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1. 37T T SH 3%, TRAT Py S IRYS (ST, 7 feeeht &
eI H 7 SR DT Wb Y HEAT &1 A 3R el &1 b ey T FHRATSHT bl 8 BRA
3R GHIRAT T HHAT P & 1Y bx bl TATYAT BT TS 2| H1.%.3. 0. H FTHE D
ARCITYED 23 AT DI IUT AR AT YR b SR STea & 3FTet Iy Ik SR FHRIE H T BT
b AU AT ST TIIATAT b ST ST+ SFTHETT 3R RIS b ATy fecieen] B |fspd
U A QT R RET &l HIRT SET STRITR dgall ST T 8T 81 T HI Jo 2ell b Gl yeejall i)
B R 8T & e e T IeUTEH, Tqes Hij I<UTe, 79 3R HIRT I<UTa| b JeddqeH, Hi 3R 71
SCUTET & J8TR HUSRUT SiTa b foTy YepfofT 8ciar, fauur sward, & T 311 & Head I HJ1d
AT e SR Fecaqu & QT 21 397 bR, AT HivT & 3 Taiferd el & foTg a-Eeia FHre
& WU H BRI PR IET 8l DI AR, 3R T Gl & A1ead  fGauRD! b o & fory, ggfod
ST SY-FISHT (THATTRIUT), HRT i AT Ra, (TSI GHST), STR Jdl UsTs! &7 (THUd) BRISHH 3T
fe T SRIsH! BT ToherdTgdd Praffad f&ar T

3T I8 Iooid BT 8¢ el 81 T & & a¥ 2022 & SR, P& 7 T 260 HRARRT $HT AFfieRT &
T 14-16 SR & SRIT 1187 SR IT T (IMSACON-X|) FoheATYEd TR T 81 2022
5, 18 TIfRTEUr BRI, 9 STYC fITRUT BRI, 3 SIHRT HITST 37K 3 TaquIoR fIfe a1 ST fbg
T Y & SR, TEAT GRT 1 U AT SRR 6T TT| FAT & SIRIE 3TTSCYC Pl 27 T&DPH!
THTET ok, ATFRT 3R AT H 49 IRNT, 10 YR<TaD, 33 TP ALARAT TR 9 TebA1hT Jerfe/HIRTemm
Tt aTfe 7 vetRad fohar /T 81 TP RRTERT &1 HfcTagaT, THU0r iR FEANT & |Te, Feer
T8 HY URT PR H & T |

T T b AT, TDIDT, HARATD SR FTTY FHANIT GRT FEATT b [P F AN BT
AT & 3R RepfS UR I o foTT FraTieict 7evgy o el gl g1 I8 & fob I7epr 37ereh werefT 3R
TR 3T aTe] a1 7 ARAR GER 3R Isg T 3R AT P A HdT B BT A HLT BT

SFTHT AATEDR AT, TR e AT 3R FEATT ST YRS &b FTYE 3R TTRHD G
b T SFTHET TITATAT b e Bforet TRIch | TR H T Heeaqyf &

& M T 3. &A1Y UTe, TR, SAR, MR FeTee, SRR, T3 e, Sf. dh.ad. Hurd,
SUHET(eTD (48] i) 3R S, U.p. T, HERAD HeT-eeld (I UI0T 3R IRR fIeT), ATSHITSTR,

T ool 3R THwHST (TU) & 3 JIRBIRAT BT I SR FHIH, ARed 3R TH<r & forg
GRS HUTEHIT ATS b Fe T RUIS b Teper 3R FHI TR Y12 b fofY TRTET &b UT 81 ot

R 35T & fob 8 anfiep RUTE IuAIT 8R1T 3R fBTeReD! & foly YT YR & W H HH Bl
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ICAR-National Research Centre on Meat is a premier institution of meat research
under the aegis of the Indian Council of Agricultural Research (ICAR), New Delhi. The
institute was established to solve the problems and face challenges of meat and allied
sectors development. ICAR-National Research Centre on Meat successfully completed its
glorious journey of 23 years and soon will be approaching Silver Jubilee Celebration next
year. The institute has been proactively serving the stakeholders with scientific research
and consultancies besides its mandated research activities. The meat industry has been
progressively showing an increasing trend. The institute has been working on all aspects
of the meat value chain encompassing thrust areas like organic sheep production, hygienic
meat production, value addition to meat and slaughter coproducts, quality assurance,
packaging interventions for the improved shelf life of meat and meat products, marketing
interventions, developing human resources through capacity building, etc. In this way, the
institute is serving as a one-stop solution for the issues pertaining to the meat sector. For the
benefit of stakeholders through skill development, and input support, various programmes
including Scheduled Castes Sub Plan (DAPSC), Mera Gaon Mera Gaurav, (MGMG), North
Eastern Hill Region (NEH) program etc. were successfully implemented.

| am glad to mention that during the year 2022, the Institute has successfully organized 11t
International conference (IMSACON-XI) from December 14 -16 with participation of around
260 delegates. In 2022, 18 training programmes, 9 input distribution programmes, 3 interface
meetings, and 3 exposure visits etc were organized. During the year, one patent application
was filed by the institute. The institute’s research outputs have been documented in 27 peer
reviewed articles, 49 presentations in seminars and symposia, 10 books, 33 book chapters
and 9 technical bulletin/training manuals etc. With the NRCM fraternity’s commitment,
dedication, and cooperation, the institute was able to accomplish all of this.

| feel honoured to recognize and place on record the contributions to the development of the
institute by the scientific, technical, administrative, and contract employees of NRCM. | am
confident that, their inexorable support and efforts would further pave the way for continuous
improvement and serving the nation more efficiently in years to come.

The inputs and constructive suggestions of the Research Advisory Committee, IMC and IRC
are very much instrumental in the alignment of research activities of the Institute in a focused
manner.

We are grateful to Dr. Himanshu Pathak, Secretary, DARE, and DG, ICAR, New Delhi, Dr.
B.N. Tripathi, DDG (Animal Sciences) and Dr. Amrish Kumar Tyagi, ADG (AN&P), ICAR, New
Delhi and other officers at SMD for their benevolent support, guidance, and coordination.
The editorial board members deserve appreciation for the compilation and timely publication
of the annual report. | truly hope that this Annual Report will be useful and serve as a ready
reckoner for the stakeholders.

(S. B. Barbuddhe)

— Director
-+ I -
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AR H Pt 536.76 fATeTIT TTer & ey fermet uee Frer &1 e &7 et ST 7 6.17% 3HR PiY iR Fag & SidIg 7 30.87%
INTET T 81 A 2020-21 ¥, UYE & @7.93% TSR I 937 & 3R HY & Gt Iu-ami1 F AT 81 G 2020-21 F YE 3R dleg!
& 7 ISERT GVA BT T 14,14,590 IRIS BT ARG T & (S UUast, 2022)1 T8 &7 20.6 Mo ar (Sluwaet, 2018) @ arrshifadmT
HERICT YT PReb 8.8 HICIITT TTeT bl ISR <l &1 U & ob e, HR<A1F 9 R Bl 3,10,531 RIS &I AN <l &, Sl Pt
UEIE & & SeUTaT T 27.93% 81 2020-21 H HRA & ST & fof 9 3IR gaT & 7 89,768 PRI BUY BT AN T 81 3R B0 &
31fereh ANTET R bt T &1 1,50,000 PRIS| TYET A1 THIOT IREART b feTq ST 2T Ueb Hecaqui HTeaifHep Al & 7T & 3R febart
B AT BT ST B S AT BT ABR B H Hecaqu! JfHaT (478 8l

Q977 a¥ 2021-22 (APEDA, 2022) H 3.17 faferae smRe! SieR #ear o 1.09 fferam Hifee e 99 & 77 o1 Rt o 81 5 3ferar,
Y TSI & et THs H AT T AFTET SRTHT 40 HICRIT 81 T89S 3R T89S & A T (Rl 2020-21 7 A 3.3 fafera st
STeR 3R 3.68 fAfer SFRIDT STerR TH 31Tl SFIUTEE R T Y[ F 99 & 79 & (3 & ATead I STrifieT 3R TR I gort
& AT, 37 JFcaTEeD Ul bl Tl BT I HFTETS I (STIQariT) SHH Dl BT 8 e DH P H Hag e

FS IR IHI, T UTeT, YIR IR SFcTee S T alel el JHeH 1R WA fparT 1ot i 3 o foft Jie o0 4 7 Jed
HRGT W 1R €] STy, Tees 79 3R Pargpe SeuTar, FRAREpRUT 3R GeRT fghl & o10 GITeTatt bl AT e bt el febarr STem
TS| AT .31, 9. TSI AT SFTHE D, AR~ APR b A1y fAietepr BT R R8T 2l T, AT FHfarat, et aiR fEqemet
P ST & foTq JRIGRT AT G B & o1q reafierlT b o H "Reares FaS@MI" T TATIT & fofU Je GG bR b Jreds &
Tepeite! $TYC, ATTer T 3TR IR SITeTfch TaT &R o foTq BRI &R R8T 81 /IS ARSPIN ITATY[1eh JASI, AT Teh TGeRT H™ Y
gebTI & TATIT 3R bles-a Gfemail, T are 3R - teichi 31fe Afed AR el Pl Joigd PR & (oY FhRIHD
PRITRT HTBIST S FHT T Hacl ARG (AT DT &R o HTH PR b fofT, FGT el @ifchT TS kT &7 J8cR U HefeH,
3T Ter Ra, Yo GRaT, ISR o 3R Rl 3 o #eg el

1.3, 37,4 RTSE R 71 ST s, BeRTaTE HI IcuTeT, HRIEDRUT, TOIT AT AR [9ur & A= yeegai o gl 3R srudh
SR R o foTq Uep SATRTINGD HfHepT 7T R8T &; 7 ISt 3T 7i ST TS T Ul ST o foTg <oft & Ol @FTH & TRy
3R fhe [epfAaT =T, 3MTgfeies cRlep! I HIRT 3TR 71 SeUTaT T UreT SR R H GR; ILHIT b (7T ISHRIT Gfemail bt T,
A1 7R el &A1 o ASTTeh, Teerhlar 3R il il < fofU Mgl STeTRe TS YT ehReT, Hi9 & 7 PRI e, TR,
TR 3R faeTATHE TTSHT & T U TATIUT BT, JLTRAT DT IRTH FATY TET HAT R 7 3R Helg &1 5 T b ISR
NIR & T H PR AT ARATH IG08 TR, TR YR, PHIeTet TR ST ISR [IeRT T&dT B UTH -y {307 § &1 o J&T & 3R
STSITET T 3 HETCHd HAT o folQ AR T 2RIAT HT SATATI T 81 Dk JISTHINT 1T b T FHef e & AR A ST
PRl &1 AT ATHOT AfEeAT STFRIT, THSTGHS, TGt 37K TTSTer ecept o oTff, Seffrl 3k 3 il e cTaeTie e,
Fles-Tair U2, STa<id SodT TR de-id! IRMe 31fe Tfed Set TR § federRep! o7 AHI P Y&T &1 XA JaT e UR higd
B AT vl 3R HIRT e & [T F e HSH PR Bl I+ &l
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Introduction

India has vast livestock resources with 536.76 million heads in total. Livestock sector contributes 6.17% to total
GVA and 30.87% to agriculture and allied sector GVA. In the year 2020-21, livestock sector has grown @7.93% CAGR
and is ahead among all sub-sectors of agriculture. In the year 2020-21, livestock and poultry sector has contributed Rs.
14,14,590 crores to National GVA (DAHD, 2022). The sector employs 8.8% of the population by providing livelihood
support to 20.6 million people (DAHD, 2018). Within the livestock sector, Indian water buffalo contributes roughly
around Rs. 3,10,531 crores which is 27.93% of total livestock sector output. Sheep and goat sector has contributed Rs.
89,768 crores to the GVA of India in 2020-21 and has the potential to contribute over Rs. 1,50,000 crores. Livestock
income has become an important secondary source of income for rural families and has assumed a key role in realising
the goal of doubling farmers” income.

The country has exported 1.09 million MT of buffalo meat worth of 3.17 billion USD in the year 2021-22
(APEDA, 2022). Further, buffaloes contribute about 40% of total leather from all species. The export of leather and
leather goods fetched 3.3 billion USD and 3.68 billion USD in 2020-21 respectively. In addition to providing livelihood
and huge revenue generation through export of buffalo meat from unproductive culled animals, effective culling of
these unproductive buffaloes will help to reduce greenhouse gas (GHG) emissions to a larger extent.

Millions of landless and marginal farmers rearing sheep and goat, poultry, pigs and unproductive 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 retailing must be supported. ICAR-National Research Centre on Meat,
Hyderabad is closely working with different Govt. agencies, policy makers, regulators and stakeholders to provide
technological inputs, policy support and trained manpower through human resource development for establishing
“hygienic slaughterhouses” as a priority to ensure clean and safe meat to public. State Governments to create positive
business environment for establishment of state-of-the art slaughterhouses, modern retail meat shops and strengthening
distribution channels including cold-chain facilities, refrigerated vehicles and e-commerce platforms etc. This will not
only help the millions of farmers to realise better price, but organised meat sector will help in better waste management,
assured food safety, nutritional security, employment generation and export earnings.

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

The ICAR-NRC on Meat, Hyderabad is playing a pragmatic role for conducting basic and applied research in
various aspects of meat production, processing, quality assurance and marketing; developing rapid detection methods
and kits for meat species and meat borne pathogen detection; improving quality and safety of meat and meat products
through modern approaches; 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 entrepreneurs
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 Centre 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 focused to serve public needs
and is expected to provide lead in developing the meat industry.

Annual Report -2022 (é) o
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ATHFI-ISCIY T ST i, SRS 7 ¥ 2007 F <A § 37U T b Hal b AT T TATYT b 18 g9 2022 H 30T 2397
RO f&ey HRT TOHT TATYT b J1& &, b LB IR Perpe bl ehl SRl bl YRT R XET &, 7 LN e, Fraferept, Aifer
fmfaTat, Frame fFepra, frafdemert siik e af 2021-22 & SR 2. 1062.17 <IRF AT AT TRIT o7 3R T ¥ 100%
e 81 STt 2022 e 2022 1 3 b SR HEATT b TiIfITRRIT T FRTLT Al SRl feba 1T &:

ATAYT ITATLT: T TRATATE

o TR P UG IR 3feriep oy ISE T A1 (TAUHIUET) SRT SMSTHAT / ATSSAT 17025: 2017 P IJIAR Qe
TSI TRIRTATET 3iR 1T U9 dcd 3i1R Sy fSIvuTees TAFTe Pl HIdT &f T8 &

o 3T AT AEINT TATIU DR &b ST Fered b AT FhTHe T 3R A TIR2 ST b U e T TATIT IR T GRS
95 T TS 81 o RAT AMIRATSCIONRT 3R AT e GaUTdT & foTg Samsus HIen! b SRIR HIe Falel HishaTd (IR &I T8 81 T
AT T AT T T 1R Ul AT o o 19 SMTSAIICH 1R ATHNET P 18 TSI DT G¥ HY TS|

o IR Tarvatal RHAfed UeTge-amenia agsiars USHats! Bl AT R alel TTer A1 A ol HIMATSCIor=T T dofl 3 Ul o
& oTQ Uep Ut TraTe IR et fahaT T 81 frep ey uReg bt aTeiteraT, fafRrea & forq uxaroT fopa 1T iR &5 o AT T SurT
PRP 3T FeTeheT [T Tl

* GISCIpiHBC AT Al P AP (AGNPs) BT RICIF-Ufesie UiferR & ATer AYfed fohar T o 3R S it dbr germ
o {yfea diffiet & JmuRTe Tfifafer 7 2 AT gfe HefRiT B eiRar ST aaf, Rawy ufesm gt ofR dleal 7 $7 faT JMuRTe
THIRTRAT =T SATEID YROTH (T

o R UreTgs MeTRa Uieiaaier SR/ AMFaer NS olead T[CHeM S¥e (Teue) e 3fiR this dweiivied I 9 e
TR SISITUL3TT bl UelT o b fofY T JARTRITeTT AT H Siepfere febarm 7T &M it axieroy feby g Uteifel & fefy 10° ey
| foret ep e e wiferfepan <l TS

* SSHICSTR-TTARUITH F LA A STSHITSTR-TAVGAHRTH H SHIITEOIS, ST TordT DR ST PISTIRET b TFebriTeh! TN A
Ueh JE-ARAT, SRASRATCeTRT HioTere e (T Tl ARA o a4 1R piy-ug] ffehedr &5 &b after Aa-a=arsiig Je T8 UR 3id-
TR FEANT T Ffare 3R Ay Afér, Tfrerr Al 3R g aerr R Afed s Scaral o e 3R Riaor & forg e,
2022 ¥ IRTSHT =0 T T8 2l

* o 3R UBIY Y YRR A e e A1 3R &etTer a9 g TQ f2epT & rrufensor o forg fraraeiter afik R #1éh” AIeie r
EECIREARIE]

TR, dld, SUANhAT b IFJpel, oI YHIET , fcaferp fAfe, e fdg-agHre (draTiT) SR Faeelier Ut HaTE SRAICH
(TETUHIATEY) “FIAPIHCHTHI-3TETRE e fecaer fhe (SMEwiiSin) R foham T iR STERATaTR-THIRHIT & 2337
AT fSa & IuAeT H SR foam 1l

® SR T P BT 3R HIF DT UM UR Selfrgd TR AT T el TCIHT o aer o ITey OR o 1Q Srearaet < ey ufardn 3 o
A fepufefem fammioT ofiR SmTge Taife Cithet frfafer et uar e

® [Tl R dTet SIFERT H fSFAThIgS 9T & YaTTeT el & BT Ul eI & 1Y, HTHSTSITR- R Jrifep HeNfiehT deer,
SRS & TEIIT H 0P AMer GRS 6 Bl TS Bl

*  ITSTHANIESHT 17025: 2017 b SFTAR Wl YRIETV TR i1 BIRIEHT &b fofT A=A OTH & RT™ 1) U] ISATferdy bl ugar &
foTT a1t IR faersor (SR) (Fael, 99, e, T, 3R, HIST, ATh, M, e, TN, Fi 3R TH M 8, 2) T
HiT YoTTferll &Y Uga™ & fory anfiass aramrdR fopamor (Sluw), 3) AR 3R Ji Scutar § MR SITHY BT IaT = & J1ea
gefTet JfUTerT QT g
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STETH3T 20395: 2019 & FTAR [ADBRIT 4 3R bR & Hi bl Teh AT UG TR HHAT BT YT T o folY Soa- Rt e g2 fere
fPRISOT (FRIURATSTR-TE3TRUAY) & AT Uah GLolad JeT-CTeH URATSTR U= fAp et b T8 97 37R qahet o HIRT &1 & fof 0.1% abr
eTTeTaT UTe <Y 778 2ff| 7R URT T Ul T ehl AT HHT +fF 5% TS TS|

A 3R 7 IUTaT b AT 3S 3R 3RS P IeUTaT o foTq AT, TTET IcdTal & fepT & et TTer GRer 3R Ieura Al el
AT & T 3T T BT HaR PRI §Y U HA P Wl YT & folg HHITS (HS-3M-HIfUT) HISre, TR 3R for 8

et a1 fears & diee! A1 iR aTforige SRIeR & 79 T OrET UR SRITsheel e, MCIHas 3R Ao STeda Afed
Ui SN giRepIuT g g &

4, TP, YIR AR FiT P Yeb EY A I<UGT bl ISl b FHTUNEARUT b feTq Sed-Reffegar AfeeT (HRM) giAe ard+ifies -
IRDIS U fIepRId fomam T &1

ST e AT (SIUAT) b oy a2l 4, YR BT 7 3R e o fo1q Ifiaar e amft & forq =19 faferat &bt anicRes o &
HT=7 fopaT T B

ATSHITPRICICS UferIC-ITgH-RIAT Siet(+1eh AL el b AT ST Hi¥T IUTGT b UM AR FREMT BT g T TIT
gl

TIRIT HSUTET o fofu A AT SeaTe] Tt 311R QUTST SIRT SIAIf ST Toiki! §IRT JHTOIT SUHIhT TR T agrdT o & fe1q
STSHTAR-HIARIMSSIT b FEINT H bRy T ST 8T Bl

SHdElTr, Tersdt, P, 3R Thyaidl4 ST T fiedich R HI el oI & A&TUI T [ R aell el 3R qaxgt Tl
T S DT T 3R ATER T & T IR 37eTT o (T 71T 8

¥, BT, PFPT 3R FIR b 1Y UISaer HIRT Searer] SR GaxT (sl Fiernait et f$oirs febar 11 & Sik U (Uce Jrde dwr
202241071868) & 3T o foTT TRt febarr T 21

P P T Page FEAHRUT 3R T IS P FIF DT fsTell 3R I T U IR SATERYT ST IR T T 8

FARIDH H Ulefleifded TRFS, AT @el, TR ST o <IeT b AT b GATERUT b el A-IbraIire JepforT Tl fepfye &1 78 iR
rRNfEISTer SR Al 7 s fahg T JRT & eth-Tgth STETR by Ul

PIHT TEEPRT ITARTE J Pletor/RTelfc & SARTSOIeT & folT T HfehalT BT ATgebierd T 1T & 3R ST, Pletor AT 3R
ReTaaT 3R ReIfe & o1 Hifie-IARIfTes TUTT T JedeT b 7T &1

T Y Y e AN 3R PaPpe 8T Ae-ScUTe-SIHTNG UTeT] IR AR Y T 3R Turei Jedie T T2l

TRI&IUTSTI e BRI
o I M 3R THTEdT IR JASTN A IS BT &b [o1Q SHTTATHIT P HEANT A QT STFRaeeT BDIIHH AT P T & 3R S

R T ST 3 foTT e & T T g T O

o a¥ 2022 % SR, TV T Gy RS & Tt 656 TRTHINAT T ArT=ae R alel BT, A HerTerel, GaxT fasharal

3R ties ug frfdrceent o foTq 04 HTRrET0T, STFRae, G477 BRI TR g Ul

e  FRodhdT UaT IR 3R B1eTet fIehIT T Sg & foTg TRE UfIe0r BRI ST T MUl aTerdT=i Braee, SR & TeaT I ar

eI BT SHT9C TRIeRS WU AT fhar T &

o SUHSN-THERIRE TR U Ioar 3id HRIATAT MR e+ HRighH MmN fahg )
o TEd, TASieEst o uague ittt

o Tl & TEd, YR b 7 AT Il H et At HREIr 3R SFReehll DRI SRS oY Y 3R deimmom § 708 Hfget
ATTRIAT Y e, Ui this, Ulec! Piex iR Tlec! aTe=y fIdRd fhe Ul

e © =
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®  UHGIUASH BRIH P ded 2cNEIE P UIT P AT H TN SR DRIAH 3R - Se¥thd S3b ST 6l TS|
o USUT PRI & B al HRTEIT BRI, TS PRIH, e ey RIfdR 3R e-Us Scxhd 46 qherydd SN

CARIE]
TN TaARNERUT/ATSIRGT, TSR 3R TaTer
® IS 8ol fexT (HeH/ferh) Tebwiieh T H. S8 ST B . feifiics Bavmee & foTy Guheldydes eTaRiten=ur fapaT Tl

®  PIGHT YRR TIF, TASENT IR AT IcUTal & FI bl TATTT & foTq IR qrrel IRATISI 0R E1ER g 7Y 3iR gap Uce
SRR febam T |

®  TY 2022 P SRM, HEATT 7 27 S THIL; 09 FHE U; 10 YRTeh; 03 HI2R; T T SATIST; 09 HTRI&oT o Taret JepTf fh 2|
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Executive Summary

ICAR-National Research Centre on Meat, Hyderabad has celebrated its 23 Foundation Day in the year 2022

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% expenditure. The summary of the Institute’s activities during the period from January 2022
to December 2022 is presented below:

Research achievements: Extramural projects

Food Microbiology laboratory and Meat Nutrient and Residue Analytical laboratory have been accredited as per
ISO/IEC 17025:2017 by National Accreditation Board for Testing and Calibration Laboratories (NABL) .

A project on the establishment of a consortium of infectious disease and public health research has been initiated
with the ultimate objective of establishing inter-sectoral collaborations. Standard operating procedures have been
prepared as per the BIS standards for Listeria monocytogenes and Salmonella spp. All the samples were processed and
19 isolates of L. monocytogenes and 18 isolates of Salmonella were confirmed.

A Lateral Flow Assay for the rapid detection of L. monocytogenes from food samples employing specific LLO synthetic
peptide-based IgY antibody has been developed. The developed assay was tested for its sensitivity, specificity and
further evaluated using field samples.

The phytochemical conjugated silver nanoparticles (AgNPs) were encapsulated with chitosan-alginate polymers
and the antimicrobial activity of the encapsulated compounds exhibited a 2-fold increase when compared to the
conjugated compounds. The in vivo antimicrobial efficacy in Galleria mellonella larvae, Swiss Albino mice, and poultry
showed encouraging results.

The synthetic peptide based polyclonal and/or monoclonal oriented Latex Agglutination test (LAT) to detect Bacillus
anthracis spores from soil and feed supplements was optimized in normal laboratory settings. Clear agglutination
reaction was observed up to 10° spores/ml for all the tested antibodies.

A multi-institutional, transdisciplinary project in technical collaboration with GIZ, German Agency for International
Cooperation was initiated at ICAR-NAARM in collaboration with ICAR-NRC on Meat. The project was launched in
January, 2022 to develop and pilot test knowledge products including policy briefs, training materials and research
survey reports and facilitate cross-sector cooperation on human-wildlife conflict mitigation between forest and agri-
veterinary sector in India.

Reliable and stable marker proteins for authentication of dead chicken meat under raw and cooked conditions and
halal slaughtered chicken, respectively were identified.

Developed simple, rapid, user-friendly, cost-effective, highly specific, widespread point-of-care (PoC) and sensitive
lateral flow immunoassay (LFIA) “Immunochromatography-based chicken detection kit” (ICDK) and was released on the
23 Foundation Day of NRC on Meat. The kit can detect as low as 0.1% level of chicken meat adulteration in raw (0.1
% w/w) and 0.5% level in cooked (100 °C) meat and meat mixes.

Studies on effect of slaughter with electrical stunning or without any stunning on welfare and meat quality of broiler
chicken revealed higher serum creatinine kinase and amine alanine transferase activity in stunned birds.

To explore the potential of delignified paddy straw in ruminant animals, a research project has been initiated in
collaboration with CSIR-Indian Institute of Chemical Technology, Hyderabad.

The Food Testing Laboratory accredited for three scopes as per ISO/IEC17025: 2017 including a) Molecular Biomarker
Analysis (DNA) for Animal species identification (comprising of cattle, buffalo, sheep, goat, pig, horse, yak, mithun,
camel, rabbit, chicken & turkey), b) Molecular Biomarker Analysis (DNA) for Wildlife meat species identification, c)
Halal compliance through detection of porcine DNA in meat and meat products.

A duplex real-time PCR assay with high-resolution melt analysis (QPCR-HRMA) for simultaneous detection and
quantification of sheep and goat meat developed according to ISO 20395: 2019. A sensitivity of 0.1% was obtained
for both sheep and goat meat and the relative limit of detection of the assay was also found to be 5%.
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e Monographs for meat and meat products as well as for egg & egg products, covering all the essential aspects of
food safety and product content limits under the Development of Food products category monographs (Food-'O’-
Copeia) for foods of animal origin project, have been prepared.

Research achievements: Institute projects

e Integrated omics approaches including transcriptomic, proteomics and metabolomics studies on meat quality of
indigenous or backyard poultry meat and commercial broilers have been undertaken.

e  High-resolution melting (HRM) coupled universal mini-barcode assay for species authentication of cooked meat
products of sheep, goat, pig and chicken have been developed.

e  Measurement methods are validated in-house for candidate reference material for cattle, buffalo, pork and chicken
as genetic material (DNA).

e Quality and safety of meat products incorporated with microencapsulated Alginate-Thyme-Cinnamomum
Zeylanicum essential oils have been evaluated.

e  Organic Meat production system for sustainable sheep husbandry and promotion of consumer health certified by
APEDA approved certifying agency is being maintained in collaboration with ICAR-CRIDA.

e  Studies on the effect of breed, and feeding system of Nellore and Deccani breeds of sheep on the expression of
GAPDH, LEP, CAST, and FABP4 genes regulating the meat quality traits has been undertaken.

e  DPortable Meat Production and Retailing Facilities for Sheep, Goats, Poultry and Pigs have been designed and
submitted for grant of patent (Patent Application No. 202241071868).

e A baseline data on electricity and water consumption of the primary poultry processing and meat products plant
of the Center has been generated.

e  Aneco-friendly nanocomposite packaging material with polylactic acid, nano clay, and clove oil in chloroform
was developed and shelf-life studies of meat packaged in the biodegradable packaging material were
performed.

e A process has been optimized for valorization of collagen/gelatin from poultry processing waste and the yield,
collagen content and solubility and other physico-chemical properties of gelatin have been evaluated.

e  Rendered poultry meal and poultry slaughter co-products-based pet snacks were developed and quality evaluation
was performed.

Training /awareness program

e Two awareness programs were organized in collaboration with GHMC for abattoir associated personnel on
zoonotic diseases and hygiene and blood samples were collected for screening for zoonotic diseases.

e During the year 2022, four training, awareness, refresher programmes were conducted for farmers, meat handlers,
retailers and field veterinarians benefiting 656 participants under the NLM funded project.

e  Twelve training programs were conducted to create awareness and enhance skill development. Two months
IGNITE Acceleration Program has been conducted in association with Wadhwani Foundation, Bangalore.

e  DST-SERB sponsored five high-end workshop and internship programmes were organized.

SCSP, MGMG and NEH activities

e  Under SCSP, a total of nine training and awareness programs were conducted at 7 different states of India and
chicken, poultry feed, poultry feeders and poultry waterers were distributed to 708 women beneficiaries in
Telangana.

e Four awareness programmes and three interface meetings in the villages near by Hyderabad were organized
under the MGMG programme

e  Two training programmes, outreach programme, Livestock Health Camp and interface meeting one each were
successfully organized under NEH programme.
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Technology commercialization/licensing, IPR and Publications

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

e One patent was filed and four consultancy projects were signed for establishment poultry processing plant,
slaughterhouse and meat products plants

e During the year 2022, the Institute has published 27 Research publications; 9 Review papers; 10 Books; 3 Brochures;
one Policy document; 9 Training manuals.

Contract Research with Industries/MoUs

e  Memoranda of Understanding were signed with 4 companies; M/s Wandux Solutions Pvt Ltd, Bangalore, Jubiliant
Food works Pvt Ltd, Noida, Neat Meat Pvt limited, Farm Al Solutions Pvt limited, Hyderabad to undertake
contract research projects.

e  Memoranda of Understanding were signed with West Bengal University of Animal and Fishery Sciences, Kolkata
and National Dairy Development Board, Gujarat to carry out collaborative research and extension activities.

e Invited applications for MSME Hackathon 2.0, organized 10 webinars for disseminating information to startups,
Signed MoU’s with Ecosystem Partners - a - IDEA, NAARM and State Bank of India, Hyderabad.

International seminar

e  Organized 11" Indian Meat Science Association Conference (IMSACON-XI) and International Seminar from 14-
16" December, 2022 with physical participation of 260 delegates from 4 different countries.

Weekly seminars under Azadi ka Amrit Mahotsav

e Ten webinars were organized in the year 2022 on various aspects of livestock and poultry production, meat
processing, value addition, waste utilization, sustainability etc. from renowned experts, faculty members, Industry
personnel and policy makers etc.

Other Institutional activities

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

e 23 Institute foundation day, International Women’s day, World environment day, World soil day, Birth
Anniversary of Mahatma Gandhi Ji, Hindi Pakhwada, Vigilance awareness week, Constitution day and citizens’
duties day, Swachhta pakhwada were celebrated.
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1 | I WERId I 787.00 771.94
2 | Yo SR o HaTfa T e 2.00 1.05
3 | eI Sger guit 20.00 11.33
4 | IFIEH R AERT 160.00 123.92
5 IR YT UETST &1 (T 3. e

goit 6.00 0.72

A 15.00 7.10
6 | gadigEdY

goit 5.00 0.00

A 30.00 14.80

e 1025.00 930.86

*R7iaR 2022 T& ISP JwoT

Budget

Budget allocation and expenditure (Rs. in Lakhs)

Particulars Sanctioned Expenditure upto 31.12.2022

1 | Grant-in-aid salary* 787.00 771.94
2 | Pension & Other retirement benefits* 2.00 1.05
3 | Grant-in-aid Capital 20.00 11.33
4 | Grant-in-aid General 160.00 123.92
5 |NEH

Capital 6.00 0.72

General 15.00 7.10
6 | SCSpP

Capital 5.00 0.00

General 30.00 14.80

Total 1025.00 930.86

* Actual remittance upto December 2022

e © =



HI..37.U.- IS T ST st

R B HIT ST o fof Ueb TR AR ob U H IS HIRT S bl

()

" AR ICUTEH, TR, Hedadd 3R SUANT & for A e siik
Sienfieh! o el 3R SIoRgh S|

" R & A AR TRT & BT & fore e fawmra
" A IR SR & I BT IS SR

()=

HI ST, FREEHRUT TR SHANT e fifeat o Heas § /i 9y Sedraai,
& o farepr|

()=

OfC)

O e



0 ICAR - National Research Centre on Meat o

Vision, Mission and Mandate

()=

Development of modern organized meat sector through meat

production. processing and utilization technologies to serve
the cause of meat animal producers. processors and consumers < 2

()=

ICAR-NRC on Meat as a premier institution of meat research
to solve the problems and face challenges of meat and allied
sectors development

1. Basic and applied research in meat science and technology
for meat production. processing. value addition and
utilization.

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

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

OfC)
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TEd IfEISATY/ Extramural Projects

Project title Amount Funding agency Principal
(lakhs) Investigator

(:(0 ) ﬂﬁiﬁa$}q.-UEﬁHﬂmH3f§#ﬂ?%ﬁ§«||1I”

Establishment of a consortium for 115.96 | Department of Dr. S. B. Barbuddhe
one health to address zoonotic and Biotechnology, Gol
transboundary diseases in India, including
the northeast region (Multi-Institutional)

2. | Traceability value chain for safe pork in 2240 | National Agricultural Dr. C. Ramakrishna
the North Eastern Region of India (Multi- Science Fund, ICAR,
Institutional) New Delhi

3. | Development of rapid 4216 | Department of Dr. B.M. Naveena
immunochomatographic assay kit for field Biotechnology, Gol
level detection of meat adulteration

4. | Developing and Pilot Testing Specialized 8710 | German International Dr. B.M. Naveena
Knowledge Products on Human Wild Life Development Agency
Conlflict (HWC) Mitigation for Agriculture (Glz)
and Veterinary Sector in India

5. Assessment of animal welfare, halal 381.20 | Education Division, ICAR, | Dr. B.M. Naveena
authentication and detection of food fraud New Delhi
through integrated omics approaches

6. | Agribusiness Incubation Centre (ABI) & National Agriculture Dr. M. Muthukumar
Institute Technology Management Unit Innovation fund, ICAR,
(ITMU) New Delhi

7. | Training and capacity building in sheep and Ministry of Agriculture Dr P. Baswa Reddy
goat value chain and Farmers” Welfare, Gol

8. | Nutritional evaluation of delignified paddy 76.11 | CSIR-Indian Institute Of | Dr P. Baswa Reddy
straw in ruminant animals Chemical Technology

(CSIR-IICT)

9. | Exploiting encapsulated nanoparticle 151.92 | National Agricultural Dr. Deepak B. Rawool
conjugated phytochemicals to combat Science Fund, ICAR,
antimicrobial resistance in poultry New Delhi

10. | Development of Latex agglutination test 66.87 | Department of Dr. Deepak B. Rawool
for detection of Bacillus anthracis spores in Biotechnology, Gol
animal feed supplements and soil samples

11. | Monitoring of drug residues and ICAR-Outreach program | Dr. S. Kalpana
environmental pollutants

12. | Setting - up Food Testing Laboratories - 200.20 | Ministry of Food Dr. Vishnuraj M. R
Species and Sex Identification of Meat Processing Industries, Gol

13. | Development of Food products category 10.00 | Food Safety and Standards | Dr. Vishnuraj M. R
monographs (Food-'o’-Copoeia) for foods Authority of India, Gol
of animal origin.

1 ek Yfdae -2022
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Project title

Principal Investigator

1 Comparative studies on meat quality and muscle transcriptomic Dr. A.R. Sen
profile of indigenous and commercial chicken

2 | Effect of encapsulated essential oils for enhancing safety and quality of emulsion- | Dr. Y. Babji
based chicken meat product.

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

4 Implementation of food safety management system (FSMS) and mapping of water | Dr. B.M. Naveena
and energy consumption in meat processing facilities

5 Process optimisation for quick composting of solid and liquid waste generated in | Dr. M. Muthukumar
the small ruminant and poultry slaughterhouse

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

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

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

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

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

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

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

13 | Confirmatory analysis of colistin and nitrofuran antimicrobial residues in broiler | Dr. S. Kalpana
chicken samples by tandem mass spectrometry

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

15 | Integrated omics approaches for assessment of meat quality and authenticity Dr. Rituparna Banerjee

16 | Valorization of collagen/ gelatin from poultry processing waste: Bioactive Dr. Rituparna Banerjee
peptides with antioxidative and antihypertensive activity

17 | Development and storage stability of poultry slaughter coproducts based pet Dr. Yogesh P. Gadekar
snack/food

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

19 | Development of certified reference material (CRM, as per ISO 17034: 2016) Dr. Vishnuraj M. R
for qualitative determination of animal species in regulatory food/forensic
laboratories
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vrerirep wifcrfepan ST o AU Hevl o foTq erife & Ier] uRged § hies e Ui eriaTeratl 1 dHwad 3R Jaar Jer o
TS| 7-8 S, 2022 BT AT HIRITET P &R HIG-G-Aoi g FEY e 3R 3B DRI b fo1q Tefbe [Gepfaet e & forg ey

B AT 18-19 TR, 2022 BT HY G D, TAUTSTS!, IS, TRH ST H “Jebfoues Hel! BT JUINT iR Ueb TR geepIur
R T HHd-a=It1d Hey I8 DHRITAT IS fehaT]
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GRS T 2MTSeh: Tehlohd SMTHERT TRV & AIETH T UY FHeATUT I ThHel, gATel
THTURERROT 31X T SRATErS! ol Tl v

ferT ooroT T T T, SMERiTRT, 7S et

T 39 ST T, eE.

Rﬂﬂjﬁr #&r: Ag.Edn.27/04/NP-NF(VP)/2019-HRD

IR (%.): 381.20 ARG

oo R SR oRT 81 ot wwTere fafér: srergaR 2022 | Ridar 2027 T
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SifgeR e & GETel! 3R AR Y uraT O fIgd w0 & J81eT (TH) AT AT e w0 & Jeier a9 v U afdrat & o1 a1 aftebert
TR P Tl STeardT T 7T 2Tl oot 20 &Y IR F I aTeT ST (e (RS e Uad XS ifeT Ae; 50 fa R R, ag<)
P11 I el 7 T foham T iR AT farega S0 & sigter (Tw) 7 faege ou & q@ier (TR afaril bt e g o rm faga
HY I TEIT (TH) PR P T 100 mA BRe (R 50 dlee, 5 Abhs P (1T SUP 918, 5 s P Wk dget 4w B P JTETT I a8 b 1.
(S; I 5 UfERIT T dier TRIHH)| T8 P TR a1, Th DT AT U (T T, AR HIRH BT TR PR AT 7T T 3R T eIl AR
fpUEIT febioT (CK), iR SIS Telf~ieT CIRAthsT (ALT) 311R HIRT ST UrariT & HIIGST I THTa-3ihe] HTR1 T ATA o foTq SURIT o
T 9Tl TG I8 & AU U AT T URCHICH a7 &4 (9 <0.05) oIl T 3iR G0 981 & &td, Q1 &I iR S1ier & 71 &
foTg Ter afR i et & 1S afvecds et < T, Sl v e N g U 4, 8, 3R 24 €l & a1e W T FE Y JerT A o (4
<0.05) STt (T *) HI Tl eI J Ul Tl b T o & J2IeT DT Gb & G Jh, UITer 3R aFR-5ewTeR dHeReT ot
Tl IR PIs Ul THTd el ST AR TSR g Ferhic 3R IehwdTd & (% )T [T S0 4 J2leT (TI0) T8 o Jorr
oI w0 & 819 (TH) TE 3 BB HF (P <0.05) 2 [ B9 { J21eT (TH) T8 & Arver 7 T fe]d wu § Jeier (T0s) I8 H HHen:
IR fepUfelT fpwioT (3446 vs 2679 JFIT / 1) 3R TS Yot~ SRS T (98.26 vs 75.26 I / 1) Ie ( P <0.05) U VI 39
STERI o frisepsif 9 ot Fet & b aer o ¥ aRiep et & T o =T TRl a1 IR &t & Ry garetett it et & Rorerep
UIRUTHRERAYT HIRT T UrerT A Ui I 8l

4000 120.00
2500 3446.57 98.26 101.90
100.00 90.94
3000
2679.29 20.00 75.26

2500
60.00

2000
1500 40.00
1000 20.00

500
0.00

0 ALT (Unit L-1) Glucose
Creatinine kinase (Unit L_l) m Non stunned ™ Stunned

forr 1. feret =7 fipfest fopmwr (gfvre L-1), s aifeie giamnst (3fFie L-1) 3iR &t weqapret (FfF7e L-1) W R &0 & a@ter (go) ar
T forea U & Sger W A

TRASHT: TER HY FNHT R - F TG FHEA g, (TEHTE) 3R ==
TINTTRT TS SIS (SMSEITHY)

forer T T AT B SR TR, 7 Rl

T 3aweh: Sf. . JYPIR

TE-3aweh: . R <gcebet, Sf. &0, T, 3. FRier arfee, v, <. Sit. @eiod, Sf. Rquur §7sif 31k <. R, ™M.37R.

T | (I UENfID! Uee Sh1s) & dad A H U difad Juaral dY Ue/HURTST STRIeT B SRIAIT fhaT ST YT &1 T
4 e RaeT Tepeiiep! T faf=T el ferIl/AalT = AT & HTead A FaR-IIR 35T ST 81 a9 2022 o &R, H9% dead |y TIsde
fafics, STaR, Jfferic He gavt wrgde fafics, AgsT, e Hic nrsde ffics, B e diege mrsde fafics, Sevmme S & &
ATRF AT SR URATSITAT & FdTer o foTT FHSIT S0 IR EWITER [T | S STeTTdT, FedRTT SR 3R R wfifafert
BT B & forq T Fet U 3R Ao et Rrarfdenery ofik s Sodt fareprr 1€, oI & ey Sl SomT o) e fpy e |

T || < T8, RISHTIR b SRR UaT R 3R HH/PrPpe TARepRUT H Il STHI Bl FGTaT o b Ied H VIS D5 T TTIT Bl TS
B HIRT T 1R IREPROT H I BT FQTaT 1 & foTq 3 SIagICH BT T T TT | SAFRadhlT UaT e IR Hieret [T T
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M P foTu ur Uf3reor BRIk TR fhT TUI aTeraTt o, STk & HeAT I S TE N BT SHIIC TR ST MR fohar
AT 81 MSME &heif 2.0 o foTq SHTIe ST AU, FeTETe T a1 FRATRE &R b feTq 10 IR SRR U, a-IDEA, NAARM
3R TR e §p, BRIETE THhIRRET IS & 1Y FHs AT ST OR &dier fhul
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RIS T Tieeh: A 3R Fehil Hed SR § UfRTeor 3R eqwan fator
TRt oToT FRIT: gUTe SR SR AT ([T gege fer)

YT 3Fd9e: Sf. O qHaTvgel  WE-3dwa: I HauT

3 frf¥r oiiR oRT B et whrer Rifdr: ooy 2021 Sfae gfiy ffer 2023

Y 2022 % SR TIAH IR & dedt FrferRad Tiifafet 1 ofSiT feam am a 2022 & SRM, IR & Jed e, Fi9
TEATCTDT, GERT fashaTall 3iR & ug] fafdeap o foTq &S HTRraToT, STHRadhT, G437 BRI SATATIIT fobg T

i e 6
1 T FENT H BT He-idTel Afch P ol STFRoedT 31X TR Sier 2 168
2 fopamIT & foTq faTeruT 3TR STFRehalT BRI 2 250
3 | G RAshaTait o foTq SRR HIishH 1 210
4 | vy Fifdcmet & fog el Rl 1 28
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T 2022 ¥ TTeTeH TfIferRraT & srerferat

GRS o1 2Mseh: TRASTHT 1 LMseh: JATel i ATt SHearl | fefeiirerse a6
TH T G907 Hedieh

T OO AR HTHSNEINR-SATSATSHICT

YT 3aNd: Sf. UF S9aT 38!

TP fer WEAT: PETT.CSIR-IICT dated 31 Ocotober, 2022

IR (®.): 76.11 g

AR T 3R ORT 81 @bt wwTfreT fiafdr: fawiaR-2022 & 7-2024

ST AT & foTU HTHBTSITR-3TTSHITSTR THITY b TecT HITHISIR-ATSATSHICT GRT YRATSHT DT HOR < 15 81 IR &b
e, fSHwhIES dT1ae & g1 T 3 fag 31k 37 faar Jedie foharm ST 3iR e 3R 7R 57 Fwe! & (A TaelH o1 srearg febar e

TR o 329

1. fSfAfhTSS 9T T WRIelt BT $7-fAg/e- T Jedien

2. fSfrfhTgS & & gaTTet e SMTeR I RaeTy 1Y s 3R TR 99 aos] & 4o eel= o1 srega
3. fSferfTpTgs &1 & Yatet STeTRa AMTER | Raety T STRY g3l & 8 HqUr Fe &1 3Teda BRIl

TR 9T O] H eI PR & fo1q vt ug] Rl Rrarfdrernery, [ReufT, a1ier srer & 9 SFHET s Pl Uga @l TS & 3R 99
fRrfepeaar fergTeT epiotsT, BaRTeTE T S SebTS DT G AU Y STLAL PR+ b fe1q TEraT=1 TRIT 81 WIolere H UTeR bt et 31K bt TRl
I TIfepaT TYRAT 3R SUSHRUIT TS T BRI IRTIT IR &

P © =




= 1.3, - TSR | SFTEE ohs, —

IRASHT T Siteh: ieet § IMURIE UfRe o1 Gehraell i & foly UHheles
AraTféeher G WISCIohiHehed T SUANT

FrT TIOT AT MTSHITSIR (IS P fASTT DI - TIUTHIH)

T 3Td9: S, AU a1, IShel

HE-3aue: Sf. fKYer ufeet (01.11.2022 A), 3R ST &t wH. =T

FIGRT WEaT: NASF/ABA-8007/2019-20 dated 28-10.2019

F (®.): 151.92 AT
AR I 3R o7 B Y W fafdr: srageR 2019 A1 2023
T RIS BT Ie2d Uleg]  9g-aT TRRIET (TSIAR) IMSTD! (3. PIeTs 3R R-CTShTsse ATeH e PRI [ARTE wreeibiimed

I UEAT PRAT &, D 1S Sb AN (AR & (AU ST T A1epUll 3R TgeTeh BT IUINT PR ITebT AGFHT 3R/ FIbTHeIe fp 8
37T ¥, 37 T TR/ FTPRICICS BISCIbHDed Pl 37 AT 3R T [Gal-HTSet N AT THe [TR-INSTeh| b RaeTTth SebT STaTIRIeT
TN P foTg T T SR R e 8Re (dieg))  TET T & AT T T BIScpiiael G aial &b "o
(AgNPs) BT 3R STererT fafer T SUART e RICRI-UfTeE UifelR A FIhTgeier b TRIT ofT| TrbRIeics Ag- ST oATgHI,
IR RFTHITCSETSS BT TTPRICIA & (%) PHeT: 80.15 + 2.23, 31R 71.05 + 1.73 2ff| STeRT-37eTT d1gd & ATer 9 fagT Refis drgifcd
R ¥, TIPReIcs W-RFHIICSsTss (SUSTHT) o foTu 6 T & a1e g 8.50 WR ATDTH 85% Reilol ST T, Sdfh Tipeics W-
TSI (SUSTIET) & forg, 3rfrana™ RefloT (95%) 7 & & a18 v 7.40 UR ST 18 | Tadiveri-Hegwrdr RefioT argnfed Ser = fivg 8.0
TR STSHRAT o foTu otferec™ 80% iR UTar 7.40 TR STSIET o fof 87%, ST 6 8 3 Uahe T Tidhegeics difial (AgC 3iR EAGT)
I TR Ticrafer, T Aiffie (AgC 3R AgT) T e 7 2 AT gig U Pl 39 STlTal, SUsiil 3R Susiie! AT +{ifie-
AT ReerferaT (Soer i AT, SISt USITgH, EMTRIfIa e1aur 3R diwer) & Hudh & 31 oR aiRacHefier ©u 3 Rer are mu) et usreror
T U TAPTEeICS T QR (fcfiae Aot ams-maia TICIe! tReg 3iR P T aeiafel) i 81 & | J18 ¥, Trhegeics
e & 37 ST TIgH-fhet BIRAfeed IR - THEITR-SUSHT (STRIPIRIGI) 37K THEITR-TCI (TagUl-2 JeT a1gHT ) & a1 B
A 120 FAFE 3R 12 5T Teb YRt RE I GHTH R T (R 2 37K 3).

104 10+
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N # MOR 2 Control Py # MDR 2 Control
uk -+ MOR3 Contro oE 7 ~+ MR 3 Contol
I - Meoperem 1 Conol || €2 61 o= “+ Meropenem 1 Control
b u° = o m2 Control *Lé 4 -+ Meropenem 2 Conlrol
Bw 4 -+ Meropenem 3 Control gg Y -+ Meropenem 3 Conirol
3 N & MBC AQCMOR 1 al & MBCAGTMOR 1
# MBC AgCMOR2 e T & MBC AgT MOR 2
Iy -+ MBC AgCMDR 3 04 + MBCAQT MDR3
0 3 @ 9% 120 150 1 . MBCEAGCMOR1 0 30 60 %0 120 150 190 o MBCEAGTMOR1
Time (min) & MBC EAQC MOR2 Time (min) & MBCEAQTMDR2
~ MBC EAQGCMDR 3 —~ MBCEAGTMDR3
o 2. 39-Rre) ersw fstise fopfert dmidtaT (EAEC)
4 P W Irfectn
8 Infecion W Infecion-Antbiche
2 I Infecton+ntciotc o B fcicns Thymd
£ 3 ~ 8 ectorsCoraraieyoe || E B InfecionAgh®
4 N e B Infecim+AghP E M infecion=Ag-T
"l 2 i 0 Infecin+Ag-C 0 W infectionsEAg.T
= W InfecionsEAg:C e
0, g
o S
3 6§ 12 U 3 6 12 1!
Time (h) p.t. Time (h) p.t

for 3. 39-fg ergw-fetse ffer Ficiew (wor. eraftrrgRam)
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S-faaT TR STarehTIRaT BT aRterT eiRar Aeimer i, Raw gfeamT el 3fiR dlegt 7 fopam T om fetRar At amaf 3, 1x 10°
U/l BT (TSl | THSITR-$USHT Tt 3R CHSISR-GENTH o o forg s Rarer Hiset g7 e fovar mam

et rearg 3 AR = ST & Y o= gfe, SaRar B wear § fRre @ik werdie Afffey (o <0.001) ar€ 7€, S Fwrfad
SHATURTER SrTa T el v dtet S fagpfafasTHia st (R 4) & Fea A1 1x 10° Hhg/fAeft 3R 1 x 10° Hieehg et o1 LD
FHT: MDR-EAEC ¢ 3R MDR-NTS o &RT R atfear ggi 3 FrafRe faam wam | SehHur R0 Gee! df o 4 STdR 98! &
offer Siferer Y& &1 R & Feeayut GUR 3R SR 6 wear 3 dHt (Y <0.001) S TS S SFelrd, THSIITR-SUERAY € ol quf ST
(dt <0.001) 5 AT & F1& T TAT 3R TSI FRIFT (ARIUH) P IRIER TRIT T THSISTR-UACIGH Hhfid 3R Iu=TRd Te! & deer
4, WHEIAR-GCIC Il 7 Ueh 37cg e HaeqquT (4 <0.001) 4T <Y T8 51l 6 AT & q1e Hbgeics AIfepT & Tef SetrsT et |
ST TEpHUT FFIZAUT & AT efT bl Tei &

- N L
.
o " e 2
5 -
b . - H A b
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Aa * P iy
LN o NEaES

| InfectedControl | | Infection+EAgC | | Infection+EAgT |

Ry 4. TSGR0t w21 < wispfirer oY, el et arTat Y e eitelifrper i, whbtaRIes debopiew & Suaia
qlee! TR o, HehHUT (10T e bl ol § STHR FHE! & ata Silfae X&- bl &) H Hewaqul GHTR, JercIRAT bl AT H HH! (3. Plells
3R Ares ) (dF <0.001), 3R e HUITRUT SFATT (THRATSTR) H GER <& 11
RIS a1 Bfideh: WA § UgeRT fare 3R fresor i Siaitet Aeadh wrin
I9 T&H: U IS DI TR 3R ] &b T 7 SRIerT TR SIS T gefT ST o foTg ofcanT Teffeer S & faerd
foreT Owor AT Stg W R (DBT)
YT 3du: 3. ST §T. e
E-3FAF: Sf. .1, IR 3R Sf. oY, a7 ¥ger
FBfT EAT: BT/PR36327/ADV/90/280/2020

IR (%.): 66.87 ARG
TR forfér afiR uRT @i et e fifdr: Riciar 2021 & RidsR 2024

ORI BT Seed fARTE R UeeTge e dieiiaeiet SR/ AR JATRUCS eload Tel[Crie S¥e (TeTUeT) & fas 3R
e AT & dlich T9T febedT TfRsepet SUepRUT SR STCaUe-11l Garatl & A TaRTeIer Afe 3 gt & SRfers =R dismuait
T T SRTIT ST Foh| Ridfes Terged 6t uga tHlians Sered I $R7ery IR o ¥ & Ui (Wiefared ddier) TidH (NCBI
IS 3MTSST: AAT28905) 3R EAT (S *I3R SRS HISH (NCBI HIEH 3T$S!: AAT53169) & SIghH1 &I UTH e i TS offl 7
T T UTCTSSH I ST ferotealT (1-3¥et TfIeIe), Tag &l AHTaT, BTgeIfthfotRic) tife, 3fiR LASERGENE HTedeR & Udh WEH
HISY el T IUINT PReb HIS IR SFelelt FDIR & foTT AT ST 7T SR A ST 3R A Sl 40T & G TR b AR W, S
SIAI UreTged & foTq Soer fTRIedT T Ul =ret, 4 fIRTE UreTgs™ 2 Ui UiY WICH 3R $T1 IS o7 < fopaT 7Tl S |t g ey
T UCTSSY I I7eh HHITUT b foTU>095% Y& b AT JATSTAIRT febaT TR Tl fOhR ey URIaivT 3ff¥YesHep UreTgsd (PA1, PA2, EAT,
EA2) & IgY USRI & 1.25% el ST & HrEifaieic ered AT 3R TeT-3TeRT AigdT (250 HTShIam / fieft, 200 A1sphm / e,

o ® =




100 HTSHIT / fAietl) T ST P TR AT TRIT 20Tl ) FEdIST Jr e GRT Tt AT elearT TepHep! Pl S TPRIHD
(T TR T ST TR FBRIHD AT (YTETCRT) o ATer URI&TvT fopT 1T &7, 3R APRIHS TR b RaetTh T B ST 1T
ofT, 3R THRIHD FEA (R 5) P RIeTh i TRifpar Fa1 <t 78, I SiieRefeerT BT Gt 1 TR 3

AR SATESTaTS YEHTS! & AT Al T SUANT e IR b U ofcary 31f¥epepl T Heb Jal1-fehar SR TR Sty (10°
SO / et & RIcTTeh ST G931 T8 BT UdT oRTI & fofg URIeTuT fobam 7T | T aRiefor fohy T UEIaTeT (PA-1, PA-2, EA-1, EA-2) &
R 200 HTSZPIUT / et TPTIT T SUANT Reb AR Y U et 3frehHes o R G THE I8k IR TIE ol

Positive

Negative

o 5. AT WPRICHD IR TBRICHD TIAT &b AT AAca T[T ST (TATeN)

AT TRE, TP oICaRT IHBHE BT IgY TCITST (200 AT / FHieiT) DT Ueb SFHior T & AT IR b 7T T 3R $eT aa

T & fo1q gell-FiSepar aRverRy TSReet SISTTUpatt & =T Aiser (10%"° &SIy / fireth) o Reetre ukteror fobar ram e |t axeror feby
TQ UEETST & fo1q 10° SISy et deb Toe Fee ufcifshar <@t 78 (o 6)|

"

10% Spores

ihl!porés 10 Spares

-ve control

Negative

100 pg/ml 50 pg/ml
—— e —t—

for 6. frifdspar SfRrerer TwaifResT FiSTupet &t sterT WS & AT
HageTefierdT URI&TOT (IT ST )

forr 7. . IR (9) oFR Y. IR () AT & 3-8
Iy er Tfersar o AhRcHS

AT UCTSS df [AFTEaT ol 3-8 fSwiTe foh T STveer TfeTaT o SUANT v URT&TuT fohaT T o7 3R Heifera aftfer (g, i,
1Y, e, diven) ToTTfrET 3R wefid wa-RufeT ecifar (wa i, 3R Ter FFTsee=T) & S & Raete geree! femRye
fopar T | ST oteon 7 Tre aRuTET F uar e & . R TRt & et 9afd Teiged & TCiere! & RIeih bR giRom
TITH Y, AT &1 UTU-2 37R $U-2 3MMESiars VCIaTel & RIeTreh dff. IR TR < ATl §eeh! ApRIHBAT K T, ETetiTep, 37 T fyery
TrTTferdt H, UeeTged (o 7) & STsoiiars USIETe! & RactTth FhRIcHS URier e
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TIRGISTT b7 Weh: SaT & TNl 3R TaTaRor Ugueh! el ARt

T 3=dNeh: ST, TF. Hed-T

G- 3a9e: . . JYPIR, 3R SI. THdT S
o ey afiR uRT @1 Y R frfér: S 2022

T A1 3 SFafRTE FARFHDIcT (CAP) &F FTaRUr & fofy U Saemefier aReT shrICHIThI-CSH A TG MIed TS T Sgaferd fhar
TRT| QFreT QATCE o ATy forehel #ig & T FiepTet Y <, faTsdy &bl JRAToe & foTq arfouet febarm /T o 31k Alarset @Rur H gifde fepar
T T AICIIgTSeT & b AIaTSel IR BT SHRANT BRcl §Y STeT & HIS &b AT BEH C18 Hierd (100 7t x 2.1 fft, 1.7pm) o™
TR QeTRiT QerarepRuT fobaT /T Tl 37R 0.01mM IR Gfieel LC-MS/MS faisur Heciuet Ruaer JiFefT (MRM) H1S # FdRIHS
STRIIERUT ATS ¥ FeTioRT ES| STRUT o HTERH ¥ fhaT TRIT, 3TiIRe AT o HU H SYSITS Tl Rehiabiel-d5 BT I febaT 7 Hgdt
< foTU Ueh SR ST 3R &1 IeUTE ST cb AT TR UL (4G VT febU 7Y 211 CAP bl U&= 3R AT bl SERTd 3G TR & 5 YA
R 3fen &t cfieraT & 3R UR 35T T, CAP &T MRM $HH2T: 320.84> 151.52, 320.84> 256.84; d5-CAP &T MRM - 325.84>156.54
UTIT TRAT| AT TPRR HfGeRe-Here et e sed (RS Urep = 0.99) 0.05-2 HTSHIUTH/ el BT el Fifc e ¥oT IR Faifece (Yeveaiiay)
& ety AT 0.05 AT/ AT 81 & ATer UTH by T 21 ST Reast 97% ¥ 103% & dr oft, R THeTRUIUe & STRIUTT TUTSd
HACI & MR TR 1.10% I 3.46% P S FefRra ggT- = o

FAP_WMB_2.00ppb
eAr_11112022_01_07 Sm (Mn, 2x2) 2 MRM of 4 Channels ES-
312 325 B4 > 156.544 (Chioramphenicol DS)
oo 581 1.88e5
Area
-
Internal Standard
oS50 | 100 1850 200 250 300 350 400 45 500 550
AP 11112022 01_07 Sm (Mn, 2x2) 1. MRM of 4 Channels ES-
312 _ 320,84 > 256 841 (CHIOAMEBNEN )
100+ 53850 10866
Area
] 2nd Confirmatory
4 Chromatogram
0.50 100 1.50 2.00 2.50 3.00 350 4.00 4.50 5.00 5.50
AR 11112022_01_07 Sm (Mn, 2x2) 1 MRM of 4 Channels ES.
12 312 _ 320 64 > 103 708 (Cnloramphenicol)
o 33148 G 5585
Area
1st Confirmatory
- Chromatogram
Tes0 0 100 0 180 | 200 250 300 | 35 400 45 500 5850
“AP_11112022_01_07 Sm (Mn, 2x2) 1. MRM of 4 Char
312 _ 32084 > 151 .‘.:‘:'.:c.'\l any
1004 123881
- Quantification
Chromatogram
T T T T T to T T T T T T T T T Time
1.00 150 200 300 ) 400 450 5 00 550

fa=rs.0.15 qﬁﬂﬁﬂﬁ/ﬁmq’\raﬂﬁtﬁ?ﬁmaaﬁvé’rs Y T THIIRTH IS

dTfeTenT 3. FARTh{HhIeT B THUH/THUT IRTHIeR

320.84>151.52 0.04

320.84>256.84 0.04 46 08

320.84>193.70 0.04 46 10
AR qHH 325.84>156.54 0.04 46 14
5- Y
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GRS T Sfeh: TATIAT - AT THETOT TRITRIETST SRl TITIT - i St ATt 37K
IGUREEIGH

foreT IIVOT HEAT: ETET YRR FENT AT, TR ARDR

T 3=aeh: ISR, T, 3R

FpTT WEAT: Engg. 17(45)/2011-AE-Part VI

IR (.): 200.20 ARG

ORT & Y ferfdr: srargeR 2015 F AT 2023

T URIEI0T TRARTQITeAT UIRATSHT & e, HIpay - HI SFJHE g, 816G 7 ISO/IEC 17025: 2017 < AT1ef NABL Hedra &t feerfer
P IR AT W PR [T & 3R 39 2022 - 23 & o7Y a1fep THTHRUT FedTeT YRT bR o7T 81 I 5 e URIE0T JRAFTIET (FTL) T
T Tp1dT o foru A=l o &, T

i. Y USTIT bl YEdT & (ol MTUeeh SRR fIIS0T (DNA) Qiet & (Farel, 39, s, e, 3w, Hls, a1, e, $ie, TRy,
e 3R @),

i, g HIT TSIl Y gga & folg 1o SraHTes fawuor (Siev),

iii.  HIRT 3T AT Irel H QIR STV T g & HTeqd A gellel SFUTer|

39 OIS & TT8eT 2022 T 37afer & SR S SR TRl b HI bl Teb AT T& T 3R HIHT T YT T b foll Feel-Retieger fUereT faor
(FRITRAIAR-THSTRUAT) & TS Ueb Sl JeT-Cra YRATSTR 0 T fAeh 21 37-8Ta AepfRict HTSHRT bl SHANT e qepsl b forq 78 feult
feTIRT 3R 7S & o1y 80 ST Aferaay b fUeretT alet ATUHI dlet TTIH-fAfRIE trielieni=a &bt Ueei < TS1 UReg bl gf+Hareil UIRATSR H1uee!
P foTT SFTeporT fepaT T 21T 37R Sreterd fSCarI b foft AT T N Sl S-retarIM & & AT Ueh HSTi-{fRIE S-reiar2 UTge HTH ot /T
Tl 3R 5p A 7 RiTelend 3R GreteRT assays P d1el dsh DR b TE IR T 4t AT fdbam v Sfee, fafey Fem 10S 20395: 2019
SRY STCRISCEIT HI+Tepi b SRR fehal TRIT 20Tl IREg bl U&= bl gut AT (LODabs) 3R H1HT 6T 3& (LOQ) 3T T Sh4eT: 0.39 Toil 31k 0.78
Tl SfRIT SITT U1 TS1 B 37K S} b HivT G & folT 0.1% i a2 ierdT TTH Y 751 URRg T g&a (LODrel) T Arder ST o 5% Urs T8

TR T TS T SRR CRIehl b Tl HeieheT ehRe] & fofl, HelTUTelT URIEuT & T 3TR AerTie o ¥ JUeted] el 31 IRl
I & T BRI Y 3R AT PRI fehT T SIOTetT ORIEHur < 47 & UROIHAT T 57$ b SITY & ST U U A1 s TaT fopaT, forRy
U ST & TRUITHT A AT feha T 21Tl $ep STetTdT, qR<Ife iR & T b fevfOrT & ot i 5 80% et ofd el b Are-rey
B b AT H 30% T 2T 81 UTH GRUTHT 3 91T 9 & o I8 93-0 gPCR-HRMA fafey 77 bt wrmnfer a5 forq o it ofR daeerefier

UgTI dhmilh 8T dabail &l

Difference Curve

Difference RFU

Temperature

11 9: 3reTT ¥ IUANT foAT T Ve 3R The) UTSHRT P AT Reteie 3R
ST UEET P HEHTE P ST ITeT SR a5 AT

I TR - WS BT AT IS (fUerer T aToH - 80 T AferTaT); & TR - F) BT RFFeeianT @I (e &7 1o - 78
it Afexrar) 3T fUeh ey - gepil 3R NS BT et TS|
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TRESTHT SRl SiSieh: U] Tt o Tl UQTi o [ofq Wl ScdTal ohl HOTt o HIFITE (he-'311'-
SHIASAT) T fehT |

FerT TIoOT HRIT: AR Ter GRaM 31 Hep HTferepvur

T 3T=areh: SRS, T, 31

TEIPIeT WEAT: SO/Adv (S&S) 75/2020-21

1R (®.): 10.00 ARF

e Rifr SR oRT 1 <t e faafdr: ardier 2021 9 ARf 2023

Ue] Hl IRASHT & @Ter Yarif & fog Srer Icare vl AT (FTE- *AT-PIAIsAT) & &G & ded, 89 79 iR HikT ScdTal & |-
T AT AR 37T IcUTRT & foT A STTaeTes U3l b eMfiTe] Bl §¢ AT fafead AT (IR o 81 @mer JRam 3iiR Seare At &t
T AT 5 THT T 7T, IAT Dl A, BIATBISSC bl JIH, I bl JHT AT S AHI AT & AT I<UTE bl Sueh TR BIeiT
8 AFETE WA Sarsil, HICATDIBICTIND!, TR €T3 3R TISICT DT HHT IR AR SIdRT ff IS H 81 I8 T TTeT
ICUTE H fpeT G bl AT & (AR SR 71 IcuTal & ATl H; 3T 3R IS &P Ieura)| AT bl A A= 37T (3iTthel) &b FTAR
Tt fepam T & SR STETT { FeTT fopdT T 21 $R9p STeATa, AT et Sial & foTu HfshaT Taedl Aes 3R el GRET Ares AT
I I U A FMTehdt 3R TS T 1T 21 SifrT SuiNTeraral (37Ifd, WTer SR FeaTeien!) o foTq AT BT TUE PR b foTg A RITH
BT TRer-fARm, TR A faRor 3iR smard 3iik fFafa Seeal & forw Tavs die & ATy 3res avE A TR aRid I 91T T B
ORI & T8, 42 AT $T SGRIDT DT ygdr Bl 8, [ F 18 AR rei, ST 31k S 8T A1 & foy &; 7 Icural & forg
8; 3fST 3R 37T IuTal P foTq 161 IFHTT H, ot fABT AT DT 20% FSSAI GRT GRRITERT fopaT 7T & 3R FSSAI GRT YaH &f T8
feeafOrt & SR IRIH FER fobu 70 8]

CANNED OR RETORT COOKED OR SEMI-
POUCH MEAT COOKED MEAT
PRODUCTS PRODUCTS
EOMMINITED D MARINATED MEAT
RESTRUCTURED e
MEAT PRODUCTS
MEAT
PRODUCTS

CURED OR PICKLED

AND COOKED OR FERMENTED MEAT
SMOKED MEAT PRODUCTS
PRODUGTS OR BOTH

DRIED OR
DEHYDRATED MEAT ANIMAL CASINGS
PRODUCTS

R 10: 71T ScUTET P TET HFIATH BT ITTHROT

e © =



OIS T Sfeeh: et 3R aTforfSueh fRrehe ot 1 TuTert R Hiaueit rafheihs
TS U Jel-ITcoh STed-

T 3aweh: Sf U.3TR.A,

AE-3T=aeh: ST, YR adcebed, Sf. d1.0H. T, S, . JYPHR, ST. <I. . A, Sf. T, STPAR, Sf. 0. 81 3iR. . Sft. umm
oY Rif¥r SiR o 81 ot wvrfer fafér: iR 2020-76R 2023

T T T e T et R (IR 3TR PgepeArer) b aArey 3TR HI™T bl TUTarlT T e T I 37T 14, 18, 21 1R 24 HHE b AR R
FrafRe @=mT 37 et iy & sreeT ater 31 aTfoTes SRIeR o AR oT SR M 213 THTS Bl I8 5 He! DIer 3R FHY WIBRIT BT Ioa
STt fT TRIT M BTeAifds 243 THIE T ST F DA THBRT ofY, ifd SRiteT 31R BsdhrTer et GFT & 213 HHTE Bl 5 H 3 ey BT Gl
T TRIT o1T) T T AR b Hedidh SR araRel oM 3R I T TOTar (o 11) 3 AT eI e ob [T T TRIT ofT| ARPIRR
TS, S olg, U 3R 31 s AlSTs, U ofie 3R 31 AReIcHeb Ul bl aTuiodes siiier, et iy ag alet Sier 3R <2t e
T o forg aTTeper faam <eft o 37 STTeR o forehet Hi &bt o TurerT & 3feR o forg aFfiHY gRie Hithrget, thel TRt ofik wferer arft &t
FePeTOT fohT TRIT 81 SSaheTeI op T o HIRT 7 31 T ¢hl ot & HeIeh TeATsie, Velf e 37 Jfer 3T gy Bict 81 aRdter sk Hie & R
& AT 31f ot TRl I IR & HRT A iy 3R TR Y AT 31feres Bl & Srafds efieft 1fcr I dg atel SRierR & hfeera™ &Y AT 31feies urs
TS (CTTTeTepT 1)| BHSHAT <T T A BN bl ST 3R T o HivT H URIUHY (PUFA) 3R TR (SFA) 3T U B Tl TR e T 3T
TR IR HI T g OTET RIS UR R ey Uit =it Al ob fofQ I8 STeard T 219 IS Y 39 H 98 &bl 35 b RTINS el 2

ERSRIN]

ﬁﬁb—vraww Trf%rélaﬁr

ot 11 e Sive 9197 Y SregRgaR

Myf5 (T 12), PHKG1 31k PRKAG3 i< & e 1efult 3iR sitfcres IR =1eb Uit o ATl SSCP e+ T HTG 3 JFeRT-31ehT feehe] it
o T T ATl PHKG1 ST o TH1eR &5 o, SSCP e, Uia e o, A 3R PichT aifey & rey AiReaehid wu & Heeqqul (P<0.05) 2l
<19 I, T, AIEH IR 311R Pleror AT, Plero gereiierd, AR e AT, SUeoT I 3R o e 7o, WHC, T, a1 &
T SSCP Y WiRehId wd J Hecaqul 78T | JTIeT HIj & SRAfHIT flur & et 25467 Stgoil U~ gY, e i1 el & ey
DESeq2 T Y2 &R T8aT T S8 3R I BTl P did, +2 J IR U AT IR GRT Heqqul &9 4 - S
T P AT 346 & 3R T ARl b d1ef -2 J ATl TAT IR GRT BIhT HA-AFRIMT ST 3R 214 & (AT 13)1 b2 IR aTforfsaes
TR & a1, +2 I HWR e AT IRERTT gRT HE@YUT 09 § A-fAFRIHT S bt ot FAT 569 & 3R T Al o affer -2 J ATl b AT
i & 1t - S 240 21

arferenT 4: faee ¥+ 7ikT &t @fereT Al (frefiamT / 100 I7)

YT

éﬂ%’trm

0.63 0.62 12.15
KNI] 0.66 0.90 13.65
BHISHATY 0.68 0.52 11.55
EIRICR 0.72 0.98 10.25
BRI 0.55 0.48 15.35
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T T T T T T T T
Te-01 16+00 18+01 18+02 18+03 Ta+04 18+05 1a+06

fersT: 12. Myf5 (336bp) SSCP & & et frat: 13. FEHETY AR ST & ST UY teite

UfITSTT T Siteeh: I Seniid fRrehT Aie ITE <l e TR T[urer sg & forg
SAhEAICS 3TTadeh deil ol T

HE-3auF: I, ST dHero, Sf. 0. FHeur, 3iiR Sf. b, waar vt

TR s 3R oxT 8 Y Tl fafdr: ardier, 2018 - RycaR, 2023

gstes RIRST S TaRIgST (SUT) Tor1d GRT 0.5%, 1.0% 3TR 1.5% TfATIC-oITgH-RITHITH Seifeh 3Tq9de dell &b ATef-
AT HTGEIY-hTIIe bl STET e Tl BSges RIS Taraes (FEfUT) Tebwiles o ATEd™ & Ueb Tl H1gh I U=heeia o fofy
NI H T 25.66.1 W 55.19.88 fi e I BIaT &1 U 98 R o7 37k 24 € T I i fAeadTRa Rerar & veef= fosam ermy
T ST 3R 26 ST G D Al 1R 0.5% ST FARTSS (G DT AT P d1d DI G P TR YR HISHITD AR DT AP =7
BT 81 FAIET Ufevmie-ATgH- R Sielfad WifdRTet et AIgsRIhs Y 30 e & foft Hieerrd FeiRIss THEM & Il )
T TT AT 1.5% URATTE-ITgH- R STet~ehd QTRRIeT 3Tel $ee & U ATl HIShITAdhTHere & (ol JATaeded T9d 1.0
UfeAe-2TeH-RIATITH SIelfa gHee 6T ol H 54.54% T T 3R 0.5% Yfevmie-2TeH- R Sielfidd e &f gar
H 37.5% o1 T 0.75% AIfSTT TAME, 0.5% HIcIRHT FARTSS, MR 0.8% UlciIdiSc BT IUJNT PP SHIH-METRT RIep T_T
IeUTE N SATAET o oY |G UfeTe HTPIHIR BT SeTer B & oy RIFTHHT SielfebH ST el & T g YerigsT
depidp BT HTDIRRUT fhaT TT, RTIH 51.95% HATSHIFHIR Hi ISR @S 71 1R PHT: YA | 3R 11 § 70% 3R GIRT | 3R 11 &
FH: 80% 3R 70% T T-ehTgeIer &Ml R STelf e 3TTaedd <ot AllST & LT SRINT 1 3R 11 7 ST 21% 3R 22%
offl 0.5% AT TAFE, 0.125% HICITH TARTES, MR 0.5% U ITSC BT IUANT PR SHEH-IMHTRT forehe I H 31deT &
7T oI STaeare et P foTq FHee TaAgS debrile Bl Hebiepel el T, fRTH 90% 3R 85% T U 3R Tebofeia Eawel
G 11 A STARIT P PeT & AP <7 DT ATNST &TTAT AT 23% ff; &TSH b JATIRID ol ATSPITDIIR b I & fe1q
S UaRIGSI fafer & 30 e @1 0.5% HTghIT-hRIeIcs oTgH GRIfe Side-gics e Tes ¥ 15 &1 &b 6l St crgth
BT g, FoaH ST 6 AT F IeeRkg= g HHt 37k IHORIT I (4+1°C) TR WIfdd ISR & SR 7707 e e &
AT BT JoT A AP BRI HIT TR 2
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URESTT AT SSeh: TRURGh/ERN HiF ATl o TLEHI0T 3R WUd &l dgH o forg
Tqeh-teh! 3TR farquT g &iT (M eTsT/3-hAd)

T S=aweh: S, YA <deebed, TETT deii-D

TR Iy 3R oxT 81 Y W fafdr: SRt 2022-fSwaR, 2024

www.indbro.com

1. TN SEATRUT 3R SATGARIBRUT: S gV B afed (He/[de) dabeii i
T sl ST o o, fAfPS e—TaTe caTarATaoT foha /T | S o 3R iﬁ’a@b
SUHIHT TPl eI § IeUTE D TRIeh W & e a9 & d1e, 9 §Y 8l :
1T T S 2 7S A 2 TS BRTEIE ST SN | icken Haleomg Ry
Fg) ¢

. .
Powered by NRC

2. faopfad 7 ScuTe: R a7 He BT JTTeR AT & B0 5 SUART dreh i JMTETRT T “Hiv fory faesfRaa fama i e fafte
I, TR IRUIT 3R AT BT SFHer (T TRIT | ST iR SuwIhT Tepicr 3Teaa =t by 31T 38 81 URFe wiipriar
AT F e AT & o SUTe e TRy & 37K SAdh! IR F HiT 21 ¥SIS-31T 31R ST & oy ST o1 aarariiaor
PR B T fopT 7 %8 &

RIS ST Siteh: @Te GREM UeIe yonett (FSMS) T shraf-aae 3R Hig T8kl
giaremait & Ul 3R Soi shl WU T AT

T 3Taud: Sf. .07, THT

HE-3-ANP: . T, JYFHR 31X ST, JRIT Sqeahel

O OO el

oo Rif¥r SiR o7 81 <t e farfdr: S 2020 @ A, 2023

1 3R 2021 31 3R 2022 T Hid, BTG UR THIRAT & TTeIfiieh Ulec! TRRaUT 3R AT SeuTe |37 3 fatelt ofR ot &t @ua
TR ST U T TTI $9F JAaIfer & SR, Pt 5,500 TR abT e febar T 3R et 31,956 ST UTHT ST SUART ot TRT| SFHATI Ster
SUINT- 5.81 eiiex/qef gt &t rfidma™ Wud 78 & AeM H 8.50+0.25 iiey & &R A Tof dY TS 3R T BHH Hax! ¥ 4.100.23 alex
Tifer geft o7 T 7 (R 13)1 ST Talt & SNPR & arasis, FTeifHe IR & SR FH AT 5 GIHT BT START T TIT Tl Seera=1
RY Y THT B HEIAT H YT DT TTeep U ST TS el GUSTAIT HRT SeUTaT (SATIfUe 37, Uk, hiche, Peeie JATfe) & foru fastett i
U 21fere (F1<0.05) 2t FiRT AR 31R ST ATUR & SYART I Ut WU 31feres gl 21
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<< D =
ot 14 AT OR GITRAT & HTIfiep e TRIRpRUT AN § eitex/aaft 7 arit ét @
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Alg-22

TS ST TiSeh: BIC JTeH A M6l 3R Fefhe TaSE H I 31T 3R el FHeR
ol @Ra @g o ferq ufshan stgehe

T 3aweh: S1.0H.JYHAR

G- 3a9e: SF.Y.AR.A, SI.A1.0H.FdIT, SIS, dT. I3, 3R Sf. AMer it Mev

Ry iR of qRT 81 Y Wi fRifd: sragaR 2022 - Ridar, 2024

TR 3R ST PeR & fAT FueH J TRER H Preifies Taref &7 TS 3R A T8 =6 81 ST 81 Ioel qrANbiHebe] JaxiorT (SIS
(ST3ATST) aTel TSI & PeR DT e R STeT UTGUSHHI 3TIR FATARUN & ST IR Foel FGUIDIR &l BT &l 3 YBH[H o AT, BIS STt
QRIS T T BedT T TS & IR S (eh, T AT, rcle) b R W& I b feTq HTehaT T STgeber el T 81 JAUfTE 1R
TR AT Hirep 1R FerToTiafaer= swa! & HTedH H BIC SIel P alel FASEMI H I~ BT 8 HH AN AR FTferd ot

ST TREATC AT T TS & 3R ATaATe WU A JUcTed ATShISIet TPhidl BT SUANT PR TR DU HTehaT BT ADIDT
[ERINIREE

IR T ideh:; ad Aedre 3R IUHIIT WA i deTal o & foiu Sifaes 7
ITE TOTTeAT

YT 3=aydh: Sf Uf T Iger

HE-3raudh: . S T, S e, Sf <t g, SR €F . TYFHR

o ferfRr afiR oRT @1 et e farfdr: ardier 2014 - WY

g YRS SETIREHIST b TSI W SITTFR N B ARSIV H TS ST &1 81 597 TRIISHT & dad S JuTe! 3 dad
Sl BT RgeT & oTq 0.8 BFCTR &F 7 JHIORT SHfdes TR BT e fpAT T 6T 81 THUTATIT STarRIeharail & AR A Ierad

feefcart & ded Watl-4, BT |, T, GaTger P Sifde AR BT IeUTe AT ST 81 TSt GIRT H=adT U] JH10 Tord! Jffefr
3TTfp AR HTgae f[AficS, TR & ATed™ § IR BT Sifdd THTUNERUT fdhaT T 38T &

e © =
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A1 T UIEIT b HICS] BT FEITT bR b [e1q TR Serebeil ST T e bt TR SFHTIOIT STTTeRT < it & UeIailfeep arareisi, ot
(R-SMHTIOTeT) STERT & AT ISR A 7 & FAT BT GSIaRINTCa JFaeisi bl SURRRIT o foTq Tadigersit 3 FeariepT fapam T ol

aferepT 5: aﬂzfﬁmmﬁmmaﬁ?ﬁaﬁww%ﬁw#@a@ﬁmmﬁq

(ng/Kg) (ng/Kg)) (ng/Kg)
1. | CRITA AT gl < ST T T gl <A B AT | T < ST T T
2. | R N < JAT HT AT Nl <AAH A | T < JAT HT AT
3. | Sleficgrmgfer | < AT T T gl <HET A AHT | 1 44
4. | FACTNR T gl < ST T T gl <HAAT BT | I < ST T T
5. | G T < HEAT & AT T <HATHI A | I < HTAT bl HrHT
6. | Aewreifdad gl < ST T T gl <HAA BT | I < ST T T
7. | AeHrRISiE I < HEAT & T I <HATHI A | I < JAT HT AT
8. | AewrRIdNIA | I < WA T AT gl <HEATHTHAET | < WA T AT

fepereor & aformt &, I8 e T o Sifdes iR FRIAT (31E-Te) TRl A A 7 (e SISt ST udT el el gletics, TR
A1 BT GTT & GRIS T 20 H F W 7T b T AT (44 HTgeb1mH/feba) b foTq FeprRresen o 3R gepT TR leard THARYET (100
HTShIIT/fHaT) & B 2Tl

S T Aol 9RT TET &b AT STEIT &b 3FTet TRV & fo1q, FeetR YR A a1 & TRl U & dTfeh S7e FHT0IT Sifdep s & rey Sifdes
fEefSeTt & T T ST Heb| U AR ST 38 IS AR AT UTH R ol &, AT Tdraid feemfereer & dae Stfdes suiiesor &1 afshar
9% Y ST SHfdfep TTer HIFeT, TH1UR fshaT 3R Sifees qg[er et bt WHIETAT & qR H STFRaehall UaT bR b fofu g STHRaehell
PRI 1R ARFR SR by g iR A= H4l R earea g

URESTT AT Siiseh: ST <hl 3Tf¥reaferd aX W hl 7% 3T TR TUTTelt shl U1l HiE <hl
T[UTSIAT o AU okl faf-rafaa e

T Srave: S I qHATRGSl  WE-3Fwaveh: . fISURIS .31

TR forfRr afiR uR @I et s fifdr: srerceR 2021 F Ridar, 2023

fROTE & & ARy b SR, T &b THTE BT LA DR P [T ARAISHT & &, PO ST T e fth TR WS DT ATER HUITe!, S AT
ST & fép HIRT T UTerT & SA&fvIT T fAfFrfHeT ey & foft, 3Teard T & foTu HICTepiet el HIehiepal R ob foTq SR e TIR&TT Ra feby g
& ST (GAPDH, LEP, CAST, 3R FABP4) & 31f¥1cafch &7 31eie e & fofg Sarapmit 3Tk Hect} ST 9 T 7R 31K A1eT 9 I Wh
& T U fhy Y

AT 6: AeAR () WS F AW HY Ura BT FRIBIT H aTer S i ferviees aifireafn

T GAPDH T 3id LEP @7 3iae CAST &1 3ita FABP4 &7 3iia
(of,] (of,] (of,] (o]
T 1 27.934803 32.024931 32.75046 32.76232
T 2 23.876104 28.539231 24.68305 30.99203
T 3 28.789411 30.030823 31.68175 31.45293
T 1 29.390979 0 32.47184 43.18307
T 2 25.832298 33.024187 31.04364 33.92213
T 3 30.079978 35.34197 33.00034 35.56319
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ferepT 7: STFb+it WS 3 /IR T U BT FRIRT B aTer S Y Rrvieas afireaf

GAPDH T 3i¥1a LEP T 3iael CAST T 3T FABP4 &7 3iv1a
(o] Cq (of,] (o]

19.790556 34.651211 22.30176 36.42432

23.927625 31.410821 27.75443 32.4711
é 7q 3 20.452897 31.949409 23.39747 34.63099
ST 1 26.690761 30.112907 29.72992 33.06504
S 2 31.260292 32.746026 32.54705 34.25452
w3 27.756259 33.29366 31.67834 33.58376

TG Il IR &

GRS T SiHeh: TH™IUHUT o dgd |THTSTeh $9 § fUse @Rl ohl 3frsiifaent § Jig,
o foTq Jereiieh! g=aag

YT 3ANd: Sf Uf §9aT XSS!

WE-3FANd: SF. 0. RS urfea, Sf At Ir9epsor, SF 0 JYUGHR, Sf dHedT, 1R st . averewt

TR s 3R oxT @ Y wwTfereT faafdr: andler, 2019 ¥ AT, 2024

Y 2022 P SR ARA & 7 A= 521 b R Srefer Sy & fRaee & forg et AT vfrerT 3fR SreeT HrRish SR U
TU| TFAH ST 3R FERTSE IISAT H SRIRT ST P ATATRRAT b eI fIe_ o forg i 81 3HI IR A SRARG_UT STl WaT &l
TSi ITAT SR ST AR bt TSfifienT 37 UISoT FER o folq IR ST BHF Al AT 3T Sley Seed F I+ 9haTS

PFPC ST BT TARUT (T T Y 2022 & SR Iermon 5 7 et < 14 i@t H 708 A& AT T R HHIE bl 35 b et 14160
aeft, 14,160 fheim died! his, 708 Uled! Hhier 3R 708 Uled arexy fAdRd by vl faror 39 v &

TATfADT 8: 2022 P R THATHUT (SITNTRT) TfIfRRT, IcTar HrRimT 3R arvreff

fadRa fahT T depaTS Fagpe farl dr Jem 14,160 Teft

faafa die (fam) 14,160 .2

TR et et Ht Twar 708

e et aTexR Y v 708

SN STFReGT BIRISHAT AT 14

SN fraror i 9
AGRITOT -1
3ATET TIeT -1
FfeD -1
gf3e S -3
HET T -1
TERTSE-1
BUIRTTIE -1

TN oTe] HINT TrRARehRUT GebTgal bl T 3
TERTSE-1
gf¥e Sa-2

T AT ATIRAT T AT 949

AT arTiRiaT 6t TRear 828
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ORI 1 Sfideh: W, ST, e 3R YR & ol Wideret I Sctes 3R |ed fersht
gfaenal o1 fesire ok faemg

YT 3N . Y. THGST
WE-37awd: Sf. fRier uTfee, T, (01.11.2022 Te) SF. . &Y. IR AR SN, T. AR, I
T Ry afiR uR @i ot e Rifdr: arereeR, 2020 ¥ Ry, 2023

i & IeUTE b 1T e TRed, febthrareit TR Teres e fesRie R b foTq b 9% fevam T T el arafer o &R, garer i
ITE 3R GERT fhT GFAHT - TEIANT (F-ATE-TH) BT ST AR IR o 1T 81 Wb HISICTRy (IR T 7T 81 Hiefiehr $o8d
fETERDT DT SR & folY IR 21 UTT U IR o foTT Tep STIaT WRRI ol TRIT (YT JMTIe AT 202241071868)1 PMART-M
 SS304 T Tt | & &1 BHITEHT (FATeR e 3R Reet Ffie) &) hel wens eI offc I o1 & 3R & SR 0y & ref
aReeff wigeR Taferd wiRed I &+ 81 A9y 7 & fE1g fhe MU duRex (ST U yeee & forv) @ik arnfMes wiie (avel
3If3TE Teer & forw) off f-Are-ue o1 fear &

OT-HTE-TH G 1 59 TIRE I SIS T 7T & fob S Ak e et e W3 (STCHUT) 3T UTer e ¥es 8 1) e Uil
] Rfehedter GRT g 4d 3R ARCHTCH URIeT o folq TerrT SR JISreeRl o fewfort bt RepifE 2) forsieft & IoTet &1 ST e e 1R
T 3R Y / AT BT IR IOTT A T 3) T8 iR AYE &1 DT ST HRAT 4) FHTS b foTq &T STT-3eHT fch Tes 3R INE AdTeH
5) TS, e, SR AT 31T & Hi < HEUT & e < foTq FelTeTepl T fR1&IU 6) Tt s cb fofu URISTHT U™ UTHiT 2T SHANT 7) a8
TPTS 7 STFERT b HI9T 3R 20T & STER Febet & foTT STeRT HeT SR ST HebR FERT SIS H 21 T IFeTT FT 3R Uep IR T TER et
8) A BT ST PReb TR T IeT b <1 DT DICTURITET 9) HTY BT JUINT PRep TRV T FBATBRUT 10) e T H et Uep Hi U] BT
a9 TR T b T b q1S YRR T OSBRI SR $h1 HGHUT A Fe b foful 11) Ter & &l Eic a1 faT fch Hig ebl hIoR & Tl e
R O U e fsTTe et H fepsirer oreiT U3l T STl bR ehT UTEl &l REeIR1 T ST U3 & SRS1/A2] e I UI-HIE-TH e STRMHSTID

R@E < foru it far SiT Fepa 81 U-HTE-TH H ger U 1T Ue[ail I T HRH DI R BT JATher T 0K 2l

UICHUGTRE-TH  Iea e T IR-UGYUIBRT 3R FaTaRvT & SFjget HaeT: ey o 3 &SI fhU U Rl & SHNT H ST ¥
S A DT ST IARS H YNNI (T ST R8T &1 Tt prf op forq di-a1e-ue e & ST &by ST atel Ut T a1e” TWRIR < ST
3 BT &S TP HH T ST & TP ¥ J HH =T AURTE ITT 811 7 3R THNAT &b TG J Icq~ T TRef PR P ARel I 3R
RN & IUTEH o foTq IR TR o SAFIING fpT SIT T6T 81 He ATER IR IR & B A ST 3R TARel IAD DT (0T
SRR OR 81 SAT0h GATeRUT HSHUT arehic (CEPI) el U ehsiid T {07 a1 O Wt shHich §1-29012/8TR(-ATd17)/2015-16
f&T7eh 07-03-2016 FRT T TS 3R AT HIUT TR LT (AT HIUT TR - 40 H A 0; SFeT HGHUT TDIR - 40 H Y 0 3R GeReATeD P bl ReTs
& T TPR 20 F F 0) TR AT | ST, TT-ATE-TH GFem el bl Fihe 21vft o ST STt & e U-ATE-0H W - e gfarem 2
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<. dt.om. Brardh, Sumetfeers (g fr=T), WIgpaTy, 7S el SRT G-ATE-U9 &7 ST, TH.AT. IR, e, HIgery- ISERT 71/ SIaeTT
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RIS o1 Bfiveh: IMRA TASET A TS ATTITRI T[T AT: Teh U TAET0T 37
e SR e & e

T 3=dNeh: 1. 2P &, el

WE-3+d9ad: Sf. T4.91. IRYw, ST 3T IS, (V1.9 3. T.- ASEI Iod JR&T U AT WA, JIUTe), ST, AGH FIealrs 3R
. fUR T, 3R,

ARy fRif¥r oiiR uxT B it wurfere fifdr: FdaR 2020- TR, 2023

RIS T I3 JASETT B o ST H LTI BT b o1 SR ATAATIAD ST T (FHTS ST, Difraat e, HRATaqw,
BUCTRCH-3) P foTT Iugh MU &R / T ARIAIDS FSCTFT THST BT ITIN IR 37-8199 S SHIRCH/BHIT U= (T=)
AT AT B AFE Th P FAT D TS P folY 3R SIS IFToa! A Fae & foft, IAEC 3R AN S IR |k (1BSC)
&I SR ITH DT B FASTT P HHDT B Ih b T oS D AR (RRITTST ESTMT: 84 T, IFFIGRT JASET: 68 T, 3R
UIRSITTST =T GebT: 60 F) &A1 F STSHTHIR-TR, BeRTEE & fifebeep! bl Hae A ST b DHATNRAT A 212 Ieh b T bl
T U, fOR Th AT & HRA ST o TRIT 7R Tep TRT -1 SATSetolt YT aTforfsai fobe (Ao, iar od ggrrSI et
STUHEGE, STHT) BT STANT PR DIGRIAT FcT (FI-HIeR) TCHETST & oy STier bl TS| UTH GRUET I 35 FHRIHD Tl AT
31Ty, R & 28 #1fep RRITTST gas@ & &, 3R 7 IFARYRT JaS@ & &, Safch TRSTST GerT 5 &b SAHep! &b Tt F1 §
PIRIAET (SITeTDT 1) & feTq TDRICHD URIEIT fehaT 7T 20T 3 JAerrl, AT Fas@ & T4 84 AIRH Tl T ST/a HEV IgM
ELISA aTfoiisge e (ReconbiLISA, CTK, USA) &1 IUJIT dReh 8UCTSIe™ E (HEV) & UCIHTS! & fofy &l 1 offl 84 HIRA T91 5 4 6
HEV & foTq HepRTeHe {Ffebel TIeRAT fahe &1 SUART ehReb Ueb fehT 1Y 3R URI&IUT o 1q T T feraRur fetept 9 ¥ aftfet &1 gaswar &
e SIS N AT BT P fTT &T SRR BRIBH: Teb 21 HS 2022 T IATAYRT JASHN H AT AR 0, 7R T Tess
i IeUTE 1R ATy ST TR 18 S 2022 BT HIP3IU- IR H AT g 5 AT fY T

AfADT: 9 PIRFAAIRI 3R FUSTSEH § & g Tapf>at ofiR uRteror A ¢ Fo=T 1 feraor

AT AU BT TATT TP Y T I & Al | PRI & {7 GeReT® T HT | gasdr & g apReTs Tt
&Y wET T (gferm) 1 W (gferm)
SRSt Serem T 84 28 6

AR ST 68 07
UIRSITTST axT e 60 0 -
Total 212 35/212 (16.5%) 6/84 (7.1%)
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RS @1 Wfiver: HiF IR WM IRl & forq Aiemifore Safagefa  gehfom
HIHT AT forehTd

T 3=a9a: . B, ol

TR ¥y 3R o1 B Y wTfare fafér: FawR, 2019- A, 2023

P eATE T &) TeARee fhed! T T 7 qriiferR SaTRe fheni § TR aferrer 31 i o7 8t 81 I8 3 Jraifer R fohedt
PY A SR T I T IR o forq wreifiven SepfiT Al o u F SURINT v o foTq o1 I 81§ty Ak Y Yo o forg
JER FARIED R AR oI o fory qfSeaer FIGIRIe-ariel R fthew i T & foTq SFwe fohar M FaRIpR
dfefieifiee QfFs, ST arel 3T @l & dIeT P QTfTeT 9= JATaRYT & SFIget SHpratoie dforT At femfaa &1 ¢ offl fhew @ v
IS T ¢ H IR fAfer gRT febam mm em anfoTfes & e aret! Ulettefi (Tersidls) et &t germ & ierdifie fhew a1 Jure
qe! & fo1q R foar T em aRurmET T Wi T i GereidTs fthed &t et H fthed &1 HICTS, IR, T 9Tfth 3R geebro
FHHITE fthew & foTg Facayul w9 F (d1<0.05) 317 Ml STafdh, Tere TS fthed § ARIGIRIE fthew 6 Tt o 5o IR G1d 914 oTaior
FEeqqUT (4T <0.05) Al TASIUTS 3R "HIGFAIIE fthew! & dfier T T /T, FHT SFQITvT, SfeT arsy URTRIAT 3R e gerefierr SRy
Wﬁaﬁémﬁwq@rwWﬁﬁaﬁﬁwﬁ%ﬁmaﬁzsom%w@anwﬁ%ﬁmﬁwwwtntﬁr
P HleT PR T T o 3R fRyebT A &b Aeth-al1gth UIT BT [AT0T ey b forT 7 g .

BT APORER H 421°C IR FULSIT (AT 1T Tl TSNS UTSer N Uep et HIRT b wrer
Tep FIEAUT g 1TQ T T 27| S ROT TUrerT QI efTafl & ueft < f died, fegeaet
TRIfEST 7R emaTfiefie uRre ufcfparefier garelf SRy ATl & forg weredis aile
Fieraiiie fShert 3 e g MY Rt 7 & di9 $1s Fecayul oidk Fel om Sdfh
TR SFSRUr 3Fafer o SR TereIdts SR ARpuifre fther 7 dep g U e Hivy
& i vaTeae Reflor afe 3iiR eI Jo SR tRHieR 1t T € (d1<0.05)
SIeh-TTS fETaTat 7 favam fob wereiitg iR AHeprdIfre fohedl a1l o forepy i |8
6 fT T TR oM fihew fRAANaTal oiR Aewh-creth fIANdTelf & SwRKh aRumET |
freT Hiv7 &1 UbST 31k are A mefifere aRReferl & AT & fof wep aresf fepey 2 mwmﬁhﬁmw

TR o1 <fiefeh: W@TWW@% TSRUT 31a(S | GUR o forg Tenferd arararor
YohfSIT 7R guifarfer Yohaes o1 gearich

T 3ANh: ST Bl ot HE- 3AYp: S1.d1S. gTeotl, Sf.a1s. ). TSP
TR IR 3R ORT B Y W fafdr: srargeR 2021- SraeaR, 2024

SYHITHT ST H F b HIRT T HRT IR 96 aT 8l AT St H SAg[-ep GpfSHT qepeile b ATl Tl b HIT T HSRUT ST DT TGHT
3T Bl FRAfTY e 7T T ToraT 3R HSRT Fafey R Wifdes BT (THT) 3R HeNfere arcrarur ST (THQdT) & w1 ot
eI PR P oTq Qe opaT AT S22 e A T Jureri 3R HSRT 37afey R QIfdes SpforT (Tt 3R Fefre arararer dabforT
(TTQY) & STeT b eTT beeAT Tl BRI H, et @ HikT (CLM) T Rifdeh 7R Hefere arereRor YebfSiT (MAP20 = 20%0, +
30%CO, + 50%N,, MAP10 = 10%0, + 40%CO, + 50%N,, MAPO = 0%0, + 20%CO, + 80%N,) # efifcie FSRUT (421°C) & el
TR R T IRINCTaN o fofg FeaiarT (R 1)fham T | et ot 719 & TIUdT 7 2SERT PIe SIS3iadge Pl 38.9%, AFR-
ST AT T Hed BT 11.05 N, A woie fIFcl bl 6.90 T, Efieehg I, T bR Dl 4.67 e, 3R 74 TR Dl 5.00 Teh g1
31 81 b1 AP &1 JeHT 5 TBARS HH &I TR 0.08 mg/kg, ST AT BT 1.33% MR ATSEINTT BT 49.70% IR fam vt 3k
U GRT e, ARG Wal, 7T guids, €19 MR, CIELAB T (Taf *, U *, &t *), @R 3R das el fixarae, ok foraferams
FEcaqUl Y A T T8 gaTT | I8 Iy FiapTerr T & fb Tefie sferur Rerfcral & e, argofid! ST (6 1) &t e # grgdt
TSRUT RN 5 Ry o7 7T & WUSRUT 31afey Y 15 AT qp IgIeT 21
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(f&115)

THTEH 00T THYET0-RAeTeH
(f&115) (&7 15)

TSI Uhss f2reheT o T I (AP-CLM) 37R e aTaTarur dehss foreh ot HikT I (MAP20-CLM, MAP10-CLM, 3iR MAPO-CLM)
RSO TSR (4+1°C) P SR

Ui 7 Sfiver: 30 O Wedl gRI SeR ek & 781 § sifeed 3R
TSI IRTURTER 3TERIT Rl iPehRior fargersor

T 3=aweh: 3. U, PHedT WS- 3AS: Sf. . JYPAR
TR s 3R oxT @ Y Wl fafdr: 58 2020-3mter 2023

Tep FRIFIHD IR HIeelleT aRel PHCHTH SSH A Waeiicd (LC-MS/MS) ey @1 R 717 & T 7 IR HfreiferT saflre
ATSCIRIR HeTEIeged 32iid AMOZ, AOZ, SEM iR AHD & FaRuT & foft srdpferd foar ST <eT 81 frrsedor 37 feuft difea )
16 i & SR GRT 2-TASIY &GeU=T TR JATHTRG &, 39 d1a Uffel THICT BT SUANT e [WSpuur fhar ST &1 Tl Jvify &
TS ST $exhd ¥ Afeay & et Rieet < ot a3 avey & fore arefi=-om yafe U & To8 316 &7 IS v 21 3
TSGR HTHIeTSe™ Bl a1 H 5 T 3MIfRM BHe (0.1% Bifde TRTS) 3Tk HermTer Heaferd AlaTse =l & Arer ST Tegem
1€ § U IeIc TRUT acquity BEH C18 BT (100mm x 2.1 f&HY, 1.7um) IR 37T fopam M Fecivet Ruarer JifHeT (MRM) & |rer
FOIFSIY LC-MS/MS BT ST el g, &l Ul 3Sd & YW Heel &l Yed 3R HAT T Sexld Ha e SRS S & &g o
TR 3feTt Y eIl P MR WX 3BT T T AMOZ 335.004> 291, 335.004> 262.081; T3NS 236.068>133.91, 236.068>103.9;
SEM 209.068>166, 209.068>191.9 3R AHD 249.068> 133.973, 249.068> 103.902! IRI&HdT = 0.1-5 Hfielt Y AT AT WX 3resT
fihe (TR TOTiP > 0.99) TRRIT fhaT, ShTer: /T o Frereft ST (LLOQ) & ATel AMOZ, AOZ, SEM 3R AHD & foTg e 0.1 pg/
kg 81 LOQ ATSEIHRIR He™Ialged (0.5pg/kg) o foTq JRIURT G (EU) 3R TR Wy RaM 3R e HTeRuT (FSSAI) SR iR
HRaTS $ T f4g (RPA) & &4 8l
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= 1.3, - TSR | SFTEE ohs, —

STTRIHT 10. ATFSPRA NTHNTSE b THEA/TAGR IRefex

.9 YT HeTaIelTSe Re SR
1. AOZ 236.06 133.9,103.9
2. AMOZ 335 291,262
3. SEM 209 166,191.1
4. AHD 249.06 133,103
5. DNSH 373.96 226.03, 182.27

TIRISTT T 2fTSeh: TR0 & SR foehe Wl § SHAT] @ SiHd ATSTehl o St
ORI feRie o SR forgeiyor W) ares T |

T 3=a9e: . Ue.3R.ICATS

HE-3Fa9ad: Sf. I a1, T, IR . o, a9a7 W8t

AR IRy 3R oxT 8 Y Wl fafdr: FaeR, 2021- TR, 2024

TRINRRT BT BT 3T

T ATEITT H, 3. PICTTS & AR 3R T&a o fo1q PeT 120 TAT DT TATIEIT o | STETASN 16654 LM & SATER W §. Pletrs
& 37T 3ﬁ7<rl-|8‘dl"| BT TIRT ot Tl

EHSIGTISTT fFT0r 0R, STHEIT JATIR Telct UR 8X X &1 ETfede 9Hep dTet! (41918, ST1-hiorct DIl Bl 70 (58.33%) T H <@l
ATl St IRAR(Teb IR0 UR, §. blels b o et 38 (31.66%) T WePRIHeD UTT V| et eI, TeTeieh AR o AT-AT S
IRATIe UEaT RT U8dT T 38 TSRS H H 16 (42.54%) Uleg! ST H, 7 (18.91%) T HIER & AT-ATeS ey 9, 3R 4

(10.81%) Tt & ST T ST o T Teh I TITH T 1 5 SFeTr, 397 STeara H GRiarvT fapy g fobedt oft ¥cfep this 7 4 3Is .
PIcTTS MTSAACH RIS a1 [T ST HepT|

QT FoATfral &1 3T

39 TEIIT H, Ulea] BT A Pt 216 T b 1Y Y 3R AT el SISl & STeRTd 3R ggar & forg Smferd fu v |res et
AT BT ST 3R T STEUHAT 6579 TSI & SRR SR 3T 1T | HE 3TTR @ie W e et s o Aref AR et
B T I DA ATH AT Tl & RIS 91 Gerota derT IS 0R, Tars 3R UR Plel e o Aref fafire Her-ax 31 6t
DI BT 54 (25%) TAT H ST AT S AATAT, BHlel st ATl T Tel-8X T DT DIA(IT DT S IRTR (e TSI b AT e
AT | St IR [0 0, et 32 (14.81%) TSI Dl T B A ATHIeT TSRl & w0 § &= T ol HefTepy,
HaEids ST 31R S IR TR §RT U8dT U 32 Tdhfodd AT JTSAleed 3 H 9 JTEHARICH (28.125%) AT | aRIS
U TT, 18 (56.25%) Uit ST A, 4 TA®H (12.5%) HIeR 31k HEr A, TG 1 b & U 37T (3.12%)| SAD STeTdT, I Hhis &
fERAY o T 3 DTS ATHINET STSAIICH IS T&T AT SIT FepT|

TRITSTHT T Tieieh: TEehd/Ueh gU HiF 3cTa] o THTUR0T o forg Su-g fail-amenie
3R BTE YSTegyH AfeeT (TIeRUH) fergeiwor ukad o foremra

T sawe: Sf. IR I dl.  WE- 3rawd: Sf. fRier urfeet va., Sf. Y. e, €. RIS TH.3TR.

Y R SR o7 81 ot wTfer fafdr: FdaR 2020 - sreraR 2023

S ARSI T 22 b §Y HIN I<UTGT T SSTIT b FHTUNDRUT b feTq TeaTRUA JHe AidHiie fAIaReTs uReg e e &1 3
ATECIPIgae S P RIcTth fSSITe 3y T Uid SU=aT fAIaReIS TTSHRI &1 1o, 9 8317 (20 fiFe) 3R sifeiaeres (20 fie) WS,

IR, 3R SR e (6 Tcdep) D AAURIT &b Facieb! b THAT A JoIeh SHAITHD STV BT ST Rep FATU T 1T | 5 AIaReDpTS
USRI 3 ¥ ae 3 (Col & foTg 2 3iR 165 rRNA & 7T 1) & TRUTRERT Athet T8 83Tl STafdh AT RS TISHR Udb 8¢ vt
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ST b AT P ST FLAT 7 JU-calTs dTel ST RIS &F (~650 1) BT J@r H fIohed I8, 3 AdHIfHD AflTR®IS AR wiemor
&I TS FHT AR YSTIRRAT A BIC FHITRDS & BT AP I6T Tl 81 SAfNY, I STEITT H [ Rad [P 1Y FARDIS TR
A & iR srcafeie ST ST AT 3 o SIUU RIS &7 I TG J & 81 Teb 3R T 79 IcHTaT &b Ty Frufieor
STEITAT o oTq S fAFTaRe TS FTSHRT T THTT & A IUATT fhT ST el 81 Fodl R eg e HfecT (TA3TRUH) a5 [T & 3TER TR
faiRa fhe T o (for 15)1 TS fAFIIRDIS UTIEAR Ae & Torf-fAfrs feer & Qs &1 faawor diferar 1 5 f&ar w81 i ardwiifies
fAIaTRDTS TR TET 4, HIMATS-HTSHR 6 2 3R 16s-UT37R T8 1 7 fafr=T Homferat o dffer Sugeh forere & qroHT &t oick fm|
SATCTY, 3ITT & FATIT eI P oTq 7 ST UTSHR AT BT 3TRT of STRAT ST

aIfereT: 11. AT BreaRere UTgaRT 6 gorfa-fafdne free o1 aoEs

PHH T ColIEaR A< 1 Col-HTgHR < 2 16 T9- TSN A< 1
1 IS 82.3+0.2 72.7+0.3 86.4+0.2
2 CERil 82.1+0.2 71.3+0.2 87.0£0.2
3 qH 81.8+0.2 73.4+0.2 87.60.2
4 lECEl 80.9+0.2 70.240.2 89.5+0.3

Melt Curve Melt Curve Molt Curve
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o 15. T Fraiams-friarers 1 . Wafers-friarers 2 3R M. 1670-frilaRers 1 @1 8¢ Iege™ e e

TRETST T Siteeh: T <hl TOTaT 3TR UTHIOTEhRT o STTeher=T o foll Uehtehd SN efSehioT
T 3awe: Requit soit

E-3=aweh: T §1. TSRO, 4. JYPHR, AT Y. TSehy

T forfRr afiR uR @i et e fifdr: srereeR 2020 F RidaR, 2023

FH: 35 3R 50 AT P aTorfsad (SFepid) 3R &Y TR & 96 aTel (SSaT) STIeR &b AT TT&lvT G 3R JeTTeHed Hi’T Uit A&l

BT Feieh T Tl SDS-PAGE &1 U &7 TS & a18 Sarcoplasmic 3R myofibrillar IS feTel Tg1 FRIf €t & g7-91e
oA ured & 918, URUTT TeisSd MALDI-TOF MS & 37efi &)1 & 1T & Jg+T ael S1IeR & HI 6T TUrEi & A&l 4 I P&
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MALDI-TOF MS

Troponin T, fast skeletal
muscle isoform (TNNT3)
(MW: 31.12 kDa)

“““““ o DLIELQALIDSHFEAR

Phosphoglycerate mutase1 | wmyw
(PGAMI1) .
: (MW: 29.05 kDa) e ALPFWNEEIVPQIK
Y [
Sarcoplasmic ~ Myofibrillar N n 2
\E[CES]\“)‘LE_\“R e
J ks WLt i
o 16. &1 TRT I 9@ aTer TRAER T A SIS SR BIRBIATSARE RIS 1 A UTH HSATHI-RIfRTe Ieerss™ T MALDI-TOF MS S9aeT

AR ferep SiHIeTsY & e A1 BT JurarT Sidfifed JMorfde e o Tt a1 88 81 aTforsaed (@) 3R et 1fy & ge
Tl (FS91) SRR & 419 Ure R T JiuslT H HeTaIarsed iR UTeid 3 3ftR @l Y&aT B P (o1q U1 <RE BT U8all A (1e1d
(JUAH QRIS IBTUH/TATE)| ST BT MS1 3R MS2 ST & foly 50-1000 Da &l &ATIH VST IR FBRIHD TG AT 1bRUT

(ESI) 51 & W faam T oM MS DIAL (v 5.1.0) @7
SYIT @RP Hed SeT Bl Ja-aaned (fie fseaer,
SpMaegeT iR sreTgTe) far T oM MS-DIAL
AT MSP SUaed fhe BT SUANT TR & folw
U e STIIY & wY H a1 TAT oMl 3T & ARy
o & foro dYes oRar ﬁﬁ“ﬁF{T Br MetaboAnalyst 5.0
§ T fam T oam gue e fwmer (dikfig) @ik
YSIPAT Feve” IR (TeRf) SISieR o &
forq fapam T oM 2 (3FUTd> 2 AT <0.5; dI-dey <0.05)
& AT AT GRE dTell [ARISaran BT oot SR T
TR A g dTel SRR & i Feaqul v F geell T
HHT ST 81 Sgepierd Refrdl e SuanT @xd gy, M1
SIeR J1F § RN 88 He™Icged & Ugd &l T3
IH 9, Anserine, L-carnitine, L-3TRfA, IGLIESH
N-frergetfeResrsT = qrforfaed e @l qorm J e
TRT A 987 dTel §1IeR H o AUE drear Feieid bl
ST 3R HielTe T=d 31k Terie Iama=d it
faR=T arfiaT T, =gfereta TRtS 3R fFeraiergs &
R & foTq HEcaqul 3Wed & U § BT B 8, e
TR A Fe aTel S1IeR H 37fere Srarferd gl

Iass Z class

1
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e 17. arforfioae 3R G 7fy J Sg= T TR—IER & ¥ 6 AUy

1 ek Yfdae -2022

R uffehaT R arer e Aeraiarsew &1 die §u
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Scores Plot Scores Plot

PC2(223%)
o]

Component 2 ( 20.1 %)
©
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-10 5 0 s 6 -4 2 1] 2 4 6
PC 1(34.7 %) Component 1 ( 33.6 %)

st 18. T Ted farawor iR arftrfiares staerR siv ot I & ae aTer SR W/ AeTaeTseH BT PLS-DA FoRe T

FIR ey qaTcr & o el a1 ST dies) 719 T U fATSTaiT o e SU=IT SRR Bl WIS & folq HeTaford ™ [l or U
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Extramural Projects

Establishment of a consortium for one health to address zoonotic and transboundary
diseases in India, including the Northeast region

Funding agency: Department of Biotechnology, Govt. of India

Principal Investigator: S.B. Barbuddhe

Co-Principal Investigators: Deepak B. Rawool, Laxman Chatlod, Yogesh Gadekar & Vishnuraj M.R.
Sanction No. BT/PR39032/ ADV /90/285/2020 dated 06/08/2021

Amount (Rs.): 115.96 lakhs

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

A project on the establishment of a consortium of infectious disease and public health research has been initiated
with the objective of establishing inter-sectoral collaborations. Under this project, pan-India surveillance of foodborne
pathogens namely, Listeria monocytogenes and Salmonella has been initiated. Standard operating procedures have been
prepared as per the BIS standards for Listeria monocytogenes and Salmonella spp. As per the sampling plan, the samples
were collected for isolation of L. monocytogenes (n=1821) and Salmonella (n=1393). All the samples were processed and 19
isolates were confirmed as L. monocytogenes (Table 1) and 18 isolates as Salmonella (Table 2). Two awareness programs
have been organized in collaboration with GHMC for abattoir-associated personnel for zoonotic diseases and hygiene
and blood samples were collected for screening for zoonotic diseases.

Table 1. Results of samples tested for Listeria spp. from different states.

Target Percentage Percentage Additional L. monocytogenes
sample no. tested positive sample tested positive
1 Andhra Pradesh 167 167 100 0 73 0
2 Karnataka 206 206 100 4.0 298 8
3 Telangana 119 119 100 0 76 0
4 Maharashtra 379 358 94 3.0 240 11
5 Tamil Nadu 244 121 50 0 249 0
6 Goa 20 20 100 0 20
7 Haryana 86 86 100 0 14
Total 1221 19

Table 2. Results of samples tested for Salmonella from different states.

SLno. Tt Target Sample Percentage Perce.n.tage Additional Salmf)r.lella
sample no. tested tested positive sample tested positive

1 Andhra Pradesh 116 76 65.5 2.58 44 3

2 Karnataka 86 51 59.3 8.1 453 7

3 Telangana 95 95 100 3.15 100 3

4 Maharashtra 155 76 49 3.22 131 5

5 Tamil Nadu 133 0 0 - 371 0

6 Goa 20 20 100 - 20 0

7 Haryana 20 0 0 - 0 0
Total 605 18

The Food Microbiology Laboratory has been assessed by NABL for Salmonella and Listeria monocytogenes and has been
accredited as per ISO/IEC 17025:2017. A Lateral Flow Assay for the rapid detection of L. monocytogenes from food
samples employing specific LLO synthetic peptide-based IgY antibody has been developed. The developed assay was
tested for its sensitivity, specificity and further evaluated using field samples.
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Traceability value chain for safe pork in the North Eastern region of India

Cooperating Centre Principal Investigator: Girish Patil, S. (01.09.2022 to 01.11.2022)

Cooperating Centre Principal Investigator: C. Ramakrishna (02.11.2022 to till date)

Cooperating Centre Co-Principal Investigators: A.R. Sen, Suresh Devatkal & Yogesh Gadekar (02.11.2022 to till date)
Funding agency: National Agricultural Science Fund

Sanction No. and amount (Rs.) F. No. NASF/PA-9025/2022-23 dated 30.08.2022

Amount: Rs.22.40 lakhs

Start Date and Likely date of completion: September 2022 to August 2026

In recent years, traceability has emerged as an important measure for quality assurance in the meat value chain.
Identification of animals, registration of sites such as farms and abattoirs, a database for uploading traceability

information, and the capacity to retrieve information as needed are critical elements for a successful meat traceability
system. The project on the Traceability value chain for safe pork is initiated with the following objectives

1. To develop a traceable pork value chain system on the e-Varah platform developed by the project team for the NE
region of India

2. To develop a decision support system for antemortem and postmortem determining acceptability threshold for
pork quality and safety at the points of animal purchase and the slaughterhouse

3. To integrate a blockchain-based quality assurance and commercial security protocol into the traceability system

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

Principal Investigator: Naveena B. Maheswarappa

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

Sanction No. BT/PR27198/PFN/20/1333/2017 dated 04/12/2018
Amount: 42.16 lakhs

Duration: December 2018 to March 2022

The simple, rapid, user-friendly, cost-effective, highly specific, and sensitive lateral flow immunoassay
(LFIA) is one of the most widespread point-of-care (PoC) assay, which can be a complemented to stationary

arbitration methods in resource-limited settings for
authentication of meat species. We developed and
released the “Immunochromatography-based chicken |
detection kit” (ICDK) on 22" February, 2022 during the
23 Foundation Day of NRC on Meat. The kit contains [
extraction buffer, pestle, and mortar for extraction of s
target analytes, assay strips, and the entire test can be
performed in any resource-limited settings within 15
min. The developed kit is highly sensitive, species-
specific, and can be stored at ambient temperature
for 2-3 months. Each test costs approximately Rs. : @ (CAR-National Research Cenire on Meat
35.00. Kits were also distributed to poultry industry by ¢ il e
personnel and start-up entrepreneurs for field-level
testing and further validation. The kit can detect as
low as 0.1% level of chicken meat adulteration in raw
(0.1 % w/w) and 0.5% level in cooked (100 °C) meat and meat mixes. The kit detects specifically chicken meat and it
does not cross-react with any other meat species (beef, mutton, buffalo meat or pork)
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Developing and pilot testing specialized knowledge products on human wild life conflict
(HWC) mitigation for agriculture and veterinary sector in India” (Lead Centre: ICAR-
NAARM, Hyderabad)

Cooperating Centre Principal Investigator: Naveena B. Maheswarappa
Sponsoring Agency: German International Development Agency (GIZ)
Sanction No. Approval No. D-02/6/2021-1C-1

Duration: December 2021 to 2023

Amount: 87.10 lakhs

A multi-institutional, transdisciplinary project in technical collaboration with GIZ, German Agency for
International Cooperation was launched on 24" January, 2022. The project is targeted to develop and pilot test
knowledge products including policy briefs, training materials and research survey reports to facilitate cross-sector
cooperation on human-wildlife conflict mitigation between forest and agri-vet sectors in India. ICAR-NRC on Meat is
collaborating with ICAR-NAARM (Lead Centre) along with many other ICAR Institutes and Universities to achieve the
project objectives. Coordination and facilitation of field mission training workshops at Kodagu landscape in Karnataka
for panchayats and potential members of community-level primary response teams on “Holistic Approach to Human-
Wildlife Conflict Mitigation” was organized from 7-9* April, 2022. Involved in the understanding of National Action
Plan for Human-Wildlife conflict mitigation and developing toolkits for its implementation during the workshop held
on 7-8" June, 2022. Coordinated HWC mitigation workshop on “Use of alternative crops and one health approach” at
Jalpaiguri KVK, Ramshai, West Bengal from 18-19"" November, 2022.

T R | .‘r‘

- »""r
Ji =

Launching of GIZ workshop on 24" January, 2022 and organization of cross-sectoral stakeholder workshop at
Kodagu, Karnataka from 7-9* April, 2022

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

Principal Investigator: Naveena B. Maheswarappa
Sponsoring Agency: Education Division, ICAR, New Delhi
Sanction No. Ag.Edn.27/04/NP-NF(VP)/2019-HRD
Duration: October 2022 to September 2027

Amount: Rs. 381.20 lakhs
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The study was conducted to assess the effect of slaughter with electrical stunning or without any stunning on welfare
and meat quality of broiler chicken. A total of 20 slow-growing broiler chicken (Plymouth Rock x Red Cornish breeds; 50
days old male, multicolored) were divided into two experimental groups and slaughtered directly without applying any
stunning (NS) or electrically stunned (S) in a water bath maintained at 100 mA current, 50 volt for 5 seconds followed
by slaughtering through ventral neck cut within 5 seconds of the end of stunning (S; five replicates of 5 birds each).
Immediately after sticking, blood sample was collected, and the serum was separated and utilised to measure stress-
indicating markers such as blood glucose, serum creatinine kinase (CK), and amine alanine transferase (ALT) and meat
quality parameters were also assessed at various post-mortem intervals. Post-mortem pH values of S samples were
lower (P<0.05) relative to the NS group. For both breast and thigh meat no changes in L* and b* values were observed
between the S and NS groups, whereas S group had higher (P<0.05) redness (a*) values than NS group at 4, 8, and 24-h
post-mortem. Study revealed that stunning had no significant effect on cooking loss, cooked pH and WBSF values.
Myofibrillar fragmentation index and bleeding efficiency (%) were significantly (P<0.05) lower in S group than NS group.
The S group had higher (P<0.05) serum creatinine kinase (3446 units/l) and amine alanine transferase activity (98.26
units/1) relative to NS (2679 units/1 and 75.26 units/1, respectively). The findings of this study revealed that different
slaughter methods induce varying levels of stress in chicken affecting the welfare resulting in meat quality changes.
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2500 3446.57 98.26 101.90
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20.00 75.26
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Fig. 1. Chicken blood creatine kinase (unit L?), amine alanine transferase (unit L) and blood glucose (unit L?) level in
stunned and non-stunned group

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

Principal Investigator: M. Muthukumar

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

Funding Agency: Indian Council of Agricultural Research, New Delhi

Under component I (Institute of Technology Management Unit), the Intellectual properties generated in the
institute are protected through filing patents/copyright. Technologies developed at the institute are disseminated
through participation in various exhibitions/ melas. During the year 2022, a Memoranda of Understanding were signed
with frims, M/s Wandux Solutions Pvt Ltd, Bangalore, Jubiliant Food works Pvt Ltd, Noida, Neat Meat Pvt limited, Farm
Al Solutions Pvt limited, Hyderabad to conduct contract research projects. Further, Memoranda of Understanding were
signed with organizations, West Bengal University of Animal and Fishery Sciences and National Dairy Development
Board, Gujarat to carry out collaborative research and extension activities.

Under component II, the ABI Centre has been established with the objective to generate employment
opportunities and promote viable enterprises in meat/ poultry processing. Several incubates were admitted to promote
entrepreneurship in meat production and processing. Five training programs were conducted to create awareness
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and enhance skill development. Two months IGNITE Acceleration Program has been conducted in association
with Wadhwani Foundation, Bangalore. Invited applications for MSME Hackathon 2.0, Organized 10 webinars for
disseminating information to startups, Signed MoU’s with Ecosystem Partners - a - IDEA, NAARM, and State Bank of
India, Hyderabad.

Table 3. Trainings conducted during the year 2022

Name of the Training Date No. of Revenue Generated
No Participants (Rs.)

Entrepreneurship development programme on | 22.03-2022 to 26.03.2022 14 42,000
value added meat products-

2. | Training program on Pork processing, packaging | 23-05-2022 to 25-05-2022 12 36,000
and value addition

3. | Training program on pork processing, packaging | 20-06-2022 to 22-06-2022 15 45,000
and value addition

4. | Entrepreneurship development programme on | 2-08-2022 to 6-08-2022 22 1,18,000
value added meat products processing.

5. | Advanced Techniques in Animal food safety 22-09-2022 to 28-09-2022 13 2,55,000

Total 4,96,000

Uttarakhand

Assam

Odisha

Maharashtra
Telangana

Karnataka Andhra Pradesh

Tamil Nadu

Trainees representing different states for Entrepreneurship Development Programme
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Table 4. Contract Research signed during the year 2022

Name of Technology Name of contracting party Mode of Date of Revenue

partnership Licensing (Rs.)

1. Development of Block chain-based | M/s. Wandux Solutions | Contract Research | 13.01.2022 3,90,335
traceability model for Indian buffalo | Pvt Ltd, Bangalore
meat industry

2 | Studies on extended shelf life of chicken | M/s. Jubiliant Food Works | Contract Research | 11.04.2022 6,88,800
and enhancing post cooking quality and | Pvt Ltd, Noida, Uttar
safety Pradesh.

3 Standardize  process of isolation, | M/s. Neat Meatt Pvt Ltd Contract Research | 10.08.2022 4,32,500

characterization and multiplication of
the stem cells

4 Development of Artificial Intelligence | M/s. Farm Al Solutions | Contract Research | 07.09.2022 2,29,375
based Applications for scientific farms | Pvt. Ltd., Hyderabad
Total 17,41,010

Table 5. Consultancy/incubation services provided during the year 2022

S. . Mode of Date of Revenue
Name of Technology/ Know-How Name of Contracting Party Generated (Rs)

Establishment of poultry processing unit | M/s Indbro Research and | Incubatee 29.03. 2022 27,500
1. | (Renewal) Breeding Farms Pvt. Ltd,
Hyderabad
’ Incubation services on value added meat | M/s Wedelis Private Limited Incubatee 10.02.2022 55,000
* | products processing
Establishment of Slaughterhouse for | M/s.Bhartiya Kisan Sangh, | Incubatee 17.02.2022 55,000

3. | Pigs and processing, packaging and | Aizawl
storage of pork

4 Incubation services on value added meat | M/s. Wasbak Global LLP Incubatee 02.12.2022 27,500
" | products processing (Renewal)
5 Incubation services on value added Svastha Smariddhi Private | Incubatee 14.12.2022 55,000
* | meat products processing & Research Limited
Total 2,20,000

Table 6. MoU’s with Ecosystem Partners

S. No. Date Name of the Firm Type of Agreement
1. 08/07/2022 a-IDEA, ICAR-NAARM, Hyderabad Collaborative Incubation support for startups
2. 15/11/2022 National Dairy Development Board, Gujarat Collaborative research
01/12/2022 . Collaborative Approach to enhance rural
3. State Bank of India, Hyderabad prosperity in Agri Allied Sector

Table 7. Webinars Conducted

S. No. Name of Programme Date of Programme Number of Participants
1. | Webinar on funding options for Startups 04 February 2022 50
2. | Webinar on animal husbandry infrastructure 08 April 2022 70
development fund
3. | Webinar on prospects of poultry meat processing and 05 May 2022 50
value addition
4. | Webinar on design 21 May 2022 40

Thinking strategies for startups

5 Webinar on key components required to build a 5 July, 2022 30
successful startup
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Name of Programme Date of Programme Number of Part1c1pants

Webinar on generating wealth from slaughterhouse, by- 14 July, 2022
products and waste
7 Webinar on NEN-IGNITE programme, virtual 29 July, 2022 30
acceleration programme for Agri startup
8 Conducting 14 weeks long virtual acceleration program | 22 August to 1 November, 2022 11
with Wadhwani NEN Foundation for Agri startups. Startups
9 Webinar on digital smart technologies for Sustainable 15 September, 2022 30

and remunerative agriculture and livestock farming

Training and capacity building in sheep and goat value chain

Principal Investigator: P. Baswa Reddy
Co- Principal Investigator: G. Kandeepan
Funding agency: Department of Animal Husbandry and Dairying (National Livestock Mission)
Start Date and Likely date of completion: Start: 2021 Likely End date: 2023
The following activities were carried out under the NLM project during the year 2022. During 2022, several training,

awareness, and refresher programmes were conducted for farmers, meat handlers, retailers, and field veterinarians
under the project.

Awareness and health screening of meat handlers
2 | Training and awareness programmes for farmers 2 250
3 | Awareness programme for retailers 1 210
4 | Refresher programme for field veterinarians 1 28
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Glimpses of NLM activities in the year 2022

Nutritional evaluation of delignified paddy straw in ruminant animals

Principal Investigator: P. Baswa Reddy

Funding agency: CSIR-IICT

Sanction No. PETT.CSIR-IICT dated 31October 2022

Amount (Rs.) Rs. 76.11 lakhs

Start Date and Likely date of completion: Start: December 2022; Likely end date: May 2024

A project has been sanctioned by CSIR-IICT under CSIR-ICAR MoU for research collaboration. Under the project,

delignified rice straw will be evaluated in vitro and in vivo and growth performance of sheep and male buffalo calves
will be studied.

The objectives of the project are as follows:

1. In-vitro / In-vivo evaluation of delignified paddy straw

2. To study the growth performance of sheep and male buffalo calves fed with delignified paddy straw-based diets
3. To study the lactation performance of dairy animals fed with delignified paddy straw based diets.

Buffalo Research Station of SV Veterinary University, Tirupati, Andhra Pradesh has been identified for conducting
studies in male buffalo calves and Dairy Unit of College of Veterinary Science, Hyderabad has been identified for
conducting the lactation studies. The process of recruitment of project manpower and procurement of animals and
equipments etc., is in progress.
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Exploiting encapsulated nanoparticle conjugated phytochemicals to combat antimicrobial
resistance in poultry

Principal Investigator: Deepak B. Rawool

Co-Principal Investigators: Girish Patil S. (upto 01.11.2022), and B.M. Naveena
Funding agency: ICAR (National Agricultural Science Fund - NASF)

Sanction No. NASF/ABA-8007/2019-20 dated 28-10.2019

Amount: Rs. 151.92524 Lakhs

Start Date and Likely date of completion: October 2019 to March 2023

The project aimed to identify specific phytochemicals against multi-drug resistant (MDR) pathogens (E. coli
and non-typhoidal Salmonella) in poultry, followed by their conjugation and/or encapsulation using appropriate
nanoparticles and polymer for their targeted delivery. Finally, these conjugated and/or encapsulated phytochemicals
were explored for their antibacterial efficacy against targeted MDR-pathogens employing in vitro and in vivo models
and then effective leads were validated in the target host (poultry).

The phytochemical conjugated silver nanoparticles (AgNPs) were encapsulated with chitosan-alginate
polymers using the ionic gelation method. The encapsulation efficiencies (%) of encapsulated Ag- conjugated thymol,
and cinnamaldehyde were 80.15 + 2.23, and 71.05 + 1.73, respectively. In an in vitro release kinetic assay with different
pH, a maximum release of 85% was observed at pH 8.50 after 6 h for encapsulated Ag- cinnamaldehyde (EAgC),
whereas for encapsulated Ag- thymol (EAgT), the maximum release (95%) was observed at pH 7.40 after 7 h. The
HPLC-mediated release kinetic data revealed a maximum release of 80% for EAgC at pH 8.0 and 87% for EAgT at pH
7.40, both at 6 h. The antimicrobial activity of the encapsulated compounds (EAgC and EAgT) exhibited a 2-fold increase
when compared to the conjugated compounds (AgC and AgT). Besides, EAgC and EAgT were found to be variably
stable, when exposed to various physicochemical conditions (high-end temperatures, protease enzymes, cationic salts,
and pH). All the tested encapsulated leads appear to be safe (secondary cell line-based MTT assay and commensal gut
lactobacilli). Later, the in vitro time-kill kinetic assay of encapsulated leads revealed a complete elimination of MDR-
EAEC (extracellular) and MDR- NTS (in HEp-2 cell lines) strains by 120 min and 12 h, respectively (Fig 2 and 3).
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Fig. 3. In-vitro time-dependent killing kinetics (S. Typhimurium)
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The in vivo antimicrobial efficacy was tested in Galleria mellonella larvae, Swiss Albino mice, and poultry. In G. mellonella
larvae, LD, of 1x 10° CFU/ larvae was determined for MDR-EAEC strains and MDR-NTS strains by a probit regression
model. The results of larval studies exhibited increased survival rates, declined bacterial counts, and LDH activity (P<
0.001) which concurred with the histopathological findings (Fig. 4) demonstrating the potential antibacterial effect. An
LD,, of 1x 10° CFU/ml and 1 x 10* CFU/ml was determined in Swiss albino mice, by MDR-EAEC strains and MDR-NTS
strains, respectively. Significant improvements in the survival rates and reduction in bacterial counts (P< 0.001) were
observed among the treatment groups in comparison with the infection control groups. Moreover, complete elimination
of MDR-EAEC strains was observed by 5 days post p.t. (P< 0.001) and was found to be at par with the antibiotic control
(Meropenem). Concerning MDR-NTS infected and treated groups, a highly significant (P< 0.001) reduction in MDR-
NTS strains was observed when treated with encapsulated compounds after 6 days p.t. when compared with infection
control. In poultry experiments, significant improvements in the survival rates, reduction in bacterial counts (E. coli and
Salmonella) (P< 0.001), and improvement in feed conversion ratio (FCR) were observed among the treatment groups in
comparison with the infection control groups.
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Fig. 4. Histopathological examination of G. mellonella larvae infected
with MDR-EAEC strains treated with encapsulated nanoconjugates

DBT Network Programme on Antrhax diagnosis and control in India

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

Principal Investigator: Deepak B. Rawool
Co-Principal Investigators: S.B. Barbuddhe and P. Baswa Reddy
Funding agency: Department of Biotechnology (DBT)
Sanction No. BT/PR36327/ADV/90/280/2020
Amount: Rs. 66.87 Lakhs
Start Date and Likely date of completion: September 2021 to September 2024
The project aims to develop and evaluate the specific synthetic peptide based polyclonal and/or monoclonal

oriented Latex Agglutination test (LAT) to detect Bacillus anthracis spores from soil and feed supplements in normal
laboratory settings without any sophisticated equipment and BSL-III facilities.

The synthetic peptides were identified by retrieving sequences of PA (protective antigen) protein (NCBI protein
ID: AAT28905) and EA1 (S layer Transmembrane) protein (NCBI Protein ID: AAT53169) of Bacillus anthracis Ames Strain
from NCBI database. These identified peptides were further screened for their antigenicity (B-cell epitopes), surface
probability, hydrophilicity plot, and turn and flexibility scores using a protean module of LASERGENE software. Based
on the best score of the above-stated parameters and protein BLAST analysis that revealed higher specificity for the
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predicted peptides, 4 specific peptides 2 each of PA protein and EA1 protein were selected. All these identified peptides
were outsourced for their synthesis with >95% purity. Then the latex test reagent was prepared using 1.25% of blue
dyed carboxylate latex beads and with varying concentrations (250 pg/ml, 200 pg/ml, 100 pg/ml) of the IgY antibodies
of peptides (PA1, PA2, EA1, EA2) by covalent coupling method. All the conjugated latex reagents were tested with
known positive (Sterne vaccine strain spores) and negative controls (PBS), and clear agglutination was observed against
the positive controls, and no reaction was noticed against the negative control (Fig 5) which ruled out the possibility of
autoagglutination. Then latex reagents prepared using the different concentrations of IgY antibodies were tested against
the standard UV-inactivated B. anthracis spores (10° spores/ ml) for the detection of optimum visible agglutination. The
visible agglutination was better and clear against the latex reagent prepared using 200 pg/ml concentration against all
the tested antibodies (PA-1, PA-2, EA-1, EA-2).

Positive Negative

Fig. 5. Latex Agglutination Test (LAT) with known positive and negative samples

In the same way, each latex reagent was prepared with an optimized concentration of IgY antibodies (200
pg/ml) and was tested against the different concentrations (10 spores/ ml) of UV-inactivated B. anthracis spores to
determine the detection limit. Clear agglutination reaction was observed up to 10° spores/ml for all the tested antibodies
(Fig 6). The specificity of the selected peptides was tested using an in-house designed Indirect ELISA and developed
LAT against the spores of related Bacillus spp. (BA, BC, BT, BM, BL) and closely related cross-reacting bacteria (S.
aureus, and L. monocytogenes).
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Fig. 6. Sensitivity testing (detection limit) with different Fig. 7. In-house indirect ELISA results of B. anthracis (A)
concentrations of inactivated Bacillus anthracis spores and B. cereus (B) spores Positive

Results obtained in both the tests revealed that B. anthracis spores generated positive results against the
antibodies of all selected peptides, also mild positivity was noticed with B. cereus spores against PA-2 and EA-2 IgY
antibodies, however, all other Bacillus spp. were tested negative against IgY antibodies of all the peptides (Fig 7).
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Monitoring of drug residues and environmental pollutants

Principal Investigator: S. Kalpana

Co-Principal Investigators: M. Muthukumar, and P. Baswa Reddy
Start date: June 2022

A sensitive liquid chromatography-tandem mass spectrometric method has been optimized for determination
of residual chloramphenicol (CAP) in chicken meat. Chicken meat samples were extracted with ethyl acetate, aliquot
was evaporated to dryness and reconstituted in mobile phase. LC separation was carried out on a BEH C, column
(100mmx2.1 mm, 1.7um) column with gradient elution mode using mobile phase consisting of acetonitrile and
0.0ImM ammonium acetate. LC-MS/MS analysis was done in multiple reaction monitoring (MRM) mode through
an ESI interface operated in negative ionisation mode, with deuterated chloramphenicol-d5 as internal standard.
Four identification points were obtained for CAP with one precursor ion and two product ions. Identification and
quantification of the CAP were performed based upon the intensities of mass fragments from the precursor ions, MRM
of CAP: 320.84>151.52, 320.84>256.84; MRM of d5-CAP - 325.84>156.54, respectively. Linear matrix-matched calibration
curves were obtained (regression coefficient > 0.99) over the quantitation range of 0.05-2 ng/Kg with the lower limit of
quantitation (LLOQ) being 0.05 pg/Kg. Mean recoveries ranged from 97% to 103%, with the corresponding intra-day
variation ranging from 1.10% to 3.46%, based on the spike concentration around MRPL. Further work is in progress.
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Fig. 8. MRM Chromatogram of Chloramphenicol and d5-CAP at 0.15ug/Kg

Table 8. MS/MS parameters of chloramphenicol.

Analyte MRM transition Dwell time (s) Cone voltage (V) Collision energy (eV)

Chloramphenicol 320.84>151.52 0.04 46 14
320.84>256.84 0.04 46 08
320.84>193.70 0.04 46 10

Internal standard 325.84>156.54 0.04 46 14

d.- CAP
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Setting - up Food Testing Laboratories - Species and Sex Identification of Meat

Principal Investigator: Vishnuraj, M.R.

Funding agency: Ministry of Food Processing Industries

Sanction No.: Engg 17(45)/2011-AE-Part VII

Sanction amount (Rs.): 200.20 lakhs

Start Date and Likely date of completion: October 2015 to March 2023

Under the FTL project, ICAR-National Research Centre on Meat, Hyderabad has completed four years
of NABL Accreditation status with ISO/IEC 17025: 2017 and now completed annual renewal assessment for 2022 -
23. Currently, the FTL is accredited for three scopes including a) Molecular Biomarker Analysis (DNA) for Animal
species identification (comprising of cattle, buffalo, sheep, goat, pig, horse, yak, mithun, camel, rabbit, chicken &
turkey), b) Molecular Biomarker Analysis (DNA) for Wildlife meat species identification, c) Halal compliance through
detection of porcine DNA in meat and meat products.

A duplexreal-time PCR assay with high-resolution meltanalysis (QJPCR-HRMA) was developed for simultaneous
detection and quantification of sheep and goat meat. Species-specific amplicons with melting temperatures of 78 °C for
goat and 80 °C for sheep were identified using the in-house developed primers. The assay was optimized for basic PCR
parameters and species-specific inflexion points with double inflexion curve were obtained in the temperature chart for
duplex detection. The difference curve chart also clearly differentiated the curve shape between the simplex and duplex
assays. Further, the method validation was performed according to international standards like IOS 20395: 2019. The
absolute limit of detection (LOD , ) and limit of quantification (LOQ) of the assay were found to be 0.39 ng and 0.78 ng
of target DNA respectively. A sensitivity of 0.1% was obtained for both sheep and goat meat. The assay’s relative limit
of detection (LODrel) was also found to be 5%.

To evaluate the applicability of the assay on par with international methods, proficiency test samples and
commercially available raw and processed meat samples were procured and analysed. The proficiency test sample
results provided a single inflexion curve corresponding to sheep DNA, which was verified with the PT provider’s
results. Further, the observations of real-world samples accounted for 80% of mislabelling in fresh meat as well as
30% in Haleem samples. The obtained results showed that this closed-tube gPCR-HRMA method can be a rapid and
sensitive detection technique for meat speciation.

Difference Curve

Difference RFU

Temperature

Fig 9: Difference curve chart showing the differentiation of simplex and duplex
detection with the sheep and goat primers utilized in the study

Green cluster - Simplex detection of sheep (Melting temperature - 80 °C); Blue cluster - Simplex detection of goat (Melting
temperature - 78 °C) and Pink cluster - duplex detection of goat and sheep.
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Development of Food products category monographs (Food-'o-Copoeia) for foods of
animal origin

Principal Investigator: Vishnuraj, M.R.

Funding agency: Food Safety and Standards Authority of India
Sanction No. and amount: SO/ Adv (S&S) 75/2020-21 Rs: 10.00 lakhs
Start Date and Likely date of completion: April 2021 to March 2023

Under the Development of Food products category monographs (Food-'O’-Copoeia) for foods of animal
origin project, we have prepared the all identified monographs for meat and meat products as well as for egg & egg
products, covering all the essential aspects of food safety and product content limits. The monographs contain the
appropriate definition of the product along with general parameters 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 the 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 microbial 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 of which 18 are for various fresh, chilled, and frozen meat; 8 for meat products; 16 for egg
and egg products. Currently, 20% of the total monographs developed have been vetted by FSSAI and appropriate
improvements have been made according to the comments provided by FSSAIL

Table 9. Different categories of monographs prepared under the project

Nunbesof Monographs

1 Meat 18
2 Meat products 8
3 Egg & egg products 16
Total 42 monographs

CANNED OR RETORT COOKED OR SEMI-
POUCH MEAT COOKED MEAT
PRODUCTS PRODUCTS
M M DD : MARINATED MEAT
RESTRUCTURED SRR
MEAT PRODUCTS
MEAT N
PRODUCTS

CURED OR PICKLED

AND COOKED OR FERMENTED MEAT
SMOKED MEAT PRODUCTS
PRODUCTS, OR BOTH \\-
DRIED OR
DEHYDRATED MEAT GLIL LS T
PRODUCTS

Fig 10. Classification of monographs under meat products
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Institutional Projects

Comparative studies on meat quality and muscle transcriptomic profile of indigenous and
commercial chicken

Principal Investigator: A.R. Sen

Co-Principal Investigators: Suresh Devatkal, B.M. Naveena, M. Muthukumar, T.K. Bhattacharya, S.Jayakumar,
S.Mishra. & G.Patra

Start Date and Likely date of completion: December 2020-November 2023

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 and compare with slow growing and commercial broilers. The
sensory tenderness and overall acceptability were rated higher at 21%week of age. Though the tenderness was acceptable
at 24th weeks of age, it was best rated at 21 week of age both in Aseel and Kadaknath breed. The breast muscle was
evaluated for ultrastructural quality and correlate with meat quality (Fig.11). The sarcomere length, Z line A and I band
width, M line and other structural quality measured for commercial broiler, slow growing broiler, and native chicken
breeds. Amino acid profile, fatty acids and mineral content have been analysed for difference in nutritional quality of
chicken meat of native variety and broiler. The Kadaknath breast meat contained higher glycine, alanine, and valine amino
acids than the other chicken. The cystine content was more in Aseel breast meat. The zinc and iron content awere more
in Kadaknath leg meat whereas Indbro slow-growing broiler contained much calcium (Table 10). The ratio of PUFA and
SFA was lesser in Ghagus leg and breast meat as compared to Kadaknath. This study recommends the slaughter age at
21st weeks of age for the native breeds studied optimizing retail cuts and considering several meat quality characteristics.

Association of SSCP patterns of Myf5 (Fig. 12), PHKG1 and PRKAG3 gene with carcass traits and physico
chemical properties was carried out in 3 different chicken breeds. In promoter region of PHKG1 gene, SSCP patterns
were statistically significant (P<0.05) with back weight, pH and cooking loss. SSCP patterns were not statistically
significant (P<0.05) with carcass weight, ash, protein percent and collagen content, collagen solubility, myoglobin
content, instrument colour and shear force value, WHC, moisture, fat did not show any significant difference.
Transcriptome analysis of broiler meat generated a total number of 25467 DEGs identified between three breeds by
performing DESeq2. Between Indbro vs Kadaknth, total number of significantly up-regulated genes by a fold change
above +2 was 346 and the significantly down-regulated genes by fold change below -2 between two breeds was 214 (Fig.
13). Between Kadaknath and commercial broiler, the total number of significantly up-regulated genes by a fold change
above +2 was 569 and the significantly down-regulated genes by fold change below -2 between two breeds was 240.

Broiler breast meat Aseel breast meat Slow growing broiler breast meat

Fig 11. Ultrastructure of Chicken breast muscle
Table 10. Mineral content (mg/100g) of chicken breast meat

Breed/ Mineral content . Won | Zinc | Calium |

Ghagus 0.63 0.62 12.15
Assel 0.66 0.90 13.65
Kadaknath 0.68 0.52 11.55
Broiler 0.72 0.98 10.25
Indbro 0.55 0.48 15.35
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Fig 12. Banding patterns of Myf5 (336bp) Fig 13. MA plot between Kadaknath vs Indbro

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

Principal Investigator: Y. Babji
Co-Principal Investigators: G. Kandeepan, S. Kalpana, & P. Baswa Reddy
Start Date and Likely date of completion: April 2018 to September 2023

Simultaneous microencapsulation of 0.5%, 1.0% and 1.5% Alginate-Thyme-Cinnamomum Zeylanicum essential oils
by handheld syringe emulsion extrusion (dripping) technique was studied. The time required for simultaneous
microencapsulation through handheld syringe extrusion (dripping) technique varied from 25.66.1 to 55.19.88 min.
The emulsion was extremely stable and demonstrated extended stability of the emulsion for up to 24 hours. The
sphericity of microspheres varied based on the pressure applied and the distance maintained between the tip of the
26 G needle and the surface of the 0.5% calcium chloride solute. The floating alginate-thyme-Cinnamomum zeylanicum
essential oil microspheres were allowed to settle down at the bottom of the calcium chloride solution for 30 min. The
time required for the simultaneous microencapsulation of 1.5 % Alginate-Thyme-Cinnamomum Zeylanicum essential
oils emulsion was faster by 54.54 % compared with 1.0 alginate-thyme-Cinnamomum zeylanicum emulsion and 37.5%
faster compared with 0.5% alginate-thyme-Cinnamomum zeylanicum emulsion. Standardized the emulsion extrusion
technique for the Cinnamomum zeylanicum essential oil to produce sodium alginate microspheres using 0.75% sodium
alginate, 0.5 % calcium chloride, and 0.8% polysorbate for application in the emulsion-based chicken meat product
showed the yields of microspheres-of 51.95% and 70% in experiment I and II respectively and the encapsulation
efficiencies of 80% and 70% in experiment I and II respectively. The Cinnamomum zeylanicum essential oil loading
capacity was about 21% and 22% in experiment 1 and II respectively. Standardized the emulsion extrusion technique
for thyme essential oil to produce sodium alginate microspheres using 0.5% sodium alginate, 0.125 % calcium chloride,
and 0.5% polysorbate for application in the emulsion-based chicken meat showed the yield and encapsulation
efficiency of 90 %and 85% respectively. Thyme essential oil loading capacity was about 23 %; the emulsion extrusion
method for producing thyme essential oil microspheres took 30 minutes. The 0.5% microencapsulated thyme essential
oil-treated chicken nuggets enhanced shelf life of up to 15 days with a significant reduction in bacterial counts and
highly acceptable sensory scores during aerobic storage at refrigeration temperature (4+1°C) compared with control
chicken nugget samples.
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Technological and marketing interventions (online/ e-commerce) to augment processing
and consumption of traditional/ indigenous meat products

Principal Investigator: Suresh Devatkal

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

Technology transfer and Commercialization

www.indbro.com

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

After a year of pilot testing of the product in the local market and consumer
acceptance studies, the frozen Haleem balls will be marketed in Hyderabad —Chicken Haleem Balls—

with the brand name of “Indbro”. il
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New product developed

A novel meat-based snacks “Meat Chips” were developed using either chicken or mutton as a base material. The
optimization of different ingredients, processing steps, and ingredients had been carried out. Packaging and consumer
acceptance studies are also being carried out. Preliminary acceptability studies have indicated that the product is highly
acceptable and has market demand. Efforts are being done to commercialize the product for start-ups and entrepreneurs.

Implementation of Food Safety Management System (FSMS) and Mapping of Water and
Energy Consumption in Meat Processing Facilities

Principal Investigator: B.M. Naveena
Co-Principal Investigators: M. Muthukumar & Suresh Devatkal
Duration: June 2020 to March 2023

Data on electricity and water consumption collected from the primary poultry processing and meat products
plant of NRC on Meat, Hyderabad from 1 August 2021 to 31* August 2022. During this period, a total of 5,500 birds were
slaughtered and a total of 31,956 litres of water was used at an approximate water usage of 5.81 litre/bird. The highest
water consumption was recorded in the month of May @ 8.50£0.25 litres and the lowest was observed in February
@ 4.10£0.23 litres per bird. Irrespective of the live bird size, the same amount of water was used during primary
processing. Significantly higher water consumption was observed in the summer months. Electricity consumption was
higher (P<0.05) for fried/enrobed meat products (Enrobed eggs, wings, croquettes, cutlets etc.). The use of meat mincer
and bowl chopper would have resulted in higher water consumption.
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Fig 14. Water consumption in Litre/bird in primary poultry processing plant of NRC on Meat

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

Principal Investigator: M. Muthukumar
Co-Principal Investigators: A.R. Sen, B.M. Naveena, D.B. Rawool & Yogesh P. Gadekar
Start Date and Likely date of completion: October 2022 to September 2024

The improper disposal of liquid and solid wastes leads to putrification of organic matters and obnoxious smell
in the premises. Slaughterhouse wastes with high Biochemical oxygen demand (BOD) have high polluting potential
when directly let into to the main water courses and environment. With this background, the present project work
has been conceived to design and development of low cost and easy to operate structures for composting of solid
and liquid waste from small ruminant slaughterhouse and optimise the process for quick composting of solid (blood,
rumen content, tissue waste) and liquid waste generated in the small ruminant slaughterhouse through physical and
microbiological interventions. Low cost and easy to operate structures have been developed and quick composting
process is being standardised using commercially available microbial cultures.

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

Principal Investigator: P. Baswa Reddy
Co-Principal Investigators: D.B.V Ramana, Pankaj, C. Ramakrishna & M. Muthukumar
Start Date and Likely date of completion: April 2014 - Continued

The project is being carried out in collaboration with ICAR-CRIDA at Hayatnagar Research Farm CRIDA. Under
this project, certified organic fodder is being produced in an area of 0.8 hectares for feeding to the sheep under organic
system. Organic fodders of CO-4, hedge lucerne, stylo, subabul are produced under organic production guidelines

as per NPOP requirements. Organic certification of fodder is being carried out through APEDA-accredited certifying
agency “Aditi Organic Certification Pvt Ltd.” Bengaluru.
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The Certified Deccani sheep were slaughtered to study the meat quality parameters. The antibiotic residues in
the meat of certified animals, control (non-certified) animals, as well as meat samples from the market, were evaluated
in HPLC for the presence of antibiotic residues.

Table 11. Antibiotic residues in meat of organic certified animals and the Market control animals

S.No | Analytes Organic
(n=5)
No. Positive No. Positive No. Positive
1. Enrofloxacin Nil <LOQ Nil <LOQ Nil <LOQ
2. | Ciprofloxacin Nil <LOQ Nil <LOQ Nil <LOQ
3. | Oxytetracycline Nil <LOQ Nil <LOQ 1 44
4. | Chlortetracycline Nil <LOQ Nil <LOQ Nil <LOQ
5. Sulfadiazine Nil <LOQ Nil <LOQ Nil <LOQ
6. Sulfadoxine Nil <LOQ Nil <LOQ Nil <LOQ
7. | Sulfamethazine Nil <LOQ Nil <LOQ Nil <LOQ
8. Sulfamethoxazole Nil <LOQ Nil <LOQ Nil <LOQ

From the results of analysis, it was found that antibiotic residues in meat were not detected in organic as
well as control (semi-intensive) groups. However, one mutton sample out of 20 procured from the local meat shops
was positive for OTC (44 ng/Kg) and its level was less than Codex MRL (100 pg/Kg). For the next phase of study
with Nellore brown breed of sheep, Nellore brown lambs have been procured from the farmers’ fields for rearing
them under organic guidelines by feeding them with certified organic feed. Once the flock attains breedable age, the
process for organic certification under NPOP guidelines will be initiated. Several awareness programs & webinars
were organized and invited lectures were delivered in different fora to create awareness about the organic livestock
standards, certification process, and prospects in organic livestock farming.

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

Principal Investigator: P. Baswa Reddy
Co-Principal Investigators: Vishnuraj M. R.
Start Date and Likely date of completion: October 2021 to September 2023
During the period under report, the effect of the breed, and feeding system of sheep on the expression of some
of the genes which were believed to regulate the meat quality traits was studied. Initial experiments have been initiated

to standardize the protocols for studying the expression of different genes. Blood samples were collected from male and
female sheep of Deccani and Nellore brown sheep to study the expression of genes GAPDH, LEP, CAST, and FABP4.

Table 12. Differential expression of meat quality regulating genes in Nellore (brown) sheep

Sample Average Cq of GAPDH | Average Cq of LEP Average Cq of CAST Average Cq of FABP4
NM1 27.934803 32.024931 32.75046 32.76232
NM2 23.876104 28.539231 24.68305 30.99203
NM3 28.789411 30.030823 31.68175 31.45293
NF1 29.390979 0 32.47184 43.18307
NF2 25.832298 33.024187 31.04364 33.92213
NF3 30.079978 35.34197 33.00034 35.56319
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Table 13. Differential expression of meat quality regulating genes in Deccani sheep

Average Cq of GAPDH Average Cq of LEP Average Cq of CAST | Average Cq of FABP4

19.790556 34.651211 22.30176 36.42432
DM2 23.927625 31.410821 27.75443 32.4711
DM3 20.452897 31.949409 23.39747 34.63099
DF1 26.690761 30.112907 29.72992 33.06504
DF2 31.260292 32.746026 32.54705 34.25452
DF3 27.756259 33.29366 31.67834 33.58376

From the initial results it was observed that there is little differential expression between sexes and breeds. Studies with
large samples sizes to establish the trends are in progress.

Technological interventions for livelihood enhancement of socially backward people
under SCSP

Principal Investigator: P. Baswa Reddy
Co-Principal Investigators: S. Girish Patil, C. Ramakrishna, M. Muthukumar, S. Kalpana & K. Varalaxmi
Start Date and Likely date of completion: April 2019 to March 2024

During the year 2022, a total of nine training and awareness programs were conducted for different SC
stakeholders of 7 different states of India. Three small-scale meat processing units were provided for the entrepreneurial
development of SC beneficiaries in West Bengal and Maharashtra states. For livelihood and nutritional improvement
of rural SC beneficiaries dual-purpose improved backyard poultry units were distributed to SC women beneficiaries.
A total of 14160 birds of four weeks age, 14,160 kg poultry feed, 708 poultry feeders and 708 poultry waterers were
distributed to 708 women beneficiaries in 14 villages of 7 districts in Telangana during the calendar year 2022.

Table 14. SCSP (DAPSC) activities, state-wise programs and beneficiaries during 2022

No. of backyard poultry birds distributed 14,160 birds

Feed distributed (Kg) 14,160 Kg

No. of poultry feeders distributed 708

No. of waterers distributed 708

No. of awareness programs conducted 14

No. Training programs conducted 9
Telangana-1
Andhra Pradesh-1

Karnataka -1

West Bengal -3
Madhya Pradesh-1
Mabharashtra-1
Chattisgarh-1

No. of small-scale meat processing units distributed 3
Maharashtra-1
West Bengal-2

Total no. of beneficiaries 949

No. of women beneficiaries 828
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Design and development of Portable Meat Production and Retailing Facilities for Sheep,
Goats, Poultry and Pigs

Principal Investigator: C. Ramakrishna

Co-Principal Investigators: Girish Patil, S., S.B. Barbuddhe and A.R. Sen

Start Date and Likely date of completion: October 2020 to September 2023

Work was initiated to develop a simple, economical and hygienic facility for production of meat. During the
reporting period, Portable Meat Production and Retailing Facility - Multispecies (PMART-M) has been designed and
developed. A prototype has been prepared. The technology is ready for transfer to interested stakeholders. An application
was submitted for grant of patent (Patent Application No. 202241071868). PMART-M consists of two compartments
(Slaughter Unit and Retail Unit) made of SS304 stainless steel. The flooring is made of checkered aluminum sheet
and roof made of transparent Fiber Reinforced Plastic with tower fan. Specially designed composters (for solid waste
management) and biomethanation plant (for liquid waste management) are also part of PMART-M.

The PMART-M facility has been designed in such a way that the meat produced will be hygienic by following some
best managemental practices viz. 1) Provision for ante mortem and postmortem examination by a registered veterinarian
and recording of the observations in registers 2) Avoiding floor slaughter and hoisting of animal/ carcass using an electric
hoist 3) Separation of clean and unclean areas 4) Two separate persons for handling clean and unclean operations 5)
Training of operators for avoiding contamination of meat from soil, skin, gastrointestinal contents etc. 6) Use of ultraviolet
treated water for all operations 7) Separate entrance for entry of animals and exit of carcass in slaughter unit. Similarly
separate entry of carcass and exit of packed meat in retail unit 8) Sterilization of stainless-steel knives by using steam 9)
Sanitization of premises by using steam 10) Slaughter of only one meat animal at a time and sanitization of premises after
slaughter of each animal to avoid cross contamination. 11) Storing of unsold meat in freezer two hours after slaughter.

There is a provision for resting of animals in restrainers and stunning of animals before slaughter. Estimation of
serum cortisol levels collected from slaughtered animals in PMART-M is in progress. Non-polluting and environmentally
friendly management of waste generated in PMART-M: The entire solid waste generated is being converted into solid
fertilizer by use of specially designed composters. The water to be used in PMART-M facility for all the operations is
minimized to a great extent by use of water sprayers so that minimum amount of liquid waste is generated. All the
liquid waste generated from slaughter of Sheep and Goats is being transferred to Biomethanation plant for production
of liquid fertilizer and biogas. The analysis of solid and liquid fertilizer as fish feed and fertilizer is in progress. The
Comprehensive Environmental Pollution Index (CEPI) has been calculated vide Central Pollution Control Board Lr. No.
B-29012/ESS(CPA)/2015-16 dated 07-03-2016 and found to be Zero (Air Pollution Score - 0 out of 40; Water Pollution
Score - 0 out of 40 and Score for release of hazardous waste - 0 out of 20). Hence, the PMART-M facility falls under the
white category of industries as PMART-M is a zero-discharge facility.

-_—
>

Inauguration of PMART - M by Dr. B. N. Tripathi, Deputy Director General (Animal Sciences), ICAR, New Delhi in the presence
of Dr. S. B. Barbuddhe, Director, ICAR - NRC on Meat, Dr. Girish Patil, S. Director, ICAR - NRC on Mithun, Dr. V. K. Gupta,
ICAR - NRC on Pig and others.
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Emerging abattoir-associated occupational zoonoses: A pilot survey and development of
rapid screening assay(s)

Principal Investigator: Deepak B. Rawool
Co-Principal Investigators: S.B. Barbuddhe, Ashwin Raut, Laxman Chatlod & Vishnuraj M.R.
Start Date and Likely date of completion: November 2020 to November 2023

The project aims to screen for emerging occupational zoonoses (Chlamydiosis, Coxiellosis, CCHF, and
Hepatitis-E) among abattoir associated personnel using appropriate molecular and/or serological detection assays and
to develop in-house rapid diagnostic/screening assay(s).

IBSC clearance for the handling of zoonotic pathogens and IAEC clearance for the collection of human
blood sampleswere obtained. A total of 212 blood samples were collected from the slaughterhouse workers from
Jiaguda Slaughterhouse (n=84), Ramnaspura Slaughterhouse (n=68), and Peerzadiguda area (n=60) with the help of
personnel from AIIMS, Hyderabad. Then serum was separated and screened for Coxiella burnetti (Q-fever) antibodies
using a Phase-1 IgG ELISA commercial kit (NovaLisa™, nova Tec Immundiagnostica GmbH, Germany). The results
obtained revealed 35 positive cases, of which 28 workers were from Jiaguda Slaughterhouse, and 7 from Ramnaspura
Slaughterhouse, while all the samples from Peeradiguda slaughterhouse workers tested negative for coxiellosis (Table
15). Further, all 84 serum samples from Jiaguda Slaughterhouse were screened for antibodies of Hepatitis E (HEV)
using the HEV IgM ELISA commercial kit (ReconbiLISA, CTK, USA) Among the 84 serum samples, 6 turned out to be
positive for HEV. The details of the sample collected and tested using ELISA kits are described in Table 1. Also, two
awareness programs for the butchers were organized, one on occupational zoonosis at Ramnaspura Slaughterhouse on
21 May 2022, and another on hygienic meat production and occupational zoonoses at ICAR, NRCM on 18" June 2022.

Table 15. Details of sample collected and tested for Coxiellosis and Hepatitis E

Place of sample collection Number of blood Number of samples positive for Number of samples Positive
samples collected Coxiellosis (ELISA) for HEV (ELISA)
6

Jiaguda slaughterhouse 28

Ramnaspura Slaughterhouse 68 07 -
Peerzadiguda retail outlets 60 0 -
Total 212 35/212 (16.5%) 6/84 (7.1%)

Awareness programme on Occupational Zoonoses was organized at Ramnaspura Slaughter house for the butchers on 21 May 2022
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Development of nanocomposite biodegradable packaging material for meat and meat
products

Principal Investigator: Kandeepan.G
Start Date and likely date of completion: November, 2019 to March, 2023

The recent food packaging regulations amidst climate change recommend the usage of biodegradable
packaging material for foods for preventing environmental pollution. Biopolymer-based films have a poor barrier and
thermal properties compared to plastic films. This makes exclusive biopolymer films ineligible for use as primary
packaging material for moisture-rich food products like meat. The research was undertaken to develop a biodegradable
nanocomposite-biopolymer film for improved barrier and thermal properties for packaging meat. The eco-friendly
nanocomposite packaging material was developed by incorporating polylactic acid, nano clay, and clove oil in
chloroform. The film was prepared by casting method in a large glass tray. The nanocomposite film was characterized
for quality parameters in comparison with the commercial low-density polyethylene (LDPE) films. The results indicated
that film thickness, transparency, tensile strength, and lightness were significantly (p<0.05) higher for nanocomposite
film when compared with the LDPE film. Whereas, traits like elongation at break were significant (p<0.05) in LDPE
film compared to nanocomposite film. There was no significant difference in the parameters like moisture content,

moisture absorption, water vapor permeability, and film solubility between
the LDPE and nanocomposite films. Then the developed nanocomposite
film was made into pouches to hold 250g of chicken meat (Figure 1). The
pouches were sealed and the meat was stored in a refrigerator at 4+1°C |&1
to analyze the shelf-life attributes of the chicken meat. A control group |
was maintained with chicken meat packaged in LDPE pouches. The
storage quality attributes revealed that there was no significant difference
between the chicken meat packaged in LDPE and nanocomposite films for
the parameters like pH, titratable acidity, and thiobarbituric acid reactive
substances. While the parameters like extract release volume and tyrosine |
values differed significantly (p<0.05) between the chicken meat packaged in
LDPE and nanocomposite films during the refrigerated storage period. The L_E52 ST
shelf-life attributes showed that chicken meat was acceptable upto day 6 in ~ Chicken meat packaged in biodegradable
both LDPE and nanocomposite films. It is concluded from the above results nanocomposite film

T N T P At s

of film characteristics and shelf-life attributes that the developed nanocomposite film is an ideal alternative for LDPE
films for packaging fresh chicken meat and subsequent storage in refrigerated conditions.

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

Principal Investigator: Kandeepan, G.

Co-Principal Investigators: Y. Babji, & Y. P. Gadekar

Start Date and likely date of completion: October 2021 to October 2024

The demand for chicken meat is continuously increasing in the consumer market. Increasing the shelf-life of chicken
meat with modern packaging technology in the supply chain is necessary. Hence research was undertaken to study the
effect of aerobic packaging (AP) and modified atmosphere packaging (MAP) on the quality and shelf-life of chicken meat.
The objective was to compare the effect of aerobic packaging (AP) and modified atmosphere packaging (MAP) on the
quality and shelf-life of chicken meat. In methodology, the chicken leg meat (CLM) was stored under refrigerated storage
(4£1°C) in aerobic and modified atmosphere packaging (MAP20 =20%0O, + 30% CO,+50% N,, MAP10 =10% O, +40%CO,
+50%N,, MAPO = 0% O, + 20%CO, + 80%N,) conditions and evaluated for quality attributes (Figure 1). The results have
indicated that MAP of chicken leg meat significantly increased the headspace carbon dioxide to 38.9 %, Warner-Bratzler
shear force value to 11.05 N, standard plate count to 6.90 log 10 cfu/g, color score to 4.67, and odor score to 5.00 but
decreased the TBARS value to 0.08 mg/kg, headspace oxygen to 1.33 %, and nitrogen to 49.70 % when compared with AP.
The pH, myoglobin forms, meat pigment, haeme iron, CIELAB color space (L¥, a*, b*), yeast and mold count, appearance,
and sliminess were not affected significantly by AP and MAP. It is concluded that under refrigerated storage conditions,
MAP extends the shelf-life of chicken leg meat up to 15 days compared to only 6 days for aerobic packaging.
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MAP20-CLM
(day15)

MAP10-CLM MAPO0-CLM
(day15) (day15)

Aerobic packaged chicken leg meat (AP-CLM) and modified atmosphere packaged chicken leg meat group (MAP20-CLM,
MAP10-CLM, and MAPO0-CLM) during refrigeration storage (4+1°C)

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

Principal Investigator: S. Kalpana
Co-Principal Investigator: M. Muthukumar
Start Date and likely date of completion: May 2020-April 2023

A selective and sensitive liquid chromatography tandem mass spectrometric (LC-MS/MS) method is being
optimized for determination of four banned residual nitrofuran metabolites viz AMOZ, AOZ, SEM & AHD in chicken
meat samples. The extraction is based on 2-NBA derivatization by 16 hours incubation at 37°C followed by extraction
using Ethyl acetate. The clean-up produces sufficiently clean extract in order to control matrix-related signal suppression
in the electrospray interface with acceptable recoveries. Nitrofuran metabolites in the extracts were separated on a
reversed phase acquity BEH C18 column (100mmx2.1 mm, 1.7um) in gradient elution mode with a mobile phase
consisting of 5 mM Ammonium formate in water (0.1 % Formic acid) and methanol operated. Using electrospray LC-
MS/MS with multiple reaction monitoring (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:
AMOZ 335.004>291, 335.004>262.081; AOZ 236.068>133.91, 236.068>103.9; SEM 209.068>166, 209.068>191.9 and AHD
249.068> 133.973, 249.068> 103.902, respectively. The linearity presented good fit (regression coefficient > 0.99) over the
quantitation range of 0.1-5 ppb with the lower limit of quantitation (LLOQ) being 0.1 pg/kg for AMOZ, AOZ, SEM
& AHD, respectively. LOQ is lower than the Reference points for action (RPA) set by the EU & FSSALI for nitrofuran
metabolites (0.5ng/kg). Further work is in progress.
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Table 16. MS/MS parameters of nitrofuran metabolite

1. AOZ

236.06 133.9,103.9
2 AMOZ 335 291,262
3. SEM 209 166,191.1
4. AHD 249.06 133,103
5 DNSH 373.96 226.03,182.27

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

Principal Investigator: L.R.Chatlod
Co-Principal Investigators: Deepak B. Rawool, & P. Baswa Reddy
Start Date and likely date of completion: November 2021 to November 2024

Isolation of Escherichia coli

In this study, a total of 120 samples were processed for the isolation and identification of E. coli. Isolation
and identification of E. coli were attempted based on ISO 16654 guidelines. On microbiological analysis, typical,
purple-centered colonies with greenish metallic sheen appearance on EMB agar plates were observed in 70 (58.33%)
samples.On biochemical analysis, a total of 38 (31.66%) samples were found positive for E. coli. Overall, out of the
38 isolates identified by cultural isolation as well as biochemical identification, 16 (42.54%) isolates were recovered
from poultry droppings, 7 (18.91%) each from feeders as well as waterers, and 4 (10.81%) each from tank water as
well as soil samples. Moreover, no E. coli isolates could be recovered from any of the stock feed samples tested in
this study.

Isolation of Salmonella spp.

In this study, a total of 216 samples were collected from the poultry farms and processed for isolation and
identification of Salmonella spp.

The isolation and identification of Salmonella spp. was attempted as per the ISO 6579 guidelines. The
characteristic bluish-green colonies with a black center on HE agar plates were suggestive of Salmonella spp. On
microbiological analysis, typical bluish-green colored colonies with black centers on HE agar were observed in 54
(25%) samples. Further, all the bluish-green colored colonies with the black center were subjected to biochemical
identification. On biochemical analysis, a total of 32 (14.81%) isolates were presumptively identified as Salmonella
spp. Overall, out of the 32 presumptive Salmonella isolates identified by cultural isolation and biochemical tests, 9
isolates (28.125%) were recovered from waterers, 18 (56.25%) from poultry droppings, 4 each (12.5%) from feeders
and soil, while 1 isolate (3.12%) from the tank water. Moreover, no Salmonella isolates could be recovered from any
of the stock feed samples.

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

Principal Investigator: Gireesh Babu P.
Co-Principal Investigators: Girish Patil S. (upto 01.11.2022), C. Ramakrishna, & Vishnuraj M.R.
Start Date and likely date of completion: November 2020 to October 2023

The project aims at developing HRM coupled universal mini-barcode assay for species authentication of
cooked meat products. Five novel mini-barcode primers designed against 3 mitochondrial genes were validated using
genomic DNA isolated from fresh, boiled (20 min) and autoclaved (20 min) muscle tissue samples of sheep, goat, pig and
chicken (6 individuals each). Of the 5 mini-barcode primers, only 3 (2 for Col and 1 for 16s rRNA) resulted in successful
amplification. While the standard barcode primers failed to amplify the full-length DNA barcode region (~650 bp) in
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the DNA samples of cooked muscle tissue samples, the 3 universal mini-barcode primers could successfully amplify the
short mini-barcode region from all the four species tested. Hence, the mini-barcode primers developed in the present
study are universal and are able to amplify the short DNA barcode region in the highly fragmented DNA samples.
These mini-barcode primers can be effectively used for the species authentication studies of cooked and processed meat
products. To develop a universal rapid species authentication assay based on high resolution melting (HRM) curve
analysis, the HRM profiles of each primer set including species-specific melting temperature were determined (Fig. 15).
The species-specific melting temperature details of each mini-barcode primer set are provided in Table 17. Among the
three universal mini-barcode primer sets, Col-Primer set 2 and 16s-Primer set 1 gave the appropriate melting temperature
difference between different species. Hence, these two primer sets will be taken forward for further validation studies.

Table 17. Species-specific melting temperature of the universal minibarcode primers

Col-Primer set 1 Col-Primer set 2 16s-Primer set 1

1 Sheep 82.3+0.2 72.7+0.3 86.4+0.2
2 Goat 82.1+0.2 71.3£0.2 87.0+£0.2
3 Pork 81.8+0.2 73.4+0.2 87.6x0.2
4 Chicken 80.9+0.2 70.2+0.2 89.5+0.3

Melt Curve Melt Curve Melt Curve
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Fig 15. High resolution melting plot of A. CoI-minibarcode 1 B. Col-minibarcode 2 and C. 16s-minibarcode 1

Integrated omics approaches for assessment of meat quality and authenticity
Principal Investigator: Rituparna Banerjee

Co-Principal Investigators: Naveena B. Maheswarappa, M. Muthukumar, & Yogesh P. Gadekar
Start Date and likely date of completion: October 2020 to September, 2023

Proteome characterization and comparative meat quality traits of commercial (Vencobb) and slow-growing
(Indbro) broilers of 35 and 50 days, respectively were evaluated. Sarcoplasmic and myofibrillar proteins were extracted
followed by fractionation using SDS-PAGE. After in-gel trypsin digestion of the selected bands, resulting peptides were
subjected to MALDI-TOF MS. Few potential biomarkers associated with meat quality traits of slow-growing broilers
are identified.
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Fig 16. MALDI-TOF MS spectrum of species-specific peptides derived from Troponin-T and phosphoglycerate mutase 1
from slow-growing broiler meat

The molecular regulatory mechanism underlying meat quality between different chicken genotypes remains
elusive. A first-of-a-kind metabolomic study was done to identify the differences in metabolites and pathways
in Pectoralis major muscle between commercial (Vencobb) and slow-growing (Indbro) broilers using ultra-high-

performance liquid chromatography-quadrupole/
time of flight mass spectrometry (UHPLC-QTOEF/
MS). Data was acquired in the positive electrospray
ionization (ESI) mode over the mass range of 50-
1000 Da for both MS1 and MS2. The raw data were
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pre-processed (peak detection, deconvolution,
and alignment) using MS DIAL (v 5.1.0). MS-
DIAL metabolomics MSP spectral kit was used as
a reference database for annotation. The peak area
matrix was imported to MetaboAnalyst 5.0 for
further statistical analysis. Principal component
analysis (PCA) and hierarchical cluster analysis
(HCA) was performed for pairwise comparison.
Features with a minimum fold change of 2 (ratio >
2 or <0.5; p-value < 0.05) were considered to have
been changed significantly between fast and slow-
growing broilers. Using optimized conditions,
nearly 88 metabolites were identified in both
broiler meat. Among them, Anserine, L-carnitine,
L-arginine, Glutamine, N-methylhistidine exhibited
a higher relative intensity in slow-growing broilers
relative to commercial broilers. The arginine and
proline metabolism and glutamate metabolism
which serve as important precursors for synthesis of
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various amino acids, nucleic acids, and nucleotides,
are more prevalent in slow-growing broilers.

Fig 17. Heat map of the differential metabolites responding to breast

muscle of commercial and slow-growing broiler
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Fig 18. Principal component analysis and PLS-DA clustering of metabolites from commercial broilers
and slow-growing broilers

Our findings suggest that metabolomics analysis will emerge as a powerful method for the discovery of novel
biomarkers underlying the quality attributes of indigenous or backyard poultry meat.

Valorization of collagen/gelatin from poultry processing waste: Bioactive peptides with
antioxidative and antihypertensive activity

Principal Investigator: Rituparna Banerjee
Co-Principal Investigators: Naveena B. Maheswarappa
Start Date and likely date of completion: October 2022 to September, 2024

Broiler chicken (6 weeks age) and spent hen chicken (>50 weeks old layers) were slaughtered at the Experimental
abattoir as per the standard protocols and their skins were collected. Gelatin from broiler chicken skin, and layer spent
hen skin was extracted using both acid and alkaline pre-treatment and finally subjected to hot water extraction in a
water bath with intermittent stirring. The liquid portion (gelatin) was separated from the remaining skin by filtering
through a four-layered muslin cloth followed by filtration through a funnel lined with Whatman No. 4 filter paper.
The gelatin solution was poured as a thin layer over a clean glass tray and dried in a hot air oven to get the dry gelatin

sheets. Later, dried gelatin sheets were ground to prepare the gelatin powder and stored in LDPE containers at room
temperature for further analysis.
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Fig 19. Yield, pH and collagen content/solubility of gelatin from broiler and spent hen skin
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Development and storage stability of poultry slaughter coproducts-based pet snack/food
(Collaborating institute: ICAR-Central Sheep and Wool Research Institute, Avikanagar,
Rajasthan)

Principal Investigator: Dr. Yogesh P. Gadekar

Co-Principal Investigators: Girish Patil S. (up to 01.11.2022), A. R. Sen, M. Muthukumar, Deepak B. Rawool, P. Baswa
Reddy, and Vinod Kadam

Start Date and Likely date of completion: October, 2020 to September, 2023.

The quality of rendered poultry meal (RPM) and pet snacks (PS) was assessed. The proximate composition (%)
including moisture, protein, fat, and carbohydrate content of rendered chicken and pet snacks was 4.69, 10.17; 41.94,
21.57; and 4.50, 36.70 respectively. Total carotenoid content (g %) was 3675 for RPM and 563.68 for PS. The crude fibre
content was 4.16 and 6.12% respectively. Both products had very good calcium content. The fatty acid profile was also
assessed. The pH of RPM and PS was 5.53 and 5.80 respectively. The water activity of the RPM was 0.638 while it was
0.67 for PS (Table 18). The color attributes of the RPM indicated that lightness (L*), redness (a*), and yellowness (b*)
values were 27.17, 4.5, and 8.07 while the pet snack was lighter in color (L=47.24), redness and yellowness values were
also higher (5.9 & 16.39) in case of pet snacks. The texture profile analysis of pet snacks indicated hardness values of
139.71N. The FTIR (Bruker, Alpha-T) spectra were used to examine the functional groups of the pet snacks and rendered
poultry meal samples (Fig. 20 & 20). The sharp peak at 1642 cm™ indicates Amide I (C=0O stretching), 1524 cm™ shows
Amide II (N-H bending) and 1238 cm™ is related to Amide III (C-N stretching). While the majority of the pet snacks
peaks matched with the rendered powder meal, additional distinct peaks at 998 cm™ (-C-O stretching vibration), 2924
cm™ (-CH group), 1637 cm™ (-H bonding in COOH group) appeared in the snacks.

Table 18. Physicochemical and colour attributes of the RPM and PS

pH 5.53 £0.039 5.80 £0.054
Water activity 0.638+0.001 0.67+0.004
Color attributes
L 27.17+0.51 47.24+0.79
a 4.51£0.13 5.9+0.13
b 8.07+0.23 16.39+0.46
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Fig 20. FTIR: Rendered poultry meal

Fig 21. FTIR: Extruded pet snacks
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Amalgamation of information technology with meat technology for quality and safe meat
production (Collaborating institute: ICAR-Central Sheep and Wool Research Institute,
Avikanagar, Rajasthan)

Principal Investigator: Yogesh P. Gadekar
Co-Principal Investigators: Girish Patil S. (up to 01.11.2022), Rituparna Banerjee, & Arvind Soni
Start Date and Likely date of completion: November 2021 to April 2024

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

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

Principal Investigator: Vishnuraj, M. R.

Start Date and Likely date of completion: October, 2020 to October 2022

Measurement methods have been validated in-house for candidate reference material for cattle, buffalo, pork
and chicken as genetic material (DNA). Initially, quality control materials (QCM)/candidates were prepared in-house
as per ISO Guide 80 (ISO GUIDE 80: 2014) and tested in the accredited testing facility. The metrological traceability of
each such QCM was established by bi-directional Sanger sequencing of the mitochondrial cytochrome b (cytb) barcode
(Verma & Singh, 2003) and its comparison with reference sequences database (NCBI).
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ICAR - National Research Centre on Meat

Sponsored Trainings

Workshop on "Genomic and Proteomic Tools for rapid detection of Meat Adulteration and Zoonotic

Pathogens” organized

4™ January, 2022, Hyderabad

The ICAR- National Research Center on Meat, Hyderabad organized the Workshop on "Genomic and Proteomic Tools for rapid
detection of Meat Adulteration and Zoonotic Pathogens™ today.

Workshop on Targeted and High Throughput Sequence Data Analysis Approaches for Candidate Gene
Mining

215 — 307" July 2022, Hyderabad

ICAR-Mational Research Centre on Meat, Hyderabad crganized DST-SERB sponscred High-end workshop (Karyashala) on "Targeted and
High Throughput Sequence Data Analysis Approaches for Candidate Gene Mining™ during July 21-320, 2022.

—

Workshop on "Advanced Preservation Techniques and Analytical Tools for Quality

Assurance and Safety of Muscle Foods™ organized

18" January, 2022, Hyderabad

The Weorkshop on "Advanced Preservation Technigues and Analytical Tools for Quality Assurance and Safety of Muscle
Foods" organized by the Department of Science and Technology (DST), Science and Enginearing Research Board
{SERB), Ministry of Science & Technolegy, Government of India was inaugurated today. The Workshop is being
organized at the ICAR-Mational Research Centre on Meat, Hyderabad from 18% to 25 January, 2022,
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CAR-NRC on Meat organizes ICAR-Winter

&% Fabruary, 2022, Hyderabad

The ICAR-National Research Centre on Meat, Hyderabad is organizing the ICAR-Winter School on "Obtaining globally

recognized Certifications for ensuring Quality and Safety of Milk, Meat, ltry & Fish and establishing Food Testing

Labarstory” from 87 to 28" February, 2022,

Hands-on-tri n Animal Food Safety
22" _ 28" September 2022, Mumbai

ICAR-National Research Centre on Meat, Hyderabad organized a One-week certificate training Program on "Advanced technigues i
animal food safety” during 22-28 September, 2022 under the World Bank Funded NAHEP-CAAST project entitled "Centre of
Excellence for Advanced Research on Animal Food Safety” implemented at Mumbai Veterinary College, Mumbai.

Human Resource Development through
sponsored trainings
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High-end workshop (Karyashala) on ‘Genomic and proteomic tools for rapid detection of meat
adulteration and zoonotic pathogen’

The 10 days” workshop was conducted from 4-13 January, 2022 with a motive to enhance the technical skills
and knowledge of budding researchers in the areas of zoonoses and food fraud investigation activities. A total of 25
students from all over India participated in the program. The training was divided into two parts, one for molecular-
biomolecular-biology-based meat adulteration; and the other being in microbiology lab for training in genomic and
proteomic tools for zoonotic pathogen detection.

High-end workshop from 4-13 January, 2022

High-end workshop (Karyashala) on “Advanced preservation techniques and analytical tools for
quality assurance and safety of muscle foods’

The 8-days” workshop was organized from 18-25 January, 2022 to orient 17 MVSc and 10 PhD students from 14
Veterinary colleges of 10 different states about various advanced topics and analytical tools viz., genomic, transcriptomic
and proteomic approaches for meat authentication; rapid analytical tools including lateral flow immunoassay, microbial
detection, spoilage identification, food safety management system; chemical residue analysis using LC-MS/MS;
quantitative proteomics; hygienic slaughter and advanced preservation methods; risk assessment studies etc.

High-end workshop from 18-25 January, 2022
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High-end workshop (Karyashala) on ‘Targeted and High Throughput Sequence Data Analysis
Approaches for Candidate Gene Mining’

The 10-days” workshop was organized from 21-30 July, 2022 to provide theoretical and hands-on-experience on
basic and advanced tools such as RT-PCR, RACE-PCR, ddPCR, including advanced bioinformatics tools for high throughput
sequence data analysis like transcriptome data quality control, assembly, annotation, different gene expression analysis, gene
ontology and pathway analysis. The workshop was attended by 8 MVSc and 2 PhD students from 5 veterinary colleges.

Participants of High-end workshop (21-30 July, 2022) with NRCM faculty

ICAR sponsored winter school organized

An ICAR sponsored training program on ‘Obtaining globally recognized certifications for ensuring quality and safety
of milk, meat, poultry and fish and establishing food testing laboratory’ was organized during 8-28 February, 2022. The training
program dealt with important topics in the area of Food safety management system, Global food safety requirements,
GFSI accredited certifications, ISO/FSSC 22000, Third party auditing, Food frauds, Food defense, HACCP principles,
Codex and FSSAI standards, ISO/IEC 17025: 2015 NABL accreditation, Method validation, Proficiency testing, CRM
and Record maintenance etc. A total of 20 participants (8 female and 12 males) of various SAUs, ICAR Institutes from
10 states of the country participated in the training program.

Participants of ICAR winter school with NRCM faculty
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Internship (Vrithika) on Development of rapid detection methods for addressing meat food fraud
and animal welfare issues

MEAT PROTEOMICS LAB

ICAR-Nati ch Centre on Meat

DST-SERB, Ministry of Science &
Technology, Govt. India sponsored Vrithika on
“Development of rapid detection methods for
addressing meat food fraud and animal welfare
issues” was organized by the Meat Proteomics
Laboratory, ICAR-NRC on Meat, Hyderabad
from 29 November to 30" December, 2022. The
internship program was attended by 1 M.V.Sc
and 2 Ph.D. students. The 3 interns worked on
the development of point-of-care lateral flow
immunoassay for authentication of meat animal
or poultry species, exploration of rapid detection
methods for discriminating fresh/chilled vs
frozen-thawed meat, and assessment of animal
welfare indicators and effect on meat quality.

Certificate distribution to intern

ICAR-NAHEP sponsored hands-on-training programme on ‘Advanced techniques in animal food safety’

A one-week certificate training Program was organized on ‘Advanced techniques in animal food safety’
from 22-28 September, 2022 under the World Bank Funded NAHEP-CAAST project entitled “Centre of Excellence
for Advanced Research on Animal Food Safety” implemented at Mumbai Veterinary College, Mumbai. This training
program was attended by 13 Master’s students from 5 Veterinary colleges of Maharashtra Animal and Fishery
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Sciences University, MAFSU. This 7-day training has covered various advanced topics and analytical tools viz.,
genomic, transcriptomic, and proteomic approaches for meat authentication; species identification and food fraud
analysis using simplex and duplex endpoint PCR, DNA barcoding techniques, high-resolution melting analysis,
LAMP assay; rapid analytical tools including lateral flow immunoassay, microbial detection, spoilage identification,
food safety management system; chemical residue analysis using LC-MS/MS; development of smart packaging
nanosensor for monitoring meat quality, meat traceability and entrepreneurship development in meat sector, etc.
The training provided an excellent opportunity for the students to get actual hands-on learning on modern analytical
techniques for assessing meat quality, safety, and authenticity.

Participants of NAHEP-sponsored training interacting with the faculty
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Trainings conducted during the
year 2022

part1c1pants

ICAR sponsored winter school on ‘Obtaining globally February 8 -28
recognized certifications for ensuring quality and
safety of milk, meat, poultry and fish and establishing
food testing laboratory’

2. Entrepreneurship development programme on value- March 22-26 14
added meat products processing.

3. Entrepreneurship development Programme on April 16-24 44
“Value added meat products processing”

4. Training program on pork processing, packaging and May 23- 25 12
value addition

5. Training program on pork processing, packaging and June 20-22 15
value addition

6. Traceability-based value chain management in the July 12-14 60
meat sector for achieving food safety and augmenting
exports (virtual)

7. Hygienic sheep meat production and value addition July 18 27

8. Entrepreneurship development programme on value- August 2-6 22
added meat products processing.

9. Advanced techniques in animal food safety September 22- 28 13
10. Hygienic sheep meat production and value addition September 28 45
11. Hygienic sheep meat production and value addition November 21 25
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Programmes under
Mera Gaon Mera Gaurav (MGMG)

Under the MGMG programme, four awareness programmes and three interface meetings in the villages near
by Hyderabad were organized.

Awareness and Training programs

The first awareness programme was conducted at Veterinary Hospital, Keesara village on 18 January, 2022,
the production of hygienic meat and implementable hygienic measures in the context of the Covid-19 pandemic for
safeguarding the health and well-being of meat producers, processors and consumers was discussed. The 2™ awareness
programme was conducted on 28 February, 2022 at Keesara gutta jatara, Keesara and during the program an interaction
was done with the veterinary assistant surgeons, junior veterinary officers and other staff about various activities
under the MGMG program. In additional to that, the importance of scientific animal slaughtering, meat processing
and training activities for the local butchers, meat processors and other interested people of the keesara and adjoining
villages had been explained.

ICAR-NRC on Meat staff with the staff of PVC, Keesara

Another awareness training program was organized on 14 March, 2022 at ICAR-NRC on Meat, Hyderabad and
8 butchers/meat shop owners/meat processors from Keesara and Rampally villages have participated. Dr Y, Babji, Dr
G. Kandeepan and Dr S. Kalpana has coordinated the training and demonstrated hygienic slaughter and dressing of
small ruminants. Director, ICAR-NRC on Meat has handed over the hygiene kits to the trainees.

Certificate distribution by Director, ICAR - NRC on Meat, Hyderabad
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On 25 May, 2022, Dr Y Babji has visited the Gauri Mutton and Chicken point premises located in Keesara
village (#2-38 Main Road, Keesara, Medchal District, Hyderabad, Telangana) and met with Shri. N. Ramjee and his
associate meat shop workers/ processors to create awareness about meat hygiene and public health.

ICAR-NRC on Meat staff with Gauri Mutton and Chicken point
workers in Keesara village

Interface Meetings

The first interface meeting was conducted at Madhram village Gram Panchayat, Ghatkesar Mandal, Medchal-
Malkajgiri district, Telangana with Madam Jyothi, outsourcing secretary of the village, on 16-07-2022. Dr Y. Babji
explained all about Mera Gaon Mera Gaurav (MGMG) and informed that certain awareness training programmes
concerning entrepreneurship development in the area of meat processing might be initiated in the village. The second
meeting was at the Integrated District Offices Complex, Anthipally village, Shameerpet Mandal, Medchal-Malkajgiri
District on 30-11-2022 with veterinary doctors and livestock officers. Smt. Shobha Rani discussed activities of the MGMG
programme and what advisory ICAR-NRC on Meat Scientists could give to village livestock owners, meat processors
and butchers. Third meeting was on 30-12-2022, with the staff of the primary veterinary centre (PVC), Keesara and
met with Dr Shyamala Naidu and other staff, discussed effective coordination between ICAR-NRCM and veterinary
hospitals of Keesara.

™ g ICAR-NATIONAL RESFARGH Gy
! s |-r~-m=|

ICAR-NRC on Meat staff with the staff of Madharam village Gram panchayat & Medchal-Malkajgiri District
Veterinary Officers
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Programmes under NEH Region

Investigators

Dr. A. R. Sen, Dr. C. Ramakrishna, Dr. Suresh Devatkal, Dr. M. Muthukumar, Girish Patil S., Dr B.M. Naveena and
Dr. Kandeepan, G.

An outreach program on ‘Livestock Health for Livelihood Augmentation & Women Empowerment in Hill
Districts of Assam’, supported by ICAR-NRC Meat, Hyderabad was organized in collaboration with Department of
Animal Husbandry & Veterinary, Govt. of Assam, during 15 - 18 March, 2022. Programmes were organized at Retzawl
locality of Dima Hasao district and Matipung locality of Diphu, Karbi Anglong district where a total of 176 farmers,
comprising mostly women, were distributed with literature on the prevention and control of common infectious
diseases along with medicines and health supplements for pigs, poultry and goats reared by the farmers.

: f ke 354 1 = L8 <
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Outreach program on ‘Livestock Health for Livelihood Augmentation & Women Empowerment

A one-day training programme on “Augmenting Farmers” income in the NEH region through Promotion of
Entrepreneurship in Mithun Meat Processing and Value Addition” was organized in collaboration with ICAR-NRC
on Mithun, Medziphema, Nagaland for farmers and butchers. Dr Suresh Devatkal and Dr Girish Patil S, the resource
persons from ICAR-NRC on Meat highlighted the importance of hygienic meat production and value addition in Mithun
meat for doubling the farmers’ income. Dr Sentinungla Ao, Deputy Director, DMC, Dimapur, was the chief guest
during the inaugural session. She also participated in the training program. In the program, hands-on training on the
production of value-added products from Mithun meat and milk was demonstrated. On this occasion, 20 farmers from
the Noklak district, six butchers from the Dimapur district, scientists, and staff members of the institute participated in
the program.

Training programme at ICAR-NRC on Mithun

An interactive meeting on “Pig Production and Processing Technology for entrepreneurship development - a

way forward to Atmanirbhar Bharat” was conducted at the
College of Veterinary Sciences & AH, CAU, Aizawl, Mizoram,
in collaboration with ICAR-National Research Centre on
Meat, Hyderabad, with Pig farmers on the 17" February 2022.
A MoU was signed between Mr. Thanhranga Chhakchhuak,
President, Bharatiya Kisan Sangh (Mizoram), and ICAR-
NRCM Hyderabad for establishing pig slaughterhouses
and facilities for further processing of pork. A meeting was
also organized with the State Animal Husbandry Officials to
improve the pig sector at Mizoram. A visit was made and
interacted with women entrepreneurs for improvement in
the value-added meat product sector. On the 18" of February,

i Annual Report -2022




ICAR - National Research Centre on Meat i

2022 different pig farms and proposed slaughterhouse were visited to know about the present practices and status.
It was a good interaction for promoting the meat sector, particularly hygienic meat production, value addition and
popularizing entrepreneurship in the meat value chain in the state of Mizoram. The scope of promoting the meat sector
in the area could be realized by interacting with farmers.

Training programme on “Hygienic meat production, processing and value addition” was organized during 15
to 16 March 2022, and 37 meat handlers and small entrepreneurs” attended the programme. Hygienic slaughter of pig
and goat was demonstrated, and different retail cuts were shown to the participants. A variety of value-added products
from chicken and pigs were processed, and the hands-on training was done. Ten native birds from the West Khasi
region were slaughtered for carcass and meat quality evaluation as a requirement of the Institute’s collaborative project.

Livestock health camps in Karbi Anglong district

The ICAR-NRCM, Hyderabad funded a series of livestock health camps in the Hill Districts of Assam for the
augmentation of livelihood and women empowerment in the hill districts of Assam. In a joint initiative, the Department
of Veterinary Medicine, College of Veterinary Science, AAU, Khanapara, Guwahati and the Directorate of Veterinary
& Animal Husbandry, Karbi Anglong District (Karbi Anglong Autonomous Council) organized health camps for
livestock farmers at two locations, viz. Matipung near Diphu and Manikpur near Manja.
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The team for the health camp
(November 2-3, 2022) comprised Dr
A R Sen, Principal Scientist, ICAR-
NRCM, Hyderabad, Dr Ditul Barman,
Assistant Professor, Department of
Veterinary Clinical Medicine, Ethics
& Jurisprudence, Dr Jyoti B Dutta,
Professor & Head, Dr Deepa Lahkar,
Assistant Professor, Dr Tinku Das, PhD
scholar and Dr Purushuttam Gogoi,
MVSc scholar from the Department of
Veterinary Epidemiology & Preventive

Medicine. A glimpse of the meeting of resource persons with women farmers in Matipung, Diphu

The livestock health camps in Matipung and Manikpur were attended by 40 and 30 women farmers,
respectively. Dr D. Mahanta, Director of Veterinary & Animal Husbandry, and nine Veterinary Officers were also
present in the meetings. The piggery was the predominant livelihood for all the farmers, who actively participated in
the discussions on pig health and management practices. However, due to the outbreak of African swine fever in to
switch over to goat rearing as the demand for alternative meat was high in the local Assam and adjoining states of the
north-east region, the resource persons motivated the farmers inhabitants

Women farmers interacting with the resource persons, Matipung, Dr A.R. Sen, Principal Scientist, ICAR-NRCM Hyderabad,
Diphu addressing the women farmers in Manikpur near Manja, Karbi
Anglong

The farmers were advised to take advantage of the climate and hilly terrain suitable for profitable goat rearing.
Accordingly, two Pashu-Sakhis were also selected by the farmers who will coordinate with the local Veterinary Officers
and the team from ICAR-NRCM, Hyderabad and CVSc, AAU, Khanapara. Team at the office of the Director, Veterinary
& Animal Husbandry Karbi Anglong, Diphu. The team also distributed leaflets regarding the scientific rearing of pigs,
goats and poultry (meat-producing animals) as well as vaccination schedules for livestock. There was a free distribution
of anthelmintics, vitamins and mineral supplements for the livestock possessed by the farmers.
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Other events organized

IMSACON XI Organized

A three days international meat conference on the theme ‘Novel Technologies and Policy Interventions for
sustainable meat value Chain” was organized at ICAR-National Research Centre on Meat, Chengicherla, Hyderabad
during 14-16 December, 2022. Dr B N Tripathi, Deputy Director General (AS), ICAR inaugurated the conference as
the Chief Guest and Dr Tarun Bajaj, Director, APEDA, New Delhi was the guest honour. Dr S B Barbuddhe, Director,
ICAR-NRC on Meat presided over the function. During his inaugural address, Dr Tripathi emphasized the need for
alleviating protein malnutrition through production of affordable quality protein in the form of milk, meat and eggs.
In his key note address Dr Tarun Bajaj, Director, APEDA opined that India should become FMD disease free without
vaccination to augment our buffalo meat export in the international market. During the conference, an industry-
scientists round table meeting was organized to address the needs of the industry. Over 250 scientists, meat industry
personnel, progressive farmers, entrepreneurs, state and central government officials, staff and students from different
countries and from different states of India attended the event. During the valedictory function, Chief Guest Dr S. Glory
Swarupa, Director General, National Institute of Micro, Small and Medium Enterprises called for increased women
participation in entrepreneurship and urged for the collaboration with NI-MSME.

An exclusive Round Table Meeting with experts from scientific institutions, industries, policy makers, and
regulators from MoFPI, NABARD, APEDA, FSSAI, DAHD was held to bring together various meat and poultry sector
stakeholders and synthesize a document highlighting their contributions in Nation building. The meeting is targeted to
evolve Action Plan for building modern, organized, sustainable and resilient meat and poultry sector in India.

Hon’ble DDG (AS), Dr. B. N. Tripathi addressing the gathering
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Round Table Conference

Institute Management Committee meeting

Institute management committee meeting was organized on 15 March, 2022. Activities at the institute were presented.
Various issues of the institute were discussed as per agenda.
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23! Foundation Day Celebrated

ICAR-National Research Centre on Meat, Hyderabad celebrated its 23" Foundation Day on 22" February,
2022. The Chief Guest, Shri Suresh Chitturi, Vice Chairman & MD, Srinivasa™ Farms Pvt. Ltd., Hyderabad appreciated
the efforts of NRC on Meat in the sustainable development of meat sector in the country. The Guest-of-Honor, Mr.
Rajesh, K., Head-Food Safety & Quality, Delightful Gourmet Pvt. Ltd., (Licious), Bangalore applauded the scientific
interventions and entrepreneurship development activities of the institute. In his welcome address, Dr. S. B. Barbuddhe,
Director, NRCM highlighted the significant activities and achievements of ICAR-NRC on Meat in the past one year.
On this occasion, successful entrepreneurs and best performing employees of ICAR-NRC on Meat in various categories
were honoured by the dignitaries. Several publications were released and a brainstorming session on ‘Meat Sector
@2047 and Establishment of Meat Hub” was organized in hybrid mode. The program was attended by ICAR-NRC on
Meat staff, former Directors, ex-employees of ICAR-NRCM, students and research scholars of the Center, faculty from
SAUs/SVUs, and various senior officials of ICAR Institutes in Hyderabad, stakeholders, officials from Telangana State
Animal Husbandry Department and Sheep Federation and entrepreneurs.

Release of immunochromtographic chicken detection kit on Foundation Day

Demonstration on backyard poultry under DAPSC

ICAR-National Research Centre on Meat, Hyderabad organized a programme on awareness and demonstration
of backyard poultry in collaboration with Krishi Vigyan Kendra, Deccan Development Society, Zaheerabad on 4" March,
2022 at Shamsillapur village of Sanga Reddy district, Telangana under DAPSC scheme. Speaking on the occasion Dr.
S. B. Barbuddhe, Director, ICAR-NRC on Meat informed the participants that this is a part of the union government’s
initiative for doubling of farmers” income and improving the livelihoods of the rural women. On this occasion, 50 SC
women were provided each with 20 backyard poultry birds, 20 kg poultry feed, 1 feeder and 1 waterer. An awareness
programme was organized on this occasion to create awareness among the SC women on management practices to be
followed and care to be taken for backyard poultry rearing under rural conditions.

Awareness program at Zaheerabad
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National Girl Child Day-2022 celebrated

National Girl Child Day was celebrated at ICAR-National Research Centre on Meat, Hyderabad on 24" January
2022. Dr. S.B. Barbuddhe, Director, ICAR-NRC on Meat insisted the importance of change in attitude and perception
towards girl child in our society and also highlighted on Governments’ initiatives to empower girl child. The Chief Guest,
Mrs. Usha Dheram, President, Abhaya Association for Women Empowerment delivered a lecture on “ Empowering Girls
for a Brighter Tomorrow”. The Director NRCM felicitated four young women who had an inspirational journey to their
success with “Young Women Achiever Award” and motivated them.

Celebration of National Girl Child Day

World Soil Day celebrated

World soil day was celebrated at ICAR-National Research Centre on Meat, Hyderabad on 5" December, 2022. On this
occasion, Director, Dr. S. B. Barbuddhe, narrated the importance of soil in agriculture and briefed about the theme of

World soil day for the year 2022. All the staff participated in the programme.

“ WORLD SOIL DAY *
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XVII Institute Research Council Meeting

XVII Institute Research Council meeting of ICAR-National Research Centre on Meat, Hyderabad was held on 20 and
21 September 2022. The meeting was chaired by Dr S. B. Barbuddhe, Director, ICAR-NRCM and Dr. Shashi Kumar,
M., Professor & Head, Department of Livestock Products Technology, Veterinary College, PVNRTSU, Hyderabad
was the External Expert. Dr Shashi Kumar, M. in his initial remarks reminisced his long association with the ICAR-
NRCM and appreciated the progress it made over the years. Dr S. B. Barbuddhe, Chairman highlighted the major
achievements made by the institute in the last one year. All the scientists presented the progress report of their
respective research projects.

XVI Research Advisory Council Meeting

The XVI Research Advisory Council meeting of ICAR-National Research Centre on Meat, Hyderabad was held on
5th August, 2022.
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Trainings attended by the staff during the year 2022

Name | Training program attended | Date | Venue
Dr.S. B. Barbuddhe | Executive Development Programme on Leadership 4-9 July ICAR-NAARM, Hyderabad
Development
Dr.Y.Babji Five-day skill development-cum-training program | 23 -27 Aug | CSIR-CIMAP Research Centre,
on “Cultivation, Primary Processing, Quality Aspects Boduppal, Hyderabad.
and Marketing of Commercially Important Aromatic
and Medicinal Plants” (Sponsored by CSIR-Aroma
Mission Phase II - HCP 0007). Offline.
Dr. Naveena B. M GIZ-Dale Carnegie ToT program on “Effective delivery | 26-29 May | Online
of trainings using participatory training methods-
Human wildlife conflict mitigation in India”
Dr. Muthukumar M. |1. IP Awareness/ Training program under National 04 July Online
Intellectual Property Awareness Mission
2. Animal Meat & Meat Products & COVID- TOT 6 May ICAR NRC on Meat, Hyderabad.
conducted by FSSAI
Dr. P Baswa Reddy | APEDA Annual Training of Evaluation Committee 14 Feb Online
(EC) members on accreditation and surveillance of
organic certification bodies.
Dr. Deepak B. Rawool | 1. Biosafety and Biosecurity issues in relation to 25-26 Aug | LUVAS, Hissar
Anthrax
2. NABL Assessor Training Program as per ISO/IEC | 19-23 Dec | ICAR-NAARM, Hyderabad
17025: 2017 for ICAR Scientists
Dr. Kandeepan.G 1. Application of Bioinformatics in Agricultural 15-24, Nov | ICAR-NAARM, Hyderabad
Research and Education (Physical)
2. Emotional Intelligence at Workplace for 21-25Feb | Centre for Organization
Scientists/ Technologists Development, Hyderabad
(Sponsored by the Department of Science and
Technology) (Virtual)
3. Winter School (virtual) on Advanced Application The E R Institut
of Nanotechnology for Food and Environment 15 Feb Neiv B’:ﬁf eeourees ISt
Dr. Gireesh Babu P. | 1. Metagenomic Data Analysis 18-21 Oct ICAR-IASRI, New Delhi
2. Laboratory Assessors’ Training Course (Physical) 19-23 Dec | ICAR-NAARM, Hyderabad
Dr Yogesh P. Gadekar | 21 days ICAR sponsored winter school on “Obtaining 8-28 Feb ICAR-NRConMeat, Hyderabad.
globally recognized certifications for ensuring quality
and safety of milk, meat, poultry, and fish and
establishing food testing laboratory”
Dr. Vishnuraj M R 1. NABL Assessor Course 19-23 Dec ICAR- NAARM, Hyderabad
2. General Requirements for Proficiency Testing as per | 21-24 June | NABL Hyderabad,
1SO/ IEC 17043
3. Online Training - Concepts of Measurement
Uncertainty & Decision Rule as per ISO/IEC 30 June ITCESAN,
17025:2017 Requirements Mumbai
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Seminar/Symposium/Conferences/meetings/workshops etc.

attended by

——

35t Meeting of Scientific Panel on Biological

S.B. Barbuddhe

hazards 8 March Virtual

II Convocation of PVNR Telangana Veterinary S.B. Barbuddhe 7 April PVNRTVU, Rajendranagar,
University Hyderabad

ICAR Directors” Conference S.B. Barbuddhe 13 April NASC Complex, New Delhi
Glue Grant meeting organized by Dept. of Higher | S.B. Barbuddhe 2 May Online

Education, Govt. of India and IIT, Hyderabad

National Conference on Self-reliant Coastal S.B. Barbuddhe 11-13 May ICAR CCARI, Goa

Agriculture

Webinar ICAR-National Bureau of Animal |S.B. Barbuddhe 227 May ICAR-NBAGR, Karnal (Virtual)
Genetic Resources (ICAR-NBAGR) is celebrating

the “International Biodiversity Day - 2022”

Celebration of World Food Safety Day S.B. Barbuddhe 7 June Mumbeai Veterinary College
36" Meeting of Scientific Panel on Biological | S.B. Barbuddhe 15 June Virtual

hazards

XX NAVS Convocation cum Scientific Convention | S. B. Barbuddhe 20-21 June Nagpur Veterinary College,

on Restructuring veterinary education, research Nagpur

and extension for enhancing livestock and poultry

production to boost the GDP.

Inaugural session of Diamond Jubilee of Ni-MSME | S.B. Barbuddhe 29 August Ni-MSME, Hyderabad

National Seminar on Harnessing the Potential of
Panchabhutas (tatvas) for Sustainable Climate
Resilient Rainfed Agriculture.

S.B. Barbuddhe
Y. Babji

28-29 September

ICAR- CRIDA, Hyderabad

Joint. FAO/WHO  Expert  Meeting on
Microbiological Risk Assessment of Listeria
monocytogenes in foods

S.B. Barbuddhe

24-28 October

FAO, Rome

National Seminar cum Annual Conference - 2022
on the theme “Prospects and Potential of Small
Ruminant Production for Enhancing Income
under Changing Scenarios”

S.B. Barbuddhe
Yogesh Gadekar

10-12 November

ICAR-CSWRI, Avikanagar

Eleventh meeting Academic Council of P.V.
Narsimha Rao Telangana Veterinary University

S.B. Barbuddhe

11 November

PVNRTVU, Hyderabad

Inauguration of NABL Assessors Training Course

S.B. Barbuddhe

19 December

ICAR-NAARM, Hyderabad

International Conference on Reimaging Rainfed
Agro-ecosystems: Challenges and Opportunities

S.B. Barbuddhe
Y. Babji

C. Ramakrishna

22-24 December

ICAR- CRIDA, Hyderabad

Third meeting of National Steering Committee of | S.B. Barbuddhe 8 December FSSAI New Delhi
FSSAI
Green Nanoparticles: Applications to D (Ontine)
reen Nanoparticles: Applications to Drug |y Babii ]
Delivery (Knowledge enhancing workshop) ) 18-20 October | JICAR-NRC on Meat,
Hyderabad.
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XI™ conference of the Indian Meat Science
Association (IMSACON-XI) and International
Symposium on ‘Novel Technologies and Policy
Interventions for Sustainable Meat Value Chain’

A.R.Sen

Y.Babji

B. M. Naveena
Muthukumar, M
C. Ramakrishna
Deepak B. Rawool
S. Kalpana
Gireesh Babu P.

L. R. Chatlod
Yogesh P. Gadekar
Rituparna Banerjee
M. R. Vishnuraj

14-16 December

ICAR-National Research Centre
on Meat, Hyderabad.

Member, APEDA joint inspection team | Dr.Y.Babji 19 February Paradesipalem, Visakhapatnam,

and physically inspected M/s. Vizag Food Andhra Pradesh

PvtLtd.,,Modern Abattoir under PPP mode,

GVMC)

Incubator Connect- Hyderabad Roundtable Muthukumar, M 24 August AgHub  Incubator,  Prof.
Jayashankar Telangana State
Agricultural University
Campus, Hyderabad

Review meeting of Food & Beverages sector | Muthukumar, M 26 September United Nations Industrial

survey findings Development Organization,
New Delhi

National ~Seminar on ‘Revisiting poultry | P Baswa Reddy 6 May ICAR-DPR, Hyderabad

production and marketing systems for addressing

the fast changing consumer preferences” Organized

by Hyderabad chapter of Indian Poultry Science

Association

Brainstorming Workshop on Organic Farming P Baswa Reddy 10 June ICAR-NAARM, Hyderabad.

National workshop on Pathways for effective | P Baswa Reddy 18-19 Aug ICAR-NAARM, Hyderabad.

implementation of SC sub-plan scheme in ICAR.

Scientific Advisory Committee (SAC) meeting as | P Baswa Reddy 26 February DDS-KVK, Zaheerabad

expert member.

Meeting with Honorable Minister of Animal | P Baswa Reddy 10" January Directorate of AH, Hyderabad

Husbandry, Fisheries and Dairy Development on

Improving the Modern Abattoir Facility (MAF) at

Chengicherla.

Meetings of FSSAI Scientific Panel on “‘Meat and | P Baswa Rey 13 March, 24 June | Online

meat products including poultry” as NetSCoFAN and 7 November

nominee.

Meeting of APEDA committee on Vegan food | P Baswa Reddy 21 March Online

standards

GHMC level Slaughter house monitoring | C. Ramakrishna 29 September GHMC, Hyderabad

committee meeting

International Veterinary Pathology Congress - | C. Ramakrishna 17-20 November | PVNRTVU, Rajendranagar,

2022 and International ----symposium on “Global Hyderabad

challenges in rapid diagnosis and management of
animal and poultry diseases for improved health
and productivity”
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International Conference on Natural Science and | Kandeepan.G 30 November to | Goa University, Taleigao
Green Technologies for Sustainable Development 2 December, Plateau, Goa.
(NTSD-2022) (Physical)
Nanosafety challenges: Rethinking nanosafety Kandeepan.G 18 May The Energy and Resources
(virtual) - DBT-TDNBC_DEAKIN “Research Institute (TERI), New Delhi
Network Across continents for learning and
innovation” (DTD-RNA)
Webinar European Research Council Grants for Kandeepan.G 14 July EURAXESS, EU & India
Top Researchers from India (virtual) Bioscience
Webinar MSCA Staff Exchanges Call Kandeepan.G 18 October EURAXESS, EU & India
How researchers & institutions can collaborate Bioscience
with Europe (virtual)
ICAR South Zone Sports Meet 2022, ICAR- Kandeepan.G 22-25 November | SCR Sports Ground,
NAARM Secunderabd
22" JSVPT & International Symposium on “New | S. Kalpana 2-4 November | Veterinary College & Research
horizon in veterinary pharmacology and Institute, Namakkal
toxicology research: way forward to augment
livestock health and Production”
14" Kerala Veterinary Science Congress 2022 | S. Kalpana 12-13 November | College of Veterinary and
on “One health approaches in management of Animal Sciences, Mannuthy,
animal health care-New paradigm Kerala
Online technical session under FoSTaC ToT | B. M. Naveena 6 May Online
programme on Advance Manufacturing- Animal
Meat and Meat Products M. Muthukumar
Gireesh Babu P.
G. Kandeepan
Yogesh Gadekar
Rituparna Banerjee
M. R. Vishnuraj
Workshop on “Vishwa Hindi Diwas” L. R. Chatlod 10 January ICAR-NRC on Meat,
Hyderabad
Webinar on “Smart Agriculture and Budget | L. R. Chatlod 24 February ICAR-NRC on Meat,
Implementation” Hyderabad
Hindi workshop L. R. Chatlod 13 June ICM, Hyderabad
Hindi workshop L. R. Chatlod 21 October NFDB, Hyderabad
Poultry India Expo L. R. Chatlod 24 November Hitec City, Hyderabad
Rituparna Banerjee
Yogesh Gadekar
5" India Droplet Digital PCR Symposium organized | Vishnuraj M R 5 December Taj Vivanta, Navi Mumbai,
by Bio-Rad Inc., USA
1 National Seminar on ‘Importance of Meat | Vishnuraj M R 3 December Meat Products of India, Govt.
Processing and Technologies for Value Addition of Kerala,
of Meat’
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Research Papers

Abishad, P., Vergis, ]., Unni, V., Ram, V.P., Niveditha, P, Yasur, ., Juliet, S., John, L., Byrappa, K., Nambiar, P., Kurkure,
N. B., Barbuddhe, S. B. and Rawool, D. B. (2022). Green synthesized silver nanoparticles using lactobacillus
acidophilus as an antioxidant, antimicrobial, and antibiofilm agent against multi-drug resistant enteroaggregative
Escherichia coli. Probiotics and Antimicrobial Proteins, 14(5): 904-914. https:/ / doi.org/10.1007 /s12602-022-09961-1
(NAAS ID P154; Score 10.61).

Bhargavi, D., Sahu, R., Nishanth, M.A.D., Doijad, S.P., Niveditha, P., Kumar, O.R.V., Sunanda, C., Girish, P.S., Naveena,
B.M., Vergis, J., Malik, S.V.S., Kurkure, N.B., Barbuddhe, S.B. and Rawool, D.B. (2022). Genetic diversity and risk
factor analysis of drug-resistant Escherichia coli recovered from broiler chicken farms. Comparative Immunology,
Microbiology and Infectious Diseases, 93: 101929. https:/ /doi.org/10.1016/j.cimid.2022.101929 (NAAS ID C129;
Score 8.27).

Devatkal S. (2021). Differential expression of myofibrillar proteins during chilling and ageing of chevon semitendinosus
muscle. Journal of Meat Science, 16 (1 & 2) 61-653. (NAAS ID J344; Score 4.78).

Devatkal S. and S. Haunshi (2021). Identification of meat quality indicators to differentiate thigh (dark) and breast
(white) meat in broiler chicken. Indian Journal of Poultry Science, https:/ /doi.org/10.5958 /0974-8180.2021.00034.9
(NAAS ID 1091; Score 5.85).

Gourkhede, D. P., Nishanth, M.A.D., Ram, V.P., Abishad, P., Yasur, J., Pollumahanti, N., Vergis, J., Malik, S.V.S,,
Barbuddhe, S.B. and Rawool, D.B. (2022). Antimicrobial efficacy of chitosan encapsulated Cecropin-A
(1-7)-melittin-cell-penetrating peptide against multi-drug-resistant Salmonella Enteritidis. Journal of Drug
Delivery Science and Technology, 78: 103981. https:/ /doi.org/10.1016/j.jddst.2022.103981 (NAAS ID J174; score
9.98).

Haunshi, S., Devatkal, S., Prince, L.L., Rajkumar U., Kannaki R. and Chatterjee, R.N. (2022). Carcass characteristics, meat
quality and nutritional composition of Kadaknath, a native chicken breed of India. Foods, 11: 3603. https:/ /doi.
org/10.3390/foods11223603 (NAAS ID F064; Score 10.35).

Haunshi, S., Ullengala, R., Prince, L.L., Ramasamy, K., Gurunathan, K., Devatkal, S. and Chatterjee, R.N. (2022). Genetic
parameters of growth traits, trend of production and reproduction traits, and meat quality status of Ghagus, an
indigenous chicken of India. Tropical Animal Health and Production, 54(3):170. https:/ /doi.org/10.1007 /s11250-
022-03166-y (NAAS ID: T105; IF: 7.56)

Kalpana, S. Muthukumar, M. and C. Umamaheswara, Rao (2022). HPLC determination of sulphonamide residues in
field samples of buffalo meat. Journal of Veterinary Pharmacology and Toxicology, 21:48-51. (NAAS ID ]541; Score
4.43)

Kalpana, S., C. Umamaheswara Rao and Muthukumar, M. (2022). Simultaneous detection and quantification of four
sulfonamides in buffalo meat using RP-HPLC. Journal of Meat Science 17: 37-43. (NAAS ID ]344; Score 4.78).

Kandeepan, G., Aaliya T., and Shashikumar M. (2022). Effect of aerobic and modified atmosphere packaging on
quality characteristics of chicken leg meat at refrigerated storage, Poultry Science, 101(12): 102170. https:/ /doi.
org/10.1016/j.psj.2022.102170 (NAAS ID: P147; Score 9.35).

Kiran, M., Naveena, B.M. and Banerjee R. (2022). Exploring the dynamics of women consumer preference, attitude
and behaviour towards meat and meat products consumption in India. Meat Science, 193:108926. https:/ /doi.
org/10.1016/j.meatsci.2022.108926 (NAAS ID M029; score 11.21).

Kumar, E., Krishnaiah, N., Shashikumar M., Kalyani, P., Gopala Reddy, A., Chatlod, L.R. and Sonali, M. (2022).
Evaluation of acid fast staining and fluorescence staining methods for detection of Mycobacterium tuberculosis
complex members from tissue samples collected from bovines from slaughterhouses. The Pharma Innovation
Journal, 11(4):883-887. (NAAS ID TO050; score 5.23).

Kumar, G., Gireesh-Babu, P., Rajendran, K.V., Goswami, M., Chaudhari, A. (2022). Gain of function studies on predicted
host receptors for white spot virus. Fish and Shellfish Immunology, 131: 196-205. https://doi.org/10.1016/].
£51.2022.09.010 (NAAS ID F014; Score 10.58).
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Kumar, M., Goswami, M., Nayak, S.K., Gireesh-Babu, P. and Chaudhari, A. (2022). Evaluation of the Binding Affinity
of a Gonadotropin-Releasing Hormone Analogue (GnRH-a) Buserelin through in silico and in vivo testing in
Clarias magur. Current Proteomics, 19(2): 163-170. https:/ /doi.org/10.2174/1570164618666210426090916 (NAAS
ID C201; Score 6.84).

Meel, S.K., Pandey, A., Gadekar, Y.P., Soni, A., Meena, P., Gurjar, A.S. and Chauhan, V.K. (2022). Age and sex affect
carcass traits and meat quality in Malpura sheep. Indian Journal of Animal Research. https:/ /doi.org/10.18805/
IJAR.B-4864 (NAAS ID 1040; Score: 6.44).

Mushtaq, Z., Pani Prasad, K., Jeena, K., Rajendran, K.V., Martina P., Gireesh-Babu, P. (2022). Class a scavenger
receptor-A5 gene in Cirrhinus mrigala: Cloning, characterisation and expression patterns in response to bacterial
infection. Gene, 848:146897. https:/ /doi.org/10.1016/j.gene.2022.146897 (NAAS ID G002; Score 9.69).

Naveena B.M., Banerjee R., and Muthukumar, M. (2022). Antioxidant and angiotensin-I-converting enzyme (ACE-I)
inhibitory activities of protein hydrolysates derived from water buffalo (Bubalus bubalis) liver. Journal of Food
Science and Technology. https:/ /doi.org/10.1007/s13197-022-05571-5 (NAAS ID ]248; Score 8.70).

Nischala, S., Vaithiyanathan, S, Ashok, V. Kalyani, P. Srinivas, C., Aravind Kumar,
N., and  Vishnuraj @ MR (2022). Development of a  Touchdown—Duplex  PCR
assay for authentication of sheep and goat meat. Food Analytical  Methods, 1-8.
https:/ /doi.org/10.1007 /s12161-022-02234-1 (NAAS ID F034; Score 9.37).

Pathak, R., Vergis, ]., Chouhan, G., Kumar, M., Malik, S. S., Barbuddhe, S.B., and Rawool, D.B. (2022). Comparative
efficiency of carbohydrates on the biofilm-forming ability of enteroaggregative Escherichia coli. Journal of Food
Safety, 42(3): €12971. https:/ /doi.org/10.1111/jfs.12971 (NAAS ID ]245; score 7.95).

Pavan-Kumar, A., Singh, S., Mishra, A., Suman, S., Gireesh-Babu, P., Chaudhari, A., Kang-Ning Shen, and Borsa, P.
(2022). Characterization of mitochondrial genome of Indian Ocean blue-spotted maskray, Neotrygon indica and
its phylogenetic relationship within Dasyatidae Family. International Journal of Biological Macromolecules, 223:
458-467. https:/ /doi.org/10.1016/j.ijbiomac.2022.10.277 (NAAS ID I184; Score 12.95).

Prasastha Ram, V., Yasur, J., Abishad, P., Unni, V., Purushottam Gourkhede, D., Nishanth, M.A. D., Niveditha, P.,
Vergis, J., Malik, S.V.S., Byrappa, K., Kurkure, N.B., Ramesh, C., Dufosse, L., Rawool, D.B. and Barbuddhe, S.B.
(2022). Antimicrobial efficacy of green synthesized nanosilver with entrapped cinnamaldehyde against multi-
drug-resistant enteroaggregative Escherichia coli in Galleria mellonella. Pharmaceutics, 14(9): 1924. https:/ /doi.
org/10.3390/ pharmaceutics14091924 (NAAS ID P047; Score 12.32).

Ram, R., Pavan-Kumar, A., Haldar, C., Gireesh-Babu, P., Rasal, K., Chaudhari, A. (2022). Molecular cloning and
expression profiling of insulin-like growth factor 2 and IGF-binding protein 6 in Clarias magur (Hamilton 1822).
Animal Biotechnology, 17:1-12. https:/ / doi.org/10.1080/10495398.2022.2086561 (NAAS ID A172; Score 8.28).

Sathiyanarayanan, A., Goswami, M., Nagpure, N., Gireesh-Babu, P., and Das, D.K. (2022). Development and
characterization of a new gill cell line from the striped catfish, Pangasianodon hypophthalmus (Sauvage, 1878).
Fish Physiology and Biochemistry, 48(2):367-380. https:/ /doi.org/10.1007/s10695-022-01053-9 (NAAS ID F012;
Score 8.79).

Sathiyanarayanan, A., Yashwanth, B.S., Pinto, N., Thakuria, D., Chaudhari, A., Gireesh-Babu, P., Goswami, M. (2022).
Establishment and characterization of a new fibroblast-like cell line from the skin of a vertebrate model,
zebrafish (Danio rerio). Molecular Biology Reports, 26. https://doi.org/10.1007/s11033-022-08009-5 (NAAS ID
MO072; Score 8.32).

Unni, V., Abishad, P., Prasastha Ram, V., Niveditha, P., Yasur, ]., John, L., Nambiar, P., Juliet, S., Latha, C., Vergis, J.,
Kurkure, N.V., Barbuddhe, S.B. and Rawool, D.B. (2022). Green synthesis, and characterization of zinc oxide
nanoparticles using Piper longum catkin extract and its in vitro antimicrobial activity against multi-drug-
resistant non-typhoidal Salmonella spp. Inorganic and Nano-Metal Chemistry, 1-9. https:/ /doi.org/10.1080/2470
1556.2022.2078356 (NAAS ID 1124; score 7.72).
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Research Papers without NAAS ID/score

Arya, P.R., Abishad, P., Unni, V., Ram, P.V., Pollumahanti, N., Yasur, J., John, L., Karthikeyan, A., Nambiar, P., Juliet,
S., Vinod, V.K,, Vergis, ]., Kurkure, N.B., Barbuddhe, S.B., Byrappa, K. and Rawool, D.B. (2022). Facile synthesis
of silver-zinc oxide nanocomposites using Curcuma longa extract and its in vitro antimicrobial efficacy against
multi-drug resistant pathogens of public health importance. Inorganic Chemistry Communications, 110356.
https://doi.org/10.1016/j.inoche.2022.110356 (International 1F:2.495).

Wisdom, K.S., Bhat, .A., Pathan, M.A., Chanu, T.I., Kumar, P., Gireesh-Babu, P., Walke, P., Nayak, S.K., and Sharma, R.
(2022). Teleost Nonapeptides, Isotocin and Vasotocin administration released the milt by abdominal massage
in male catfish, Clarias magur. Frontiers in Endocrinology, 13:899463. https:/ /doi.org/10.3389/ fend0.2022.899463
(International IF: 6.055).

Books authored/edited

Barbuddhe., S.B., Deepak B. Rawool. and Vishnuraj M.R. (2022). Rapid Laboratory Methods for Detection of Zoonotic
Pathogens and Meat Frauds. ICAR-NRCM. ISBN:978-93-5593-243-3.

Girish, P.S., Shahaji Phand, Yogesh P. Gadekar and Sushrirekha Das (2022). Traceability based value chain management
in meat sector for achieving food safety and augmenting exports. Published by: National Institute of Agricultural
Extension Management and ICAR-National Research Centre on Meat, Hyderabad - 500 092. ISBN: 978-93-
91668-32-7 (103 pages)

Kandeepan G. (2022). Buffalo meat processing: Relevance of age and gender. LAP LAMBERT Academic Publishing.
ISBN: 978-620-3-30703-0.

Kandeepan G. (2022). Eco-friendly nanocomposite packaging for meat and meat products. ICAR-National Research
Center on Meat. ISBN: 978-81-954199-1-3.

Kandeepan G. (2022). Nanomaterials for safety and quality augmentation of animal origin foods. ICAR-National
Research Center on Meat. ISBN: 978-81-954199-2-0.

Kandeepan (2022). Packaging concepts for buffalo meat. ICAR-National Research Center on Meat. ISBN: 978-81-
954199-3-7.

Kandeepan G., Thomas, R., and Gadekar Y.P. (2022). Abattoir practices and animal products technology. ISBN:
978-93-92725-84-5/ e-ISBN: 978-93-92725-89-0. Brillion Publishing, Delhi. (230 pages).

Kandeepan. G, and Babji. Y. (2022). Technology venture and entrepreneurship in Indian meat sector. ICAR-National
Research Centre on Meat. ISBN: 978-81-954199-0-6.

Naveena B. M., Muthukumar M., Kiran M., Banerjee, R., Sen, A.R. and Barbuddhe S.B. (2022). Asiatic water buffalo - A
sustainable and healthy red meat source. Springer, Singapore. ISBN: 978-981-19-2618-1.

Vishnuraj M.R., Baswa Reddy, P., Rawool, D.B., Kalpana, S., Muthukumar, M. and Barbuddhe S.B. (2022). Analytical
Methods in Meat Safety. ICAR-NRCM. ISBN:978-93-5717-952-2.

Book chapters

Arvind Soni, Gadekar Y.P. and Das S. (2022). Value addition to sheep meat and milk. In: Processing and Quality Evaluation
of Postharvest products of Sheep and Rabbits. Arun Kumar Tomar, Shahaji Phand, Arvind Soni, Vinod Kadam
and Sushrirekha Das (Eds). CSWRI, Rajasthan and National Institute of Agricultural Extension Management,
Hyderabad, India. ISBN: 978-93-91668-33-4.86-90.

Banerjee R., Naveena, B.M., Kiran, M. and Biswas, S. (2022). Proteomic approaches for authentication of foods of animal
origin. In: Food Proteomics -Technological Advances, Current Applications and Future Perspectives. Maria Lopez
Pedrouso, Daniel Franco Ruiz and Jose M. Lorenzo (Eds.) Pp: 301-336. Academic Press.

Barbuddhe, S.B., Vergis, J., and Rawool, D.B. (2020). Immunodetection of bacteria causing brucellosis. In: Methods in
Microbiology (Vol. 47, pp. 75-115). Academic Press.
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Bhandare, S., and Gadekar, Y. (2022). Ethnic meat products/Indian subcontinent. In Referenice Module in Food Science.
Elsevier. https:/ /doi.org/10.1016/b978-0-323-85125-1.00075-2

Gauri Jairath, Y.P. Gadekar and A.K. Shinde 2022. Biogenic amines: An issue in meat quality and safety. In: Safety and
quality in meat industry: innovative approaches. P. K. Singh, and S Das (Eds.) ISBN 9789390435036. Pp: 213-245.
Daya Publishing House, New Delhi.

Gireesh-Babu, P., Chaudhari, A. (2022). RNA Interference Vaccines for Disease Control in Aquaculture. In: Makesh
M., Rajendran K.V. (eds) Fish immune system and vaccines (pp 167-180). Springer, Singapore. https://doi.
org/10.1007/978-981-19-1268-9_8.

John, L., Vergis, J., Rawool, D.B. and Barbuddhe, S.B. (2022). Genomic methods for detection of zoonoses. In: Rapid
Laboratory Methods for Detection of Zoonotic Pathogens and Meat Frauds (Pp 54-64). ICAR-National Research
Centre on Meat.

Kalpana, S., C. Umamaheswara Rao and Muthukumar, M. (2022). Antibiotic residues: regulatory perspectives and
analysis by HPLC. In: Analytical methods in meat safety. ISBN no: 978-93-5717-952-2. pp127.

Kalpana, S., Ch. Umamaheswara Rao and Muthukumar. M. (2022). Quantitative analysis of four nitrofuran metabolites
in broiler chickens using LC-MS/MS. In: Analytical methods in meat safety. ISBN no: 978-93-5717-952-2 pp109.

Kandeepan G. (2022). Application of nanoparticles for quality and safety enhancement of foods of animal origin. In:
Nanotechnology in Agriculture and Environmental Science. Sunil K Deshmukh, Mandira Kochar, Pawan Kaur,
Pushplata Prasad Singh (Eds.). Taylor and Francis, CRC Press, London. pp. 227-260. ISBN. 9781003323945

Muthukumar, M., and Naveena, B.M. (2022). Traditional meat products-Scope for scale up and business plan. In: Agri-
business opportunities in north east India. Kadirvel, G., Roy, S.S., Ghatak, S., and Mishra, V.K. (Eds). pp 109-117.
Today and Tomorrow’s Printers and Publishers, New Delhi.

Muthukumar, M., Banerjee, R. and Naveena, B.M. (2022). Potential chemical hazards associated with meat. In: Reference
Module in Food Science. Elsevier. https:/ /www.sciencedirect.com/science/article/ pii/ B978032385125100051X

Muthukumar, M., Naveena, B.M., Banerjee, R., and Sanganbhatla, D. (2022). Role of spices and Herbs in Functional
Foods. In: Nutraceuticals: Food Applications and Health Benefits. Anita Kumari, and Gulab Singh (Eds). pp: 293-
320. Nova Science Publishers.

Muthukumar, M., Rituparna Banerjee and Naveena, B.M. (2022). Buffalo meat as a promising animal product. In:
Technological Intervention for Improving Productivity and Profitability in Buffalo Husbandry. Jerome et al. (Eds). pp:
113-119. ICAR-CIRB, Hisar, Haryana and National Institute of Agricultural Extension Management, Hyderabad.

Naveena, B.M., Kiran, M., Banerjee R. and Muthukumar, M. (2022). Water Buffalo. In: Reference Module in Food
Science. Elsevier. https:/ /www.sciencedirect.com/science/article/pii/ B9780323851251000788

Niveditha, P., Barbuddhe, S.B., and Rawool, D.B. (2022). Microbial analysis of Meat and Meat products- Food safety
Criteria. In: Analytical Methods in Meat Safety (Pp 49-52). ICAR-National Research Centre on Meat.

Niveditha, P., Barbuddhe, S.B., and Rawool, D.B. (2022). Microbiological standards for Meat and Meat products. In:
Analytical Methods in Meat Safety (Pp 31-37). ICAR-National Research Centre on Meat.

Niveditha, P., Barbuddhe, S.B., and Rawool, D.B. (2022). Microbiological analysis of meat and meat products to monitor
process hygiene. In: Analytical Methods in Meat Safety (Pp 45-48). ICAR-National Research Centre on Meat.

Niveditha, P., Barbuddhe, S.B., and Rawool, D.B. (2022). Preparation of test samples for the microbiological examination
of meat and meat products. In: Analytical Methods in Meat Safety (Pp 38-44). ICAR-National Research Centre on
meat.

Niveditha, P., Barbuddhe, S.B., and Rawool, D.B. (2022). Sampling plan with special reference to Meat and Meat
products. In: Analytical Methods in Meat Safety (Pp 19-30). ICAR-National Research Centre on Meat.

Niveditha, P., Nishanth, M.A.D., Barbuddhe, S.B., and Rawool, D.B. (2022). Essential requirements to ensure good
laboratory practices in a microbiological laboratory. In: Analytical Methods in Meat Safety (Pp 1-18). ICAR-
National Research Centre on Meat.
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Rawool, D.B. and Barbuddhe, S.B. (2022). Sampling plan, microbial meat analysis and standards. In: Rapid Laboratory
Methods for Detection of Zoonotic Pathogens and Meat Frauds (Pp 127-135). ICAR-National Research Centre on
Meat.

Rawool, D.B., Vergis, J. and Barbuddhe, S.B. (2022). Good laboratory practices in public health laboratory. In: Rapid
Laboratory Methods for Detection of Zoonotic Pathogens and Meat Frauds (Pp 114-126). ICAR-National Research
Centre on Meat.

Sahu, R., Anindita, S., Dadimi, B., Rawool, D.B. and Barbuddhe, S.B. (2022). Serological methods and their applications
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Addition of Meat’ organized by Meat Products of India, Govt. of Kerala, Kerala, India, 3" December.

Swetha, N., Vishnuraj, M.R., Navya, P., Anusha Chauhan., Uday Reddy, T., Aravind Kumar, N., Barbuddhe, S.B. (2022).
Polymerase spiral reaction (PSR): A rapid and cost-effective molecular technique for porcine DNA detection in
halal compliance. In: Book of Abstracts of International Conference on “Novel technologies and policy interventions
for sustainable meat value chain’ (IMSACON XI), ICAR-NRC on Meat, Hyderabad, 14-16 December, Pp. 41.

Vishnuraj, M.R., Anusha Chauhan, H., Uday Kumar Reddy, T., Aravind Kumar, N., and Vaithiyanathan, S., (2022).
Establishing an assured protocol for ‘non-animal-origin” testing: A case-study of testing preprinted plastic
currency notes. In: Book of Abstracts of International Conference on ‘Novel technologies and policy interventions
for sustainable meat value chain’ (IMSACON XI), ICAR-NRC on Meat, Hyderabad, 14-16 December, Pp. 36.

Vivekananda Reddy, B.V., Muthukumar, M., Naga Mallika, E., Eswara Rao, B., Sen, A.R., and Mishra, B.P. (2022).
Mapping of potential microbiological hazards in broiler chickens during slaughter at traditional chicken retail
outlets. (2022). In: Book of Abstracts of International Conference on “Novel technologies and policy interventions for
sustainable meat value chain’ (IMSACON XI), ICAR-NRC on Meat, Hyderabad, 14-16 December, Pp. 16.
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Lead Paper presented/Invited lectures delivered

Banerjee, R. (2022). Technology of Meat/Fish/Poultry Products. Invited lecture in Lecture Series organized by FT
Professional Chapter, Lady Irwin College, University of Delhi on 24 June.

Banerjee, R. (2022). Meat speciation with special reference to protein analysis and mass spectrometry. Lead paper
presented as an Expert Faculty in ICAR sponsored 21 days winter school on “Advances in proteomics and molecular-
based animal disease diagnostics” organized by COVAS, Udgir, MAFSU on 26 December.

Banerjee, R. and Naveena, B.M. (2022). Food fraud and authenticity across global food supply chain. Lead paper
presented in ICAR sponsored winter school on “Obtaining globally recognized certifications for ensuring quality and
safety of milk, meat, poultry and fish and establishing food testing laboratory’, at ICAR-NRC on Meat, Hyderabad,
from 8-28 February.

Banerjee, R. and Naveena, B.M. (2022). Lateral flow assay - a point-of-care approach in meat safety and authenticity.
Lead paper presented in SERB sponsored Accelerate Vigyan ‘Karyashala” on *Advanced preservation techniques and
analytical tools for quality assurance and safety of muscle foods’, at ICAR-NRC on Meat, Hyderabad, 18-25 January.

Banerjee, R. and Naveena, B.M. (2022). Meat protein fractionation: Gel-based and in-solution approach. Lead paper
presented in SERB sponsored Accelerate Vigyan ‘Karyashala” on “Targeted and High Throughput Sequence Data
Analysis Approaches for Candidate Gene Mining’, at ICAR-NRC on Meat, Hyderabad, 21 to 30 July.

Banerjee, R., Naveena B.M. and Muthukumar M. (2022). Chilling, freezing and superchilling process for improved shelf-
life of meat. Lead paper presented in SERB sponsored Accelerate Vigyan ‘Karyashala” on “Advanced preservation
techniques and analytical tools for quality assurance and safety of muscle foods’, at ICAR-NRC on Meat, Hyderabad,
18-25 January.

Banerjee, R., Naveena, B.M., Muthukumar, M., Sowmya D. and Kiran, M. (2022). Analytical methods for authentication
of foods of animal origin. Lead paper presented in ICAR sponsored winter school on ‘Obtaining globally
recognized certifications for ensuring quality and safety of milk, meat, poultry and fish and establishing food testing
laboratory’, at ICAR-NRC on Meat, Hyderabad, from 8-28 February.

Barbuddhe, S B. and Baswa Reddy, P. (2022). Organic livestock production for sustainable soil and human health. Lead
paper presented at National Seminar on ‘Harnessing the Potential of Panchabhutas (tatvas) for sustainable climate
resilient rainfed agriculture” at ICAR-CRIDA, Hyderabad, 28-29 September.

Barbuddhe, S.B. (2022) One health concept for combatting animal and human diseases in coastal regions. Lead paper
presented at National Symposium on ‘Self-reliant Coastal Agriculture” at ICAR-CCARI, Old Goa, 11-13 May.

Baswa Reddy P., and Barbuddhe S.B. (2022). Organic Livestock Production fof Sustainable Soil and Human Health.
Lead paper presented at National Seminar on ‘Harnessing the potential of Panchabhutas (tatvas) for sustainable
climate resilient rainfed agriculture” organized at ICAR-CRIDA 28-29 September.

Baswa Reddy, P. (2022). “Scientific approaches in sheep and goat value chain’ invited lecture in the training programme
organized by DVAHO, at Wanaparthy, 28 April.

Baswa Reddy, P. (2022). Climate resilient livestock promotion for livelihood security in rural areas. Invited lecture
presented in Training Programme on ‘Village Disaster Risk Planning and Implementation through Panchayat/
organized at NIRDPR, Hyderabad, 10-12 August.

Baswa Reddy, P. (2022). Overview of heavy metal residues in meat and meat products and existing methods for its
detection. Invited lecture in: FSSAI sponsored hands-on training on *Analysis of safety parameters in meat and meat
products as per FSSR, 2011" at ICAR-NRC on Meat 13-17 September.

Baswa Reddy, P. (2022). Promotion of Organic Livestock Production and Certification in India: Issues, Bottlenecks, and
Prospects. Invited lecture presented in the ‘Brainstorming Workshop on Organic Farming” at ICAR-NAARM,
Hyderabad. 10" June.

Baswa Reddy, P. and Barbuddhe S.B., (2022). ‘Certified Organic Meat Production in India- Prospects and the way
forward’. Lead paper presented in the XI conference of IMSA and international symposium on ‘Novel
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technologies and policy interventions for sustainable meat value chain” organized at ICAR-NRC on Meat,
Hyderabad, 14-16 December.

Baswa Reddy, P., Yogesh Gadekar and S.B. Barbuddhe (2022). Scope and prospects of organic meat production from
small ruminants. National Seminar cum Annual Conference - 2022 on the theme “Prospects and Potential of Small
Ruminant Production for Enhancing Income under Changing Scenarios” organized at ICAR- Central Sheep and
Wool Research Institute, Avikanagar, 10-12 November.

Baswa Reddy, P., Yogesh Gadekar, and Barbuddhe S.B. (2022). Scope and prospects of organic meat production from
small ruminants. Lead paper presented in the National seminar cum annual conference on ‘Prospects and
potential of small ruminant production for enhancing income under changing scenarios” Organized by ISSGPU
at ICAR-CSWRI 10-12 November.

Rawool, D.B., Vergis, J., Gadekar, Y.and Barbuddhe, S.B. (2022). Biochemical, microbial, and rapid testing methods for
determining shelf-life of meat and meat products. In In: Accelerate Vigyaan High-end workshop on “Advanced
Preservation Techniques and Analytical Tools for Quality Assurance and Safety of Muscle Foods’ at ICAR-NRC on
Meat Hyderabad during 18-25January.

Gireesh-Babu P. (2022). Authentication of Meat and meat products by DNA Barcoding Techniques, In Training manual
on “Advanced techniques in animal food safety”, ICAR-NRC on Meat, Hyderabad during 22- 28 September

Gireesh-Babu P. (2022). DNA barcoding techniques for meat authentication. Training Program on “Advanced techniques in
animal food safety” held at ICAR-NRC on Meat, Hyderabad during 22- 28 September.

Gireesh-Babu P. (2022). DNA Barcoding Techniques for Meat Species Identification. DST-SERB sponsored Hi-end
Workshop (Karyashaala) on “Advanced preservation techniques and analytical tools for quality assurance and safety of
muscle foods” at ICAR-NRC on Meat, Hyderabad from 18 - 25, January.

Gireesh-Babu P. (2022). Establishment of food biotechnology laboratory, In Training manual of ICAR sponsored winter-
school on “Obtaining globally recognized certifications for ensuring quality and safety of milk, meat, poultry and fish and
establishing food testing laboratory” ICAR-NRC on Meat, Hyderabad during 8-28 February

Gireesh-Babu P. (2022). Establishment of food biotechnology laboratory. ICAR sponsored winter-school on “Obtaining
globally recognized certifications for ensuring quality and safety of milk, meat, poultry and fish and establishing food
testing laboratory” held at ICAR-NRC on Meat, Hyderabad during 8-28 February.

Gireesh-Babu P. (2022). Plenary lecture on Molecular characterization of fish fauna of mangrove ecosystem for
conservation and sustainable utilization. National E-conference on ‘Mangrove biodiversity and conservation” held
at Arts, Commerce and Science College, Lanza, Ratnagiri, Maharashtra (Virtual) on 26 September.

Gireesh-Babu P. and Chaudhari A. (2022). Overview of gene mining applications and strategies, In Training manual of
DST-SERB sponsored Hi-end Workshop (Karyashaala) on “Targeted and High Throughput Sequence Data Analysis
Approaches for Candidate Gene Mining” at ICAR-NRC on Meat, Hyderabad, from 21-30 July.

Gireesh-Babu P. and Girish P.S., 2022. DNA barcoding techniques for meat species identification. Training manual of
DST-SERB sponsored Hi-end Workshop (Karyashaala) on “Advanced preservation techniques and analytical tools
for quality assurance and safety of muscle foods” at ICAR-NRC on Meat, Hyderabad from 18 - 25 January.

Kandeepan G. (2022). Hygienic pork production and value addition. National Webinar cum e-workshop (Virtual/
Online mode) on “Entrepreneurship development through cluster-based pig farming in North East Hill region” at ICAR-
RC NEH, Umiam, Meghalaya on 12" April.

Kandeepan G. (2022). Intelligent packaging: Application in Meat Science. In: Enhancing Livestock production and food
safety through one health approach under ICAR-NAHEP-CAST project on Centre of Excellence for advanced
research on animal food safety, Veterinary College, Mumbai, MAFSU, Nagpur on 13 October.

Kandeepan G. (2022). Packaging of meat and meat products. EDP on value added meat products processing at ICAR-NRC
on Meat, Hyderabad during 22-26 March.

Kandeepan G. (2022). Salient features of clean meat production. In: Awareness training programme on clean meat production
for butchers/ meat shop owners / meat processors under Mera Gaon Mera Gaurav (MGMG. ICAR-NRC on Meat,
Hyderabad on 14" March.
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Kandeepan G. (2022). Startups and new enterprises in meat processing, packaging and marketing technologies. In:ICAR
sponsored short course on “Entrepreneurship development in Veterinary Science and Livestock Products Industry” at
ICAR-NRC on Meat, Hyderabad during 8-17 March.

Kandeepan, G., Y. Babji, S. Kalpana, Y.P. Gadekar, and L.R. Chatlod (2022). Implementation of quality management
system ISO 9001-2015 in a food processing unit. In: ICAR sponsored Winter School on ‘Obtaining globally
recognized certifications for ensuring quality and safety of milk, meat, poultry and fish and establishing food testing
laboratory” at ICAR-NRC on Meat Hyderabad during 8-28 February.

Kandeepan, G. (2022). Packaging of meat and meat products. Invited lecture in Entrepreneurial Training on “Meat
Processing and Value Addition” for final year students of College of Veterinary Sciences and Animal Husbandry,
Aizwal, Mizoram at ICAR-National Research Centre on Meat, Hyderabad during 16-21 April.

Muthukumar, M. (2022). An overview of livestock and meat sector in India. Lead paper presented at Agri Benchmark
Beef/Buffalo and Sheep Conference 2022 organised by Thunen Institute of Farm Economics, Braunschweig,
Germany, 16-22 June.

Muthukumar, M. (2022). Buffalo meat as a promising animal product. Training program on “Technological intervention
for improving productivity and profitability in buffalo husbandry” collaboratively organized by at ICAR-Central
Institute for Research on Buffalo and MANAGE, 18-20 October 2022.

Muthukumar, M. (2022). Concerns and consequences of chemical residues in foods of animal origin. National seminar
on “Recent advancement in pharmaceutical research” organized by RBVRR Women’'s College of Pharmacy,
Hyderabad, 23" September 2022.

Muthukumar, M. (2022). Drivers and barriers for the food safety in processing and marketing of foods of meat and meat
products. “Insight on the drivers and barriers for the food safety in processing and marketing of foods of animal origin”
organised by DUVASU, Mathura, 19 November.

Muthukumar, M. (2022). Entrepreneurship development in meat sector and role of NRCM ABI. Training programme
on “Advanced techniques in animal food safety” for PG and Ph. D. students of MAFSU, Nagpur organised by
ICAR- National Research Centre on Meat, Hyderabad, 22- 28 September.

Muthukumar, M. (2022). Entrepreneurship opportunities in livestock and meat sector. Presentation made at webinar
series on “Livestock Startups: Opportunities and Challenges” organised by MANAGE, Hyderabad, 20 August.

Muthukumar, M. (2022). Meat processing technology for small and medium producers. Online lecture delivered
at Entrepreneurship development programme organized by Federation of Andhra Pradesh Chambers of
Commerce and Industry (FAPCCI), 20 May.

Muthukumar, M. (2022). Value addition and processing of meat and related products. Guest lecture delivered at
Extension Education Institute, Hyderabad, 20 May.

Muthukumar, M. (2022). Intellectual Property Rights (IPRs). Lead paper presented in SERB sponsored Accelerate Vigyan
‘Karyashala’ on “Targeted and High Throughput Sequence Data Analysis Approaches for Candidate Gene Mining’, at
ICAR-NRC on Meat, Hyderabad, 21 to 30 July.

Muthukumar, M., Kalpana, S., Rituparna Banerjee, Divya, S. and Kanchana, K. (2022). Analytical techniques for
determination of chemical residues. Lead paper presented in SERB sponsored Accelerate Vigyan ‘Karyashala’
on ‘Advanced preservation techniques and analytical tools for quality assurance and safety of muscle foods’, at ICAR-
NRC on Meat, Hyderabad, 18 - 25 January.

Muthukumar, M., Naveena, B.M. and Yogesh P. Gadekar (2022). Good meat food production practices. Lead paper
presented in ICAR sponsored winter school on ‘Obtaining globally recognized certifications for ensuring quality and
safety of milk, meat, poultry and fish and establishing food testing laboratory’, at ICAR-NRC on Meat, Hyderabad,
from 8-28 February.

Muthukumar, M., Rituparna Banerjee, Naveena, B.M., Divya, S. and Yogesh Gadekar. (2022). Polycyclic aromatic
hydrocarbons and heterocyclic amines in meats and meat products: Strategies for risk elimination. Lead paper
presented in ICAR sponsored winter school on ‘Obtaining globally recognized certifications for ensuring quality and
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safety of milk, meat, poultry and fish and establishing food testing laboratory’, at ICAR-NRC on Meat, Hyderabad,
from 8-28 February.

Naveena B.M. (2022). Business Opportunities in Meat Sector during the training on “Technology Innovation and
Commercialization for Agriculture and allied sectors” organized by MANAGE, Hyderabad on 22" June.

Naveena B.M. (2022). Funding opportunities for researchers and faculty members in veterinary and agricultural sciences
on 13" September, 2022 at NAARM during Management Development Programme (MDP) on ‘Developing
Winning Research Proposals’ from 12-17 September.

Naveena B.M. (2022). Orientation to One Health for Newly Recruited Faculty of P.V. Narsimha Rao Telangana
Veterinary University on 28 May.

Naveena B.M. (2022). Role of FSSAI in registration of any food establishments for production of meat and meat products
on 27* January, 2022 during 10 days National Training on “Advances in Quality Assurance and Hygienic Production
of Animal Origin Foods” held at Mumbai Vet. College, MAFSU (online).

Naveena B.M. (2022). Supply chain management in meat and dairy during the training on “Extension skills for Supply
Chain Management in Agri and Allied Sectors” organized by MANAGE, Hyderabad from 19-23 September.

Rawool, D.B., Gadekar Y.P., Vergis, J. and Barbuddhe S.B. (2022). Antimicrobial resistance crisis in India and research
initiatives to address them. In: IMSACON-XI, Conference of Indian Meat Science Association and International
Symposium on Novel Technologies and Policy Interventions for Sustainable Meat Value Chain organized at ICAR-
National Research Centre on Meat, Hyderabad, 14-16 December.

Suresh Devatkal and Barbuddhe, S.B. (2022). Start-ups and digital marketing of small ruminant meat and meat products.
Presented lead paper during National Seminar cum Annual Conference Prospects and Potential of Small Ruminants
Production for Enhancing Income under Changing Scenarios. at ICAR-CSWRI, Avikanagar 10-12 November.

Tripathi, B.N. and Barbuddhe, S.B. (2022) One health: Concept to reality. Lead paper presented at XX NAVS Convocation
cum Scientific Convention on ‘Restructuring veterinary education, research and extension for enhancing livestock and
poultry production to boost the GDP’, at Nagpur Veterinary College, Nagpur, 20-21 June.

Vishnuraj, M.R. (2022). Application of Droplet Digital PCR in Food Forensics. Invited lecture presented in 5th India
Droplet Digital PCR Symposium organized by Bio-Rad Inc., USA at Taj Vivanta, Navi Mumbai, 5" December.

Vishnuraj, M.R. (2022). Meat foods and their value addition; a techno-economical perspective. Invited lecture presented
in National Seminar on Importance of Meat Processing and Technologies for Value Addition of Meat, organized by
Meat Products of India Ltd, Govt. of Kerala at Kollam District, Kerala, 3 December.

Yogesh P. Gadekar delivered a lecture on “Meat Processing Technology” during the Entrepreneurship training program
organized by ICAR-CSWRI, Avikanagar on 21 March.

Yogesh P. Gadekar delivered a lecture on ‘Packaging of Meat and Meat Products” during 3 Months Weekend Online
Certificate Course on Food Packaging and Safety Management organized by International Training Center Food
Safety and Applied Nutrition (ITCFSAN) in collaboration with the Indian Institute of Packaging (IIP) on 19"
March (online).

Yogesh P. Gadekar delivered a lecture on Rendering, Pet food processing and Waste utilization on 19.01.2022 during the
SERB sponsored Hi-end Workshop (Karyashaala) on “ Advanced preservation techniques and analytical tools for quality
assurance and safety of muscle foods” organized by ICAR-NRC on Meat, Hyderabad during 18% - 25" January.

Yogesh P. Gadekar delivered a lecture on the topic ‘Opportunities and challenges for Indian Small Ruminant Meat
Industry” on 07.06.2022 during a Collaborative Online Training Program of MANAGE, Hyderabad and ICAR-
CSWRI, Avikanagar on “Processing and Quality Evaluation of Postharvest products of Sheep and Rabbits” at ICAR-
CSWRI, Avikanagar, 5-7 July. (online).

Yogesh P. Gadekar, M.K. Singh and S.B. Barbuddhe (2022). Sustainable Poultry Slaughter Waste Management. In:
XXXVII Indian Poultry Science Association Conference (IPSACON 2022) and National Symposium on “Recent
advances in sustainable poultry production for livelihood and nutritional security” at College of Veterinary Science
and Animal Husbandry, Mathura, 4-6" November.
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Yogesh P. Gadekar, P. S. Girish, A.R. Sen, M. Muthukumar, Deepak B. Rawool, and P. Baswa Reddy (2022). Rendering,
pet food processing, and waste utilization. In: Accelerate Vigyaan High-end workshop on‘Advanced Preservation
Techniques and Analytical Tools for Quality Assurance and Safety of Muscle Foods” at ICAR-NRC on Meat Hyderabad
during 18-25" January.

Yogesh P. Gadekar, R. Banerjee, B.M. Naveena, G. Kandeepan, M. Muthukumar, D.B. Rawool, Y. Babji, A.R. Sen, and
S. B. Barbuddhe (2022). Guidelines for disposal of slaughterhouse waste. In: ICAR sponsored Winter School on
'Obtaining globally recognized certifications for ensuring quality and safety of milk, meat, poultry and fish and establishing
food testing laboratory’ at ICAR-NRC on Meat Hyderabad during 8-28" February.

Training Manuals

Chatlod, L., Rituparna Banerjee, Vishnuraj, M.R. and Gadekar, Y. (2022). Training manual on Advanced Techniques in
Animal Food Safety. ICAR-NAHEP-CAAST-MAFSU sponsored One-week certificate training Program from
22-28 September, 2022 at ICAR-National Research Centre on Meat, Hyderabad (Pages 97).

Gireesh-Babu P., Vishnuraj M.R. and Banerjee, R. (2022). Training manual on “Targeted and High Throughput
Sequence Data Analysis Approaches for Candidate Gene Mining”. DST-SERB sponsored High-end workshop
(Karyashala) from 21 to 30* July, 2022 at ICAR-NRC on Meat, Hyderabad (pages 133).

Girish Patil S., Yogesh P. Gadekar, A. R. Sen, B.M. Naveena and Suresh K. Devatkal (2022). Pork processing, packaging
and value addition. May 23-25, 2022. (Manual: 96 pages)

Naveena, B. M., Muthukumar, M., Rituparna Banerjee, and Vishnuraj, M.R. (2022). Training manual on ‘Advanced
preservation techniques and analytical tools for quality assurance and safety of muscle foods’. SERB sponsored
Accelerate Vigyan ‘Karyashala’ from 18-25 January, 2022 at ICAR-NRC on Meat, Hyderabad (pages 185).

Naveena, B.M., Muthukumar, M. Sen, A.R., Rituparna Banerjee, and Vishnuraj, M.R. (2022). Training manual on
‘Obtaining globally recognized certifications for ensuring quality and safety of milk, meat, poultry and fish and
establishing food testing laboratory’. ICAR 21 days Summer School from 8-28 February, 2022 at ICAR-NRC on
Meat, Hyderabad (pages 272).

Sen, A.R., Muthukumar, M., Naveena, B.M. and Kadirvel, G. 2022. Hygienic pork production, processing and value
addition. Under NEH programme at ICAR-Research Complex for NE region, Barapani, 15 to 16 March, 2022

(69 pages).
Sen, A.R,, Patil, S. Girish, Naveena, B.M., Suresh Devatkal and Yogesh Gadekar. 2022. Pork processing, packaging and
value addition. at ICAR-NRC on Meat, Hyderabad, 20 to 22 June, 2022 (89 pages).

Verma S.K., and Baswa Reddy,P (2022) Training manual in Hindi on “‘Mams Utpadan evam mulya samvardhan’ Three
days training programme under SCSP from 23™ to 25% August 2022 at College of veterinary science and AH,
Anjora, Durg, Chattisgarh.

Vishnuraj, M.R., Baswa Reddy, P., Deepak B. Rawool., Kalpana, S., Muthukumar, M., Barbuddhe, S.B. (2022). Training
manual on ‘Hands-on training on Safety Parameters in Meat and Meat products as per FSSR, 2011". FSSAI
sponsored training program ICAR - National Research Centre on Meat, Hyderabad, (pages 139).

Compilation of Proceedings of Conference/Seminar/Symposia etc.

Banerjee, R., Vishnuraj M.R., Gadekar, Y.P., Naveena B.M., Muthukumar, M., Sen, A.R., and Barbuddhe S.B. (2022).
Book of abstracts. IMSACON-XI, Conference of Indian Meat Science Association and International Symposium
on Novel Technologies and Policy Interventions for Sustainable Meat Value Chain held during 14-16 Dec., at
ICAR-National Research Centre on Meat, Hyderabad. (Pages: 184).

Vishnuraj M.R., Banerjee, R., Gadekar, Y.P., Naveena B.M, Muthukumar, M., Sen, A.R., and Barbuddhe S.B. (2022).
Compendium of keynote address and lead papers IMSACON-XI, Conference of Indian Meat Science Association
and International Symposium on Novel Technologies and Policy Interventions for Sustainable Meat Value
Chain held during 14-16 Dec., at ICAR-National Research Centre on Meat, Hyderabad (Pages: 234).
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Awards and recognition

Name and Designation
Dr. Y. Babji,

Principal Scientist

Awards and Recognition

e Awarded the Indian Meat Science Association IMSA Fellow- 2022 award
during the 11*" Conference of IMSA and International Symposium from 14-16
December, 2022 at ICAR-NRC on Meat, Hyderabad

Dr. C. Ramakrishna, Principal
Scientist

o Institute (ICAR-NRCM) Best performing Scientist Award for the year 2021-22.

Dr. Deepak B. Rawool, Principal
Scientist

o Institute (ICAR-NRCM) Best performing Scientist Award for the year 2021-22.
e Member of ICMR Technical Advisory Committee for Anthrax Initiatives
e Member of BIS Microbiology Sectional Committee (FAD 31): Panel 4

e Best Oral Presentation Award (1s° Prize) for the conference paper on
“ Antibacterial efficacy studies of Cell-penetrating peptides (APP, and P7)
against multi-drug resistant (MDR) strains of Salmonella Enteritidis and
Salmonella Typhimurium” in 11% Conference of IMSA and International
Symposium from 14-16 December, 2022 at ICAR-NRC on Meat, Hyderabad

e Best Oral Presentation Award (2" Prize): for the conference paper on
“Intracellular antibacterial efficacy of chitosan-loaded Cecropin-A (1-7)-
Melittin peptide against meat associated multi-drug-resistant Salmonella
Enteritidis and Salmonella Typhimurium” in 11th Conference of IMSA and
International Symposium from 14-16 December, 2022 at ICAR-NRC on Meat,
Hyderabad.

e Best Oral Presentation Award (3™ Prize) for the conference paper on
“Development of lateral flow assay for the detection of L. monocytogenes from
food samples employing specific listeriolysin-O (LLO) synthetic peptide-based
IgY antibody” in 11* Conference of IMSA and International Symposium from
14-16 December, 2022 at ICAR-NRC on Meat, Hyderabad

e Best poster Presentation Award (1% Prize) for the conference paper on
“Antimicrobial potential of green synthesized silver nanoparticles using
Lactobacillus acidophilus against multi-drug resistant bacterial strains” in 11*
Conference of IMSA and International Symposium from 14-16 December,
2022 at ICAR-NRC on Meat, Hyderabad

e Best poster Presentation Award (3™ Prize): for the conference paper on
“Isolation and characterization of Listeria monocytogenes from foods of animal
origin” in 11" Conference of IMSA and International Symposium from 14-16
December, 2022 at ICAR-NRC on Meat, Hyderabad
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Name and Designation Awards and Recognition

Dr. P. Baswa Reddy, Principal| e Expert member of APEDA committee on ‘Export standards, guidelines, and
Scientist promotion for vegan food products’

e Chairman of DPC of Scientists (Animal Sciences) for ICAR- Indian Institute of
Millet Research (IIMR), Hyderabad.

e NetSCoFAN nominee for FSSAI’s Scientific Panel on Meat and Meat Products
including poultry

e Expert member (Directors’” nominee) in the Scientific Advisory Committee
Meeting of DDS-KVK at Zaheerabad on 26-02-2022.

e Member of the committee for drafting the policy document on ‘Pig breeding
policy of Telangana’ notified by the Government of Telangana vide G.O. Ms
No: 03 dated 21-05-2022.

e Best oral presentation (3" prize) for the conference paper presented in 11*
Conference of IMSA and International Symposium from 14-16 December,
2022 at ICAR-NRC on Meat, Hyderabad

Dr. B.M. Naveena, Principal Scientist | ® Expert Member “Institutional Biosafety Committee (IBSC)” ICAR-Indian
Institute of Rice Research, Hyderabad since July, 2022.

e Member, “Sub-committee on Export Standards, Guidelines and promotion for
Natural Agriculture Products”, APEDA, Min. Commerce and Industry, Govt.
India since February, 2022.

e Convener FAD18 Scientific Panel on Test Methods, Food and Agricultural
Dept., Bureau of Indian Standards, New Delhi, since December 2022.

e Guest Faculty for FSSAI-FoSTaC ToT program on Advance Manufacturing-
Animal Meat and Meat Products held on 6" May, 2022.

e “Best Oral Presentation Award” (1% Prize) for the conference paper on
“Comprehensive analysis of gelatin derived from buffalo hide, pig, sheep,
chicken, and spent hen skin” in 11* Conference of IMSA and International
Symposium from 14-16 December, 2022 at ICAR-NRC on Meat, Hyderabad

e “Best Poster Presentation Award” (2" Prize) for the conference paper on
“Effect of slaughter stress on welfare and meat quality in broiler chicken” in
11th Conference of IMSA and International Symposium from 14-16 December,
2022 at ICAR-NRC on Meat, Hyderabad

e “Best Poster Presentation Award” (3" Prize) for the conference paper on
“Biomarker discovery and authentication of cold-slaughtered chicken through
classical analytical procedures and mass spectrometry based proteomic
approaches” in 11" Conference of IMSA and International Symposium from
14-16 December, 2022 at ICAR-NRC on Meat, Hyderabad

Dr. M. Muthukumar, Principal | e Best poster presentation award (3" prize) for the conference paper on
Scientist “Efficiency of different decontaminants on microbial quality of broiler chicken
carcass” in 11" Conference of IMSA and International Symposium from 14-16
December, 2022 at ICAR-NRC on Meat, Hyderabad

e Nodal officer to coordinate the programs for strengthening of start-up
ecosystem with a-IDEA, ICAR NAARM.

e Expert member of Consultative Group for evaluating the Geographical
Indications (GI) applications by Assistant Register of Geographical Indications,
Chennai

e Member of Technical Sanction Committee and Tender Acceptance Committee
by Department of Animal Husbandry, Government of Kerala.
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Name and Designation

Dr. Gireesh Babu DP. Senior
Scientist

Awards and Recognition

e Best Oral Presentation Award (11" prize) for best oral presentation in 11*
Conference of IMSA and International Symposium from 14-16 December,
2022 at ICAR-NRC on Meat, Hyderabad.

e Member, Editorial Board, BMC Research Notes, Biomed Central, Springer
Nature

Dr. S. Kalpana, Senior Scientist

® Best Oral Presentation Award (1 prize) for “Confirmatory analysis of
nitrofuran metabolite residues in chicken meat by tandem mass spectrometry”
in 22nd ISVPT and International Symposium on “New horizon in veterinary
pharmacology and toxicology research: way forward to augment livestock
health and Production” organized by Veterinary College and Research
Institute, Namakkal from 2-4 November.

Best Oral Presentation Award (2™ prize) for “Liquid chromatographic
determination of residual sulphonamides in buffalo meat” in 14" Kerala
Veterinary Science Congress 2022 on “One health approaches in management
of animal health care-New paradigm” organized by College of Veterinary and
Animal Sciences, Mannuthy, Kerala from 12-13" November.

Best Oral Presentation Award (1% prize) for the conference paper on
“Determination of residual sulphonamides in field samples of buffalo meat
using RP-HPLC” in 11" Conference of IMSA and International Symposium
from 14-16 December, 2022 at ICAR-NRC on Meat, Hyderabad

Dr. Kandeepan G., Senior Scientist

Best Oral Presentation Award International Conference on Natural Science
and Green Technologies for Sustainable Development (NTSD-2022), 30"
November to 2¢ December, 2022, Goa University

Fellow of National Academy of Biological Sciences 2022.

Fellow of International Society for Sustainable Development 2022.

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

FOSTAC trainer of FSSAI, Govt. of India, 2022.

Audit team member of Export Inspection Agency for IDP for renewal of
approval for export of fresh poultry meat and meat products, M/s Sneha
Farms Pvt. Ltd., Mehaboobnagar, Telangana.

PHD Chamber of Commerce and Industry (PHDCCI) Expert committee on
packaging sector

Awarded Best Scientist, Multiverse Honours-22, Record Owner.

Dr. Yogesh P. Gadekar, Senior
Scientist

Best Researcher Award: Krantisinh Nana Patil College of Veterinary Science
(KNPVET) Alumni Association, Shirwal, MAFSU, Nagpur on 11.12.2022.

Best Oral Presentation Award (1* Prize): for the conference paper on “Quality
Assessment of Slaughter Coproducts Based Rendered Poultry Meal and Pet
Snacks” in 11" Conference of IMSA and International Symposium from 14-16
December, 2022 at ICAR-NRC on Meat, Hyderabad.

Best Oral Presentation Award (1% Prize): for the conference paper on “Effect
of feeding stylosanthus, moringa and lucernce total mixed ration on carcass
characteristics, meat and product quality of lambs” in 11" Conference of IMSA
and International Symposium from 14-16 December, 2022 at ICAR-NRC on
Meat, Hyderabad

e Food Safety Trainer Certificate of Competence (FOSTAC) from Food Safety
and Standards Authority of India
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Name and Designation Awards and Recognition

Dr. Rituparna Banerjee, Senior | e Institute (ICAR-NRCM) Best performing Scientist Award for the year 2021-22.

Scientist e Food Safety Trainer Certificate of Competence (FOSTAC) from Food Safety
and Standards Authority of India

e IMSA-DR. Karmegam Dushyanthan Best Doctoral Thesis Award -2022.

e “Best Oral Presentation Award” (1% Prize) for the conference paper on
“Comparative untargeted metabolomics of commercial and slow growing
broiler meat using UHPLC-QTOF/MS” in 11* Conference of IMSA and
International Symposium from 14-16 December, 2022 at ICAR-NRC on Meat,
Hyderabad.

“Best Oral Presentation Award” (1% Prize) for the conference paper on
“Lateral flow immunoassay-based absolute point-of-care technique for
authentication of meat and commercial meat products” in 11" Conference of
IMSA and International Symposium from 14-16 December, 2022 at ICAR-NRC
on Meat, Hyderabad.

Dr. Vishnuraj M. R., Scientist

Vishnuraj M.R., S.B. Barbuddhe and S. Vaithiyanathan received the Food
Safety and Standards Authority of India’s (FSSAI) prestigious ‘Eat Right
Research Team Award and ‘Certificate of Appreciation’ from the Honorable
Minister of Health and Family welfare Sri. Mansukh Mandaviya during the
World Food Safety Day celebrations at FSSAI Headquarters, New Delhi on 7
June, 2022.

Best Paper Award for the conference paper entitled ‘Duplex real-time PCR
assay with high-resolution melting analysis for differential detection of sheep
and goat meat” in 11" Conference of IMSA and International Symposium from
14-16 December, 2022 at ICAR-NRC on Meat, Hyderabad.

Best Poster Award (2° Prize) for the conference paper entitled ‘Detection and
quantification of Listeria species and Listeria monocytogenes through qPCR
assay coupled with high-resolution melting analysis” in 11" Conference of
IMSA and International Symposium from 14-16 December, 2022 at ICAR-NRC
on Meat, Hyderabad.

Best Poster Award (3 Prize) for the conference paper entitled ‘Polymerase
spiral reaction (PSR): A rapid and cost-effective molecular technique for
porcine DNA detection in halal compliance” in 11 Conference of IMSA and
International Symposium from 14-16 December, 2022 at ICAR-NRC on Meat,
Hyderabad.

Best Paper Award (3" Prize) for the conference paper entitled ‘Integrated
omics-based exploration and enhancement of meat quality traits in sheep’ in
11* Conference of IMSA and International Symposium from 14-16 December,
2022 at ICAR-NRC on Meat, Hyderabad
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Committees

Research Advisory Committee (RAC)

Dr. R. Prabakaran, Former VC, TANUVAS, Chennai, Chairman
Dr. V.V. Kulkarni, Former Director, ICAR NRC on Meat, Hyderabad, Member
Dr. Nagendra Hegde, Scientist G, NIAB, Hyderabad, Member

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

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

Dr. B. Dayakar Rao, Principal Scientist, ICAR- IIMR, Hyderabad, Member
Dr. Amrish Tyagi, ADG (AN&P), ICAR, New Delhi, Member

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

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

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

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

Institute Management Committee (IMC)

Dr. S. B. Barbuddhe, Director, ICAR-NRC on Meat, Chengicherla, Hyderabad-500 092.
Director, Animal Husbandry Department, Govt. of Telangana
Director, Animal Husbandry Department, Govt. of Andhra Pradesh

Dean, SriP. V. Narsimha Rao, Telangana State University for Veterinary Animal Fishery Sciences, Rajendranagar,
Hyderabad - 500 030.

Shri. G. Subash Chanderji, 16-1-289, Saidabad, Hyderabad.

Shri Ravi Kumar. 5-8-61. Nampally, Hyderabad-01

Dr. S. Senthil Vinayagam, Principal Scientist ICAR-NAARM, Rajendranagar, Hyderabad - 500030
Dr. S.P.Fonglan, General Manager, AOV Experts, Vijayawada, Andhra Pradesh

Dr. M. V. L. N. Raju, Principal Scientist ICAR-DPR, Rajendranagar, Hyderabad - 500030
Dr.Narasaiah, Principal Scientist, ICAR- CIPHET, Ludhiana, Punjab- 141004

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

Sh. B.P.R.Vithal, I/c. Admin Officer, ICAR-NRCM, Hyderabad upto 20.09.2022.

Dr. Girish Patil S., Principal Scientist, I/c. PME Cell, ICAR-NRCM upto 01.11.2022

Sh. M. N. V. Rao, AF&AO, ICAR-NRCM, Hyderabad upto 25.05.2022.
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Institutional Animal Ethics Committee (IAEC)
e Dr.S. B. Barbuddhe, Chairman

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

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

e Dr. C. Ramakrishna, Veterinarian, Member

e Prof. A. Gopala Reddy, Main Nominee, Member

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

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

e Dr. K. Venkaiah, Socially Aware Nominee, Member

Institutional Biosafety Committee (IBSC)
e Dr.S. B. Barbuddhe, Director, ICAR-NRCM, Hyderabad, Chairman

e Dr. Ravi Kumar G. V. P. P. S, Principal Scientist, NIAB, Hyderabad, DBT Nominee

e Dr.T.K Bhattacharya, National Fellow & Principal Scientist, ICAR-Directorate of Poultry Research, Hyderabad,
Outside Expert

e Dr. K. Madhava Reddy, Consulting Medical Officer, ICAR-NRCM, Hyderabad, Bio-Safety Officer
e Dr. Suresh Devatkal, Principal Scientist, ICAR-NRCM, Hyderabad, Internal Member

e Dr. Vishnuraj M. R, Scientist, ICAR-NRCM, Hyderabad, Internal Member

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

Institute Technology Management Committee (ITMC)
e Dr.S. B. Barbuddhe, Director, ICAR-NRCM, Hyderabad, Chairman

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

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

e Dr.S. K. Soam, Principal Scientist, ICAR-NAARM, Hyderabad, Member (IPR Expert)
e Dr. M. Muthukumar, Principal Scientist, ICAR-NRCM, Hyderabad, Member Secretary

Internal Complaints Committee (ICC)
1. Dr. D. Nagalakshmi, Professor and Head, Hyderabad, Presiding Officer

Mrs Kola Alekhya Assistant, Member

2
3. Smt. D. Usha, President, Abhaya Association for Empowerment of Women, Hyderabad, Member
4. Shri. B. P. R. Vithal, Private Secretary (PS) to Director, ICAR-NRCM, Hyderabad, Member (upto 20-09-2022)
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Students’ corner

Name of the Degree University Mentor at NRCM Thesis Title
student

V. Prasastha Ram ICAR-IVRI, | Dr.S.B. Barbuddhe, | Efficacy of encapsulated green nano
Izatnagar Director silver conjugated phytochemicals against
multi-drug resistant enteroaggregative
Escherichia coli.
Megha G. K. Ph.D. ICAR- IVRI, Dr. S.B. Barbuddhe, | Development of lateral flow assays for the
Izatnagar Director detection of Listeria monocytogenes from
foods of animal origin and listeriosis in
ruminants.
Maria Anto Dani Ph.D. ICAR-IVR], Dr. D.B. Rawool, Development and evaluation of a latex
Nishanth J Izatnagar Principal Scientist | agglutination test (LAT) for the detection
of B. anthracis spores in animal feed
supplements and soil samples.
Diksha P. Ph.D. ICAR-IVRI, Dr. D.B. Rawool, Efficacy  studies of encapsulated
Gourkhede Izatnagar Principal Scientist | antimicrobial peptides against multi-
drug-resistant strains of  Salmonella
Enteritidis and Salmonella Typhimurium.
Niveditha Ph.D. Vignan Dr. D.B. Rawool, Assessment of Risk and molecular
Pollumahanti University Principal Scientist | epidemiology of Listeria monocytogenes
recovered from fresh and frozen
vegetables.
M. G. Prasad Ph.D. ICAR-IVRI, Dr. B.M. Naveena, |Exploring Omic approaches to unravel
Izatnagar Principal Scientist | the impact of transportation and slaughter
stress on animal welfare and meat quality.
Bidyut Prava Ph.D. SVVU, Tirupati | Dr. B.M. Naveena, | Quantitative identification,
Mishra Principal Scientist characterization, and validation
of  species-specific =~ animal-derived
gelatin by conventional and multiple
reactions monitoring mass spectrometry
approaches.
Muthulakshmi Ph.D. TANUVAS, Dr. M. Impact of different cooking methods on
Chennai Muthukumar, quality and nutritive value of chicken.
Principal Scientist
Anindita Mali Ph.D. AAU, Assam | Dr. M. Effect of smoking methods and levels of
Muthukumar, fat on different qualities of buffalo meat
Principal Scientist | S31538¢-
B. V. Vivekananda Ph.D. SVVU, Tirupati | Dr. M. Mapping of Potential food safety hazards
Reddy Muthukumar, in poultry value chain.
Principal Scientist
Navya Ph.D. Gitam Dr. Vishnuraj M.R. | Transcriptomic study of  factors
University Scientist influencing meat quality traits in Nellore
and Decani breeds of Sheep
Enumula Kumar Ph.D. PVNRTVU, Dr. L.R. Chatlod, Studies on the prevalence of Tuberculosis
Hyderabad Senior Scientist in bovines and human beings from
different regions of Telangana State.
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Name of the Degree University Mentor at NRCM Thesis Title
student

Jatoth Vasanthi M.V .Sc. PVNRTVU, Dr. AR. Sen, Identification of putative candidate genes
Hyderabad Principal Scientist controlling meat quality and exploring
p their polymorphism in chicken.
V. Girija Sravani M.V.Sc. | SVVU, Tirupati | Dr. A.R. Sen, Studies on prevention of warmed-over-
Principal Scientist flavour in pre- cooked chicken meat.
P. Mithun Hari Raj M.V Sc. RIVER, Dr. A.R. Sen, Development of a novel marinade with
Pondicherry | p.iy cipal Scientist natural antioxidants for broiler chicken
meat.
Borse Rushikesh M.V .Sc. ICAR-IVRI, Dr. D.B. Rawool, Development and evaluation of a CRISPR-
Sanjay Izatnagar Principal Scientist | Casl2a-based assay for rapid detection of
B. anthracis spores.
Balaji Belore M.V .Sc. CAU, Imphal | Dr. BM. Naveena, | Differentiation of the cold slaughtered
Principal Scientist | chicken meat from the regularly
slaughtered chicken meat under raw and
cooked conditions.
Suvarna T M.V Sc. CAU, Imphal | Dr. M. Effect of different decontaminants on the
Muthukumar, quality of poultry meat.
Principal Scientist
Monish.V M.V.Sc. | SVVU, Tirupati | Dr. Kandeepan. G, | Effect of active packaging on chicken meat
Senior Scientist stored at refrigeration temperature.
Ayesha. A M.V.Sc. | KVAFSU, Bidar | Dr. Kandeepan. G, | Development of colorimetric indicator for
Senior Scientist modified atmosphere packaged mutton
stored under refrigeration temperature.
Nagre Gajanan M.V .Sc. MAFSU, Dr. Yogesh P. Influence of increasing broiler slaughter
Kashinath Nagpur Gadekar, weight on meat quality and economics.
Senior Scientist
Ms. Renuka. J B. Tech Anna Dr.Vishnuraj M. R, | Development and validation of duplex
University, Scientist real-time PCR assay with high-resolution
Tamil Nadu melt analysis for simultaneous detection
of sheep and goat meat.
Mr. Ajay G B. Tech Bharathidasan | Dr.Vishnuraj M. R, | Development of duplex real-time PCR
University, Scientist assay with high resolution melt analysis
Tamil Nadu for simultaneous detection of Listeria
genus and Listeria monocytogenes in foods
of animal origin.
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Personnel

S. No. Name Designation
Scientific
1. | Dr.S.B. Barbuddhe Director
2. Dr. Arup Ratan 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 (upto 01.11.2022)
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 | Dr. Rituparna Banerjee Senior Scientist
17 | Smt. K. Varalakshmi Scientist
18. | Dr. Sophia Inbaraj Scientist (w.e.f. 28.10.2022)
19. | 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 (upto 20.09.2022)
22 | Sh. M. N. V. Rao Assistant Finance & Accounts Officer (upto 25.05.2022)
23 | Sh. T. Devender Assistant Administrative Officer
24 | Smt. C. Padmaja Private Secretary
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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New Joining

Dr. Sophia Inbaraj, Scientist joined at ICAR-NRC on Meat on 28-10-2022 (FN),
on transfer from ICAR - IVRI, Izatnagar, Bareilly.

Scientific Category

Promotions under CAS

Dr. Kandeepan, Sr. Sci. has been placed / promoted to the next higher grade of
RGP Rs.9000 w.e.f. 26.02.2020 under CAS vide O.0.No.F.No.2-39/08-NRCM(Vol.
IT), dated 22.04.2022.

Dr. Kalpana, Sr. Sci. has been placed / promoted to the next higher grade of RGP
Rs.9000 w.e.f. 29.02.2020 under CAS vide O.0.No.F.No0.2-39/08-NRCM, dated
23.08.2022.

Dr. Gireesh Babu P., Sr. Sci. has been placed / promoted to the next higher grade
of RGP Rs.9000 w.e.f. 26.06.2020 under CAS vide O.O.No.F.No. 16(2)/2021/Est.,
dated 29.07.2022.

Dr. L.R.Chatlod, Sr. Sci. has been placed / promoted to the next higher grade
of RGP Rs.9000 w.e.f. 01-01-2019 under CAS vide O.0.No.F.No.2-39/08-NRCM,
dated 23.08.2022

Dr. K.Varalakshmi, Sci. has been placed / promoted to the next higher grade
of RGP Rs.8000 w.e.f. 23.06.2021 under CAS vide O.0.No.F.No.2-39/08-NRCM,
dated 23.08.2022.

Dr. Yogesh P. Gadekar, Sci. has been promoted to the next higher grade of Senior
Scientist of RGP 8000 w.e.f. 20-04-2019 vide ICAR - CSWRIO.0.No.12 /17R/94/
Vol.VI, dated 11.03.2022.

Dr. Rituparna Banerjee, Sci. has been placed / promoted to the next higher
grade of RGP Rs.8000 w.e.f. 02-01-2020 under CAS vide O.0.No.F.No.2-39/08-
NRCM(Vol.Ill), dated 07.09.2022 and re-designate as Senior Scientist w.e.f.
14.02.2022.

Dr.Vishnuraj M.R.,Sci. has been placed / promoted to the next higher grade
of RGP Rs.7000 w.e.f. 27.07.2020 under CAS vide O.0.No.F.No.2-39/08-NRCM,
dated 23.08.2022

Admn. Category

Smt. C. Padmaja, PA promoted to Private Secretary on 22-09-2022 and joined
on 23-09-2022.

Transfers

Sh. M.N.V.Rao, AF&AO promoted as Finance & Accounts Officer and posted at
ICAR -NAARM. He was relieved on 25-05-2022 (AN)

Sh. B.P.R.Vithal, Private Secretary promoted as Principal Private Secretary
and posted at ICAR - IIHR, Bengaluru. He was relieved on 20-09-2022.
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Swachh Bharat Mission

Different activities were undertaken during the year 2022 under Swachh Bharat Mission to keep the campus clean and
green and to create the awareness among the staff.

Tree plantation campaign:

Trees were planted in the campus on different occasions to keep the campus green.

Plantation by Shri Suresh Chitturi, MD, Srinivasa Farms, Hyderabad on 22-02-2022 on the occasion of
Institute Foundation Day

w0 i ~

Plantation by Dr.R. Prabhakaran, Chairman, RAC on 5 August
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Special Swachhta Campaign 2.0 (02 - 31 Oct, 2022)

Dr.S. B. Barbuddhe, Director NRC on Meat, launched special Swachhta campaign 2.0 at ICAR-NRC on Meat, Hyderabad
on 2™ Oct, 2022. Different activities were undertaken during the period and all the staff participated actively with great
enthusiasm.

Under this programme cleanliness drive was undertaken in the institute on daily basis and Guest house, Auditorium,
Trainees Hostel, laboratories, Experimental animal shed and campus was cleaned by performing shramadan for one
hour daily by all the staff.

Apart from cleanliness scrap disposal was undertaken and approximately 500 square feet space was freed from scrap.

Alongwith cleanliness drive, scrap disposal, review of physical files has been done under record management and
weeding out of old files.
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Swachhta Pakhwada campaign (16 - 31 Dec, 2022)

Swachhta Pakhwada campaign (16-31 Dec, 2022) began with Dr. S.B.Barbuddhe, Director NRC on Meat, administering
Swachhta pledge. During the period different activities were undertaken and all the staff participated actively.

The office premises like Guest house, Trainees hostel, Children’s park, Auditorium, Experimental Animal sheds and
mango orchards were cleaned during the fortnight.
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Dr. L.R. Chatlod, Senior Scientist and Nodal Officer, Swachhta Mission coordinated all the activities under the program
Swachh Bharat Abhiyan at the centre.
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Distinguished visitors

Shri Koppula Eshwar, Hon’ble Minister for Scheduled Castes Development, Minority Welfare and Senior
Citizen Welfare department, Government of Telangana visited the institute on 23" February 2022

Shri Singireddy Niranjan Reddy, Hon’ble Minister for Agriculture, Marketing, Co-operation, Government of
Telangana visited the institute on 28" May 2022

Dr. B.N. Tripathi, Deputy Director General (Animal Sciences), ICAR visited the institute on 14" December 2022
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ICAR-NRC Meat in News
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1™ CONFERENCE OF INDIAN MEAT SCIENCE ASSOCIATION
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o An ISO 9001:2015 Certified & ISO/IEC 17025:2017 NABL Accredited Institute
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