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VISION AND MISSION
The Department of  Zoology seeks to:

• impart a holistic understanding of  the biology of  
animals, evolution and their environments. 

• promote research and learning at the UG level and 
beyond by ‘Redefining Zoology'

• to produce highly motivated graduates capable of  
making a significant contribution toward sustainable 
development and the well-being of  mankind.



COURSES OFFERED

B.Sc (P) LIFE SCIENCES
with Departments of Botany & 

Chemistry

B.Sc (H) 
ZOOLOGY

ZOOLOGY ELECTIVES 
Open for all streams

ENVIRONMENTAL STUDIES
AECC Paper

BIOLOGY
B.El.Ed



GLIMPSES OF THE DEPARTMENT OF ZOOLOGY



TEACHERS’ PROFILE

Dr Shivani Tyagi
Assistant Professor
(Teacher In-charge)

Dr Jasvinder Kaur
Assistant Professor
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Assistant Professor
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Assistant Professor

Dr Chaitali Ghosh
Assistant Professor

Dr Smriti Sharma
Assistant Professor

Dr Kuntal Kalra
Associate Professor

Ms Smita Choudhury 
Associate Professor

Dr Poonam Sharma
Associate Professor

https://gargicollege.in/academic/zoology/
https://drive.google.com/file/d/1p8kuCRefXrmL8x9Vg6hbHYTi8h5YU9RZ/view?usp=sharing-patent

https://drive.google.com/file/d/1O9-j_UNB7uyGYU7jDEF8KBDZsQfA9jGC/view?usp=sharing

Dr Neena Dhiman
Assistant Professor
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https://drive.google.com/file/d/1O9-j_UNB7uyGYU7jDEF8KBDZsQfA9jGC/view?usp=sharing
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Assistant Professor
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ACADEMIC TRAINING (TEACHERS)
OC/RC/FDP/STC (2016-2021)
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NON-TEACHING STAFF
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Mr. Mukesh Kr. Meena
Mr. Jai Prakash RawatMr. Gopal Singh

Mr. Raj Kumar

Mr. Arvind Kumar Mr. Kishan Mrs. Kiran



STUDENT DIVERSITY (2016-2021)

https://drive.google.com/drive/folders/1rWzlH_V40n3VWkQfK5LyZSz0LoP6LN_3

https://drive.google.com/drive/folders/1rWzlH_V40n3VWkQfK5LyZSz0LoP6LN_3
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STUDENT PROGRESSION (2016-2021)

Link: https://drive.google.com/drive/my-drive93%

3% 1%1%1%1%

M.Sc
MBA
B.Ed
Employed
Civil Service Preparation
Dropped Studies

22.43% joined PhD

93%

3% 1%1%1%1%

M.Sc
MBA
B.Ed
Employed
Civil Service Preparation
Dropped Studies

BASED ON RESPONSES RECIEVED

https://drive.google.com/drive/my-drive


NOTABLE 
ALUMNI

Ms Vaishali Rawat
Young Naturalist Award (2017)
Writer, conservation advocate changemaker

Ms Prabhleen Kaur
Gold Medallist M.Sc. (Zoology), 
University of Delhi (2019-2021)
CSIR NET JRF (Life Science) 2021 - AIR 75
4th Rank, Under Graduation (Zoology) 
University of Delhi (2016-19)

Ms Sayeda Warisul Fatima
Long Strider Award - 2020



NOTABLE 
ALUMNI

Ms Simran Jayshankar Sharma
1st Rank, Under Graduation (Zoology) 
University of Delhi (2016-17)

Ms Khushboo Choudhary
7th Rank, Under Graduation (Zoology) 
University of Delhi (2017-18)

Ms Debalina Chatterjee
Gate (XL) 2022 - AIR 28 
CSIR NET JRF (Life Science) 2021 - AIR 56 
UGC NET LS (Life Science) 2019 - AIR 07
3rd Rank - M.Sc. (Zoology) Entrance 
(University of Delhi) 2019



Name Present Status Name of the Institution
Ms Anushka Baisoya M.Phil. University of Delhi, India

Ms Tanya Singh PhD University of Houston, USA

Ms Ranjini Ghosh Dastidar PhD Polish Academy of Sciences, Poland

Ms Gunjan Baisoya PhD National Institute of Technology, New Delhi

Ms Pooja Kri Gupta PhD University of Haifa, Israel

Ms Jhalak Jauhari M.Sc TERI SAS, New Delhi

Ms Savneet Kaur sohal M.Sc Banaras Hindu University, Varanasi

Ms Debalina Chatterjee PhD University of Delhi, India

Ms Garima Badhan M.Sc Cluster University of Jammu, Jammu

Ms Taniya Sherwal M.Sc University of Delhi, New Delhi

Ms Navleen Bali MBA School of Inspired Leadership, India

Ms Sarika Bhati PhD Indian Institute of Technology Delhi

Ms Garima Jain M.Sc University of Delhi, New Delhi

Ms Sweta Verma B.Ed Kalka Institute for Research and Advanced Studies, GGSIPU

Ms Anjali Verma PhD School of Biotechnology, JNU, New Delhi

Ms Hitanshi Sharma M.Sc University of Delhi, New Delhi

Ms Rashmi Agrata Integrated PhD NCBS-TIFR, Bangalore

Ms Sipaz Sharma Integrated PhD IISc, Bangalore

Ms Urvashi PhD CSIR-CFTRI, Mysuru

Ms Prama Pandey MSc University of Hyderabad, Andhra Pradesh

MERITORIOUS ALUMNI (2016-2021)



Name Present Status Name of the Institution

Ms Sagarika Dawka M.Sc. In Genetics And Molecular Bioscience University of Helsinki, Finland

Ms Saher Chawla M.Sc. In Human Disease Genetics Centre For Human Genetics, Bangalore.

Ms Akansha Gupta PhD IIT Delhi

Ms Pooja PhD IIT, Madras

Ms Anjali Verma PhD School Of Biotechnology, JNU

Ms Kanika Bisht JRF CSIR-IGIB, New Delhi

Ms Atisha Sood Research Fellow Natural Institute Of Disaster Management, MHA, New Delhi

Ms Akriti Kalra Masters in Global Public Health Griffith University, Gold Coast 

Ms Shruti Khanna PhD, Genetics, UDSC University Of Delhi

Ms Dashleen Kaur PhD IISER, Kolkata

Ms Aanchal Pruthi Research Associate TERI, New Delhi

Ms Neha Vimal PhD University of Delhi

Ms Sreshtha Mondal PhD NIAS, IISC, Bangalore

Ms Ashama Begum PhD Indian Institute of Technology Delhi

Ms Ekta Nagar Project Assistant CSIR-IGIB, India

Ms Khushboo Kumari PhD Jawaharlal Nehru University, India

Ms Rashi Dixit PhD Central University of Tamil Nadu

MERITORIOUS ALUMNI (2016-2021)



CURRICULUM DEVELOPMENT
CBCS, LOCF, NEP-UGCF

Animal Diversity
Dr Shivani Tyagi

Animal Form Structure and Function
Ms Smita Ray

Developmental Biology
Dr M. Divya Gnaneswari, Ms Smita Ray

Nature and Wildlife Studies
Dr T. Regina

Nature and Wildlife Studies
Dr T. Regina

Diversity of Chordates
Dr T. Regina

Animal Cell Biotechnology
Dr Poonam Sharma, Dr Chaitali Ghosh

Molecular Biology
Dr Poonam Sharma

Animal Biotechnology
Dr Poonam Sharma

Basics of Neuroscience
Dr Jasvinder Kaur, Dr Madhu Yashpal

Biochemistry and Immunology
Dr Jasvinder Kaur

Integrative Systems Biology and Bioinformatics
Dr Jasvinder Kaur

Biochemistry
Dr Kuntal

Genetics and Evolutionary Biology
Dr M. Divya Gnaneswari

Basics of Immunology
Dr M. Divya Gnaneswari, Dr Smriti Sharma 

Wildlife Conservation and Management
Dr Udita Mukherjee

Food Nutrition and Health
Dr Udita Mukherjee

Lifestyle Disorders
Dr Udita Mukherjee

Animal Behavior and Chronobiology
Dr Tenzin N Bhutia

Principles of Genetics
Dr Madhu Yashpal

Evolutionary Biology
Dr Tenzin N Bhutia

Nanotechnology
Dr Madhu Yashpal

Nanobiology
Dr Madhu Yashpal

Immunology
Dr Smriti Sharma

Physiology and Biochemistry
Dr Smriti Sharma

Biostatistics
Dr Usha Kumari

13 Teachers worked as convenors/team 
members for the Curriculum 
Development of 26 Courses



MAJOR RESEARCH PROJECT: BACTERICIDAL PROPERTIES AND MECHANISM 
OF ACTIONS OF PLANT-MEDIATED SYNTHESIZED GOLD NANOPARTICLES.

Funding Agency: UGC (BSR-Start-up Grant)
Duration: 2017-2020 
Funds: 
 Sanctioned: Rs. Ten Lakhs

Outcomes
• Simple, cost-effective, rapid synthesis of AuNPs using Punica 

granatum peel extract as a reducing and stabilising agent under 
optimum conditions 

• Biosynthesized AuNPs did not show any significant deleterious 
effect on microbial growth of Escherichia coli, Pseudomonas 
aeruginosa and Bacillus subtilis. 

Objective
• To develop a simple and eco-friendly approach for the green 

synthesis and characterization of AuNPs using Punica 
granatum. 

• To test the antimicrobial effectiveness of gold in the form of 
biosynthesized AuNPs against various strains of bacteria.

• To investigate the possible antibacterial mechanism of action 
of green synthesized AuNPs on bacteria 

Student presentation
TEN Posters presented at National and 
International Conferences. 

1. AWARDED BEST POSTER International 
Conference on "Stewardship towards 
Sustainability" at SGT University, Gurgaon 
(2019) 

2. AWARDED BEST POSTER International 
Colloquium on “Regulatory Mechanisms 
underlying Behaviour, Physiology and 
Development” (RMBPD-2021)

Students visit & training
2 Weeks of training at the Department of 
Biological Sciences, BITS, Pilani

Collaboration:
Prof Prabhat Nath Jha 
Department of Biological Sciences, Birla Institute 
of Technology & Science, Pilani, Rajasthan

Undergraduate Students Worked in Project
6 Students from B.Sc (H) Zoology trained

PI: Dr Madhu Yashpal



MAJOR RESEARCH PROJECT: EXPLOITING BACILLUS, THE MICROBIAL WORK-
HORSE FOR BIOWASTE UTILIZATION, BIOPOLYMER AND BIOFUEL 
PRODUCTION: INTEGRATIVE AND CUSTOMISED APPROACH

Funding Agency: SERB under ECRA scheme
Duration: 2018-2022 (3 years + 6 months extended)
Funds: 
Sanctioned: Rs. 3674343

Outcomes
• Biopolymer production, biohydrogen not significant
• Work going on for biowaste combination, upscaling of the 

process & extraction

Salient features
• Use of local market waste as natural resource biowaste
• Use of single and combination of biowaste as resource
• Strategy to hydrolyse the biowaste
• Strategy and optimization for Microbial biopolymer and biofuel 

production
• Efforts to economically isolate the polymer

Student presentation
• Oral presentation (National Seminar at Gargi College)
• Poster presentation

1. at 3rd International Conference on Recent 
Advances in Bio-energy Research (ICRABR)-
2022

2. at National Conference on Natural Sciences-
Exploration through Innovations, at MAU, Solan 
(HP) – AWARDED BEST POSTER

Student visit & training
• Three months training for project student for biofuel 

production process at SSS-National Institute of Bio-
energy

Publications
• Tyagi et al., 2021; J. Env. Bio-sci.
• Afreen et al., 2021; Frontiers Bioeng. Biotechnol.

PI: Dr Mamtesh Singh



MAJOR RESEARCH PROJECT: MOLECULAR CHARACTERIZATION OF HUMAN 
IMMUNODEFICIENCY VIRUS (HIV) & IMPACT OF HLA ON VIRAL EVOLUTION

Funding Agency: UGC (BSR-Start-up Grant)
Duration: 2018-2021
Funds:  Sanctioned: Rs. Ten Lakhs

Outcomes
• Study explores intra-clade C polymorphisms that occur in HIV-1 LTR sequences from 

Africa and India by utilizing the latest Next Generation Sequences (NGS) technology 
and contributing to the sequencing database.

• Signature nucleotides in Indian sequences were observed at 19 positions, of which 7 
nucleotide signatures occurred in transcription binding sites (TFBS), namely NF-AT-II, 
NF- AT-III, USF, TCF- 1alpha, Sp1-I and TAR. These variations may be potentially 
relevant in designing clade-specific therapeutic interventions. 

• Results present with intra-clade C variations, in Indian and African HIV-1 LTR 
sequences that inscribe signature nucleotides and lead to formation monophyletic 
cluster of Indian sequences. The study also reveals signature nucleotides at sites 
where the transcription factors involved in viral regulation bind to. 

Objective
• To carry out molecular characterization of the HIV genome in 

samples obtained from ART-experienced subjects. 
• To perform in-silico prediction of HLA binding epitopes in the 

above-mentioned genes. 
• To study the impact of HLA on evolution of HIV. 

Phylogenetic tree showing clade C sequences from 
India and Africa, forming monophyletic cluster. 

Sequence logo showing a web logo of the positions
where query (Indian sequences) and background
(African sequences) alignments had a different
signature.

Outcomes
• MHC region forms the major selecting 

force, which drives the evolution of HIV. 
Our study revealed mutation hotspots in 
our Indian sequences, which will need to 
be kept into consideration while 
designing a vaccine. 

PI: Dr Supriya Singh



HONOURS AND RECOGNITION RECEIVED BY TEACHERS
Dr Mamtesh Singh
Awarded “NES YOUNG SCIENTIST AWARD-2018” by 
National Environmental Science Academy, India.

Dr Poonam Sharma
Awarded “BEST WOMEN FACULTY AWARD-2021” by Novel 
Research Academy, India under the Ministry 
of MSME, Government of India and recognized by Global 
Accreditation Assessment Forum Series (GAAFS), Washington 
D.C., United States of America.

Awarded “SCIENCE AMBASSADOR-2017” at 1st Science 
Ambassador Program organized by Bio-Rab Laboratories in 
association with Deshbandhu College on 06.11.2017 and held 
at St. Thomas Girls Sr. Sec. School, Delhi.

Dr Rashmi Saini
Awarded “RESEARCH EXCELLENCE AWARD- 2020” by 
Institute of Scholars, an ISO-certified Institute by International 
Accurate Certification, accredited by UASL.



RESEARCH PUBLICATIONS/BOOK CHAPTERS/BOOKS
JOURNALS

Aquatic Toxicology

Biosciences, Biotechnology Research Asia

Enzyme and Microbial Technology

European Journal of Biological Research

Indian Journal of Microbiology

International Journal of Pharmaceutical 
Sciences and Research 

International Journal of Scientific Research

International Journal of Science and 
Research

Iraqi Journal of Pharmaceutical Sciences

Journal of Applied Biology & Biotechnology

Journal of Leukocyte Biology

Journal of Materials Nanoscience

Microbial Biotechnology

Microsphere

Trends in Sciences Research Publications - 65 Book Chapters – 43 (including e-chapters) Books - 4

https://drive.google.com/drive/folders/1hhbzG5X49cOsYGIFtn-aI9M3nqdom5wQ

https://drive.google.com/drive/folders/1hhbzG5X49cOsYGIFtn-aI9M3nqdom5wQ
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Padma Bhushan Dr G P Talwar Dr. Sagar Sengupta, NIIFunded by:
• IASc, Bangalore
• INSA, New Delhi    
• NASI, Allahabad
• ICMR, New Delhi
• CSIR, New Delhi

Registrations: 175
• Attended by > 200 Participants

Lecture Workshop: Ingenuity in Biological Sciences (11-12 January 2018)



Chief Guest Prof. Ravi Chaturvedi, ‘superannuated from Zakir Husain 

College, Hindi cricket commentator and Padma Shri. Award recipient’
Prof. Ravi Chaturvedi, in his talk, emphasized how developing Hindi & regional 

terminology in science and sports helped and may help many rural people to 
understand the subject matter and to develop an interest in the same.

Dr. Promila Kumar, (Principal, Gargi College), 

Dr. Shashi Tyagi (Former Principal, Gargi College) 

CSTT Personnel

!ा#ण &व(ान &वभाग, गाग- महा&व0यालय 0वारा व(ैा5नक और 
तकनीक: श<दावल> आयोग, उBच DशEा &वभाग, मानव संसाधन 
&वकास मंIालय, भारत सरकार के समथLन से आयोिजत
संरEक: डॉ !ोDमला कुमार (!ाचायाL)
संयोजक: डॉ.ममतशे Dसहं
सह-संयोजक: डॉ Dशवानी Wयागी

Organized by Department of Zoology, Gargi College with 
support from Commission for Scientific and Technical 
Terminology, Department of Higher Education, MHRD, GoI
Patron: Dr. Promila Kumar (Principal)
Convener: Dr. Mamtesh Singh
Co-convener: Dr. Shivani Tyagi

सतत पया'वरण +वकास: इसक/ चुनौ4तय5, अ8भकलनी +व<लेषण और अवसर5 मA वैCा4नक और तकनीक/ शEदावलG का 
उपयोग (14-16 माच', 2019)
Use of Scientific & Technical Terminologies in Sustainable Environment Development, its Challenges, Computational 
Analysis and Opportunities

Participants: 200 participants (130 were from 
across India) 
7 invited talk sessions: 20 invited talks by 
experts from reputed institutions like JNU, 
AIIMS, Gargi College, CPCB, ZSI, Jodhpur, 
and Govt. P.G. College, Indore
4 oral presentation sessions: 22 oral 
presentations

CONFERENCES/WEBINARS/LECTURE SERIES ORGANIZED



ENRICHMENT BEYOND CURRICULUM 

Yearly Study tour 
Industrial Tour/Laboratory Visits

LABORATORY VISITS AND 
EDUCATIONAL TOURS

Research Paper and 
Poster Presentation 
Quiz competition

CO-CURRICULAR

Technical/Soft skill
For betterment and 
excellence

WORKSHOPS

build expertise in the 
professional subject area and 
helps with job advancement

ADD-ON/CERTIFICATE PROGRAMS

Gain knowledge and experience 
of experts in the field

LECTURES BY EMINENT 
SCIENTISTS

Research projects under 
the expert guidance;
Project Competition 
(Pathfinder)

RESEARCH PROJECTS

Enhance motivation, 
achievements and retention

NATIONAL/INTERNATIONAL 
SCIENCE CELEBERATIONS

Encouragement and 
assistance offered

INTERNSHIP PROGRAMS



UNDERGRADUATE RESEARCH
PATHFINDER PROJECTS



UNDERGRADUATE RESEARCH PROJECTS
COLLEGE-FUNDED PROJECT (UNDER DBT-STAR COLLEGE SCHEME)

1Muneer,	M.,	1*Chatterjee,	D.,	1Gupta,	P.,1Kaur,	P.,	1Singh,	P.,	1Kalra,	K.,	&	1#Yashpal,	M.
1Department	of	Zoology,	Gargi	College	(University	of	Delhi),	INDIA;	*debalina.chatterjee06@gmail.com	;	#madhuyashpal@gmail.com

Synthesis of AuNPs: AuNPs were synthesized as described by Annadhasan et
al. (2014). Briefly, stock solutions of HAuCl4 (1.0 × 10−3 M), and L-tyrosine
(1 × 10−2M) were prepared and the subsequent dilutions were made. In order
to optimize the reaction condition, 0.3 mL of 1.0 × 10−3 aqueous metal ion
(M+) solution was added to different concentrations of L-tyrosine to make the
final volume to 3 mL. The reaction mixture was kept under ambient sunlight
irradiation. The changes are found in the color of the solution, which was from
colorless to pink for AuNPs. The effect of pH on the interaction between L-
tyrosine and metal salts was studied at different pH values, ranging from 7.0 to
12.0, under sunlight irradiation.

Characterization of AuNPs: Preliminary characterization of AuNPs was
carried out by UV–vis Spectroscopy. The AuNPs shape and size distribution
were examined by using TEM after preparation and elemental analysis of the
reaction mixture was done by Energy Dispersive X-ray ( EDX).

Detection of heavy metal contaminants: The measurement of L-tyrosine-
capped AuNPs sensitivity toward various metal ions (Li, Na, K, Mg, Ca, Ni,
Mn, Cu, Fe, Cr, Zn, Co, Cd, Pb, Hg) was studied by observing change in the
absorbance spectra of AuNP-metal ion reaction mixture at different
concentrations (10−3M, 10−4M, 10−5M and 10−6 M) and at different time
intervals. Subsequently, concentration vs absorbance intensity at 528 nm was
plotted to test the linear fit.

Formation of AuNPs: L-Tyrosine contains three functional groups,
hydroxyl (−OH), amine (−NH2), and carboxylate (−COO−), that are
sensitive to pH variation and act as active sites for adsorption on the
surface of the NPs and stabilizes the NPs. Results indicated smaller
aggregates of the AuNPs in acidic pH while mono-dispersion was noted
in alkaline pH.
UV–visible spectroscopy: Synthesis of L-tyrosine mediated AuNPs
was confirmed by recording of absorption spectra within the range of
200–700 nm. Continuous UV - Vis spectrophotometer analysis for up to
100 hours, showed a stable shoulder peak at 526 nm with slight
increase in absorbance.
Transmission electron microscopy (TEM) study showed that the
produced AuNPs were monodispersed, spherical with sizes of around
3–15 nm.
Energy Dispersive X-ray (EDX) spectrum showed compositional
analysis of the detected particles and confirmed the presence of gold.

§The study reports a simple, cost effective,
rapid synthesis of AuNPs using L-tyrosine
as reducing and stabilising agent under
sunlight irradiation. The size of the AuNPs
could be controlled by varying the
concentration and pH of the reaction
medium.

§The differences in the peak intensity and
the width of the SPR band observed by UV
- Vis spectrophotometry, at various pH
could be attributed to the dissociation
constant of the functional groups such as
−NH2, −OH, and −COO− of the L-tyrosine
falling within the pH values between 9.0
and 11.0. L-Tyrosine acted as both reducing
and capping agents for the stabilization of
metal NPs.

§The study also reports, a facile colorimetric
assay where L-tyrosine mediated AuNPs
acts as an indicator–receptor and allows
sensitive determination of various metal ion
in aqueous medium.

§It was observed that the L-tyrosine
mediated AuNPs are highly sensitive to Pb,
Hg, Mn and Fe ions.

§The colorimetric sensors could be used in
both qualitative and quantitative assessment
of the heavy metal contaminants present in
water, with detection limits of nM
concentrations.

§These preliminary results demonstrates that
L-Tyrosine mediated AuNPs can be used as
simple rapid, sensitive, selective,
colorimetric assay for metal contaminants
in water. However, future advanced studies
are required to validate its practical
applicability in different water samples.

(b)(a)

Figure: Synthesis of AuNPs: The reaction was demonstrated by the addition of
HAuCl4 to various concentrations of L-tyrosine in aqueous medium under ambient
sunlight irradiations. The colorless solution gradually changed to intense pink
depending upon the concentration of L-tyrosine used in the reaction mixture.

Increasing concentration of L-Tyrosine 

Figure: UV – visible spectra of tyrAuNPs. (a) Stable shoulder peak having
maximum intensity at wavelength of 528 nm and pH 12; Continuous analysis up to
102 h. (b) AuNPs solutions at various concentrations of L- tyrosine ranging from
0.0012M to 0.033M

(a) (b)

(a) (b) (c)

Figure: Characterization of gold nanoparticles (a) Composition of gold nanoparticles as determined by EDX. (b,c) TEM micrographs illustrating the size, morphology and distribution of AuNPs obtained from L Tyrosine.

• UGC-BSR Research Start-up Grant (No. F.30-358/2017 (BSR) supported by
University Grants Commission, Government of India.

• DBT-Star College Scheme, Gargi College, University of Delhi; Birla
Institute of Technology & Science, Pilani, India

• Department of Physics and Department of Microbiology, Gargi College
• Mr. Ravi & Mr. Krishna (Laboratory Attendants), Department of Zoology for
Technical Assistance

• Kong FY, Zhang JW, Li RF, Wang ZX, Wang WJ, Wang W. (2017). Unique Roles of Gold Nanoparticles in Drug Delivery, Targeting and Imaging Applications. Molecules 2017, 22, 1445.
• Kim DY, Shinde S, Ghodake G. (2017). Colorimetric detection of magnesium (II) ions using tryptophan functionalized gold nanoparticles. Scientific Reports, 7: 3966
• Annadhasan M, Muthukumarasamyvel T, Sankar Babu VR , Rajendiran N. (2014). Green Synthesized Silver and Gold Nanoparticles for Colorimetric Detection of Hg2+, Pb2+, and Mn2+ in Aqueous
Medium. ACS Sustainable Chem. Eng., 2014, 2 (4), pp 887–896.

• Sener G, Uzun L, Denizli A. (2014). Colorimetric sensor array based on gold nanoparticles and amino acids for identification of toxic metal ions in water. ACS Appl. Mater. Interface, 6, 18395−18400

Metal ion detection by AuNPs: L-tyrosine-capped AuNPs were used as colorimetric probes to detect the heavy
metal contaminants in water sample. The measurement of L-tyrosine-capped AuNPs sensitivity toward various
metal ions was studied by observing change in the absorbance spectra of AuNP-metal ion reaction mixture at
different concatenations and time intervals. Metal ions other than Pb (II), Hg (II), Mn (II) and Fe (II) did not show
any significant change in the absorbance at 10-6M concentration. Observed results revealed a linear correlation
between absorbance and concentration of the metal ions, ranging from 5nM to 50 nM, which meant that this method
can be utilized for quantitative monitoring of metal contaminants in water.

Declining water quality, a major global concern, has making a way
towards a never-before-seen situation plagued by water scarcity.
Pollutants like heavy metals, fertilizers, detergents, and pesticides have
intensified the complexity of the problem. Water contamination by toxic
metal ions can lead to serious environmental and health problems. Hence,
monitoring of toxic metal ions in water is crucial in terms of improving
water quality. Common methods for toxic metal ion detection are often
based on highly sensitive but expensive and time consuming
chromatographic and spectroscopic techniques. Therefore, low cost,
simple and rapid methods for metal ion detection are still highly desired.
Gold nanoparticles (AuNPs) with the fascinating potential to deal with
aforesaid menace, have attracted scientific interest in many nano-
technology based water treatment methods. In this context, the current
study report the use of tyrosine mediated AuNPs for the development of
facile colorimetric assay of toxic metal ion in contaminated water with an
objective to establish L-tyrosine mediated AuNPs as an effective
colorimetric probe for heavy metal detection in contaminated water.

Figure:Metal detection by tyrAuNPs (a) Absorbance spectra of tyrAuNPs with metal cations; Bars represent the absorbance noted after incubating AuNPs with various concentrations of metal ions, at different time intervals. (b-e)
Stacked UV- Visible spectra of AuNPs as a function of different concentrations of (b) Pb, (c) Hg, (d) Mn & (e) Fe. (f) Standard plots showing absorbance intensity of AuNPs at 528 nM vs Pb, Hg, Mn & Fe concentrations.

(b)(a) (c)

(d) (e)

(f)

Formation of AuNPs: Immobilization of pectinase over gold nanoparticles provide them larger
surface area to volume ratio and stabilization. Nanoparticles are synthesized and stabilized at basic
pH and their synthesis is visualized as wine red in color.
UV visible Spectroscopy: Synthesis of pectinase mediated AuNPs was confirmed by
recording of absorption spectra within the range of 400-700 nm. Continuous analysis of UV vis
Spectrophotometer for about 3 days, indicated a stable peak at 521 nm.
Transmission electron microscopy: TEM results indicated that the produced gold
nanoparticles were monodispersed, spherical and had a size of around 10 - 20nm.

Disk Diffusion Assay: The antibacterial activities of PeAuNPs were studied against gram-
negative Pseudomonas aeruginosa and gram-positive Bacillus subtilis.
Bacterial cell viability: The viability of the bacteria during their growth was measured with
the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltertrazolium Bromide (MTT) assay. Increase in the
absorbance of the test samples with various dilutions of gold nanoparticles as compared to control
indicated that pectinase assisted gold nanoparticles do not show antimicrobial activity. These
observations correspond with the result of disk diffusion assay.

§ Gold nanoparticles (AuNPs) have gained tremendous attention in industries,
consumer products, production of drug nanocarriers with diverse formulations,
dimensions, shapes and controlled dispersities. However, despite many
noteworthy developments toward potential therapeutic and existing consumer
benefit of AuNPs, concern has arisen as to the possible toxicologic consequences
of such molecules within biologic systems and the environment.

§ Consequently, to overcome these threats, the aim of the present study was to use
a facile, inexpensive and environment-friendly approach to prepare AuNPs using
enzymes.

§ Enzyme-mediated nanoparticle production is one of the extensively utilized
biocompatible methods as it is facile, eco-friendly, benign and cost-effective.

§ Considering the potential use of enzyme-mediated approach towards
nanoparticles synthesis, in the current study we attempted to use pectinase as
reducing and capping agent to produce AuNPs. Pectinases are eco-friendly
biomolecules available for numerous applications in various industries .

§ The pectinase mediated nanoparticles (PeAuNPs) were characterized using
various instrumental techniques to check the size, mono-dispersibility, and
stability. To determine their biological activity, the antibacterial efficiency of the
PeAuNPs was also assessed.
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1Department of Zoology, Gargi College (University of Delhi), INDIA
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• Biosynthesis of gold nanoparticles:
Nanoparticles were prepared by using 0.001M Gold(III) chloride hydrate and
Pectinase enzyme solutions.

• Characterization of synthesized PeAuNPs:
Preliminary characterization of AuNPs was carried out by UV visible
Spectroscopy. The AuNPs shape and size distribution were examined by using
TEM after preparation and elemental analysis of the reaction mixture was done
by Energy Dispersive X-ray ( EDX).

• Disc Diffusion Assay:
The disc diffusion method was used to evaluate the antibacterial activity of
PeAuNPs. By using spread plate method, the Mueller-Hinton agar plates were
inoculated with bacterial (Pseudomonas aeruginosa and Bacillus subtilis)
suspension, and 6mm diameter sterile discs loaded with PeAuNps were placed
on the inoculated plates to see the antimicrobial activity. These plates were
incubated at 37∘C for 24 h, and zone of inhibition.

• Bacterial Cell viability:
The viability of the bacteria during their growth was measured using 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)-assay directly
after the addition of pectinase mediated AuNps.

§ UGC-BSR Research Start-up Grant (No. F.30-358/2017 (BSR)
supported by University Grants Commission, Government of India.

§ DBT-Star College Scheme, Gargi College, University of Delhi; Birla
Institute of Technology & Science, Pilani, India

§ Department of Physics and Department of Microbiology, Gargi
College

§ Mr. Ravi & Mr. Krishna (Laboratory Attendants), Department of
Zoology for Technical Assistance

§ Study indicates a simple, cost effective, rapid synthesis of
AuNPs by using pectinase as a stabilizing and a reducing
agent at pH 7.5.

§ Synthesis of pectinase mediated AuNPs was confirmed by
recording of absorption spectra obtained within the range
of 400–700 nm. Continuous UV - Vis spectrophotometer
analysis showed a stable shoulder peak at 521 nm with
slight increase in absorbance.

§ EDX spectrum showed compositional analysis of the
detected particles and confirmed the presence of gold.

§ TEM results indicated that the produced gold
nanoparticles were monodispersed, spherical and had a
size of around 10 - 20nm.

§ The antimicrobial activity of AuNPs was assessed by
preliminary disk diffusion and MTT assay against gram-
negative Pseudomonas aeruginosa and gram-positive
Bacillus subtilis.. The observations revealed that the
pectinase assisted gold nanoparticles do not show any
antimicrobial activity.

§ However, we postulate that antimicrobial properties of
PeAuNPs can further be checked by changing the shape,
or by combination with antibiotics, surface
functionalization and can potentially serve as adjunct to
the existing drug delivery therapies. Though, a
combinatorial approach is required to establish this
potential application of Pectinase mediated AuNPs in
many horizons of biomedical and pharmaceutical
attributes.

§ Zhang, Y., Jiang, J., Li, M., Gao P., Zhang G., ShiChuan L., Shuang DS. Green Synthesis of Gold
Nanoparticles with Pectinase: a Highly Selective and Ultra-Sensitive Colorimetric Assay for Mg2+.
Plasmonics (2017) 12: 717

§ Shah M., Badwaik V., Kherde Y., Waghwani H.K, Modi T., Aguilar Z.P., Rodgers H., Hamilton W.,
Marutharaj T., Webb C., Lawrenz M.B., Dakshinamurthy R. Gold nanoparticles : various methods of
synthesis and antibacterial applications. Front Biosci (Landmark Ed). 2014 Jun 1;19:1320-44.

§ Kreuzer L.P., Männel M.J., Schubert J., Höller R.P.M., Chanana M. Enzymatic Catalysis at
Nanoscale: Enzyme-Coated Nanoparticles as Colloidal Biocatalysts for Polymerization Reactions. ACS
Omega, 2017, 2 (10), pp 7305–7312

Figure: Antibacterial activity of PeAuNPs on (a) Pseudomonas aeruginosa and (b) Bacillus subtilis by the disk diffusion method. (c) Bacterial cell viability measured with MTT
Assay.

(a) (b) (c)

Figure: (a) UV – visible spectra of PeAuNPs: Stable shoulder peak having maximum intensity at wavelength of 521 nm at pH 7.5 (b, c) TEM micrographs illustrating the size,
morphology and distribution of PeAuNPs. (d) Composition of gold nanoparticles as determined by EDX.

(b) (c) (d)
(a)
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INTRODUCTION
Gold nanoparticles (AuNPs) have gained tremendous attention in industries, consumer
products, biology and medicine. Much of this interest stems from the fact that AuNPs,
due to their size compatibility with a variety of biologically active molecules, can be
used as potential carriers for delivering small molecules such as drugs and proteins. A
significant area of gold nano-research is the production of drug nanocarriers with
diverse formulations, dimensions, shapes and controlled dispersities, thereby also
altering the pharmacokinetics and pharmacodynamics of the therapeutic agent.
However, despite many noteworthy developments toward potential therapeutic and
existing consumer benefit of AuNPs, concern has arisen as to the possible toxicologic
consequences of such molecules within biologic systems and the environment.
Consequently, to overcome these threats, the aim of the present study was to use a facile,
inexpensive and environment-friendly approach to prepare AuNPs using amino acids.
The use of amino acids as reducing and capping agents for the synthesis of AuNPs has
fetched significant attention as a ‘‘green’’ and ‘‘biocompatible’’ approach because
AuNPs capped with amino acids can be applied to biosensors, drug delivery and gene
transfer. Therefore, in the present study we attempted to use L-tyrosine as reducing and
capping agent for the preparation of AuNPs. No additives such as organic solvents,
surfactants, or specific reducing agents were used. The extensive thought underlying this
proposal is to establish L-tyrosine mediated AuNPs as an effective antimicrobial
compound and unbolt the possibility of applying these AuNPs as biological markers for
the detection/treatment of various disease.

Synthesis of AuNPs: AuNPs were synthesized as described by Annadhasan et al.
(2014). Briefly, stock solutions of HAuCl4 (1.0 × 10−3 M), and L-tyrosine (1 × 10−2M)
were prepared and the subsequent dilutions were made. In order to optimize the reaction
condition, 0.3 mL of 1.0 × 10−3 aqueous metal ion (M+) solution was added to different
concentrations of L-tyrosine to make the final volume to 3 mL. The reaction mixture
was kept under ambient sunlight irradiation. The changes are found in the color of the
solution, which was from colorless to pink for AuNPs. The effect of pH on the
interaction between L-tyrosine and metal salts was studied at different pH values,
ranging from 7.0 to 12.0, under sunlight irradiation.

MATERIAL & METHODS

Figure: Synthesis of AuNPs: The reaction was demonstrated by the addition of HAuCl4 to various concentrations of
L-tyrosine in aqueous medium under ambient sunlight irradiations. The colorless solution gradually changed to
intense pink depending upon the concentration of L-tyrosine used in the reaction mixture.

Figure: UV−visible spectra of L-tyrosine-AuNPs.
Stable shoulder peak having maximum intensity at
wavelength 526.4 nm, at a pH = 12 of the reaction
medium and L – tyrosine (0.0018M); Continuous
analysis up to 102 h

Characterization of AuNPs: Preliminary characterization of AuNPs was carried out
by UV–vis Spectroscopy, Energy Dispersive X-ray. The AuNPs shape and size
distribution were examined by using TEM after preparation.

Figure: Transmission Electron Microphotograph of monodispersed and spherical shape of prepared L-tyrosine-AuNPs

Bacterial Cell viability: The viability of the bacteria during their growth
was measured using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT)-assay directly after the addition of L tyrosine-AuNps.

CONCLUSION

RESULT

MATERIAL & METHODS contd……

Formation of AuNPs: L-Tyrosine contains three functional groups, hydroxyl
(−OH), amine (−NH2), and carboxylate (−COO−), that are sensitive to pH
variation and act as active sites for adsorption on the surface of the NPs and
stabilizes the NPs. Results indicated smaller aggregates of the AuNPs in
acidic pH while mono-dispersion was noted in alkaline pH.
UV–visible spectroscopy: Synthesis of L-tyrosine mediated AuNPs was
confirmed by recording of absorption spectra within the range of 200–700
nm. Continuous UV - Vis spectrophotometer analysis for up to 100 hours,
showed a stable shoulder peak at 526 nm with slight increase in absorbance.
Transmission electron microscopy (TEM) study showed that the produced
AuNPs were monodispersed, spherical with sizes of around 3–15 nm.
Bacterial Cell viability: The viability of the bacteria during their growth was
measured with the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT)-assay. The results were interpreted by the obtained
absorbance values at 550 nm. Least absorbance, indicating maximum
cytotoxic activity, was noted for condition that produced most stable AuNPs,
as established by spectrophotometric analysis.
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• The study reports a simple, cost effective rapid synthesis of AuNPs by
sunlight irradiation, using L-Tyrosine as the only reducing and stabilizing
agent. The size of AuNPs could be controlled by varying the concentration
and pH of the reaction medium.

• The differences in the peak intensity and the width of the SPR band
observed by UV - Vis spectrophotometry, at various pH could be attributed
to the dissociation constant of the functional groups such as −NH2, −OH,
and −COO− of the L-tyrosine falling within the pH values between 9.0 and
11.0. L-Tyrosine acted as both reducing and capping agents for the
stabilization of metal NPs.

• This preliminary MTT assay results demonstrates that a simple rapid
colorimetric assay can be used to determine the susceptibility or resistance
of the E. coli to that Tyr-AuNPs.
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INTRODUCTION:Water scarcity due quality degradation has
become a major global concern. Widespread
disposal of pollutants into water bodies have
rendered freshwater into a cut-throat competitive
resource and this stumbling block of water scarcity
is also putting a damper on the economic
development. It is, therefore, critical to develop
economically competent novel strategies to
supplement existing approaches to manage water
pollution.
Among various outlooks, “Nanotechnology” came
up as one of the most promising approach to
combat this menace. It exploits the unique size-
dependent properties of nanoparticles to design a
sensitive analytical approach for water
remediation.
In the present study, to bypass the requirement of
toxic reagents in conventional methods of
synthesis, gold nanoparticles were biosynthesised
using L- tyrosine. Further their potential as cost-
effective method, sustainable and practical
solution for water remediation was explored.

Synthesis of AuNPs: AuNPs were synthesized as described by Annadhasan et al. (2014). Briefly, optimized
concentration of 1.8 X 10-3M L-tyrosine at pH 12 was reacted with 10-3M Au3+ solution in 1:10 ratio, under
ambient sunlight irradiation and change in the colour of the solution, from colourless to pink indicated
synthesis of AuNPs.
Characterization of AuNPs: Preliminary characterization of AuNPs was carried out by UV–vis spectroscopy,
followed by examination of shape and size distribution, using TEM. Elemental analysis of the reaction
mixture was done by EDX.
Detection of heavy metal contaminants: The metal ion detection ability of tyrAuNPs against each metal salt
(Li, Na, K, Mg, Ca, Ni, Mn, Cu, Fe, Cr, Zn, Co, Cd, Pb, Hg) was studied and change in the absorbance of the
reaction mixture was noted to screen out the metal salts for further experimentation.
Fabrication of AuNP coated filter paper: Whatman® filter (Grade 3) was dip coated with AuNPs and air
dried for 24h. Subsequently, UV-Vis Spectroscopy was performed to confirm coating.
Application of AuNP coated filter paper: Solution of lead, iron, manganese and mercury was filtered
through tyrAuNP coated and uncoated filter papers. 30uL of the filtrates and unfiltered metal solution was
added to 250uL of synthesised AuNP solution and spectral analysis performed.

Figure 4: UV-vis spectra of tyrAuNP
solutions before and after (remnant)
coating onWhatman® filter paper

Figure 3: Energy dispersive X-ray of L-
tyrosine stabilised gold nanoparticles

Figure 1: UV visible spectra of tyrAuNPs
showing a stable peak having maximum
absorbance intensity at wavelength of 528
nm for up to 102h.

Figure 2: Transmission Electron
Micrograph showing monodispersed
spherical tyrAuNPs, observed at
magnification of 71,000X.

UV vis spectrophotometry :
Synthesis of L-tyrosine
mediated AuNPs was
confirmed by recording the
absorption spectra within
the range of 400 - 800 nm.
Continuous UV vis
spectrophotometer analysis
for up to 102 hours, showed
a stable shoulder peak at
528 nm with almost
constant absorbance.

Transmission electron
microscopy: Biosynthesised
AuNPs were found to to be
monodispersed, spherical
and within 3 – 15nm size.

EDX confirmed that the observed nanoparticles were of gold.
Fabrication of AuNP coated filter paper : Retention of colour post dip coating
suggested adsorption of AuNPs on the filter paper. This was further confirmed
by the observed decrease in the UV - vis absorption maxima of the remnant
solution, possibly due to lesser number of AuNPs present in it.

Sensitivity of AuNPs to metal ions:
Of all the metal ions considered, metal
ions other than Pb (II), Fe (II), Mn (II)
and Hg (II) did not show any significant
change in the absorbance at 10-6 M
concentration.

TEM indicated aggregation of AuNPs in
presence of Fe (II), Mn (II) and Hg (II),
whereas Pb (II) ions appear adhering
to AuNP surface, both underlining the
reason behind the noted change in
absorbance.

Removal of heavy metal
contamination : The filtrate from
coated filter paper produced least
change in the absorbance upon
addition to tyrAuNP solutions,
indicating that much less of an amount
of the metal ions passed into the
filtrate, as most possibly formed metal-
nanoparticle conjugates that remained
bound to the coated filter paper.

Figure 5: Transmission Electron Micrograph of mono dispersed spherical tyrAuNPs,
observed at magnification of 71,000X.

Figure 7: Change in absorbance intensities upon addition of unfiltered metal solution and
filtrate from uncoated and coated filter paper with AuNP solution – (a) Lead, (b) Iron, (c)
Manganese & (d) Mercury.

Figure 6: Transmission Electron Micrograph of (a) tyrAuNP and Pb(II) complexes, (b-d)
aggregation of tyrAuNP induced in presence of iron, manganese and mercury, respectively.

•Kong FY, et al. (2017). Unique
Roles of Gold Nanoparticles
in Drug Delivery, Targeting
and Imaging Applications.
Molecules, 22, 1445.
•Kim DY, et al. (2017).
Colorimetric detection of
magnesium (II) ions using
tryptophan functionalized
gold nanoparticles. Scientific
Reports, 7: 3966
•Annadhasan M, et al. (2014).
Green Synthesized Silver and
Gold Nanoparticles for
Colorimetric Detection of
Hg2+, Pb2+, and Mn2+ in
Aqueous Medium. ACS
Sustainable Chem. Eng., 2
(4), pp 887–896.
•Sener G, et al. (2014).
Colorimetric sensor array
based on gold nanoparticles
and amino acids for
identification of toxic metal
ions in water. ACS Appl.
Mater. Interface, 6,
18395−18400

• UGC-BSR Research Start-
up Grant (No. F.30-

358/2017 (BSR)

supported by University

Grants Commission,
Government of India.

• DBT-Star College
Scheme, Gargi College,

University of Delhi

• Dr. Prabhat Nath Jha,

Birla Institute of

Technology & Science,
Pilani, India

• Department of Physics

and Department of

Microbiology, Gargi

College (University of

Delhi)

• Mr. Ravi & Mr. Krishna
(Laboratory Attendants),

Department of Zoology

for Technical Assistance.

• Present study reports a simple, environment friendly, cost effective, rapid synthesis of AuNPs using L-tyrosine as reducing and
stabilising agent under sunlight irradiation. Dispersion parameters could further be controlled by varying the concentration
and pH of the reaction medium.

• It was observed that the L-tyrosine mediated AuNPs are highly sensitive to Pb, Hg, Mn and Fe ions and may be utilized as
colorimetric probes in water remediation techniques.

• Colour retention suggested that tyrAuNP solution get retained onWhatman® filter paper by dip-coating.
• Observed results suggest that based on the simple strategy of filtration, tyrosine mediated AuNPs may be used as an eco-

friendly, economic method for water purification and wastewater management.

• To further confirm the reduction chemistry behind formation of tyrAuNP through FTIR.
• To validate the retention of nanoparticles onWhatman® filter paper through SEM.
• To develop AuNP-based colorimetric sensors having the potential to accurately quantify the heavy metal pollutants in water.
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Water scarcity due quality degradation has become a major global
concern. Complexity of the problem intensified because of worsening
pollution of freshwater resources instigated by the disposal of various
pollutants like pharmaceuticals, fertilizers, detergents, pesticides, heavy
metals, industrial and household chemicals which have not only
impacted health and environment, but the crippling effects of their
toxicity is turning out to be a stern menace and economic burden to
global health care system. Consequently, it is important to develop
innovative and cost-effective technologies to manage water pollution.
Gold nanoparticles (AuNPs) with the fascinating prospective to deal
with aforesaid menace, have attracted enormous scientific interest in
different nanotechnology-based water treatment methods. In this
context, the aim of the present study was to prepare tyrosine mediated
AuNPs (tyrAuNPs) with the objective to fabricate these biosynthesized
AuNPs on the filter paper and formulate a cost-effective water
purification system for treatment and reuse of wastewater leading to
sustainable water harnessing. Additionally, we also attempted to test the
antimicrobial effectiveness of tyrAuNPs against various bacterial strains.

Ø UV Vis spectrophotometry : Synthesis of L-tyrosine mediated
AuNPs was confirmed by recording of absorption spectra within the
range of 400 - 800 nm. Continuous UV Vis spectrophotometer
analysis for up to 100 hours, showed a stable shoulder peak at 526 nm
with only slight increase in absorbance.

Ø Transmission electron microscopy : Study showed that the produced
AuNPs were monodispersed, spherical with sizes of around 3 - 15 nm.

Figure 1: (a) UV visible spectra of tyr AuNPs (stable peak having maximum absorbance intensity at
wavelength of 528 nm at pH 12; Continuous analysis up to 102 h) ; (b) TEMmicrographs illustrating the size,
morphology and distribution of AuNPs obtained from L – Tyrosine ; (c) Whatman filter paper before (i) and
after (ii) dip coating in AuNP solution; (d) UV-Vis spectra shows decrease in SPR maxima of leftover solution.

Ø Fabrication of AuNP coated filter paper : Retention of colour post
dip coating of the filter paper in AuNP solution indicated adsorption of
AuNPs on the filter paper, which was further confirmed by the
observed decrease in the UV - Vis absorption maxima of the left-over
solution, possibly due to lesser number of AuNPs present in it.

Ø Removal of heavy metal contamination : The filtrate from coated
filter paper produced least change in the absorbance upon addition to
tyr-AuNP solutions, indicating that much less of an amount of the metal
ions passed into the filtrate, as most of them might have formed metal-
nanoparticle conjugates that remained bound to the coated filter paper.

Figure 2: Change in absorbance intensities upon addition of unfiltered metal solution and filtrate from
uncoated and coated filter paper with AuNP solution – (a) Lead, (b) Iron, (c) Manganese & (d) Mercury.

Figure 3 : Culture plates of filtrate of solution
inoculated with (i) B. subtilis, (ii) P.
aeruginosa, (iii) E.coli, through AuNP coated
(A) and uncoated (B) filter paper.

Ø LB agar plates show comparatively
reduced microbial growth after
filtration through tyrAuNP coated
filter paper – more significant for
gram negative bacteria (Escherichia
coli, Pseudomonas aeruginosa)
than gram positive bacteria
(Bacillius subtilis). This indicates
that lesser number of
microorganisms could pass through
coated filter paper, into the filtrate.

(a) (b) (c) (d)

(A)

(B)
(i)

(i)

(ii) (iii)

(ii) (iii)

(a) (b)

(c) (d)

Ø Synthesis of AuNPs: AuNPs were synthesized as described by
Annadhasan et al. (2014). Briefly, stock solutions of HAuCl4 (1.0 ×
10−3 M), and L-tyrosine (1 × 10−2 M) were prepared and the
subsequent dilutions were made. Optimized concentration of 1.8 X
10 -3M L-tyrosine at pH 12 was reacted with 10 -3M Au 3+ solution
in 1:10 ratio, under ambient sunlight irradiation and change in the
colour of the solution, from colourless to pink indicated synthesis of
AuNPs.

Ø Characterization of AuNPs: Preliminary characterization of AuNPs
was carried out by UV–vis Spectroscopy. The AuNPs shape and size
distribution were examined by using TEM after preparation and
elemental analysis of the reaction mixture was done by Energy
Dispersive X-ray ( EDX).

Ø Fabrication of AuNP coated filter paper: The solution of AuNPs
was taken in Petri dish and Whatman® filter paper (Grade:3; 90 mm
diameter) was dipped to coat with AuNPs, which was subsequently
left to air dry for 24h

Ø Application of AuNP coated filter paper :
• Removal of heavy metal contaminants - 50nM solution of

lead, iron, manganese and mercury was filtered through tyr-
AuNP coated and uncoated filter papers. 30uL of the filtrates
and unfiltered metal solution was added to 250uL of
synthesised AuNP solution and spectral analysis of reaction
mixture was carried out after 30 mins.

• Removal of microbial contaminants - Similarly, 10mL of
distilled water samples having 100uL of microbial inoculation
were filtered through coated and uncoated filter paper and
filtrates were plated on LB agar plates and number of colonies
for each plate was compared.
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• DBT-Star College Scheme, Gargi College; Birla Institute of Technology & Science, Pilani
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Nanotechnology is an interdisciplinary as well as a
multidisciplinary field of science. The field is reinforcing its
applications in almost all the domains of science and
technology including medicine, cosmetic products,
pharmaceuticals, agriculture, construction, petroleum
industry, environmental sciences, electronics, precision
farming, biotechnology, chemistry, physics, textile industry etc
. Nanotechnology is believed to be revolutionising technology
which could change and ease many strategies in numerous
branches of science due to its unique properties. This field is
of great interest and use since it also aids in studying the
correlation between macroscopic properties and molecular
structure of various biological molecules.

Nanotechnology: There is plenty of                      
room at the bottom

Nanotechnology is a branch of science dealing with
manipulations and applications of atoms and molecules
which are of nanometre size. This field is at hand in terms of
research having its reach to almost all the fields of science
including chemical industries, treatment plants, genome
sequencing etc. It is a rapidly emerging discipline, providing
great avenues in numerous fields of research and
development. Nano basically refers to particles of about 10-9
metres.

INTRODUCTION
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UNIQUE PROPERTIES

These nanoparticles are used for various
applications like drug delivery, pathogen detection,
nanoparticle mediated gene transfer, nano –
sensors, insect pest resistant plant varieties, water
treatment, nano based food safety. The integration
of nanoparticles with biological molecules has lead
to development of numerous diagnostic devices
and essential tools with wide applications .

APPLICATIONS

Nanotechnology as a scientific field is strengthening
Its roots in almost all the domains and hence it
seems that the use of this technology would
revolutionise numerous process and techniques in
the future. Exploring further uses of
nanotechnology aided by its unique properties for
human use,

FUTURE PROSPECTS

1. Nanotechnology – A Review Article by Hadel A. Abo Enin ;  Int J. Pharm.Sci.Rev. Res., 29(1), November – December 
2014

2. Nanotechnology in the developing world by Joydeep Dutta ; Tech Monitor., November – December 2005 
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Biotechcellence: Insights and Innovations (2017-2022)
Coordinators: Dr. Poonam Sharma & Dr. Jasvinder Kaur

Add-on Course

Cheek cell DNA isolation

Bioinformatics during COVID period

153 students trained between 2017-22

PCR



50 Students benefitted
Vir tual mode: Lecture and practical sessions
Method of  evaluation: assignments and test
94% students scored >65% in test
Feedback was collected on knowledge sharing, learning 
process, presentation, speaker and way of  conductance 
after every session.

“Bioinformatics – Tools and applications” (2021-2022)
Coordinators: Dr. Chaitali Ghosh And Dr. M. Divya Gnaneswari

Add-on Course



Two days hands-on Intercollege workshop on Biotechnology and
Bioinformatics “Biotechnique” was organized on December
23 -24th, 2019 under Star College Scheme in association
with IQAC.
38 students from 10 colleges participated.

HANDS-ON INTERCOLLEGE WORKSHOP – BIOTECHNIQUE
BEYOND THE CURRICULUM



HANDS-ON INTRODUCTION TO PYTHON FOR GENOMICS
BEYOND THE CURRICULUM

40 students trained

28 & 30 June 2022



WORKSHOPS/LABORATORY MANUALS



CURRICULUM-BASED TRIPS/VISITS

National Science Museum (Delhi)
LS Core – Genetics & Evol Biology
April 2017

National Zoological Park (Delhi)
AECC – Environmental Studies
11th September 2017

Aravalli Biodiversity Park (Delhi)
Core Paper -Ecology
13th September 2019

Sulabh International Museum of Toilets (Delhi) 
SEC paper – Public Health and Hygiene 
6th April 2018



LABORATORY VISITS
BEYOND CURRICULUM

CSIR-IGIB, Delhi
October 14, 2016

Abha Biotechnology Pvt Ltd. 
October 10, 2019

National Brain Research Centre
February 28, 2018

Morgan Lab, Daulat Ram College 
February 23, 2019



CAMPUS BIRD COUNT
Nesting Grounds for 22 Bird Species

February 18, 2019
February 17, 2020

Indian Peafowl

Sunbird (Female) Sunbird (Male)

Yellow Footed Green Pigeon Shikra Oriental Magpie Robin 

Rose Ringed Parakeet
Pied Bushchat

Black Kite



Department's motto is to expand their knowledge beyond curriculum, 
the zoological society 'albatross' lead the college in providing a 
podium to show the flare and to a part of high spirit, energy and 
creativity.

Albatross organizes various curricular and extra curricular activities to 
enhance the holistic development of students.

Various celebrations such as Darwin's day, and teacher’s day are 
celebrated by enthusiastic students

MEDIA PRESENCE
Email-albatrosszoology@gmail.com
https://Instagram.com/albatross.gargi_official
https://www.facebook.com/albatrossgargi/

mailto:Email-albatrossgargi@gmail.com
mailto:Insta-@albatross.gargi_official
https://www.facebook.com/albatrossgargi/


STUDENTS’ COUNCIL

Ms. Madhurya Ray
(President)

Ms. Chestha Mutreja
(Vice-president)

Ms. Suvechha Panja
(Cultural Secretary)

Ms. Archi Gupta
(General Secretary)

Ms. Divyanshi Chauhan
(Treasurer)

Ms. Tanya Jain
(Proctor 2)

Ms. Sweata Biswas
(Proctor 3)

Ms. Arti Venkatesan
(President)

Ms. Suvechha Panja
(Vice-president)

Ms. Divyanshi Chauhan
(General Secretary)

Ms. Bhoomi Singh
(Proctor 3)

2021-22

2022-23



CO-CURRICULAR ACTIVITIES (2016-2017)  
Darwin's day
12th Feb 2017

Aravali Biodiversity Park Visit
2017

Visit to IGIB
14th October 2016

Trip to Jim Corbett and Nainital
October 2016

Workshop: It’s in My genes: A 
Molecular Biology Approach 

March 14-15 2017
Inaugural Lecture by 

Prof. Raman Rajagopal

March Past, Sports Day 2016Quiz Competition
March 7-8, 2017



CO-CURRICULAR ACTIVITIES (2017-2018)  

Photography 
Competition 

March 18, 2018

Inaugural Lecture by 
Prof. Shibnath Majumdar

September 22, 2017

Recreational Trip to Solange Valley, 
Hidimba Devi temple & Manikaran

December 2017

Science Fiction Plot Writing 
Competition 

March 20 – 21, 2018

Trip to Biodiversity Park on 
March 08, 2018

Lecture workshop ‘Ingenuity in 
Biological Sciences’ 

January 11-12,, 2018

Darwin’s Day
Lecture by Prof. M. Shakarad

February 12, 2018

Symposium ‘Wanderers of 
Nature’ March 12, 2018 

March Past, Spin- 2017 Educational Trip to Zoo, Delhi
September 11, 2017

Collage Making 
Competition 

March 20 – 21, 2018



CO-CURRICULAR ACTIVITIES (2018-2019)  

Visit to NBRC
February 28, 2018

Campus Bird Count
February 18, 2019

Recreational Trip to 
Mahendrapur, Dehradun

March 03, 2019

Summer Immersion 
Program 

July 11-18, 2018

Darwin’s Day
Face Painting Competition

February 12, 2019

National Seminar
March 14-16, 2019 

March Past, Spin 2019 
February 28, 2018 Lecture - “Application of 

GIS technology to wildlife 
conservation” February 22, 

2019

Lecture on Wildlife 
Research by Ms
Vaishali Rawat

September 07, 2018

Inaugural lecture by Dr. 
Kanchan Kaur on ‘Breast 

Cancer Awareness. 
August 31, 2018

Teacher’s Day
September 05, 2018 

Turncoat 
Competition

March 06, 2019

Sculpture 
Making 

Competition
March 07, 2019

Visit to Morgan Lab, 
Daulat Ram College 
February 23, 2019

Hands-on Workshop
On Cell Biology

February 26, 2019



CO-CURRICULAR ACTIVITIES (2019-2020)  

Photography 
Competition 

March 18, 2018

Suicide Prevention 
Awareness Month 2019 

March Past, Spin - Sports Day 
2019

Poster Making Competition
On WORLD HEART DAY 

September 27, 2019

Inaugural lecture by Dr Sushil K Jha 
August 23, 2019

Poetry Competition 
September 11, 2019

Teacher’s Day
September 05, 2019 

Hands-On Workshop in Biological Techniques
December 13-14, 2019

Campus Bird Count
February 17, 2020

Doodle Competition
October 23, 2019



CO-CURRICULAR ACTIVITIES (2020-2021)  

Darwin’s day 
Doodling Competition 

February 12, 2021

Inaugural lecture by Dr M Rizvi on 
Cancer: Disease and Drug Development 

January 29, 2021

Interaction with Alumni
February 26, 2021

Debate Competition 
March 05, 2021

Fresher’s Welcome
February 13, 2021

Webinar on Immunology of Covid-19 
Lecture by Dr Satyajit Rath

August 05, 2020

Teacher’s Day
September 05, 2021

Webinar on International Women’s Day
La Femme ‘Her Story

March  08, 2021

International Symposium “WISE” Women 
in Science Event 

February 11, 2021

International Conference 
“NeuroEunoia”

October 16-17, 2020

Webinar
Entomology in Criminal 

Investigation
August 22, 2020



CO-CURRICULAR ACTIVITIES (2021-2022)  
Documentary Screening on 

World Cancer Day
February 04, 2022

Teacher's Day
September 05, 2021

National Science Day celebration week ‘Vigyan Sarvatra Pujyate’
February 24, 2022

Journey to Destination
January 15, 2022

Postermania
March 07, 2022 

Virtual Jungle Safari of Dudhwa
Tiger Reserve

January 13, 2022

Inaugural lecture by 
Prof. A.K. Pati  

October 06, 2021

AlumConnect
October 31, 2021 

Article Writing 
Competition 

March 25, 2022
Illustration Competition on 

Darwin’s Day
February 12, 2022



ANNUAL MAGAZINE- FLIGHT

Theme: Dive to Discover

2016-2017

Theme: XXcellence in Science 
– Mapping the Maze

2017-2018

Theme: In times of Covid 19
2020-2021

Theme: Diversitas: Viewing 
Biodiversity through different Lenses 

2021-2022
Theme: Treatise: Story of 
Human Evolution

2018-2019

Theme: Fostering the Science
2019-2020



STUDENTS’ ACHIEVEMENT (2016-2021)
SAGARIKA SHARMA

Meritorious Award (DU) 
2018-2019

PRABHLEEN KAUR
Meritorious Award (DU) 

2018-2019

ANWESHA DE and MADHURYA RAY 
National Merit Award-3rd Position All India 

for 'National Essay Championship
Science Diplomacy of India International 

Science Festival (IISF-2020)  
Ministry of Science and Technology, GoI.

ANWESHA DE 
Uttam Sewak Award (2020) -
Best Student NSS, Gargi College

ANWESHA DE 
Sarah Thomas Memorial Award 
(2020 -All Rounder Best Student 

Zoology, Gargi College

https://drive.google.com/drive/folders/12W7TZJv2HZIQdKbGNf_Vfi5U_NgTXP7m

DEBALINA CHATTERJEE
Meritorious Award (DU) 

2018-2019
SHRUTI KHANNA
V. Jamuna Memorial All 

Rounder Award, Gargi College
2016-2017

KHUSHBOO 
CHOUDHARY

7TH RANK in UNIVERSITY
Meritorious Award (DU) 

2017-2018

SIMRAN J SHARMA
1st RANK in UNIVERSITY
Meritorious Award (DU) 

2016-2017

GARIMA JAIN
2nd RANK in UNIVERSITY
Meritorious Award (DU) 

2020-2021

AYUSHI GAHLOT
Meritorious Award (DU) 

2021-2022

SEETA PRAJAPATI
DBT INSPIRE FELLOW

MADHURYA RAY
Meritorious Award (DU) 2021-22

https://drive.google.com/drive/folders/12W7TZJv2HZIQdKbGNf_Vfi5U_NgTXP7m


STUDENT AWARDS/MEDALS FOR OUTSTANDING PERFORMANCE IN SPORTS/CULTURAL 
ACTIVITIES AT UNIVERSITY/STATE/NATIONAL/INTERNATIONAL LEVEL

1st Prize - QUIZONE, Bhaskaracharya College of Applied Sciences, University of Delhi, Delhi, 2022.
3rd Prize - Video Making Competition, Microblaze'22, SRCASW, University of Delhi, Delhi, 2022.
3rd Prize - Anime quiz contest, Otaku Konekuto, PGDAV College, University of Delhi, Delhi, 2022

1st Prize - Parliamentary Debate Competition, Women Development Cell, AND (University of Delhi), 2022.

3rd Prize - Shaheed Bhagat Singh Evening Political Science Department, TURNCOAT debate, 2022.
1st Prize - Zenith, Gargi College and Evam Monologuing marauders, Punjab University (JAM-2021).

3rd Prize - Extempore Competition in IIT BHU International Competition fest, 2021.

3rd Prize - National Speech Competition Ramanujan College, 2021.
2nd Prize - Open Mic Poetry Competition, Zenith, Gargi College and Punjab University, 2021.

SEETA PRAJAPATI

SUVECCHA  PANJA

2nd Prize - Anusandhan, Gargi College, University of Delhi, 2021.
1st Prize - Scavenger Hunt Competition, Matharena '22 Pre-Event, Jesus & Mary College, University of Delhi, 2022.
3rd Prize - REVEL, Paper Presentation Event, Gargi College, University of Delhi, 2022.

3rd Prize - Chamber of Secrets (The Treasure Hunt), VEERANGANA 2022, Sri Aurobindo College, University of Delhi, 2022.
1st Prize - Article Writing Competition, DIVERSITAS, Gargi College, University of Delhi, 2022.
3rd Prize - CHEMAROMA, Paper Presentation Event, Gargi College, University of Delhi, 2022.

3rd Prize - Hunt in the House (The Treasure Hunt), Exponent'22, Sri Venkateswara College, University of Delhi, 2022
1st Prize - Hog D'Hogwarts, Mulya'22, Kirori Mal College, University of Delhi, Delhi, 2022.

SMRITI  VERMA 



1st Prize - Shri Ram College of Commerce (SRCC) Debating Festival, University of Delhi, 2022.

3rd Prize in QUIZONE, Bhaskaracharya College of Applied Sciences, University of Delhi, 2022.
3rd Prize in THINK and LINK, Ramjas College, University of Delhi, 2022
1st Prize in Food Quiz, Gargi College, University of Delhi, 2022

1st Prize - Scavenger Hunt Competition, Matharena '22 Pre Event, Jesus & Mary College, University of Delhi, 2022

3rd Prize - REVEL, Paper Presentation Event, Gargi College, University of Delhi, 2022
3rd Prize - Chamber of Secrets (The Treasure Hunt), VEERANGANA 2022 Sri Aurobindo College, University of Delhi

1st Prize - Article Writing Competition, DIVERSITAS, Gargi College, University of Delhi, 2022

3rd Prize - Hunt in the House (The Treasure Hunt), Exponent'22, Sri Venkateswara College, University of Delhi, 2022.
1st Prize - Hog D'Hogwarts, Mulya'22, Kirori Mal College, University of Delhi, 2022.

BISMA  KHAN

3rd Prize - Article Writing Competition, DIVERSITAS, Gargi College, University of Delhi, 2022.
3rd Prize - CHEMAROMA, Paper Presentation Event, Gargi College, University of Delhi, 2022.

DIVYANSHI CHAUHAN

JANVI AGGARWAL

AARTI VENKATESAN 

STUDENT AWARDS/MEDALS FOR OUTSTANDING PERFORMANCE IN SPORTS/CULTURAL 
ACTIVITIES AT UNIVERSITY/STATE/NATIONAL/INTERNATIONAL LEVEL



STUDENT PLACEMENT/INTERNSHIPS/SCHOLARSHIPS
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2016-2017 2017-2018 2018-2019 2019-2020 2020-2021

GoI Fellowships DST INSPIRE Student Welfare Fellowship Sports Scholarships

4 students 
Becton Dickinson, LeaniQo, College 

Dunia & Skuad as Graduate trainees, 
Content Writers, Business 
Development Associates

15 students 
Kanan Animal Welfare (Research & 
Outreach), Content Writing, Graphic 
Designing, Marketing & Finance, HR

27 students received fellowships from 
INSPIRE Scheme, PMSSS, SHE-Inspire, 

Sports Scholarship etc.

29 students received scholarships 
from Student Welfare Fund, Gargi 

College

INTERNSHIPS

PLACEMENTS

WELFARE FUND

SCHOLARSHIPS



FEEDBACK 
(FROM STUDENTS)



FEEDBACK 
(FROM STUDENTS)

The discipline-specific electives offered are relevant to 
academic career advancements.
30 responses.

The syllabus is interesting and conveys to students a clear idea of 
the course content and the knowledge they will gain throughout 
the course
30 responses.

The allocation of the credits to the course is appropriate 
in relation to the level of course work.
30 responses.

The laboratory staff are having a clear understanding 
of their roles and responsibilities
30 responses.

Tests should not be taken only during the internal 
assessment but from the starting of the semester 
itself so that they don't feel suddenly burdened 
and become familiarised with the curriculum.

Your opinion in terms of CLASS INTERACTION: Publishing of at least one research paper during 
graduation should be made compulsory for students 
under mentors provided by the faculties only with 
proper guidance.

SUGGESTIONS…..



FEEDBACK 
(FROM TEACHERS)

The teacher has the freedom to adopt new 
techniques/strategies of teaching (such as 
seminar presentations, group discussions and 
learners’ participation).

The support/resource provided by the department 
for teacher's development [like FDP, Workshop, 
Books, Conferences etc.] is

Interdisciplinary training programmes may be 
organised frequently for students because such 
collaborations help the evolution of ideas, 
develop critical thinking skills, heightens 
communication skills and provide more in-
depth perspectives. Additionally, Alumni meet 
may be organised so that current students can 
expand their horizons by interacting with the 
department's alumni.

The content of the course is in terms of recent 
advancements.

The course/syllabus has a good balance 
between theory and application.

SUGGESTIONS…..

More industrial visits, lab visits and hand-on 
workshops to enhance students’ skills and 
exposure

More student-centric lecture series and workshop 
should be conducted

Can have more hands-on sessions for practical 
experience/applications of different papers



FEEDBACK 
(FROM ALUMNI)

Department provides an effective platform to 
inculcate team spirit and a sense of belonging.

Do you think that department explored your 
talent & potential by providing an integrated 
learning environment

Has the college administration been helpful in case 
of educational dealings post your graduation? (Eg.
in matters of issuance of documents etc.)

Have you obtained sufficient knowledge 
relevant to the course both in theory and in 
practicals at the Department?

Department provides ample co-curricular 
opportunities for the holistic development of 
students.

Do you feel that adequate knowledge/skill 
was gained during your course of study?



FEEDBACK 
(FROM PARENTS)

Do you think that the department's 
environment is conducive to the 
overall development of your ward?

Is your ward given enough exposure as 
far as career orientation is concerned?

Are the faculty easily approachable 
regarding any queries?

Are you satisfied with the communication 
(if any) at the department end regarding 
the regular performance of your ward?

How would you rate the overall quality 
of academics in the department?

Is the environment of the department 
congenial for the students to discuss their 
problems?



MENTORING MOCK INTERVIEWS ONLINE WEBINARS VIRTUAL FIELD VISITS

Reached students to  
support them 
during the pandemic to 
help manage this crisis

Helped students toward 
career advancements

MS PRIYANKA  

Got Selected For Assistant 
Professor (Currently Posted 
at Raghunath Girls College 
Meerut)

hosted several 
virtual seminars to 
help students stay 
informed

Technology  helped us to 
explore Virtual Field 
Trips from the comfort of 
home

DURING COVID19 PANDEMIC
WE ADAPTED WELL TO THE LOCKDOWN!!!

DEPARTMENTAL 
ACTIVITIES

Teacher’s Day, Freshers 
Welcome, Farewell, 
Student Union Election, 
Competitions and other 
events



DURING COVID19 PANDEMIC
TRANSITION FROM OFFLINE TO ONLINE MODE!



DURING COVID19 PANDEMIC
TRANSITION FROM OFFLINE TO ONLINE MODE OF TEACHING!



Padma Bhushan Dr G P Talwar

Funded by:
Indian Academy of Neuroscience 
(Delhi Chapter)
Advertised by:
International Brain Research Organization
Registrations: 733
Attended by 250 Participants

Posters Presented: 63

International Conference: NEUROEUNOIA 2020: A Neuroscience Affair
(16-17 October 2020)

https://neuroeunoia.wordpress.com/
https://www.youtube.com/channel/UCZDgKWO2UopkQRS-NFDGQ6g



Padma Bhushan Dr G P Talwar

Registrations: 300
Attended by 150 Participants

‘WISE’ Women in Science Event (February 11, 2021)



Padma Bhushan Dr G P Talwar

Registrations: 300
Attended by 150 Participants

LA FEMME ‘Her Story’ Breaking Stereotypes (March 08, 2021)



DURING COVID19 PANDEMIC
FEEDBACK FROM STUDENTS

Department of Zoology, for me, was a way of
broadening my horizons in college,
academically as well as socially. Even though
the world did stop for a while in the wake of
the pandemic, our department's constant efforts
kept us motivated. ~Mugdha Sharma (Batch
2023)

Teachers provide ample guidance and moral
support in terms of sharing different resources,
both academic and co-curricular. Teachers were
very understanding and acknowledged the
mental health issues that we were facing during
covid. ~Aarti Venkatesan (Batch 2023)

Being in a circle where your peers also possess great
skills and abilities definitely helps you to find your
best skill among all. I am really thankful to our
respected teachers who managed to always help us
during the pandemic and are now being even more
supportive of a better future for us. ~Akriti Sharma
(Batch 2023)

Teachers were a great support in Covid-19, and
they were the ones who left no stone unturned to
give their 100% in terms of teaching and constant
guidance. Our teachers did each and every effort to
make a conducive atmosphere of studying for the
students in the online mode, be it by showing
presentations and videos. ~Janvi (Batch 2023)

The teachers were extremely helpful and
flexible during the covid times and
understood that everyone needs time to
cope with the matter and they tried their
best to transfer their knowledge to us
virtually. I am just perfectly happy with
my department. ~Tanisha (Batch 2021)

During covid, we could not go to
physical classes and online class helped
a lot in studies. Teachers are very nice
and it's never exhausting. They illustrate
the examples through videos, pictures,
etc. even though in online class it's hard
to sit for straight 6 hours in front of a
screen. Teachers provide us with a
window of 10 minutes to relax. ~Nikki
Yadav (Batch 2024)

Covid took a toll on all of us, but our
wonderful teachers made the transition
much easier. We were allowed to view
specimens through pictures as they are in
the actual lab, and we were taught very
well through a variety of various sources.
~Anika (Batch 2024)

The use of various technology such as digital white boards,
animations, videos, presentations, sharing PDFs, etc. by the
teachers made online classes not only resemble in-person
teachings but also aided in our understanding and grasping the
complex concepts involved in the study of biology at the
graduate level. ~ Sakshi Jha (Batch 2024)



NEP COMPLIANCE/PREPAREDNESS

LEARNING 
MANAGEMENT 

SYSTEM
Promote online 
collaborative 

groupings/discussions & 
provide different courses

INTERDISCIPLINARY 
TEACHING-LEARNING 

WeGyanam

Student research-
centric platform

SKILL-BASED 
CURRICULUM

Promote skill-based 
education & minimize 

rote-based learning e.g., 
Add-on Courses, 

Certificate Programs

RESEARCH

Promote Undergraduate 
Research

TECHNOLOGY USE & 
INTEGRATION

Enhance and Support 
Teaching-Learning (e.g. 
Blended Classrooms)



We!ानम:् The Research Wing of Scintillation

Bring students of science from 
all disciplines to work towards 
the development of scientific 
temperament.

Create a platform for 
encouraging scientific rigor 
and inculcating a sense of 
curiosity towards it.

Purpose Vision Approach

Inaugural 
The inaugural lecture by 
Prof. Parvesh Bubber on 

“Overview of the Biotech Industry’’

An interdisciplinary approach that 
brings together students and 
teachers from different scientific 
fields to work towards one common 
aim, the enrichment of science.

INTERDISCIPLINARY TEACHING-LEARNING

Founding Members: Ms Divyanshi Chauha, Ms
Smriti Verma, Ms Aarti Venkatesan, Ms Bisma Khan



INTERDISCIPLINARY TEACHING-LEARNING

Under Faculty Coordinator, Dr Poonam Sharma, more than 100
Science students from different disciplines (Botany,
Microbiology, Life Sciences, and Zoology) of Gargi College
participated in the "MANAV Scientific Reading and
Comprehension Self-Assessment Module”.

“Manav”
A Human Atlas Initiative Programme (DBT) 

Aim: To create a unified database of a molecular
network of all the tissues in the human body and to
derive a holistic picture of the working of the human
body.



BEST PRACTICES

Student Mentoring 
and Support 

(Additional to 
Mentorship 
Program at 

College level)

Suggestion Box for 
Students, Teachers 

and Laboratory 
Staff

Teacher’s Plant 
Exchange Club



• Dedicated & highly qualified faculty integrate experiential and innovative methodologies in the teaching-learning process.
• Museum – more than 411 specimens; 300 Slides
• Library – 50 Books
• Albatross – the Zoological Society provides a platform for the students to hone their creative talents. 
• Annual Magazine ‘Flight’ - a platform for students to showcase their talent as writers and express themselves in a conglomeration.
• Encourage undergraduate research by encouraging participation in Add-on Courses, lecture series and hands-on workshops.

S

• Restricted space for laboratory and research work.
• Inadequate research funding. Develop more grant proposals and increase/establish funds available

for research activities.
W

• Strengthening alumni interactions to provide mentorship and career guidance to our students.
• Introduce new skill-based and vocational certificate courses, along with the academic courses that would empower

students.
• Explore more opportunities to establish collaborations with other departments in college/Research

Institutes/Universities in keeping with the spirit of the NEP 2020.

O

• Undergraduate programmes generally involve intensive teaching. But, with the current stress on
research, teachers and students find it challenging to assert the right balance between the two.C



FUTURE PLANS
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Academic & Research 
Collaborations

Interdisciplinary 
Certificate Courses

Industrial & 
Institutional visits

e-Museum

Environmental 
Awareness Campaign

Departmental Website

Data Repository

Workshops & Training 
for Laboratory staff




