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Silver Jubilee of ICAR-NMRI on 22 February, 2024
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t is a great honour to present the Annual Report of the ICAR-National Meat Research

Institute (NMRI), Hyderabad, for the year 2024. Reflecting on the past year, it is evident
that our collective efforts have not only maintained but also elevated the institute to newer
heights. In 2023, the NRC on Meat transitioned to NMRI, followed by the celebration of its 25%
Foundation Day in 2024, graced by Dr. Himanshu Pathak, Hon'ble DG, ICAR & Secretary DARE,
who commended the Institute's growth and contributions in all aspects. Each member of NMRI
extends sincere gratitude to ICAR for its unwavering trust in our work and for entrusting us with
greater responsibilities.

This annual report represents the dedication, innovation, and resilience that define our
institute. Over the past year, we have tackled challenges, celebrated achievements, and seized
opportunities for growth and development. The report provides a comprehensive overview of our
accomplishments, initiatives, and impact across various domains. From academic and research
breakthroughs to community engagement and infrastructural advancements, each section
highlights the dynamic and multifaceted nature of our institution.

In 2024, NMRI undertook 21 extramural projects funded by international and national
agencies, amounting to ¥12.60 crores. The Institute organized nine entrepreneurship training
programs sponsored by NABARD and other agencies, one DST-SERB training program, and two
FSSAI training sessions. Additionally, different training programs under DAPSC&ST, NEH, several
awareness initiatives, and health camps were organised. The Institute also carried out four contract
research projects, commercialized many technologies, and obtained 04 patents, one trademark
in addition to filing three patents and one trademark. Over 27 scholarly research papers, books,
training manuals, and policy documents were published.

As we navigate an ever-evolving landscape, this annual report serves not only as a record of
our accomplishments but also as a guide for our future endeavours. It highlights our strengths
and identifies areas for continuous growth. | extend my heartfelt appreciation to everyone who
has contributed to our success—our dedicated faculty and staff, enthusiastic students, and
valued partners and collaborators. Together, we have fostered an environment that champions
excellence, encourages creativity, and cultivates a passion for lifelong learning.

| invite you to explore this report, celebrate our achievements, and join us in envisioning a
future where ICAR-NMRI remains a hub of knowledge, innovation, and progress.

| am deeply grateful for the steadfast support of ICAR and other funding agencies, whose
resources, guidance, and encouragement have been instrumental in our success. | sincerely
acknowledge the support of the 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. My
heartfelt congratulations to all NMRI staff and the editorial team for their dedication and hard
work in bringing this annual report to fruition.

Dr. S. B. Barbuddhe
Director, ICAR-NMRI
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In 2024, ICAR-National Meat Research Institute achieved a number of milestones. The Silver
Jubilee of its foundation was celebrated. Since its inception, the Institute has been serving the
needs of livestock and poultry farmers, meat industry professionals, exporters, policymakers,
regulatory bodies, university faculty, scientists, and related industries. In 2024, it received a
funding allocation of ¥1,272.42 lakh. The Institute developed a series of innovative approaches
and technologies to improve meat quality, safety, and authenticity, addressing key challenges
in the meat industry. Below is a summary of the Institute's activities from January to December
2024:

Research achievements

1. Black Bengal goat skin gelatin was characterized with MALDI-TOF MS confirming collagen
type I-a1 as the predominant protein, and detection of unique species-specific peptides,
offering an alternative to commercial beef and pork gelatin.

2. Alateral flow immunoassay (LFIA) was developed to distinguish cold-slaughtered (CS) chicken
from freshly slaughtered (FS) meat, achieving high sensitivity and effectiveness in raw meat.

3. A smartphone-integrated LFIA for meat authenticity testing demonstrated high sensitivity
(2.5 ng/mL), successfully detecting as low as 0.0157% pork and 0.063% chicken in meat
mixtures within 15 minutes.

4. A novel formulation combining cinnamaldehyde and thymol was developed to combat
multi-drug-resistant pathogens in poultry, showing bacterial growth inhibition and improved
survival rates. The technology was commercialized.

5. A latex agglutination test (LAT) was optimized for rapid Bacillus anthracis spore detection
in animal feed and soil samples, offering 100% specificity and an alternative to PCR-based
methods.

6. Efforts in infectious disease surveillance included testing over 4,400 samples for pathogens
such as Salmonella and Listeria, contributing to national surveillance and public health safety.

7. Feeding trials with delignified paddy straw in buffalo calves and Nellore ram lambs improved
the digestibility and feed conversion, while a lactation study in dairy cows is under way to
assess milk yield.

8. LC-MS/MS-based methods were developed for distinguishing animal-derived gelatin,
ensuring regulatory and religious compliance by analyzing hydroxyproline as a key marker.

9. Ultrasound-assisted extraction of collagen hydrolysates from chicken skin was optimized for
higher yield and bioactivity, enhancing antioxidant and antihypertensive properties.

10. Molecular epidemiological studies on bovine tuberculosis (TB) has been undertaken for
disease surveillance and control efforts in India.

11. A sentinel surveillance program has been initiated to identify occupationally important
pathogens in slaughterhouse workers and animals, strengthening the One Health approach.

12. Mulberry and eri pupae are being explored as viable food sources, with preservation
techniques optimizing their quality for human consumption.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

A selective tandem mass spectrometric method was developed to detect antimicrobial
residues in chicken meat, ensuring food safety and regulatory compliance.

A real-time PCR method was validated for buffalo DNA detection, ensuring compliance with
ISO standards and enhancing the accuracy of meat origin verification.

The development of a mobile slaughter unit with waste management systems promoted
hygienic meat production and waste recycling, training over 150 participants across India.

A study examining breed variations in meat quality traits in Nellore and Deccani breeds
provided insightsinto correlations between morphometrictraits and meat quality parameters.
Evaluation of pet food quality under different packaging conditions showed stability and
microbial safety, confirming its suitability for pet consumption.

A colorimetric film was developed to monitor oxygen ingress in modified atmosphere
packaged mutton, ensuring superior quality and extending shelf life up to 8 days.

A green, sustainable bacteriophage-based solution was initiated to enhance shelf life and
safety of poultry meat.

A rapid and specific CRISPR-Cas12a system for pork detection was developed, offering a
sensitive tool for meat authenticity within 30 minutes.

Intellectual property protection and entrepreneurship initiatives in meat processing
supported by MoUs, training programs, and startup incubation.

Extensive outreach efforts included 8 training programs, 3 awareness programs, and a pilot
program addressing adolescent nutrition through chicken supplementation.

Training and awareness programs for portable slaughterhouses and meat shops (PMART-M
technology) were organized to promote hygienic meat production and retailing.

Programmes under Mera Gaon Mera Gaurav (MGMG)

»

»

Six interface meetings with meat processors and veterinarians, where key topics like hygienic
carcass handling, PPE usage, and sustainable feeding practices were discussed.

Four general awareness campaigns were held, including the Swachhta Hi Seva campaign,
which engaged 1000 school participants in hygiene education and pledges for cleanliness.

Activities under DAPSC and DAPST

»

»

»

A total of eight training programs on different topics ranging from scientific sheep and goat
production, backyard poultry farming, food safety, meat processing, value addition were
organized at Veterinary College, KVAFSU, Bidar; SSKVK, West Bengal, LRS Mahabubnagar,
PVNRTVU; CVSc, Korutla PYNRTVU and CVSc & AH, Anjora, DSVCKYV, Durg, Chhattisgarh; KVK,
PVNRTVU, Mamnoor.

Three awareness programs on nutrition and health and management of backyard poultry
were organised at various places in Telangana.

Three kisan melas were organised at Veterinary College, MAFSU, Nagpur; College of Dairy
Technology, PVNRTVU, Kama Reddy, Telangana; Kankal village, Bhalki taluk, Bidar.
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Programmes under NEH scheme

»

»

»

»

»

Animal health camp cum Awareness on scientific Mithun rearing at Yachuli, Keyi-Panyor
district, Arunachal Pradesh

Exposure visit for farmers from Ziro, Lower Subansiri District, Arunachal Pradesh

ICAR-NMRI and AAU-ZLRS, Mandira, Assam, organized a training program on Meat processing
and Entrepreneurship development opportunities in NEH Region on 20" June 2024.
Awareness cum input distribution programmes on ICAR Research Complex for NEH Region,
Barapani.

Training Program on ‘Value Addition and Hygienic Meat Production’ for NEH students at
ICAR-NMRI Hyderabad

Contract Research/Consultancy/MoUs and Trainings

»

»

»

»

»

»

»

Four contract research projects with industries worth Rs. 17.40 lakhs were undertaken.
Thirteen technology licensing/ consultancy/incubate services were provided during the year.
Technology showcasing during five exhibitions and National events.

Two paid entrepreneurship development programswere organized to start-up entrepreneurs.

Seven entrepreneurship development programs under NABARD sponsoring were organized
to demonstrate hygienic meat production and disposal of solid and liquid waste using Swachh
Meat Hub.

SERB, Govt. India sponsored High-end workshop, Camlin Fine Sciences, Mumbai sponsored
training program, FSSAI, Min. Health sponsored training, Interactive meet on Strengthening
of Food Testing System in the Country were organised.

Health camps, sensitization programs for butchers, series of online webinars, student
exposure visits were organized.

Publications and Patents

»

»

During the year 2024, the Institute has published 27 Research publications; 09 Review/
technical articles; 03 Books; 06 Book chapters; 04 Brochures; one Policy document; 07
Training manuals.

Four patents and one trademark were granted. Additionally, three patents and one trademark
have been filed.
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In India, during the year 2022-23, the livestock sector contributed 5.5% to National GVA and
30.23% to agriculture and allied sector GVA with an annual growth rate of ~5.0% (Basic Animal
Husbandry Statistics, 2024). About 20.5 million people are involved in livestock rearing in India.
The livestock sector output in India at current basic prices in the year 2022-23 was Rs. 13,55,460
crores. Out of the total livestock sector contribution, milk group contributes Rs. 11,16,241 crores
(66.73%), meat and eggs group contributed Rs. 4,50,896 crores (33.26%). Hence, milk production
cannot sustain unless it is synergistically augmented by meat and poultry sector. During the year
2023-24 meat production increased to 10.25 MT from 6.69 MT in 2014-15 with a CAGR of 4.85%.
Per-capita availability of meatin India is 7.39 kg/annum in the year 2023-24 against world average
of 25 kg/annum. India is 2" in egg and 5" in meat production in the world (BAHS, 2024). India's
animal products exports in 2023-24 is Rs. 37665.51 crores (4543.52 million USD). Buffalo meat
constitutes 82% of total exports.

The 70% of Indian diet is cereal based whereas, 30% comprises of pulses, vegetables and
fruits. There is 20% chronic energy deficiency in adults (lower BMI) and 38% stunting in children
<5 years. The 38.4% children have stunted growth, 57% children with vitamin-A deficiency and
40% people are anaemic. Anaemia in India is a severe public health problem among women,
adolescent girls and young children. Poor nutrition, leading to iron deficiency, is the principal
underlying factor in more than 60% of all anaemia cases. Forty-one percent of pre-schoolers,
24% of school-age children and 28% of adolescents were anaemic (National Nutritional Survey,
2019). Animal sourced foods including milk, meat and egg provide many of the nutrients (Fe, Zn,
Ca, Vitamin-A and Vitamin-B,,) that are completely lacking (or less bioavailable) in plant-based
foods and thereby ensures linear growth, cognitive and immune functions, learning and memory,
thyroid function and overall goal of achieving good health and wellness.

Animal-sourced foods can significantly enhance nutritional quality and reduce malnutrition
forvulnerable populationsin low- and middle-income families, especially young children, pregnant
and lactating women, tribals, people living in remote and rural areas. Therefore, promoting
animal sourced foods (milk, egg and meat) as a viable alternative to cater to the protein needs of
the country is a need of the hour. National Food Security Act-2013 must be modified to include
Diversified Public Distribution Scheme (PDS): Milk, Meat & Egg. Affordable animal sourced foods
should be explicitly promoted-Targeted Government Campaign.

In India, less than 10% of the total meat produced undergoes further processing and value
addition, significantly lower than the global average of over 60%. Approximately 75% of the
country's poultry industry operates under vertical integration, with only 11% of poultry meat being
processed and value-added. Proper refrigeration and packaging techniques could help prevent the
wastage of 25-30% of perishable food products during post-harvest storage. A transition towards
low-carbon meat and egg production is essential, incorporating sustainable practices such as
energy efficiency, water conservation, renewable energy utilization, manure management, waste
reduction, circular economy approaches, automation, and disruptive technologies. Embracing
these strategies across the value chain will contribute to achieving the Viksit Bharat goals and the
NU-SDGs. To support this vision, the ICAR-National Meat Research Institute in Hyderabad actively
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collaborates with government agencies, policymakers, regulators, and industry stakeholders.
The Institute provides technological inputs, policy support, and skilled manpower development
through human resource training, with a key focus on establishing “hygienic slaughterhouses”
to ensure clean and safe meat for consumers. Additionally, the Institute undertakes need-based
research projects in various areas, including meat quality, safety, authenticity, and by-product
utilization.

The Institute is engaged in cutting-edge translational research, focusing on organic meat
animal production, clean and hygienic meat processing, portable slaughterhouse establishment,
efficient utilization of slaughter byproducts, value addition to meat and poultry, bio-based
packaging, shelf-life indicators, and ensuring meat quality and safety. It has established an FSSAI-
NABL integrated ISO/IEC 17025-2017 accredited meat species identification, food microbiology and
residue analysis laboratories and developed rapid detection kits for identifying meat species and
microbial pathogens. Additionally, the Institute has introduced technologies for the valorization
of slaughterhouse byproducts and the development of millet-fortified meat products. The NMRI
houses Agri-Business Incubation (ABI) facilities to support startup entrepreneurs, providing
specialized training for scientific,c, managerial, and technical personnel in the meat and allied
sectors. It actively collaborates with industry, trade, regulatory, and developmental organizations
while offering consultancy services and serving as a hational repository of meat sector information.
Aligned with national development goals such as Viksit Bharat, Aatmanirbhar Bharat, Swachh
Bharat, Swastha Bharat, and Skill India, the Institute plays a pivotal role in strengthening the meat
sector. It also promotes the implementation of Rajbhasha and organizes events like vigilance
awareness programs and Constitution Day celebrations. Furthermore, NMRI undertakes various
initiatives through MGMG, DAPSC, DAPST, NEH, and collaborations with FSSAI, ICMR, CSIR, DBT,
NABARD, DAHD-NLM, CSB, and BIS. These efforts include hands-on training, field demonstrations,
awareness programs, interaction meetings, and technical consultancy. As a foresight institution,
NMRI is dedicated to fostering the organized development of the meat and poultry sector in the
country.
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Vision, Mission and Mandate

VISION

ICAR-NMRI as a premier institution of meat research to
solve the problems and face challenges of meat and allied
sectors development.

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.
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dvic
M & fag Wepa aete vd o (F9d a@rat )

=g fih
31.12.2024 d<p
1 ICH TGl ddT* 757.91 703.19
2 ger 3R 3= Tarfgh e 51.00 44.36
3 ETIaT e Yit 159.00 129.91
4 ST HgAdT JH 252.75 223.85
IR gd fewrerd (T4, 3. 7,)
5 goft 0.75 0.75
6 qHE 15.75 13.38
vadieadt
7 gt 7.51 0.00
8 qHE 27.75 24.65
Gl 1272.42 1140.09
Budget

Budget allocation and expenditure (Rs. in Lakhs)

Particulars Sanctioned Expenditure
e T upto 31.12.2024
1 Grant-in-aid salary* 757.91 703.19
2 Pension & Other retirement benefits* 51.00 44.36
3 Grant-in-aid Capital 159.00 129.91
4 Grant-in-aid General 252.75 223.85
NEH
5 Capital 0.75 0.75
6 General 15.75 13.38
SCSP
7 Capital 7.51 0.00
8 General 27.75 24.65
Total 1272.42 1140.09

*Actual remittance up to December 2024
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10.

11.

12.

qTe], g ulRAtsHrait &t gh

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

List of on-going Research Projects
a8t aRAISHG / Extramural Projects

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

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)

Nutritional evaluation of delignified

paddy straw in ruminant animals

Traceability value chain for safe pork
in the North Eastern Region of India
(Multi-Institutional)

Comprehensive proteomic approaches
and development of point-of-need lateral-
flow assay for authentication of animal-
derived gelatin

Green extraction and valorization of
poultry processing waste: Exploration of
bioactivity of collagen-derived peptides

Estimates of risk and assessment of
burden of zoonotic TB in India (ERAZTB)

Building a surveillance model for
detecting zoonotic spillover in increased
animal-human interaction setting using a
One Health Approach: A study at selected
slaughterhouses

Magnitude and determinants of zoonotic
enteric disease in under five years
children of rural Telangana

Optimization of preservation techniques
and quality assessment of mulberry
and eri silkworm pupae for human
consumption

381.20

171.03

66.87

115.97

76.11

22.40

27.62

34.51

48.80

90.60

23.04

37.00

Education Division,
ICAR, New Delhi

National Agricultural
Science Fund, ICAR,
New Delhi

Department of
Biotechnology, Gol

Department of
Biotechnology, Gol

CSIR-Indian
Institute of Chemical
Technology (CSIR-
IICT)

National Agricultural
Science Fund, ICAR,
New Delhi

Department of
Biotechnology, Gol

Department
of Science and
Technology, Gol

Indo-US project

Indian Council of
Medical Research
(ICMR)

Indian Council of
Medical Research
(ICMR)

CSB-Central
Sericultural
Research & Training
Institute, Mysore

Dr

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

. B.M. Naveena

Deepak B. Rawool

Deepak B. Rawool

S. B. Barbuddhe

P. Baswa Reddy

C. Ramakrishna

Rituparna Banerjee

Rituparna Banerjee

Deepak B. Rawool

Deepak B. Rawool

Laxman R Chatlod

Vishnuraj M R

11
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13.

14.

15.

16.

17.

18.

19.

20.

21.

Wholesome meat production and value
addition for small scale entrepreneurship
development

All India Network Project on Livestock and
Poultry Product Safety

All India Network Programme on One
Health Approach to Zoonotic Diseases

Method optimization and validation of
protein biomarkers for authentication of
cold-slaughtered chicken

Development of lateral flow immunoassay
integrated smartphone device-based test
method for in-situ meat authentication

Study on shelf - life assessment of shell
eggs

Validation of test method - Detection of
animal-derived materials in foodstuffs
and feedstuffs by real-time PCR - Buffalo
DNA detection method

Training and capacity building in sheep
and goat value chain

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

12

22.00

53.00

10.00

10.00

10.00

10.00

15.00

26.26

NABARD

ICAR, New Delhi

ICAR, New Delhi

Bureau of Indian
Standards, Gol

Bureau of Indian
Standards, Gol

Bureau of Indian
Standards, Gol

Bureau of Indian
Standards, Gol

Ministry of
Agriculture and
Farmers’' Welfare,
Gol

National Agriculture
Innovation fund,
ICAR, New Delhi

Dr

Dr

Dr

Dr

Dr

Dr

Dr

Dr

Dr

. M. Muthukumar

. S. Kalpana

. Deepak B. Rawool

. B.M. Naveena

. B.M. Naveena

. Vishnuraj M. R.

. Vishnuraj M. R.

. P. Baswa Reddy

. M. Muthukumar
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GRITTd gRASg/ Institutional Projects

10.

11.

12.

13.

14.

15.

16.

Effect of magnetic sodium alginate biodegradable nanocapsules
augmented with Cinnamomum zeylanicum essential oil on the
storage stability of chicken meat at refrigeration temperature

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

Technological interventions for livelihood enhancement of socially
backward people under SCSP

Development and storage stability of poultry slaughter coproducts
based pet snack/food

Amalgamation of information technology with meat technology for
quality and safe meat production

Development of aptamer-based lateral flow assay for the detection of
selected pesticides and antimicrobials

Determination and confirmation of amphenicol antimicrobial

residues in buffalo meat by tandem mass spectrometry

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

Studies on Risk analysis of antimicrobial resistance among bacterial
food-borne pathogens from broiler chicken farms of Telangana

Process optimization for quick composting of solid and liquid
waste generated in the small ruminant slaughterhouse and poultry
processing plant

Design and development of portable meat production and retailing
facility for sheep and goats, poultry and pigs

Studies on existing practices in slaughterhouses/slaughter places and
retail meat shops of Telangana and Andhra Pradesh

Popularization of Portable Slaughterhouses and Portable Meat Shops
using PMART-M technology

Bacteriophage-based sustainable green approach for shelf-life and
safety enhancement of poultry meat

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

Development of novel molecular assays for food authenticity

Dr

Dr

Dr

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

Dr.

. Y. Babji

. P. Baswa Reddy

. P. Baswa Reddy

Yogesh P. Gadekar

Yogesh P. Gadekar

Gireesh Babu P.

S. Kalpana

Kandeepan G.

L. R. Chatlod

M. Muthukumar

C. Ramakrishna

C. Ramakrishna

C. Ramakrishna

Sophia Inbaraj

Suresh Devatkal

. Vishnuraj M. R.
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A AT 320.00>230.79, 233
ELSicateE] 334.00>316, 232.89
TG 360.06>244.87,71.36
REIENIERIIRE] 362.06>260.94,204.73
SIHIERATE 445.13>410.11,427.10
CERICEIIEE RS 461.13>426.11,443.20
FARSZTHEHRAEA 479.132>462.1,444.10

JNTHSIIR: TR & fan wmer ames fomem (32-2)

97.88 2.25 3.49 12.17
104.68 4.79 4.65 20.05
100.05 0.97 4.39 36.42
102.87 3.60 1.64 32.70
99.87 3.65 3.69 14.07
96.02 2.99 3.16 13.82
96.52 5.47 3.26 14.33
107.17 3.89 4.60 31.37
109.72 2.41 2.39 8.94
100.00 1.40 1.40 32.37
100.28 1.40 1.55 12.36
98.35 2.79 7.35 48.48

FNHEIESR: USH &9l & fog et A fa=er (fR-faw)
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T e Waehar 7 2-500 e HrEehET/ AT
e W W =Sl e (UfmE Tome B0.99)
&a foRan THemgem ($6t) / 2021 / 808 HHRE!
% STIER YAk 1 g TR faRIore| FamTermen
TSI &l (STNUHEIgseg3R) iR HiEia & i
RO AP, WU AEA STUM, WA, qedd
(SIRTHEIAR) i diferert | f@mn @ fFeet &
J9F & fog, @ 113 gt 100 99 9" &
T THA R U SR e fawewer yfd W R

oo, ToE-SUESTE-THH/THTE 1 STAN Hih Hedldad &
HIHSUM 3 TarHEsifaaa i fafafaa feam

URESET T YiHeh: SMIfesh T & faw T
e eI W fae AR Aeaeh skishd
RIS TS TR $T sTHe uiog (STEETsTR)
e 3Teh: <. % . Tqa

HE-3Tdeh: <. TH o IRgs, <. 0 awan g1, .
U AR FTeAlS, S AN W MEH, ST G
g SR . TR T3

wWepa | i T .1 1/uenEeAdteTEy
A=/aEeN/2024-25/41 T&ATH 24/09/2024 THd
qfeT: 53.00 oM@

e fafer iR qu a1 it Henfaw fafr: st
2024 9 T 2026
i &1 afeed fr=fafea sevai & @
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faf= So-orarg daedt esf § wenfrr, SeRd
AR GH: SR THfd H TH@ SHIfeR SEiE &
TR &1 e F B AU B R T 1) AN
% fafv= Seerg & ¥ - AFe-a=Isia wEter
ARG W AR AT % TR fo &1 1o
HE 2) wAtE SHifew Aol H FFERAT @R
et & foru favaeda @R sifura: |Re W
weelt fem fowfaa & 3) afaa sHifes W
% OB YA IR e % fau Sifem-fagawo
AR -8 IEA AR H OYE H
STEHTSTR-TATHRIRTE, SFerl &t fafe= genfaa
T Hirfietad 3R SeHered & fou e ek
3 Femelardt ek iR Weifiear & ferg fafa=
gfeg o aEfas 9 9 IR A WS
igd HM TS A, TEIE S &1 fafvy=
YqEl SR SE HE WUk W shiedeiEy 3R
aReHetay & foau fafu= g ok geeten
Yfeg H Swifaiiay IR aeHaray % fag Sitew
FRk favelmo & wRafod #0 % fau weg o,
forgerata, afefe ot etfomma; eiH-gree wheon
& g W ot &1 w3

UREASHET T Jiibeh: 38 99 a1 ok & YHI0
fieur & ot wiei= aremend s faftr srwe
AR weET=

UTESTeh TSt 9IRAE A 0, R 9hR, T8
ot

UL 3T9eh: . o s TH

He-a1aueh: <. fgauil e @ik . JYHAR
Ry fafar it g g it gurfaa fafer: omd
2024 9 9= 2025

T |, T Tl TweEi-0007; 10.00 @@

B S @Y o (Hiww, ga uefl) @R
TS T (THTE) HE U FA WM R SR
Tl -TATE/WATE  Aedludl  RURE  HifeRT
(THsIREH) fovemor & a% TH-WeRE  9=d
% oA fham z@ ugfa & wem W@, ' dHum
R THTE A9 <A A TH / SE 1645.81 (BER
YR H Y=l T Teh Hehl GEH) & <R
FI TEEME L Thd 21 G 6 AU ¥ THUE WY &
Ay e wie & fau o (TgE) g & 9'd
TEEUl I=9 &F @1 TN ST 1 AT Al
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T qd E JHIOIRT % faw T i dee i
faenfa e 2

UREASTT T YiYeh: FA-Wi€ WG UHTUHGRTOT
% fag uwd vere AW THEd WREwH
Teaga-snariia uderur fafer w1 faerma
TTEISTeh ToiEt: IRAE 99 =0, MR 9hR, T8
Kyl
T 3TAWeh: f. TolT o T
He-31ameh: <. firdier =g 0 oI i, fggor Sif
R fafyr of qu g = Hefem fafa: gom
2024 | A 2025
ut H, 3w i T T €-0008; 10.00
THEHA Ad TAUHSTEY 3R Tehishd g
HireorR ey W9 SRl § JmEiforehal &1 TRt
X/ % fau s vl gHyaE T wd B
THOT YOl o 2.5 UASH/THATA <hi HogAeietal
oo, food ger & 7™ & fau 0.0157% R =g
T fasa °19 & T 0.063% 1 gar o =, foed
FH dA wied 15 e & e fasor wfga 2
JME-WF 16 W & Aiegm ¥ Bfd sAfemreo, JFHwiH
amsfen feafaal & ded 48 AT WM HUT &
Y AEATH, UThel 1 STAT Hleh ST TR
TANRLA &1 fIhTd, 2A3MHA Th T IARA, FaT==
fmfen, wr g freftor &R Tasiet w1 T gaR
% WY IR faekT wi| &1 90 @ faw w1 T eff

g T videR: Wit TSl & Wk Sited
TR TT 37eTTT
fomr diwor wE: 9RdE AR o (o)
IRd TR, T8 fEoat
Y 37a¥eh: Sl TR T 3R
He-31aueh: Tl 0 59 BT ik i {ush o o
T |, SR TRT (F): THTET 0063 3R %.10.00
o
Ry fafer ofit wr g9 &t warfaa fafer: ev,
2024 9 AT, 2025

30 i 1 Sevd fafy= Jerw feerfaat
% d8d WRd & fafg= dmfes & § Tw e

T araeRe o 3anfed v Siel & vew-Siad
hl Ji("’dll‘cl')"l AT ATl AAT-3HT d9HA 3:ﬁ'{ \?ﬂT?\&aT
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% TR OW Sl B YENU H e SEfn genst
H TR U HE & AU TH dies ©WRS gfaen
1 3 foRa T ol ST ® fau uRa & i)
(qo), =feaolt (FHERe) SR Hed (feUer) feem
H /A 600 S THd fhy MU o, e W
] e w3 & foau faf= gero fafaal =
qed 400 i€l w1 favewor feanm o em efEl #i
27+ 2 feult Sfcaae & uREsh qvem 3t 4 + 1
feit Afcoaa W wice wRS feafqal &+ dgd 9udia
femen e e, fSH 70-80% SR 80-90% T el
A TR oMl 3Heh Afafted, 200 e w1 fomga
forgeioor feman SN @1 B1 3H oAU ted e & feed
% ®7 U, HE HAEEU HURS] H HEHMITES
fovemor fean T oen, o efe @ foom W)
S w1 T SR TolgHd SR W& w1 dum v
B 3 arfaie, gHioee He=mT, foftre siferdiento
(TR 3R WedTEe oI & 79 ¥ qedish)
Tl TS WhTE, HSshitade WOl (@rediHer Sk
g Fliomd & iR U R ® W), AR GaE

forioaret 1 g T 9 = & T
“:1:‘{'{:;1;" .
B, |
s @
,;Fi:! ‘ | I- Y
"t |- i .|'L. o . |
LY |~ e —
TR, HeWrg ¥ U9 el g afufq () wiee

BRY &1 3

(v) sier sefdan fafy
Erpiuicrcc et o Cy
=1 feufa =1 s

() 2 o+ e
T T&T0T

UfEe T o PiideR: wderor fafar @ e
- Tt WHT YR - dE S ugem
fafér grr @mer venet oiv wieew o uv-sga=



WA Rt 9at AT

forer dwor TSE: ARdE A o (SteETE)
e 3T9eh: <. TSRS THTR He-31=awah: 2.
e ags; o o awer g1

it e T Uit (%, ): ThEE 0009 3R
%. 10.00 <@

T fafr o T BNy @ Wt faf: o,
2024 | W, 2025

fafy Temm W afEeT @1 3 g 9o
Sl i =9 &9 4 Faifud S ¢, Ty &g
Y orEdfersh T G 1 SUEN Sl 49 Sy
1 Ta1 AN % T AR R T us weant
T Al Ho-fafire ey gwel o T g
HAS PUCS57 A &1 FheidIgadh aior foha
T o AIfer ITEdfdeh WHE % WrERIR oS H Ual
T T G (TARET) SR Tl O i G
(fetiEl) ®i g s & fay w wfdee =
®Y H 39h STAN I W fHa S T | g
229498&1%2020 HHHI & TR RS favewor &
A 9 Afd ST%H W@ & gfie & T off|
TR ofAEl, H9 @ed ST H T B
fou sgumet MeE 80 * SAIEY TA-BISH TR
e weft (REien) @ w T eoffl diEier
gfafsran YeeTq w1 MEuEeh 20813:2019 fawnfaasi
% STIUR WY STIHferd 3T Hhihd fear
T o, Sl Thd YANRIEAl 9aH % fau T
HEeul YEvashdl &1 qHEeh IR v fafyre,
G Hiedl SR guf SR Gy wiie <HT afed gema
HIISEl 1 Godih e favag-iaar 3R e &1
e & & fau =aue &9 9 fwan m@n o

Amplification

3000

2000 4

1000 +

' +
0 10 20 30 40
Cycles

TREST o vie: §g 3N aeRdt I i §
ufdreror i grmar fmtor
fa=r urwor weem: U wgpee A
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U Taueh: T W awar I
HE-3adWeh: Sl halud
Tiepfd @& 3 AT (F.): 15 /™
aﬁwﬁr&raﬁrumzﬁaﬁﬁwﬁamzmﬂ:
2021 Herferd gHre fafer 2024

T wged e afEse & qed, 11 KR
2024 ! WA, JerTEl SR aRTe et
% TyEed fauam & medm ¥ Y farm @y,
IR, IR § T FRaH o w8 fham-dmfs
3Afed d3® rEfea #1 T ot B § 50 wfgen
gfqwfien gfeq e 200 fFami 3 am fomm 9
AR W AN fhadl, ug] Teal & oEd YSI, Wi
St B el e 9wl G ® fag @ fafee
qhhl 1 TR & foau fafv= =@ @
MU fowg faeioRl R0 Uy WiSH, USAA, w@reed
T, geer, fagoe ey S fafv= famai m
EeF G T, W e W odaie Hg 3R
THY SARA W Tk YRl S i T 3R B
e 3T ¥ Hafyd Hifge gfaeiimi i foara
o | forem- S Heerenss | § gfawiE
TN 338U MU fafv= g w1 foww g fawet
TN waited femen T 3R Suge g SR wHEE
TeH fehu Ty

qRAST 1 Videh: @Y Satar fasm & fag
Uifteer U@ IATET 3R gea Hadw

farerdioor widt: U S iR aeo faewr §,
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<. any o MEeR iR e Rguurt st

o ®. 3R Wi (¥): wel gt ugaEet
/1789/THTHITTH/STHI3IR-3/2022-23 , F. 24.50 G
Ry fafer ofit qu g1 A enfaa fafer: e
2023 § T8 2024

RS ST YUTelt 1 3e¥d T AT | ATt
3R Foll H1 GIHRU, TA: ITEN AR AR
FHh URTE H T HW gL &A@ H FIR FHA
21 fopaml 1 g Suvemel °§ Siewl B qgEA
T ogfd gEee & T ¥ SARl & Sifad
YT ST W Teet IR, TEER SN qER0
F HNU TH O HeR AN JHAE Kl HH fwa
W1 gehd Bl 39 Ren ¥, @ uiER d wig Sard
R IRV & AR A WG IR U H GEq
faeht 1 o@en 3 % foly Tk uidee W 3R 3™
TR YUTelt & Y 6= i g9 (deaa desa
Wi fe) fowfaa fovan T on o8 SFe’l &
gt afkeed @ s €, H 9fF o S & '
o A SARA % SRH S HE & hI STAN/
TRl h STETAhA hi T HE B, AR TR
Hl A 3TN & fAU AR od Wk H
ff germ T €1 T dided el SR 3 erufyre

el & Y Wos Wi 84 (Uead HERd Wil
gfe) F1 UGN I WY IART & IRA S
M MR WA AU & e W IERA IR
f7em &1 w_iia & & fou wa st fow™
HERA AEfSd fhT T <1 12 T " /A 150
wfaefiE < wferfer feman T 2

TR W1 itdeh: =™ FHY Ta=R S -
HI T FHEA g (TR ) A G
WENfTeRt yeler gents (mEdTny)
e 3Ta¥eh: . TH JYHAR
HE-3Td9eh: Tl YW Igchdl, S of TH a1, 2L
St o, e, fguor St o1k <. fawRe, e
2024 ¥ A 2025

ek I (Wil gaed S M) &
e, WM § S difge §UEl i uee /
e / HidRIEe / Sl fesga fed s &
merd 9 Hifea e st 71 HeH ¥ fasfia
renfiferal 1 g/ famree i faf=/astfE
el § 9rfierd) & wegw @ g9 fean s @ @
AR sufiEl R SE w1 oedw fon S @ R
9 2024 % I, HEH ga R Ue sifen wred
Eae fafids, deem, way fefaewa e wEae
fafies, (fafgem), smar, SE wuf@E & @
T A (THY) W EEaR fRy o ) Ao
Triiftrent sfeer UrEee fafies, INmER 3R
T ghite WiEae fafids, Jeudl ey SHUn
IRASATE Fefeld w3 & )l s9e ofeman, wast

AMETE AT URESHT & dgd TS WiTequT shidshA
AT 1. TTETE UrAeTa URAST & 3idila ¥ 2024 & SR STAITSTA UIITETUT shreishul el Taraar

WS WY IR 3R Godafdd S TR FHE
oS Y SR 3R ol SR dar w3
oS Y IR 3R Joadfdd I AR F
WP WG IR 3R Jeaafdfd Sag daR T
WS AH I 3R Joadfdd I AR FE
WP HE SR 3R Jeaafdfd e daR
oS AH I 3R Joadfdd S qar wE

~N N A WD =

26

08 | 12 SHadt 19 (4 #feet 15 gew)
19 ¥ 23 HEd 26 (5 #fgen, 21 qe9)
01 ¥ 05 1e 20 (8 Hfea, 12 q&W)
27 9 31 W 19 (2 #fgen, 17 ge9)
24 9 28 SH 20 (4 wfgel, 16 qEW)
08 ¥ 12 S[me 23 (q&W)

22 ¥ 26 JaE 23 (8 wfeam, 15 I&9)



3R Uit esafEn yeE we & forg safiEr iR
IO % WY 5 FHE A9 W eeR Ry T o)
TEANTecHs STHUM e 3R ear Fafor srdwat
F T B o, Tl S e, de
R T aed e, AR ® WY FwEEa [
T EEER fRT T oY 2024 % SRH, ¥R YL
3R T U WM fRT T SR A W R T
sirifier fesed | MU STEHITeR-TIUHSTRGTE,
BEE H 5 YSUE SR YRl grenfifea it
nfafafert o am fermm

ueeh II: & T&d, TSleTE g i TAT YSHR
% A SO H AR WG/ Ued! JEER
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e Sl @l deEl < % fau w2 Wy
IAEA SR THER 9 SEHAT 1 gl 34 & fog
S SUMFAIAZET h1 FOHET YAW Y i TE|
STTeeh el U481 e 3T hivel Tt i agM & fag
A wfdteror wEfwEn R | afeAr st fwe Ty
WESY & T 3R He® °F &% oy sehitaeed
YR AYFE TSI Jeae (TET) , STel &
Y Uk THEA A9 W &R T 1T &) enerer
FHSSYM, N & WEdm ¥ oF fase-3iie oo
FRiHH AT fFa T @1 THUHUHE R 4.0
% fau eaea s feu U

e 2024 & IR wETGd WiEET HT TR

1 04.06.2024

2 04.07.2024

agd et frod ue sifen 3uht fasa Tl & RSl IR 7" wt e faeivan
o o fAafies, RREE T HodishA
o feferehe e Wgae  Wiaeadicres o9 Ww i % T Tewighd WEE /

1,21, 800

5, 08, 000

fafiee, (fafaae), SR, 2 aNR 9 =ediis 9 9 Suasy fasd & ang
forere ok w1 qedieh

3 24.08.2024

>

4 09.12.2024

gae faffes, SR

T ghite UEae fafHee, HE & Te® St &l 9eM & Ty 7iE are feeea
FAfERed % SEToiEh qure i SR

el fETiRfthel  oteaml Sel 3R degm-U HE WG w1 o faeasi @ik

HENUT fEeRdl i1 Hodlh

2, 52,000

8,59, 040

o 2024 & IR UG HE T AT WENRTHR AT/ W/ FTRSE VAT

1 22.02.2024 agd, AW wWyw ufefesm fueied weele HHI-faeR Tw 4,40, 000
fean 1. fafies, smi fmIfeeeEs Sk ergHe 1 drenfient
Y A
2 22.02.2024 Ty, Me e HW UEde SRl S el 25, 400
fafes, 9=
3 22.02.2024 agd, wH By foRd wed SR Uiedl TEER SR (SESEEl) i 70, 800
e, TR T TR R
4 22.02.2024 o, Sl Ue efemfedt uEae  died! STURTR 1 STAN ik THIZSE 1, 18, 000
fafds, mere U2 T qohtileh EHH
5 05.04.2024 Ty, Wiy HER WEgW T TR A JEERI0T THRE I TRITIA 70, 800
6 27.05.2024 Ted, THY e Teued, devee faehd fa GaR i SN Saed & 50, 000
for sifse SRR
7 06.05.2024 agd, Bieied TATedl, FTAR  qieq S % SR & fag sihEree 25,000
STREYH HaTT
8 06.06.2024 g ed guen & fau wHm gigem 25, 000

Hud, foredt 2 wgae fafies,
==

e Ty fasfaa 6 & fag
AT SRR
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.. feisn wH & A HUEH T YRR Ifa T (3)
9 28.08.2024 Ty, e Hie wede fafite, T dicdt STl 1 IUART e THES 1, 18,000
et Y2 T dehih agad
10 06.09.2024 Ty, %Wia frem WEee  SnWE SwEE dard 25, 400
fafies,

11 17.10.2024 Tqy sedl 9 UE sifen v diedl wefan gffe @ T W 35, 400
w. fafads, dueR TR TSH hT AR

12 11.11.2024 g HeE  UEee  fdfes, =it oSk Tl ol WS % 70, 800
ESSICICe foTg, |Ee SRR

13 27.11.2024 oo wrgwhee (e fafide, foeA Tedgede Hi-faeeR Tdw 4,40, 000
LR ferTIfeseRe 3R UIEAre 1 Gt

S FHE

T 2024 @ IR 9T T AR W U Sifgw WUST ST
YT /3Mded |, SETeR/WEiient /3dre st |

U Uee 502110 e WA & 9% 84 & fo 1 T wHE, o 07.06.2017 23.01.2024
#R wren fae wae 59 # fau t ufwa
523151 e Wi SeareH IR GRY fereh Graen-sgysta 13.12.2022 11.03.2024
547088 TG 1 Yot oEh § GUR & o Tk YhfSTm  12.06.2012 05.08.2024
EIER
547958 g eia S=a 9N R HH o A JiSH - 13.06.2013 16.08.2024
frofar =1 Fo@ & foru w i

URT TR 202441069346 A ST a6l A W foreRa AFRITESS=T 13.09.2024 -
R w1 UM A ® fau ww fEefew
faRfaifafaa-ai (Teuast) dere-sneia
A Tferd|

202441069345 Tl 3R MR oWl ¥ &ford TEHT 13.09. 2024
UL T qS W Ul T T T faf

202441082670  Uied! FEEHIU AUl ¥ fSifeq feem ® 29.10.2024 =
fau eegERe W uw fafy

2guTeh 6190534 1. S WX &1 AW UL HiE SHHEIHE 20-11-2023 11.03.2024
RSO
6190537 2. JEH® § Hited oed Wes WH g6 - 20.11.2023 TR

e, fedEad SR Herd geeEr
e 2024 & A USIHAAT/HEITAT § TEWET

ShE.  hIEHA Rl H BRI At HEHA i dE HEHA i aE
( AT T A4 )
01 qfeRor, | SR WA % we TASTETATHTHE, 24-25 SR 1000 9§ fferk
afere 1 M qBH W T THH EERE IS
02  “efa iR fewrs wiw & afvaw vy] afercan fomm 26-28 TadsR 300 § erfees
™ Hes fawg W U s ayy TRTfoEed, 9,
Fafecan foam weiforner, garg, AYq R
03 arRa ¥ feshrs W wrde™ fmfor a-STEfEaT, SAEHITeTR 12-13 TR 500+
~TUESANTEH,
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G, hIUShH T ATH T ATt Eapeicd i e Eapeicd i
(T R )
04  TEH, TRUAR H gl fea TR YA, BeTETE 27-29 TeaX 10,000+
F1 1691 T
05  dSeITHTg-® €k SEd 9ARE % HerfiTaTy, Taue fager 20 1000+
TR W fHEH Feln

=5 s F .‘ ‘ : = % e T =
22 WA 2024 I HEd feferma e wEae fafies, w3 Ui 3R SR qoafdd Wi IR §rE Sl w:
(foafeem), STeiR, oo & @1y esaia g S T W 08-12 eI, 2024 % <R Wi¥Tar

e fRa T aae Sathar faeera wfvreror

| TS WY SR 3R 15 14-18
Teaftd IR TR w (oAfsen- SR,
139%9) 2024
2 TS A IR 3R 17 9-13
TeEia HE SR (3ufeen-  feEay
R 147%) 2 e AE IR SR qod U At Il @ e W

TSN 14-18 TSR, 2024 F IR FIIE0T

I - y T

'E?h M-S AR - TTETH N AT e e

8 by - w55, T, T ’ LEl

g ICARE R ational Meat Mesearch inoiwis TR
B0 D22 Tekiigid i . i

o I i
L.-u-l e
F * R | B

EN PE A
o9 Wi SR IR god Ud affd SaR dEi ®
24-28 S, 2024 % XA WO

9-13 @, 2024 % WA =5 AY IRA IR g afefd =g
IR JEERTT R SUHAT feh™ iAW gfRmeyo
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WSTRWW\% %W#%sfrzomﬁﬁws@aﬁ

e g shfen v yree fafics, Seuer % e <uh et

Tl & FRHH I G H OER R M HE wH B few
Th I STTHUH TS W R R

W@WW&W@ %‘czrmﬁw&wwﬁawm

% fau FhHm gfgmm smaf@ yonfest & fow & faw 6 SH

2024 1 TEd qeRelt o WEae fofits, W % WY wweia
O W EEwER R

meww@ %Wﬁ 5 t:;?frrs“ 2024 ﬁﬁmﬁ
faferm, feemsema Tote weae fafids, SR & e w sTgay
aﬂwwﬁﬁmmﬁtm
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o
# wRefy ¥ ded faE @

wed e e ames wgee s, 7€ el 3 Wedt 9y st
HT ST FE THALEE U] T I iR % iR &
U SR AiE ST EY S % WY SHgiar o W
TR fhu)

TR TACHRETE, e 4 Hod T[eaid fhad e Wewd
Te s ursae fafiee, deuar & W 5 fader, 2024 & TF
g T eEer Ry

g m

reh Institute Eiene

aﬁ@q\mwaﬂm a4 Aud gedl fmd wEosifen
T WiEae fafis, SR % WY UF OE W SR R 2
FUHl e THEH & AT 11 T 2024 KT THSAD FOH FHI
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=R s WY, %R WFR Trade Marks Registry, Government Of India
=R g yfAfEd, 1999 Trade Marks Act, 1999

=R Rieg & WSREAFOT F FAONT | Certificate of Registration of Trade Mark
(9IRT 23 (2), foFRIF 56 (1)) | Section 23 (2), Rule 56 (1)

TR R &AM / Trade Mark No. : 6190534

fetie / Date : 20-11-2023
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Certified that Trade Mark / a representation is annexed hereto, has been registered in the
name(s) of = ICAR-NATIONAL ~MEAT RESEARCH INSTITUTE, Chengicherla, Boduppal Post,
Hyderabad, ~ Telangana-500092, India, An Indian Research Insitute, ~(Govemment  Department)
asofthe date 20 Novermber 2023 inrespect of

InClass 29 Under No. 6190534

Sausages, Nuggets, Kebabs.

Trade Mark as annexed

IS ¥ 20, & TE F
Sealed at my direction, this 28" day of July, 2024

F foet 1 3 & W i fam @

AR g R
Registrar of Trademarks

IR g TR Hos:
Trade Marks Registry MUMBA!

[ravdrete srdga 41 A 9 10 9% % 0 £ A A T 42 T A $0 S G 34 H ) T N AT o 30
e s s st e v e e

e g v o e 8 SRt i, e g B A Rt e st ) e o g e
———

Regi

tecange. = -

= i T i i T Pl £

JEH : TIUHARSTE e (H. 6190534)

iﬁ. T FHISL No 044182766
=
¥z HEIGE AR §EX  The Patent Office, Government Of India

Y sy g | Patent Certificate
(¥ P FEE e | (Rule 74 of The Patents Rules)

¥z 4./ Patent No. AL ]

SRS H. / Application No. 202241071868

HES HTA B ATGE / Date of Filing T 131272022

ICAR — National Research Centre on Meat, Indian Council of
Agricultural Research

¥ / Patentee

s fear St @ 6 92 @Y, U™ emde § agmed PORTABLE MEAT PRODUCTION AND.
RETAILING FACILITY — MULTISPECIES (PMART-M) 719% aifaes & fag, 3% sfafem, 1970 &
SyEdl B SIgER S arieE ReEwew 2022 # dXEd R @ @@ ol @ sEfr 3 R 3 e e ¥
It is hereby certified that a patent has been granted to the patentee for an invention entitled PORTABLE MEAT
PRODUCTION AND RETAILING FACILITY ~ MULTISPECIES (PMART-M) as disclosed in the above,
mentioned application for the term of 20 years from the 13" day of December 2022 in accordance with the,
provisions of the Patents Act,1970.

11/03/2024

s A e o
Date of Grant : Controller of Patents

Rt - g W2 & e & v g, o G T v o 8, Rt 2024 & A o ) ol Sk qeem wd A A o e 2 @
Note. - The fees for renewal of this patent, if it s to be maintained, will fall / has fallen due on 13" day of December 2024 and on the
‘same day in every year thereafter.

Ude: didae WH IR IR GEU Tt gfewn
(W2 F@m 523151)

2. WG T B T

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

=
il WY UTET  The Patent Offies, Doverrerest OF Badia
Ule oy o | Petend Cortificsts

Al Pk o B e T8 T P i

L
T L e 4P I":
R W ¢ Agpicanion e UL L H:
e ok o o ke o Pl M snaidsd =
B e HATICHAL BB CENTRE (65 AT §

=
i B e By A s oot sl 3wt A PROCESS FOR SREFARATION OF & GOAT: r@

AT MASED MAGH PROTIN AND [OW FAT AL MARER wew vy i B Gy oo,
VAT 8 TR W B A TR 00T W A P B ) en @ e e e e B
It i oty camifin e & Pt by ors pramd e de P i i vermos e A PPTOGERS #OW
FREPARATION OF A GOAT MIEAT MASED NG PAO TN AND'LOW FAT MEAL MANIER o
dnschesed 18 fie $Sre moviooed epploe fee the it of 30 s fom e EF ey sf Res 5500w
i TR T ey e, it Pdmi ALY, 4720

s
T
bl
Lo < v

o g | VA

ol o e e o e 0 o et
s S e 7 i A R e g

= Tt

T T e A DR T

1T g & W W SURG 359 W 3R wH a9
A IS SFM T YA (YT W= 547958)

oy 3 ; =

i Ii 2 FH HISL No 044175879 k
%mﬁ

YT PRI ARG WHRX  The Patent Office, Government Of India

Y= yoror 9 | Patent Certificate
@z PromEeh & FRM74) | (Rule 74 of The Patents Rules)

&

¥z #. / Patent No. 1 502110

iR

S F. / Application No. 201741020037

I FTA FI @ / Date of Filing © 07/06/2017

National Research Centre on Meat

&/ Patentee

s R S & e 3% @Y, S ofeed & FATERT A PROCESS FOR MAKING UNIFORM, SMOOTH
AND SUCCULENT SEEKH KEBABS WITHOUT HARDENING OF OUTER LAYER ¥ STfa=h & fw,
e ofafram, 1970 3 STEH F STGAR oS ATHE T 2017 B WA R ¥ fiw af A oy 3 o e
g fEn T R

It is hereby certified that a patent has been granted to the patentee for an invention entitled A PROCESS FOR
MAKING UNIFORM, SMOOTH AND SUCCULENT SEEKH KEBABS WITHOUT HARDENING OF
OUTER LAYER as disclosed in the above mentioned application for the term of 20 years from the 7" day of
June 2017 in accordance with the provisions of the Patents Act,1970.

R e

o At
Date of Grant :  23/01/2024

Controller of Patents

Rl - g 2§ T & foe o, o $R T T B, 9 2019 F A R 91 o 3 v g & o B 2
Note. - The fees for renewal of this patent, i it is to be maintained, will fall/ has fallen due on 7" day of June 2019 and on the same day
in every year thereafter.

T wH, fae ok Wi
Her Fad 991 1 WA (Y @A 502110)

31



ANNUAL REPORT 2024

{w 7 TSL No 044191387
|
&

YT U, AT THX  The Patent Office, Government Of India
Y% yr @ | Patent Certificate
(¥ Frmach @ fEw74) | (Rule 74 of The Patents Rules)

¥ &./ Patent No. 1 547088

ST H. / Application No. 1 2334/CHE/2012

B A
HIE FTA P AEE / Date of Filing T 1200612012
T4/ Patentee : NATIONAL RESEARCH CENTRE ON MEAT (NRCM) |

s oA s & P 32 #), ST e § FemeEd A PACKAGING PROCESS FOR IMPROVING ‘
THE SHELF-LIFE OF MEAT % e & fre, §2e aiftfmm, 1970 & vl & o o arde o |
2012 % aved R & 4 af #1 sty R W orgem e T @1

It is hereby certified that a patent has been granted to the patentee for an invention entitled A PACKAGING
PROCESS FOR IMPROVING THE SHELF-LIFE OF MEAT as disclosed in the above mentioned
application for the term of 20 years from the 12" day of June 2012 in accordance with the provisions of the
Patents Act,1970.

=

;. 05/08/2024 Controller of Patents

S B
Date of Grant :

Rt - g5 W2 & T F Fore A, R @ T T A Y, 7 2014 F Aed B A A owE v ww o A o R 2 A
Note. - The fees for renewal of this patent, f it is to be maintained, will fall / has fallen due on 12" day of June 2014 and on the same day
in every year thereater.

R A T T e e
Yafsm i (Y82 FEm 547088)

AR IR O

32



IS ATHAT TR
1. ufamel ogd gfad & & fau uwhied

WHE /A2 Hihe U AEHETTS: ®T F IUeTT
o & Ay fafrae faera & @ &1 3o

Wit TS v fafva feagena dEe
fafee, dTee
UL 3TWeh: € o1 s TH

He-aaueh: ol JYHAN, . Rguul s=ef o1k <.
IR . MEHT

Aqf: AR 2024 H HE 2025

T ST TR 14-3/3MES TR/ THIRETH/2024-25
wipfa WRT: T 5.08 @

T, S URO Al (SSUEH!) , @ TR
1 U@ 31X TE3 fadar § o @ Y H1 B
SR T Y TOTer] WSSl & STER R 3T T i
o | stfues /e &Y AEn o sfsT ik g
A IRl ® foru war & God Jodied ¥ T4
Tl % I Soaaw a1 Yol (98 TWAl-98]
W) 1 qal =l THI, TH2, TE3 3R TES5 A A
e TWER | ofigl WER @hR fohar, Safe @6
el €9 9 Y ¥ Uil WRR @hR R

2. 3 3R guferes wid Wit & fom Uenferm
TEYY- TUTEAT T Jieh-Sied § guR & feg
ek SATeETReh HHTE

EiTer TotE: A9 diee TR Ui $efmew
U 39 eh: I, e o TH

Heg-3raweh: <. fguol osff oK i gysHan
A TR 2023 9 STRER 2024

TG, ST 14-3/3TESTUH/ THTRETH/2022-23;

%, 432 d@

-39 R IE o R di e g 7Y
(THARTH) 1 UcH-TMEH 1 oAk ol
ferfeal & qeq fafa= s ot Heror feerfaat
& qed fohan T o iifde-TEEE, AEshifead iR
Tt fapioaieti & HaRo 3 15 A 99 aFew/
-39 TR 2310 RN & Yeh-SHe &1 Gad

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

feran wa €ie o Yepfom (3-am) @R ¢ iy = fag
10 & (s dieg 977 2 + Sefdioss frew
+ By + sl Ye) ¥ Y% feea T eR W
AR ¥ <4+ 1 CR 9UEa fvan T aFew/
qA-37 o He-oW UEH H ICH-ARE 45
Al qop <@ T S -9 % ;WY Usk feman T
of SR ¢ HY % ferg 20 f&7 on @R wk gwfaferm
e d 0+ 2 forll Afcaaw w wuea fvan T
il 15 Tl 9 diFerg 9l WiE ®e-3T9 ue™
(THARTH) &1 Ieh-SH ad <@ T 519 a1
de fier YahfSi (210 o) =1 deem ek Yhfsm
(211826134 T + &M@l 0250 frew) © Uk foman
T SR Th Wt | <4+ 1 § W guea
T 45 A ok e SR Wi" Hhe-3Td ™
(THSARTH) 1 ICH-ARE dd <@l &1 & 1210
a1 A G ek YRS & @ U feer
AR Tp giafe sfae § 0+ 2 forlt dfew=a w
wuga fohar T

3. 39t TaeT T & FRHE iR WE &
TUTSAT ST LT FUT

USeR USEr: ool dest fud ue sifen wrd
1. fafies, ssuer

U 3TaUh: S I W M

He-araueh: ol Rguui seei iR shwcdt e
et

rafe: 59 2024 ¥ faawR 2024

e Ul % HREH % @0 AR WY i
ToET HI For AmviTd SEgerR ¥ &1 M| [
AT ST & W SR A gelt, A g
TWE & aoH & dIvTs diFger’l & WY Sl
1.3 frelum @R 1.8 fwrciiom (Yo 9 ® 6
TR AR 6 T gferE) & q STer-STer SR e
W e fHre-wie (e TEE) iR srde
Hi-ehie (SrElier @) i G i TS | Tl e
(1.3 foramm asm) o w9 & O gt
oA fon R o T T @ S R
FTRT AR o, 3T % ST W R SR SR
TRTE off| 39 3TEmEl, TR TR A THd Tadt |
3R AT Tl & forw wTRT ifesh @R kT e
fram o ot Ui 9 shiver, @ 3R
Ty w@eed 9l & " goda 91 R TR

33



ANNUAL REPORT 2024

(1.8 T asm) o, weft wost fommae wgi &
a HIHT ST off| weft qat faeioaet § Wo &
TR ST TEE 3R erdiet W+ anfurfae SfeR
1 GOl | hTH! 3T ®hR fRan swia O wrsieH
¥ YHH F 3T (%) FHT AGF (P<0-01) of 3T
AR AR H Ha9 H Uk Hi U (%) @
Te offl | 312 °, @ T H 3TN WGl &
9wl ®1 ® (P> 0-01) fo=1 & ot farr
I Teaqul 9 ¥ (P<0-01) UBd 3R @ I
sl W Tl % ot fe oem I stemAl A,
e W H PR aa wrRt Afae (P<0-01) o R
R STFTeR |Gl Wi HIhT hiFe ol

weam fomr difta oA

USTiee aTad X TR wiE st Werur ferar
T faH SR 3TTaveeh det @ 9T Hafdd
TAHT WEaN e aEfeiesd JHhwe
T YHTE|

UL 3TWeh: S IS sTes(l
WE-3TaUh: i, S, HegT

Ry fafer it awr @ i wenfam fafe: 13 =8,
2024-12 g, 2025

it qrqAE R ok 719 ot Heror feeran
T I SMEYAH A H W FoAHd g
Hifeoq ofesiie & W9d il 3@H & fau TH
s E TR T @ I difedw stesite
AR e EREe &1 T fer 3HesE () GaR
foRan T SR I q9 Wiftehe (STTSMTA) R
TN 1:100 TIHIT & ded ol §RI T STHR
faawor favemor (fo 1) @ war =en fF F0 AER
H 69.9 TIH (Di(10)) ¥ 629 TATH (Di(90)) TH
g & ?, z-3fd 2719 % &€ T ¥ TAGH,
A IRl SRR T Hehd 3T 81 1:500 LRI
% fau, &0 &1 AR 112 TWH (Di(10)) ¥
154 TATH (Di(90)) Tk o, Z-iEd ekl 1514
A F e fedrt wH3-3000 HEHIERM (15
Fal, 10.4-10.5 ot &R &) w1 I F®
ThiT gelaela ARl (TEgEA) favermo (fom
2) A Hioiede THHA | ghg % WY AEhgen
H weEqUl agaEl w1 A fRA 10% CZEO W,
IFTHT0T A Tk Tl Tag, HH H1 IR o) faga

34

T TET S TS 1 YRE TR 3 uftadAt
CZEO & & ¥dg W Yo & foru iR Igw=n
ST 8, foe 9t kT =1 1 Hde &7 o S § 3R
S aiomTEEy sifues foum SEmifaR eas
g 81 ferifthfers CZEO @R wifssm sresive &
e T 39 Aedh F SH-Z-BF TRH Bl FH HL
e, o9 SHevE 1 AEhRgaR § 9eieA gl

Results

Sirw ol nemly tlnlensily. i Oew [dn
Ediwwnage flam). IT1R Prak 1. 5HS [ =] iy
Fdt: 1000 Pea W78 My [ RLL
WEraEARr ()RR Peak ¥ QOO0 1] Q000
DWp sy Am CCy A0 e DYy 129 o
I HTLA by ISRy

e Pscoed PREL: DODRE ALOMATE T00 RASCRARTRCLES (11500

o 1: 1:100 feogem = Gifgam sresive Sl
T HUT MR Fereon|

o 2: THEWH AEHIUTE 0.75% Wieqw STes2-0.91% diciaise

80 TR 10% fGH7T Sef7ehg STawad oct, WitTshes Tl

[

o1 2: 1:100 TR0 W Hifgaw Teme ARl
St e (T H) |



e TUTEET AGUN ol fafatad e arel s
' srfiretad W Ag it T AR WiS| woTet
HT U9
Waﬁsraa::cﬁ.q?aw@
WE-3Taueh: . fao] I« TH.em
wrw fafr ofR g g @t defem fafar: s
2021 ¥ fader 2024

oG TR Al W TRl SN Tee-anefa
fo=raretl & 9wa @1 ST feheiiie faverso,
w3 wfre MRl iR S 1ig e godish
1 ST weh fomar mm fUse v & afomm
% TUR W A & faw 9-12 TEH & W &
3Me | A (Fedl IR STt I&all) &1 997
fran T 3w stemEA 4 AiwmfeE el sl Wi
e foRidiet & Ste day enfid e & fau
FHH AT R HSF GIhihl i Thigd fwa
T & 99 i Fuifa w0 & fau sid-tweEst
fafu &1 IwEm w B ae g (dEue,
THUHT, TAUHT) 1 faeewor fomen 7= on 9

i o V- L k)
o R e,
o 2: W AR o - HE: SFHA AR ToAR T&A § FIoSH

el (e et @ H), & e € - HE: SEl SN Aol
T H TEUHTE W (e T OH)

AN, AR-sIZSer (Ssegel) PR Wi, o,
=, S UR0 &l (Sseguadl), 1 iR fafre
SRl (TR & ®9 § A1 ) Gfed o
T TUE % HIUGES! I AR SR Argash §
ZEfEd €9 9 oAl fohdl T ol 39 AR,
WU H1 SCIRLFR ] TH FH & AU
fecifsera faveiwor feean T ARHIR @«
TN HTER HIG-HaRe &5, HietsH TH 3T
a9 i gidered iR S THEte 22 % |
Hedag w0 & fou fusmfaied o ik 9 o
3 BT S8 S=q BT deAlehl %1 YA Hlh
e fAuiia &t T e

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

arfereRt: ERTTTT SIE wauvh

T %l ufag "
7@ % Tfae >0.10 >0.10
g el e 2.41+0.33 2.99+0.14
(THT®T)
- g het 1.13 +0.09 1.82+0.21
e (THUFEY)
Treft-STEgw ®et 0.35 + 0.04 0.31 0.01
e (fuET)
TRUHT/TIUHT 0.14 + 0.01 0.11 +0.01
THUHY/TETHT 0.46 + 0.02 0.60 + 0.04

TEHTEY & qgd 9rmTtses w9 § fuse o @t
TStifaeht W gfg & faw qersiiert say

U Taeh: T W aHar I

WE-2TdWeh: . H YUFWI, T TH [YFAR, T,
HEHl
Ry fafr o g e ot warfaa fafer: et
2019 ¥ A 2025

i 2024 % IRH, YT ST STESE
(SdieEHt) & ded 9Ra & fafa= i o T 9
d9 Al ) srafy & oot s uivter wRiwH, 9
STEehdl FRiEH R 94 fFam Ao smifsd fhu
T 9| wfgen onwflE @l SRl W feufa ek
atsifaset § gom & ferw 20 9fard, 20 fhetom
THEA UEH I TE| 2024 & A 1092 Higen
Hfed | 1917 AYfaa  Sifd/erggfad  SHsfd
nwedt et gul

foreiR sTqgfaa wifd (TaE) & afaewmst &
SR ¥ fadd & Tk & WeEw ¥ RUUW SR
SHEH 1 A HE H Y UHAE HEEHH

2024 & ETet 3 fAa wifa 3udiivren (frediveredt) fafaferai, sie srameff
m A —
1840 m@mmaﬂ
ST fase e

ARTEH Al BRIk (L) faaRats ()

fRafa dicdl Fise
m s ostanfera Y siem Esﬂzmﬁﬁlﬂﬂﬁ;
eas s

ARG fbe e
wifeleror srfda

TifAd fase are
farm et

35



ANNUAL REPORT 2024

% ded, AP ORdE gfaEH W (TH),
AR & G 9 aifershreti w1 v feafq @
3TMehe fohdl TNl WA HAW &l A & & T
Ffeeret & SMeR § fasa wnfgar fween m=m s
B i 9 difga o e, 3w 9 faes
% fau o wifas tfae (smuwn) & e
ST HUE W @l E| S Wi W 2

PIME T D E )

1

24 SHFG 2024 1 SR Y] fafwa wias o
FATCHTHY & TediT d TE IR g e
FT T G gl R THA TR & @\ &
o we feawdta gftrerr wriwd

TqUEShdlH, I¥EH &M, 29-31 A 2024
¥ e TEE dfgctell & o9 & fau @y
TR P AY IR JEEH R e 987 W d=
feoeita gfdteror ey

19 W€ 2024 I TESIREH WGETR o
T TARE Y % HeaM § = € IcRTY
R TEd fFad & o & fou oo
JI1e0T hThA 1 STESH foRam T

20 T 2024 W TAARCH FEGEAR H
g & wedm ¥ adie "l
IARA W uEd feam & o9 & fau uw
feordta uf¥neror wEdsa &1 3TESH fRan T

28 U 2024 I HHUEHl, HiEenm H
TSR & Wear ¥ Todl e &
fou sTsiifaes & @d & ®9 ® fusae Wil
e W T Kaeig Ufievn SriswH &1 ST
feman =

30 99 W 1 3 2024 6 HiETCEH!, Hiwen
H dETsTREdy & Hear ¥ aifvricash siaer
gl & WA ¥ uEd e & fau s
STSfifashl W W feada afeeror &rfsws &1
s feram T

20 9 22 fedaR 2024 e HetwaE it TwH,
3, SrHetEhdt, 3, SUg % FEan 9

T afdd Xy A IERY W THS Jfaaiet

36

8

& o & fau dF feadi= ufvo sEdsg &0
SIRPIEEREDIRIC

11 fRHaX 2024 & helleh, THR, AT 7,
e A deiTeRddy & gedn @ o
Y A HH ael Sdl W THE fmEE &
Y & fou & ke fram dar 98 aftreo
EaEER

ST ehdl hTEehH

1

2

25 SFEd 2024 &1 TH, SR & TEAM 9
o W & ot Tgfad qvor &1 e W
AUHSTYITREARTT Thel, STHIMR | e
T FEfRA & @9 & AU SEewdr SRy
sTfea R T

12 FaR 2024 I TATH & AREH- AR el
* et (TuE) & 9eam 9 dfefEen e o
fuzare & diedl uferdl @ @Al 3R qeE W
T wEE wfeensti & fau SEehdr wEiwH
sfSr feam e

3 21 IR 2024 I TAT F HSTA-HARTSII

o & Sl (Tu™) & Wedm 9 s
e ¥ fuare & ded! ufRkE w1 t@we @R
e WA Agfea SHena Afganet &
fou SIMreehar SRiwA sTEifSa foan =

fram™ Aen 1 TS

1

16 SFEI 2024 &1 AR wY] Fafred e,
TR H THUUHTHY & Hedr 9 THEH qYEH
el & forg ‘ugpem & o eraet iR wHifaa’
R fFam dan emnfsa fwan

T 2 fRam % @ & fau feam dan
26 S 2024 W Hicsl Sk SAA TS,
H 3T, TAT H WA % e A |
sTefSta R T

Sgfad Sifd WA foeal & @9 & fau
free dem 17 fRER 2024 &1 wewmd T,

qTeteh! e, dist et o sauwedy, e
% TWEIM 9 AEifed fRar e



ICAR-NATIONAL MEAT RESEARCH INSTITUTE

sAfEet JRAE g em, (T), AR % Hedn ¥ AUeesg IR iuE Wha, HHuR H RN mgfua wifh #t aefwal &
ER § Tk 1 GO & HEAH W HAOT AR S Fl Meheld HH % AU e Hrewd

37



ANNUAL REPORT 2024

TR T Vitdeh: HaRe a8 WE-SATE AT
TTeT ATgaT/ e o1 Taehra 3fit werur feeram
(TEARTt HEIM: JEHTR-Sga 9 3T 3
JTEAT HEAH, IHTR, [T )

WE-aTa9eh: YHAR, TH., JuFk . THa, W
T 351, @i fodik wem

amy fafer ofiv uxr & =t wenfaw fafer: s
2020 9 A 2025

Wifssw YT Refadl & ded TRavi drgEq W
e T U2 Ty HT YR fERdl &1 HH
FAN VS TR h1 odish Tore fagiaret &
fow foman T o ISR Uie S & @i e
U Tl HT i A -TqreH, Argshifset o
IR wer feorar & fau fhar mm wifssw dehfs
% 8 IRaY & drEE ) gt gl Se & fag
qorcHsh HeRU e fohu MU o) |yt wEl &
fau dive get ® Hewgul (W <0.05) wH <@ T
Fifh YR & g7 M Q| Tafn, f IU=R
(31, 32 R M) * iga Giu" 9o Tyl ®9
H (W <0.05) =01 w98 &1 a1 § &4

- e

Te T

fram & fau JEUsR 79 0.64 € 0.75 &
o= o, Stk 31 gea & faw I & faw 0.68 9
0.82 T o1, 51 213 & foaTw 0.74 ¥ 0.9 T o1, A
TR & HeRU & A 0.76 3R 0.98 F = ol
HERUl ofafy H, ¥+t A § TR g | gfg
Te, S Hufad WA erur 1w ufae el &
Hehd =dl 81 90 f&F ek, @t ST 7 0.23 © 0.01

38

H 0-23+0-02 T & Tl % WY THUHT T o
mEEqul (W <0.05) g K@EI verw @ty &
<R, et @i fiFdl @ik @R iR diee frd ged
meEyul ®9 9 (df <0.05) @ WEH d% % |l
ST H 9 9 3R WeRu % UF a¥ g% o
feeR 9| 9% SFcEr Wl Ureq ARG HeRUl STy
& QR e, Heden 3R Felifefead 9 qa
| qreTq TIoh 1 ShivT ToieA HIEhIEhT ()
50x STeei W TR T en iR SE ®i q=R C,
T1, T2 ¥R T3 & 9= & T 21 ‘diedt sufere
SYANT e TFAISE UIoT] S’ bl 1 AEdd
Tod &1 v Ffefad mede fafite, meRme iR
g e Hie yree fafiee, 78 koot i f=n
Y &

' o : |
M Fig - ‘..t!-,_:- | s
i feTmavEiat ANV
2l fewiy arew, 9 wibd, SR TE HeIfeee,
ARHTHR R Wreifrht 1 famem
UIerq i B YeRW feerar W fafy=r defa
faferen @1 gy
e T e, T Qi iR o feafaat
% Ed Ueh foRal T o1, R HeAlh Wi Al
R BT AEM & fau fewan T eom fafa= g =t

TEA 7 e HISH i TS e © Wi e
Tgel TS, Irerq WSH A 6.38 H1 WA, 0.41 HI A




Tfafere 3R 78.24% w1 sA-Torgl Urem &ra =i
H| hfcyram, HERRY, diel, S, TREg @]
TS T &R HAN: 0.95%, 0.59%, 610 T, 51
i, 0.0046 fmnm @R 20 fimn / fm <o femen
TN AT IS T SHTE G H 1.54%, 23.
8% W AT, 8.7% H=d THI, 2.0% FHed HIZER
3R 0.98% 1 A TG 1 Gehd &1 71 B1 =,
Y, Sheerfafard! R waNal fed ey "agel
oAk HH: 10.08, 11.30, 20.03 3R 91.0 &
T & WY TR T em ¥ AEEl § 28.66 o
TEHIT (TA'), 8.20 &1 et (T') &R 17.20
feram (') 1 d = HerRu ey ® R,
= ¥ fRee o sEfs wWisw iR S This
Tl feorfqal & degd dUeR, TERifE iR g
w3 wfae gedt § w1 9fg g (W <0.05)1 faww
®9 W, 9FH YRS w1 qor o wifas e
H Fefiuarm, eeRifed 3R wt el e qod wIht
stfeR (W <0.05) | 39 AfANe, A @i T,
Ty & EHR R dies oM, S o fefa @
arE e o ff deayel €9 § 9@ (9 <0.05);
BTelteR, 180 T&al 1 HESROT ey & SN hieiwH,
oA 3R FARITEdd 1 Tl 7El =
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2.5

15

0.5

Freftuzma w (i wreterehiEe )

—eo—Aerobic packaging  —e=vacuum packaging

0 30 60 920 120 150 180

swgrr (fa)

Ty oM % TR god W Wiesw R SegH

N
ATfeTRT: UTeTq SIS skt TUTET U UehfSiT o1 gorre

Yepfsi fearferll w1 wora

ferarar st & fa=
1 30 60 90 120 150 180

e 638+ 628+ 6.16 + 6.06+ 594+ 5.84+ 572+
0.06¢ 0.05" 0.06" 0.05> 0.06% 0.05" 0.06*

Fegn 638+ 632 6.25+ 622+ 615+ 6.09 + 6.03 %
0.06° 0.06™ 0.03™ 0.017 0.04% 0.06% 0.05%

TRt A

wifees 246 + 3.79 + 520+ 6.44 + 7.76 + 9.29+ 10.4 +
0.08* 0.01% 0.05% 0.01* 0.08" 0.2% 0.086

FegH 246+ 3.26+ 412+ 5.02+ 6.88 + 7.63 + 852+
0.08* 0.08" 0.08 0.08 0.01% 0.08" 0.05%

Tt hel TS (%)

wifeaes 017+ 028 0.39 + 0.53 + 0.63 % 0.72 % 0.84+
0.08* 0.06* 0.01 0.01% 0.08" 0.08" 0.016*

eyl 0.17 + 0242 032+ 038+ 0.46 + 0.63 + 0.68 +
0.08* 0.08" 0.02 0.08 0.03® 0.02" 0.045

/A e et (@m0 Howg, )

wifse 0.17 + 052+ 0.83 % 1.19 + 1.79 + 238+ 2.76 +
0.024 0.01% 0.06 0.017 0.08" 0.04% 0.05%

ECu) 0.17 + 034+ 0.56 + 0.94+ 137 + 1.83 + 2.18
0.024 0.06™ 0.10% 0.09” 0.07 0.03" +0.01
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I 3R Hieg wEe (10 Huwg, )

wifseh ND 0.13 + 0.58 +
0.014 0.08"
U ND 0.11+ 0.33+
0.074 0.01%

1.14+ 1.72 = 229 + 2.78+
0.01< 0.08" 0.05% 0.01%
0.67 + 1.15+ 1.69 + 221+

0.03< 0.02P° 0.01% 0.03™

Hiem (ST THe & MeR) W fafa= guifere & WY @R & ufw (P 9w & @1eR) § weegel &9 9 f9=1 & (fi< 0.05)

gfEee T o vitdeR: TuTEET iR wifea wiw
Saed & fau we weifeRt & oW gee
Witk <1 TuTier

UL 2Tabeh: IM9 . MEH
et HeI: WF.IET-$5d 9% @R oA

SATHUM TEIM, AR, TSI
TE-UHE raueh: Fguun oefl, iR ewfa Wt
Ry fafar ofit qo e =it Wrfaa fafe: @
2021375 20241

g & vE AL 1 faveivo 9gEH TEEe &
AU gear 221 YeH F3a1 €, st Hg SR s
Tl w aret § SRl w fag fol wmeds
WOl e Yoo qere i et g WY u,
T TEEl I IeF UYEF & H WG IURA &
3R qg weAr § GUR w1 2| fasfEa weEay
THIHIU HT ST WA 9 H YRR FH e
T R FH % o Heea 1 fww % fau
o s 21 Tl wmels gomelt (SroEey) fomfaa
FH % U B2 JIed HH Al R G° % fog
RIS, TR 3R BT SHIRE i FHor HH
el ST shi Henford feran sman 21

ufEer ot viiden: wafa hieAmwTeR 3T
TETTSShITor™Iet ST Ual o & foi T wr-amenfid
TI9e UaTE UG T faermd
e erawek: <l fer arg
WE-aT99eh: T sug o1, S TH. GYHAR, L.
TH. oo SR e S st
Ry fafr it g 9 @t wwnfaa fafr: @
2024 § WE 2027

RS AT eI WA IRl SR
TeaEifead & gfa faftte erafaar & @y enfad

TIEM 3Tl 1 T8aM & of 9 W ufasy
AN T R IS W, FAREhehiel Gteriiesh

40

IR FHTEAFERA FHIeWH H TR & faw@ & fau
TN T Al Hoed fafy w1 ST e UM
SR I TEAH HE & A€, J@ T STIHRA
% W@ H 40 JfERRES ddE hi ThA wd
ST el o AEEas w9 9§ fesed @R
Hyafd fwen T o SURIE UHRWR UM i
Yot fafyr =1 AFeigd fha 1 @ 21 dehfeudh
®Y 9, 37 Austi & fou wedt 9 € fue fey M
AU FRH ol W FerT T & IR SR ehTe
IR FERE I & foT Tk & fow t gdas
AU Wfre & & fau fafes fagewo
4 fafa= fey T o) temd #t fgdas g
IINCIULFR  Hided §R E&eA fwar T
STAITA fEdiaeh WA STRTATH ISR SYHI0 G
Faren wa favetuor & AefiT of qoi fr-emrd
HEeT |, GO A SHell arell Gl i TR &
sifam T5-3Tamd W= & ®9 H A T o1l TR
AR Heifer 319] 1 ST 3ET T h AT
TR HT YA Hlh STCHIA 1 TgaH HH
# fau sifen & o fdan mn om eifen =
R, -TRW UREY F fEeRar F1 qedET
% fau smofas wfeeiem fagere feg U ek
TAF Hot (Ui &t T STaaw aEfen el
I TR HI Tl JARRIA qerad & faw g
T el

fot: FETRA TR &t meafies G &) g
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ATFAHT: TH-THUH/THTE 1 ST i 99 HiE Hfee § Thiehied & S 22|

formp e
TAR {TehTel
FART FTehTe

353.98>184.99,290.02 95.30

356.1>335.95,185.10 99.86

320.84>256.84,151.52 99.34

FRTEERR: TRgha & fag gy ame fauem (3a-2)

FNUTHEESYR: Yo &9l & fog et A fa=er (fR-faaw)

fort: HTRRA TR &1 -t Atea

TR T PR3 W WeR et grRT 9H
& UH o THh{ehier TSHISshifaael 3a9ral aht
fagivor ok gfe
UL 2TAueh: S TH. Hodd
HE-3T9eh: Sl TH. HYHAR
Ry fafa: #E, 2023; U 'R w1 wwfeq fafa:
YA, 2025

¥g & AG & T § dF e AR
el el FARTBRA (HT), PR
(VSi) 3R wAR®fhid (THU®) & ThH HY
fuftor & foau T =9 S Goeaeie S9-8184
qftewtor 320 W wemics fafy @ we= fwen
T e Hiwdt % faw wed fag faf ()
2019/1871 &% ded 0.15HEmuE/fRm 21 o o
ThRIA AR &l Ufete ToRpH Al H T
fad w9 wfadt &guw @8 wiem (100 fod
x 2.1 fadt, 1.7 OE®E) W e fwa m e,
Sy TH HiaEd w wha o fNEd ue eiR
el ReRa ° 0.01 fodt smifem TR wnfta
off| Tehifereh Wfafwrar e (THeIRTH) & 1Y
TR T -THCE/TIE 1 STEM wW g,

7.79 4.98 17.61
3.11 4.97 1.98
6.22 7.88 0.14

Hafod SWEd A § FoAHH RSl i diedl &
UR R A= 1 Tedr R aRamiiso faan
T e Waewd A %9 @ fau 0.05-2 AEHEE/
frmn &1 wEn S W 0.05 AEmmE/fET SR 2w
AR THUE & faw 5-300 wEHmE/ R HT AET
i & | et=st e (ufas qone B0.99) T
w1, S99 TAsteg 5 WM/ ol TaesTeR]
Tdg g R fAuifd omdit ok wHemua W
®Y T HWHHU FH, WUe A I, Fel,
TREN  (IRTHSIAR), TAFRIA  YoHd  &Ha
(MTHEIesgeR) 3R GEiere®m w1 difets o
fe@man T 21 49 F AE & U= A9 THA 5T
MY SR AT FITeTor WS %1 M gfd W R

UREe T T viiden: W@ AR W@ SAEl %
iew-Sitad W gaR & faw wenfaa argdee
YehfeT 3T Teh WA Heheleh ol UoedTaRA
WE-3TAqeh: Ti. dE. aresil, € Iy . MeHT
ury fafer: e 2021; 90 BF *1 Haifeq fafa:
TSR 2024

Gt sHse (0,:CO,:N,=0:20:80) WRita
TSRO (421°C) & SRM Ushos He | SAferdisH
Y9 & AR & fou s 9 dehaw fawfaq
HE & AU ww e fRa T o U 9dhds
HATYM S AHHIRd Ueihiad gRI THh SR
fhen X Afya foram T o ieRdiS Hehd S dTe
fren 7 foe o T W W A TR AW geA
I AR s (0.1%) % 9 foeeq § vosr &
% 9 The AR HE Hi [UEd & favew o ¥ gar
el T IR AR § Y Hed 1 Aifaeh-TErEe,
o o gl faeimare & dgat o SR wed wuw:
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8 3R 4 f&of 7o welifaa qo@ M W =i o1 98
s frrerten e @ fof faesfaa it stferdis Sod
fthed 1 GG aTaeRel Yohse Hed W SAfeRdisH
e i R & fau gwadrges feifsa e
S Gehdl B

TR AT 3R BEBTE a1t AT Tel & a=
ferdiSH-Heha fihem W1 Hehmor 1 g

URESHT T 9i¥eh: qelAT & Sige foreh
T ¥ SFRIRTS @i S ARl & ol
TRt ufekter & Sifew favamor wersram

YL 3TWeh: Sl AU 3R Tl
WE-3TAueh: . Uk off. Taa, . 9. a9 I

urRy fafer: @, 2021; Q@ TH *1 warfaa fafa:
TR, 2024

g PioTE (TI=38) & Tl T ST HI
THamifeh-afet SiA (TeARs) o sufefa
fruifa 0 & fou didiem & 1= o e en,
s, A (v) ddemiferd SR wma (blag,,),
=HeH (blay,), FERTRE-TA-9 (blag,, ) S
% UEEART 9 % Ufd Thiten uhidy S
W & die-oded g9E 9§ I 21
THeteRt, e7ea @ d8d SiH 1 9dl o & o 38
3. hIcTT STeHcied | § 27 AEdicled 7 32 (T) SH
1 TR fRan, SEfd, sen & Wg-Y san S
% fou yaei s 24 iR 8 € HiaE sEdcie™
T 3@ T ol 27 3 (T) BEI TEdeed | 9,
8 I ST (29.62%) ¥ TS fHan 11, 39 &%
WIS (7/27; 25.92%), AW (6/27; 22.22%) , fHgt
(4/27; 14.81%), IR 3 U (2/27; 7.40%) | TEh
TeATeN, Weel ST (5/8; 62.50%) AR =amewd (3/8;
37.5%) | SHE 5 SMEHCEd & e sl S 3@
T o1l $F% STEAMEN, 8 T hicNE TEHeed & o
e S % faw e[ 3@ T o, S dieel g
(33.33%), HISU & WY-W U A a1l (20.
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83%), 2T ¥ 4 (16.67%) IR 3% urt @ 2 (8.
33%) @ sEg feman e e feerey W@ U © TR
I B Ted 3. hia B fFd ff Thego snedee
¥ BLACTX-M-9 Si¥ @1 9al &1 =ell o1l AeHHe
Telfd & Gt & eTedele (TH= 13) i TSIRST™
F1efd, 32(W), =AY, seH 3R AR TRI-TH-9 hi
Iufefa fuia +0 & fau ddem wa & 149
feman T

F U, TeEd & 98d S T qd1 o
% fau S= MU 13 AeHHer eTEdeed | ¥, 3
AEILE TR 32 (W) A H U T, Sefw
=EH & Y- AN S & fau gadE s
GieHFe % 8 @R 3 oMsdeied W @l T ol
feeraed o1d ¥ © T AgTH # ded diewHen &
forelt off Tlteror sTgEcle § BLACTX-M-9 S o
a1 &l oA T N 3 32 (W) - BT Wi
3Medeied #, 2 1 die® (66.66%) H TS fopan
T, SR AT (1/3; 33.33%) e ST | 9| 3Eeh
AT, haFpe iU (5/8; 62.5%), MW (2/8;
25%) N EEY (1/8; 12.5%) W SHE § HIeHMET
3MeHIcied & o9 el A 1 Yo 3@ T
SHeh STAE, TR QAT (2/3; 66.66%) 3 AR
(1/3; 33.33%) | SR 3 STeHd & o= el
S <@ T e

UREST T ViNeR: BIE SOl T aTel
TUTEM N UIeE! THERUT TOT § SO 3|
I T Uit i @ia @e & fau uferan
AIHE

e 3A¥eh: . TH. JYHAR

WE-3A¥eh: . SuH ToA, e vk S qgd,
<. A b MR iR el Rguu S

yry fafer: St 2023; 90 8 &t Hifea fafa:
e 2025

fafy o swfire (THueesy) faed =,
IO 3R Y UMl Wifiel B, Sl @R 2R
e d W o G ek 15 A @ forg
sEEE aRkftafaa § e fen mm 15 9 &
% Tt T w g wnfes 3k § 99 e e
TSt W HIEHIGTA Ao HI 9gM & oy, T«e
4 T IR HEHIaTe See hl el T el 3R
15 feaif =1 emafy = faw R AR w1 SuE




Feh GHI-HHA W oA e m oem srafire S
% dw", deidl ok deldl wW w1 gHa-uea
R qeAwa fman T IR Wifeswk Teed, wafeR
(T fM 1986 & q&d s gguor fso a@re
BN AT IR et ez 30 R 250 ey
T Tk WM N et R defdt Wi &
e W U R Hl H HH H SFEEE AT,

UEHIfaTe Hoe 3R a1 el 1 STeheH
wﬁ@fwzqﬁwﬁﬁqmlﬁ%

gm%mﬁammaﬁ?@vﬁaﬁ
gfawmstt @ fewmea o faema
VI 37eh: S . THHFO
WE-3TA¥eh: . TH. ol IRIS
Ry fafer iR qu @ *t denfam fafr: s,
2020 § faamR, 2024

] Ak (YRR - 11) Hiedt qiE oK geri &
Y SR Tl A TE@E 9 & TRy | Th
Wfehen fested, faenfad wiern ok w1 &1 T | diw
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(FeE) & 70 W D B o1 1T R TH fqarg
e W W T fquE ©e % A9 9 361 B
I T IR IR T WR W T A1l IY Tk
AR F1 FSE & 3R T T o 3R T
STANT I TAdS T foeies 9 o @ WY =S
TWE W T T @R 9 Hl Hes & B3 9

e THeRTeTeR, SR Tehdl k3 Toran T 9y Sdek
Y TURT (YR — 1) T ST 30% Shifad dieet
FE IO % SMUR W 3G fRa1 T o deel 9y
JARTE & YN W AT 4.75% 3@E 7l 3R
6.8% @ / HiFAe 3= fohan T o

MENTAR- 9 fooed  orgeuH wem,
AR | HERe 9 YIRS N GIW gy U

A IO @R dd F dF o9 F1 fafre geEd @
fau favewor fean Tm

wE fafus [T TG AURTE | A (%) HFRE a9 AR F T (%)
1 Hfefeh 0.11 ND
2 BRI 0.06 ND
3 ivfern 0.05 ND
4 [glifea 0.05 0.01
5 TEShHEH 0.07 0.17
6 fafifes 0.10 0.44
7 fafe=ifas 0.27 0.12
8 RCICETiEC 0.04 0.01
9 THIAETE-10 Y 0.03 0.03
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wE fafus [ I JTUBTE | Ot (%) HIFRE a9 URTE & qT (%)
10 fafes 11.94 20.32
11 eI 0.91 5.79
12 TRIEH TS 0.05 0.10
13 HETH-10 TRIEHMEH 0.11 0.05
14 ESipiic 6.26 3.93
15 St 41.01 42.64
16 fertifas 37.29 24.82
17 IGEISIRED 0.34 0.81
18 sfafes 0.35 0.38
19  SHEHRS 023 0.09
20 srifereiTs 0.21 0.04
21 ELii 0.32 0.16
22 =g 0.20 0.07

foafte WeRa & SMUR W, dieel ay TS
3R gIR oY Uit ¥ S dd 9Y =N (dieet
afe) o Sied & fog STanht & wehd €1 el au
3T 1 ST § TN 5 el ST@m ad ThHA
fran T o 3R Uied! WIS Wl Sigd & ferg gEen!
JATHTRAT 1 G0 A & faw 4 fomqm +5,
Ther, AMAE Bl W&d TR T ol

ST R Uil & fou famm =

T FH AN R WA % TR SR
W Hl DR T H fawT w1 gwEl § s
et uferi & forw == feemea, famfaa, ademo
3R A foha T TEH T ded SR % wiies
FAT IUHTT BId & S T 110 V ferswedt foafa
F B TR SWERHA & SIHA SR FH AN
el el 2
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itfen ®wF A Wee dfarE w1 ==

AT -TATHRAE T | 3R /A 196
Al & e wiee fafqai o «ff foawsE-m
Tt 1 ST ek Uidaet gee@r! 3R didse
T SHMI hl AGKTIA IAH & T A 13 SR
T et HRihH AEted fohT U o fequre 9]
Toarieh Hifean Uy smfs o wsft fequmen! =
Fgl T NuauaE-tn 3Tt gfafran ¥ &7 @

3R ITANTRAl & THA dhAE T

QRS o videR: e SR Y WEw &
TUTEE / TUSEMl A G AW g |
TISET yerell U eTemam

Ve 37a9eh: I, H THFHN

e fafr of o @ wt wenfaw fafa: S,
2024 9 S, 2027




*% qUgEHl, 99 Tl 3R /G H THH H
A7 fee T SR HiSE wensdl i <@ R g
feran T @ WRen iR uEe tfufEd, 2006 SR
AR GTE G SR /e Wik fafem, 2010
% WY AR 99 e, 9Y Tl R Wi i geRE
o1 frefafaa TR-sraer <@ @

»  STAISAE Y W o o G H T qiewR

ST YH U U T8 fohan T
» B STRYE % o], gIS@M hl |, WSl TRl

[IEMT SR =8l T W Wh e T T
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oAl § R I W S © S R § oefra o
=9 F 21 TWiesw HERET T8 8 © ik gufa
R 1 o T B B gead T o ®R e
Y & W S B 36 YRR % Wsihdl §, Tilifash
FORET Bt & 3t Higq =1 gaferor § S fawan
IS I ECatc

2EU-11 93] Sash 9o o1 rafvre (fr, W, 74,
@, gt iR enidl 1 erfawea syrerwr, v,
v afz) wpifoer, gerl, wafRl, e et @
SO 9 el Hid ael IR gori | geEeEH /

» 99 Tl § e SR TS STHAM & i ST
&l e
F HT o T/ Rt

»  idel Tl S W T8d HREHH I AHM H
fore Swge gfaen T8 oft

» R AR IR Head ©d @ & T 9
M el ® T

» o Gt 9y T o erufiTe SUER WA @i
yfaqed 99 T&I 9| 9gd ®H gEe@M H,
3 FEiEs T TN F B JEeEH H, OR
% I & fou om &% SwEm &% fay erufire
ARl Ht @ AR aAR T eff

> FH K TH FH QA H § A H W
IR 39 TWE U IR W@ aliehl @ JEeEH 9§ T
B T o, T qiEr A el SR Suse e
B
T Y S W B

»  HHAINET 1 g ghfveaa & & faw wfireo
It & geT fof el 1 deerd §Ha g
Toresdl AR G qrel w1 qreH fehar Sy

» a9 9 U8 "G AN i <A 24 ¥ & AU
STRM Y3E F&1 fohan = e

» e W SeR gy fRar S @

3 ITufTE wee

2TEU-1 WY HI IAf w1 wuq foww w9 9
A FE el 7E SHRE (S, T, 99, o7fY)
% U IR T ¥ I B ¢ TISEH / TASEN
% 3 GRER # 9 foha TN TR wEER

qEISE@M & TH & IR H TY fohal TN 39 YR
% Hel Bl AT ¥ HUE T fRa S 21 3™
YhR & IR I Al & dredEl § qSelt & 9OR
% &9 H Wgl o {1 T A I qEg@Hl § i
{eftn =iz wm &+ R 2

WA AR Y=

g SeRl SR gt & 9w @ik 2fdn % dem
IO et WA AUl W TRufereR S Tt
T, 5@ e, gol & omfs H W feRen S
?1 T A Y TESEHEl § i T SRR G
s e

URESAT T itdeh: WTHUIRET-UH dehiieh oAt
UM Hleh URed Jus@EHl 3R uidae Hie
IS ehl RITT ST

W 3Taueh: I, . THFHT

Ry fafer ik g & ot denfaa fafer: <@,
2024 9 S, 2027

AEHTHR-TICHRAE Uil 3R wiee
frorfqal o TSRS -TH qohiteh &1 ST Hi
Tae gEe@EHl R Udee We vt # dwiE
M & AT |A 13 SR §8 IR0 FHRH
sEfsa fre o, fed wa 196 wfasfied = sm
o feaunert ® uy fafecs, o, Sedl, w4,
Wi o 9t fequmel 7 sto=t gfafeeen & a1
U -TH T FH @d ol 3R STl
& TRl TRl 2l

i 1 YideR: JCH-ogh 3R Hake
G & AT ghg & fow SeEee-anefia
TRt gia giesror
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U 3TWeh: S TEAl Sawsl
HE-3TAueh: . G Jacehdl

Ry fafer ofit o gM o gurfaa arra: s
2023 9 S[TE 2026

reHe SERREn iR Gefenfed (F.-2)
e SeifEhs o o Safea ey Ty 9 iR
ITHT Gisdl HE: 107, 108 3R 109 TE T offy
T =RON & R Hi dgardl ®wAS: 1:10, 1:10
3R 1:1000 WE TE| WS HH H GgH & g,
Toh AR e § Teh HEfed Qe Wieihia
fo T o, fo99 & 1:1:1 & STUM H 3!
T Tl R fAfya e T o steme ° S,
TEfrgfE @ik tderfeq qfed Tediqen S 1
Id heo) &l WHA TRl 71 o1l WSS 1 |, had
3 3TEHcied STfqHasTRlid 9T MU & & TER
fohT T IR TReT 2 # I SR # w9 H T
foran T TRT 10 & 31d H, Feft WA STEHIeey hi
TfagagRiel U T Wil 1 W@ JhaH I8
2 fop geft emsdicicy B & Wiq Hegeie 9 ST
10 & 310 o sl 1 3TWE I @l fhal ST Hehll

RS T vitdeR: URUReR / TRyl WE St
W UG W TG h AU denient 3R fagum
T

Ry fafyr R qu g #) e fafa: sHeRt 2023
g fegaw 2025

Jxs fopeft faepa fow foefaq few T o
3R SUHieRT Tepid 1 Ahe HE & fau Had
oAt fRal T ol SR IRIRE de g e
F1 T @ fadkey €, e faw #1 Hdroers
FH H fadT & UREH W 98 TSR & W
Srel ST 1 U g hiw o faw % faw
T fomfaad fan T on 3R+t use faw,
e 3R Wiepfass Sl TSie & GaeE &
&9 ¥ fesea foran T o, S Uae, et o #
SR oid o1 fafe= FEietor &1 wlieon fovan o,
fore Argdt drear 3R sHEe & garsE fwe
FfqH WererEy e ©w o foed urufes fag i
FIRTT 3R @ didEd off iR fod 9 WA
F1 Sifaled @9 ol fa & WeRrEY & @K,
e, Suferfd oIk Tuy oTiel 1 godishd & &
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ey Susiier wheror & forw S T o1 wiedw &
YR W, FiST, Hieg IR 99 R & gas
o EESH fwe T onl #E (R & 9%, ¥R
3R ey o9 A & foaw Sudien smanst Wi
I wH & foau sAfon 3R faesfaa feran o em

T & fhe 3R dae foreh fawd fawm =)
U TR T A F % oI, Th At
Tedied foRan T o 9E geded 100 Ffaenier
% YTl 1 STAN HTH TRA T A1 SfawiEy 6
oo &1 Tt @i, AW w9 4 WieE 3R
Tgfte iR ] # G9e SE gad fasivaned
% YR W @aE 98 81 & 1 H & FH &
fau wer S #1 WO gowied uiomm sfus
ThReas 9 3R Afuemiy Suweet 4 o w6
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Research Highlights
Extramural Projects

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

Sponsoring Agency: ICAR-National Fellow
project, Education Division, ICAR, New Delhi

Pl: Dr. Naveena B M
Duration: October 2022 to September 2027

Sanction No. & Amount: Ag. Edn.27/04/
NF/2023-HRD; 43.94 lakhs

A study was conducted to characterize
gelatin extracted from the skins of Black
Bengal Goat (BBG) and Native Deccani
Goat (NDG) under hot-air and freeze-drying
conditions. The findings revealed higher (p <
0.05) gelatin yield, gel clarity, hydroxyproline
content, lightness scores, and instrumental
texture properties especially hardness for

BBG samples. Freeze-drying yielded superior
(p < 0.05) gel strength (453.7210.49 g vs.
437.56+0.06 g) and viscosity (30.70+0.28 cP
vs. 15.73+0.35 cP) relative to hot-air dried
samples. The MALDI-TOF MS analysis of SDS-
PAGE protein bands revealed the presence
of collagen type I-al as a predominant chain
in both NDG and BBG, however few specific
peptides originating from collagen type XXII-a1
and Collagen a-1(Ill) chain were exclusively
observed in BBG only. A species-specific
peptide R.GETGPAGPAGPIGPVGAR.G (m/z,
1560.83) with a potential to authenticate goat
skin gelatin was deciphered in both NDG and
BBG. Current study has demonstrated the
superior quality and functionalities of Black
Bengal goat skin gelatin and may serve as a
potential alternative to commercially available
beef and pork skin gelatin.
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Goat skin gelatin specific marker peptide
R.GETGPAGPAGPIGPVGAR.G (m/z, 1560.83)
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MS spectrum of peptide “R. GETGPAGPAGPIGPVGAR.G" (m/z 1560.83) of collagen alpha-1(l) chain derived from

Black Bengal goat skin gelatin
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Experiments were conducted to raise
polyclonal-antibody against chicken specific
hemoglobin peptide and construction of lateral
flow immunoassay (LFIA) tool for point-of care
detection of cold-slaughtered (CS) meat. By
raising antibodies that are unique to the Hb as
a target meat protein, the current assay was
constructed to identify CS meat under both
raw and processed conditions. Anti-Chicken-
Hb-Ab as a primary antibody was printed on
Nitrocellulose membrane for test line, whereas
Anti-Rabbit-IgG was the secondary antibody for
control line. Sarcoplasmic proteins extracted
from CS and freshly slaughtered (FS) chicken
revealed the presence of intense red colour
test line in CS samples relative to FS samples.
The developed assay was highly sensitive (0.5
pg/ml), and amenable under in-situ conditions
for raw meat, however, the results are
inconsistent for the cooked samples and test
is not highly specific.

] = . A A
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1izl3la]s
LFIA  results showing test lines for different
concentration of antigen peptide derived from chicken
hemoglobin (1-5) and freshly slaughtered (F) & cold-
slaughtered (C) meat

Exploiting encapsulated nanoparticle
conjugated phytochemicals to combat
antimicrobial resistance in poultry
Funding agency:
Science Fund

Pl: Dr. Deepak B. Rawool; Co-Pls: Dr. Girish
Patil, Dr. B. M. Naveena

National Agricultural

Sanction No. and amount (Rs.): NASF/ABA-
8007/2019-20 Amount Rs. 171.0315 Lakh

Start Date and Likely date of completion:
November 2019 to March 2024
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The project aimed at developing green
nanosilver-entrapped phytocompounds to
tackle the menace of multi-drug resistant
(MDR) pathogens (E. coli and non-typhoidal
Salmonella) in poultry. We have developed
an innovative technology (green nanosilver
entrapped cinnamaldehyde and thymol)
that presented a promising green approach
to inhibit bacterial growth, improve survival
rates, and combat antibiotic resistance while
maintaining food safety standards. The unique
features of the technology are as follows: 1)
The developed compounds were found safe
as per OECD 425 guidelines. 2) No residues of
the innovative
compounds
were found in
vital organs and
breast muscles
of treated
poultry ensuring
consumer
safety. 3) No
adverse effects
of the innovative compounds were observed
on the gut flora of the birds. 4) The innovative
product is intended for targeted delivery
(released maximum >80% at alkaline pH i.e. in
the intestine), hence the dose required would
be less and it reduces overall production
costs. 5) The microbes may have a very rare
or almost negligible chance of developing
resistance against the developed product. 6)
The developed product can be used either as
a therapeutic or from a preventive perspective
in the poultry industry.

The technology has been released at
the hands of Dr. Himanshu Pathak, Hon'ble
Secretary, DARE & DG, ICAR, on 22 February,
2024.The technology has been commercialized
to two firms: M/s ITP Special Additives India Pvt.
Ltd, Mumbai, and M/s Microbax (India) Limited,
Hyderabad. The technology has received Best
technology award at the hands-on Hon. Union
Minister of Agriculture and Farmers Welfare.
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Release of technology by Dr. Himanshu Pathak,
Hon'ble Secretary, DARE & DG, ICAR

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

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

Fundingagency: Department of Biotechnology
(DBT)

PI: Dr. Deepak B. Rawool
Co-Pls: Dr. S B Barbuddhe, Dr. P Baswa Reddy

Sanctioned No. and amount: No. BT/
PR36327/ADV/90/280/2020, Amount Rs.
66.87 Lakhs

Start Date and Likely date of completion:
September 2021 to March 2025

The component proposed aimed to
develop a rapid test to detect B. anthracis
spores in animal feed supplements and soil
samples. The latex agglutination test (LAT)
to detect B. anthracis spores in animal feed
supplements and soil samples have been
optimized. Later, the optimized LAT assay was
evaluated with WOAH-recommended Real-
time PCR assay (lef gene) and PCR (pag gene)
assay using n=257 field samples [soil (n=206),
and animal feed supplements (n=51)] from the
anthrax endemic regions of the country (Tamil
Nadu, Telangana, Andhra Pradesh, Karnataka,
Maharashtra, and Odisha). Of the 257 samples
tested, 14 samples tested positive for B.
anthracis spores with Realtime PCR assay, 11
were tested positive with the PCR, while the
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optimized LAT could detect 8 samples. All the
samples tested negative by Real-time PCR
assay or PCR assay were also tested negative
by optimized LAT assay. On analyzing the
data for the relative diagnostic sensitivity and
specificity, we observed the relative diagnostic
sensitivity of the in-house developed LAT
assay in comparison with the real-time
PCR was 57.1%, and the relative diagnostic
specificity was 100% with a substantial kappa
agreement value (k value- 0.71). While, the
relative diagnostic sensitivity of the in-house
developed LAT assay in comparison with
the PCR assay was 72.7%, and the relative
diagnostic specificity was 100% with a nearly
perfect kappa value agreement (k value- 0.83).

PORTABLE
UV-CHAMBER

PORTABLE CONTAINER
WITH BATTERY

BATTERY 8AH, 50 W, 12V WITH DC
TO AC CONVERTER (12V TO 220V)

UV-C LIGHT
(200-280NM)

Portable UV Aluminum Cabinet for inactivation of B.
anthracis spores in soil

In addition, we have designed and
developed a field-applicable portable UV
Aluminum cabinet for inactivation of B.
anthracis spores in soil. This UV Aluminum
cabinet also features a portable container
designed for the storage of a rechargeable
lead-acid battery (8 Ah, 50 W, 12V) along with
a DC to AC converter (12V to 220V) (Fig). The
effectiveness of the UV Aluminum cabinet in
inactivating B. anthracis spores was evaluated
in the laboratory. Direct exposure of plain
spores resulted in complete inactivation of B.
anthracis spores within 5 minutes. However,
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B. anthracis spores spiked in soil samples (10
spores/g) require 1 hour of exposure to achieve
complete spore inactivation. This portable UV
Aluminum cabinet would be quite handy to
inactivate B. anthracis spores in soil under field
conditions.

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) - Extramural
PI: Dr. S B Barbuddhe

Co-Pls: Dr. Deepak B Rawool, Dr. Laxman
R Chatlod, Dr. Yogesh P. Gadekar, and Dr.
Vishnuraj M R

Sanctioned No. and amount: No. BT/PR39032/
ADV/90/280/2020, Rs. 115.9676 Lakhs

Start Date and Likely date of completion:
August 2021 to March 2025

A project on establishment of a consortium
of infectious disease and public health
researchers was initiated with the objective of
establishing inter-sectoral collaborations. Pan-
India surveillance of foodborne pathogens
namely, Listeria monocytogenes and Salmonella
has been carried out. Samples from the states
of Kerala, Tamil Nadu, Telangana, Bihar,
Odisha, and Maharashtra were collected and
tested. As per the sampling plan, a total of
1387 samples of foods of animal origin were
collected for the detection of Salmonella and
2087 samples for L. monocytogenes. All the
samples were processed and 32 isolates were
confirmed as L. monocytogenes and 27 as
Salmonella.

Part of the isolates recovered have been
deposited at NIAB repository. Twelve isolates
of Salmonella spp. were received from the
Assam Agricultural University and 11 were
confirmed.
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Nutritional evaluation of delignified
paddy straw in ruminant animals

Funding agency: CSIR-IICT
Pl: Dr. P Baswa Reddy

Co-PI: Dr. Vishnu Raj M R
Sanctioned amount: Rs. 76.11 lakhs

Start Date and Likely date of completion:
December 2022 to July 2025

Feeding trial as digestion trial in male
buffalo calves has been completed by replacing
normal paddy straw (NPS) with paddy straw
delignified through hydrodynamic cavitation
(DPS) at 0, 50 and 100% levels. Representative
animals from each group were slaughtered
at the end of the trial to study the carcass
characteristics. It was found that DPS was
palatability was not affected by delignification.
Digestibility of fibre and cellulose increased
in delignified paddy straw based diets. Dung
score decreased as the level of DPD increased
in the diet leading to more fluidy dung at 100%
inclusion of DPS in the diet. Feed conversion
efficiency and cost of feed per unit weight gain
wasfoundto betterindiets containing 50% DPS.
Carcass characteristics were similar among all
the groups. It was concluded that replacement
of normal paddy straw with delignified paddy
straw at a rate of 50% was found to be superior
compared to 100% replacement in buffalo bull
calves.

Growth cum metabolism trial was
conducted in male ram lambs of Nellore
brown breed to study the effect of replacing
rice straw with delignified rice straw based
total mixed rations in mash and pellet forms.
Representative animals from each group were
slaughtered at the end of the trial to study the
carcass characteristics. In vitro digestibility
and in vitro gas production studies were
conducted to understand the rumen microbial
fermentation and gas production dynamics
of delignified rice straw-based diets. Analysis
of blood parameters, metagenomic analysis



of rumen microbes as well as transcriptomic
analysis of muscles samples of different groups
was also carried out. The data compilation is in
progress.

Lactation study in dairy cows is being
initiated to study the effect of feeding
delignified rice straw-based diets on milk yield
and animal performance.

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

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

Pl: Dr. C Ramakrishna

Co-PlIs Dr. Suresh Devatkal and Dr. Yogesh P.
Gadekar

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 2025

To produce wholesome meat, pigs must
be inspected effectively. During the period
under report, antemortem inspection images
of the pigs were collected from Pig farm of
Veterinary College, Rajendranagar, Hyderabad
and a private pig farm located at Jadcherla
of Mahabubnagar district. About 1200
photographs of pigs in various stages (resting,
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walking, drinking, feeding, etc.) were collected
during the antemortem examination.

Wound on the back Drinking water

Similarly, the images of postmortem
inspection were collected at Deonar pig
abattoir, Mumbai and in total more than 1500
photo images of the pigs were collected and
submitted to the Principal Investigator.

Y

Postmortem examination of pig carcasses

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. B M Naveena and Dr. Vishnuraj M R
Sanction No. BT/P46572/AAQ/1/856/2022
Sanctioned amount: Rs. 27.62 lakhs

Start Date: September 2023 to September
2026

Authentication of animal origin in gelatin-
based products has drawn more concern as
unclear labelling and counterfeiting of gelatin
sources violate regulatory guidelines, religious
sentiments, and increase public health risks.
The objective of the proposal is to determine
and characterize the hydroxyproline content,
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a signature amino acid in gelatin and collagen,
which can be utilized as a screening method
to differentiate animal origin and veg gelatin
as well as further detailed testing especially
for products containing undeclared collagen
or gelatin that demand further scrutiny.
The unlabelled gelatin samples (n=10) were
processed and injected into the LC-MS/MS to
detect compounds on MASSLYNX software.
The resulting chromatographs were analyzed
for the area under the curve. The AUC for the
standard is plotted against the concentration
to achieve a five-point standard curve. The
daughter ion 86 was taken at qualifier ion
and the 68 was taken as quantifier ion. The
respective MRM in samples and standard were
quantitated for qualitative and quantitative
purposes using WATERS  TARGETLYNX
software.

Green extraction and valorization of
poultry processing waste: Exploration

54

of bioactivity of collagen-derived
peptides

Funding agency: SERB POWER Grant,
Department of Science and Technology,
Government of India

PI: Dr. Rituparna Banerjee

Co-PI: Dr. B. M. Naveena

Sanction No. SPG/2022/000127
Sanctioned amount: Rs. 34.51 lakhs

Start Date and Likely date of completion:
February 2024 to February 2027

A sustainable green approach was
devised with ultrasound-assisted extraction
of collagen hydrolysate from chicken skin.
The objective of the proposal was to explore
the bioactivities of collagen hydrolysates (CHs)
derived from poultry skin through ultrasound-
assisted enzymatic processes through in-
vitro and in-silico approaches. The increased
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yield, improved functional properties, and
degree of hydrolysis with the generation of
low molecular weight peptides were induced
by ultrasound. The ultrasonic probe resulted
in a higher yield and degree of hydrolysis
compared to the ultrasonic bath. Ultrasound
facilitated the enzyme's accessibility to the
peptide bonds and increased the antioxidant
and antihypertensive activity of hydrolysates.
Ultrasound-assisted extraction enhanced the
DPPH% and ABTS% of the hydrolysates. The
highest ABTS radical scavenging activity was
recorded with ultrasonic probe mode (97.65
%), however, no significant differences (p >
0.05) in DPPH radical scavenging activity were
found between the ultrasound probe and bath
system. The reducing power of all hydrolysates
was found to be concentration-dependent; the
absorbance values increased with increasing
concentration of hydrolysates. Among the
CHs, ultrasonic probe-assisted extraction
of hydrolysates showed the strongest FRAP

(absorbance of 0.24). Ultrasonic probe and
bath pre-treatment of poultry skin collagen
resulted in significantly higher ACE-I inhibitory
activities (66.08 % and 63.68 %) than the control
(55.08 %). In-silico analysis with Bioinformatics
tools, e.g., BIOPEP database, Peptide ranker
webserver etc. provided supportive evidence
for in-vitro bioactivity evaluation.

Estimates of risk and assessment of
burden of zoonotic TBin India (ERAzZTB)

Funding agency: Collaborative project
between ICAR-NIVEDI and The Pennsylvania
State University (PSU), University Park,
Pennsylvania-16802, USA (Indo-US project)

PI: Dr. Deepak B. Rawool

Co-PlIs: Dr. S B Barbuddhe, Dr. P Baswa Reddy,
Dr. Laxman R Chatlod, Dr. Yogesh Gadekar, Dr.
Vishnuraj M R and Dr. Sophia |

Sanctioned No. and amount: F.NO. AS/
23/10/2023-ASR-IV dated 16 May 2024

55



ANNUAL REPORT 2024

Sanctioned Amount: Rs. 48.80 Lakh

Start Date and Likely date of completion:
September 2024 to March, 2026

Bovine tuberculosis (bTB) is one of the
major zoonotic diseases and can cause severe
economic, public health, and societal impacts.
Besides, bovine tuberculosis can impact
international trade, as many countries have
strict regulations regarding the importation
of animal products to prevent the spread of
diseases. However, accurate risk assessment
and burden estimation for bTB and zoonotic
TB (zTB)in India is not widely acknowledged. To
address this, this project has been proposed
to conduct baseline surveys, standardize
methodologies, and establish the feasibility of
using molecular epidemiological observational
clinical studies and targeted field trials to
elucidate the transmission dynamics of bTB
and assess the risk of zZTB in India.

In this project, ICAR-NMRI will perform a
slaughterhouse survey in buffaloes (approx.
1550) and process the samples (lymph
nodes) by culture-free (PCR-based) method
to characterize Mycobacterium tuberculosis
complex organism and share the positive
samples to ICAR-NIVEDI for isolation studies.

Building a surveillance model for
detecting zoonotic spillover in
increased animal-human interaction
setting using a One Health Approach:
A study at selected slaughterhouses

Funding agency: Indian Council of Medical
Research (ICMR)

Pl: Dr. Deepak B Rawool

Co-Pls: Dr. C Ramakrishna, Dr. Baswa P Reddy,
Dr. Laxman R Chatlod, Dr. Yogesh P Gadekar,
and Dr. Sophia I.

Sanctioned No. and amount: ICMR/2023
4ECDI O |04/Slaughterhouse, Rs. 90.60 Lakh

Start Date and Likely date of completion:
August 2024 to July, 2027
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Zoonotic pathogens can spread to
humans through any increased contact or
exposure with animals or animal products; a
slaughterhouse/abattoir is one such example.
It provides an environment that is conducive
to the transmission of these pathogens from
animals to humans as a large number of
animals are brought into close contact with
so many people. Reports from nationwide
surveys from the country are currently missing.
The present study is aimed at nationwide
surveillance for zoonotic infections among
slaughterhouse workers in India. In addition,
surveillance of animals presented for slaughter
and their organs/meat post-slaughter would
also be undertaken. It would build a real-time
surveillance model for detecting zoonotic
diseases among slaughterhouse workers
and to detect potential zoonotic spill-overs
in selected slaughterhouse sites using a one-
health approach.

Till December 2024, we have collected
samples from 176 sheep/goats both from
organized slaughterhouses viz., Amberpet
(n=75) and Chengicherla (n=60) as well as
unorganized sector (n=41). Each sheep/
goat was sampled for blood, tissue, and
rectal/vaginal swabs, respectively. All the
collected samples were initially screened
by PCR and/or Cultural method for the
following pathogens: Listeria monocytogenes,
Salmonella, Campylobacter, Coxiella, Brucella,
and Leptospira. All the animals screened so far
were tested negative except one that yielded a
positive result for Salmonella.

Magnitude and determinants of
zoonotic enteric disease in under five
years children of rural Telangana

PI: Dr. Rahul Narang (PI), AIIMS Bibinagar,
Telangana

Co Investigators: ICAR-National Meat Research
Institute, Hyderabad

Team Leader: Dr. S B Barbuddhe



PI: Dr. Laxman R Chatlod, Dr. Deepak B Rawool,
Dr. P Baswa Reddy

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

Diarrhea is the leading cause of
malnutrition and the second leading cause of
death in children under five years especially
in low- and middle-income countries. The
presence of domestic animals in close
proximity to human beings increases the
potential for animal fecal contamination of soil
and water. We have implemented a first of its
kind community-led initiative using One Health
Demographic Surveillance System (OHDSS) for
surveillance of zoonotic enteric pathogens
(including bacteria, viruses and parasites) in
four high animal density villages (with 20,000
population) of Yadadri Bhuvanagiri, a rural
district in Telangana.

Eneteroaggregative Escherichia coli (EAEC)
was predominant among rural children and
Astrovirus were isolated equally. Asymptomatic
carriage among animals was 17.2% (77/448).
EAEC and Campylobacter (8.7% and 4.5%). EAEC
was predominant in cattle (29/39). Among
the 93 households, children were positive
for either EAEC, Campylobacter, Rotavirus
and Adenovirus. Less primary care-taker
education, non-availability of handwash near
toilet, distance of animal shelter <100-meter,
disposal of animal waste-dumping anywhere,
>2 person involving with animal handling,
animal entry and defecation in living area,
unprotected well drinking water for animal
were the major determinants of zoonotic
enteric pathogen among rural children.

Optimization of preservation
techniques and quality assessment of
mulberry and eri silkworm pupae for
human consumption

Funding  agency: CSB-Central
Sericultural Research & Training Institute,
Mysuru

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

PI: Dr. Vishnuraj M.R.

Co-Pls: Dr. S. B. Barbuddhe and Dr. P. Baswa
Reddy

Sanction No. and amount (Rs.): No. CSB/RTI/
AC-1(3)/Grants/2024-25 and Rs. 37.00 lakhs

Start Date and Likely date of completion:
August, 2024 to February, 2026

This project aims to explore the mulberry
and eri pupae as a potentially viable food
source by optimizing preservation techniques
and quality assessments (nutritional &
microbial) to ensure high-quality standards
for human consumption. This collaborative
project combines field perceptions with
laboratory analysis to establish standard
preservation protocols and to promote pupae
as a viable food source. A field survey was
conducted across the key regions in Nagaland,
Assam, Meghalaya and Bodoland Territorial
Council (BTC). The survey team from CSB-CSRTI
Mysuru, CSB-CMERTI Lahdoigarh and ICAR-
NMRI evaluated the demand, preferences, and
storage practices among market sellers and
farmers. Observations noted the preference
for fresh pre-pupae, traditional storage using
bananaleaves orrefrigeration, and preparation
of pupae dishes like roasts, pickles, and snacks.

Field
in North-East Region

survey on consumption

pupal

The proximate and pH analysis revealed
significant differences between Mulberry
(Bombyx mori) and Eri (Samia ricini) silkworm
pupae. Eri pupae exhibited a higher crude
protein content (%) (61.85 + 0.84) than
Mulberry pupae (47.82 + 0.92). In contrast,
Mulberry pupae have a slightly higher ash
content (%) (5.01 £ 0.02) than Eri pupae (4.90
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+ 0.06). The pH of Eri and Mulberry pupae was
found to be slightly acidic (5.77 + 0.01 and
5.93 + 0.01, respectively), and these pH values
suggested that the pupae were within a range
suitable for various preservation techniques.
Furthermore, the microbial analysis (Escherichia
coli, Pseudomonas aeruginosa., Staphylococcus
aureus, Enterobacteriaceae, Salmonella enterica,
Total plate count, Yeast and mold) was
performed for both the pupae, and the results
were tabulated. Individual quick freezing of
pupae was conducted to optimize preservation
techniques under two conditions: with and
without vacuum packaging. This approach
demonstrated remarkable effectiveness,
producing excellent outcomes in maintaining
the quality of the pupae.

All India Network Project on Livestock
and Poultry Product Safety

Funding agency: ICAR
PI: Dr. S Kalpana; Co-PI: Dr. M Muthukumar,
Dr. P Baswa Reddy

Date of start: June 28, 2022

Sanction No. and amount (Rs.): F.No

AS/11/1/2022 ASR IV (E-178206)

Aselectiveandsensitivein-house multiclass
multiresidue tandem mass spectrometric
method was extensively validated for
simultaneousdeterminationoftwelveregulated

antimicrobial residue {chlortetracycline,
tertracycline, oxytetracycline, levofloxacin,
enrofloxacin, pefloxacin, norfloxacin,

sulfadiazine, sulfadoxine, sulfamethoxazole,
sulfamethazine and trimethoprim) in chicken
meat samples. Multiclass multiresidues in
the extracts were separated on a reversed
phase acquity BEH C,, column (100mmx2.1
mm, 1.7pm) 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. The linearity
presented good fit (regression coefficient >
0.99) over the quantitation range of 2-500 ppb

Table. Validation data of multiclass regulated
antimicrobials in chicken matrix using LC-ESI-MS/MS

Sulfadiazine 250.78>155.38,91.41 97.88
Sulfamethoxazole 253.78>91.47,155.58 104.68
Sulfamethazine 278.88>91.41,185.71 100.05
Sulfadoxine 310.94>155.56, 91.40 102.87
Trimethoprim 291.01>122.55,229.82  99.87
Norfloxacin 320.00>230.79, 233 96.02
Pefloxacin 334.00>316, 232.89 96.52
Enrofloxacin 360.06>244.87,71.36 107.17
Levofloxacin 362.06>260.94,204.73  109.72
Tetracycline 445.13>410.11,427.10 100.00
Oxytetracycline 461.13>426.11,443.20  100.28
Chlortetracycline  479.132>462.1,444.10  98.35

2.25 3.49 12.17
4.79 4.65 20.05
0.97 4.39 36.42
3.60 1.64 32.70
3.65 3.69 14.07
2.99 3.16 13.82
5.47 3.26 14.33
3.89 4.60 31.37
2.41 2.39 8.94

1.40 1.40 32.37
1.40 1.55 12.36
2.79 7.35 48.48

RSDr: relative standard deviation for repeatability (intra-day)
RSDWR: relative standard deviation for reproducibility (inter-day)
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pg/Kg. Performance characteristics evaluated
as per the CIR (EC)/2021/808 criteria. Transition
ions, relative ion ratio, trueness, repeatability
(RSDr), within lab reproducibility (RSDwr) and
CC, were showed in Table For monitoring
purpose, about 113 chickens, 100 buffalo meat
samples were collected and further analysis is
in progress.

Chromatogram of multiclass
antimicrobials using LC-ESI-MS/MS.

regulated

All India Network Programme on One
Health Approach to Zoonotic Diseases

Funding agency: Indian
Agricultural Research (ICAR)
PI: Dr. Deepak B Rawool;

Council of

Co-Pls: Dr. S B Barbuddhe, Dr. P Baswa Reddy,
Dr. Laxman R Chatlod, Dr. Yogesh P Gadekar,
Dr. Sophia |, and Dr. Vishnuraj M R.

F.No.1-
dated

Sanctioned No. and amount:
1/AINPOH/VPH/S0O/2024-25/41
24/09/2024 Amount Rs. 53.00 Lakh

Start Date and Likely date of completion:
October 2024 to March 2026

The project has been envisaged to assess
the prevalence of major zoonotic diseases of

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

endemic, emerging, and re-emerging nature
in different bio-climatological zones with the
following objectives: 1) To study epidemiology
of the targeted zoonoses at the animal-human-
wildlife environment interface in different
climatic zones of India 2) To develop reliable,
and preferably on-site Indigenous diagnostics
for surveillance and monitoring of selected
zoonotic pathogens 3) To undertake risk-
analysis and chalk-out mitigation strategies
for successful management and control of
targeted zoonotic diseases.

ICAR-NMRI will focus on surveillance
for coxiellosis and bartonellosis in different
species of animals and occupationally exposed
humans in various settings for their realistic
assessment and prioritization. In addition, the
Institute will also work on the development
of indigenous rapid, reliable, economical, and
preferably, on-site tests for coxiellosis and
bartonellosis in different species of animals
and their human contacts, wherever possible
and to define risk factor analysis for coxiellosis
and bartonellosis in different managemental
and geological settings.

Method optimization and validation of
protein biomarkers for authentication
of cold-slaughtered chicken
Sponsoring Agency: Bureau of
Standards, Govt. India, New Delhi

Pl: Dr. Naveena B M

Indian

Co-Pl: Dr.
Muthukumar

Rituparna Banerjee and Dr.

Start Date and Likely date of completion:
July 2024 to March 2025

Sanction No. & Amount: FAD-0007; 10.00
lakhs

We extracted total proteins from cold-
slaughtered (CS, dead bird) and freshly
slaughtered (FS) meat and subjected to in-
solution digestion followed by LC-MS/MS
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multiple reaction monitoring (MRM) analysis.
Through this methodology, we could identify
the peptide of m/z 1645.81 (a marker protein
identified in our lab) in both CS and FS meat.
Significantly higher area under curve (AUC)
values were observed for CS meat relative
to FS meat from all the 6 samples. Study is
targeted to develop REFERENCE RANGE of AUC
for Fresh vs. Dead meat authentication.

Development of lateral flow
immunoassay integrated smartphone
device-based test method for in-situ
meat authentication

Sponsoring Agency: Bureau of Indian

Standards, Govt. India, New Delhi
Pl: Dr. Naveena B M

Co-PI: Dr. Gireesh Babu P and Dr. Rituparna
Banerjee

Start Date and Likely date of completion:
July 2024 to March 2025

Sanction No. & Amount: FAD-0008; 10.00
lakhs

Smartphone based LFIA and integrated
imaging software together provide a potent
solution for guaranteeing authenticity in meat
products. The test system showed a sensitivity
of 2.5 ng/mL allowing the detection of as low
as 0.0157% for pork and 0.063% for chicken
meat in meat mixes within 15 min including
sample preparation. Image acquisition through
i-phone 16 Pro, ios with 48-megapixel fusion
camera under uniform lighting conditions,
development of image processing algorithm
using grayscale, generation of calibration
curve, regression fitting, working range
determination and calculation of LoD was done
for quantitation of pork and chicken meat.
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Study on Shelf - Life assessment of
shell eggs

Funding agency: Bureau of Indian Standards
(BIS)

PI: Dr. Vishnuraj M R

Co-PiIs: Dr. P Baswa Reddy and Dr. Deepak B
Rawool

Sanction No. and amount (Rs.): No. FAD 0063
and Rs.10.00 lakhs

Start Date and Likely date of completion:
August, 2024 to March, 2025

This project aimed to evaluate the shelf-
life of shell eggs produced in a commercial
environment across different geographic
regions of India under varying storage
conditions. A cold storage facility was visited
to gain an understanding of the industrial
practices involved in storing eggs at varying
temperatures and humidity levels. A total of
600 eggs were collected from the western
(Pune), southern (Namakkal) and central
(Hyderabad) parts of India for the study, with
400 eggs subjected to analysis under various
storage conditions to assess their preservation.
The eggs were stored under ambient
temperatures of 27+2 °C and cold storage
conditions at 4 + 1 °C, with relative humidity
levels of 70-80% and 80-90%. Additionally, 200
eggs are undergoing detailed analysis. As part
of this comprehensive study, several critical
parameters were meticulously analyzed,
including eggshell condition, air cell depth,
albumen and yolk height, Haugh unit, albumen
and yolk index, specific gravity, yolk colour,
and pH of the albumen and yolk. Additionally,
the proximate composition, lipid oxidation
(evaluated through TBARS and peroxide value),
fatty acid profile, microbial contamination
(with PCR detection of Salmonella and E. coli),
and sensory characteristics were thoroughly
examined.



(A) Observation
eggshell condition using
egg Candling method

of (B) Boiling Test of the egg

Validation of test method - Detection
of animal-derived materials in
foodstuffs and feedstuffs by real-time
PCR - Buffalo DNA detection method

Funding agency: Bureau of Indian Standards
(BIS)

Pl: Dr. Vishnuraj M.R. Co-Pls: Dr.
Barbuddhe; Dr. P. Baswa Reddy

S. B.

Sanction No. and amount (Rs.): No. FAD 0009
and Rs.10.00 lakhs

Start Date and Likely date of completion:
August, 2024 to March, 2025

The project on Method Validation aims
to comprehensively address key validation
parameters, specifically a collaborative ring
trial model tailored for buffalo DNA detection
using real-time PCR. A recombinant pUC57
plasmid containing buffalo-specific DNA
fragments was successfully constructed to
enable its use as a calibrator to establish the
limit of detection (LOD) and probability of
detection (POD) in real-time PCR assays. The
targeted sequence alignment was confirmed

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

through BLAST analysis, following the I1SO
22949-1:2020 standards. Furthermore, in-
house Quality Control Materials (QCM) were
applied in line with ISO Guide 80 to validate
the buffalo target DNA. The PCR reaction setup
was meticulously optimized and standardized
as per ISO 20813:2019 guidelines, a critical
requirement for single laboratory validation.
Validation parameters, including inclusive
and exclusive specificity, assay robustness,
and both absolute and relative LOD, were
comprehensively evaluated to confirm assay
reliability and precision.

Amplification

3000 : o

2000
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Figure: Amplification of the buffalo targeted DNA
sequence cloned to PUC57-Amp using optimized
real-time PCR assay as per ISO 20813: 2019

Training and Capacity building in
Sheep and Goat Value Chain
Funding agency: National Livestock Mission

PI: Dr. P Baswa Reddy
Co-PI: Dr. Kandeepan G.
Sanctioned amount: Rs. 15 lakhs

Under National Livestock Mission Project, a
Kisan Mela cum Farmers-Scientists interactive
meeting was organized at Krishi Vignan
Kendra, Mamnoor, Warangal in collaboration
with  PVNRTVU, Telangana and Animal
Husbandry Department of Warangal district
on 11t December 2024. Around 200 farmers
attended the mela including 50 women
participants. Various stalls were put up on the
occasion to showcase different technologies
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applicable for small ruminant farming like
fodder varieties, live exhibits of animal breeds,
feed supplements, pharmaceutical products,
equipments and machineries. Lectures were
delivered by subject experts on different topics
like animal feeding, breeding, healthcare,
management, marketing etc., A booklet on
scientific sheep and goat production was
released on the occasion and literature related
to small ruminant production was distributed
to the participants.

farmers-Scientists  interactive
sessions various issues raised by the
participants were addressed by the subject
matter experts and suitable suggestions and
solutions were provided.

In the

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-PI: Dr.B M Naveena,
Dr. Deepak B Rawool, Dr. Yogesh P Gadekar
and Dr. Rituparna Banerjee

Sanction No. and amount (Rs.): NB.TSRO.
HYD/1789/FSPF/DPR-3/2022-23, Rs. 24.50

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

The circular economic system aims to
improve efficiencies whilst reducing waste
by recycling, reusing, and refurbishing
materials and energy throughout production.
Establishing shorter livestock food supply
chains by connecting farmers directly with
consumers can reduce wastes and losses
that occur due to transport, processing, and
storage, before ultimate consumer utilization
of products. In this direction, Swachh Meat
Hub (portable mobile slaughter unit) with a
portable liquid and solid waste system was
developed to promote meat production at

Details of training programs organized under NABARD sponsored project

1 Clean meat production and value added products

preparation

2 Clean meat production and value added products

preparation

3 Clean meat production and value added products

preparation

4 Clean meat production and value added products

preparation

5 Clean meat production and value added products

preparation

6 Clean meat production and value added products

preparation

7 Clean meat production and value added products

preparation
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08 to 12 January 2024 19 (4F & 15M)
19 to 23 February 2024 26 (5F & 21M)
01 to 05 April 2024 20 (8F &12M)
27 to 31 May 2024 19 (2F &17M)
24 to 28June 2024 20 (4F &16M)
08 to 12 July 2024 23 (M)
22 to 26 July 2024 23 (8F &15M)



the farm premises and retailing of meat and
byproducts at city/town markets. This avoids
the stressful transport of animals, meets the
requirement of hygienic slaughter, efficient
utilization/ recycling of waste generated
during meat production as fertilizer in the
farmland, and also enables farmers to realize
remunerative prices for their produce.

Seven entrepreneurship development
programs were organised to demonstrate
hygienic meat production and disposal of
solid and liquid waste generated during meat
production using Swachh Meat Hub (portable
mobile slaughter unit)with a portable liquid and
solid waste system. A total of 150 participants
from 12 states have been trained.

L e L

National Agriculture Innovation Fund
- Agribusiness Incubation Centre (ABI)
& Institute Technology Management
Unit (ITMU)

Funding Agency: Indian Council of
Agricultural Research, New Delhi

Pl: Dr. M Muthukumar

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

Start Date and Likely date of completion:
April 2024 to March 2025

Undercomponentl(Institute of Technology
Management Unit), the Intellectual properties
generated in the institute are being protected

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

through filing patents/trademarks/copyrights/
industrial designs. Technologies developed at
the institute are being disseminated through
publications/advertisements and participation
in various /exhibitions/melas and licensed to
entrepreneurs and industries. During the year
2024, Memoranda of Understanding (MoUs)
were signed with companies like M/s Indbro
Research & Breeding Farms Private Limited,
Hyderabad, Delightful Gourmet Private Ltd.,
(Licious), Bangalore, M/s. Frigorifico Allana
Private Limited, Aurangabad and M/s. M/s.
EcoFab Private Limited, Pondicherry to
conduct contract research projects. Further,
5 MoUs were signed with entrepreneurs and
industries for providing consultancy and
technology licensing. To carry out collaborative
research work and capacity-building programs,
MoUs were signed with the Indian Institute
of Technology, Hyderabad, and Waters India,
Bangalore. During the year 2024, four patents
and one trademark were granted and three
patents and one industrial design were filled.
Participated in 5 exhibitions and exhibited
technologies and activities of ICAR NMRI,
Hyderabad.

Under component I, the ABI Centre has
been established to generate employment
opportunities and promote viable enterprises
in meat/ poultry processing. Incubation
services were provided to eight entrepreneurs/
startups to promote entrepreneurship
in meat production and processing. Nine
training programs and two webinars were
conducted to create awareness and enhance
skill development. A Memorandum of
Understanding was signed with Ecosystem
Partner National Entrepreneurship Network
(NEN), Bangalore to support and mentor
startups. WEN Lift-off acceleration Program has
been conducted in association with Wadhwani
Foundation, Bangalore. Invited applications
for MSME Hackathon 4.0.
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Contract research projects implemented during the year 2024

Technology licensing/ Consultancy/incubate services provided during the year 2024

10

04.06.2024

04.07.2024

24.08.2024

09.12.2024

22.02.2024

22.02.2024

22.02.2024

22.02.2024

05.04.2024

27.05.2024

06.05.2024

06.06.2024

28.08.2024

06.09.2024
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M/s  Indbro
Breeding Farms
Limited, Hyderabad

M/s. Delightful Gourmet Pvt

Itd., Bangalore

M/s. Eco Fab Private Ltd,

Pondicherry

M/s. Frigorifico Allana Private

Ltd, Aurangabad

ITP Special Additives India
Pvt. Ltd. Thane

M/s. Goad Speed Fresh

Private Limited, Chennai

M/s. Farm Fresh Chicken
Mutton and Fish, Hyderabad

M/s. Kap Pet Hospitality Pvt
Ltd, Maharashtra

M/s. Meatyns  Framer
Producer Company Pvt Ltd,
Kolhapur, Maharashtra.

M/s.  MA
Hyderabad

Tuvvay LLP,

M/s. Furrlords LLP, Bangalore

M/s. Rearly Tech Pvt Ltd.,
Chennai

M/s. Neat Meatt Private

Limited, New Delhi

M/s. Good Boy Kitchen Pvt
Ltd, Hyderabad

Research &
Private

Evaluation of Carcass and meat
quality characterization of native
chicken breeds

Assessment of Licious chicken relative
to commercially available chicken
from integrated processors / Net
market to gain competitive advantage

Assessment of antibacterial effect
of meat wash quaternised chitosan
Nanoparticles to extend shelf life of
meat

Evaluation of quality attributes
and storage stability of chilled and
vacuum-packed buffalo meat

Technology license agreement of Chitosan
encapsulated  Nano-silver  Entrapped
Cinnamaldehyde and Thymol

Virtual Incubation Services

Consultancy on establishment on Poultry
Processing Unit (slaughterhouse)

Technology licensing Extruded Pet Snacks
using poultry waste

Consultancy for establishment of goat meat
processing unit

Onsite incubation for preparation and
production of chicken chips

Offsite incubation services for production
of pet snacks

Offsite incubation for developing artificial
intelligence based solutions for meat value
chain

Technology licensing of extruded pet
snacks from poultry slaughter waste

Virtual incubation services

1,21,800

5,08,000

2,52,000

8,59,040

4,40,000

25,400

70,800

1,18,000

70,800

50,000

25,000

25,000

1,18,000

25,400



11 17.10.2024

12 11.11.2024

13 27.11.2024

M/s Inbro Research and
Breeding Farms Pvt Ltd,
Hyderabad

M/s.  Insectatech  Private
Limited, Hyderabad

M/s. Microbax (India) Limited,

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

Renewal of incubation services on
establishment of poultry processing unit

Onsite incubation for the studies on black
soldier fly larvae

Technology license agreement of Chitosan

35,400

70,800

4,40,000

Hyderabad

encapsulated

Nano-silver

Cinnamaldehyde and Thymol

Intellectual Property Rights granted and filled during the year 2024

Patent granted

Patent filed

Trademark

502110

523151

547088

547958

202441069346

202441069345

202441082670

6190534

6190537

A Process for making
Uniform, Smooth, and
Succulent Seekh Kebabs
without hardening of outer
layer

Portable Meat Production
and  Retailing  Facility-
Multispecies

A Packaging Process for
improving the shelf life of
meat

A process for preparation
of a goat meat based high
protein and low-fat meal
maker

A synthetic Listeriolysin-O
(LLO) peptide-based
indirect ELISA for
the detection of L.
monocytogenes infection
in ruminants.

A  method for rapid
detection of  Bacillus
anthracis spores from soil
and feed supplements.

Ultrasound assisted
method for extraction
of geletin from poultry
processing waste

1. Trademark represents
the institute name -
National Meat Research
Institute

2. Trademark includes
Capital letters Swachh
Meat Hub - The Portable,
Detachable and Mobile
Abattoir

07.06.2017

13.12.2022

12.06.2012

13.06.2013

13.09.2024

13.09. 2024

29.10.2024

20.11.2023

20.11.2023

Entrapped

23.01.2024

11.03.2024

05.08.2024

16.08.2024

11.03.2024

Under processing
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Exhibitions participated during the year 2024

S. No. Name of Programme Organized By Date of Participant

(Name of Institute) Programme (Number)

01 National Conference on Navigating NIMSME,
the Future with Environmental, Hyderabad
Social, and Governance

January 24-25, 2024 More than 1000

02 IMSACON XII and the National College of September 26-28, More than 300
Symposium on “Green and Veterinary Science, 2024
sustainable meat sector: Global DUVASU, Mathura
game changer”

03 Building Sustainable Agri-Startups  a-IDEA, ICAR- November 12-13, 500+
in India NAARM Hyderabad 2024.

04 16t edition of Poultry India Expo at IPEMA, Hyderabad November 27-29, 10,000+
Hitex Hyderabad 2024

05 Kisan Mela on the occasion of the PJTSAU, Hyderabad December 20, 2024 1000+

Diamond Jubilee Celebration of
PJTSAU

Signed MoU with M/s. Delightful Gourmet Pvt Itd.,
Bangalore on 22" February 2024

EDP Trainings organized

Sr. Name of Program Number of Date
No Conducted Participants

(Trainings/
Workshops/Seminar
Etc.)

1 Clean meat 15 (2F 14-18
production and &15M) October,
Value-added 2024
products preparation

2  Clean Meat 17 3F 9-13
Production and &14M) Dec,
Value-added meat 2024

Products Processing
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Training on “Clean Meat Production and Value-added
Products Preparation” during January 8-12, 2024

Training on Clean Meat Production and Value-added
products processing during October 14-18, 2024

Training  on Entrepreneurship Development
Programme on ‘Clean Meat Production and Value-
added meat Products Processing during December
9-13, 2024



MOUs Signed

ICAR-NMRI, Hyderabad has signed a Contract
Research Agreement with M/s. Indbro Research and
Breeding Farms Pvt. Ltd., Hyderabad on 06™ June 2024
for undertaking research work on Carcass and meat
quality characterization of native chicken breeds.

ICAR-NMRI, Hyderabad has signed MoU with M/s.
Rearly Tech Pvt. Ltd., Chennai on 6th June 2024 for
Development of Artificial intelligence-based systems
for enhancing efficiency of meat value chain.

ICAR-NMRI, Hyderabad has 5|gned a Contract Research
Agreement with M/s. LICIOUS, Delightful Gourmet Pvt.
Ltd., Bangalore on July 5, 2024

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

Exchanging of MoU document with M/s. Licious in
presence of Dr. Raghavendra Bhatta, DDG (AS) on
15t July, 2024 at New Delhi

M/s Neat Meatt Biotech Private Limited, New Delhi
signed MoU with ICAR-National Meat Research
Institute, for transfer of technology of Extruded pet
snacks using poultry slaughter waste.

ICAR-NMRI, Hyderabad has signed an Agreement
with M/s. Goodboy Kitchen Pet Products and Services
Private Limited, Hyderabad on September 5, 2024

arch Institute

s '3
ICAR-NMRI, Hyderabad has signed an Agreement with
M/s. Indbro Research and Breeding Farms Private
Limited, Hyderabad has renewed the MoU on 11th
November 2024 for the Consultancy cum Incubation
services for establishment of Poultry Processing Unit
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Patents/Trademark Granted
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YT PR ARG THR  The Patent Office, Government Of India
Y& sror g | Patent Certificate |
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It is hereby certified that a patent has been granted to the patentee for an invention entitled PORTABLE MEAT
PRODUCTION AND RETAILING FACILITY ~ MULTISPECIES (PMART-M) as disclosed in the above
mentioned application for the term of 20 years from the 13" day of December 2022 in accordance with the
provisions of the Patents Act,1970.
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Patent: A process for preparation of a goat meat
based high protein and low fat meal maker (Patent No.
547958)
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1t is hereby certified that a patent has been granted to the patentee for an invention entitled A PROCESS FOR
MAKING UNIFORM, SMOOTH AND SUCCULENT SEEKH KEBABS WITHOUT HARDENING OF
OUTER LAYER as disclosed in the above mentioned application for the term of 20 years from the 7 day of
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succulent seekh kebabs without hardening of outer
layer (Patent No. 502110)
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Contract Research Projects

1. Assessment of juiciness of Licious
chicken relative to commercially
available chicken from integrated
processors/wet market to gain a
competitive edge

Sponsoring Agency: M/s Licious Delightful
Gourmet Pvt. Ltd., Bengaluru

Pl: Dr. Naveena B M

Co-PI: Dr. Muthukumar, Dr. Rituparna Banerjee
and Dr. Yogesh P. Gadekar

Duration: July 2024 to February 2025

& Amount:14-3/ITMU/
Sanction Amount: Rs. 5.08

Sanction No.
NRCM/2024-25
lakhs

Based on meat quality parameters like pH,
WHC, cooking yield, and cooking loss chicken
sourced from S3 vendor had higher moisture /
water content compared to the other sample.
Sensory evaluation of juiciness for both
braising and dried products revealed the
highest juiciness index (Very juicy-Extremely
juicy) for S4 samples. The S1, S2, S3, and S5
samples scored slightly juicy to moderately
juicy while S6 scored moderately dry to slightly
juicy.

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

Sponsoring Agency: M/s Sealed Air Packaging
Materials India LLP, Mumbai

PI: Dr. Naveena B M

Co-Pl: Dr.
Muthukumar

Rituparna Banerjee and Dr.

Duration: October 2023 to October 2024
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Sanction No. & Amount: 14-3/ITMU/

NRCM/2022-23; Rs. 4.32 lakhs

Shelf-life of bone-in and boneless chicken
and boneless goat meat (FRM) cuts was
evaluated under different packaging and
storage conditions under controlled laboratory
conditions including hygienic processing,
packaging, and storage. Corroboration of
physico-chemical, microbial, and sensory
characteristics revealed a shelf-life of boneless/
bone-in chicken cut-up parts till 15 days when
packed with Heat shrink packaging (E-bag) and
10 days for Tray MAP (Cryovac CS 977 Tray +
EOP045 Film + MAP + Absorbent pads) and
stored at <41 °C in a refrigerator. A shelf-life
of boneless/bone-in chicken cut-up parts was
observed till 45 days when packed with E-bag
and 20 days for Tray MAP and stored at 0+2 °C
in a superchilling cabinet. Shelf-life of boneless
goat meat cut-up parts (FRM) till 15 days was
observed when packed with either Heat shrink
packaging(B210bag) or Vacuum skin packaging
(D182613C Tray + VST0250 Film) and stored at
<411 °Cin a refrigerator. Shelf-life of boneless
goat meat cut-up parts (FRM) till 45 days was
observed when packed with either B210 bag or
Vacuum skin packaging and stored at 0+2 °Cin
a superchilling cabinet.

3. Evaluation of Carcass and meat
quality characterization of native
chicken breeds

Sponsoring Agency: M/s Indbro Research
and Breeding Farms Pvt. Ltd., Hyderabad

PI: Dr. Yogesh P. Gadekar

Co-PI: Dr. Rituparna Banerjee and Smt.
Kanchana Kommi

Duration: June 2024 to December 2024



The carcass traits and meat quality of
Aseel birds was compared with commercial
broilers. Male and female birds of two
different genotypes, i.e. Aseel single-comb
(Aseel SC) and Aseel pea-comb (Aseel PEA) at
two different market weights of 1.3 kg and 1.8
kg, respectively (6 male and 6 female birds in
each group) were compared with commercial
broilers of similar weights. In the first study (1.3
kg wt) sensory evaluation of meat indicated
that appearance scores were significantly
higher in Aseel SC males followed by Aseel pea
males and broiler females. Further the flavour
scores revealed significantly higher scores
for Aseel Sc male and female groups. Other
sensory parameters like tenderness, juiciness
and overall palatability were comparable

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

among the groups. In the second study (1.8kg
wt), all the sensory attributes were significantly
different among the groups. Aseel SC and
Aseel Pea, irrespective of the sex scored
significantly higher than commercial broilers
in all the sensory attributes. Cooking vyield
(%) was significantly (P<0.01) higher in Aseel
PEA females and the lowest cooking yield (%)
was observed in broiler females. In second
study, cooking yield did not differ significantly
(P>0.01) between the groups. Shear force was
significantly (P<0.01) different between the
groups in both 1st and 2nd studies. In both
the studies, the shear force was significantly
(P<0.01) higher in Aseel PEA male and broiler
female meat was significantly tender.
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INSTITUTIONAL PROJECTS

Effect of magnetic sodium alginate
biodegradable nanocapsules
augmented with Cinnamomum
zeylanicum essential oil on the
storage stability of chicken meat at
refrigeration temperature.

Pl: Dr. Y. Babji
Co-PI: Dr. G. Kandeepan

Start Date and Likely date of completion:
May 2024, to May 2025.

A study was initiated to see the effect of
magnetic sodium alginate augmented with
cinnamon essential oil on the storage stability
of chicken meat at refrigeration temperature.
A stable emulsion of food-grade sodium
alginate and polysorbate was prepared.
The emulsion was then sonicated. Particle
size distribution analysis by intensity (Fig. 1)
under a 1:100 dilution revealed an increase in
particle size from 69.9 nm (Di(10)) to 629 nm
(Di(90)), with the Z-Average rising to 2719 nm,
indicating the average nanoparticle size. For
a 1:500 dilution, the particle size ranged from
112 nm (Di(10)) to 154 nm (Di(90)), with the
Z-Average decreasing to 1514 nm. Scanning
electron microscopy (SEM) analysis (Fig. 2)
using a Hitachi S3-3000 microscope (15 kV,
10.4-10.5 mm working distance) revealed
significant changes in the microstructure with
increasing CZEO concentration. At 10% CZEO,
the emulsion exhibited a smoother surface,
fewer particles, and larger discontinuities
or cavity-like structures. These changes are
attributed to the migration of CZEO droplets
to the surface, increasing the surface area
of the oil droplets and resulting in a more
heterogeneous biopolymer network. This
network, formed between the lipophilic CZEO
and sodium alginate, reduced chain-to-chain
interactions, thereby modifying the emulsion's
microstructure.
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Fig. 1: Particle size distribution of sodium alginate
nanoparticles at 1:100 dilution.

of 0.75%
alginate-0.91% polysorbate 80 and 10% Cinnamomum
zeylanicum essential oil, sonicated sample.

Fig. 2: SEM micrograph 1 Sodium
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Fig. 3: Zeta potential (in mV) of sodium alginate
nanoparticles at 1:100 dilution

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

PI: Dr. P Baswa Reddy



Co-PI: Dr. Vishnuraj M. R.

Start Date and Likely date of completion:
October 2021 to September 2024

The influence of breed and breed-based
variations in meat quality traits were studied
utilizing transcriptomic analysis, fatty acid
profiling, and comprehensive meat quality
assessments. Eight male animals of 9-12
months of age (Nellore and Deccani breeds)
were selected for the study based on the
results of the previous experiments. This
study integrated carcass measurements and
zoometric indices to establish a relationship
between morphometric traits and meat quality
characteristics. The fatty acid composition
(PUFA, MUFA, SFA) was analyzed using the
GC-FID method to determine the influence of
breed. Furthermore, meat quality parameters,
including Warner-Bratzler (WB) shear force,
texture, pH, water holding capacity (WHCQ),
colour,andlipid oxidation(measuredas TBARS),
were systematically evaluated in longissimus
dorsi muscle. Additionally, the histological
analysis was undertaken to study muscle
ultrastructure. Sarcomere length, muscle fibre
cross-sectional area, collagen content, and
fat content were quantified using advanced
staining techniques such as Picrosirius Red
and Oil Red O staining to correlate with the
transcriptomic and biochemical data.

Table: Fatty acid composition in Longissimus
dorsi muscle

Type of fatty acid and Deccani Nellore

their Ratios FA FA
composition  composition
(g/100g) (g/100g)

Trans Fatty Acids >0.10 >0.10

SFA 2.41+0.33 2.99+0.14

Mono-Unsaturated 1.13+0.09 1.82 +0.21

Fatty Acids (MUFA)

Poly-Unsaturated 0.35+0.04 0.31+0.01

Fatty Acids (PUFA)

PUFA/SFA 0.14 £ 0.01 0.11 £ 0.01

MUFA/SFA 0.46 + 0.02 0.60 £+ 0.04

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

Figure 2: A&B - Collagen Content (Reddish Blue in
colour) in Deccani & Nellore breed respectively, C&D -
IMF content (Red in colour) in Deccani & Nellore breed
respectively

Technological interventions for
livelihood enhancement of socially
backward people under SCSP

Pl: Dr. P Baswa Reddy

Co-Pls: Dr. C Ramakrishna, Dr. M Muthukumar,
Dr S. Kalpana

Start Date and Likely date of completion:
April 2019 to March 2025

During the year 2024, a total of eight
training programsofonetothreedaysduration,
three awareness programs, and three farmer
melas were conducted in different states of
India. Backyard poultry units 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 1917 SC/ST beneficiaries
including 1092 women benefitted during 2024.

Under the pilot program for assessing
malnutrition  and  alleviation  through
supplementation of chicken in the diets of

SCSP (DAPSC) activities, and beneficiaries during 2024

No- Training |
m programs conducted m No- of women beneficiaries
No- of Farmer No- of backyard poultry
Melas conducted birds distributed
No- of awareness Feed distributed (Kg)
programs organized
No- of poultry
m Total no- of beneficiaries n i‘:::":r:"d
distributed
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adolescent SC girl children, the nutritional

status of girl

children was assessed in

collaboration with AIIMS, Bibinagar. Chicken is
provided in the diets of girl children to alleviate
protein malnutrition. For the students who
were found to be anaemic, iron folic acid (IFA)
tablets are being provided to combat anaemia.
The study is in progress.

Training programmes conducted

1.

One day training programme for the
benefit of SC farmers on ‘Food safety
practices of meat and milk production’
in collaboration with KVAFSU at Bidar
Veterinary College on 24% Jan 2024

Three days training programme on ‘Small
scale meat products processing & value
addition’ for the benefit of SC women
organized at SSKVK, West Bengal, 29-31
January 2024

One day training programme organized
for the benefit of SC farmers on ‘Scientific
sheep production’ in collaboration with
PVNRTVU at LRS Mahabubnagar on 19t
Mar 2024

One day training programme organized
for the benefit SC farmers on ‘Scientific
goat production’ in collaboration with
PVNRTVU at LRS Mahabubnagar on 20"
Mar 2024

One day training programme organized
on ‘Backyard poultry farming as source
of livelihood for SC beneficiaries’ in
collaboration with PVNRTVU at CVSc,
Korutla on 28t Mar 2024

Three days training programme organized
on ‘Sustainable livelihood for SC
beneficiaries through commercial broiler
farming’ in collaboration with PVYNRTVU at
CVSc, Korutla from 30" March to 1t April
2024

Three days training programme organized
for the benefit of ST participants on
‘Value added healthier meat products’
in collaboration with CVSc & AH, Anjora,
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DSVCKYV, Durg, Chhattisgarh from 20" to
22 Dec 2024

One day kisan mela cum training
programme for the benefit of SC farmers
on ‘Scientific small ruminant farming’
in collaboration with PVNRTVU at KVK,
Mamnoor, Warangal district, Telangana
on 11t Dec 2024

Awareness programmes organized

1.

Awareness programme organized for the
benefit of adolescent SC girls at TSWREIS
school, Ankushapur on ‘Importance of
balanced nutrition for sound health’ in
collaboration with AIIMS, Bibinagar on
25% Jan 2024

Awareness programme organized for rural
SC women on “Care and management
of backyard poultry birds” at Venkiryala
village in collaboration with JD (AH),
Yadadri-Bhongir district, Telangana on
12" Nov 2024

Awareness programme organized for rural
ST women on “Care and management of
backyard poultry birds” at Ravalkol village
in collaboration with JD (AH), Medchal-
Malkajgiri district, Telangana on 21t Nov
2024

Kisan melas organized

1.

Kisan mela on ‘Opportunities and
challenges in livestock sector’ organized
for SC livestock farmers in collaboration
with MAFSU at Nagpur Veterinary College,
Nagpur on 16" Jan 2024

Kisan mela for the benefit of SC dairy
farmers was organized in collaboration
with  PVNRTVU at College of Dairy
Technology, Kama Reddy, Telangana on
26™ June 2024

Kisan mela for the benefit of SC livestock
farmers was organized in collaboration
with KVAFSU, Bidar at Kankal village,
Bhalki taluk, Bidar district on 17" Dec 2024
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Pilot programme for assessing the malnutrition and alleviation through supplementation of chicken in the diets of
adolescent SC girl children at TSWREIS school, Ankushapur in collaboration with AIIMS, Bibinagar
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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-PlIs: 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 March 2025

To assess the storage stability of extruded pet
snacks at ambient temperature under aerobic
packaging conditions.

The pet food was evaluated for quality
attributes. Control pet snacks along with
treatment pet snacks were evaluated for
physicochemical, microbial qualities and
storage stability. Comparative storage studies
were done for all the pet snacks at ambient
temperature under aerobic packaging. The pH
values for all the groups showed a significant
(P < 0.05) decrease as the storage days
progressed. However, the mean pH values of
all treatments (T1, T2 and T3) were significantly
(P <0.05) lower than those of the control group.

Pet snacks

The TBARS values for control ranged

76

between 0.64 to 0.75, whereas, for T1 values
ranged from 0.68 to 0.82 for T2 ranging from
0.74 to 0.9 for T3 were between 0.76 and
0.98 during three months storage. Over the
storage duration, tyrosine values increased
in all samples, indicating potential protein
degradation or amino acid release. By day 90,
all treatments showed a significant (P < 0.05)
increase in FFA levels, with values ranging
from 0.23 £ 0.01 to 0.23 + 0.02. Throughout
the storage duration, the total plate counts
and yeast and mold count values significantly
(P <0.05) differed in all treatments up to three
months and were almost constant up to one
year of storage. Further all pet snacks were free
from coliforms, Salmonella, and Clostridium
during the storage period. The SEM of the pet
snack was done at 50X magnification and the
pictures of the same are given below C, T1,
T2, and T3. ‘Extruded Pet Snacks using poultry
waste’ technology was licensed to M/s. Kap Pet
Hospitality Pvt Ltd, Maharashtra and M/s. Neat
Meatt Private Limited, New Delhi.

I R

Release of technology by Dr. Himanshu Pathak,
Hon'ble Secretary, DARE & DG, ICAR



Effect of different packaging methods on
storage stability of pet food

The extruded petfood, whichwas packaged
under aerobic and vacuum conditions were
evaluated at monthly intervals for six months.
Various dog breeds well accepted the pet
food. On day one, the pet food exhibited a
pH of 6.38, a water activity of 0.41, and an
in-vitro digestibility of 78.24%. The levels of
calcium, phosphorus, iron, zinc, magnesium,
and manganese were recorded at 0.95%,
0.59%, 610 mg, 51 mg, 0.0046 mg, and 20 mg/
kg, respectively. The proximate composition
of the pet food indicated a moisture content
of 1.54%, protein content of 23.8%, crude fat
of 8.7%, crude fiber of 2.0%, and total ash
of 0.98%. Textural parameters, including
chewiness, gumminess, fracturability, and
hardness, were assessed with values of 10.08,
11.30, 20.03, and 91.0, respectively. Color
parameters revealed a lightness (L*) of 28.66,
a redness (a*) of 8.20, and a yellowness (b*) of
17.20. During the storage period, pH declined

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

while TBARS, tyrosine, and free fatty acid values
increased significantly (P < 0.05) under both
aerobic and vacuum packaging conditions.
Notably, TBARS, tyrosine, and free fatty acid
values were significantly higher (P < 0.05)
in aerobic packaging compared to vacuum
packaging. Additionally, total plate counts, as
well as yeast and mold counts, also increased
significantly (P < 0.05), regardless of packaging
condition; however, coliforms, Salmonella, and
Clostridium were not detected during the 180-
day storage period

Aerobic packaging vacuum packaging

25

1.5 i { I

0.5 I

TBARS values(PPM Malondialdehyde)
-

0 30 60 90 120 150 180
Storage ( days)

Effect of aerobic and vacuum packaging conditions on
TBARS value of pet food

Table: Effect of packaging on quality of pet food

Details Storage Days
1 30 60 20 120 150 180

pH
Aerobic 6.38 £ 6.28 £ 6.16 = 6.06 + 5.94 + 5.84 + 572+
0.06¢ 0.05F 0.06f 0.05P2 0.06¢ 0.05¢52 0.06%
Vacuum 6.38 £ 6.32 6.25 £ 6.22 + 6.15 £ 6.09 £ 6.03
0.06¢ 0.06 0.03f® 0.01°® 0.04¢ 0.068° 0.05%

Tyrosine values
Aerobic 246+ 3,79 4 520+ 6.44 + 7.76 £ 9.29 £ 104 £
0.08* 0.01¢8a 0.05¢ 0.01Pa 0.08 0.2 0.08¢2
Vacuum 246+ 3.26+ 412+ 5.02 + 6.88 + 7.63 £ 8.52 +
0.08* 0.0880 0.08 0.08p® 0.01% 0.08 0.05¢°

Free fatty acid (%)

Aerobic 0.17 = 0.28 £ 0.39% 0.53 ¢ 0.63 £ 0.72 £ 0.84 +
0.08* 0.06°52 0.01¢a 0.01Pe 0.08F 0.08 0.01¢2
Vacuum 0.17 = 0.24 + 032+ 0.38 + 0.46 £ 0.63+ 0.68 +
0.08* 0.088° 0.02% 0.08p® 0.03% 0.02% 0.04¢®
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Total Plate Counts (log, cfu/g)

Aerobic 0.17 = 0.52 + 0.83 = 119+ 1.79 238+ 2.76 =
0.024 0.0182 0.06¢ 0.01P= 0.08F 0.04 0.05¢2

Vacuum 0.17 034+ 0.56 + 0.94+ 137+ 1.83+ 218+
0.024 0.068° 0.10 0.090p 0.07% 0.03%™ 0.01¢p

Yeast and Mold Counts (log , cfu/g)

Aerobic ND 0.13 ¢ 0.58 + 1.14+ 1.72 229+ 2.78+
0.014 0.08¢82 0.01¢ 0.08p= 0.05F 0.01%

Vacuum ND 0.11 + 0.33+ 0.67 + 115+ 1.69 + 221+
0.074 0.018® 0.03¢ 0.02P® 0.01¢e 0.03%

Means with different superscripts in a column (upper case letters) and in a row (lower case letters) differ significantly (P<0.05)

Pet food

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-Pls: Dr. Rituparna Banerjee and Dr. Arvind
Soni

Start Date and Likely date of completion:
November 2021 to October 2024

The analysis of carcass traits of sheep
provides valuable data for livestock keepers,
while the decision support system for diseases
in buffalo and small ruminants enhances
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health management practices. Together, these
initiatives aim to improve meat production
efficiency and animal welfare in the livestock
sector. The developed correlation equation is
used for mobile app development to predict
body weight of Malpura sheep. Diseases
covering bacterial, viral and fungal diseases are
compiled for small ruminants and buffaloes
for developing Decision Support System (DSS).

Development of aptamer-based
lateral flow assay for the detection of
selected pesticides and antimicrobials

Pl: Dr. Gireesh Babu P

Co-Pls: Dr. B.M. Naveena, Dr. M. Muthukumar,
Dr. S. Kalpana and Dr. R. Banerjee

Start Date and Likely date of completion:
June 2024 to May 2027

The project was aimed to identify potential
aptamer sequences with specific affinity
towards selected pesticides and antibiotics that
are banned. To start with, chloramphenicol
antibiotic and carbofuran pesticide were
selected for the development of aptamers. To
identify novel aptamers using SELEX method,
single stranded DNA library of 40 nucleotides
length flanked by known primer sequences was
designed and synthesized commercially. The
SELEX method of novel aptamer identification
is being standardized. Alternatively, already
reported aptamer sequences for these
molecules were also obtained and various in
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Table: Validation data of amphenicols in buffalo meat matrix using LC-MS/MS.

Thiamphenicol 353.98>184.99,290.02

Florfenicol 356.1>335.95,185.10

Chloramphenicol 320.84>256.84,151.52

95.30 7.79 4.98 17.61
99.86 3.11 4.97 1.98
99.34 6.22 7.88 0.14

RSDr: relative standard deviation for repeatability (intra-day)
RSDWR: relative standard deviation for reproducibility (inter-day)

silico analyses were carried out to shortlist one
best aptamer each for both chloramphenicol
and carbofuran. The secondary structure of
the aptamers was predicted by RNAstructure
software. The predicted secondary structure
was subjected to tertiary structure analysis
by RNAcomposer tool. Among the completed
three-dimensional structures, the structure
with the lowest energy was selected as the final
three-dimensional structure of the aptamer.
The predicted 3D structure of the aptamer
and corresponding molecule were subjected
docking to identify affinity using AutoDock
software. After the docking, molecular
dynamics simulations were performed to
evaluate the stability of molecule-aptamer
complexes and the binding energies were
determined. The aptamer with highest binding
energy was selected for wet lab validation.
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Fig: Secondary structure prediction of

carbofuran aptamer

Fig: 3-Dimensional model of carbofuran aptamer

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

PI: Dr. S. Kalpana
Co-PI: Dr. M. Muthukumar

Start Date: May, 2023; Likely date of
completion: April, 2025

A selective and sensitive in-house
confirmatory tandem mass spectrometric
method was validated for simultaneous
determination of  three amphenicol
antimicrobial residues namely,
Chloramphenicol (CAP), Thiamphenicol (TAP)
and Florfenicol (FF) in buffalo meat samples.
Reference Points for Action (RPA) for CAP is
0.15pg/Kg under Regulation (EU) 2019/1871.
Amphenicol residues in the extracts were
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separated on a reversed phase acquity BEH
C18 column (100mmx2.1 mm, 1.7ym) in
gradient elution mode with a mobile phase
consisting of 0.01mM 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. The linearity
presented good fit (regression coefficient >
0.99) over the quantitation range of 0.05-2 pg/
Kg for CAP with the lower limit of quantitation
(LLOQ) being 0.05 pg/Kg and quantitation
range of 5-300 pg/Kg for TAP & FF with the
LLOQ being 5 pg/Kg. LOQ is lower than the RPA
and MRL set by the EU. Transition ions, relative
ion ratio, trueness, repeatability (RSDr), within
lab reproducibility (RSDwr) and CC_ are shown
in table.1. Collected fifty buffalo meat samples
and further work on sample analysis is in
progress.

Evaluation of modified atmosphere
packaging and a colorimetricindicator
for improving the shelf-life of meat
and meat products

Pl: Dr. Kandeepan. G
Co-Pls: Dr. Y. Babji, Dr. Yogesh P. Gadekar

Start Date: 18.10.2021;
completion: 17.10.2024

Likely date of

A study was carried out to develop
a colorimetric indicator for monitoring
oxygen ingress in the modified atmosphere
(0,:C0O,:N,=0:20:80) packaged mutton during
refrigeration storage (4+1°C). An indicator
solution was coated onto a biopolymer film by
standardized protocol (Figure 1). 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.
Meat quality analysis revealed that physico-
chemical, microbial and sensory evaluation
of mutton packed in intact MAP was superior
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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.

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

Studies on risk analysis of
antimicrobial resistance among
bacterial food-borne pathogens from
broiler chicken farms of Telangana

PI: Dr. L. R. Chatlod

Co-Pls: Dr. Deepak B. Rawool, Dr. P. Baswa
Reddy

Start Date: November, 2021; Likely date of
completion: November, 2024

All the confirmed isolates of E. coli (n=
38) were subjected to the PCR to determine
the presence of antibiotic-resistant genes
(ARGS) viz., tet(A) encoding resistance towards
tetracycline group of antibiotics and bla,,,,
bla.,, bla,,,,genes which are associated with
beta-lactam group of antibiotics. Overall, out of
the 38 E. coliisolates screened for the detection
of genes under study, 27 isolates harbored the
tet(A) gene, whereas, amplification for the bla,,,
as well as the bla,, genes was observed in 24
and 8 E. coli isolates, respectively. Among the
27 tet(A) harboring isolates, 8 were recovered
from droppings (29.62%), followed by feeders
(7/27; 25.92%), waterers (6/27; 22.22%), soil
(4/27; 14.81%), and tank water (2/27; 7.40%).



Moreover, the bla,,,, gene was observed among
5 isolates recovered from poultry droppings
(5/8; 62.50%) and waterers (3/8; 37.5%).
Further, the amplification for bla ., gene was
observed among 8 E. coli isolates recovered
from poultry droppings (33.33%), 5 each from
feeders as well as waterers (20.83%), 4 from
soil (16.67%), and 2 from tank water (8.33%).
Interestingly, bla_,,,, gene was not detected
in any of the test isolates of E. coli under study.

All the confirmed isolates of Salmonella
spp. (h=13) were subjected to the PCR assay in
order to determine the presence of ARGs viz.,
tet(A), bla..., bla__.., and bla

SHV! TEM' CTX-M-9*

Overall, out of the 13 Salmonella isolates
screened for the detection of genes under
study, 3 isolates were found to harbor tet(A)
gene, whereas amplification for bla,,, as well
as bla,, genes was observed in 8 and 3 isolates
of Salmonella, respectively. Interestingly, the
bla_, ., gene was not detected in any of the
test isolates of Salmonella under study.

Among the 3 tet(A)- harboring Salmonella
isolates, 2 were recovered from waterers
(66.66%), and the rest were from poultry
droppings (1/3; 33.33%). Further, the
amplification for the bla,,, gene was observed
among 8 Salmonella isolates recovered from
poultry droppings (5/8; 62.5%), waterers (2/8;
25%), and feeders (1/8; 12.5%). Moreover, the
bla,, gene was observed among 3 isolates

recovered from poultry droppings (2/3;
66.66%) and waterer (1/3; 33.33%).
Process optimization for quick

composting of solid and liquid waste
generated in the small ruminant
slaughterhouse and poultry
processing plant

Pl: Dr. M. Muthukumar

Co-PI: Dr.B. M. Naveena, Dr. Deepak B. Rawool,
Dr. Yogesh P. Gadekar and Dr. Rituparna
Banerjee

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

Start Date: January 2023; Likely date of
completion: March 2025

Mixed liquid waste (MLW) comprising
blood, ingesta, and washing water was filled
into air tight plastic tank and left under
anaerobic conditions for 15 days. After 15
days the liquid portion was pumped into
the second plastic tank. To enhance faster
microbial decomposition, microbial culture
was added once in a week and aeration was
given periodically using an air blower for 15
days period. The pH, BOD, and COD levels
of effluent water were periodically assessed
and the aerobic decomposition continued till
the BOD and COD levels of treated effluent
water reached 30 and 250 ppm, respectively
suggested by the Central Pollution Control
Board under Environmental (Protection) Rule
1986. Trials are being carried out to assess
the efficiency of anaerobic decomposition,
microbial culture, and aeration in reducing the
pollution load in terms of BOD and COD levels.

Portable wastewater treatment unit

Design and development of portable
meat production and retailing
facilities for sheep, goats, poultry and

pigs
PI: Dr. C Ramakrishna

Co-PI: Dr. S B Barbuddhe

Start Date and Likely date of completion:
October 10, 2020 to September, 2024

A process was designed, developed tested,
and validated in the extraction of inedible oil
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by burning animal tissue (Type - Il) slaughter
waste of poultry birds and pigs. A few apertures
were made at the bottom of wok (Kadai)
and kept over a tripod stand. A container for
collecting oil and a strainer were kept at the
bottom of the tripod stand. The animal tissue
waste was placed inside the wok and burnt
thoroughly with fire from LPG gas cylinder
using burner. The inedible oil was drained out
from the apertures of wok which were strained
and collected. About 30% of animal tissue
slaughter waste (Type - Il) was generated on a
live poultry bird weight basis. About 4.75% of
inedible oil and 6.8% ash/coal were generated
on a poultry slaughter waste basis.

N oy

Burning of pig
slaughter waste

Burning of poultry
slaughter waste

Three batches of the inedible oil generated
from poultry slaughter waste and pig slaughter
waste were analyzed for lipid profile at the
ICAR-Indian Institute of Oilseeds Research,
Hyderabad.

Qil from pig Oil from
slaughter Poultry
waste (%) slaughter

waste (%)
1 Butyric 0.1 ND
2 Caproic 0.06 ND
3 Caprylic 0.05 ND
4 Lauric 0.05 0.01
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Oil from pig
slaughter

waste (%)

Oil from
Poultry
slaughter

waste (%)

5 Tridecanoic 0.07 0.17
6 Myristic 0.10 0.44
7 Myristoleic 0.27 0.12
8 Pentadecanoic 0.04 0.01
9 Pcis-10 0.03 0.03
Pentadecanoic
10 Palmitic 11.94 20.32
11 Palmitoleic 0.91 5.79
12 Heptadeconoic 0.05 0.10
13 Cis-10 0.11 0.05
Heptadeconoic
14 Stearic 6.26 3.93
15 Oleic 41.01 42.64
16 Linoleic 37.29 24.82
17 Linolenic 0.34 0.81
18 Arachidic 0.35 0.38
19 Eicosanoic 0.23 0.09
20 Arachidonic 0.21 0.04
21 EPA 0.32 0.16
22 DHA 0.20 0.07

Based on the lipid profile, the inedible oils
from poultry slaughter waste and pig slaughter
waste may be useful for adding to the animal
feed (poultry feed, pig feed, dog feed, cat feed,
fish feed etc). About 5 L of inedible oil was
collected from burning poultry slaughter waste
and submitted to Krishi Vigyan Kendra, Phek,
Nagaland for testing its efficacy for adding to
poultry feed.

Electrical stunner for individual poultry birds

A low-cost and user-friendly electric
stunner was designed, developed, tested,
and validated for stunning individual poultry
birds in small-scale chicken shops. It consists
of equipment which delivers about 110 V
electricity, a cable, and two plastic clamps. The
stunner is user-friendly and low cost.
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" Electric poultry stunner

Stunning of poultry birds in bleeding cones

A total of 13 awareness cum training
programs were organized for popularization
of Portable Slaughterhouses and Portable
meat shops using PMART-M technology both
at ICAR-NMRI premises and also in field
conditions with a total of 196 participants. The
stakeholders were veterinarians, students,
entrepreneurs, butchers, meat handlers, print
and electronic media reporters, etc. All the
stakeholders expressed that PMART-M is a
low-cost and user-friendly technology in their
feedback.

Studies on existing practices in
slaughterhouses/slaughter places
and retail meat shops of Telangana
and Andhra Pradesh

PI: Dr. C Ramakrishna

Start Date and Likely date of completion:
June, 2024 to June, 2027

Several slaughterhouses, slaughter places,
and meat shops were visited and the existing
practices were observed and recorded.

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

The following non-compliances of existing
Slaughter Houses, Slaughter places, and
meat shops with “Food Safety and Standards
Act, 2006" and “Food Safety and Standards
Authority of India Regulations, 2010" were
noticed.

»  No objection certificate was not obtained
from the local authority regarding free
from undesirable odour

»  After every operation, slaughter house
was not cleaned, washed wiped/dried and
sanitized thoroughly

»  Slaughter places did not have a separation
between clean and dirty sections

»  The resting area did not have facilities for
watering and examining animals

»  The dressing of the carcass was done on
the floor

»  Suitable hoists were not provided to hang
the carcass before it was eviscerated

»  The knives and sharpener were not of
stainless steel only

»  Facilitieswere not providedforsterilization
of knives and sharpeners

»  Almost all slaughter houses did not have
Effluent Treatment Plant and rendering
plants. At a very few slaughter houses,
ETP and Rendering plants are established
but they are not functional. In small
slaughter houses, waste material was not
composted for further use for manure
purpose.

»  Allwaste was not removed from slaughter
house within 8 hours after completion of
the slaughtering and in such a mannerand
by such means as will not cause nuisance
at the premises or elsewhere.

» The workers were not provided with
proper aprons and headwears which shall
be clean.

»  Training was not received by employees
to ensure that basic hygiene and safety
practices were followed while handling
animals.

83



ANNUAL REPORT 2024

»  Rest for a minimum period of 24 hours to
meat animals before slaughter was not
provided.

»  Slaughter of animals was done on the
floor

Solid Waste Management

Type-I waste of plant origin particularly
generated from stomach and intestinal
contents of ruminant meat animals (Sheep,
goats, buffaloes, etc.) was dumped in the
same premises of Slaughter house /slaughter
place. The municipal staff carry the waste
in vehicles and again dump it in landfills.
Aerobic composting does not take place and
so manure is not formed. Optimum moisture
levels are not maintained properly. In this type
of landfills, anaerobic composting takes place
and methane is released into the environment
which is detrimental.

Type - Il waste of animal tissue origin
(head, feet, feathers, skin, inedible viscera
of poultry and intestines, uterus, fetus, etc.
of large ruminants and pigs) generated from
poultry, pigs, cattle, buffaloes etc. was dumped
in the same premises of slaughterhouse/
slaughter place. This type of waste does not get
composted easily. This type of waste is added
to fish ponds as fish feed. The rendering plants
established at one or two slaughterhouses are
not functional.

Liquid waste management

All the liquid waste generated during the
slaughter and dressing of meat animals and
poultry is released into municipal drainage
canals, water bodies, open areas, etc. The
Effluent Treatment plants established at one
or two slaughterhouses are not functional

Popularization of Portable
Slaughterhouses and Portable Meat
Shops using PMART-M technology

Pl: Dr C Ramakrishna
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Start Date and Likely date of completion:
June, 2024 to June, 2027

A total of 13 awareness cum training
programs were organized for popularization
of Portable Slaughterhouses and Portable
meat shops using PMART-M technology both
at ICAR-NMRI premises and also in field
conditions with a total of 196 participants. The
stakeholders were veterinarians, students,
entrepreneurs, butchers, meat handlers, print
and electronic media reporters, etc. All the
stakeholders expressed that PMART-M is a
low-cost and user-friendly technology in their
feedback.

Bacteriophage-based sustainable
green approach for shelf-life and
safety enhancement of poultry meat

Pl Dr. Sophia Inbaraj
Co-PI: Dr. Suresh K Devatkal

Start Date and Likely date of completion:
August, 2023 to July, 2026

The bacteriophages against Salmonella
Typhimurium and  Enteritidis (n=2) were
produced in bulk and their concentration was
found to be 107, 108 and 10°, respectively. The
multiplicity of infection of the three phages was
foundtobe 1:10, 1:10, and 1:1000, respectively.
In order to increase the host range, a modified
Appelmans’ protocol was performed in a
microtiter plate to which phages were mixed
at their original concentration in the ratio of
1:1:1. Seven cultures of Salmonella serovars
including  Kentucky, Typhimurium, and
Enteritidis were included in the study. At round
1, only 3 isolates were found to be susceptible.
The phages were harvested and used as
inoculum for round 2. At the end of round 10,
all seven isolates were found to be susceptible.
The major disadvantage of the protocol is that
all the isolates were susceptible to phages.
Isolation of phages at the end of round 10
could not be obtained.



Technological and marketing
interventions to augment the
consumption of traditional/

Indigenous meat products
PI: Dr. Suresh Devatkal

Start Date and Likely date of completion:
January 2023 to December 2025

Baked Crispy ChickenChipsweredeveloped
and sensory evaluations were carried out to
assess consumer acceptance. The product is a
healthier alternative to traditional fried snacks,
combining the satisfying crunch of chips with
the protein-packed goodness of chicken.

The Baked Crispy Chicken Chips was
designed to be a combination of ground
chicken, seasonings, and natural binding
agents, shaped into thin, crispy chips. Various
formulations were tested, with adjustments
made to seasoning intensity, and texture.
The final prototype was a snack that had the
crispiness and flavor profile of a traditional
chip but with the added benefit of protein
from chicken. Prototypes of the chips were
sent for consumer testing to evaluate taste,
texture, appearance, and overall appeal.
Based on feedback, adjustments were made in
terms of seasoning, crunchiness, and chip size.
After several iterations, the final product was
developed to meet consumer expectations for
both taste and health benefits.

To evaluate the market fit and consumer
acceptance of the Baked Crispy Chicken
Chips, a sensory evaluation was carried out.
The sensory evaluation was conducted using
a panel of 100 participants. The sensory
evaluation results were overwhelmingly
positive and the majority of consumers rated
the chips as highly acceptable and willing to
purchase if made available in the market.

Based on the results of the sensory
evaluation and markettesting, the Baked Crispy
Chicken Chips were determined to be well-
accepted by consumers and demonstrated a
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strong market fit. The product caters to health-
conscious individuals, those looking for high-
protein snacks, and consumers who want an
alternative to traditional fried chips.

Baked crispy chicken chips

molecular
assays for food authenticity

PI: Dr. Vishnuraj, M R

Development of novel

Co-PI: Dr. P Baswa Reddy, Dr. Deepak B Rawool

Start Date and Likely date of completion:
October 2022 to October 2025

A novel duplex qPCR-HRMA technique
for simultaneous detection of Listeria
monocytogenes and Salmonella typhimurium
in meat products

Developing rapid, accurate, and sensitive
methods to detect bacterial pathogens such
as L. monocytogenes and S. typhimurium is very
important, given the global rise in foodborne
outbreaks. To address this, a duplex real-
time PCR assay with high-resolution melting
analysis (qPCR-HRMA) was developed to detect
these pathogens in meat products. The assay
was standardized and validated according to
ISO 22118:2011. The reaction sensitivity was
determined to be 2 pg of DNA, equivalent to
124 copies for L. monocytogenes and 100 copies
for S. typhimurium. The method sensitivity was
found to be 150 CFU/mI for both pathogens
in spiked meat samples. The assay was
validated with proficiency test samples and

85



ANNUAL REPORT 2024

Normalized Melt Curve

Normalized RFU

74 75 76 77 78 79 80 81 82 83
Temperature

(Al

Difference Curve

75 76 74 78 79 80 81 82
Temperature

(B

Fig.:. Temperature curve chart (A) and difference
curve chart (B) showing the differentiation of simplex
and duplex detection of L. monocytogenes and S.
typhimurium. Blue cluster - simplex detection of S.
typhimurium (Melting temperature - 80 °C); Green
cluster - Simplex detection of L. monocytogenes (Melting
temperature - 76 °C); Red cluster - duplex detection of
L. monocytogenes and S. typhimurium. The difference
can be identified based on inflexion points in the
temperature curve chart, difference in curve shape in
the difference curve chart, and cluster colour in both
charts.

was finally used to test real-world samples,
where 4 samples were detected positive for
the pathogens. This assay holds significant

potential for regulatory food testing and
clinical investigations.

A Rapid and Accurate Detection of Pork Meat
Using ISO PCR RPA-CRISPR Cas 12a System

A rapid and accurate detection of pork
meat using ISO PCR RPA-CRISPR Cas 12a
System was developed. CRISPR guide RNA
(CrRNA) targeting the pork (Sus scrofa) NADH
dehydrogenase 2 protein (NAD2) Mitochondrial
gene was designed and optimized. The crRNA
enabled specific identification of the target
ND2 gene in pork components, followed by the
activation of the Cas12a protein. This activation
led to the collateral cleavage of single-stranded
DNA probes labelled with Carboxyfluorescein
amidites (FAM) fluorophores and quencher
groups, resulting in fluorescence emission
at 521 nm. This CRISPR-Cas12a system has
been optimized for specific detection of the
target gene at 39°C as short as 30 minutes.
In conclusion, a simple, specific, rapid and
highly sensitive detection method based on
CRISPR-Cas 12a was developed for molecular
identification, which has shown promising
applications in detecting meat and meat
products.

NABL-related Activities and Testing

In 2024, The Livestock Products Testing
and Certification Laboratory (LP-TCL) was
established by integrating three specialized
laboratories (MSIL, FML, and MNRAL) to
streamline and strengthen the testing
and certification processes for livestock

Fig.: The fluorescence observed, appearing green, indicated the presence of Carboxyfluorescein amidites (FAM)
with emission wavelengths of 521 nm and confirms the sample contains PORK DNA. This fluorescence suggests
that the non-specific probe was cleaved by the trans-cleavage activity of Cas12a, resulting in bright fluorescence
under green light, which can be visualized within the wavelength range of 450 nm to 521 nm
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products. The institute has been bestowed
with the prestigious NABL-FSSAI integrated
accreditation under [ISO/IEC 17025:2017,
marking a significant milestone in India's
quest for global excellence in meat quality
and safety. The Livestock Products Testing
and Certification Laboratory (LP-TCL) at
ICAR-NMRI is equipped with cutting-edge
facilities for testing a range of biological and
chemical parameters related to meat and
meat products. This distinction positions ICAR-
NMRI as a beacon of scientific rigor and quality
assurance, enhancing the institute’s stature in
both national and international meat research
domains. ICAR-NMRI achieved accreditation for
a wide scope of testing, covering an expansive
range of 105 parameters.

The scope of the MSIL was increased
from 3 to 30 in number. NABL accreditation

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

was obtained for the gender identification of
the cattle, camel identification using Species-
specific PCR & PCR-RFLP, etc. A total of 146
samples (Raw meat - 127, Cooked meat - 4,
feed - 4, Skin - 3, Bone - 5, Fat -2, Mushroom
- 1) were analyzed in the Meat Species
Identification Laboratory (MSIL) during the year
2024. Out of 146 samples, 61 were submitted
by the Customs Department, 56 from the police
department, 8 from the Forest Department,
3 from the FSSAI, and 13 from the private
companies. The laboratory has successfully
qualified Proficiency Testing (PT) for evaluation
of our performance against pre-established
criteria through inter-laboratory comparisons
for the year 2024. MSIL has generated revenue
to the tune of 26 lakhs by commercial testing
during the year 2024.
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Programmes under Mera Gaon
Mera Gaurav (MGMG)

In 2024, the Mera Gaon Mera Gaurav
(MGMG) initiative conducted ten impactful
activities across three villages focusing on
hygiene promotion, animal health, and
community awareness. These activities
included six interface meetings with meat
processors and veterinarians, where key topics
like hygienic carcass handling, PPE usage, and
sustainable feeding practices were discussed.
Additionally,  four  general  awareness
campaigns were held, including the Swachhta
Hi Seva campaign, which engaged 1000 school

Table.
Hyderabad during January to December 2024

January Interface meeting for
Hygiene inspection in

Keesara

February Interface meeting for
Hygiene follow up in

Keesara public health.

March Interface meeting
for FMD vaccination
awareness in

Godumakunta

General  awareness
program on hygiene
audit in Keesara

May

Reviewed hygiene improvements at meat shops.
Reinforced the importance of PPE for safety and

Monitored FMD vaccination. Guided farmers on
disease prevention and proper livestock nutrition
for improved productivity.

Evaluated subjective sensory quality and hygiene
at meat shops. Promoted sustainable hygiene
practices and consistent PPE usage.

participants in hygiene education and pledges
for cleanliness.

The program directly benefited 54
stakeholders, including livestock owners,
butchers,and meatprocessors. By emphasizing
sustainable practices and disease prevention,
the MGMG activities significantly contributed
to the enhanced public health, livestock
productivity, and community awareness,
achieving a remarkable outreach and fostering
long-term behavioural change.

Month-wise Mera Gaon Mera Gaurav (MGMG) activities carried out by ICAR-NMRI,

Assessed hygiene and safety practices at meat 7 participants
shops. Encouraged PPE usage among butchers to
enhance safety and meat quality.

6 participants

3 livestock
owners

6 participants

July

August

October

November
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Stakeholder
in Keesara

Meeting

Interface meeting
for Post-slaughter
hygiene in Keesara.

Interface meeting for
meat shop hygiene in
Chengicherla

General  awareness
program for hygiene
Advocacy in Keesara

Engaged with meat processors and veterinarians
to discuss hygienic carcass handling and planned
future MGMG initiatives.

Observed carcass handling and PPE adherence.
Conducted interactive sessions to foster continuous
improvement in hygiene practices.

Reviewed slaughter and post-slaughter hygiene
practices. Facilitated a Q&A session on meat
processing safety standards.

Conducteddiscussionswithbutchersand processors
on PPE importance. Addressed challenges in
maintaining hygiene during operations.

6 participants

6 workers

7 employees

6 participants
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Activity Description Beneficiaries
December General  awareness Advised livestock owners on feeding practices, 7 participants

program for discouraging hotel waste and promoting green

Green fodder fodder for better animal health and milk yield.

advocacy in Keesara Observed meat shop hygiene.

CHICKEN =
MUTTON POINT
WHOLE SALEcRETAIL

GodumakKunta village livestock farmers with Keesara
PVC staff and ICAR-NMRI Staff

Meat shop workers with ICAR-NMRI staff
at Keesara village
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Programmes under NEH Region

Animal health camp cum Awareness
onscientific Mithun rearingat Yachuli,
Keyi-Panyor  District,  Arunachal
Pradesh on 23" November 2024

An “Animal Health Camp cum Awareness
Program on Scientific Mithun Rearing” was
organized along with the distribution of
medicines and mineral mixtures to support the
health of mithun and allied domestic livestock
in Pei-pochu village, Yachuli Circle, Keyi-Panyor
District, Arunachal Pradesh. A total of 70
farmers attended the awareness cum animal
health camp program. This initiative was
part of a broader capacity-building program
aimed at educating, creating awareness, and
enhancing the knowledge and skills of farmers
in livestock husbandry, with a particular focus
on Mithun rearing practices, to benefit the
farming community.

Exposure visit for farmers from Ziro,
Lower Subansiri District, Arunachal
Pradesh on 13th December 2024

An exposure visit was organized for the
farmers from Ziro, Lower Subansiri District,
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Arunachal Pradesh on 13" December 2024.
The program was aimed to enhance farmers'
knowledge of scientific Mithun husbandry
practices and foster engagement between
farmers and experts. The event featured
insightful sessions on Mithun husbandry by
scientists and technical officers. Dr. Girish Patil
S, Director, ICAR-NRC on Mithun, highlighted
the institute’s achievements and encouraged
farmers to adopt scientific Mithun rearing
practices.

» Awareness / Training programmes were
conducted in Kamrup district of Assam,
East Khasi Hills of Meghalaya and Siang
district of Arunachal Pradesh. Inputs were
distributed to the farmers of Kamrup
district of Assam State and East Khasi Hills
district of Meghalaya state

» Second Mithun day and National
seminar on “Integrated Mithun farming
for enhancing farmers income in North
Eastern Region of India was held at



Itanagar, Arunachal Pradesh

»  Training programme was conducted on
“Hygienic production of meat and value
addition” for the 26 students of Veterinary
College, Jalukie, Nagaland state during 24-
11-2024 to 02-12-2024

»  ICAR-NMRI and KVK, Karbi Anglong Diphu
Nala, Assam, organized training program
on Meat processing and Entrepreneurship
development opportunities in NE India on
12th March 2024. Total of 45 participants
participated in the program

ICAR-NMRI and ZRS, Mandira collaborative training

» ICAR-NMRI and AAU-ZLRS, Mandira,
Assam, organized a training program on
Meat processing and Entrepreneurship
development opportunities in NEH Region
on 20th June 2024.

ICAR-NMRI and ZRS, Mandira collaborative training

Awareness distribution

programme

cum input

Under the NEH component, awareness
cum input distribution programmes were

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

organized at ICAR Research Complex for
NEH Region, Barapani on 21t March and 21
June, 2024. During each program, inputs in
the form of chicks, feed, feeder, and waterer
were distributed to 20 farmers. The scientists
interacted with farmers elucidated scientific
rearing practices. Further, therole and activities
of ICAR-National Meat Research Institute were
elaborated to the farmers.

Training Program on ‘Value Addition
and Hygienic Meat Production’ for NEH
students at ICAR-NMRI Hyderabad

A one-week intensive training program on
"Value Addition and Hygienic Meat Production”
was held at ICAR - National Meat Research
Institute, Hyderabad, from November 24 to
December 2,2024. It was attended by 26 B.V.Sc.
& A.H. internship students from the College of
Veterinary Sciences and Animal Husbandry,
Central Agricultural University, Imphal. The
program aimed to enhance participants’ skills
in modern meat processing, value addition,
and hygiene practices essential for ensuring
quality and safety in meat production. The
initiative highlights the collaboration between
ICAR-NMRI and Central Agricultural University
in advancing veterinary sciences and meat
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production in India.

Hon'ble Minister of Agriculture and Allied
Sectors, Government of Arunachal Pradesh,
visited the ICAR-NMRI, Hyderabad

On September 14, 2024, Shri Gabriel D.
Wangsu, the Hon'ble Minister of Agriculture

and Allied Sectors of Arunachal Pradesh,
visited the ICAR-National Meat Research
Institute, accompanied by the Secretary of
Animal Husbandry and other officials. The visit
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aimed to strengthen collaboration between
the research institutes and state agricultural
bodies to advance the livestock and meat
processing sectors. Institute faculty delivered
presentations on activities, agribusiness
incubation, and organic farming. Shri Hage
Tari, the Secretary, expressed interest in
establishinga Memorandum of Understanding
(MoU) to develop the meat sector in Arunachal
Pradesh, emphasizing a mission-oriented

approach for collaboration.
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Workshops/Trainings/
Awareness Programmes Organized

High-end workshop on ‘Advancements
in Molecular Technologies and their
Applications in Food Safety and
Authenticity’

The ICAR-National Meat Research Institute
(ICAR-NMRI), Hyderabad, in association with
Science and Engineering Research Board
(SERB), has inaugurated the a ten-days High-
end workshop on ‘Advancements in Molecular
Technologies and their Applications in

Food Safety and Authenticity’ at ICAR-NMRI,
Hyderabad dated 22-31 January, 2024. Fifteen
participants from different states of India are
attending the workshop.

Trainings for  upgradation of
slaughterhouse as per standards of
APEDA & Capacity Building for Clean
Meat Production

ICAR-NMRI, Hyderabad has taken a
new initiative on public-private partnership
mode to build the capacity of Pune Municipal
Commission, Pune, Maharashtra in providing
clean and hygienic meat to its citizens. In
this context, a training program for staff of
PMC slaughterhouse, Pune field officials of
veterinary and animal husbandry department
was organized. Different aspects of clean meat

production, veterinary inspection, by-product
utilization and sanitary practices were included
in the training. There were about 20 staff from
PMC.

Sponsored training programme for
Camlin Fine Sciences, Mumbai

Successfully conducted a sponsored 3
days’ training programme on ‘Innovations in
meat processing and value addition: Potential
opportunities for natural antioxidants and
antimicrobials’ from 8-10 January 2024 for
eight (6 Men and 2 Women) R&D Experts,
Technical Heads and Managers of Camlin Fine
Sciences, Mumbai. The training was designed
keeping in view of the requirements of Industry
Professionals with special emphasis on natural
ingredient solutions in meat food processing,
emulsifiers, coating solutions, regulatory
requirements, standards and global demand
for natural food solutions.
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Awareness programme on backyard
Poultry and Goat farming organized
under DAPSC

ICAR-National Meat Research Institute
Hyderabad and Nagpur Veterinary College,
Nagpur, a constituent College of Maharashtra
University of Animal and Fisheries Sciences
Nagpur organized a one-day Farmers Meet
and Awareness Program on ‘Opportunities and
Challenges in Animal Husbandry Sector’ under
Scheduled Caste Sub-Component Scheme
recently with special emphasis on capacity
building of animal husbandry on 16% January
2024 at Nagpur.

Hands-on training on determination
of safety parameters in meat and
meat products

— -~

Meat Research Institute,

ICAR-National
Hyderabad, and the Food Safety and Standards
Authority of India (FSSAI), New Delhi, have
jointly organized five days of "Hands-On
Training on Determination of Residues and
Contaminants in Meat as per FSSR, 2011
[Specialized with Reference to Detection of

94

Antibiotics, Pesticides, and Heavy Metals]" at
ICAR-NMRI, Hyderabad, dated 29 January - 2
February 2024. Nine participants including
two women belonging to State governments
and private food laboratories from Delhi,
Karnataka, Tamil Nadu, Bihar, and Telangana,
have attended the training program

Interactive Meet on “Developing
Roadmap for Ensuring Quality and Safety
of Foods of Animal Origin” Under the
aegis of Strengthening of Food Testing
System in the Country (SoFTel)

ICAR-National Meat Research Institute,
Hyderabad, and Food Safety and Standards
Authority of India (FSSAI), New Delhi, have
jointly organized an Interactive Meet on
“Developing Roadmap for Ensuring Quality
and Safety of Foods of Animal Origin” under
the aegis of Strengthening of Food Testing
System in the Country (SoFTel) at ICAR-NMRI,
Hyderabad, on 16 February 2024. Around 160
participants including Chairmen and members
of FSSAI Scientific panels, officials from various
Central and State Government Departments,
scientists from ICAR, ICMR and CSIR institutes,
faculty and students from various agriculture
and  veterinary  universities,  industry
executives, stakeholders, and entrepreneurs
have participated the interaction meeting.

Training-cum-awareness program
and a health checkup camp organized
at the GHMC abattoir in Hyderabad

On October 23, 2024, a training and



awareness program was held at the GHMC
abattoir in Hyderabad, organized by ICAR-
National Meat Research Institute (NMRI) in
collaboration with AIIMS Bibinagar and ICAR-
NIVEDI, Bengaluru. The event aimed to build
a surveillance model for detecting zoonotic
spillover in settings with increased animal-
human interaction. Key figures, including
Dr. S.B. Barbuddhe and Dr. Rahul Narang,
engaged with 111 slaughterhouse workers,
stressing the importance of hygienic practices,
cleanliness, and meat safety standards. The
program included health checkups and blood
sampling to detect zoonotic infections among
the workers. Additionally, the participants
received hygiene gear such as headgear,
aprons, and gum boots.Overall, the initiative
focused on improving hygiene in meat
processing, ensuring worker health, and

promoting public health by enhancing food
safety protocols in the meat industry.

Input distribution to slaughterhouse personnel

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

Building surveillance model using a
one health approach at ICAR-NMRI,
Hyderabad

Participant of training program

The "Building a Surveillance Model for
Detecting Zoonotic Spillover in Increased
Animal-Human Interaction Settings Using
a One Health Approach" project, funded
by the Indian Council of Medical Research,
was inaugurated at ICAR-National Meat
Research Institute on September 4, 2024.
The project focuses on reducing the risk of
zoonotic disease transmission in high-risk
environments like slaughterhouses, where
animal-human interactions are frequent.
During the inaugural event, Dr. Rahul Narang
from AIIMS, Hyderabad, emphasized the
project's importance for early detection and
prevention of zoonotic diseases. Dr. S. B.
Barbuddhe, National Co-ordinator (Veterinary)
and Director of ICAR-NMRI, outlined the
project's objectives, stressing the need for a
robust model to monitor zoonotic transmission
at critical interaction points. The training
session included veterinarians, health officials,
and slaughterhouse workers, promoting
discussions on surveillance methods and
fostering cross-sector collaboration. Supported
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by ICMR, the initiative aims to strengthen real-
time detection and response capabilities for
zoonotic threats. Participants received training
in data collection and recording. The protective
equipments like apron, head cap and gumboots
were distributed to the butchers. Health check-
ups of the slaughterhouse workers were also
arranged to screen out disease prevalence
among the workers.

Sensitization training campaign at
unorganized
Bibinagar

slaughterhouses in

AIIMS BIBINAGAR & NMRI Hyderabad
conducted Sensitization training campaign at
Unorganized Slaughterhouses in Bibinagar for
the project titled "Building a surveillance model
for detecting zoonotic spillover in increased
animal-human interaction setting using a
one health approach: A study at selected
slaughterhouses" on 16" October 2024.
The team from ICAR-NMRI collected meat
samples and distributed Personal protective
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equipments to the Slaughterhouse workers
(12). Team also educated them about zoonotic
and food-borne diseases, hygienic slaughter
of animals, disposal of slaughterhouse waste,
and infection prevention practices.

Webinar on“Converting Poultry Waste
into High Value Products.
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Centre for Agribusiness Incubation,
ICAR-NMRI along with Indian Meat Science
Association (IMSA) has conducted a webinar
on “Converting Poultry Waste into High Value
Products.” On 08" November 2024 at 3.30pm.
Speaker: Mr. S.B. Senthil Kumar, Managing
Director, Bhairava Renderers, Coimbatore. In
total 70 participants participated in the event.

One day online workshop on 25t
November 2024

ICAR-NMRI in  collaboration  with
Department of Food Technology & Nutrition,
School of Agriculture, Lovely Professional
University, Phagwara, Punjab, is organizing
One day online workshop on topic “From
Tradition to Regulation: The Integration of
Halal and Kosher Standards in Modern Meat
Laws” on 25" November 2024.
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Major Events Organized

Institute Foundation Day

ICAR-NMRI, Hyderabad Celebrated its Silver
Jubilee Foundation Day

ICAR-National Meat Research Institute
celebrated its 25" Foundation Day on 22
February, 2024 with a spirit of pride and
gratitude graced by the presence of Dr.
Himanshu Pathak, Hon'ble Secretary, DARE
and DG, ICAR as Chief Guest and Dr. S. K.
Chaudhari, DDG (NRM), and Dr. Amrish Kumar
Tyagi, ADG (AN&P), ICAR, New Delhi as Guests
of honour. Dr. S. B. Barbuddhe, Director,
ICAR-NMRI reminisced the journey and the
milestones of the institute through these 25
years. He briefed about significant research
activities and achievements of the Institute.

Hon. Secretary (DARE) & Director
General, ICAR applauded the Institute for its
achievements in terms of the technologies,
products, and patents. Complimenting the
Institute for its excellent work. He emphasized
the ongoing externally funded projects,
collaborations, and research initiatives
showcasing the commitment of the institute to
stay at the forefront of meat industry research.
DDG, NRM lauded the efforts of the institute
and its achievements. The former Directors
and staff of the institute, entrepreneurs, and
incubates of NMRI-Agribusiness incubator
were also felicitated to acknowledge their hard
work, dedication and shaping the success of
the institute.

On this momentous occasion, several
publications including Institute Annual Report
2023, NMRI-25 years of excellence, Policy
paper on ‘Building organized sheep and
goat meat sector in India towards ensuring
Atmanirbhar Bharat, Swachh meat Hub:
connecting farmers with market, technical

brochure on organic livestock production,
standards, and certification were released
at the hands of dignitaries. Technologies viz.
green nano-antibacterial technology and
extruded pet snacks using poultry slaughter
waste were commercialized. Four MoUs with
ITP special additives India Pvt. Ltd. Mumbai,
M/s. KAP Pet Hospitality, M/s. Farm Fresh
Chicken Meat and Fish and M/s. GOAD speed
Fresh Pvt. Ltd. were signed and one MoU was
signed with AIIMS, Hyderabad. Two kits on LFA
for rapid detection of Listeria monocytogenes in
enriched food samples and LAT for detection
of Bacillus anthracis spores from soil and
animal feed supplements were also released.
The final report of contract Research Project
with Licious, Delightful Gourmet Pvt. Ltd.,
Bangalore was submitted and Mr. Rajesh
from Licious committed to establish a Chair/
Honorary Professorship with NMRI.
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ICAR-NMRI launches a pilot project
to combat protein malnutrition in
adolescent girls in collaboration with
AlIMS, Hyderabad and TSWREIS

ICAR- National Meat Research Institute in
collaboration with All India Institute of Medical
Sciences (AlIMS), Hyderabad and Telangana
Social Welfare Residential Education Institutes
Society (TSWREIS) initiated a programme
under DAPSC to assess the nutritional status
of adolescent SC girls and combat malnutrition
by supplementing animal proteins the diets.
The programme was formally launched on
10*" January 2024 in the presence of Dr.
Naveen Nicholas, Secretary, TSWREIS, Govt of
Telangana, Dr. Rahul Narang, Dean (Academic),
AlIMS, Hyderabad and Dr. S.B. Barbuddhe,
Director, ICAR-NMRI. As part of the initiative,
nutritional status of adolescent girls studying
social welfare schools has been assessed and
monitored in collaboration with AIIMS. To
combat protein malnutrition in the adolescent
girl students of 5" to 12t standard, chicken as
animal source protein is being provided in the
diets to meet 25% of the protein requirements
of the students. Speaking on the occasion the
Secretary, TSWREIS lauded the initiative of
ICAR-NMRI in addressing the social issues of
malnutrition in SC girl children. Dr. Barbuddhe
explained about different initiatives of the
institute under SCSP for the upliftment of SC
community members.

XVII RAC meeting organized at ICAR-
NMRI, Hyderabad

The XVIII RAC meeting of ICAR-NMRI,
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Hyderabad was held on April 22, 2024. Dr. R.
Prabakaran Former Vice Chancellor, TANUVAS,
Chennai presided over the meeting. Members
of RAC: Dr. Amrish Kumar Tyagi, ADG (AN
&P), ICAR, Krishi Bhavan, New Delhi, Dr. S. B.
Barbuddhe, Director, ICAR-NMRI, Hyderabad,
Dr. Dayakar Rao B, Principal Scientist, ICAR-
IIMR, Hyderabad. Dr. V.R. Tijare, GM Venkeys
Food, Pune, Dr. V.V. Kulkarni, Former Director,
ICAR-NMRI, Hyderabad attended meeting.
At the outset, Dr. S. B. Barbuddhe, Director,
ICAR-NMRI welcomed the RAC chairman and
members and also presented on topic ‘Meat
Sector Visioning' strategies and action plan for
augmenting meat production in the country.
Subsequently Dr. B.M. Naveena, presented
cutting edge research in meat science.
Dr. Deepak B. Rawool, Member Secretary,
RAC, presented the Action Taken Report (ATR)
of last RAC meeting. The RAC Chairman and
the members had a thorough interaction
with scientists, acquainted with the significant
research contribution of the scientists and
provided necessary advisories for better
scientific outcome.

XIX Institute Research Council (IRC) meeting organized

The XIX Institute Research Council (IRC)
meeting of the ICAR-National Meat Research
Institute (NMRI) was convened on May 9-10,
2024. During meeting progress of the institute
and extramural projects was reviewed.

International Yoga Day Celebrations
International Yoga Day was celebrated



on 21%t June, 2024 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

As a part of the observance of
vigilance  awareness  week,  Vigilance
pledge was administered to the staff. The
Vigilance Awareness Week was observed
during 28.10.2024t003.11.2024 in the institute.
During program Sh. Sai Prasad, Director,
IA&AS, Director General of Audit (Central),
Hyderabad delivered a lecture on the theme
"Culture of Integrity for Nation's Property." On 30
November.

ICAR-NMRI, Hyderabad signs MoU
with Waters India Pvt. Ltd and IIT,
Hyderabad

ICAR-National Meat Research Institute,
Hyderabad, signed a Memorandum of
Understanding (MoU) with Waters India
Private Ltd, a leading science and technology
company and a global leader in Analytical
Instruments particularly in Chromatography
and Mass Spectrometry today for Research

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

Collaboration on Development and Validation
of Testing Methods for Banned and Regulated
Compounds including Antibiotics in Meat
and Meat Products and Indian Institute
of Technology, Hyderabad for research

collaborations on 6" December 2024.
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Participation in Exhibitions

ICAR-NMRI participated in Poultry
India Exhibition at Hyderabad

Poultry India Exhibition, an international
standard exhibition for the poultry industry
presents the 16th Edition at Hitex Exhibition
Centre, Hyderabad, Telangana, India &
Knowledge Day Technical Seminar at Novotel,
Hitech City, Hyderabad, Telangana. The
institute is exhibiting a stall at exhibition during
27-29 November, 2024.

ICAR-NMRI participated and
exhibited at the National Conference

Centre for Agribusiness Incubation,
ICAR-NMRI has participated and exhibited at
the Professor Jayashankar Telangana State
Agricultural University - Diamond Jubilee
Celebrations on 20-21 December, 2024.

¥ - Batrenal Muat Besnarch Pestitude

Exposure visits

» A group of 19 students from College
of Veterinary Sciences, Korutla visited
institute as a part of the Internship
Training on 8™ March, 2024.

»  Exposure visits by 20 sheep farmers who
undertook training on " Sheep rearing
and fodder management" supported by
NABARD to SAIl Voluntary organization,
Torrur, Mahabubabad district, Warangal
cluster on 19 March, 2024.
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»  Exposure visit: Batch of Sixteen each BVSc
& AH Internship students from College
of Veterinary Sciences, Korutla on July 5,
2024 and July 19, 2024

On July 5, 2024, sixteen interns from the
Bachelor of Veterinary Science and Animal
Husbandry (BVSc & AH) program at the College
of Veterinary Sciences in Korutla embarked on
a significant exposure visit.

» B. Tech. (Food Technology) students
(42 Nos.) of MGM college of Food
Technology, Chhatrapati Sambhajinagar,
Maharashtra  under  Student-READY
Tour program visited institute and
interacted with the faculty of the institute
on 28.11.2024
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Students from MGM college of Food Technology,
Chhatrapati Sambhajinagar, Maharashtra
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Participation in Trainings/Seminar/
Conferences/Symposia/Workshops

20" meeting of Slaughter House and meat
industry Sectional Committee, FAD 18

29t Meeting of FADC, BIS

ICAR  Foundation
Interactions,

Day and Industry

40" Meeting of Scientific Panel on Biological
hazards

XXVIIMeetingofICARRegional Committee No.
VII

21t meeting of Slaughter House and meat
industry Sectional Committee, FAD 18,

Second Mithun Day and, national seminar on
“Integrated Mithun Farming for Enhancing
Farmers Income in Northeastern Region of
India

Global Food Regulators Summit

National Symposium on “Green and
sustainable meat sector: Global game
changer”

Annual Conference of Indian Poultry Science
Association (IPSACON 2024)

41t Meeting of Scientific Panel on Biological
hazards

Scientific Committee (48" SC meeting) of
SC-Scientific Committee

Scientific Committee (49" SC meeting) of
SC-Scientific Committee,

XX Annual Conference of Indian Association
of Veterinary Public Health Specialists

30" Meeting of FADC, BIS

22nd meeting of Slaughter House and meat
industry Sectional Committee, FAD 18,

30" Indian Convention of Food Scientists &
Technologists (ICFoST)

17 May, 2024

27 May, 2024
15-16 July, 2024

31 July, 2024

18 August, 2023

29 August, 2024

01-02 September, 2024

20-21 September, 2024

26-28 September, 2024

14-15 October, 2024

21 October, 2024

05 November, 2024

12 November, 2024

14-15 November, 2024

26 November, 2024

29 November, 2024

19-20 December, 2024

Dr.S. B.
Barbuddhe

TANUVAS, Chennai
Virtual

NASC Complex, New
Delhi

FSSAI, New Delhi
Virtual

ICAR-NRC on Mithun,
Dimapur

Itanagar, Arunachal
Pradesh

Bharat Mandapam,
New Delhi

DUVASU, Mathura
MAFSU, Nagpur
FSSAI, New Delhi
FSSAI, New Delhi
FSSAI, New Delhi
KNPCVS MAFSU
Shirwal

Virtual

CFTRI, Mysore

Dr. DY Patil deemed
to be University, Navi
Mumbai

101



ANNUAL REPORT 2024

National Seminar on Integrated Mithun
farming for enhancing farmers income in
north eastern region of India

National Conference on “Stepping Up
Agricultural Research and Education for Next
Generation: Researchers Perspective”

National Symposium on “Green and
sustainable meat sector: Global game
changer”

National Conference on “Augmenting

Sustainable Production, Processing and
Safety of Animal Origin Foods: Challenges
and Opportunities”

National Symposium on Integrating One
Health: Bridging the Gap at Animal-Human-
Environment Interface

MDP on Leadership
(a Pre-RMP Programme)

Development

Meeting with Officials of Deonar Abattoir,
BMC, Mumbai

International workshop on “Point-of-care
testing for tackling AMR with a one health
perspective” held in collaboration with
University of Southampton, UK.

ISSGPUCON 2024 and International
Conference on Recent Trends and Future
Perspectives to Improve the Performance,
Health and Welfare of Small Ruminants
under Changing Climate Scenario

“One Health and Agroecology: Building
Synergies” workshop organised by MoEFCC,
Govt. India and GIZ, Germany.

Workshop entitled “Scientific Writing & Ethics
in Enhancing Publication (SWEEP) Success".

and
Game

'Green
Global

National Symposium on
Sustainable Meat Sector:
Changer

“4% Food Safety and Food Quality conference”
and Expert for BRICS roundtable meeting.

National Seminar on ‘Policy and Strategies
for the Indian Goat Sector in Amrit Kaal'.

BIS FAD 18 Slaughterhouse and Meat
Industry Sectional Committee meeting
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01-02 September, 2024

29-30 July 2024

28-30 September 2024

21-24 November 2024

14-15 November, 2024

02-13, December 2024

18 December 2024

25-26 March 2024

24-26 April, 2024

03 June 2024

08-09 August, 2024

26-28 September

30 September to 2
October 2024

19 November 2024

17 May 2024

Itanagar, Arunachal
Pradesh

ICAR-IIRR, Hyderabad

DUVASU, Mathura

Veterinary College,
Bengaluru.

Krantisinh Nana Patil
College of Veterinary
Science, Shirwal

ICAR-NAARM,
Hyderabad

Deonar Abattoir,
BMC, Mumbai

ICAR-CIFT, Cochin

RIVER, Pondicherry

New Delhi

Pondicherry
University,
Pondicherry

DUVASU, Mathura

RUDN University,
Moscow, Russia

CIRG, Makhdoom

Madras Veterinary
College, Chennai

Dr. C.
Ramakrishna

Dr. Y. Babji

Dr. Deepak
B. Rawool

Dr. Naveena,
B.M

Dr. M.
Muthukumar



NetSCoFAN review meeting

FSSAI - Scientific panel on Antibiotic residues

Annual Review Meeting of ITMUs associated
with ZTMC, ICAR-IVRI, Izatnagar

Annual Review Meeting of ABIs associated
with ICAR-IVRI, 1zatnagar

BIS FAD 18 Slaughterhouse and Meat
Industry Sectional Committee meeting

Technology Conclave

Uncertainty of Measurement and Decision
Rule as per ISO/IEC 17025:2017' conducted
by TCB/QCI.

Fostering collaborative for

promoting Argi-Startups

ecosystem

IMSACON XII and national Symposium on
“Green and sustainable meat sector: Global
game changer”

National Conference on “Biotechnological
Innovations to Augment Health and
Productivity of Livestock and Poultry for
Sustainable Livelihood” and XI Annual
Convention of Society for Veterinary Sciences
and Biotechnology (SVSBT) 2024

National Conference on Building Sustainable
Agricultural Start-ups in India

BIS FAD 18 Slaughterhouse and Meat
Industry Sectional Committee meeting

FSSAI - Scientific panel on Antibiotic residues

Indian Poultry  Science  Association
Conference (IPSACON-2024) and National
Symposium “Shaping the Indian Poultry
Sector for Sustainable Growth

National conference on ‘Biotechnological
innovations to augment health and
productivity of livestock and poultry for
sustainable livelihood’

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

21 June 2024

22 July 2024

24 July 2024

02 August 2024

30 August 2024

30 August 2024

03-04 September 2024

18-20 September 2024

26 to 28 September,
2024

23-25 October, 2024

12-13, November 2024

29 November 2024

10 December 2024

October 16-18, 2024

23-25 October, 2024

CSIR-Indian Institute
of Toxicology
Research, Lucknow

Dr. M.
Muthukumar

Online

Online

Online

ICAR - National
Research Centre on
Mithun, Medziphema,
Nagaland

ICAR - National
Research Centre on
Mithun, Medziphema,
Nagaland,

Online

NAARM, Hyderabad

College of Veterinary
Science, DUVASU,
Mathura,

College of Veterinary
Science, Proddatur,
A.P.

ICAR - NAARM,
Hyderabad

CFTRI, Mysuru

FSSAI, New Delhi

Dr. P. Baswa
Reddy

Nagpur Veterinary
College, Nagpur

College of Veterinary
Science, Proddutur,
SWU
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World Food Safety Day webinar on
“Emergency preparedness for unexpected
food safety challenges”

National Conference on “Augmenting
sustainable production, processing and
safety of Animal origin foods: Challenges and
opportunities”

Workshop on Basic Techniques in Animal
Cell Culture

Webinar on “Evaluation of innovation

excellence indicators”

18" meeting of Biotechnology for Food &
Agriculture Sectional Committee, FAD 23

Meeting of the DBT One Health Consortium
at NIAB

Attended one day Technical Hindi workshop
held at CSIR-IICT

Attended TOLIC-2 Meeting held at ICAR-
NBPGR

Attended one day Technical Hindi workshop
held at ICAR-IIRR.

TOLIC-2 Meeting held at NIPHM

National Workshop on
processing and efficient
livestock byproduct for
sustainability.

"Strategies for
utilization of
environmental

ISSGPUCON 2024 and International
Conference on Recent Trends and Future
Perspectives to Improve the Performance,
Health and Welfare of Small Ruminants
under Changing Climate Scenario

11t International Conference on Sustainable
Solid Waste Management.

and
Game

'Green
Global

National Symposium on
Sustainable Meat Sector:
Changer
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07 June, 2024

21 - 23 November,
2024

26 February to 1 March
2024

26 April 2024

14 May 2024

18 - 19 March 2024

11 June 2024

24 July 2024

09 August 2024

28 November 2024

15 March 2024

24-26 April, 2024.

19-22 June, 2024

26-28 September

ICAR-CIFT, Cochin Dr.S.
Kalpana

Veterinary College,

Hebbal, Bengaluru

CCMB, Hyderabad Dr. Gireesh
Babu P.

Online

Online

NIAB, Hyderabad Dr.L.R.
Chatlod

CSIR-IICT, Hyderabad

ICAR-NBPGR,
Hyderabad

ICAR-IIRR,
Rajendranagar,
Hyderabad

NIPHM,
Rajendranagar,
Hyderabad

ICAR-IVRI, Bareilly,
Uttar Pradesh.

Dr. Rituparna
Banerjee

RIVER, Pondicherry

Rhodes, Greece

DUVASU, Mathura



Digital Competency, New Tools, and Software
for Efficient Computer Applications (Virtual)

FAD  18/Panel VI:Panel on Waste
Management related to Slaughterhouse and
Meat Industry Panel Committee meeting

National Workshop on
processing and efficient
livestock byproduct for
sustainability.

"Strategies for
utilization of
environmental

International Conference on ‘Recent Trends
and Future Perspectives to Improve the
Performance, Health and Welfare of Small
Ruminants under Changing Climate Scenario’

and

"

National ~Symposium on "Green
sustainable meat sector: Global game changer

National Symposium “Shaping the Indian
Poultry Sector for Sustainable Growth

Digital Competency, New Tools and Software
for Efficient Computer Applications

AgrlP 2024 - Short Course on Patents in
Agriculture

Xl Conference of Indian Meat Science
Association and National Symposium

VIl Annual Convention of the Association of
Meat Scientists and Technologists (AMST)
and the National Conference

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

January 03-09, 2024

March 5, 2024

15 March 2024

24-26 April, 2024

26-28 September, 2024

16-18 October, 2024
03-09 January 2024
15 January to

15 February 2024

26-28 September 2024

21-23 November 2024

ICAR-IASRI, New Delhi  Dr. Yogesh P.

Gadekar
ICAR-NMRI Hyderabad

[ICAR-IVRI, Bareilly,
Uttar Pradesh.

Rajiv Gandhi Institute
of Veterinary
Education and
Research, Puducherry,
India

College of Veterinary
Science & Animal
Husbandry, DUVASU,
Mathura.

Nagpur Veterinary
College, Nagpur

Online Dr. Vishnuraj

M. R.

Online

College of Veterinary
Science and Animal
Husbandry, DUVASU,
Mathura, U. P.

Veterinary College
Hebbal, Bengaluru,
KVAFSU, Karnataka
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Publications

ICAR-NMRI @2024

Review/Technical/Popular articles: 09

Training manuals edited/prepared : 07

Patent: :Granted 04; filed: 03

Books authored/edited: 03

Research Papers
Research Papers with NAAS ID

1.

Tahseen A., and Gurunathan, K. (2024).
Evaluation of Modified Atmosphere
Packaged Chicken Breast Meat during
Refrigeration Storage. Journal of Meat
Science, 19(1), 78-86. https://doi.
org/10.48165/jms.2024.19.01.0.9  (NAAS
ID J372; score 3.98).

Tahseen A., Muthukumar, M., Sathu, T.,
Vasudevan, V. N., Irshad, A. and Preethy
John. (2024). Navigating Plant-based Meat
Analogues: A Review of Challenges and
Strategies for Consumer Acceptance.
European Journal of Nutrition & Food Safety,
16 (6): 139-155. (NAAS ID E148; Score 5.14).

Aderao, G.N., Sahoo, A., Bhatt, R.S. Soni,
L.K., Gadekar, Y.P. and Kumawat P.K.
(2024). Ziziphus nummularia and Acacia
nilotica leaves based polyphenols rich
diet modulates fatty acid profile and
keeping quality of lamb meat. Small
Ruminant Research, 107406. https://doi.
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Policy document: 01

org/10.1016/j.smallrumres.2024.107406.
(NAAS ID S048; score: 7.80)

Aravind Kumar, N., Vishnuraj, MR,
Vaithiyanathan, S., Ch. Srinivas, Chauhan,
A., Pothireddy, N., Reddy, T. U. K. and
Barbuddhe S.B. (2024). First report
on ddPCR-based regression models
for quantifying buffalo substitution in
'Haleem' - a traditional meat delicacy.
Journal of Food Composition and
Analysis, 126, https://doi.org/10.1016/j.
jfca.2023.105879. (NAAS ID J257; score
10.30).

Brindha, S., Shinde, S. V., Bhure, M,
Chaudhari,S.P.,Khan, W. A., Kurkure, N. V.,
Rawool, D. B., and Barbuddhe, S. B. (2024).
Occurrence of coxiellosis in ruminants
and its associated risk factors. Acta
Tropica, 255, 107235. https://doi.
org/10.1016/j.actatropica.2024.107235
(NAAS ID: A035; NAAS Score: 8.10).

Brindha, S., Shinde, S. V. Dongre, S.
A., Chaudhari, S. P., Khan, W. A., Patil,



10.

A. R., Kurkure, N. V., Rawool, D. B., Naik,
B. S., and Barbuddhe, S. B. (2024). Acute
Q fever in individuals with acute febrile
illness & exposure to farm animals:
Clinical manifestations &  diagnostic
approaches. The Indian Journal of Medical
Research, 159(6), 681-688. https://doi.
org/10.25259/IJMR_1549_23. (NAAS ID: 1081;
NAAS Score: 8.70).

Choudhary, B.K.,Choudhary, M., Barbuddhe,
S.B. and Shanker, A. (2024) Partial genomic
characterization  of  Chromobacterium
piscinae from India reveals multi drug
resistance. Brazilian Journal of Microbiology.
55(2):1557-1567. doi: 10.1007/s42770-024-
01288-z. (NAAS ID: B177; NAAS Score: 8.20).
David,S.,Sophia,l.,Anbazhagan,S.,Karikalan,
M., Saravanan, R., Viswas, K. N., Thomas, P.,
& Chaudhuri, P. (2024). Outer membrane
vesicles as nanovaccine candidates against
pathogenic Leptospira in experimental
Guinea pig model. Biologicals: Journal of
the International Association of Biological
Standardization, 86, 101764. https://doi.
org/10.1016/j.biologicals.2024.101764.
(NAAS ID: BO77; Score: 7.7)

Desai, S. S., Padikkamannil, A., Deepika
Roy, K. A., Sandeep, N.C., Ahalya, AK,
Vinod, V. K., Krishnan, R., Barbuddhe, S. B.,
Rawool, D. B., Vergis, J. (2024). Synthesis of
a novel cobalt-based DABCO framework:
Evaluation of cytotoxicity potential and its
antibacterial potential against multi-drug-
resistant pathogens. Journal of Molecular
Structure, 1325, https://doi.org/10.1016/j.
molstruc.2024.141056. (NAAS ID: J396;
NAAS Score: 10.00).

Girish, P.S., Priyanka, D., Reddy Vijay
Bhaskar, Sudheer, K., Vikram, R., Jawla
Jyoti, Raveendhar, N., Ramakrishna C. and
S. B. Barbuddhe (2024). Portable Meat
Production and Retailing Facility (P-MART): A
novel technology for clean meat production
from sheep and goats. Animal Production
Science. Animal Production Science 65,

11.

12.

13.

14.

15.

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

AN24351 https://doi.org/10.1071/
AN24351. (NAAS ID: A183; NAAS Score:
7.30)

Koneti, P.B.,, Mohammad Raziuddin,
Banerjee, R., Devangare, A.A., Kulkarni,
R.C., Bhosale, A.V., Maheswarappa, N. B.,
Belore, B., Judy, L., Sowmya, P., Thakre,
S.. Hangarkar, M. (2024). Biopolymer
characterization: gelatin from poultry
waste as a sustainable alternative. Journal
of Meat Science, 19(2), 1-6. https://doi.
org/10.48165/jms.2024.19.02.01.  (NAAS
ID J372, score 3.98)

Kumar, T.P., Gireesh-Babu, P., Vasudevan,
D. et al. (2024). Characterization of Kiss/
Kissr system and expression profiling
through developmental stages indicate
kiss1 to be the active isotype in Clarias
magur. Fish Physiology and Biochemistry,
50: 1353-1373. https://doi.org/10.1007/
$10695-024-01343-4 (NAAS ID F016; score
8.9).

Lalruatfela, Bedekar, M.K., Godavarikar, A.
Valsalam, A., Gireesh Babu P., Rajendran
K.V. (2024). Molecular cloning and
expression of codon-optimized segment
4 hypothetical protein (35 kDa) of tilapia
lake virus (TiLV) in pET-28a(+) expression
vector and development of indirect ELISA
test. Aquaculture International, 32: 5997-
6015. https://doi.org/10.1007/s10499-
024-01452-0 (NAAS ID A277; score 8.9).

Lalthanmawii, J. Banerjee, R.,
Maheswarappa, N.B., Biswas, S., Belore,
B., Prasad M.G. and G. Patra (2024).
Ultrasound-assisted extraction for
green recovery of poultry skin collagen
hydrolysates  with  antioxidant and
antihypertensive  activities.  Biomass
Conversion and Biorefinery, 1-14. https://
doi.org/10.1007/s13399-024-05903-9.
(NAAS ID B085, score 10.00)

Mohan, B., Abishad, P., Arya, P. R., Dias,
M., Vinod, V. K., Karthikeyan, A., Juliet, S.,
Kurkure, N. V., Barbuddhe, S. B., Rawool,
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16.

17.

18.

19.

20.

D. B., and Vergis, J. (2024). Elucidating
antibiofilm as well as photocatalytic
disinfection potential of green synthesized
nanosilver against multi-drug-resistant
bacteria and its photodegradation ability
of cationic dyes. Gut Pathogens, 16(1),
51. https://doi.org/10.1186/s13099-024-
00639-3 (NAAS ID: G068; NAAS Score:
10.30).

Nagre, G. K., Kadam, M. M., Bhaisare, D. B,,
Patil, A. R., Gadekar Y. P. and Rathod K.S.
(2024). Higher slaughter weight affects
broiler meat quality and bird welfare.
Indian Journal of Animal Sciences 94(5):
452-459. https://doi.org/10.56093/ijans.
v94i5.146120 (NAAS ID 1043; score: 6.40)

Nagre, G.K., Kadam, M.M., Bhaisare, D.B.,
Patil, A.R., Gadekar, Y.P. and Rathod,
K.S. 2024. Effect of increasing broiler
slaughter weight on growth performance,
economics, immunity and chemical
composition of meat. Indian Journal of
Poultry Science, 59(2):177-182 (NAAS ID
[094; score:5.30)

Namratha, K. B, Naveena, B. M., Fairoze, N.,
Banerjee, R., Mohan, K., and Muthukumar,
M. (2024). Deciphering proteome changes
and meat texture of traditional halal
slaughtered spent sheep subjected to
low-voltage electrical stimulation and
ageing. Indian Journal of Animal Sciences.
94(4): 1-6. https://doi.org/10.56093/ijans.
v94i4.129348 (NAAS ID 1043, score 6.40)

Parmar, N., Malik, S. S., Kumar, M., Yadav,
J. P.,Vinod, V. K., Sivaprasad, M. S., Kumar,
B., Vergis, J., Sanjumon, E. S., Barbuddhe,
S. B., and Rawool, D. B. (2024). Molecular
and serological screening of coxiellosis in
bovines with reproductive disorders in
dairy farms. Veterinary Journal (London,
England:1997), 308, 106229. https://doi.
org/10.1016/j.tvjl.2024.106229 (NAAS ID:
V022; NAAS Score: 8.30).

Prasad M. G., Naveena B. M., Rituparna
Banerjee, Muthukumar, M., Balaji B.
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21.

22.

23.

24.

M., Mishra, B. P., Sen ARR. and Biswas
A.K. (2024). Decoding Halal and Jhatka
slaughter: novel insights into welfare
and protein biomarkers in slow-growing
broiler chicken. Journal of the Science of
Food and Agriculture. 104(15), 9160-9168.
https://doi.org/10.1002/jsfa.13737. (NAAS
ID J575, score 11.10)

Banerjee, R., Naveena, B.M., Muthukumar,
M. and Sowmya, D. (2024). Quality, storage
stability, and effect of cryoprotectants on
ultrastructure of superchilled chicken.
Journal of Meat Science.18(2): 37-46. https://
doi.org/10.48165/jms.2023.18.02.06
(NAAS ID J372 Score 3.98).

Sandeep, N.C., Abishad, P., Vinod, V.K,
Karthikeyan, A., Juliet, S., Kurkure,
N.V., Barbuddhe, S.B., Rawool, D.B.
and Vergis, J. (2024). Evaluation of ZnO
nanoparticles from ‘Monsooned Malabar
Robusta Coffee’ husk as a potential
antioxidant and biocidal candidate: A
sustainable valorization approach, Journal
of Drug Delivery Science and Technology,
96,105675, https://doi.org/10.1016/j.
jddst.2024.105675 (NAAS ID: J189; NAAS
Score: 10.50).

Suman, S., Pavan-Kumar, A., Saurabh, S.,
Katneni, V. K., Prabhudas, S. K., Varshney,
S., Sweta Pradhan, Gireesh-Babu, P., Das
R., Chaudhari, A. (2024). Transcriptome
analysis of mantle and pearl sac of
freshwater pearl mussel Lamellidens
marginalis to identify biomineralisation-
associated genes. Molluscan Research,
44(2): 107-117. https://doi.org/10.1080/
13235818.2024.2324466 (NAAS ID M115;
score 7.0).

Surendran, S., Pathan, M., Walke, P., K.R.
Syam, Gireesh-Babu, P., Poojary, N. and
Sharma R. (2024). Green synthesis and
characterization of multiwall carbon
nanotubes from sugarcane bagasse
as a biogenic catalyst via chemical
vapour deposition method using LPG as



25.

hydrocarbon source. Materials Letters,
359: 135904. https://doi.org/10.1016/j.
matlet.2024.135904 (NAAS ID M026; score
9.0).

Vishnuraj, M. R., Vaithiyanathan, S,
Baswa Reddy, P., Aravind Kumar, N., and
Barbuddhe, S. B. (2024). Authentication of
traditional meat products (Haleem) sold
in India: a first report confirming species
mislabelling. Journal of Food Science and
Technology, 1-10. https://doi.org/10.1007/
$13197-024-05947-9. (NAAS ID J268; score
9.1).

Research Papers without NAAS ID/
score

1.

Padikkamannil, A., Jayashankar, M,
Hezam, A., Srinath, B.S., Kurkure, N.V.,
Barbuddhe, S.B., Rawool, D.B. and Vergis,
J. (2024). Synthesis and characterization
of nano-cobalt aluminium oxide as
a potential antioxidant, biocidal and
photocatalytic disinfectant against multi-
drug-resistant  pathogens of public
health significance. Nano-Structures &
Nano-Objects, 37, 101112. https://doi.
org/10.1016/j.nan0s0.2024.101112.

Sharma, S., Dixit, B., Rawool, D.B., Singh,
R.V., Shrivastav, N., Mishra, A K., Kaushik, A.
and Dixit M. (2024). Occurrence, Virulence
and Drug Resistance Characterization of
Non-typhoidal Salmonella in Poultry and
Environmental Samples of Rewa City,
India. International Journal of Bio-resource
and Stress Management, 01-9. https://ojs.
pphouse.org/index.php/l)JBSM/article/
view/5502

Books authored/edited

1

2.

I Y. MEH, GEed 9. IRIS T3 AHI .
TeAE (2024). A, M.F.3M9.- TR A
TG HEIH, 5T, g 3fF ISBN:978-
93-5913-497-0 (53 pages).

Kadirvel, G., Muthukumar, M., Thomas, R.,

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

Thameridus, B.M. (2024). Meat processing
and value addition: Viable Business
venture in North East India. Today and
Tomorrow's Printer and Publishers, New
Delhi.

Vishnuraj M.R., Navya Pothireddy, and
S.B. Barbuddhe (2024). FSSAI Manual of
Methods of Analysis of Foods- Meat &
Meat Products, Published by FSSAI, Govt.
of India, New Delhi.

Book Chapters

1.

Barbuddhe S. B., Gadekar Y. P. & B. M.
Naveena 2024. Meat Sector Visioning
and Action Agenda for Continued
Food Security. In H. Pathak et al. (eds.).
Advances in Agri-Food Systems. Springer
Nature Singapore Pte Ltd. 2025 Advances
in  Agri-Food  Systems, https://doi.
org/10.1007/978-981-96-0763-1_9.

Gadekar Y. P., Meena P. &S. B. Barbuddhe
2024. Designer poultry meat production.
In: Kadam M.M., Bhaisare D.B., Kulkarni
R.C., Kadam, A.M. and Chopade S. V. (Eds):
Modern Trends and Advances in Poultry
Farming, Hind Publications, Hyderabad.
ISBN: 978-93-83397-51-8. Pp.305-310.
(Pages 382)

Jairath, Gauri, Gadekar, Y. P., Varun, Mal,
Gorakh, Sen, A. R., Biswas, A. K., Prince
Devadason ., Singh, Birbal, Sharma, Rinku,
Gopinath Devi & Rialch Ajayta (2024).
Climate change, stress and livestock
product quality. In book: A.R. Sen, Suman
Talukder, Gauri Jairath, R. Tiwari, Shahaji
Phand and Sushrirekha Das (Eds). In:
Climate-smart Production and Processing
Technology for Carbon Neutral Meat and
Dairy Foods [E-book] Hyderabad: ICAR-
IVRI & National Institute of Agricultural
Extension Management, Hyderabad,
India. ISBN: 978-81-19663-35-4. Pp.59-69.

Jairath, G., Gadekar, Y. P., Varun, Mal,
Gorakh, Sen, A. R, Biswas, A. K., Prince
Devadason, Talukdar, Suman, Singh,
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Birbal, Sharma, Rinku, Gopinath Devi &
Ajayta Rialch (2024). Role of cultured meat
in sustainability: A global perspective. In
book: A.R. Sen, Suman Talukder, Gauri
Jairath, R. Tiwari, Shahaji Phand and
Sushrirekha Das (Eds). Climate-smart
Production and Processing Technology
for Carbon Neutral Meat and Dairy Foods
[E-book] Hyderabad: ICAR-IVRI & National
Institute  of  Agricultural  Extension
Management, Hyderabad, India. ISBN:
978-81-19663-35-4. Pp.145-152.

Kandeepan G. (2024). Time-Temperature
Indicators (TTIs) for Monitoring Food
Quality. In: Smart Food Packaging
Systems, Avik Mukerjee, Santhosh Kumar,
Manjushree Mishra, Amar Mohanty (Eds)
First Edition, John Wiley & Sons, Ltd.,
Chichester, UK., ISBN: 9781394189564.
P.1-24

Muthukumar M. & Gadekar Y. P. (2024).
Climate-smart technology for abattoir
waste management. In book: A.R. Sen,
Suman Talukder, Gauri Jairath, R. Tiwari,
Shahaji Phand and Sushrirekha Das (EdSs).
Climate-smart Production and Processing
Technology for Carbon Neutral Meat and
Dairy Foods [E-book] Hyderabad: ICAR-
IVRI, lzatanagar & National Institute of
Agricultural  Extension  Management,
Hyderabad, India. ISBN: 978-81-19663-35-
4. Pp.173-180.

Policy document

1.

Naveena, B.M., Muthukumar, M., Sen,
A. R., Banerjee, R., Gadekar, Y. P,
Barbuddhe, S. B., Baswa Reddy, P., Tyagi,
A. K., Mandal, P. K., Krishnan, P., Ganesh
Kumar, B. and Rao, Ch. S. (2024). Building
organized sheep and goat meat sector
in India towards ensuring Atmanirbhar
Bharat. Policy Paper, ICAR-National Meat
Research Institute, Hyderabad, p 39.

110

Patents filed

1. Ultrasound-assisted methodfor extraction
of gelatin from poultry processing waste
(Application no. 202441082670)

2. A method for rapid detection of
Bacillus anthracis spores from soil
and feed supplements (Application
No0.:202441069345)

3. A synthetic Listeriolysin-O peptide-
based indirect ELISA for detection of L.
monocytogenes infection in ruminants.
(Application No.: 202441069346)

Folders/Brochures

1. Barbuddhe, S.B., and Muthukumar, M.
(2024). Video on NMRI. ICAR-National
Meat Research Institute, Hyderabad. (15
Minutes)

2.  Muthukumar, M., Gadekar, Y.P. and
Vishnuraj, M.R. (2024). NMRI at a Glance.
ICAR-National Meat Research Institute,
Hyderabad. (8 pages).

3. Muthukumar,M.,Naveena, B.M.,Banerjee,
R., Yogesh P. Gadekar, Devakrupa, M.,
Syed Miran, and Barbuddhe, S.B. (2024).
Swachh Meat Hub: Connecting Farmer
with market - Published by ICAR - National
Meat Research Institute, Hyderabad. (28
pages).

4. Vishnuraj M.R., Barbuddhe, S.B., Rawool,
D.B., Muthukumar, M. and Kalpana, S.
(2024). Contributions of National Meat
Research Institute (ICAR-NMRI) towards
National Food Safety, ICAR-NMRI,
Hyderabad (4 pages).

Review/Technical/Popular articles

1 3] M, IMEfad T, Td Ane Med]
(2024). HEgHTY: TEEeEds AR diftesk o0
o= T AfgdE sgaepe T AW 2:1-3,
.. 37, 9. T G I, 2elee,
ISBN: 978-93-5913-497-0



T SR, %01 HAR, g T, wifes o,
I TMde, erigar T, & v, diew
o, TRE 9a TF AT 9 M (2024.) AT
G % TV ¥ WG WAl : Th g
Y 2:4-7. AF.U- T HE FATHIH
G, 2SR, ISBN: 978-93-5913-497-0
T SR, %07, AN 0 MEHT, T, AR T, T,
foramd wd TI@ we (2024). TR R e
% fau 7@ 4 AEmchueds isiiaiE
Y 2:8-11. MF.ILI- T TH FATHIH
oM, 3TEE. ISBN: 978-93-5913-497-0
e d wd A W MEE (2024).
FHIREH-Fated 99 e fastgq #q@.
2:15-17. WA A- TRE HE  STIEYH
T, BETER. ISBN: 978-93-5913-497-0
RQuo st T FRRT 9 MeST (2024). A
GoEl SR WO e eAfdw 2:12-14. W
F.3LU- T T SFHIA LI, 2T,
ISBN: 978-93-5913-497-0

e 7. M, fguol oS, gERa 9. anEs
Td . TH FAE (2024). TRR @@ g
% forg @@ & 1 gt iR #HeE  uSel
Y 2:26-32. A.F.FL Y- TR WH FATHIH
G, 2SR, ISBN: 978-93-5913-497-0
gEME T, AN Y MEHR TS 0 F Hed
(2024). 9T HE Uk ChiTen! GHIE. AW
2:46-50. WLH.SALU- TRE HE TIHYUH
GEM, 3@, ISBN: 978-93-5913-497-0

Kandeepan G. (2024). Time-temperature

indicators (TTls) for monitoring food
quality. Fleischwirtschaft International,
4 2024:43-53

Maheswarappa, N.B., Kiran M., Banerjee,
R. (2024) Establishing water buffaloes as
a promising source of red meat in pursuit
of sustainable animal proteins for a better
world. Meat and Muscle Biology, 8(1):
17001, 1-17. https://doi.org/10.22175/
mmb.17001

Lead

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

Papers presented/Invited

lectures delivered

1.

2.

Babji, Y., Kandeepan, G., and Ambedkar.,
Y. R. (2024). Green Preservatives:
Groundbreaking Sustainable Eco-friendly
Solutions for Food Safety and Longevity.
Lead paper presented in the National
Conference on “Augmenting Sustainable
Production, Processing and Safety of Animal
Origin Foods: Challenges and Opportunities”
at College of Veterinary Science, Hebbal,
Bengaluru, 21- 24 November.

Babji,Y.,Kandeepan,G.,and Ambedkar,Y.R.
(2024).Sustainable  Lifestyle  Through
Plant-Derived Eco-friendly Trending Green
Preservatives for Extending the Storage
Stability of Livestock Products. Lead paper
presented at the National Symposium on
“Green and sustainable meat sector: Global
game changer organized at College of
Veterinary Science &Animal Husbandry,
UP, Pandit Deen Dayal Upadhyaya Pashu
Chikitsa Vignan Vishwavidyalaya Evam
Go-Anusandhan Sansthan (DUVASU),
Mathura, 28-30 September 2024.

Barbuddhe S. B. and Rawool, D. B.
(2024). Synergizing one health domains
in addressing climate change for a
sustainable future. Lead paper presented
at National Symposium on Integrating
One Health: Bridging the Gap at Animal-
Human-Environment Interfaces,
organized at Krantisinh Nana Patil College
of Veterinary Science, Shirwal, 14-15,
November 2024

Barbuddhe S. B. and Yogesh P. Gadekar
2024. One Earth, One Health Approach
for Green and Sustainable Meat Sector
at National Symposium on "Green and
sustainable meat sector: Global game
changer” held during 26-28 September at
College of Veterinary Science & Animal
Husbandry, DUVASU, Mathura. Pp.2-7.
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10.

Baswa Reddy, P. (2024). Organic Livestock
Production and Certification in India:
Standards, Issues and Challenges.
Lead paper presented in the Annual
Convention of Society for Veterinary
Sciences and Biotechnology (SVSBT) and
National conference on ‘Biotechnological
innovations to augment health and
productivity of livestock and poultry
for sustainable livelihood’ Organized at
College of Veterinary Science, Proddutur,
SWVU, 23-25 October 2024

Baswa Reddy, P. (2024). Organic poultry
productionandcertificationforsustainable
livelihoods: Issues and prospects in India.
Lead paper presented at the National
symposium of Indian poultry Science
Association (IPSACON-2024) on ‘Shaping
the Indian poultry sector for sustainable
growth'. Organized at Nagpur Veterinary
College, MAFSU, Nagpur 16-18 October
2024.

Banerjee R. 2024. ‘Processing and
value addition of livestock products’ on
26th July, 2024 in Online collaborative
training programme on ‘Value Chain
extension’ organized by Bihar Agricultural

Management & Extension Training
Institute  (BAMETI)  with  MANAGE,
Hyderabad.

Gadekar, Y. P. and Barbuddhe, S.B. (2024).
Valorization of poultry slaughter waste
for sustainable poultry production. Lead
paper presented at IPSACON on “Shaping
the Indian Poultry Sector for Sustainable
Growth” organized at Nagpur Veterinary
College, Nagpur, October 16-18, 2024
Gireesh Babu P. (2024). Applications
of transcriptomics in Fisheries and
Aquaculture. Lead paper presented in
National Webinar on “Omics in Fisheries
and Aquaculture” June 27, 2024 at TNJFU-
IFPGS, Chennai.

Gireesh Babu P. (2024). Authentication
of Meat by DNA Barcoding Techniques.
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12.

13.

14.

15.

Invited lecture delivered in training
program on "Hygienic meat production
and value addition" held at ICAR-
NMRI, Hyderabad during 24.11.2024 to
02.12.2024.

Gireesh Babu P. (2024). Degenerate
primers: Design and Applications. Invited
lecture delivered in High-end workshop
(KAARYASHALA) on “Advancements
in  Molecular Technologies and their
Applications in Food Safety and
Authenticity" held at  ICAR-NMRI,
Hyderabad, 22" - 31st January 2024.

Kandeepan. G. and Babji Y. (2024). Smart
packaging technologies for meat industry.
Compendium. Augmenting sustainable
production, processing, and safety of
animal origin foods: challenges and
opportunities. The national conference.
Veterinary College, Hebbal, Bengaluru,
Karnataka Veterinary, Animal and Fishery
Sciences  University,  Bidar.21st-23rd
November, 2024. P. 38-49.

Kulkarni V.V. and Yogesh Gadekar 2024.
Efficient utilization of byproducts from
slaughterhouse. In: National Symposium
on "Green and sustainable meat sector:
Global game changer” held during 26-
28 September at College of Veterinary
Science & Animal Husbandry, DUVASU,
Mathura. Pp. 52-58.

Muthukumar, M. (2024). Application of
chromatography and mass spectrometry
for safe meat foods. Lead paper presented
in the national Symposium on “Green
and sustainable meat sector: Global
game changer” organised at College of
Veterinary Science, DUVASU, Mathura, 26
to 28 September, 2024.

Muthukumar, M. (2024). Assuring meat
food safety through chromatography
and mass spectrometry. Invited paper
presented in the National Conference on
“Biotechnological Innovations to Augment
Health and Productivity of Livestock



16.

17.

18.

19.

20.

and Poultry for Sustainable Livelihood”
organized by College of Veterinary
Science, Proddatur, 23 - 25 October, 2024.

Muthukumar, M. (2024). Business
opportunities in meat production and
processing. Invited lecture made at
Technology Conclave organised at ICAR
- National Research Centre on Mithun,
Medziphema, Nagaland, 30 August, 2024.

Muthukumar, M. (2024). Entrepreneurship
opportunities in animal meat & livestock
sector” Invited paper presented in the
collaborative training program on “Value
addition in animal products” jointly
organized by MANAGE, Hyderabad
and Karnataka Veterinary, Animal and
Fisheries Sciences University (KVAFSU),
Bidar, 22 - 24 August, 2024.

Muthukumar, M. (2024). Insights on Halal
and Kosher method of meat production.
Invited lecture made atworkshop on“From
Tradition to Regulation: The Integration of
Halal and Kosher Standards in Modern
Meat Laws” organized by School of
Agriculture, Lovely Professional University,
Phagwara, Punjab in association with
ICAR - National Meat Research Institute,
Hyderabad, 25 November, 2024.

Muthukumar, M. (2024). Poultry slaughter
and marketing: skilled interventions for
enhanced market value. Invited paper
presented in training programme on
“Scientific meat production: Extension
modules and techniques for butchers,
meat handlers and consumers” organized
by Department of Livestock Products
Technology, CVAS, KVASU, Mannuthy in
collaboration with MANAGE, Hyderabad,
9to 11 July, 2024

Muthukumar, M. (2024). Prospects of pork
productioninIndia andrecentapproaches
in pork processing technology. Invited
paper presented in the National level
Seminar cum Exhibition on “Recent
management techniques for augmenting

21.

22.

23.

24.

25.
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health, production and reproduction in
pigs” organized by Veterinary College and
Research Institute, Namakkal, 26 to 27
July, 2024,

Muthukumar, M. (2024). Validation of
a multi-residue analysis method for
pesticide residues in chicken using
liquid chromatography-tandem mass
spectrometry. Oral presentation made at
IMSACON Xll and the national Symposium
on “Green and sustainable meat sector:
Global game changer” organised at the
College of Veterinary Science, DUVASU,
Mathura, 26 to 28 September, 2024.

Muthukumar, M. and Yogesh P. Gadekar
(2024). Climate smart technology for
abattoir waste management. Invited
paper presented in training program on
"Climate-smart Production and Processing
Technology for Carbon Neutral Meat and
Dairy Foods", organized by Division of
Livestock Products Technology, ICAR IVRI,
Bareilly in collaboration with MANAGE,
Hyderabad, 5 to 9 August, 2024.

Naveena, B. M., Kiran, M. and Rituparna,
B. (2024). Strategies to identify protein
biomarkers governing meat quality in
sheep. In: International Conference on
Recent Trends and Future Perspectives
to Improve the Performance, Health
and Welfare of Small Ruminants under
Changing Climate Scenario at RIVER,
Pondicherry from 24-26 April, 2024.Pp.
181-191.

Naveena, B. M., Rituparna Banerjee, Balaji,
M. Belore, Varakumar, P. and Sowmya, D.
(2024). Proteomics approaches for muscle
food quality, safety and authenticity. In:
SERB sponsored Hi-end workshop on ‘The
Science of Food Authenticity: A practical
guide to molecular analysis in livestock
products’ organized at ICAR NMRI from
22-31 January, 2024.

Naveena, B. M., Rituparna Banerjee,
Varakumar P, Rutuja Ghule and Rathod
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27.

28.

29.

30.

K.S. (2024). Mass spectrometry-based
proteomic approaches and rapid lateral-
flow assay tools for ensuring meat quality
and safety. In National Symposium on
'Green and Sustainable Meat Sector:
Global Game Changer’ at DUVASU,
Mathura from 26-28 September. 2024. Pp.
149-152.

Rawool, D.B.(2024). Overview of Zoonoses:
Indian  Perspectives. Invited lecture
presented In: Zoonoses Day Celebration
program, organized by Krantisinh Nana
Patil College of Veterinary Science, Shirwal
(MAFSU), 06-10, July 2024

Rawool, D. B., Vergis J., Barbuddhe S. B.
(2024). Alternative to Antibiotics to reduce
the burden of antimicrobial resistance.
Lead paper presented at National
Symposium on Integrating One Health:
Bridging the Gap at Animal-Human-
Environment Interfaces, organized
by Krantisinh Nana Patil College of
Veterinary Science, Shirwal (MAFSU), 14-
15, November 2024

Vishnuraj M.R., (2024). Authentication
issues in foods of animal origin and
advanced molecular techniques
for identification and vulnerability
assessment. Invited lecture delivered
in 4 days -online training program on
‘Sustainable Food Safety through Livestock
Production: A One Health Approach’,
organized by MANAGE & KVASU, 2-5 July
2024.

Vishnuraj M.R., (2024). Precision in a Drop:
Enhancing food safety and authenticity
using Droplet Digital PCR. Invited lecture
delivered in Free Educational Webinar,
organized by Bio-Rad, 24 July 2024

Vishnuraj M.R., Navya Pothireddy, and
S.B. Barbuddhe (2024). Regulatory
Frameworks for Animal Origin Foods:
Safeguarding  Quality, Safety and
Authenticity. Lead paper presented in
International Conference on ‘Augmenting
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31.

32.

33.

34.

35.

Sustainable Production, Processing and
Safety of Animal Origin Foods: Challenges
and Opportunities’ organized at Veterinary
College Hebbal, Bengaluru, KVAFSU, 21-
23 November 2024.

Gadekar, Y.P. and S. B. Barbuddhe 2024.
Valorisation of poultry slaughter waste
for sustainable poultry production. In:
XXXIX Indian Poultry Science Association
Conference (IPSACON-2024) and National
Symposium “Shaping the Indian Poultry
Sector for Sustainable Growth” during
October 16-18, 2024 at Nagpur Veterinary
College, Nagpur (NVC). Pp. 18-25.

Yogesh P. Gadekar delivered a lecture
on the topic "Technologies for Waste
Management and Value Addition for
Sustainable Animal Production" on 18®
November, 2024 during a RAJUVAS,
Bikaner =~ &  MANAGE, Hyderabad
collaborative training program on “Value
Ad(dition in Animal Products: A way towards
Nutritional Security and Livestock Economy”
from November 18-20, 2024.

Yogesh P. Gadekar delivered a lecture
on the topic ‘Application of natural
antimicrobials in meat preservation’ on
10" January, 2024 during Innovations
in meat processing and value addition:
Potential opportunities for natural
antioxidants and antimicrobials. January
8-10, 2024.

Yogesh P. Gadekar delivered a lecture
on the topic “Establishing mobile poultry
meat processing start-ups with an income
potential of Rs. 25000 per month” February
06, 2024 during one month “Kukkutshala
Incubation Programme” for promoting
entrepreneurship development in
poultry production and management
including marketing and Government
schemes organized by ICAR-Central Avian
Research Institute Izatnagar, Bareilly.

Yogesh P. Gadekar delivered a lecture
on the topic ‘Importance of veterinary



36.

37.

38.

antemortem and postmortem inspection
in production and supply of clean and
hygienic meat to the consumers’ on
February 27, 2024 at Pune Municipal
Corporation Pune.

Yogesh P. Gadekar delivered a lecture on
the topic ‘Pollution control measure for
slaughterhouses and effective utilization
of meat industry by-products’ on February
27, 2024 at Pune Municipal Corporation
Pune.

Yogesh P. Gadekar, R. Banerjee, and S.B.
Barbuddhe (2024). Healthier meat and
meat products from small ruminants.
International Conference on ‘Recent
Trends and Future Perspectives to Improve
the Performance, Health and Welfare of
Small Ruminants under Changing Climate
Scenario’ held during 24-26 April, at Rajiv
Gandhi Institute of Veterinary Education
and Research (RIVER), Kurumbapet,
Puducherry - 605 009 India.

Yogesh, P. G., Banerjee, R. and Barbuddhe,
S. B. (2024). Healthier meat and meat
products from small ruminants. In:
International Conference on Recent
Trendsand Future Perspectivesto Improve
the Performance, Health and Welfare of
Small Ruminants under Changing Climate
Scenario at RIVER, Pondicherry from 24-
26 April, 2024. Pp. 193-204.

Abstracts

1.

Aaliya, T., Sathu, T. Muthukumar, M,
Vasudevan, V. N., Irshad, A., Preethy,
J.. Raji, K. (2024). Development and
quality evaluation of plant-based meat
analogues. In: Proceedings of IMSACON
Xl and the national Symposium on “Green
and sustainable meat sector: Global game
changer” organised at the College of
Veterinary Science, DUVASU, Mathura, 26
to 28 September, 2024. Pp 266.

Ajay G., Vishnuraj, M.R., Anusha Chauhan
H., Navya Pothireddy., Deepak B Rawool.,
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S.B. Barbuddhe (2024). Rapid and
Reliable: A Novel Duplex qPCR - HRMA
Technique for Simultaneous Detection
of Listeria monocytogenes and Salmonella
typhimurium in  Meat Products. In:
Proceedings of XX Annual Conference of
Indian Association of Veterinary Public
Health Specialists (IAVPHS) organized at
Krantisinh Nana Patil College of Veterinary
Science, Shirwal, MAFSU, Maharashtra,
14-15 November 2024.

Ajay, G., Vishnuraj, M.R., Aravind Kumar,
N., Navya.P., Gangadharan.M., S.B.
Barbuddhe (2024). Redefining Meat
Authenticity: Advanced Pork Detection
with Iso PCR RPA-CRISPR Cas 12a. In:
Proceedings of Xl Conference of Indian
Meat Science Association and National
Symposium on Green and Sustainable
Meat Sector: Global Game Changer
organized by Department of Livestock
Products Technology, College of Veterinary
Science and Animal Husbandry, DUVASU,
Mathura, U.P, 26-28 September 2024. Pp
333.

Arvind Soni, Y.P. Gadekar, Srobana
Sarkar, RS Bhatt and Arun Kumar
Tomar. 2024. Effect of feeding Albizia
lebbeck leaves on growth performance,
carcass characteristics, meat and product
qualities in finisher lambs. In: Proceedings
of IMSACON-XI, Xl Conference of the
Indian Meat Science Association (IMSA)
and National Symposium on "Green
and sustainable meat sector: Global
game changer” organized by College of
Veterinary Science & Animal Husbandry,
DUVASU, Mathura. 26-28 September,
2024. Pp. 267.

Banerjee R., Maheswarappa, B. M., Koneti,
P. B., Satish, J., Dasoju, S., Varakumar,
P., and Singh, S. (2024). Bioactivity of
functional protein hydrolysates from
goat by-products: in-vitro and in-silico
approach. In: International Conference on
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Recent Trends and Future Perspectives
to Improve the Performance, Health
and Welfare of Small Ruminants under
Changing Climate Scenario at RIVER,
Pondicherry from 24-26 April, 2024.
Pp.162 (Best oral 1)

Banerjee R., Maheswarappa, B. M., Koneti,
P. B., Satish, J., Dasoju, S., Varakumar,
P., and Singh, S. (2024). Bioactivity of
functional protein hydrolysates from
goat by-products: in-vitro and in-silico
approach. In: International Conference on
Recent Trends and Future Perspectives
to Improve the Performance, Health
and Welfare of Small Ruminants under
Changing Climate Scenario at RIVER,
Pondicherry from 24-26 April, 2024.
Pp.162 (Best oral 1Y)

Farhan Kawsar, S. Z., Muthukumar, M.,
Patra, G., Biswas, S., Sen, AR., Judy,
L. (2024). Impact of microbial culture
and aeration on composting of poultry
slaughter waste. In: Proceedings of
IMSACON XIl and the national Symposium
on “Green and sustainable meat sector:
Global game changer” organised at the
College of Veterinary Science, DUVASU,
Mathura, 26 to 28 September, 2024. Pp
249.

Gadekar Y.P., Kadam Vinod V., Soni A,
Muthukumar M. and Barbuddhe S.B.
(2024). Utilization of waste chicken
feathers and coarse wool for sustainable
biocomposite development. In:
ProceedingsofIMSACON-XI,XIIConference
of the Indian Meat Science Association
(IMSA) and National Symposium on
"Green and sustainable meat sector: Global
game changer” organized by College of
Veterinary Science & Animal Husbandry,
DUVASU, Mathura, 26-28 September,
2024. Pp. 227.

Gadekar, Y.P.,, Kadam, V.V., Soni, A,
Muthukumar, M., Barbuddhe, S.B. (2024).
Utilization of waste chicken feathers and
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10.

11.

12.

13.

coarse wool for sustainable biocomposite
development. In:  Proceedings  of
IMSACON XIl and the national Symposium
on “Green and sustainable meat sector:
Global game changer” organised at the
College of Veterinary Science, DUVASU,
Mathura, 26 to 28 September, 2024. Pp
227.

Gangadharan Muthukumaragurupandian.
, Vishnuraj, M.R., Navya Pothireddy., Ajay,
G., Anusha Chauhan., S. B. Barbuddhe
(2024). Application of Probiotics in Chicken
to Enhance Meat Quality, Productivity and
Safety. In: Proceedings of XIl Conference
of Indian Meat Science Association and
National Symposium on Green and
Sustainable Meat Sector: Global Game
Changer organized by Department of
Livestock Products Technology, College of
Veterinary Science and Animal Husbandry,
DUVASU, Mathura, U.P, 26-28 September
2024. Pp 226.

Ghule, Rutuja P, Naveena, B.M,,
Varakumar, P., Banerjee, R., Rathod,
K.S. (2024) Point-of-care Lateral Flow
Immunoassay for Authentication of Cold-
Slaughtered (Dead Bird) Meat. In: Book
of Abstracts of National Conference on
‘Green and Sustainable Meat Sector:
Global Game Changer (IMSACON XIl),
DUVASU, Mathura, U.P, 26-28 September
2024. Page no. 278. (2" prize poster)

Ghule, Rutuja P, Naveena, B.M.,
Varakumar, P., Banerjee, R., Rathod,
K.S., Medhi, L., Roy, S (2024). Point-of-
Care Lateral Flow Immunoassay for
Authentication of Chicken Meat. In: the
book of abstracts ‘Shaping the Indian
Poultry Sector for Sustainable Growth”,
XXXIX Annual Conference and National
Symposium of Indian Poultry Meat
Association (IPSACON), Nagpur Veterinary
College, Nagpur. Page no. 142.

Ghule,
Varakumar, P.,

Rutuja P, Naveena,
Banerjee, R,

B.M.,
Rathod,



14.

15.

6.

17.

K.S. (2024) Point-of-care Lateral Flow
Immunoassay for Authentication of Cold-
Slaughtered (Dead Bird) Meat. In: Book
of Abstracts of National Conference on
‘Green and Sustainable Meat Sector:
Global Game Changer (IMSACON XIl),
DUVASU, Mathura, U.P, 26-28 September
2024. Page no. 278. (2™ prize poster)

Ghule, Rutuja P, Naveena, B.M,,
Varakumar, P., Banerjee, R., Rathod,
K.S., Medhi, L., Roy, S (2024). Point-of-
Care Lateral Flow Immunoassay for
Authentication of Chicken Meat. In: the
book of abstracts ‘Shaping the Indian
Poultry Sector for Sustainable Growth”,
XXXIX Annual Conference and National
Symposium of Indian Poultry Meat
Association (IPSACON), Nagpur Veterinary
College, Nagpur. Page no. 142.

Gowtham, M., Niveditha, P., Vergis,
J., Rawool D. B., Barbuddhe, S. B.
(2024). Antimicrobial profile, biofilm

formation, and virulence assessment of
Staphylococcus aureus strains recovered
from bovine clinical mastitis cases. In:
Proceedings of XX Annual Conference of
Indian Association of Veterinary Public
Health Specialists (IAVPHS) and National
Symposium on Integrating One Health:
Bridging the Gap at Animal-Human-
Environment Interface, organized
by Krantisinh Nana Patil College of
Veterinary Science, Shirwal (MAFSU), 14-
15 November, 2024, Pp 99.

Judy L., Banerjee R., Naveena B.M., S.
Biswas., Belore B.M., Prasad M.G., G.
Patra, Koneti P.B. (2024). Green extraction
and valorization of poultry skin: Collagen
hydrolysates with improved functional
attributes and bioactivity. In: Proceedings
of 11th International Conference on
sustainable solid waste management at
Rhodes, Greece, 19-22 June, 2024,

Judy L., Banerjee R., Naveena B.M,
Biswas S., Patra, G., Prasad M.G., Koneti

18.

19.

20.
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P.B. (2024). An in-vitro and in-silico study
on antioxidant and antihypertensive
activities of ultrasound-assisted green
extraction of collagen hydrolysates. In:
Book of Abstracts of National Conference
on ‘Green and Sustainable Meat Sector:
Global Game Changer (IMSACON XIl),
DUVASU, Mathura, U.P, 26-28 September
2024. pp. 252.

Kalpana,S (2024). In-house confirmatory
method validation for trace analysis
of chloramphenicol in buffalo meat
using LC-MS/MS. In seventh convention
of Association of Meat Scientist and
Technologist & National Conference on
“Augmenting sustainable production,
processing and safety of Animal origin
foods: Challenges and opportunities”
organized by Bidar Veterinary College,
Hebbal, Bengaluru from 21+ 23
November, 2024.

Kaore, M., Patil, V., Badar, S., Hedau, M.,
Chaudhari, S., Rawool, D.B., Barbuddhe,
S.B., Vergis, J., and Kurkure, N.V. 2024.
In vitro antibacterial activity of five
essential oils against Salmonella enterica
subspecies enterica serovar Typhimurium
of poultry origin and their correlation with
antibiotics. In: 5th Biennial Poultry Health
Conference and National Symposium on
‘Poultry Health: Current Challenges and
Future Strategies’ 23-24 February, 2024

Koneti, P.B., Rituparna Banerjee., Md.
Raziuddin M.N., Naveena B.M., Judy.L.,
Balaji Belore., Bidyut Prava Mishra.,
Sowmya. P., Sandip. T., Hangarkar. M.
(2024). Extraction and characterization
of gelatin affected by various food grade
acids from poultry by-products blend. In:
Book of Abstracts of National Conference
on ‘Green and Sustainable Meat Sector:
Global Game Changer (IMSACON XIl),
DUVASU, Mathura, U.P, 26-28 September
2024. pp 250
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21.

22.

23.

24.

Krishnachaithanya, I., Muthukumar, M.,
Subavarshini, M., Kanchana, K., Naveena,
B. M., Rawool, D.B. (2024). High protein
chicken drunken noodles for fast-paced
lifestyle. In: Proceedings of IMSACON XIl
and the national Symposium on “Green
and sustainable meat sector: Global game
changer” organised at the College of
Veterinary Science, DUVASU, Mathura, 26
to 28 September, 2024. Pp 293.

Lulu Gonmei, Sophia, I, Dengan Geyi.,
Lakshmi Prakashan., Himani Dhiman.,
Athira, V., Prasad Thomas. (2024). Isolation
and Characterization of Bacteriophage
against Drug Resistant Salmonella Enterica
Serovar Kentucky. In: International
Conference on Microbiological Research:
Current Challenges and Future
Perspectives (ICMR: CCFP-2024), 9th
to 11th January 2024 at Bharathidasan
University, Trichy, Tamil Nadu. pp. 14.

Medhi, L., Banerjee, R., Rathod., K. S,
Naveena, B. M., Roy, S., Ghule, R, P,
Varakumar, S, Verma, A. K, Satish, .,
Singh, S. (2024). Functional properties
and bioactivities of goat plasma protein
hydrolysates. In: Book of Abstracts of
National Conference on ‘Green and
Sustainable Meat Sector: Global Game
Changer  (IMSACON  XIl), DUVASU,
Mathura, U.P, 26-28 September 2024.
Page no. 251-252.

Medhi, Liyena., Banerjee, R., Rathod.,
K. S., Naveena, B. M., Roy, S., Ghule, R,
P., Varakumar, S, Verma, A. K, Satish, J.,
Singh, S.(2024). Functional properties and
bioactivities of chicken plasma protein
hydrolysates. In: the book of abstracts
‘Shaping the Indian Poultry Sector for
Sustainable  Growth’, XXXIX Annual
Conference and National Symposium
of Indian Poultry Meat Association
(IPSACON), Nagpur Veterinary College,
Nagpur. Page no. 145.
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25.

26.

27.

28.

Meena P. and Y. P. Gadekar. 2024.
Physico-chemical, Microbiological and
Sensory Properties of Chicken Sausage
Incorporated with Beetroot (Beta vulgaris)
Powder. In: Proceedings of IMSACON-
Xl, XIl Conference of the Indian Meat
Science Association (IMSA) and National
Symposium on "Green and sustainable
meat sector: Global game changer”
organized by College of Veterinary Science
& Animal Husbandry, DUVASU, Mathura.
26-28 September. Pp. 314.

Mishra, B.P., Naveena, B.M., Rao, B.E,
Banerjee, R., Nagamallika, E., Prasad,
M.G., Mishra, J. and Rath, P. K. (2024).
Extraction and characterization of spent
hen skin gelatin compared to commercial
porcine gelatin. In: Compendium of VIl
Annual convention of AMST and national
conference on ‘Augmenting sustainable
production, processing and safety of
animal origin foods: challenges and
opportunities” from 21-23% November,
2024 organized by Dept. of LPT, Veterinary
College, Hebbal, Bengaluru. Pp. 180.

Mishra, B.P., Naveena, B.M., Rao, B.E.,
Banerjee, R., Nagamallika, E., Prasad,
M.G., Belore, B.M., Mishra, J. and Rath, P.K.
(2024). A novel strategy for authentication
and quantification of tissue origin of
porcine and water buffalo hide gelatin in
processed food products using multiple
reaction monitoring mass spectrometry
approaches. In: Book of Abstracts of
National Conference on ‘Green and
Sustainable Meat Sector: Global Game
Changer  (IMSACON  Xll), DUVASU,
Mathura, U.P, 26-28 September 2024. pp.
334.

Monish V., Sudheer K., Kandeepan.G.,
Bhaskar Reddy GV. Yashwanth Reddy
M. (2024). Evaluation of oxygen
scavenger active sachet for active
packaging of chicken meat drumsticks
under refrigeration storage (4+1°QC).



29.

30.

31.

Compendium. Augmenting sustainable
production, processing, and safety of
animal origin foods: challenges and
opportunities. VII Annual convention of
the association of meat scientists and
technologists (AMST) and the national
conference. Department of LPT, Veterinary
college, Hebbal, Bengaluru, Karnataka
Veterinary, Animal and Fishery Sciences
University, Bidar.21st-23rd November,
2024.P. 157.

Navya Pothireddy., Vishnuraj, M.R,,
Rachel, K.\V. Baswa Reddy, P. K
Shivashankar., Ajay, G., Gangadharan,
M., Anusha Chauhan., S. B. Barbuddhe
(2024). Understanding the genetic basis of
Intramuscular Fat and Fatty Acid Profiles
in Nellore and Deccani Sheep Breeds:
A Key to Meat Quality Improvement. In:
Proceedings of VII Annual Convention of
the Association of Meat Scientists and
Technologists (AMST) and the National
Conference organized by Veterinary
College Hebbal, Bengaluru, KVAFSU, 21-
23 November 2024.

Navya Pothireddy., Vishnuraj, M.R., Rachel,
K.V.,Baswa Reddy., Ajay, G., Gangadharan,
M., Aravind Kumar, N., Anusha Chauhan.,
S. B. Barbuddhe (2024). Exploring the
Genetic Regulation of Intramuscular
Fat (IMF) and Fatty Acid (FA) Profiles
in Nellore Sheep: Gateway for Meat
Quality Enhancement. In: Proceedings
of XII Conference of Indian Meat Science
Association and National Symposium on
Green and Sustainable Meat Sector: Global
Game Changer organized by Department
of Livestock Products Technology,
College of Veterinary Science and Animal
Husbandry, DUVASU, Mathura, U.P, 26-28
September 2024. Pp 264.

Niveditha, P., Doijad, S., Singhal, M., Reddy,
[., Barbuddhe, S.B., Rawool, D.B. (2024).
Occurrence of Listeria monocytogenes in
leafy vegetables, foods of animal origin

32.

33.

34.

35.
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including human for virulence and genetic
diversity in India. In: Proceedings of 21st
International Symposium on Problems of
Listeria and Listeriosis (ISOPOL), organized
by the Quadram Institute in Norwich, UK,
10-13, September 2024, Pp 113.

Niveditha, P., Doijad, S., Singhal, M.,
Reddy, I., Koigoora S., Dutta, T.K., Rawool,
D.B., Barbuddhe, S.B. (2024). Detection
of Listeria monocytogenes from Foods
of Animal Origin in India. In: Proceedings
of 21st International Symposium on
Problems of Listeria and Listeriosis
(ISOPOL), organized by the Quadram
Institute in Norwich, UK, 10-13, September
2024, Pp 118.

Niveditha, P., Goluguri, B.R., Doijad,
S., Singhal, M., Reddy, ., Barbuddhe,
S.B., Rawool, D.B., Koigoora, S. (2024).
Screening and isolation of Listeria
monocytogenes from organic and non-
organic leafy vegetables from Hyderabad.
In: Proceedings of Plant Health In Asia:
Research Priorities and Partnerships,
organized by Vignan's Foundation for
Science, Technology and Research,
Andhra Pradesh, India. 17-18, December
2024, Pp 69.

Niveditha, P., Gowtham, M., Singhal,
M., Reddy, I., Barbuddhe, S.B., Srikanth,
K., Rawool, D.B. (2024). A Comparative
Study on Biofilm Formation and Antibiotic
Susceptibility of Listeria monocytogenes
from Plant (Leafy Vegetables) and
Animal (meat and meat products) Food
Sources from India. In: Proceedings
of 2nd International Conference on

Biotechnology and Interdisciplinary
Technologies  (iCBIT-2024), organized
by Chaitanya Bharathi Institute of
Technology, Hyderabad, India, 13-14,
December 2024.

Niveditha, P., Gowtham, M., Tewari A.,
Vergis, J., Koigoora, S., Rawool, D.B.,

Barbuddhe, S.B. (2024). A study on the
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36.

37.

38.

39.

synthesis and characterization of Green-
Synthesized Silver Nanoparticles and
its antibacterial efficacy against Listeria
monocytogenes-resistant  strains.  In:
Proceedings of XX Annual Conference of
Indian Association of Veterinary Public
Health Specialists (IAVPHS) and National
Symposium on Integrating One Health:
Bridging the Gap at Animal-Human-
Environment Interfaces, organized
by Krantisinh Nana Patil College of
Veterinary Science, Shirwal (MAFSU), 14-
15, November, 2024, Pp 179.

Prasad M. G., Naveena B. M., Banerjee
R., Bidyut P. Mishra, Balaji B. M., Judy L.
(2024). Comparative analysis of traditional
halal meat production and commercial
slaughter techniques. In: International
Conference on Recent Trends and Future
Perspectives to Improve the Performance,
Health and Welfare of Small Ruminants
under Changing Climate Scenario at
RIVER, Pondicherry from 24-26 April,
2024. Pp.182.

Prasad M. G., Naveena B. M., Banerjee R,,
Bidyut P. Mishra, Judy L. (2024). Impact
of Lairage Duration on Meat Quality
Indicators in Chickens: Implications for
Stress and Welfare. In: Book of Abstracts
of National Conference on ‘Green and
Sustainable Meat Sector: Global Game
Changer  (IMSACON  XIl), DUVASU,
Mathura, U.P, 26-28 September 2024. Pp.
252.

Roy, S., Banerjee, R, Biswas, S, Naveena,
B. M., Patra, G, Singh, S., Medhi, L, Ghule,
R. P., and Satish, J. (2024). Gelatin-Starch
based biofilm from Poultry Processing
Waste. In: Book of Abstracts of National
Conference on ‘Green and Sustainable
Meat Sector: Global Game Changer
(IMSACON XII), DUVASU, Mathura, U.P, 26-
28 September 2024. pp -328.

Roy, S., Banerjee, R, Biswas, S, Naveena,
B. M., Patra, G, Singh, S., Medhi, L, Ghule,
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40.

41.

42.

43.

R. P., and Satish, J. (2024). Gelatin-Starch
based biofilm from Poultry Processing
Waste. In: Book of Abstracts of National
Conference on ‘Green and Sustainable
Meat Sector: Global Game Changer
(IMSACON XII), DUVASU, Mathura, U.P, 26-
28 September 2024. pp -328.

Sai Ram N., Yogesh Gadekar, George,
Dominic, S. Kasthuri, V. Bhanu Rekha
and P.K. Mandal.2024. Development
of extruded pet snack using poultry
byproducts meal. In: Proceedings of
IMSACON-XI, XII Conference of the
Indian Meat Science Association (IMSA)
and National Symposium on "Green
and sustainable meat sector: Global
game changer” organized by College of
Veterinary Science & Animal Husbandry,
DUVASU, Mathura. 26-28 September,
2024. Pp. 239.

Sai Ram N., Yogesh Gadekar, George,
Dominic, S. Kasthuri, V. Bhanu Rekha
and P.K. Mandal.2024. Storage stability
of extruded pet snack developed using
poultry by-products meal at ambient
temperature.In: Proceedings of IMSACON-
Xl, Xl Conference of the Indian Meat
Science Association (IMSA) and National
Symposium on "Green and sustainable
meat sector: Global game changer”
organized by College of Veterinary Science
& Animal Husbandry, DUVASU, Mathura.
26-28 September, 2024. Pp. 243.

Sandeep, N.C., Vergis, J., Abishad, P., Vinod,
V.K., Karthikeyan, A., Juliet, S., Kurkure,
N.V., Barbuddhe, S.B. and Rawool D.B.
2024. Valorization of ‘Malabar Monsooned
Robusta Coffee’ husk for synthesis of
zinc oxide nanoparticles: Assessment
of antioxidant, and biocidal properties
against multi-drug-resistant pathogens of
public health importance. In: 36th Kerala
Science Congress, Kasargode. 09-11
February, 2024.

Singh, S., Naveena, B. M., Biswas, S,



44,

45,

46.

Banerjee, R, Varakumar, P., Satish, J.,
Patra, G and Roy, S. (2024). Effects of
Packaging and Storage Temperature on
the Freshness and Shelf Life of Chicken. In:
Book of Abstracts of National Conference
on ‘Green and Sustainable Meat Sector:
Global Game Changer (IMSACON XIl),
DUVASU, Mathura, U.P, 26-28 September
2024. Pp. 301.

Small scale slaughter houses for hygienic
meat production was presented in the
Technical session - Il Value addition and
Entrepreneurship promotion in Mithun
sector at 2" Mithun day celebrations and
National seminar on “Integrated Mithun
farming for enhancing farmers income in
North eastern region of India” on 01-09-
2024.

Sowmya Reddy P., Naveena, B.M., G. V.
Bhaskar Reddy., Indumathi, J., Banerjee R.,
Gangaraju, G., Mishra, B. P. and Belore, B.
M. (2024). Influence of drying methods on
physico-chemical, functional, rheological
and microstructural characteristics of
gelatin from goat skin. In: International
Conference on Recent Trends and Future
Perspectives to Improve the Performance,
Health and Welfare of Small Ruminants
under Changing Climate Scenario at
RIVER, Pondicherry from 24-26 April,
2024. Pp.163

Thakre S. A., M. Raziuddin, Y. P. Gadekar,
A. A. Devangare, M. D. Hangarkar and
R. G. Kukade 2024. Development of pet
food product enriched with encapsulated
omega 3 fatty acids. In: Proceedings
of VIl Annual Convention and National
Conference of Association of Meat
Scientists and Technologists (AMST) on
“Augmenting Sustainable Production,
Processing and Safety of Animal Origin
foods: Challenges and opportunities”
Organized by Veterinary College, KVAFSU,
Hebbal, Bengaluru. 21-23 November
2024. Pp 235.

47.

48.

49.

50.
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Varakumar, P., Naveena, B.M., Rutuja
Ghule, Banerjee, R., and Rathod, K.S.
(2024). Mass spectrometry-based
proteomic approach for differentiation
of cold-slaughtered versus freshly-
slaughtered chicken meat. In: Book of
Abstracts of National Conference on
‘Green and Sustainable Meat Sector:
Global Game Changer (IMSACON XIlI),
DUVASU, Mathura, U.P, 26-28 September
2024. pp 342.

Venkateswarlu, )., Ambedkar, Y.R., Gadekar
Yogesh P., Naga Mallika, E., PrasadaRao T.,
Eswara Rao B., and Sai Ramya L.V.N. 2024.
Valorization of poultry slaughter waste for
pet food production for circular economy.
In: Proceedings of XI Annual Convention
and National Conference of Society for
Veterinary Sciences and Biotechnology
(SVSBT) on Biotechnological innovations
to augment health and productivity of
livestock and poultry for sustainable
livelihood organized by Collage of
Veterinary Science, Proddatur, Andhra
Pradesh. 23-25 October, Pp 235.

Vishnuraj, M.R., Ajay G., Anusha Chauhan
H., Deepak B Rawool.,, S.B. Barbuddhe
(2024). Next-Gen Food Safety: Swift
and Accurate Dual Defence PCR-HRMA
Detection of Listeria and Salmonella
in Meat products. In: Proceedings of
Xl Conference of Indian Meat Science
Association and National Symposium on
Greenand Sustainable Meat Sector: Global
Game Changer organized by Department
of Livestock Products Technology,
College of Veterinary Science and Animal
Husbandry, DUVASU, Mathura, U.P, 26-28
September 2024. Pp 335.

Vishnuraj, M.R., Anusha Chauhan.,
Kajal Kankute., S. B. Barbuddhe (2024).
Advancing Food Integrity: The Role of DNA-
Based Molecular Detection in Combatting
Meat Adulteration and Ensuring Species
Authenticity. In: Proceedings of VII Annual
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51.

52.

53.

54.

Convention of the Association of Meat
Scientists and Technologists (AMST) and
the National Conference organized by
Veterinary College Hebbal, Bengaluru,
KVAFSU, 21-23 November 2024.

Vishnuraj, M.R., Kajal Kankute., Anusha
Chauhan., S. B. Barbuddhe (2024).
Application of Touchdown Duplex PCR
for Sheep Meat Authentication: A Case
Study from Bangalore, Karnataka. In:
Proceedings of VIl Annual Convention of
the Association of Meat Scientists and
Technologists (AMST) and the National
Conference organized by Veterinary
College Hebbal, Bengaluru, KVAFSU, 21-
23 November 2024.

Vivekananda Reddy, B.V.,, Bhaskar
Reddy, G.V., Naga Mallika, E., Mounika,
T., Muthukumar, M., Eswara Rao, B.
2024. Effect of orange peel powder on
quality characteristics of pork patties. In:
Proceedings of National Conference on
“Biotechnological Innovations to Augment
Health and Productivity of Livestock
and Poultry for Sustainable Livelihood”
and Xl Annual Convention of Society for
Veterinary Sciences and Biotechnology
(SVSBT) 2024, organized by College of
Veterinary Science, Proddatur, 23 - 25
October, 2024. Pp 243.

Vivekananda Reddy, B.V., Muthukumar,
M., Nagamallika, E., Eswara Rao, B. (2024).
Mapping of potential environmental
bacterial contaminants in broiler value
chain. In: Proceedings of IMSACON XI|
and the national Symposium on “Green
and sustainable meat sector: Global game
changer” organised at the College of
Veterinary Science, DUVASU, Mathura, 26
to 28 September, 2024. Pp 233.

Yogesh P. Gadekar, Soni A., Banerjee, R,,
Gowane G.R. and Barbuddhe S.B. (2024).
effect of live weight and sex of animal on
carcass attributes of Malpura sheep. In:
Proceedings of International Conference
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of Indian Society for Sheep and Goat
Production and Utilization - ISSGPUCON
2024 organized by Rajiv Gandhi Institute
of Veterinary Education and Research,
Puducherry, 24-26 April, 2024. Pp.161.

Training manuals edited/prepared

1.

Arun Kharate, Waghe P.K, Ravindra, B.D.
and Savitha R.K. (2024) Bookletin Kannada
on ‘Hygienic production of foods of
animal origin’ released during Kisan Mela
organized in collaboration with KVAFSU
at Kakanal village, Balki Tq of Bidar dist,
Karnataka on 17-12-2024, under SCSP
(DAPSC) of ICAR-NMRI. (100 pages)

Krishna, D.,BaswaReddy., Parushuramulu,
S Anita, N (2024) Booklet in Telugu on
‘Broiler kolla pempakamtho upaadhi’
Published by CVSc., Korutla, PVNRTVU
under under SCSP (DAPSC) of ICAR-NMRI.
(26 pages)

Muthukumar, M., Naveena, B.M,,
Banerjee, R., Gadekar, Y.P., Girish, P.S. and
Barbuddhe, S.B. (2024). Entrepreneurial
guide for meat production and processing.
ICAR-National Meat Research Institute,
Hyderabad. (Pages: 139).

Rajanna N., Baswa Reddy P, Sai Kiran |
and Shashank J. (2024) Booklet in Telugu
on ‘Gorrela Pempakam’ Published by KVK,
PVNRTVU, Mamnoor, Warangal, under
NLM project of ICAR-NMRI released on
11-12-2024 (24 pages)

Sarat Chandra A and Swarnalatha G (2024)
Booklet in Telugu on ‘Paadi Parishrama
Jeevanopadhi mariyu paala padaarthala
tayari vidhanamu' released during Kisan
Mela organized in collaboration with
PVNRTVU at College of Dairy Technology,
Kama Reddy Telangana on 26" June 2024
under SCSP (DAPSC) of ICAR-NMRI. (16
pages)

Somkuvar A and Basunathe V (2024)
Booklet in  Marathi on ‘Pashupalan
Kshetratil sandhi va avhani’ Serlene T., et



al released during Kisan Mela organized
in collaboration with MAFSU at Nagpur
Veterinary College, Nagpur on 16% January
2024 under SCSP (DAPSC) of ICAR-NMRI.
(128 pages)

Vishnuraj M.R., Naveena, B. M., Deepak
B Rawool., and Baswa Reddy P (2024).
Training Manual on The Science of

ICAR-NATIONAL MEAT RESEARCH INSTITUTE

Food Authenticity: A Practical Guide to
Molecular Analysis in Livestock Products.
DST-SERB sponsored High-end workshop
(KAARYASHALA) on “Advancements
in  Molecular Technologies and their
Applications in Food Safety and
Authenticity" from 22" - 315t January 2024
at ICAR-NMRI, Hyderabad (Pages 300)
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Awards and Recognition

1 Dr. S. B. Barbuddhe
Director

2 Dr. Y. Babji
Principal Scientist

3 Dr. Suresh Devatkal
Principal scientist

4 Dr. Deepak B. Rawool
Principal scientist
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»
»

»

»

»

»

»

»

»

»

Fellow of Royal Society of Biology, United Kingdom.

Association of Food Scientists and Technologists (India) - Food Safety
and Standards Authority of India Award- 2024 for contributions in
the field of ‘Food Safety'.

Associate Editor, Journal of Microbiological Methods (Elsevier)

Best oral presentation award: Lakshmi Prasanna, K. Sivaswetha,
CH, Naveen, Z. Babji, Y, Sudheer, K (2024). At Annual Post Graduate
Students National Conference on “Milestones in Veterinary Research
and their Application for Improvement of Animal Health and
Production.11-12" December, 2024. College of Veterinary Science,
Sri Venkateswara Veterinary University, Tirupati-517502.

Travel grant award from International Association of Food Protection-
USA to attend the IAFP-Conference at Long Beach, California, USA
(uly 14-17, 2024).

Scholarship Grant to attend an online course on “Inspire-Digital
Technologies in the food Systems” co-funded by EIT-food, European
Union, and Queens University Belfast, UK. (28" October to 2"
December, 2024)

ICAR-Best Technology Award (Animal Science) for Green nano-
antibacterial Technology: Chitosan encapsulated nanosilver
entrapped cinnamaldehyde and thymol to combat multi-drug-
resistant bacteria

Best Oral Presentation Award: Niveditha, P., Gowtham, M., Singhal,
M., Reddy, I., Barbuddhe, S.B., Srikanth, K., Rawool, D.B. (2024). At
2nd International Conference on Biotechnology and Interdisciplinary
Technologies (iCBIT-2024), organized by Chaitanya Bharathi Institute
of Technology, Hyderabad, India, 13-14, December 2024.

Best Oral Presentation Award: Niveditha, P., Gowtham, M., Tewari
A., Vergis, ., Koigoora, S., Rawool, D.B., Barbuddhe, S.B. (2024). At
National Symposium on Integrating One Health: Bridging the Gap
at Animal-Human-Environment Interfaces, organized by Krantisinh
Nana Patil College of Veterinary Science, Shirwal (MAFSU), 14-15,
November, 2024, Pp 179

Best Oral Presentation Award: Sandeep, N.C., Vergis, J., Abishad, P.,
Vinod, V.K., Karthikeyan, A., Juliet, S., Kurkure, N.V., Barbuddhe, S.B.
and Rawool D.B. 2024. Valorization of ‘Malabar Monsooned Robusta
Coffee’ husk for synthesis of zinc oxide nanoparticles: Assessment
of antioxidant, and biocidal properties against multi-drug-resistant
pathogens of public health importance. In: 36" Kerala Science
Congress, Kasargode. 09-11 February, 2024.

Best Poster Presentation Award: Gowtham, M., Niveditha, P., Vergis,
J., Rawool D. B., Barbuddhe, S. B. (2024). Antimicrobial profile, biofilm
formation, and virulence assessment of Staphylococcus aureus
strains recovered from bovine clinical mastitis cases. At National
Symposium on Integrating One Health: Bridging the Gap at Animal-
Human-Environment Interface, organized by Krantisinh Nana Patil
College of Veterinary Science, Shirwal (MAFSU), 14-15, November,
2024.
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Dr. Naveena, B.M.
Principal scientist

Dr. M. Muthukumar
Principal Scientist

Dr. S. Kalpana
Principal scientist

Dr. Kandeepan G.
Principal Scientist

Dr. Rituparna Banerjee
Senior scientist
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Editor, Journal of Food Science & Technology (Springer Nature).

Journal of Food Science and Technology (Food Science) best paper
award for ‘Lateral flow immunoassay-based absolute point-of-care
technique for authentication of meat and commercial meat products’
by Association of Food Scientists and Technologists (India) at 30%
ICFOST from 19-21 December, 2024.

External expert, 239 meeting of Institutional Biosafety Committee,
ICAR-1IRR, Rajendranagar, Hyderabad held on 27 June, 2024.

Convener of FAD18 Scientific Panel on Test Methods, Food &
Agricultural Dept., Bureau of Indian Standards, New Delhi, since
December 2022.

Expert panel member at the “National Conference on Building
Sustainable Agricultural Start-ups in India” organized by ICAR -
National Academy of Agricultural Research Management, Hyderabad
during November 12 - 13, 2024

Chairman, Technical Consultancy Committee for procurement of
Slaughterhouse line fixture for construction of Slaughterhouse at
ICAR-NRC on Mithun Farm, Medziphema, Nagaland.

Best Oral presentation award (First position): in National Conference
on “Augmenting sustainable production, processing and safety
of Animal origin foods: Challenges and opportunities” entitled
“In-house confirmatory method validation for trace analysis of
chloramphenicol in buffalo meat using LC-MS/MS” under technical
session “Food Safety” organized by Bidar Veterinary College, Hebbal,
Bengaluru from 215t - 23 November, 2024.

Fellow of National Environmental Science Academy
Fellow of Association of Meat Scientists and Technologists

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

BIS India representative member to ISO Committee-ballot- methods
for meat and meat products.

Editorial Board of Packaging Technology & Science, Wiley
Representative Member, International Buffalo Federation, Italy.

SERB International Travel Grant for attending 11" International
Conference on Sustainable Solid Waste Management at Rhodes,
Greece from 19-22 June, 2024.

Fellowship of Indian Meat Science Association

Member of Bureau of Indian Standards, FAD18/ Panel-I: Code of
Practices related to Slaughter House and Meat Industry

Member of Bureau of Indian Standards FAD 18/Panel VI: Panel on
Waste Management related to Slaughterhouse and Meat Industry

Prof. K. Sudhakar Reddy JMS Best Paper Award for the paper ‘Unveiling
the Biochemical, Enzymatic, and Hormonal Stress Biomarkers: Effects
of Transportation and Lairage on Sheep Welfare and Meat Quality’ by
Indian Meat Science Association (IMSA) at DUVASU, Mathura, from
26-28 September 2024.

First oral presentation prize for “Bioactivity of functional protein
hydrolysates from goat by-products: in-vitro and in-silico approach”
in International Conference of Indian Society for sheep and goat
production and utilization (ISSGPUCON 2024) from 24-26 April, 2024
at RIVER, Pondicherry.
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Dr. Yogesh P. Gadekar
Senior Scientist
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First poster presentation prize for “An in-vitro and in-silico study on
antioxidant and antihypertensive activities of ultrasound-assisted
green extraction of collagen hydrolysates” in National Conference
on ‘Green and Sustainable Meat Sector: Global Game Changer
(IMSACON XIl), DUVASU, Mathura, U.P, 26-28 September 2024.

First poster presentation prize for “Functional properties and
bioactivities of chicken plasma protein hydrolysates. In National
Symposium of Indian Poultry Meat Association (IPSACON), ‘Shaping
the Indian Poultry Sector for Sustainable Growth’, at Nagpur
Veterinary College, Nagpur.

Co-chairman: In Technical Session-V (TS-V)- ‘Leveraging molecular
and omics approaches for producing globally competitive meat and
meat products National Symposium on “Green and sustainable
meat sector: Global game changer” from 26-28 September, 2024 at
DUVASU, Mathura

Co-chairman: In Technical Session-V: Leveraging molecular and
omics approaches for producing globally competitive meat and
meat products” In XIlI Conference of IMSA and National Symposium
on “Green and sustainable meat sector: Global game changer” from
26-28 September, 2024

Fellowship of Indian Meat Science Association (IMSA), 2024

Member of Committee on BIS Standard Development - Waste
Management in Meat Industry (FAD 18-Panel VI)

Best Oral Presentation Award: Gadekar Y. P., Kadam Vinod V., Soni
A, Muthukumar M. and Barbuddhe S.B. (2024). Utilization of waste
chicken feathers and coarse wool for sustainable biocomposite
development. In: IMSACON-XII, National Symposium on "Green and
sustainable meat sector: Global game changer” held during 26-28
September at College of Veterinary Science & Animal Husbandry,
DUVASU, Mathura.

Best Oral Presentation Award: Venkateswarlu, J., Ambedkar, Y.R,,
Gadekar Yogesh P., Naga Mallika, E., Prasada Rao T., Eswara Rao B.,
and Sai Ramya L.V.N. (2024). Valorization of poultry slaughter waste
for pet food production for circular economy. In National Conference
of Society for Veterinary Sciences and Biotechnology (SVSBT) on
Biotechnological innovations to augment health and productivity of
livestock and poultry for sustainable livelihood held during 23 to 25t
October, Collage of Veterinary Science, Proddatur, Andhra Pradesh.

Best Oral Presentation Award: Thakre S. A., M. Raziuddin, Y. P.
Gadekar, A. A. Devangare, M. D. Hangarkar and R. G. Kukade (2024).
Development of pet food product enriched with encapsulated omega
3 fatty acids. In: National Conference on “Augmenting Sustainable
Production, Processing and Safety of Animal Origin foods: Challenges
and opportunities” Organized at Veterinary College, KVAFSU, Hebbal,
Bengaluru during 21-23 November 2024 Pp 235.

Co-chairman: In Technical Session-V (TS-V)-Leveraging molecular
and omics approaches for producing globally competitive meat and
meat products’: IPSACON-2024 and National Symposium “Shaping
the Indian Poultry Sector for Sustainable Growth” during October 16-
18, 2024 at Nagpur Veterinary College, Nagpur (NVC).

Second prize for the best article: Gauri Jairath, Varun Kumar, Suman
Bishnoi, Monika Rani, Devi Gopinath, Ajayta Rialch, Rinku Sharma,
Birbal Singh, Gorakh Mal and Yogesh P. Gadekar Second Prize for
the article “Technologies for Preservation of Fresh Meat: A Review"”
published in Arpish magazine (Hindi) 2024.
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Dr. Vishnuraj MR
Scientist Senior Scale

Dr. Sophia Inbaraj
Scientist
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Third price in Hindi Shrutilekh Competition during Hindi Chetana
Pakhwara 2024

Third price in Hindi Hand Writing Competition during Hindi Chetana
Pakhwara 2024

First prize in a Quiz competition during Hindi Chetana Pakhwara
2024

First price in Hindi Translation Competition during Hindi Chetana
Pakhwara 2024

Membership of National Academy of Veterinary Science (l)

Best oral presentation award (1t prize) for the paper entitled
“Rapid and Reliable: A Novel Duplex qPCR - HRMA Technique for
Simultaneous Detection of Listeria monocytogenes and Salmonella
typhimurium in Meat Products” at XX Annual Conference of Indian
Association of Veterinary Public Health Specialists (IAVPHS) organized
at Krantisinh Nana Patil College of Veterinary Science, Shirwal,
MAFSU, Maharashtra, 14-15 November 2024

Best oral presentation award (2" prize) for the paper entitled
Redefining Meat Authenticity: Advanced Pork Detection with Iso PCR
RPA-CRISPR Cas 12a at National Symposium on Green and Sustainable
Meat Sector: Global Game Changer organized at Department of
Livestock Products Technology, College of Veterinary Science and
Animal Husbandry, DUVASU, Mathura, U.P, 26-28 September 2024

Best oral presentation award (2" prize) for the paper entitled
“Applicationof Touchdown Duplex PCRfor Sheep MeatAuthentication:
A Case Study from Bangalore, Karnataka” at the National Conference
on organized at Veterinary College Hebbal, Bengaluru, KVAFSU, 21-
23 November 2024

Best oral presentation award (3 prize) for the paper entitled
Exploring the Genetic Regulation of Intramuscular Fat (IMF) and
Fatty Acid (FA) Profiles in Nellore Sheep: Gateway for Meat Quality
Enhancement at National Symposium on Green and Sustainable
Meat Sector: Global Game Changer organized at Department of
Livestock Products Technology, College of Veterinary Science and
Animal Husbandry, DUVASU, Mathura, U.P, 26-28 September 2024

Best oral presentation award at International Conference on
Microbiological Research: Current Challenges and Future Perspectives
(ICMR: CCFP-2024), 9th to 11th January 2024 at Bharathidasan
University, Trichy.
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Technology Certification By ICAR-2024

1. Green Nano Antibacterial Technology: Chitosan encapsulated
nano-silver entrapped thymol and cinnamaldehyde

e
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Dr. Deepak B. Rawool
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Associate
Dr. 5.8. Barbuddbe, Dr. Jess Vergis, D Mitin V. Kurkure

al
ICAR-NMRI, Hyderabad
has doveloped the technology

Green Mano -Antibacterial Technology:
Chitosan encapsulated nanosilver entrapped
cinnamaldehyde and thymel to combat
multi-drug-resistant bacteria: Technology
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2. Superchilling, a promising technology for
improving shelf-life of meat and poultry
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Associate Developers
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of
ICAR-NMRI, Hyderabad
has developed the techrology

Superchilling, a promising technology
for improving shelf-life of meat and
poultry: Technology
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Committees

Research Advisory Committee (RAC)

»

»

»

»

»

»

»

»

»

»

»

Institute Management

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

Dr. V.V. Kulkarni, Former Director, ICAR-
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,
ICAR- IIMR, Hyderabad, Member

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

Dr. S.B. Barbuddhe, Director, ICAR-NMR],
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. Deepak B Rawool, Principal Scientist,
Member Secretary

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,
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, ICAR
- 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

Rajendranagar,

Institutional Animal Ethics Committee
(IAEC)

»

»

»

»

»

»

»

»

Dr. S. B. Barbuddhe, Director & Chairman

Dr. L.R. Chatlod, Biological
Member

Scientist,

Dr. Deepak B. Rawool, Scientist from
different biological discipline, Member

Dr. Sohphia I., Veterinarian, Member

Dr. Lakavath Ramsingh, Main Nominee,
Member

Dr. Nandkumar S. Doijad, Link Nominee,
Member

Dr. Mandava Kiranmai, Scientist from
outside the Institute, Member

Dr. Anwita Mudiraj,
Nominee, Member

Socially Aware
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»

Institutional

Dr. P. Baswa Reddy, Scientist In-Charge of
Animal House Facility, Member Secretary

Biosafety Committee

(1IBSC)

»

»

»

»

»

»

»

»

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, AlIMS,
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
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Institute Technology Management
Committee (ITMC)

»

»

»
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»
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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,
ICAR-NAARM, Hyderabad, Member (IPR
Expert)

Dr. Kandeepan, G., Principal Scientist,
ICAR- 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
(Upto 28.03.2024)

Smt. D. Usha, President, Abhaya
Association for Empowerment of Women,
Hyderabad, Member

Shri T. Devender, AAO, ICAR - NMRI,
Member
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30.

Dr. S.B. Barbuddhe
Dr. Y. Babji

Dr. C. Ramakrishna
Dr. Suresh K. Devatkal
Dr. Deepak B. Rawool
Dr. B. M. Naveena

Dr. M. Muthukumar
Dr. P. Baswa Reddy
Dr. G. Kandeepan

Dr. S. Kalpana

Dr. L. R. Chatlod

Dr. Gireesh Babu P.
Dr. Yogesh P. Gadekar
Dr. Rituparna Banerjee
Smt. K. Varalakshmi
Dr. Sophia Inbaraj

Dr. Vishnuraj, M.R.

Sh. Shashank Pandey
Ms. Sariha R

Sh. T. Devender

Smt. C. Padmaja
Smt. Kola Alekya
Smt. V. Kalpana

Sh. N. Vijay Kumar
Smt. G. Navneetha
Sh. Risabh Sah

Sh. Himanshu Ranjan

Sh. Hardik Jain

Smt. Kanchana Kommi

Sh. Phani Kumar
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Scientific

Director

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Scientist (On study leave)
Scientist

Scientist

Administrative

Administrative Officer (w.e.f. 08-05-2024)
Finance & Accounts Officer (w.e.f. 22-04-2024)
Assistant Administrative Officer

Private Secretary

Assistant (On lien)

Assistant

Upper Division Clerk

Upper Division Clerk

Assistant (DR) (w.e.f. 20.09.2024)

Assistant (DR) (w.e.f. 01.11.2024)

Assistant (DR) (w.e.f. 06.12.2024)

Technical

Senior Technical Assistant (T-4)

Senior Technical Assistant (T-4)
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S. No. Name Designation

31. Sh. B. V. D. Srinivasa Rao Senior Technical Assistant

32. Sh. M. Srinivas Senior Technician (upto17-09-2024)
33. Md. Ramij Reja Technician-|

New Joining(s) to ICAR-NMRI:

Employee Name Designation Date of Joining
1. Sh. Shashank Pandey Administrative Offer 08.05.2024
2 Ms. Sariha R Finance & Accounts Offer 22.04.2024
3 MD. Ramij Reja T-1 02.05.2024
4, Sh. Risabh Sah Assistant (DR) 20.09.2024
5 Sh. Himanshu Ranjan Assistant (DR) 01.11.2024
6. Sh. Hardik Jain Assistant (DR) 06.12.2024

Promotion(s)

S.No Employee Name Promoted to Date of promotion
1. Dr. G. Kandeepan Principal Scientist 26.02.2023
2. Dr. S. Kalpana Principal Scientist 01.03.2023
3. Shri. B.V.D. Srinivasa Rao Sr. Technical Assistant (T-4) 29.08.2022
4. Smt. K. Kanchana Sr. Technical Assistant (T-4) 27.12.2015
5. Shri. P. Phani Kumar Sr. Technical Assistant (T-4) 05.09.2015
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Dr.Y. Babji

Dr. Deepak B.
Rawool

Dr. Naveena B. M.

Dr. Naveena B. M./
Dr. Rituparna
Banerjee

Dr. M. Muthukumar

Dr. Kandeepan G.

Dr. Rituparna
Banerjee

Dr. K. Lakshmi
Prasanna

Mrs. Niveditha
Pollumahanti

Dr. Gowtham M.

Dr. Rutuja Ghule

Dr. Swarup Singh

Dr. Aaliya Tahseen

Dr.B. V.
Vivekananda
Reddy

Ms.
Krishnachaithanya

Ms. Subavarshini.
M

Dr. C. Aswini

Dr. Judy
Lalthanmawii
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Students’ Corner

M.V.Sc.

Ph.D.

Ph.D.

M.V.Sc.

Ph.D.

Ph. D.

Ph. D.

M.Sc (Food
Tech & Qly
Assurance)

M.Sc (Food
Tech & Qly
Assurance)

M.V.Sc.

M.V.Sc.

Sri Venkateswara
Veterinary
University,
Tirupati

Vignan University

ICAR-Indian
Veterinary Research
Institute, Izatnagar,
Bareilly

Maharashtra Animal
& Fishery Sciences
University, Nagpur

West Bengal
University of Animal
& Fishery Sciences,
Kolkata

Kerala Veterinary
and Animal Science
University, Pookode,
Kerala

Sri Venkateswara
Veterinary
University, Tirupati

Mahatma Gandhi
University, Kottayam,
Kerala

Mahatma Gandhi
University, Kottayam,
Kerala

Sri Venkateshwara
Veterinary
University, Tirupati

West Bengal
University of Animal
& Fishery Sciences,
Kolkata

Studies on the Influence of
Nanoencapsulated Ginger
Essential Oil on Quality
Characteristics of Chicken
Patties

Assessment of risk and
molecular epidemiology
of Listeria monocytogenes
recovered from fresh leafy
vegetables/animal-origin
foods

Antibacterial Efficacy
studies of green
synthesized silver
nanoparticle against the
Multi-Drug-Resistant
Staphylococcus aureus
strains of bovine mastitis

Lateral flow immunoassay
integrated image software
for quantification of meat
adulteration

Packaging of Chilled and
Superchilled Meat: Quality,
Safety and Shelf-life

Development and quality
evaluation of plant-based
meat analogues

Mapping of potential
hazards in poultry value
chain

Determination of quality
attributes of millet
incorporated freeze-dried
chicken drunken noodles

Determination of quality
attributes in retort
processed Hyderabadi
mutton haleem

Influence of eco-friendly
packaging material on pork
meat quality at refrigerated
storage

Exploring bioactivities

of ultrasound-assisted
enzymatic hydrolysates
derived from chicken skin
collagen
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Dr. Rituparna
Banerjee

Dr. Yogesh P.

Gadekar

Dr. Vishnuraj M. R
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Dr. Priya K.
Bhargavi

Dr. Sucheta Roy

Dr. Liyena Medhi

Dr. Sairam N

Dr. .
Venkateswarlu

Dr. Sandeep A.
Thakare

Mr. Ajay G.

Mr. Gangadharan
M.

Dr. P. Pavan

Ms. P. Navya

M.V.Sc. Maharashtra Animal
& Fishery Sciences
University, Nagpur

M.V.Sc. West Bengal
University of Animal
& Fishery Sciences,
Kolkata

M.V.Sc. Maharashtra Animal
& Fishery Sciences
University, Nagpur

M.V.Sc. Rajiv Gandhi
Institute of
Veterinary Education
and Research,
Puducherry

M.V.Sc. Sri Venkateswara
Veterinary
University, Tirupati

M.V.Sc. Maharashtra Animal
and Fishery Sciences
University, Nagpur

M. Tech Anna University,
Biotechnology Tamil Nadu

M. Tech Anna University,
Biotechnology Tamil Nadu

M.V.Sc. ICAR-Indian
Veterinary Research
Institute, Izatnagar,
Bareilly, UP

Ph.D. GITAM Deemed to
(Biochemistry  be University
and Bio-

informatics)

Students Research @ICAR-NMRI 2024

Total Students :21
e MVSc Scholars: 11
e PhD Scholars:06

e MSc/M Tech Scholars: 04

Process optimization and
proteome characterization
of gelatin recovered from
poultry processing waste

Encapsulated poultry waste
hydrolysate for developing
gelatin-based biopolymers

Valorisation of blood from
slaughtered animals/
poultry: characterization of
protein hydrolysates and
bioactivities

Development of extruded
pet snack using poultry

by products meal and it's
storage stability at ambient
temperature

Production and storage
stability of pet food

at different packaging
conditions

Development of pet food
product from

chicken by-products
enriched with encapsulated
omega-3 fatty acid

A rapid and accurate
detection of pork
adulteration in meat using
Iso-PCR CRISPR Cas-12a
approach

Application of probiotics in
chicken to enhance meat
productivity and safety

Yet to decide

Transcriptomic study of
factors influencing meat
quality traits in Nellore and
Deccani sheep breeds of
India
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Swachh Bharat Mission

Swachh Bharat Mission

Different activities were undertaken
during the year 2024 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 throughoutthe yearto keep
the campus green and improve the aesthetic
look of the Institute. More than 500 saplings
were planted throughout the year under the
programme Swachh Bharat Abhiyan.

LN s g
Plantation by Dr. Himanshu Pathak, Honble Secretary
(DARE) & Director General, ICAR, New Delhi on Institute
Foundation Day (22-02-2024)

» A il : X 4
Plantation by Shri Gabriel D. Wangsu, the Hon'ble

Minister of Agriculture and Allied sectors, Government
of Arunachal Pradesh on 14" September, 2024.
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Swachhta Hi Seva campaign - 2024
“Swabhav Swachhta - Sanskaar Swachhta”
campaign (17% Sept- 2" Oct, 2024)

In pursuance of Councils instructions

“Swachhta Hi Seva-2024" campaign began
with Swachhta Pledge on 17-09-2024 in

Seminar Hall at 10:00 AM. All the scientific,
technical, administrative and contractual staff
took Swachhta pledge. After the pledge special
plantation drive under “Ek ped maa ke naam”
was undertaken in the campus. Flowering
plants were planted in the campus by staff.

Special plantation drive under “Ek ped maa ke naam”

Under this programme different activities
were undertaken during the period as
suggested by the Council.
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cleanliness, sanitation, and hygiene practices
was conducted at Hopes Foundation School,
Chengicherla.

Swachhata Samvad

Dialogues and discussions promoting
awareness about Swachhta Hi Seva was
organized in MPHS Govt school in Chengicherla
village on 19t Sept,2024.

Human Chain: Human chain was
formed to raise awareness and demonstrate
commitment to cleanliness and sanitation
under Swachhta Hi Seva campaign on 21
Sept,2024.

Swachhata Quizzes at Schools: Interactive
competitions testing students' knowledge and
awareness about cleanliness and sanitation
was conducted at BMRS Grammar High School
in Chengicherla.on 20t Sept, 2024.

Swachhata Class/Swachhata Ki
Pathshaala at schools: Educational
sessions including teaching students about
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Mega Cleanliness Drives with citizen
participation: An awareness rally on

Swachhta Hi Seva was taken out from ICAR-
NMRI,Hyderabad to Chengicherla village on
23 Sept,2024. Many placards-slogans/quotes
and banner about Swachh Bharat were carried
by the staff. The procession traversed many
streets of the village.

Distribution of personal hygiene Kits

Distributed personal hygiene kits which
included hand gloves and masks to safeguard
the sanitation workers from occupational
hazards during cleaning.

Special Campaign 4.0 (02" to 31t Oct,
2024)

In pursuance of Councils instructions
“Special Campaign 4.0" at Institute began
with Dr. S.B.Barbuddhe, Director NMRI,
administering Swachhta pledge to the staff
at 10:00 am on 02-10-2024 and plantation
thereafter. All the scientific, technical,

144

administrative and contractual staff took
pledge. After the Swachhta pledge all the staff
performed shramdaan for one hour at pre
identified sights for cleaning in the campus.
Under this programme cleanliness drive was
undertaken in the institute on daily basis and
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 500 square feet space was
freed from scrap. Alongwith cleanliness drive,
scrap disposal, review of physical files has been
done under record management and weeding
out of old files.
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Swachhta Pakhwada campaign (16t-
315t Dec, 2024)

Swachhta Pakhwada campaign (16-31%
Dec, 2024) began with Dr. S.B.Barbuddhe,
Director ICAR-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.

Dr. S. B. Barbuddhe, Director, administering the
Swachhta pledge to staff Farmer's day celebrated in
collaboration with KVK, At Tippaiguda village Manchal
mandal of Ranga Reddy district on 23.12.2024

Awareness rally in Chengicherla
village: In pursuance of Councils instructions
under “Swachhta Pakhwada” campaign an
awareness rally on Swachh Bharat Abhiyan
was taken out from ICAR-NMRI,Hyderabad to
Chengicherla village on 31t December,2024.
Many placards-slogans/quotes and banner
about Swachh Bharat were carried by the staff.
The procession traversed many streets of the
village.
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Distinguished Visitors

NABARD Officers visited ICAR-NMRI

On July 10, 2024, Shri V.S. Sriram, Deputy General Manager (DGM) of NABARD (National Bank
for Agriculture and Rural Development), and Ms. Swati, also AGM at NABARD visited ICAR-National
Meat Research Institute (ICAR-NMRI) to review the progress of a NABARD-sponsored training
project, which is critical in facilitating advancements in agricultural practices and enhancing the
livelihoods of farmer

Director, ICAR-CIRG Visit

Dr. Manish Kumar Chatli, Director, ICAR-Central Institute for Research on Goats, Makhdoom
Visited institute on 10" June 2024 and had interaction with the faculty of ICAR-NMRI, Hyderabad.
The possibility of collaboration in the area of meat research was discussed in detail. Further, in
future collaborative project proposals would be submitted for external funding.
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Hon'ble Minister of Agriculture and Allied Sectors, Government of Arunachal
Pradesh, visited the ICAR-NMRI, Hyderabad

Shri Gabriel D. Wangsu, the Hon'ble Minister of Agriculture and Allied Sectors, Government
of Arunachal Pradesh, visited the ICAR-National Meat Research Institute on 14 September, 2024,
accompanied by the Secretary of Animal Husbandry, Veterinary, and Fisheries, Government of
Arunachal Pradesh with other officers of Government of Arunachal Pradesh. This visit was part of
a broader initiative to strengthen ties between research institution and state agricultural bodies,
fostering advancements in livestock and meat processing sectors. Emphasizing the potential for
collaboration, Hon'ble Minister underscored the importance of leveraging scientific knowledge
to enhance the meat industry in Arunachal Pradesh, particularly focusing on entrepreneurship,
skill development, and market expansion for livestock farmers of the state. Further, he expressed
keen interest in areas of clean meat production, organic Mithun farming, human resource
development etc.
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CORNELL SATHGURU FOUNDATION SPONSORED ENTREPRENEURSHIP DEVELOPMENT PROGRAMME

Silver Jubilee Foundation Day Celebration at ICAR-NMRI
25th February 2024, Hyderabad

ICAR-Mational Meat Research Institute, Hyderabad, celebrated its 25th Foundation Day today in the presence of the Chiel Guext, Dr Himanshu Pathak,
Secreétary. (DARE) & Director General, (BCAR), Dr. Pathak highbghted the mstitute’s commitment to meat industry rescarch through extemally funded

pajects and collaborations

De 5 B Barbuddhe, Director, ICAR-MMRAL spoke about the jpemey and the milestones of the instmure thraugh these 25 years He briefed about significam

reseafch activities and achievements of the Institute.

Dr. aAminish Kumar Tyagl Assistant Darector General (ANEF), ICAH, & D 5. K. Chaudharn, Deputy Director General (NRM) were also present during the

programme

Formes Instiute directarg, STal, entréprensurs, and incubates were hanaaured tor thedr hard woark and dedication in Shaping the INSINUTEs SUCCRESR

The Insiaute Annual Repor 2023, NMRAL-25 years of excellence, & policy paper on bailding organized sheep and QoAT mear sectar in india, Swachh meat

Hub, and a technical brochere on onganic Ivestock production were rebeased 1o dignitaries during the programme
ICAR-NMRI launch pilot project to combat protein malnutrition in adolescent girls
Hah Jdanuary #2024 Hyderabad

ICAR- Nanional Meat Research Insue, Hyderabed in collabaration with all India Insvirure of Medical Sclences, Hyderabad and Telangana Social Wellare

Residential Educanen institutes Society, initiated a programme under Development Action Plan for Scheduled Cazte 10 assess the nurmional swaus of

adalescem Scheduled Caste girls and combar malnutrition by supplementing animal prateins in the dier ioday

o e T
?’.—%—T

Or. Maveen Micholas, Secretary. TSWREIS. Telangana, praised the Infiiative raken by ICAR-NMAI 10 help the undemnowrished girl chikd among the Scheduled

Caste Community.

Dv. Barbuddihe, Dwecton, ICAR-NMAL emphasised the minatives of the institute onder SCSP for the uplifiment of 5C communily members
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CORNELL SATHGURU FOUNDATION SPONSORED ENTREPRENEURSHIP DEVELOPMENT PROGRAMME

Comell Sathguru Foundation sponsored Entrepreneurship Development Programme
1 3th December 2024, Hyderabad

ICAR-Mational Meat Research Institute, Hyderabad organized a S-day Entrepréeneurship Development Programme on ‘Clean Meat
Production and Vale-added meat Products Processing” from 9th - 13th December 2024, The programme was sponsored by Cormell
Sathguru Foundation for Development, Hyderabad, a non-profit foundation promaoted jointly by Comnell Sathguru Foundation for
development to facilitate sustainable social development for emhancing capacities, knowledge creation, and promoting

entrepreneurship.

The Chief Guest, Dr Raja Rajeswari, Associate Vice-President, Cornell Sathguru Foundation-Development, introduced the foundation’s

Initiatives in fostering entrepreneurs in the agriculture sector

LY

Dr 5. B, Barbuddhe, Director, ICAR-NMRI, emphasized the meat sector's potential, challenges, and the role of technical raining in

bridging gaps. He assured participants of the institute’s commitment in providing technical support

Training programme on value addition and hygienic meat production for NEH students

24rh November-2nd December 2024, Hyderabad

A one-week inlensive TTRINING programme on value addition and hygienic mear production was arganised from 24th November-2nd December 7024 a1 the
ICAR-Natonal Mear Rescarch Instimute, Hyderabad

This program asmed o enhance partcipants’ understanding of modemn 1echnigues in mear processing, value addition, and hygiens pracices, equipping
them with shkills critical Tor ensunng gqualiy aed safety inmeal production

Dr 508 Barbuddhe Director, ICAR-HMRI Hyderabad, interacted with students and urged them 1o advance their knowledge in the bield of thedr ntenes)

The programme covered a wide range of 1opics, mcluding advanced technigues m meat presesvaiion and packaging, value-added mear product

development, quality contred and hygiens in mear processing. and sustainable and sthical praciices in mear production

Hands-on maining Sessens provided pAmicipants with pracrical sxposure 1o cuming-edge aquipment and processes a1 the instmre, Eminent scientists and

expens delivered leciures, fostering knowbedge exchange and encouraging pamicipants 1o explone innovative practices in the mear production secion
The programme was co-ordimated by Or © Ramaknshna, Pincipal Scusntist, and D Yogesh Gadekarn, Sr. Scienfst

The raining was artended by 26 BYSc. B AH internzhip snedents fram the College of Veterinary Sciences and Animal Husbandry [Central Agricultural

Universite. imohall. falukie. Peren. Naoaland
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drh Augest 2024, Hyderabad

Building a Surveillance Modei for Detecting Zoondtic Spillover in Increased AnimalHuman Interaction Settings Using a One Health Approach project
funded by Indian Council of Medical Research was inaugqurated at ICAR-National Meal Research Institute, today. The innovative project ams 1o address
the growing risk of zoonotic disease transmission, particularly in high-risk emvironments such as slaughterhouses, where frequent animal-human
imeractians accur The mauguea event marked the commencement of the projeer’s first interaction and waining sesshon, bringing together expens from

the fields of veterinary science, public heaith, statistics, and environmental sciences.

[ Rahul Narang, Dean Academics, AUMS, Hyderabad in his inaugural address. emphasised the urgency of the project He highlighted thar the praject s a

significant step toward early detection and prevention of Zoonotic diseases, which could save countless lives,

Dr 5. B, Barbuddhe, National Co-ordinatos (Veterinary) and Directos, ICAR-NMRL addressing the audience, highlighted the objectives of the project, "We are
haillding a made! thar will manitar and detect carly signs of 2oononic rransmission an key paints of animal-human interaction, with a pamicular focus on
slaughterhouses. By training professionals from diverse sectors, we ae laying the groundwork for @ more integrated and responsive public health
framework” he added

ICAR-NMRI organises hands-on training on the determination of residues and contaminants in meat
20th January - 2nd February 2028, Hyderabad

The ICAR-National Meat Research Institute, Hyderabad, and the Food Safety and Standards Authority of India, Mew Delhi jointly organised a 5-day Hands-
{n Training an the Determinarion of Residues and Contaminants in Mear as per FSSR, 2011 specialized regarding Detecrion of Antibionics, Pesticides, and
Heavy Metals at ICAR-NMRI, Hyderabad from 29th January - 2nd February 2024

Dr. 3.B. Barbuddhe, Director, ICAR-NMRI, highlighted the satety issues and the challenges in toods of animal origin and ways and means 10 achieve food

safery i the country, in his inaugurad address

Or K Banerjee, Directon, ICAR NRC Grapes, Pune, Dr Annop Krishnan, EIC, Kochi, Dr Vandana Tripathi, iCAR-indian Agriculral Research instimre, O

Mirmali Satkia, National Institute of Plant Health Management, Hyderabad were present during the programme,
The training program covered fifteen lectures on various aspects of meat food salety and residues and contaminants analysis.

Muote than 9 pamicipants including rwa wamen belanging o Stare governments and privare feod laboratories from Defhl, Kamaraka, Tamil Nadu, Bihar, and

Telangana, attended the training program.
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ICAR-NMRI, Hyderabad organises an Interactive session on food safety
16th Fetwuary 2024, Hyderabad
ICAH - Mathenal Meat Research Institute, Hyderabad, organized an interactive meeting on ‘Developing roadmap for ensuring quality and safety of foods of

animal arigin’ on today under the aegis of "Strengthening of food testing system in the country’, The objective of the interactive session was 1o cstablish a

strategic iamework that addresses key challenges in the production, processing, and distribution of animal-origin loods

N - Ly ﬂ r._...*.-u-"‘ i

The Chief Guest, Dr. B.M. Sundaram, Director, IGAR-Indian Institute of Rice Research, Hyderabad emphasised the mportance of tood salety in our day-to-
day life

Guestof Honour, Dr. Rahw! Marang, Dean (Academic), AIMS, Hyderabad, spoke aboar food salery as an imporant One Health issue

br & B Bahuddhe, Direciar of ICAR-National Mea Research Institute, emphasized combining industry expentise, requlatory bodies, and academia tos

imgrove the safety and quality standards in the food supply chain. A technical session was also organized 1o discuss food safety aspects.

About 150 participants attended the event.

Training-cum-awareness programme and a health checkup camp organized

23rd Deroder 2024 Hyderabad

ICAR-Mational Meal Research Institute organised & training-cum-gwareness programme, along with @ health checkup camp In collaboration with AlIMS
Bibinagar and ICAR-Mational Instiure of Vieterinary Epidemiolegy and Disease Informarics, Dengakury, a1 the GHMC abanolr, Hyderabad, under the project
entitled "Bullding & surveillance model for detecting zoonatic spillaver in Increased animak-human intéraction settings using & one-health approach: A
study a1 selected slaughterhouses’, today

Dr 3B Barbuddhe, Director ICAR-NMREL highlighted the importance of the study and urged participants to follow hygeenic practices in the

slaughterhouses

The mitiative aimed 10 enhanoe hygieme practices, meal safely standinds, and bealth awareness among el processing workers 11 mcluded vital health
check-ups or abatioir stall and emphasized the mpoitance of cléanliness in meat production o prevent foonotic disesses. Additionally, panicipants

recetved essential supplies such as headgeas, aprons, and gum boats to support thedr wodk in maintaining hygiene
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ICAR-NMRI, MEAT SPECIES IDENTIFICATION LABORATORY: A BEACON OF INTEGRITY |N MEAT AUTHENTICATION AND FOOD FRAUD INVESTIGATION

ICAR-NMRI, Meat Species |dentification Laboratory: A Beacon of Integrity in Meat Authentication and Food Fraud Investigation

In & world where the culinary preferences of countless individuals converge, meat and meat products serve as a universal delight. However, this ubiguitous
demand for mest has given rise to a8 concemning issue - the adulteration and substitution of meat, posing significant threats to both food safety and
consumer rust. We established the Meat Species Identification Laboratory (MSIL) at the ICAR - National Meat Research Institute, Hyderabad. Cutting-edge
malecular methods for determining the authenticity of meat, protecting consumer health, and reviving customer confidence in the meat sector are being

practiced.
The Need for Authenticity: Global Meat Scandals

The mest secter has experienced tremendous growth, with the demand for meat and meat products reaching & startling 714 billion USD and growing st an
average rate of 14%. However, this growth has alsc been accompanied by an alarming increase in dishonest business practices, where shady individuals
take advantage of the demand by mixing less expensive meats with premium pieces. This scrupulous adulteration puts food safety in danger, calls into
question authenticity, and necessitates creative analytical approaches. Hence, MSIL lsunched numerous research projects since 2016 to dewvelop

molecular assays to combat economically motivated adulterations and food frauds in foods of animal origin.
A Stellar Line-up of Accreditations & Achievements

The creation of the NABL-accredited laboratory, compliant with IS0/IEC 17025 2017 requirements, for detecting meat adulteration, mislabelling, and
substitution using internally generated molecular biomarkers is one of MSILs significant accomplishments. Validated assays for numerous species,
including beef, buffalo, mutton, chevon, pig. horse, camel, yak Mithun, chicken, turkey, and duck, have been successfully established within this authorized
framework. The lab’s increased standing az 8 Referral Food Laboratory under FSSAI emphasizes even more how crucial a role it plays in verifying the
authenticity of meat. The laboratory’s unwavering commitment paid off as its testing scopes were expanded to include & variety of animal species, the
identification of wildlife meat, and Halal conformity testing (absence of porcine DNA). The laboratory's dedication to establish regulatory framewaorks and

maintaining meat authenticity on numerous fronts was shown by this expansion.
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ICAR-NMRA] organizes sponsoned training programme for Camlin Fine Sclences in Mumbal
Faly- POy avinary 2024 Mormtbai

PeAR-Mationdl Meast Aesearch insifute, Hydeisbad saganised 6 31 davs sponsored taming programme an ‘ihncvalicns it meat processing and value
addition, Paterial opporiuniees fod nalurel antsaxidants snd antimicrobials” fam Bth-10ah Janusdy 2024 fof eighl BED Experis. Technical Heads and

managets of Camlin Fine SceEnces, Mumbal

v, & 8. Barbuddhe, Director ICAR-HAEI, emphasised the effective partnership with the industry for the transfer of iechnologies and conact research

projects

[ Mavesna B8, ICAR-Matonal Fellow and the Courde hractar highlighted 1he compeshensive information abaul 1the Codex, EU snd FS5A) standards,

UEDA gudelmes, processing industry needs and consumer regueemenis lor ensuring the safety of muscle foods

The training was designed keeping in view the requirements of Industry Professionals wah special emphasis on namral ingredient solutions in meast Tood

praceasing, emulsifiers, coating salutans, regulaiery requirements, standards and giobal demand Tor natural Togd solutions
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ICAR-NMRI staff with Hon'ble dignitaries on the occasion of the
Silver Jubilee of ICAR-NMRI on 22 February, 2024
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Participants of the training program on ‘Building a Surveillance Model for Detecting Zoonotic Spillover in
Increased Animal-Human Interaction Settings Using a One Health Approach’ on 4 September, 2024
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