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PREFAGE

ICAR-National Research Centre on Meat, Hyderabad is an unique institute with the distinction of
having ISO 9001:2015, ISO/IEC 17025:2017 and FSSC/ISO 22000 certifications. In the year 2021,
the Institute has made illustrious contributions through its state-of-the art research, training, exten-
sion, skill-development and outreach programmes. I feel honoured to present this Annual Report
filled with wide range of activities targeted towards celebration of Azadi ka Amrut Mahotsav, fulfill-
ing National goals and UN Sustainable Development Goals. The Institute works with a strong belief
that meat, poultry and allied sectors have huge potential to augment the nutritional security, protein
malnutrition, livelihood opportunities and income generation thereby contributing towards dou-
bling farmers’ income.

With increasing food fraud instances and constant demand from the regulatory agencies like FSSAI,
I am elated to mention that during the year 2021, ICAR-NRC on Meat has released two lateral flow
immunoassay-based rapid detection kits for authentication of pork and chicken. The pork detection
kit was commercialised to M/s. MR Labs, Hyderabad and MoU was signed in presence of Dr. B.N.
Tripathi, DDG (Animal Sciences) and Dr. Amrish Kumar Tyagi, ADG (AN & P). The Institute has
also developed and commercialized Portable Meat Production and Retailing Facility (P-MART) for
sheep and goats for achieving meat food safety. Two patents, one on P-MART and other on Haleem
ball technology were filed. Two new theme-based multi-institutional research projects “DBT Net-
work Programme on Anthrax Diagnosis and Control in India” and “Establishment of a Consortium
for One Health to address Zoonotic and Transboundary Diseases in India, including the Northeast
Region” were initiated. With these newly sanctioned grants, the Centre has a total of 11 extramural
projects funded by different Govt. agencies like ICAR-National Agricultural Science Fund (NASF),
FSSAI-Network on Scientific cooperation for Food Safety and Applied Nutrition (NetSCoFAN),
DBT, MoFPI, FSSAI, and NLM. The Institute has also signed a contract research project with M/s.
Indbro Poultry Farms, Hyderabad.

ICAR-NRC on Meat has been working on cutting-edge research areas of genomics, transcriptomics,
proteomics, combating antimicrobial resistance in poultry, food-borne zoonotic diseases including
anthrax diagnosis and control, cell-based meats, rapid detection kits to address meat quality, chem-
ical and microbial safety, food frauds, authentication, packaging and establishment of one health
consortium. Few other projects on animal by-products utilization, transcriptomic profiling of in-
digenous chicken, DNA barcodes, livestock traceability and the popularization of organic farming
etc. are also being undertaken. The Institute has continued to upgrade its FSSC 22000 and ISO/IEC
17025:2017 certifications and started developing Certified Reference Material for qualitative deter-
mination of animal species.

In the year 2021, the Institute has organised a National workshop on “Buffalo meat sector” on 19th
January, 2021; National Summit on “Building organized sheep and goat meat sector in India to-
wards ensuring Atmanirbhar Bharat” on 3rd September, 2021 in collaboration with ICAR-NAARM
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and NAAS, Hyderabad chapter. A National workshop on “Traceability issues in meat value chain”
was also organised in collaboration with ICAR-DPR. A policy paper on traceability system for In-
dian meat sector has also been brought out. The NRC on Meat has been playing a pivotal role in
capacity building activities and this year in spite of COVID scare, the Institute has successfully
organized six entrepreneurship development programs training around 154 stakeholders through
offline trainings besides one online training for Master Trainers on Meat and Poultry Processing
under PM Formalisation of Micro Food Processing Enterprises (PM-FME) Scheme. Twenty four
webinars were organized to celebrate the Azadi ka Amrut Mahotasav. For the benefit of farmers, the
Institute has disseminated several technical know-how under MGMG and SCSP programs, NEH
activities and organized numerous on site workshops and hands-on trainings. Moreover, during
this year, Institute has celebrated numerous programmes viz. Institute foundation day, World Zo-
onoses Day, International Women’s day, Hindi Pakhwada, Birth Anniversary of Mahatma Gandhi Ji,
Parthenium Awareness Week, International Yoga Day, Vigilance awareness week, Constitution day
and citizens’ duties day, Swachhta pakhwada, etc.

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

o
By

L+

s

(S.NB. Barbuddhe)

Director
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1.3 T RGT T IFTHU b5, SeRETE JATS.0H.3A1. 9001:2015, METHIAN/MESAT 17025:2017 3R
U, U9, Q. &1 /3778.T4. 311, 22000 FHTUM i fILINetar W@ a1ert e fIfIe ST 81 a5 2021 H, T 7 31
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EXECUTIVE SUMMARY

ICAR-National Research Centre on Meat, Hyderabad has celebrated its 22nd Foundation day in the
year 2021 after its establishment with its own building at Chengicherla in the year 2007. Since its
establishment, the Institute is catering to the needs of livestock and poultry farmers, meat industry
personnel, exporters, policy makers, regulatory bodies, Universities and industries. During the year
2021-22, an amount of Rs. 1062.17 lakhs was allocated and the Institute has incurred 100% expend-
iture. The summary of the Institute’s activities during the period from January 2021 to December
2021 is presented below:

Research & Development

o Novel mutton haleem balls were developed and evaluated for proximate composition and con-
sumer acceptance. The technology is ready for commercialization.

o  Filter sterilized sheep serum (SS) was tried in place of fetal bovine serum (FBS) for culturing of
myoblasts without affecting the growth. Development of processes for culturing and differentia-
tion of muscle stem cells in animal derivative free media for cultured meat production was also
initiated.

o Developed the gold-nanoparticle-based, sandwich-format lateral flow immunoassay (LFIA) test
kit with excellent sensitivity allowing the detection of as low as 0.5 % (w/w) pork in raw and
heat-processed meat mix and commercial meat samples within 15 min including sample prepa-
ration.

o Analysis of 166 market meat products samples from the North-Eastern (NE), Northern and
southern region for the presence of polycyclic aromatic hydrocarbons (PAHs) revealed that the
carcinogenic PAH compound - Benz(a)pyrene was detected in 27 out of the 166 (16.26%) sam-
ples. The work on quantitative determination of sulphonamide antimicrobial residues in buffalo
meat samples and confirmatory analysis of colistin and nitrofuran antimicrobial residues in broil-
er chicken using different LC and MS based approaches is in progress.

o The sticker-type sensor made up of laccase-guaiacol-copper nanocomposite coated onto nitro-
cellulose membrane can be used for detecting thawing in frozen chicken. The protocol for the
preparation of biodegradable packaging material and the sealability of the film with PVA has
been standardized.

o  Phytochemicals viz, thymol, carvacrol, eugenol and cinnamaldehyde were conjugated with green
synthesized AgNPs and encapsulated using Chitosan-Alginate polymers and further studies are
in progress to evaluate their efficacy against multi-drug resistant (MDR) pathogens (E. coli and
non-typhoidal Salmonella) in poultry. Risk analysis of antimicrobial resistance among bacterial
food-borne pathogens from broiler chicken farms of Telangana is also in progress.
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Work was initiated towards developing and evaluating a synthetic peptide derived polyclonal
and/or monoclonal antibody based latex agglutination test (LAT) for rapid detection of B. anthra-
cis spores from the animal feed supplements and soil samples

Consortium of infectious disease and public health researchers was established to initiate a
One Health programme with the ultimate objective of establishing inter-sectoral collaborations
among veterinary, medical, agricultural, environmental, forestry, meteorological and other areas
to detect, prevent and control zoonoses and transboundary diseases.

Novel molecular quantification technique using Droplet Digital PCR to tackle buffalo meat adul-
teration and rapid assay for authentication of buffalo meat by employing alkaline lysis method
of DNA extraction and LAMP using novel primers designed to target mitochondrial D loop re-
gion were developed. Development of DNA Mini-barcodes and High Resolution Melting (HRM)
analysis assay for processed/cooked meat products authentication has also been initiated.

Several monographs for meat and meat products as well as for egg and egg products, covering all
the essential aspects of food safety and product content limits were prepared under the Develop-
ment of Food products category monographs (Food- ‘O’ -Copoeia) for foods of animal origin.

The carcass and meat quality, proteome changes of different native breeds (Aseel and Kadaknath)
based on the slaughter age viz.14, 18, 21 and 24 weeks and compared with commercial broiler
chicken and slow growing broiler meat were determined.

Effect of microencapsulated essential oils namely, thymol and cinnamaldehyde was evaluated on
the storage stability and sensory quality of emulsion based chicken nuggets.

Efficacy of 0.3 ppm aqueous ozone was evaluated against pure culture of bacteria isolated from a
meat source

In continuation with our efforts in promotion and popularization of organic small ruminant
production, organic meat production system for sustainable sheep husbandry and promotion of
consumer health has been initiated. Performance study of sheep meat markets in India revealed
that sheep prices and resulting mutton prices in India will increase by 3.64 times in next 10 years
from 2020 to 2030.

Portable Meat Production and Retailing Facility (P-MART) for sheep and goat comprising of an-
imal holding, slaughtering and dressing, cutting and packaging, retailing and waste management
facilities was developed and commercialized.

Rapid screening assay(s) using standardized ELISA revealed seropositivity of 40.625% (39/96) for
Chlamydia infection among slaughterhouse personal in Telangana.

Impact of NRC on Meat research and other activities from 2001-2020 indicated that total no of
effective projects per scientist per year was 1.19 with 0.26 of extramural and 0.92 of intramural
projects. NRCM has published a total of 253 research paperswith an average of 0.99 paper per
scientist per year for the overall period.
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Training, consultancy, workshops, awareness programs and extension activities

o Induction training for 40 Food Safety Officers of Telangana and Himachal Pradesh on “Sampling
& Laboratory Network” was organized on 15th January, 2021.

«  National workshop on “Sustainability of Buffalo Sector in India” organized by ICAR-NRC on
Meat and ICAR-NAARM, Hyderabad on 19th January, 2021.

o DST, Govt. India sponsored “Entrepreneurship in Livestock and Veterinary Sciences” Online
Faculty Development Program was organized from 9th to 22nd February, 2021.

o  Training programme on ‘Meat Processing, Branding and Marketing’ under ARYA Programme,
Govt. of India organized for 15 participants from 24 to 25th February, 2021.

o  Training programme on ‘Recent analytical techniques for detection of meat adulteration, veteri-
nary drug residues and microbes of public health importance’ was organized for 10 veterinarians
from Telangana from 15-19th March, 2021.

o Awareness programme conducted for 52 sheep and goat farmers and chairmen of different sheep
breeding societies on 31st March, 2021.

o The MANAGE sponsored virtual training programme on ‘Climate-smart technologies for food
animal production and products’ was organized from 19th to 23rd April, 2021 for more than 100
participants.

o  Five awareness programmes on “Portable Meat Production and Retailing Unit for Sheep and
Goats” were organized for around 75 participants.

« Indian Institute of Food Processing Technology (IIFPT), Thanjavur sponsored virtual training
programmes for 30 Master Trainers on “Meat and Poultry Processing”were conducted during
4-7th and 10-13th August, 2021.

o Interface meeting with 30 Municipal Officials of Telangana State on hygienic meat production
was conducted on 17th August, 2021.

o A National Summit on “Building organized sheep and goat meat sector in India towards ensuring
Atmanirbhar Bharat”was jointly organized by ICAR-NRC on Meat, ICAR-NAARM, NAAS-Hy-
derabad Chapter and Indian Meat Science Association at ICAR-National Academy of Agricultur-
al Research Management, Hyderabad in a hybrid mode on 3rd September, 2021.

o«  MEPMA Sponsored training program on ‘Value addition to meat’ was organized to 15 women
SHG from different Municipalities of Telangana from14th to 16th September 2021.

o National Workshop on, ‘Meat traceability and Recall: From concept to practice’ was organized on
22nd October, 2021 and 150 delegates participated.

o  Training-of-Trainer’s program under FSSAI-FoSTaC on 29th November 2021 for16 participants.

o  Four paid hands-on oft-line “Entrepreneurship training programs” were conducted and imparted
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skills to more than 69 participants.

MoU, Technology licensing, IPR and Publications

Signed the MoU for licensing of “Immunochromatography-based pork detection kit” (IPDK) on
23rd October, 2021with MR Labs, Hyderabad

Two patent applications were filed
Three MoUs with Universities were signed for research and extension

Four consultancy projects were signed for establishment poultry processing plant, slaughter-
house and meat products plant

During the year 2021, the Institute has published 19 research publications; 16 review papers; 10
brochures; one policy document and 10 training manuals

SCSP, MGMG and NEH activities

Under SCSP program, two 3 days entrepreneurship development trainings, distribution of back-
yard poultry birds (150 units) and meat processing equipment were undertaken on 5 different
occasions.

Under Mera Gaon Mera Gaurav (MGMG) program awareness on cleanliness was conducted
among 150 school children and 10 teachers; appraised hygienic practices and encouraged about
20 butchers and meat shop owners; meeting on valueing water was organized and 20 butchers
participated.

Under NEH programme, a MoU has been signed with Central Agricultural University, Imphal;
one interactive meeting, one training programme on “clean meat production and value added
meat products”, one awareness programme on ‘clean meat production and processing of value
added meat products” were organized.

Institutional activities

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

22nd Institute foundation day, International Women’s day, World Zoonoses Day, World water
day, World environment day, World soil day, Birth Anniversary of Mahatma Gandhi Ji, Vigilance
awareness week, Constitution day and citizens’ duties day, Swachhta pakhwada were celebrated.

iv
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ST ep IR I faham ST dabl

9T P A7 H frerrae & e & fog gidere fRicet ot el 3R, ST SUANT SRel §U FGAT 71T 3TT0Tfees JHT-
e 9fafer 3R ATscipii~gae S od &3 &I Tfard - & oy Tfepfeud Fder Tl UTSHRI BT IuIIT
FRP 1., Foenefor 3fR Uet.0.oa. oY, ff e TR fafRr o7 SUART aves 9%F & A1 & TR0 & g
<IST 3TETY faepfRye fohaT T IRiRepc/adh U HI ScuTal & FHTONERU & fory S1.aA.q. fil-aRele iR
I el Tefie (Tel. 3R.TH. ) flsor ST b farepy oft s feparm 1T 21

qe] T & T U= & oI S Hiedhe BeR AMHIh (FS- 3T -HIAIgaT) & [ & SIRTd J1d 3R 7
ICUTET & AT ST 1R ST IcUTal o folq b AFITh, R Wrer YRa 3R IcuTe fqaqg AT &
Y TR B3l ! AT T |

T MY JAATT 14, 18, 21 AR 24 FHIE P YR W AT et AT (3T TR PSP P el 3R A
I TUre, M3 aREHT BT earariies STaelR o SR elH) Tl § 98 aTel SRIeR /i &l JorT 4
fererfRor feparr mam

AN MR RTHIcSERS A & ATSPIT-heics AT Tl P THIE BT HeddT gHeAT STETR
oI T BT HeRUT ReRaT iR Fae Tura=i WR fvar

AT AT A JADhdpe ST VAT & GG AaET &b Ufcr 0.3 U1.UT.H. Sl TSI Sl THTaepTRaT BT JedidhT
[ERIRRI

BIC ATDHR D Tl DR dTet YT P Sfeeh SUTEH Dl IGTdT &1 SR AeBSRI =T & EHIN TRATAT & 364 1,
HYRUNT g Ui o foTT Sifdes Ii%T It UvITel) 31K STHIHT TaTeT Bl QAT & 6l Uect B Ts & IRT
T TS P F ORI b FYUTEH e I GdT Il & b TRA § TS hT HIdl iR gRomHT 7 &t diar
2020 & 2030 T el 10 N A 3.64 T gfeg &RMI

S 3R FAT P foTQ T AT IcuTeT 311R GerT fashT e (A-A1E), R agl g, g 3R SR, BT
3T YT, T fshT 3R AT yeem St Jemai 7 e 3R earamriiexur f&ar mm

CICHTIAT < FERITGT BT H HIFIehIgpel IeTAT T SUANT Rel §Y oIS 9119 STHTIT J T el &b 40.625%
(39/96)FHTS ST FehHur Y FRMTRIffaE 81

2001-2020 T I SFTHET TR 317 IR UR AN H1 T Delg b 9T 4 I8 S ga3fT fob
gifer deTrierep ST e rTelt TiRATSTHTST el et AT 1.19 &, SRTH 0.26 T&T 3R 0.92 TR TRASHIY
£ i1 6.69% BT R A g¢ 8T 1 10 A0 31, . T T Fafdy & forg ufer I ey a ofac= 0.99 YIR &
AT et 253 NG T b2 by |
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ufdreror, uRTef, BRITAY, SIRRAddT BRIH HR foar nfafaRmat

15 SERT, 2021 BT “TFRIA 3R TN ead” UR AT 3R et Heer & 40 TTer GRaf Afp1Rar
< foTq arer wifrerur ST fépam

1.3 7. MG HI ST PG, SERIETE 3R 13,37, .- AT (THUUSTRYH), EERTETE GRT 19 T,
2021 BT “IRA § FT &7 & TR OR USSR BRITAT BT RS AT T

SIS, AR TRDR 7 “YE 3R 9] v [ o I 1 Jrier feham 9 § 22 HRa, 2021 d6

AT T [qHRT HRIH AT fham Tl

TR TRBR P AT (WIRATEY) HRIBH P Tad HINT FHATHRUT, FifST 37R fAqurr v 24 ¥ 25 TR}, 2021
TP UFATT HRIGH SRR fomam Tam g7 15 Ty =t s form

SIERTIAT & 10 g farfperent & foTT 15-19 AT, 2021 T Hi4 H Fetrae, ug] fafeear garail & @t iR
AT+ TR HEed & INTMU[SAT BT YT ST b foTq [P%IGUITcHeD epwilepl” IR FTRI&T0T PrishH ST
fepam T 2m

31 71, 2021 BT 52 Ts-ghs! fbq T iR A= s o=+ IfSfray & sregelt & foTv SITReddT BRigH
ITRNT fepar i

GTET U I AR IUTET P 7Y Serarg-arg Hrenfifear = 100 F it ufr gy & forg 19 & 23
3T, 2021 TP G PV AR T FEAT (H710T) FRT TR aGaTel TiRIST0 BRI BT T
fora T 2

SRTHT 75 TR & foTT g 31R apRAT o folq Farar 7 Seute 3R RefolT gfie” wR i STRaddr
PRI SRR fhT MU

A1 3R Parpe THBRU” TR 30 & HTR&ThT & foTU TR ey TRARepRUT YT TehT T (3ATS. 3178 TP
dT.2Y.), TR & UTAISH F 4-7 311R 10-13 3T, 2021 P SR &T JY3TeT HIA&I0T BTRIHH AT by 1)

o6 A1 IUTE UR T X1 & 30 FRUTfTenT AfABTRAT & H1er 17 3R, 2021 T < S6&H
3N Y TS|

“ATCHTHR AR G B b T H ART H U 3R T o 7R b TS & BT FHIUT TR e I8 1
AR FHeT g U A 9.3 9. ST H1 S D5, 91.3.377.9.- I DY S FaeT
3TBIEHT, BERTNE (T.Q.T.3R.TH. ), IISERT PIY fIei STl (TH.U.U.TH. )-BSRTETE Iee 3R ARART 419
[T ST (SHAT) GRT H1.%.377.9. RIS BT SFTHETT T febIeH!, Sexm@e H 3 Ryciar, 2021 B
grsfsre a¥tds & ST s mam

CIEHTIT & fIRT TR UTfeieTail I 15 AfEaT a8 FeTIdT T8 (TH.T9.51.) & foTv 14 § 16 R9cdaR 2021 T
‘|1 &b FegadT U= U3, U1.0H.Q. TR HRrerr SR S faam mm

AT SFRGUIIAT U FRATET: STAERUT { 1T 0 UR 22 ISR, 2021 BT ISR BRI BT SRS
febarm T iR 3| 150 wfcfifery = e ferm
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1.3 TG A ST g T 16 UM & o 29 FefaR 2021 @1 FSSAI-FoSTaC & &
TiferaTehT & HTRT&T0T BTRISHH T SRS fepaT]

IR FIAT ITIETRE HTB-ATS “SATHAT TTETor BRI TR by 1Y ofR S99 69 I 31feres wferrfiiy
DI P TS o T

HHSIIAT ST, SEnfrhT iR, TSiianR 3R yare

23 IFCER, 2021 DT THIAR oled, BERTNTE b AT “FIAIDIHCIATR-TeTR Uidh fEerer febe” (mgdteten)
P A b foTU AHSIIAT SO IR 8ETeR oy 1)

Y Yde amde SRR fpu Ul
farefaemera & e 9 FHsIT SO IR geaTeR fhy |

PIHT TRATHRUN I, IS 3R HIG IcUTE G bl TATYAT P AT IR RIS TRATSHTS TR SEATER
fepg T

¥ 2021 P SR LA T 27 Y YB1IT; 13 FHET UF; 10 SIR; Th AT Sxdraer 3R 10 Tfdremr
RREICEIR CAIR SR IR

TECHYY, THOieHol iR g8 qa Thafafrt

S ST SU-URATSIT (T, Y.q. 1Y) BRIHH P T&d, 5 NeHT-31eTT Iaa”l UR & 3 fea<iy Safar
frerr wfdreror iU 17, a1 diedt a9 (150 ) 3R ART YRHAEHROT SUBRON T fIe=or fama

TRT g ART TR (TH.S.UH.SH. ) BRIHH & Jed 150 Il Feal 3R 10 et o fofy Teeedn R STRRadhd
T SIS fpAT TRAT; T YLAT3H BT Jeieh fehaT SR SRTHT 20 BTS IR T bl GebrT b HTfeTeb! Pl
AT BT TaT; Ui & HEqd IR S8 AT dhf T8 RRFH 20 HAT8ar 7 R foraml

IR T 1o (U.5.99.) PRIPH & d8d, Pald PV [Gafdencr, st & Arer e FHsiiar sud W)
BEITER Y U &; Uep IRAUR-HATS J0p, “Tqow A Iedle IR Hegafeid A Iure” IR T frary
e

T BT AP TiifaferT ofR Suafeert &t smfcr dr e v & forg deadTa F=iter a1 (3, 3mR.Y),
SITHYT ATEDR AT (JR.TAL.), FEAT e AT (37183 3R A vae A (3.
T T.) 3% MR Y TS

2287 HETT T fiaw, SiRTSE I Afea faaw, e ST e, vy et ey, forey wafeor gy, faey
7T g, FeTeHT et St Y SR, AADT SIFRaehalT FHTE, Wiae™ fawt ik AR e fiaw, Taesar
TRGATST H 1T 4TI
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INTRODUCTION

Livestock and poultry sector in India primarily contributes to national economy, nutritional secu-
rity and provide livelihood opportunities. It provides employment to over 300 million rural people
and contributes 12% of their household income. Increased demand for animal sourced proteins
among middleclass and youngsters including milk, meat, poultry and eggs is augmenting farmers’
income. Millions of landless and marginal farmers rearing sheep and goat, poultry, pigs and un-
productive buffaloes are mainly depending on meat value chain for their regular income. Hence,
strengthening of facilities for hygienic and clean meat and poultry production, processing and re-
tailing must be supported. Meat sector in India is a USD 31 billion sector growing at more than 6%
CAGR providing direct and indirect employment to millions of poor and marginal farmers. Besides
domestic demand, India is also a net exporter of deboned, deglanded frozen buffalo meat worth
more than USD 3 billion to around 50 countries.

The comparative advantage of India as a major meat producer and buffalo meat exporter will give
lucrative business prospects to entrepreneurs in the meat processing industry. Meat and poultry
sector activities support AtmaNirbhar Bharat Abhiyan and help to achieve new economic prospects
as a result of India’s changing demographics. Different schemes and programs supported by Min-
istry of Fisheries, Animal Husbandry and Dairying, Govt. India and Ministry of Food Processing
Industries are targeted to augment the clean and safe meat production. ICAR-National Research
Centre on Meat, Hyderabad, in its efforts to contribute towards organised meat sector development
in the country is trying to address the need-based R&D, coordinate with multiple stakeholders
including policy makers and regulators, training, extension and working with wider approach ad-
dressing all the issues right from meat animal production, meat quality, and safety to consumption.

The Institute is playing a pivotal role for conducting basic and applied research in various aspects
of meat production, processing, quality assurance and marketing; developing rapid detection meth-
ods and kits for meat species and meat borne pathogens; improving quality and safety of meat and
meat products through modern approaches; alternative meat proteins; establishment of incubation
facilities for entrepreneurs; providing need based training for scientific, managerial and technical
personnel in meat and allied sectors; establishing a liaison with industry, trade, regulatory and
developmental organizations operating in meat sector; providing consultancy services to entrepre-
neurs and serving as a national repository of information in meat and allied sectors. The Institute
is working towards achieving the national development goals like Swachha Bharat, Swastha Bharat,
Skill India and also organized series of lectures to commemorate Azadi Ka Amrit Mahotsava. The
Institute also supports Rajbhasha implementation and carried out different events. The Institute
is supporting a good number of stakeholders including rural women entrepreneurs, beneficiaries
from MGMG, SCSP and NEH components, entrepreneurs and others through hands-on training,
field-level demonstrations, interaction meetings and technical consultancy etc. The Institute is fo-
cused to serve public needs and is expected to provide lead in developing the meat industry.
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VISION, MISSION and MANDATE

VISION

ICAR-NRC on Meat as a premier
institution of meat research to solve

the problems and face challenges of
meat and allied sectors
development

MISSION

MANDATE

1. 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.

3. National repository of information in meat
and allied sectors.
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STAFF STRENGTH

Sanctioned

In Position

Scientific

Technical

Administrative

Skilled supporting

Total
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BUDGET

Budget details (In Lakhs)

Sanctioned Utilized

Head
1 Grants in aid Salary 766.86 766.86
2 Grants in aid Pension 7.25 7.25
3 Grants in Capital 43 43.00
4 Grants in aid General 172 172.00
Total 989.11 989.11

NEH
5 Capital 6.94 6.94
6 General 22.5 22.50
Total 29.44 29.44

SCSP
7 Capital 6.12 6.12
8 General 37.5 37.50
Total 43.62 43.62
Grand Total 1062.17 1062.17
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Extramural Projects

SNO
1.

10.

11.

Project Details

Development of technological interventions and enhance-
ment of quality, shelf-life and microbiological safety of tra-
ditional meat product- Hyderabadi Haleem

Enabling technologies in mammalian cell culture towards
cultured meat

Development of rapid immunochomatographic assay kit for
field level detection of meat adulteration

National Agriculture Innovation fund - Agribusiness Incu-
bation Centre (ABI) & Institute Technology Management
Unit (ITMU)

Estimation of carcinogenic and mutagenic compounds in
processed meat

Development of smart packaging nano-sensor for monitor-
ing quality and safety of meat

Exploiting encapsulated nanoparticle conjugated phyto-
chemicals to combat antimicrobial resistance in poultry

DBT Network Programme on anthrax diagnosis and control
in India (Multi-Institutional)

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

Setting — up food testing laboratories — Species and Sex
Identification of Meat

Development of food products category monographs
(Food-‘0’-Copoeia) for foods of animal origin

LIST OF ON-GOING RESEARCH PROJECTS

PI
Dr. Suresh K. Devatkal

Dr. Girish Patil, S

Dr. B.M. Naveena

Dr. M. Muthukumar

Dr. M. Muthukumar

Dr. Kandeepan G

Dr. Deepak B. Rawool

Dr. Deepak B. Rawool

Dr. S. B. Barbuddhe

Dr. Vishnuraj M. R

Dr. Vishnuraj M. R

—

o
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NHLD

Institutional Projects

SNO Project Details PI

Comparative studies on meat quality and muscle transcrip-

L. . o 10 . . Dr. A. R. Sen
tomic profile of indigenous and commercial chicken

5 Effec.t of encap31.11ated essentl.al oils for enhancing safety and Dr. Y. Babji
quality of emulsion based chicken meat product.

3. Development of ozone (O3) based decontamination tech- Dr. Suresh K. Devatkal
nology for poultry and sheep/goat carcasses

4 Development of traceability base.d quality assurance meth- Dr. Girish Patil, S
ods for wholesome meat production
Development of processes for culturing and differentiation

5.  of muscle stem cells in animal derivative free media for cul- Dr. Girish Patil, S
tured meat production
Implementation of food safety management system (FSMS)

6.  and mapping of water and energy consumption in meat pro- Dr. B.M. Naveena
cessing facilities

7 Organic meat prodl}ctlon system for sustainable sheep hus- B, 5 s TRy
bandry and promotion of consumer Health
Technological interventions for livelihood enhancement of

8. socially backward people under SCSP Dr. P. Baswa Reddy

9. DeS}g'n and.d'evelopment of portable meat produc‘uon and Dr. C. Ramakrishna
retailing facility for sheep and goats, poultry and pigs
Studies on Risk analysis of antimicrobial resistance among

10.  bacterial food-borne pathogens from broiler chicken farms Dr. L. R. Chatlod
of Telangana

11. Emerging abattoir-associated occupational zoonoses: A pi- Dr. Deepak B. Rawool

lot survey and development of rapid screening assay(s)
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ICAR-National Research Centre on Meat

Development of nanocomposite biodegradable packaging
material for meat and meat products

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

Quantitative determination of sulphonamide antimicrobial
residues in buffalo meat samples using RP-HPLC

Confirmatory analysis of colistin and nitrofuran antimi-
crobial residues in broiler chicken samples by tandem mass
spectrometry

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

Impact of meat research on livestock sector develop-

ment-Role of Public Investment

Performance study of sheep markets in India

Impact evaluation of NRCM Technologies and Trainings/
capacity building programmes

Integrated omics approaches for assessment of meat quality
and authenticity

Development and storage stability of poultry slaughter co-
products based pet snack/food

Amalgamation of information technology with meat tech-
nology for quality and safe meat production

Development of certified reference material (CRM, as per
ISO 17034: 2016) for qualitative determination of animal
species in regulatory food/forensic laboratories

NH'.ID

Dr. Kandeepan G
Dr. Kandeepan G
Dr. S. Kalpana

Dr. S. Kalpana

Dr. Gireesh Babu P

K. Varalakshmi

K. Varalakshmi

K. Varalakshmi

Dr. Rituparna Banerjee
Dr. Yogesh P. Gadekar

Dr. Yogesh P. Gadekar

Dr. Vishnuraj M. R
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Research Highlights

Extramural Research projects

Development of technological interventions and enhancement of quality, shelf-life
and microbiological safety of traditional meat product- Hyderabadi Haleem

Principal Investigator: Dr. Suresh Devatkal
Funding Agency: Ministry of Food Processing Industries

Mutton Haleem balls, novel product was developed for further effective utilization of mutton Haleem.
These frozen mutton Haleem balls were evaluated for proximate composition and consumer accept-
ance. Nutritionally, this product contains 8.4 % and 6 % dietary fibre. Consumer ranked the product
as highly acceptable.

Enabling technologies in mammalian cell culture towards cultured meat

Principal Investigator: Dr Girish Patil, S.
Co-Principal Investigator: Dr C. Ramakrishna

Funding agency: Department of Biotechnology, New Delhi (Collaborative research project with Cen-
tre for Cellular and Molecular Biology, Hyderabad)

Scaffolding is an important aspect of cultured meat production as it provides required shape and
texture to the final cell mass. To develop the scaffolds, understanding the structure and composition
of the Extracellular Matrix (ECM) is imperative. Reports on extraction and characterization of the
sheep (Ovis aries) Skeletal Muscle Extracellular Matrix (SSMECM) are scarce. In this study, exper-
iments were undertaken to decellularize sheep skeletal muscle by two methods: sodium dodecyl
sulfate (SDS) and trypsin based methods. The decellularized skeletal muscle derived ECM showed
white transparent appearance and the DNA content was less than 50 ng/mg. Absence of nuclear
material in ECM confirmed using Hematoxylin and Eosin (H & E) analysis and the porous struc-
ture was confirmed using Scanning Electron Microscopy (SEM) analysis. The proteomic analysis
was undertaken using Sodium Dodecyl Sulfate - Polyacrylamide Gel Electrophoresis (SDS-PAGE)
which confirmed the presence of various ECM proteins. The ECM generated was biocompatible for
cell culture when used as coating in place of collagen. Myoblasts were able to grow and differentiate
muscle cells and finally, the cultured cells were positive for myogenic markers like Pax-7, Myo-D,
Myo-G, and MEF2C. In addition, to bring down the cost of cell culture process, filter sterilized
sheep serum (SS) was tried in place of Fetal Bovine Serum (FBS) for culturing of myoblasts. It was
found that the SS can be used in place of FBS without affecting the growth of the myoblasts.

Cultured meat requires cocultuing of myoblasts, fibroblasts and adipoblasts. Towards this target,
sheep fat cells, adipoblasts were isolated from the sheep tissue. Adipose tissue was collected from
epididymis and bilateral inguinal fat pads of slaughter sheep.
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After the cells reach the confluence degree of 50-60%, adipogenicity is induced by incubating in
DMEM/F12+ 10% FBS, 0.5mM isobutyl-methyl xanthine, 1uM dexamethasone, 200uM indometh-
acin and 10 pug/mL insulin. After 2-4 weeks of differentiation, oil red O staining was used for detec-
tion of accumulated oil droplets.

Development of rapid immunochromatographic assay kit for field level detection of
meat adulteration

Principal Investigator: Dr. Naveena B. Maheswarappa
Co-Principal Investigators: Dr. S. B. Barbuddhe, , Dr. Rituparna Banerjee
Funding agency: Department of Biotechnology

Developed the gold-nanoparticle-based, sandwich-format lateral flow immunoassay (LFIA) test kit
with excellent sensitivity allowing the detection of as low as 0.5 % (w/w) pork in raw and heat-pro-
cessed meat mix and commercial meat samples within 15 min including sample preparation.

Simple extraction and highly-specific, sensitive, reproducible, reliable and user-friendly LFIA-based
rapid detection was performed without relying on any stationary laboratory set-up or well-trained
personnel as compared to conventional laboratory-based techniques and was proposed as a com-
plete point-of-care solution for pork authentication.
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(a) (b) (c)

Representative results of LFIA strips for a) 100% raw pork extract as +ve control and 100% raw
buffalo meat extract as -ve control, b) pork adulterated raw buffalo meat extract and c) pork
adulterated cooked buffalo meat extract

10
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Representative 2-DE gel of total muscle proteins extracted from raw cooked meat mix contain-
ing buffalo: pork (95.5:0.5)

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

Principal Investigator: Dr. M. Muthukumar

Co-Principal Investigators: Dr. Suresh Devatkal, Dr. B. M. Naveena, Dr. Girish Patil, S., Dr. G.
Kandeepan, Dr. Rituparna Banerjee and Dr. Vishnuraj M.R.

Funding Agency: Indian Council of Agricultural Research, New Delhi

Under the component I (Institute of Technology Management Unit), the Intellectual properties
generated in the institute are being protected through filing patents/copyright. Technologies de-
veloped at the Centre are disseminated through participation in various exhibitions/melas. During
the year 2021, two patents viz., Portable meat production and retailing facility for sheep and goats
and Frozen mutton haleem balls: Novel product and process for the preparation have been filed.
Memoranda of Understanding were signed with various universities like Central Agricultural Uni-
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versity, Imphal; Kerala Veterinary and Animal Sciences University, Pookode, Wayanad and Nanaji
Deshmukh Veterinary science university, Jabalpur, M.P. to conduct collaborative research projects

and extension activities.

Under the component II, the ABI Centre has been established with the objects to generate employ-
ment opportunities and promote viable enterprises in meat/ poultry processing. Several incubates
were admitted to promote entrepreneurship in meat production and processing. Nine training pro-
grams were conducted to create awareness and enhance skill development.

i. Details of Intellectual Property Rights

Date of
Patent Filing
S- Application | Year Technolofgy/ In- | Name of Inven- Complete/ Status
No. novation tor(s) ..
No. Provisional
Spec/ PCT
1. | 202111016135 | 2021 Portable meat 06.04.2021 | Application
production and Awaiting
retailing facility | Dr. C. Ramakrishna Examina-
for sheep and tion
goats
2. 1 202111029152 | 2021 | Frozen mutton 29.06.2021 | Application
Haleem balls: Dr. Suresh K. De- Awal'Flng
Novel product Examina-
vatkal .
and process for tion
the preparation
ii. Trainings Conducted during the year 2021
Revenue
. . No. of
S.No. Name of the Training Date . . Generated
Participants
(Rs.)
Online training for Master Trainers| 4-01-2021 to
on Meat and Poultry Processing (PM
L Formalisation of Micro Food Process- 07-01- 2021 2> 319,114
ing Enterprises (PM-FME) Scheme
Training conducted for M/s. Meat
2. |Hub Incubatees of ABI-NRCM on| 13-01-2021 3 -
clean meat production

Total

6,54,154
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Revenue
. . No. of
S.No. Name of the Training Date . . Generated
Participants
(Rs.)
ini i - | 24-02-2021 to
3. Tra1n1ng on mf:at processing, brand 15 45,000
ing and marketing 25-02-2021
Entrepreneurship development pro- VAV
4. |gramme on value added meat prod-| 06-03-2021 16 48,000
ucts processing
i ini i 10-08-2021 to
5 Online Training for Master Trainers 5 100,000
under PMFME 13-08-2021
Entrepreneurship development pro-| 54 082021 to
6. |gramme on value added meat prod- 14 49,560
T : 28-08-2021
processing
Entrepreneurship development pro-| 49.11.2021 to
7. |gramme on clean meat production, 15 50,000
value addition and quality assurance 13:11-2021
8. S%(IH‘ development programme on hy- 03-12-2021 91 )
gienic meat production
Entrepreneurial Skill development in| ;4 129021 to
9. |hygienic meat production and small- 15 42,480
scale meat prod i ISRl
products processing
Total 6,54,154
iii. Contract Research
S. Name of Technolo Name of contracting Mode of Date of |Revenue
No. 8y party partnership | Licensing | (Rs.)
1. |Identification and qual- | Indbro Research & Breed- | Contract 25-08- 1,28,266
ity characterization of|ing Farms Pvt. Ltd. Sne- 2021
woody breast and white | hapuri colony, Nagole,

triping muscle myopa-
thies in slow growing
(indbro) and fast growing
(white) broiler meat.

Hyderabad-500035
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iv. Consultancy Services Provided

S. | Name of Technolo- Name of Contracting Mode of Date of GR;‘:;?: d
No.| gy/ Know-How Party Partnership | Licensing (Rs.)
_ M/s Sowmya Agro Farms,
Establishment of .
1. |slaughterhouse for 2?;5;&?8}2?2;}[\46dlmpur’ Consultancy | 02-03-2021 | 57,000
Goat/Sheep TelanI;ana ’
Fabrication of porta- | \p/s K S.N. Fabricators
ble meat production
2. | and retailing facility |Road No.24, Manikchand | 1 ypatee | 11-05-2021 | 77,000
(P-MART) for Sheep | X ﬁoad’ B(Zlduptf)) acll’ IDA
il et Mallapur, Hyderaba
: M/s. One Straw Naturals
Establishment of Villa 29, Villa greens,
3. |slaughterhouse for Gandivet district Consultancy | 15-06-2021 | 57,000
Goat/Sheep Telangz i) -
. M/s. Deccan Star
Ezzzfgizn;:; Foods and Logistics,
4, roducts processin Dubbathanda, Incubatee 15-09-2021 32,450
ERenEwal%j 5 Miryalaguda, Nalgonda
district, Telangana
M/s. Meat Maestro Private
Limited
Establishment qf Legend 3 Apartments,
5. | poultry processing Street No. 17 Consultancy | 05-10-2021 | 66,900
unit Himayathnagar, Hyderabad
M/S AKMACS Ltd
Establishment of 14-2-154
6. gii%/hst}i}el;ﬁ:egw Chansanwadi, Consultancy | 02-12-2021 | 32,450
al) Goshamahal, Hyderabad
Total 3,22,800
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v. MoUs with Universities

S. No. Date Name of the Firm Type of Agreement

Central Agricultural University, Collaborative research and

0l. 18-2-2021 Imphal Extension

Kerala Veterinary and Animal
02. 11-5-2021 | Sciences University, Pookode,
Wayanad

Collaborative research and
Extension

Nanaji Deshmukh Veterinary science | Collaborative research and

03. 9-8-2021 ul’liVCI’SitY’ ]abalpur, M.P Extension

ICAR-NRC on Meat released the pork detection kit and signed the MoU for tech-
nology licensing with MR Labs, Hyderabad

Dr. B.N. Tripathi, DDG (Animal Sciences) and Dr. Amrish Kumar Tyagi, ADG (AN & P) released
the “Immunochromatography-based pork detection kit” (IPDK) on 23" October, 2021. The kit is
100% field deployable starting from sample extraction till interpretation of results and the test can
be completed within 15 min. The developed kit is highly sensitive (0.5 % w/w), species-specific and
does not require any specialized laboratory set-up, refrigerated storage or skilled manpower.

Dr. S.B. Barbuddhe, Director NRC on Meat signed the MoU for licensing of technical know-how
for pork detection kit with M/s. MR Labs, Hyderabad in the presence of Hon. DDG (AS). The kit
was developed under the Department of Biotechnology funded project “Development of rapid im-
munochromatographic assay kit for field level detection of meat adulteration”. Dr. Naveena. B.M., Pr.
Scientist & PI, Dr. Rituparna Banerjee, Scientist & Co-PI and Dr. S.B. Barbuddhe, Director & Co-PI
acted as team members for developing the kit.

r_""‘ m""'-'ﬂﬂ]'nmn__—_-—_-_

DDG (AS) released the pork detection kit
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Exchange of Memorandum of Agreement with M/S. One Straw Naturals for
Establishment of Slaughterhouse for Goat and Sheep

Exchange of Memorandum of Agreement with M/S. K.S.N Fabricators for fabrication of
portable meat production and retailing facility (P-MART) for Sheep and Goat

16



".iii.."
3 i HNRCMaat,

! :\:;' = E
Y - u
| 1;:'.{“-.‘& s LA ELEE . M MILAT
preiend Prigag e Ly
ol W

ICAR-National Research Centre on Meat ? :

Entrepreneurship Development Program on Value added
meat products processing conducted from 02-06" March, 2021

Estimation of carcinogenic and mutagenic compounds in processed meat

Principal Investigator : Dr. M. Muthukumar
Co-Principal Investigator : Dr. Rituparna Banerjee
Funding agency: FSSAI, New Delhi

A study was carried out to identify and quantify the levels of polycyclic aromatic hydrocarbons
(PAHs) in smoked meat products (166 samples) viz., smoked beef (22), smoked chicken (28),
smoked pork (24) from the North-Eastern (NE) region, smoked (tandoor) chicken (29) from the
North region and smoked (tandoor) chicken (63) from the Southern region of India. The levels of
polycyclic aromatic hydrocarbons (PAH)were analyzed on Acquity UPLC coupled with Mass spec-
trometer using APCI + ion mode MS detector.

Analysis of 166 market meat products samples for the levels of PAHs revealed that the carcino-
genic PAH compound - Benz(a)pyrene was detected in 27 out of the 166 (16.27%) samples. The
other compounds viz., Benzo (b) flouranthene, Benzo (k) flouranthene, Indeno (1, 2, 3-cd) pyrene,
Dibenzo (a, h) anthracene, Benzo (g, h, i) perylenewere found in 9.04 to 69.8 % samples at varying
levels (25.21 to 111.97 ppb). Among these, smoked chicken from North-eastern region showed
highest concentration of all PAH compounds (39.45 to 383.98 ppb), whereas, chicken kebabs col-
lected from Southern region showed lowest concentration of PAH compounds (0 to 47.28 ppb). Few
PAH compounds viz., Benzo (b) flouranthene, Benzo (k) flouranthene, Indeno (1,2,3-cd) pyrene,
Dibenzo (a, h) anthracene, Benzo (g, h, i) perylene were found to be absent in samples sourced from
Southern region and were found below the quantification level in samples from Northern region.
The benzo (a) pyrene was not detected in any of the tandoori chicken kebabs sourced from South-
ern region and was found in only 2 out of samples collected from Northern region at concentartion
(27.09+6.89 ppb) higher than the prescribed level (for benzo (a) pyrene- 2 ppb) by EU Commission
Regulation (EU, No. 835/2011).
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Out of 22 smoked beef samples, 24 smoked pork samples and 28 smoked chicken samples collect-
ed from north-eastern region, the percentage of samples found to be positive for benzo (a) pyrene
compounds were 40.91, 33.33 and 28.57 % and the mean concentration was found to be 35.63+ 2.81
ppb, 35.529.41+ ppb and 114.8244.60+ ppb, respectively. Among the products, the highest PAH
concentration was found in following order: smoked chicken >smoked beef >smoked pork>Tan-
doori chicken kebab.

Table 1: Levels (ppb) of various PAHs compounds in processed meat products samples (Total 166
samples)

Overall
North Eastern Region Nortl.lern Soutl.lern Mean
Region Region
value
C d
0;‘:;‘;“ Smoked Smoked SI(I:;)II:-e ‘
Smoked Chicken Smoked | (tandoori) doori)
Beef (22) Pork (24) chicken .
(28) (29) chicken
(63)
123.29 + 209.28 + 163.36 + 48.09 + 28.49 + | 11197 %
Fluoranthene 24.01 67.64 40.58 8.37 4.01 19.00
(86.36) (100) (75) (68.97) | (4921) | (69.87)
121.59 + 123.63 + 83.62 + 9269+ | 3785+ | 95.36%
Chrysene 23.21 44.73 23.42 11.28 6.64 14.66
(59.09) (96.43) (66.67) (79.31) | (23.81) | (54.82)
92.88 + 383.98 + 138.84 + 7146+ | 4728+ | 107.29=
Benz[a] an- 19.69 119.78 32.70 10.46 4.56 16.81
thracene
(77.27) (28.57) (37.50) (72.41) | (39.68) | (48.19)
29.71 106.35 + 38.48 + 11.61 + 54.27 +
Benzo[b] 5 68 43.73 10.47 1.55 0 14.92
fluoranthene
(40.91) (28.57) (29.16) (6.90) (15.66)
35.63 + 114.82 + 3552+ 27.09 + 58.43+
f;?zo[a]f’yr' 2.81 44.60 9.41 15.63 0 14.80
(40.91) (28.57) (33.33) (6.89) (16.26)
63.99 + 151.11 + 46.63 + 85.37 +
Benzo (k] 763 55.01 11.19 1T0es 0 18.30
fluoranthene (3.44)
(40.91) (28.57) (37.50) (16.27)
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26.52 +
Indeno [1,2,3- | 17.092.03 |54.28+14.79 | 14.67+1.53 . 581
cd] pyrene (36.36) (14.29) (12.50) '
(9.04)
19.74 + 43.69 + 13.81 + o 25.33 +
. 77
BTl 2.48 9.57 1.46 3.79
perylene (3.44)
(36.36) (14.29) (16.67) (10.24)
18.75 + 39.45 + 13.02 + Al 2521 +
Dibenz [a,h] 2.44 9.32 2.19 ' 3.90
anthracene (3.44)
(36.36) (14.28) (8.33) (9.04)

* Value in parentheses indicate percentage of positive samples

Standard Chromatogram for Flouranthene at 10ppb by LC-MS

Identification and quantification of Heterocyclic Amines (HCA)

A total of 137 samples collected from the Northern (56 samples) and the Southern (81 samples) re-
gion of India were analysed to identify and quantify the levels of heterocyclic amines (HCA) in pro-
cessed meat products. The levels of Heterocyclic Amines (HCA) were analyzed on Acquity UPLC
coupled with Mass spectrometer using ESI + ion mode MS detector. Various HCA compounds viz.,
2-amino-1-methyl-6-phenylimidazo([4,5-b] pyridine (PhIP),2-amino-3-methylimidazo quinolone
(IQ),2-amino-3, 4-dimethylimidazo quinolone (MelQ) and 2-amino-3, 8-dimethylimidazo qui-
noxaline (MelIQx), were identified by comparing retention times and mass spectra of unknown
peaks with those of reference standards. Thus, the current study revealed that the level of HCA
compounds PHIP and MEIQX were found to be below the level of quantification in both southern
and northern region but imidazo quinolone (IQ) (21.17 % samples) and methylimidazo quinolone
(MelQx) (2.19% samples) were found at a level of 1.04 to 1.71 ppb.
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Table 2: Concentration of individual components of HCAs among different varieties of processed

meat samples (Total 137 samples)

Northern Region | Southern region | Mean concentra-

Compound name tion (137 sam-

(56 samples) (81 samples) ples)
2-amino-1-methyl-6-phenylimi-
dazo [4,5-b] pyridine (PhIP) BQL BQL BQL
2-amino-3-methylimidazo 1.44 +0.14 1.04+ 0.19 1.36+ 0.12
quinolone (IQ) (41.07%)* (7.41%)* (21.17%)*
2-amino-3, 4-dimethylimidazo
quinolone (MelQ) BQL BQL BQL
2-amino-3, 8-dimethylimidazo L.71 £ 0.56 1.49 1.64+0.33
quinoxaline (MeIQx) (3.57%)* (1.24%)* (2.19%)*

* Percentage of positive samples
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Standard Chromatogram for 1Q

Development of smart packaging Nano-sensor for monitoring quality and safety of

meat

Principal Investigator: Dr. Kandeepan G

Co-Principal Investigator: Dr. Suresh Devatkal and Dr. Vishnuraj M. R.

Funding agency: Department of Biotechnology, Govt.of India
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A research project was undertaken to develop a smart packaging sensor for detecting freshness
and temperature abuse of meat during refrigerated and frozen storage conditions in supply chain.
A ready to use strip made of anthocyanin-gold-curcumin nanocomposite was used as on-package
sticker type freshness sensor in chicken meat packaged in polypropylene trays with polypropylene
over wrap. The samples were stored in the refrigerator (4+1°C) and the response of the strip-type in-
dicator with the volatile amines released from chicken meat was studied. Different meat quality and
safety parameters were analyzed at suitable intervals to correlate the colour change in indicator sen-
sor at refrigeration (4+1°C) storage. The results indicated that the color of the strip-type indicator
changed from dark pink to whitish pale pink to bluish during the storage period with AE declining
significantly from 39.79 to 18.53. The rate of discoloration increased as the concentration of volatile
amines released from chicken meat increased from 6.46mg% to 26.16mg% during the progressive
storage period. Simultaneous determination of quality parameters like total volatile basic nitrogen,
free amino acid, tyrosine value, ammonia and pH in chiller stored chicken meat showed a signifi-
cantly elevated levels of 22.59mg%, 43.08mg%, 4.36mg%, 18.84mg% and 5.94, respectively causing
onset of deterioration of meat quality from day7.

A sticker type temperature abuse sensor (TAS) was developed by optimizing the levels of enzyme-sub-
strate (Laccase-Guaiacol) and Copper nanoparticle. The ready to use indicator was attached to
packaged frozen (-18+1°C) chicken meat and subjected to different temperature abuse conditions
i.e. 0£1°C, 5+£1°C, 10+1°C and refrozen to -18+1°C. The TAS based on Laccase-Guaiacol-Copper
nanoparticle complex changed from colorless to light brown, then light brown to brown and finally
brown to dark brown color. The color changes were irreversible. These color changes indicated the
deterioration in meat quality and safety as a result of temperature abuse. The simultaneous analysis
of pH, drip loss, extract release volume, total volatile basic nitrogen, instrumental color, total plate
count, psychrophilic count, yeast and mold count and various sensory attributes indicated that the
changes in quality parameters were well comparable with the color change in the TAS. The brown
TAS color indicated moderate thawing of the frozen chicken meat while final dark brown TAS color
indicated high temperature exposure and frozen chicken meat was extremely thawed.

Thus, anthocyanin-gold-curcumin nanocomposite based strip-type sensor can be successfully used
for real-time monitoring of quality and safety of refrigerated chicken meat. The sticker-type sensor
made up of laccase-guaiacol-copper nanocomposite coated onto nitrocellulose membrane can be
used for detecting thawing in frozen meat.

Color change in sticker-type meat freshness sensor (anthocyanin-curcumin-gold nanocom-
posite) during refrigerator storage (0,3,5,7 & 9 days) of chicken meat
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Chicken meat and Temperature Abuse Sensor (TAS) subjected to different temperature fluctu-
ations during frozen storage. (-18+1°C to 0+1°C, 5+1°C, 10+1°C & refrozen to -18+1°C)

Exploiting encapsulated nanoparticle conjugated phytochemicals to combat anti-
microbial resistance in poultry

Principal Investigator: Dr. Deepak B. Rawool
Co-Principal Investigator: Dr. Girish Patil and Dr. B. M. Naveena
Funding agency: ICAR (National Agricultural Science Fund — NASF)

The project aims to identify specific phytochemicals conjugated and/or encapsulated using appro-
priate nanoparticles and polymer for their targeted delivery against multi-drug resistant (MDR)
pathogens (E. coli and non-typhoidal Salmonella) in poultry.

The green synthesis of silver nanoparticles (Ag NPs) was performed using culture- free superna-
tant of decline phase culture of the probiotic strains, Lactobacillus acidophilus MTCC 10307 and L.
plantarum MTCC 1407. The synthesized AgNPs with least MIC values i.e., 0.10 M AgNO, with L.
acidophilus (9:1) was optimally selected for further characterization and antimicrobial assays. In
order to assess the changes in weight in relation to changes in temperature and thermal stability,
differential thermal analysis (DTA)/ thermogravimetric analysis (TGA) was performed. A weight
loss of 15 % up to 200°C with an intense exothermic peak between 150°C and 200°C was observed
in TGA-DTA. The results indicated that a complete thermal decomposition and crystallization of
the sample occurred simultaneously which is suggestive of thermal stability.

Fig. 1. Transmission electron microscopic imaging of
green synthesized AgNPs

Aggregated nanoclusters were observed in SEM; however, the TEM imaging of AgNPs revealed
a spherical morphology and crystalline nature with an optimum size of 15.152 nm (Fig. 1). The
MIC values of green synthesized AgNPs against MDR- EAEC and non-typhoidal Salmonella strains
ranged from 7.80 uM to 31.25 pM, respectively, while the MBC values were found to be twice the
MIC levels. Further, the green synthesized AgNPs exhibited potential antioxidant activity by ABTS
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(2,2"-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) and ferric reducing antioxidant power
(FRAP) assays.

Fig.2 TEM imaging of phytochemical conjugated green synthesized AgNPs

The identified and shortlisted phytochemicals (thymol, carvacrol, eugenol and cinnamaldehyde)
were then conjugated with the green synthesized AgNPs and confirmed by Fourier- transform in-
frared spectroscopy (FTIR) analysis by surface functional group analysis. The FTIR spectra inferred
that the conjugation of phytochemicals viz., thymol, eugenol and cinnamaldehyde has changed the
surface functional group of green synthesized AgNPs indicating conjugation with AgNPs. The sizes
of conjugated AgNPs determined by TEM imaging ranged between 10-40 nm (Fig 2).

Moreover, the conjugated Ag NPs were found to be safe as determined by haemolytic assay and vari-
ably stable when subjected to high- end temperatures (70°C; 90°C), cationic salts (150 mM NaCl and
2 mM MgCl ), enzymes (lysozyme, proteinase- K and trypsin) and pH (4.0, 6.0, and 8.0). The load-
ing efficiency of the phytochemical- conjugated AgNPs ranged from 16 to 30%; further, to achieve
targeted delivery the phytochemical conjugated AgNPs were encapsulated using Chitosan-Alginate
polymers and its further in vitro release kinetics studies are in progress.

Network Programme on Anthrax Diagnosis and Control in India (Multi-Institu-
tional)

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

Principal Investigator: Dr. Deepak B. Rawool
Co-Principal Investigator: Dr. S. B. Barbuddhe and Dr. P. Baswa Reddy
Funding agency: Department of Biotechnology (DBT)

The detection of Bacillus anthracis in limited laboratory resource settings is quite difficult. In this
research project, we aim to develop and evaluate a synthetic peptide derived polyclonal and/or
monoclonal antibody based latex agglutination test (LAT) for rapid detection of B. anthracis spores
from the animal feed supplements and soil samples. We believe that the developed assay will serve
as an important screening tool for rapid detection of B. anthracis spores under limited resource
settings. Secondly, we intend to employ this assay for detection of B. anthracis spores in soil samples
as soil serves as an important reservoir for this pathogen. Further, the developed assay can also be
used for screening of animal feed supplements.The existing BIS protocols (modified version) for
detection of B. anthracis spores requiring BSL-3 facilities are quite laborious, time consuming, and
need sophisticated equipments for feed analysis.
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The project has been implemented in the month of September, 2021 and the manpower (JRF)
rcruitement, purchase of equipments and research consumables is under progress. Also, four virtu-
al mode review meetings with PMU Anthrax, Hisar has been organized to discuss the progress of
the project.

Establishment of a Consortium for One Health to address Zoonotic and Trans-
boundary Diseases in India, including the Northeast Region (Multi-Institutional)

NRCM Component: Pan India surveillance of foodborne (Listeria and Salmonella) pathogens
Principal Investigator: Dr. S. B. Barbuddhe

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

Funding agency: Department of Biotechnology (DBT)

Zoonotic and transboundary animal diseases impose a huge pecuniary burden on any nation, but
particularly on lower- and middle-income countries, including India. The project envisages car-
rying out surveillance of important bacterial, viral and parasitic infections of zoonotic as well as
transboundary pathogens in India, including the Northeast, through the use of existing diagnostic
tests, and the development of additional methodologies when required, for the surveillance and for
understanding the spread of emerging diseases. In this project, a consortium of infectious disease
and public health researchers will be set up to initiate a One Health programme with the ultimate
objective of establishing inter-sectoral collaborations among veterinary, medical, agricultural, en-
vironmental, forestry, meteorological and other areas to detect, prevent and control zoonoses and
TADs. For this, a number of partnering institutions/organizations, including seven institutions/
organizations and eight disease investigation laboratories from the North-eastern region and ten
institutions/organizations from outside the northeast, will work coherently to initiate and/or im-
prove surveillance of select diseases, and initiate mechanisms to establish border posts to detect and
control the entry of pathogens and their reservoirs, especially those of ruminants and swine. It is
also proposed to address disease forecasting as well as mitigation strategies while preparing stand-
ard operating procedures (SOPs) for preparedness to tackle specific diseases.

The project has been implemented. As per the action plan prepared, uniform SOPs were prepared
for detection of targeted pathogens and preparation of sampling plan for collection of samples is in
progress. At NRCM, JRF and SRF have been recruited, and purchase of equipments and research
consumables is in underway. NRC on Meat has been given the responsibility to perform Pan India
surveillance of foodborne (Listeria and Salmonella) pathogens.

Setting — up Food Testing Laboratories - Species and Sex Identification of Meat

Principal Investigator: Dr. Vishnuraj M. R
Funding agency: MoFPI through ICAR

Under the FTL project, ICAR-National Research Centre on Meat, Hyderabad has completed three
years of NABL Accreditation status with ISO/IEC 17025: 2017 and now completed Desktop Sur-
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veillance, 2021. The grant of accreditation (TC-7992) of MSIL is for a period of two years from
19/10/2020 to 18/10/2022. Currently the institute is accredited for three scopes including a) Mo-
lecular Biomarker Analysis (DNA) for Animal species identification (comprising of cattle, buffa-
lo, sheep, goat, pig, horse, yak, mithun, camel, rabbit, chicken & turkey), b) Molecular Biomarker
Analysis (DNA) for Wildlife meat species identification, ¢) Halal compliance through detection of
porcine DNA in meat and meat products. Satisfactorily completed proficiency testing in ‘Lamb Au-
thenticity’ from Fera science Ltd, UK during September 2021.

One of the notable research achievements include the development of novel molecular quantifica-
tion technique using Droplet Digital PCR to tackle buffalo adulteration in traditional meat prod-
ucts. This was achieved using in-house designed primers targeting the single copy nuclear gene
Melanocortin 1 receptor of buffalo. At first, regression models were generated connecting buffalo
meat weight to the DNA extracted and secondly between the DNA weight and copy number of
target gene. The applicability of this regression was evaluated with real-world comminuted meat
products like Haleem. Qualitatively, real-time PCR assays were standardized using the same prim-
ers evaluated for highly processed and cooked meat product samples. This assay was investigated
and found suitable to detect and quantify substitution of buffalo ghee in cow ghee and buffalo milk
in cow milk. The proposed assay can support the regulatory frame work of FSSAI in tackling the
vulnerability in animal derived products associated with economically derived food frauds.

Another assay for species-specific simultaneous detection of sheep and goat mislabeling using du-
plex touchdown PCR has been developed. This is achieved using a set of common forward primer
and species-specific reverse primers targeting the mitochondrial cytochrome B (cytb) gene of both
sheep and goat. The applicability of the assay was evaluated on samples procured from local retail-
ers, which revealed a 50% mislabelling among the two species.

Development of Food products category monographs (Food-‘0’-Copoeia) for foods
of animal origin

Principal Investigator: Dr. Vishnuraj M. R
Funding agency: FSSAI

Under this project, we have prepared several monographs for meat and meat products as well as
for egg and egg products, covering all the essential aspects of food safety and product content lim-
its. The monographs contain the appropriate definition of the product along with general parame-
ters like moisture content, fat content, carbohydrate content, ash content etc. The monographs also
provide detailed information on the limits of antibiotics, pesticides/insecticides, heavy metals and
NOTs, up to how much they are allowed to be in a food product (in case of meat & meat products;
egg & egg products). The limits are also classified according to different organs (offal) and have been
provided separately. Further, the process hygiene criteria and food safety criteria limits for micro-
bial organisms have been appropriately classified and provided. In order to make the monographs
clearer for the end users (i.e., the food business operators) the monographs have been created in a
well-structured manner along with test-methods, Indian standard details and HS codes for import
and export purposes. Under the project, we have identified the requirement of 42 monographs, out
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of which 18 are for various fresh, chilled and frozen meat; 8 for meat products; 16 for egg and egg
products.

Institutional Research Projects

Comparative studies on meat quality and muscle transcriptomic profile of indige-
nous and commercial chicken

Principal Investigator: Dr. A. R. Sen
Co-Principal Investigator: Dr. Suresh Devatkal, Dr. B.M. Naveena, Dr. M. Muthukumar
Dr. T. K. Bhattacharya, Dr. S. Jayakumar, Dr. S. Mishra, Dr. G. Patra

The study aimed to determine the carcass and meat quality of different native breeds (Aseel and
Kadaknath) based on the slaughter age viz.14, 18, 21 and 24 weeks. The meat quality was also com-
pared with commercial broiler chicken and slow growing broiler meat. In Aseel, slaughter weight
significantly increased upto 21* week and then reduced the growth rate. The giblet % reduced with
increased age of birds. The carcass yield % varied from 66.35 to 72.39% and was noted to be higher
in 21 week of age. The leg yield % was more at 24™ week of age and breast yield % also showed the
similar trend. The total meat % was also observed to be more in 24™ week of age. The carcass yield
% in Kadaknath birds varied from 65.25 to 69.96% and no much difference was found in higher age
group birds.

The initial and ultimate pH values measured in the breast muscle of both the native breeds in-
creased with the increasing age. The mean values of cook loss was highest in young groups and it
reduced with increasing age. The water holding capacity % was significantly higher upto 21* week
of age and reduced at 24" week of age of Aseel birds. The redness (a*) value of Aseel breast meat in-
creased significantly (P<0.05) with increasing age. However, the redness value of Kadaknath breed
reduced upto 21* week and significant (P<0.05) increase was observed at 24" weeks of age. A signif-
icant higher shear force value was noticed in older age group than the young ones in both the breed.
The sensory tenderness and overall acceptability was rated higher at 21* week of age. Though the
tenderness was acceptable at 24™ weeks of age, it was best rated at 21°* week of age both in Aseel and
Kadaknath breed. It is concluded that variation exists among different native breeds of chicken and
their ages. This study recommend the slaughter age at 21* weeks of age for the native breeds studied
optimizing retail cuts and considering several meat quality characteristics.

Effect of age on colour change of breast meat of Kadaknath native birds

Colour traits 14th week 18th week 21st Week 24th Week
L* 33.91 £3.87c¢ 41.33 +4.14b 45.91 £2.90a 44.05 £3.74a
a* 1.18 £0.25d 0.81 £0.06¢ 1.01 £0.10b 2.60 £0.04a
b* 3.05 +0.81c 4.71 £1.22b 6.21 £0.80a 4.11 £0.53b
Hue 75.38 £6.50a 78.37+3.21a 78.9 6t£8.47a 55.25 +4.72b
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Colour traits 14th week 18th week 21st Week 24th Week

Chroma 3.49 £0.06 ¢ 4.82+0.49b 6.34 £0.61 a 6.34 £0.69 a

Means with different superscript (Row wise) differ significantly (P<0.05) Hue-tan'b*/a*, Chroma-Root a*?+b*?

Carcasses of Aseel and Kadaknath slaughtered at different age

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

Principal Investigator: Dr. Y. Babji
Co-Principal Investigators: Dr. G. Kandeepan G, Dr. S. Kalpana, Dr. P. Baswa Reddy

Emulsion based chicken nuggets were prepared using a formula consisting of (a) lean chicken meat:
70%=700g, (b) ice/chilledwater:10%=70g, (c)vegetableoil;10%=70g, (d) condiments:3.5%=25g, (e)
refined wheat flour/maida:3.3%=23, (g) spice mix:1%=7, sodium pyrophosphate 0.4% (2.8 g, and
salt 1.5%)= 10.5 g. From the point of view of sensory evaluation, both control and 0.1% cinnamon
treated (0.1% microencapsulated cinnamaldehyde EO) chicken nuggets were highly acceptable.
Though, the cinnamon treated chicken nuggets exhibited cinnamon odour, these nuggets were ac-
ceptable to the panellists. The yield of the control was 95 % whereas the yield of the treatment was
97.5 %.

The control nuggets showed a little over 2.0 log per gram aerobic plate counts of meat product,
whereas, the 0.1 % cinnmaldehyde essential oil treated nuggets showed a decrease in aerobic plate
counts by 0.5 to 0.75 logs / gram. Treatment of chicken nuggets with microencapsulated cinnaml-
dehyde essential oil reducedthe aerobic plate counts by acting as a bacteriostatic and bactericidal
agent in the meat products preservation. Pathogenic bacteria such as E. coli, Salmonella, Listeria
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and Staphylococcus aureus counts neither in treated and control nugget samples during refrigerated
storage.

Development of Ozone (O,) based decontamination technology for poultry and
sheep/goat carcasses

Principal Investigator: Dr. Suresh Devatkal

An environmentally friendly disinfectant, ozone was studied as a natural decontaminating agent for
poultry and sheep/goat carcass.

The efficacy of 0.3 ppm aqueous ozone was evaluated against pure culture of bacteria isolated from
a meat source. The ozone was generated in a pilot scale unit customized for meat decontamination
studies. A known quantity of bacterial stock solution (approx., log 8 cfu/ml) was suspended in ster-
ile distilled water (1:10 ratio) and aqueous ozone was introduced into this solution. Samples were
removed at 0, 0.5, 1, 2, 4, 8 min intervals and plating was carried immediately after the end of each
interval. Survival bacterial counts were calculated for estimating the log reduction. To measure the
ozone level dissolved in water a colorimetric (indigo method) method was used.

Ozone Unit

Development of traceability based quality assurance methods for wholesome meat
production

Principal Investigator: Dr. Girish Patil, S.
Co-Principal Investigators: Dr. C. Ramakrishna, Dr. Gireesh Babu P. and Dr. S. B. Barbuddhe

The project aimed to develop a national level policy for establishment of system for implementation
of traceability in meat value chain. In this direction, interactions were held with various stakehold-
ers and policy makers on requirements for establishing buffalo meat traceability. Two meetings were
held with officials of Department of Animal Husbandry and Dairying, Gol. A National workshop
on “Meat Traceability Recall: From Concept to Practice” was organized by ICAR-National Research
Centre on Meat, Hyderabad in collaboration with Department of Animal Husbandry and Dairying,
Govt of India on 22" October, 2021. The officials of DAHD, APEDA, ICAR and stakeholders from
meat sector participated in the programme. A policy paper on “Traceability system for Indian Meat
Sector: Concept and way forward” was released on the occasion. The deliberations of the workshop
paved the way for developing road map for development of meat traceability in India.
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AL-LAMP assay for rapid and on-site authentication of buffalo (Bubalus bubalis) meat

In the present study, a rapid assay for authentication of buffalo meat was developed by employ-
ing Alkaline Lysis (AL) method of DNA extraction and Loop-mediated Isothermal Amplification
(LAMP) using novel primers designed to target mitochondrial D loop region. The results of the AL-
LAMP assay were visualized by SYBR Green I dye. Further, the LAMP amplification was confirmed
by agarose gel electrophoresis and fluorometry. The developed AL-LAMP assay was validated using
raw, heat treated and admixed/ adulterated buffalo meat samples. The AL-LAMP assay required
just 120 min and could be carried out with minimum instrumentation. Hence, the technique holds
potential for use as on-site assay for species authentication of buffalo meat.

Visualization of resuli of AL-LAMP reaction

Fluoromeiric reading of AL-L AN resulis
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Buffalo specific AL-LAMP assay based on visualization of colour, agarose gel electrophoresis
and fluorometric detection of reaction products in different meat animal species. 1) Buffalo;
2) Cattle; 3) Chicken; 4) Goat; 5) Sheep; 6) Pig; 7) Negative control; M)100 bp ladder

Development of processes for culturing and differentiation of muscle stem cells in
animal derivative free media for cultured meat production

Principal Investigator: Dr. Girish Patil, S.
Co-Principal Investigators: Dr. C. Ramakrishna and Dr. Gireesh Babu P.
Standardization of isolation and culturing of chicken myoblasts

Chicken embryo of 10 to 14-day old were used for isolation of the myoblasts. The myoblasts were
extracted by following standards protocol. After isolation, myoblasts were incubated at 37 °C un-
der 5% CO, and 25% humidity for multiplication.After reaching 80% confluence culture medium
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was replaced with fusion medium (DMEM/FI2 + 2% Horse serum + 1X Penstrep) and cultured for
7 days at 37 °C (5% CO, and 25% humidity) for formation of myotubes.

(a) 0 day (b) 1** day (c) 3" day

Myoblasts extracted from chicken embryo visualized under microscope

Implementation of Food Safety Management System (FSMS) and mapping of water
and energy consumption in meat processing facilities

Principal Investigator: Dr. B. M. Naveena
Co-Principal Investigators: Dr. M. Muthukumar; Dr. Suresh Devatkal

Portable water flow meters were installed on the plant’s plumbing system to collect water flow data
from September 2020 to October 2021. Under standard primary poultry processing conditions in-
cluding steps like scalding, defeathering and screw-chilling carried out at semi-automatic poul-
try processing plant of NRC on Meat, our findings indicated an average water consumption of
11.83 litres/bird or 8.45 litres/kg dressed carcass. However, slaughter without scalding, defeathering
and screw-chilling steps wherein skin and feathers are manually removed and no screw-chilling
was practiced, a significantly (P<0.05) lower water consumption of 4.71 litres/bird or 3.36 litres/
kg dressed carcass was observed. Secondary processing of chicken and mutton into different value
added meat products revealed an average consumption of 30.7 and 51.2 litres/kg finished product,
respectively. Current study has identified the scalding, defeathering and screw-chilling steps in pri-
mary poultry processing as hot-spots and suggest to develop automation of skin along with feather
removal steps as a water efficient poultry processing step.

Organic meat production system for sustainable sheep husbandry and promotion
of consumer health

Principal Investigator: Dr. P. Baswa Reddy

Co-Principal Investigators: Dr. D.B.V. Ramana, Dr. Pankaj, Dr. C. Ramakrishna, Dr. M. Muthu-
kumar

A project on “organic meat production system for sustainable sheep husbandry and promotion of
consumer health” is being carried out in collaboration with ICAR-CRIDA at Hayatnagar Research
Farm CRIDA. Under this project, certified organic fodder is being produced in an area of 0.8 hec-
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tares for feeding to the sheep under organic system. Organic fodder of CO-4, hedge lucerne, stylo,
subabul are produced under organic production guidelines as per NPOP requirements. Organic
certification of fodder has been carried out through APEDA accredited certifying agency ‘Aditi or-
ganic certification Pvt Ltd, Bengaluru. After due inspection and auditing, organic scope certificate

ICAR-National Research Centre on Meat

for the year 2021-22 has been awarded for the fodder as per the NPOP standards of India.

Utilizing the certified fodder, Deccani sheep are reared as per NPOP organic standards and the an-

imals were certified for organic compliance by accredited certifying agency.

After attaining the slaughter weight, representative animals from organic certified unit and also
from non-certified regular flock were slaughtered at experimental abattoir of ICAR-NRC on Meat
to study the carcass characteristics and meat quality parameters. Value added meat products were
prepared from oranic and non-organic meat and they were evaluated for their organoleptic charac-

ters by expert panellists as well as regular meat consumers.

In the next stage, the Deccani sheep flock was replaced with Nellore brown sheep procured from
the farmers to study their performance under organic production system. The Organic certification
process for Nellore brown sheep is in progress.

Carcass characteristics of Organic and non-organic sheep

NMD r
y

"

Carcass traits Non Organic Organic
Animal Wt Before slaughter 22.73 30.1
Hot Carcass 10.42 14.55
Chilled Carcass Weight 9.9 13.72
Dressing Percentage on Live wt. 45.84 48.34
VDi/;essing Percentage on Empty Body 5554 56.1%
Chilling loss (%) 4.99 5.7
Sensory Evaluation of Organic and Non-organic value added meat products
Over-
Product Or(g)ilgllclﬁ\ion CA:IZ Flavor | Saltiness | Juiciness gf‘i‘stl/) ac::lp "
ability
Mutton Meat Balls | Non Organic 6.97 7 6.63 6.88 6.84 6.91
Mutton Meat Balls Organic 7.13 7.13 6.78 7 7.03 7
Mutton Nuggets Non Organic 7.31 7.06 6.78 6.89 6.89 7
Mutton Nuggets Organic 7.25 7.33 7.19 7.25 7.25 7.44
Mutton Kebabs Non Organic 6.79 6.83 6.46 6.25 6.42 6.83
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Product Organlc/l.\lon Flavor | Saltiness | Juiciness Te?(t/ all

Organic Color Crisp |accept-
ability

Mutton Kebabs Organic 7.13 6.96 6.46 6.46 6.92 7.04

Mutton Curry Non Organic 6.42 6.96 6.33 6.46 6.54 6.67

Mutton Curry Organic 7.13 6.75 6.54 7 6.58 7.08

Design and development of Portable Meat Production and Retailing Facility for
sheep and goats, poultry and pigs

Principal Investigator: Dr. C. Ramakrishna
Co-Principal Investigators: Dr. Girish Patil, S. and Dr. S. B. Barbuddhe

Infrastructure for hygienic meat production and retailing is a prerequisite for achieving meat food
safety. This work was undertaken to develop a simple, economical and hygienic facility for produc-
tion of meat from small ruminants under small scale production system. Portable Meat Production
and Retailing Facility (P-MART) comprises five facilities: i) animal resting facility; ii) slaughtering
and dressing facility; iii) cutting & packaging facility; iv) retailing facility; and (v) waste manage-
ment facility. First four units are wheeled and separable and can be moved independently. All four
units have been provided with facilities like pest killers, wall mounted fans, exhaust fans, water
storage facility, electrical stunner, refrigeration, bone cutting and mincing. Facility can be oper-
ated either on ground or on a vehicle. Food grade stainless steel (SS 304) was used for fabricating
the P-MART. Anaerobic biogas plant based system was utilized for disposal of the slaughterhouse
waste. Prototype of the facility was fabricated and its operation was validated for functionality and
quality of the final product. P-MART was found to be a user friendly, low cost, portable, mobile, en-
vironment friendly and animal welfare compliant. The capacity of P-MART is to slaughter less than
10 animals per day by two operators. P-MART has been primarily made up of SS 304 grade stainless
steel. The technology was transferred to one stakeholder for upscaling the P-MARTSs. An application
was submitted for grant of patent (Patent Application No. 202111016135).

Technology on preparation of manure from solid waste generated from slaughter of about 10 sheep
and goats by aerobic composting using perforated stainless steel bins was developed, tested and
validated. The solid waste (mainly gastro intestinal contents) was collected in perforated stainless
steel bins, dewatered and allowed for aerobic composting in open area at ambient temperature. The
contents were mixed once in a week for aeration. The solid waste was converted to manure in about
4 to 8 weeks of time. Technology on low cost electric stunner for Sheep and Goats using transformer
(converting 230V to 110V) was developed, tested and validated.
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Portable Meat Production and Retailing Facility (P-MART) for Sheep and Goats

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

Principal Investigator: Dr. L. R. Chatlod
Co-Principal Investigators: Dr. Deepak B. Rawool, Dr. P. Baswa Reddy

Amidst the foodborne pathogens, antimicrobial resistance (AMR) is an emerging global public
health threat. Although various researches have isolated NTS and E. coli from poultry farms in
India, there exists a dearth in the systemic studies particularly, the genotypic diversity of these
pathogens within and between poultry farms. Furthermore, reports regarding the occurrence of
multi-drug resistant (MDR) pathogens among broiler meat production settings are scanty in the
country.Hence, this project is being undertaken to isolate bacterial food-borne pathogens (Escheri-
chia coli, Non-typhoidal Salmonella (NTS) from broiler chicken farms and characterizing them for
antimicrobial susceptibility pattern and genotypic diversity and to assess the risk(s) of antimicrobial
resistance among the food-borne pathogens isolated from broiler chicken farms.

To study the occurrence of E. coli, and Salmonella spp., a total of 60 samples comprising of poultry
droppings (10), water from waterers (10) and tank (10), feed sample from stock (10), and feeders
(10), and soil (10) from various broiler farms of Telangana have been collected and screening using
cultural as well as molecular approach is under progress.

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

Principal Investigator: Dr. Deepak B. Rawool

Co-Principal Investigators: Dr. S. B. Barbuddhe, Dr. Ashwin Raut, Dr. Laxman Chatlod, Dr. Vish-
nuraj M. R.

The project aims to screen for the emerging occupational zoonoses (Chlamydiosis, Coxiellosis,
CCHE Hepatitis-E) among personnel involved in abattoir value chain using appropriate molecular
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and/or serological detection assays and and to develop in-house rapid diagnostic/screening assay(s)
for the detection of predominant emerging occupational zoonotic infection(s).

Synthetic peptide based indirect ELISA for detection of Chlamydia antibodies in humans has been
standardized. The standardized parameters for indirect ELISA include an antigen coating of 100 ng/
well, primary antibody dilution of 1: 200, and secondary anti-human antibody at a concentration
of 1: 5000, respectively. To differentiate positive and negative sample, an avg. negative control OD
value x 2 + Standard Deviation was set as a cut off OD value.

Employing the standardized ELISA, earlier collected serum samples (n=96) from slaughterhouse
personnel from Jiyaguda (n=30), Bhoiguda (n=33), and Amberpet (n=33) were screened. On analy-
sis an overall seropositivity of 40.62% (39/96) was obtained for Chlamydia infection among abattoir
associated personnel.

In addition, we optimized PCR protocols for detection of Coxiella burnetii and Chlamydia psittaci
for molecular detection of these pathogens among persons involved in abattoirs. The optimized gel
images for the same are presented in figures below.

Chiamydia Genus Specific PCR Chiamydia psittaci Coxiella burnetii Specific PCR
1hbp
439bp
294 bp
e 501 bp
ampA 16TRMNA CPSIT_0429 Trang PCR Coml PCR

Optimized PCR gel images revealing detection of C. burnetii and C. psittaci

Droplet Digital PCR (ddPCR) and Quantitative PCR (qQPCR) methods were developed for precise
and sensitive detection of C. psittaci. The limit of detection (LOD) of ddPCR was up to 2.4 copies,
whereas, PCR could detect up to 38 copies of the DNA template. These developed ddPCR and
qPCR assays were tested for its detection efficacy by screening the field samples (n = 124), com-
prising lung tissues from dead poultry and feral birds. Of 124 samples, seven samples were tested
positive by ddPCR, while three were tested positive by qPCR. The developed ddPCR could serve as
a reliable screening tool, particularly in those clinical samples where in the shedding of C. psittaci
is substantially very low.

Development of nanocomposite biodegradable packaging material for meat and
meat products

Principal Investigator: Dr. Kandeepan G.

The biopolymers provide scaffold for the development of packaging materials through cross-linking
with the stabilizers, plasticizers and bioplastics. There is a need for development of sealable, bio-
degradable, shelf stable, bio based packaging material with better packaging characteristics. This
project aims to develop and characterize nanocomposite biodegradable packaging material and to
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determine the effect of this packaging material on the quality and shelf-life of meat and meat prod-
ucts. The biopolymers were mixed with plasticizer, stabilizer and bioplastics to make a base material
for film formation with better sealability and film characteristics. Nanoparticle sized antioxidants
and antimicrobials were incorporated into this solution to improve shelf-stability. The cross-linking
polymers were subjected to heating and stirring. Then stretchable films with thickness 0.11mm,
transparency 91.83% and good sealing property has been formed through casting technique. The
protocol for the preparation of biodegradable packaging material (comprised of corn starch, car-
boxy methyl cellulose, glycerol and polyethylene glycol) and the sealability of the film with PVA is
standardized. The optimization of ingredients and protocol for the preparation of nanocomposite
film with nanoclay (MMT), PVA & clove oil and the analysis of properties of the film is under pro-

gress.

Biodegradable nanocomposite packaging film with sealing property

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

Principal Investigator: Dr. Kandeepan G
Co-Principal Investigator: Dr. Y. Babji & Dr. Y. P. Gadekar

The gaseous composition of packaged meat/meat product plays a pivotal role in determining the
shelf-life. The objective of the project is to standardize gaseous composition for modified atmos-
pheric packaging, to compare the shelf-life attributes of modified atmospheric packaging and aer-
obic packaging and to develop colorimetric sensor for modified atmospheric packaged meat and
meat product. The chicken leg meat (CLM) was stored under refrigerated storage (4+1°C) with aer-
obic and modified atmospheric packaging (MAP20 = 20% O, + 30% CO, + 50% N_, MAP10 = 10%
O, +40% CO, + 50% N,, MAPO = 0% O, + 20%CO, + 80% N,) conditions and evaluated for quality
attributes. The results indicated that MAP has significantly increased the color of the chicken leg
meat compared to AP. The changes in myoglobin forms, meat pigment, haeme iron, hunter lab color
units (L*, a*, b*) were insignificant under aerobic as well as modified atmospheric packaging. MAP
extends the desirable color of chicken leg meat upto 15 days compared to only 6 days for aerobic
packaging.
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Modified atmosphere packaging machine with gas mixture

Quantitative determination of Sulphonamide antimicrobial residues in buffalo
meat samples using RP-HPLC

Principal investigator: Dr. S. Kalpana

Co-Principal Investigator: Dr. M. Muthukumar
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Representative optimized chromatogram of 4 Sulphonamides at 100ppb

A liquid chromatographic method for the simultaneous quantitative determination of sulfadiazine,
sulfadoxine, sulfamethazine and sulfamethoxazole in buffalo meat was optimized. The chromato-
graphic separation was accomplished in isocratic elution mode with mobile phase consisting of
glacial acetic acid in Acetonitrile: Methanol:Water (85:10:05, v/v). Mean extraction recoveries of
sulfadiazine, sulfadoxine, sulfamethazine and sulfamethoxazole were in the range of 85-89 %. The
limit of detection (LOD) were 6.06,7.63,6.79 and10.68 ug/Kg and the limits of quantification (LOQ)
for sulfadiazine, sulfadoxine, sulfamethazine and sulfamethoxazole were 18.37, 23.12, 20.57 and
32.37 ug/kg, respectively. For monitoring purpose, about three hundred buffalo meat samples were
collected from in and around Hyderabad city for monitoring viz Narapally, Amberpet, Charminar,
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Cherlapally, Uppal etc and extracted for analysis of 4 Sulphonamide residues. About 200 extracted
samples were injected and analyzed in triplicate using RP-HPLC and none of the samples had the
said residues at or above MRL (100 pug/Kg) and further analysis is in progress.

Confirmatory analysis of Colistin and Nitrofuran antimicrobial residues in broiler
chicken samples by tandem mass spectrometry

Principal investigator: Dr. S. Kalpana

Co-Principal Investigator: Dr. M. Muthukumar
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Representative TIC of Colistin B

A selective and sensitive liquid chromatography tandem mass spectrometric (LC-MS/MS) method
has been established for simultaneous determination of two residual polypeptide antibiotics poly-
mixin EI (colistin A), polymixin E2 (colistin B) in chicken meat samples. The extraction is based
on acidified methanolic solvent followed by a reversed phase solid phase extraction step to clean-up
and concentrate. This single-step clean-up produces sufficiently clean extract in order to control
matrix-related signal suppression in the electrospray interface with acceptable recoveries. Colistin
in the extracts were separated on a reversed phase acquity BEH C18 column (100mmx2.1 mm,
1.7um) in gradient elution mode. Using electrospray LC-MS/MS with multiple reaction monitoring
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(MRM), identification and quantification of the major components of the two polypeptides were
performed based upon the intensities of mass fragments from the respective precursor ions: colis-
tin A at 390.83->385 and 390.83->379.2; colistin B at 386.05>380.3 and 386.05>374.55, respectively,
the matching of the specific tolerance of the relative abundance of the monitored ions. The method
presented good fit (regression coeflicient > 0.99) over the quantitation range of 5-200 ppb with the
lower limit of quantitation (LLOQ) being 5 pg/kg for colistin A and colistin B, respectively. LOQ
is lower than the Maximum Residue Limit (MRL) set by the Codex Alimentarius for colistin (150

ug/kg).

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

Prncipal Investigator: Dr. Gireesh Babu P.
Co-Principal Investigators: Dr. Girish Patil S., Dr. C. Ramakrishna, Dr. Vishnuraj M. R.

The project is aimed at developing universal mini-barcode based high resolution melting (HRM)
assay for the identification of meat adulteration. The average interspecific genetic distance values
were 0.253+0.02, 0.210+0.02 and 0.204+0.015 for Col, 16s rRNA and cytochrome b genes, respec-
tively. Whereas the average intraspecific genetic distance values were found to be 0.012+0.001,
0.022+0.002 and 0.019+0.001 for Col, 16s rRNA and cytochrome b genes, respectively. The phy-
logenetic tree analysis revealed that all the three mitochondrial genes have sufficient phylogenetic
signal. The nucleotide polymorphism analysis conducted for the three mitochondrial genes showed
a greater number of transitions than transversions. The transition vs transversion ratio of 2.24, 1.78
and 1.91 was observed for Col, 16s rRNA and cytochrome b genes, respectively. In Col, 16s rRNA
and cytochrome b genes, the region between nucleotide positions 250 to 750 bp, 350 to 675 bp and
200 to 700 bp, respectively were found to be the most variable region with high concentration of
transversions. These regions in respective genes were selected for designing universal primers to
identify the species.

Distance values
g

|
{

Sliding window analysis of COI gene of different meat species

Impact of meat research on livestock sector development-role of public investment

Principal Investigator: K. Varalakshmi

Based on the data from internal reports and Wos software this study generated knowledge on re-
search productivity, visibility and impact of NRCM on scientific community since its inception i.e.
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2001-2020 through bibliometric analysis in terms of papers, citations, trend, research prioritization,
H index, institutional collaboration, author collaboration, citation analysis, journal analysis, depict-
ed through bibliometric networks and google maps.

General Trend in NRCM activities & Impact

Budget of NRCM has increased from 2.2 crores in 2003 to 10.67 crores in 2020 registering a growth
rate of 10.26% CAGR (95 crores for 2003-20) for the 18-year period. NRCM has taken up 112
projects (CAGR @ 13.2%) since its inception for the 20-year period i.e. from 2001 to 2020. Out
of which 73 were completed and 39 are still continuing up to 2020. Project productivity showed
that total numberof effective projects per scientist per year was 1.19 with 0.26 of external and 0.92
of internal projects growing @ 6.69% with slight variation between external and internal projects.
NRCM has published a total of 253 research papers with average of 0.99 paper per scientist per year
for the overall period.

Bibliometric Analysis of NRCM research

Results of Bibliometric analysis done for peer reviewed papers (#124) recovered from WoS§ software
are given under different headings with Bibliometric networks prepared by using bibexcel, pajeck
and vos viewer softwares. Google maps for co-author institutes were prepared.

Summary of Bibliometric characteristics of NRCM articles recovered in WOS (#124 articles)

Particulars # % to total
FA RA Total FA RA Total
TP 59 65 124 47.58 | 52.42 100.00
ATP 3.28 3.61 6.89
TC 975 454 1429 68.23 | 31.77 100.00
Avg citation /paper 16.53 6.98 11.52
Avg citation /yr 54.17 25.22 79.39
Avg citation /paper /yr 0.92 0.39 0.64
632 199 699
Citation count of top 10 (48.92%)
FA) of RA) :
Avg Clt.atlo.n count of top 63.2 19.9 69.9
10 publications
Sum of citing articles
H index 19
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Top 10 papers account for 48.92% of total citations i.e only 8.06% of top papers account for nearly
half of the total citations received.

Trend in NRCM publications

Year wise trend shows that the highest number of articles and citations were produced in 2019
(14.52%), 2020 (18.47%) and highest number of citations were taken by the papers produced in
2008 (249) followed by 2010 (192%).

Research prioritization of NRCM indicated by Keyword analysis

Overall LPT discipline has contributed for 50% of total articles of NRCM out of which 37% is from
LPT of NRCM. Overall Meat science has topped in the preferred journals for increasing visibility
of NRCM research due to its international appearance. NRCM has collaborated with about 21 in-
stitutes from India and abroad out of which 4 are international institutes and 17 are within India.

It can be inferred that only 26.61% of papers account for 80.83% of citations while 72.58% of papers
account for only 18.47% of citations. H index regarded as the measure of research output visibility
is estimated as 19 for 2001-2020.

Performance study of sheep markets in India

Principal Investigator: K. Varalakshmi
Co-Principal Investigators: Dr. P. Baswa Reddy

Using time series from AGMARKNET, the study generated information on performance of sheep
markets indifferent states Telangana (1), Karnataka(14), Maharashtra(4) and Odisha (3) and state as
a whole market (4) and India as a whole and forecasted the arrivals and prices for sheep and mutton.
Karnataka sheep markets are performing well compared to other states which may be attributed to
absence of unregulated markets / marketing system but it has to be verified with the primary data
on market structure, performance by survey and movement of sheep. Based on ARIMA models
forecasting was done initially for 2 years up to December 2022 and it was extended to next 30 years
up to 2050. Based on forecasted prices of sheep, meat prices were also forecasted up to 2050. ARI-
MA models forecasted that the prices from Jan 2020 to Dec 2021 will range between 6716-7913 with
average of 7299 per medium animal for Karnataka. These values are 6436-8824 and 7570, 2795-3157
and 2976,8716-10540 and 9600 for Maharashtra, Odisha and Telangana, respectively.

12004 10540 50000 46125
100040 7913 “,34 : 9600 | 40000 22053
8000 & 787 30000 20832 2
000 E 7290 ¥ 7570 8716 20000 16672 B21884 4884
4000 6716 6436 1157 TOHHD W1I550  @ogos30 3851 s
2000 ® 2976 0 g1 6437 BO86 2852 P
o 1795 g ko g p e g g
KP MP Op TP
# Min = Max = Avg = Min Max ®=Avg
Jan 2020 to Dec 2021 Jan 2020 to Dec 2030

Forecasted Prices of Sheep in different states
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Sheep prices and resulting mutton prices in India will increase by 3.64 times in next 10 years from
2020 to 2030. This increase maybe 2.98, 2.59, 5.7, 1.71 times for Telangana, Karnataka, Maharashtra
and Odisha, respectively. Full Data base (Baseline/secondary data ) on all parameters of the study
(Arrivals and prices) collected from AGMARKENET for 2005-2019 (time series data from 2005-
2019) and the of trend, ARIMA analysis for forecasted prices and arrivals of sheep and mutton up
to 2050 for all the markets in different states and India are available in the form of soft copy.

Impact evaluation of NRCM Technologies and Trainings/capacity building pro-
grammes

Principal Investigator: K. Varalakshmi

Trend in technology transfer: The results of year wise beneficiaries shows that in 2012 more number
of beneficiaries were benefited by NRCM technology transfer as indicated by more no of TOT (8)
followed by 2018 and 2019 (7 each). Most of the entrepreneurs have shown interest in processed
meat technology. Technology acquisition is low with 79.41% of the entrepreneurs have taken only
one technology and only 20.59% of beneficiaries have taken 2 technologies.

More than % (89.71%) of technologies adopted by industries belong to Southern states of India
showing technology concentration in nearby areas due to close proximity. Category wise technolo-
gy analysis showed that processed meat technology contributed more than 57.35% TOT and 63.06%
for revenue with technology spread index of 4.59.

Preliminary structure of trainings/capacity building programmes

NRCM has conducted about 96 training programmes during 2011-2020 to 1639 trainees out of
which 15.38% were female participants. Training programmes are growing by year on year basis
with CGAR of 9.94% from 2011-2019 excluding 2020. Category wise analysis shows that more
number of training programmes were given in value addition (35.42%) followed by clean meat pro-
duction (18.75%). Female participation was less than 1/3™ in training programmes.
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Integrated omics approaches for assessment of meat quality and authenticity

Principal Investigator: Dr. Rituparna Banerjee
Co-Principal Investigators: Dr. B. M. Naveena, Dr. M. Muthukumar, Dr. Y. P. Gadekar

A project was initiated to optimize protein fractionation protocols coupled with mass spectrometry
for meat quality and authenticity. An extraction buffer containing PBS and SDS was standardized
and protein extraction was accomplished by simple trituration in a pestle and mortar followed by
filtration with a grade 1 filter paper. A novel GELFrEE fractionation technique was used, which
fractionates the complex protein mix into smaller fractions in liquid form within 2-3 hours. Sample
extract from raw, cooked meat and their mixes were loaded on the sample loading chamber of GEL-
FrEE 8100 5% cartridge with a fractionation range of 3.5 to 500 kDa. The proteins were partitioned
according to their size or molecular weight, resulting in 12 distinct fractions. SDS-PAGE profile
of selected GELFrEE fractions from raw and cooked buffalo meat and pork sample exhibited that
low molecular weight proteins were more resistant to heat induced denaturation showing similar
protein band intensity even after cooking, whereas, the band intensity of high molecular weight
proteins was reduced significantly. In-gel digestion and MALDI-TOF MS of selected protein bands
revealed the presence of species-specific myoglobin and carbonic anhydrase-3. These proteins ex-
hibit differences in sequence between buffalo meat and pork peptides. Peptides derived from car-
bonic anhydrase-3 were species specific and used for validation and determination of pork content
as low as 0.5% in raw as well as heat-processed meat mixes. Species-specific peptide sequences were
turther validated using MALDI-TOF/TOF MS and sequence alignment tools. The suitability of
GELFrEE fractionator for simple, rapid, reproducible and reliable fractionation of low-molecular
weight proteins was established and can be coupled with shotgun or top-down proteomic studies
for meat authentication
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SDS-PAGE visualization of selected GELFREE fractions of raw buffalo meat
separated using 5% (3.5-500 kDa) cartridge
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GELFrEE fraction of buffalo meat extract, selection of species-specific peptide (m/z 1532.10)
from myoglobin and characterization using MALDI-TOF/TOF MS
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Development and storage stability of poultry slaughter coproducts based pet snack/
food

Principal Investigator: Dr. Yogesh P. Gadekar
Collaborating institute: ICAR-Central Sheep and Wool Research Institute, Avikanagar, Rajasthan.

Co-Principal Investigators: Dr. Girish Patil S, Dr. A. R. Sen, Dr. M. Muthukumar, Dr. Deepak B.
Rawool, Dr. P. Baswa Reddy, and Dr. Vinod Kadam

The slaughtering of poultry and food animals generates a considerable quantity of coproducts that
are unsuitable for human consumption. During the slaughter of poultry, inedible products yield
was assessed as head (3.85%), shank (4.4%), intestines (6.17%) while blood and feathers accounted
for 11.08%. The microbial quality of the raw poultry slaughter coproducts had a total viable count:
Log,, 6.18; Staphylococcus aureus: Log, 5.04, E. coli: Log  5.041, and yeast and molds: Log,, 5.13.
The slaughter coproducts were subjected to dry rendering to obtain the poultry slaughter coproduct
meal. The poultry slaughter coproduct meal was used for making pet snacks. The rendered poultry
coproduct meal has microbial quality within acceptable limits. The texture profile of the pet snack
indicated hardness values of 48.76 (N), while other texture parameters were fracturability (28.29 N),
springiness (1.57 cm).

Texture Profile of Extruded Pet Snack

Parameter Observation
(Mean+SE)
Hardness (N) 48.76+1.18
Gumminess (N/cm?) 18.19+1.15
Springiness (cm) 1.57+0.12
Cohesiveness (ratio) 1.46+0.09
Fracturability (N) 28.29+0.91
Chewiness (N/cm) 17.34+1
Stickiness 0.12340.01
Resilience 0.081+0.02

In another study, the chicken feathers obtained from the slaughter of poultry and sheep wool were
used for developing reinforced biocomposites using the hand lay-up technique. Their quality was
assessed for different parameters. Biocomposite is a composite material formed by a matrix (resin)
and a reinforcement of natural fibers. The composite density (g/cm?’) ranged from 0.933 to 1.24. The
composite weight (g) ranged from 176-140. The value addition to slaughter coproducts could be
effectively done.
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Biocomposite from chicken feathers

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

Principal Investigator: Dr. Yogesh P. Gadekar
Collaborating institute: ICAR-Central Sheep and Wool Research Institute, Avikanagar, Rajasthan.
Co-Principal Investigators: Dr. Girish Patil S., Dr. Rituparna Banerjee, and Dr. Arvind Soni

A project has been initiated to develop an application for the prediction of meat yield in sheep and
a decision support system for antemortem and post mortem examination.

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

Principal Investigator: Dr. Vishnuraj M. R

Necessary training has been completed for general requirements for the Competence of Reference
Material Producers’ as per ISO/IEC 17034. Work has been initiated for development of certified ref-
erence materials (CRM) for genetic identification of economically important meat and fish species
to combat food fraud.

Technological interventions for livelihood enhancement of socially backward peo-
ple under SCSP

Principal Investigator: Dr. P. Baswa Reddy

Co-Pricipal Investigators: Dr. Girish Patil S., Dr. C. Ramakrishna, Dr. M. Muthukumar, Dr. S.
Kalpana, K. Varalaxmi

Training programme for the SC women SHG group from Khammam and Korutla

Three days practical hand-on training programme on ‘Entrepreneurial skill development for wom-
en SHGs on hygienic meat production and value addition’ was organized for seven women Self
Help Group members from Khammam and Korutla (Jagityal district) of Telangana at ICAR-NRC
on Meat from 10" to 12" Feb 2021 under SCSP/ DAPSC component.
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Distribution of Meat processing equipments to women SHG members of Korutla

Meat processing equipments for establishment of small scale meat processing unit were provided to
the SC members of SHG group from Korutla on 12 Feb 2021.

Distribution of backyard poultry birds to SC women of Dorakunta village, Kodada,
Suryapet district

One hundred units of backyard poultry (with 20 birds, 20 kg feed, 1 feeder and 1 waterer per unit)
were provided to SC women of Dorakunta village, Kodada, Suryapet dist on 12 March, 2021.

Distribution of backyard poultry birds to SC women of Tadkole village, Kama Reddy district

Fifty units of backyard poultry (with 20 birds, 20 kg feed, 1 feeder and 1 waterer per unit) were pro-
vided to SC women of Tadkole, Kama Reddy dist on 17 April, 2021.
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Distribution of small scale meat processing equipments to SC women of Aushapur

A three days training programme on ‘Entrepreneurial skill development in hygienic meat produc-
tion and small scale meat products processing’ was organized for the participants from Aushapur
and Kukatpally of Medchal Malkajgiri dist, Telangana and meat processing equipments were dis-
tributed for establishment of small scale meat products processing unit to the SC women who are
part of ‘Aushapur foods’ through District Rural Development Officer (DRDO), Medchal Malkajgiri
district on 27 July 2021 in the presence of Shri Yenugu Sudarshan Reddy, MPP, Ghatkesar and Smt
Kaveri Maschender Reddy, Sarpanch Aushapur.
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Workshops/Training/Meetings/
Awareness Programmes Organised

Induction Training for Food Safety Officers of Telangana and Himachal Pradesh

Induction Training for Food Safety Officers of Telangana and Himachal Pradesh Sampling & Labo-
ratory Network was organized through virtual mode on 15™ January, 2021 at ICAR- NRC on Meat,
Hyderabad. A total of 40 Food safety officers from Telangana and Himachal Pradesh participated in
the training programme.

National workshop on “Sustainability of Buffalo Sector in India”

A National workshop on ““Scientific Interventions and Policies for Strengthening of Buffalo Meat
Sector: Catalyst for Boosting India’s Agro-Economy” was organized at ICAR-National Academy
of Agricultural Research & Management (NAARM), Hyderabad in both offline and online mode
on 19* January 2021. The event was jointly organized by ICAR-NRC on Meat, ICAR-NAARM,
NAAS-Hyderabad Chapter and Indian Meat Science Association. Over 40 experts from various
research institutes, universities, APEDA, animal husbandry departments, meat industry and export
agency participated in the workshop and extensively deliberated on the technological, institution-
al, regulatory and policy impediments which need to be addressed to unleash the potential of the
sector.
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Entrepreneurship in Livestock and Veterinary Sciences: Online Faculty Develop-
ment Program

ICAR- National Research Centre on Meat, Hyderabad organized a free online certificate training
course on “Entrepreneurship in Livestock and Veterinary Sciences” from 9th to 22nd February
2021. This course was sponsored by Department of Science and Technology, Ministry of Science
and Technology, New Delhi. The major objective of the training course was capacity building of
teaching and extension faculties and veterinarians working under agriculture, veterinary, fisheries
and allied departments.

Training programme on ‘Meat Processing, Branding and Marketing’ under ARYA
Programme

A two days training programme on ‘Meat Processing, Branding and Marketing’ was organized at
ICAR-NRCM, Hyderabad on 24-25" February, 2021 under ARYA Programme. A total of 15 mem-
bers participated in the programme.

Entrepreneurship Development Program conducted on Value added meat products
processing

A five days entrepreneurship Development Programme on “Value added meat products processing”
was organized at ICAR-NRCM, Hyderabad from 2" to 6™ March 2021. A total of 15 participants
attended the training programme.

Training programme on “Entrepreneurial skill development in small ruminant
production and value addition”

A three days training programme was conducted on ‘Entrepreneurial skill development in small ru-
minant production and value addition’for the sheep farmers cum entrepreneurs of Peddapally Dist.
Telangana from 8" to 10" March 2021 following all the Covid-19 protocols. A total of 15 partici-
pants attended the training programme at ICAR-NRCM campus. Hands on training was provided
for the hygienic slaughter of animals, clean meat production, and preparation of value-added meat
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products. The participants were sensitized on different entrepreneurial opportunities in sheep and
goat value chain right from animal production to meat production and marketing.

Training programme on ‘Recent analytical techniques for detection of meat adul-
teration, veterinary drug residues and microbes of public health importance’

A five days training programme was conducted for the veterinarians of Veterinary Biologicals Re-
search Institute (VBRI) and QA lab of Animal Husbandry department, Govt. of Telangana from 15%
to 19™ March, 2021 on ‘Recent analytical techniques for detection of meat adulteration, veterinary
drug residues and microbes of public health importance’ following all the Covid-19 protocols. A
total of 10 veterinarians attended the training programme. As part of the training programme,
the trainees were imparted hands-on training on molecular techniques for Meat species identifica-
tion, microbial identification techniques, and detection of residues of pesticides, veterinary drugs
& heavy metals in meat samples. They were also sensitized on the different statutory regulations
regarding meat adulteration and residue levels in meat.

Awareness programme for the sheep and goat farmers and chairmen of different
sheep breeding societies

A one-day awareness programme was conducted for the sheep and goat farmers and chairman of
different sheep breeding societies of Mahabubabad district of Telangana on 31** March 2021 fol-
lowing all the Covid-19 protocols. A total of 52 participants attended the programme. The partici-
pants were sensitized on different advanced systems of small ruminant rearing including scientific
feeding, breeding, health care and management of small ruminants for improving productivity and
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profitability in sheep and goat farming. They were exposed to hygienic slaughter and clean meat
production from sheep and goat. Different entrepreneurial opportunities in sheep and goat value
chain were explained to the participants.

Virtual training programme on ‘Climate-smart technologies for food animal pro-
duction and products’

The MANAGE sponsored 5 days virtual training programme on ‘Climate-smart technologies for
food animal production and products’ was organized by ICAR-NRC on Meat from 19' to 23" April
2021. More than 100 members participated in this 5-day virtual training programme.

Awareness program on Portable Meat Production and Retailing (P-MART) Unit for
Sheep and Goats

Awareness program on features and utility of portable meat production unit developed by the Cen-
tre was organized on 28" and 29" June 2021. About 30 participants from different departments and
entrepreneurs including Director, Animal Husbandry Department, Govt of Telangana, Director,
Society for Elimination of Rural Poverty (SERP). Govt of Telangana, Veterinarians working in
different sector and meat traders participated in this awareness programme. The technical details
pertaining to Portable Meat Production and Retailing Unit for sheep and goats was provided to the
participants.

51

ICAR-National Research Centre on Meat ? :



i.i ICAR-National Research Centre on Meat ? :
g S F 4 Hﬂ{'Mmj.-:r /

Awareness programs on P-MART Unit for sheep and goats

Five training programs on P-MART facility for sheep and goats were organized at the Institute on
5%, 19" and 28" July 2021, 9, 11*, 24™ and 26™ August, 2021. A total of about 65 participants partic-
ipated in the program. Participants in the training program included Veterinarians, representatives
of Municipal Corporations, meat industry stakeholders and entrepreneurs.

Besides, four Awareness programs on, ‘Portable Meat Production and Retailing Facility (P-MART)
for Sheep and Goats’ on 07", 08", 09 and 22" December 2021 was organized for representatives of
Godavri Cuts Pvt Ltd., Hyderabad, Licious Pvt Ltd., Hyderabad, Adviser to Uttarakhand Govt and
entrepreneurs from Maharashtra.
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Training programme on ‘Entrepreneurial skill development in hygienic meat pro-
duction and small-scale meat products processing’

A three days training programme on ‘Entrepreneurial skill development in hygienic meat produc-
tion and small-scale meat products processing’ was organized for the participants from Kukatpally
and Aushapur of Medchal Malkajgiri district of Telangana from 22" to 24™ July 2021. A total of 24
participants were provided hands on training on clean meat production, value added meat products
preparation, packaging and marketing of meat and meat products.
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Interface meeting with Municipal Officials of Telangana State on hygienic meat pro-
duction

Interface meeting between officials of Municipal officials of Telangana and Scientists of ICAR -
NRC on Meat, Hyderabad was organized at the Institute on 17" August 2021. In the meeting, Dr.
M. Satyanarayana, Commissioner and Director of Municipal Administration (CDMA); Commis-
sioners, Mayors and Municipal Chairpersons of Nizampet, Peerzadiguda, Badanpet, Bandlaguda-
Jagir, Boduppal, Medchal, Pochampally, Kompally, Narsing, Shamshabad and Manikonda partici-
pated. The discussion was focused on Portable Meat Production and Retailing Facility (P-MART)
for Sheep and Goats developed by the Centre. Thirty members participated in the interface meeting

programme.

National Summit on “Building organized meat sector in India towards ensuring
Atmanirbhar Bharat”

A National Summit and consultation on “Building organized sheep and goat meat sector in In-
dia towards ensuring Atmanirbhar Bharat” was jointly organized by ICAR-NRC on Meat, IC-
AR-NAARM, NAAS-Hyderabad Chapter and Indian Meat Science Association at ICAR-National
Academy of Agricultural Research Management, Hyderabad in a hybrid mode on 3™ September,
2021 as a part of celebration of Azadi ka Amrit Mahotsav. This unique hybrid event saw the partic-
ipation of around 95 members online and 25 participants attended in-person.
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MEPMA Sponsored training program on, ‘Value addition to meat’

Under Mission for Elimination of Poverty in Municipal Areas (MEPMA) a training program on,
‘Value addition to meat’ from14™to 16" September 2021 was organized at the Institute. A total of 15
women SHG Members from different Municipalities of Telangana participated in these three days
training programme

Awareness programme organized for the school children on ‘Nutri cereals and their
role on human health’

The awareness programme was organized for the school children on ‘Nutri cereals and their role on
human health’ at ICAR-NRC on Meat on 17" September, 2021.

National Workshop on ‘Meat traceability and Recall: From Concept to Practice’

A National workshop on “Meat Traceability Recall: From Concept to Practice” was organized by
ICAR-National Research Centre on Meat, Hyderabad in collaboration with Department of Animal
Husbandry and Dairying, Govt of India on 22" October,2021 as a part of Azadi Ka Amrit Mahotsav.
Dr. M. Angamuthu, Chairman, APEDA graced the occasion as Chief Guest. Dr. B.N.Tripathi, Dep-
uty Director General (Animal Sciences), ICAR, New Delhi presided over the function. Besides, Dr.
Pravin Malik, Animal Husbandry Commissioner, Dr. Amrish Tyagi, ADG (AN and P), ICAR, Dr.
R.N. Chatterjee, Director, ICAR-DPR, Hyderabad and Dr. S. B. Barbuddhe, Director, ICAR-NRC
on Meat, Hyderabad were present on the ocasion. The workshop highlighted the potential of live-
stock traceability and its future implications. Over 150 delegates attended the workshop offline and
online mode. A policy paper on “Traceability system for Indian Meat Sector: Concept and way
forward” was also released.
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Training programme on “Entrepreneurship development program (EDP) on clean
meat production, value addition and quality assurance”

A five days training programme entitled “Entrepreneurship development program (EDP) on clean
meat production, value addition and quality assurance” was organized at ICAR-NRC on Meat, Hy-
derabad from on 9-13" November, 2021. A total of 15 participants had hands on training towards
hygienic slaughter of animals, clean meat production, and preparation of value-added meat prod-
ucts.

Training-of-Trainer’s program under FSSAI-FoSTaC

ICAR-National Research Centre on Meat, Hyderabad conducted Training-of Trainers (ToT) pro-
gram sponsored by Food Safety and Standards Authority of India (FSSAI) under Food Safety
Training and Certification (FoSTaC) on 29th November, 2021. A total of 16 participants compris-
ing of faculty members, industry personnel, food safety auditors and supervisors from 5 states
have participated. The training mainly focused on “Hygienic and Sanitary Practices to be followed
by Food Business Operators engaged in meat sector” as per SCHEDULE-4, Part-4, Section A of
FSSAL
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Training on ‘Skill Development Programme on Hygienic Meat Production’

One day ‘Skill Development Programme on Hygienic Meat Production’ was conducted for meat
handlers of Jiaguda on 3" December 2021 at ICAR- NRC on Meat, Hyderabad. Almost 91 meat han-
dlers participated in the programme. As a part of the programme lectures on personal hygiene and
hygienic meat production were delivered. A practical session was conducted on hygienic slaughter
of sheep and goat.

Online training programme for Master Trainers on “Meat and Poultry Processing”

A virtual training programme for Master Trainers on “Meat and Poultry Processing” was organized
at ICAR-NRCM, Hyderabad in collaboration with Indian Institute of Food Processing Technology
(IIFPT), Thanjavur during 10-13" August, 2021. The Training of Master Trainer’s Program in the
domain of Meat & Poultry Processing under PM FME scheme was inaugurated by Dr. C. Anandhar-
amakrishnan, Director, IIFPT, Thanjavur, Tamil Nadu. Dr. Amrish Kumar Tyagi, Assistant Director
General (AN&P), Indian Council of Agricultural Research and S. B. Barbuddhe, Director, ICAR
—National Research Centre on Meat, Hyderabad were also present at the inaugural programme. A
total of 5 members participated in the training programme.

[ndian Wet Marked
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Programmes under Mera Gaon
Mera Gaurav (MGMG)

ICAR-National Research Centre on Meat, Hyderabad successfully organized a cleanliness aware-
ness programme at HOPE foundation school, Chengicherla village, Hyderabad on 29" October,
2021 under Mera Gaon Mera Gaurav programme. Dr. Y. Babji, Principal Scientist narrated 150
school students and 10 teachers about significance of cleanliness and health issues especially with
reference to COVID-19 pandemic.
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Swachh Bharat Abhiyan under Swachhta Pakhwada Campaign Organized at Keesara
Village

Swachh Bharat Abhiyan under Swachhta Pakhwada Campaign on 20 December, 2021 was organised
at Keesara village by Dr. Y. Babji, Principal Scientist informed the currently implemented hygienic
practices and encouraged about 20 butchers and meat shop owners of Keesara village to endure the
adoption of hygienic slaughter practices and to follow strict COVID-19 protocols at all times espe-
cially during business transaction hours on daily basis.
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Awareness programme on occasion of World Water Day 2021

ICAR-National Research Centre on Meat, Hyderabad organized an awareness programme at Keesara
village on 19 March, 2021 on the occasion of “World Water Day 2021” and the theme of which was
“Valuing water “ Dr. Y. Babji, Coordinator interacted with the butchers and meat processors during
the meeting. He explained the importance of freshwater and advocated for the sustainable manage-
ment of freshwater resources for their meat business and other purposes including drinking fresh
and wholesome water; created awareness of the global water crisis and its impact on water resources
of India and Sustainable Development Goal (SDG) 6: Water and sanitation for all by 2030.
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Programmes under North Eastern Hill Region
(NEH)

Under NEH programme, a MoU has been signed with Central Agricultural University, Imphal and
the collaborative project is continuing for distribution of piglets, vaccines, feeds and other neces-
sary inputs for livelihood improvement. Two tribal villages and 10 beneficiaries from each village
were identified for livelihood improvement programme (27" to 30" January, 2021).

Survey in the tribal area of Manipur
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One interactive meeting was organized at ICAR-NRC on Pig on 6™ March 2021 and planned for
road map development for animal sector in North eastern states and further stakeholders meeting.

One training programme on “Clean meat production and value added meat products” was organ-
ized at ICAR-NEH Complex, Barapani from 7% to 8" March, 2021 and 30 meat handlers attended
the programme. Hygienic slaughter of pig was demonstrated and different retail cuts were shown
to the participants. A variety of value added products from chicken and pigs were processed and
hands-on training was done.
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One training and awareness programme on “Clean meat production and processing of value added
meat products” was organized for meat handlers and entrepreneurs at the College of Veterinary
Science, Aizawl, Mizoram under Central Agriculture University, Imphal, Manipur during 24" to
26™ March, 2021. A total of 17 participants (M-11, F-6) attended the programme. A good number
of equipment and other teaching and training aids were also procured for the development of infra-
structure at the College under NEH Fund of ICAR-NRC on Meat, Hyderabad.
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Other Events

Foundation Day celebration

The ICAR-National Research Centre on Meat, Hyderabad celebrated its 22" Foundation Day on
227 February, 2021. Prof. (Dr) V. Ravinder Reddy, Hon’ble Vice-Chancellor, PVNR Telangana
Veterinary University, Hyderabad graced the occasion as the Chief Guest, while, Dr. Suresh S. Hon-
nappagol, Chairman, QRT and Dr. Subeer S. Majumdar, Director, National Institute of Animal
Biotechnology, Hyderabad were invited as Guests of Honour. Dr. Subeer S. Majumdar delivered the
‘Foundation Day’ Lecture on the topic “Gene-based manipulation for value addition to livestock”.
Further, entrepreneurs who have successfully established their start-ups with the help of the center
were felicitated. Also, best-performing employees of the Institute were felicitated at the hands of the
Chief Guest. Several publications and videos developed by the NRCM scientists were released by
the Chief Guest.

The program was attended by NRCM staft, ex-employees of NRCM, various senior officials of ICAR
Institutes in Hyderabad, stakeholders, officials from private companies, and research scholars of the
centre.

International Women’s Day
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International Women’s Day was celebrated at the Insitute on 8* March 2021. On this occasion, sev-
eral activities were conducted to create awareness on the proposed theme i.e., “Women Leadership
in Agriculture: Entrepreneurship, Equity, and Empowerment”. Dr. (Mrs) K. Manorama, Former
Professor and Head, Quality Control Lab, PJTSAU, Rajendranagar, Hyderabad was invited as the
Chief Guest. She delivered a lecture on “Women Leadership in Agriculture: Achieving an Equal
Future in COVID-19 World.

On this occasion, successful women entrepreneurs of NRCM-Agribusiness Incubation Centre, Mrs.
K. Saraswathi, Founder of M/s. Indian Foods and Spices, Mrs. K. Sulochana, recipient of Model
Farmer award by Telangana State Adarsha Raithu Seva Sangam for establishing pig slaughterhouse
at Mahabubnagar, and Mrs. Sarika, owner of M/s. Satyanarayana Spicy Foods shared their experi-
ences and success stories. Also, essay writing and rangoli competition were conducted on ‘Gender
mainstreaming’ and “‘Women empowerment’

World Water Day celebration

ICAR-NRC on Meat successfully organized World Water Day on 22" March 2021. Dr. S. B. Bar-
buddhe, Director, ICAR-NRC on Meat, Hyderabad delivered a lecture on “Valuing water: United
Nations Summary Progress Update 2021: SDG6-Water and Sanitation for all” and deliberated on 6
indicators namely drinking water, sanitation, hygiene, wastewater, water quality, water use efficien-
cy, water stress,integrated water management, and transboundary and international cooperation
and ecosystems.

World Environment Day

World Environment Day was celebrated at the Institute on 5" June, 2021. On this occasion, saplings
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International Yoga Day

International Yoga day was celebrated at the campus on 21 June 2021. The program was attended by
scientists and staff of the Institute. Dr. S. B. Barbuddhe, Director introduced the theme for the year
i.e., “Yoga for Wellness”. He highlighted the importance and significance of daily yoga practice in
our life. He also stressed the role of yoga practice in minimizing the stress and psychological issues
arising due to the COVID-19 pandemic in the country. The practical demonstrations on Yoga were
given by Dr. Suresh Devatkal, Principal Scientist. The Yoga protocol prescribed by Government of
India was followed during the program.

World Zoonoses Day

ICAR-National Research Centre on Meat, Hyderabad, in collaboration with the Indian Meat Sci-
ence Association (IMSA), National Association for Welfare of Animals and Research (NAWAR),
and Society for Research on Listeria (SRL) jointly organized a National Webinar on 6™ July 2021
to celebrate World Zoonoses Day. Dr. M. D. Gupte, Former Director, National Institute of Epide-
miology (ICMR) graced the national webinar as an invited speaker. The topic of his lecture was
“Anticipating Zoonoses Control through One Health Approach” The Webinar was hosted through
virtual mode. Over 134 participants comprised of Academician, Researchers, Retired Professors,
and students from Veterinary, Medical, Wildlife, and Environment Institutes were enriched with
his lecture. Also, personnel from Food Industry and Animal Farm Owners actively participated in
this event.

XVI Institute Research Council Meeting

XVI Institute Research Council meeting of ICAR - National Research Centre on Meat, Hydera-
bad was held on 04™ and 05" October 2021. Dr (Prof) Sudhakar Reddy, Retd. Professor and Head,
Department of LPT, Veterinary College, Hyderabad was invited as the expert. Dr. Rajan Gupta,
Principal Scientist, Animal Science Division, ICAR also attended the meeting. Dr. S. B. Barbuddhe,
Director, ICAR - National Research Centre on Meat, Hyderabad chaired the meeting. All the Sci-
entists presented the progress report of their respective research projects.
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Vigilance Awareness Week-2021

Vigilance Awareness Week (VAW) was observed at Institute from 26™ October 2021. Dr. S.B. Bar-
buddhe, Director, ICAR-NRCM administered an integrity pledge to all the staff of the institute. Dr.
Pandith M., Director, Ground Water Department, Telangana State delivered a lecture on “Status
of Groundwater Development and Management, Telangana State” on 28" October 2021. Besides,
an essay writing competition was conducted on the topic “TadRA@75: TS % "My sttt In-
dependent India@75: Self Reliance with Integrity’, following appropriate Covid-19 protocols.
The staff members of the centre actively participated in the competition. The closing ceremony
of Vigilance Awareness Week was held on 1% Nov, 2021, Dr. V.V. Kulkarni, Former Director, IC-
AR-NRCM, Hyderabad was invited as the Chief guest. The winners of the essay writing competi-
tion were awarded by the dignitaries.

Swachhta Campaign

In pursuance of the Council’s instructions, Dr. S. B. Barbuddhe, Director, NRC on Meat, launched
a special Swachhta campaign at ICAR-NRC on Meat, Hyderabad from 2™ to 315 October 2021.
Different activities were undertaken during the period and all the staff participated actively with
great enthusiasm. To commemorate the “Special Swachhta Campaign™ an awareness procession
was also taken out at Chengicherla village on 26™ Oct, 2021. Many placards-slogans/quotes and
banners about Swachh Bharat were carried by the staff.
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World Soil Day

World soil day was celebrated at Institute on 5" December 2021. Director, Dr. S. B. Barbuddhe nar-
rated the importance of soil in agriculture and briefed about the theme of World soil day for the year
2021. All the staft of the Institute actively participated in the programme.
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Constitution and Citizens’ Duties Day

The constitution and citizens” duties day was celebrated on 26th November 2021 at ICAR-National
Research Centre on Meat, Hyderabad to commemorate the adoption of the Indian Constitution by
the Parliament. The program started with the reading of the Preamble of Indian Constitution live
by all the ICAR-NRCM staft along with Hon’ble President of India, Shri. Ram Nath Kovind Ji. The
Director, felicitated 15 winner students of Hope foundation school, Chengicherla, Hyderabad with
certificates who participated in debate on theme “Agriculture and Environment in the citizen face”
The students were also given exposure visit to different demonstration plots of ICAR-NRCM and
orientation towards opportunities in agricultural sector for entrepreneurship and employment.
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Participation in Training/ Seminar/ Conferenc-
es/ Symposia/ Workshop

il U " AL

Dr. S.B. Barbuddhe attended the 44™ Annual Conference of Indian Association of Medical Microbi-
ologists and chaired a session on “Role of One Health” at IAMM, Guwahati on 23 December, 2021.

Dr. S.B. Barbuddhe attended the Agriculture Science Congress held at BHU, Varanasi on 14-16
November, 2021.

Dr. S.B. Barbuddhe attended the XXV meeting of ICAR Regional Committee meeting - III on 11
December 2021 organized by ICAR Research Complex for NEH Region, Umiam through webcast-
ing.

Dr. Y. Babji, Dr. Yogesh Gadekar, Dr. Deepak B Rawool and Dr. Rituparna Banerjee attended the
training program on Regulations & Molecular application in meat and poultry industry, Assurance
of Claims for Vegan, Vegetarian and Halal foods and Setting by a lab with NGS capability for food
industry organized by the Food Safety and Standards Authority of India in collaboration with Ther-
mo-Fisher Scientific on 27 - 29" April 2021.

Dr. Y. Babji attended an online Training on “Application of Intellectual Property Rights (IPR) for
Different Aspects of Animal Genetic Resources in India” organized by the Department of Animal
Genetics & Breeding, College of Veterinary Science & A.H., Mhow (M.P.) during 10th - 20" Sep-
tember 2021.

Dr. Y. Babji, Dr. Yogesh Gadekar and Dr. Rituparna Banerjee attended the training program “MDP
on Market Research & Value Chain Management of Agricultural Commodities” at ICAR-NAARM,
Hyderabad during 21-25 September 2021.

Dr. Y. Babji, Dr. Yogesh Gadekar and K. Varalakshmi attended National Webinar Series, Expertope-
dia at ICAR-CIPHET, Ludhiana on 18" October, 2021.

66



i iy
e

ICAR-National Research Centre on Meat )

Dr. Y. Babji, Dr. S. Girish Patil, Dr. M. Muthukumar, Dr. Rituparna Banerjee, Dr. Gireesh Babu P
attended the training of the trainer’s program under FSSAI-FoSTaC on Hygienic and Sanitary Prac-
tices at ICAR-National Research Centre on Meat, Hyderabad on 27" November 2021.

Dr. Y. Babji and Dr. Yogesh Gadeker attended an international workshop on “Scientific Writing’,
organized by ICAR-National Dairy Research Institute, Karnal, Haryana on 23-24 June 2021.

Dr. Y. Babji and Dr. Yogesh P Gadekar attended International Webinar on “Eco-Health Paradigm:
Towards Sustainability & Global Health”, organized by Kerala Veterinary and Animal Sciences Uni-
versity, Kerala on 3-4" August 2021.

Dr. Y. Babji attended a Preconference workshop on Scope and Career Opportunities in Meat Sci-
ence & Technology, organized by Meat Technology Unit, Thrissur, Kerala on 25" October 2021.

Dr. Y. Babji, Dr. Yogesh P Gadekar, Dr. S. Kalpana, Dr. Kandeepan and Dr. Gireesh Babu P attend-
ed the 5™ Annual Convention of Association of Meat Scientists and Technologists & International
Conference on Convergence of Technology and Policy for Sustainable Meat Production, organized
by Kerala Veterinary and Animal Sciences University, Kerala during 25-28" October 2021.

Dr. S. B. Barbuddhe, Dr A. R. Sen, Dr. Y. Babji, Dr M. Muthukumar, Dr. G. Kandeepan, Dr. Yo-
gesh Gadekar, Dr. S. Kalpana, Dr. P. Baswa Reddy, Dr. Girish Patil, S, Dr. L. R. Chatlod, Dr. B. M.
Naveena, Dr. Gireesh Babu P and Dr. Rituparna Banerjee attended the “Tenth Conference of Indian
Meat Science Association (IMSACON-X) and International Symposium” on “Holistic approach to
the meat food quality & safety in a continuum from farm to fork”, organized by Sardar Vallabhbhai
Patel University of Agriculture Meerut, Uttar Pradesh during 25-27" November 2021.

Dr. Girish Patil, S. attended a training program on “Climate-resilient animal husbandry” from 18™
to 21* August 2021.

Dr. Girish Patil, S. attended the training program of National Level Resource Persons of PMFME at
FSSAIL New Delhi on 17" November 2021.

Dr. Girish Patil, S. attended the XV XVI and XVII meeting of Scientific Panel on, ‘Meat and meat
products’ of FSSAI, New Delhi on 18" January, 29" July, and 02" December 2021.

Dr. Girish Patil, S. attended the sensitization workshop of Agricultural Research Management Sys-
tem Nodal officers organized by ICAR on 08" June 2021.

Dr. B.M. Naveena attended a training program on “Pre-RMP Management Development Program
on “Leadership Development” at ICAR-NAARM, Hyderabad during 13-24 Dec 2021.

Dr. Deepak B. Rawool attended a virtual training of INFOLNET (2.0) version for Referral Labora-
tories of FSSAI on 30™ April 2021 and 6™ August 2021

Dr. Deepak B. Rawool attended a virtual training on “Food Fraud and Authenticity” Organized by
FOSF on 26™ April 2021

Dr. Deepak B. Rawool attended an international symposium & workshop on “One Health in India:
Research informing biosafety, preparedness and response” organized by ICMR on 12" April 2021.
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Dr. Deepak B. Rawool attended the WHO webinar on “Burden of foodborne diseases: how can we
estimate it and why do we need it” organized by WHO SEARO, New Delhi on 29" June 2021.

Dr. M. Muthukumar attended (Online) seminar the National Dialogue on Innovative food for hos-
pital industry held Organized by ICAR on 22 June 2021.

Dr. M. Muthukumar attended the two-day virtual orientation workshop for ICAR Labs on R&D
Exports organized by the Federation of Indian Export Organizations, Ministry of Commerce, Govt.
of India during 12-13 August 2021.

Dr. M. Muthukumar attended the Nutri-Cereals Multi-stakeholders Mega Convention 3.0 organ-
ized by the Indian Institute of Millet Research, HyderabadHhhhh Hyderabad during 17-18 Septem-
ber 2021.

Dr. S. B. Barbuddhe and Dr. M. Muthukumar attended three Days Onsite NABL Assessor’s Training
held at Gurgaon from 23 to 25 September 2021.

Dr. M. Muthukumar attended a (Online) Management development programme on leadership de-
velopment organized by NAARM, Hyderabad during 13-24 December 2021.

Dr. P. Baswa Reddy attended a training programme for the Evaluation Committee members under
NPOP by APEDA at New Delhi 7-8 January 2021.

Dr. Girish Patil, S., Dr. Kandeepan. G, Dr. Rituparna Banerjee and Dr. B. M. Naveena attended the
online training program “10" Asian Buffalo Congress on Buffalo production for food security and
livelihood” organized by Agriculture and Forestry University, Rampur, Chitwan, Nepal during 25-
29 October 2021.

Dr. Kandeepan G attended the 31** Anniversary World Congress on Biosensors (online) at Busan,
South Korea during 26-29 July 2021.

Dr. Gireesh Babu P. attended a training program on “Transparency Audit with Respect of Compli-
ance under Section 4 of RTI Act, 2005”, IRMRA during 20 - 21* May 2021.

Dr. Gireesh Babu P. attended an online training program on “Transcriptomic Data Analysis”, IC-
AR-IASRI during 28-30 September 2021.

Dr. L. R. Chatlod attended the “International mini-symposium on “Essentials of One Health”, NI-
AB-Hyderabad on 13" October 2021.

Dr. L. R. Chatlod attended One health interactive session and an international symposium on “The
essentials of a One Health Program”, NIAB-Hyderabad on 20 and 21* October 2021.

Dr. L. R. Chatlod attended a workshop on Hindi Rajbhasha, NIRD &PR, Hyderabad on 2™ Decem-
ber 2021.

Dr. M. Muthukumar, Dr. Yogesh P Gadekar, and Dr. Rituparna Banerjee attended a training pro-
gram on LC-MS/MS by M/S Waters India, 5 Floor, Splendid Towers, S. P. Road, Begumpet, Hyder-
abad on 11-12 January, 04-05 Feb &16 March 2021.

Dr. Yogesh P Gadekar attended training National e-Training on ‘Chemical Residue Analysis, NA-
HEP-CAAST, MAFSU, Mumbai Veterinary College, Mumbai during 4-6" May 2021.
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Dr. Yogesh P Gadekar attended training on “Reservation in Service”, ICAR-NAARM, Hyderabad
from 28-30™ June, 202.

Dr. Yogesh P Gadekar attended an international webinar on “Safe Food Now for Healthy Tomor-
row’, Kerala Veterinary and Animal Sciences University, Kerala on 8" June 2021.

Dr. Yogesh P Gadekar attended a national webinar on National Security in India, ICAR-Research
Centre for Eastern Region on 4 September 2021.

K. Varalakshmi attended an online training programme on Geospatial Analysis using QGIS&R,
Conducted by NAARM, Hyderabad from1-6" February 2021.

K. Varalakshmi attended an online Workshop on “Farmer’s income and research impact assess-
ment’, conducted by ICAR-NIAP, New Delhi on 29" November 2021.

K. Varalakshmi attended Webinar on “Assessing the Economic Impact of Agricultural Research” by
Dr. Keith Fuglie, Senior Economist, Economic Research Service, USDA conducted by ICAR-NIAP,
New Delhi on 17" December 2021.

Dr. Rituparna Banerjee attended online training on “Meat frauds and authenticity-Recent analyt-
ical approaches”, Regulations & Molecular application in meat and poultry industry, Assurance of
Claims for Vegan, Vegetarian and Halal foods and Setting by a lab with NGS capability for food
industry organized by Food Safety and Standards Authority of India in collaboration with Ther-
mo-Fisher Scientific from 26" to 29" April 2021.

Dr. Rituparna Banerjee attended National E-Training on “Chemical Residue Analysis”, ICAR-NA-
HEP-CAAST project entitled “Centre of Excellence for Advanced Research on Animal Food Safety”,
Mumbai Veterinary College, Mumbai on 4 to 6™ May 2021.

Dr. Rituparna Banerjee and Dr. Vishnuraj M.R. attended “67™ International Congress on Meat Sci-
ence and Technology’, Krakow, Poland from 23-27" August 2021.

Dr. Rituparna Banerjee attended the 13™ Annual meeting of the Proteomics Society of India and
International Conference (OMICS, 2021) from 20" to 234 October 2021.

Dr. Vishnuraj, M. R attended a training program on EMBO Laboratory Leadership from 15" to 18"
Nov 2021.

Dr. Vishnuraj, M. R attended a training program on 5" PTP/RMP Conclave NABL on 30" and 31*
August 2021.

Dr. Vishnuraj, M. R attended a training program on “Application of Bioinformatics in Agricultural
Research & Education”, NAARM during 20-24 September 2021.

Dr. Vishnuraj, M. R attended a training program on “Implementation Guidance on TACCP & VAC-
CP” ITCFSAN during 24-25 May 2021.

Dr. Vishnuraj, M. R attended a training program on Online Internal Auditor Training to FSSC
22000 Ver 5.1, ITCFSAN during 26-29™ April 2021.

Dr. Vishnuraj, M. R attended the 17" Annual Conference of the Indian Association of Veterinary
Public Health Specialist, GADVASU, Ludhiana from 28" to 29" May 2021.
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Awards and Recognition

Dr. M. Muthukumar was selected as member of National Academy of Veterinary Sciences, New
Delhi.

Dr. Naveena, B.M. was selected as a Member of “Board of Studies” since March 2021 for Banaras
Hindu University (BHU), UP.

Dr. Naveena, B.M. was elected as Fellow of National Academy of Agricultural Sciences (NAAS)
for the year 2021.

Best paper award: Kandeepan G., Spoorthy A.S., Shivaji A., Babji Y. (2021). Development of an
optical nano-sensor for identifying the cold chain breakdown in frozen meat. 10th Conference of
Indian Meat Science Association and International Symposium on holistic approach to the meat
food quality and safety in continuum from farm to fork. 25-27 November 2021, SVPUAT, Meerut
(UP).p

Best paper (oral presentation) First Prize: Kandeepan G., Spoorthy A.S., Shivaji A., Babji Y.
(2021). Detecting the cold chain breakdown in frozen meat supply chain through an enzymatic
nano-sensor. 5th Convention of Association of Meat Scientist and Technologist and International
Conference on convergence of technology and policy for sustainable meat production. 25-28,
October, 2021. KVASU, Thrissur.

Early Career Researcher Editorial Board: Kandeepan G. Packaging Technology and Science,
Springer.

Dr. Kandeepan G: First prize: Essay writing, Vigilance awareness week-2021, ICAR-NRC on
Meat, Hyderabad.

Dr. Girish Patil and Dr. Kandeepan G: Post graduate diploma in technology management in agri-
culture (PGDTMA) with distinction from University of Hyderabad-NAARM.

Dr. S. Kalpana bestowed with best oral presentation award (third position) in 5% AMST Inter-
national Conference “Confirmatory analysis of colistin A and colistin B antibiotic residues in
chicken meat by liquid chromatography coupled to tandem mass spectrometry” under technical
session Food Safety and Quality organized by College of Veterinary and Animal Sciences, Man-
nuthy, Kerala from 25-28" October, 2021.

Dr. Girish Patil, S., Dr. B. M. Naveena, Dr. M. Muthukumar and Dr. Vishnuraj have received Best
Scientist Award in the Annual Day of ICAR - National Research Centre on Meat, Hyderabad held
on 21* February 2021.

Dr. Girish Patil, S., Principal Scientist has been selected as National Level Resource Person by
Ministry of Food Processing Industries for implementation of PM Formalization of Micro En-
terprises.

Best Oral Presentation Award for the presentation: Girish Patil, S., C. Ramakrishna, Balamanikan-
dan Raja and S.B. Barbuddhe (2021) Portable Meat Production and Retailing Facility (P-MART):
A novel technology for hygienic meat production from sheep and goats. In the X Indian Meat
Science Association Conference held from 25" to 27" November 2021 at College of Veterinary
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Science, SVPUAT, Meerut, Uttar Pradesh

Best poster and Best paper award: Gireesh Babu, P, Girish Patil, S. and C. Ramakrishna (2021)
Novel DNA mini bar code primers for authentication of cooked/ processed meat products. In the
X Indian Meat Science Association Conference held from 25" - 27" November 2021 at College of
Veterinary Science, SVPUAT, Meerut, Uttar Pradesh

Dr. Y. Babji, Principal Scientist was awarded with AMST Fellow 2021 award during the 5th Annu-
al Convention of Association of Meat Scientists and Technologists & International Conference on
Convergence of Technology and Policy for Sustainable Meat Production, October 25-28, 2021,
Kerala Veterinary and Animal Sciences University, Kerala.

Dr. Vishnuraj, M. R received Indian Meat Science Association (IMSA) - Dr K Dushyanthan Best
Doctoral Thesis Award - 2021.

Dr. Vishnuraj, M. R received Best oral paper award for “Novel molecular quantification technique
using Droplet Digital PCR to tackle buffalo adulteration in traditional meat products” during
Tenth Conference of Indian Meat Science Association (IMSACON-X).

Dr. Vishnuraj, M. R received “Best Research Article” for the year 2020 from Journal of Indian
Veterinary Association for the manuscript “Correlation of spoilage micro flora in chiller stored
buffalo meat with chemical indicators.

Dr. Rituparna Banerjee received best oral presentation award (IInd prize) for ‘Absolute point-of-
care technique based on lateral flow immunoassay for pork authentication in raw, cooked and
commercial meat products’ in 10" conference on Indian Meat Science Association and Interna-
tional Symposium on Holistic approach to the meat food quality and safety in continuum from
farm to fork, Meerut, UP, 25-27"" November, 2021.

Dr. Rituparna Banerjee received best poster presentation award (IlIrd prize) for ‘In-gel and GEL-
FrEE fractionation and MALDI-TOF Mass spectrometry identification for meat authentication’
in 10" conference on Indian Meat Science Association and International Symposium on Holistic
approach to the meat food quality and safety in continuum from farm to fork, Meerut, UP, 25-27"
Nov, 2021.

Dr. A.R. Sen received (IMSACONX) best Researcher Award awarded by Indian Meat Science
Association.
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Publications

Research Papers

Girish, P.S., Kumari A., Gireesh Babu, P., Karabasanavar, N.S., Raja B., Ramakrishna C. and Bar-
buddhe S.B. (2021). Alkaline lysis-loop mediated isothermal amplification assay for rapid and
on-site authentication of buftalo (Bubalus bubalis) meat. Journal of Food Safety, DOI: 10.1111/
jfs.12955.

Naveena, B.M., Banerjee, R., Muthukumar, M., Barbuddhe, S.B., Sowmya, D. and Varakumar, P.
(2021). Optimization of novel GELFREE fractionation for molecular weight based in-solution
protein separation from buffalo meat, pork and chicken. Food Analytical Methods, 14(1): 88-97.

Muthukumar, M., Pathak, V., Rathod, K.S., Ambadkar, R.K. and Kulkarni, V.V. (2021). Carcass traits
and value of meat and byproducts of sheep. Indian Journal of Animal Sciences, 91(7): 572- 576.

Kandeepan, G., Aliya, T., Shashikumar, M., Babji, Y. and Muniswamy, K. (2021). The effect of aer-
obic and modified atmospheric packaging on the color chemistry of refrigerated chicken leg
meat. Indian Journal of Animal Health. 60(2)-Special Issue. https://doi.org/10.36062/ijah.2021.
spl.01321.

Jagdish, S., Girish P.S., Shashi Kumar, M., Aparana, K., Praneetha, D.C., Santosh, K. and Nagappa,
K. (2021) Species identification of biological samples derived from wild ungulate species by fo-
rensically informative nucleotide sequencing of Mitochondrial 12S rRNA Gene. International
Journal of Livestock Research, 11 (06), 43-55.

Sahu, R., Vishnuraj, M.R., Srinivas, Ch., Dadimi, B., Megha, G.K., Pollumahanti, N., Malik, S.S.,
Vaithiyanathan, S., Rawool, D.B. and Barbuddhe, S.B. (2021). Development and comparative
evaluation of droplet digital PCR and quantitative PCR for the detection and quantification of
Chlamydia psittaci. Journal of Microbiological Methods, 190, 2021, 106318.

Kiran, M., Naveena, B.M., Banerjee, R., Venkatesh, Ch. and Rapole, S. (2021). Impact of stunning
before slaughter on expression of skeletal muscles proteome in sheep. Animal Biotechnology,
doi: 10.1080/10495398.2021.1976198.

Hearn, K., Denzer, M., Mitacek, R, Naveena, B.M., McDaniel, C., Jadeja, R., Mafi, G.G., Beker, A.,
Pezeshki, A. and Ramanathan, R. (2021). Effects of modified atmospheric packaging on ground
chicken color and lipid oxidation. Meat and Muscle Biology, 5(1): 36, 1-9.

Hussan, F., Krishna, D., Preetam, V.C., Reddy, P.B. and Gurram, S. (2021). Dietary Supplementation
of nano zinc oxide on performance, carcass, serum and meat quality parameters of commercial
broilers. Biological Trace Element Research. 200(2):1-6

Kumar, P., Wisdom, K.S., Ram, R.K., Gireesh-Babu, P., Nayak, S.K., Nagpure, N.S. and Sharma R,
(2021). Gonadotropin inhibitory hormone receptors (GnIHRs): Molecular characterization
and synergistic effect of different drugs in Indian major carp, Labeo catla. General and Com-
parative Endocrinology, 314, 113904
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Mamidala, S.P., Ande, M.P,, Karthireddy, S., Chadha, N.K,, Sawant, P.B., Xavier, B., Chintada B. and
Gireesh-Babu P. (2021). Effect of Different Dietary Protein Levels on Physio-metabolic Re-
sponse during Stunting of Milkfish, Chanos chanos (Forsskal, 1775) Reared under Pond Con-
ditions. Indian Journal of Animal Research, DOI: 10.18805/IJAR.B-4813.

Vergis, J., Malik, S.V.S,, Pathak, R., Kumar, M., Sunitha, R., Barbuddhe, S.B., Rawool, D.B. (2020).
Efficacy of Indolicidin, Cecropin A (1-7)-Melittin (CAMA) and their combination against Bi-
ofilm-Forming Multidrug-resistant enteroaggregative Escherichia coli. Probiotics and Antimi-
crobial Proteins, 12(2):705-715.

Abishad, P, Niveditha, P, Unni, V., Vergis, J., Kurkure, N.V., Chaudhari, S., Rawool, D.B., and Bar-
buddhe, S.B. (2021). In silico molecular docking and in vitro antimicrobial efficacy of phyto-
chemicals against multi-drug-resistant enteroaggregative Escherichia coli and non-typhoidal
Salmonella spp. Gut Pathogens, 13(1):46.

Malla, B.A., Ramanjeneya, S., Vergis, J., Malik, S.V.S., Barbuddhe, S.B., and Rawool, D.B. (2021).
Comparison of recombinant and synthetic listeriolysin- O peptide- based indirect ELISA vis-
a-vis cultural isolation for detection of listeriosis in caprine and ovine species. Journal of Mi-
crobiological Methods, 188:106278.

Yadav, ].P,, Malik, S.V.S., Dhaka, P., Kumar, A., Kumar, M., Bhoomika, S., Gourkhede, D., Singh, R.V,,
Barbuddhe, S.B. and Rawool, D.B. (2021). Coxiella burnetii in cattle and their human contacts
in a gaushala (cattle shelter) from India and its partial com1 gene sequence-based phylogenetic
analysis. Animal Biotechnology 12:1-10.

Nishanth, M.A.D., Bhoomika, S., Gourkhede, D., Dadimi, B., Vergis, J., Malik, S.V.S., Barbuddhe,
S.B. and Rawool, D.B. (2021). Antibacterial efficacy of in-house designed cell-penetrating pep-
tide against multi-drug resistant strains of Salmonella enteritidis and Salmonella typhimurium.
Environmental Microbiology, doi: 10.1111/1462-2920.15778.

Vergis, J., Malik, S.V.S,, Pathak, R., Kumar, M., Kurkure, N.V., Barbuddhe, S.B. and Rawool, D.B.
(2021). Exploring Galleria mellonella larval model to evaluate antibacterial efficacy of Cecropin
A (1-7)-Melittin against multi-drug resistant enteroaggregative Escherichia coli. Pathogens and
Disease, 79(3):ftab010.

Vidyarthi, A.K., Biswas, S., Banerjee, R., Patra, G., Mahapatra, G., Waghaye, P. and Patel, R.K. (2021).
Bioactive compounds from selected fruits improve quality and oxidative stability of Wallago
Attu fish nuggets. Indian Journal of Animal Research, doi: 10.18805/IJAR.B-4506.

Pal, P, Kumar, B., Avasthe, R.K., Bhutia K.T. and Chatlod, L.R. (2020). Prevalence of gastrointesti-
nal parasites in Tibetan sheep in alpine zone of North Sikkim, India. Indian journal of Animal
Sciences, 90 (12):1567-1571.

Policy Papers

Girish Patil, S., Barbuddhe, S.B., Ganapathi S., Malik, P., Kondaiah, N., Joshi, V., Shah, M.C. and
Tripathi B.N. (2021). Traceability System for Indian Meat Sector: Concept and Way forward.
Policy Paper No. 3, ICAR - National Research Centre on Meat, Hyderabad, 32 pages
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Brochures

Ramakrishna, C., Girish Patil, S. and Barbuddhe, S.B. (2021). Portable Meat Production and Retail-
ing Facility (P-MART) for sheep and goats. Published by ICAR - National Research Centre on
Meat, Hyderabad

Muthukumar, M., Banerjee, R., Naveena, B.M., Sen, A.R. and Barbuddhe, S.B. (2021). Booklet on
“Cook like a pro-chef: Easy cook meat recipes” published by Centre for Agribusiness Incubator,
ICAR-National Research Center on Meat, Hyderabad.

Kalpana, S., Muthukumar, M., Kandeepan, G., Vishnuraj, M.R. and Baswa Reddy P. (2021). Techni-
cal Leaflet on ‘Reverse-Phase Liquid Chromatographic Determination of Fluoroquinolones in
Buffalo Meat. Published under National Livestock Mission (NLM) Project.

Kalpana, S., Muthukumar, M., Kandeepan, G., Vishnuraj, M.R. and Baswa Reddy P. (2021). Techni-
cal Leaflet on ‘Quantitative Analysis of Residual Tetracyclines in Buffalo Meat using RP-HPLC!
Published under National Livestock Mission (NLM) Project.

Kalpana, S., Kandeepan, G., Vishnuraj, M.R., Chatlod, L.R. and Baswa Reddy P. (2021). Antimicro-
bial susceptibility Testing: A way to combat Antimicrobial resistance. Published under Nation-
al Livestock Mission by ICAR-NRC Meat, Hyderabad.

Baswa Reddy P., Kandeepan, G., Barbuddhe, S.B. (2021). Technical Leaflet on ‘Hygiene and sani-
tation in meat processing units’ Published under National Livestock Mission (NLM) Project.

Kalpana, S., Muthukumar, M., Kandeepan, G., Vishnuraj, M.R. and Baswa Reddy P. (2021). Techni-
cal Leaflet on ‘Reverse-Phase Liquid Chromatographic Determination of Fluoroquinolones in
Buffalo Meat. Published under National Livestock Mission (NLM) Project.

Kalpana, S., Muthukumar, M., Kandeepan, G., Vishnuraj, M.R. and Baswa Reddy P. (2021). Techni-
cal Leaflet on ‘Quantitative Analysis of Residual Tetracyclines in Buffalo Meat using RP-HPLC!
Published under National Livestock Mission (NLM) Project.

Kandeepan, G., Babji, Y., Baswa Reddy, P,, Devatkal, S. and Kalpana, S. (2021). Technical Leaflet on
‘Model Retail Meat Shop for Small Ruminants.’ Published under National Livestock Mission
(NLM) Project.

Vishnuraj, M.R., Baswa Reddy P. and Barbuddhe, S.B. (2021). Leaflet on ‘Dos and Don’ts while
collecting and forwarding meat samples for testing to Meat Species Identification Laboratory
(MSIL). Published under National Livestock Mission (NLM) Project.

Reviews/Technical/Popular Articles

Barbuddhe, S.B., Rawool, D.B., Doijad, S.P., Vergis, J., Malik, S.S. and Chakraborty T. (2021). Ecol-
ogy of Listeria monocytogenes and Listeria species in India: the occurrence, resistance to bi-
ocides, genomic landscape and biocontrol. Environmental Microbiology. doi: 10.1111/1462-
2920.15819.
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Chakraborty, T. and Barbuddhe, S.B. (2021). Enabling One Health solutions through genomics.
Indian Journal of Medical Research, 153(3):273-279.

Chaudbhari, S.P,, Kalorey, D.R., Awandkar, S.P.,, Kurkure, N.V., Narang, R., Kashyap, R.S., Rahi, M.
and Barbuddhe, S.B. (2021). Journey towards National Institute of One Health in India. Indian
Journal of Medical Research 153(3):320-326.

Dasgupta, R., Tomley, E, Alders, R., Barbuddhe, S.B., and Kotwani, A. (2021). Adopting an inter-
sectoral One Health approach in India: Time for One Health Committees. Indian Journal of
Medical Research, 153(3):281-286.

Bedi, J.S., Vijay, D., Dhaka, P,, Gill, ].P.S., and Barbuddhe, S.B. (2021). Emergency preparedness for
public health threats, surveillance, modelling & forecasting. Indian Journal of Medical Research
153(3):287-298.

Muthukumar, M., Naveena, B.M., Banerjee, R., Singh, V. and Barbuddhe, S.B. (2021). An overview
of Indian livestock and meat sector. Indian Journal of Animal Sciences, 91 (4): 247-254.

Muthukumar, M., Nair, R.G., Naveena, B.M., Devatkal S.K. and Mandal, PK. (2020). Online meat
marketing: Technical, socio-economic, and regulatory challenges J. Meat Sci. 2020, 15(2): 1-5

Baswa Reddy, P. (2021). ‘Organic Livestock and Organic poultry production in India: Opportunities
and Bottlenecks’ published online in the e-magazine ‘Pure & Eco India’ Oct 2021.

Kandeepan, G. (2021). Biodegradable Nanocomposite Packaging Films for Meat and Meat Prod-
ucts: A Review. Journal of Packaging Technology and Research, 5: 143-166.

Kandeepan, G. (2021). Doubling income by adopting technologies for processing value added meat
products. Fleishwirtschaft International 3: 40-42.

Banerjee, R., Naveena, B.M., Sowmya, D., Sushma, S.A. (2021). OFFGEL and GELFrEE fractiona-
tion: Novel liquid-phase protein recovery strategies in proteomics studies. Trends in Analytical
Chemistry, 140: 116282.

Banerjee, R., Naveena, B.M., Kiran, M., Biswas, S. and Batabyal, S. (2021). Proteomic Technologies
and their Application for Ensuring Meat Quality, Safety and Authenticity. Current Proteomics,
doi: 10.2174/1570164618666210114113306.

Banerjee, R., Naveena, B.M., Gadekar, Y.P, Biswas, S., Patra, G., Bhattacharyya, D., Mahapatra, G.
and Vidyarthi, A.K. (2021). Authentication of muscle foods: A proteomic and metabolomic
insight. Indian Journal of Animal Health, 60(2): 131-142.

Gadekar, Y.P, Das, A.K., Thomas, R., Banerjee, R., Gireesh-Babu, P., Naveena, B.M., Kandeepan,
G. and Barbuddhe, S.B. (2021). Importance of food safety management in meat value chain.
Indian Journal of Animal Health, 60(2): 119-130.

Sahu, R., Rawool, D.B., Dhaka, P,, Yadav, ].P,, Mishra, S.P., Kumar, M., Vergis, J., Malik, S.V.S., Bar-
buddhe, S.B. (2021). Current perspectives on the occurrence of Q fever: highlighting the need
for systematic surveillance for a neglected zoonotic disease in Indian subcontinent. Environ-
mental Microbiology Reports, 13(2):138-158.
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Vergis, J., Rawool, D.B., Malik, S.V.S., Barbuddhe, S.B. (2021). Food safety in fisheries: Application
of One Health approach. Indian Journal of Medical Research, 153(3):348-357.

Presentations in Seminar/ Symposium/ Conferences/ Meetings/ Workshops etc.

Babji, Y., Kandeepan, G., Gadekar, Y.P, Sen, A.R., Kalpana, S., Muthukumar, M., Girish Patil S.
and Barbuddhe, S.B. (2021). Sustainable eco-friendly natural plant-based antimicrobials for
augmenting meat food safety and quality assurance at the X Indian Meat Science Association
Conference held from 25" to 27" November 2021 at College of Veterinary Science, SVPUAT,
Meerut, Uttar Pradesh, 34-39.

Kandeepan, G., Babji, Y., Gadekar, Y., Kalpana, S., Baswa Reddy P. (2021). Intelligent packaging
solutions for safety and quality assurance of meat and meat products in the value chain. Tenth
Conference of Indian Meat Science Association (IMSACON-X) and International Symposium
on “Holistic approach to the meat food quality & safety in continuum from farm to fork” held
at SVPUAT Meerut, UP during 25-27 November 2021 Pp:67-70.

Babji. Y., Kandeepan, G., Gadekar Y.P. and Kalpana, S. (2021). Green technologies for resilient live-
stock production and processing for rural economy and in automated system in Climate Smart
Technologies for Food Animal Production and Products, pgs 19-23 April 2021.

Kandeepan, G., Babji, Y., Kalpana, S., Spoorthy, S.A., Aliya, T. (2021). Smart packaging of meat and
meat products: a possible solution for climate change in Climate Smart Technologies for Food
Animal Production and Products, 19-23 April 2021, pg24- 37.

Kandeepan G., Babji, Y., Gadekar. Y.P, Kalpana S. (2021). Climate smart innovations for livestock
product processing in Climate Smart Technologies for Food Animal Production and Products,
19-23 April 2021pgs.89-95.

Gadekar, Y. P, Kandeepan, G., Banerjee, R., Girish Patil, S., Muthukumar, M., Kalpana, S., Bab-
ji, Y., Rawool, D.B., Sen, A.R. and Barbuddhe, S.B. (2021). Waste to Wealth: climate resilient
livestock production and product processing in Climate Smart Technologies for Food Animal
Production and Products, 19-23 April, pp. 116-131.

Kandeepan, G., Babji. Y., Gadekar, Y.P, Kalpana, S. (2021). Effect of thermal stress on the quality
and safety of meat and meat products in Climate Smart Technologies for Food Animal Produc-
tion and Products,19-23 April 2021, pp. 132-138.

Kalpana, S., Kandeepan, G., Gadekar, Y.P. and Babji, Y. (2021). Impact of climate change on live-
stock: Mitigation and adaptation strategies in Climate Smart Technologies for Food Animal
Production and Products, 19-23 April 2021, pp. 164-171.

Rawool, D.B. (2021). Microbial Safety of Meat and Meat borne Zoonoses. Invited lecture in ‘Master
Trainers training program on Meat & Poultry Processing, organized at ICAR- NRC on Meat,
Hyderabad, 9 - 13 August, 2021.

Rawool, D.B. (2021). Climate change and new diseases in animals. Invited lecture in n Climate-smart
technologies for food animal production and products., organized jointly by MANAGE, Hy-
derabad and ICAR- NRC on Meat, Hyderabad, 19-23 April, 2021.

76



ICAR-National Research Centre on Meat )

i iy
e

Rawool, D.B. (2021). An Overview on Q fever: Indian Perspective. Invited lecture In IDP training
and capacity building programme under NAHEP, organized by GADVASU, Ludhiana, 16 July,
2021.

Rawool, D.B. (2021). AMR Crisis Research Initiatives and Way forward. Invited lecture in Short-
term Training Course on “Current Scenario and Future Challenges of Animal Health and Pro-
duction in the North-western Himalayan Region” organized by ICAR-Indian Veterinary Re-
search Institute (IVRI), Regional Station, Palampur, H.P. 8 - 13 November, 2021.

Girish Patil, S. and Balamaninkandan R. (2021). Farm to fork traceability system for meat food
quality and safety assurance at the X Indian Meat Science Association Conference held from
25" to 27" November 2021 at College of Veterinary Science, SVPUAT, Meerut, Uttar Pradesh,
110-113.

Girish Patil, S (2021). Invited lecture on Portable meat production and retailing facility (P-MART)
for sheep and goats. organized by Department of Livestock Production Management, Post
Graduate Institute of Veterinary and Animal Sciences, MAFSU, Akola, on 14™ July 2021

Girish Patil, S. (2021). Invited lecture on Techniques and hygienic practices during slaughter and
meat handling in the National e-Training on “Recent Advances in Quality Assurance of Meat
and Meat Products” organized by Centre for Excellence for Advanced Research on Animal
Food Safety, Mumbai Veterinary College, Mumbai, 02" February 2021.

Girish Patil, S. (2021). Invited lecture on Packaging of meat and meat products. organized by Indian
Institute of Packaging, Mumbai& ITCFSAN from 3rd April to 26th June 2021.

Girish Patil, S. (2021). Invited lecture on, ‘Enhancing collaboration between VEEs and related agen-
cies for under graduate training - Perceptions of meat sector’ in the OIE Virtual Workshop
for Veterinary Education Establishments (VEEs) in India in Association with Department of
Animal Husbandry & Dairying, Ministry of Fisheries, Animal Husbandry & Dairying, Govt of
India and Veterinary College- Bengaluru on 7" June 2021.

Girish Patil, S. (2021). Invited lecture on, ‘Significance of animal proteins in human well-being’ in
the national e-Training programme on “Role of Proteins in Human Nutrition: Challenges and
Opportunities” organized by Veterinary College, Mumbai under ICAR-NAHEP-CAAST Pro-
ject on 24th December, 2021.

Muthukumar, M. (2021). Presentation on “Climate-smart technologies for slaughterhouse manage-
ment” at the National Institute of Agricultural Extension Management (MANAGE), Hyderabad
sponsored training programme on “Climate Smart Technologies for Food Animal Production
and Products” Organised by ICAR-National Research Centre on Meat, Hyderabad

Muthukumar, M. (2021). An online presentation on “Perspective of buffalo meat sector” at the
Agri benchmark — Beef and sheep Conference 2021 hosted by Institute of Farm Economics,
Germany on 14 June 2021.

Muthukumar, M. (2021). Online lecture on “Role of ICAR-NRCM Agribusiness incubator on en-
trepreneurship development” at the workshop on “Production Livestock Products for micro,
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small and start Ups entrepreneurs organized by Veterinary College, Thanjavur, TANUVAS on
25™ August 2021.

Muthukumar, M. (2021). Lecture on “Service abattoirs — Indian perspective” at the online training
for Master trainers on “Meat and Poultry Processing” sponsored by Ministry of Food Process-
ing Industries, Govt. of India under PMFME” organised on 10 August 2021.

Muthukumar, M. (2021). Online lecture on “Technology of meat, fish, egg and poultry products” at
the industry oriented add-on course on “Food Science & Technology: Farm to Fork” offered by
the Department of Chemistry, Sri Venkateshwara College, University of Delhi on 18 September
2021.

Muthukumar, M. (2021). Presentation on “Slaughtering and processing of small ruminants” at the
National summit on “Building organized meat sector in India towards ensuring Atmanirbhar
Bharat” held at National Academy of Agriculture Research and Management, Hyderabadon 3™
September 2021.

Muthukumar, M. (2021). Presentation on “Trends in refrigeration for Meat & Poultry at the Inter-
national Exhibition and Conference (Virtual) on Cold-Chain, Industrial Refrigeration &Reefer
Transportation held on 17-18 December 2021.

Muthukumar, M. (2021). Lead paper presentation on topic entitled, “Ensuring sustainability of live-
stock sector through innovative meat processing and policy interventions” at IMSACON-X
organized at Department of Livestock Products Technology, College of Veterinary & Animal
Sciences, Meerut, U.P from 25" to 27" November, 2021.

Reddy, P.B. (2021). Invited lecture on ‘Organic farming and Meat production’ on 14™ Dec 2021 as

part of the 5 days EDP programme on ‘Value added meat products and processing’ organized
by ICAR-NRC on Meat from 14" to 18" Dec 2021.

Reddy, P.B. (2021). A lecture virtually on ‘Climate smart small ruminant feeding” on 21-04-2021 as
part of MANAGE sponsored 5 days virtual training programme on ‘Climate smart technolo-
gies for food animal production and products’ organized by ICAR-NRC on Meat during 19-23
April 2021.

Reddy, P.B. (2021). Invited lecture on ‘Organic meat production: A new entrepreneurial opportuni-
ties’ on 22 Oct 2021 as part of MANAGE sponsored training programme on ‘Market oriented
entrepreneurship in value added meat poultry products’ organized by ICAR-NRC on Meat
during 20-22 October 2021.

Reddy, P.B. (2021). Invited lecture online on ‘Organic sheep and goat production- Standards and
certification procedures’ as part of online lecture series organized by Satya zero grazing on 22"
Sep 2021.

Reddy P.B. (2021). Invited lecture on ‘Concepts in Organic meat production and certification’ on
11" Nov 2021 as part of the five days ‘Entrepreneurship Development programme (EDP) on
clean meat production, value addition and quality assurance’ organized by ICAR-NRC on Meat
during 9-13 Nov 2021.
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Reddy, P.B. (2021). Lead paper on ‘Organic meat production and certification protocols: Challenges
and prospects’ during the International symposium on ‘Holistic approach to the meat food
quality and safety continuum from farm to fork’ organized by the Indian Meat Science Associ-
ation (IMSACON-X) at Dept of LPT, College of Vety Science, SVPUAT, Modipuram, Meerut
during 25-27 Nov 2021.

Reddy, P.B. (2021). Delivered an invited lecture on ‘Organic meat production and marketing’ during
the training programme for the progressive farmers on ‘Commercial sheep and goat farming
under intensive system’ organized jointly by Regional fodder Station, Hyderabad and Veteri-
nary Vignanam youtube channel at RFS, Hyderabad on 26" Dec 2021.

Kalpana, S. (2021). Veterinary drug residues in animal derived foods: concerns and current regu-
lations._In 5" AMST International Conference on “Convergence of technology and policy for
sustainable meat production” organized by College of Veterinary and Animal Sciences, Man-
nuthy, Kerala from 25-28" October, 2021.

Banerjee, R. (2021). Invited lecture on ‘Meat quality and authenticity: A proteomics approach’ dur-
ing Training program on “Value addition to sheep products with special reference to wool and
mutton” during 12-16th April 2021 organized by CSWRI, Avikanagar and MANAGE, Hyder-
abad.

Banerjee, R. (2021). Invited lecture on ‘Processing and Value Addition in Livestock products’ dur-
ing “Training program on “Innovative Ideas for Entrepreneurship Development in Livestock
Sector” during 15-17 June, 2021 at MANAGE, Hyderabad.

Banerjee, R. (2021). Invited lecture on ‘Storage and preservation of meat and meat products and
analytical techniques for evaluation of meat quality and shelf-life’ during Entrepreneurship
development program (EDP) on ‘Clean meat production, value addition and quality assurance’
from 9-13"" November, 2021

Banerjee, R. (2021). Invited lecture on ‘Ingredients and equipment for value added meat processing’
during Online training for Master trainers on ‘Meat and poultry processing’ under PM-FME
scheme of MoFPI, Gol in collaboration with ITFPT, Thanjavur during 10-13" August, 2021.

Babji, Y., Kandeepan, G., Kalpana, S., Baswa Reddy, P.,, Devatkal, S.K., Sen, A.R., Naveena, B.M.,
Muthukumar, M., Gadekar, Y.P,, Girish Patil, S. and Barbuddhe, S.B. (2021). Effects of process
variables on physical characteristics of microencapsulated Cinnamomum zeylanicum essential
oil using emulsion extrusion method in 5"Annual Convention of Association of Meat Scien-
tists and Technologists & International Conference on Convergence of Technology and Policy
for Sustainable Meat Production, Kerala Veterinary and Animal Sciences University, Kerala,
October 25-28,2021.

Girish Patil, S., Ramakrishna, C., Raja, B. and Barbuddhe, S.B. (2021). Portable Meat Production
and Retailing Facility (P-MART): A novel technology for hygienic meat production from sheep
and goats. In the X Indian Meat Science Association Conference at College of Veterinary Sci-
ence, SVPUAT, Meerut, Uttar Pradesh, 175, held from 25" to 27" November 2021.
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Girish Patil, S., Kacham, S., Praneetha, D. C,, Raja, B., Dhawan, J. and Radha, V. (2021). Character-
ization of extracellular matrix from sheep skeletal muscle tissue and utilization of sheep serum
for culturing of myoblasts. In the X Indian Meat Science Association Conference at College of
Veterinary Science, SVPUAT, Meerut, Uttar Pradesh, 221held from 25" to 27" November 2021.

Gireesh-Babu, P. (2021). Designing of novel universal primers against selected mitochondrial genes
for meat speciation. In International conference on ‘Convergence of Technology & Policy for
Sustainable Meat Production’ held during 25-28 Oct 2021.

Gireesh-Babu, P., Girish Patil, S., Ramakrishna, C. (2021). Novel DNA mini-barcode primers for
authentication of cooked/processed meat products. In International Symposium on ‘Holistic
Approach to the Meat Food Quality & Safety in Continuum from Farm to Fork’ (IMSACONX)
held during 25-27 Nov 2021.

Gadekar, Y.P, Girish Patil, S., Sen, A. R., Muthukumar, M., Rawool, D.B., Baswa Reddy P. and Bar-
buddhe, S.B. (2021). Waste to wealth: poultry slaughter coproducts-based pet snack. In the
X Indian Meat Science Association Conference at College of Veterinary Science, SVPUAT,
Meerut, Uttar Pradesh, 232held from 25™ to 27" November 2021.

Banerjee, R., Naveena, B.M., Subhasish, B., Sowmya, D., Barbuddhe, S.B., Patra, G. and Bhattacha-
ryya, D. (2021). Point-of-care extraction and GELFrEE electrophoresis for pork protein frac-
tionation. In: 67" International Congress on Meat Science and Technology, Krakow, Poland,
Pp 245, 23-27 August, 2021.

Banerjee, R., Naveena B.M., Biswas, S., Dasoju, S., Barbuddhe, S.B., Patra, G., Bhattacharyya, D.
(2021). GELFrEE Fractionation and MALDI-TOF MS identification of Buffalo Meat and Pork
Specific Carbonic Anhydrase-3 Peptides for Meat Species Authentication. In: 13" Annual
meeting of Proteomics Society of India and International Conference (OMICS, 2021), Hyder-
abad, Pp 101-102, 20-23 October, 2021.

Banerjee, R., Naveena, B.M., Biswas, S., Dasoju, S., Barbuddhe, S.B., Gadekar, Y.P. (2021). Point-of-
Care Extraction and GELFrEE Electrophoresis for Buffalo Protein Fractionation. In: 10™ Asian
Buffalo Congress, 2021, Nepal, Pp. 86, 25-29"™ Oct, 2021.

Banerjee, R., Naveena B.M., Dasoju, S., Muthukumar, M. and Barbuddhe, S.B. (2021). In-gel and
GELFtEE fractionation and MALDI-TOF Mass spectrometry identification for meat authenti-
cation. In: 10" conference on Indian Meat Science Association and International Symposium
on Holistic approach to the meat food quality and safety in continuum from farm to fork,
Meerut, UP, 25-27" Nov, 2021.

Banerjee, R., Naveena, B.M., Biswas, S., Dasoju, S., Vishnuraj, M.R. and Barbuddhe, S.B., Patra, G.,
Bhattacharyya, D. (2021). Absolute point-of-care technique based on lateral flow immunoassay
for pork authentication in raw, cooked and commercial meat products. In: 10" conference on
Indian Meat Science Association and International Symposium on Holistic approach to the
meat food quality and safety in continuum from farm to fork, Meerut, UP, Pp. 225, 25-27" Nov,
2021.
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Gadekar, Y.P. Girish Patil, S., Sen, A.R., Muthukumar, M., Rawool, D.B., Baswa Reddy P. and Bar-
buddhe, S.B. (2021). Abstract presented orally on “Waste to wealth: poultry slaughter co-prod-
ucts based pet snack’ presented during International symposium on ‘Holistic approach to the
meat food quality and safety continuum from farm to fork’ organized by the Indian Meat Sci-
ence Association (IMSACON-X) at Dept of LPT, College of Vety Science, SVPUAT, Modipu-
ram, Meerut during 25-27 Nov 2021.

Kandeepan, G., Spoorthy, A.S., Shivaji, A., Babji, Y. (2021). Development of an optical nano-sensor
for identifying the cold chain breakdown in frozen meat. 10th Conference of Indian Meat Sci-
ence Association and International Symposium on holistic approach to the meat food quality
and safety in continuum from farm to fork. 25-27 November 2021, SVPUAT, Meerut (UP).
Pp.202-203.

Kandeepan, G., Sneha, S., Hariharan, N.M., Vishnuraj, M.R., Babji, Y. (2021). Designing a DNA
nano biosensor for verification of pork in minced meat. 10th Conference of Indian Meat Sci-
ence Association and International Symposium on holistic approach to the meat food quality
and safety in continuum from farm to fork. 25-27 November 2021, SVPUAT, Meerut (UP).
Pp.224.

Kandeepan, G., Spoorthy, A.S., Shivaji, A., Babji, Y. (2021). Detecting the cold chain breakdown in
frozen meat supply chain through an enzymatic nano-sensor. 5th Convention of Association of
Meat Scientist and Technologist and International Conference on convergence of technology
and policy for sustainable meat production. KVASU, Thrissur, 25-28, October, 2021.

Kandeepan, G., Sneha, S., Hariharan, N.M., Vishnuraj, M.R., Babji, Y. (2021). Development of DNA
nanobiosensor for authentication of pork in minced meat. 5th Convention of Association of
Meat Scientist and Technologist and International Conference on convergence of technology
and policy for sustainable meat production. KVASU, Thrissur, 25-28, October, 2021.

Kalpana, S. (2021). Confirmatory analysis of colistin A and colistin B antibiotic residues in chicken
meat by liquid chromatography coupled to tandem mass spectrometry. In 5" AMST Interna-
tional Conference on “Convergence of technology and policy for sustainable meat production”
organized by College of Veterinary and Animal Sciences, Mannuthy, Kerala from 25-28" Oc-
tober, 2021.

Kalpana, S. (2021). Confirmation and quantitation of Sulphonamides and Trimethoprim antibiotic
residues in buffalo meat using UPLC-ESI-MS/MS. In IMSACON X International Symposium
on “Holistic approach to the meat food quality and safety in continuum from farm to fork”
organized by College of Veterinary and Animal Sciences, SVPUAT, Meerut from 25-27 No-
vember, 2021.

Gadekar, Y.P, Shinde, A.K., Soni, A., Bhatt, R.S. (2021). Effect of Variable Live Weights on Carcass
Attributes of Malpura Ram Lambs and Rams. In: Proceedings 5th Annual Convention of As-
sociation of Meat Scientists and Technologists & International Conference on Convergence of
Technology and Policy for Sustainable Meat Production organized by Kerala Veterinary and
Animal Sciences University, Kerala. October 25-28, 2021.
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Gadekar, Y.P,, Thirumurugan, P, Soni, A. and Shinde, A. K. (2021). Effect of Azolla Feeding on Car-
cass Traits and Meat Quality of Rabbits. In: Proceedings 5th Annual Convention of Association
of Meat Scientists and Technologists & International Conference on Convergence of Technol-
ogy and Policy for Sustainable Meat Production organized by Kerala Veterinary and Animal
Sciences University, Kerala. October 25-28, 2021.

Gadekar, Y.P,, Girish Patil S., Sen, A.R., Muthukumar, M., Rawool, D.B., Baswa Reddy P. and Bar-
buddhe, S.B. (2021). Waste to wealth: poultry slaughter coproducts-based pet snack. In: Pro-
ceedings Tenth Conference of Indian Meat Science Association (IMSACON-X) and Interna-
tional Symposium on “Holistic approach to the meat food quality & safety in continuum from
farm to fork” organized by SVPUAT Meerut, Uttar Pradesh, Pp: 232, 25-27 November, 2021.

Vishnuraj, M.R., Aravind Kumar, N., Vaithiyanathan, S., Srinivas, Ch., Chauhan, A. and Barbuddhe,
S.B. (2021). Development and validation of a droplet digital PCR targeting intron-based se-
quence for detection and quantification of buffalo meat substitution in beef. In: Proceedings of
67" International Congress of Meat Science and Technology, KRAKOW, Poland. Pp 286, 23-27,
August, 2021.

Vishnuraj, M.R., Devatkal, S.K., Vaithiyanathan, S., Mendiratta, S.K, Srinivas, Ch. and Barbuddhe,
S.B.(2021). Detection and specific identification of giblets in processed chicken meat products
using droplet digital PCR based quantification of miRNAs. In: Proceedings of 67" Internation-
al Congress of Meat Science and Technology, KRAKOW, Poland. Pp 286, 23-27, August, 2021.

Vishnuraj, M.R., Devatkal, S.K., Vaithiyanathan, S., Barbuddhe, S.B., Srinivas, Ch. and Mendiratta,
S.K.. (2021). Detection of offal meats in processed chicken meat products quantifying tissue
specific miRNA markers. In proceedings of 17th Annual Conference of Indian Association of
Veterinary Public Health Specialist organized during 28-29, May, 2021 by GADVASU, Ludhi-
ana.

Aravind Kumar, N., Vishnuraj, M.R., Vaithiyanathan, S., Srinivas, Ch., Chauhan, A. and Barbuddhe,
S.B. (2021). Novel molecular quantification technique using Droplet Digital PCR to tackle buf-
falo adulteration in traditional meat products. In proceedings of Tenth Conference of Indi-
an Meat Science Association (IMSACON-X) and International Symposium during organized,
Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut. Pp. 312, 25to 27th
November, 2021.

Aravind Kumar N, Vishnuraj, M.R., Barbuddhe, S.B., Srinivas Ch. and Vaithiyanathan, S. (2021).
Digital droplet PCR assay in food fraud investigation: A validated protocol for robust detection
of buffalo ghee substitution in cow ghee. In proceedings of 17th Annual Conference of Indian
Association of Veterinary Public Health Specialist organized during 28-29, May, 2021 by GAD-
VASU, Ludhiana.

Prasanna, M., Kandeepan, G., Nagamallika, E., Eswara Rao, B. (2021). Development and evaluation
of lysozyme-pectin complexes for antimicrobial packaging of chicken patties. 10th Confer-
ence of Indian Meat Science Association and International Symposium on holistic approach
to the meat food quality and safety in continuum from farm to fork, SVPUAT, Meerut (UP).
Pp.193,25-27 November 2021.
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Gadekar, Y.P. (2021). Invited lecture on “Value addition to mutton’ during annual workshop on
‘Deccani Sheep’ organized by College of Veterinary And Animal Sciences, Parbhani, MAFSU,
Nagpur, Maharashtra on 17/03/2021.

Gadekar, Y. P. (2021). Invited lecture on ‘Functional Mutton Production’ by National Institute of
Agricultural Extension Management (MANAGE), Hyderabad’ sponsored training programme
on “Value addition to sheep products with special reference to wool and mutton” organized at
ICAR-CSWRI, Avikanagar during 12-16 April 2021.

Gadekar, Y.P. (2021). Invited lecture on ‘Waste to wealth: climate resilient livestock production and
product processing’ on 22.04.2021 during National Institute of Agricultural Extension Man-
agement (MANAGE), Hyderabad sponsored training programme on “Climate Smart Tech-
nologies for Food Animal Production and Products” organized at ICAR-NRCM, Hyderabad
during 19-23 April 2021.

Gadekar, Y.P. (2021). Invited lecture on “Opportunities in value addition to meat’ during an Inter-
national webinar organized by Sathya0Ogarzing in association with Alembic Pharmaceuticals on
13th June 2021.

Gadekar, Y.P. (2021). Invited lecture on “Value addition to goat meat: A way forward” on 17.07.2021
during National online training programme on Sustainable Goat Production under Changing
Climate organized by Post Graduate Institute of Veterinary and Animal Sciences, Akola (MA-
FSU, Nagpur) during13-17 July 2021.

Gadekar, Y.P. (2021). Lecture on ‘Slaughter co-product Management-Need of the hour’ in weekly
webinar during Azadi ka Amrit Mahotsav celebrations at ICAR-NRC on Meat Hyderabad on
October 8, 2021.

Gadekar, Y.P. (2021). Invited lecture on “Value addition of byproducts and entrepreneurship oppor-
tunities’ during Four days training programme for Master Trainers on Meat and Poultry Pro-
cessing” under PM Formalization of Micro Food Processing Enterprises (PM-FME) Scheme
sponsored by MOFPI in joint collaboration of ICAR-NRC on Meat Hyderabad and Indian
Institute of Food Processing Technology (IIFPT), Thanjavur, Tamil Nadu during 10-13 August
2021.

Gadekar, Y.P. (2021). Invited lecture on “Wholesome meat production’ during the Entrepreneurship
Development Training Program Entrepreneurship development program (EDP) on Value add-
ed meat products processing” during November 14-18, 2021.

Gadekar, Y. P. (2021). Invited lecture on value added egg and poultry meat production during the
training ‘Commercial Poultry Farming and Entrepreneurship development’ organized by Post-
graduate Institute of Animal and Veterinary Sciences, Akola, MAFSU, Nagpur on 16.12.2021.

Gadekar, Y.P. (2021). Lecture on ‘Co-product utilization in meat industry’ on 13.11.2021during the
Entrepreneurship Development Training Program Entrepreneurship development program
(EDP) on Value added meat products processing” during November 14-18, 2021.
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Gadekar, Y.P. (2021). Lecture on Value added egg and poultry meat production on 16.12.2021 dur-
ing the training ‘Commercial Poultry Farming and Entrepreneurship development’ organized
by Postgraduate Institute of Animal and Veterinary Sciences, Akola, MAFSU, Nagpur.

Barbuddhe, S.B., Gadekar Y.P. and Muthukumar, M. (2021). One health perspective on meat sector.
Tenth Conference of Indian Meat Science Association (IMSACON-X) and International Sym-
posium on “Holistic approach to the meat food quality & safety in continuum from farm to
fork” held at SVPUAT Meerut, UP, pp:1-7 during 25-27 November 2021.

Babji, Y., Kandeepan, G., Gadekar, Y.P, Sen, A.R., Kalpana, S., Muthukumar, M., Girish Patil S.
and Barbuddhe, S. B. (2021). Sustainable eco-friendly natural plant-based antimicrobials for
augmenting meat food safety and quality assurance. Tenth Conference of Indian Meat Science
Association (IMSACON-X) and International Symposium on “Holistic approach to the meat
food quality & safety in continuum from farm to fork” held at SVPUAT Meerut, UP during 25-
27 November 2021 pp: 34-39.

Kandeepan, G., Babji, Y., Gadekar, Y.P,, Kalpana, S., Baswa Reddy P. (2021). Intelligent packaging
solutions for safety and quality assurance of meat and meat products in the value chain. Tenth
Conference of Indian Meat Science Association (IMSACON-X) and International Symposium
on “Holistic approach to the meat food quality & safety in continuum from farm to fork” held
at SVPUAT Meerut, UP during 25-27 November 2021 Pp:67-70.

Vishnuraj, M.R. (2021). Application of digital droplet PCR in food forensics. Lead paper presented
in “Emerging technology - Droplet digital PCR” organized by Department of Genetics and
Biotechnology, Osmania University, Hyderabad, 1-3, September, 2021.

Vishnuraj, M.R. (2021). Application of Droplet Digital PCR in food fraud investigations. Lead paper
presented in “4th edition of India Droplet Digital PCR Symposium- Applied Genetics - Demys-
tify Diversity” organized by Bio-rad, USA, 23-25, Nov, 2021.

Training Manuals

Babji, Y., Muthukumar, M., Naveena, B.M., Girish Patil, S., Sen, A.R. and Gadekar, Y.P. (2021).
Training manual on ‘Value Added Meat Products Processing’ (117 pages).

Muthukumar, M., Naveena, B.M., Banerjee, R., Barbuddhe, S.B. (2021). ‘Handbook of Meat and
Poultry Processing’ PM-FME Scheme for “Online Training of Master Trainers on Meat and
Poultry Processing”.

Muthukumar, M., Naveena, B.M., Girish, Patil, S., Gadekar, Y.P, Sen, A.R., Babji, Y., Banerjee, R.
and Gireesh-Babu, P. (2021). Entrepreneurship development training on value added meat
products and processing. 14-18™ Dec, 2021. (Pages 123).

Kandeepan, G., Phand, S., Gadekar, Y. P, Kalpana, S., Devatkal, S.K., Baswa Reddy, P., and Babji, Y.
(2021). Climate Smart Technologies for Food Animal Production and Products. ICAR-NRC on
Meat & MANAGE, Hyderabad. ISBN: 978-93-5473-922-4.

Rawool, D.B., Reddy, B.P. and Barbuddhe, S.B (2021). Microbial Food Safety: A practical guide to
Veterinarian, ICAR-NRC on Meat, Hyderabad, pp. 106.
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Kandeepan, G., Babji Y., Baswa Reddy P., Devatkal, S.K. and Kalpana, S. (2021). Model retail meat
shop for small ruminants. National Livestock Mission, Department of Animal Husbandry &
Dairying, Ministry of Fisheries, Animal Husbandry & Dairying, Govt. of India & Dept. of
Animal Husbandry, Telangana sponsored Skill Development Programme by ICAR-National
Research Center on Meat, Hyderabad.

T . e, Rquunt Seif, TH. TYHAR Td dlud A3 (2021). A TR, ST R
famuM, ST Agera (gN43).

Vishnuraj, M.R., Gadekar, Y.P. and Babji, Y. (2021). Training manual on “Entrepreneurship develop-
ment program (EDP) on clean meat production, value addition and quality assurance” pp. 78.
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Committees
Quinquennial Review Team (QRT)

1. Dr. Suresh Honnappagol, Former Animal Husbandry Commissioner & Former Vice Chancel-
lor, Chairman

2. Dr. V. Appa Rao, Professor and Head, Deptt., of Livestock Products Technology (Meat Science),
Madras Veterinary College, Chennai, Member

3. Dr. Dewnand R Kalorey, Former Director of Research, MAFSU, Nagpur, Member

4. Dr. D.N. Kamra, Former National Professor, Animal Nutrition Division, ICAR-IVRI, Izatnagar,
U.P., Member

5. Dr. Subeer S. Majumdar, Director, NIAB, Hyderabad, Member
6. Dr. N.K. Praharaj, CEO, Hitech Hatch Fresh Ltd., Bhubaneswar, Member
7. Dr. Girish Patil, S., Principal Scientist, ICAR-NRC on Meat, Member Secretary

Research Advisory Committee (RAC)

1. Dr. A. T. Sherikar, Former Vice Chancellor, Navi Mumbai, Chairman

2. Dr. Ashok Kumar, ADG (AH), ICAR, Krishi Bhavan, New Delhi, Member

3. Dr.S. B. Barbuddhe, Director, ICAR-NRC on Meat, Chengicherla, Hyderabad, Member

4. Dr. B. C. Patnayak, Ex-Director, ICAR-CSWRI, R/o §-30, Chandrasekharpur, Bhubaneshwar-
751023, Member

5. Dr. A.S. R. Anjaneyulu, Former Emeritus Scientist, Member

6. Dr. Meena Kataria, Head, Divn., of Biochemistry, ICAR-IVRI, Izatnagar -243 122, U.P., Member

7. Dr. Ashwin Raut, Principal Scientist, National Institute of High Security Animal Diseases, Bho-
pal- 460 022, Member

8. Dr. Nitin V. Kurkure, Prof & Head, Dept. of Pathology, Nagpur Veterinary College, Nagpur -440
006, Member

9. Sh. Subash Chanderji, Member
10. Sh. Ravi Kumar, Member
11. Dr. B. M. Naveena, Principal Scientist, ICAR-NRC on Meat, Hyderabad, Member Secretary

Institute Management Committee (IMC)

1. Dr.S. B. Barbuddhe, Director, ICAR-NRC on Meat, Chengicherla, Hyderabad

2. Director, Animal Husbandry Department, Govt. of Telangana

86



ICAR-National Research Centre on Meat )
NRLMaat

i iy
e

3. Director, Animal Husbandry Department, Govt. of Andhra Pradesh

4. Dean, Sri P. V. Narsimha Rao, Telangana State University for Veterinary Animal Fishery Scienc-
es, Rajendranagar, Hyderabad - 500 030

5. Shri. G. Subash Chanderji, 16-1-289, Saidabad, Hyderabad
6. Shri Ravi Kumar. 5-8-61. Nampally, Hyderabad

7. Dr. S. Senthil Vinayagam, Principal Scientist ICAR-NAARM, Rajendranagar, Hyderabad -
500030

8. Dr.S. P. Fonglan, General Manager, AOV Experts, Vijayawada, Andhra Pradesh

9. Dr. M. V. L. N. Raju, Principal Scientist ICAR-DPR, Rajendranagar, Hyderabad - 500030

10. Dr. Narasaiah, Principal Scientist, ICAR- CIPHET, Ludhiana, Punjab- 141004

11. Dr. Amrish Tyagi, Asst. Director General (ANP), ICAR, Krishi Bhavan, New Delhi - 110 001
12. Shri Jakir Hussain Khilji, Chief Finance & Accounts Officer, NAARM, Hyderabad

13. Sh. B.P.R.Vithal, I/c. Admin Officer, ICAR-NRCM, Hyderabad

14. Dr. Girish Patil S., Principal Scientist, I/c. PME Cell, ICAR-NRCM

15. Sh. M. N. V. Rao, AF&AQ, ICAR-NRCM, Hyderabad

Institutional Animal Ethics Committee (IAEC)

[S—

Dr. S. B. Barbuddhe, Chairman

Dr. P. Baswa Reddy, Scientist In-Charge of Animal House Facility, Member Secretary
Dr. G. Kandeepan, Biological Scientist, Member

Dr. S. Kalpana, Scientist from different biological discipline, Member

Dr. C. Ramakrishna, Veterinarian, Member

Prof. A. Gopala Reddy, Main Nominee, Member

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

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

Y ® N e »Dd

Dr. K. Venkaiah, Socially Aware Nominee, Member

Institutional Biosafety Committee (IBSC)

1. Dr.S. B. Barbuddhe, Director, ICAR-NRCM, Hyderabad, Chairman
2. Dr. Ravi Kumar G.V.P.PS, Principal Scientist, NIAB, Hyderabad, DBT Nominee

3. Dr. T. K. Bhattacharya, National Fellow & Principal Scientist, ICAR-Directorate of Poultry Re-
search, Hyderabad, Outside Expert
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Dr. K. Madhava Reddy, Consulting Medical Officer, ICAR-NRCM, Hyderabad, Bio-Safety Of-
ficer

Dr. Suresh Devatkal, Principal Scientist, ICAR-NRCM, Hyderabad, Internal Member
Dr. Vishnuraj M.R, Scientist, ICAR-NRCM, Hyderabad, Internal Member
Dr. Girish Patil S., Principal Scientist, ICAR-NRCM, Hyderabad, Member Secretary

Institute Technology Management Committee (ITMC)

1.

2
3
4.
5

Dr. S. B. Barbuddhe, Director, ICAR-NRCM, Hyderabad, Chairman

Dr. Girish Patil S., Principal Scientist, ICAR-NRCM, Hyderabad, Member

Dr. P. Baswa Reddy, Principal Scientist, ICAR-NRCM, Hyderabad, Member

Dr. B. Dayakar Rao, Principal Scientist, ICAR-NAARM, Hyderabad, Member (IPR Expert)
Dr. M. Muthukumar, Principal Scientist, ICAR-NRCM, Hyderabad, Member Secretary

Internal Complaints Committee (ICC)

1.

Dr. B. Shoba, Associate Professor, School of Mathematics & Statistics, University of Hyderabad,
Presiding Officer

Dr. Rituparna Banerjee, Scientist, ICAR-NRCM, Hyderabad, Member

Smt. D. Usha, President, Abhaya Association for Empowerment of Women, Hyderabad, Mem-
ber

Shri. B. P. R. Vithal, Private Secretary (PS) to Director, ICAR-NRCM, Hyderabad, Member
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- Degree . - y
. niversity . . entor.
No Student Name | pyrsu- Name Research Project Topic Guide
ing
Efficacy of encapsulated green DS
nanosilver conjugated phyto- e
1. Dr. V. Prasastha | Ph.D. ICAR- IVRI chemicals against multi-drug B. Bar
Ram . . buddhe,
resistant enteroaggregative Director
Escherichia coli
Development of lateral flow as- Dr S
h says for the detection of Listeria B .Bair-
2. | Dr. Megha G. K. Ph.D. ICAR-IVRI monocytogenes from foods of bﬁ ddhe
animal origin and listeriosis in Direc to’r
ruminants
Dr.BM
\ Naveena,
3. |Dr.PrasadM G |Ph.D.  |ICAR-TVRI | Yet to be decided
Principal
Scientist
Differentiation of the cold Dr. BM

M Vse slaughtered chicken meat fr(_)m Naveena,
4. | Dr. Belore Balaji | ™ "2~ [CAU, Imphal | the regularly slaughtered chick- o
en meat under raw and cooked | Principal
conditions Scientist

Efficacy studies of encapsulated
antimicrobial peptides against | Dr. D. B.

Dr. Diksha P. multi-drug-resistant strains of | Rawool,
5. Gourkhede Ph.D. ICAR- IVRI Salmonella enteritidis and Sal- Principal
monella typhimurium rincipa
Scientist
Dr. D. B.
. Rawool,
6. | le‘lr.‘a}‘lAng’J Ph.D.  |ICAR-IVRI | Yet to be decided o
an1 Nishant Principal
Scientist
Dr. M.
Muthuku-
Dr. Tallapudi Effect of different decontamina- | mar,
7. : p M.V.Sc. |CAU, Imphal [tion techniques on the quality of

Suvarna Principal

poultry meat Scientist
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Detection and comparative eval- .
n Bharathidasan | uation of real-time and droplet | Dr- Vishn-
8. |Ajay G B.Tec University, digital PCR assays for detection | Y4
Tiruchirappalli | and quantification of Listeria et
Spp.
Sree Sastha ‘
Institute of En- | Heptaplex real-time PCR assay | Dr. Vishn-
9 Renuka J B.Tech gineering And | With melt characterization for uraj,
’ Technology, different identification of India o
food animals. Scientist
Chennai
Sree Sastha Development and validation of _
U — Institute of En- |, qroplet digital PCR(ddPCR) | Dr- Vishn-
10. |y v 4 B. Tech |gineering And | echnique for detection and uraj,
Technology, quantification of buffalo derived | gcientist
@lehin materials in foods and feedstuffs
Sree Sastha Amplification and Characteri-
Institute of En- | zation of Myogenic Markers of
11 Mr. Balaman- B.Tech |gineering And sheep Native ske.letal Muscle Dr. .Girish
" |ikandan Raja ’ Technology, Tissue and Ex-Vivo cultured Patil,S.
_ skeletal Muscle cells using Mo-
Chennai lecular Biology Techniques.
Karnataka
veterinary , Studies on extraction and char-
12 Dr. Yuvaraj M.V Sc Animal and acterization of skeletal muscle | Dr. Girish
" | Chavan o Fishery Scienc- | Extra cellular Matrix of chicken | Patil,S.
es University, |(Gallus gallus domesticus)
Bidar
PVNR. Telan- Development of t‘“orenswally‘
. ) important nucleotide sequencing .
Dr. Jagadish gana veterinary o . Dr. Girish
13. - Ph.D . . based assay for species identi- .
Swami Nagnath University, . . . Patil,S.
fication of biological samples
Hyderabad 1 . .
derived from wild animals
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Personnel
S.No. |Name | Designation
Scientific
1. Dr. S. B. Barbuddhe Director
2. Dr. A. R. Sen Principal Scientist
3. Dr. Y. Babji Principal Scientist
4 Dr. C. Ramakrishna Principal Scientist
5 Dr. Suresh K. Devatkal Principal Scientist
6 Dr. Girish Patil S. Principal Scientist
7 Dr. Deepak B. Rawool Principal Scientist
8 Dr. B. M. Naveena Principal Scientist
9 Dr. M.Muthukumar Principal Scientist
10 Dr. P. Baswa Reddy Principal Scientist
11 Dr. G. Kandeepan Senior Scientist
12 Dr. S. Kalpana Senior Scientist
13 Dr. L. R. Chatlod Senior Scientist
14 Dr. Gireesh Babu P. Senior Scientist
15 Dr. Yogesh P. Gadekar Senior Scientist
16 Smt. K. Varalakshmi Scientist
17. Dr. Rituparna Banerjee Scientist
18. Dr. Vishnuraj, M.R. Scientist
Administrative
19 Sh. P. Gowri Shankar Administrative Officer
20 Sh. G. Jagan Mohan Rao Finance & Accounts Officer
21 Sh. B. P. R. Vithal Private Secretary to Director
22 Sh. M. N. V. Rao Assistant Finance & Accounts Officer
23 Sh. T. Devender Assistant Administrative Officer
24 Smt. C. Padmaja Personal Assistant to Director
25 Smt. Kola Alekya Assistant
26 Smt. V. Kalpana Assistant
27 Sh. N. Vijay Kumar Upper Division Clerk
28 Smt. G. Navneetha Upper Division Clerk
Technical
29 Smt. Kanchana Kommi Technical Assistant
30 Sh. Phani Kumar Technical Assistant
31 Sh. B. V. D. Srinivasa Rao Sr. Technician
32 Sh. M. Srinivas Sr. Technician
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Promotions
1. Dr. C. Ramakrishna, Senior Scientist, has been promoted to Principal Scientist w.e.f. 01.01.2011
under career advancement scheme
2. Dr. Deepak B. Rawool, Senior Scientist, has been promoted to Principal Scientist w.e.f. 16.04.2017
under career advancement scheme
3. Dr. L. R. Chatlod, Scientist, has been promoted to Senior Scientist w.e.f. 01.01.2016 under career
advancement scheme
4. Smt. K. Varalakshmi, Scientist, has been promoted to Scientist (Senior scale) w.e.f. 23.06.2016
under career advancement scheme
5. Dr. Yogesh P. Gadekar, Scientist has been promoted to Senior Scientist w.e.f. 20.04.2019 under

career advancement scheme

New Joining

1.

Sh. P. Gowri Shankar, Administrative Officer, transferred from ICAR-IIOPR, Pedavegi and
joined ICAR-NRC on Meat on 08.11.2021

Sh. G. Jagan Mohan Rao, Finance & Accounts Officer, transferred from ICAR-CRIDA, Hydera-
bad, and joined ICAR-NRC on Meat on 01.12.2021

Sh. N. Vijay Kumar, Upper Division Clerk, transferred from ICAR-ATARI, Hyderabad and
joined ICAR-NRC on Meat on 30.01.2021

Smt. G. Navneetha, Upper Division Clerk, transferred from ICAR-ATARI, Hyderabad and
joined ICAR-NRC on Meat on 06.10.2021
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Swachhta Pakhwada (16"- 31% Dec, 2021)

Swachhta Pakhwada campaign started with Dr. S. B. Barbuddhe, Director, administering Swachhta
pledge on 16™ December, 2021. 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.

‘lu-’l 2 '

e @:@fﬂ

Dr. S. B. Barbuddhe, Director, administering the Swachhta pledge to staff
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Tree plantation

Tree plantation activities were undertaken at the centre to keep the campus green and to improve
the aesthetic look of the centre. More than 200 saplings were planted under the programme which
include flower, fruit, shade and avenue trees.

Soil and water conservation

Soil & water conservation is maintained through mulching by using the grass and residual leaves
generated in the campus. By efficient mulching water requirement is reduced drastically and soil
health is also maintained in a very good condition.

Mulching in the mango orchard

Compost Pit

Three compost pits have been set up in the campus for preparation of organic material for the gar-
den.
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ICAR-NRC on Meat, Chengicherla, Hyderabad successfully organized Swachh Bharat Abhiyan un-
der Swachhta Pakhwada Campaign on 20th December, 2021 at Keesara village (adopted village
under MGMG); appraised the currently implemented hygienic practices and encouraged about 20
butchers and meat shop owners of Keesara village to endure the adoption of hygienic slaughter
practices. Dr. Y. Babji, Principal Scientist coordinated the programme.

Awareness program at village Keesara adopted under Mera Gaon Mera Gaurav

Under “Swachhta Pakhwada” campaign, an awareness rally on Swachh Bharat Abhiyan was taken
out from NRC on Meat to Chengicherla village on 27" December, 2021. 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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Awareness rally in Chengicherla village on 27" Dec, 2021

Dr. L. R. Chatlod, Senior Scientist and Nodal Officer, Swachhta Mission coordinated all the activi-
ties under the program Swachh Bharat Abhiyan.
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Distinguised Visitors

Shri G. Srinivas, IAS, Additional Secretary and Financial Advisor, ICAR visited the institute on
30% June, 2021

Dr. M. Sathyanarayana, Commissioner and Director of Muncipal Administartion (CDMA),
Hyderabd visited the institute on 17" August, 2021

Dr. B. N. Tripathi, Deputy Director General (Animal Sciences), ICAR visited the institute on
23 October, 2021

Dr. Amrish Kumar Tyagi, Assistant Director General (AN and P), ICAR visited the institute on
23 October, 2021

Dr. Pandith Madhnure, Director, Ground Water Department, Govt. of Telangana visited the
institute on 28" October 2021
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Organic fodder for sheep developed

B KRISHNA MOHAN
[T

Organie s in. Tt is not un-
common to find organic
vigetables and froits. But
nivw, there will aleo be meat
from osganically raised
sheep. The ICAR-National
Research Centre of Meat at

icherla bas developed
organic fodder and will cer-
tify the sheep that is fed on
it, said its director Dr 5B
Barbuddhe.

"We certify the shesp
reared organically. This 15
being dome for the first time
in India,” he said adding
meat organically
reared sheep is part of the
efforts being taken up to
oiffer value-added products
in the meat segment.

Tt i working to develop
an organised mest sector
through meat ; of,
processing, and utilisstion
technologies and serve the
cause of meat animal pro-

ICAR-National Research Centre on Meat

BOPODHO S TSFerD

Telangana = Today

ducers, processors, and con-
sumers. The institate is also
working with Crida at San-
o on evalving pro-
tocols for resring varions
animals organically, e said.
Among  others, TCAR-
NRCM ks working on devel-
oping ing products
and toimprove
the shelf life of meat. Tt has
recently entered into a
memorandum  of under
standing with the Indian In-
stitwte of Packaging on this,
The institate has al
dev a sensor that
tell if the stored meat is us-
ablie or has spoiled. “Meat is
perishable, Some  shops
store the meat for mone than

merequjmdllpulud.i}ur
sensor identifies changes

ICAR-National Research Cantre of Meat

Is working on developing packaging products
and technologles to Imprave the shelf Iife of meat

thee colowr ifit ks spoilt. This
sticker is made up of natural
pigments and 2 nanomater-
al. It senses biochemical or
microbial changes in the
food, It can detect specific
pathogen developing in the
food or the specific gases
change the colour accord-
ingly, We have this technol-
ogy ready for commerciali-
satiom,” he explained.

It has also developed a
bio-degradable packaging
for meat usin

bioplastics.

"Meat sector has im-
mense business potential
Already alot of new-ageen

have taken up
meat and value addition as

Saoaitio GSarer A5
- e ot et

their main business,” be said
adding its agri-business in-
cubstor has already a
self-help group in Siddipet
in setfing up a business that
imvvalves selling pickles and
raw méat.

*The Telangana Govern-
ment has introduced a pio-
netring  sheeprearing
scheme with huge outlay.
That will galvanize the en-
tire chain-producers, proc-
essors, retail, storage and
consumers,” he said.
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ucts, and allied 25 have
good demand. ==

ﬁhﬁ demand, hesaid
Hydera| sells  Haleem
worthabout Rs LOO0 crone in
just ome month, Also, Hyder
abadi Biryand ks the most pre-
ferred dish of locals as well
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ICAR-National Research Centre on Meat
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