Stevia has 250-

300 times the sweetness of sucrose because of the content of steviol glycosides 

found in stevia leaves. There have been no reports on the adverse effects of 

stevia on human health; therefore, stevia has the potential to be developed into 

functional food with many health benefits. The main objective of this review 

article is to summarize the various benefits of stevia in health and the 

mechanisms that occur for each effect of Stevia.So, it is concluded that, stevia 

contains Stevioside (steviol glycoside), which reduce blood sugar level in the 

human body and showssignificant result against diabetes. 

Keywords: Stevia rebaudiana, Antidiabetic, Metabolic disorders, Diabetes 

Mellitus, Balanced calorie diet, steviol glycosides, Glucose. 

Use of Moringa oleifera as a functional food ingredient: A review 
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Nowadays, with the changing of socio-economic status day by day, people have 

become more conscious about their diet and health. Use of natural products of 

plant origin having minimum side effects has gained popularity over the years. 

There is immense scope for foods that can impart health benefits beyond 

traditional nutrients. Moringa oleifera is one such tree having enormous 

nutritional and medicinal properties and benefits. It is a rich source of macro and 
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micronutrients like protein, carbohydrate, calcium, phosphorus, potassium, iron, 

vitamins, beta carotene and other bioactive compounds which are important for 

normal functioning of the human body and prevention of various diseases. Most 

of the parts of Moringa oleifera including leaves, flowers and seeds are edible 

and other parts like bark, pods have use in biodiesel production and water 

purification. Moringa oleifera has tremendous therapeutic properties including 

anticancer, antiulcer, antimicrobial, antioxidant. Different studies have 

concluded that Moringa should be used as functional ingredient in food 

products. This review study aims to highlight the use of Moringa oleifera as a 

useful ingredient in food products as well as in other industries to serve as a 

background for future research works. 

Keywords: Socio-economic, Antimicrobial, Purification, Antioxidant, 

Macronutrient, Micronutrient. 
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Hypertension remains one of the most significant causes of premature morbidity 

and mortality worldwide because elevated blood pressure influence adversely 

cardiovascular and renal outcomes. The dietary approach to stop Hypertension 

(DASH) diet is an effective strategy to control blood pressure. Recent studies 

showed that diet rich in fruits, vegetables, whole grains, and low-fat dairy 

products on lower blood pressure with other lifestyle changes such as weight 

loss, and physical exercise. The dash diet helps you to reduce your systolic 

blood pressure by 8mmHg and diastolic blood pressure by 3mmHg. However, 

<20% of patients with hypertension achieve effective BP control. DASH diet 

has many similarities to some of the other Dietary patterns which are promoted 

for cardiovascular health. Dash diet has also shown a reduction in the incidence 

of colorectal cancer. Dash diet is an essential strategy for lowering blood 

pressure in patients with diabetes mellitus. The Dash diet is a nutritionally based 

approach to prevent and control hypertension. The Dash diet also encourages 

you to take a diet rich in potassium, calcium, and magnesium and reduce the 

intake of sodium in your diet. In conclusion, the Dash diet reduces blood 

pressure, and homocysteine levels and it enhances the benefits of 

antihypertensive drug therapy. 

Keywords: DASH diet, blood pressure, systolic, diastolic, cholesterol.  
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Food has the power to convey information about the culture and way of life of a 

nation. The cuisine of South Asia is the result of a wide range of cultural 

influences, including those of the Aryans, Tibetans, Persians, Chinese and 

Mongolians. Subsequently, Pakistani cuisine also mirrors the unique flavors and 

tastes of a multitude of different cultures. The current study identifies various 

traditional dishes consumed throughout the country, variations in ingredients 

and cooking methods across different households in the country. In this study, 

focus group discussions were carried out across all the zones of Lahore. 

Multistage random sampling was used for recruiting a representative sample of 

households from each of the chosen union councils across the region. Selection 

of individuals was done on the basis of their ability to cook traditional dishes. 

Focus group discussions were conducted following strict protocols across a 

period of three months. Analysis of the collected qualitative data was done 

through classical content analysis and constant comparison analysis revealed 

that amongst food groups, non-starchy vegetables were the most frequently 

consumed dishes, followed by starchy vegetables cooked in combination, lentils, 

and cereals. Meat based dishes were amongst the least consumed foods all 

across the zones. Although food plays a significant role in people’s lives all 

across the city, there were drastic differences in food consumption even within 

the same zone. Multiple factors came together to influence people’s choice of 

food and frequency of consumption. Simultaneously, cooking methods as well 

as ingredients for numerous dishes varied from zone to zone. This aspect 

whereas brought diversity amongst the food preparation and its attributes, it also 

presented the question whether the food being consumed was truly serving its 

nutritional purpose or not. Cultural heritage of the region can be preserved 

through determining the recipes and cooking methods of locally consumed 

dishes. Local food databases and meal-planning exchange lists can also be 

developed for these traditional dishes. 

Keywords: Pakistani cuisine, South Asian foods, traditional dishes, food 

culture, food database  
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Bael (Aegle marmelos), is a plant having therapeutic potential in the nutritional 

world. It is widely found in south Asian countries and known by many other 

names like Wood apple, Stone apple, Bengal quince, and most commonly 

known as Bael or Bel Pathar in Pakistan. Bael stands high among the most 



Global Science Technology and Management Conference GSTMC-23 
 

133 

 

nutritious fruits according to a medical point of view. Recent studies reveal that 

many bioactive compounds (Alkaloids, Vitamins, Carbohydrates, Flavonoids, 

Fatty acids, and Essential Oils) are extracted from it. It is the best alternative to 

medicines to cure diseases such as diabetes, cholesterol, peptic ulcer, dysentery, 

hyperlipidemia, respiratory infections, skin problems, etc. Considering its 

benefits and medicinal approach Bael is processed into a whole new variety of 

Bael Panjeeri that not only provides nutrients but also acts as therapeutic to 

ailments of the stomach and intestines and give a boost to energy levels. Panjeeri 

is well known in Punjab, Pakistan and is used a lot in the winter season, events, 

and by pregnant women or new mothers. The process of Bael Panjeeri involves 

the dehydration and conversion of bael fruit into powder and then complete 

processing with milk-soaked semolina, butter, jaggery, and roasted nuts. Where 

the simple panjeeri has not that much medicinal effect but has a very significant 

value of energy due to the amounts of nuts added to it, in comparison to that the 

Bael Panjeeri with the traditional element has a very prominent effect on health 

and energy levels, elderly people and new mothers could use it daily as a soft 

diet. The estimated nutritional profile per 100g will be approx Protein 3.2g, 

Fiber 4.2g, Carbs 45g, Vitamin B1 & B2 0.02%, Potassium 600mg, Phosphorus 

50mg, Calcium 95mg, Mineral 1.9mg, Fat 15-20gram. These are the minimum 

estimated nutritional values of Bael Panjeeri. After its continued use, the data 

obtained will then be subjected to appropriate statistical analysis. 

Keywords: Bael fruit, Bael Panjeeri, Bael processing, Panjeeri, Functional Food 

Utilizing the microbial abilities to get sustainable produce from 

cellulosic biomass 
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Present review deals with the recent advancements in production of 

environmental friendly oils and bio-fuels by utilizing the naturally accruing 

microbes to meet the demands of different industrial areas including food, 

pharmaceuticals, chemical and bio-fuel industries through the economical 

means. Efficient biomass saccharification method using cellulase produced by 

the T. reesei (Trichoderma reesei). In particular, some of the non-sugar chemical 

substances contained in the saccharification solution interfere with the growth of 

oleaginous yeast, so a saccharification reaction system that is not toxic to 

oleaginous yeast is established. Furthermore, taking into account the addition of 

the saccharification solution to a medium of the oleaginous yeast, a process for 

obtaining a high concentrated saccharification solution is established. Lipids are 

produced using sugar obtained by saccharification of biomass as a carbon 

source. The obtained results fed back to solve various problems that may occur 

during lipid production. It is to establish a simultaneous saccharification and 

fermentation process in which enzymatic biomass saccharification and 

oleaginous yeast cultivation are performed in one vessel. So this review 
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therefore aim to produce oils from oil-producing microbes and other products to 

meet the demands of different industrial areas including food, pharma, chemical, 

and biofuel industries, my purpose is to construct a one-stop process of biomass 

saccharification by T. reesei cellulase and oil production by oleaginous yeast 

using the obtained sugar as a carbon source.  

Methodology: 

 
Keywords: biomass, cellulosic biomass, bio-feul, lignocelluloses, 

saccharification 

Drawing of healthier by-products from Date-Fruit. 
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The study clarifies the use of complete date-fruit (Phoenix dactylifera L.) in 

food products to overcome the date-fruit wastage and for the purpose we used 

Date-fruit to develop a date syrup in a rose water infused with medicinal herbs 

(Santalum album), (Nymphaea alba), (Syzygium aromaticum), date syrup brix 

was 65° while pH ranges approx (4.5-5.5) and reducing sugars approx (59%) 

date syrup stood up to 3 months without preservative made in rose water. The 

residue pulp after syrup extraction was dried in a cabinet dryer for 4 hours on 

high temperature due to excessive moisture levels, later the dried powder was 

used in a confectionery items and baking purpose. The cupcakes made with the 

date powder replacing the plain flour and sugar. The date powder further used to 

make date-flakes with milk and eggs and baked in oven for 15 minutes at (177-

180°). The pit portion of date-fruit was also used to make a coffee substitute, 

pits were fermented for 24-48 hours and then pits were roasted on a medium 

flame for about 25 minutes with continuous stirring after that the dates were 

converted into a fine powder, the freshly roasted and ground pits had a strong 

essence and a flavor we made two samples in milk with full portion of roasted 

pits and other one with half and half ratio (50% roasted date pit + 50% coffee) 

both the samples were good enough but the plain roasted pits had no artificial 

color and essence thus we had to use it in excessive quantity to get the best 

results.  

Keywords: Date fruit, by-products, date syrup, date coffee, date fruit 

confectionery 
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In south-asian countries there is a famous subtropical fruit called Bael (Aegle 

Marmelos), it has a round oblong shape and has a strong sweet citrusy smell as it 

belongs to a Rutaceae family, the fruit has its own recognition due to its high-

rise medicinal benefits, the curative ability of Bael is quite great as compared to 

other fruits. There is a huge potential and place in the market if processed into 

bael products, which include the fruit leather, jams, and dried tea, etc. 

Considering the benefits of bael it is a energy reserve in its own. Therefore this 

review deals with the conversion of this energy reserve into a new Instant ready-

to-serve (RTS) energy drink, the bael pulp (75% approx), TSS (13.5° Brix) is 

processed with sugar, maltodextrin, acidity regulator (330), acidity regulator 

(INS330), stabilizer (415) xanthan gum, stabilizer (466) sodium CMC, ascorbic 

acid (Vit C), tartaric acid, Water, Artificial color, Yellow 5, Yellow 6. The 

homogenous mixture of the above mentioned ingredients will be then spray 

dried (30–50 µm) depending on the solubility in water. The nutritional profile of 

the juice with the minimum guesstimate of the bael energy drink per 100g will 

be Energy 135 Kcal, Carbs 31.8 mg, Protein 1.5mg, Fat 1.1mg, Potassium 

500mg, Fiber 3mg, Iron 1mg, Calcium 80mg, Phosphorus 45mg, Moisture 45-

50mg, VitaminA 52mg, VitaminC 59mg, VitaminB1 0.11mg, VitaminB2 

0.9mg, VitaminB3 1.1mg. This dirnk is the source of energy, aids in digestion, 

effective against ulcers and piles, purifies blood and remove toxins. There is a 

good prospect for commercialization of this medicinal bael-fruit instant drink. 

Keywords: Bael intant juice, energy drink, medicinal juice, bael product, bael 

processing 
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The nutritional and health paybacks of ash gourd are worth mentioning.The ash 

gourd is easily available and very economical vegetable in Pakistan. The 

community is well familiar with its taste, flavour and health benefits. The high 

dietary fiber, ascorbic acid, minerals, and lower concentration of anti-nutrients 

in gourd specify it as healthy food. Moreover, higher dietary fiber content has 

excellent prebiotic activity and is linked with reduced blood cholesterol level, 

heart attacks and bowel disorders.The ratio of mineral content in fruit is 

Na>Ca>Fe>Zn>K> Mn. The antacid action of ash gourd maintains pH and 
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offsets acidity. Ash gourd keepspreventive and curative effect in oxidative 

stress, management of hyper- and hypo- glycemia and lipidemia. A variety of 

phytochemicals including hispin, carotenoids, phenolics, sterols and uronic acid 

etc. can be helpful as antibiotic and laxative agentagainst cough, fever, liver, 

heart diseases, epilepsy, ulcers and nervous disorders. The vitamins from ash 

gourdsupportagainst pneumoniaand migraines. General food use of ash gourd 

includes either boiled and cookedalone, with other vegetables or with meat. The 

edible part has bland taste while the fruit juice keeps pungent vegetable flavor. 

The pulp and powder from edible part of fruit van be used as thickening agent 

and nutrient supplement in jams, beverages, baby foods, ketchup and ice cream; 

formulated as value-added products. The innovative uses of its multifunctional 

components need to be explored, experimented and applied in food and 

pharmaceutical products. 
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Edible films and coatings are thin layers, with varying thickness used to protect 

foodproducts and their ingredients. The edible film is formed by solvent casting, 

compression moldingand extrusionprocedures further implemented to the food 

products, being placed on or between food components. This is coated directly 

on the food surface byspraying, dipping or spreading techniques. The food 

sector isthe foremost consumer of packaging materials including edible films 

and coatings being mainly applied into meat, seafood, fruits, vegetables and 

dairy products. These packaging materials, normally formed by a cohesive 

structured biopolymer, additivesand/or a solvent, can be used as potential 

carriers of several active ingredients like colourants, flavours, nutrients, 

antimicrobialand antioxidant compounds toimprove organoleptic characteristics, 

enhance the nutritionalvalue and to increase the shelf lifeof product. Use of 

natural extracts containing antioxidant and antimicrobial effects in ediblefilm 

and coating formulations.is emerging in the packaging research sector keeping 

in view the health and environment safety concerns. A wide range of studies 

revealed the comprehensive interests in edible films and coatings withfunctional 

properties. So, the main objective of this review is to cover the recent works on 

edible films and coatings, including theexploration of recent advances in the 

incorporation of active compounds from natural extracts, and the challenges 

andopportunities for future research. 

Keywords: Active agents, Edible coatings, Edible films, Food packaging, 

natural extracts 
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Fruits are considered refreshing, nutrient dense and disease preventing food. The 

fruitsare valued for minerals, vitamins, fiber, antioxidants and phytochemicals 

content. They provide protection against oxidative stress, lens damage, cancer, 

dementia etc. Their nutritional and sensorial richness is attainedat 

ripening.Advanced and rapid ripening techniques like chemical, irradiation, heat 

etc. are being establishedto increase yield, improve quality and to decrease time 

period.Chemical ripening is economical, manageable and rapid technique hence 

attractive to fruit post-harvest industry. General community concerns towards 

food safety and increased human health issues raised questions for chemical 

ripening. One of the chemicals, calcium carbide as ripening agent is widely 

usedbecause of easy availability.Acetylene produced from calcium carbide acts 

on fruit as ethylene with increased ripening rate. The research showed that low 

doses of acetylene changed peel color while internal edible part of the fruit 

remained unripe. Therefore, proper ripening required higher concentrations of 

calcium carbide that on the other hand adversely affected the odor, taste and 

nutritional value of fruit. The higher concentrations of calcium carbide exhibited 

nutritional uncertainties in fruits. The vitamin C, protein, fiber, antioxidant and 

mineral content of such products were reduced.The researchers proved that 

higher level of calcium carbide can cause a number of health issues as ulcer, 

respiratory &gastric irritation, dizziness, and mood disturbances.Various 

research showed that orange and pawpaw fruit ripened by the use of this 

chemicalcaused degeneration of renal tubes, necrosis and renal failure along 

with reduction in WBCs, RBCs and platelets in experimental rats. Conclusively, 

its use must be legislated and regulated by the concerned authorities. 

Momentous steps must be taken to increase the awareness among the society to 

discourage the use of such harmful compounds. There is need to develop and 

usesafe and better fruit ripening chemicals and other techniques. 

Keywords: Ripening Fruit; Calcium carbide; Awareness; concentration 

Ultrasound Waves Application in Food Processing 

Andleeb Zahra, Tahira Batool Qaisrani*, Matlob Ahmed 

Department of Agri. Engineering and Technology, Ghazi University, D.G. Khan 
*Corresponding Author’s Email: tqaisrani@gudgk.edu.pk(TBQ) 

Food is vital for life survival containing nutrients necessary for growth, repair 

and proper functioning of body. To preserve and protect the food from 

deterioration and spoilage, different techniques (heat, chemicals, drying etc.) are 

being applied. The use of ultrasound waves ((20 kHz to 20 MHz range) is one of 

them. High-power ultrasound (20 kHz to 100 kHz), a non-thermal technology is 

used for the preservation of food that involves applying pressure waves known 

as cavitation to change the mechanical, chemical, and biological properties of 

foods. Water is used as a medium for the transfer of waves to the food. This 

technique can be applied as pretreatment for many foods like kiwifruit, sweet 
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potatoes, olives, strawberries etc. Variety of tasks, including cleaning, 

extraction, freezing, thawing and drying etc. are performed with the help of this 

technology. It has gained attention because of shorter processing time and low 

cost. It is considered effective in enhancing the productivity and to eliminate the 

post treatment of waste water. This improves the drying rate and quality 

characteristics of final products.It is considered safe in comparison to chemical 

treatments in food.Ultrasound waves have a significant effect on various 

processes in food industries. This ensures the safety and shelf life of the food. 

Thus, ultrasound waves application on food is good alternative to thermal 

processing. There is need to enhance its use according to the recommendations 

by food authorities. 

Keywords: Ultrasound waves Food processing Pretreatment Authorities 
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Biotechnology is specified as the use of living organisms and technology to 

make life sustainable. It is dormant in the field of Agriculture, Food, 

Therapeutics and Bioremediation and so forth. It has always been a goal of 

mankind to modify foods corresponding to requirements. People were not 

familiar with the terminology and methodology of “fermentation” in the past. 

There is a discrepancy between traditional and modern wine fermentation 

techniques. Precedingly, the grapes were chosen without any proper selection 

with roughly no additives that resulted in low alcoholic percentage. In more 

modern approach, grapes are chosen carefully and wine making involves several 

processes. For production of high quality, affordable products with more 

commodity unique manners are being introduced in food industries. In Brewing 

Industries, fermentation is associated with two fundamental processes inclusive 

of Lactic Acid fermentation and Alcoholic fermentation used in mass production 

of wine, beer, kanji, and whatnot. Probiotic organisms have the potential to 

produce kanji through fermentation techniques. Scientists use direct or indirect 

methods to grow tea plants in the laboratory. Genetic engineeringplays a crucial 

role in obtaining results in the tissue culture method. To cultivate, the plant 

firstselectsthemodelplant, thencuts offthesmall pieceof plantand transfers itto 

theculturetubetoregeneratetheplant's in vitro tubes to develop plant roots 

andshoots. After that, the plant grows, and then it is transferred on a large scale 

for proper nutrition of theplant. Scientists are improving the food or making 

more advancements in preserving the food. Fermentation is one of the essential 

methods to preserve the food; to preserve the food, we mainly use bacteria 

(lacticacid) or yeast for thebenefit of humanity. Thus, fermentation has proved 

to help preserve food. In short, food biotechnology can potentially change the 
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living style of human beings entirely. 

Keywords: Lactic Acid fermentation, tissue culture, fundamental processes, 

nutrition, food biotechnology 
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Dairy products are popular among the majority of the world's population. 

Fermented dairy products have distinctive physicochemical characteristics with 

high nutrition value including essential vitamins and minerals. Cheese products 

have become the dietary habits of the vast majority of people. The aim of this 

study was to develop and evaluate cottage cheese with lactoferrin fortification. 

Lactoferrin is a glycoprotein that helps to bind iron and has antioxidant 

properties. The cottage cheese was prepared with a mesophilic starter culture of 

lactobacillus spp and rennet as a coagulant. The emulsified lactoferrin was made 

by oil-in-water emulsion. The fortification of cottage cheese was done after 

whey removal with different concentrations of 0mg, 25mg, 50mg, 75mg, and 

100mg per 100g of lactoferrin in cottage cheese. The purpose of fortification 

was to mitigate iron deficiency (ID) and iron deficiency anemia (IDA) because 

lactoferrin can be used for iron-binding. In this study, five treatments were made 

and a storage study of 15 days was evaluated and characterized by 

physicochemical analysis ( pH, acidity, fat, protein, moisture, and ash), iron for 

both raw milk and cottage cheese, antioxidant analysis (DPPH), microbial 

analysis (TPC), texture analysis and sensory analysis ( color, taste and overall 

acceptability) were analyzed. All these characteristics of cottage cheese were 

analyzed to be significantly influenced by changing concentrations of emulsified 

lactoferrin during storage. Cottage cheese fat, protein, ash, iron, and antioxidant 

activity were improved. T4 had the highest level of protein, fat, ash, iron, and 

DPPH content while T0 had the lowest. T1 and T2 got maximum scores of 

sensory attributes i.e color, taste, texture, appearance, and overall acceptability. 

From the physicochemical, texture, and sensory evaluation it was determined 

that the use of lactoferrin can improve the cottage cheese quality and anemia. 

Keywords: Cottage Cheese, lactoferrin, fortification, anemia, cheese 

manufacturing. 
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The adulteration of food is known as a predominantproblem in the food 

business. It disturbs safety as well as quality of food and also causes various 

harmful effectson health. Nevertheless, for consumers and health authorities it is 

consider as universal problem regarding producing and security of food. Mainly, 

adulteration through the illegaladdition of someconstituents is the major 

issuemeanwhileuntruthfulconstructors can misrepresent these ingredients to 

offer immediateproperties and to encourage sales. There are various serious 

diseases and chronic disorders appeared due to the consumption of adulterated 

food and this actiondisrespects the public constitutional rightstowards hygienic 

food. For adulterants identification several systematicsystems which are 

presently used in which includes Spectral tomography and electric practices. It is 

also observed that any kind of toxic or lethal constituents which possibly cause 

the food adulterated that injurious to well-being. For the manufacturer, this step 

of food fraud might be beneficial economic gain that is adulterating the food, 

while it is loss for the final consumers of the products. There are several food 

products identifiedin which includes majorly milk, juices, meat and many others 

products that is to be disposed tocontaminationfound in both in our nation and 

the worldwide. Many various methods like physical and biochemical are applied 

and discovered to detect the adulteration through the food items. It is a tough 

task to recognized the adulterant when boththe food items as well as the 

adulterantmaterial show the similar physiochemical composition. Therefore, all 

accountable individuals, association, including government mustaccomplish 

their obligation to defend the act of food adulteration and to depiction the 

acknowledged acts.  

Keywords: Adulterant, Food, Contamination, Health, Consumers 
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Introduction: Number of studies have proven that low glycemic index (GI), 

glycemic load (GL) and high fiber foods have strong relationship with decreased 

risk of diabetes type 2, obesity and cardiovascular diseases and improved insulin 

sensitivity. The low GI composite flour-based products like chapattis are 

considered better meal option for type 2 diabetics. There are several composite / 
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multigrain flour available in local market, however, they have not evaluated in a 

human clinical trial for proven anti-diabetic potential. Objective: Main objective 

of this study was to formulate an affordable high fiber composite flour followed 

by its evaluation for GI and GL. Methodology: The GI and GL of newly 

formulated flour was determined using standard protocol. The efficacy of this 

flour was evaluated in improving the glycemic profile, lipid profile and body 

composition in 30 diabetic patients through a 90-day clinical trial. The clinical 

trial was registered in Clinicaltrial.org with no. NCT05163587. The t-test and 

ANOVA were applied as statistical tools with 0.5 level of significance. Results: 

The composite flour has low GI (51.5) and GL (7.72) as comparedto a refined 

flour chapatti (GI=73.5, GL= 21). The results revealed a significant 

improvement in HbA1c (8.54±.25 vs10.72±.38 %) in treatment group as 

compared to the control group. The fasting blood glucoselevels also showed a 

significant decrease (150.25 ±8.92 vs 227.43 ±18.74 mg/dL) in the test group. In 

contrast to this, no significant changes were observed in anthropometry (weight 

and BMI), blood pressure, body composition parameters (fat mass, fat free mass, 

proteins, minerals, musclemass, glycogen, and malnutrition index) in both 

groups. However, lipid profile (mg/dL) of the testgroup showed significant 

improvement in total cholesterol (194.3±14.8 vs 283.7±21.4), serumtriglycerides 

(161.8±13.3 vs 250.5±18.3), mean HDL (39.9±2.0 vs 29.9±2.5) and mean LDL 

(159.6±17.4 vs 187.3±24.8) at the end of the trial. Conclusion: The results 

suggest the replacement ofcommercially available refined flour with a low GI 

composite flour for chapattis in diabetics asit improves the overall health and 

well-being of the patients in terms of controlling glycemic andlipid profile. 

Keywords: Composite flour, Glycemic index, Diabetes type 2, Dyslipidemia, 

Clinical trial 
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The valorisation and waste management designing to get valuable products or 

by-products is neglected area in the Pakistan. Citrus processing in Pakistan has 

mostly concentrated on the fruit's export to the Middle East and the Malay 

Archipelago. It can be demonstrated that the trash produced by the beverage 

industries—citrus peel and apple pomace—is what causes exchange earnings. 

Pakistan is the world's largest importer of pectin. Food (jams, jellies, frozen 

foods, and more recently low-calorie foods as a fat and/or sugar replacement) is 

the principal application for pectin. It is also used in pharmaceuticals to treat 

gastrointestinal diseases and lower blood cholesterol levels, as well as in 
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cosmetics as a foundation. Apple pomace and citrus peel are the primary sources 

of pectin extraction, although other unusual sources are also employed, such as 

sugar beet, banana peel, melon rind, pomegranate peel, etc.Citrus peel is 

subjected to physical, chemical, and biological processing to separate the 

extractable components pectin (30.53%) and essential oils (0.43%), and to 

prepare the material for the production of succinic acid, which allowed the use 

of the remaining bio-refinery residues (BR) as a substitute for fertiliser. 

Additionally, orange peel essential oils contain 17 different molecules, with D-

limonene accounting for 96.7% of those. Numerous pectin extraction procedures 

are employed in various industries, including the traditional approach (acid 

hydrolysis) and non-conventional techniques (Ultrasound-Assisted Extraction, 

Microwave-Assisted Extraction, Enzymatic Extraction, Supercritical extraction 

techniques). Microcrystalline cellulose, pectic compounds, essential oils, and 

phytochemicals may be by-products of the effective pectin extraction process. 

Fruit peel essential oils are a valuable commodity that are extracted and are 

mostly utilised in perfumery, culinary flavouring, therapeutic application, and 

cosmetic items. 

Keywords: Agronomic utilization; Circular economy; Value added-product; 

extraction techniques 

Compositional variation in milk of differentbreeds of cows and 

buffalo in different months 

Umair Ashraf1, Abdul Muiz2*, Rizwan Shukat1, Syed Qamar Abbas1 

1National Institute of Food Science and Technology, University of Agriculture, 

Faisalabad; Department of Microbiology, University of Agriculture, Faisalabad, 

Pakistan; 2 The Czech University of Life Sciences Prague, Czech Republic 
*Corresponding Author’s Email: muizmian90@gmail.com 

Composition of milk is greatly influenced by seasonal variation. Major variation 

is observed in fat composition. Pakistan is blessed with high genetic potential 

animals like Nilli Ravi and Sahiwal cow. Milk is highly nutritive food having 

macro and micronutrients which are necessary for the growth and development 

of humans. India is largest milk producing country in the world while Pakistan 

stands on 4th. The aim of this study was to evaluate the composition of milk of 

different breed of cow and buffalo and effect of seasonal variation on 

composition of milk. Samples from both morning and evening milking were 

collected in sterilized glass bottles from dairy farm of university of Agriculture, 

Faisalabad and evaluated for 6 months. During transportation, samples were 

kept in ice box at 4°C. Proximate analyses like crude protein, fat, lactose, 

moisture and ash content was done to check fluctuation in composition of milk. 

Additionally, some physicochemical analysis like total solids, solids not fat, 

specific gravity, pH and acidity was also done. At the end, all the data obtained 

was subjected to statisticalanalysis to check the level of significance by applying 

LSD with two-way ANOVA. It was concluded from the results of the current 

investigation that effect of seasonal variation and milking time on composition 



Global Science Technology and Management Conference GSTMC-23 
 

143 

 

of milk was significant. Fat percentage in milk was highest in January and 

moisture content was highest in June as compared to other months. Total solids, 

protein and lactose contents were maximum in winter and minimum in summer 

season. Effect of season was highly significant on total solid, solid non-fat, 

acidity, lactose, fat, protein, pH and moisture while ash was significantly 

affected by season and Specific gravity was non-significantly affected by 

season. The total solid, solid non-fat, pH, moisture, lactose, fat and protein 

content of milk were highly significant by breed while ash was significantly 

affected by breed but acidity and specific gravity were non-significantly affected 

by breed. 

Keywords: Milk Composition, Breeds, Seasonal Variation  
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Nutrition education is a fundamental concept of developing long lasting practice 

of healthy eating and physical activity that should ideally begin from the starting 

stages of life. The objective of the study was to develop a social learning theory 

(SLT)-based nutrition intervention program for secondary school students for 

better consumption of all food groups and to develop self-efficacy for healthy 

eating among the ninth-grade students. A quasi experimental study (pretest-

posttest) without a control group was carried out among 45 students of ninth 

grade at public school. The intervention phase included nutrition education 

lessons for 6 weeks, which comprised of workshops and class activities to 

enhance their cognitive skills. The study showed statistically significant changes 

in attitude, self-efficacy and knowledge. Mean scores of the post intervention in 

social and environmental factors showed mean differenceof 3.53 with the gain 

score of 1.00. The behavioral factors’ mean difference was 19.52 with the gain 

score of 3.02, self-efficacy mean difference was 3.54 with gain score of 0.49, 

while cognitive factors showed the mean difference of 3.48 with the gain score 

of 1.86. Hence, it is essential to highlight the importance of school education in 

nutrition is extremely effective in the prevention of several nutrition-related 

health problems such as malnutrition or obesity. Thus, it can be concluded 

thatSocial Learning Theory for nutrition education is an effective approach that 

should be promoted and encouraged in schools. 

Keywords: Social Learning Theory, Social Cognitive Theory, Body Mass 

Index, National Nutrition Survey, World Health Organization. 
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Jamun or Indian blackberry (Syzygium cumini L.) is a minor and underutilized 

tree fruit of the subcontinent. The fruit contains essential bioactive compounds 

like tannins, flavonoids, phenolics constituents and a rich source of iron and 

anthocyanins. The pulp of Jamun fruit is highly nutritive and having important 

minerals such as sodium, potassium, iron, zinc. The lack of postharvest 

management practices resulting in huge losses in fruits.Especially Jamun, being 

a tropical fruit, have short shelf life and deteriorates at a faster rate in hot and 

humid climate conditions. The quality of Jamun fruit is greatly declined between 

its harvesting and consumption. About 75-90% moisture is present in most fruits 

and vegetables, thus have a soft texture and is more perishable. The post-harvest 

loss of many fresh fruits and vegetables is estimated to be 30-40%. To minimize 

or prevent such losses, processing of fruits intoshelf-life stable value-added food 

productsis recommended. The concept of on farm value addition is to reduce 

fruit wastage and postharvest losses by increasing profitability through 

processing and preservation. Jamun fruit-based value added products like nectar, 

squash, fruit leather jam and drink also have potential demand with local fruit 

processors and as well as in retail market. The concept of on-farm value addition 

of Jamun fruit can lessen the burden on our economy by increase in exports, 

improvement in input-use efficiency and reduction in post-harvest losses. 

Moreover, employment generation, health improvement, better food quality and 

awareness about modern trendscan help in improving the social structure of 

rural areas. The challenges that can hinder the concept of on farm value addition 

includes lack of on-farm training, awareness, and technology and ignoring the 

marketable potential of Jamun fruit.  
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Sleep has been proven to have regenerative effects on the immune and 

endocrine systems, accommodate the retrieval of the nervous system and the 

metabolic costs of the conscious state. It plays a crucial role in memory, learning 

and synaptic plasticity, which collectively affect athletic performance and 

recovery. Due to thecompetition and training schedule (early morning or 

evening), extended travel and muscular discomfort, up to 50% of professional 
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athletes frequently suffer sleep disruptions and poor sleep. Reduced skeletal 

muscle remodeling, increased fatigue-related damage, and disturbed cellular 

repair mechanisms have all been linked to poor sleep. Sleep can be promoted by 

hindering wake-promoting pathways orenhancing sleep-promoting aspects 

through nutritional interventions.The relationship between diet and the circadian 

system has been referred to as chrono-nutrition. It has been proposed that 

modifying the amount and kind of food consumed may change the body's 

internal clock. Functional food-based strategies, such as high-carbohydrate, 

high-glycemic-index evening meals, tryptophan-rich protein, melatonin, 

kiwifruit, tart cherryjuice and micronutrients, have been proven to improve sleep 

patterns. Dietary precursors can influence the rate of synthesis and functions of 

neurotransmitters involved in the sleep-wake cycle, thus promoting the quality 

and length of healthy sleep.Therefore, chrono-nutrition should be focused on 

rather than pharmaceutical drugs to improve the sleep disturbances in athletes 

naturally, which can result in optimal health, enhanced endurance and athletic 

performances.  
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Kidney stones may develop due to excessive kidney oxalate, calcium, 

phosphate, or low fluid intake. Plant-origin foods contain oxalate, including 

fruits, vegetables, nuts, legumes, and grains. Humans lack the enzyme necessary 

to break down dietary and endogenous oxalate, which can lead to oxalate 

buildup in the body and conditions including calcium oxalate urolithiasis and 

hyperoxaluria. When there is hyperoxaluria, the body's stored oxalate can be 

eliminated by faeces, insoluble calcium oxalate, and urine excretion. 

Gastrointestinal tract microbes can also break down oxalates. Oxalate stones 

may develop if one of these mechanisms is disrupted. By degrading dietary 

oxalate in their host, probiotics can prevent hyperoxaluria and preserve the 

homeostasis of oxalic acid. In this context, species of Oxalobacterformigenes, 

Lactobacillus, and Bifidobacterium are taken into consideration. Oxalyl-CoA 

decarboxylase (Oxc) and formyl-CoA transferase are catabolic enzymes 

expressed by oxalate-degrading bacteria found in the gastrointestinal tract. On 

the genomes, the genes that code for these proteins are grouped and share a 

similar evolutionary history. It is believed that those lacking this bacterium have 

increased oxalate intestine absorption, increasing urine oxalate concentration 

and the risk of calcium oxalate urolithiasis. Treatment for calcium oxalate stone 

disease may involve administering probiotics, such as Oxalobacterformigenes 

bacteria or an analogue of oxalyl-CoA decarboxylase, to the digestive system. 
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Numerous research using animal models demonstrate how O. formigenes 

reduces urinary oxalates without producing any harmful effects, antibodies, or 

histopathological conditions. The bacteria can be cultivated in oxalate-

containing media, and reverse-phased HPLC can be used to assess the bacteria's 

in vitro oxalate degradation capacity. Further research is required to determine 

whether exists a direct link between the hyperoxaluria & lack of bacteria 

involved in degrading oxalate and whether their absence is a risk factor. 

Keywords: Kidney stones, Gastrointestinal tract, Homeostasis, 

Histopathological condition 
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Edible nanoparticles are being developed for the oral delivery of nutrients to 

improve human health and well-being. Due to poor physicochemical or 

biological qualities, the oral bioavailability of active pharmaceutical 

ingredientsis constantly compromised. Compared to polymeric nanoparticles, 

food protein nanoparticles offer improved biosafety and cost-effectiveness for 

oral medication administration. Moreover, diverse food proteins offer "choice 

and variety" to satisfy the oral delivery issues posed by various medications with 

poor permeability, low solubility and poor gastrointestinal stability. Due to the 

availability of amino, hydroxyl and carboxyl groups in dietary proteins, the 

surface of nanoparticles can be easily modified to impart certain functions. 

Albeit being in their infancy, food protein nanoparticles have the potential to 

improve the oral bioavailability of a wide variety of medications, ranging from 

small molecules to biomacromolecules. Their constituents influence the 

composition of the gut microbiota and microbial metabolites. The origin, 

concentration, and amino acid composition of protein nanoparticles are key 

contributors to intestinal microorganisms' composition, structure, and function. 

Considering the growing evolution of the sector, it is necessary to investigate the 

endeavours and mechanisms of food protein nanoparticles in promoting oral 

bioavailability. 

Keywords: protein nanoparticles, nutrients delivery, polymeric nanoparticles, 

gut microbiota 
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Aspergillus flavus and aflatoxin contamination in sweet corn is becoming a 

significant concern due to tropical weather in these regions, which favors the 

development of aflatoxin-producing fungi. Therefore, the current study intended 

to molecularly identify and characterize the Aspergillus flavus isolated from 

sweet corn kernels in Malaysia. The specific primers FLA1 and FLA2 located 

on the ITS gene were employed to confirm the species and define the 

phylogenetic association amid isolates. In contrast, genes for aflatoxin 

biosynthesis, including aflD (nor-1), aflP (omtA), aflO (omtB), and aflR, were 

directed in a multiplex PCR to determine the toxigenicity potential. Forty 

isolates were confirmed as A. flavus. The Maximum Likelihood (ML) 

phylogenetic tree grouped all A. flavus strains (AF+ and AF-) in the same clade. 

The genes involved in aflatoxin biosynthesis were observed in all AF+ strains, 

whereas the AF- strains failed to amplify these genes. The study's findings 

exhibited the survival of both AF+ and AF- strains in sweet corn kernels, and 

hence suitable methods should be considered to reduce the prevalence of AF+ 

strains and the consequent production of aflatoxin in sweet corn of Cameron 

Highlands, Malaysia. 

Keywords: Aspergillus flavus, aflatoxins, PCR, aflatoxin biosynthesis, 

phylogenetic tree 

Broiler Growth Improvement through Zinc Supplementation of 

Chicken Feed 
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Zinc (Zn) malnutrition poses a major threat to broiler farming in terms of poor 

growth andperformance of chickens. The current study utilized zinc sulfate 

(ZnSO4) to treat Zn deficiency in Cobb broilers. Four treatments were formed 

comprising of ten 21-dayold broilers/treatment. The broilers were fed a Zn 

enriched diet from week 4 to week 6, as per the treatments established with 

respect to the National Research Council (NRC) recommendation –0, 10, 20 and 

40 ppm. The growth parameters of broilers were evaluated on d 21, 28, 35, and 

42, while the organ weights of the slaughtered birds were examined on d 42. The 

weekly growth performance of the broiler chickens in the current study 
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exhibited significantly highest (p<0.05) live-bird weight (LBW), weight gain 

(WG) and average daily feed intake (ADFI) but significantly lowest (p<0.05) 

weight gain percentage (WGP) and feed conversion ratio (FCR) in week 6. 

Furthermore, the average values for the 21-day rearing period indicated that Zn 

supplementation in poultry feed significantly affected the ADFI of the poultry 

birds, resulting in the highest valuein the case of T2. However, the total weekly 

feed intake (TWFI) inversely related to the Zn doses. The increasing Zn doses 

(40 and 20 ppm) were associated with a significant increasein WG and WGP. 

Additionally, dietary Zn enrichment resulted in significantly greater feed 

utilization efficiency for T3 and T2. Overall, T3 revealed the significantly 

highest (p<0.05) WG, WGP and LBW, along withthe lowest (p<0.05) FCR at 

the conclusion of the chicken growth period which was an indication of 

improved growth parameters using Zn. Moreover, organ weights of the broilers 

exhibited non-significant (p>0.05) differences after Zn addition in the basal 

feed. Therefore, the present findings suggested that 40 ppm Zn dose resulted in 

better growth and performance of the broilers which correspondedto the integral 

role of Zn in the physiological performance of the body. 

Keywords: Zinc deficiency; Zinc supplementation; Broiler Growth; Chicken 

Growth; Organ Weights  
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Nutritional awareness has led to improved food choices in a constantly rising 

global population. The incorporation of essential oils in foods is an emerging 

trend in food industry that has illustrated tremendous health benefits with anti-

inflammatory, antimicrobial, anticancer, antioxidant and cardioprotective traits. 

The current study aimed to fortify yogurt with lemongrass, moringa and 

eucalyptus based essential oils as yogurt is a widely consumed diary product. 

Three different concentrations (0.0025%, 0.005% and 0.0075%) of lemongrass 

(L1,L2,L3), moringa seeds (M1,M2,M3) and eucalyptus (E1,E2,E3) essential 

oils were utilized for nutritional enrichment of yogurt. Essential oils were 

formulated using steam distillation and hydrodistillation techniques and added to 

yogurt prior to culture inoculation. Following yogurt formation, biochemical 

analysis was conducted on 0, 7, 14 and 21 days of storage. The results revealed 

better properties of yogurt formulated with essential oils as compared to the 

control. M1 denoted highest (p<0.05) titratable acidity at day 21 among all 

treatments. On the other hand, M3 revealed lowest (p<0.05) pH as well as 

lowest (p<0.05) whey separation during syneresis at day 21 which was an 
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indication of better structural integrity and binding of milk proteins. Moreover, 

microbiological analysis demonstrated lowest (p<0.05) colonies per plate for M1 

(0.0025%) and M3 (0.0075%) in contrast with the control which had highest 

number of microbial colonies. Likewise, M3 portrayed highest sensory scores 

for overall acceptability which represented higher consumer acceptance. In 

conclusion, yogurt fortification with M3 proved to be most suitable among all 

essential oils in terms of overall quality and shelf life of yogurt.  

Keywords: Yogurt fortification; Essential oils; Moringa; Eucalyptus; 

Lemongrass  

Dietary Interventions to Reduce Advanced Glycation End-Products 

(AGEs) 

Amara Khan, and Sadaf Javaria 
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Advanced glycation end-products (AGEs) are produced in human body when 

the reducing sugars bind to body proteins. AGE formation and accumulation in 

the body increases due to increased blood glucose levels, extreme inflammation, 

oxidative stress or reduced function of the kidney. Increased AGE level in body 

might result in obesity, diabetes and cardiovascular diseases. Different types of 

highly animated processed foods consist of large concentrations of AGEs which 

are partly absorbed in the gastrointestinal tract and contribute to the body’s AGE 

contents. This review intended to evaluate the effect of diet on advanced 

Glycation in humans and attempted whether eating of a prebiotic nutritional 

supplement can decrease circulating AGE levels, progress glucose control and 

oxidative stress in adults with pre-diabetes. This review of the recent evidence 

base was carried out to evaluate the association between nutritional AGE intake 

and chronic low grade inflammation and avenues for future nutrition research 

were suggested. It was concluded that there is inadequate evidence at present to 

endorse dietary AGE restriction to any patient group. This was due to the poor 

quality of most existing trials, their short duration, participant heterogeneity and 

use of non-validated methods to measure serum and food-derived AGEs. It also 

concluded a positive relationship between tissue AGE levels and chronological 

age, cigarette smoking, waist circumference and nutritional intake of meat and 

meat products. However, further research is required to determine whether 

frequent consumption of foods containing large quantities of dietary AGEs 

contribute to tissue AGE deposition in healthy individuals.  

Nutritional Variation in Traditional Pakistani Dairy Based 

Beverages 

Aimen Tariq, Nida Tasneem Khan, Mahnaz Nasir Khan, Fajer Ayub 

Kinnaird College for Women, Lahore, Pakistan 

Nutrient composition is essential for dietary interventions that are linked to 

disease and health of individuals. Many countries have developed their own 
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nutrient composition table of their traditional dishes but limited data is available 

regarding the nutritional composition of traditional dishes and beverages of 

Pakistan. Dairy is widely consumed all over Pakistan and dairy sources like milk 

and yogurt are the key ingredients in majority of the traditional Pakistani 

beverages. This study aimed at determining the nutrition composition of 

commonly consumed traditional dairy based beverages as they are a part of 

Pakistani culture and are extremely important for providing nutrition among the 

population. Experimental study design was used for this purpose. The data was 

gathered through a questionnaire to identify common traditional dairy based 

beverages and their preferred compositions of main ingredients. 15 common 

traditional dairy based beverages were selected according to the data collected 

from various individuals that included housewives, students and working class 

that comprised of people who have office jobs and the people who are self-

employed. The traditional beverages were prepared by using the preferred 

compositions of the main ingredients that were rated the highest on the rating 

scale by the participants of this research. AOAC procedures were used to 

determine the macronutrient content of the dairy based traditional beverages. 

Milk and yogurt emerged to be one of the key ingredients used in varying 

quantities in majority of the identified beverages. Variation in the quantity of 

milk and yogurt in the beverages greatly influenced their macronutrient 

composition. Serving sizes of these beverages were calculated according to their 

macronutrient composition and the serving size was adjusted in a certain way 

that the macronutrient values of the beverages were equal to one exchange of 

dairy. The method used for statistical analysis was one way ANOVA, no 

difference in the serving size adjusted macronutrient values (p-value≥0.05) was 

found among the dairy based beverages. The nutrient composition of dairy based 

beverages can be used to develop a dietary tool for meal planning of Pakistani 

cuisine that can be used not only in Pakistan but anywhere in the world while 

planning various dietary interventions when dealing with Pakistani population as 

majority of them are consumers of dairy based beverages. 

Keywords: Dairy based beverages, traditional dishes, nutrient composition, 

macronutrients, serving size. 
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While providing a diverse range of dairy products, the dairy business generates 

an enormous amount of waste and byproducts. Because of their higher chemical 

oxygen demand level (COD) and substantial nutritional contents including 

protein, lactose as well as fat, alternative biotechnological uses of these wastes 
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for aerobic and anaerobic biological treatment must be discovered. This paper 

provides a critical evaluation of fermentation engineering elements that are 

focused on defining the effective use of dairy effluents in the manufacture of 

various microbial products including biofuel, organic acid, enzyme, biomass 

production, and polymer. In addition to microbial activities, techno-economic 

evaluations of the integration of specific microbial products into the biorefinery, 

as well as the viability of related processes, were given. Overall, incorporating 

dairy wastes into the intended microbial processes appears promising for 

commercial applications. In terms of biogas production, the digestion of dairy 

wastes with cow manure and/or various substrates will generate a positive net 

present value (NPV) and a payback period (PBP) of less than 10 years to the 

plant. 

Food Waste and By-products: A Chance to Reduce Hunger and 

Malnutrition 

Ali Ikram*, Muhammad Zia Shahid 

University Institute of Food Science and Technology, The University of Lahore, 

Pakistan 

Email: ali.ikram@uifst.uol.edu.pk(AI); Zia.shahid@uifst.uol.edu.pk(MZS) 

A large amount of waste and by-products are produced during agricultural 

production and agro-industrial processing. More than 50% of by-products 

produced from fresh fruit and vegetables, such as peels, bagasse, shells, stems, 

trimmings, seeds, and bran, have a higher nutritional and functional value than 

fresh ones. High amounts of waste and by-products are produced during the 

manufacturing and processing of food in developing countries, which has an 

adverse effect on the environment and incurs high costs. However, there is a lot 

of potentials for these biomaterials to generate food additives, reducing poverty 

and malnutrition in the developing countries where they are produced. Many of 

these biomaterials are sources of beneficial substances such as proteins, dietary 

fiber, carbohydrates, lipids, and many other micronutrients. Food fortification is 

a crucial tactic in the fight against malnutrition, and in many developing 

countries, significant efforts have been made to make use of leftovers and by-

products. Furthermore, antinutritional components in some by-products can be 

reduced using biotechnological techniques as a food additive or creating 

balanced diets. Utilizing these biomaterials in this context is difficult but 

presents a huge opportunity to increase food security. This review aims to assess 

the potential of wasted food and by-products as a long-term solution to reducing 

malnutrition and hunger in developing countries. 

Keywords: Food waste; Utilization; Bioactive profile 
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Biodegradable films made from food products are being studied for food 

packaging and coating applications to produce more environment-friendly 

replacements for plastic and many other artificial film-forming substances. 

There is a particular emphasis on the development of active materials for 

packaging based on natural components, particularly plant-based ones. 

Generally, a film matrix is made up of film-forming dietary components like 

polysaccharides, proteins, as well as lipids. To improve their functional 

qualities, these matrices can be supplemented with active substances such as 

antimicrobials and antioxidants. To have the necessary optical, barrier, 

mechanical, and preservation qualities for commercial use, edible active films 

must be properly developed. The purpose of this review is to discuss the 

development, characteristics, and functional capacity of edible films made from 

natural substances. It gives an overview of the several types of natural 

ingredients available, how they migrated through the films, how they relate to 

the matrix and their method of release. It also examines the possibility of using 

these active coatings for food processing and preservation.  

Keywords: Edible films; Food industry; film-forming dietary components 
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Potato, the fourth-largest crop after rice, wheat, and maize, is crucial to the 

global nutrition of people. The production of potato chips, in contrast, generates 

a significant amount of potato peel as a byproduct that is typically wasted and 

poses an environmental risk. Research was done to create wheat bran and potato 

peel powder based biscuits, both of which are regarded as a rich source of fibre, 

protein, and minerals. At 15-day intervals throughout the 75 days of storage at 

room temperature, 4 experiments were conducted. 1 trial with a control group 

and other 3 trials using a different mixture of wheat flour, wheat bran and potato 

peel powder were employed and examined for physical, chemical, and 

organoleptic features. While ash, protein, fat, and fibre exhibit the reverse 

tendency, moisture and carbohydrate content in the biscuits rose with storage 
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time. On storage day 0, T3 had a higher level of dietary fibre (20.9%) than other 

treatment groups. During storage, a decline in sensory qualities was seen. T1 

showed the best result in color (8.70), taste (8.67), texture (8.73), appearance 

(8.59) and aroma (8.53). Results confirmed that T1 had the highest performance 

in terms of physicochemical features, whereas the panel deemed T1 to have 

excellent organoleptic qualities. The quality and sensory characteristics of 

biscuit samples were significantly affected by treatments and storage (p < 0.05), 

according to statistical analysis. 

Keywords: Potato Peel Powder, Wheat Bran, Biscuit Preparation, Storage 

Interval, Physico-chemical Constitutes, Organoleptic Attributes 
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Micronutrient powders are used to fortify foods in settings where micronutrients 

are insufficient to promote optimal growth in children or in pregnant women. 

Micronutrient deficiencies, notably of vitamin A, iron, and zinc, have occupied a 

prominent place on child health and nutrition, particularly in countries like 

Pakistan, coping with natural disaster. MNP supplementation coupled with 

nutrition education can benefit child growth and feeding practises of mothers. 

One of the most momentous public health achievements of the 20th century has 

been the near-elimination of iodine-deficiency-related compromise in cognitive 

development, achieved largely through salt iodization. Incorporating 

micronutrients through food fortification has proven a highly effective strategy, 

provided that cost, taste, and appearance are not affected. According to different 

researches, the trials show, that first demonstrated contribution of these 

micronutrients are to child morbidity, mortality, and compromised development. 

The use of iron-folate supplements by pregnant women has helped achieve 

appreciable results. Periodic distribution of high-dose of vitamin A to infants 

and children aged 6–59 monthsaid in abundance of vitamin in body. Further 

researches on in-home fortification through MNP supplementation is need of the 

hour.  

Keywords: feeding practises, growth, micronutrient powder, morbidity, 

nutrition.  
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The prevalence of irritable bowel syndrome (IBS) is about one in seven people 

worldwide. Everyone is aware of some of the common food allergens and 

intolerances. Foods from practically all of the major food groups are included in 

the FODMAP category. These have short-chain carbs, which do not absorb well 

in the small intestine and frequently pass undigested into the large intestine. It 

became food for the bacteria in the gut, which produce the gas that makes 

people feel bloated and queasy. Studies show that it might be intolerable for 

some people, produce severe diarrhea and discomfort, and start interfering with 

their daily activities. The only way to solve this problem is to eat a low 

FODMAP diet. Apples, honey, milk, beer, bread, and lentils are a few examples 

of common FODMAP foods that can cause an adverse reaction. The clinical 

research on the management of irritable bowel syndrome (IBS) with dietary 

limitation of fermentable oligosaccharides, disaccharides, monosaccharides, and 

polyols is compiled in this review. According to different researches, following 

the diet, up to 86% of IBS patients report relief in both overall gastrointestinal 

symptoms and specific symptoms such abdominal pain, bloating, constipation, 

diarrhea, abdominal distention, and flatulence.  
Keywords: irritable bowel syndrome, Fermentable foods, diarrhea, 

carbohydrates, allergen 
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Due to higher micronutrient needs throughout the reproductive years and 

frequent food group avoidances, women are more at risk of developing 

micronutrient deficiencies. For overall health and well-being, micronutrients are 

essential. Iron, calcium, zinc, vitamin A and D deficits are a few of the typical 

nutritional inadequacies in Pakistan. According to NNS 2018 survey women of 

child bearing age frequently had anaemia (43.0%). In order to determine 

whether the body is deficient in micronutrients, serum testing is done, which is a 

time-consuming and costly process. There is a dire need of cost effective 

assessment tool for identifying micronutrient deficiencies of masses. One of the 
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essential nutrients required during all life stages is Calcium. Low calcium levels 

predict that the individual lacks appropriate nutrients in his/her diet and are 

suffering from other nutritional deficiencies as well. To examine the 

characteristics of dietary calcium intake and overall nutrient adequacy a study 

was conducted using a Cross Sectional study design. Mean reported nutrients 

intake from food sources were derived from analysis of food records from 400 

girls and women ranging in age from 16 to 55 years. Subjects were categorized 

into 2 groups based on a calcium adequate intake recommendation for the 

different life-stage groups. The prevalence of nutrient adequacy was 

significantly greater in the higher calcium intake group relative to the lower 

calcium intake group for each of 12 nutrients examined. 85.5% adolescent 

females & 63.5% women with lower dietary calcium intake were identified as 

“micronutrient deficient” while on the contrary only 2% adolescent females & 

4.5% women with low dietary calcium intake had micronutrient deficiency. 

These findings suggest that low dietary calcium intake is an indicator for 

multiple nutrient inadequaciesin women throughout the life cycle. Supplemental 

calcium intake does not amend other nutritional inadequacies that exist with low 

calcium intakes. Identification of individuals with low dietary calcium intake 

can aid Health professionals to estimate micronutrient deficiencies in patients 

and develop counselling strategies in order to improve overall dietary intakes.  

Keywords: Dietary Reference Intake, Body Mass Index, Bone Mineral Density, 

Micronutrient Assessment tool, National Nutrition Survey. 
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With the expansion of the functional food sector over the past 30 years, oat-

based fermented beverages initially emerged in Europe. It is based on the 

growing consumer’s demand for value-added foods and health beverages as well 

as on the latest research on the nutritional contents of oat.The most of oat’s 

positive health effects are attributed to their high β-glucan content, which has 

been shown to reduce blood cholesterol and intestinal glucose absorption, thus 

also preventing diseases like cardiovascular disease, dyslipidaemia, 

inflammatory state, type II diabetes and hypertension. β-glucan also serves as a 

prebiotic in the digestive tract, promoting the development of beneficial 

bacterial species.The glycaemic response is moderated by the slowly absorbed 

portion of oat starch, which serves a functional purpose.Furthermore, oat grains 

are a rich resource of unsaturated fats, antioxidants, and high-quality proteins.In 

addition, oat grains are appropriate for people suffering from celiac disease 
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because they do not contain gluten.There are various procedures involved in 

processing oat grains, including heat treatments used to guard against enzymatic 

breakdown and maintain storage stability.Oats are processed along with a liquid 

ingredient to develop oat beverages. Additionally, lactic acid-producing bacteria 

are introduced to this medium to create a fermented beverage.Probiotic lactic 

acid bacteria are incorporated to numerous drinks to boost their quality 

attributes.As a conclusion, the introduction of novel functional oat-based 

fermented beverages incorporates the traditional conception of cereal-based 

fermented meals.Some products are now commercialized in Europe as adequate 

nutrition that are healthy, quick, and accessible. 
Keywords: Oat grains, Fermented beverages, Functional foods, Antioxidants, 

β-glucan 
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Due to its adaptability, rosemary (Rosmarinus officinalis), which is native to the 

Mediterranean region, may be cultivated easily anywhere in the world. 

Numerous bioactive phytochemical moieties, particularly polyphenols, are 

present. In addition to being used as a flavoring and spice ingredient, rosemary 

also contains phenolic plant extracts, which are natural sources of bioactive 

substances that can slow down the rate at which food spoils Rosemary 

(Rosmarinus officinalis L., Lamiaceae family) is well-liked in international 

cuisine because of its flavorful aroma and preservation qualities. Additionally, 

this plant is traditionally used as an infusion to treat and prevent a number of 

health conditions, including dyspepsia, moderate spasmodic disorders, 

headache, depression, anxiety, respiratory diseases, minor peripheral circulation 

disorders, and minor muscular and articular pain The majority of these qualities, 

and in especially the antioxidant ones, can be largely linked to the flavonoids, 

phenolic acids, and phenolic diterepenes found in rosemary. The leaves of 

Rosmarinus officinalis L. might be valued by using them to make nutritious 

dishes. The high amount of lipophilic antioxidant compounds like carnosic acid 

and carnosol, which account for over 90% of the antioxidant activity of 

rosemary, is the main explanation. The rosemary extract contains certain volatile 

chemicals in addition to antioxidant components.The characteristic scent, color, 

and flavor qualities of rosemary extract is also due to bioactive components. To 

prevent lipid oxidation and lengthen the shelf life of various food, feed, and pet 

food items, rosemary extract can be added to a variety of oils, fats, and lipid-

containing foods.  
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Natural meals preservatives withinside theshape of herb extracts and spices are 

growing in reputation because of their capacity to update artificial compounds 

historically used as meals preservatives. Rosemary (Salvia rosmarinus) is an 

herb that has been historically used as an anti-inflammatory and analgesic agent, 

and presently is being studied for anti-most cancers and hepatoprotective 

properties. Due to its adaptability, rosemary (Rosmarinus officinalis), that's local 

to the Mediterranean region, can be cultivated without problems every where 

within the world. Numerous bioactive phytochemical moieties, mainly 

polyphenols, are present. In addition to getting used as a flavoring and spice 

ingredient, rosemary additionally consists of phenolic plant extracts, which 

might be herbal reasserts of bioactive materials that could gradual down the 

price at which meals spoils Rosemary (Rosmarinus officinalis L., Lamiaceae 

family) is well-favored in global delicacies due to its flavorful aroma and 

maintenance characteristics. Rosmarinus officinalis L. leaves may be valorized 

with the aid of using their makes use of within the manufacturing of wholesome 

foods. The content material and chemical makeup of the phenolic additives 

within the extracts decided the antibacterial and antioxidant activity. The 

decreasing power, loose radical scavenging effectiveness, and b-carotene 

bleaching take a look at have been utilized to explain the antioxidant skills of the 

extracts. R. officinalis extracts might be hired as herbal antioxidants within the 

pharmaceutical, nutraceutical, and meals industries. Natural preservatives and 

bioactive marketers with health-selling functions can be organized from R. 

officinalis extracts. The feature scent, color, and flavorcharacteristics of 

rosemary extract also arebecause of bioactive additives. To save you lipid 

oxidation and extend the shelf existence of diverse meals, feed, and puppy meals 

items, rosemary extract may be brought to a number of oils, fats, and lipid-

containing foods. 

Keywords: Rosmarinus officinalis L.; Phenolic compounds; Food Preservative; 

Antioxidant 
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Water chestnut (Trapa natans), locally known as 'Shinghara' is one of the 

essential annual aquatic non-seasonal crop. The water chestnut belongs to the 

Trapaceae own family. It's far more commonly determined floating on the water 

floor of lakes, fields, tanks, and ponds in Sheikhupura, Multan, Punjab, Pakistan, 

and other international places. The water chestnut plant is loose-floating and is 

grown in ponds, wetlands, or shallow water fields in tropical and subtropical 

areas. Root is hooked up to the muddy soil at the bottom of the pond and is 

connected to the floating leaves via grass stems inside the water frame. The 

water chestnut has a pointy, thick, jet-black outer pericarp that is very hard and 

can be very tough to peel to acquire a secure-to-consume component. The fit for 

human consumption of white flesh, which incorporates a skinny brown seed, 

averages 5 grams. Water chestnuts are rich in carbohydrates, containing 70% 

(on a dry weight basis), dietary B6, and calcium. Boiling or steaming to 

tenderize the outer shell and prepare the internal flesh at the same time. The 

outer cowl can then be peeled off, yielding the starchy white flesh. The food 

portion is usually eaten as a snack or used as a factor in various meals. It's also a 

wonderful supply of starch. Dried water chestnut whole flour is used in lots of 

elements to decorate their texture, together with stabilizing sauces and soups. 

Starch is the maximum commonly used hydrocolloid thickener because of the 

water-soluble hydrocolloid properties it gives to manipulate water by means of 

gelling and thickening. Use as a food additive makes it feasible to preserve a 

uniform dispersion of extra components. Stabilizers, consisting of agar or pectin 

(used in jams, for instance), deliver foods a less competitive texture. At the same 

time as they are not true emulsifiers, they help stabilize an emulsion, which is 

used in lots of meals to thicken. Becomes it is that it's unusually cheap, 

unremarkable, and probably would not flavor wonderful. It becomes studied for 

its physiochemical properties. (Moisture content, protein, ash, normal 

carbohydrates, vitamins, and average energy). 

Stevia Rebaudiana: An Alternative Sugar Crop in Pakistan 

Rafia Shahzad1, Wanya Ahmed2, and Sameen Azhar2 

1Department of Dietetics & Nutrition, Hameed Latif Hospital, Lahore, Pakistan; 
2Department of Food & Nutrition, University of Home Economics, Lahore, Pakistan  

Global trends in food consumption have evolved drastically in a negative way. 

One of the trends among them is high intake of sugars, especially sucrose. The 

consumption of added sugars has compromised health of its consumers, leading 
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towards a variety of chronic diseases including obesity, diabetes, cardiovascular 

diseases, cancer and non-alcoholic fatty liver disease. Sucrose, if consumed in 

an excessive amount can lead to the damage of our organs and ultimately disrupt 

the body’s usual hormonal cycles. Pakistan has been hit with the same health 

challenges and they are on the rise at an alarming rate. Which is why, the trends 

of food processing have shifted from use table sugar (sucrose) towards the use 

of sweeteners, particularly synthetic ones, worldwide. This raises the demand 

for sweetener with low calories as well a low glycemic index. Many of the 

natural or synthetic sweeteners have little or no prospect of becoming 

commercial ingredients because they do not meet a few of the key criteria 

required for commercial success. Stevia rebaudiana and its products have 

immense potential for commercial uses as a sweetener and a therapeutic 

ingredient. Being a zero or less caloric, Stevia is widely being used as an 

alternative crop to sugar in many countries, worldwide. The future of Stevia as a 

sweetener holds great promise but it needs a lot of more research regarding its 

cultivation, distribution and use in different areas of Pakistan. The objective of 

this review report is to create awareness and acceptance of Stevia rebaudiana, 

not only on a domestic level, but also at an industrial as well as national level as 

an alternative sugar crop. 

Development and characterization of probiotic pineapple drinking 

yogurt 

Muhammad Asif Khan, Muhammad Waseem*, Zulfiqar ahmad, Umair Ali, 

Hammad Hafeez, Baila Ahmad, Tahir Mehmood 
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Environment, The Islamia University of Bahawalpur 
*Corresponding Author’s Email: muhammadwaseem9499@gmail.com 

Objectives: Yogurt is a lactic acid fermentation based probiotic dairy product 

consumed throughout the globe owing to its substantial nutritional significance. 

Methods: The study was aimed at developing the nutritionally enriched 

pineapple pulp-based yogurt using the probiotics@ 0.02%, 0.04%, 0.06% and 

0.08% for evaluation of their physicochemical features, nutritional profile and 

storage stability at 21 days. Results: The results of study revealed substantial 

nutritional profile wherein yogurt supplementation with probiotics exhibited 

significant increase in the ash, soluble sugars and fiber contents. Also, physico-

chemical results of yogurts exhibited the T3 as the best treatment. The fat, pH 

and total solids were decreased with the addition of probiotics with the highest 

observance in T1 i.e., 0.02% probiotics. Protein and acidity levels were increased 

on storage at 21 days.Conclusion: The sensory findings revealed T3as the best 

treatment among other all treatment groups as the best as it retained the best 

physico-chemical and textural attributes. 

Keywords: Probiotics, yogurt, nutritional drink, nutrition, dairy products 



Global Science Technology and Management Conference GSTMC-23 
 

160 

 

Effect of thermosonication on the antioxidant activity and shelf 

stability of persimmon drink 

Muhammad Nadeem1*, Sanya Hassan1, Tahir Mahmood Qureshi2, Salim-ur-

Rehman3, and Muhammad Suhail Ibrahim4 

1Institute of Food Science and Nutrition, University of Sargodha, Sargodha, 

Pakistan; 2Department of Food Sciences, Cholistan University of Veterinary & 

Animal Sciences, Bahawalpur, Pakistan; 3Department of Food Science and 

Technology, Riphah International University, Faisalabad Campus, Faisalabad, 

Pakistan; 4Institute of Food and Nutritional Sciences, PMAS Arid Agriculture 

University Rawalpindi Shamsabad, Murree Road Rawalpindi, Pakistan 
* nadeem.abdul@uos.edu.pk, 92-300-6049890 

In the present study, persimmon fruit drink was prepared and ultra-sonicated 

(US) for 10, 15, and 20 min at 25°C, 20 kHz frequency, and 750 W power. The 

influence of US treatment on the physicochemical characteristics, antioxidant 

potential, microbial inactivation, and other quality criteria was observed. Total 

soluble solids did not alter significantly (p < 0.05) after sonication, but selected 

quality indices such as pH, titratable acidity, total antioxidant activity, and 

sensory qualities improved significantly (p < 0.05) compared to non-sonicated 

drink (control). The US treatment of drink resulted in the significant increase of 

extractability of total phenols and total flavonoids from inner cells of juice 

contents. In addition, an increase in radical scavenging activity and reducing 

power was observed in all sonicated drink samples. In addition, US treatment 

significantly (p < 0.05) reduced the microbial population of drink. As an 

alternative to heat treatment, the obtained findings justified the use of 

ultrasonication to enhance the quality of persimmon drink while maintaining 

safety standards. 

Keywords: Persimmon, Ultrasonication, antioxidant potential, DPPH radical 

scavenging activity, microbiological quality. 

Fermented Milk Products: A Cradle of Bioactive Peptides 

Mian Anjum Murtaza* 
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*Corresponding Author’s Email: anjum.murtaza@uos.edu.pk  

Bioactive substances derived from food have opened a new field of research in 

the past decades. These are food components those play a positive role in 

regulating activities of human organs andhave capability to delay and alleviate 

the consequences of lifetime diseases. Food products with potent therapeutic 

capabilities besides nutrients supply are gaining popularity. Bioactive peptides 

are small fragments of amino acids and remain inactive in the precursor protein 

unless released by the action of digestive enzymes. The most common and vital 

source of bioactive peptides is milk protein which make up approximately 3-4% 

of milk. The inactive peptides in native milk protein structure, when liberated 
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naturally or through proteolytic starters (milk fermentation), become active. 

After absorption, they interact with and regulate the correspondence receptors. 

Fermented dairy products are the best conservation of fresh milk as well as have 

higher nutritional values with added health benefits. Starter cultures used in 

dairy are proteolytic in nature. During fermentation, they cause proteolysis by 

hydrolyzing the peptide bonds. Cheese is one of the most popular fermented 

dairy products, not only nutritious, delicious, multi-purpose but also has large 

variety of forms, savors and textures. It is a complex mixture of peptides, fats, 

minerals, microflora, salt, moisture, amino acids and other components 

embedded in casein matrix. Casein is a milk protein containing all essential 

amino acids. Numerous biochemical changes occur in cheese during ripening. 

These changes include lipolysis, glycolysis and proteolysis. Proteolysis plays a 

vital role in the development of texture and flavor as well as responsible for the 

formation of bioactive peptides. These peptides improve immune and digestive 

systems, control stress and elevate mood, affect teeth, bone and heart health and 

are also helpful in diabetes and weight control. In short, these are anti-

hypertensive, anti-microbial as well as anti-carcinogenic. However, milk 

peptides are yet not fully explored for their bioactivities in physiological 

functionsof human body. 

Keywords: Fermented products, milk, bioactive peptides, proteolysis, 

therapeutic potential.  
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Fruits play a vital role in the human diet and are very good for children and 

adolescent health, but due to higher moisture content fruits have a shorter shelf 

life and excess postharvest losses. After mango and orange, guava is Pakistan's 

third-most-productive fruit. Guava is marketed as a "super-fruit" because of its 

high dietary fiber content, vitamin C, vitamin A, and riboflavin, as well as 

mineral salts and proteins. Guava's high ascorbic acid content makes it a 

powerful fighter against oxidation and free radicals, which cause degenerative 

disease. Banana (Musa spp.) is one of the world's most extensive range and 

fourth most significant food crops in terms of the gross value of production, and 

due to its flavor and nutritional value. Guava and banana fruit leather was 

analyzed for physico-chemical (moisture content, acidity, pH, and total soluble 

solids), minerals (sodium, potassium, and iron), antioxidants level and sensory 

evaluation. Six different treatments were prepared by pulp of both fruits at 

different ratios. Treatment plan consist of T1, 100:0, Guava. T2, 0: 100. Banana. 

T1, 20:80. T2, 40:60. T3, 50:50. T4, 60:40 respectively to make fruit leather. 
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Additives such as Citric acid and KMS (Potassium meta-bisulfite) was added to 

the mixed pulp at the rate of 0.3% and 600ppm respectively. Cabinet driers are 

mostly used for the preparation of fruits leather from 55°C to 60°C for 7 hours 

till the desired moisture of 15% is achieved. Fruit leather was stored for 45 days 

and analyses were done with the interval of 15 days at four different intervals 0, 

15, 30, and 45 days. Blended guava-banana (40:60) leather was found best 

among the treatments in terms of better nutritional and sensory characteristics at 

initial and also during the subsequent storage periods. 45 days of storage also 

evaluated for sensory evaluation by trained and expert judges. Prepared fruit 

leather T2 treatment showed better results with better nutrient retention. 

Through this research, dietary value of combined guava and banana fruit can be 

preserved. The high number of phytochemicals, fiber, minerals, vitamins, and 

other nutrients found in banana make it useful food.  

Keywords: Malnutrition, Health, Guava, Banana, Fruit leather 

A Glance at the Importance of ste'freshner Juice from Stevia and 

Fruit Peels 
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Based on the waste management aroud the world as well as the nutrients 

deficiencies in early stages of life, adult age and at old year, a juice is prepared 

from fruit peels as well as the sweetener used in it is stevia, which is a natural 

sweetener and has minimal affect on body's metabolic system and has least 

calories content in it. The pro named is "ste' freshner juice". Ste'freshner is 

prepared from stevia and fruit peels. The stevia acts as a sweetener which has a 

quality of 200 times more sweeter than sugar and is zero caloric means effective 

for diabetic patients also. Second main ingredient is the fruit peel which gives 

the taste of the given fruit upon specific conditions. It is a great innovation in 

food industry as well as medicine. Citrus was the fruit whose peel was used, 

which is enriched in various vitamins, minerals, proteins and calcium as well 

which are healthy for a safe lifestyle. The target audience of the product is 

children, adults, diabetic patients, those who are diet conscious and have a 

maintained diet plan. The product is also highly commercial and could me 

marketed at cafeterias, restaurants, supermarkets, superstores, school canteens, 

etc. In short, Ste'freshner is the demand of time and society.  

Keywords: Ste'freshner, stevia, fruit peels, metabolic system.  
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Pakistan has been teaching food science and technology since 1960. The 

profession is improving at a glacial pace. Academic institutions, government 

agencies, and food industries are all responsible for the quality of food science 

professionals. Innovative and practical teaching methods should be used. The 

government and private sector should make it easier to find food technologists. 

Constant prodding is required to establish a Council with greater authority that 

can monitor all bodies associated with food science professionals. According to 

the Food and Agriculture Organization of the United Nations (FAO), one in 

every eight people worldwide suffered from chronic malnutrition in 2014-2016, 

with the majority living in developing countries. This data follows a previous 

FAO report (2011) that revealed that more than one-third of all food produced 

globally is either lost or wasted. Food waste and losses have serious 

consequences for the environment and people's livelihoods. In terms of the 

environment, these food losses waste scarce production resources such as land, 

water, energy, agricultural inputs, and human labor. Economically, the losses 

and wastes result in lower farm income and higher consumer spending. 

Reducing food losses has the potential to return a significant amount of food to 

the global supply: food science and technology can help. Food science is the 

application of engineering, biological, chemical, and physical sciences to the 

transformation of raw commodities such as grain, fruit, vegetables, and livestock 

into consumable food products. Food science innovations and technologies 

enable longer shelf-life, particularly for perishable raw commodities such as 

meats, fruits, and vegetables. They also allow for value addition, which allows 

producers to get a higher price for their commodities, increasing their earnings. 

Food innovations also enable year-round availability and access to high-quality, 

safe, and nutritious foods. The benefits of food science innovations have been 

realized in developed countries, but not in developing countries. This is due, in 

part, to a lack of capability to convert raw food commodities into value-added 

products, resulting in high losses (both qualitative and quantitative), 

exacerbating food insecurity, malnutrition, and poverty. 

Keywords: Food Science and Technology, FAO, Innovative, food science 

professionals, chronic malnutrition, food losses, agricultural inputs, developing 

countries, value-added products, food insecurity, poverty. 
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Due to the tremendous increase in the world population, the continuous supply 

of foodstuff is inevitable. The global population may cross 9 billion in 2050; 

according to a report by FAO. We are going to face many challenges of food 

shortage globally as the population is increasing gradually. The field of animal 

production contributes a major role in the supply of foodstuff to overcome food 

scarcity stress. Productivity can be enhanced many times by adopting advanced 

technologies in the animal production field. Technology innovation has made 

work easier with the development of different software and the internet. The 

digital revolution in the agriculture sector opens ways to quantify animal welfare 

through the use of multiple sensors as well as data analytics. Technological 

development made farmers work more economically and ultimately has 

amplified animal production, proficiency, and profitability and has a prompt 

way for livestock sustainability. There are mainly 8 factors of animal production 

including 3 major i.e. Animal Breeding and Genetics, Animal Nutrition, and 

Reproductive Performance, and 5 minors i. e. Health, Farm Management, Water, 

Manure, Machinery, Environmental control, Milking Automation as well as 

Electronic identification. By making technology-mediated human-animal 

interaction with animal welfare, we can design goal calls to understand animal 

welfare issues. The innovation in Precision Livestock Farming (PLF) offers 

substantial opportunities for an evidence-based strategy to monitor farmed 

animal welfare. In these sectors, we can use advanced technologies to intensify 

the ratio of sustainable livestock farming as well as food security for the welfare 

of mankind. In their respective fields, the use of innovative technologies is close 

to putting up with control of the whole world by manufacturing under its hand to 

fulfill the requirements regarding food scarcity matter.  

Keywords: Animal Production; Animal Welfare; Food Scarcity; Management; 

Technology 
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The objectives of the current study were to study the growth performance in 

response to various growth promoters in male goats under the high input feeding 

system and to investigate the ruminal changes (pH, NH3-N balance & protozoan 

growth), carcass quality and blood analysis in response to various growth 

promoters. Total twelve Beetal crossbred male goats with an average body 

weight of 15±2 kg and approximately 9 months age were randomly selected into 

monensin (G1), yeast (G2) and control (C) groups. The duration of the study 

was 70 days including 10 days of adjustment period. The animals were reared on 

iso-caloric and iso-nitrogenous total mixed ration (TMR). The result were 

shown that average daily gain (ADG) was significantly (P<0.05) increased for 

G1 treatment (121 g/day) as compared to other treatments. Average daily feed 

intake (ADFI) was meaningfully affected by the treatments (P<0.01). The FCR 

was significantly (P<0.01) improved in G1 and G2 group. The cost benefit ratio 

was significantly (P<0.05) lowest in G1 group (347.4) than other groups. The 

rumen protozoa number has significantly (P>0.01) highest in monensin group 

followed by yeast. The G1 (0.86) and G2 (0.82) were significantly (P> 0.05) 

improved coefficient of digestibility than the control (0.77) because increased 

ammonia nitrogen balance which resulted in increase protozoa number, probably 

decreased in CH4 production and increased nutrient availability. The result were 

shown that there were no significant (P>0.05) difference on slaughter traits 

except dressing percentage and hot carcass weight that was significantly 

(P<0.05) affected and much came better result under G1 treatment (42.96%) 

followed by yeast (41.90) and least in control (36.78%) group. There was non-

significant (P>0.05) effect of the growth promoters on the serum ALT, serum 

glucose, creatinine, serum cholesterol, and blood urea nitrogen except serum 

albumin and serum cholestrol. Serum albumin was (P= 0.01) and serum 

cholesterol was (P<0.05) significant. Addition of monensin has significantly 

improved the growth performance of the animals reared under high input 

feeding in current study and it has little more benefit than the yeast addition. 

Keywords: Growth promoters, digestibility, meat quality, TMR, male goat. 
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Feline panleukopenia virus (FPV) represents feline parvovirus that belong to 

family Parvoviridae.The disease is manifested clinically by severe depression, 

vomiting, diarrhea, dehydration, enteritis caused by destruction of intestinal 

mucosa and decrease in circulatory white blood cells that lead to death. These all 

signs are suspected for Feline panleukopeniavirus. Tentative diagnosis of 

panleukopenia is usually done on the basis of clinical signs and complete blood 

count. However, confirmatory diagnosis requires molecular identification of 

virus. Clinical signs and name of the disease suggest virus isolation from blood 

samples whereas, many people have attempted it from tissue source. Fifty 

diseased cats were selected on the suspected clinical signs for FPV; High fever, 

vomiting, diarrhea, and rough hair coat. These number of cases were 

differentiated in different groups on the base of age, Breed, and vaccination. 

Several tools including complete blood count by hematology analyzer, 

polymerase chain reaction, and histopathology conducted to identify the FPV in 

blood and tissues samples. Form the total fifty number of samples; forty samples 

were blood samples and ten were tissues samples form the dead animal. It 

observed that all tissue samples were positive for FPV PCR All the leucopenic 

samples were preferred. DNA extraction was performed from the blood samples 

and tissues samples, concentration of Nanodrop of DNA form the tissues were 

high as compared to blood samples. On the basis of age, two groups were 

designed; below one year age and above one year age. 45.05% cases were found 

positive for FPV using PCR technique in below one year age, and 40% cases 

were positive above one year age group. 40.90% cases were found positive 

through the PCR for FPV in Pet felines where as 72.22% cases were found 

positive in stray felines. Whereas less incidence in Pet felines was probably due 

to increased vaccine status as 77.27% pet feline were vaccinated against FPV. 

But still out of there 77.72% vaccinated Pet felines, 29.41% feline were positive 

for FPV through PCR. During post mortem of the infected cats with FPV, 

principal lesions were found in the intestine, bone marrow, and lymphoid 

organs.By performing histopathology, under microscope Intestinal lesions were 

characterized by degenerative changes, villi were sloughed off, Hypoplasia, 

parenchymal degeneration, and activation of the reticuloendothelial system were 

observed in the bone marrow and lymphoid organs.The results of the current 

study concluded that FP virus infected intestine and blood tissues of infected 
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animals. Virus could be detected from these tissues samples. Intestine had more 

viral quantities as compared to blood. Molecular detection of FPV through PCR 

is more reliable from tissues ass compared to blood. It can be used for FPV 

detection even in low log of viremia. So it is suggested that in live animals, 

comparison of Ab titer against FPV and detection of FPV in blood as well as 

animal excretion and secretion should be studied.  

Keywords: Feline, Panleukopenia Virus, PCR, FPV, DNA, histopathology, 

viremia 
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This study was conducted to know the epidemiology of hepatitis B and C 

viruses (HBV, HCV) among the general population of District D.I.Khan. Male 

and female individuals of different age groups 1 to 60 years were randomly 

selected and screened for anti-body test for HBV and HCV. Total 458 

individuals (263 males and 195 females) were screened for the presence of 

hepatitis C virus (HCV) in which 92 (20.08 %) were found positive for HCV. In 

the total positive, 58 (22.05%) and 34 (17.43%) were found positive in males 

and females, respectively, while for hepatitis B, 786 (510 males and 276 

females) individuals were screened in which 228 (29 %) were found positive for 

HBV. In the total positive, 175 (34.31%) and 53 (19.20%) were found positive 

in males and females, respectively. The overall incidence of HBV and HCV was 

25.72%. The age group 46-60 years in HCV and 16- 30 years in HBV were 

found to affect more. The Alanine transaminase (ALT) was found with 

increased values in hepatitis infected individuals. 

Keywords: Hepatitis B and C, HBV, HCV, HBsAg, ALT 

Molecular Characterization of a Natural Recombinant H9n2 

Influenza Virus in Aseel Chikcken in Five Tehsils of District Dera 

Ismail Khan, KPK-Pakistan 

Ali Zaman, Faiqah Ramzan, Muhammad Inamullah Malik 

Faculty of Veterinary and Animal Sciences, Gomal University, D.I.Khan 

Globally Avian Influenza is one of the major etiological factors responsible for 

mortality in birds and responsible for major economic losses up to 89%.It have a 

great serious impact on public health as well.This study includes seroprevalence 

and Molecular Characterization of Avian Influenza strain H9N2 during the year 

2020-2021.A total50 number of samples were collected from five tehsils of 

District Dera Ismail Khan with different environmentalcircumstances. In whole 

District, the overall seroprevalence of Avian Influenza Strain H9N2 was 

24%while in five Tehsils of District Dera Ismail Khan was 30% in Darabin, 
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10% in Dera Ismail Khan, 20% in Kulachi, 20% in Paharpur and 40% in Tehsil 

Parova. The Seroprevelence in Aseel was significantly lower than the previous 

studies in the broiler chickens. It was may be due to high resistance in Aseel or 

may be due to managemental practices. Significant lowest seroprevalence was 

observed in urban and city areatehsil Dera Ismail Khan (10%) and highest 

inrural and backward tehsil Parova (40%). In hot months of summer season, 

significant lower cases were noticed in comparison to winter. Seroprevalence 

was significantly lower in vaccinated and birds kept in good conditions. 

Furthermore it was come to conclude that the seroprevalence was more in sick 

birds than the healthy ones. Theconfirmation of positive samples of H9N2 was 

done with the help of PCR.Then phylogenic study of positive samples was 

conducted. Using PCR assay Targeting hemagglutinin gene (HA) 808bp bands 

were amplified. All strains of AIV H9 were clustered nearer to the already 

reported Pakistani local strains in the 2015-19. AIV H9N2 strains of the study 

representedoverall 11-13% genomic distance to B1 strains sub-lineages reported 

inIran India and Pakistan. Same wise a 13.5–18% genomic distance was 

reported among G1_Mideast_Group AViruses lineage followed by 20.5–24% 

among Y9280-like lineage viruses and 26-29% among Y439/97-like viruses 

lineage. 

AGRICULTURE 

The Effect of Wild Flora and Fauna on Livelihood of Communties 

Living Adjacent to Lesser Cholistan 
Anam Shahzadi*, Sangam Khalil, Shazia Munir, Ayesha Faiz, Shehnela Akhtar 

Institute of Forest Sciences, The IslamiaUniversity of Bahawalpur, Pakistan 
*Email: Anamshahzadi230230@gmail.com (AS), Sangam.Khalil@iub.edu.pk(SK) 

Desert rangeland play an important role in the livelihood of peoples living in 

lesser Cholistan region, contributing to satisfy basic human needs such as food 

stuff, medicine, fuel wood and income. The primary goal of this study is to 

compile and evaluate the multifunctional role of wild flora and fauna in the 

livelihood support of people living in the vicinity of the lower Cholistan area. In 

order to collect the data, seven locations from lesser Cholistan region were 

selected as study area, named as Sokar BastiYazman, Chananpir, chak 122 

DRB, Derawar Fort, 21/DRB, Kutanywali, and Bhadiwala. For research purpose 

key informant interviews, group discussion and household surveys were 

conducted from 95 respondents 53 men and 42 women. The economic 

importance of recorded species was assessed based on their commercial and 

market level assessment. The local price per kg for Calligonum polygonides was 

2000 Pakistani rupees (equal to 11.32 US dollars), 1200 rupees (equal to 6.79 

US dollars) for Rhynchosia capitata, 1500 rupees (equal to 8.49 US dollars) for 

Neurada procumbens Linn and 100 rupees (equal to 0.57 US dollars) for each 

bird species were recorded inside the research area.The findings revealed that 55 

wild flora and 24 wild fauna species provide the local community with breadth 
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of social, economic and nutritional security of which 34 wild plant species 

ranked highest as animal food. Almost 33 wild plant species and 14 wild fauna 

species play significant role to secure human health care followed by food, fuel 

and ritually important species. Based on their economic use value Calligonum 

polygonides, Ziziphus nummularia, Calotropis procera and Haloxylon 

salicornicum were among the highest ranking species. Whereas, Saara 

hardwickii, Varanus griseus and Canis aureus among the forefront animal 

species. Finding of these results clearly demonstrated that 29 wild flora and 15 

wild fauna species have multidimensional function in the livelihood uplift of 

communities. There is a comprehensive need to develop a rational analytical 

framework to evaluate both direct and indirect services of wild flora and fauna 

to local livelihoods and the national economy. 

Keywords: Lesser Cholistan, Wild Flora, Livelihood, Food security, cash 

generation and wild Fauna 

Ethnobotanical Study of Medicinal Plants Used To Treat Diseases of 

Human Communities Living Adjacent to Fort Derawer- A Case 

Study from Cholistan 
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The current study was first quantitative ethnobotanical evaluation of medicinal 

plants of Fort-Derawar, a historic area of Cholistan Desert. Data was collected 

from March 2021 to February 2022. Comprehensive notes on individual plant 

species, quantitative ethnobotanical data such as, Relative Frequency of Citation 

(RFC), Use Value (UV) as well as Informant Consensus Factor (ICF) were 

calculated. In total, 98 respondents (47 male and 51 female) were selected to 

collect data using semi-structured questionnaire. A total of 79 medicinal plants 

belonging to 36 families were recorded during study. Papilionaceae (6 Species), 

Aizoaceae, Asteraceae, Fabaceae were most dominant families having 5 species 

each. Of these 62 species were wild, 10 species were cultivated and 7 species 

both wild-cultivated collected. Herbs were the most used life form and leaves 

recorded as the most exploited part. Decoction was the most preferred method 

used in preparation of herbal treatments. The highest value of RFC was recorded 

for Allium cepa (0.93%) followed by Calotropis procera (0.92%), Fagonia 

cretica (0.90%), Corchorus depressus (0.89%). The highest ICF value was 

recorded for Constipation, Stomach, Diarrhea and other digestive disorders 

(0.66%) and lowest ICF value was recorded for Urinary, Kidney disorders 

(0.25%) and the highest use value recorded for Dalbergia sissoo (0.153%) and 

the lowest use value recorded for Glinus lotoides (0.020%). Moreover, there 

were various plants in the study area that have great ethnobotanical potential to 

treat various diseases. Elders, Hakims, and Midwives of the study area were 

well aware of indigenous knowledge about medicinal plants, but the young 

generations were not much interested in herbal treatments or homemade plant 
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based remedies. As a result, valuable knowledge about ethnomedicinal uses of 

medicinal plants in on the verge of decline. More efforts are needed to enhance 

the awareness of the local inhabitants for the proper methods of using medicinal 

plants. 

Keywords: Ethnobotanical, Fort-Derawar, Relative Frequency of Citation, 

Medicinal plants 

Investigation of arsenic removal performance by natural and 

synthetic filters inSouth Punjab, Pakistan  
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Arsenic is listed as a hazardous material and is a suspect carcinogen, reportedly 

responsible for lung and skin cancers. The present study is planned 

toInvestigation of arsenic removal performance by natural and synthetic filters. 

Ground water samples (sample size 10) will be collected from Multan and 

Bahawalpur cities (Ten samples from each) of South Punjab by stratified 

random sampling method. To develop a sustainable filter media for the removal 

of arsenic, four types of water purification filters will be prepared in the 

laboratory. Water samples after initial pre-treatment analysis passed through 

four working filters (i)gravel sand filter (ii) Iron oxide coated sand filter (iii) 

sand and cotton filter and (iv) Iron oxide coated sand and cotton filter. The 

working hypothesis is developed natural and synthetic filters will be able to 

remove arsenic efficiently from the ground water samples. The findings of the 

current study show that iron oxide coated sand and cotton filters prove most 

efficient in the removal of arsenic from the collected water samples which are 

further be suggested to use at domestic and commercial scale for purifying the 

water and for better health of the living organism.  

Effect of Humic Acid, Phosphoric Acid and Compost on nutrient 

availability and yield of wheat 

Ali Raza1, Javaid Akhtar1,2, Muhammad Anwar-Ul-Haq1, Muhammad Ameen3*, 

Muhammad Ali4, Ghulam Hassan Abbasi4, Moazzam Jamil3 

1Institute of Soil and Environmental Sciences, UAF, Faisalabad; 2University of 

Sahiwal, Pakistan; 3Department of Soil Science, Faculty of Agriculture and 

Environment, IUB, Pakistan; 4Institute of Agro-Industry and Environment, Faculty 

of Agriculture and Environment, The Islamia University of Bahawalpur 
*Corresponding Author’s Email: muhammad.ameen@iub.edu.pk 

Soil fertility can be increased by the combination of organic and inorganic 

fertilizers, which improves the plant growth and development by increasing the 

availability of nutrients. A pot experiment was conducted to evaluate the 



Global Science Technology and Management Conference GSTMC-23 
 

171 

 

efficacy of humic acid, phosphoric acid and compost. Experiment was laid 

onthecompletely randomized design having four replications with four 

treatments including T1-control (NPK), T2 (humic acid @ 62 kg/ha with 

recommended NP), T3(Phosphoric acid equailent to 90 kg/ha phosphorous with 

recommended NK), T4 (compost@ 10 ton/ha with recommended NPK). Wheat 

parameters regarding growth and yieldat maturity stage including plant height, 

no of tillers, no of spikelets, shoot dry weight, root dry weight, 100 grain weight, 

grain yield, biological yieldand N, P and K contents in straw and grain were 

recorded and analyzed statistically. The results showed significant differences 

among the treatments. The plant growth parameters increased with the 

application of phosphoric acid along with recommended nitrogen and potassium 

and showed 6.2% to 9.7% increase significantly over control. Wheat grows 

better and responded positively by the application of phosphoric acid with 

recommended nitrogen and potassium due to more root development. Root dry 

weight was 9.3% more as compare to control. Phosphoric acid as an efficient 

alternative to commercial P fertilizers and its fertigation atfirst irrigation is an 

appropriate time of application. The results further concluded that phosphoric 

acid provide better returns in terms of yield, value cost ratio and phosphorus use 

efficiency which were 14.3%,11.1% and 9% respectively. While potassium, 

nitrogen and organic matter contents were maximum where humic acid and 

compost were applied.  

Keywords: Wheat, Yield, Nutrient availability, Phosphoric acid, Humic Acid 
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One of the main negative effects of climate change is the increasing scarcity of 

water worldwide. Wheat is the second major staple food of the world and 

drought is the main factor affecting its production. In order to ensure food 

security, there is need to adopt easy and economic techniques for increasing 

crop production under limited water resources. Two of the effective techniques 

are; use of ground covers and partial root zone drying (PRD). Experiments were 

comprised of two irrigation methods (I1 = irrigation on both sides of roots and 

I2 = irrigation to only one side of root as alternate irrigation) and four ground 

covers (M0 = open ground without any cover, M1 = black plastic cover, M2 = 

wheat straw cover and M4 = cotton sticks cover). Results revealed that more 



Global Science Technology and Management Conference GSTMC-23 
 

172 

 

spike length, number of spikelets and grains were foundin full irrigation 

treatment. While water use efficiency and grain nutrient (NPK) contents were 

more in PRD. All soil covers suppress the weeds and significantly influenced 

the yield attributes as well as the grain nutrient contents. However, black plastic 

cover performed the best. It was concluded that joint use of both techniques was 

more effective than their sole application and combination of PRD with black 

plastic mulch performed the best than rest of the treatments. 

Effect of Potassium Nitrate on the Growth and Physiology of Maize 

(Zea mays L.) exposed to Mercury Stress 

Muhammad Asif1, Anis Ali Shah1*, Adnan Noor Shah2*, M. Nawaz2 

1Department of Botany, Division of Science and Technology, University of 

Education, Lahore, Pakistan; 2Department of Agricultural Engineering, Khwaja 

Fareed University of Engineering and Information Technology, Rahim Yar Khan 
*Email: ans.786@yahoo.com (ANS); anisalibot@gmail.com (AAS) 

Plants undergo various abiotic tresses because there are certain environmental 

conditions which cannot be tolerated by plants and have an adverse effect on the 

development and growth of plants. These environmental conditions cause 

morphological, physiological, biochemical and molecular changes in plants. 

Heavy metals pose contamination in the nature because of their high toxicity, 

persistence and a smooth transmission through the food chain. Seeds of maize 

(Zea Mays L.) variety WS-3570 were obtained from recognizedinstitute of 

Kasur, Punjab, Pakistan. Seeds soaked in distilled water which were sown in soil 

having 0.5 mg/kg HgCl2 with Potassium nitrate as growth regulator, seeds 

soaked in distilled water which were sown in soil having 1mg/kg HgCl2 with 

potassium nitrate as a growth regulator and the treatments were control (seeds 

soaked in distilled water) and applied Potassium nitrate as a growth regulator 

only.The results of this research suggested that the poisoning of Hg significantly 

decreases the quantities of chlorophyll and carotenoids contents.Hg poisoning 

significantly increased the H2O2 content in the heavy metal mercury treated 

plants as compared to non-treated plants in Zea mays L. Under the Hg toxicity 

the both MDA and H2O2 increased as compared to the non-polluted soil. KNO3 

spray enhanced the activities of the POD, CAT, APX and SOD in zea mays L. 

Application of potassium nitrate enhanced phenolics, flavonoids, intercellular 

carbon dioxide concentration and stomatal conductance in Zea mays. It is 

proposed that Hg stress alleviation is credited to enhanced activity of antioxidant 

enzymes and reduction in oxidative stress markers. 

Keywords: Mercury; Heavy metals; Antioxidant; Stress markers 
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Food insecurity and low agricultural productivity of important crops continue to 

be major problems in all developing countries of world including Pakistan. 

These problems are further intensified by the expanding population, diminishing 

resources, and changing climate. Although there are several agricultural 

technologies (AgTs) available globally as means of enhancing agricultural 

production and food security, they have largely failed in Pakistan like other 

developing nations.This is as a result of the fact that the absorption of AgTs is a 

multi-stage, multi-actor, multi-stage, multi-stage, multi-dimensional, highly 

localized process. All through the adoption process of AgTs, small - scale 

farmers frequently encounter challenges involving sustainability, adoption 

restrictions, and scaling-up, all of which vary by location. This suggests that in 

order to properly direct agricultural strategy and policy interventions, it is 

necessary to assess sustainability, adoption limits, and scaling-up of AgTs in a 

systematic and concurrent manner. Furthermore, understanding the local 

contexts requires taking into account the perspectives of the farmers themselves, 

who are the major players in the AgT adoption process. Diagnosing this, the 

study employs a case study methodology, employing the scaling-up assessment 

(ScalA) technique and three focus group talks with a total of 33 smallholder 

farmers to systematically and concurrently analyses the sustainability, adoption 

restrictions, and scaling-up of three AgTs (usage of fertilizers, improved seeds, 

and small-scale irrigation) in District Toba Tek Singh. According to the findings 

of the study, farmers believe that all three AgTs are sustainable in the study 

region. Adoption rates for fertilizer usage are judged to be medium, high for 

enhanced seeds, and low for small-scale irrigation. Farmers' utmost key barriers 

to adoption include a lack of technical physical inputs, marketing facilities, and 

know-how. Although small-scale irrigation is the most constrained of the three 

AgTs, scaling-up is thought to be well fulfilled for the use of fertilizers and 

better seeds but only partially satisfied for these two AgTs. Farmers' lack of faith 

in the AgTs' additional value beyond project activities, marketing resources, and 

technical physical inputs is one of the major obstacles to scaling up that they 

face. The ultimate success capacity to use fertilizers plus better seeds is 

excellent, and also the average for small-scale irrigation. Farmers' perspectives 

help to explain why a bundle of AgTs is absent in the study region and serve as 

a foundation for addressing targeted agricultural and policy solutions in Toba 

Tek Singh. 

Keywords: sustainability; adoption; scaling-up; agricultural productivity; 

farmer perceptions; agricultural technologies food security; Toba Tek Singh 
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Extension science has mostly ignored farmer education and views. Knowledge, 

attitude, and perceptions of technology seem to be critical and initial stages in 

the adoption process. While video-mediated learning (VML) is a novel 

communication strategy that is being touted as an alternate avenue to improve 

knowledge transfer, Farmer Field Schools (FFS) are still one of the most popular 

conventional methods of extension approaches in most of the countries and in 

Pakistan too. Due to the fact that farmer receptivity to messages relies on the 

extension strategy employed, this study aimed to evaluate knowledge, attitude, 

and perception in order to demonstrate the superiority of VML and to 

demonstrate its efficiency. A sample of 120 cotton farmers was chosen for the 

research by systematic random selection in Bahawalpur. These farmers were 

divided into three experimental groups, designated as G1, G2, and G3, 

respectively, where they received training on how to control weeds by video and 

FFS.Video clips on cotton weeds control technologies were seen by G1, FFS 

was used to teach these technologies to G2, and video clips and FFS were both 

used on the same topic for G3. Using pre-tested, semi-structured questionnaires, 

primary data on farmers' access to extension services, knowledge in terms of 

awareness and how-to knowledge, attitude in terms of their opinions, approval, 

feasibility of the VML, and perceptions in terms of comprehension, quality, and 

relevance of messages transmitted were collected. The findings revealed that 

42.5% of respondents used extension services. In terms of knowledge, 83% of 

G3 participants and 71% of G1 participants, respectively, were aware of and 

demonstrated expertise on cotton weed management. Regarding attitude, 51% of 

G2 participants and 68.5% of G1 participants agreed that video and FFS were 

suitable instruments for extension work and regarded them to be viable. Finally, 

when it came to perception, 79% of G1, 69% of G2, and 92% of G3 individuals 

saw communications as pertinent and understandable. According to these 

findings, there was a difference of on average roughly 16% between video 

participants and FFS participants who had expertise, thought VML was a useful 

tool, and thought the ideas being spread were important. In contrast to FFS, 

video mediated learning was consequently seen as a very effective technique 

with highly valued messages. Therefore, there is a need for providers of 

extension services to increase their usage of video-mediated learning, which is 

seen as a practical and efficient instrument for information transmission. 

Keywords: Cotton weeds, Video Mediated Learning, Knowledge, Attitude, 

Perception, Farmer Field Schools, Bahawalpur 
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Pleurotus ostreatus (oyster mushroom) has a prolonged life span as well as 

numerous therapeutic and nutritional benefits. A high yield and nutritional 

content are produced when edible mushrooms are grown on agricultural and 

lignocellulosic organic wastes, such as cotton waste, wheat straw and rice husk. 

In this study we worked on the efficacy of the substrate to get the maximum 

yield as well as to calculate the minimum yield of oyster mushroom obtained by 

these substratesand the mushroom production gap. Four replications of a 

factorial experiment with a fully randomised design were carried out.On wheat 

straw substrate the maximum mushroom yield were obtained. After that cotton 

waste substrate and rice husk substrategave the good yield respectively. A bag 

containing 2 kg of wheat straw gave a maximum yield of 55% of a total bag 

weightwhich is about 1kg and 100 g and a minimum of 45% which is about 900 

g. On the other hand rice husk and cotton waste gave a maximum yield of 45% 

which is 900 g and a minimum yield of 30% which is about 300 g to the total 

weight of bag that is 2 kg. Substrate of wheat straw has a considerable impact on 

P. ostreatus quality and yield. Secondly the substrate that gave the good yield is 

cotton waste and rice husk. Bags of wheat straw gave three harvesting after the 

intervals of 10 days while the bags having cotton waste and rice husk gave 2 

harvesting after 10 to 25 days. 

Comparative study to inspect the role of activated carbon-zeolite 

composite in constructed wetland for active water treatment 

Rubina Mukhtiar, Muhammad Irfan*, Ghulam Hassan Abbasi, Syeda Sadaf 

Alamdar, Kiran Javed 
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Adequate water is necessary for various uses for a rapidly growing population 

and is one of the major challenges in recent years. However, it is becoming an 

increasingly scarce and degraded through natural as well as anthropogenic 

sources. In the recent years different techniques are being used to remove water 

pollutants but adsorption is a technologically simple, efficient, cost-effective, 

and non-destructive technique. Activated carbon (AC) and zeolite is considered 

the most efficient adsorbent material for removing many types of pollutants 

from wastewater. AC-zeolite composite is non-toxic and low-cost material with 

high efficiency because of the porous structure and large surface area. In this 

study the composite material were incorporated in constructed wetlands for 

effective water treatment. Two wetland setups (vegetated and unvegetated) were 

designed in which AC, zeolite and their composite used as adsorbent materials. 

Pre and post treatment analysis of water samples were done to determine 
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different water quality parameters (EC, pH, TDS, Na+,Cl-, K+, Ca2+, Mg2+, So4
2-) 

and heavy metal concentrations.The highest contaminant removal efficiency of 

>80% was obtained from the vegetated constructed wetlands incorporated with 

AC-zeolite composite which was significantly higher than the unvegetated 

wetlands (>60%) at P ≤ 0.05 and the contaminantremoval efficiency of both the 

wetland structures were decreased over time. The outcome of this research will 

have excellent implication for national benefits. 

Keywords: Activated carbon, Zeolite, AC-zeolite composite, Adsorbent 

material, Wetland 
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in Peshawar – A case study of Hayatabad 
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Improvement in solid waste management system involves a direct extra cost. To 

make it sustainable, residents of the community to be managed need to pay a 

partial or total cost. Communities may resist to make such payments and result 

in failure of any upgraded system. Keeping this possibility in mind it is very 

important to know about the willingness to pay for an improved system. In this 

research, willingness to pay for improved solid waste management system was 

studied. A survey was conducted in Hayatabad Township, regarding community 

response for an improved solid waste management and segregation of solid 

waste at source. A total of 527 household responses were received, 

approximately about 80 households per phase. Out of 527 responses, about 93% 

of the community was of the view that the existing solid waste collection system 

should be improved, and out of this chunk of people, 66.6% were found to be 

willing to pay/contribute to have this system developed and operational. This 

research study is expected to help a beneficial role in planning of an improved 

solid waste systems in the region of study. 

Keywords: Solid waste management, willingness to pay, segregation of waste, 

community response.  
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Mango is a tropical fruit belonging to the family “Anacardiaceous,” grown in 

almost all parts of the world. The present investigation was carried out at 

Horticulture Garden, Sindh Agriculture University, Tandojam. The aim of this 

experiment was to examine the effects of grafting time on the successand 

survivability of different varieties of mango. The study comprises two grafting 

time, viz., February and March 2022 and two different varieties of mango viz. 
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Langro and Dasheri. The experiment was carried out in the Randomized 

Complete Block Design withfour replications. The maximum time required to 

sprouting (61.47%) was notes in February grafted plants. While the minimum 

(38.75%) was obtained in March grafted plants. The highest percentages of graft 

success and survivability were recorded onFebruary (72.05%) and the lowest 

was observed in March grafting (38.75%). The minimum time (2.03) required 

for Sprouting sapling-1 was found in February and the maximum (1.68) and was 

required in March. The highest graft success andsprouting (62.43%) was 

observed in Dasheri x Dasheri and lowest (48.92%) were in Dasheri x Langro. 

The highest graft success andsurvivability (62.05) was observed in Dasheri x 

Dasheri and lowest (40.00) were in Dasheri x Langro. The highest graft success 

andSprouting Sapling-1 (2.16) was observed in Dasheri x Dasheri and lowest 

(1.37) were in Langro x Dasheri. Thus, it is clearly indicated that dasheri x 

dasheri in the month of February was proved to be best propagation time for 

higher success and growth of mango grafts 

Keyword: grafting time, sprouting, saddle grafting  
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The study was carried out during the year 2018, at the experimental area of 

Horticulture Garden, Sindh Agriculture University Tandojam to assess 

germination and seedling growth of geranium under different types of 

containers. In this regard the seeds of two varieties of geranium viz. Large FID 

mixed and Star mixed were planted in different types of containers. The 

containers included viz. C1 = black trays, C2 = plastic pots, C3 = plastic bags and 

C4 = non-woven fabric bags. The data were recorded for seed germination 

(percentage), mean germination time (days), germination index (GI), seedling 

vigor index (SVI), fresh biomass of the shoot (g), dry biomass of the shoot (mg), 

fresh biomass of the roots (mg), dry biomass of the roots (mg), number of leaves 

per seedling and height of the seedlings (cm). These all parameters were 

significantly affected by the different types of containers. The varieties had no 

significant differences for most of the parameters studied in the present study. 

However, the interactive effect of varieties and different types of containers was 

found significant for most of the parameters. The better seed germination, mean 

germination time, germination index, seedling vigor index, fresh biomass of the 

shoot (g), dry biomass of the shoot (mg), fresh biomass of the roots (mg), dry 

biomass of the roots (mg), number of leaves per seedling and height of the 
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seedlings (cm) were observed from the seedlings raised in non-woven fabric 

type bags. The minimum results were observed in plastic pots and black plastic 

trays. To compare varieties, Large FID mixed had better results only for 

germination index and fresh biomass of roots (mg) as compared to Star mixed. It 

is concluded that germination and seedling growth of the geranium varieties was 

observed better in non-woven fabric bags. However varieties exhibited similar 

response for most of the germination and growth characteristics.  

Keywords; Geranium, large FID, Pot containers, Star mixed 
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Nanotechnology holds promise for improving agriculture and the food industry 

by using new nanotools or nanoparticles to control rapid disease diagnosis, 

especially by improving the ability of plants to absorb nutrients. Different type 

of nanoparticles like Biosensors, nanoencapsulation, Carbon dots, nano 

emulsions, Silver Ag, Gold Au, Nanotubes, Nanowires and Biochar to control 

the agriculture foods or crops production and uptake of nutrients. The main goal 

of nanomaterials in agriculture are to eliminate the toxicity through chemicals, 

and lessen the risk of nutrients loss. Nano-materials play important roles in 

relation to the doomed, progressive, and lethal contaminants of soil and remain a 

vital part of numerous biotic and abiotic remediation tactics. This article 

provides an overview of recent developments in nanotechnology applications in 

agriculture, including the protection and production of products like crops, 

focusing on nanoparticles working in agriculture sector and also future research 

directions were identified for further research on the sustainable development of 

nano-supported agriculture. 

Keywords: Nanoparticles, Nanotechnology, Agriculture nanotechnology, 

Biosensor, Carbon Dots 
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Agriculture and data science are two fields that have been transformed by 

technological breakthroughs. Climate change, growing global populations, and 

limited natural resources are main issues for the agriculture industry.The use of 
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data science to boost the efficiency and production of agricultural systems is one 

potential solution to these constraints. The convergence of these domains has the 

potential to change the way we approach food production and sustainable 

farming.We can gain a more in-depth insight intothe elements that influence 

crop development and yield by analyzing huge volumes of data from many 

sources, such as sensors and satellite imaging, using data science approaches i.e. 

machine learning and predictive modeling.This data can be utilized to create 

more efficient pest and disease management methods, optimize irrigation, 

fertilization, and increase the overall efficiency of farming operations. 

Furthermore, data science can help us better understand agriculture's 

environmental implications and develop strategies to lower our carbon footprint 

and safeguard natural resources.To address the aforementioned challenges, a 

data-driven strategy to optimizeimportant components of the agricultural process 

is dire need of time.This will enable a more sustainable and productive future for 

our food systems by combining the power of data science with the most recent 

agricultural innovations. 

Allelopatic potential of sorghum (Sorghum bicolour L.) for weeds 

management in maize (Zea mays L.) under sustainable agriculture 

Iqtidar Hussain* 
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*Corresponding Author’s Email: iqtidarhussain453@yahoo.com  

Allelopathy is defined as both beneficial and harmful biochemical association 

between plants and weeds or plants and microorganisms through release of 

chemicals into the neighboring environment. Weeds infestation is one of the 

main causes of low crop yields per unit area against the potential yields. Weeds 

reduce yield up to 15-60% in maize. It is a natural phenomenon which has 

proved helpful in eradicating unwanted flora in the field crops. Many attempts 

have been made, over the years, to minimize chemical weed control which has 

come in handy for the purpose. In the current study, various allelopathic 

treatments were used as sole or combined application with chemical herbicide 

“atrazine”. The results showed that these treatments had a profound inhibiting 

effect on the fresh and dry weeds weight, weeds densities and weed control 

efficiency of T. portulacastrum, C. rotundus and E. colona, wherein 1000-grains 

weight and grain yield of maize with growth parameters were also enhanced. 

Among the treatments, sorghum mulch, sorgaab sprays (double and triple), 

combination of sorghum mulch and sorgaab and that of sorgaab and half dose of 

atrazine, all performed better than the control, however single spray of sorgaab 

didn’t prove effective in controlling weeds. Combination of sorgaab with half 

dose of atrazine was economically viable treatment as well. Therefore, it was 

concluded that the herbicide rate can be reduced to half if sorghum water extract 

is combined with it to control weeds in maize crop. Soil health is also improved 

by using sorghum mulch and sorgaab sprays. 

Keywords: Maize, sorghum allelopathy, weedmamagement, yield 
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The chickpea pod borer, Helicoverpa armigera (Hübner) is an important insect 

pest of chickpea crop causing huge losses all over the world. Farmers generally 

rely on the use of conventional chemical insecticides to combat this pest but pest 

has been reported toshow resistance against these insecticides. Host plant 

resistance formanaging this pest is best as it is compatible with other pest 

management practices. Thechickpea plant was observed to have certain 

morphological characters which reduce the preference of the pod borer. At the 

same time, meteorological factors also play a key role in pest infestation during 

the cropping season.In the current study, physio-morphic characteristics viz. pod 

trichomes density, pod wall thickness and chlorophyll contents of leaves of nine 

chickpea genotypes were evaluated.The results revealed that pod wall thickness 

and pod trichomes density negatively correlated with the pod borer population 

and percent pod damage but positively correlated with chlorophyll contents of 

leaves. Larval population and percent pod borer damage differed significantly 

among the genotypes with PCK-16027 having lowest larval population (0.97 

larvae/plant) and percent damage (11.05 pods). Highest larval population was 

recorded on PCK-17030 (2.22 larvae/plant) with percent pod damage (15.28 

pods). Pod trichomes density, pod wall thickness and chlorophyll contents of 

leaves were also differed significantly among the genotypes. Abiotic factors 

such as temperature and humidity also play a fundamental role in changing the 

crop pest infestation. Data revealed that temperature had a positive relation with 

the pod borer population while relative humidity had a negative relationship. 

Keywords: Chickpea, Physio-morphic characters, trichomes, pod wall 

thickness, chlorophyll contents, abiotic factors 
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Heat stress - a big issue of 21st century; is one of the major abiotic stresses that 

effect plant growth and productivity. Upregulation of expression of heat shock 

proteins and heat shock factors upon heat stress is an obvious phenomenon 

occurring in plants. These chaperones have also been implicated in diverse 
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biological processes andplay a key role in signal transduction and gene 

regulation under stress condition. To evaluate the differential expression of heat 

shock proteins and heat shock factors in tomato F1 hybrids an experiment was 

conducted in Arid Agriculture University, Rawalpindi in 2021. The selected 

genotypes of tomato (10145, 17903 and SAMRUDHI) were crossed and F1 

seedlings and their parents were sown to analyze for their expression of selected 

HSP and HSF genes at five-week-old seedling stage. Reverse transcriptase 

polymerase chain reaction was used to investigate the differential expression of 

HSP100, HSP90.1, HSP90.2, HSP70.1, HSP70.2, HSP 60, HSP40, HSP26.5, 

HSFA1a, HSFA1b, HSFA2, HSFA3, HSFB1, HSFB2a, HSFB2b, HSFA7 and 

HSFA8. Variation in differential response of HSP and HSF genes in the F1 

hybrid and the parents upon heat stress has detected. The most obvious 

upregulation was pointed out for F1 hybrid i.e., SAMRUDHI ×17903 under heat 

stress treatment at 45⁰C. The upregulation in expression levels of HSPs and 

HSFs group of genes suggested that specific patterns of F1 hybrid was involved 

in SAMRUDHI ×17903 under heat stress. This may be due to new regulatory 

interactions of genes of the two parents involved in the hybrid development.  

Keywords: Tomato, F1 hybrids, Heat shock proteins, Heat shock factors, Heat 

stress 
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In the present study the development of advanced nanomaterials that can be 

used as adsorbents for the treatment of pollutants. Due to rapid development of 

civilization together with the evolution of industry has caused deep changes in 

the quality of the environment in which the human beings live. The enhancing 

demands for a healthy environment, particularly for the removal of pollutants 

from industrial and municipal wastewater, are a major reason to search for new 

materials. So, there is an utter requirement to develop such advanced materials 

that have more adsorption sites for multiple pollutants because of their 

functionality along with high surface area. In present study, the major focus is to 

develop those advanced materials that can enhance the removal of variety 

pollutants from wastewater. Silica is natural precursor has tetrahedral structure. 

Due to its tetrahedral property, it has high inter porosity and greater binding 

sites. When it gets functionalized, it gives effective multi adsorptive site product 

that can be easily used as filter, as an adsorptive agent or can remove variety of 

pollutants of same sites from wastewater. Synthesis of silica bio-hybrids by 

using chitosan as natural organic moiety. Synthesized materials will be 

characterized by using SEM and EDX standard characterization techniques of 

FTIR to study the structure property relationship. The samples were analysed in 
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the range of 400 to 4000cm-1 by FTIR spectrometer (Bruker Tensor 27 with 

Opus software). This work can be a positive addition to the development of 

advance materials. Batch adsorption studies were conducted for contaminants 

(phenol & dye) in order to examine the consequences of pH shifting, the 

adsorbent site availability and initial adsorbate concentration on adsorption and 

results were analysed by UV–VIS spectrophotometer. These synthesized 

products as adsorbents reported best removal of indigo carmine as compared to 

4-nitrophenol from wastewater. These results are a positive contribution towards 

environmental remediation. Kinetic models are used to study adsorption process 

efficiency with respect to time. The applied isotherm and kinetic models 

suggested the physiochemical adsorption process. The intra-particle diffusion 

model expressed a three-phase adsorption mechanism including surface rapid 

adsorption, internal pores diffusion, and equilibrium 

 




