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Preface

It is my distinct pleasure and a sense of accomplishment that I present the annual report for ICAR-National
Meat Research Institute (NMRI), Hyderabad for the year 2023. As we reflect on the past twelve months,
it is evident that our collective efforts have not only sustained but also propelled the institute to new
heights. Upgradation of NRC on Meat to NMRI is an important milestone achieved during the year 2023.
This has further boosted our zeal to achieve many more laurels and take the Institute to greater heights.
Each member of NMRI heartily thanks ICAR for keeping faith in our efforts and instilling greater
responsibilities. In the pursuit of excellence, NMRI has continued to be at the forefront of advancing
knowledge, fostering collaborations, and addressing challenges within the meat industry. Our commitment
to the principles of innovation, sustainability, and the One Health approach has guided our initiatives
throughout the year.

This annual report is more than a compilation of numbers and statistics; it is a testament to the
dedication, innovation, and resilience that defines our institute. It highlights our achievements in research,
education, and outreach, all aimed at creating a positive impact on human, animal, and environmental
health.

Throughout the year, we have navigated challenges, celebrated successes, and embraced opportunities
for growth and development. In the following pages, you will find a comprehensive overview of our
achievements, initiatives, and the impact we have made in various domains. From academic milestones
to research breakthroughs, community engagement to infrastructural enhancements, each section of this
report encapsulates the dynamic and multifaceted nature of our institute. At the heart of our
accomplishments lies the unwavering commitment of our faculty, staff, students, and the support of our
valued stakeholders. Together, we have created an environment that fosters excellence, nurtures creativity,
and instills a passion for lifelong learning.

In the year 2023, NMRI has undertaken 15 extramural projects funded by various international and
national agencies worth Rs. 10.38 crores. Eleven technologies developed by the institute were certified
by ICAR. During the year 2023, five entrepreneurship training programmes sponsored by NABARD,
one ICAR-NAHEP-sponsored training programme, four FSSAI sponsored training programmes were
organised. Twenty-two training programmes, several awareness programmes and health camps were
conducted under DAPSC activities. Under NEH component, five trainings and events were organised.
Institute has undertaken four consultancy programmes, commercialised one technology and filed one
patent. Thirty four scholarly research papers, several books, training manuals, and policy documents were
published. During the last 12 months, Institute has signed MoUs with four Industries to undertake contract
research projects, and four more MoUs were also signed with different Universities, Institutes, Boards
and Banks to carry out collaborative research, extension, and start-up activities. We organized 02 webinars
for disseminating information to startups. Indo-US international workshop, NAAS-sponsored
brainstorming session, and Industry meet were organized to facilitate multi-stakeholder interactions.

As we navigate an ever-evolving landscape, this annual report serves not only as a record of our
achievements but also as a guidepost for the journey ahead. It highlights the areas where we excelled and
identifies opportunities for continuous improvement. I extend my gratitude to everyone who has played
a role in making this year a success - our dedicated faculty and staff, the enthusiastic students, and the
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various partners and collaborators who have contributed to our shared endeavours. It is through these
collaborative efforts that NMRI continues to be a driving force in shaping the future of the meat sector.

In addition to acknowledging our accomplishments, we recognize the challenges that persist in the
ever-evolving landscape of meat research. We remain steadfast in our commitment to addressing these
challenges through innovation, collaboration, and a dedication to the highest standards of scientific
inquiry. I invite you to delve into the pages of this report, celebrate our achievements, and join us in
envisioning a future where [CAR-NMRI continues to be a beacon of knowledge, innovation, and positive
change.

I am extremely thankful to ICAR and other funding agencies for their overwhelming support in terms
of resources, guidance, and constant hand-holding. I sincerely acknowledge the encouragement and
support of Hon’ble Secretary, DARE and DG, ICAR, DDG (Animal Sciences), ADGs, and Principal
Scientists at the Animal Science Division of ICAR, RAC, and IMC, members and all the staff of the
ICAR-NMRI. I congratulate all the staff and editorial team for their contributions and efforts in bringing
out this Annual Report timely.

(S. B. Barbuddhe)

Director
ICAR-NMR]
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Introduction

The livestock sector is crucial to society achieving its environmental, social, economic and health objectives.
Livestock and poultry sectors contributed 5.73% to total GVA and 30.87% to agriculture and allied sector
GVA in the year 2021-22. During this period, livestock sector has grown at 6.00% CAGR and is ahead of
agriculture and allied (3.51%), crop (1.65%) and forestry and logging (2.39%) sectors. During the year
2022-23, a total of 9.77 MT of meat and meat products were produced with a per capita availability of 7.10
kg/annum. More than 50% of meat production in India is coming from poultry. Meat production has grown
at 5.13% during 2022-23 relative to 5.62% in 2021-22. Uttar Pradesh, West Bengal, Maharashtra, Andhra
Pradesh and Telangana are the top 5 meat producing states accounting for 58% of total meat production of
the country. However, the per capita availability of meat is highest in Telangana, Haryana, Andhra Pradesh,
Arunachal Pradesh and Meghalaya with an average per capita consumption ranging from 15-28 kg per
annum.

In the year 2022-23, India has exported 1.175 MT of frozen buffalo meat worth 25,648 crores INR. During
the same year, India has also exported 9.5 T of sheep and goat meat worth 537 crores and 0.66 MT of poultry
meat worth 1,081 crores INR. Export of frozen water buffalo meat from unproductive, female, spent animals
is not only earning huge revenues to the country, but provides greater returns to millions of farmers at an
average price of Rs. 25,000 per non-productive buffalo. Effective culling of buffaloes is also helping to
reduce the competition for feed resources, space requirements and will minimise the GHG emissions. Small-
holder, mixed farming of water buffaloes, natural pastoral system of sheep and goat production and back
yard poultry in India are contributing for sustainable and circular production models. Their ecosystem
services and contribution towards carbon credit markets must be assessed and documented to facilitate low-
carbon meat labelling.

Meat sector activities helps millions of landless and marginal farmers rearing sheep and goat, poultry,
pigs and unproductive buffaloes that are meant for meat purpose. Besides providing almost 12% of
livelihood income to farmers, animal proteins with rich source of bioavailable nutrients will help to augment
nutritional status and improve the hunger index thereby meeting UN-SDG’s. Therefore, a positive ecosystem
and infrastructure to support humane transport of live animals, establishment of animal markets, clean and
hygienic meat and poultry processing plants and safe retail units must be supported. To realise these
objectives, ICAR-National Meat Research Institute, Hyderabad is collaborating and interacting with closely
with different Govt. agencies, policy makers, regulators and stakeholders to provide technological inputs,
policy support and trained manpower through human resource development for establishing “hygienic
slaughterhouses” as a priority to ensure clean and safe meat to public. Institute undertakes need based
research projects in different areas of meat quality, safety, authenticity and by-products utilization,

Good infrastructure and policy support and good production practices in livestock and poultry sector
will ensure sustainability while meeting UN-SDG’s and circular economy principles. Concerned
Government agencies and Departments viz, Ministry of Fisheries, Animal Husbandry and Dairying, Govt.
India, Ministry of Food Processing Industries, Govt. India, APEDA, DAHD, FSSAI and State Animal
Husbandry Departments must work together to organize the livestock value chain for ensuring doubling of
farmer’s income. ICAR-National Research Centre on Meat, Hyderabad, in its efforts to contribute towards
organised meat sector development in the country is continually undertaking the need-based R&D,
coordinating with multiple stakeholders including policy makers and regulators, training, extension and
working with wider approach addressing all the issues right from meat animal production, meat quality,
safety to consumption.

Considering the burgeoning demand from various meat sector stakeholders and vibrant contributions
from the Institute, Indian Council of Agricultural Research (ICAR) has upgraded NRC on Meat into National
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Meat Research Institute (NMRI) and henceforth, NMRI is determined to expand its activities and reach out
to wider group of researchers, faculty members, students, meat animal producers, processors, retailers,
consumers, policy makers, standard setting bodies, regulators, FPO’s, State and Federal Government
Departments, Line Departments including International organisations etc.

The Institute is conducting state-of-the art translational research mainly in the area of organic meat animal
production, clean and hygienic meat production, establishment of portable slaughterhouses, slaughter
byproducts utilization, value addition to meat and poultry, biobased packaging and shelf-life indicators,
quality assurance and safety of meat and meat products. The Institute has created the NABL ISO17025:2017
accredited meat species identification laboratory and developed rapid detection kits for meat species and
microbial pathogen detection, technologies for valorisation of slaughterhouse byproducts and development
of millet fortified meat products. The NMRI has Agri-Business (ABI) incubation facilities for start-up
entrepreneurs and provides need-based training for scientific, managerial and technical personnel in meat
and allied sectors; establishes liaison with industry, trade, regulatory and developmental organizations
operating in meat sector; provides consultancy services to entrepreneurs and serves as a national repository
of information in meat and allied sectors. The Institute is working towards achieving the Viksit Bharat goals
and other National development goals like Aatmanirbhar Bharat, Swachha Bharat, Swastha Bharat and Skill
India. The Institute also supports Rajbhasha implementation and carried out different events like vigilance
awareness creation, constitution day celebration etc. The Institute is taking up large number of activities
through MGMG, SCSP and NEH components and others like FSSAI, NABARD, DAHD-NLM, BIS
programs which include hands-on trainings, field-level demonstrations, awareness programs, interaction
meetings and technical consultancy etc. The NMRI is serving as a foresight institution to ensure organised
meat and poultry sector development of the country.
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Executive Summary

ICAR-National Meat Research Institute was sanctioned in 1999 and established with its own building at
Chengicherla, Hyderabad during the year 2007. The year 2023 witnessed the transformation of ICAR-
National Research Centre on Meat, into ICAR-National Meat Research Institute within 24 years. Since its
establishment, the Institute has been addressing the requirements of livestock and poultry farmers, meat
industry personnel, exporters, policy makers, regulatory bodies, University faculties, scientists and
industries. During the year 2023, an amount of Rs. 1542.00 lakh was allocated. The summary of the
Institute’s activities during the period from January 2023 to December 2023 are presented below:

Research achievements

International Collaboration

® Under USDA-SAS collaborative project with University of Connecticut and University of Minnesota,
USA, an interactive industry-academia workshop, several presentations, student interactions were
organized to ensure sustainable practices among poultry producers, processors, and consumers both in
India and the USA to meet UN-SDGs.

® In collaboration with ICAR-NAARM through German International Development Agency (GIZ)
sponsored project organized trainings for faculty and experts of the State Agricultural Universities and
KVKs, Forest officials and other stakeholders in the area of “Holistic Approach to Human-Wildlife
Conflict Mitigation: Taking a One Health Approach”.

Extramural projects

® The chitosan/alginate encapsulated nano silver entrapped with cinnamaldehyde and thymol were found
highly effective against multi-drug resistant Escherichia coli and Salmonella spp. in the in- vitro and
in-vivo assays and the study inferred that both the molecules were safe for oral therapeutic application
in poultry.

® To ensure traceable value chain for safe pork in the North Eastern Region of India, a decision support
system (DSS) model is being developed for facilitating antemortem (AM) and postmortem (PM)
examination of pigs.

® Developed IgY antibody based Latex agglutination test (LAT) which is specific for B. anthracis spores
and 1s able to detect up to 103 spores/ml. The spore recovery percentage was between 50-75% for both
the spiked soil and meat meal samples. The developed LAT was able to detect the spiked soil and meat
meal samples with up to 10° spores.

® Pan-India surveillance of foodborne pathogens namely Listeria monocytogenes and Salmonella in foods
of animal origin has been undertaken with a total of 2754 animal-origin food samples from 14 states
and found 41 and 21 samples positive for L. monocytogenes and Salmonella spp.

® Using 2-dimensional gel electrophoresis and mass spectrometry based proteomic approaches, it was
found that electrical stunning of broilers prior to slaughter or traditional halal slaughter without stunning
did not adversely affect the meat quality. The study has identified the overabundance of glyceraldehyde-
3-phosphate dehydrogenase and L-lactate dehydrogenase as biomarkers that are positively correlated
with stress in Jhatka slaughtered broilers.

® Swachh Meat Hub, a compact and cost-effective slaughter unit was developed on the principles of good
manufacturing and hygienic practices suitable for small-scale slaughtering of sheep/goats (50
animals/day)/pigs (20 animals/day). The unit may be integrated to newly designed low-cost and easy-
to-operate structures for composting solid and liquid waste from poultry and small ruminant
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slaughterhouses.

In-vitro evaluation of dry matter digestibility and in-vitro gas production with de-lignified rice straw
have been carried out and evaluated the growth cum digestibility in male buftalo calves.

Simultaneous determination of twelve regulated antimicrobial residues (chlortetracycline, tetracycline,
oxytetracycline, levofloxacin, enrofloxacin, pefloxacin, norfloxacin, sulfadiazine, sulfadoxine,
sulfamethoxazole, sulfamethazine and trimethoprim) were carried out from 100 chicken meat samples
collected in and around Hyderabad city.

Extraction and characterization of gelatin derived from water buffalo hide, pig, sheep, goat and chicken
skin were carried out. Sheep and goat skin gelatin with superior functional properties were proposed as
alternatives to bovine or pig derived gelatin.

NABL-accredited, unified “Livestock Products - Testing and Certification Laboratory (LP-TCL)” has
been established to ensure to comprehensive testing and certification services for a wider range of
livestock products. A total of 45 diverse animal derived forensic samples from various departments were
analyzed generating a revenue Rs. 8,02,400.

Institute projects

Microencapsulation method was developed employing various concentrations of food-grade additives
and an emulsion extrusion/dripping method for synthesizing highly stable microspheres for application
in the production of emulsion-based chicken nuggets with acceptable sensory attributes and an extended
refrigerated shelf-life of 12-13 days.

Organic solid and liquid manure was produced using slaughterhouse solid and liquid waste under aerobic
and anaerobic conditions. The finished products were analyzed and tested at different places.

The process for chicken idiyirachi — a traditional dried meat product of Kerala was standardized and
analyzed for composition and shelf-life assessment.

Blood samples were collected from 212 slaughterhouse workers representing different regions of
Hyderabad out of which 35 serum samples revealed seropositivity for Q fever (Coxiella burnetti) and
11 samples turned out to be positive for Hepatitis-E.

Institute has been maintaining organic certification for fodder and Deccani sheep as per NPOP
guidelines and currently initiated the certification process for Nellore brown sheep.

Differential expression of genes related to intramuscular fat and fatty acid metabolism were studied in
Deccani and Nellore sheep breeds.

Biodegradable, nanocomposite packaging material was developed and evaluated for its barrier properties
and quality parameters. The study of shelf-life attributes with chicken showed acceptability up to day 6
in both LDPE and nanocomposite films.

Colorimetric oxygen-indicating film was developed which can be successfully employed to monitor
oxygen ingress (0.1%) within 7 minutes and 9 seconds in the modified atmosphere packaged mutton.
Tandem mass spectrometric method is being established for determination of Chloramphenicol (CAP),
Thiamphenicol (TAP) and Florfenicol (FF) from 50 buffalo meat samples. The observed lower LOQ
than the RPA and MRL set by the EU for all the 3 amphenicol antimicrobial residues.

Developed the DNA Mini-barcodes and High-Resolution Melting (HRM) analysis assay that can detect
the presence of pork DNA even at 0.1% level in binary mixture containing pig, sheep, goat and chicken
meat.

Multi-drug resistance pattern was observed among the E. coli isolates recovered from different broiler
farms of Telangana.

Metabolites and pathway analysis in Pectoralis major muscle between commercial broiler (CB) and
Kadaknath (KM) using UHPLC-QTOF/MS revealed 146 metabolites in both groups, of which 58 and
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40 unique metabolites were found in commercial broilers and Kadaknath meat, respectively.
Ultrasound-assisted extraction of chicken skin collagen hydrolysates significantly enhanced the radical
scavenging, ferric-reducing (FRAP) and angiotensin converting enzyme activity compared to control
and enzymatic treated hydrolysates.

Poultry slaughter coproducts-based pet snack/food using rendered poultry meal was developed with
good acceptability among pet dogs.

The carcass traits of Malpura sheep with different body weight have been compiled and data was used
to develop a correlation equation. A decision support system for buffalo and small ruminant diseases
has been tabulated.

Duplex Real-Time PCR assay for simultaneous detection of Sal/monella and Listeria using High-
Resolution Melt analysis in food samples has been developed.

Measurement methods are validated in-house for Certified Reference material (CRM) for cattle, buffalo,
pork, and chicken as genetic material (DNA). A dedicated work area has been set up for the preparation
and storage of CRM.

Bacteriophage (vB SenS Ib psk2)-based sustainable green approach for shelf-life and safety
enhancement of poultry meat against Salmonella enterica serovar Kentucky was evaluated.

Training/workshop/awareness program

Eight entrepreneurship training programs were conducted to create awareness and enhance skill
development.

A one-week ICAR-NAHEP-sponsored training Programme was conducted for 15 postgraduate students
from MAFSU, Nagpur.

National Academy of Agricultural Sciences (NAAS) sponsored Brainstorming Session on “Greening
of Livestock and Poultry Sector: Policy Options for Developing Sustainable Approaches” was
conducted.

Four training Programmes were organized in collaboration with FSSAI New Delhi, on ‘Hands-On
Training on Determination of Safety Parameters in Meat and Meat Products as Per FSSR, 2011°

WEN Lift-off acceleration Program has been conducted in association with Wadhwani Foundation,
Bangalore.

DAPSC MGMG and NEH activities

Under DAPSC, during the year 2023 a total of twenty-two training programmes of one to three days
duration, three awareness Programmes, one animal health camp and two farmers melas were conducted
in Seven states of India.

ICAR-NMRI faculty conducted awareness Programme for hygienic meat production in the villages
adapted under MGMG programme.

Under NEH component, one interactive meeting, one workshop, two training Programmes, one
awareness Programme, one brainstorming session, one health and vaccination camp were organized and
Ist Mithun Day was celebrated in collaboration with ICAR-NRC on Mithun, Nagaland.

Technology commercialization/licensing, IPR and Publications

Eleven technologies developed by the institute were certified by ICAR.

The technology of frozen Haleem balls (mutton/chicken) has been successfully commercialized to Indbro
Breeding Farms Pvt. Ltd. Hyderabad.

One patent was filed on a process for authentication of meat from cold-slaughtered chicken vis-a-vis
meat from freshly slaughtered poultry.
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® Four consultancy projects were signed for establishment poultry processing plant, slaughterhouse and
meat products plant

® During the year 2023, the Institute has published 34 Research publications; 13 Review/technical articles;
03 Books; 04 Book chapters; 02 Brochures; one Policy document; 09 Training manuals.

Contract Research with Industries/MoUs

® Memoranda of Understanding were signed with 4 companies; M/s Neat Meat, New Delhi; LICIOUS,
Delightful Gourmet Pvt. Ltd., Bangalore; Sealed Air Packaging Materials (India) LLP, Mumbai; M/s.
Xact Diagnotek Pvt. Ltd., Chennai to undertake contract research projects.

® Organized webinars for disseminating information to startups.

Other Institutional activities

® RAC, IMC and IRC meetings were conducted to review the progress of different activities and
achievements of the Institute.

® 24M[nstitute foundation day, International Women’s day, World environment day, World Soil day, Birth
Anniversary of Mahatma Gandhi Ji, Vigilance awareness week, Constitution day and citizens’ duties
day, Swachhta pakhwada were celebrated.
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Vision, Mission and Mandate

MISSION

Development of modern organized
meat sector through meat
production, processing and
utilization technologies to serve the
cause of meat animal producers,
processors and consumers

MANDATE

® Basic and applied research in meat

science and technology for meat
production, processing, value
addition and utilization.

® Capacity development for different
levels of personnel in meat sector.

® National repository of information

in meat and allied sectors.

14

iffes gfqered 2023



Scientific

Technical

Administrative

Skilled supporting

Total
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quic
Wipd doie Ud 309 (U dral )

ferer=or

. 31.12.2023 I

1 IS HER—T da 870.00 684.28

2 U IR 3 Qag Ry ar 77.00 75.98

3  ERdl e goit 190.00 85.81

4 SIS AR T 300.00 175.86
IR 4 feoer (T, 3. )

5 ol 15.00 1.50

6 9H 40.00 18.14
NERTNCR)

7 o 5.00 3.50

8  9EH 45.00 27.05
e 1542.00  1072.12

iR 2023 TP TR JT
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Expenditure upto
31.12.2023

684.28
75.98

85.81
175.86

1.50
18.14

3.50
27.05
1072.12

Budget
Budget allocation and expenditure (Rs. in Lakhs)
Particulars Sanctioned
Head/scheme
1 Grant-in-aid salary* 870.00
2 Pension & Other retirement 77.00
benefits*
3 Grant-in-aid Capital 190.00
4  Grant-in-aid General 300.00
NEH
5 Capital 15.00
6 General 40.00
SCSP
/  Capital 5.00
8 Generadl 45.00
Total 1542.00
* Actual remittance up to December 2023
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TTe] AL gRATSTATSAN B 3Tt

List of on-going Research Projects

CIRE] qﬁ"ﬁm/ Extramural Projects

Project title

Funding agency

Principal

Assessment of animal welfare,
halal authentication and
detection of food fraud through
integrated omics approaches
Developing and Pilot Testing
Specialized Knowledge Products
on Human Wild Life Conflict
(HWC) Mitigation for Agriculture
and Veterinary Sector in India
Systems-based integrated
program for enhancing the
sustainability of antibiotic-
restricted poultry production

Traceability value chain for safe
pork in the North Eastern Region
of India (Multi-Institutional)
Exploiting encapsulated
nanoparticle conjugated
phytochemicals to combat
antimicrobial resistance in
poultry

Development of Latex
agglutination test for detection of
Bacillus anthracis spores in
animal feed supplements and
soil samples

Establishment of a consortium
for one health to address
zoonotic and transboundary
diseases in India, including the
northeast region (Multi-
Institutional)
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87.10

22.40

151.92

66.87

115.96
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Education Division,
ICAR, New Delhi

German
International
Development Agency

(GI2)

United States
Department of
Agriculture-
Sustainable
Agricultural Systems
(USDA-SAS) Grant
National Agricultural
Science Fund, ICAR,
New Delhi

National Agricultural
Science Fund, ICAR,
New Delhi

Department of
Biotechnology, Gol

Department of
Biotechnology, Gol

Investigator
Dr. B.M.

Naveena

Dr. B.M.
Naveena

Dr. B.M.
Naveena

Dr. C.
Ramakrishna

Dr. Deepak B.
Rawool

Dr. Deepak B.
Rawool

Dr. S. B.
Barbuddhe
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Wholesome meat production
and value addition for small
scale entrepreneurship
development

Agribusiness Incubation Centre
(ABI) & Institute Technology
Management Unit (ITMU)

Training and capacity building in

o

sheep and goat value chain

Nutritional evaluation of
delignified paddy straw in
ruminant animals

—_

Monitoring of drug residues and
environmental pollutants
Comprehensive proteomic
approaches and development of
point-of-need lateral-flow assay
for authentication of animal-
derived gelatin

N

Strengthening of Referral
Laboratory: Support for NABL
accreditation

()]

Strengthening of Food Testing
System in the country
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15.00

76.11

27.62

20.00

52.00

19

NABARD

National Agriculture
Innovation fund,
ICAR, New Delhi
Ministry of
Agriculture and
Farmers’ Welfare,
Gol

CSIR-Indian Institute
Of Chemical
Technology (CSIR-
[ICT)
ICAR-Outreach
program
Department of
Biotechnology, Gol

FSSAI

FSSAI

Dr. M.
Muthukumar

Dr. M.
Muthukumar
Dr P. Baswa

Reddy

Dr P. Baswa
Reddy
Dr. S. Kalpana

Dr. Rituparna
Banerjee

Dr. S. B.
Barbuddhe

Dr. S. B.
Barbuddhe
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AR qﬁ'{hﬁqﬁ{/ Institutional Projects

Slno  Project title Principal Investigator

1.

Effect of encapsulated essential oils for enhancing safety ~ Dr. Y. Babiji
and quality of emulsion-based chicken meat product.

N

Design and development of portable meat production and  Dr. C. Ramakrishna
retailing facility for sheep and goats, poultry and pigs

< | Technological and marketing interventions (online/ e- Dr.Suresh Devatkal
commerce) to augment processing and consumption of

traditional/ indigenous meat products

Emerging abattoir-associated occupational zoonoses: A Dr. Deepak B. Rawool
pilot survey and development of rapid screening assay(s)

O

Organic meat production system for sustainable sheep Dr. P. Baswa Reddy
husbandry and promotion of consumer Health

Influence of breed and feeding systems of sheep on Dr. P. Baswa Reddy
expression of genes regulating meat quality traits

/| Technological interventions for livelihood enhancement of ~ Dr. P. Baswa Reddy
socially backward people under SCSP

Development of nanocomposite biodegradable Dr. Kandeepan G.
packaging material for meat and meat products

Evaluation of modified atmosphere packaging and a Dr. Kandeepan G.
colorimetric indicator for improving the shelf-life of meat
and meat products

—_

Determination and confirmation of amphenicol Dr. S. Kalpana
antimicrobial residues in buffalo meat by tandem mass
spectrometry

—_

Development of DNA mini-barcodes and high resolution  Dr. Gireesh Babu P.
melting (HRM) analysis assay for processed/cooked meat
products authentication

N

Studies on Risk analysis of antimicrobial resistance among  Dr. L. R. Chatlod
bacterial food-borne pathogens from broiler chicken

farms of Telangana

|[<1 Integrated omics approaches for assessment of meat Dr. Rituparna Banerjee
quality and authenticity

—_ -h
; - © '
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|5" Valorization of collagen/gelatin from poultry processing Dr. Rituparna Banerjee
waste: Bioactive peptides with antioxidative and
antihypertensive activity
[ls7 Development and storage stability of poultry slaughter Dr. Yogesh P. Gadekar

coproducts based pet snack/food

Amalgamation of information technology with meat Dr. Yogesh P. Gadekar
technology for quality and safe meat production

Development of Novel Molecular Assays for Food Dr. Vishnuraj M. R
Authenticity

Development of certified reference material (CRM, as per  Dr. Vishnuraj M. R
ISO 17034: 2016) for qualitative determination of animal

species in regulatory food/forensic laboratories

|l”2" Bacteriophage-based sustainable green approach for Dr. Sophia Inbaraj
shelf-life and safety enhancement of poultry meat
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AU SUfeerl
Research Highlights
1T TR

URETSHT o ITiteh: Tehiahd STTHET SISEhIUT o WIS | U] ShedTuT Shi TTehat, EeITet YHTUTIERIUT
3R W GRSt T T =T

e areror Teem: forem guET, STEEULR, E foeed

eI 3FaSeh: f. T, o.um.

Teltepfel TEAT AR TR (B.): (Teh: TEUH.27/04/TAH-TATE (<fidt)/2019-THIREY,; 40.80 G
Irafer: 3TEeeR 2022 ¥ fder 2027 T

e ST |, UK goiel 7Y Sc1e ohT THIE ST & ol (TAUHET) 3 100 €l 7fd & sig el sitger foeh
F AT el LI (TEE) o T e o8 T AT IR fafi=T SioRrmieh, TsTgafes, BT, i i [orer
3R Mo aRadHt & e Godieh &R a7 o | IRl § TIugel 9qE & Hue THel A % fow #h (dk 0.05)
URenrey Hu" UM SR o el (T*) ThR 1 Ial =elT | TIuHe! F9H1 i goil § Tqel ¥ AreEEer faesT gasis
3R TRIBIE &I (% ) o (i 0.05 ) off | THel T ¥ TIuHe! e i g § 31k (Ui 0.05) fopufel, Tt urei,
TAT AR (TUeel) 3iR SIS (213) 9| eTeifsh, T Tefohisl, e e feerg st (Tersne), fpufed
feprst (T ), AR (14), HfET ol sree ufiFeiws (TEet) ¥ 1 ofa (F> 0.05) THuge! T &
a7 W1 TR T (ABT 1) | 2- ST STeT ST BRI (2-S18 ) o |II-| Wi & T bt HeTal-21ius THey 3
et (fod 1) % i 14 ST- TR TR W61 5 W i U89 & € | 7119 & 9o GhRIcHS Jedss gafeid s
AT WIEH, 17 TS FeTe HiEsT STEAISTRY- 1, STRT=sT 31 <fFeerse TR thaed (TTLge), iR STaferdme
T-% (TEET) ST TR AT H & (difererr1) | 39 1ee §, a8 fend et o € o fomm =i & e o oRufi
A T J TeeT STFer i fofd LI 919 i e R Fidashet Fd Tel Srerdm 2 |

TR AT H 7 (TATH) 3R FAeehT (STTW) S el 5T @i iR anforfsaes = 3 fagga @i (3uw)
T WY T % T GR TG ool STaeR e ¥ To ST, /i i [T 3R Ml aRkad-t 1 qedie
fopam T 2 | P 3R ZTRATSIATET S Aoy Ul qHd Tohdehl o1 oied  TE &9 ¥ S fomar T4 o, Safh Sey
3R Uy uferdt ¥ oaee fermgeHe iR e sl & TR ¥ gfg (i 0.05) T & ot Sug g1 ¥ ST
(i 0.05 ) ST &IROT §THAT 3R S STTEUUT ST hl DTS, T faferEl & s 7T 1 [oradn & g aeed Tal <@ 1@
o | 2- ST Sl TAFIBRINTE o HieTe)-e THTY & e fiete ieiafegge-3-Hhane fegresis 3it ta-dee
fegRgISTST i SEAMId I W a1 ST S0H siiaer ¥ e & e GhRIAS B9 ¥ Tedeg & | S o fageryor 3
IR Tt o og ST URET 1 WISt i | IdAM ST F Ial 9ell € o 3o a8 do-ish IR aiforsas 7
S genstt { WY ki YOrem R Hiagpel Te it forr gl & are & fafir= waif o1 qar Serar 2 |
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¥ wm ] 1w

- : ‘ NST e

.,';"__,-:". .-_ ¢ S =
ol cﬂ‘ : ; ..-ak -

e 1 wfafafer 2-St Srot et Wl WIdE % Teerfers we wreuteEt § et e e g ufkrEt s g st
Y forr T (TIuEd)) % IR faera @ (Tqel) % are g forar @) Sl 1 A et gidssiaar ¥ Saafed e
T o7 | HIeTEl-EISiUth/S1e T o A 9 Tea T 9o Tie W Yo Sl T ¢ |

TArfetenT- 1 AIeST- 213Ut THEY fae (TeReRferd #sR) | fermer T Wi &t ueam, fomm ©fm & fagm
T a1 goek a9 o ol 21

TT.7%7.21. SUERIRE 6 20 32.871 46 92— R.IQLVEEELDR.A (1243.61)
iforet oy SfieT 2get 101
(KAD1_CHICK) 168 — R.KLVVLEGELER.S (1284.71)
178
e e NEHIRET 6 33 21783 116 11— K.IIFVVGGPGSGK.G (1130.63)
(KAD1_CHICK) ~ PR=TS 22
NP_990440.1 ST 33—  K.YGYTHLSTGDLLR.A (1495.72)
1 45
90-  K.GFLIDGYPR.E (1037.51)
98
150 —  K.RLETYYK.A (972.5)
156
ereT o Fefera- 8 52 24378 62 B— M.VFYFTSNVISPPYTMYMGKDK.Y
(CCD25_XENTR) el SriH- 22 (2488.18)
NP_996856.1 I T 25 44-52  KLSSAHVYLRL (1045.58)

oy oreT Rho TomRM 11 26 866652 78  308-  R.VGGCFMNLMAQFR.S (1562.87)
(ARHG6_CHICK) —dferiierss 320
fafa s 399-  KAITSFK.S (666.39)
6 404
405-  K.SLVSQCQELRKR (1347.69)
415
711-  KDEVKELK.Q (860.47)
717
oy torer SIRCant 9 21 40138 85  1-14  MEEEEVLEVVEDEK.A (1706.74)
(RFC2_CHICK) ~ PR&@ &l 24-46 R.GPTDTLGSAPAASGHYELPWVEK.Y
Hagfic 2 (2383.16)
127-  KMFAQQK.V (768.56)
132
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WAL erey erer qifeameE 15 44 30661 199  120—  K.IRPFLDQFSAK.W (1321.76)
29 (APOA1_CHICK) U3¢ 130
164—  K.LTPVAEEAR.D (985.57)
172
185—  K.NLAPYSDELR.Q (1177.62)
194
230—  K.MTPLVQEFRE (1120.61)
238

TR 1 e ! wﬁmﬁ&ﬁt uy] Faferean & & fote are a= Site gead (HWC)
I T FS T Seal o fareRT o Wuﬁw (V@ hE: W37~ T HiT
L Yeie ehTaH, BaTee)

Tt iwor Heem: ST STl fasm uorE (HWC)
AT hg HE-3ueh (Hieg): <f. 74, s
srafer: fager 2021 9 2023

TR G 3R TR (F.): 87.10 ART

"R H HiT IR wy] Fafehen & o fo A artia e I W R 99 Sl & fae SR urhee iy
R UH Ig-HENd, Trafefafte i uREsmr" 24 SHad, 2022 ¥ SRS, SHA TSI & AT qeoh-ehl eanT ¥
AN feRaT T o7 | Uk SO o He W Uk HEel: ieh ol 3R Ush GeshRl gfEshior st Aler 21 270,
2023 T TS A ¥ RIS i T ot | T57 FHiT favaformerl $7R Fdih & G I fo@iv=t 1 gidemr
"G - ISt S ST o feTT T SR Uk Tare SiEehior o1 W S Hie ¥ 3-4 WE, 2023 ¥ TS
fera T | fafr= &t STy STAifeh AT, SR Tare 3R GRafl, Wrel GRall, SAstiaen!, Seag-we Hif gensi,
ST IR, T FARET IR FeRT =t e, emar fmior sl el i ool Uk e ST fohe R
<l Rl T | Tk TR T 3R IR Tl 1ot 3R ST 61 e o foTu Wit 61 foshfad o ¥ aw=sia ot
offHeRT TX <=l ¥d g HHIA RIS 16 S, 2023 I SRS &l T |

Indo-German Projacy mmmmm Conflict Mitigation in 1nu-m1?~:m}
~eflections and Looking Ahead

Holistic and Harmonious Coexistence Approach to

: Human-Wildlife Cuﬂﬂact Mitigation in India

N [/
7 fooell H SRS Uet == 31X GHIOT SHE el
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REATSTHT kT Yiitieh: UEIaTITeeh Uidaiierd Uicel SciTa ohi ReRdT shl SIgTH o 1T JUTTeti-
JMMENRA Tehiehd hIAhH

T urwoT Hwem: TgE TS Hi faamT-Temlt HY gonel (JuEdn-uheny) SHeH

T 3 (WA UgY): a1, oi1.TH.

TR ST 3R TR (F.): SR SFa & 2020-69012-31823 37X TTH/12/54/2023 /TTHAR-1T
i fafér oI o B it wenfera fafer: 2022 & 2025

USamITesh iaefad Tieg! Scie i ReRdl &l JgTH o ot fed- e Ushihd whH, hrfdehe, JUHT,
firrdier fervafemet, JuaT iR STEEUSR-IE 7 STTHEM S (TTUHSTRETE ), BeXeE Tga U5 SR
3R IR & o] &7 1 Rl b1 sTal < o foIu U Qe Wit gU1 <. FUR deheIREvH, Thfaue €9 i
R, ierst i WieheeR, B0 U Tg¥a RARS, Ifariel ok dfdehe, Hga Td SR & g | 3
IRt SR Teh TG DT hl Toh S A . T, S0, STEHUR-T9Me Tell, TIUHRETE, 3IR e, Jrde
TeY % T TEANT SR | 4-8 Fader, 2023 1 210 I 3 SRM, 75 ¥ 31k fedeaent st STiert & @rer 5 faden
2023 Tl EHUR-TAHARSTE H Teh Leifoed Sen-eTehefieh HEer S EsH fmar @ orl 3 39 3
fIsare % Fape o IR Gt 7fd F Tgd STer S & g Rt yeem gensit o1 gwer & o 6 fade,
2023 i Seail RE U siifer o, Betere i SR a1 15000 o & Href sehere SEUYH & 41w 9 Te
A GAved e o oI sehl-Raeen Yo, AR sl e s, 2etee (STERUsR-TIuHARETE &1 Th
ARSI ) | HEHATY, A, T ST T Gord-Xof ok i Mok W forsht off 3@t 7 off | 7 fader =1, <
I fRwh @R ARt & T faiy 0 § 3T Uleel I, Sehi, THIR IR Uk e gieshol & & ¥ 0%
Zeifaed Sok & folu STEHURIR-SIMieTR, S 1 NI fSha | o ¥, "Sger T STfRent ¥ i e gomet
3R IRA-HHifd Fere % T Gl Feam" W Uk gedfaed == e Y AEHuHR-TIUSEH, 2eer ¥
TIUULE eSS 3R STEEIUSR-UTUASRETE & Wedll § SRS & T 1100 ¥ 1w e 2R oo
T T Y 1R 119 31eis Gfaanit Sufkerd & | Fof ey, UREsHT 1 g T & THSST i I Hid
& foTT IR 3R WY T AR AT § Fohe STTGHT, TRIGRT 3R ST % e Tl wemedt =i fepre
A FAAC

— Ve
| S=%0" s g i -+ P P
T = oy S e
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e

SEGR-SII3R, FeXENE & ek IR IRl o W1l Tedfeed soeh SRS i T

RS o1 JTiSeh: WA oh STX Yt &1 H GUaTd Uieh oh ToTC Ual oI ahi §FaT Jed SiEa

feretr drwoT wHRem: W HY fame

WEA e, UE-3Faueh: Sf. T, THFT

HEANT h He- 3TaWeh: <f. Y Taehel S, AN MEH 3R . T AR, T (09-06-2022 )
Telfepfer ST 3R TRT (F.): FLH. TIUTHUH/MT-9025/2022-23 feiw 30-08-2022

3 fafer 3w B St Wenferer farfer: faawe 2022 ¥ @ 2026

RAféT srafer & SR SR 1 Teqd 3R UReAren e i giaer % fo fofa gwef gl (Suaeg) w1 fawfaa
T 1 RITITT 3T TS | YU ol e Jal TR (TUH) o T fafeme =mat et SRl &l et 105 SiEl sl IRufeg foha
TR | IR o i o] wgEl % fow Sefad I iR gegd (wuw) frofa (R / d@fee 7 sredimR) 1) gme
IR 2) &= UREd 3) YaE / TaE UREd 4) I IRad T 5) SFeeR uRked 6) TuT R At gRked 7)
T/ STETAT IREdA 3R 8) YRR % Iguted ¥ frded / worel o1 Unvieg forar ar ol v % grRenten e
(fuH) % feru fafere el o wrer for o el S et 83 SIHIRET <l GRulisg fomar e @ | Sefad A @R dreArdn
(rum) ot (1 fR 2) = 3) wIEURT 4) ok Ae" 5) WS 6) WIF/EE 7) Ue i e iR 8) R T A
HRUfelg foha =T o

fofer el yonelt (Suaew) & for fafu= I feafqt & for fafore =mar w6 feple #37 & fo 2oueng iR 39
ST T e Tl § o o3 T 45 Il okt 96qd 31X TReATE T Tiier i T8 | it 45 I & oY Fo 1w
SRR ENfer <X Hel ST & feau Teliehal foh T 1 | 9ot o A (FI919 &0 & Yo o AiG o1 37) % e Tamfen
Ul T foreryor fofar el yomelt (SEud) 1 GwefF FH & faqu w1 & auEeE R fafie SR safy 7 fear s
wWEl
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o= .2 IR & el St Urented S

TREISHI A1 Yittieh: Giee! # INMURIE UTeRIEr ST TehTelcetl o oh fTT Tehtgeids SATeehet
T WIgetehiiehed hT ST

foret droroT Heem: STEHTSR (A FY fom I - THLHTF )

eI 3TAueh: F. S ol T3l

HE-3rAu: =f. fIkie wifeet (01.11.2022 ), IR = off. TH. e
Telepfel ST AR TR (.): 171.0315 @

e fafér oI o B it wenfera fefer: 6w 2019 4 7 2023

s fereer TieRTe & 0 |, weened § difta temEiead % 9, adee ¥ iR-Aeifes iR Tefen sgdee
ST IR IR-IRRe T-Hohe Tesiieed a1 fares fferad i == W sifus %f5d 8 1 s @, adq
T B W T 7 R 2 e oIR 3 ot o (At Seien o, R sifesT A iR Sifver deel) ¥
fmfreere (ST 3iR o (Sustet) 3 e Hd faemm/ufestie ThrgeRe e IHfaear #1 THeiem <.
FIE R AT Tl o Raeh STcfess Tre I T o7 | 38 ST, Thies STIWAnt o ol SHeh! ST
T TIETOT A & A, ST ST0eT o QR TeoT Sier et § STEHIET 425 feenfadan (e o) Su-dier fammarar
ERIT) % SITER B Sfer ufem@ (N=1250) ¥ Wice Wiy fhg T & &7 sfFer diedt R oy T @ 21X 39-
g feraeraa wdierott ¥ wr el foh ST ARt (ZUSE @R dustiel) - Su=iid a7 1.40-1.60 % S 38
HIS-TUARUT STUTd (THUISIR) ST T 3) Aifieh-Suaiid Tgel ¥ +E Jof & W Tl off | 50 3Telm,
UG 3R 0T et ¥ ¥R areh el THiey (Fel WM, Yo IR, frufef, wued, wweet oIk wuerdt
7o) ¥ Hecaqul gRedy Tet @ M| feer=rer a1 e 2 foF oeil e, e | fory T adernt (e siR Su-did
fauTeRTan e1ee, iR Wiee Wl % =1g) el (I, < TR T HEut) % Skl § URE] STy
W R ERT 2 <1 o STARIST o Ul &1 <= T 21| SHeh STelTdl, HelsiHHeh STt o wreaw § s
3R TR uferl (FUSt 7R Susher) o uferi sl Ty 317q Ieafaal ¥ Heeyol i i 3@ T 9|
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Sub Acute Toxicity Agute Toxicity

20 B Control o W Conirol
- K= |
m .T1
mT
R

FCR
Z

L

o

st 3. TARTgRIC e AHIhS]ied & WY UG Uieg! Sl THHIIR (W) e fauerar steae (o) 3u-dig forerar e1ea |

U9 K, 39 1 % UROTE 7 STIHM oI foR SFT ST Uiedt B it fafRcdi A % forg gRfer o
AU F | Fope SEN o SUANT & foIg forehfia Scire & ATerAieRTor &1 @ISt i ST &1 2 |

UREISTT AT Siteh: UYY oI U¥eh 31X firedt o Al ® afferd goifig siTugelt st ua
T o for e wepfenem ew @ faea

Tt deoT SRR Sta grEifien! fosmr

eI 3FaNeh: 1. GUeh . TSl

He-3Faveh: Tf. TH.S. IR IR <. W s 3G

TR G 3R W (B.): 66.87 ART

e fafer 3t q 21 et Henfera fafer: faarer 2021 & faawR 2024

ST T % RO LI FT Uk Hqeh Splfesh S € 31k et 30 e & g seeygot sieme & &9
H A 2 | 3 T, TN 369 0N AR Wk 3R el F A ¥ Fforg OF R Syt 1 vt o
% I0 U ST Weffe oM 2% (Teuet) fashfad m 8 | aeg9R, 894 7 TerEed (T e @iel ¥ 3, 3R
fafersht faveraor & & 4) Ft 7o i 8 IR Tered % faars s Udsiel & e oie fawfad fFHar ¢ 1 30
AT SRR NI 1 dferq T, fiery TR AR d@fyery g fag-fafime Tergy (fu-1 2R $u-1)
F STeeEERIe -AR T4 SISl o (Gl ST T4 o | qe Sfferd L fed T (@200pg/faet) % faams s
T STESTST GETsT Sl Bl ST ek TIe oh ST fohall 1T o, Uelai Sl TNl i | ST ferd oie Jfigery TRy
SsTuyedt o for fafers wrer @ o IR 10° Siy/fictt T T AT e H Wer ol 39k e, fHedl iR Uy
IRT Y H oie i SUARTAT & St i & forg, et T (efemera- 121°C, 15 oty U Her) 31 &k
T (24 W F foU W T AT~ 200°C ) HT SN Fk A el 3R WG Ao F T TR foRT T |
ST Gk e F IS 7R faishaoT i1 i ot T | fSianyes fHedt 3R 9 9 % T 1 SUanT
e T fag SIS (107, 108, 109, 10¢, 3R 102) @R fafs= e/ (100:0, 75:25, 50:50, 25:75, 0:100)
% o= Tisar & Qe WEfh 21ere % o foman TR o | Ffyery T9R SieY] SIR Heifad Sfgerd geitd &
SIS | (FRIeTT AR, ST Talelord, Sfgerd feTalTwifa, staerd gRAFRIG, Sfaery FreediEewd) o
TEFE AT H Hagstierar iR faferear iR w1 % o | weae T  Sionyed # e #A & o awd
Hfear % €7 § Gehlsl-<di 20 o 1Y TeRKT qeheiich T SUANT fohaT T o | TR Rehadt wfdera wmeae fiedl iR
TG AT G A % A 50-75% % o o1l faesfaa oe 10° sempedt (diferen 2, fasr 4) & e waees et
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AR WG IS % T <l U1 A § T o7 | 39 A, foshfad oie o off fafene arer e wifE sen |
A (100:0, 75:25, 50:50, 25:75) o W1 TehRIcH TNOMH WA 3T, faH oo Tarfae siem fasgor

HT BT [STqH 71 ST T & Sieio] HisIe & (aifere 3, fa 5) |

TfeTeRT 2: TS fedl 3R UY] IR e § foehfiq e il Gaeeiiera|

1. TS et (U)

2.
3.
4.
5.
6.
7.
8.
9.

TUTZFS U SMER
ITIRD (M)

N
=

1x10"
1x10°
1x10°
1x10*
1x10?

1x 107 (1)
6 x 10°(T2)
3 x 10%(Y3)
11x 10%(T4)
- (35)

9 x 10° (1)
3 x 10°(d12)
9 x 10*(f13)
1x 10° (d14)
- (dt5)

A, Spiked Soil Samples

=70%
=75%
~66%
=50%
=~0%

~60%
=75%
~66%
=0%

=70%

(B4)

A, Spiked Mear meal Samples

forst.4. TR firedt (T) 3fR U SR S () ¥ foshfad weed st Gagefierdr

feTeRt 3: TEFe et IR Ty SMeR SIqIhi ¥ foshfad uener i fafersar

-

ToTgers e (T)

TUIRFS g MER
ITIRD (&)

Sl o el O el B EER N

N
=

Annual Report 2023

1x107 (Y1)
6 x 10°(T2)
3 x 10%(g3)
11x 102 (T4)
- (W5)

9 x 10° (1)
3 x 10°(d12)
9 x 10*&i3)
1x 10° (St4)
- (dft5)
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- B o " )\ " { i_.._. r___i
(AT) Tl == N N/ \_, b AN
(A3) TA%) (BI) {E2) (B3} (B4)
9 @ &'
(AS) {-Ve) | ‘
Spiked Soil Sample Spiked Meat meal Sample

ot 5. TR fHedl (W) IR U9 TR SR (o) ¥ faewfaq weredt +f fafemear

UREST A1 YiiteR: JaTat & Aigd TRa H 9= I 3T Hmr R I 9 fues & foe s
T H ht T

f&rar ureoT Heem: Ste JreifirenT fadm, TRa SRR

I 3FaN: Sf. THA. IRgS

He-3aueh: f. U o, TSd, <. TeH0T Fecile, . AT M, . fawRe . 1R,
TeieRfa ST 3R TR (%.): 115.96 G

e fafér ofR o €1 wht wenfera fefer: 6 e 2021 § 5 37Rd 2024

o URAHT &, 8 UY g % @ el ¥ e Rar FrEersi SR Weaer AHe R Sd IRl eiihe
TR FRRTHT 3 foT Ueh sl |ioT T/ @ | Safers, & 71 A1 I 6 S8R, TR <9 14 Tt (Ft 6) T et 2754
Y- e T TS R T & SR R RAT AIIEE ST o STerTe 3R e o for S for e &, fE 41
Tl fRERar ARSI i STeRT &Y fea o | 36 TE, & T A1 AT & STHR, TAR < & 14 T (7 7)
¥ el 1411 TY-oT WL T TH hT T AR Frer e TSTfd sl ST s IR Tee & o om o | 57 & 21
T WM & fog uifSfed o T S9 STea, et it (FEeEH & Al ) % A Spfes W W a
STRTEehdl ShTRish T ST fhT T o | AIFE AHell & foTeRer el & & STeie THSHISunsTE, aes, ¥ giE
% U T BT A, R fore R FHIarEesiT AIeTey 1/2+ % ¥ S i T ot | 3qF TATa, I FIIAI0T FEHH, Th
BT T U TR TE e GRaT ARt & o1 shaer: SHifess Jretent 3R Wi 3R Wi STl i HIgshiferet el
T AT T o Geiel | ST fohT T 9|

L. monocytogenes acd Salmonella spp.
O L o
Lt u
%‘*—CI:I E.'":-'_l
im e i 00
";“:' 244 Fa ] " gl.ﬂ 116 0 o L H1H]
$0 167 l‘l sis “ 2w u w 7 = - £
o o BE . L £} u “ u I:r u
A1r ::L!.Uuu i u FAIRNLF
S FLILFS CLE I EELS S
AL S SIS G L
fe1.6.TeT. A= 1 S % fau fert.7. SeHTeT i S o fer TR feg
T TR T T b feerRor T AT T fereron
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RS A Yiteieh: o1 T et faenme o for qut wie Searet oiR e ae

feret dIooT S T i SR AT faehr o, Bevere

T 3Faueh: Sf. TH. JYFUR

e T iR T (%.): =, e, FE, <. S o, e, =, A 6, M ok o, Rgw et
Tl ©. SR T (%. (i) NB.TSRO.HYD/1789/FSPF-DPR-3; 22.00 G

TR fafer 3Tt Q@ B et Henifer ariRg: SHad 2023 § JAE 2024

T H I W DI R Huid R, e Aty SR TREe 10T shifae 2R "yfg % fom wgpen W fafk ¥
TUTeT 3R YT W S 3R Jog-afdd 7y Sl W A9 & % fedurenl & - e SR e fior
ST YT TY] SYST 31 W ST & foTT STavash & 3% 30 e HiT & 1 {erar R arwedr § gor & 2 1 39
RS o qed W= Y 8, Uk shiayee 31X oNTd el STisell ol 3=l fafmior iR Tesar gensii & fagdl ™
o foma o o oIk Srg/aRil (50 STHarR/fRA/RIER) (20 STHaR/fe) & Bie AW W a4 % fag Suga ¢ | 38
T 10"(TA) 6' (T=g) 8' (V) T Seold & 3R STH HIF I helE IR Scae & fol, eTavesh qell ek &, o7,
Sfeee feedeel TaR w7 selifeT e, lRee Yo, 8o, =% LR, R dIfNT, HHRHT higehIM o,
3R W 3IR 3T Te-Scqiel shl Wa o oIt sheR | 39 Jiaen shi 31iafiss Srar = fmior @ s e ©id (TEed
304) ¥ foRa 1 € | 39 ST 1 SR W HSE A & fo1q Fewe fopan 7o @ o7R 30 2ot a1 fopt o1 St ot
BRI TIFARA feRaT ST Hehdl € | 39 3TeATaT, Uieg! 3R B1e St s alel Jae@Ml ¥ 31 3R el Hek i @IS &
foTT 0 T TR ST Her e faRfid &1 T © | e SuiieT e wT % faw kel & R uw
AT STATERTT ST TG & T Jraer e 70 7 | reel AIgshifeeel dhoeR Sghe™ (Y81 SihuoR ) Sl SUaRT ik
TR Ui 1 TG & o Teehiel fashfaa fhar T €, SR 2-3 e i o7afd % i U TSl e aret
/SR ESR T ScIe fohal ST Hehdl € |
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Ee st Wifter-Tarates fagvarn
Rrfiex fersror
TOM % (SigH) 55.56+ 0.703
TOC % (SiT) 32.22+0.408
4.020£0.078
AT SrTaTeT 14.18+1.132
I AUHT (°C) 54.53+2.11

79 U % Ted, 9 2023 % SRH, "NfEE A9 S 3R oY -Tald Sarddr faee % o qod gea" ® e
TfeTeroT R RIS fohe TT1 10 T & el 88 Wiawhirar skt wfvifera femar mm 2 1

SUAR 1
55.66 + 3.05
59.41+0.929
34.46+0.539
6.70+£0.027
4.71+£0.270
12.21+0.531
18.00+£1.14
81.99+1.14
59.6646.80
48.83+£7.14

58.3£1.73

(79 &)

90.84+12.70

TETS WIS TREATSHT o 3T TS UITEI0T ShieichHi ot feravuT
%. 9. BRIAH BT AT (TTRT&I0T/BRITTAT/ TS TN BRIH uferaTRraT &Y \Ear

3MfE) NI PrRiH
IS HIjT SedTa 1R Hedd e SeUTe IR PRAT

XGOS HI’T ST 1R Jedd e SeUTe (TR BHRAT

XGOS HvT ST 1R Jeda e SedTe (TR HRAT

XGOS HI¥T ST 1R Jedd e SedTe (TR BRAT

XGOS HI¥T ST 1R Jedd e SedTe (TR $HRAT

Annual Report 2023 32

& fafer
07 I 11 3FR
2023
20 3 24 RideR
2023
09 & 14 e’
2023
06 I 10 AR
2023
04 ¥ 08 feaR
2023

SUAR 2
46.33+ 2.08
48.73£1.131
28.26+0.656
8.07+0.021
2.73+0.073
13.324+0.893

16.21+1.34

83.78+1.34

65.66+6.02
62.26+5.13939

61.312.43

(e foT)
113.25£15.16

17
(14 g, 3 Hfee)
18
(1 |, 17 gt
24
(16 9o, 8 Hfge)
16
(11 g, 5 Hfee)
13
(11 g, 2 Hfee)
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URET: T i TaRIT T - FiT G FOE g (TEeTE) IR T Hreifient
TeiE 3oRTS (3MEETHY)
ferar ot Heem: YR FiT SEEE ks, 78 el

T 3TA9eh: f. TH. JYFAR
He-3aueh: <. YT Sachdl, SF. SO, T, <. Sft. s, Sf. Rguoi Seft 2R <. fawRrsy, T.e1R.

Heeh-o (TR Teie TR TXAH) o ded, LI  Sca= slifgeh T bl Uee/huRTEe Siaet ek TXferd fohar i
@I e | G N faesfaa drenfifrar 1 fafu= yestfai /At §f wrierdt & #ream & gaid foran Siar 2 19 2023 % SN,
Tod S Fref mgee fafaee, Teu Rad de shifen v e fafres, e, Tad e Sfaese TRie .
1., SR, T Tiee R TeRfom aefiae Sfean uaued, g8, Fod usiae SR . fafies, 9= e eggem
RIS o1 HeTeT e o oTT STt Shufat o e SRS [0 TR TR R T 9 | 36k ST, Hednt S
3R faear wfafeaferdt s o o fore =i €52, Setrene SId T9e & H1e GHET 19 T e&der 6T 0 9 | 9 2023 &
M & ST 3TN U SfEfih fosied teed fhu| Seeh-h s qed, TSN & Tae Yey i iR 49 / FaFpe
TEER § FoRrd ITHl I SGTel 4 & Se9al o WY TSHSTE % ol T 6l T @ | 7T Iqe I qHemo)
ST T TIGTaT S & AT TR STREIed Sl Tdl fhaT T 9T | SRkl Uel i 3R =hivet fehrd i SigT o folg, 3118
TRTeTOT ShrEish T SRS fohT T | STere FR Y, SR & Wedm § o foite- 31t Wferme ™ sEsy TEifsrd fohar
T & | THUHUHE 2T 3.0 % 1T STHEA STeeT | T oo shl ST TEId d o T &2 AfedR” 1 s
fema, WIRfEfaent oo IiieR - 22, TaRTee o Qe THEAT F19 W g&deR

T 2023 % SR ST Uf¥TRIoT

B.%.  BRIPT BT A (TRTEVTARITATRRAR 3nfe) srafyr uferurhy
(oY 3R afgem)

1 foreeT SCUTRT 3 TRATARUT R piotet fams drfgd 10 - 13 3niid, 9
2023 (6 go9, 3 Hfge)

2 oY T T SRl IR SeHeiiedT e dRIBH 15 - 19 7S, 2023 12
(10 929, 2 Hfeen)

3 o0 A IR IR Hed aid IS IR dRAT - 07 - 11 3R, 17
2023 (14 oY, 3 Hfee)

4 T8 WK IcUTe SR o aftid ScUIe IR BAT 20 - 24 R, 18
2023 (1 =feeT, 17 o)

5 00 Y IR 3R I afYd IURE IR BRAT 09 - 14 FFCHR, 24
2023 (16 g9 37k 8 Hfee)

6  TIUB AN U 3IR Jo I IUE AR AT 06 - 10 TR, 16
2023 11 g9 3R 5 Afda)

7  TO0 A IR IR Hed aid IS IR PRAT - 04 - 08 IR, 13
2023 (11 g9 31 2 #fee)
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T 2023 % SR TS ATHYM W EERR
H.d. UENReh @1 AH/EE- Y PR aTel! UTEl BT A, arsAfaT Y 3rfdia Iona

1. TR ST Plef ATgde 21 ScdTad iR Rl iR SHifed 21 919,
fafics 31k @y Ff I Aerd! & g AaTfs 2023
TRYETUT 3R AT b e TaT AT
2. A% Sfefepe foly 4 A yfceeicad o & fold IR o 11 SeTTs, 3,00,000
TR T for, SR SucTey forep o arer forfe R st 2023
AT IR T
3. AT seal R v sfifST ThIST fereh=1/9e 8elid died & fog 02 37T, 5,90,000
B . forfics denfier amgifiT 2023

4, 98 Ao @R YHRT 3T IR uRfRres AM/AIee! & forg 23 3fFCER,  4,32,000
HERIST (MR) YeTverd! UBSHT EETEY- UrETT IR Aeth-aeh § - 2023
YR o ol Ueb eTa81Rep FHIEM

5. 39 TRIdC SRFICH U1, PIY U3 H P AT b M b foly 05 fefsR,  1,66,380

for., o= SRUSTR-UfeRAT fdhe T JediehT 2023
T 2023 3 ENH YEH W TE TWHY/ FeRsE Hard
w4, e faar mar SEY B arelt arét TG aftfa o ()
vt freR/s=/RaT &1 A T AT BT 1 AT
1 PIPE FACH SIS D AGG Dol AP HIgAT 04 oIS, 2023 35,400
FATIET foifacs, davmme
2 gaftioAarEe s A9d 6 e Ob 04 JeTTE, 2023 17,700
forg sT-d emmeRiftT Hiseed Us B,
forzarer
3 PIPC TETIRU SIS hT  HEY goAl d S 17 3fereay, 2023 35,400
FRTIHT HifET wr wrgae
fifies, tER
4 PaPC TEEPNU GHIE Dl AT dIges weeR dad 29 4R, 2023 70,800
TRTYAT urgae fafies
iRferfees & witerl 2 Qe SwEliar Jus
%.9. BT BT A TR / THRATY EEATER B bl ARG
1. TR TSI UeRuTse sfear urgde feifics 11 73, 2023
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AfeFR Mt
1. AT o foTe 31T BRIhT 10 3R 2023 50
2 Y TeTCAT UTRREICTRRT T H 3TaRR 10 Tde¥ 2023 30

THTAITEATE /TSI | TEHAT

5000 I 37feeh ) 03 — 04 T, 2023

2 TCTSIU WAl BeRTETE 6000 ¥ 3ftp  EISCa, BaREIE 20 — 23 RyqeY, 2023
3 PIPT AR @A T 1597 5000 F AfYD  BTRCA, BRI 23 — 25 49, 2023

159 19 W, 2023 w&waﬁanﬁwﬁ%mmﬁww
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mmwm%aﬁmﬂﬁrﬁﬁﬁfﬁw
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Mol with M/s. Genomix CARL Private Limited

MoU with M/s Xact Diagnotek Pvt. Ltd.
N 9AIGRT o |1 SEaTeIia e sT{Hem uRasHL
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e AR NATIONAL RESEARCH
' B296 CENTRE ON MEAT _

“*_] = = L!LJ"“'
L@]EJML@J@[

FfY faam HIE (TuEdt) % SR G T 10 F 13 SR, 2023
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oW D 2)

ICAR- MATIONAL MEAT RESEARCH IXNSTITUTE

] ICAR- NATIONAL MEAT RESEARCH INSTITUTE
Conducts IBOYIEC 1703500 NARL ACCREDITED: I80 $00:3018
AN

WATCTICSS Wi .
Awareness webinar on FESCE Vo CTRTIFITD INETITUTT

Wadhwani WEX Lili ofl- An Acceleration Program IurSumlﬁ; Invites for a webinar
= Oon

b 2nd AUGUST 2023 SPEAKER “Opportunities in Agri Startup Ecosystem ™
e o 2l J LIS U ey '

ﬂ ‘ Date : 10th November 2023

Time: 10 AM - 11:00 AM

Time: 11.30 Am

Join Zoom Mecting

[ ETESERTENE PR AR ST o Il Vs LT B “ = 1] it Ihdn.
ol = VI WS Ve TRELURE TE Vo 21 IO T T 2 R

Mbewuing 10k BEA | 703 3350 Waalliwans Enamcjsivasair mumﬂ:
Pasarvsdes NATIE

bt/ fasis webs poom. us /| s 3sTea el Mer. Vijay Nasdiml
pod=aVirmahaChee BYCOKAgOuMBTTH LY Chiel E fve Officer,
Mdesting ID: 513 8784 3309 Passcode: Nomri AgHub, Hyderabad,

Cosnrelinmtor
o, M. Mt baikuimar , Principa T

TR T iiteh: 9 3R Sl Yo ZRaett # uidTeror iR emren femior

ot urwor Twem: T TEA fiee

T 3TaWeh: Sf. U S ¥ He- 3T aueh: <. T
Teltepfel GEAT 3R TR (%.): 15 /"G

3 fafer 3T O 8 &Y Wemfera W 2021 F 2024

T T M aREeHT o ded STEUSIR- T A AT SR\ | 2-3 919 2023 ¥ o Al &t erafyr &t
T HRLNCT T TS {hal T4 o | 39 wRE%H H 31 Hiee 4y fafeheael 9 9iT fofn| 2. Iaer 3, Fomd,
TAITAIREE 5 319 3TETeA 0T H, U] ScAal o foIT STel STrevasharstt sl qX1 o o ol ] Tares Smeret i
URORe JONTErat shT Tl @R ST AR ST ekl STTe¥eehdl TR S feam, ST < STaeiet § qe & | < feaedir srrefemet
% <RI fafer=T wgpe I S Aftefed, @ I, S @@= I, T faeRt e % STeR % fo Seiem fafiEt w
AT AN 3R Wi TSI fohe 0 | = o3 0 o forw Jarer-ug] fafenen Wi =t sArariier gesia <f gimmfd
3 foran | fqenfiel & o o fore TAgtemmetE, aqan, eTgd e wicrst, sTgdfes sinfyr wuf@l s & v fars
BRI AN SIS R TT| HrRierer § 9 o ot ug) fafsheqent | 21 fomar w0 € fop 9 eroq fe-wlafer &
S H T qLhI I TGTeT & 3T 310 Heifed =l § fafir=T sEdieh sl 1% & |
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TR ST Siteieh: TRErsT ot ittieh: et T ot STHert | TefafiaonTss e 3 & =t
TI90T e ich

T Uo7 TRe: HTHSTE 31R- o7 STreHte!

T 3FaNeh: Sf. 9 % g

TiteRfel T 3R AW (8.): 76.11 @

R fafer 3Tt qr 2 et Henfara fafr: feger 2022 4 Sl 2024

YTHE 3R - TS ST o ST § ‘S i aie] SHel H fefAafwEe oM o ¥ &1 9N Jediehd’ W U a6l
far QI IRESTT o1 ST @ 212023 % SN, URASHT SR & e ared 3R g9-foeT I Scred wdl & ferg
YR hT RIS T & T 2 | 375k Uerel Ure &/aT ol $H-fagT qodieh iR -faf e amde g3 % 91 s3-faer I
SIS qU 21 T © | G SEIH F%, dehedd-TeH ¥ fefafiTrre =y wr-anefd emer ¥ 9ftg | 49 % soef §
g Te U AT 3T QA foRa e € | fefafiee T T omenRd SR % W T el § g IR gre
A § gfg 1o IF R ST w1 2|
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AT 6. & R TSl | THITE Teah! o WY T (%) W SIWTH Raer &1 THa
M (o)

Y e

e gt
Teiferen ugTef **
FS UIEH
R A5
e BIgaR
NSRS
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(100%
JTR3ITRTH)
49.60+1.03

63.94°+0.61
49.49+1.80
66.48+1.53
58.84°+1.10

70.70°+0.80

T2 (50%

ITRINY + 50%

SIRTH)
49.77+2.32

65.45°+0.67
48.29+1.03
65.66+2.01
62.05°+1.12

73.81°+0.76

a3
(100%

SIRTH)

51.16+3.42
67.16a+0.60
47.08+1.58
65.09+1.43
67.54ax1.05

75.72ax0.87

HTET Bt
A%

e

1.34

0.47

0.85

1.39

1.05

0.67

dréeg

0.888
0.009
0.539
0.782
0.000

0.002

AfeerT-7 H9 & | Tl H SV i oot & Wy T (%) W SR fae & awa

Ty dcd

o 2 4

—RR5-] e—RR5-2 e—RRS5-3

Annual Report 2023

a1 (=) [<ip] <3
(100% (50% 3TRBTRTH + (100%
3TRIIRTH) 50% SI3TRTH) SleTRTE)
87.56°+0.45 89.35%+0.43 90.22°+0.53
53.47+1.48 52.88+1.21 56.27+1.18
51.53°+0.90 54.12°40.94 61.31a+0.41
69.60°+0.71 82.48"+1.39 88.87°+2.25
N IETTE (T §T9 HAT (48 6R)

8 10 12 14

RR5-4

qreg i

AT e

0.37
0.79
1.09
212

dt dog.

0.004
0177
0.000
0.000

DRS-2

DRS-3

16 18 20 22 24 26 2B 30 32 34 36 38 40 42 44 46 48
AT (92)

DRS-4

41

ferr.8. frrafira ofv gfaftad =reer & 4@ % w1 & fadt T e

iR gfcered



1.3 U.-IECRT il RIeI SR

UREISHT %1 FiieR: USTeH 3R ke SeTe YRRl W ARt WA Yeadh URErSHT

fora TimoT Heem: SEHITeR

T 3Taueh: Sf. TH. Heu!

He-31aueh: Tf. T7. JYFAR IR <. W, o 3G

TRt /. IR TR (F): UH.TTTH/11/1/2022 THSAR TV (2-178206)
T fefer 3R ow € skt Wenfera fafer: wrRw fafer: 28.06.2022

e % Wi T ¥ e fafafid demmshifsrier sTaRtl (FReeasier, Cersier, s gl craril e,
3R UMY ) T Uk A feior 3 o ush gier IR Gaeeiict s3-e1sd Heel Iaed <30 A Weagmiceh fafer wenfua
I ST &t 7 | Fepdor Acetonitrile  EDTA 3R 0.5% Wiftes TRIE b1 STANT ek fRal T &1 | 98 Tehel-<R0T Tkl
iehr agel & W S Sexthy § Hfecaq-wefad famer <o i fefa w3 % foe i &9 9 9 e &
IS A B | 27h T el HeeR (ST &l 0.1 FifHe THE 3R FeHTel ol Aiengel )07 & T2 &l Scasi 7Ie
¥ Rad =Ror ufgadt sigua 918 Fiag (100 ot x 2.1 foft, 1.7 feft) WX stem fopem e o) w2 ufafsran frmer
(THIRWH ) & T SeTae i Terl-THIH/THTH T STIRT Y1, Haferd STed ST ¥ S| ghel &l diadl o STER
R UETgeh e STaRSl shi T 3R GRHTONRIT fehar T/ om: STt 461> 426, 461> 443; WK 4795 444, 479>
462; STAAR 360> 244, 360> 71; T8 320> 233, 320> 230; STHAG 291> 122, 291> 229; TS 310> 155,
310> 91; THURS 278> 185, 278> 91; THUASIE 253> 91, 253> 155 3T THESSTE 250> 91, 250> 155 SHHT: | IRgehar
J 2-500 Tt 3t A G A 23R 31wt e (W ulieh 0 0.99 ) T foha, fSraH wrm ot e |l (Teuereiie] )
2 HIZh /Rt o | Tereter] hieed g1 feffa siferrad sTesiy i (TWeiRuer) ¥ 4 ¢ | FiRE % 3899 9, 2
I IR SHF I H T G e & A % T Thof ST 7T 9 | 311 <67 fergetsor fa R 2 |

[y % 108 q]
- .
J u.'n.l o in
= Am 4 00 AW AW '
-, .;.,',,_-
| W
A A sbe sl 4w B B B 84
- (] "t i
yt?
)
Ta e ab Mbe B i
x
') il
1 cal |
# i i
. ¥ % @
- R
- -
.] o "'1 T T BT ] FHEH R
3 “ad i i T ) . I Beats 2 ¥
£ ik 00 0 o
"
- 111 i
] - %]
i
= tom A 100 “W 'r_
in
-
s
cha THTIT] -
L ) " i
A 4 508 sm 4
= mu ] un u
ing It "
M a8 s AW 4
o
. i o
CEEET i win' ™
u . -
Wi sbe st A
o
- .8
i NG o 1 i
4 "R
1 2 ot 9 TeT-SUm ST -uHTE/aHeH

'i} " .;;L,u TR 3 e agEay fafafra
e A e I W ST T
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UREISTT %1 viider: e Hifeeifier giverioT iR ugy-oga= fSrifes & ymmoiiertor & fom
3NETIHAT o ToIg-T-NarE wa i foremm

Teret WIwoT HEe: STa TRt {9, TR TWhR

T 3rauek: <. Rguor st

He-3Taeh: <1, TdlT, <fl.uH., 21X <f. fawRTst tHem

Teltepfer TEAT 3R TR (%.): s/ d146572/qTH/1/856/2022; 27.62 TRI
TR fafer 3Tt QB9 wht Henfaa ari: fader 2023 F fads) 2026

et fepdor gfen 1 ST hfad F= IR Selfer i eRg Rz A & i &7 % fau afEsm #t
STIRIRON ki T off | g7t St corelt, TSI o, ST YT ohi ol § STetfe Fshyor ot Wik st STk ferd foham T o
T o T I SIS R T it e i 18 o | fershet o, SRt 31 e 31R 49 1 fodt o # e eers
A U 14.07%, 18.85% IR 18.68% TE T |

Chischm i Clon a1 5 1 ¢ Soalird wik 0L & Fll.rn.\Jh.r' aph munda Soaked with 0 1N

A HET st Bt 3 1 B wolytenn for 3B

hilicicd ghough gamim
chah "

m-n

Chiclew i Fﬂﬂﬂ”” Riewmoal o sasliahfied fnd ChiscLem: skim gelatin Filirstumn o Chackes skim {Byuhen din thermobpdeodieed  Bhot wites bash hydlyan
Trom sop Lavew with 3 spasuls  Filieaie in sefripetior thery *":-"4"“1“" = solaion o 0T e b

g Tesing Chmilcm sk golaim
AT ek porsiler

st 11: Y & @a ¥ fSerfen fsem 5t gfwan
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TATSHTA A=l o feT el Y0RTet SRINTTIEAT Shl YagiehioT

Terer oot Hem: YR @rer GRET 3R A TR (ThuHuEueTs )

RS Y@: 2F. T o aRg g

RESHT Geantt: <. fawWRs, T.31R., Sf. due &t T9d, €. T, GYFIR

TelieRfel TEAT R TR (%.): wHei/uSd (Fu) 137/22-23 i 29.03.2023); 20.00 @R
e fafér o o €1 it enfera arir: etder 2023 § A 2024

AT el GRAT ST Wk TIFEehaor (ThHUHUHUSTE ) SR AT 30 TR 7 Thet IR & ded STEHTeIR-T = 7y
STHIH TIM (SMETAR-TATHIRETE ) i TATSUS-HI=dT YT JARTeened bl Hherdrgaeh Te SeTe - Treqor
3R THIUH YA (TAH-SRTeT) STiE 3R Ushishd fhaT € | I U0 ool ohl YoAaed ial ¢ 1R Tejed
S T U &g Gaet o oy =mes Tieror IR T st & e TR i gfaegar s e € | gRarsn 3
yafore T Tt (WeTRuw) SR T At (STRUHTH ) F WS i AL Yo Y, S 9 AR favag wiemr
TR % foT 3Trevere 8 | Terdi- et < | Woifaar (TEsil/ueidr (Fu)137/22-23 i 29.03.2023 ) ®i 7=,
T HIEsh et SR FR=AT AaS et o foTe Jaiiorar wieror ekt & |fshs ®9 F 9T form, S iR Gor 81k siane™
HehI o T o feTl, STt Tideigar 1 Jei= &id @ | 9d 2023 ¥, Tedi-2Ihiue & Ush Uecaqul e, Ui oiid Jear
AN (UHUHSETS ), ¥ Fet 45 fafaer T 7 Therdrd s SQIfed eI faveror fomar| 30 = I § e 91,
T IS, o, <RI, W01 Yk o WI-T1 ol 3R el & T4 et o | {997 §9 F, TR & Hiid wat -
RS Fel T 8,02,400 / - TSTE 3~ g3l

TEeh! Tt el IR THTHSTETS g fergetoot for e Tt it W
T T

IR T GRET 3R HD S0y
el ARIY 3R FHI0

B Tt

o o0 a N

RIS AT IiiSeh: 9T H Wl TNIRI0T JUTIGH Skl WSTad St

o diwor Teem: TETHTHTETE

IRAST WE: = U9 o IR

TR SU-YE: <. fawRst, TR, <. <o o Tge, SF. T, gYFER SR <. . Heu
TR WEaRtt: gt S

TRt ST 3R TR (F.): (THeA/TEe () 137/22-23 ferfish 29.03.2023 ); 52.00 @1
R fafér o o €19 it Wenfaa aiRE: o1 2023 ¥ A 2024

W TS0 FARTINerstt st &rdr Fior o 9Ra & e e § GOr i oo ¥ ThuHuausTE 5N U Heyu
el o1 gfafferc S € | wiferd IfTerr e wT T e, IRASTT TNl HiHal T T s €, T wlerr
I T =BT TTed Al @, 37 S7ad: T o AR % TaTEe shi T8l H¥dl & | 39 URASHI o ded, S0 IR ATeeiih
TR0 T TR A fohu &, Rl #rg iR A9 S, Wi 31 Siafas iR Agshiemmarst &
&¥fersT e WS SNiHel € | S 2118 9 el TAmeenreli eI stfergfea wammenensii & 44 wiawfiE 1w fageror
T Aol hieTel o | et fomar 2 |
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fafi= Tauweine & FHH=iar & feu mnfsa e faior st S weh

Ahaagds miford feg 7 fafi=T yraifirn afenemr orispa

® Ui R WY Sl (2 W) H G Al i FERn: THIEE@eR 2011 e % e % faw 4| &R
i ITe) ol fageivor o3 o fIu T8 9 3 SATEeiieh Shiviel & §re qiawiimE o gar fohar @, e asd
TRIfTeR AMES e € |

® e TIRUT H St SR SId SYuifersh dehich: STUfesh dehiehl § S+ v diel GEfsstd Ffawr, o &7
T FSadl ol Tea W &AM o f5d w1, SIe Y& STRareH &l Tk Fecdqu usq] |

® T IR HiF SUIG! T WIgh [eTTe foTehet TRIETOT: Tl TR el YR&T HFG St shl W i o foie qrfieh S—=id
HTSoh Tt foTeheT Tireror faferat & wfasnfirat it T IR aeiie gaomd|

RS & FAHIfad gHE:

1. g T GRET: T FoveTIuNeH hivieT IR el TeioT i 1 S G 31fersh Wik SR forvaria e e
TEIT H TS T ehl 2, ST @ S STHIREr ol S Wl oRien ST gehdl & 1R ke ot o7 Fehell 2 |

2. L e TRT0T JOTeA b1 AoTe[d ST 218 GRATSTT fafir= el § WAWTeIel i sl Hisiet YoM wih Uk fash
TTe[d 3R et W el WRITor Jonell § AnTer <ot 2 |

3. ST forveme: Wt 2R forvasHia @re qHeor sl SigTer Soht, TRASTHT SUHIRIST o o 39 §RT SUHN fohy
ST oIt ST <kl GReM & Yo B faarg ofR forwary ey et 21
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Y ST TR

TRATSTHT T Iitteh: SHIRTRT-Hadd 7| Saree & fo fafw= deepfa Rafaat & aga €0
SHIYTERTI < rerTE, fergtee 37 o

UTiISTeh Toidt: 794 e e, 72 fooat

& wieT: . 9 quETT

YRS AR . 4.32 ARG

REASTHT STafel: 37T 2022 ¥ 3WE 2024

e {9 (T &75e7) HiEysi hifSrehrsll sl Yol showl Foares § Fafelq foran /@ o, {59 5% CO, o @y fordd o
G| % T 10 THUST DMEM Hifear & Qe A 59 CO, Ta 6 for 3R 37°C W a1 /R & ameH (¥ ¥R Hore
AT YR e A1 TRTARSTYH Hue) W fasfad fhar wr o) w=elt e el & Iaed & few| 59 fae 9k &
Trer 41 faeR R % fo 1 A1 gfig & ot g ok 18t o | swfetu, fosh TRy e formm feterm & shiferentd e ST weedt
2110 THUSA SITHSUH AT A7 25 THUA SIUHSUA HATEAH & 1Y T JIfg § g 3T Tl ol e, sifes gy
THifear Strea, g Afafa gfg T&t g2 |

o 12: () e Teie, (@) faeha Teie, (1) fmer 9a, (8) faeha Tt w1 sfaa

URESHT T Jiiteh: T H Ufdelicier o o {1t SR § Suctedt faen o ary fafvrem faea
T eetieh T 3R gl

WIS Toid: T4 fofer Sfeese Mde . for., SR

Y SISt . o, .

&N % TSR <. T, qYFHIR, . Rquot Sl ot wofiar IR diwdt e e
RS AR . 3.54 ARG

REASTHT STafel: 37 2023 ¥ SHeRl 2024
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T URAISHT i GReheaAT fafer=T 71 Jorer faradrett 1 qodih s o fod i T8 &t ST e IR Uk gu o i
A H ANEE FG SR YR qeaih/ger % Y UeHag B o fIT U THdl Yoshich W U § | S[E
TR T/ AT THAM % AT Ak DT T 6l e & qeaie iR feior % o sremm o fhar @ o)
skt T 37 (W < 0.05) o1 URVT &l (SsueR), e A ($um), 3R de ke fasd % |mer fatged
e B 1 WM 9k 1 JoAE (HF < 0.05) =T Tohd 7| T & o0 TuAuHy 8-wEe THH =T ST ek Ha!
qelieh 9 WIeh e fah & feTt 4.5-5.5 (et ga ¥ g ) IR fafaeq foeh & 1w 7.0-8.0 (Sgd Wer ¥ o1
) % Th I 21T YT 2 | TGAT o ST Gedich  9¢ Aehe & e o fAu 10-55% (Ag) 3R fafqes fas
% o0 50-75% (S TAfr ) T Tohd feam|

Licious Retail

b

e 13: foafer faee s i SR Sremifas 9 § SUeisy 9¢ Ahe gie foehd ¥ daR 94 8T 318
(T T kT ) T ST Uet Hodl qodih

RS T SieR: a2 3l qufees HiE/dieet & e FeRfemT Zeasu- Tl 3R Iieh-
% | IR o {0 T Saeiies =

WTETSTeh Tt 7 Tioe TR Tehfor HefEet (9Rd) Touerd, o8
I oSt S, T9T, S,

&0 & USET: <. T, YYFHIR, . AUk S, A, IR <. Rguont s,
YREASHT @TE: . 5.09 &

TR 3rafern: fader 2023 ¥ S 2024

T IR Sl IR fafer dmee W fafe=r Tenfont fefedt & aed drm 9 IR degl i orer 3R Aeth-oleth
T STheT I 3R i 3R egl H ifcer-arafTeh e SR HgshIeareiifsiehet URed=i T JeRH YehfonT X gR-
fafetT o ga 1 qedieh & o oIl =i T8 |

REATSHT o1 Iiteh: STRURTR Uferdr fehe Rt Temus

W ISTeh Tidt: T Teide gEmes uT. fol., ==
& TSt 2. fawRST e

40 & e <. 0. o T R <. dues off Tge
IRASHT AR €. 1.41 AT

RS 3rafern: foder 2023 ¥ 57 2024

Annual Report 2023 47 1ftfer gfdered 2023



1.3 U.-IECRT il 3RIeI SR

TSI ST STAERoN BT 21 & faenfd st & forthmerd uferdn (STRusTR-Tfern) e R it ekl (s IR 92)
I 3 Weiiferdl - wETee, feacmio iR g & e IR Ia1 o & fag ddeiel @ suftefd & g Shia o
% forw =i 72 ot | faerfaa g =t faferedt IR Gaesfierar 1 g o1 ST | Tl i Hresh Rehifish Te IR 7] fafrcas
T TIRTI=TT BT ST ik HioIel afviowsh 3R U < fohe o Qe JoT 51T Wl TehRIcHAST b1 4 fohall STam |

<% faa oifta aRkaeHg

TR SENRA e WiE S hl Geall IR TUTeT sigH o 1T SRS SNavdeh deil ol e

eI 3TAueh: <f a1 sesil
HE- 3TWeh: . Sil. Haq, <. TH. FHoddT, Sf. 0f. 5w Tg0
TR fafer o g 2 et Sefera fafer: erder, 2018 - fader, 2023

3ffIet 31R hfcerm FaREe & fafa= TR T SUanT ek [aeRfad forar o o011 =g fafer 1 gedie 10 wn & arem ¥
TS § 3 UaRfaat o |rer foRaT T o, WISShICAR ST QeTdT T STIehet ST, THIET &fdT IR & gaee fafst ugerer
TS ehieh ol STANT Shich 3UST UTTd SRl STTRET hiT | HISShIThIER ohl AIShITHER & AT YR, SOHdr 51
ot TR0, 3R UICHHR S thetlel ol Ual TR o foTq foh 1T e TSt HIgshRehldt T Tl TR o foTq STeT &/aT 3 forg
off feriar off, STaifer, Hag IR Adies GEATST 1 fageivor shAeT: THEuH, 3R T=eIREISTd g foma T ol

aiferent 1: fafir difeaw thame, Uiciee 3R Hi9rm FARES TigdT ol SUANT ek JTeH-E-mH
AT o Teh T WIZThITTREAIH o fere famior firramd

B,  AfSTIUIHT (%)  UeieT (%) DfcrT AT (%) R SteTferT

FANTZS (%) TARRIC 3T (%)

0 0751.25,1.75 05,08,1.0 0.751.25,1.75 5 5
2,6,8 1,1.5,2 2 5 5
3,4,5 2 2 1.5 1.5
1,1.5,25 1 2 1.5 1.5
0.5,0.75, 1.25 1 2 0.75 0.75
BN 1.75,2.25,2.75 1 1.5 0.75 0.75
1.25,2,25 1 1.5 0.75 0.75
B 15,25,2.75 1 2 0.75 0.75
9. | 1.25 1 2 0.5 0.5
1.82 1 2 0.5 0.5

Tl % SN, 2%, 6%, 3T 8% WETH WAHE, 1%, 1.5%, 3R 2% UrAHeE, 2% HieI@H FANEE, 5% o4, 377 5%
A o GreF ITARA T § 89.66% i IoATH IUST <@l T | STA-ohH STALIh el | 36k AR, 1.5%, 2.5%,
2.75% Qe TAHE, 1% AT, 2.0% T FARES, 0.75% AEH, IR 0.75% ST STel-ehd Tawah ol
o T ITAIRA AGAN § 77.87% ol 3UST S@I T | FHAMH STA-ohH STeeh de1 Hsdl 0.5%, 0.75%, 1%, 1.5%, 5% &R
SIS T S TSRl | BTAifR, 1% 3R 5% 7 0.5% 3T 0.75% FEal i qoT § SeIaH TR0 FeRdT 3R S=Iay 3uaf
1 ICAE ohall | TE 3Tl T (TEET) iR afidiesn

Annual Report 2023 48 iffes gfqered 2023



1.3 U.-I6CRT il RIeI e

YA, (FETA) 0.75%, 1.25%, 3R 1.75% Qfeaq Terre-aeq-faTamy Sienfea (dieEel) T o fFar &
HEHEHRR SR 1 1 T2 81 o1 3R ST el 91 e off | -0, & 5aes Ueh S AEshiTHregerer (ST
el THeAToT ST TH ST TSI Weuid, Tii-iaery) fafer <6 @ e i &1 fafe=T |isar 1 fF@fsa a2 gu
faenfaa ferar TR o 3R sTcfirs feR WRRRR &% S & fau RS (26 17 Higel) = ST Feh Th TR0
TS/ fafer faerfaa =it T off | Wi ad foRivdredi o |rer STIeRTuT STEnRA faehd TIeq & e § 2TaaH o
foTT TR 12-13 AT o woh o IpsRes (4+ 1°C) 9o 31 9T &3 |

UREISHT T viideh: 9, Tehll, fagpe 3 gR & AT Ui AiE Sames iR ferent
gferenait e feetega iR feremma E o

T 3Faweh: . 9. THHT
He- ;<. TF. of. IR 1R . T I8, ¥ (09-06-2023 TF)
TR fafer 3Tt Qo 8 ot wenfera fafen: staear, 2020 F faaww, 2023

e 3R URuRe e fafedt § gt 1 T #=a & g 9 7l s e s e & o uh &9
AN, STANThd! o STIehel SUHIUT faesfaa fohar T | tfafRer art <l fermdt eh TR ol Siet o JareT <l JAshehy, 31
e, hie SFHYU 3R TR THT i Ashehx, 3R FITT FHIRET H Weg Fdl ¢ | 39 A Ta1eH & T 3 ¥ 4 gare
% IR FE e S WG < aTeT [t Wieghifedel SAighe, fasietl, a1 HTel 99 i STevesha el ¢ |

o 1. Ue IR THRAT o o8 % 9IS A S UL (ST Faeh ) Sl ST ek Hel 1 o/ ©Ie G- HET

T2 3 T & I TURE ¥ TR i T el S WIE ol fTeqvor o T 368 1.25% EISH ; 1.72% HREBRE;
0.56% UICRIEN ,; 7.29 PPM S(W; 53.35 PPM HTHIST; 976.67 PPM ©8; 33.50 PPM ST&l; hefiad ¢8; fehet 24,
3.09 PPM ®IEIGE; 3.31 PPM oTE; 3R 1.82 PPM I | el(eh 31 WIE, VTHSTER - HE4 e IR grifed
e} T, FEETG T FY, STTAN H THh SUAN o 61T U i T | 98 Fleifeh S WIS o & H STGM 1 /7| 7
3R SR &% 9 TR ¥ TIR Fl T e S We F T (%) - 8.71; Fel G (W% ) - 18.61; el @l
(BWH% ) - 0.41; T (SWHY% ) - 16.62; Tl BEHR (STAY ) - 22.58. WU TST &l {7l | T8 Afc=eh fomm,
o, T T5F o hieTsl ol HSell & ON o 9 § YA o felu yee fohar |

T FH TN, SRR - STThe ST HE-9H T3 e el ol STarEai @Ig & oy 2 5 Hex T 1 STRT 3l €,
S T WIE 3R SEHRY 1 e hdl @ | 57 fosieft % R & qo| R T T G Sl ST 9§ 990 fomar o
Tehal © 3TR AT HI TS IH I TEThdl BTt € | STet TITR Te % SR UM i T 1 9 i 8, TR 37ufe
Tee AR HEIEA oRgelt gy o # 1
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% HOS - ,.r-:lEl- i} ":' e

ot 2. THE@EM ¥ S et STafRTE T ST Feh ek el WIS TR
Fage uikEr (R, W, i, 3121 o¥id & 317, U@, & 2fe) o 99 o N ScaT 95 Sash-3TeRa o el 31R
ST (ST, ThIET 3R TRA % 918 el TR T, ke, T 31T, 3Tl o7fe) % 99 % IRH S~ o1 HeR
HUIRET o AT uRafdd - T T ST TR o7 | 39 UY] Srdeh- STTeNRd 31 ek ol ShHRe Ufshal I oA 9T
TR, Afa SeiTe el o ST Uk RIe e o Scsi= il o | 30 USel ® H a1 o oIt @ &t ST Fehr o |
AN & O el foh qroEe 28 feilt dfewad § 38 feift Wiewae, 1 o6t 7T 31K a9 SRehl 9 31X aehidl ¥
3 2TfeTe i ik @ § Hhel SAIART T Hewqul &9 F gifad fomar, S @re ufshar ¥ 2a9 araq oIk 7 % &R
% HEced W SIR <l 2 | We 31 aehiidl ¥ 319 STURIE o1 HHifeT sl a5 iy & e g Aeshifeae Tan &1
STANT A AT FAN F hiE AT o T2 el wifr Wiehfas 9 ¥ 2 91l ARshle @IE § S0l & o s
| e - uH glaen ¥ Sufere weie T RE IR Wgur A1 A vy Fe fomn, S R uered % e wR, Fea
HHTeiES, WHASeRe R Fo7 SIfeR Hiefieh A gr1 gE i . 2 |

UREISTHT T Iiitieh: TRURER/TIS9N AT SRl o TETERIUT 3T WUd hl S o fe1q dehmieht
3R U Ty (STHeATS/E- o)

T 3T €f. YL cacehl, T8
ERIECD

TR fafer oiR g 2 et Sefera
fafer: Sert 2022-fegsR, 2024
ufsRa 3T Meifitent faenfa 3it
SATEHTRIUT o T Sueteer

FHI F URURE AE S@r fawd
sfefrr & fau gfewan &1 AFwEa
e e o e Si%e o1 et o
SHIeT T R T oy e fmior &
Ty s ARde fopam ) ¥fpeiee
TOHM TR I R W STAR 6 98, 0
%I 3T TS & TR 41| Toh U A
I @ @ QA a1 Her SRR A
YRUN Bie 3Te T SYART fohar T |
TIN I@E H 10-15% ohi T8 & 3iq
Toh G@ i ek ol T | 3ifaw 3ame
FT I Uk fmar T SR JOTe
nEet & fo faversor faman @) 2ifan
IAE Tl STeT Tfafafes 0.60 ¥ 0.66
T o | = 9 -19.7%, TIeA

~51.7%, o TG -8.3% i for 3 foreht eforre 1 ST ¥ foferr =Ror
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TR T Fiieh: SYRA TEeEM ¥ Ui SATa™Ieh SH: U TR TaeioT iR e Shifs
@ & faw™

T 3R . e off. T3l

He-3raueh: <. TH.ol. IG5, S e T3hd, (1.3.377.9.- TG =T GLaT 9Y] I WEAM, 9t ), . w0y Fecie
3R <f. fwRST UH. 31R. Sf. mel 3R

e fafér o o €1 et wenfea fefer: ek 2020~ TR, 2023

TISTM & Al F o H JER 31K TIeRH § aRRY (TIEET) TehuvT oI SR TISTM -Helg AT STl
it 1 fearfer ST o o0 wsh ureete WRIcTSTehet Sl efor fomar T o | a9, 2euee & fafe= e srfa fSemyer aeemen
(84 ), AR TLRAAT (68 TG ), TR TRSTIET & Wi G fashansii (60 Fg ) 1 Hfaffere 3 aret Feremen
At ¥ FeT 212 T T T fhU TT| 3Tk TATaT Ueh R0 TYE o €F § AW &S ¥ 100 o 79 off That fohy
T & | ol TR TR A BT W Sl STOT S o foIq S fema e o iR o @R iR Taget Wehaur (et 2)
% AT RIS o 3Teli fema TR ot | Pferen et (Jaferdien, an S TRMASEIRe SiuReitE, SH) ¥ =R0r-1
SMESToT Uferd afvifes fohe o foTu damferd 212 Feremen gfiel o IRA T § ¥ 35 WA A1 § JRifsrefadt a1 uar
<7, ST 9 28 ik faneT seear ¥ 9, 2R 7 THYY JagE §, STk TR ST & o Wax uid fashr sfifhi
3R =01 e (TW=100) ¥ W & Gt 797 FfRIeiias (qiferert 2) & o Terices T e 10 & | 39 STelre,
TR STESTUA Uferdn aifvfsess fohe T ST ek TaEdl o faeh Ueeiel & fore 9t Sae SR (TH=212) TR
o A BT ST BT ATl 212 TRA A F W, 11 TG T & ol GRS v, S SRS JEeEH H 6
YRifSfee Amer @K GReTferer & & aftent 9 5 dRmifsfea qmet wnfier & | e que 9rm & ot off 793 3 vt
% o dRfsefaet s e T8 e (qfern 2) | 36 ofean, T § Fififear Ueiet 1 U e % foe U
faRife Teree- e sTyerer uferan 1 ek foram T ], IR 30 STalrdT, Feifafear faerd TEist o uar o & fog
T giveie fefSied fiem (SEidiem) IR anpmds Tier (RdrferR ) famiaa frm el

TfeTeRT 2: o IEN 31K BUeTEfed § o UehuuT o g et 7e wmt < feramon
.. T (SRS A Tep fohy FPJERPlY  BUCTSE § & folg

1 et Fererrer wh T 84 28 06
(TS
2 ML ENECEC]] Th T 68 07 00
(TS
3 TRATRTST &5 & Th T 60 00 05
GeRT Hi¥ fersh (TS )
4 TIITSITSTHITETRT GRH 100 00 00
IR (Feraom) (@
STRRET)
T Y P AT 312 35 11

TRESHT AT Sittieh: Tad NSUTeH 3T STHIERT TS ahi STl o o fTT Sifereh Wi Sete ToTiett
W 3TaWeh: Sf T, S ¥

He-3Taeh: <f. <1< dt. AT, =F. Uehot, ©F. 9. [, 31k f. U, GYFaR
TR fafer oI o €1 it Wenfeaa aiR: oo 2014 F T 2024
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BEdTR R W, fSReT ¥ A1 o7 0- s SR Bt STIE-EM S o TgarT § e {1 A Ice T Teh TRATSH
1 T & @ | 30 IR % T8 d, Tk shisif-eh YUl o 98d 9 Rl fae & o 0.8 TR F & § g we i
IRT Seqfed foham < 18T € | Well-4, 21 @, WiEell, Gagel & HiaiTeh IR TTared Sawharsti & S8R e H
e feenfEelt & Ted Scafed fohT STd @ | Sk IS % foru faermy 1R A el o fore Jamoiieor 3R e1ere g
BTN E, 3N Toeil 137 U o Qe TR P& 61 T 2 | T IR S S AT 50 o S TR o Fref I A
3T T 2 oI &, A T feenfae it & ded shislf-eh WHIOM ot Giehal & shi STEt | Sifefsh IR7er Heht, A0
TR IR Sifaeh Tepe Wt § Frared % 9N B STkl Uar e & o fafire 5o W 2 Siieshdr ey SR
SR TR fohT U, 23R ST e fog

URETSHT o1 Sitteh: S st Sfeafer W 9 ot 75T 31 STER JUTCHt < TTe Wil Shi oTer
o ALIoT =Rt faf=afaa e

T 3Faueh: Sf 0 a%ar 35
He-3aueh: <. fawRIsT TR
IEfY: e 2021 ¥ fdeR, 2024

2023 % SR, A =kl TOrer & a0l <kl fafrafid e o e am ST ot o Sl st eifieafa @ T iR 9
THIFET O o e T ST i ! URATSHT o d8d, Toeik IR Sashel Tl & Bl 3R TS ¥ T & T Tkt
fop w91 | fafs=1 311 W@l o Wrer | /i 6 TOTer I Fidfre i & o fafa= Sier ot sifveafer & foa o
EEIETACRIRE I

Tt / St BT BTeahz, S o i oIl  Tooll %] ¥ STEUAUh IR UhU <= ¥ Fefad quff giafme i fafafm
foall TRIT o7 | PIeTdT SR S ¥ Yaiferd S STfq T STeeh Sahl ol Joil § JouiR %l | 37efees e fomg T &, S
IR T % 3T WIS IR WM % U1 T T 1| ST F A e S ol el § gfig g8 R werd SiF 57 % @y
% B TR, TR 30 o Waie § WIed sl Ifeafed ¥ % Ae@ul 9ead i g3 | Sfafeh FASN, LPL, ACACA, PPARG,
SCD 3R DGAT1 SiHi 1 6-12 & % 317 TqE o STHeR! § skl eyufafafia feram 1 o, @Ik FABP4 IR C/EBP I
ST W SEeICS foha TR o, SRy 3™ 3T F ST ST FehdT o7 | STHeR | Wi i S Hel § SHetdr 3 S
(diuuEd, diudied, oS, TwEd) ¥ Fefaa gl gfafafier stafen =i & T of | STefe FASN, LPL, PPARG &1
afgetrelt ¥ srafafrafird fmam 1@ o 3R ¥ef 31 FABP4, ACACA, C/EBP, DGATI1, SCD &1 el ¥ sydfafafia ferar
o TR TS STFeR] § SRS fohal T o7 | 38 el STHeRi & Joi iR Ter § et ST 9ehdl ¢ |

b
E S0 . ]
o

<ih Months 6=12 Months =12 Months
Axis Title

e FASN =i | P === FARPd == ACACA C/EBP === PP AR =i S} i (M AT

ot 4 foferT o7 W@l ¥ STEUnu TR TR = S ST St
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20,00

W
gl.‘hﬂﬂ
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3

= 10,00

=

w500

- =

= 0.0

&, FAEBP4 ACACA C/EB! FPARG DGATL

Gene tr anstripts.

u Female = NMale

ot 5. et 3R Ui ¥ STEUAuS IR UhT <=ma=ry i ot @ ifefad

Differential expression of Meat quality regulating genes in
Nellore and Deccani Sheep breeds

B o sz oz BB 52 w2 H ik B B a:
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ot 6 TeRiR IR S 9 Tl § g orer fafRme SiF o eiR eifief

TUREATSHT a1 Yiieh: THETEUT o ded dHISTeh U ¥ fUse FNT et STSTitden | gy o foe
qehiieht &S

T 3Faueh: Sf 0. % g
He- 31y Sf 9i. T0FN, . TH. GYFAR, < hedT, 3R it . aXeted
e fafér ofR o €1 wht Henfeara arika: e1der 2019 & A 2024

A o GIq T H o 2023 % SRE Uk A A feAt i erafr % Fot g TR wRiEH, G STEdhdT FRiHE, U 7Y
T ffeR 3R <1 foham Fot STt for T | oo aie | et faermr o foTe sk ugemdiiery SRt e ot T off|
Al AT T S o feafy IR shfaet ¥ GuR % fow 20 Tell, 20 Rl e, T Wiet 31R U d91e dell ¥k
ThTE o 1Y SRATE TIeg ShIeal TS o1 T8 | 2023 % SR 556 Hieclsil WEd Hel 1296 THH e A< gu|

YT THE I TETl T o T H, STEUTSR-TATHSRSTE, TS TS THUH- 2 &EG SR TS HHIRS HearoT S
SN&IOTH T TR (TS STREAETT ) & oie Gad U F Ueh FHIT 0 T g&der Sy 10| fFafar
dror el IR U STeET HAT SR S AT St qr feifd ¥ R F4  TA e S @12 | S MR ¥ faa
F T H Y TET T Tk H3h | T e § 3R Jolfe R 2|
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I 2023 H SUGUEH & TAd FHREHH! Tl FARAl

AMTeRT 3: 2023 o SN TaUITHT (Sudioawt) nfafafem, Torar weied i wmwrel

STRATTET Hf3reToT Hrishe 22
1 =i wfdraror -13
2 & @1 ufdreror - 1
3 & o1 ufdreror - 8
Henferd feraT Al T T 02
ST BIIhHT B HEAT FIfST 03
ISIAR UfRT&T0T HrRfsh AHTT-10
3N TT-3
BHlCh-2
O3 SRTTe -1
e U911
TERTSS-3
BUAG-2
BIe U9 Fi s1sal o1 faaror 01
P TR &t et 1296
At emaTRRiaT i dear 556
ferafar fopg g Separs parpe ufdra &Y e 1900 ueft
farafva $irs (feam) 1900 fd.am
frafka miedt Hrest 6 wer 95
frafka et areR Y d=ar 95
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TR T Sitdeh: WiE 3T i Saral o foT Seieifore. Stafaraefa YenfonT araft ot farerm

eI 3FaNeh: ©f. FHaua.si
e fafér o o B it wenfera fafer: Feawsr, 2019- A, 2023

T i Tk 3 foTT Sear IfER 3iR ot o1t & foy areifeiSee HhrEe - iR fthed fahfad s & fog
ST FoRT T | SRI-Th Sl AHRTITSTe Tohfom Wi 1 wifcielfoes ufae, AT faedt iR Felia eifaet T FeRim
o e ek foRfad fohar TR o | AHreheifsTe fthew sl aifvltaeh A o arel Welie= (Taes ) fthewi s gorqr o
TOTErT Wkt o T et femar T o | ufRommt 5 wond fear o werdiiE fthew sf g § A-ekmifste fhen o for fihew
T HeT, TR, T dehd @I Seehlde Hewqul ®9 F (dik 0.05) Afaeh o1l Sifh AR fthed & gorr ¥
TASE el ¥ 9% T o o @101 Heeaqut & (T 0.05) | T8 Ty, Tt STaiyor, U o arsd R 3R
TASIE IR A-ishmifste fthewl & < fthed gomeieial o Aeel ¥ g Tecqul siaR &t ol faskfad JHmmiise
fohem 7 250 T fae Wi (Foet 7) W & fofq Irer & <@ 17 o7 | WIS bl Hied <Y feam T/ o ofR fash & @i
i AH-CSH TRt oAl faweTsur s & few 4 + 1 feift Aferarg W ueh AR ¥ A HIEld fohar T o | Tereidg
IS H Uk ook A1 o Qe U 101 T S I T o7 | SRy Ture faRaredt ¥ uar "ol € f duw, ese dae
ufafedt, iR PR (e gfafmarict el S amdel & fou TereiiE 2R Aaekmitse fhedi & Uk for u s
T IR TArRwEifsTe et & s i Tecyul i el o1 | STefth IFoRee TRl Tafe % TRM TeTSE iR F-rhmiise
firedl ¥ ehoe fae dic & o TR ae Rells aicqn iR TR do S Adel § i ofdl of | Seh-agh
farararstt ¥ wdr el o ferehe o1 7| e iR Arermifste fthert Rt ¥ fo 6 qeh e o | fthew fagraarstt iR
k- foRaret & SwRied gRoml ¥ 98 et fehren T 2 for fasfaa A frer T frent & foau
ST fereh |1 ot TeRforT IR o1e ¥ IpoRes fafadl ¥ wervr & fog uw oeyl fasey 2 | aafeiese i
TfeAH 9T ohl IR | o forq oft srgran 7= o, Frei Tereids o # Tep fohe 1T 9ot o Wi 1 qor § 9iia Seror
% N W S [UreRT ¥ GR fewrer @ o

oot 7. faehm IR SR 1 Wi IRfSIS st TR fthow & Uk fefam T
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TR o1 Yitdeh: G R Al SAE! & WSRO afyr H err o o Yenferd arareror Yerfsnt
3R Tuiftfer Yekdeh ol Tedich

T 3TaNeh: Sf. HaT S,

He- Aueh: S1.aK. destl, S.aR. . MEH

TR fafer 3t q B at Henfara fafdr: eraeer 2021- 3FReR, 2024

TR HEROT (4+ 1°C ) % R T aFgHESA (Oz: COx: N2 = 0:20:80) Uhoe Hed & 3ifariisi worwT sl R %
o wep Tmiifes Wohdes fasiad s & fou U e1eem foman Tar o | TernT & TR W Wifedy sRg s, HemEely
=, SHILIST AR TS IS F Ja Hohadh FUIEM 1 T {41 77 o7 | i+ T 31k Wifean Heiaiiaerse Jeers
TR fhew T Ha9tS aee & ®F § g1 1 o1 (7 8) | TAfd Hehdeh WHTH hl HMehighd Ulclhicl BRI a6
fthen TR ATYa fomam o ol SRdSH (0.1% ) & AHTS el § T 3 & o1 Sfedio-Gohd fthed 7 fae ¥ e
Yot F et TIH IR 9 Fehg | deer ol | Hiet 17 &1 digrar 13 e 31 2 Tehe ¥ agri T o, 31X 15 fife 3iv 2 Tehe
% 37 T SHRIIsH-Teha fthed U Ted et 7 wigel T2 &t | 7 Torer faeetaur & Iar el foh sReR gt & U
foRT T He o1 e -Tramafeh, AEshifertet R AT qeaich D gaTe foht T Al it gorm ¥ Feft formareit # seat
o 3R e YfFoNES A W Hasl: 8 37K 4 ferii 7o Tt o | 78 frepdt fepren 7w € fon faenfia Tfifeens eiferfiom-
Yohadh ftheq T WU agHee Tohoe Hed § SiTaRieTT WarsT &l FRHT & foTe Swherargeie st ferar ST Fear 2 |

oot 8. SRR N SR Teh{STT 3R DEHTE I TR0 Jeh o GUa! & o
SATRASH-Hehd fthew 31 TR it g

UREISHT o1 vitder: S0 U Weagiie! R SEe foeh & THA1 # hifeie 3R ATgER
TRTURIER ST kT fSeToT fagetsor

T 3w Ef. TH. HedT
He-3Faueh: €. T, JYFIR
e fafér o o €1 wht wenfea fafer: w8 2023 9 et 2025

&9 F W9 F TYA T T AR (e age STeR 7o FelRuthiTehier (W), frmthfrre (i) @ik
TAR Rl (THUH ) & Tre-Qre i & o uer gier 3iR Gaereicl s3-esd JiEao &30 a| Wagmics faf
T 51 S T 2 | i Tk e ¥, et 1 uRve % S 96/23/24 % T T H wftet fomar w2, frad @
TRl F I e TRy G ¥ | Uil THice T 3TN ik 39 O UfEh{ehierd o foera fsRer e femar e
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o7 | T UeheT-=RUT Ffeha Tkt Il & e Tide il Sexihy ¥ Afeag-Heiferd famer o o1 R #ed o forg waia
T Y U TR T Scae il © | 376k H UfhieRict STeRIS! <l ool Scisi- Al § o =RoT ufereel g s
e (100 fit x 2.1 faeft, 1.7 foeft) TR U Aieeer =R01 o | ST foman @ o, foe 0.01 et emifaw wiice
T IR wgeiffee wnfier 9 | gedivet Rues wif el (THSIREH ) & 1Y SoTee i Tordl-UHTE/THTY 1 ST ohid
TU, Yot 2Ted S ¥ S| Thel ohi gl & STER R HeTaieleed 1 e 3% TRETofehor fha T o
321> 152, 321> 257; HUH-SI5 327> 157; 37 354> 185, 354> 184; 2U-EM4 359> 188 3IX UHUT 356> 185, 356>
118; TRUH-S1 3 361> 188, W | AN & HET-AA faf-@mT () 2021/808 H HWihid AMES I ITAN ik
faferll & el I HheTdrIde Fenfd o @ or | IEshdr F 9 %9 9 (LLOQ) & |1 Y & folT 0.05-2
ng / kg = AT GHT R 2T fthe. (I IO 0 0.99 ) T4 foma, ST 0.05 pg / kg & @R 5-300 pg / kg =i A6
U 8 | TAUEASTR] 5 g / kg B % WY 2T 3R ThHUT o o | Terster] €9 3T iR IRdie oIk wieRue & w0 2 |
TR T % WG F T Tk R MY AT ST T e @R |
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AT 4. THRIRIT TSI o THTH/THTH TrHieT

%.9. Th{ehied Ne 7 Slex 99

1 FANFR b TeT 321 152, 257

2 CIGICR IR 327 157
d5-FANTh{-ThTeT

3 oI thf<rehTet 354.05 185,184.9

4 ARG AD 359.01 188
d4-r3n- R {wepTer

5 TR il 356.05 185,118.9

6 IdR® A= 361.02 188
FARBhI-SI3

TR ST Yiieh: YRR/ Ueh gT HiF ITE) o YHIUiiehuT & fore Sieqe firfi-amenre 3R
TS TSIy AfeeT (TTRTRUN) faveyor wa o faema

eI 3T=avek: <f. fIieT =i .
He- 3Faue: . di. THFH, 2. fauRST u.e1R.
i fafer ofR o €1 et wenfera fafer: TeisR 2020 - eeER 2023

T URETSHT ST S8 Uk gU Wi SIS o JoTifd TR o fel uareiRun gfing qrdeifies fit areae we fantad
AT € | ST it IRDIS - THARTH TR T k! fafTedr 3R Haeeiierar & fog IR w1 femar e fafemear
e 6 ST (Fe: IR, T YHY, Tg: TiMl, TR IHT, T T, IR AT SR Tk e (25: 250 25: 25:
25) g, T, R T A A0 R T 90§ Foeh ST & rey foman T o | TR e S He-Tre e 7
fagror (fe 10) & wonfa-fafeme free & aoEe & TR R T IR TSTfaar i 3TenT Y qehdl € | YT T 419 SIS
T T AT U AT foeeTour fmar =T o S soeh WHTeRRoT § T | 0 U, Wed 3iR I 1 7id
50:50, 75:25, 90:10, 95:5, 99:1 3 99.9:0.1 (Te3/Tecq ) TR W TIR Tohar 12T &7 | UROmat F e =re fof <ieg
i ST UTHY 0.1% &R W off Uieh SIUAT ot IURAfa 61 TaT o+ § 9&m & | 39 3122 ¥ faesrfad Sieau fieft anere
- THSIRUA R | THIGHIRAT I GorT TETH A fofer ¥ i 7 off, St aiufe e 8 2R 389 a1g IR
STTHAYT € | IR fershfad Sy it RS - THeTRUT T 5RT 9 URTH % 3TE € |

et Faporise |0

i S 10 U A SR #
fafrear fagersor - g aig fagor
e SR T T SR A wrifivet €
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RIS a1 TTHeh: AEATHT o SR feehe Wl § SHATu] el S+ INTSTeh! o siiel IRTORTe
TfeRie o SRaH fageraor W 1 |

T 39eh: <f. T3 eclle
He-3Faueh: <. e o, A, R SF. 0. % 3G
o fafer 31 g g et denfara fafdr: =reier, 2021- @R, 2024

Wy ST HHHOT Uk T WIS ST-eh T G ¢ | HiueiegsTe et (2018 ) 3 S8R, . #ef (T= 38) 3R
HIEH FSTfd o Tt sRME 3Tedeie | (TH= 13) fafq= aat o o deiemifes feteh 1 ST e fets TaR
farfer gRT deTmeshiferer Saamsiierd TIeror & 7Rl 9 | 3TeRIE & &5 & IR R, YRmT =l eifasaeeiet (37), geaadi
(e12), IR fadielt (2T) &% &9 ¥ onfighq femar T |

S foht T 38 £, i TEERICH ¥ 9, 31 STEHied o THRet (81.57% ) & Uid Ufaire Uerid foha, $5eh ag
SIIERTT (28/33; 73.68% ), TRHANTH (27/38; 71.05% ), TRASHART (26/38; 68.42) T TIH W %),
TR (24/38; 63.15% ), FARERTRITT (14/38; 36.84% ), TESIFRIET (8/38; 21.05% ), HEHERT (6/38;
15.78% ), 3R AT (5/38); 13.15% ) | ST 3TeATE, T fhT T Tt €. el MEHeIcH HEHEREET 2K
TR % i Sargsfier ume 7y |

IAAM FeTTH H, T, el STEUeied & o qeT & fafi=T Sifaer Wt ¥ sNme U g - oty gfRre Ted w5l
I & T off | et TRy, 33 . il STEHRICH (86.84% ) %I Hel 38 THRICH § H THEIRN 3 & &7 H
TEEH T €, A Ceteriesd & 3 fafu=T ot § 2iferh a1 SHeh SNieR Ui | 33 THEIRR- 2. Ficl SRdeied ¥ ¥ 15
SEEIATH (45.45% ) Uiegt SIUT § X T 7T, 36k o8 Wit (6/33; 18.18% ), a1eTH (5/33; 15.15% ), et
(4/33; 12.12%), 3IR & dfeX (3/33; 9.009% ) SRAS fFT M|

S foRT T 13 HEHMET Jolid TEded ¥ §, 11 TEHiey 1 SRR (84.61% ) o id Jidxre yeiid fohar,
T SIS FATaAaRRaT (9/13; 69.23% ), TRHENT (8/13; 61.53% ), TR (6/13; 46.15% ), FAHBHHIA (5/13;
38.46% ), SICTURET & Frer-are TSI i (4/13; 30.76% ), WitherEd (2/13; 15.38% ), 1R TUHETRM (1/13;
7.69% ) | ST STCATE, TIET0T foR, T HeH-eT o T STEEeed HRIBMENT SR S—m & Ui Toesiie T 4| adam
e B, e o faferT sifaeR ®MT ¥ SRWg WMl STedieicd & s U oIg -<al iaile Y- < TR o7 | et ety
Fe 13 THHE STEERET ¥ T 9 (69.23% ) THSIRR T TE M| 9 THESTR M TEdied ¥ o, 5 TEueied
(55.55% ) Tiee] Sift ¥ awe foFT T, 35 a1e el & TIE-Te O < ael (2/9; 22.22% ) 1 5t ifer foha TR |

TG e UTET 3R WTHIUTERT & 3Tehei o foTT Uehiehe 3NfHerT gishioT

T 31 Aueh: Kot ssit
HE-3raueh: AT o, YR, TH. JYFHAR, I 0. MR
TR fafer o g 2 et Sefera fafr: eraeet 2020 § fadeRr, 2023

fafs=T faeh SiTersT & =i 91 g &1 Torem § iaffed stoifaes fame o A @ 2 | STee-2E-ReH g fdfdes
ST -FTg UTet/JAlse. A Wil (JUadiuetdl-sReleiuth/THUE ) <l SUIRT Hid gU, auifash sieer (Fie)
3R Feahar (foFtt) & & haer: 9 IR 18 9we ¥ UgeRfe TU& 9raus ¥ Hersiensed 3R 7 § X il Jea
T & I T8 TR Heraieliien 19T € | 50-1000 ST &l S| Sl T GehRIcieh ST Gl STE-Ieh0r (THSTE )
Are ¥ ST YT fohal T o | THed Se (&t 5.1.0) 31 STAN Shich shed Sel ol Jd-HHifea (e fecaem, femaregem
3R TARHE ) foRaT T o7 | THUE-Se HeTsieli e THTEY Tage fohe <l ST THICSH & foru ush dedf Seed &
T H e T o7 | ek TRE A i 3T o Wi ety % oI Hersiiere 6.0 § ST foha T o | STy
feaifert T SR T TU, ST TET | 146 Herslcleed & TeaM &l T2, i ¥ 58 31R 40 2Af5d erdezed Haw:
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UTRIR SITIer 3R Sheehare i § 9 4|

T TR % S HH Y A 2 (3TU) 2 A< 0.5; W-9 < 0.05) F R o HreF faRIwaredt 1 Hecaqol &9 J aeet
@ T 2 | smfafafid Hersieneed i uren 7@, e-fafeered, Tel-sHiEd, heent, grheia, s s,
TeRelfr, -ufafefafeler, e R frufe| fiEie SiEer R T 3R Thid wife ¥ Ia1 = © & Fof f=ar
F 97 U Tehi (W) 7 e €, T Teel oI o Ui T A §9 ¥ Fo faT 6 87.2% H AWeH e
U 2 € TR wite , T4 91 IR 9 3 S o oTer- ofe e B faafta R e &, S < wEt & < wiferne

Y ¥ TEAYUl HAWGl o Hehd od o |
L ..
@
L @ ..
L) > %,
;#ﬁ!}ﬁﬂm“'
AR i
E._ — au*". ® .:-:
‘%\ -10 E‘n"':' - E1Y
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uu“l "
L
g e

P ¥
(LR

ot 12 (W) TiiT SIEieR R wite, 3R () 2 < TRiT TR SHgRaEsS fafy i wie
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FIFRE THERIUT TURTE H whicter/ feife o1 deaUigsion: tiatiediesfea iR terwefaa
Tfafafar 3 Wy AR TeEey

WA 3Taeh: Kot Ssft
HE- 3TaNeh: TdT off. Fevawe
TR fafer 3t @ B et Henfera fafer: ereeer 2022 ¥ @R, 2025

TS BESIHE i THE/4R BReifardd (FR=r) 1 STan o fae i o=l ¥ i e e fi-dieie (4)
o T RleTSIST USTed & 91 IR fohar &7 o7 | UE BRSIieiidd Tishar sl W i 3T THE@h G99 § sl hich
RS- AR E RN o foTu Uk fsham SXaard o1 WA fohal =T o | qRUReR Fsheor &6t o 8, Sfeg™s e -
Felie (ST IR TF gFi fafedll) 7 sEsifcded &1 Sus 3R eReiarad =i feit & #h g9fg =i du= +
TS S-TRRLEE FieTolisT SR H URURe ikt &1 Gorl ¥ ded St 07 &, S, Joeierd, TaeamET
TIIETS, dex BifeeT TR 3T1el BIfes &FHdT, I &7, 31R Whid ferdr | 9iue & oM, g, 7R e &g &
T 7 R SIS % WY SUEIRG A % FERU #Egge (') R JREE Aega (i) fEm iR demehfen
SUAR i JoIT H T TG Y 2Aferh o | Hiog o THERTE 3R Wael ¥ TaT =t & stegse M-2lede 7 Wua =i ureafaes
AT 3R e Gt T AT R | Hiee Scdsi Thi- seiare (= ARl (FESEM, 700x ) = f==mr & ush
T, TN 3R g -T T G G | e STER 7 U faufed T s gesi+ e, Safn semse-
STERT AT  Teh TS, fEwqol R Hafierd TTEaT ol Tl 9l | STegiTs -Ufaee s faptur 4 fe=mr 31X dsighfes
STER i g1 H IR Hieeny St heerded e e Al dtareEt (S o 3R Ty % ) IR BRe w9
YA ST TfAfafe (THTRT) T Heaqul &9 F T | ST STid STER § et sREIIey i THE STeRr®
Tfafeer ey e1feren off, STk e SIS TH, g2 ST s o

Aurmide |

0.25 — Amide Il

0.20 = — UB
Amide i

0.15 -

0.10 -

Absorbance

0.05 -

0.00

T ey L) L] T T T It T
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Wavenumbers ci’!

a1 13, fafsr= TRt | FepTel TT HieieH SRSIieT Sl ThHSTE TR Terel
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o1 14 tficteys, M9fd, IR A9 WY % FE ¥ FoH sRgiiciied % SR St F dege

RIS o1 Yiieh: Fahe T WE-SIE MR U e/ Siiet o1 ferehma 31 sigroT e

T 3eh: AN 1, M
He- 39 T,3TR. 47 (09.06.2023 0% ), TH. GYFAR, U o, A, W, % 1, 3R fore Fem
iy fafér 3R g @M it enfera fafr: sresR 2020- @R 2024

Faghe 3R W THERT 1 e Ffhall 3 IROTHREey SU-Srel 3hl Ueh Wecaqut A  UROm 21 & ST 9ie ST 3 o Suger
T F | Fape T U 7 I IUSAGH bl IR UG BRI Frohe SU-3IG WIS ol e ki oh fore Fsiferd fefam i e
e W eSS Tedt SH-UIeae el ol ST e oy % Sciled H R /| 9 foe Tu died) shiiiede e sl Agshiferet
OTerlT Tk W 3 iR &ff | o e foRT T Tegt SIS i ST shieh Ue Terd 3 =R WehR qAR R T & | ITeTq STHeRi %
T o UTeRIT Geeliehet + Teh fe foh Ferehiira et STert o o ¥ Hiae Joa & S e b T diedt ot =hi 9nfifet il
F TR N TEEqo T T JAET A | Y TR H S T oo 0.37-0.42 TS, A+ o T IR qHa Gadt
foRIaaret a6l T o o | Uieg] aEieae Hiet Sl A i o WR F T foRarsti | il T919 TST| e T &l Tt e
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Extramural Projects

Assessment of animal welfare, halal authentication and detection of food fraud
through integrated omics approaches

Funding agency: Education Division, ICAR, New Delhi

PI: Dr. Naveena, B.M.
Sanction No. and amount (Rs.): Ag. Edn.27/04/NP-NF(VP)/2019-HRD; 381.00 lakhs
Start Date and Likely date of completion: October 2022 to September 2027

In the first study, the impact of traditional halal meat production without stunning (NST) and commercial
slaughter with electrical stunning (ST) of 100 slow-growing broiler chickens on blood plasma and different
biochemical, enzymatic, hormonal, meat quality, and proteomic changes was evaluated. The results revealed
lower (P<0.05) post-mortem pH values and higher redness (a*) scores for ST samples relative to the NST
group. Myofibrillar fragmentation index and bleeding efficiency (%) were lower (P<0.05) in ST compared
to NST samples. The ST group had higher (P<0.05) creatinine, total protein, alanine aminotransferase (ALT)
and triiodothyronine (T3) than the NST group. However, no difference (P>0.05) in blood glucose, lactate
dehydrogenase (LDH), creatine kinase (CK), thyroxine (T4), cortisol and aspartate aminotransferase (AST)
was observed relative to NST samples (Table 1). The 2-dimensional gel electrophoresis (2-DE) coupled to
MALDI-TOF MS of meat samples has identified 14 differentially abundant proteins between two groups
(Fig.1). Proteins demonstrating positive correlation with stress, namely Adenylate kinase isoenzyme-1, Rho
guanine nucleotide exchange factor (NST), and Apolipoprotein A-I (ST) were overabundant (Table 1). From
this study, it is concluded that electrical stunning of broilers prior to slaughter or traditional halal slaughter
without stunning does not adversely affect the meat quality.

In another study, blood biochemical, meat quality and proteomic changes were evaluated in slow-growing
broiler chicken subjected to ritual slaughter like halal (HS) and jhatka (JS) without stunning and commercial
slaughter with electrical stunning (ES). Significant stress indicators like cortisol and triiodothyronine were
markedly elevated in JS, whereas increased (P<0.05) levels of lactate dehydrogenase and creatine kinase
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was observed in JS and ES birds. No changes in meat quality were observed between the slaughter methods,
except improved (P<0.05) water holding capacity and lower shear force in ES samples. The 2-dimensional
gel electrophoresis coupled to MALDI-TOF MS elucidated the overabundance of glyceraldehyde-3-
phosphate dehydrogenase and L-lactate dehydrogenase that are positively correlated with stress in JS
broilers. Bioinformatic analysis explored the multifaceted landscape of molecular functions. Current study
has uncovered that ritual slaughter techniques and commercial meat production practices elicit varying
levels of stress in chickens without adversely affecting the meat quality.

.’I‘
o]
.
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Fig.1. Representative 2-DE gel of total muscle proteins extracted from Pectoralis major muscles of halal
slaughtered birds without stunning (NST) and slaughtered with electrical stunning (ST). Gels were produced
in three technical replicates. Protein spots identified through MALDI-TOF/TOF are highlighted

Table.1. MALDI-TOF MS identification of proteins extracted from chicken (Pectoralis major) subjected to
electrical stunning or halal slaughtering without stunning

Spot Species |dentified Seq. Protein | Protein | Peptide Peptides (m/2)
ID (Accession No) protein coverage | Mass score | position
(%) (KDa)
NST Gallus gallus Tropomyosin 20 32.871 46 92 — R.IQLVEEELDR.A
32 (TPM2_CHICK) beta chain 101 (1243.61)
168 — R.KLVWWLEGELER.S
178 (1284.71)
NST Gallus gallus Adenylate 33 21.783 116 11-22 KIFWGGPGSCGK.
30 (KAD1_CHICK) kinase G (1130.63)
NP_990440.1 isoenzyme | 33-45 KYGYTHLSTGDLLR.
A (1495.72)
90 - 98 K.GFLIDGYPR.E
(1037.51)
150 -  K.RLETYYK.A (972.5)
156
NST Gallus gallus Coiled-coil 52 24.378 62 2 —22  MVFYFTSNVISPPYT
31 | (CCD25 XENTR)  domain- MYMGKDK.Y
NP_996856.1 containing (2488.18)
protein 25 44 - 52 K.LSSAHVYLR.L
(1045.58)
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NST Gallus gallus Rho guanine 26 86.665 78 308 - R
31 | (ARHG6 CHICK) nucleotide 2 320 VGGCFMNLMAQF
exchange R.S (1562.87)
factor 6 399 - K.AITSFK.S (666.39)
404
405 - K.SLVSQCQELRK.R
415 (1347.69)
711 - K.DEVKELK.Q
717 (860.47)
ST Gallus gallus Replication 21 40.138 85 1-14 MEEEEVLEVVEDEK.A
13 (RFC2_CHICK) factor C (1706.74)
subunit 2 24 - 46 R.GPTDTLGSAPAAS
GHYELPWVEK.Y
(2383.16)
127 - K.MFAQQK.V
132 (768.56)
ST Gallus gallus Apolipoprotein 44 30.661 199 120 - K.IRPFLDQFSAK.W
29 | (APOA1 CHIC) A-l 130 (1321.76)
164 — K.LTPVAEEAR.D
172 (985.57)
185 — K.NLAPYSDELR.Q
194 (1177.62)
230 - K.MTPLVQEFR.E
238 (1120.61)

Developing and Pilot Testing Specialized Knowledge Products on Human Wild
Life Conflict (HWC) Mitigation for Agriculture and Veterinary Sector in
India (Lead Centre: ICAR-NAARM, Hyderabad)

Funding agency: German International Development Agency (GIZ)

Cooperating Centre Principal Investigator: Dr. Naveena, B.M.
Sanction No. and amount (Rs.): D-02/6/2021-1C-I; 87.10 lakhs
Start Date and Likely date of completion: December 2021 to June 2023

A multi-institutional, transdisciplinary project on “Developing and Pilot testing Specialized Knowledge
Products on Human-Wildlife Conflict Mitigation for Agriculture and Veterinary Sector in India”, implemented
in technical collaboration with GIZ, German Agency for International Cooperation, was launched on 24th
January 2022. A workshop on operationalizing one health: Taking stock and planning a cooperative approach
was held on 21st April, 2023 in hybrid mode. Training of faculty and experts of the State Agriculture
Universities and KVKs on “Holistic Approach to Human-Wildlife Conflict Mitigation: Taking a One Health
Approach” was held from May 3-4, 2023 in virtual mode. One health tool kit covering different areas, viz,
zoonotic diseases, occupational health and safety, food safety, livelihood, climate-smart agricultural practices,
emergency preparedness, disease surveillance and monitoring infrastructure, and capacity building, were
discussed. The closing workshop (Fig.1) discussing the role of wildlife in developing strategies for one health
State and National Action Plan and the way forward was conducted on 16th June 2023.
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Panel discussion and closing workshop held on 16 June, 2023 at New Delhi

Systems-based integrated program for enhancing the sustainability of antibiotic-
restricted poultry production

Funding agency: United States Department of Agriculture-Sustainable Agricultural
Systems (USDA-SAS) Grant

Principal Investigator (Indian Side): Dr. Naveena, B.M.
Sanction No. and amount (Rs.): US Grant No. 2020-69012-31823 and AS/12/54/2023/ASR-I1
Start Date and Likely date of completion: 2022 to 2025

As a part of the USDA-Sustainable Agricultural Systems (SAS) Grant “Systems-based integrated program
for enhancing the sustainability of antibiotic-restricted poultry production”, University of Connecticut, USA,
University of Minnesota, USA, and ICAR-National Meat Research Institute (NMRI), Hyderabad joined
together to promote sustainability of poultry sector in USA and India. A team of 3 scientists and a graduate
student led by Dr. Kumar Venkitanarayanan, Associate Dean of Research, College of Agriculture, Health
and Natural Resources, University of Connecticut, USA collaborated with Dr. Naveena, B.M., ICAR-
National Fellow, NMRI, and PI, Indian Side. During their visit from September 4-8, 2023, an interactive
industry-academia workshop was organized at ICAR-NMRI on 5 September 2023 with the participation of
more than 75 stakeholders. The team visited Indbro Research and Breeding Farms, Hyderabad on 6
September, 2023 to understand sustainable management practices for backyard poultry and slow-growing
broiler production. The eco-system services for ensuring planetary health through backward integration
with 15000 farmers and modern retailing of native free-range chicken like Kadaknath, Aseel, and Ghagus
at Country Chicken Co., Hyderabad (an incubate of ICAR-NMRI) was also witnessed. On 7th September,
the team visited ICAR-DPR, Hyderabad, for an interactive meeting with the Director and Scientists,
specifically in the area of emerging poultry diseases, vaccines, AMR, and one-health approaches. Later, an
interactive discussion cum presentations on “Agricultural Education System in USA and potential
collaboration with India-policy dialogue” was held at ICAR-NAARM, Hyderabad in collaboration with
NAAS Hyderabad Chapter and ICAR-NMRI. More than 100 faculty and students in-person and 119 online
participants were present. Overall, the project is targeted to record sustainable practices among poultry
producers, processors, and consumers both in India and the USA to meet UN-SDGs.
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Participants of the workshop at ICAR-NMRI, Hyderabad

Interactive meeting with Director and Scientists of ICAR-DPR, Hyderabad

Traceable value chain for safe pork in the North Eastern Region of India

Funding agency: ICAR-National Agricultural Science Fund (NASF)

PI: Dr. C. Ramakrishna

Co-PIs: Dr. Suresh Devatkal, Dr. Yogesh Gadekar and Dr. A. R. Sen (up to 09-06-2023)

Sanction No. and amount (Rs.): F. No. NASF/PA-9025/2022-23 dated 30.08.2022; Rs.22.40 lakhs
Start Date and Likely date of completion: September 2022 to August 2026
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A decision support system (DSS) for facilitating antemortem (AM) and postmortem (PM) examination of
pigs has been tried during the reporting period. A total of 105 diseases of pigs with typical lesions have
been tabulated for the antemortem exam of pigs. Probable disease and antemortem decision (Accept /
Suspect / Reject) for different age groups of pigs regarding 1) General observations, 2) Skin Changes, 3)
Respiratory / breathing changes, 4) Digestive changes, 5) Behavioral changes, 6) Posture and gait changes,
7) Structure / Conformation changes, and 8) Discharge / Protrusions from body openings were tabulated. A
total of 83 diseases of pigs of either sex with typical lesions have been tabulated for post-mortem exams of
pigs. Probable disease and Postmortem decision (Approve or Partial Condemnation or Total Condemnation)
regarding 1) Head, 2) Skin, 3) Muscle, 4) Lymph nodes, 5) Lungs, 6) Joint/bone, 7) Abdominal cavity, and
8) Thoracic cavity were tabulated. The ante-mortem and postmortem examination of 45 pigs slaughtered in
local slaughter places in and around Hyderabad was carried out to record the typical lesions for different
disease conditions for supporting Decision Support System (DSS). All the 45 pig carcasses were approved
for human consumption with a few partial condemnations. The physicochemical properties of pork
(particularly the colour of pork) are being analyzed at different storage periods at room temperature for

Fig. 2. Postmortem examination of pig carcasses

Exploiting encapsulated nanoparticle conjugated phytochemicals to combat
antimicrobial resistance in poultry

Funding agency: National Agricultural Science Fund

PI: Dr. Deepak B. Rawool

Co-PlIs: Dr. Girish Patil and Dr. B. M. Naveena

Sanction No. and amount (Rs.): NASF/ABA-8007/2019-20; Rs. 171.0315 Lakh
Start Date and Likely date of completion: November 2019 to March 2023

In the era of antimicrobial resistance, with the limited antibiotics in pipelines, currently non-clinical and clinical

research is focused more on the identification of novel and non-conventional anti-infective adjunctive or
preventive therapies. On a similar line, the present study has observed that the chitosan/alginate encapsulated

Annual Report 2023 71 iftfe gfdereT 2023



1.3 U.-IECRT il RIeI SR

nano silver entrapped with cinnamaldehyde (EAgC) and thymol (EAgT) were found highly effective against
MDR E. coli and Salmonella spp. in the in vitro and in vivo assays (Galleria mellonella larvae, Swiss Albino
mice and broiler poultry). Further, to test its utility for field applications, the safety trials of both molecules
were performed as per OECD 425 guidelines (acute and sub-acute toxicity studies) in broiler poultry and field
trials in broiler birds (n=1250) at Indbro Farms, Hyderabad. The acute as well as sub-acute toxicity trials
performed on broiler poultry revealed that both the compounds (EAgC and EAgT)- treated groups retained
optimum feed-conversion ratio (FCR) between 1.40-1.60 (Fig.3). No mortality was evident among the
compound-treated groups. Also, significant changes were not observed in the serum biochemical parameters
(total protein, blood urea, creatinine, ALT, AST, and ALP values) in the treated as well as control groups.
Interestingly, no silver residues were detected by atomic absorption spectroscopy in tissues of the birds (liver,
kidney, and breast muscle) after trials (acute and sub-acute toxicity studies, and field trials conducted at Indbro
Farms, Hyderabad). Besides, significant differences were not observed in the overall gut flora of the birds of
the control and treated birds (EAgC and EAgT) through metagenomic studies.

Acuts Toxicity Sub Acute Toxicity
in B Contro o B Control

WGl - W C
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Fig.3. FCR of poultry treated with encapsulated nanoconjugates (a) acute toxicity study
(b) sub-acute toxicity study

In brief, the results of this study inferred that both the molecules were safe for oral therapeutic application in
poultry. Presently, the commercialization of the developed product for poultry industry use is being explored.

DBT Network Programme on Anthrax Diagnosis and Control in India (Multi-
Institutional)

Sub project: Development of latex agglutination test for detection of Bacillus anthracis spores in
animal feed supplements and soil samples

Funding agency: Department of Biotechnology (DBT)

PI: Dr Deepak B. Rawool

Co-PIs: Dr. S. B. Barbuddhe, Dr. P. Baswa Reddy

Sanction No. and amount (Rs.): No. BT/PR36327/ADV/90/280/2020, Rs. 66.87 Lakhs
Start Date and Likely date of completion: September 2021 to September 2024

Anthrax caused by Bacillus anthracis is a fatal zoonotic disease, and soil acts as an important reservoir for this
pathogen. In this study, we aim to develop a latex agglutination test (LAT) to detect B. anthracis spores in animal
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feed supplements and soil samples. Accordingly, we have identified 7 peptides (3 from a literature search, and 4
from in silico analysis) and developed LAT with the IgY antibody raised against the peptides. Further hyperimmune
sera were raised against the UV-killed spores of B. anthracis, B. cereus, and the cocktail of B. anthracis-specific
peptides (PA-1 and EA-1). Then, the LAT was optimized using the IgG antibody raised against the B. anthracis
spores @ 200pg/ml antibody concentration. The optimized LAT was found to be specific for B. anthracis spores
and could able to detect up to 105 spores/ml. Further, to check the utility of LAT in soil and animal feed supplements,
sterile soil and meat meal samples were prepared by using wet heat (Autoclave- 121°C, 151bs, 1hr) and dry heat
(Hot air oven- 200°C for 24h) sterilization and sterility was checked in BHI/Nutrient broth. The sterilized soil and
meat meal samples were further used for spiking studies with different concentrations of B. anthracis spores (1010,
108, 106, 104, and 102) and different proportions (100:0, 75:25, 50:50, 25:75, 0:100) of B. anthracis spores and
spores of related Bacillus spp. (B. cereus, B. subtilis, B. licheniformis, B. thuringiensis, B. mycoides) to determine
sensitivity and specificity in spiked samples, respectively. GABRI technique with sucrose-TWEEN 20 as a carrier
media was used to recover spores from the spiked samples. The spore recovery percentage was between 50-75%
for both the spiked soil and meat meal samples. The developed LAT was able to detect the spiked soil and meat
meal samples with up to 106 spores (Table.2, Fig.4). Further, the developed LAT was also found specific as it
revealed positive results with all the proportions ((100:0, 75:25, 50:50, 25:75) having B. anthracis spores except
in the mixture wherein other Bacillus spp. spores were present (Table 3, Fig. 5).

Table 2: Sensitivity of developed LAT in spiked soil and animal feed supplements

Sample Spiked spore  Concentrated Spore  Recovery  Agglutination
concentration  count after recovery (%)
(ml) (ml)

1. Spiked soil 1x10' 1 x 107 (A1) ~70% Positive
2. (A) 1x108 6 x 10¢(A2) ~75% Positive
3. 1x108 3 x 10*(A3) ~66% Mild Positive
4. 1x10 11x 10? (A4) ~50% Negative
5. 1 x 102 - (A5) ~0% Negative
6. Spiked 1x10%" 9 x 10¢(B1) ~60% Positive
7. animal feed 1x108 3x10¢(B2) ~75% Positive
8. supplements 1x10¢ 9 x 10*B3) ~66% Mild Positive
9. (B) 1 x 104 1x 10° (B4) ~0% Negative
10. 1 x 102 - (B5) ~70% Negative
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Fig.4. Sensitivity of developed LAT in spiked soil (A) and animal feed supplements (B)
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Table 3: Specificity of developed LAT in spiked soil and animal feed supplements

S.No Sample Spiked spore (10'%/ml) Agglutination
1. Spiked soil (A) BA -100% (A1) Positive
2. BA-75%+ OB-25% (A2) Positive
3. BA-50%+ OB-50% (A3) Positive
4. BA-25%+ OB-75% (A4) Mild Positive
5. OB -100% (A5) Negative
6. Spiked animal feed BA -100% (B1) Positive
7. supplements (B) BA-75%+ OB-25% (B2) Positive
8. BA-50%+ OB-50% (B3) Positive
9. BA-25%+ OB-75% (B4) Mild Positive
10. OB -100% (B5) Negative
- @ '@ . (s /)
B w g ool
g & W
Spiked Soil Sample Spiked Meat meal Sample

Fig.5.Specificity of developed LAT in spiked soil (A) and animal feed supplements (B)

Establishment of a Consortium for One Health to address Zoonotic and
Transboundary Diseases in India, including the Northeast Region

Funding agency: Department of Biotechnology (DBT)

PI: Dr. S. B. Barbuddhe

Co-PIs: Dr Deepak B. Rawool, Dr. Laxman R. Chatlod, Dr. Yogesh Gadekar and Dr. Vishnuraj M. R.
Sanction No. and amount (Rs.): No. BT/PR39032/ADV/90/280/2020; Rs. 115.9676 Lakhs

Start Date and Likely date of completion: August 2021 to August 2024

In this project, we have been assigned a task to go for pan-India surveillance of foodborne pathogens namely
Listeria monocytogenes and Salmonella in foods of animal origin. Therefore, as per the given sampling
plan a total of 2754 animal-origin food samples were collected from 14 states of our country (Fig.6) and
processed for isolation and identification of Listeria monocytogenes of which 41 samples yielded L.
monocytogenes isolates. Similarly, as per the given sampling plan, a total of 1411 animal-origin food samples
were collected from 14 states of our country (Fig.7) and proceeded for isolation and identification of
Salmonella spp. of which 21 samples tested positive for Salmonella. Besides, two awareness programs on
zoonotic diseases were conducted for occupational workers (slaughterhouse workers). Two isolates of
Listeria monocytogenes from human cases were received for confirmation from SGPGMI, Lucknow, and
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were confirmed as L. monocytogenes serotype 1/2b. In addition, two training programs, one for students
and another for the food safety officers were conducted concerning detection of zoonotic pathogens and
microbial safety of meat and meat products, respectively.
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Fig.6. Details of samples collected for Fig.7. Details of samples collected for
screening of L. monocytogenes screening of Salmonella

Wholesome meat production and value addition for small scale entrepreneurship
development

Funding agency: National Bank for Agriculture and Rural Development, Hyderabad

PI: Dr. M. Muthukumar

Co-PIs: Dr. Naveena, B.M., Dr. Deepak B. Rawool, Dr. Yogesh P. Gadekar and Dr. Rituparna Banerjee
Sanction No. and amount (Rs.): NB.TSRO.HYD/1789/FSPF-DPR-3; 22.00 lakhs

Start Date and Likely date of completion: Jan 2023 to July, 2024

A large number of small and marginal farmers, landless Laborers and shepherds in the country are dependent
on livestock for their livelihood and prosperity. Strengthening infrastructure and capacity building of meat
sector stakeholders on quality and safe meat production and value-added meat products preparation is
essential for enhancing demand for animal produce and thereby improving the sustainability and profitability
of the farming sector.

Under this project, Swachh Meat Hub, a compact and cost-effective assembly, was developed on the
principles of good manufacturing and hygienic practices and is suitable for small-scale slaughtering of
sheep/goats (50 animals/day)/pigs (20 animals/day). The unit has dimensions of 10°(L) X 6” (W) X 8’ (H)
and has all the components required for harvesting and production of meat viz., inbuilt detachable restrainer
cum bleeding platform, overhead rail, hoist, knife sterilizer, carcass washing, carcass fabrication table, and
containers for holding edible and inedible co-products. The inner wall of the facility is fabricated with food-
grade stainless steel (SS 304). This unit is designed to be mounted over the trailer and could be moved by
a tractor or any other suitable vehicle.

Further, low-cost and easy-to-operate structures for composting solid and liquid waste from poultry and
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small ruminant slaughterhouses have been developed. Provisions are made for maintaining an aerobic
environment inside the composter to ensure efticient composting. The protocol for enhancing the composting

process using novel microbial culture inoculum (PUSA decomposer) is developed, and a good quality
manure/biofertilizer could be produced within a 2-3 month period.

NABARD officials and trainees at Swachh Meat Hub

Table 4. Physico-chemical characteristics of compost (Mean + SE)

Parameter Control Treatment 1 Treatment 2
Total composting 62 + 3.60 55.66 = 3.05 46.33+ 2.08
period (days)
TOM % (DM) 55.56+ 0.703 59.41+0.929 48.73+1.131
TOC % (DM) 32.22+0.408 34.46+0.539 28.26+0.656
pH 6.66+0.031 6.7+0.027 8.07+0.021
EC (dS/m) 4.02+0.078 4.71+0.270 2.73+0.073
C/N ratio 14.18+1.132 12.21+0.531 13.32+0.893
MC% 20.92+1.88 18.00+1.14 16.21+1.34
DM% 79.07+1.88 81.99+1.14 83.78+1.34
Weight reduction (%) 55.33+4.50 59.66+6.80 65.66+6.02
Volume reduction (%) 54.36+5.81 48.83+7.14 62.26+5.13939
Peak temperature (°C) 54.53+2.11 58.3+1.73 61.3+2.43
(on 9" day) (on 7™ day) (on 3 day)
Gl% 96.40+8.05 90.84+12.70 113.25+15.16

Under this project, during the year 2023, five training programs on “Wholesome meat production and value

addition for small-scale entrepreneurship development” were organized. A total of 88 participants from 10
states have been trained.
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Table.5. Details of training programs organized under NABARD sponsored project

S. No. Name of Programme Date of Participants (No.)
(Training/workshop/Seminar etc.) Programme
organized
1 Clean meat production and Value 07 -11 August, 17
added products preparation 2023 (14 Male, 3
Female)
2 Clean meat production and Value 20-24 September, 18
added products preparation 2023 (1 Female, 17
Male)
3 Clean meat production and Value 09 -14 October, 24
added products preparation 2023 (16 Male and 8
Female)
4 Clean meat production and Value 06 -10 16
added products preparation November, 2023 (11 Male and 5
Female)
5 Clean meat production and Value 04-08 December, 13
added products preparation 2023 (11 Male and 2
Female)

National Agriculture Innovation fund — Agribusiness Incubation Centre (ABI)
& Institute Technology Management Unit (ITMU)

Funding agency: Indian Council of Agricultural Research, New Delhi

PI: Dr. M. Muthukumar
Co-PIs: Dr Suresh Devatkal, Dr. Naveena, B.M., Dr. G. Kandeepan, Dr. Rituparna Banerjee and Dr.
Vishnuraj, M.R.

Under the component I (Institute of Technology Management Unit), the Intellectual properties generated in
the institute are being protected through filing patents/copyright. Technologies developed at the Centre are
disseminated through participation in various exhibitions/melas. During the year 2023, Memorandum of
Understandings were signed with companies like M/s. Genomix Carl Pvt Ltd., Indbro Research & Breeding
Farms Private Limited, Hyderabad, Delightful Gourmet Pvt. Ltd. (Licious), Bangalore, M/s. Sealed Air
Packaging Materials India LLP, Mumbai, M/s. Xact Diagnotek Pvt. Ltd., Chennai to conduct contract
research projects. Further, Memorandum of Understandings were signed with organization viz., Ranchi
EEE, Hyderabad to carry out collaborative research and extension activities. During the year 2023, two
trademarks and one industrial design were filled.

Under the component II, the ABI Centre has been established with the objectives to generate employment
opportunities and promote viable enterprises in meat/ poultry processing. Four incubatees were admitted to
promote entrepreneurship in meat production and processing. Eight training programs were conducted to create
awareness and enhance skill development. WEN Lift-off acceleration Program has been conducted in association
with Wadhwani Foundation, Bangalore. Invited applications for MSME Hackathon 3.0. Organized several
webinars for disseminating information to startups, signed MoU’s with Ecosystem Partners — EEE, Hyderabad.
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Trainings conducted during the year 2023

S. No

Name of Programme
(Training/workshop/Seminar etc.)
Organized
Skill Development Programme on
Chicken products processing
Entrepreneurship Development
Programme on value added meat

Duration

10 - 13 April, 2023

15 19 May, 2023

products processing

Clean meat production and Value

07 — 11 August, 2023

added products preparation

Clean meat production and Value

20 — 24 September, 2023

added products preparation

Clean meat production and Value

09 — 14 October, 2023

added products preparation

Clean meat production and Value

06 — 10 November, 2023

added products preparation

Clean meat production and Value

04 — 08 December, 2023

added products preparation

Contract Research signed during the year 2023

S.
No.

1

N

Name of Technology/
Know-How

M/s Genomix Carl Private
Limited

M/s Delightful Gourmet
Pvt.ltd.(Licious)

M/s Indbro Research &
Breeding Farms Pvi. Ltd.

. M/s Sealed Air Packaging

Materials India LLP

M/s Xact Diagnotek Pvt.
Ltd.

Annual Report 2023

Name of Contracting Party

Bulk production and stabilization and
facilitating to test and validate the
diagnostic test for zoonotic and food
borne pathogens
Evaluation and comparison of Licious
chicken with market available chicken
for competitive advantage in juiciness
Technology Licensing for Frozen
Chicken/Mutton Haleem Balls

Packaging interventions for chilled
and super chilled meat/poultry- a
pragmatic solution for improving the
quality and shelf life
Evaluation of RAR-ELISA kit for
helminthic infections Diagnosis in
Farm Animals

78

Participants
(Male and Female)

9

(6 Male, 3 Female)
12

(10 Male, 2 Female)

17
(14 Male, 3 Female)
18
(1 Female, 17 Male)
24
(16 Male and 8 Female)
16
(11 Male and 5 Female)
13
(11 Male and 2 Female)

Date of Revenue
Licensing Earned ()
21 March, -
2023
11 July, 3,00,000
2023
02 August, 5,90,000
2023
23 4,32,000
October,
2023
05 1,66,380
December,
2023
afier gfqae 2023



Consultancy/incubate services provided during the year 2023

S.No.  Name of Technology/ = Name of Contracting Date of MoU/MoA  Revenue Earned (%)
Know-How/Service Party Signing
Provided
1 Establishment of poultry  M/s Country Chicken 04 July, 2023 35,400
processing unit Private Lid.,
Hyderabad
2 Licensing of Know-how  M/s Farm Fresh Pork 04 July, 2023 17,700
for value added meat Products & Farms,
processing Vijayawada
3 Establishment of poultry  M/s Indbro Research 17 October, 2023 35,400
processing unit and Breeding Farms
Pvt Ltd., Hyderabad
4 Establishment of poultry M/s Wild Rooster 29 November, 70,800
processing unit Ventures Pvt. Lid., 2023
Hyderabad
MoU’s with Ecosystem Partners
S. No. Name of the Company Date of MoU/MoA Signing
1. Evergreen Energy Enterprises India Private 11 May, 2023

Limited

Webinars Conducted

S. No. Name of Programme
1 Wadhwani WEN Lift off program
2 Opportunities in Agri startup Ecosystem

Workshops/ Exhibition Attended

S. Name of Programme Number of Place

No. Participants

1. Agri Kisan Expo, Hyderabad More than Hitex, Hyderabad
5000

2 LDF Expo More than Hitex, Hyderabad
6000

3 15" edition of Poultry India More than Hitex, Hyderabad

Expo 5000
Annual Report 2023 79

Date of Programme
10 August 2023

10 November 2023

Date of Programme
03 - 04 March, 2023

20 — 23 September,
2023

23 - 25 November,
2023
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Skill Development Programme on chicken products processing from 10 -13 April, 2023

Skill Development Programme on value added meat products processing from 15 -19 May, 2023
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Glimpses of activities during NABARD sponsored training programmes
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Mol with M/s. Genomix CARL Private Limited

MoU with M/s Xact Diagnotek Pvt. Ltd.

Contract research projects signed with industry partners
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Agri Expo during Agricultural Science Congress (ASC) during 10 - 13 October, 2023
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Training and Capacity building in Sheep and Goat Value Chain

Funding agency: National Livestock Mission

PI: Dr. P Baswa Reddy

Co-PI: Dr. G. Kandeepan

Sanction No. and amount (Rs.):15 lakhs

Start Date and Likely date of completion: Start: 2021 Likely End date 2024

Under the National Livestock Mission Project, a national workshop of two days duration was organized at
ICAR- National Meat Research Institute from 2-3 March 2023. Thirty-one field veterinarians participated
in the programme. Dr Ravinder Reddy, Vice Chancellor, PVNRTVU, in his inaugural address, emphasized
the need to explore and popularize the traditional systems of animal health care to cater to the niche
requirements for animal products that are free from drug residues. During the two-day workshop, invited
lectures and demonstrations were organized on EVM methods to treat different livestock diseases like
Mastitis, Skin diseases, Lumpy skin disease, Reproductive disorders, etc.

Dr Punniayamurthy conducted practical demonstrations of ethno-veterinary formulations for common
animal diseases. Lectures by eminent experts from NDRI, TANUVAS, Ayurvedic colleges, Ayurvedic drug
companies etc., were organized for the benefit of the participants. The veterinarians who attend the workshop
have been requested to promote these methods in their day-to-day practice and document the different ITKs
being practiced in their respective jurisdictions.
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Glimpses of activities in workshop

Nutritional evaluation of delignified paddy straw in ruminant animals

Funding agency: CSIR-IICT

PI: Dr. P Baswa Reddy

Co-PIs: Dr. Vishnu Raj M R

Sanction No. and amount (Rs.): MLP-0087; 76. 11 lakhs

Start Date and Likely date of completion: December 2022 to July 2024

A project on ‘Nutritional evaluation of delignified paddy straw in ruminant animals’ in collaboration and
funding support from CSIR-IICT is being carried out. During 2023, the procurement of equipment for in-
vitro digestibility and in-vitro gas production recruitment of project manpower has been completed. In-vitro
evaluation of dry matter digestibility and in-vitro gas production with de-lignified rice straw has been
completed. A growth cum digestibility study in male buffalo calves fed with delignified rice straw-based
diets has been completed at Buffalo Research Station, Venkataramannagudem. The growth study in sheep
and lactation study in dairy animals with de-lignified rice straw-based diets is being initiated.
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Table 6. Effect of feeding DRS on apparent digestibility (%) of proximate constituents in buffalo bull calves
Nutrient T1(Control) T2 Ts SEM P value

(100% RRS)  (50% RRS +  (100% DRS)
50% DRS
Dry matter 49.60+1.03 49.77+2.32 51.16=3.42 1.34 0.888

Organic matter*™*  63.94°+0.61 65.45®+0.67 67.16a+0.60 0.47 0.009
Crude protein 49.49+1.80 48.29+1.03 47.08=1.58 0.85 0.539
Ether extract 66.48+£1.53 65.66+2.01 65.09+1.43 1.39 0.782
Crude fibre** 58.84°+1.10 62.05°+£1.12 67.54a+1.05 1.05 0.000
Nitrogen free 70.70°+0.80 73.81°+0.76 75.72a+0.87 0.67 0.002

extract™*

Table.7. Effect of feeding DRS on apparent digestibility (%) of cell wall constituents in buffalo bull calves

Nutrient T1(Control) T2 Ts SEM P value

Neutral detergent 87.56°+0.45 89.35°+0.43 90.22°+0.53 0.37 0.004
fibre**

Acid detergent fibre 53.47+1.48 52.88+1.21 56.27+1.18 0.79 0.177

Cellulose** 51.53+0.90 54.12°+0.94 61.31a=0.41 1.09 0.000

Hemi cellulose** 69.60°£0.71 82.48°+1.39 88.87°+2.25 2.12 0.000

GAS PRODUCTION (ml) vs TIME (48 hours)

140
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Fig.8. In vitro gas production with regular and delignified rice straw
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All India Network Project on Livestock and Poultry Product Safety

Funding agency: ICAR

PI: Dr. S. Kalpana

Co-PIs: Dr. M. Muthukumar and Dr. P. Baswa Reddy.

Sanction No. and amount (Rs.): F.No AS/11/1/2022 ASR 1V (E-178206)
Start Date and Likely date of completion: Start date: 28.06.2022

A selective and sensitive in-house multiclass multi residue tandem mass spectrometric method is being
established for the simultaneous determination of twelve regulated antimicrobial residues (chlortetracycline,
tetracycline, oxytetracycline, levofloxacin, enrofloxacin, pefloxacin, norfloxacin, sulfadiazine, sulfadoxine,
sulfamethoxazole, sulfamethazine and trimethoprim) in chicken meat samples. The extraction was done
using EDTA and 0.5% formic acid in Acetonitrile. This single-step procedure produces sufficiently clean
extract in order to control matrix-related signal suppression in the electrospray interface with acceptable
recoveries. Multiclass multiresidues in the extracts were separated on a reversed phase acquity BEH C18
column (100mmx2.1 mm, 1.7um) in gradient elution mode with a mobile phase consisting of 0.1 formic
acid and methanol. Using electrospray LC-MS/MS with multiple reaction monitoring (MRM), identification
and quantification of the antimicrobial residues were performed based upon the intensities of mass fragments
from the respective precursor ions: OTC 461>426, 461>443; CTC 479>444, 479>462; ENR 360>244,
360>71; NOR 320> 233, 320>230; TMP 291>122, 291>229; SDX 310>155, 310>91; SMT 278>185,
278>91; SMZ 253>91, 253>155 and SDZ 250>91, 250>155 respectively. The linearity presented good fit
(regression coefficient > 0.99) over the quantitation range of 2-500 ppb with the lower limit of quantitation
(LLOQ) being 2 pg/Kg. LOQ is lower than the Maximum Residue Limit (MRL) set by Codex. For
monitoring purpose, about hundred chicken meat samples were collected from in and around Hyderabad
city. Further analysis is in progress.
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Comprehensive proteomic approaches and development of point-of-need
lateral-flow assay for authentication of animal-derived gelatin

Funding agency: Department of Biotechnology, Government of India

PI: Dr. Rituparna Banerjee

Co-PIs: Dr. Naveena, B.M., and Dr. Vishnuraj MR

Sanction No. and amount (Rs.): BT/P46572/AAQ/1/856/2022; 27.62 lakhs
Start Date and Likely date of completion: September 2023 to September 2026

The project was conceptualized to optimize the gelatin extraction process and determine the hydroxyproline
content of gelatin. The process of gelatin extraction from chicken skin, bovine skin, and pork skin was
optimized. The hydroxyproline content of the skin sample was determined. The hydroxyproline content of
of chicken skin, pig skin, and water buffalo hide skin were found to be 14.07 %,18.85 %, and 18.68 %,
respectively.
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Fig.10. Procedure for extraction of gelatin from chicken skin
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Fig.11. Procedure for extraction of gelatin from pork skin
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Strengthening of Referral Laboratory: Support for NABL accreditation

Funding agency: FSSAI

Project Leader: Dr. S B Barbuddhe

Project Associates: Dr. Vishnuraj, M. R, Dr. Deepak B Rawool, Dr M. Muthukumar
Sanction No. and amount (Rs.): (SO/Adv (QA)137/22-23 dated 29.03.2023); 20.00 Lakhs
Start Date and Likely date of completion: April 2023 to March 2024

This project, supported by the Food Safety and Standards Authority of India (FSSAI), has successfully
upgraded and unified the NABL-accredited laboratories of ICAR-National Meat Research Institute (ICAR-
NMRI) under a single banner: the Livestock Products - Testing and Certification Laboratory (LP-TCL).
This unification streamlines operations and signifies the laboratory's commitment to comprehensive testing
and certification services for a wider range of livestock products. The project facilitated the procurement of
Certified Reference Materials (CRMs) and Reference Materials (RMs), which are essential for accurate and
reliable testing results. LP-TCL actively participated in Proficiency Testing programs for meat species
(SO/Adv (QA)137/22-23 dated 29.03.2023) identification, meat microbiology and compositional
parameters, demonstrating its commitment to continuous improvement and adherence to international
standards. In the year 2023, the Meat Species Identification Laboratory (MSIL), a crucial component of
LP-TCL, successfully processed and analyzed a total of 45 diverse samples (7able 8). This comprehensive
range encompassed raw meat, meat products, blood, feed, nutrition supplements, as well as samples of skin

and hair. Notably, the laboratory's dedicated efforts resulted in the generation of a revenue totaling Rs.
8,02,400/-.

Table.8. The list of customers and number of samples analyzed by MSIL

Sr. No. Type of Customer No. of Samples
Received
1 Police Department 24
2 Forest Department 2
3 FSSAI 5
4 Animal Quarantine and Certification 5
5 FBO 8
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Strengthening of Food Testing System in the country

Funding agency: FSSAI

Project Leader: Dr. S. B. Barbuddhe

Project Co-Leaders: Dr. Vishnuraj, M. R., Dr. Deepak B Rawool, Dr. M. Muthukumar and Dr. S. Kalpana
Project Associates: All Scientists

Sanction No. and amount (Rs.) : (SO/Adv (QA)137/22-23 dated 29.03.2023); 52.00 lakhs

Start Date and Likely date of completion: April 2023 to March 2024

The "Capacity Building of Food Testing Laboratories" project represents a significant step by FSSAI towards
improving food safety in India. By providing targeted training programs, the project empowers laboratory
personnel, strengthens the national testing infrastructure, and ultimately safeguards the health of the nation's
citizens. Under this project, we have successfully conducted four hands-on training programs, encompassing
horizontal safety parameters in meat and meat products, meat molecular biology and microbiology. We have
trained 44 participants from eight state food laboratories and notified laboratories with crucial skills in meat
analysis.

Glimpses of Capacity building programs conducted for staff of different SFTLs
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Various hands-on training programs conducted successfully

i.  Determination of Safety Parameters in Meat and Meat Products (2 sessions): Provided participants meat
and meat products for compliance with FSSR 2011 guidelines, encompassing all relevant parameters.

ii. Basic and Advanced Molecular Techniques in Food Testing: Equipped participants with advanced skills
in molecular techniques, specifically focusing on meat species identification, a critical aspect of food
safety assurance.

iii. Microbiological Testing of Meat and Meat Products: Enhanced participants' understanding and practical
proficiency in advanced microbiological testing methods relevant to process hygiene and food safety criteria.

Project’s probable impacts:

1. Enhanced Food Safety: Improved analytical skills and knowledge of food testing personnel can directly
translate to more accurate and reliable food safety testing, leading to better detection and prevention of
foodborne illnesses.

2. Strengthened National Food Testing System: The project contributes to a more robust and efficient
national food testing system by upskilling laboratory personnel across various states.

3. Consumer Confidence: By promoting accurate and reliable food testing, the project builds trust and
confidence among consumers regarding the safety of the food they consume.

CONTRACT RESEARCH PROJECTS

Isolation, characterization, and multiplication of stem cells under
different culture conditions for the production of cultured meat

Client: Neat Meat, New Delhi

Team Leader: Dr. C. Ramakrishna

Project cost: Rs. 4.32 lakhs

Project Duration: August 2022 to August 2024

Murrel fish (Channa striata) muscle cells were cultured in cell culture flasks with 10 ml DMEM media
without any serum with 5% CO: or without providing 5% CO; and incubated at 37°C or at room temperature
(Cell strainer method or centrifugation method or Trypsinization method) for production of fish cell pellet.
There was no difference between cell growth with 5% chicken serum or without chicken serum. So, cells
in suspension without adding chicken serum can be grown. There was no difference between cell growth
with 10 ml DMEM medium or 25 ml DMEM medium. So, by adding more DMEM media, there was no
additional growth.
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Fig.12: Images of (A) Fish Pellet, (B) Chicken pellet, (C)Fish cells, (D) Chicken cells

Evaluation and comparison of Licious chicken with market available
chicken for competitive advantage in Juiciness

Client: LICIOUS, Delightful Gourmet Pvt. Ltd., Bangalore

Team Leader: Dr. Naveena, B.M.

Team Members: Dr. M. Muthukumar, Dr. Rituparna Banerjee, Mr. Phanikumar and Mrs. Kanchana Kommi
Project cost: Rs. 3.54 lakhs

Project Duration: August 2023 to January 2024

This project was conceived to evaluate different meat quality characteristics which contribute towards
juiciness of the raw & cooked chicken and arrive at a juiciness index to correlate with sensorial
evaluation/comparison. Studies for evaluation and determining the standard cooking method for keeping
the juiciness intact/minimal loss was also done. Findings indicated higher (P < 0.05) water holding capacity
(WHC), expressible moisture (EM), and lower cooking loss (P < 0.05) in Licious chicken relative to wet
market chicken. Sensory evaluation using AMSA 8-point scale for juiciness indicates a score of 4.5-5.5
(slightly dry to moderately juicy) for wet market chicken and 7.0-8.0 (very juicy to extremely juicy) for
Licious chicken. Consumer evaluation of juiciness indicated 10-55% (Dislike) for wet market chicken and
50-75% (Like extremely) for Licious chicken.
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Fig.13: Consumer panel sensory evaluation of Roasted product (dry cooking) prepared from Licious
chilled chicken meat and commercially available wet market hot chicken

Packaging interventions for chilled and superchilled meat/poultry-a
pragmatic solution for improving the quality and shelf-life

Client: Sealed Air Packaging Materials (India) LLP, Mumbai

Team Leader: Dr. Naveena, B.M.

Team Members: Dr. M. Muthukumar, Dr. Deepak B. Rawool, and Dr. Rituparna Banerjee,
Project cost: Rs. 5.09 lakhs

Project Duration: December 2023 to July 2024

The project was conceived to assess the quality and shelf-life of fresh meat and poultry under different
packaging conditions at chilling temperature and to evaluate the impact of vacuum packaging and super-
chilling on physico-chemical quality and microbiological changes in meat and poultry.

Validation of RAR ELISA Kit

Client: M/s. Xact Diagnotek Pvt. Ltd., Chennai

Team Leader: Dr. Vishnuraj M. R

Team Members: Dr. P. Baswa Reddy and Dr. Deepak B Rawool
Project cost: Rs.1.41 lakhs

Project Duration: December 2023 to June 2024

The project was conceptualized to screen for presence of antibodies for diagnosis and detection of 3 parasites
- Fasciola, Dictyocaulus and Haemonchus in farm animals (Goat and sheep) on the newly developed Rapid
Affordable Reliable ELISA (RAR-ELISA) platform. The specificity and sensitivity of the developed assay
will be confirmed. True positives will be validated by microscopic examination of stool and comparison
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INSTITUTIONAL PROJECTS

Effect of encapsulated essential oils for enhancing safety and quality of
emulsion-based chicken meat product

PI: Dr. Y. Babji
Co-PIs: Dr G. Kandeepan, Dr. S. Kalpana, Dr. P. Baswa Reddy,
Start Date and Likely date of completion: April 2018 to September 2023

The simultaneous microencapsulation method was developed using various levels of food-grade sodium
alginate, polysorbate, thyme essential oil, Cinnamomum zeylanicum essential oil, and calcium chloride. This
method was evaluated through 10 experiments with 3 replicates each, assessing microencapsulation efficiency,
loading capacity, and yield percent using the handheld syringe emulsion extrusion technique. The
microspheres were also characterized for Zeta potential to ascertain the quantitative charge of the
microspheres, thermal characterization by DSC, and Hot stage microscopy performed to ascertain polymer
solid dispersions, while, surface and internal structures were analysed by SEM, and HRTEM, respectively.

Table 1: Formulation variations for simultaneous microencapsulation of Thyme-Cinnamomum
zeylanicum using different Sodium Alginate, Polysorbate, and Calcium Chloride concentrations

Sl. Sodium Alginate  Polysorbate Calcium Thyme  Cinnamomum
No. (%) (%) Chloride (%) (%) zeylanicum
essential oil (%)

11. 0.75,1.25,1.75 0.5,0.8,1.0 0.75,1.25,1.75 5 5

12. 2,6,8 1,1.5,2 2 5 5

13. 3,4,5 2 2 1.5 1.5

14. 1,1.5,2.5 1 2 1.5 1.5

15. 0.5,0.75,1.25 1 2 0.75 0.75

16. 1.75,2.25,2.75 1 1.5 0.75 0.75

17. 1.25,2,2.5 1 1.5 0.75 0.75

18. 1.5,2.5,2.75 1 0.75 0.75

19. 1.25 1 2 0.5 0.5

20. 1.82 1 2 0.5 0.5

Among the trials, the highest yield of 89.66% was observed in samples treated with 2%, 6%, and 8% sodium
alginate, 1%, 1.5%, and 2% Polysorbate, 2% calcium chloride, 5% Thyme, and 5% Cinnamomum
zeylanicum essential oil. Additionally, a yield of 77.87% was observed in samples treated with 1.5%, 2.5%,
2.75% sodium alginate, 1% Polysorbate, 2.0% calcium chloride, 0.75% Thyme, and 0.75% Cinnamomum
zeylanicum essential oil.

Cinnamomum zeylanicum essential oil concentrations of 0.5%, 0.75%,1%, 1.5%, 5% produced stable

emulsions. However, 1 % and 5% produced the highest emulsion stability and highest yield compared with
0.5%, and 0.75% concentrations.
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Surface morphology (SEM) and Internal structures (TEM) of 0.75%,1.25%, and 1.75% sodium alginate-
Thyme-Cinnamomum zeylanicum (CZEO) revealed that there was no breakage of the microsphere wall and
release of essential oils. Cost-effective, handheld simultaneous microencapsulation (optimized human well-
being and overall emulsion extrusion performance, ergonomics) method was developed employing various
concentrations of food-grade additives and an emulsion extrusion /dripping method using a syringe (26
Gauge needle) for production of highly stable microspheres for application in the production of emulsion-
based chicken nuggets with acceptable sensory attributes and an extended refrigerated (4+1°C) shelf life of
12-13 days.

Design and development of Portable Meat Production and Retailing Facilities
for Sheep, Goats, Poultry and Pigs

PI: Dr. C. Ramakrishna
Co-PlIs: Dr. S. B. Barbuddhe and Dr. A. R. Sen (up to 09-06-2023)
Start Date and Likely date of completion: October 2020 to September 2023

A low-cost, user-friendly device for in situ aerobic composting of slaughter waste was developed to address
the challenges in transportation and traditional disposal methods. By draining excess water and preventing
rainwater ingress, obnoxious odour, pest attraction, and environmental pollution, and helps in efficient
composting. This innovative solution requires no microbial inoculum, electricity, or manual labour, yielding
organic solid manure within 3 to 4 weeks.

Fig.1. Preparation of organic solid manure using solid waste (gastrointestinal contents) generated after
the slaughter of sheep and goats

Organic solid manure prepared from sheep and goat slaughter waste was analysed. It contained 1.25% N
; 1.72% P; 0.56% K 7.29 ppm Cu; 53.35 ppm Mn; 976.67 ppm Fe; 33.50 ppm Zn; Cd Traces; Ni Traces;
3.09 ppm Co; 3.31 ppm Pb; and 1.82 ppm Cr.

Organic solid manure was provided to CSIR — Central Institute of Medicinal and Aromatic Plants,
Hyderabad for its use in agricultural, application. It was found to be useful as organic solid manure. Organic
solid manure prepared from sheep and goat slaughter waste contained Moisture (%) — 8.71; Crude Protein
(DM%) — 18.61; Crude Fat (DM%) — 0.41; Ash (DM%) — 16.62; Crude Fibre (DM%) — 22.58. Salmonella
spp. Were not detected. It was provided to the College of Fishery Science, Pebbair, Telangana State, for its
use as fish feed.
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A low-cost, user-friendly bio methanation plant utilizes a 2 cubic meter space for anaerobic composting
of liquid waste, producing organic liquid manure and biogas. The plant, kept at room temperature without
electricity, is easily deployable and requires minimal manual labour. Water sprayers minimize water
consumption during operations, ensuring sustainable waste management and resource recovery.

o it AP e - AT el . e ]

Fig.2. Preparation of organic liquid manure using liquid waste generated in slaughter house

Attempts were made to convert animal tissue-based solid waste generated during the slaughter of poultry
birds (head, feet, intestines, other visceral organs, feathers, skin, etc) and solid waste generated during the
slaughter of pigs (hair, skin scrapings after scalding and singeing, lungs, reproductive organs, intestines etc)
by way of composting. This animal tissue-based solid waste underwent a composting process. However,
the end product was oily and emitted a bad odour. It could not be dried to make it into a powder form.
Experiments revealed that factors such as temperature 28°C to 38°C, moisture content, and aeration
significantly influenced the successful conversion of solid waste from sheep and goats into organic manure,
emphasizing the importance of optimal aeration and moisture levels in the composting process. Experiments
using commercial microbial preparations to hasten the composting of solid waste from sheep and goats
showed no additional benefit, as the naturally occurring microbes were sufficient for conversion into manure.
Waste management at the PMART — M facility showed no air pollution or obnoxious odours, as confirmed
by low levels of particulate matter, carbon monoxide, formaldehyde, and total volatile organic compounds.

Technological and marketing interventions (online/ e-commerce) to augment
processing and consumption of traditional/ indigenous meat products

PI: Dr. Suresh Devatkal
Start Date and Likely date of completion: January 2022 to December 2024
Process and Technology developed and available for commercialization

The process for chicken idiyirachi — a traditional meat product of Kerala was standardized. Chicken breast
was cut into stripes and dry marinated with a special spice formulation. After overnight dry curing at
refrigerated temperature, meat was cooked thoroughly. Drying of cooked meat was done using either a solar
dryer or conventional hot air oven. Drying process was carried out till the end moisture of 10-15% in the
finished product. The final product was vacuum packaged and analyzed for quality parameters. The water
activity of final product was in the range of 0.60 to 0.66. Proximate composition was fat-19.7%, protein-
51.7%, total ash-8.3%.
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Fig 3. Different stages in the preparation of chicken idiyirachi

Emerging abattoir-associated occupational zoonoses: A pilot survey and
development of rapid screening assay(s)

PI: Dr. Deepak B. Rawool
Co-PlIs: Dr. S. B. Barbuddhe, Dr. Ashwin Raut, Dr. Laxman Chatlod, Dr. Vishnuraj M. R, Dr. Shyamala R.
Start Date and Likely date of completion: November 2020 to October 2023

A pilot serological survey was carried out to know the status of emerging abattoir-associated occupational
zoonotic diseases namely Q fever and Hepatitis E Virus (HEV) infection among slaughterhouse workers.
Accordingly, a total of 212 blood samples were collected from the slaughterhouse workers representing
different regions of Hyderabad viz., Jiaguda Slaughterhouse (84 samples), Ramnaspura Slaughterhouse (68
samples), and Peerzadiguda area meat retailers (60 samples). Besides 100 blood samples from the general
population were also collected as a control group. All the collected blood samples were processed for
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separation of serum and subjected to screening for Q fever and HEV infection (Table 2). Of the 212
slaughterhouse workers' serum samples processed for Coxiella burnetti (Phase-1 IgG ELISA commercial
kit from NovaLisaTM, nova Tec Immunodiagnostic GmbH, Germany), 35 serum samples revealed
seropositivity, of which 28 workers were from Jiaguda Slaughterhouse, and 7 from Ramnaspura
Slaughterhouse, while, all the serum samples from Peerzadiguda area workers and control group (n=100)
were tested negative for coxiellosis (Table 2). Further, all slaughterhouse worker (n=212) serum samples
were screened for antibodies against HEV using the HEV IgM ELISA commercial kit. Of the 212 serum
samples, 11 samples turned out to be positive for HEV, which included 6 seropositive cases from Jiaguda
Slaughterhouse and 5 from Peerzadiguda area workers. None of the control group serum samples revealed
seropositivity for HEV (Table 2). Besides, a synthetic peptide-based indirect ELISA has been optimized for
the detection of Chlamydia antibodies in humans, and in addition, a Droplet Digital PCR (ddPCR) and
Quantitative PCR (qPCR) have been developed for the detection of Chlamydia psittaci antigen.

Table 2: Details of Samples screened for Q fever and Hepatitis E virus infection

S.No. Place Type of Number Number of  Number of
(Hyderabad) sample of Samples Samples tested

samples  tested Positive Positive for

collected  for Qfever  Hepatitis E

1 Jiaguda Blood 84 28 06
slaughterhouse sample
(Butchers)
2 Ramnaspura Blood 68 07 00
slaughterhouse sample
(Butchers)
3 Peerzadiguda Blood 60 00 05
area meat sample
retailers (Butchers)
4 AlIMS Bibinagar Serum 100 00 00
(Control) Samples
(General
Population)
Total number of samples 312 35 11

Organic Meat Production System for Sustainable Sheep Husbandry and
Promotion of Consumer Health

PI: Dr. P Baswa Reddy
Co-PIs: Dr. D.B.V. Ramana, Dr. Pankaj, Dr. C. Rama Krishna, Dr. M. Muthukumar
Start Date and Likely date of completion: April 2014 to March 2024

A project on organic meat production is being carried out in collaboration with ICAR-CRIDA at Hayatnagar
Research Farm, CRIDA. Under this project, certified organic fodder is being produced in an area of 0.8
hectares for feeding to the sheep under an organic system. Organic fodders of CO-4, hedge lucerne, stylo,
subabul are produced under organic production guidelines as per NPOP requirements. Certification and
study for growth and meat parameters for Deccani sheep have been completed, and the study with Nellore
brown sheep has been initiated. Once the flock attains breedable age with a flock size of around 50, the
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process for organic certification under NPOP guidelines will be initiated. Several awareness programmes
and webinars were organized, and invited lectures were delivered in different forums to create awareness
about the organic livestock standards, certification process and prospects in organic livestock farming.

Influence of breed and feeding systems of sheep on expression of genes
regulating meat quality traits

PI: Dr. Baswa Reddy
Co-PIs: Dr. Vishnu Raj M R
Start Date and Likely date of completion: October 2021 to September 2024

During 2023, under the project to study the effect of breed, and feeding system of sheep on expression of
some of the genes which are believed to regulate the meat quality traits, blood samples were collected from
male and female sheep of Nellore and Deccani breeds with different age groups. The samples were evaluated
for expression of different genes annotated to represent meat quality.

All the transcripts related to the IMF and FA metabolism were upregulated in the Nellore breed compared
to the Deccani breed, except the the C/EBP. Genes related to tenderness and production were highly
expressedin the Nellore breed as compared to Deccani except CAST, which was evident from the good
flavour and eating qualities of the Nellore breed. The expression of the CAST gene increased with age and
the LEP gene decreased with age, but there was no significant change in the expression of the CAPN with
respect to age. Whereas the FASN, LPL, ACACA, PPARG, SCD, and DGAT1 genes were significantly
upregulated in the animals of the 6-12 months age group, and FABP4 and C/EBP were downregulated with
age, which could be connected to the optimum age for slaughtering the animal. All transcripts related to
tenderness and production (CAST, CAPN, CLPG, LEP) were highly expressed in males except the CAPN.
whereas the FASN, LPL, PPARG were upregulated in females and downregulated in males and the FABP4,
ACACA, C/EBP, DGATI1, SCD were upregulated in males and downregulated in females. It could be
connected to the breeding and raising of female animals.
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Fig.4. Differential expression of IMF and FA metabolism genes in different Age groups
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Fig.6. Differential expression of meat quality regulating genes in Nellore and Deccani sheep breeds

Technological interventions for livelihood enhancement of socially backward
people under SCSP

PI: Dr P. Baswa Reddy
Co-PIs: Dr C. Ramakrishna, Dr. M. Muthukumar, Dr. Kalpana, Smt. K Varalaxmi
Start Date and Likely date of completion: April 2019 to March 2024

During the year 2023 a total of twenty-two training programmes of one to three days duration, three
awareness programmes, one animal health camp and two farmers melas were conducted in seven states of
India. One aquaponics unit was provided for entrepreneurship development in fisheries. Backyard poultry
units, with each unit comprising 20 birds, 20 kg feed, one feeder and one waterer, were provided to women
beneficiaries for the improvement of their nutritional status and livelihood. A total of 1296 SC beneficiaries
including 556 women were benefitted during 2023.

As a first-of-its-kind initiative, an MoU was signed between ICAR-NMRI, AIIMS-Hyderabad and Telangana
Social Welfare Residential Educational Institutions Society (TSWREIS) to jointly undertake a study on the
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nutritional status of adolescent SC girls and an attempt is being made to improve the nutritional status of those

girls by supplementing animal protein in the form of chicken in their diets. The study is in progress.

9 A s . o

Glimpses of programmes under DAPSC in the year72023

Table 3. DAPSC activities, state-wise programmes and beneficiaries during 2023

No. Training programmes conducted 22
1day trainings -13
2days trainings - 1
3days trainings - 8

No of Farmers Melas conducted 2
No of Awareness programmes organized 3
State wise training programmes Telangana-10

Andhra Pradesh-3
Karnataka -2
West Bengal -1

Madhya Pradesh-1
Maharashtra-3
Chattisgarh-2

No. of small-scale units distributed 1
Total no. of beneficiaries 1296
No. of women beneficiaries 556
No. of backyard poultry birds distributed 1900 birds
Feed distributed (Kg) 1900 Kg
No. of poultry feeders distributed 95
No. of poultry waterers distributed 95
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Development of nanocomposite biodegradable packaging material for meat
and meat products

PI: Dr. Kandeepan. G
Start Date and Likely date of completion: November 2019 to March 2023

Research was undertaken to develop a biodegradable nanocomposite-biopolymer film for improved barrier
and thermal properties for packaging meat. The eco-friendly nanocomposite packaging material was
developed by incorporating polylactic acid, nano clay, and clove oil in chloroform. The nanocomposite film
was characterized for quality parameters in comparison with the commercial low-density polyethylene
(LDPE) films. The results indicated that film thickness, transparency, tensile strength, and lightness were
significantly (p<0.05) higher for nanocomposite film when compared with the LDPE film. Whereas, traits
like elongation at break were significant (p<0.05) in LDPE film compared to nanocomposite film. There
was no significant difference in the parameters like moisture content, moisture absorption, water vapor
permeability, and film solubility between the LDPE and nanocomposite films. Then the developed
nanocomposite film was made into pouches to hold 250g of chicken meat (Figure 7). The pouches were
sealed and the meat was stored in a refrigerator at 4+1°C to analyze the shelf-life attributes of the chicken
meat. A control group was maintained with chicken meat packaged in LDPE pouches. The storage quality
attributes revealed that there was no significant difference between the chicken meat packaged in LDPE
and nanocomposite films for parameters like pH, titratable acidity, and thiobarbituric acid reactive
substances. While the parameters like extract release volume and tyrosine values differed significantly
(p<0.05) between the chicken meat packaged in LDPE and nanocomposite films during the refrigerated
storage period. The shelf-life attributes showed that chicken meat was acceptable up to day 6 in both LDPE
and nanocomposite films. It is concluded from the above results of film characteristics and shelf-life
attributes that the developed nanocomposite film is an ideal alternative for LDPE films for packaging fresh
chicken meat and subsequent storage in refrigerated conditions. The biodegradable packaging application
was also extended to pork meat, which showed improved meat quality during refrigeration storage compared
to pork packaged in LDPE pouches

Fig.7.Chicken meat and Pork packaged in biodegradable nanocomposite film
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Evaluation of modified atmosphere packaging and a colorimetric indicator for
improving the shelf-life of meat and meat products

PI: Dr. Kandeepan. G
Co-PIs: Dr. Y. Babji, Dr. Y. P. Gadekar
Start Date and Likely date of completion: October 2021 to October 2024

A study was carried out to develop a colorimetric indicator for monitoring oxygen ingress in the modified
atmosphere (O2: CO2: N2 = 0: 20: 80) packaged mutton during refrigeration storage (4+1°C). Based on trial
the indicator solution consisting of sodium hydroxide, methylene blue, dextrose, and acid red was selected.
Corn starch and sodium carboxymethyl cellulose biopolymer film was selected as the best carrier. The selected
indicator solution was coated onto the carrier film by standardized protocol. The oxygen-indicating film started
to turn from dark yellow to blue in 7 minutes and 9 seconds after oxygen (0.1%) entered the MAP system.
The intensity of the blue color was enhanced in 13 minutes and 2 seconds, and by the end of 15 minutes and
2 seconds the oxygen-indicating film had transformed into a dark blue. Meat quality analysis revealed that
physico-chemical, microbial and sensory evaluation of mutton packed in intact MAP was superior in all the
characteristics as compared to the tampered MAP and the mutton was acceptable up to days 8 and 4,
respectively at refrigerated temperature. It is concluded that the developed colorimetric oxygen-indicating film
could be successfully employed to monitor oxygen ingress in the modified atmosphere packaged mutton.

Fig.8.Comparison of oxygen-indicating film colour transition between intact MAP and
tampered MAP groups

Determination and confirmation of amphenicol antimicrobial residues in
buffalo meat by tandem mass spectrometry

PI: Dr. S. Kalpana

Co-PIs: Dr. M. Muthukumar
Start Date and Likely date of completion: May 2023 to April 2025
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A selective and sensitive in-house confirmatory tandem mass spectrometric method is being established for
simultaneous determination of three amphenicol antimicrobial residues namely, chloramphenicol (CAP),
thiamphenicol (TAP) and florfenicol (FF) in buffalo meat samples. Among the three antimicrobials, CAP is
included in Group A of the Council Directive 96/23/EC which has a “zero tolerance residue limit” in edible
tissues. The extraction was achieved for these three amphenicols using ethyl acetate. This single-step procedure
produces sufficiently clean extract in order to control matrix-related signal suppression in the electrospray
interface with acceptable recoveries. Amphenicol residues in the extracts were separated on a reversed phase
acquity BEH C18 column (100mmx2.1 mm, 1.7pm) in gradient elution mode with a mobile phase consisting
of 0.0lmM Ammonium acetate in water and Acetonitrile. Using electrospray LC-MS/MS with multiple
reaction monitoring (MRM), identification and quantification of the metabolites were performed based upon
the intensities of mass fragments from the respective precursor ions: CAP 321>152, 321>257; CAP-d5
327>157; TAP 354>185, 354>184; TAP-d4 359>188 and FF 356>185, 356>118; FF-d3 361> 188, respectively.
The performance of the methods was successfully verified using acceptance criteria from Commission
Implementing Regulation (EU) 2021/808. The linearity presented good fit (regression coefficient > 0.99) over
the quantitation range of 0.05-2 ng/Kg for CAP with the lower limit of quantitation (LLOQ) being 0.05 pg/Kg
and quantitation range of 5-300 ug/Kg for TAP & FF with the LLOQ being 5 pg/Kg. LOQ is lower than the
RPA and MRL set by the EU. Collected fifty buffalo meat samples and further work is in progress.
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Fig.9.TIC Chromatogram of Chloramphenicol, Florfenicol and Thiamphenicol using LC-MS/MS.

Annual Report 2023 105 iftfe gfdereT 2023



1.3 U.-IECRT il 3RIeI SR

Table 4. MS/MS parameters of Amphenicol residues

S/No Amphenicols Parent Mass Daughter Mass
1 Chloramphenicol 321 152,257
2 Internal standard 327 157
d5-Chloramphenicol
3 Thiamphenicol 354.05 185,184.9
4 Internal standard 359.01 188
d4-Threo-Thiamphenicol
5 Florfenicol 356.05 185,118.9
6 Internal standard 361.02 188

Florefenicol-d3

Development of DNA Mini-barcodes and High-Resolution Melting (HRM)
analysis assay for processed/cooked meat products authentication

PI: Dr. Gireesh Babu P.
Co-PIs: Dr. C. Ramakrishna, Dr. Vishnuraj M.R.
Start Date and Likely date of completion: November 2020 to October 2023

The project aims at developing HRM coupled universal mini barcode assay for species authentication of
cooked meat products. The optimized mini barcode — HRM assay was further validated for its specificity
and sensitivity. The specificity analysis was carried out with 6 binary (sheep: goat, sheep: pork, sheep:
chicken, goat: pork, goat: chicken, pork: chicken) and one ternary (25: 25: 25: 25) meat admixture of sheep,
goat, pork and chicken DNA in equal quantities.
The assay could differentiate all the four species
based on the species-specific melting temperature
in binary as well as ternary meat mixtures (Fig.10).
The sensitivity analysis was carried out considering
pork DNA as target which will help in halal i
authentication. For this, binary meat mixtures of § |
mutton and pork were prepared at 50:50, 75:25, H

90:10, 95:5, 99:1 and 99.9:0.1 (w/w) levels. The
results showed that the DNA mini barcode primers
are able to detect the presence of pork DNA even
at 0.1% level. The efficacy of DNA mini barcode — . o
HRM assay developed in this study was compared
with ISO standard method, which is conventional
PCR followed by Sanger sequencing. The results Fig.10.Specificity analysis of DNA mini barcode - HRM
are in agreement with the results obtained by DNA assay in ternary meat mixture comprising Sheep, Goat,
mini barcode — HRM assay developed. Pork, and Chicken
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Studies on risk analysis of antimicrobial resistance among bacterial food-
borne pathogens from broiler chicken farms of Telangana

PI: Dr. L. R. Chatlod
Co-PlIs: Dr. Deepak B. Rawool, Dr. P. Baswa Reddy
Start Date and Likely date of completion: November 2021 to November 2024

Foodborne infections constitute a major public health problem. According to CLSI guidelines (2018), all
the recovered isolates of E. coli (n= 38) and Salmonella spp. (n= 13) were subjected to antimicrobial
susceptibility testing by disc diffusion method using commercial antibiotic discs of different classes. Based
on the zone of inhibition, the results were categorized as susceptible (S), Intermediate (I), and resistant (R)

Out of the 38 E. coli isolates screened, 31 isolates exhibited resistance towards ampicillin (81.57%),
followed by doxycycline (28/33; 73.68%), trimethoprim (27/38; 71.05%), cefpodoxime (26/38; 68.42%),
ciprofloxacin (24/38; 63.15%), chloramphenicol (14/38; 36.84%), nitrofurantoin (8/38; 21.05%), gentamicin
(6/38; 15.78%), and ceftriaxone (5/38; 13.15%). Moreover, all the E. coli isolates tested were found
susceptible to fosfomycin and meropenem.

In the present study, a multi-drug resistance pattern was reported among the E. coli isolates recovered
from different broiler farms of Telangana. Overall, 33 E. coli isolates (86.84%) out of the total 38 isolates
have been identified as MDR strains i.e., resistance to more than or equal to 3 different classes of antibiotics.
Among the 33 MDR- E. coli isolates, 15 isolates (45.45%) were recovered from poultry droppings, followed
by feeders (6/33; 18.18%), waterers (5/33; 15.15%), soil (4/33; 12.12%), and tank water (3/33; 9.009%).

Out of the 13 Salmonella spp. isolates screened, 11 isolates exhibited resistance towards doxycycline
(84.61%), followed by ciprofloxacin (9/13; 69.23%), trimethoprim (8/13; 61.53%), nitrofurantoin (6/13;
46.15%), chloramphenicol (5/13; 38.46%), gentamicin as well as azithromycin (4/13; 30.76%), cefixime
(2/13; 15.38%), and ceftriaxone (1/13; 7.69%). Moreover, all the isolates of Sa/monella tested were found
susceptible to Fosfomycin and imipenem.

In the present study, a multi-drug resistance pattern was observed among the Sa/monella isolates recovered
from different broiler farms of Telangana. Overall, 9 (69.23%) out of the total 13 Salmonella isolates were
found to be MDR strains. Among the 9 MDR Salmonella isolates, 5 isolates (55.55%) were recovered from
the poultry droppings, followed by feeders as well as waterers (2/9; 22.22%)).

Integrated omics approaches for assessment of meat quality and authenticity

PI: Dr. Rituparna Banerjee
Co-PlIs: Dr. Naveena B. Maheswarappa, Dr. M. Muthukumar, Dr. Yogesh P. Gadekar
Start Date and Likely date of completion: October 2020 to October 2023

The molecular regulatory mechanism underlying meat quality between different chicken genotypes remains
elusive. This is the first-of-a-kind metabolomic study to identify the differences in metabolites and pathways
in pectoralis major muscle between commercial broiler (CB) and Kadaknath (KM) at 9 and 18th week,
respectively, using ultra-high-performance liquid chromatography-quadrupole/time of flight mass
spectrometry (UHPLC-QTOF/MS). Data was acquired in the positive electrospray ionization (ESI) mode
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over the mass range of 50-1000 Da. The raw data were pre-processed (peak detection, deconvolution, and
alignment) using MS DIAL (v 5.1.0). MS-DIAL metabolomics MSP spectral kit was used as a reference
database for annotation. The peak area matrix was imported to MetaboAnalyst 6.0 for further statistical
analysis. Using optimized conditions, 146 metabolites were identified in both groups, of which 58 and 40
unique metabolites were found in commercial broilers and Kadaknath meat, respectively.

Features with a minimum fold change of 2 (ratio > 2 or <0.5; p-value < 0.05) were considered to have
changed significantly between the two groups. The upregulated metabolites were Betaine, L-histidine, L-
Carnosine, Phenylalanine, Trichothecenes, Cholic acid, Pyridoxine, N-Acetylhistidine, Alanine and Creatine.
The PCA pairwise score graphs and scree plot revealed that there are five PCA components (PCs) explained
97% of the total variation, in which the first and second PCs individually contributed to 87.2% of the total
variation. In the PCA 2D scores plot, the samples were distributed to two separated areas between PC1 and
PC2, which indicated statistically significant differences between the two groups.
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Valorization of collagen/gelatin from poultry processing waste: Bioactive
peptides with antioxidative and antihypertensive activity

PI: Dr. Rituparna Banerjee
Co-PIs: Dr. Naveena B. M.
Start Date and Likely date of completion: October 2022 to October 2025

Collagen hydrolysate was prepared from chicken skin using acid/alkali hydrolysis (control) and with
collagenase enzyme without ultrasound pre-treatment (ET). A process intervention for ultrasound-assisted
extraction was attempted by eliminating the acid hydrolysis process and reduction of processing time. In
comparison to conventional extraction, ultrasound pre-treatment (both probe and bath methods) significantly
increased the yield and degree of hydrolysis of hydrolysates. ultrasound-assisted collagenase treatment of CH
had superior functional properties, e.g., solubility, emulsifying properties, water holding and oil holding
capacity, foaming capacity, and foam stability, compared with traditional methods. The amplitude, frequency,
and temperature sweep of CH revealed that the storage modulus (G') and the loss modulus (G") of the samples
treated with ultrasound were markedly higher than the control and enzymatic treatment. FTIR spectra of CH
revealed that ultrasound pre-treatment impacted the secondary structure and functional groups of CH. Field
emission scanning electron microscopy (FESEM, 700X) showed a dense, uneven, and multi-layered
aggregated structure of control. Collagenase treatment exhibited a disintegrated structure, while ultrasound-
treated samples revealed a homogenous, porous, and orderly-arranged structure. Ultrasound-assisted extraction
significantly enhanced the radical scavenging activities (DPPH % and ABTS %) and ferric-reducing activity
(FRAP) of the resulting CHs compared to control and enzymatic treatment. ACE inhibitory activity of collagen
hydrolysates was highest in ultrasonic probe treatment, followed by ultrasonic bath, ET, and control.
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Fig.13. FTIR spectra of collagen hydrolysates extracted by different methods
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Development and storage stability of poultry slaughter coproducts-based pet
snack/food

(Collaborating institute: ICAR-Central Sheep and Wool Research Institute, Avikanagar, Rajasthan)

PI: Dr. Yogesh P. Gadekar

Co-PIs: Dr. A. R. Sen (up to 09.06.2023), Dr. M. Muthukumar, Dr. Deepak B. Rawool, Dr. P. Baswa Reddy,
and Dr. Vinod Kadam

Start Date and Likely date of completion: October 2020 to October 2024

The slaughtering process of poultry and food animals results in a significant volume of byproducts that are
not fit for human consumption. These slaughter byproducts obtained from poultry slaughter were sterilised
by dry rendering to produce poultry by-product meal. The pulverised poultry by-product meal was
subsequently utilized in the production of pet snacks. The microbial quality of the rendered poultry coproduct
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meal was within acceptable limits. Four variants of pet snacks were prepared using a rendered poultry meal.
The quality evaluation of pet snacks indicated that developed pet snacks had pH values that significantly
affected the level of inclusion of rendered poultry meal. The water activity value of pet snacks was in the
range of 0.37-0.42 aw, desirable instrumental colour and human sensory attributes. The colour attributes
were significantly affected by the level of inclusion of poultry byproduct meal. All the texture attributes of
pet snacks were affected by the level of rendered poultry meal. The human sensory analysis on a 5-point
scale indicated that all the products had good organoleptic properties. The pet snacks were also liked by pet
dogs. A storage study of pet snacks is in progress.

Table 5. Physicochemical and textural properties of pet snacks

Parameters Control A B C
pH 6.11+0.05° 5.98+0.05° 5.72+0.09° 5.68+0.11°b
Water activity 0.415+0.005 0.391+0.0043 0.385+.0102 0.374+.0071
Colour attributes of pet snacks
L* 66.28 = .048¢ 58.08 +0.33 56.78 +0.37¢ 53.51+0.46¢
a* 8.00+0.07¢ 8.82+0.040° 8.89 +=0.066° 9.16+0.033°
b* 31.65 +0.18¢ 28.29 +0.12° 26.70+0.07¢ 26.21 +£0.194
Textural attributes of pet snacks
Hardness 111.25+ 75.57+ 0.10d 89.85+0.15¢ 100.74+ 0.01°
0.042¢
Cohesiveness 0.23+0.00¢ 0.72+ 0.00° 0.34+ 0.01° 0.13+ 0.00¢
Gumminess 22.58+ 0.047¢ 58.85+ 0.07¢ 2522+ 0.16° 15.77+ 0.05¢
Chewiness 32.75+0.19¢  113.41= 0.02° 41.33+0.12° 26.43+0.03¢
Fracturability 79.74+ 0.15° 4719+ 0.014 64.75+ 0.02¢ 86.51+ 0.14¢
Springiness 0.29+ 0.00¢ 1.40+ 0.02° 0.87+ 0.02° 0.72+ 0.03¢
Stringiness 0.73+ 0.01¢ 0.45+ 0.03° 0.49=+ 0.00° 0.31+ 0.01¢
Stickiness 0.13+ 0.00¢ 0.13=+ 0.00<« 0.13+ 0.00% 0.14=+ 0.00¢
Resilience 0.02+ 0.00¢ 0.016= 0.00¢° 0.016= 0.00¢° 0.010=+ 0.00°

Means bearing same superscripts in the row differ significantly (P<0.05).
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Amalgamation of information technology with meat technology for quality
and safe meat production

(Collaborating institute: ICAR-Central Sheep and Wool Research Institute, Avikanagar, Rajasthan)

PI: Dr. Yogesh P. Gadekar
Co-PIs: Dr. Rituparna Banerjee and Dr Arvind Soni
Start Date and Likely date of completion: November 2021 to April 2024

The carcass traits of Malpura sheep with different body weight have been compiled and data is analyzed
for the development of a correlation equation. Similarly, the decision support system for buffalo and small
ruminant diseases has been tabulated.

Carcass traits of Malpura sheep: The study used historical and real-time data on the carcass traits of
Malpura sheep. The data of a total of 792 animals was analysed and grouped into four different groups
based on their live weight, ranging from 10-50 kg. The data of animals slaughtered in two different seasons,
Apr-Sep and Oct-Mar, was compared. The findings revealed that the average pre-slaughter weight of the
animals was 30.32 kg, with the average ewe and ram weight being 30.36 kg and 30.28 kg, respectively. The
average body weights of the four groups, i.e., 1, 2, 3, and 4, were 17.53 kg, 25.91 kg, 35.06 kg, and 42.79
kg, respectively, and this difference was statistically significant. The study also found that the sex of the
animal had a significant effect on hot carcass weight, dressing yield, loin eye area, forequarter and hind
quarter weights, and meat-to-bone ratio. Additionally, body weight had a significant effect on all the
parameters in Malpura sheep, and the season affected hot carcass weight, dressing yield, and meat-bone
ratio. As body weight increased, the yield of primal cut-up parts also increased significantly. A correlation
equation was developed to predict meat yield.

Primal cut vield (kg) in diferent groups in Malpura sheep
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Fig 16. Primal cut yield in different groups of Malpura sheep
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Development of Novel Molecular Assays for Food Authenticity

PI: Dr. Vishnuraj M. R
Co-PIs: Dr. P. Baswa Reddy, Dr. Deepak B Rawool
Start Date and Likely date of completion: October 2022 to October 2024

This project aims to tackle a critical challenge in the food industry: ensuring food authenticity and
safeguarding consumers from potential misrepresentation and adulteration. Through the development of
novel molecular assays, it paves the way for more accurate, efficient, and reliable detection of contaminants
and mislabelled ingredients. Under this project, currently we are working on the Duplex Real-Time PCR
Assay for simultaneous detection of Salmonella and Listeria using High Resolution Melt analysis in food
samples. This cutting-edge approach enhances the efficiency and specificity of pathogen identification,
contributing to the overall safety of food products. The project extends its scope to address the growing
demand for the authentication of vegan products. DNA screening of animal-derived ingredients such as
meat, prawn, crab, fish, egg, and honey, which are the main components used as adulterants in vegan
products, was conducted using real-time PCR. Currently we are standardizing the extraction of DNA from
honey, egg, prawn, crab, and plant materials.

Development of Certified Reference Material (CRM, as per ISO 17034: 2016)
for qualitative determination of animal species in regulatory food/forensic
laboratories

PI: Dr. Vishnuraj, M. R
Start Date and Likely date of completion: October 2022 to October 2024

Measurement methods are validated in-house for candidate reference material for cattle, buffalo, pork and
chicken as genetic material (DNA). Initially, quality control materials (QCM)/candidates were prepared in-
house as per ISO Guide 80 (ISO GUIDE 80: 2014) and tested in the accredited testing facility of the National
Meat Research Institute (ISO/IEC 17025:2017). The metrological traceability of each such QCM was
established by bi-directional Sanger sequencing of the mitochondrial cytochrome b (cytb) barcode (Verma
& Singh, 2003) and its comparison with reference sequences database (NCBI). A state-of-the-art freeze
dryer machine was procured and the preparation of QCM powders from chicken, buftfalo, and pork (Fig.17)
was achieved. Extraction of DNA from the CRM has also been standardized. Moreover, a dedicated work
area has been set up for the preparation and storage of CRM.

Fig.17.Preparation of chicken QCM Powder using Freeze dryer
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Bacteriophage-based sustainable green approach for shelf-life and safety
enhancement of poultry meat

PI: Dr. Sophia Inbaraj
Co-PlIs: Dr. Suresh K. Devatkal
Start Date and Likely date of completion: August 2023 to July 2026

Non-typhoidal salmonellosis is one of the food-borne zoonoses affecting humans globally. Sa/monella
enterica serovar Kentucky is one of those bacteria associated with chicken meat. The Indian isolates of S.
Kentucky were found to be resistant to important antibiotics like cephalosporins and fluoroquinolones.
Therefore, phage such as vB_SenS Ib psk2 was isolated and evaluated against S. Kentucky. Another
bacteriophage was isolated from farm drainage and was grown in bulk culture, and the concentration was
found to be 2.6 x 10° pfu/ml/. Morphological identification of the phage revealed an icosahedral head and
long, non-contractile tail indicative of Siphoviridae family phages. The phage was able to tolerate between
-20 to 60 °C and a pH range of 4-10. The time taken for the phage adsorption was 25-30 min, where ~98%
of phages got adsorbed to bacteria. The latent period of the phage was found to be 40 min, and their burst
size revealed ~160 phages/cell. Thus, the biological characteristics of the phage revealed that it could be
used for food safety and feed additive experiments. Furthermore, the host specificity and genetic
characterization of the phage will be done to screen the toxic or antibiotic resistance genes. More samples
were being processed to isolate a cocktail of phages against food-borne Salmonella enterica serovars.

Fig.18. Electron microscopy of isolated phage revealing
icosahedral head and non-contractile tail (scale 200 nm)
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Workshops/Trainings/
Awareness Programmes
Organized
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Kisan Mela

A Kisan mela was organized at Mallampalli village, Warangal District of Telangana under DAPSC on 20
March, 2023, wherein 470 farmers participated.

Programme organized under DAPSC

A programme was conducted under DAPSC and backyard poultry units were distributed to 40 women of
Chenvelli village of Ranga Reddy district on 17 May, 2023.
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A total of 800 backyard poultry birds, 800kg poultry feed, 40 feeders, and 40 waterers were distributed.

ICAR-NAHEP sponsored one-week training program organized by National
Meat Research Institute, Hyderabad

ICAR-National Meat Research Institute, Hyderabad successfully organized a one-week certificate training
program on “Advanced Techniques for Ensuring Quality and Safety of Muscle Foods” from 17-24 July,
2023. This program was conducted under the World Bank Funded NAHEP-CAAST project entitled "Centre
of Excellence for Advanced Research on Animal Food Safety" implemented at Mumbai Veterinary College,
Mumbai. This training program was attended by 15 Master’s students including 6 girls and 9 boys from 5
Veterinary colleges of Maharashtra Animal and Fishery Sciences University, MAFSU.

Participants of NAHEP-sponsored training along with faculty of NMRI
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NABARD sponsored training programs

The first training programs on “Clean meat production and value-added meat products preparation” was
inaugurated at ICAR-NMRI from 7-11 August, 2023 under NABARD-sponsored project on “Wholesome
meat production and value addition for small and medium-scale entrepreneurship development”. Nineteen
participants from 6 states were given hands-on training in the area of hygienic meat production and value
addition. Smt. Suseela Chintala, Chief General Manager, NABARD inaugurated the training programme.

During the program, theory lectures encompassing the entire meat value chain from hygienic meat
production, processing, waste management, packaging and marketing of meat and meat products etc. were
delivered. Similarly, demonstrations and hands-on were provided on more than one dozen of the value-
added meat products. The training provided an insight and excellent opportunity for the participants to learn
about value addition to meat.

Smt. Suseela Chintala, Chief
General Manager, NABARD,
unveiling the Swachh Meat Hub
along with Director, ICAR-NMRI

_—

Chief guest and Director ICAR-NMRI showcasing the Swachh Meat Hub
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Further, four training programmes under the sponsorship of NABARD on “Clean Meat Production and
Value-added Products Preparation” were organized from 20-24 September. 2023, 9-13 October, 2023, 6-10
November, 2023 and 4-8 December, 2023. A total of 73 participants from different Indian states attended
this training programs.
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Participants of NABARD-sponsored training along with faculty of NMRI
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NAAS sponsored Brainstorming Session

National Academy of Agricultural Sciences (NAAS) sponsored Brainstorming Session on “Greening of
Livestock and Poultry Sector: Policy Options for Developing Sustainable Approaches” was conducted in
hybrid mode at NASC, New Delhi on 1t September, 2023 under the chairmanship of Dr. Himanshu Pathak,
President, NAAS and Director General, ICAR. Dr. K.M. Bujarbaruah, Vice-President, NAAS acted as co-
chairman and Dr. B. M. Naveena convened the workshop. Participants included researchers, policy makers,
representatives from private sector, government organisations and entrepreneurs. The BSS deliberated on
existing best practices in livestock and poultry production, meat and dairy value chain; greening strategies,
key issues and execution pathways and way forward to develop action plan.
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HANDS-ON TRAINING ON DETERMINATION OF SAFETY
PARAMETERS IN MEAT AND MEAT PRODUCTS AS PER FSSR, 2011

ICAR-NMRI, Hyderabad, and the Food Safety and Standards Authority of India (FSSAI), New Delhi, jointly
organized five days of ‘Hands-On Training on Determination of Safety Parameters in Meat and Meat
Products as Per FSSR, 2011° at ICAR-NMRI, Hyderabad, during September 48, 2023. Twelve participants
from regional and state food laboratories and FSSAl-notified private laboratories attended the programme.
The training programme covered microbial analysis, chemical residues and molecular techniques.

In this series, three five days training programmes on ‘Hands-On Training on Determination of Safety
Parameters in Meat and Meat Products as Per FSSR, 2011’ were oragnized from October 16—20, November,
20-24 and December 18-22, 2023. Thirty two participants from West Bengal, Odisha, Jharkhand, Telangana,
Kerala, Tamil Nadu, Karnataka, Bihar, Uttarakhand, Madhya Pradesh and regional, state, and private food
laboratories, spices board, Animal Husbandry Deptt. attended the training program. The oriented programs
covered hands-on training sessions on microbiological analysis for meat and meat products identification,
meat species identification, and pesticide residue analysis.
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TRAINING AND CAPACITY BUILDING OF AHD STAFF & PMC
STAFF OF PUNE CITY ON CLEAN MEAT PRODUCTION

Under the World Bank-sponsored project on Agribusiness and Rural transformation project (SMART),
PMC-Pune has collaborated with ICAR-NMRI, Hyderabad and MITCON, Pvt.Ltd, Pune to provide the
safe and hygienic meat and meat products to citizens of Pune. ICAR-NMRI, Hyderabad is a lead consulting
organization for Capacity building trainings for clean meat production. [CAR-NMRI, Hyderabad has taken
a new initiative on public—private partnership mode to upgrade the clean meat production facilities and
capacity building of different stakeholders of Pune Municipal Commission, Pune, Maharashtra. The first
training was organized on 26 May 2023.

In second phase, a series of trainings for butchers and meat retailers of Pune city were organized from 3-11
Oct, 2023. A total of 120 participants were trained in batches. Different aspects of hygienic slaughtering,
by-products utilization, retailing and other aspects of meat markets were demonstrated. A team of PMC
and MITCON also participated in the event.

= '
e L e ] “J'
P Fope o (VA ] P |

Annual Report 2023 122 iffes gfqered 2023



1.3 U.-2I6CRT il 3RIeI e
ICAR — NMRI, Hyderabad organized ICAR-Industry Meet

An ICAR-Industry Meet on ‘Developing roadmap for enhancing potential of Livestock, poultry and meat
value chain’ at the Livestock, Dairy and Fisheries Expo 2023, Hitex Exhibition Centre, Hyderabad on 23
September 2023. The event was inaugurated by Dr. V.K. Gupta, Director, NRC on Pig, Guwahati as the
Chief Guest. The meet deliberated on the topics of augmenting meat production potential, opportunities in
meat processing and accelerating entrepreneurship. A total of 200 stakeholders comprising farmers,
entrepreneurs, representatives of industries, line departments and various ICAR and Veterinary colleges
participated in the event. During the event, an exhibition stall was put up to showcase the activities and
technologies developed by ICAR-NMRI for the benefit of stakeholders.

INDLA &%

ICAR-Industry meet at Hitex, Hyderabad

Awareness programme on backyard Poultry and Goat
farming organized under DAPSC

One day awareness programme on backyard poultry and goat farming was jointly organized by ICAR-
National Meat Research Institute, Hyderabad and Maharashtra Animal and Fishery Sciences University,
Nagpur at College of Veterinary and Animal Sciences, Udgir on 02 December 2023 under DAPSC. About
300 beneficiaries attended the program. The program was inaugurated by Hon’ble Vice Chancellor of
Maharashtra Animal and Fishery Sciences University, Nagpur Dr. Nitin Patil, in the presence of Dr. S.B.
Barbuddhe, Director, ICAR-NMRI, Hyderabad, Dr. S.V. Upadhye, Director and Dean (Vet) and Dr. Bhikane,
Director (Extension), Dr. N. Z. Gaikwad, Associate Dean (Veterinary), Dr. B. R. Kharatmol, Associate Dean,
Fishery College, Dr. M. R. Patil, Associate Dean, Dairy Technology College, Dr P. Baswa Reddy, Principal
Scientist and Nodal Officer, ICAR NMRI, Hyderabad.

Annual Report 2023 123 1ftfer gfdered 2023



1.3 U.-IECRT il 3RIeI SR

In his inaugural speech, Dr. Niteen Patil elaborated scope and opportunities in backyard poultry and goat
sector and its necessity for sustainable rural livelihood. Dr. Barbuddhe emphasised on establishment of meat
zones for augmenting quality and safe meat production and further enhancing the export of livestock
products. An information booklet was published and released on this occasion. During technical session,
eminent speakers, Dr. Manik Dhumal, Former Associate Dean and Professor, Dr. M. F. Siddique, Retired
Professor, and Dr. Yogesh Gadekar, Senior Scientist delivered lectures.
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Programmes under
Mera Gaon Mera Gaurav (MGMG)

Interface meeting/ Goshties:

ICAR-NMRI faculty regularly visited the villages adapted under MGMG programme and facilitated the
hygienic chicken and mutton production process in the meat stall premises; interacted with butchers and advised
them to follow general principles of meat hygiene to produce hygienic meat for wholesome health and well-
being of the meat consuming populace besides increased financial returns to small meat shop owners.

The butchers were informed about importance of wearing personal protective equipment (PPE) such as
head caps, hand gloves, face masks, aprons, and gum boots daily which would protect the user against the
risk of accidents or of adverse effects on health, in general, and reduce meat food contamination, foodborne
diseases.
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ICAR-NMRI Scientists with Staff of Meat stalls, Keesara
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Programmes under NEH Region

Interactive meeting

Interactive meeting with farmers at Bungtlang village, Lawngtlai District, Mizoram was conducted by ICAR
— National Meat Research Institute, Hyderabad on 09 February, 2023. Detailed discussion was made about
the technologies available for meat sector and various activities being carried out to promote clean meat
production, processing and value addition. The issues in livestock production, processing and marketing
was discussed and distributed the proforma in local language for baseline data.

. -

Farmer interactive meeting at Bungtlang village of Lawngtlai District, Mizoram

Workshop

A Sensitization Workshop on “Mithun Farming and Value Addition to Meat” was conducted at Karbi
Anglong District, Assam on 17 February, 2023 by ICAR — National Meat Research Institute, Hyderabad in
collaboration with ICAR — National Research Centre on Mithun, Nagaland.
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Workshop on “Mithun Farming and Value Addition to Meat” at Karbi Anglong District, Assam
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Training programme

ICAR-National Meat Research Institute, Hyderabad organized training programme on “Augmenting
farmers’ income through entrepreneurship in meat processing: technologies relevant to North East Region”
in collaboration with Krishi Vigyan Kendra, East Sikkim, Ranipool and ICAR RC for NEH Region, Sikkim
Centre, Tadong on 10 March, 2023 at ICAR, Sikkim Centre, Tadong. Twenty-five progressive farmers from
Lingtam, Sajong, Rumtek, Nandok and Nimthang villages of Gangtok district participated in the programme
and benefited from relevant meat processing technologies.

Training programme at Krishi Vigyan Kendra, East Sikkim, Ranipool

Five-day training programme on “Improving the productivity, quality and profitability of Mithun operations
through commercial Mithun production and value addition” from 28 August to 01 September, 2023 was
organized at ICAR — National Research Centre on Mithun, Nagaland in collaboration with ICAR — National
Meat Research Institute, Hyderabad. About 20 Mithun farmers participated in the training programme.
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Glimpses of training programme at ICAR - NRC on Mithun
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Awareness programme

ICAR-NMRI in collaboration with ICAR complex for NEH region and KVK West Khasi hills, Meghalaya
conducted one day awareness cum livestock inputs distribution programme on 16 March 2023 at KVK West
Khasi hills, Meghalaya. About 25 tribal farmers from West Khasi hills participated in the event. 500 backyard
poultry of 1 month old along with feed, feeder, waterer, vitamin, dewormer were distributed. Farmers-
Scientists interface was conducted on livestock management, product processing and income generation.
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One day awareness cum livestock inputs distribution programme at KVK West Khasi hills, Meghalaya

Celebration of the first ‘Mithun day’

First Mithun day was celebrated on 01 September, 2023 at ICAR — National Research Centre on Mithun,
Nagaland in collaboration with ICAR — National Meat Research Institute, Hyderabad to commemorate the
recognition of Mithun as food animal by Food Safety and Standards Authority of India.

Celebration of First Mithun day ICAR - NRC on Mithun, Nagaland
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Other activities

B Brainstorming session on “Strategies for development of Mithun sector in North East India” was
celebrated at ICAR — National Research Centre on Mithun, Nagaland in collaboration with ICAR —
National Meat Research Institute, Hyderabad.

B About 115 Mithun were vaccinated against Lumpy Skin Disease in the aspirational district of Peren
district, Nagaland state.

B Semi intensive Mithun farming was introduced in the aspirational district of Karbi Anglong, Assam
state.

B Work has been initiated on “Technological intervention and quality improvement of traditional meat
products in North East India” and “Promotion of small-scale rural enterprises in meat processing section”
in the states of Arunachal Pradesh and Sikkim in collaboration of ICAR — Agricultural Technology
Application Research Institute, Guwahati, Assam State.
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Other events organized

Institute Foundation Day

Newly rechristened ICAR-National Meat Research Institute, Hyderabad celebrated its 24" Foundation Day
on 22 February, 2023. The new logo of ICAR NMRI was unveiled in the presence of Dr. Ramachandra
S.G., Director, ICMR-National Animal Resource Facility for Biomedical Research, Hyderabad, Dr. Amrish
Kumar Tyagi, ADG (AN&P), ICAR, New Delhi, Dr. S. B. Barbuddhe, Director, NMRI, and Dr. Shaik N.
Meera, Director, ICAR-ATARI, Hyderabad. On this occasion, several entrepreneurs who have successfully
established their startups with the help of the institute were felicitated. Further, women entrepreneurs and
veterinary officers who facilitated implementation of Development Action Plan for SCs (DAPSC) scheme
were also felicitated. Several technical documents authored by ICAR-NMRI faculty were also released by
the dignitaries. The program was attended by ICAR-NMRI staff, ex-employees, students and research
scholars of the institute, stakeholders and officials from Telangana State Animal Husbandry Department.

Dr. S. B. Barbuddhe, Director, ICAR-NMRI presenting the institute achievements
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International Women’s Day 2023

ICAR-NMRI, Hyderabad celebrated International Women's Day on 8 March, 2023. Dr S. B. Barbuddhe,
Director, ICAR-NMRI highlighted the significant contribution of women from time immemorial in the
Indian culture and the role and contributions of women in different sectors. He stated the theme of
International Women’s Day 2023 i.e. ‘DigitALL - Innovation and technology for gender equality’ and
discussed how digital agriculture can play a significant role in achieving global food security and nutrition,
reducing poverty, and improving livelihoods, especially for rural women. On this occasion, successful
women entrepreneurs of Agribusiness Incubation Centres of NMRI shared their success stories and were
felicitated. The staff of [CAR- NMRI, RA/SRF/JRF, and students attended the programme. Millet products
were served during the celebration. The International Women's Day celebration programme was coordinated
by Dr. Rituparna Banerjee, Senior Scientist and Dr. Sophia Inbaraj, Scientist.

Women staff of ICAR-NMRI with Director Dr. S. B. Barbuddhe
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World Intellectual Property Day

World IP Day was celebrated at the Institute on 26 April 2023. The theme of World IP 2023 was “Women
and IP: Accelerating Innovation and Creativity”. At the outset, Dr. S. B. Barbuddhe, Director, [CAR- NMRI
provided a glimpse of the IP portfolio of the Indian Council of Agricultural Research and Institute as well.
He emphasized the opportunities to highlight IP rights, in the form of patents or trademarks, which can play
a major role in encouraging innovation and creativity. Dr. A. R. Sen, Principal Scientist delivered a
presentation on “IPR issues in the Meat and Animal Sector”. The Chief Guest of the programme, Ms.
Suchitra B, an IP Attorney portrayed the role of women in IP rights across the globe. She also elaborated
about patent searching, analysis, drafting as well as filing patents, trademarks, and copyrights along with
handling office actions and further prosecution.
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Glimpses of events on World IPR Day 2023 celebrations at ICAR-NMRI
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International Webinar

A Webinar was organized in hybrid mode by ICAR-National Meat Research Institute, Hyderabad in
collaboration with Society for Research on Listeria on 8§ May 2023. Prof. (Dr.) Trinad Chakraborty, Former
Director, Institute of Medical Microbiology and Former Dean, Faculty of Medicine, Justus-Liebig
University, Giessen, Germany delivered a talk on “High, Higher, Highest -The Path to Hypervirulence in
Listeria species”. Dr. V. V. Kulkarni, Former Director, ICAR-NMRI, Dr. S. P. Chaudhari, Prof, Dept. of
VPH, NVC, Nagpur and around 120 participants attended the event. After the webinar, Prof, Chakraborty
and other delegates visited the labs of the institute.

"ng -[_g‘.". 5 ._' = =

World Environment Day celebrations

World environment day was celebrated by plantation of saplings in the institute campus on 5 June, 2023.
The Chairman along with members of Research Advisory Committee (RAC) and staff of the institute were
present during program.
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International Yoga Day Celebrations

International Yoga Day was celebrated on 21 June, 2023 in the Auditorium of the institute. During the program,
Common Yoga Protocol (CYP) was demonstrated by expert and staff of the institute actively participated.

Vigilance Awareness Campaign and Vigilance Awareness Week

Lectures on “Procurement procedure: e-procurement system was delivered by Shri Vivek Purwar, CAO,
ICAR-NAARM, Hyderabad on 30 October, 2023 and on "CCS (CCA) Rules, 1965" by Shri. Somnath,
Under Secretary (Vigilance-I), ICAR on 3 November, 2023
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As a part of the observance of vigilance awareness week, Vigilance pledge was administered to the staff.
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World Food Day

The World Food Day was celebrated on 16 October 2023 under the theme "Water is Life, Water is Food.
Leave No One Behind”. Director, NMRI highlighted the importance of water in sustaining life on earth,
and its fundamental linkages to our food sources.
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Participation in
Trainings/Seminar/

Conferences/Symposia/
Workshop
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Seminars/Symposium/Conferences/meetings/workshops etc.
attended by staff (online/physical)

Programme
Eighth Annual Conference of the
India Section of AOAC
INTERNATIONAL
NCDC-sponsored Hands-on
Training on Laboratory Diagnosis of
Brucellosis through the NOHPPCZ
and delivered a lecture
on Brucellosis: An Overview

27th Meeting of the Food and
Agriculture Division Council (FADC)
37" Meeting of Scientific Panel on
Biological Hazards
Il Convocation of PYNR Telangana
Veterinary University

ICAR Directors’ conference

Meeting of ICAR
Regional Committee-V

Scientific Committee (45" SC
meeting) of SC-Scientific Committee
National Workshop on Export
Linked Natural Goat Husbandry
Practices in India: Opportunities
and Challenges
16th meeting of Slaughter House
and Meat Industry Sectional
Committee, FAD 18
Celebration of World Food Safety
Day
18" Cll Food Safety, Quality &
Regulatory Summit, in partnership
with Food Safety and Standards
Authority of India (FSSAI) on
the theme Inclusive Improvements
and Innovations towards Food
Systems Transformation
National Poultry Symposium 2023
organized by Vets In Poultry (VIP)

Workshop for the Chairpersons of
Technical Committees
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Date
16-17
February,
2023

27 February,

2023

01 March,
2023
25 March,
2023
16 April,
2023

4-5 March,
2023

27 April,
2023

02 May,
2023
4-5 May,
2023.

26 May,
2023

7 June 2022

16 June 2023

28 June 2023

3 July, 2023
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Venue
ITC Kakatiya,
Hyderabad

ICAR-NIVEDI,

Bengaluru

Virtual
FSSAI, New Delhi

PVNRTVU,
Rajendranagar,
Hyderabad
NASC Complex, New
Delhi
Virtual

FSSAI, New Delhi
ICAR-CIRG,
Makhdoom

BIS HQ, New Delhi.

Vigyan Bhawan, New
Delhi

India Habitat Centre,
New Delhi

Hotel Taj Deccan,
Hyderabad

NITS, Noida

S.B

S. B.

S.B

Faculty

. Barbuddhe

. Barbuddhe

. Barbuddhe

. Barbuddhe

. Barbuddhe

. Barbuddhe

. Barbuddhe

. Barbuddhe

. Barbuddhe

Barbuddhe

. Barbuddhe

M. Muthukumar

S.B

S.B

S.B

. Barbuddhe

. Barbuddhe

. Barbuddhe
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ICAR Foundation Day and Industry
Interactions
Global Food Safety Regulators
Summit
XXVII Meeting of ICAR
Regional Committee No. VI
An inception workshop organized
by BISA-CIMMYT on a project Atlas
on climate adaptation in South Asia
G20 Technical Workshop on One
Health: Challenges and
Opportunities
G20 Technical Workshop on

Climate Resilient Agriculture

Third Bi-regional Advocacy Meeting
on Risk Mitigation in Traditional
Food Markets in the Asia Pacific

Region

17" meeting of Slaughter House
and Meat Industry Sectional
Committee, FAD 18
6™ convention of the Association of
Meat Scientists and Technologists
(AMST) and National Seminar
on One Health — A New Paradigm
to Augment Livestock Productivity
and Food Security
XVI Agricultural Science Congress
on the theme Agri-Food Systems for
Achieving Sustainable Development

Goals

39" Meeting of Scientific Panel on
Biological Hazards
27" ICAR Regional Committee
Meeting VI

One Health Day seminar

Third meeting of Food Microbiology
Sectional Committee, FAD 31
26" Meeting of
Regional Committee |lI
XIX Annual Conference of Indian
Association of Veterinary Public
Health Specialists (IAVPHSCON-
2023)

Meeting of the ICMR Expert PRC on
One Health Surveillance of
Slaughterhouses
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16-17 July,
2023
20-21 July,
2023
18 August,
2023
21-22 August
2023

29-31 August
2023

04-06
September
2023
19 - 21
September
2023

6 October,
2023

16-18
October,
2023

10-13,
Qctober

2023

20 October,
2023

3 November,

2023

3 November,
2023
28th
Nov 2023
1 December
2023
December 7-
8, 2023

26 December,

2023
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NASC Complex, New
Delhi
Manekshaw Centre,
New Delhi
Virtual

ICAR-CRIDA,
Hyderabad

ICAR-NIANP,
Bengaluru

Novotel, Hyderabad
Airport

Siem Reap,

Cambodia.

ICAR-NRC on Pig,
Guwahati

Madras Veterinary
College, Chennai

ICAR-CMFRI at Kochi

FSSAI, New Delhi

Virtual

AIIMS, Hyderabad
BIS HQ, New Delhi.
Virtual

LUVAS, Hisar

ICMR HQ, New Delhi

S. B. Barbuddhe
M. Muthukumar
S. B. Barbuddhe
S. B. Barbuddhe

S. B. Barbuddhe

S. B. Barbuddhe

S. B. Barbuddhe
Y. Babji
Gireesh Babu P.

S. B. Barbuddhe

S. B. Barbuddhe

S. B. Barbuddhe
Y. Babji
Kandeepan G.
S. Kalpana

S. B. Barbuddhe
B. M. Naveena
Rituparna
Banerjee
Vishnuraj M. R.
S. B. Barbuddhe

S. B. Barbuddhe

S. B. Barbuddhe
S. B. Barbuddhe
S. B. Barbuddhe

S. B. Barbuddhe

S. B. Barbuddhe
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AAHP webinar on Mitigation of
winter stress in Poultry Production
and Emergence of Inclusion Body

Hepatitis in poultry
AAHP webinar on Infectious
Bronchitis: virus evolution,
diagnosis and Control and

Mitigation of Summer Stress in

poultry production

AAHP webinar on Current health
challenges in poultry
AAHP webinar on Avian meta
pneumo virus infection. How it's
crippling breeder flocks and
Management of critical issues of
brooding in broilers to ensure better
health and performance
AAHP webinar on Subclinical
coccidiosis and its control and
Infectious Bronchitis variants:
reviewing global experience with an
Indian insight
Interactive session for researchers
on an awareness workshop on
Biosafety guidelines
First meeting of the FAD 18/ Panel
-I: Code of Practices related to
Slaughter House and Meat Industry

National Academy of Agricultural
Sciences (NAAS) Expert
Consultation on “Ethics in Current
State of Research Publications”
NAAS Brainstorming Session on
“Greening of Livestock and Poultry
Sector: Policy Options for
Developing Sustainable
Approaches”

Training of Trainers by FSSAI at
Indian National Science Academy

(INSA), New Delhi

Multi-Stakeholder Consultation for
developing a State Action Plan for
the Prevention and Control of
Zoonotic Diseases for the state of

Odisha
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12 January,
2023

17 March,
2023

16 May,
2023
01

September,
2023

15 December,
2023

14 December,
2023

17 Feb, 2023

31 August,
2023

1 September,
2023

14-17
September,
2023

21-22
November,
2023
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Ramakrishna

Online C.

Ramakrishna

Online C.

Online C.

Ramakrishna

Ramakrishna

Online C.

Ramakrishna

Online C.

Online Y. Babji

Virtual B. M. Naveena

M. Muthukumar
Rituparna
Banerjee

NASC complex, New B. M. Naveena
Delhi Rituparna
Banerjee

NASC complex, New B. M. Naveena
Delhi Rituparna
Banerjee

INSA, New Delhi S. K. Devatkal

B. M. Naveena

M. Muthukumar
G. Kandeepan

Vishnuraj M.R.
Bhubaneshwar, B. M. Naveena
Odisha
afifes gfqae 2023



International Scientific and Practical 23-24
Conference on Innovative November,
Approaches and Technologies in 2023

the Pharmaceutical and Food
Industry: Finding ways of mutually
beneficial cooperation (ICTPFI-

2023)
SAMAGRA: Enabling the Incubators 17-18
- Sensitization workshop of ICAR- October
ABIs' organized by ICAR IPTM unit 2023
Annual progress review meeting of 25 March,
DBT-funded Project on One Health 2023

Annual progress review meeting of 17 July, 2023
DBT-funded Project on Anthrax

Food Microbiology Sectional 22 August, 25
Committee meeting, FAD 31, Panel ~ October, 28
4 November,
2023

ICMR meeting regarding building a 26 December,
surveillance model proposal for 2023
detecting zoonotic spillover in
increased animal-human interaction
setting using a one health
approach: A study at selected
slaughterhouses
National Conference on Scientific 22-23 April,
Advancement of Sustainable 2023
Environment, Herbal Medicines,
and Impact on Health: An Earth
Day Celebration (SASE)
Webinar on Fermentation: Interplay  3-4 February,
of microbes, immunity and nutrition 2023
organized by RDAP, North-Eastern
Hill University (NEHU), Tura
Campus, Meghalaya in association
with Biotechnology Industry
Research Assistance Council

(BIRAC)
23" Indian Veterinary Congress &  3-4 February,
30™ Annual Conference of IAAVR 2023

on Advances in tackling
antimicrobial resistance and
ensuring food safety under one
health perspective

13™ NABS National Conference on 23-25
Current perspectives for sustainable January,
development in life sciences, 2023

environment, and agriculture
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New Delhi

NASC Complex, New
Delhi

NIAB, Hyderabad

Online

Online

Online

Institute of Medical

Sciences, Banaras

Hindu University,
Varanasi

Online

College of Veterinary
Science & A.H.,
Kamdhenu University,
Anand

Periyar University,
Salem

B. M. Naveena

M. Muthukumar

Deepak Rawool

Deepak Rawool

Deepak Rawool

Deepak Rawool

G. Kandeepan

G. Kandeepan

G. Kandeepan

G. Kandeepan
Sophia Inbaraj
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29" Indian Convention of Food 5-7 January, AL SAJ convention G. Kandeepan

Scientists & Technologists (ICFoST) 2023 centre,
on Innovative smart & safe solutions Thiruvananthapuram,
for agro and marine food Kerala

processing to achieve sustainable
nutritional security ‘55’
16™ meeting of Biotechnology for 27 July, 2023 Online Gireesh Babu P.
Food & Agriculture Sectional
Committee, FAD 23
17" meeting of Biotechnology for = 08 Nov 2023 Online Gireesh Babu P.
Food & Agriculture Sectional
Committee, FAD 23
International Webinar on Vishwa 10 January, Online Laxman Chatlod
Hindi Diwas organized by ICAR- 2023
Indian Institute of soil and Water
Conservation, Dehradun

Official language inspection 15 February, ICAR-NAARM, Laxman Chatlod
program organized by the Council, 2023 Hyderabad Yogesh Gadekar
New Delhi
One day Hindi workshop at ICAR- 24 August, ICAR-IIOR, Laxman Chatlod
[IOR, Rajendranagar, Hyderabad 2023 Hyderabad

One day Hindi workshop at ICAR- 04 October, ICAR-DPR, Hyderabad  Laxman Chatlod
DPR, Rajendranagar, Hyderabad 2023

One Day National Seminar for Soft 27 May, Online Yogesh Gadekar
Skill Development on Critical 2023

Thinking and Problem Solving
under NAHEP-CAAST, MAFSU,
Mumbai Veterinary College,

Mumbai
Wiley Webinar series on Use of Al Sept., 01, Online Yogesh Gadekar
in academic publishing 2023
Assessors' training on the 28-29 Chennai, Tamil Nadu  Vishnuraj M. R.
requirements of Integrated October,
assessment at Chennai 2023
Training on Data Integrity 20 October, Vimta Labs, Vishnuraj M. R.
Facilitating Audit Trails at Vimta 2023 Hyderabad
Labs, Hyderabad
Training on Basic Manufacturing & 27 June, TVM, Kerala Vishnuraj M. R.
COVID TOT held at 2023

Commissionerate of Food Safety,

TVM, Kerala Conducted by FSSAI

Online workshop on Colorimetric 23-25 Online Sophia Inbaraj
Nanosensors for Detection of January,
Industrial & Environmental 2023

Pollutants, and Pathogenic
Biomarker: The Nano Eye

Approach
Online workshop on Plant Mediated ~ 18-20 July, Online Sophia Inbaraj
Green Synthesis of Metal Based 2023

Nanoparticles
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Publications

Research Papers

Abishad, P., Vergis, J., Arya, P.R., Unni, V., Vinod, VK., Juliet, S., Kurkure, N.V., Barbuddhe, S.B.,
Byrappa, K. and Rawool, D.B. (2023). Facile one-pot synthesis of gold nanoparticles using
Lactobacillus acidophilus as a potential photocatalytic agent against multi-drug-resistant pathogens of
public health importance. Biomass Conversion and Biorefinery. https://doi.org/10.1007/s13399-023-
04849-8. pp.1-8. (NAAS ID B085; Score 10.00)

Aravind Kumar, N., Vishnuraj, M.R., Vaithiyanathan, S., Ch. Srinivas, Anusha Chauhan and Barbuddhe,
S.B. (2023). Droplet Digital PCR assay with Linear Regression Models for Quantification of Buffalo-
Derived  Materials in  Different Food  Matrices. Food  Analytical = Methods.
https://doi.org/10.1007/s12161-022-02441-w. (NAAS ID F039; score 8.90)

Banerjee, R., Maheswarappa, N.B., Biswas, S., Dasoju, S., Barbuddhe, S., Vishnuraj, M. R., Patra, G.
and Bhattacharyya, G. (2023). Lateral flow immunoassay-based absolute point-of-care technique for

authentication of meat and commercial meat products. Journal of Food Science and Technology, 60:
772-782. https://doi.org/10.1007/s13197-022-05663-2 (NAAS ID J268; score 9.12).

Banerjee, R., Maheswarappa, N.B., Biswas, S., Dasoju, S., Kiran, M. and Ramanathan, R. (2023).
Peptidomics approaches for meat authentication employing rapid in-solution GELFrEE fractionation
and MALDI-TOF MS. Journal of Food Composition and Analysis, 121: 105349.
https://doi.org/10.1016/j.jfca.2023.105349 (NAAS ID J257; score 10.52).

Barbuddhe, S. S., Thorat, Y. T., Kulkarni, P., Shinde, S. V., Chaudhari, S. P., Kurkure, N. V., Sahu, R.,
& Rawool, D. B. (2024). Comparative analysis of diagnostic assays for scrub typhus: Unveiling
enhanced approaches for accurate detection. Journal of Microbiological Methods, 216: 106875.
https://doi.org/10.1016/j.mimet.2023.106875 (NAAS ID J382; Score 8.20)

Belore, B.M., Maheswarappa, N.B., Kulkarni, V.V., Banerjee, R., Hazarika, P., Dasoju, S., Mishra, B.P.,
Govindaiah, P.M. (2023). Biomarker discovery and authentication of cold-slaughtered chicken through
classical analytical procedures and mass spectrometry-based proteomic approaches. British Poultry
Science, 64(5): 605-613. https://doi.org/10.1080/00071668.2023.2239168 (NAAS ID B188; score 7.89).

Bhargavi, D., Sahu, R., Nishanth, M. A. D., Doijad, S. P., Niveditha, P., Kumar, O. R. V., Sunanda, C.,
Girish, P. S., Naveena, B. M., Vergis, J., Malik, S. V. S., Kurkure, N. V., Barbuddhe, S. B. and Rawool,
D. B. (2023). Genetic diversity and risk factor analysis of drug-resistant Escherichia coli recovered

from broiler chicken farms. Comparative Immunology, Microbiology and Infectious Diseases, 93:
101929. https://doi.org/10.1016/j.cimid.2022.101929 (NAAS ID C141; Score 8.00)

Devatkal, S.K., Kumar, C., Juneja, V. and Inbaraj, S. (2023). Effect of aqueous ozone on inactivation
of bacteria isolated from the meat products and equipment. Biologia. 78, 3295-3304.
https://doi.org/10.1007/s11756-023-01495-3. (NAAS ID B062; score 7.65).
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9. Gonmei, L., Inbaraj, S., Geyi, D., Prakasan L., Dhiman, H., Athira VS. and Thomas, P. (2023).
Evaluation of bacteriophage cocktail as biopreservatives against Sal/monella enterica serovar
Typhimurium in chicken meat. Food Bioscience, 56: 103290. 10.1016/j.tb10.2023.103290. (NAAS ID
F049; score 11.32).

10. Govindaiah, P.M., Maheswarappa, N.B., Banerjee, R., Mishra, B.P., Manohar, B.B., Dasoju, S. (2023).
Traditional halal meat production without stunning versus commercial slaughter with electrical stunning

of slow-growing broiler chicken: impact on meat quality and proteome changes. Poultry Science.
102(11): 103033. https://doi.org/10.1016/1.psj.2023.103033 (NAAS ID P161; score 10.01).

11. Govindaiah, P.M., Naveena, B.M., Banerjee, R., Mishra, B.P., Manohar, B.B. (2023). Unveiling the
biochemical, enzymatic and hormonal stress biomarkers: effects of transportation and lairage on sheep
welfare and the meat quality. Journal of Meat  Science. 18(1): 1-8.
https://doi.org/10.48165/jms.2023.180101 (NAAS ID J372; score 4.70).

12. Kandeepan, G. (2023). Evaluation of chicken skin with fat as sunflower oil replacer on quality aspects
of patties prepared from spent female buffalo meat. International Journal of Livestock Research, 13
(2): 28-41. https://ijlr.org/ojs_journal/index.php/ijlr/ article/view/137. (NAAS ID 1300; I.F: 4.31).

13. Inbaraj, S., Agrawal, R.K., Thomas, P., Chaudhuri, P. and Chaturvedi, V.K. (2023). Isolation and
characterization of vB_SenS Ib psk2 bacteriophage against drug-resistant Salmonella enterica serovar
Kentucky. Folia microbiologica, 68(5): 771-779. https://doi.org/10.1007/s12223-023-01052-0. (NAAS
ID F035; score 8.63).

14. Jairath, G., Gadekar, Y. P, Shinde, A. K., Sharma, P., Jose, S., Bhatt, R. S. and Saxena, V. 2023. In vitro
and in vivo evaluation of Prosopis cineraria (khejri tree) leaves for their preservative potential in minced
mutton. International Food Research Journal 30(2): 343—-354. https://doi.org/10.47836/if1).30.2.06
(NAAS ID: [152; score: 7.17).

15. Krishnan, P., Hemalatha, M., Agarwal, S., Gireesh-Babu, P., Naveena, B.M. and Srinivasa Rao, Ch.
(2023). Mapping the research publication trends among ICAR-Animal sciences research institutes in

India: Web of science-based scientometric study. Indian Journal of Animal Sciences, 93(9): 928-935.
https://doi.org/10.56093/ijans.v93i9.115679 (NAAS ID 1043; score 6.29).

16. Kumar, M., Chadha, N.K., Prakash, S., Pavan-Kumar, A., Harikrishna, V., Gireesh-Babu P. and Krishna,
G. (2023). Salinity, stocking density, and their interactive effects on growth performance and
physiological parameters of white-leg shrimp, Penaeus vannamei (Boone, 1931), reared in inland
ground saline water. Aquaculture International. https://doi.org/10.1007/s10499-023-01181-w. (NAAS
ID A277; score 8.95).

17. Mishra, B.P., Naveena, B.M., Eswara Rao, B., Banerjee, R., Nagamallika, M., Srnivasa Rao, T.,
Narendranath, D., Govindaiah, P.M., Manohar, B.B., Sowmya, D., Mounika, T., Sowmya, P., Judy, L.,
Rath, P.K. (2023). Extraction and characterization of pig skin gelatin compared to commercial porcine
gelatin. 18(1): 36-42. Journal of Meat Science. https://doi.org/10.48165/jms.2023.180106 (NAAS ID
J372; score 4.70).
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Mohanapriya, K., Agri, H., Anbazhagan, S., Khawaskar, D., Jayakumar, V., Lalrinzuala, M. V., K M,
H., Sophia, I., Mariappan, A. K., Abhishek, Nagaleekar, V. K., Sinha, D. K., Chaudhuri, P., Chaturvedi,
V. K., Singh, B. R. and Thomas, P. (2023). Development and validation of multiplex PCR based
molecular serotyping of Salmonella serovars associated with poultry in India. Journal of microbiological
methods, 207: 106710. https://doi.org/10.1016/j.mimet.2023.106710. (NAAS ID: J382; score 8.62).

Mushtaq, Z., Kurcheti, P.P.,, Jeena, K. and Gireesh-Babu, P. (2024). Short peptidoglycan recognition
protein 5 modulates immune response to bacteria in Indian major carp, Cirrhinus mrigala.
Developmental & Comparative Immunology, 152: 105104. https://doi.org/10.1016/j.dci.2023.105104.
(NAAS ID DO013; score 9.61).

Nandini, P, Jakka, P., Murugan, S., Mazumdar, V., Kumar, D., Prakash, R., Barbuddhe, S.B. and
Radhakrishnan, G. (2023). Immuno-profiling of Brucella proteins for developing improved vaccines
and DIVA capable serodiagnostic assays for brucellosis. Frontiers in Microbiology. 14:1253349. (NAAS
ID: F101; Score 11.20).

Nishanth, M. A. D., Gourkhede, D., Paidipally, L., Borse, R., Pollumahanti, N., Nair, A., Kiranmayee,
B., Malik, S. V. S., Barbuddhe, S. B., & Rawool, D. B. (2023). Comparative evaluation of in-house
developed latex agglutination test (LAT) with World Organisation for Animal Health (WOAH) -
recommended methods for the detection of Bacillus anthracis spores from the soil. Journal of
Microbiological Methods, 211, 106778. https://doi.org/10.1016/j.mimet.2023.106778 (NAAS ID J382;
Score 8.20)

Patil, V., Hedau, M., Kaore, M., Badar, S., Kadam, M. M., Chaudhari, S. P., Rawool, D. B., Barbuddhe,
S. B., Vergis, J., & Kurkure, N. V. (2023). Potential of cinnamaldehyde essential oil as a possible
antimicrobial against fowl typhoid in layers. Tropical Animal Health and Production, 55(2).
https://doi.org/10.1007/s11250-023-03543-1 (NAAS ID T111; Score 7.70)

Qayoom, U., Gireesh-Babu, P., Kumar, G. and Chaudhari, A. (2023). WSSV susceptibility in the early
life stages of Penaeus vannamei shows relationship with bodyweight. Journal of Invertebrate Pathology,
198: 107912. https://doi.org/10.1016/;.jip.2023.107912. (NAAS ID J344; score 8.80).

Prasastha Ram, V., Yasur, J., Abishad, P., Ramesh, C., Gourkhede, D., Pokkittath, A., Unni, V., Vergis,
J., Malik, S., Kaore, M., Kurkure, N. V., Byrappa, K., Barbuddhe, S. B., & Rawool, D. B. (2023).
Enhanced therapeutic efficacy of biogenic nanosilver-conjugated thymol: In vitro and in vivo evaluation
against emerging multi-drug resistant microbes. Journal of Drug Delivery Science and Technology. 86,
104741. https://doi.org/10.1016/j.jddst.2023.104741 (NAAS ID J189; Score 11.0)

Ravi Kumar, M., Roy, B., Kannan, A., Shanmugam, A.M., Venkateswarlu, R., Kannaki, R. and
Muthukumar, M. (2023). Effect of biosynthesised nano copper on blood biochemical profile, antioxidant
status and immune response in Vanaraja chicken. Indian Journal of Animl Health. DOI:
https://doi.org/10.36062/1jah.2023.08923 (NAAS ID 1039; score 5.25).

Shirisha, A., Vijaya Kumar, A., Chatlod L.,, Shashi Kumar, M., Raghupati and Krishnaiah, N. (2023).
Green synthesis of silver nanoparticles using Moringa oleifera leaf extract, Tamarindus indica fruit
extract and assessment of antibacterial activity against Staphylococcus aureus. The Pharma Innovation
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Journal, SP-12 (7):828-838 (NAAS ID T050; score 5.23).

Vishnuraj, M. R., Ajay, G., Aravind Kumar, N., Renuka, J., Pollumahanti, N., Anusha Chauhan, H.,
Vaithiyanathan, S., Rawool, D. B., and Barbuddhe, S. B. (2023). Duplex real-time PCR assay with
high-resolution melt analysis for the detection and quantification of Listeria species and Listeria
monocytogenes in meat products. Journal of Food Science and Technology, 60(5), 1541-1550.
https://doi.org/10.1007/s13197-023-05695-2 (NAAS ID J268; Score 9.10)

Research Papers without NAAS ID/score

Abishad, P.M., Jayashankar, M., Namratha, K., Srinath, B.S., Kurkure, N.V., Barbuddhe, S.B., Rawool,
D.B., Vergis, J. and Byrappa, K. (2023). Synthesis of Zif-8(fe) functionalized with citral as potent
antimicrobial candidate against multi-drug resistant Enteroaggregative Escherichia coli and Non-
Typhoidal  Salmonella  spp. -  Russian  Journal of  Bioorganic = Chemistry.
https://link.springer.com/article/10.1134/ S1068162023020036 (IF 1.0)

Arya, P. R., Padikkamannil, A., Unni, V., Vemula Ram, P., Pollumahanti, N., Yasur, J., John, L., Asha,
Nambiar, P., Juliet, S., Vinod, V. K., Vergis, J., Kurkure, N. V., Barbuddhe, S. B., Byrappa, K. and
Rawool, D.B. (2023). Facile synthesis of silver-zinc oxide nanocomposites using Curcuma longa extract
and its in vitro antimicrobial efficacy against multi-drug resistant pathogens of public health importance.
Inorganic Chemistry Communications, 148, 110356, ISSN 1387-7003.
doi:10.1016/j.inoche.2022.110356 (IF 3.428)

Arya, PR., Abishad, P., Unni, V., Bibin, M., Marita, D., John, L., Karthikeyan, A., Nambiar, P., Juliet,
S., Vinod, VK., Vergis, J., Kurkure, N.V., Barbuddhe, S.B. and Rawool, D.B. (2023). Antioxidant,
Antibacterial and Antibiofilm Potential of Green Synthesized Silver-Zinc Oxide Nanocomposites from
Curcuma longa Extract against Multi-Drug-Resistant Enteroaggregative E. coli. Medical Science Forum
(MDPI). https://doi.org/10.3390/ecb2023-14088

Kandeepan, G. (2023). Evaluation of quality and shelf-life of yak milk phrum during refrigerated
storage. Milk Science International, 76: 8-14. https://doi.org/10.48435/MSI1.2023.2.

Padikkamannil A. Jayashankar, M., Namratha, K., Nayan, M.B., Kurkure, N. V., Barbuddhe, S.B.,
Rawool, D.B., Vergis, J. and Byrappa, K. (2023). Zeolite imidazole framework (Fe) nanostructure: a
simple and efficient dye degradation catalyst under visible light. Inorganic Chemistry Communications,
147: 110058, https://doi.org/10.1016/j.inoche.2022.110058. (IF 3.428)

Unni, V., Abishad, P., Arya, P.R., Mohan, B., Juliet, S., John, L., Nambiar, P., Vinod, V.K., Karthikeyan,
A., Kurkure, N.V., Barbuddhe, S.B., Rawool, D.B. and Vergis, J. (2023). Eco-friendly one-pot synthesis
of zinc oxide nanoparticles using catkin extract of Piper Longum: /n vitro antibacterial, antioxidant,
and antibiofilm potential against multi-drug resistant enteroaggregative E. coli. Medical Sciences
Forum. (MDPI) 21 (1): 23 https://doi.org/10.3390/ECB2023-14269

Vishnuraj, M.R., Renuka, J., Aravind Kumar, N., Ajay, G., Anusha Chauhan, H., Vaithiyanathan, S.
and Barbuddhe, S.B. (2023). Differential detection of sheep and goat meat using duplex real-time PCR
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and high-resolution melt analysis. Food Chemistry Advances, 100309.
https://doi.org/10.1016/j.focha.2023.100309

Books authored/edited

1. Inbaraj, S. (2023). Neglected tropical livestock diseases: Leptospirosis and black quarter. Lambert
Academic Publishing, Republic of Maldova, Europe. ISBN: 978-620-7-44972-9.

2. Vishnuraj M.R., Pothireddy, N. (2023). Manual of Methods of Analysis of Food-Meat and Meat
Products. FSSAI, Delhi, pp 139.

3. AN Y. MEH, Y@ o, IR U eqUl . Feels 2023, Joaatedd Ui Sarg Uy 9%, 1.- TLF g
ITHA YIM, TS, ISBN: 978-93-5913-497-0 (160 pages ).

Book Chapters

1. Athira, V,, Sonu, S.N., Abinaya, K., Prakasan, L., Chandana, M.S., Bagra, J.K., Abhishek, Inbaraj, S.,
Thomas, P., Chaturvedi, V.K. and Kumar, B. (2023). An updated overview on emerging fungal disease
— mucormycosis. In: One health and zoonotic diseases. (First edn, pp: 150-177). Indian Veterinary
Association, Kerala. ISBN: 978-93-5680-551-4.

2. Muthukumar M., Yogesh Gadekar and. Sen A.R (2023). Ozone Applications in Meat Processing. In:
Non-Thermal Processing Technologies for the Meat, Fish, and Poultry Industries. Selvamuthukumaran,
M., & Magsood, S. (Eds.). Non-Thermal Processing Technologies for the Meat, Fish, and Poultry
Industries (1st Ed.). CRC Press. https://doi.org/10.1201/9781003251958, 251.

3. Sahu, R., Yadav, J.P., Vergis, J., Rawool, D.B., Malik, S.V.S. and Barbuddhe, S.B. (2024). Coxiella and
Q fever. In: Molecular Medical Microbiology (Third Edition, pp 1811-1847), Academic Press, ISBN
9780128186190.

4. Gadekar, Y.P., Singh, M K. and Barbuddhe S.B. (2023). Sustainable Poultry Slaughter Waste
Management. In: Recent Trends in Sustainable Poultry Production. A.K. Srivastava, P.K. Shukla,
Amitav Bhattacharyya & M.K. Singh (Eds.) Satish Serial Publishing House, New Delhi. ISBN: 978-
93-95700-03-0 E-ISBN: 978-93-95700-02-3 Pp. 405-414.

Policy document

Naveena, B.M, Sen, A.R., Muthukumar, M., Banerjee, R., Barbuddhe, S.B. and Tripathi, B.N. (2023).
An inclusive multistakeholder collaboration for transforming Indian meat and poultry value chain.
Policy Paper, ICAR-National Meat Research Institute, National Bank for Agriculture and Rural
Development & Food Safety and Standards Authority of India, p 34

Annual Report 2023 146 ik gfdeeT 2023



1.3 U.-2I6CRT il 3RIeI e
Patent filed

Maheswarappa, N.B., Banerjee, R., Belore, B. (2023). A process for authentication of meat from cold-
slaughtered chicken vis-a-vis meat from freshly slaughtered poultry. Indian Patent. Application no.
202341012102.

Folders/Brochures

Muthukumar, M., Sen, A.R., Naveena B.M., Banerjee, R., Yogesh P. Gadekar and Barbuddhe, S.B.
(2023). Swachh Meat Hub -The portable abattoir for hygienic and sustainable meat production. Folder.
Vishnuraj, M.R. (2023). Meat Species Identification Laboratory. Technical Brochure, ICAR-NRC on
Meat, Hyderabad (6 pages).

Review/Technical/Popular articles

Aravind Kumar, N., Aradhana, S., Harleen, and Vishnuraj, M.R. (2023). SARS-CoV-2 in digital era:
Diagnostic techniques and importance of nucleic acid quantification with digital PCRs. Reviews in
Medical Virology, €2471. https://doi.org/10.1002/rmv.2471 (NAAS ID R057; score 17.10)

Gadekar Y.P., Shinde A.K., Banerjee R., Barbuddhe S.B. (2023). Present status and future prospects of
meat production from small ruminants: An overview. Indian Journal of Small Ruminants 29(2):185-
197. DOI: 10.5958/0973-9718.2023.00052.1

Girish Patil, S., Ramakrishna, C., Nagappa, K. and Sen, A.R. (2023). A database for buffalo meat
traceability in India. Buffalo bulletin. 42: 437 — 447.

Inbaraj, S. (2023). Green Synthesis of Metallic Nanoparticles and Their Use as Nano Minerals in Poultry
Nutrition. International Journal of Applied Nanotechnology. 8(2): 32-36.

Inbaraj, S. (2023). Recent Perspectives of Nanovaccines. International Journal of Nanobiotechnology.
9(1): 18-21.

Inbaraj, S. (2023). Role of Nano Minerals in Poultry Nutrition. Poultry fortune. July, 2023: 50-52.

Mithun Hari Raj, P., Mandal, P.K., Sen, A.R., Kasthuri, S. and Muthukumar, M. (2023). Effect of
Marination on Meat Quality and Food Safety —a Review. Journal of Meat Science, 18(1): 75-90.

Pavan-Kumar, A., Manjusha, L., Gireesh-Babu, P., Pankaj Kishore, Chaudhari, A. and Ravishankar,
C.N. (2023). Ensuring trust and sustainability: Unveiling the journey of seafood from ocean to plate
through labelling. MPEDA Newsletter, Vol. XI(4): 17-20.

Suman, S., Pavan-Kumar, A., Saurabh, S., Katneni, V.K., Prabhudas, S.K., Gireesh-Babu P., Das, R.
and Chaudhari, A. (2023). Transcriptome analysis of Indian freshwater pearl mussel Lamellidens

marginalis to unravel the genes associated with biomineralization. Research Square
[https://doi.org/10.21203/rs.3.rs-2806499/v1].
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Vishnuraj, M.R., Aravind Kumar, N., Vaithiyanathan, S. and Barbuddhe, S.B. (2023). Authentication
issues in foods of animal origin and advanced molecular techniques for identification and vulnerability

assessment. Trends in Food Science and Technology, 138, 164-177.
https://doi.org/10.1016/j.tifs.2023.05.019 (NAAS ID T104; score 20)

SRf< |, AN T, MR Td 38T FAR AR 2023, FaHH IREYT | @rel/ i faeiguor ot qeheieh. 31T 1:66-
71. &30~ TLEH A ST TEIM, TG, ISBN: 978-93-5913-497-0

AR ¥, MR, Rguurt =i, eRfa 9, S halod, TH. JYFAR, 38T a9 99 U6 gEed 9. IRgs 2023.
TIafeid AT S, AT 1:53-59. W.FH. ST .- TLF HF STTHIH TLIH, TS, ISBN: 978-93-5913-497-
0

13. Reguort ST Teh AT . MR 2023, FiF GIEAT 3R W07 JoTer. AT 1:12-20. 913,37 .- AL G STHEM

HEH, 2eU@e. ISBN: 978-93-5913-497-0

Lead Papers presented/Invited lectures delivered

Babji, Y., Kandeepan, G., Gadekar, Y., Kalpana, S. and Ambedkar, Y.R. (2023). Current status of
employment of natural preservatives in augmenting meat food safety and quality assurance. Invited
paper presented at Sixth convention of the Association of Meat Scientists and Technologists (AMST)
and National Seminar on “One Health — A New Paradigm to Augment Livestock Productivity and Food
Security” organized by Madras Veterinary College, Chennai, 16-18 October, 2023.

Barbuddhe, S.B. and Rawool, D.B. (2023) Guarding health borders: Biosecurity strategies in zoonotic
disease prevention. Invited paper presented at XIX Annual Conference of Indian Association of
Veterinary Public Health Specialists IAVPHSCON-2023) organized by LUVAS, Hisar, 7-8 December,
2023.

Barbuddhe, S.B., Gadekar, Y.P. and Naveena, B.M. (2023). Meat Sector Visioning and Action Agenda
for Continued Food Security. Invited paper presented at XVI Agricultural Science Congress on the

theme “‘Agri-Food Systems for Achieving Sustainable Development Goals’ jointly organized by NAAS
and ICAR-CMFRI, Kochi, Kerala, October 10-13, 2023.

Barbuddhe, S.B., Vergis, J and Rawool, D.B. (2023). Emerging pathogens: Livestock productivity and
human health. Invited paper presented at Sixth convention of the Association of Meat Scientists and
Technologists (AMST) and National Seminar on “One Health — A New Paradigm to Augment Livestock
Productivity and Food Security” organized by Madras Veterinary College, Chennai, 16-18 October, 2023.

Chatlod, L.R. (2023). Food-borne pathogens and their significance in public health. Invited lecture in
Training of Internship students, Veterinary college, Korutla on 17 January, 2023 at ICAR-NMRI,
Hyderabad.

Chatlod, L.R. (2023). Food-borne pathogens and their significance in public health. Invited lecture in
Training of Internship students, Veterinary College, Mamnoor on 19 January, 2023 at ICAR-NMRI,
Hyderabad.
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Devatkal, S. (2023). Innovative approaches to augment production and consumption of traditional meat
products: A case study of Hyderabadi Haleem. Invited lecture in 57th Annual Convention of ISAE,
UAS Raichur, Karnataka held during 6-8 November, 2023.

Gadekar, Y.P. (2023). Current Trends in Preservation of Meat and Meat Products. Invited lecture in
One Week National Online Training entitled ‘Recent Advances in Quality Assurance of Production and
Processing of Animal Origin Foods’ on 27 December, 2023.

Gadekar, Y.P. (2023). Hygienic meat production. Invited lecture in Four days Off campus Training and
capacity building session on ‘Clean meat production’ for butchers and meat retailers of Pune city, Pune
Municipal Slaughterhouse, Kondhwa Pune

Gadekar, Y.P. (2023). Opportunities in value addition. Invited lecture in One day awareness programme
on ‘Backyard Poultry and Goat Farming’ jointly organized by Maharashtra Animal and Fishery Sciences
University, Nagpur and ICAR-National Meat Research Institute Hyderabad at College of Veterinary
and Animal Sciences, Udgir on 2nd December 2023 under DAPSC. (Participants 300).

Gadekar, Y.P. (2023). Packaging of Meat & Meat Products. Invited lecture in 3 Months Weekend Online
Certificate Course on “Food Packaging & Safety Management” organized by International Training
Centre Food Safety & Applied Nutrition (ITCFSAN) in collaboration with the Indian Institute of
Packaging (IIP) on 12th August 2023 (Virtual mode)

Gadekar, Y.P. (2023). Slaughter-waste management. Invited lecture in One-week certificate training
Program for Postgraduate and Doctoral Students of Maharashtra Animal and Fisheries Sciences
University, Nagpur on “Advanced Techniques for ensuring quality and safety of muscle Food Safety”
organized under [CAR-NAHEP-CAAST-MAFSU Project entitled “Centre of Excellence for Advanced
Research on Animal Food Safety”, 17-24 July, 2023. (Virtual mode)

Gadekar, Y.P. (2023). Value addition in animal products: A perspective for improving human health
and entrepreneurship. Invited lecture in Collaborative Online Training Program of MANAGE,
Hyderabad & Rajasthan Animal and Veterinary Sciences University (RAJUVAS), Bikaner on ‘Present
Status and Prospects of Value Addition Industry for Livestock Products’ during 30th October to 1st
November 2023 at RAJUVAS), Bikaner (30.10.2023 virtual mode).

Gadekar, Y.P., Baswa Reddy, P. and Barbuddhe, S.B. (2023). Organic Goat Meat Production and
Processing. Invited paper presented at “National Workshop on Export Linked Natural Goat Husbandry

Practices in India: Opportunities and Challenges” organized by ICAR-CIRG in collaboration with
APEDA, 4-5 May, 2023.

Gireesh Babu P. (2023). Authentication of meat and meat products by DNA barcoding techniques.
Invited lecture in ICAR-NAHEP sponsored One-week certificate training Program on “Advanced
Techniques for Ensuring Quality and Safety of Muscle Foods” held during 17-24 July, 2023 at ICAR-
NMRI, Hyderabad.

Kalpana, S. (2023). Antibiotic residue analysis in animal sourced foods: Concerns and current
regulations. Lead paper presented at Sixth convention of the Association of Meat Scientists and
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Technologists (AMST) and National Seminar on “One Health — A New Paradigm to Augment Livestock
Productivity and Food Security” organized by Madras Veterinary College, Chennai, 16-18 October,
2023.

Kandeepan, G. (2023). Food standards in global health to combat lifestyle diseases. In: Virtual Faculty
Development Program, Department of Biotechnology, Prathyusha Engineering College, Chennai on
21 July, 2023.

Kandeepan, G. (2023). Value addition to poultry meat. Certified Livestock Advisor Program on Poultry
(Module-II) sponsored by National Institute for Agricultural Extension Management (MANAGE). 16
February, 2023, Directorate of Poultry Research & ICAR-NMRI, Hyderabad.

Kandeepan, G., Babji, Y., Kalpana, S. and Aswini, C. (2023). Intelligent packaging solutions for meat
quality and safety. Invited paper presented at Sixth convention of the Association of Meat Scientists
and Technologists (AMST) and National Seminar on “One Health — A New Paradigm to Augment
Livestock Productivity and Food Security” organized by Madras Veterinary College, Chennai, 16-18
October, 2023.

Muthukumar, M. (2023). “Funding opportunities and entrepreneurship development in meat sector” to
the post graduate students of Indian Veterinary Research Institute for LPT 707 course on "Industrial
and entrepreneurial training" on 31 August, 2023.

Muthukumar, M. (2023). “Meat technology and value addition and career opportunities in meat industry
for food processing and business management students" on 11 April 2023 organised by Indian Institute
of Plantation Management (IIPM), Bangalore.

Naveena, B.M. (2023). Basics of post-harvest handling in dairy and poultry. Invited lecture delivered
during Training Programme on "Post Harvest Management of Agricultural Commodities" from 13-17
March, 2023 held at MANAGE, Hyderabad

Naveena, B.M. (2023). Enhancing the potential and opportunities in meat processing. during Annual
Conference on Integrated Livestock, Dairy and Fisheries” held at HITEX, Hyderabad from 21-23
September, 2023.

Naveena, B.M. (2023). How to prepare winning research proposals during 5 days training program on
“Enhancing Teaching and Managerial Skills among the Faculty of MAFSU” held at MANAGE,
Hyderabad from 28 Nov-2 December, 2023

Naveena, B.M. (2023). HWC-safe livelihoods and climate-smart agricultural practices and how to
promote these during Online training of Faculty and Experts of the State Agriculture Universities and
KVKs on ‘Holistic Approach to Human-Wildlife Conflict Mitigation: Taking a One Health Approach’
held on 15-16 May, 2023.

Naveena, B.M. (2023). Modalities for a meat-based start-up. Invited lecture delivered during the online
Training Programme on "Supply chain management in agriculture and allied sector" from 27-29 March,
2023 held at SAMETI, Himachal Pradesh in collaboration with MANAGE, Hyderabad.
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Naveena, B.M. (2023). Modalities for a meat-based start-up. Invited lecture delivered during the
Training Programme on "Training on value added meat products: Enabling youth to startup enterprises"
from 24-31 March, 2023 held at KVK, Mamnoor, Warangal, Telangana.

Naveena, B.M. (2023). Motivation for academic excellence. Invited lecture delivered during 21 days
“Foundation course for Assistant Professors of OUAT and PVNRTVU” from 24 January to 13 February,
2023 held at ICAR-NAARM, Hyderabad.

Naveena, B.M. (2023). One health approach and human-wild life conflict mitigation. Invited lecture
delivered during “Management Development Programme for the Newly Recruited Heads of Krishi
Vigyan Kendras” from 31 January to 14 February, 2023 held at ICAR-NAARM, Hyderabad.

Naveena, B.M. (2023). Orientation to one health during training programme on "Improving non-
cognitive skills and soft skills" held at NAARM on 12 December, 2023.

Naveena, B.M. (2023). Supply chain management in poultry and dairy. Invited lecture delivered during
the online Training Programme on "Supply chain management in agriculture and allied sector" from
27-29 March, 2023 held at SAMETI, Himachal Pradesh in collaboration with MANAGE, Hyderabad.

Ramakrishna, C. (2023). Ethical, hygienic and environmental friendly production of Mithun meat.
Invited lecture in five day training on “Improving the productivity, quality and profitability of Mithun
operations through commercial Mithun production and value addition” organized at ICAR — National
Research Centre on Mithun, Medziphema (Nagaland State) on 31.08.2023.

Rawool, D.B. (2023). Antimicrobial Resistance in Sa/monella and Listeria. Invited lecture in a training
program on “AMR in Foodborne pathogens” organized by ICAR-IVRI, Izatnagar, 20 — 25, February
2023.

Rawool, D.B. (2023). Status on the application of antimicrobial peptides in the control of antibiotic
resistance. Invited lecture presented in Online Lecture Series on “Alternatives to antibiotics for the
control of bacterial infections” organized by College of Veterinary Science, Guru Angad Dev Veterinary
and Animal Sciences University, Rampura Phul, Ludhiana, 9 — 11, October 2023.

Vishnuraj, M.R. (2023). Recent trends in methods for meat species identification and establishment of
laboratory. Invited lecture in value added course on ‘Quality Management in abattoir and meat
processing plants for wholesome meat production’ in LPT Division of ICAR-IVRI, Izatnagar, Bareily,
U.P, 29 September, 2023.

Abstracts presented

Afsheen, Kandeepan, G. and Wilfred Ruban, S. (2023). Development of colorimetric indicator for
modified atmosphere packaged mutton stored under refrigeration temperature. Sixth convention of
Association of Meat Scientists and Technologists & National Seminar on One health- A new paradigm
to augment livestock productivity and food security. 16-18 October 2023. Department of Livestock
Products Technology (Meat Science), Madras Veterinary College, TANUVAS, Chennai.p.293.
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Arya, PR., Abishad, P., Unni, V., Mohan, B., Dias, M., John, L., Karthikeyan, A., Nambiar, P., Juliet,
S., Vinod, V.K., Vergis, J., Kurkure, N.V., Barbuddhe, S.B. and Rawool, D.B. (2023). Antibacterial
efficacy of green synthesized silver-zinc oxide nanocomposites against multi-drug resistant non-
typhoidal Salmonella spp. In: 35th Kerala Science Congress, Idukki. 12-14 February, 2023.

David, S., Inbaraj, S., Anbazhagan, S., Karikalan, M., Saravanan, R., Nagaleekar Viswas, K., Thomas,
P., Chaudhuri P. and Chaturvedi, V.K. (2023). Outer membrane vesicles as vaccine candidates against
pathogenic Leptospira in experimental guinea pig model. In: Proceedings of the National conference
on Current Perspectives for sustainable development in life sciences, environment and agriculture
organized by NABS-Periyar University, Salem, 23-25, January, 2023. Pp 119.

Govindaiah, P.M., Maheswarappa, N.B., Banerjee, R., Mishra, B.P., Belore, B.M., and Diksha, P.G.
(2023). Uncovering novel insights into meat quality and poultry welfare: a comparative analysis of
different slaughter techniques. In: Proceedings of 69th International Congress of Meat Science and
Technology- from tradition to green innovation organized at Padova, Italy, 20-25 August, 2023. Pp.
394-395.

Judy, L., Banerjee, R., Naveena, B.M., Belore, B., Prasad, M.G., Koneti, P.B., Mishra, B.P. and
Sowmya, P. (2023). Green extraction of collagen hydrolysates through valorization of poultry skin:
physicochemical, functional and microstructural properties. In: Book of abstracts. XVI Agricultural
Science Congress 2023 organized at Kochi, Kerala from 10-13 October, 2023. Pp. 243.

Judy, L., Banerjee, R., Naveena, B.M., Biswas, S., Mishra, B.P., Belore, B., Prasad, M.G. (2023)
Physico-chemical, functional, and microstructural properties of poultry skin collagen hydrolysates
derived from ultrasound-assisted extraction. In: Proceedings of Sixth convention of the Association of
Meat Scientists and Technologists (AMST) and National Seminar on “One Health — A New Paradigm
to Augment Livestock Productivity and Food Security” organized at Madras Veterinary College,
TANUVAS, Chennai from 16-18 October, 2023. Pp. 310-311.

Kalpana, S. (2023). Confirmatory analysis of five Nitrofuran metabolite residues in chicken meat using
LC-MS/MS. In: Sixth convention of Association of Meat Scientist and Technologist & National Seminar
on “One health-A new paradigm to augment livestock productivity and food security” organized by
Madras Veterinary College, Chennai from 16-18th October, 2023.

Kandeepan, G., Aaliya, T., Sashikumar, M., Monish,V. and Ayesha, A. (2023). Influence of aerobic and
modified atmosphere packaging on the shelf-life characteristics of chicken leg meat at refrigerated
storage. In: Souvenir cum compendium of invited lead papers and abstracts. 23rd Indian Veterinary
Congress & 30th Annual Conference of IAAVR & National Symposium on “Advances in tackling
antimicrobial resistance and ensuring food safety under one health perspective. February 3-4, 2023.
Department of Veterinary Public Health & Epidemiology, College of Veterinary Science & Animal
Husbandry, Kamdhenu University, Anand. P.163.

Kandeepan, G., Aliya, T., Sashikumar, M., Babji, Y., Maonish, V. and Ayesha, A. (2023). Effect of
aerobic and modified atmosphere packaging on the shelf-life attributes of chicken leg meat at
refrigerated storage. 29th Indian Convention of Food Scientists & Technologists (ICFoST) on
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Innovative smart & safe solutions for agro and marine food processing to achieve sustainable nutritional
security ‘5S’°. Organized by AFST (I)-HQ (Mysuru), Kollam & Cochin Chapter at The AL SAJ
convention center, Thiruvananthapuram, Kerala. 5th-7th January 2023. MMP002.

Kandeepan, G., Monish, V., Sowndarya, A., Babji, Y., Spoorthi, A., Srikanya., Ayesha, A. (2023).
Development of nanocomposite eco-friendly pouches for chicken meat. National Conference on
Scientific Advancement of Sustainable Environment, Herbal Medicines and Impact on health: An Earth
Day Celebration (SASE), 22-23 April, 2023, Institute of Medical Sciences, Banaras Hindu University,
Varanasi. P.64.

Kandeepan, G., Monish,V., Sowndarya, A., Babji, Y., Spoorthi, A., Srikanya., Ayesha, A., (2023).
Development and evaluation of biodegradable nanocomposite packaging material for meat. 13th NABS
National Conference on Current perspectives for sustainable development in life sciences, environment
and agriculture. 23 to 25 January, 2023. Periyar University, Salem. P.163-164.

Koneti, P.B., Banerjee, R., Naveena, B.M., Md. Raziuddin M. N., Judy, L., Belore, B., Mishra, B. P.,
Sowmya, P., Devangare, A.A. (2023). Physico-chemical, and textural properties of gelatin extracted
from chicken by-products (skin-head-feet) blend. In: Proceedings of Sixth convention of the Association
of Meat Scientists and Technologists (AMST) and National Seminar on “One Health — A New Paradigm
to Augment Livestock Productivity and Food Security” organized at Madras Veterinary College,
TANUVAS, Chennai from 16-18 October, 2023. Pp. 312-313.

Mishra, B.P., Maheswarappa, N.B., Banerjee, R., Eswara Rao, B., Nagamallika, M., Prasad, M.G.,
Belore, B.M., Mounika, T., Soumya, P., Judy, L., Mishra, J., and Rath, P.K. (2023). Detection and
differentiation of source of gelatin extracted from peptides through MALDI-TOF-MS analysis. In:
Proceedings of Sixth convention of the Association of Meat Scientists and Technologists (AMST) and
National Seminar on “One Health — A New Paradigm to Augment Livestock Productivity and Food
Security” organized at Madras Veterinary College, TANUVAS, Chennai from 16-18 October, 2023.
Pp. 309-310.

Monish, V., Kandeepan, G., Sudheer, K., Bhaskar Reddy, G.V., Jagadeesh Babu, A. and Vivekanada
Reddy, B.V. (2023). Evaluation of the effect of active packaging material on the shelf-life attributes of
chicken meat at refrigeration storage. Sixth convention of Association of Meat Scientists and
Technologists & National Seminar on One health- A new paradigm to augment livestock productivity
and food security. 16-18th October 2023. Department of Livestock Products Technology (Meat
Science), Madras Veterinary College, TANUVAS, Chennai.p.276.

Nair A., Rawool, D.B. and Barbuddhe, S.B. (2023). Pediococcus acidilactici and Leuconostoc
paramesenteriodes as effective probiotics against multi-drug resistant Escherichia coli. In: XIX Annual
Conference of Indian Association of Veterinary Public Health Specialists (IAVPHSCON-2023)
organized by LUVAS, Hisar, 7-8 December, 2023. (Awarded 3rd prize for poster presentation).

Naveena, B.M., Banerjee, R., Muthukumar, M., Sen, A.R., Prasad, M.G., and Phanikumar P. (2023).
Assessment of water and energy usage in poultry slaughter and meat processing plant: a case study. In:

Book of abstracts. XVI Agricultural Science Congress 2023 organized at Kochi, Kerala from 10-13
October, 2023. Pp. 242.
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Pothireddy, N., Vishnuraj, M.R., Rachel, V.K., Baswa Reddy, P., Aravind Kumar, N. and Barbuddhe,
S.B. (2023). Expression Patterns of Genes Related to Intramuscular Fat and Fatty Acid Metabolism in
Nellore and Deccani Sheep Breeds of Deccan Plateau Region In: Book of Abstracts of XVI Agricultural
Science Congress on Livestock based transformation of Food Systems, ICAR-Central Marine Fisheries
Research Institute (ICAR-CMFRI), Kochi, India, 10-13 October, 2023 Pp.268.

Unni, V., Abishad, P., Arya, P.R., Mohan, B., Juliet, S., John, L., Nambiar, P., Vinod, V.K., Karthikeyan,
A., Latha, C., Kurkure, N.V., Barbuddhe, S.B., Rawool D.B. and Vergis, J. (2023). Antibacterial,
antioxidant, and antibiofilm potential of green synthesized Zinc oxide nanoparticles against multi-drug-
resistant non-typhoidal Sal/monella spp. In: Proceedings of the 19th International Symposium on
‘Promotion of One Health: Opportunities, challenges and solutions’ at LUVAS, Hisar, 7-8 December
2023.

Training manuals edited/prepared

Gadekar, Y.P., Banerjee, R., Vishnuraj M.R. and Rawool, D. B. (2023). Training manual on Advanced
Techniques for Ensuring Quality and Safety of Muscle Foods. NAHEP-CAAST sponsored training
from 17-24 July 2023 at ICAR-National Meat Research Institute, Hyderabad (pages 110).

Muthukumar, M. (2023). Training manual on “Hands - On training on analysis of safety parameters in
meat & meat products as per FSSR, 2011". ICAR-NMRI, Hyderabad.

Muthukumar, M. Naveena, B.M., Banerjee, R., Gadekar, Y.P., Girish, P.S. and Barbuddhe, S.B. (2023).
Entrepreneurial guide for meat production and processing. ICAR-National Meat Research Institute,
Hyderabad 500092 Telangana (Pages: 139).

Ramakrishna, C. (2023). Training manual on “Improving the productivity, quality and profitability of
Mithun operations through commercial Mithun production and value addition” prepared in collaboration
with ICAR — National Research Centre on Mithun, Medziphema — (Nagaland State).

Rawool, D.B., Vishnuraj, M.R. and Barbuddhe, S.B. (2023). Analytical methods in meat safety. FSSAI
sponsored Hands-on training on Microbiological testing of meat and meat products as per FSSR 2011
[specialized with reference to basic and advanced technologies for process hygiene criteria and food
safety criteria], from 18-22, December 2023 at [CAR-NMRI, Hyderabad (Pages 72).

Vishnuraj M. R., Rawool, D.B., Baswa Reddy, P. and Barbuddhe, S.B. (2023). Training manual on
“Hands-on Training Program on Basic and Advanced Molecular Techniques for Forensic Identification
of Animal species”. FSSAI- sponsored 05 days Hands-On training program from November 20 — 24,
2023, at ICAR-National Meat Research Institute, Hyderabad (pages 81).

Vishnuraj, M.R., Rawool, D.B., Muthukumar, M., Kalpana, S. and Barbuddhe, S.B. (2023). Analytical
methods in meat safety. FSSAI sponsored Hands-on training on the determination of safety parameters
in meat and meat products as per FSSR 2011 from 04-08, September 2023 at ICAR-NMRI, Hyderabad
(Pages 124)
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8. Vishnuraj, M.R., Rawool, D.B., Muthukumar, M., Kalpana, S., Sophia, I., Gireesh-Babu, P. and
Barbuddhe, S.B. (2023). Analytical methods in meat safety. FSSAI sponsored Hands-on training on
the determination of safety parameters in meat and meat products as per FSSR 2011 from 16-20,
October 2023 at ICAR-NMRI, Hyderabad (Pages 142).

9. Vishnuraj, M.R., Reddy, P.B., Rawool, D.B., Kalpana, S. and Barbuddhe, S.B. (2023). Analytical
methods in meat safety. FSSAI sponsored Hands-on training on the determination of safety parameters
in meat and meat products as per FSSR 2011 from 13-17, March 2023 at ICAR-NMRI, Hyderabad
(Pages 145).
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Awards and Recognitions

Technology

Immunochromatography-based pork
detection kit (IPDK): Technology

A complete point-of-care extraction
and rapid detection method for
authentication of chicken:
Methodology

A method for authentication of meat
from cold-slaughtered chicken vis-a-
vis meat from freshly slaughtered
poultry: Methodology
A method for pork and buffalo meat
authentication using GELFrEE, a
novel in-solution protein
fractionation coupled with mass
spectrometry: Methodology
Alkaline lysis — Loop mediated
isothermal Amplification (AL-LAMP)
assay for the species authentication
of buffalo meat, pork and mutton:
Methodology
Portable meat production and
retailing facility — multispecies

(PMART-M): Model

Portable meat production and
retailing facility for sheep and goats

(P-MART): Model

Methodology of meat traceability:
Methodology

Alkaline lysis — Polymerase Spiral
Reaction (AL-PSR) assay for the
specific authentication of goats

(Capra hircus) meat: Process
Frozen mutton Haleem balls: Novel
product and process for the
preparation: Product

Mobile meat stall for retailing of
meat and meat products: Model
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HONORS AND AWARDS

Name and Awards and Recognition

Designation

Dr. S. B. Barbuddhe, e Chairman, FSSAI Scientific Panel on Biohazards (SP
Director 06)
e Member, Scientific Committee of FSSAI
e Temporary Advisor, Third Bi-regional Advocacy
Meeting on Risk Mitigation in Traditional Food
Markets in the Asia Pacific Region
1 Dr. Deepak B. e Institute (ICAR-NMRI) Best Performing Scientist
Rawool, Award for the year 2022-23
Principal Scientist e Member of BIS Microbiology Sectional
Committee (FAD 31): Panel 4
2 Dr. Naveena, B.M. e Fellowship of National Academy of Veterinary
Principal Scientist Sciences (NAVS), New Delhi-2022 conferred

during XXI NAVS Convocation cum Scientific
Convention held at GADVASU, Ludhiana from
July 1-2, 2023

e Head, Indian Delegation of 26th plenary
meeting of ISO/TC 34/SC 6 virtually held at
China from 22-23" March, 2023

e Best scientist award by National Academy of
Biological Sciences (NABS) for the year 2019
awarded on 25™ January, 2023

e Expert member of Department of Animal
Husbandry & Dairying (DAHD) constituted
committee dated 22" Nov 2023 for
“Development of quality standards for
commercial import of duck meat”

e Expert member for reviewal of proposal under
DBT’s BIG-BIRAC 22" and 23" call

e Expert member for evaluating the start-up
proposals of AgHub - Agri Innovation Hub of
PJTSAU, Hyderabad

e Expert member for evaluating the proposals
under ICAR-NAARM a-IDEA, Nidhi Prayas Grant

e Member, National Institute of Animal
Biotechnology (NIAB) internal assessment
committee for promotion of scientist under

MFCS
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e Convener FAD18 Scientific Panel on Test
Methods, Food & Agricultural Dept., Bureau of
Indian Standards, New Delhi, since December

2022
K Dr. M. Muthukumar e Member of Committee constituted by
Principal Scientist Department of Animal Husbandry and Dairying,

Gol for development of quality standards for the
commercial import of duck meat

e Nominated by BIS as an expert for Working
group (WG 20) on Operating procedures of
slaughtering under ISO/TC 34/SC 6

e Received second price for the oral presentation
on “Impact of grilling and frying on formation of
polycyclic aromatic hydrocarbons in chicken
meat” at sixth convention of Association of Meat
Scientists and Technologists held at Madras
Veterinary College, Chennai during 16 to 18

October 2023
4 Dr. Kandeepan G e Awarded Associate Fellow of National Academy
Senior Scientist of Veterinary Sciences on 1.07.2023

e Awarded NESA Scientist Award-SASE 2023,
National Environmental Science Academy on
22.04.2023

e Awarded Fellow of National Academy of
Biological Sciences on 25.01.2023

e Awarded Fellow of Academy of Sciences for
Animal Welfare on 25.01.2023

e Awarded First Prize for Oral Presentation:
Monish, V., Kandeepan, G., Sudheer, K.,
Bhaskar Reddy, G.V., Jagadeesh Babu, A.,
Vivekanada Reddy, B.V. (2023). Evaluation of
the effect of active packaging material on the
shelf-life attributes of chicken meat at
refrigeration storage. Sixth convention of
Association of Meat Scientists and Technologists
& National Seminar on One health- A new
paradigm to augment livestock productivity and
food security. 16-18" October 2023.
Department of Livestock Products Technology
(Meat Science), Madras Veterinary College,
TANUVAS, Chennai
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(Meat Science), Madras Veterinary College,
TANUVAS, Chennai

e Awarded First Prize for oral presentation:
Afsheen, Kandeepan, G., Wilfred Ruban, S.
(2023). Development of colorimetric indicator
for modified atmosphere packaged mutton
stored under refrigeration temperature. Sixth
convention of Association of Meat Scientists and
Technologists & National Seminar on One
health- A new paradigm to augment livestock
productivity and food security. 16-18" October
2023. Department of Livestock Products
Technology (Meat Science), Madras Veterinary
College, TANUVAS, Chennai

e Awarded Best paper oral presentation.
Development and evaluation of biodegradable
nanocomposite packaging material for meat.
13th NABS National Conference on Current
perspectives for sustainable development in life
sciences, environment and agriculture. 23 to 25
January, 2023. Periyar University, Salem

e Member of Scientific Panel on Meat and Meat
Products including Poultry (SP-13), Food Safety
and Standards Authority of India, Govt. of India

e Expert Panel for reviewing the Indian Standards.
Slaughter House and Meat Industry Section
Committee, FAD18. Bureau of Indian Standards

e BIS India representative member to SO
Committee-ballot- methods for meat and meat
products

e Food safety trainer. Food Safety Training &
Certification. FoSTaC, Food Safety and
Standards Authority of India

e PHDCCI Expert committee on packaging sector

e Editorial Board member of Packaging
Technology & Science, Wiley

e Representative Member. International Buffalo
Federation, ltaly

e Life Member. The Biotech Research Society
India, Trivandrum
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Life Member. Indian Agricultural Researchers
Association, Kanpur

Associate Member. Academy of Sciences for
Animal Welfare, Bareilly

5 Dr. S. Kalpana,

e Best oral presentation award (First position) -
Senior Scientist

“Confirmatory analysis of five Nitrofuran
metabolite residues in chicken meat using LC-
MS/MS” under technical session “Impact of food
safety and food security”. In: Sixth convention of
Association of Meat Scientist and technologist &
National Seminar on “One health-A new
paradigm to augment livestock productivity and

food security” organized by Madras veterinary
College, Chennai from 16-18th October, 2023

Dr. Gireesh Babu P., e As Associate Editor for the journal ‘BMC
Senior Scientist Research Notes’
e NABL Assessor for ISO 17025: 2017
7 Dr. Rituparna e Member of Bureau of Indian Standards, FAD18/
Banerijee, Panel -I: Code of Practices related to Slaughter
Senior Scientist House and Meat Industry

e Best Scientist award for significant research
contributions during the year 2022-2023.

e Member of National Academy of Veterinary
Sciences (India)

e Best Oral Presentation award (1¢ prize) at 6™
convention of the Association of Meat Scientists
and Technologists (AMST) and National Seminar
on “One Health — A New Paradigm to Augment
Livestock Productivity and Food Security”
organized at Madras Veterinary College,
TANUVAS, Chennai from 16-18 October

e Best oral presentation award (2™ prize) at 6"
convention of the Association of Meat Scientists
and Technologists (AMST) and National Seminar
on “One Health — A New Paradigm to Augment
Livestock Productivity and Food Security”
organized at Madras Veterinary College,
TANUVAS, Chennai from 16-18 October
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Dr. Yogesh P. e Recipient of National Academy of Veterinary
Gadekar Sciences (India) NAVS (I) Membership Award-
Senior Scientist 2023

e Letter of Appreciation from Director,
International Training Centre Food Safety
Applied Nutrition (ITCFSAN) for contributing to
the session on “3 Months Weekend Online
Certificate Course on Food Packaging & Safety
Management” organized by ITCFSAN in
association with the Indian Institute of
Packaging (IIP) conducted on 12" August

2023.
Dr. Vishnuraj, M.R., e P.G. Faculty in division of Livestock Products
Scientist Technology (M.V.Sc. and PhD) by ICAR-Indian

Veterinary Research Institute, lzatnagar, U.P on
6" October, 2023

e External Research Guide in the Department of
Biochemistry and Bioinformatics, School of
Science, GITAM (Deemed to be University) under
Extramural Category on 4™ August, 2023

e Shortlisted for the Phase - | of Training of
Trainers (ToT) programme by FSSAI, New Delhi
on 1 September, 2023

e NABL Assessor for ISO 17025: 2017
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Committees

Research Advisory Committee (RAC)

Dr. R. Prabakaran, Former VC, TANUVAS, Chennai, Chairman

Dr. V.V. Kulkarni, Former Director, [CAR-NMRI, Hyderabad, Member

Dr. Nagendra Hegde, Scientist G, NIAB, Hyderabad, Member

Dr. A. Anand Kumar, Prof. and Head, Dept. Veterinary Pathology, College of Veterinary Sciences,
Tirupati, Member

Dr. V. R. Tijare, GM, Venkys Foods, Pune, Member

Dr. B. Dayakar Rao, Principal Scientist, [CAR- IIMR, Hyderabad, Member

Dr. Amrish Tyagi, ADG (AN&P), ICAR, New Delhi, Member

Dr. S.B. Barbuddhe, Director, [CAR-NMRI, Hyderabad, Member

Sh. Themmanna Subramanayam (Yadav), Rangampeta (Vill. & Post), Narasingapuram (SO),
Chandhragiri Mandal, Chittoor District, Andhra Pradesh, Member

Sh. D. Gopal. S/o Late Nageshwar Rao, H.No. 14-2-79, Chandanwadi, Goshamahal, Hyderabad,
Member

Dr. A.R. Sen, Principal Scientist and Dr Deepak B Rawool, Principal Scientist, Member Secretary

Institute Management Committee (IMC)

Dr. S. B. Barbuddhe, Director, ICAR-NMRI, Chengicherla, Hyderabad-500 092.

Director, Animal Husbandry Department, Govt. of Telangana

Director, Animal Husbandry Department, Govt. of Andhra Pradesh

Dean, Sri P. V. Narsimha Rao, Telangana State University for Veterinary Animal Fishery Sciences,
Rajendranagar, Hyderabad — 500 030.

Shri. Themmanna Subramanyam (Yadav) Rangampeta (Vil. &Post), Narasingapuram (SO), Chandragiri
Mandal, Chittor (Dt.),

Shri. D. Gopal, S/o. Late Nageshwar Rao, H.No.14-2-79, Chandanwadi, Goshamahal, Hyderabad —
500 012 (TS).

Dr. M. Muthukumar, Principal Scientist, ICAR — NMRI, Hyderabad

Dr. P. Bawswa Reddy, Principal Scientist, ICAR — NMRI, Hyderabad

Dr. M. Prabhakar, Principal Scientist, [CAR — CRIDA, Hyderabad

Dr. U. Rajkumar, Principal Scientist, ICAR — DPR, Hyderabad

Dr. T. Kotaiah, Indbro Poultry, 123, Ravi Colony, Mahindra Hills, East Maredpally, Secunderabad.
ADG (ANP), ICAR, New Delhi.

Shri N.V.R.N. Murthy, CF & AO, ICAR — CRIDA, Hyderabad

Institutional Animal Ethics Committee (IAEC)

Dr. S. B. Barbuddhe, Chairman

Dr. G. Kandeepan, Biological Scientist, Member

Dr. S. Kalpana, Scientist from different biological discipline, Member
Dr. C. Ramakrishna, Veterinarian, Member
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Prof. A. Gopala Reddy, Main Nominee, Member

Dr. B. D. P. Kala Kumar, Link Nominee, Member

Dr. Jayasree Chiring Phukon, Scientist from outside the Institute, Member

Dr. K. Venkaiah, Socially Aware Nominee, Member

Dr. P. Baswa Reddy, Scientist In-Charge of Animal House Facility, Member Secretary

Institutional Biosafety Committee (IBSC)

Dr. S. B. Barbuddhe, Director, ICAR-NMRI, Hyderabad, Chairman

Dr. Pranjali Pore, Staff Scientist, Centre for DNA Fingerprinting and Diagnostics, Hyderabad, DBT
Nominee

Dr Raja Sundaramurthy, Assistant Professor, Microbiology, AIIMS, Hyderabad, Telangana, India,
Outside expert

Dr. K. Madhav Reddy, Consulting Medical Officer, ICAR-NMRI, Hyderabad, Bio-Safety Officer
Dr. B. M. Naveena, Principal Scientist, ICAR-NMRI, Hyderabad, Internal Member

Dr. Deepak Rawool, Principal Scientist, ICAR-NMRI, Hyderabad, Internal Member

Dr. Vishnuraj M. R, Scientist, ICAR-NMRI, Hyderabad, Internal Member

Dr. Gireesh Babu P., Senior Scientist, ICAR- NMRI, Hyderabad, Member Secretary

Institute Technology Management Committee (ITMC)

Dr. S. B. Barbuddhe, Director, ICAR-NMRI, Hyderabad, Chairman

Dr. B. M. Naveena, Principal Scientist, ICAR- NMRI, Hyderabad, Member

Dr. Deepak Rawool, Principal Scientist, ICAR- NMRI, Hyderabad, Member

Dr. Umesh Hudedamani, Senior Scientist, [CAR-NAARM, Hyderabad, Member (IPR Expert)
Dr. Kandeepan, G., Senior Scientist, [CAR- NMRI, Hyderabad, Member

Dr. Vishnuraj, M.R. Scientist, [ICAR- NMRI, Hyderabad, Member

Dr. M. Muthukumar, Principal Scientist, ICAR- NMRI, Hyderabad, Member Secretary

Internal Complaints Committee (ICC)

Dr. D. Nagalakshmi, Professor and Head, Hyderabad, Presiding Officer

Mrs. Kola Alekhya, Assistant, Member

Smt. D. Usha, President, Abhaya Association for Empowerment of Women, Hyderabad, Member
Shri T. Devender, AAO, ICAR — NMRI, Member
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Personnel
S. No. Name Designation
Scientific
1. Dr. S.B. Barbuddhe Director
2. Dr. Arup Ratan Sen Principal Scientist (up to 09.06.2023)
2 Dr. Y. Babji Principal Scientist
4. Dr. C. Ramakrishna Principal Scientist
5. Dr. Suresh K. Devatkal Principal Scientist
6. Dr. Deepak B. Rawool Principal Scientist
/. Dr. B. M. Naveena Principal Scientist
8. Dr. M. Muthukumar Principal Scientist
9. Dr. P. Baswa Reddy Principal Scientist
10. Dr. G. Kandeepan Senior Scientist
11. Dr. S. Kalpana Senior Scientist
12. Dr. L. R. Chatlod Senior Scientist
13. Dr. Gireesh Babu P. Senior Scientist
14. Dr. Yogesh P. Gadekar Senior Scientist
15. Dr. Rituparna Banerjee Senior Scientist
16. Smt. K. Varalakshmi Scientist (On study leave)
17. Dr. Sophia Inbaraj Scientist
18. Dr. Vishnuraj, M.R. Scientist
Administrative
19. Sh. P. Gowri Shankar Administrative Officer (up to 10-05-2023)
20. Sh. G. Jagan Mohan Rao Finance & Accounts Officer (up to 31-05-2023)
21. Sh. T. Devender Assistant Administrative Officer
22. Smt. C. Padmaja Private Secretary
23. Smt. Kola Alekya Assistant
24. Smt. V. Kalpana Assistant
25. Sh. N. Vijay Kumar Upper Division Clerk
26. Smt. G. Navneetha Upper Division Clerk
Technical
27. Smt. Kanchana Kommi Technical Assistant
28. Sh. Phani Kumar Technical Assistant
29. Sh. B. V. D. Srinivasa Rao Sr. Technical Assistant
30. Sh. M. Srinivas Sr. Technician
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Promotions

B Dr Yogesh P. Gadekar, Senior Scientist (LPT) promoted to Senior Scientist (GP 8000 to 9000) w.e.f.
20 April, 2022

B Dr. Rituparna Banerjee, Senior Scientist (LPT) promoted to Senior Scientist (GP 8000 to 9000) w.e.f.
2 January, 2023.

B Dr. Sophia Inbaraj, Scientist (Veterinary Microbiology) promoted to Scientist (GP 6000 to 7000) w.e.f.
26 July, 2019.

B Sh. B.V.D. Srinivasa Rao, Technical Assistant promoted to Senior Technical Assistant w.e.f. 29 August,
2022.

Transfers

B Dr Arup Ratan Sen, Principal Scientist was selected as Head of Division, ICAR-Indian Veterinary
Research Institute, [zatnagar, Bareilly (UP)-243122, India. He was relieved on 09-06-2023 (AN)

Retirement

B Sh. P. Gowri Shankar, Administrative Officer, retired from services on 10-05-2023
B Sh. G. Jagan Mohan Rao, Finance & Accounts Officer, retired from services on 31-05-2023
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Students’ Corner

Name of the
student
Dr. D.
Mounika

Mentor at NMRI

Dr. Y. Babji

Ms. Kilari

Yamini

Dr. C.
Ramakrishna

Ms. Ch.
Florence
Evangeline

Ms. M.
Cindrella
Sanhitha

Dr. Deepak B
Rawool

Ms. Sowrapu
Dharani

Dr. Maria
Anto Dani
Nishanth J

Mrs.
Niveditha

Pollumahanti

Dr. Borse
Rushikesh
Sanjay

Dr. Gautam
Dr. Prasad
M.G.

Dr. Naveenaq,
B.M.

Dr. Bidyut
Prava Mishra
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Degree

M.V.Sc.

M.Sc.

M.Sc.

M.Sc.

M.Sc.

Ph.D.

Ph.D.

M.V.Sc.

Ph.D.
Ph. D

Ph. D

University

Sri Venkateswara
Veterinary
University

(SWVU), Tirupati,

AP
Sri Padmavati
Mahila
Visvavidyalayam,
Tirupati, AP
Sri Padmavati
Mahila
Visvavidyalayam,
Tirupati, AP
Sri Padmavati
Mahila
Visvavidyalayam,
Tirupati, AP
Sri Padmavati
Mahila
Visvavidyalayam,
Tirupati, AP
ICAR- IVRI,

lzatnagar

Vignan University

ICAR- IVRI,
lzatnagar

ICAR- IVRI
ICAR- IVRI,

lzatnagar

NTR College of
Veterinary
Science, SVVU,

Gannavaram

171

Thesis Title

Effect of nanoencapsulated
cinnamon essential oil on
quality characteristics of pork
sausages

Developing cell monolayer
using fish muscle tissue

Developing cell mono layer
using chicken muscle tissue

Factors influencing conversion
of sheep and goat slaughter
waste into fertilizer

Effect of microbes in conversion
of sheep and goat slaughter
waste into solid fertilizer

Development and evaluation of
a latex agglutination test (LAT)
for the detection of B. anthracis
spores in animal feed
supplements and soil samples
Assessment of Risk and
molecular epidemiology of
Listeria monocytogenes
recovered from fresh and
frozen vegetables
Development and evaluation of
a CRISPR-Cas12a-based assay
for rapid detection of B.
anthracis spores
Yet to be decided
Exploring omic approaches to
unravel the impact of
transportation and slaughter
stress on animal welfare and
meat quality
Quantitative identification,
characterization and validation
of species specific animal
derived gelatin by conventional
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Dr. Kandeepan G

Dr. Gireesh
Babu P.

Dr. Rituparna
Banerjee
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Dr. P.
Sowmya
Reddy
Dr. Toko

Tagam

Dr. C. Aswini

Dr. Monish V

Dr. Ayesha A

Mr. Sanjeev
Kumar Singh

Dr. Judy
Lalthanmawii

Dr. Koneti
Priya
Bhargavi

M.V. Sc

M.V. Sc

M.V. Sc

M.V. Sc

M.V. Sc

M.F.Sc

M.V. Sc

M.V.Sc

NTR College of
Veterinary
Science, SVVU,

Gannavaram

Dept. of LPT,
College of Vety.
Sci., CAU,
Aizawal
Dept. of LPT,
College of Vety.
Sci., Tirupati, Sri
Venkateshwara
Veterinary
University,
Tirupati, AP

College of Vety.

Sci., Tirupati, Sri

Venkateshwara
Veterinary
University,
Tirupati, AP

College of Vety.
Sci., Bangalore,
Karnataka
Veterinary,
Animal &
Fisheries Sciences
University, Bidar

|CAR-Central
Institute of
Fisheries
Education,

Mumbai

West Bengal
University of
Animal & Fishery
Sciences, Kolkata

College of Vety.
and Animal
Sciences, Udgir,
MAFSU, Nagpur

172

and multiple reaction
monitoring mass spectrometry
approaches
Comparative analysis and
characterization of goat skin
gelatin

Studies on preparation and
quality of Vawksa rep using
Liquid Smoke

Influence of eco-friendly
packaging material on pork
meat quality at refrigerated

storage

Effect of active packaging on
chicken meat stored at
refrigeration temperature

Development of colorimetric
indicator for modified
atmosphere packaged mutton
stored under refrigeration
temperature

Development of reference DNA
mini-barcodes associated high-
resolution melting (HRM)
profiles for selected fish species

Exploring bioactivities of
ultrasound-assisted enzymatic
hydrolysates derived from
chicken skin collagen

Process optimization and
proteome characterization of
gelatin recovered from poultry
processing waste
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Dr. Yogesh P. Dr. N. Sairam  M.V.Sc. Rajiv Gandhi Development of extruded pet

Gadekar Institute of snack using poultry by products
Veterinary meal and its storage stability at
Education and room temperature
Research,
Pondicherry
University
Vishnuraj M. R Mr. Ajay G.  M.Tech.  Anna University, A Rapid and accurate detection
TN of Pork adulteration in meat
using Iso-PCR CRISPR Cas-12a
approach
Mr. M. Anna University, Application of probiotics in
Gangadhara Tech. TN chicken to enhance meat
n M. productivity and safety

Ms. P.Navya  Ph.D.  GITAM Deemed  Transcriptomic study of factors
to be University  influencing meat quality traits in
Nellore and Deccani sheep
breeds of India
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&=t 9991 yEarsT -2023

oy &t 9ifd 37 9 off W%, UL WY SHHeH 9H ¥ e =a aret ' s STREe 14 fadsR ¥ 03
AR, 2023 T T STafe % IR foman T | fe=t <o TareT 1 AR 14 fadey 2023 H1 9.F. 319 T-ILH 7Y
STH M HEIH & ek o kel R fohall TR |
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Swachh Bharat Mission

Different activities were undertaken during the year 2023 under Swachh Bharat Mission to keep the campus
clean and green and to create the awareness among the staff regarding Swachh Bharat Abhiyan.

Tree plantation campaign

Trees were planted in the campus on different occasions to keep the campus green and improve the aesthetic
look of the Institute. More than 300 saplings were planted throughout the year under the programme.

Plantation by Dr. V. V. Kulkarni, Member, RAC on World Environment Day
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Meri Maati Mera Desh

Different activities were undertaken to celebrate Meri Maati Mera Desh at the Institute.
Poster with names of Veers from Telangana state was prepared and displayed in the Institute.

- e, i [ Ji "= P P =t et S T

Director, ICAR-NMRI, Hyderabad administering the Panch Pran pledge to the staff on 15th August, 2023

Creation of Amrit vatika- Amrit vatika has been created by sapling indigenous trees
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World Soil Day-2023

The World Soil Day-2023 was celebrated at the Institute on 05 December, 2023. The Director of the Institute,
Dr. S. B. Barbuddhe on this occasion narrated the history of the celebration of the World soil day. He also
signified the importance of soil in our life and food ecosystem. He explained in detail the theme of the year,
“Soil and Water- a source of life”.
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Special Swachhta Campaign - 2023

Director ICAR-NMRI, Hyderabad launched a special Swachhta campaign 3.0 at the Institute on 2nd Oct,
2023. Different activities were undertaken during the period and all the staff participated actively and with
great enthusiasm.

Under this programme cleanliness drive was undertaken in the institute on a daily basis and the Guest
house, Auditorium, Trainees Hostel, laboratories, Experimental animal shed, and campus was cleaned by
performing shramadan for one hour daily by all the staff. Apart from cleanliness scrap disposal was undertaken
and approximately 1000 square feet of space was freed from scrap. Along with cleanliness drive, scrap
disposal, review of physical files has been done under record management and weeding out of old files.

Spocial Swae i aaiu Caregpon
fdt wmemmabyner
W T 31 Ohenoier, DREN
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Under Special Swachhta campaign, an awareness rally on Swachh Bharat Abhiyan was taken out from ICAR-NMRI to
Chengicherla village on 26 October, 2023.

0127 T 31" Ohcobeer, 2023
§ T - T R R
3 Frien !
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Swachhta Pakhwada Campaign - 2023

Swachhta Pakhwada campaign (16-31 Dec, 2023) began with Dr. S.B. Barbuddhe, Director [CAR-NMRI,
Hyderabad administering Swachhta pledge. During the period different activities were undertaken and all

the staff participated actively.

The office premises like Guest house, Trainees hostel, Children's park, Auditorium, Experimental Animal

sheds and mango orchards were cleaned during the fortnight.

i

N

© L TREZUARCH LISTTY

o

Director, ICAR-NMRI administering the Swachhta pledge to staff
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Celebration of Kisan Diwas

Under “Swachhta Pakhwada” campaign Kisan Diwas was celebrated on 23-12-2023. In total 36
poultry farmers attended a one-day program on basic poultry farming techniques and poultry

management skills that was organized in collaboration with Veterinary College, Rajendra Nagar,
Hyderabad.
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Awareness rally in Chengicherla village

Under “Swachhta Pakhwada” campaign an awareness rally on Swachh Bharat Abhiyan was taken
out from ICAR-NMRI, Hyderabad to Chengicherla village on 28th December,2023. Many placards-
slogans/quotes and banners about Swachh Bharat were carried by the staff.

Swachhta Pakhwada
TOTE AT UEEITIiﬁT
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Distinguished visitors

B Dr. N. P. Singh, Emeritus Scientist, [CAR-CCARI, Old Goa, India visited the institute on 13 February,
2023

B Dr. Ramachandra S.G., Director, [ICMR-National Animal Resource Facility for Biomedical Research,
Hyderabad, Dr. Amrish Kumar Tyagi, ADG (AN&P), ICAR, New Delhi, and Dr. Shaik N. Meera,
Director, ICAR-ATARI, Hyderabad visited the institute on 22 February, 2023.

'-“

B Secretary to Govt, Animal Husbandry Dept, Sri. Pranabjyoti Nath (IAS) and Dr. A. S. Bijulal, Managing
Director, Sri. Achyuth. N. V. Asst. Engineer, representing Meat products of India (MPI) visited ICAR-
NMRI on 23 June 2023. The institute is collaborating with MPI, Kerala for promotion of
entrepreneurship in meat sector and promotion of hygienic meat production.
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B Prof. (Dr.) Trinad Chakraborty, Former Director, Institute of Medical Microbiology and Former Dean,
Faculty of Medicine, Justus-Liebig University, Giessen, Germany visited the institute on § May 2023.

B Smt. Suseela Chintala, Chief General Manager, NABARD visited the institute on 7 August, 2023.

B Dr. Joykrushna Jena, DDG (Fishery and Animal Science), Dr. Ashok Kumar, ADG (Animal Health)
visited NMRI on 5 September, 2023.

Dr. Kumar Venkitanarayanan, Associate Dean of Research, College of Agriculture, University of
Connecticut, USA, Dr. Anup Kollanoor Johny, University of Minnesota, and Dr. Abhinav Upadhyay,
University of Connecticut, USA visited the institute on 5 September, 2023.
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Exposure visits

Visitors Institute/Organizations Numbers | Date
Veterinary MANAGE / ICAR-DPR 14 16 February, 2023
Officers Hyderabad
Final year College of Poultry 21 20 March, 2023
students Production and

Management, Hosur,

Tamilnadu
MSc students and | Dr. Ambedkar College, 2l 24 April, 2023
faculty Nagpur
Members Prakruthi sheep and wool 22 17 April, 2023

products producers
company lItd., Kolkar,

Karnataka
122 FOCARS ARS | ICAR NAARM, Hyderabad 45 6 July, 2023
Scientists
Final year BSc Poultry Production & 16 12 July, 2023
students Business Management
(PPBM) from Kerala
Veterinary & Animal
Science University
123 FOCARS ARS | ICAR NAARM, Hyderabad 69 10 October, 2023
Scientists
Students Rajiv Gandhi College of 86 2 November, 2023
Food Technology, Parbhani,
Maharashtra
Students IARI Megavarsity - 30 22 November, 2023
Hyderabad hub
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ICAR-NMRI in News
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