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PREFACE

The National Research Centre on Meat, Hyderabad is constantly trying to address various issues
facing the Indian Meat sector. During the year 2013-14, the Institute has made significant
contributions in the field of meat science research, trainings, workshops, exhibitions,
entrepreneurship development programs, MoU/Agreements with private entrepreneurs,
consultancy and co-organising a Mayor’s conference. It gives me immense pleasure to present

glimpses of these wide range of activities for the aforesaid period.

The NRC on Meat has been working on important projects related to much needed traceability
issues in meat sector, proteomics of meat colour, carcinogenesis with reference to smoked meat
products, experiments on frozen storage, retort pouch processing and storage stability, DNA based
technologies for detection of adulteration of animal fats, utilization of poultry industry by-
products for pet food preparation, animal feeding trials and meat quality evaluation, organic meat
production, estimation of chemical residues in chicken and fish, feed, soil and water samples,
development of ready-to-eat and value added emu meat products, dried meat products and other
preservation techniques. The institute has filed one patent related to preparation of meat meal
maker. The Institute is handling external funded projects from Department of Science &
Technology (DST), Ministry of Statistics and Program Implementation, Govt. India, Department
of Biotechnology (DBT), Directorate of Animal Husbandry, Govt. Andhra Pradesh under RKVY,
ICAR Lal Bahadur Shastri Award Project etc. New project from Agricultural and Processed Food
Products Export Development Authority (APEDA) has also been approved. Besides these,
Institute is also undertaking contract research with private multinational companies viz, Kancor
Ingredients Pvt. Ltd, Kerala, PrARAS Biosciences, Bangalore and Eesavyasa Technologies Pvt.
Ltd., Hyderabad. The Institute is also doing a collaborative project with Krishna Emu Products
Ltd., Vijayawada.

Besides the aforesaid research projects, one faculty development program, one ICAR sponsored
short-course, two entrepreneurship training programs, one training program to Veterinary officers
from Allana Sons Ltd., Hyderabad, one butchers training, one workshop on traceability was
organised. The Institute has also showcased its technologies at 3 different exhibitions. I am elated to
mention that under NRC on Meat consultancy a semi- modern emu slaughterhouse has been
constructed at Vijayawada. During the current year, the Institute has signed one consultancy project
and 6 MoU/Licensing of Technical Know-How with different entrepreneurs. The NRC on Meat
has also signed a MoU with Tamil Nadu Veterinary and Animal Sciences University (TANUVAS),
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Chennai and UP Pandit Deendayal Upadhaya Pashu Chikitsa Vigyan Vishwa Vidyalaya Evam Go
Anusandhan Sansthan (DUVASU), Mathura, UP.. The NRC on Meat has also participated and
acted as knowledge partner in organising 7" Mayor’s conference at Hyderabad and signed MoU
with National Meat and Poultry Processing Board (NMPPB). I am very glad to mention that during
this year the Institute has obtained Food Safety and Standards Authority of India (FSSAI)
registration and also registered its trademark “Meat Treat: Healthy & Yummy”. The Institute has
also organised various other events and celebrated its Foundation day with a presentation by Dr. M.
Vijay Gupta, World Food Prize Laureate. During the period,the Centre has participated in number
of Expo’s and showcased its technologies and several dignitaries including Mr. Siraj Hussain,
Secretary, MoFPI, Govt. of India and students and faculty members from Cornell University, USA
have visited NRC on Meat.

The NRC on Meat gratefully acknowledges the valuable guidance and encouragement received
from Dr. S. Ayyappan, DG, ICAR, Dr. K.IM.L. Pathak, DDG (Animal Sciences), Dr. B.S. Prakash,
ADG (AN&P), Dr. Vineet Bhasin, members of IMC , RAC and other experts of meat science
community. I appreciate the efforts of scientists and all other staff of NRC Meat in bringing out
this report which will be of great use to the meat scientists, technologists, entrepreneurs and other

extension workers.

B~

(V.V. Kulkarni)

Director
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UISIEEI

T | a9 2013-14 % SR T A HiH [ SIHa TiSTeT, wrasnansti, gesitai, srenfuar
TehTd shTdgh, TGl STl & AHEdn/®I, Tl 3iY Uk HeMdr J9 @y d Je-317e dfed 39 &
Y Heaqul ATE [T Bl SUIRE STaty % S Gaied Tdraiest &l forgd dae 35 wed 80 g3
A &Y Bl 7ET 2l

I A STH 68, Sa0dIg 7 & & § 3 &l el § Hated qeayqol qRame e ©
T %2 781 & ITAH A1 3 %l FICSAITTR, THIes A SATEl & JeH H BIEAeH-ad, F9idd 9SR 3w
T, FEre qred GEER0l 37 Y2 Remdn, Uyl 991 | fHerde & Sid &g SuAu senfyd Wi,
a9 ® SRR a9 &g g7 AT o STl &l SUANT, 9g] SAEN TI&0 qA1 Jid Jordl
HTehd, Sifceh A9 3T, fae 3R 7w, 34, el 317 9T & F8H1 § TS A9l BT 3T,
G &g qar q97 Jod aiefd U 979 Il bl foehiad &1, T 77 ITel 317 3= GR7e0 e
faehTa e oMo &1 T2 3 Hie Ui Hep? (HiETER 99 &) 8d Uk Ycc &l STTded fhal &1 TR
HARHATE, AEHTHT A qe1g? & HATS Urige & Sauid (9= ud grEife faum (SuEd),
iRl Haed 37 BT HEAaad, 9Pd TPhT, g W [a9r (SEeh), 999 Me o,
Y WE9T AIRT o § 9reg Taa qifvd aRAmeIet 97 6 8| $iU Ud TEwhd @l 3918 Mard o
TITEIRT0T (TUI=T) § AT 95 IRATAAIST T {2l & 13 &l 31 TATaT, T Mol Sgrerd a9
HEHT ZUfE0e grEde [|iHes, &id, PrARAS JRMEEAS, 9N 37 THE CaTdia JEde
e, TaaE & a1y Tgared Sgaa™ 9 Faiad &Y @l 2| T, $90 U] SO Wi,
fasTaraTsT & |1 U Ted [ 9RATT 99 &1 &7 72T 2|

ST AT URATAIST & ST, U bl (I HIamH, MU 1T JiEiNid Uk
Y ST, Bl IEHAT T80T SHBRIshH, ST H9 UeFAUIe, SadTale H S0 99 el Sl &
o0 Wep WTSTeT07 SBIIshH, Ut BT WITEI0T, CHIATC! 93 Ueh SIASIeT b1 ST AT faT 12| TR o
3 Taf= weelal | o191 HTeRical @1 YS9 fohat 21 9% Wi Swrasid & (o UHSIH-A1E THef o
q&d [aaaaTs] § U -3 9 HAZE Sl H0T [6a1 T 8| TR 7 [afv=1 saidl & @y
Te ST URATSTHT 377 qeheioh] 319 & 6 HeAtd U=I/d1Zad 9 29 a9 &% SFH exier f6u 2| Ty
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T SEEN &g, 2eITdTE | dmeaarg 99 fichedt 3 99] fasm fagafaemea (TANUVAS), I+ i
qied et SureaTd uy) [aiched forste fasaiaemea agn M srHe™ T (DUVASU), 9371, Ia?
TE9T o |1 AT Ueh UHSRY T¥ 2xaier? fohu €| ITCi /i STEeE s 7 2e¥1are § 7 9 Her 97w |
qIT for 2T U STH-9ETaT (ATt 9e?) & %9 | 6iH {hal 37 ITE™ 7 3f7 Fape THrh0l ars
(NMPPB) & |7 TR (FHEAAT SI799) 97 2&d1e Ul 951 I8 ad1d g0 &Y & 1t 39 a9 T 7 @
FIE 3T WA | TTTeres7or (FSSAI) & Tsiies?or are feban ofw arae g=ames “‘Hie ge: B U

T Bl dotighd BITaT| L | 2 31 e o1 oy & =7 e fasra e, fava @ grenr @i

%1 Ut T o A1 ST LTI [Sad JA1an| 39 31aie & S &g J 931 98T § Tl § 97 foran
3T ST HENTTTonat 1 YE9i fohanl 39 Tater | <ff T g8, AfTd, @Te Tl e, 9d T2
qAT DI [AIATTATAS, ST T g BTAT A7 T TexAqT o 39 g &l ST Tl

S[.09 FUE, HElMEYH, Y.H.A9.9., 5. & UH Ud 9ok, SU-Hei-eys (99 fasm),
1. d1. 09 99T, TSN (T.04.08 b1), = faqid 99, STEURHT, STUEr & 9ewi Jo1 79 o+ q9e™
& 31T Ta9ET T U 9w HRTES i Wieares o [oTU TS 7T STHEN 6 I°w! ST e
®¥d1 8| § 29 FUIE & W19 o [oT 319+ Jenivent T o7 T9T HATAT o F9TH1 hdT & 37 3719 &yl

2 foh I TTE AT Jei-iehl, Trenfieniider, Semmar 3i o e shadie & o Suantt |nad er|
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EXECUTIVE SUMMARY

National Research Centre on Meat, Hyderabad with its mission to develop modern, organised
meat sector through meat production, processing and utilization technologies has undertaken
various activities related to meat sector. Applied and basic research in meat science,
entrepreneurship development, consultancy, transfer of technologies, human resource
development, awareness programmes, exhibitions, contract research, workshops and several other
activities have been undertaken to cater to the needs of meat industry personnel, meat exporters,

entrepreneurs, students and consumers. The summary of the Institutes activities during the period
from April 2013 to March 2014 is presented below:

4+ Microsatellite genotyping based meat traceability system was developed for 7 buffalo breeds
viz.,Mehasana, Jaffarbadi, Surti, Murrah, Bhadawari, Nagpuri and Pandharapuri.

4+ NRC on Meat, Hyderabad is developing RFID ear tags and DNA based traceability model for
buffalo meat sector. Livestock traceability database system has been created at NRC on Meat

for voluntary enrollment of buffalo farmers. (http://wwwlivestocktraceindia.com)

4 DNA based technologies for detecting adulteration of ghee with different animal fats is being
developed. Institute is regularly analysing the confiscated samples submitted by different

agencies to identify species and sex of the animal.

4 NRC on Meat is developing high throughput proteomic approach for meat species
identification.

4 DPeptide biomarkers to differentiate tough vs. tender muscles and young vs. old buffalo meat has

been identified using two-dimensional electrophoresis and tandem mass spectrometry.

4 Characterization of buffalo and goat meat colour using two-dimensional electrophoresis and

tandem mass spectrometry.

4 NRC on meat is working on organic sheep rearing protocols and production of value added

products from organically produced mutton.

4 Animal feeding experiments are being carried out to improve the meat quality through
manipulation of meat animal diets. Animal experimentation facilities and fodder block have

been created in the campus for the purpose.

4+ Contract research project with Kancor Ingredients Ltd., Kerala revealed the comparative
efficacy of oil vs. water soluble and powder vs. liquid form of purified carnosic acid (Oxikan-R)

atdifferent dosages in ground buffalo meat, chicken and pork.

4
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The contract research project sponsored by M/s PrARAS Biosciences, Bangalore revealed that
incorporation of soy-hydrocolloid mix at 0.5% level enable to reduce 5 % of meat in the

chicken nuggets without adversely affecting the quality and sensory attributes of product.

Under contract research project with Eesavyasa Technologies Pvt. Ltd., Hyderabad, the
Institute is evaluating the “TRIOZ decontamination system” containing multiple hurdles viz,

ozone, UV light, pulsed UV in chicken and sheep carcasses and meat.

Under Ministry of Statistics and Programme Implementation (MoSPI), Govt. India funded
project, the carcass and by-products yield of cattle, buffalo, sheep, goat, pig and poultry were

recorded in different states of India.

Baseline data was generated on presence of organochlorine, organophosphorus and synthetic
pyrethroids from chicken, by-products, feed, water from several farms in and around
Hyderabad. A similar study was conducted and data on pesticides residues in pond reared

carps and shrimp of Kolleru region and East Godavari dist. (A.P.) was generated.

Slaughtering, processing and preservation technologies for emu meat has been optimized.
Emu meat quality, composition, nutritional attributes and storage stability was analyzed and the
tindings were discussed and presented at different awareness programmes and press meet for

popularizing emu meat among consumers.

Experiments were carried out to develop value added emu meat products, packaging and

storage stability.

The process for extending the shelf life of cured and smoked chicken legs up to 30 days under

vacuum and modified atmospheric packaging was standardized.

Restructed chicken slices with better texture attributes and attractive colour than nitrite

addition was developed.

Experiments are being conducted to develop acceptable and nutritious pet food productin the

form of biscuits using poultry slaughter waste.

Automatic weather station has been established in the campus in association with Indian

Meteorological Department (IMD) and Japan International Cooperation Agency (JICA)

Entrepreneurship training, consultancy, MoU, workshops and extension activities:

+

One Faculty Development Program on “Hygienic meat processing, preservation and quality
control” was conducted to 8 faculty members from Institute of Hotel Management, Catering
Technology and Applied Nutrition, Min. Tourism, Govt. India.
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One ICAR sponsored 10 day short course on “Thermal processing of ready to eat meat

products” was conducted.

Two hands-on entrepreneurial training programs on “Value added chicken products

processing, packaging” was organised for small and medium scale entrepreneurs.

One training program to Veterinarians from Dept. Animal Husbandry, Punjab on “Molecular
techniques for meat traceability” and one workshop to Veterinarians on “Traceability of meat”

was organised.

One training to Veterinarians from export abattoirs and one butcher's training program was

organised on clean and safe meat production.

Six memorandum of understanding (MoU)/agreements were signed with entrepreneurs for

licensing and test marketing of NRC Meat developed value added products.

Successfully completed a consultancy project with Krishna Emu Products Ltd., Vijayawada for
construction of state of-the-art emu slaughterhouse. New MoU has been signed with Anshi

Emu Processing Pvt. Ltd., Vijayawada.

Showcased NRC Meat technologies at Poultry India-2013, Hyderabad; Global Millet Meet at
DSR, Hyderabad; Dairy Show & Sheep & Goat Expo -2014, Hyderabad and farmers Day
celebration at CRIDA, Hyderabad.

Acted as knowledge partner with National Meat and Poultry Processing Board (NMPPB) for

organising 7th Mayor's conference at Hyderabad. On this occasion NRC on Meat has also
sighed MoU with NMPPB, New Delhi.

NRC meat has also been “Knowledge partner” in organizing Dairy Show & Sheep & Goat
Expo -2014 held during 1-3 Feb'2014 at Hyderabad.

Signed MoU with TANUVAS, Chennai and DUVASU, Mathura for faculty and student
exchange and other R&D activities.

Developed liaison/ collaborations and interacted with stake holders and experts from Food
Safety and Standards Authority of India (FSSAI), NMPPB, Animal Husbandry Dept., Export

meatindustries, Poultry and meat processors, University officials, Private entrepreneurs etc.
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INTRODUCTION

National Research Centre on Meat was established with its own building at Chengicherla,
Hyderabad in the year 2007 with an overall objective to conduct basic and applied research, to
promote quality meat production, value addition, training and entrepreneurship development and
to provide policy support. Since 2007, NRC Meat is functioning with just 6-7 scientists and only in
the year 2010-11 a total of 14 scientists were filled. Within a span of five years the NRC Meat has
made enormous progress in creation of facilities, research, human resource development,
entrepreneurship development, extension, TOT, consultancy and several other programs and the

scientists of this centre were awarded with several national and international awards.

The NRCM is the only premier institution devoted fully to the meat research in the country.
The centre was created with main emphasis on value addition, quality attributes of fresh and
processed meat, imparting education, training and attention towards sanitary and phyto-sanitary
measures in the slaughter of animals and meat production. These require scientific and
technological support to develop knowledge and skills through participatory approach of farmers,
entrepreneurs and scientists. Scientists of this centre have conducted various experiments on
evaluation and improvement of quality of fresh and processed meat, analysis of chemical residues
in meat and fish, biochemical understanding of tenderness, species and sex identification of meat,
retort pouch packaging for ready to eat meat products, dried meat products development,
microbiological quality evaluation of fresh meat and meat products, meat inspection and utilization

of slaughter house waste.

Besides research projects, NRC on Meat is conducting entrepreneurial training programs,
awareness programs, workshops and regular interactive meetings with officials from line
departments. The Institute also undertakes contract (sponsored) research with private
multinational companies, consultancy projects, analytical services and provides bankable project
reports to interested entrepreneurs in establishing meat products processing units. The Institute
also exhibit its technologies and different meat products at various locations for wider reach among
public. Overall, NRC on Meat s striving hard to address the issues related to meat animal producers,

meat processors and consumers.
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VISION

NRC on Meat as a premier institute of meat research to solve the problems and face challenges
of meatand allied sectors development

MISSION

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

MANDATE

< To conduct basic and applied research in meat science and technology for development of a
modern organized meat sector in the country

< 'To develop appropriate and relevant technologies/processes/practices for meat production,
processing, value addition and utilization to contribute for sustained meat production and
consumption

< 'To provide need based training for different levels of personnel in meat and allied sectors.

< To establish a liaison with industry, trade, regulatory and developmental organizations
operating in meat sectof.

¢

To support bilateral and international programmes

¢

To serve as anational repository of information in meat and allied sectors.
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STAFF STRENGTH((2013-14)*

Staff Sanctioned Filled
Scientific (Excluding Director) 15 15
Technical 5 5
Administrative 14 8
Skilled Supporting 2 0
Total 36 28
*As on 31st March 2014
BUDGET: (FY 2013-14) IN LAKHS
S.No | Head Plan Non Plan
Sanctioned Utilized Sanctioned Utilized
1 Establishment 0.00 0.00 300.00 277.00
2 Contingencies 120.00 113.41 47.00 34.49
3 Equipment 19.75 14.17 1.00 0.94
4 Furniture and Fixtures 0.00 0.00 1.00 1.00
5 Library 0.25 0.16 0.00 0.00
6 Works 4.00 4.00 0.00 0.00
7 TA 4.00 3.96 5.00 3.86
8 HRD 2.00 1.15 0.00 0.00
9 P. Loans & Advances 0.00 0.00 1.00 0.69
10 Pension & ORB 0.00 0.00 25.00 24.88
Total 150.00 136.85 380.00 342.86
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RESEARCH HIGHLIGHTS

Institute Projects

Project title : Estimation of pesticide residues in Pond reared Fishes
from Kolleru Region of A.P.

Principal investigator :  Dr.G.Venugopal, Principal Scientist

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

A total of 540 samples comprising of 216 fish, 98 prawn, 77 water, 84 soil and 65 feed samples
were collected. The incidence of organochlorine(OC) pesticide residues in fish samples - yearlings
and adult fishes of Catla, Rohu, and Pangas was in the range of 9.4-68 %. It was found that in Catla
42% samples and Rohu -11% samples indicated OC residues above MRL (FSSAI, 2006) while in
Pangas samples, it was zero. Pesticides of OC and pyrethroids were observed in soil, water and feed
samples in all the districts. It is observed that the incidence of pesticides contamination was found
to be more in West Godavari district than in Krishna district of Kolleru region in Andhra Pradesh.
There was a greater variation in the type and level of pesticides contamination observed between
different mandal locations. Occurrence of Organophosphorous (OP) pesticide contamination was
almost zero probably due to its quick degradability in environment. Pyrethroids contamination
could be attributed to its frequent application to control parasites. As the OC compounds are not
used in any of the pond management practices, its contamination could be through soil, water and
teed sources. OC compounds are known for long persistence in environment. Further aquaculture
activity in Kolleru region is largely based on use of water from drain canals. This study also covered
screening the widely cultured shrimp species in Kolleru region, the incidence of OC compound
pesticide contamination was observed in Prawn (L. vannamei) 31 %, water -26%, soils- 24% and feed
-14%. There was no incidence of OP and pyrethroids contamination in shrimp ponds. However

the level of OC compounds contamination was much below MRL values.
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Fig.1: Percentage of incidence of pesticide contamination in cultured fish species of
Kolleru region and values above MRL.
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Fig. 2: Percentage of incidence of contamination and percentage of samples above MRL

values in Kolleru region.
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Project title : Detection of animal derived materials in foods and feeds through molecular
techniques
Principal Investigator : Dr. S. Vaithiyanathan, Principal Scientist
Experiment : DNA extraction from pure cow ghee and animal tallow by phosphate
buffered saline followed by a commercial kit method

Milk fat (cow ghee) or animal tallow was thoroughly mixed with phosphate buffered saline
and centrifuged at 13000 rpm for 20 min at room temperature. The supernatant was discarded and
the pellet centrifuged at 13000 rpm for 20 min at room temperature. The precipitate obtained was
subjected to DNA extraction by a commercial kit and the DNA concentration is determined by
Nanospectrophotometer followed by the PCR assay using mt 12S rRNA, leptin, mt D loop (cow
and buffalo specific) and mt 16s rRNA (ruminant specific for beef, sheep and goat). DNA was
successfully extracted from the tallow and ghee, and the yield values are presented in Table 1.

Table 1. DNA yield from the animal tallow made in our laboratory and the industrial tallow

Tallow made in the lab Industrial tallow and ghee
Bullock Buffalo male Industrial Tallow Cow ghee
DNA (ng/ul) | 2.95£1.58 4.54%1.89 5.89£2.63 3.46%1.32

L 1 2 3 TG T GIGTGT G
12S  Leptincowmt buffalo 16S

rRNAD loop Dloop rRNA

Fig. 1: PCR amplification of 12S rRNA, leptin, mt D loop, 16S rRINA primers
T=Industrial tallow (Allana); G=Cow ghee (NDRI); 1,2,3 are unrelated products

The PCR assay has shown that DNA isolated from tallow and ghee could amplify mt 125
rRNA (amplicon size 456bp), mt D loop (amplicon size cow specific 126bp and buffalo specific
226bp) and 16S rRNA (amplicon size 104 bp). The 16s rRNA primer is designed on ruminant
specific-beef, sheep and goat and it has correctly amplified only in cow ghee.
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Project title : Studies on safety of muscle food based products with reference to
carcinogenesis

Principal investigator : Dr.A.R.Sen, Principal Scientist
Co-PIs: Dr.M.Muthukumar and Dr.B.M.Naveena

In this study, cured and smoked chicken legs (CSCL) were packed in polyethylene covers under
aerobic packaging (AP), vacuum packaging (VP) and modified atmospheric packaging (100 % N2,
MAP). All the samples were then stored at refrigeration temperature (471" C) up to 30 days.
Samples drawn periodically at 5 days interval on 0, 5, 10, 15, 20, 25 and 30 days of storage for
evaluation. The CSCL under AP were acceptable only up to 20 days, but under VP and MAP it was
acceptable even on 30" day of refrigerated storage. Another study was conducted for improving the
colour of restructured chicken slices without nitrite and added with plant juices of beetroot, carrot
and tomato (@5% and paptrika (Capsicum annum) @500 ppm. No significant difference was observed
in batter pH/stability and cooking yield among the treatments. Except moisture content of the
cooked slices, other proximate composition was almost similar in all the products. The redness (a*)
value of chicken slices added with plant juices was comparable with nitrite added product. The
paprika added product was having exceptionally higher redness as compared to other products. The
restructured chicken slices with paprika had significantly higher (P<0.05) chroma and lower hue. In
texture profile analysis, the chicken slices with plant juices had higher (P<0.05) chewiness as
compared to control and nitrite added products. The hardness was also significantly (P<0.05) lower
in restructured chicken slices with plant juices than other products.

Table 1. Texture profile of restructured chicken slices added with plant juices

Treatment| Chewiness | Cohesiveness | Gumminess Hardness Springiness
(Ncm) (N) (N)
Control | 39.09+3.15" |  0.76%0.04 59.13+1.67 | 77.61£3.17" | 0.92%0.09
Nitrite 25.75+1.35 0.66%0.18 50.84%2.04 76.50%1.50" 0.87£0.10
Beetroot 47.1913.04° 0.84%0.19 50.48+2.83 60.81+1.76 1.04%0.08
Paprika 69.6142.22' 0.96x0.11 67.77£1.39 71.96+1.93° 1.06+0.17
Carrot 60.19+3.25 0.80%0.12 51.89%2.66 64.39%1.98" 1.03+0.19
Tomato 55.4312.78 0.92%0.17 55.42%1.13 59.99+1.10° 1.28%0.06

Means with the same superscript within a column do not differ significantly (P>0.05)
Each value is a mean of eight replicates
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The instrumental colour was comparable with nitrite added slices and even more attractive in
colour of slices added with plant juices. Restructured chicken slices were stored at refrigerated
temperature (4+1'C) and quality was evaluated at 5 days interval upto 15 days. Storage period had a
significant effect on pH, TBARS values and free fatty acids. Initially the pH increased after 5 days of
storage and later irrespective of treatment there was a significant (P<0.05) reduction in pH. A
significant increase in TBARS values was observed with progress of storage period though the
value was within the detectable limit of 1 mg malonaldehyde /kg after completion of storage study.
Similarly, the free fatty acids during storage also showed the increasing trend with the increasing
storage period. Storage did not show any significant influence on lightness or redness value of
restructured slices though treatment showed the significant (P<0.05) effect on this instrumental
colour attributes. During storage, no significant discolouration was observed in chicken slices with
plant juices. Bacterial growth was also comparable with nitrite added chicken slices during
refrigerated storage.
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Fig. 1: Changes in chroma of restructured chicken slices added with plant juices during
refrigerated storage (411'C)

o



i 3l
ICAR

Project Title : Studies on development of natural preservative system for improving
microbiological safety and quality of carabeef

Principal Investigator: Dr.Y.Babji, Principal Scientist
Co-PIs: Dr.I.PrinceDevadason and Dr.S.Vaithianathan

Experiment : Assessment of physico-chemical, sensory, microbiological attributes of
market buffalo meat during storage at refrigeration temperature.

The preliminary trials conducted revealed that the initial pH of market buffalo meat was 6.21
and it kept on decreasing until day 4 and later it increased on day 5.The water activity was also
decreased during storage. The shelf life of market buffalo meat was 3 to 4 days. The microbial
counts ranged between log 4.0 to 5.5 logs on day 0 although the counts remained more or less the
same on day 3,coilforms and pseudomonas were less than 2logs /g of meat.

Experiments are in progress to assess the effect of various essential oils viz., clove oil, lemon
grass oil, palmarosa, holy basil, eucalyptus and their combination on physico-chemical, sensory,
microbiological attributes of buffalo meat during storage under various packaging conditions at
refrigeration temperature.

Project title : Emu meat quality, processing and product development towards a niche
market

Principal investigator : Dr. B.M. Naveena, Senior Scientist

Co-PIs : Dr. A.R. Sen, Dr. S. Vaithiyanathan, Dr. M. Muthukumar and Krishna Emu
Products Ltd., Vijayawada

Experiments were conducted to understand the mechanism of conversion of emu muscle to
meat, ageing process under aerobic and vacuum packaging conditions. The physico-chemical
changes, ultrastructure (Figure 1), microbial quality and sensory attributes were also evaluated. The
emu meat proteome characterization was done using 2-dimensional electrophoresis (Figure 2) and
the protein functionality was also determined. Refrigerated and frozen storage stability under
aerobic and vacuum packaging condition was also determined.Process was optimized for
development of restructured emu meat block and slices and their quality and sensory acceptability
was compared with restructured goat meat slices.



Fig. 1: Scanning electron micrographs of fresh emu meat
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Fig. 2: Two-Dimensional gel electrophoresis photographs of emu meat proteins during
aging separated on 3-10 pH, 13 cm IPG strips.

A. 0day, B. 6 day aerobic packaging, C. 6 day vacuum packaging, D. 15 day vacuum packaging.
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Project title : Estimation of pesticide residues from poultry feeds and foods

Principal Investigator : Dr.M.Muthukumar, Senior Scientist

Co-PIs: Dr.S.Vaithiyanathan, and Dr. Ch.Srinivasa Rao (AINPPR, ANGRAU, Hyderabad)

Experiment : Detection and quantification of pesticide residues in various cooked chicken

meat products:

Overall 42.86 % of cooked meat products samples were showed presence of pesticide
residues. Among the samples, chicken 65 (57.14 %) and tandoori chicken (50.0 %) showed higher
incidence of contamination. Among the pesticides, residues of aldrin (11 samples) were more
trequently observed. However, the levels of these pesticide residues were lower than the maximum
residue limit prescribed by FSSA (20006).

Table 1. Concentration of various pesticide residues (ppm) in various cooked chicken

meat products:
Name of the Kadai chicken | Chicken 65 Tandori chicken| MRL
pesticide residues | (Wet cooking) | (Deep fat frying) | (Dry cooking) (ppm)
o« HCH 0.047 Total HCH
2 ppm
y HCH 0.011
6 HCH 0.033 0.029 0.010
Total DDT
DDT 7 ppm
Aldrin 0.058 0.058 0.2
Dieldrin 0.026 0.075 0.050
E Sulfate 0.016 0.012 0.2
Heptachlor
H epoxide




Project title: Development of healthier meat products enriched with omega — 3 fatty acids
and antioxidant intervention for improved shelf life

Principal Investigator: Dr.M.Muthukumar, Senior Scientist

CoPIs: Dr.A.R.Sen and Dr.B.M.Naveena

Meat products rich in omega 3 fatty acids were prepared by replacing 25 % of sun flower oil
with flax seed oil. Treatment details: Except sun flower oil, flax seed oil and antioxidants
(pomegranate phenol -30 ppm and carnosic acid -150 ppm), the proportion of all other ingredients
(meat, binder, spice mix, condiments and ice) and processing conditions remained same for both the
control and treatments. The functional and quality attributes in terms of pH, emulsion stability,
cooking yield, water expression, proximate composition, TBARS value, instrumental colour, texture
profile and sensory attributes were analyzed.

There was no significant (P>0.05) change in the physico-chemical, microbiological and
sensory attributes due to the replacement of 25 % of sun flower oil with flax seed oil, except TBARS
value. The nuggets made with flax seed oil (T'1) have showed significantly (P<0.01) higher oxidative
rancidity than the control and antioxidant incorporated products. The incorporation of
antioxidants viz. pomegranate phenol (30 ppm) and carnosic acid (150 ppm) had significantly
retorted the oxidative rancidity in the flax seed oil incorporated nuggets. .
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Fig.1: TBARS value of chicken nuggets incorporated with flax seed oil and antioxidants
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Project title : Production of designer meat through nutritional manipulation in small
ruminants

Principal investigator : Dr P. Baswa Reddy, Senior Scientist

Co-PIs:Dr. D.B.V.Ramana (CRIDA), Dr.G.Venugopal and Dr.M.Muthukumar

An area of around 300 square yards of land near the experimental animal houses of NRC Meat
has been developed into fodder block. CO-4 variety of perennial fodder grass procured from HRF
of CRIDA have been planted and grown fodder were harvested periodically. Further, facilities like
laying of electricity connection, fixing of lights and fans and fencing the area in front of the pens
etc., have been created in the small ruminant experimental animal house.

Weaned native ram lambs of around four months age have been procured from the weekly
market at Mallepally village in Nalgonda dist. All the animals were dewormed and vaccinated for
PPR, ET and FMD diseases. Acclimatization of animals to stall feeding was carried outin a gradual
manner. Initially they were allowed for grazing for the entire day and the grazing time has been
decreased by one hour per week over period of one and half month and then the animal were
completely restricted to stall feeding. The animals have been divided into three groups and housed in
three different pens. Under stall feeding, they were offered adlib chaffed green fodder along with
measured quantity of concentrate feed. Different quantities of concentrate feed are being offered
to animals in each group in order to have differed energy and protein intakes. The animals are
weighed at fortnightly intervals and the concentrate offered is also changed accordingly as per the
body weights. The feeding experimentis in its final stage.

Table 1. Composition and nutrient
content of concentrate feed:

Ingredient Rate of Inclusion
Maize (Kg/100Kg) 20 Production of designer meat
Soybean Meal (Kg/100Kg) 22 ot et ferent o
DORB (Kg/100Kg) 25 19
Mineral Mix (Kg/100Kg) 2 18
Salt (Kg/100Kg) 1 4

Vitamin Mix (g/100Kg) 40g/100kg |«
Nutrient composition s ://\/
Crude Protein % 171

TDN (0/0) Calculated 70 " Ini wt 15d wt 30d wt 45d wt 60d wt 75d wt 90d wt 105d wt
ME (M Cal/ kg DM), Calc. 3.05 —=rl —a-02 -1
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Project title: Developing organic meat production system for promoting sustainable animal
husbandry, enhancing income to producers and health benefits to consumers.

Principal Investigator : Dr. GirishPatil S.,Senior Scientist

Co-PIs: Dr. C. Ramakrishna and Dr. M. Muthukumar

An experiment was undertaken to raise ram lambs on organic methods so as to produce quality
mutton free from chemical residues. Twelve post weaned lambs (six male and six female) belonging
to Deccani breed were selected for the experiment. Lambs were reared by following National
Program for Organic Production (NPOP) guidelines recommended by Agricultural and Processed
Food Products Export Development Authority (APEDA). No vaccination was given to ram lambs.
Lambs were housed in such a way to enable them to conduct their basic behavioral needs. All
biosecurity measures were put in place to prevent occurrence of diseases. Fodder for the lambs was
produced by organic means by using organic manure. No pesticides, fertilizers etc were used for
production of the fodder. Concentrate mix was prepared by using organically produced sorghum,
rajma, bengal gram and groundnut oil. Six ram lambs were slaughtered after rearing for about nine
months period. Average weight of slaughter lambs was 22.4813.74 Kg and average carcass weight
was 10.46% 1.96 Kg. Dressing percentage was 46.55 %. Meat produced was checked for presence of
chemical residues using Gas Chromatography (GC). No trace of pesticides and drug residues could
be detected in the meat. It can be concluded that rearing lambs can very well be practiced under
organic system to ensure sustainable meat animal production.

25
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Fig. 1: Body weights of lambs (male and female) reared on organic system
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Project title: Characterization and utilization of by-products from livestock, poultry and
fish.

Principal investigator: Dr. R.S.Rajkumar, Scientist
Co-PIs: Dr. P. Baswa Reddy and Dr. Girish Patil, S

A total of 311 Kg of poultry slaughter waste was collected from the local poultry dressing units
of Namakkal City. The material was transported to the carcass and by-product utilization Center at
VCRI, Namakkal. The poultry waste collected was rendered at 100°C for 20 min, sterilization at
140°C (3 bar pressure) for 20 min at 75 psi. Sterilized material (Cracklings) is collected and dumped
into a perforated tank for collecting the fat/oil. At the end of the centrifugation defatted crackling
and chicken oil was obtained and sun dried for 24-48 Hrs. The sun dried defatted crackling was
milled in hammer mill to convert into small particles or to be grounded before bagging. The poultry
by-product meal (44 KG) was obtained after milling. The PBPM and Chicken oil was analysed for
the following parameters.

_10.24 -
| , 26.91 .ir?fll atey
6.67 Al
e '.’El 38 m Total
~ b6.32 Saturated
EFree Fatty Acids ‘v Fatty acids
m Total saturated Fatty acid
Tatal
O Total unsaturated Fatty acid Unsaturated
Fatty acids
Fig. 1: Fatty acid profile of PBPM Fig 2: Fatty acid profile of chicken oil

Table 1. Proximate and mineral composition of PBPM.

S. No Particulars %

1. Moisture 7.06

2. Crude Protein 61.42

3. Crude Fiber 0.45

4. Ether Extract 14.47

5. Total Ash 12.60

6. Acid Insoluble Ash 0.50

7. Salt 0.58

8. Gross Energy 5016 kcal/kg
9. Calcium 3.54 %

10. Phosphorus 1.71 %

11. Iron 751.44 ppm
12. Copper 9.86 ppm
13. Manganese 77.06 pm

4



Project title: Economic evaluation of processed chicken meat products
Principal investigator: Smt. K.Varalakshmi, Scientist

Co-PIs:Dr. I. Prince Devadason, Dr. Y. Babji and Dr. R.S.Rajkumar

Economics analysis of processed chicken meat products indicated that among emulsion
products, prime type of products incurs more costs (Table 1) due to high variable cost associated
with high percentage of meat component compared to other types of emulsions like choice and
economy. However fixed cost is same across all these categories unless it is associated with retort
processing as retort processing adds more fixed costs in terms of machinery and equipment and
associated costs with it. At a markup price of 10%, selling price comes to Rs. 302, 282, 260, 334,316
and 390 for prime, choice, economy and retort processed (prime), functional and restructured bites
respectively. Investment analysis of large scale processing plant for emulsion meat products (Prime)
showed that the processing is economically feasible with NPV of Rs.51 lakhs and IRR of 23% and a
B-C ratio of 1.47.The project will pay back its investment in less than 4 years (3.28). Annual
undiscounted cashflows and discounted cash flows are estimated as Rs.33 lakhs and 6.37 lakhs
respectively. Breakeven pointis estimated as 38.36% of full capacity.

Table 1. Economics of processed chicken meat products

Sl. | Type of Product Variable Fixed Total |Price
No Cost Cost Cost [ (10% markup)
(Rs) (Rs) (Rs) |(Rs)
1 Emulsion Products
a. Prime 226 49 275 302.5
b. Choice 208 49 257 282.7
c. Economy 188 49 237 260.7
d. Retort processed Products 232 72 304 334.4
2 | Functional Products 239 49 288 316.8
3 | Restructured Bites 295 60 355 390.5
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EXTERNALLY FUNDED RESEARCH PROJECTS

Project title: Study on state wise yield of meat and byproducts of cattle, buffalo, sheep,
goat, pig and poultry (Funded by Ministry of Statistics and Programme Implementation,
Government of India)

Projectleader: Dr.V.V.Kulkarni, Director
Principal investigator: Dr.M.Muthukumar, Senior Scientist
Co-investigator: Dr. C.Ramakrishna, Senior Scientist

Data onyield of meat and byproducts of cattle, buffalo, sheep, goat, pig, chicken and duck were
collected from different states of India. States from which the data collected were Andhra Pradesh,
Maharashtra, Uttar Pradesh (Barielly and Mathura) and Assam. Data was collected by visiting
government slaughterhouses, private slaughter places, retail meat stalls and from the experimental
abattoirs of the different centres. Parameters collected included live bird/animal weight, carcass
weightand weights of different byproducts viz., blood, skin, heart, stomach/gizzard, intestine, liver,
feet/shank, separable fat and trimmings. Data collected from different partner Institution were
recorded and analyzed.

Data collected from total of 2575 chicken birds from across India revealed an average live
weight of 1594.10 g and average carcass (skinless) weight of 963.85 g which indicate average
dressing percentage of 60.31 %. Further, the data collected from total of 1633 sheep from across
India revealed an average live weight of 20.79kg and average carcass weight of 9.56 kg which
indicate average dressing percentage of 45.98%.1n case of goat, data collected across India revealed
an average live weight of 19.16 kg and average carcass weight of 9.00 kg which indicate average
dressing percentage of 46.86%. Data collected from total of 600 pigs from across India revealed an
average live weight of 69.2 kg and average carcass weight of 46.21 kg which indicate average
dressing percentage of 67.5 %.
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Fig. 1: Proportion of carcass and byproducts of goats as expressed as proportion of live

goat weight.



Project title: Proteomics of lipid oxidation induced oxidation of buffalo and goat meat
myoglobins (Funded by Department of Science and Technology, Government of India)

Principal investigator: Dr. B.M. Naveena, Senior Scientist

In this study, both buffalo and goat myoglobins have been successfully extracted and purified.
The SDS-PAGE of pooled fractions from second peak which is supposed to be Mb consistently
revealed the presence of single band at approximately 17 kDalevel in both buffalo and goat samples.
The MALDI-TOF MS analysis of intact buffalo and goat Mb's revealed the mass of 17,043.6
Daltons (Fig. 1A) and 16,899 Daltons (Fig. 1B) respectively The 2DE gel analysis revealed
separation of 508 and 563 spots respectively in buffalo and goat crude sarcoplasmic extracts. For
gel-filtered Mb (pure Mb), 19 spots were separated in buffalo relative to 20 spots in goat samples
with 6 spots being differentially expressed between them. Purified Mb protein from buffalo and
goat samples separated by 2DE gel was identified by peptide mass fingerprinting using MALDI-
TOF/TOF mass spectrometty.

Buffalo MB
Goat MB
e
100 1
17043.6 16899.9
100 4
an
] 90
bl
= 2 80
'é Th ‘z
= = i
E g
E &l =
= = 60
& =
S0 50
A0 BS17T 40 |
N | 30
| 104259 34LLE
¥ | | 208748 i 204 !
10 .mun-.—bu' “Jk__.a.ﬂ__#'\.-w 10 | 33008.1
|
0 b \ ) \ o
B0 o000 1S000 20000 2000 dobon  dsbob  Aobed  dsboo 10000 15000 20000 25000 30000 35000 40000 45000 '
Mass (m3) Mass (m/z)

Fig. 1: MALDI-TOF mass spectra of (A) buffalo and (B) goat myoglobins
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Project title: Developing traceability model for buffalo meat industry for quality assurance
and augmenting exports (Lal Bahadur Shastri Outstanding Young Scientist Award
Challenge Research Project)

Principal Investigator: Dr. GirishPatil, S., Senior Scientist

A livestock traceability database (wwwlivestocktraceindia.com) which enables storage of
information of animals, farm and abattoir on web based module has been established. Database
provides provision for enrolment of animals, farms, abattoirs and veterinarians. Ithas provision for
recording performance of animals and different farm activities like insemination, pregnancy
diagnosis, calving, weight gain, milking, drying, vaccination, deworming, feeding, purchase, sales
and medication. It enables real time updating and retrieval of information. It provides provision for
creation of farm activity reminder system which enables efficient management of the herd. In
abattoir, information regarding ante and post mortem inspection can be uploaded on to the
database. Consumer can retrieve the information or trace back the meat by using retrieval system on
the database or through SMS.

For pilot testing, the developed system was implemented in different farms. Farm was enrolled
in the database, RFID tags were ear tagged on to buffaloes, and corresponding information was
updated on traceability database. Based on the initial implementation necessary corrections were
made in the database. Four farms viz., Livestock Research Station, Warangal and
Venkataramagudem, Instructional Livestock farm, Veterinary College, Hyderabad and a private
Buffalo farm, Shimoga, Karnataka have been enrolled and 415 buffaloes have been tagged under
the project. Livestock traceability database has been linked on the home page of NMPPB website
which is creating wide interest among stakeholders regarding traceability system and is helping to
promote the concept of traceability among stakeholders.

i Livestock Traceability i |

v — R P e P

Fig. 1: Livestock traceability database system established at NRC on Meat
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Project title: Identification of species-specific peptide biomarkers using high-throughput
proteomic approaches (Funded by Department of Biotechnology, Government of India)

Principal investigator: Dr. B.M. Naveena

Co-PI: Dr. M. Muthukumar

Objectives:

1. Extraction of meat proteins, separation by 2 Dimensional Electrophoresis (2DE) and
identification and selection of target proteins capable of generating specific peptides for
buffalo, sheep and goat species by trypsin digestion and tandem mass spectrometry (LC ESI
MS MS).

2. Development of an enrichment step for the target proteins or peptides using OFFGEL
fractionation.

3. To establish the detection limit for the three species in mixes containing various amounts of
other types of meats through identification of species specific biomarkers and to quantify
peptide biomarkers using stable isotope labelled peptides.

2-DE OFFGEL Fractuonator Mass Spectrometry

T~
e [

Identification of species-specific peptide biomarkers

Anticipated outcomes of the proposed study:

1. The proposed project will develop simple, robust and reproducible techniques for detecting
adulteration of a particular type of meat with another undeclared species.

2. Accurate and reliable technique for authenticating meat species which addresses some of the
major limitations of DNA-based methods such as optimization of the extraction procedures
according to the different matrices and recovery of high-quality DNA from processed meat
products.

3. Aninnovative technology to quantify the meat adulteration using stable isotope labelling.
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Project title: Creation of awareness on clean meat production and value addition (Funded
under Rashtriya Krishi Vikas Yojana — (RKVY) scheme by Department of Animal
Husbandry, Government of Andhra Pradesh)

Projectleader: Dr.V.V.Kulkarni

Principal investigator: Dr. M. Muthukumar

Co-PIs: Dr. G.Venugopal, Dr.S.Vaithiyanathan, Dr.C.Ramakrishna, Dr.B.M. Naveena,
Dr.P.Baswa Reddy and Dr.L.R. Chatlod

Objectives :
1. Documenting the felt need of meatindustry workers and meat consumers
2. Toeducate the meatindustry workers on hygienic meat production, handling and marketing

3. To educate the meat consumer on hygienic handling and preparation of value added meat
products.

Anticipated outcomes of the proposed study:
1. Wellinformed meat worker and clean and safe meat production
2. Healthy population and clean environment

3. Increased meat consumption and nutritionally secured population



CONTRACT RESEARCH PROJECTS

Project title: Evaluating efficacy of TRIOZ decontamination system on carcass and meat
quality

Principal investigator : Dr.A.R.Sen

Co-PIs: Dr. M. Muthukumar and Dr.B.M. Naveena

Objectives :

[0 To validate and standardize the optimum concentration and exposure timings of hybrid
technology of controlled ozone, pulsed UV with ultrasonics necessary to get effective
carcass/meat decontamination

[J To compare ozonated water and air with pulsed UV light and chlorinated sanitizers for
decontamination of carcass and abattoir premises

[J  Toinvestigate the effectiveness of hybrid technology for slaughter house effluent treatment

[ To assess the effect of ozone as modified atmosphere packaging to extend the shelf life of
meat and meat products

Project title: Characterization and evaluation of natural antioxidants extracted from
different spices in ground chicken and pork (Funded by Kancor Ingredients Pvt. Ltd.,
Kerala)

Projectleader: Dr. B.M. Naveena, Senior Scientist

Co-PI: Dr. S. Vaithiyanathan

Fresh ground pork and chicken was mixed with Oxikan-R @ 0.08% (LD, lower dose), 0.36%
(MD, medium dose) and 0.71% (HD, higher dose) and 1% salt and minimum oil required to dissolve
Oxican-R was added to all samples. Ascorbic acid (AA) was added at 500 ppm level. Oxikan-R was
added prior to mincing (LD, MD, HD) and after mincing (PLD, PMD, HMD). Oxikan-R reduced
the lipid oxidation at PLD, MD, PMD, HD and PHD in both cooked pork (Figure 1a) and chicken
(Figure 1b) patties relative to control, LD and AA cooked patties. The AA was not effective in
inhibiting the lipid oxidation in pork patties containing 15% fatlevel (Figure 1). Premixed LD (PLD)
was able to keep the lipid oxidation below (1 mg) even upto 28 days of storage. Sensory analysis
revealed intense spice odor in HD samples, whereas MD samples had just detectable odor. Patties
with LD did not give any spice odor. All Oxikan-R treated samples had better colour relative to
control samples.
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Fig. 1 : Effect of Oxikan-R on thiobarbituric acid reactive substances
values of cooked (A) pork and (B) chicken patties.

Project title: Functional and quality attributes of soy-hydrocolloids incorporated meat
products (Funded by PrARAS Biosciences Ltd., Bangalore)

Projectleader: Dr. M.Muthukumar, Senior Scientist

The quality attributes in terms of proximate composition and rehydration ability of five soy-
hydrocolloids mix were analysed. Based upon the results of eatlier trials, it was decided to utilize T1,
T2 and T3 soy-hydrocolloids mix at 0.5% in the preparation of meat products and study their
functional and quality attributes in terms of emulsion stability, cooking yield, water expression,
texture profile and sensory attributes. Except maida, soy —hydrocolloids and water, the proportion
of all other ingredients and processing conditions remained same for both the control and
treatments.

Table 1. Texture profile of meat products incorporated with soy —hydrocolloid blend

Treatment Cohesiveness Fracturability | Hardness (N) | Springiness
Negative Control | 1.027' + 0.11 43.35" + 2.35 48.35° + 2.35 0.841" + 0.06
Positive Control | 0.890'b £ 0.13 40.68'b £ 1.25 | 40.24° +2.30 1.085" + 0.07
T1 0.870" + 0.13 37.72" + 1.52 36.05" + 2.15 1.061" + 0.07
T2 0.980° + 0.13 47.27° £ 1.17 46.94°+ 1.63 0.882" + 0.07
T3 0.934" + 0.12 43.11" £ 1.84 40.86" £ 3.64 0.931" + 0.06

<
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There was no significant (p>0.01) difference between the control and soy-hydrocolloid mix
incorporated chicken nuggets in pH, emulsion stability, cooking yield, water expression,
instrumental colour were observed. However, there was significant difference in the texture profile
and sensory attributes among the different soy- hydrocolloid mix incorporated nuggets and T2 soy-
hydrocolloid mix incorporated nuggets showed better texture profile and sensory attributes. The
results revealed that incorporation of soy-hydrocolloid mix (T2) (0.5%) enable to reduce the
proportion of meat in the chicken nuggets without adversely affecting the quality and sensory
attributes of chicken nuggets.

5

Fig. 1: Scanning electron microscopy of chicken
emulsion incorporated with soy-hydrocolloids
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PUBLICATIONS AND
RESOURCE MATERIAL DEVELOPMENT

Research papers

1.

10.

Kiran, M., Sudhakar Reddy, K., Kondal Reddy, K., Madhav Rao, T. and Naveena, B.M. 2013.
Effect of blade tenderization on physicochemical and ultrastructural properties of spent hen
meat. Journal of Meat Science, 9(1): 16-20.

Muthukumar, M. and Sudhakar Reddy K. 2013. Determination of organochlorine residues in
sheep tissues. Indian Veterinary Journal, 89: 122-123.

Muthulakshmi, M., Vaithiyanathan, S., Rajkumar, R.S., Mooventhan, P, GirishPatil, S,
Muthukumar, M., Saravanakumar, R. 2013. Effect of partially purified ginger enzyme and
commercially available papain on quality of spent hen meat. Poultry Science (In Press PS-12-
02393.R1).

Naveena, B.M., Muthukumar, M., Sen, A.R., Praveen Kumar, Y. and Kiran, M. 2014. Use of
cinnamaldehyde as a potential antioxidant in ground spent hen meat. Journal of Food

Processing and Preservation, DOI: 10.1111/jfpp.12163.

Naveena, B.M., Muthukumar, M., Sen, A.R., Vaithiyanathan, S., Babji, Y., Ramakrishna, C. and
Kiran, M. 2013. Effects of ammonium hydroxide and salt on color stability and lipid oxidation
of raw ground buffalo meat under vacuum packaging. Journal of Meat Science, 9(1): 21-26.

Naveena, B.M.,Vaithiyanathan, S., Muthukumar, M., Praveen Kumar, Y., Kiran, M., Usha Rani,
K., Shaju, V.A. and Ramesh Chandran, K. 2013. Solubility of carnosic acid and rosmarinic acid

affects their antioxidant activity in raw and cooked ground chicken patties. Journal of the
Science of Food and Agriculture 94(2): 273-279.

Naveena, B.M.,Vaithiyanathan, S., Muthukumar, M., Sen, A.R., Praveen Kumar, Y., Kiran, M.,
Shaju, V.A. and Ramesh Chandran, K. 2013. Relationship between the solubility, dosage and
antioxidant capacity of carnosic acid in raw and cooked ground buffalo meat and chicken
patties. Meat Science (Elsevier),95: 195-202.

Rajkumar, R.S. and Yadav, A.S. 2013. Campylobacter contamination in small scale poultry
dressing units: PCR amplification of 16s tfRNA gene for detection. The Indian Journal of
Veterinary Research (In Press).

Reddy, G.V.B, Sen, A.R., Nair, PN., Reddy, K.K. and Reddy, K.S. 2013. Quality characteristics
of restructured mutton slices developed by cold set binding systems. Fleischwirtschaft
International, 28: 65-70.

Renuka, G., Suresh Babu, PP, Srinivasa Rao, P. and Venugopal. G.2013. Obseravations on
Aeromonas  hydrophila infections in the new aquaculture candidate species, Pengba
(Osteobramabelangers) Indian Veterinary Journal, 90(12): 30-32.

g



11.

12.

13.

14.

15.

16.

NRD

Sen, A.R., Bhaskar Reddy, G.V., Muthukumar, M., Naveena, BM. and Nithin, A.S. 2014.
Consumption pattern and quality characteristics of tandoor/tikka type chicken meat product.
Journal of Meat Science, 9(2): 6-10.

Sen, A.R., Naveena, B.M., Muthukumar, M. and Vaithiyanathan, S. 2014. Colour, myoglobin
denaturation and storage stability of raw and cooked mutton chops at different end point
cooking temperature. Journal of Food Science and Technology, 51: 970-975.

Suresh Babu, P.P, Razvi, S.S.H., Venugopal, G.,Rami Reddy, Murali Mohan, P. K., Srinivasa
Rao P. and Acharyulu. V.N. 2013.0Organic load induced black gill discolouration in farmed
Litopenaensvannamei and its mitigation using a pond sanitizer. Fishery Technology, 50: 214-217.

Sushma, K., Reddy Y.R., NaliniKumari, N., Baswa Reddy, P. and Raghunandan,T. 2013. Effect
of different dietary levels of selenium on immunity in growing Nellore ram lambs.
International Journal of Pharma and Bio Sciences, 4(3): 1150-1155.

Varalakshmi, K., Prince Devadason, 1., Babji, Y. and Rajkumar, R.S. 2014. Retort pouch
technology for ready to eat products — An economic analysis of retort processing plant. IOSR
Journal of Agriculture and Veterinary Science 7, 78-84.

Venugopal, G.,Suresh Babu PP. and Srinivasa Rao, P. 2013. A model modular farm for size
grading and monosex culture of fresh water prawn. Aquaculture Asia,Vol. XVIII. No.1.

Presentation in Conferences/ Symposia /Seminars/ other fora:

Lead papers/Invited lectures:

Baswa Reddy, P. 2013. Nutritional interventions for profitable sheep rearing. Paper presented at
One day seminar on “Development in Meat and Poultry Sector in Andhra Pradesh” organized
by The Federation of Andhra Pradesh Chambers of Commerce and Industry (FAPCCI) on 24"
April 2013.

Girish, P. S, Sen, A. R., Shailesh Bagale, Nagappa, K. and Kulkarni V. V. 2014. Comprehensive
buffalo meat traceability system for quality assurance successfully established. Presented at
National Symposium on 'One Health: Harnessing Biotechnology for Addressing Veterinary
and Biomedical Concerns on Food Safety, Zoonoses and Environmental Sustainability' and XII
Annual conference of Indian Association of Veterinary Public Health Specialists held from 04"
to 05" February 2014 at College of Veterinary Science, Khanpara, Guwahati. Pp 67

Kulkarni, V.V. and Naveena, B.M. 2013. Poultry meat industry: An overview on safe food
production. Keynote paper presented at XXX Conference of Indian Poultry Science Association
and National Symposium held at CARI, Izatnagar from 22-23, Nov, 2013. Pp 14-21.

Kulkarni, V.V. and Muthukumar, M. 2013. Skill development in meat sector. Presentation made
at National workshop on Capacity building for skill development and self employment in
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livestock, poultry and fisheries sectors” held at Madras Veterinary College, Chennai during
12-13 April, 2013 jointly organized by Dept. of Animal husbandry, Dairying, Fisheries,
Government of India, Dept. of Animal husbandry, Dairying, Fisheries, Government of Tamil
Nadu, and TANUVAS, Chennai.

Muthukumar, M. 2013. Traditional meat products of Indian- A Hidden Treasure. Invited
lecture delivered at one day seminar cum workshop on “Geographical indications: awareness,

registry and business opportunities” at NAARM, Hyderabad on 24-07-2013.

Muthukumar, M. 2014. Improvement of livelihood of rural population through meat
production and processing. Invited lecture presented at workshop on “A collaborative and
Transdisciplinary vision for Mahabubnagar district development” at Tata Institute of Social
Sciences, Hyderabad on 18", January, 2014.

Naveena, BM. and Kulkarni, V.V. 2013. Meat and meat products as potential sources of

bioactive peptides. Lead paper presented at 7" International Food Convention held at CFTRI,
Mysore from December 18-21,2013. Pp 69.

Rajkumar, R.S. 2013. NRC on Meat, an overview. Lecture delivered at the training programme
on Post-harvest technologies and value addition in agriculture and allied sectors conducted by
Extension Education Institute, Hyderabad on 19-12-2013.

Rajkumar, R.S. 2013. Role of Veterinarian in meat sector. Guestlecture delivered at Department
of Livestock Products Technology, NTR College of Veterinary Sciences, Gannavaram, Krishna
Dist. (A.P) on 10-10-2013.

Sen, A.R. and Muthukumar, M. 2013. Strategies for designing of meat based novel functional

and healthy foods. Lead paper presented at 7" International Food Convention held at CFTRI,
Mysore from December 18-21,2013. Pp 87-88.

Abstracts:

Bheemashankar, H., Kannur, Md. Nadeem Fairoze, Renuka Prasad, C., Nagappa S.
Karabasanavar and Girish, P. S. 2014. Breed traceability of buffalo meat using microsatellite
markers. Presented at National Symposium on 'One Health: Harnessing Biotechnology for
Addressing Veterinary and Biomedical Concerns on Food Safety, Zoonoses and
Environmental Sustainability' and XII Annual conference of Indian Association of Veterinary
Public Health Specialists held from 04" to 05" February 2014 at College of Veterinary Science,
Khanpara, Guwahati. Pp 323 - 324.

Chandre Gowda, C. T., Nadeem Fairoze, Girish, P. S., Nagappa S. Karabasanavar and
Bheemashankar H. Kannur 2014. Sheep (Ovis aries) meat authentication by Forensically
Important Nucleotide Sequencing (FINS). Presented at National Symposium on 'One Health:
Harnessing Biotechnology for Addressing Veterinary and Biomedical Concerns on Food
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Safety, Zoonoses and Environmental Sustainability' and XII Annual conference of Indian
Association of Veterinary Public Health Specialists held from 04" to 05" February 2014 at
College of Veterinary Science, Khanpara, Guwahati. Pp 331.

Kiran, M., Naveena, B.M., Sudhakar Reddy, K., Shashikumar, M., Ravinder Reddy,
V., Rapole Srikanth and More, T.H. 2013. Proteome characterization and ultrastructural studies

of meat from young and old buffaloes (Bubalus bubalis). Presented at 7" International Food
Convention held at CFTRI, Mysore from December 18-21,2013. Pp 188.

Muthukumar,M., Naveena, B.M., Sen, A.R., Ramakrishna, C. and Kulkarni, V.V. 2013. Quality
attributes of chicken nuggets formulated with soy-hydrocolloid mix. Presented at 7"
International Food Convention, held at CFTRI, Mysore from December 18-21,2013.Pp 189.

Muthulakshmi, M., Muthukumar, M., Rajkumar, R.S.; GirishPatil, S and Mooventhan, P. 2013.
Carcass characteristics of spent sheep under extensive system”. Presented at International
workshop on current concepts in small ruminant production systems and disease management
for profitable sheep and goat husbandry practices in Tamil Nadu held on 25" June 2013 at
VCRI, Tirunelveli, Tamil Nadu.

Naveena, B.M., Kulkarni, V.V., Muthukumar, M., Sen, A.R., Vaithiyanathan, S., Praveen Kumar,
Y. and Kiran, M. 2014. Emu meat quality and product development towards a niche market.

Short paper submitted to 60" International Congress of Meat Science and Technology, August
17-22,2014, Punta Del Este, Uruguay (Accepted).

Naveena, B.M., Muthukumar, M., Sen, A.R., Vaithiyanathan, S., Kulkarni, V.V., Praveen Kumar,
Y., Usha Rani, K. and Kiran, M. 2013. Effect of ageing on physicochemical, textural, microbial
and proteome changes in emu meat under different packaging conditions. Presented at “XXX
Conference of Indian Poultry Science Association and National Symposium™ held at CARI,

Izatnagar from 22-23,Nov, 2013. Pp 173.

Naveena, B.M., Usha Rani, K., Praveen Kumar, Y. and Kiran, M. 2013. Two-dimensional
electrophoresis and mass spectrometric characterization of buffalo (Bubalus bubalis) meat

myoglobin. Presented at 7" International Food Convention held at CFTRI, Mysore from
December 18-21,2013. Pp 192.

Nithin, A.S., Nadeem Fairoze, Sen, A.R., Muthukumar, M. Jayaprakasha, H.M. and Naveena,
B.M. 2013. Quality attributes and shelf life of cured and smoked chicken legs under various

packaging conditions at 4£1°C. Presented at 7" International Food Convention, held at
CFTRI, Mysore from December 18-21,2013. Pp 271.

Prince Devadason, 1. and Babiji,Y. 2013. Physical, chemical, microbiological and sensory

characteristics of chicken patties processed in transparent retort pouches. Presented at 7"
International Food Convention (NSURE) — Healthy Foods, held at CFTRI, Mysore from
December 18-21,2013. Abstract C-107.
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Technical/Popular articles :

1. Baswa Reddy, P. 2013. Sandhra Paddatilo broiler taraha pottelu pillala pempakam. Todays
agriculture (Telugu magazine), May 2013 edition.

2. Muthukumar, M., Girish Patil, S., Naveena, B.M. and Sen, A.R. 2013. Occupational hazards in
meat industry: An overview. Indian Food Industry, 32 (2): 22-26.

3. Naveena, BM. and Kiran, M. 2014. Emu meat: New source of healthier meat towards niche
market. Food Reviews International, 30: 1-14.

4. Naveena, BM., Kiran, M. and Mendiratta, S.K. 2013. Dealing with poultry meat toughness:
Farm to fork approach. World's Poultry Science Journal, 69: 553-568.

5. Varalakshmi K. 2014. Comparative advantage of India in buffalo meat exports vis-a-vis major
exporting countries. Research Journal of Management Sciences, 3(2): 8-14.

Folders/Brochures:

1. Muthukumar, M., Naveena, B.M. and Sen, A.R. 2014. Semi-modern slaughter house for clean
meat production. 'ITMU, NRC on Meat, Hyderabad

2. Muthukumar, M., Naveena, BM. and Sen, A.R. 2014. Modern retail meat shop. ITMU, NRC
on Meat, Hyderabad.

3. Sen, AR., Muthukumar, M., Naveena, B.M., Baswa Reddy, P. and Venugopal, G. 2014.
Technologies for meat and meat products. ITMU, NRC on Meat.

4. Training calendar for the Institute, Published by: ITMU, NRC on Meat, Hyderabad.

5. Nationwide butchers training programme on “Hygienic and wholesome meat production”,
Published by: ITMU, NRC on Meat, Hyderabad.

Books:

1. Sen, A.R., Muthukumar, M. and Naveena, B.M. 2013. Meat Science: A Student Guide, Satish
Serial Publishing House, India. ISBN: 978-93-81226-60-5.

2. Muthukumar. M. 2103. Quality attributes of electrical stimulated buffalo meat. Lambert
publication. ISBN 978-3-659-45863-7

Book chapters:

1. Kondaiah, N., Anjeneyulu, A.S.R. and Muthukumar, M. 2013. Meat products. In: Hand book

of animal husbandry, Indian Council of Agricultural Research, New Delhi. ISBN 978-81-

7164-086-7
<



2.

Muthukumar, M. and Prince Devadason, I. 2013. Technology of comminuted meat products.
In: Animal Products Technology. Studium Press (India) Pvt. Ltd., New Delhi.Pp 79-1009.
ISBN: 978-93-80012-62-9.

Compilation:

1. Girish Patil, S., Sen, A.R., Vaithiyanathan, S., Naveena, B.M.,Muthukumar, M. and Kulkarni,
V.V. 2014. Technologies for identification of species and sex of meat. Published by ITMU,
NRC on Meat, Hyderabad. pp 1-50.

2. Sen, A.R.Naveena, B.M. and Muthukumar, M. 2014. NRC on Meat: Towards organized meat
sector development-Technologies and success stories. Published by ITMU, NRC on Meat,
Hyderabad. p1-50.

3. Vaithiyanathan, S., Baswa Reddy, P, Girish Patil, S., Chatlod, L.R and Rajkumar, R.S. 2014.
Research highlights 2001-2013. pp 1-83.

Training manuals:

1. Muthukumar, M., Naveena, BM., Prince Devadason, I. and Sen, A.R. 2013. Hygienic meat
processing, preservation and quality control. NRC on Meat, Hyderabad. pp, 1-133.

2. Muthukumar, M., Ramakrishna,C. and Sen, A.R. 2014. Meat inspection and quality assurance.
NRC on Meat, Hyderabad. pp,1-86.

3. Prince Devadason, I, Sen, A.R., Babji, Y., Baswa Reddy, P. and Rajkumar, R.S. 2013. Thermal
processing of ready to eat (RTE) meat products. NRC on Meat, Hyderabad. pp, 1-135.

4. Prince Devadason, I, Sen, A.R., Babji, Y., Baswa Reddy, P. and Rajkumar, R.S. 2013. Practical

manual on "Thermal Processing of Ready to Eat (RTE) Meat Products. NRC on Meat,
Hyderabad.pp 1-65.

Participation in the conference/Seminar/Workshops/Exhibition/training :

1.

Dr.B.M.Naveena and Dr.M.Muthukumar participated one day meeting on “Harvest and post-
harvest losses in agricultural commodities” held at NASC complex, New Delhi on
29/08/2013.

Dr.Baswa Reddy, P co-ordinated 'Farmers Day programme' of CRIDA organized at
Hayatnagar Research Farm on 13" September, 2013.

Dr.Baswa Reddy, P attended workshop - cum - installation training / programme on SAS 9.3
for the consortia - based research project “Strengthening statistical computing for NARS” at
NAARM, Hyderabad on 19" October, 2013.

Dr.V.V.Kulkarni delivered key note address and chair a session and Dr.B.M.Naveena presented
a poster and acted as rapporteur at “XXX Conference of Indian Poultry Science Association
and National Symposium™ held at CARI, Izatnagar from 22-23, November, 2013.
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5. Dr. V.V. Kulkarni, Dr. G.Venugopal, Dr. S. Vaithiyanathan, Dr. A.R. Sen, Dr. Y. Babji,
Dr. C.Ramakrishna, Dr. BM.Naveena, Dr.M.Muthukumar, Dr. PBaswa Reddy Dr. Girish Patil
and Dr. R.S. Rajkumar attended the “Poultry India Expo-2012” at HITEX, Hyderabad in
November, 27-27,2013.

6. Dr.Baswa Reddy, P and Dr.R.S.Rajkumar have coordinated the exhibition of NRC Meat
activities during the “Global Millet Meet” Expo held at Directorate of Sorghum Research,
Hyderabad during 18-20, December, 2013.

7.  Dr. A.R.Sen, Dr. 1. Prince Devadason, Dr. B.M.Naveena and Dr. M.Muthukumar attended and
presented papers at IFCON 2013, CFTRI, Mysore during 18-21 December, 2013.

8. Dr.B.M.Naveena attended “National Conference on Consumer Packaging” held at Hotel
Shangti LLa, Ashoka Road, New Delhion 18/01/2014.

9.  Dr. V.V. Kulkarni; Dr. C.Ramakrishna, Dr. P. Baswa Reddy, and Dr. R.S.Rajkumar have
coordinated the exhibition of NRC Meat activities duting the “Dairy/Sheep and Goat” Expo
held at Hitex City, Hyderabad, during 01-03, February, 2014.

10. Dr. V.V.Kulkarni, Dr. G.Venugopal, Dr. A.R.Sen, Dr. C. Ramakrishna, Dr. B.M. Naveena,
Dr. M.Muthukumar, Dr. PBaswa Reddy and Dr. GirishPatil attended 7" Mayors Conference
on 28" February to 1"March, 2014, Begumpet, Hyderabad.

11.  Dr. BM.Naveena participated in three day workshop on “Fundamentals of mass spectrometry
based proteomics for beginners” at Institute of Bioinformatics, ITPL, Whitefield, Bangalore
from March 6-8,2014.

12. Dr. R.S.Rajkumar undergone ISO 22000 (Food Safety Management Systems) Lead Auditor
course recognized by International Registry for Certified Auditors IRCA) from British
Standards Institute at Hyderabad from October 21-25,2013.

Visits abroad :

1. Dr. Girish Patil, S., Senior Scientist attended International training on 'Buffalo meat
traceability’ from 10" June 2013 to 03" August 2013 with Prof. Paolo Ajmone Marsan at
Universita Cattolicadel Sacro Cuore, Istituto di Zootecnica— Direttore, Piacenza, Italy.

Patents applied:

1. Muthulakshmi, M., Muthukumar, M, Rajkumar, R.S. and Naveena, B.M. 2013. Meat based high
protein and low fat meal maker and the process for the preparation thereof (Appl. No.
2563/CHE/2013).

Awards/Honours:

1. Dr. Prince Devadason, I and Dr. Muthukumar, M were awarded with PGD TMA by University
of Hyderabad and NAARM, Hyderabad.

2. Dr. Naveena, B.M. has been selected as National Academy of Agricultural Sciences (NAAS)
Associate during the year 2014.
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Students Corner:

a.

Asish Kumar, M.V.Sc scholar of Division of LPT, IVRI, Barielly is carrying out the research

work on “Development and quality evaluation of chicken spread from spent hens” under the
guidance of Dr. A.R.Sen.

Sushma, K., M.V.Sc scholar of Department of Animal Nutrition, College of Veterinary
Science, Hyderabad has completed research work on “Effect of different dietary levels of
selenium on growth, carcass characteristics and immunity in growing Nellore ram lambs”
under the guidance of Dr. P.Baswa Reddy.

Kiran, M. Ph.D scholar of Department of Livestock Products Technology, College of
Veterinary Science, Hyderabad has completed research work on “Assessment of tenderness
variability in Indian buffaloes by gel based proteome analysis and mass spectrometry” under
the guidance of Dr. Naveena, B.M.

Bhimashankar Kannur, M.V.Sc scholar of Department of Livestock Products Technology,
College of Veterinary Science, Bangalore hasundertaken research work on “Breed traceability
of buffalo meat using microsatellite markersunder the guidance of Dr. Girish Patil, S.

Chandregowda, C. T., M.V.Sc scholar of Department of Livestock Products Technology,
College of Veterinary Science, Bangalore has completed research work on “Authentication of

species of beef using polymerase chain reaction (PCR) based techniques”under the guidance
of Dr. Girish Patiland Dr. M. Muthukumar.

Sunil Kumar, K., M.V.Sc scholar of Department of Livestock Products Technology, College
of Veterinary Science, Bangalore has completed research work on “Estimation of certain
organochlorine pesticide residues in market samples of chicken meat” under the guidance of
Dr. M.Muthukumar and Dr. B.M.Naveena..

In-plant Training :

Post graduate students Dr. Vinay Kumar B.N., Dr.Manu, H.T. and Dr. Rajashekhara, D.B. from
Department of Livestock Products Technology, College of Veterinary Science, Bangaluru and

Dr. Gowtham Prasad from Department of Livestock Products Technology, College of Veterinary

Science, Rajendranagar, Hyderabad have undergone inplant training from 20-26th November, 2013
and 10 to 14 February, 2014, respectively.
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WORKSHOPS/TRAININGS/AWARENESS PROGRAMS
CONDUCTED

I. Faculty development program was organised at NRC on Meat

Faculty development program on “Hygienic meat processing, preservation and quality control”
to 8 faculty members from Institute of Hotel Management, Catering Technology and Applied
Nutrition, Hyderabad, Ministry of Tourism, Govt. of India has been organised at National
Research Centre on Meat, Hyderabad from 17-27" June, 2013.
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Participants of Faculty development program and Dr. B.S. Prakash, ADG (ANP)
distributing certificates during valedictory program

II. Workshop on traceability of meat was organised at NRC on Meat

One day workshop on meat traceability was organized on 30" May, 2013 to Veterinarians from
Municipal slaughterhouse, Chengicherla, Hyderabad, Allanasons, Zaheerabad, Alkabeer Exports
PvtLtd., Medak and Scientists of Veterinary Biological Research Institute, Hyderabad.
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Participants of workshop on 'Meat traceability'
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ITII. Ten day short course on “Thermal processing of ready to eat meat products”

The ICAR sponsored 10 day short course on “Thermal processing of ready to eat meat
products” was conducted at NRC on Meat from July 9-18,2013.

NATIONAL RESEARCH CENTRE ON MEAT =
: } CHENGICHERLA, HYDERABAD &
SHONT COURSE DN ™ THERMAL FROCESSING OF READY TO EAT (RTE MEAT PRODUCTS™ o,
JOLY 0918, 2013
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De L Babil, Be0 M Charrhan, DrS Vaaya Bisshar Beddy, MrPhomifiumss, Or Suman Tafukdar, 038 Raveema, BeM A uthukomss
Satimg:  DrC Rsmakrishna ek A Sem OvRashid Kadimi. DeS | Goswami (Dirscoer AAKEM sl Chigl Guest), DA Hulkarsi (Director SRE Mesil
DeH apdsiah. OrkPrince Bevadzsson [Caurse Direcior) BeG Yensgopsd O Vaithiyanaihs,

IV. Training on meat processing, packaging and retort pouch processing

Six day training programme on “Meat processing, packaging and retort pouch processing” was
conducted for 3 entrepreneurs during 26-31st August, 2013.

V. Training on molecular techniques for meat traceability

Training program on molecular techniques for meat traceability was organized from 18" to 22™
November 2013. Veterinarians from Dept. Animal Husbandry, Punjab participated in the training,
Trainees got hands on training on extraction of DNA from meat, identification of species and sex
of meat samples. They were also briefed on identification of breed and individual assignment of
meat samples by microsatellite marker genotyping.

Veterinarians from Dept. AH, Punjab receiving certificate from Director, NRC on Meat
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VI. Training on clean meat production utilizing modern slaughter facility

Training on “Clean meat production utilizing modern slaughter facility” was organized during
26-27 December, 2013. Butchers of Hyderabad have attended the training,

Butchers undergoing training and receiving certificates at NRC on Meat

VII. One day awareness programme on ISO 9001:2008

One day awareness programme on ISO 9001:2008 was organized at NRC on Meat on 30-12-
2013. Shri. Chandrasekhar, Chief executive of Reliance Quality Consultants has explained the
importance and purpose of implementing ISO 9001:2008.

VIII. Women entrepreneurs trained at National Research Centre on Meat,
Hyderabad

Women entrepreneurs from “Meenakshi Foods”, Hyderabad and “Hipro Fresh Chicken”
Pune, Maharastra have undergone hands-on training program from 11-13, February 2014 on value
added meat products development.

Women entrepreneurs participated in training programme at NRC on Meat

©



IX. Training on meat inspection and quality assurance

Veterinarians from Allanasons, Hyderabad were trained at NRC on Meat from 4-8" February
2014 on "Meat Inspection and quality assurance"

Veterinarians from Allanasons receiving certificates from Director, NRCM

X. 7" Mayors Conference

NRC on Meat collaborated with National Meat and Poultry Processing Board, MoFPI, New
Delhi and Greater Hyderabad Municipal Corporation (GHMC) for organizing 7" Mayors
Conference held at Hotel Green Park, Hyderabad from 28" Feb-1" March, 2014. Dr. V.V. Kulkarni,
Director, NRC on Meat signhed MoU with Smt. Anuradha Prasad, CEO, NMPPB in presence of
Shri. Siraj Hussain, Secretary, MoFPI, Govt. India and Shri. Mohammad Majid Hussain, Hon'ble
Mayor, GHMC. NRC on Meat coordinated the technical session which was attended by large
number of participants from different municipalities, civic bodies, scientists and faculty members,
veterinarians from state Animal Husbandry Depts., Meat Industry representatives etc.

Inaugural function of 7" Mayor's Conference

@
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MEETINGS/EVENTS ORGANIZED

I. Institute Research Council Meeting

Eighth Institute Research Council meeting was held on 22" April, 2013. Dr. N. Zade, Director
of Extension and Professor VPH, MAFSU, Nagpur acted as external expert.

II. NRC on Meatlauncheditslogo and started “Green Initiative” program

On 26" April 2013 Dr. SL Goswami, Director, NAARM, Hyderabad unveiled the newly
developed logo of NRC on Meat. Dr. C.K. Thota, Director, Allana Sons, Hyderabad, Dr. Sudhakar
Reddy, Associate Dean, SVVU, Hyderabad, Dr. R.N. Chatterjee, Director, PDP, Hyderabad have
also addressed during the occasion. NRC on Meat has also started a program on green initiatives in
order to ensure green campus in the coming years.

II. Meeting with scientist from DFRL for finalising a white paper

Dr. K. Jayathilakan, Scientist, Defence Food Research Laboratory (DFRL), Mysore visited
NRC on Meat on 4" September, 2013 to discuss and finalise the white paper on “Meat, fish and
poultry: Processing and Preservation Technologies for Rural Sector” jointly prepared by DFRL,
Mysore, CFTRI, Mysore and NRC on Meat, Hyderabad for submission to Ministry of Food
Processing Industries, Govt. of India.

IV. Review meeting with officials from Min. Statistics and Programme
Implementation, Govt. of India

Review meeting with officials from Ministry of Statistics and Program Implementation, Govt.
of India, New Delhi was held on 18" October, 2013 to review the progress of research projecton®A
Study on State wise Yield of Meat and By-products of Cattle, Buffalo, Sheep, Goat, Pig & Poultry”
implemented at NRC on Meat (lead centre). Co-PI's from different collaborating centres have

participated in the meeting,
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Participants of review meeting held at NRC on Meat on 18" October, 2013
V. Institute Management Committee Meeting

Seventh Institute Management Committee (IMC) meeting of NRC on Meat was held on 7"
December, 2013 in the seminar hall of NRC Meat. Dr. V.V. Kulkarni, Director, NRC on Meat acted
as chairman, Dr. D. Venkateswarulu, Director, Animal Husbandry, Govt. of A.P, Dr. K. Sudhakar
Reddy, Associate Dean, College of Veterinary Sciences, SVVU, Hyderabad, Dr. S.K. Mendiratta,
Head, Division of LPT, IVRI, Izzatnagar, UP acted as members and Mr. Chandrasekhar, AAO
NRC on Meatacted as member secretary.

7" IMC meeting held at NRCM

o
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VI. NRC on Meat celebrated its VII Foundation day

National Research Centre on Meat, Hyderabad celebrated its VII Foundation day on 22™
February, 2014. On this occasion Dr. V.V. Kulkarni, Director, NRC on Meat welcomed the
dignitaries including Dr. Padma Raju, Hon'ble, Vice-Chancellor, ANGRAU, Hyderabad, Mr.
Subash Chandra, Deputy General Manager, NABARD, Hyderabad, guest-of honor for the
programme. On this occasion, chief-guest Dr. M. Vijay Gupta, World Food Prize laureate launched
the e-portal from e-fresh, Hyderabad wherein NRC on Meat link will be uploaded with separate
windows for clean meat production and value added meat products for wider reach among common
public. He also released other NRC on Meat publications viz, Technologies and Success Stories,
Research Highlights and Technology Inventory brochure. Dr. Vijay Gupta delivered Foundation
day lecture.

CENTRE ON MEAT

! HYDERABAI

“g NATIONAL RESEARCH :ﬂ

Dr. Padma Raju, VC, ANGRAU, Hyderabad releasing the NRCM trademark

Agresearch with a T uman fouch
{ATIONAL

World Food Price Laureate Dr. M. Vijay Gupta addressing the gathering
on the foundation day of NRC on Meat
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OTHER EVENTS

I. World environment day celebrated at NRC on Meat

World Environment Day was observed on 5" June, 2013. The chief guest Prof. R. Purushotham
Reddy, an eminent environmental scientist delivered a talk on significance and importance of
environment protection globally. To mark the event, drawing/painting and Rangoli competitions
were conducted. This was followed by a live show on “Handling of snakes and identification of
venomous and non-venomous snakes” given by young volunteers of “Friends of Snakes Society”
Hyderabad.

L THINK-EAT-SAVE

APLO EWwTRONHMENT
K DAY 5 Just

Prof. Purushotham Reddy delivering a talk at NRC on Meat

II. Independence day celebrations at NRC on Meat

Director, NRC on Meat unfurled the national flag on the eve of 67" Independence day at NRC
on Meat in the forenoon of 15" August, 2013. All the staff of NRC on Meat have participated in the
celebration.

I1I. Celebration of hindisapta at NRC on Meat

Hindi sapta was celebrated at NRC on Meat from September 16-21, 2013. Different events
including debates, essay writing, singing, storytelling etc. pertaining to Hindi language was

organised.
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Hindi sapta celebrations

IV. “Shramdan” performed at NRC on Meat

On the occasion of Gandhi Jayanti, the staff of NRC on Meat performed “Shramdan” and
cleaning of campuson1/10/2013.

Staff of NRC on Meat participated in Shramdan

V. Health camp organised at NRC on Meat
A free health camp was organized by CARE Hospitals, Hyderabad at NRC on Meat on 17"

December. A team of doctors and technicians have visited and examined total of 70 staff members
(including contractual staff).

o



TRANSFER OF TECHNOLOGY/ CONSULTANCY/
CONTRACT RESEARCH/EXHIBITIONS

a) National Research Centre on Meat, Hyderabad has signed MoU with KANCOR Ingredients
Limited, Ernakulam, Kerala on 26" April, 2013 to undertake second sponsored research project
on “Characterization and evaluation of natural antioxidants extracted from different spices in
ground chicken and pork™ for 6 months costing Rs. 2.21 lakhs.

Director, NRC on Meat signing MoU for contract research with Kancor
Ingredients Ltd., Kerala

b) The contract research project “Effect of soy proteins and transglutaminase on the quality of
value added meat products”with PrARAS Bio-Sciences Pvt. Ltd., Bangalore was signed on 26"
April, 2013 fora period of 6 months costing Rs. 1.71 lakhs was initiated

j J

Director, NRC on Meat signing MoU for contract research with
PrARAS Biosciences Ltd., Bangalore

®
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¢) Under NRC on Meat consultancy and technical help Krishna Emu Products Pvt. Ltd.,
Vijayawada has recently established a state-of-the art, modern slaughterhouse with a capacity to
slaughter up to 100 birds per day. Dr. V.V. Kulkarni, Director, NRC on Meat inaugurated this

facility on 5" May, 2013 in presence of Dr.Venkateswarlu, Director, Dept. Animal Husbandry,
Andhra Pradesh.

Semi-modern emu abattoir at Vijayawada

d) Anshi Emu Processing Pvt. Ltd., Vijayawada has signed MoU with NRC on Meat, Hyderabad
on 15/05/2013 seeking consultancy for construction of emu/sheep and goat slaughter house,
meat quality evaluation and packaging for better marketability.

e) Dr. BS. Prakash, ADG (ANP), ICAR, New Delhi presented the final consultancy project report
on 27/06/2013 to Mr. Purushottam Rao, KEPPL, Vijayawada on successful completion of
state-of-the-art modern emu slaughterhouse under consultancy and technical inputs from NRC
on Meat.

Dr. B.S. Prakash, ADG (AN&P) presenting a consultancy project report

o



f) National Research Centre on Meat has participated in the technology exhibition for the

farmers at Hayatnagar Research Farm of CRIDA conducted as a part of Farmers' day
celebrations of CRIDA on 13-09-2013.

Dr. B. Venkateshwaralu, Director, CRIDA visited NRC Meat stall

2) Eesavyasa Technologies Pvt Ltd., Balanagar, Hyderabad, Andhra Pradesh, has signed MoU
with NRC on Meat on 2™ December, 2013 to carry out a contract research project on
“Evaluating efficacy of TRIOZ decontamination system on carcass and meat quality”.

MD, Eesavyasa Technologies Pvt Ltd.,
signing MoU with Director, NRC on Meat

h) National Research Centre on Meat, Hyderabad has participated and showcased its
technologies in the VII Edition of Poultry India 2013, an international standard exhibition for
the poultry industry held at Hitex, Hyderabad, India during 27-29thNovember, 2013.

¢
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NRC on Meat stall at Poultry India-2013

i)  National Research Centre on Meat, Hyderabad has participated and showcased its technologies
particularly millet based chicken products at the exhibition during “Global Millet Meet
(GMM)”, Hyderabad, an international event held at Directorate of Sorghum Research,
Rajendranagar, Hyderabad during 18-20, December, 2013.

)  NRC on Meat participated in the interactive session cum workshop between Scientists and
Sheep & Goat Industry personnel organized as part of Sheep and Goat Expo at Hytex,
Hyderabad on 3 Feb-2014

NRC on Meat showcasing its technologies

g



MoU's Signed

1) Mr. Praddeep Reddy, Chicken House (fresh chicken) and Maisa Fresh, Hyderabad signed an
MoU with NRC on Meat on 10" May, 2013 for test marketing of NRC on Meat emulsion meat
products.

M:. Pradeep Reddy exchanging MoUdocument with Director, NRC on Meat

2. Mr. Govardhan, signed an MoU with NRC on Meat on 19" June, 2013 for test marketing of
emulsion meat products.

Mr. Govardhan exchanging MoU document with Director, NRC on Meat

3) The NRC on Meat sighed MoU with Tamil Nadu Veterinary and Animal Sciences University
(TANUVAS), Chennai on 03/10/2013. Dr. V.V. Kulkarni, Director, NRC on Meat exchanged
the MoU documents with Dr. Prabhakaran, VC, TANUVAS.

@
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Director, NRC on Meat exchanging MoU document with VC, TANUVAS
4)  The NRC on Meat signhed MoU with UP Pandit Deendayal Upadhaya Pashu Chikitsa Vigyan
VishwaVidyalaya Evam go Anusandhan Sansthan (DUVASU), Mathura on 24/11/2013.

Dr. V.V. Kulkarni, Director, NRC on Meat exchanged the MoU documents with Dr. A.C.
Varshney, VC, DUVASU.

Director, NRC on Meat exchanging MoU document with VC, DUVASU

5 SEANA Products Pvt. Ltd., Hyderabad has signed MoU with NRC on Meat on 9" January, 2014

tor development of emu meat products, packaging and storage.

g
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Director, NRCM signing MoU with SEANA Products Pvt. Ltd.

o



6) MoU was signed with M/s Meenakshi Foods, Balanagar, Hyderabad on 30/1/2014 for
"Technology for shelf stable meat products”

e

7)  Women entrepreneurs from “Hipro Fresh Chicken” Pune, Maharastra have sighed MoU with
NRC on Meat on 11" February, 2014 respectively for technical know-how on “Emulsion meat
products”.

8) Dr. V.V. Kulkarni, Director, NRC on Meat signed MoU with Shri. K.B. Subramanian, Deputy
Secretary, MoFPI and CEO, NMPPB on 28" February, 2014 during 7" Mayor's Conference
held at Hyderabad.

Director, NRC on Meat signing MoU with Shri.K.B.Subramanium

o
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INSTITUTE TECHNOLOGY MANAGEMENT UNIT (ITMU)

ITMU is a separate Scheme of ICAR with specific allocated budget is actively involved
commercializing the technologies developed by Institute. The Unit has immensely contributed for
production of various value added meat products through hands-on-training programs followed by
signing MoU with different entrepreneurs. Consultancy processing cell of ITMU has been
processed few consultancy projects during this period. ITMU section has facilitated in registration
of one patent, developed by the scientists of NRC meat. I'TMU has also initiated to do liaison with
other government organizations/ Institutes /University. The Unit is always supporting the technical
guidance to the farmers and other clients in the area of animal production and meat technology. The
scientists are getting guidance for conducting contract research and contract services for revenue
generation of the Institute.

Training Programme conducted

S. | Name of the Training Program [ Duration Number of | Revenue

No Participants| Generated (Rs.)

1. | Hygienic meat processing, 17" to 27" June, 2013
preservation and quality control 8 40,000/

2. | Short course on Thermal 9" July to 18" July, 2013 | 11 ICAR sponsored
processing of ready to eat meat
products

3. | Meat processing, packaging and  [26" August to 3 15,000/
retort pouch processing 31" August, 2013

4. Meat species identification and 18" to 2 10,000/
traceability 22" November, 2013

5. | Meat inspection and quality 4" to 2 20,000/
assurance 8" February, 2014

6. Chicken product processing for 11" to 7 7,000/
small scale unit 13" February, 2014

Memorandum of Understanding/ Licensing Technical Know How.

S. | Name of Firm Name of Technology [ Date Revenue

No Generated (Rs.)

1. | Chicken House, ECIL, Processing of emulsion | 7.05.2013 10,000/
Hyderabad, AP based meat products

2. | ShriS. Govardhan, Processing of emulsion | 19.06.2013 10,000/
Hyderabad based meat products

3. | Farm Fresh Pork products and Technology for packaging| 03.12.2013 | 10,000/
Farm, Vijayawada of meat and meat

products
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meat products

4. | SEANA Products Pvt. Ltd., Processing of emulsion | 09.01.2014 10,000/
Hyderabad type emu meat products
5. | M/S Meenakshi Foods, Picket, Retort pouch technology| 30.01.2014 15,000/
Secunderabad for shelf stable meat
products
6. | Hippro Fresh Foods, Pune Technology for emulsion| 12.02.2014 | 10,000/

Technical Guidance :

Hyderabad, AP production goat farm for
quality meat

S. Name of Firm/Client Name of Area Date Revenue
No
1 Shri K.NaveenGoud, Establishing sheep and | 20.09.2013 Nil

Consultancy projects :

Pvt Ltd, Vijayawada, processing and packaging
Krishna Distt., A.P. of emu meat

S. Name of the Client Project Title Date Revenue
No
1 M/S Anshi Emu Farm Products  [Slaughtering, product | 15.05.2013 30,000/ -

Contract Research:

S. Date Name of the Firm Project title Project cost
No
1. | 26.04.2013| PrARAS Biosciences Effect of soy proteins and | Rs.1,88,666+12.36% ST
Pvt Ltd, Bangalore-560 062 | transglutaminase on
of wvalue added meat
products
2. | 26.04.2013| Kancor Ingredients, Characterization and [ Rs.2,21,667+12.36% ST
Ernakulam Kerala evaluation  of  natural
antioxidants extracted from
different spices in chicken
and pork ground
3. | 02.12.2013| Eesavyasa Agrotech Evaluating efficacy of TRIOZ| Rs.4,05,000+12.36% ST
Pvt Ltd., Hyderabad, AP | decontamination system on
carcass and meat quality

@
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Analytical Services:

SI No. Client Revenue
1. EW Nutrition, Germany Rs. 24,000/
2. Police Department, Govt of Madhya Pradesh Rs.25,000/
3. Forest Department, Govt of Chhattisgarh Rs.5,000/

Total revenue generated :

Activity Rs (In lakhs)
Contract Research 4.020
Trainings 0.715

MoU in licensing of technical knowhow | 0.350

Consultancy 0.20
Sample analysis 0.596
Sale of meat and meat products 0.872
Miscellaneous 0.184
Total 6.939




IMPORTANT VISITORS

Dr.Kondal Rao, MD, Sheep and Goat Federation, Andhra Pradesh visited NRC on Meat on 30"
April, 2013 for discussing the potential of sheep and goat slaughtering, processing, packaging
and marketing of chilled meat. Possibilities of collaboration with NRC on Meat and technical

inputs were also discussed.

Mr. Rashid Kadmi, Chief Executive Officer, Allana Group and Vice-President of All India
Meat and Livestock Exporters Association and Dr. N. Kondaiah, Former Director, NRC on

Meat visited NRC on Meat, Hyderabad on 9" July, 2013.

Dr. A.C.Varshnay, Vice-Chancellor of Uttar Pradesh Pandit Deen Dayal Upadhyaya Pashu
ChikitsaVigyan Vishwavidyalaya Evam Go Anusandhan Sansthan, Mathura, (DUVASU)

visited NRC on Meat on 10" July, 2013.

Mr. Siraj Hussain, Secretary, Ministry of Food Processing Industries, Govt. India visited NRC
on Meaton 29" August, 2013. He visited differentlaboratories and other facilities and interacted
with all scientists. Later in his discussion with Director, NRC on Meat he expressed that MoFPI
is interested to support few research projects in the area of meat value chain, losses and value
addition and informed NRC on Meat to take a lead in this area.

Ms. Phaedra Veenendaal, Chief Representative, Netherland Desk and Ram Babu Vedantham,
Deputy Representative visited NRC on Meat on 20" September, 2013 to discuss possible
collaboration between NRC on Meat and Netherland Institutes.

¥

Mzt. Siraj Hussain, Secretary, MoFPI, Govt. India discussing with
Director and staff of NRC on Meat

@
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Ms. Phaedra Veenendaal, Chief Representative,
Netherland Desk visited NRC on Meat on 20/09/2013

Six executives from different Govt. departments of Asia and Africa undergoing training at
National Institute of Micro, Small and Medium Enterprises (NI-MSME), an organisation of
Ministry of MSME, Govt. India visited NRC on Meat on 30" September, 2013 to know about

different entrepreneurship options in meat sectort.

4



* Smt. Anuradha Prasad, Joint Secretary, Ministry of Food Processing Industries, Govt. India
visited NRC on Meat on 26" December, 2013. She visited different labs and interacted with
Director and scientists of the centre.

Smt. Anuradha Prasad, Jt. Sec., MoFPI visited NRCM

® Thirteen members including faculty and students of Cornell University, USA visited NRC on
Meat, Hyderabad on 10" January, 2014.

&
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NEW ENTRANTS/PROMOTION/TRANSFER

Smt. K. Varalakshmi, Scientist (Agriculture Economics) joined NRC on Meat on transfer from
IARI, New Delhi on 27" May, 2013.

Dr. L.R.Chatlod, Scientist joined NRC on Meat on transfer from ICAR, NEHR, Gangtok,
Sikkim on 3" February, 2013.

Dr. M.Muthukumar, Dr.P.Baswa Reddy and Dr. GirishPatil, S got promoted to Senior Scientist
w.e.f 27.08.2012,13-10-2012 and 16-02-2013, respectively.

Shri.M.N.V.Rao, JAO, promoted to AFAO w.e.f. 04-12-2013.
Dr.GirishPatil,S. joined as senior scientist at National Research Centre on Pig, Guwagati.

Shri. N.Gopal, Administrative officer, NRC on Meat got retired (Voluntary) on 5" September,
2013.



PERSONNEL

Scientific, Technicall and Administrative staff

Dr V V Kulkarni
Scientific

Dr G. Venugopal
Dr S. Vaithiyanathan

Director

Principal Scientist
Principal Scientist

Dr A R Sen Principal Scientist

Dr Y Babji Principal Scientist

Dr C Ramakrishna Senior Scientist

Dr I Prince Devadason Senior Scientist

Dr B M Naveena Senior Scientist

D+ M Muthukumar Senior Scientist

Dr P Baswa Reddy Senior Scientist

Dr GirishPatil, S. Senior Scientist (upto 15-12-2013)
Dr LL R Chatlod Scientist

Shri P Mooventhan Scientist (on study leave)
Dr R S Rajkumar Scientist

Dr K Susitha Rajkumar Scientist (on study leave)
Smt K Varalakshmi Scientist

Technical

Smt. Kanchana Kommi

Technical Assistant

Shri P Phanikumar Technical Assistant

Shri B V D Srinivasa Rao Senior Technician

Er PushpeshKhulbe Technician

Shri M Srinivas Technician

Administrative

Shri N Gopal Administrative Officer (Up to 5-09-2013)
Shri Chandrashekar Asst. Admin. Officer

Shri M N Venkateswra Rao Asst. Finance and Accounts Officer

Shri B P R Vithal

Personal Secretary (on deputation)

Smt G Prameela Bai Assistant

SmtC Padmaja Personal Assistant

Shri Nitin Kant Suraj Assistant

Shri T Devender Upper Divisional Clerk

Shti S Rukman

Upper Divisional Clerk
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COMMITTEES

Institute Management Committee
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10.
11.
12.

13.

Dr. V.V. Kulkarni, Director, National Research Centre on Meat, Hyderabad - Chairman

Dr. B.Venkateswaralu, Director, Animal Husbandry Department, Govt. of Andhra Pradesh,
Hyderabad - Member

Director, Directorate of Animal Husbandry and Veterinary Sciences, Chennai, Tamil Nadu -
Member

Dr. K. Sudhakar Reddy, Associate Dean, College of Veterinary Science, SVVU, Hyderabad -
Member

Dr. M.V.L.N. Raju, Principal Scientist, Project Directorate on Poultry, Hyderabad - Member
Dr. S.K. Mendiratta, Head, Division of LPT, IVRI, Izzatnagar, Bareilly, U.P. - Member

Dr. Y. Babji, Principal Scientist, NRC on Meat, Hyderabad - Member

Dr. S.N. Jha, Principal Scientist, CIPHET, Ludhiana - Member

Dr. BS. Prakash, Asst. Director General (ANP), Indian Council of Agricultural Research,
New Delhi - Member

Shri D.D. Verma, Comptroller, NAARM, Hyderabad - Member
Assistant Administrative Officer, National Research Centre on Meat, Hyderabad- Member

Dr.S.Vaithiyanathan, Principal Scientist, National Research Centre on Meat, Hyderabad
—Invited members

Dr.A.R.Sen, Principal Scientist, National Research Centre on Meat, Hyderabad - Invited
members

Research Advisory Committee

1.

Dr. AS. Bawa, Ex-Director, Defence Food Research Laboratory (DFRL), Ministry of
Detence, Gol, Mysore — Chairman

Dr. Lal Krishna, Ex-Assistant Director General (AH), ICAR, New Delhi- Member

Dr. V. Kesava Rao, Professor and Head (Rtd), Dept. of LPT, RAGACOVAS, Puducherry-
Member

Dr. S. Biswas, Professor and Head, Department of LPT, Veterinary College, West Bengal
University of Animal and Fisheries Sciences, Kolkata - Member

Dr. J. Sahoo, Professor and Head (Rtd), Department of LPT, GADVASU, Ludhiana - Member
Dr. V.V. Kulkarni, Director, NRC on Meat, Hyderabad - Member
Dr. B.S. Prakash, ADG (AN&P), ICAR, New Delhi - Member
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10.

Shri. Kuppa Ranganayakulu (Ranga Sai) Aakaveedu Village, Racharla Mandal, District:
Prakasam (A P) - Member

Shri. DirisalaRajagopala Reddy Chandrapadu Village, Chimakurthy Mandal, District:
Prakasam (AP)- Member

Dr. S.Vaithiyanathan, Principal Scientist, NRC on Meat, Hyderabad - Member Secretary

Quinquiennial Review Team

1.

2
3
4.
5
6

Dr. Sushilkumar, Ex-Director, NDRI, Karnal — Chairman

Dr. A. S. Bawa, Ex-Director, DFRL, Mysore- Member

Dr.A.Subba Rama Naidu, Scientist (Rtd), CLRI, Chennai - Member

Dr.ASR. Anjaneyuluy, Principal Scientist (Rtd), NRC on Meat, Hyderabad — Member
Dr. M.V.Subba Rao, National Project Consultant, FAO, New Delhi — Member
Dr.A.R.Sen, Principal Scientist, NRC on Meat, Hyderabad — Member Secretary






Dr. B.S. Prakash, ADG(ANP) distributing certificates to participants
of faculty development programme
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World Food Prize Laureate Dr. M. Vijay Gupta addressing the gathering
on the foundation day of NRC on Meat




For further information please contact:
The Director

N National Research Centre on Meat
(Indian Council of Agricultural Research)
Chengicherla, Boduppal P.O., Hyderabad - 500092. NRCMeat
;ﬂé@ﬁ Phone: 040 - 27204541, 27201674-201(Extn.) Fax: 040 -27201672

E-Mail:nrcmeat_director@yahoo.co.in
www.nrcmeat.org.in




