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¹FWX ¸FZSXe dUdVFá JbVFe AüSX CX´F»Fd¶²F IYe ·FFU³FF WX` dIY ¸F`Ô U¿FÊ 2023 IZY d»FE ·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F (SXF. ¸FFa. A³Fb.
ÀFa.), WX`QSXF¶FFQ IZY d»FE UFd¿FÊIY dSX´FûMXÊ ´FiÀ°Fb°F IYSX SXWXF WXchÜ þ`ÀFF dIY WX¸F d´FLX»FZ ¶FFSXWX ¸FWXe³FûÔ IYû ´Fid°FÎ¶Fd¶F°F IYSX°FZ WX`Ô, ¹FWX À´Fá WX` dIY WX¸FFSXZ
ÀFF¸FcdWXIY ´Fi¹FFÀFûÔ ³FZ ³F IZYU»F IYF¹F¸F SXJF WX`, ¶Fd»IY ÀFaÀ±FF³F IYû ³FBÊ DYa¨FFB¹FûÔ ´FSX ·Fe »FZ ¦F¹FF WX`Ü ·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F IZÔYýi
(E³FAFSXÀFeE¸F) IYF ·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F ¸FZÔ CX³³F¹F³F U¿FÊ 2023 IZY QüSXF³F EIY ¸FWX°U´Fc¯FÊ ¸Fe»F IYF ´F°±FSX WX`Ü  BÀF³FZ
IYBÊ AüSX ´FiVFaÀFF ´FiF~ IYSX³FZ AüSX ÀFaÀ±FF³F IYû Ad²FIY DYa¨FFB¹FûÔ ´FSX »FZ þF³FZ IZY WX¸FFSXZ CX°ÀFFWX IYû AüSX ¶FPÞXF dQ¹FF WX`Ü  SXF. ¸FFa. A³Fb. ÀFa. IZY ´Fi°¹FZIY
ÀFQÀ¹F ³FZ WX¸FFSXZ ´Fi¹FFÀFûÔ ¸FZÔ dUVUFÀF SXJ³FZ AüSX Ad²FIY dþ¸¸FZQFdSX¹FûÔ IYû À±FFd´F°F IYSX³FZ IZY d»FE WXFdQÊIY ²F³¹FUFQÜ CX°IÈYá°FF IYe Jûþ ¸FZÔ, SXF. ¸FFa.
A³Fb. ÀFa. ÄFF³F IYû AF¦FZ ¶FPÞXF³FZ, ÀFWX¹Fû¦F IYû ¶FPÞXFUF QZ³FZ AüSX ¸FFaÀF CXôû¦F IZY ·Fe°FSX ¨Fb³Füd°F¹FûÔ IYF ÀF¸FF²FF³F IYSX³FZ ¸FZÔ ÀF¶FÀFZ AF¦FZ SXWXF WX`Ü  ³FUF¨FFSX,
dÀ±FSX°FF AüSX EIY ÀUFÀ±¹F QÈdáIYû¯F IZY dÀFðFa°FûÔ IZY ´Fid°F WX¸FFSXe ´Fid°F¶Fð°FF ³FZ ´FcSXZ U¿FÊ WX¸FFSXe ´FWX»FûÔ IYû d³FQZÊdVF°F dIY¹FF WX`Ü  ¹FWX UFd¿FÊIY dSX´FûMXÊ
ÀFa£¹FF AüSX AFaIYOÞXûÔ IZY ÀFaIY»F³F ÀFZ Ad²FIY WX`; ¹FWX ÀF¸F´FÊ¯F, ³FUF¨FFSX AüSX »F¨Fe»FZ´F³F IYF EIY ´Fi¸FF¯F WX` þû WX¸FFSXZ ÀFaÀ±FF³F IYû ´FdSX·FFd¿F°F IYSX°FF
WX`Ü  ¹FWX A³FbÀFa²FF³F, dVFÃFF AüSX AFCXMXSXe¨F ¸FZÔ WX¸FFSXe CX´F»Fd¶²F¹FûÔ ´FSX ´FiIYFVF OXF»F°FF WX`, ÀF·Fe IYF CXïZV¹F ¸FF³FU, ´FVFb AüSX ´F¹FFÊUSX¯Fe¹F ÀUFÀ±¹F
´FSX ÀFIYFSXF°¸FIY ´Fi·FFU OXF»F³FF WX`Ü 

´FcSXZ U¿FÊ WX¸F³FZ ¨Fb³Füd°F¹FûÔ IYF ÀFF¸F³FF dIY¹FF WX`, ÀFRY»F°FFEa ¸F³FFBÊ WX`Ô, AüSX dUIYFÀF AüSX dUIYFÀF IZY AUÀFSXûÔ IYû A´F³FF¹FF WX`Ü  d³F¸³Fd»FdJ°F
´FÈ¿NXûÔ ¸FZÔ, AF´FIYû WX¸FFSXe CX´F»Fd¶²F¹FûÔ, ́ FWX»FûÔ AüSX dUd·F³³F IYF¹FÊÃFZÂF ̧ FZÔ WX¸FFSXZ õFSXF dIYE ¦FE ́ Fi·FFU IYF EIY ½¹FF´FIY AU»FûIY³F d¸F»FZ¦FFÜ  AIYFQd¸FIY
¸Fe»F IZY ´F°±FSX ÀFZ »FZIYSX A³FbÀFa²FF³F IYe ÀFRY»F°FF, ÀFF¸FbQFd¹FIY þbOÞXFU ÀFZ »FZIYSX ¶Fbd³F¹FFQe PXFa¨FZ ¸FZÔ UÈdð °FIY, BÀF dSX´FûMXÊ IZY ´Fi°¹FZIY JaOX ¸FZÔ WX¸FFSXZ
ÀFaÀ±FF³F IYe ¦Fd°FVFe»F AüSX ¶FWXbAF¹FF¸Fe ´FiIÈYd°F IYû VFFd¸F»F dIY¹FF ¦F¹FF WX`Ü  WX¸FFSXe CX´F»Fd¶²F¹FûÔ IZY IZÔYýi ¸FZÔ WX¸FFSXZ ÀFaIYF¹F, IY¸FÊ¨FFdSX¹FûÔ, LXFÂFûÔ IYe
AMX»F ´Fid°F¶Fð°FF AüSX WX¸FFSXZ ¸Fc»¹FUF³F dWX°F²FFSXIYûÔ IYF ÀF¸F±FÊ³F d³FdWX°F WX`Ü  ÀFF±F ¸FZÔ, WX¸F³FZ EIY EmÀFF UF°FFUSX¯F ¶F³FF¹FF WX` þû CX°IÈYá°FF IYû ¶FPÞXFUF
QZ°FF WX`, SX¨F³FF°¸FIY°FF IYF ´Fû¿F¯F IYSX°FF WX`, AüSX AFþeU³F ÀFeJ³FZ IZY d»FE EIY þb³Fc³F ´F`QF IYSX°FF WX`Ü 

U¿FÊ 2023 ¸FZÔ, SXF. ¸FFa. A³Fb. ÀFa. ¸FZÔ dUd·F³³F Aa°FSXSXF¿MÑXe¹F AüSX SXF¿MÑXe¹F EþZÔdÀF¹FûÔ õFSXF dUØF ´Fûd¿F°F 15 Ad°FdSX¢°F ´FdSX¹Fûþ³FFEa ¨F»F SXWXe WX`
dþ³FIYe IYe¸F°F ÷Y.  10.38 IYSXûOÞX WX`Ô Ü ÀFaÀ±FF³F õFSXF dUIYdÀF°F ¦¹FFSXWX ´Fiüôûd¦FdIY¹FûÔ IYû AFBÊÀFeEAFSX õFSXF ´Fi¸FFd¯F°F dIY¹FF ¦F¹FF Ü  U¿FÊ 2023 IZY
QüSXF³F ³FF¶FFOXÊ õFSXF ´FiF¹Fûdþ°F 5 CXôd¸F°FF ´FidVFÃF¯F IYF¹FÊIiY¸F, EIY ·FF.IÈY.A³Fb.´F.-E³FEE¨FBÊ´Fe-´FiF¹Fûdþ°F ´FidVFÃF¯F IYF¹FÊIiY¸F, ¨FFSX ERYEÀFEÀFEAFBÊ
´FiF¹Fûdþ°F ´FidVFÃF¯F IYF¹FÊIiY¸F AF¹Fûdþ°F dIYE ¦FEÜ  OXeE´FeEÀFÀFe ¦Fd°FdUd²F¹FûÔ IZY °FWX°F ¶FFBÊÀF ´FidVFÃF¯F IYF¹FÊIiY¸F, IYBÊ þF¦FøYIY°FF IYF¹FÊIiY¸F AüSX
ÀUFÀ±¹F dVFdUSX AF¹Fûdþ°F dIYE ¦FEÜ  E³FBÊE¨F §FMXIY IZY °FWX°F, ´FFa¨F ´FidVFÃF¯F AüSX IYF¹FÊIiY¸F AF¹Fûdþ°F dIYE ¦FE ±FZÜ  ÀFaÀ±FF³F ³FZ ¨FFSX ´FSXF¸FVFÊ
IYF¹FÊIiY¸F VFbøY dIYE WX`Ô, EIY ´Fiüôûd¦FIYe IYF ½¹FFUÀFF¹FeIYSX¯F dIY¹FF WX` AüSX EIY ´FZMXZÔMX QF¹FSX dIY¹FF WX`Ü  34 dUõ°FF´Fc¯FÊ VFû²F ´FÂF, IYBÊ ´FbÀ°FIZÔY,
´FidVFÃF¯F ¸F`³FbA»F AüSX ³Fed°F QÀ°FFUZþ ´FiIYFdVF°F dIYE ¦FEÜ d´FLX»FZ 12 ¸FWXe³FûÔ IZY QüSXF³F, ÀFaÀ±FF³F ³FZ A³Fb¶Fa²F A³FbÀFa²FF³F ´FdSX¹Fûþ³FFAûa IYû VFbøY
IYSX³FZ IZY d»FE ¨FFSX CXôû¦FûÔ IZY ÀFF±F ÀF¸FÓFü°FF ÄFF´F³FûÔ ´FSX WXÀ°FFÃFSX dIYE WX`Ô AüSX ÀFWX¹Fû¦Fe A³FbÀFa²FF³F, dUÀ°FFSX AüSX ÀMXFMXÊ-A´F ¦Fd°FdUd²F¹FûÔ IYû ´FcSXF
IYSX³FZ IZY d»FE dUd·F³³F dUVUdUôF»F¹FûÔ, ÀFaÀ±FF³FûÔ, ¶FûOXûË AüSX ¶F`ÔIYûÔ IZY ÀFF±F ¨FFSX AüSX ÀF¸FÓFü°FF ÄFF´F³FûÔ ´FSX ·Fe WXÀ°FFÃFSX dIYE ¦FE WX`ÔÜ  WX¸F³FZ
ÀMXFMXÊA´F IYû ÀFc¨F³FF ´FiÀFFdSX°F IYSX³FZ IZY d»FE 02 UZd¶F³FFSX AF¹Fûdþ°F dIYEÜ  ¶FWXb-dWX°F²FFSXIY ÀFWX·FFd¦F°FF IYû ÀFbdU²FFþ³FIY ¶F³FF³FZ IZY d»FE ·FFSX°F-
A¸FZdSXIYF Aa°FSXFÊ¿MÑXe¹F IYF¹FÊVFF»FF, ³FFÀF-´FiF¹Fûdþ°F dU¨FFSX-¸Fa±F³F ÀFÂF AüSX CXôû¦F ¶F`NXIY AF¹Fûdþ°F IYe ¦FBÊÜ 

þ`ÀFF dIY WX¸F EIY d³FSXa°FSX dUIYdÀF°F ´FdSXQÈV¹F IYû ³FZdU¦FZMX IYSX°FZ WX`Ô, ¹FWX UFd¿FÊIY dSX´FûMXÊ ³F IZYU»F WX¸FFSXe CX´F»Fd¶²F¹FûÔ IZY dSXIYFGOXÊ IZY øY´F ¸FZÔ IYF¹FÊ
IYSX°Fe WX`, ¶Fd»IY AF¦FZ IYe ¹FFÂFF IZY d»FE EIY ¸FF¦FÊQVFÊIY IZY øY´F ¸FZÔ ·Fe IYF¹FÊ IYSX°Fe WX`Ü  ¹FWX CX³F ÃFZÂFûÔ ´FSX ´FiIYFVF OXF»F°FF WX` þWXFa WX¸F³FZ CX°IÈYá
´FiQVFÊ³F dIY¹FF WX` AüSX d³FSXa°FSX ÀFb²FFSX IZY AUÀFSXûÔ IYe ´FWX¨FF³F IYSX°FF WX`Ü  ¸F`Ô CX³F ÀF·Fe IZY ´Fid°F AF·FFSX ½¹F¢°F IYSX°FF WXca dþ³WXûÔ³FZ BÀF U¿FÊ IYû
ÀFRY»F°FF-WX¸FFSXZ ÀF¸Fd´FÊ°F ÀFaIYF¹F AüSX IY¸FÊ¨FFdSX¹FûÔ, CX°ÀFFWXe LXFÂFûÔ AüSX dUd·F³³F ·FF¦FeQFSXûÔ AüSX ÀFWX¹Fûd¦F¹FûÔ IYû ÀFRY»F ¶F³FF³FZ ¸FZÔ ·Fcd¸FIYF d³F·FFBÊ WX`,
dþ³WXûÔ³FZ WX¸FFSXZ ÀFFÓFF ´Fi¹FFÀFûÔ ¸FZÔ ¹Fû¦FQF³F dQ¹FF WX`Ü  B³F ÀFWX¹Fû¦FF°¸FIY ´Fi¹FFÀFûÔ IZY ¸FF²¹F¸F ÀFZ SXF. ¸FFa. A³Fb. ÀFa. ¸FFaÀF ÃFZÂF IZY ·FdU¿¹F IYû AFIYFSX QZ³FZ
¸FZÔ EIY ´FiZSXIY VFd¢°F ¶F³FF WXbAF WX`Ü A´F³Fe CX´F»Fd¶²F¹FûÔ IYû ÀUeIYFSX IYSX³FZ IZY A»FFUF, WX¸F ¸FFaÀF A³FbÀFa²FF³F IZY d³FSXa°FSX dUIYdÀF°F ´FdSXQÈV¹F ¸FZÔ ¶F³Fe
¨Fb³Füd°F¹FûÔ IYû ´FWX¨FF³F°FZ WX`ÔÜ  WX¸F ³FUF¨FFSX, ÀFWX¹Fû¦F AüSX U`ÄFFd³FIY þFa¨F IZY CX©F°F¸F ¸FF³FIYûÔ IZY ´Fid°F ÀF¸F´FÊ¯F IZY ¸FF²¹F¸F ÀFZ B³F ¨Fb³Füd°F¹FûÔ IYF
ÀF¸FF²FF³F IYSX³FZ IZY d»FE A´F³Fe ´Fid°F¶Fð°FF ¸FZÔ QÈPÞX WX`ÔÜ ¸F`Ô AF´FIYû BÀF dSX´FûMXÊ IZY ´FÈ¿NXûÔ ¸FZÔ VFFd¸F»F WXû³FZ, WX¸FFSXe CX´F»Fd¶²F¹FûÔ IYF þV³F ¸F³FF³FZ AüSX
·FdU¿¹F IYe IY»´F³FF IYSX³FZ ¸FZÔ WX¸FFSXZ ÀFF±F VFFd¸F»F WXû³FZ IZY d»FE AF¸FadÂF°F IYSX°FF WXca þWXFa ·FF.IÈY.A³Fb.´F.-SXF. ¸FFa. A³Fb. ÀFa. ÄFF³F, ³FUF¨FFSX AüSX
ÀFIYFSXF°¸FIY ´FdSXU°FÊ³F IYF IZÔYýi ¶F³FF WXbAF WX`Ü ¸F`Ô ÀFaÀFF²F³FûÔ, ¸FF¦FÊQVFÊ³F AüSX d³FSXa°FSX WX`ÔOXWXûÎ»OX¦F IZY ÀFaQ·FÊ ¸FZÔ CX³FIZY ·FFSXe ÀF¸F±FÊ³F IZY d»FE
·FF.IÈY.A³Fb.´F. AüSX A³¹F RaYÎOX¦F EþZÔdÀF¹FûÔ IYF A°¹Fa°F AF·FFSXe WXcaÜ  ¸F`Ô ·FF.IÈY.A³Fb.´F., AFSXEÀFe AüSX AFBÊE¸FÀFe, ÀFQÀ¹FûÔ AüSX ·FF.IÈY.A³Fb.´F.-SXF.
¸FFa. A³Fb. ÀFa. IZY ÀF·Fe IY¸FÊ¨FFdSX¹FûÔ IZY ´FVFb dUÄFF³F ´Fi·FF¦F ¸FZÔ ¸FF³F³Fe¹F ÀFd¨FU, OXZ¹FSX AüSX OXeþe, ·FF.IÈY.A³Fb.´F., OXeOXeþe (´FVFb dUÄFF³F), EOXeþe
AüSX ´Fi²FF³F U`ÄFFd³FIYûÔ IZY ´Fiû°ÀFFWX³F AüSX ÀF¸F±FÊ³F IYû BÊ¸FF³FQFSXe ÀFZ ÀUeIYFSX IYSX°FF WXcaÜ  ¸F`Ô ÀF·Fe IY¸FÊ¨FFdSX¹FûÔ AüSX ÀFa´FFQIYe¹F MXe¸F IYû CX³FIZY
¹Fû¦FQF³F AüSX BÀF UFd¿FÊIY dSX´FûMXÊ IYû ÀF¸F¹F ´FSX ´FiIYFdVF°F IYSX³FZ IZY ´Fi¹FFÀFûÔ IZY d»FE ¶F²FFBÊ QZ°FF WXcaÜ 

(EÀF.¶Fe. ¶FFSX¶FbðZ) 
 d³FQZVFIY 

 ·FF.IÈY.A³Fb.´F.-SXF. ¸FFa. A³Fb. ÀFa. 

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  
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Preface 
 

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

 
This annual report is more than a compilation of numbers and statistics; it is a testament to the 

dedication, innovation, and resilience that defines our institute. It highlights our achievements in research, 
education, and outreach, all aimed at creating a positive impact on human, animal, and environmental 
health. 

 
Throughout the year, we have navigated challenges, celebrated successes, and embraced opportunities 

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

 
In the year 2023, NMRI has undertaken 15 extramural projects funded by various international and 

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

 
As we navigate an ever-evolving landscape, this annual report serves not only as a record of our 

achievements but also as a guidepost for the journey ahead. It highlights the areas where we excelled and 
identifies opportunities for continuous improvement. I extend my gratitude to everyone who has played 
a role in making this year a success - our dedicated faculty and staff, the enthusiastic students, and the 

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  
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various partners and collaborators who have contributed to our shared endeavours. It is through these 
collaborative efforts that NMRI continues to be a driving force in shaping the future of the meat sector. 

 
In addition to acknowledging our accomplishments, we recognize the challenges that persist in the 

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

 
I am extremely thankful to ICAR and other funding agencies for their overwhelming support in terms 

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

 
(S. B. Barbuddhe) 

Director 
ICAR-NMRI 
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´FdSX¨F¹F 
 

´FVFb²F³F ÃFZÂF ÀF¸FFþ IZY d»FE A´F³FZ ´F¹FFÊUSX¯Fe¹F, ÀFF¸FFdþIY, AFd±FÊIY AüSX ÀUFÀ±¹F CXïZV¹FûÔ IYû ´FiF~ IYSX³FZ IZY d»FE ¸FWX°U´Fc¯FÊ WX`Ü  ´FVFb²F³F AüSX 
´Fû»MÑXe ÃFZÂF ³FZ U¿FÊ 2021-22 ¸FZÔ IbY»F þeUeE ¸FZÔ 5.73% AüSX IÈYd¿F AüSX ÀFa¶Fð ÃFZÂF þeUeE ¸FZÔ 30.87% IYF ¹Fû¦FQF³F dQ¹FFÜ BÀF AUd²F IZY 
QüSXF³F, ´FVFb²F³F ÃFZÂF ¸FZÔ @ 6.00% ÀFeEþeAFSX IYe UÈdð WXbBÊ WX` AüSX ¹FWX IÈYd¿F AüSX ÀFa¶Fð (3.51%), RYÀF»F (1.65%) AüSX UFd³FIYe AüSX 
»FFGÎ¦F¦F (2.39%) ÃFZÂFûÔ ÀFZ AF¦FZ WX`Ü  U¿FÊ 2022-23 IZY QüSXF³F, 7.10 dIY¦FiF/U¿FÊ IYe ´Fid°F ½¹Fd¢°F CX´F»F¶²F°FF IZY ÀFF±F IbY»F 9.77 ¸FedMÑXIY MX³F 
¸FFaÀF CX°´FFQ³F dIY¹FF ¦F¹FF ±FFÜ  ·FFSX°F ¸FZÔ ¸FFaÀF IYF 50% ÀFZ Ad²FIY CX°´FFQ³F IbY¢IbYMX ÀFZ AF SXWXF WX`Ü  2021-22 ¸FZÔ 5.62% IZY ¸FbIYF¶F»FZ 
2022-23 IZY QüSXF³F ¸FFaÀF CX°´FFQ³F ¸FZÔ 5.13% IYe UÈdð WXbBÊ WX`Ü CXØFSX ´FiQZVF, ´FdV¨F¸F ¶Fa¦FF»F, ¸FWXFSXF¿MÑX, AFa²Fi ´FiQZVF AüSX °FZ»Fa¦FF³FF VFe¿FÊ 5 ¸FFaÀF 
CX°´FFQIY SXFª¹F WX`Ô þû QZVF IZY IbY»F ¸FFaÀF CX°´FFQ³F IYF 58% WX`ÔÜ  WXF»FFadIY, °FZ»Fa¦FF³FF, WXdSX¹FF¯FF, AFa²Fi ´FiQZVF, A÷Y¯FF¨F»F ´FiQZVF AüSX ¸FZ§FF»F¹F ¸FZÔ 
¸FFaÀF IYe ´Fid°F ½¹Fd¢°F CX´F»F¶²F°FF ÀF¶FÀFZ Ad²FIY WX`, dþÀFIYe AüÀF°F ´Fid°F ½¹Fd¢°F J´F°F 15-28 dIY»Fû¦FiF¸F ´Fid°F U¿FÊ WX`Ü  

U¿FÊ 2022-23 ¸FZÔ, ·FFSX°F ³FZ 25,648 IYSXûOÞX ÷Y´FE ¸Fc»¹F IZY 1.75 ¸FedMÑXIY MX³F RiYûþ³F ·F`ÔÀF IZY ¸FFaÀF IYF d³F¹FFÊ°F dIY¹FF WX`Ü  BÀFe U¿FÊ IZY 
QüSXF³F, ·FFSX°F ³FZ 537 IYSXûOÞX ÷Y´F¹FZ ¸Fc»¹F IZY 9.5 MX³F ·FZOÞX AüSX ¶FIYSXe IZY ¸FFaÀF AüSX 1,081 IYSXûOÞX ÷Y´F¹FZ ¸Fc»¹F IZY 0.66 ¸FedMÑXIY MX³F ´Fû»MÑXe 
¸FFaÀF IYF d³F¹FFÊ°F ·Fe dIY¹FF WX`Ü  ¦F`SX-CX°´FFQIY, UÈð ·F`ÔÀFû IZY ¸FFaÀF IYF d³F¹FFÊ°F ³F IZYU»F QZVF IYû ·FFSXe SXFþÀU IY¸FF SXWXF WX`, ¶Fd»IY ÷Y´F¹FZ IYe AüÀF°F 
IYe¸F°F ´FSX »FFJûÔ dIYÀFF³FûÔ IYû Ad²FIY »FF·F ´FiQF³F IYSX°FF WX`Ü  ·F`ÔÀFûÔ IYû ´Fi·FFUe øY´F ÀFZ ¸FFaÀF CX°´FFQ³F IZY d»FE CX´F¹Fû¦F IYSX³FZZ ÀFZ AFWXFSX ÀFaÀFF²F³FûÔ, 
ªF¦FWX AFUV¹FIY°FFAûa IZY d»FE ´Fid°FÀ´F²FFÊ IYû IY¸F IYSX³FZ ¸FZÔ ·Fe ¸FQQ d¸F»F SXWXe WX` AüSX þeE¨Fþe CX°ÀFþÊ³F IYû IY¸F dIY¹FF þFE¦FFÜ  ·FFSX°F ¸FZÔ LXûMXZ 
²FFSXIY, þ»F ·F`ÔÀFûÔ IYe d¸FdßF°F JZ°Fe, ·FZOÞX AüSX ¶FIYSXe CX°´FFQ³F IYe ´FiFIÈYd°FIY QZWXF°Fe ´Fi¯FF»Fe AüSX ¶F`IY ¹FFOXÊ ´Fû»MÑXe À±FF¹Fe AüSX ´FdSX´FÂF CX°´FFQ³F 
¸FFGOX»F IZY d»FE ¹Fû¦FQF³F QZ SXWXZ WX`ÔÜ  CX³FIYe ´FFdSXdÀ±Fd°FIY °FaÂF ÀFZUFAûa AüSX IYF¶FÊ³F IiZYdOXMX ¶FFþFSXûÔ IZY d»FE ¹Fû¦FQF³F IYF AFIY»F³F dIY¹FF þF³FF 
¨FFdWXE AüSX IY¸F IYF¶FÊ³F ¸FFaÀF »FZ¶FÎ»F¦F IYe ÀFbdU²FF IZY d»FE ´Fi»FZdJ°F dIY¹FF þF³FF ¨FFdWXEÜ  

 ¸FFaÀF ÃFZÂF IYe ¦Fd°FdUd²F¹FûÔ ÀFZ »FFJûÔ ·Fcd¸FWXe³F AüSX ÀFe¸FFa°F dIYÀFF³FûÔ IYû ·FZOÞX AüSX ¶FIYSXe, ¸Fb¦FeÊ´FF»F³F, VFcIYS AüSX A³Fb°´FFQIY ·F`ÔÀFûÔ IYF ´FF»F³F 
IYSX³FZ ¸FZÔ ¸FQQ d¸F»F°Fe WX` þû ¸FFaÀF CXïZV¹F IZY d»FE WX`ÔÜ  dIYÀFF³FûÔ IYû »F¦F·F¦F 12% AFþedUIYF AF¹F ´FiQF³F IYSX³FZ IZY A»FFUF, þ`U CX´F»F¶²F ´Fû¿FIY 
°F°UûÔ IZY ÀF¸FÈð pû°F IZY ÀFF±F ´FVFb ´FiûMXe³F ´Fû¿F¯F IYe dÀ±Fd°F IYû ¶FPÞXF³FZ AüSX ·FcJ ÀFc¨FIYFaIY ¸FZÔ ÀFb²FFSX IYSX³FZ ¸FZÔ ¸FQQ IYSXZ¦FF dþÀFÀFZ ¹FcE³F-EÀFOXeþe 
´FcSXF WXû¦FFÜ  BÀFd»FE, þedU°F þF³FUSXûÔ IZY ¸FF³FUe¹F ´FdSXUWX³F, ´FVFb ¶FFþFSXûÔ IYe À±FF´F³FF, ÀU¨LX AüSX ÀFbSXdÃF°F ¸FFaÀF AüSX IbY¢IbYMX ´FiÀFaÀIYSX¯F ÀFa¹FaÂFûÔ 
AüSX ÀFbSXdÃF°F JbQSXF BIYFB¹FûÔ IYF ÀF¸F±FÊ³F IYSX³FZ IZY d»FE EIY ÀFIYFSXF°¸FIY ´FFdSXdÀ±Fd°FIYe °FaÂF AüSX ¶Fbd³F¹FFQe PXFa¨FZ IYF ÀF¸F±FÊ³F dIY¹FF þF³FF ¨FFdWXEÜ  
B³F CXïZV¹FûÔ IYû ´FiF~ IYSX³FZ IZY d»FE, AFBÊÀFeEAFSX-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F dUd·F³³F ÀFSXIYFSXe EþZÔdÀF¹FûÔ, ³Fed°F d³F¸FFÊ°FFAûa, d³F¹FF¸FIYûÔ AüSX 
dWX°F²FFSXIYûÔ IZY ÀFF±F d¸F»FIYSX ÀFWX¹Fû¦F AüSX ¶FF°F¨Fe°F IYSX SXWXF WX`Ü þ³F°FF IYû ÀU¨LX AüSX ÀFbSXdÃF°F ¸FFaÀF ÀFbd³FdV¨F°F IYSX³FZ IZY d»FE ´FiF±Fd¸FIY°FF IZY 
øY´F ¸FZÔ "ÀU¨LX ¶Fc¨FOÞXJF³FZ" IYe À±FF´F³FF IZY d»FE ¸FF³FU ÀFaÀFF²F³F dUIYFÀF IZY ¸FF²¹F¸F ÀFZ °FIY³FeIYe AFQF³F, ³Fed°F ÀF¸F±FÊ³F AüSX ´FidVFdÃF°F þ³FVFd¢°F 
´FiQF³F IYSX³FZ IZY d»FE ÀFaÀ±FF³F ´Fid°F¶Fð WX`Ü ÀFaÀ±FF³F ¸FFaÀF IYe ¦Fb¯FUØFF, ÀFbSXÃFF, ´FiF¸FFd¯FIY°FF AüSX CX´F-CX°´FFQûÔ IZY CX´F¹Fû¦F IZY dUd·F³³F ÃFZÂFûÔ ¸FZÔ 
AFUV¹FIY°FF AF²FFdSX°F A³FbÀFa²FF³F ´FdSX¹Fûþ³FFEa ¨F»FF SXWXF WX`Ü 

´FVFb²F³F AüSX IbY¢IbYMX ÃFZÂF ¸FZÔ A¨LXF ¶Fbd³F¹FFQe PXFa¨FF AüSX ³Fed°F ÀF¸F±FÊ³F AüSX A¨LXe CX°´FFQ³F ´Fi±FFEa ÀFa¹Fb¢°F SXF¿MÑX IZY EÀFOXeþe AüSX ´FdSX´FÂF 
A±FÊ½¹FUÀ±FF dÀFðFa°FûÔ IYû ´FcSXF IYSX°FZ ÀF¸F¹F dÀ±FSX°FF ÀFbd³FdV¨F°F IYSXZÔ¦FeÜ  ÀFa¶Fad²F°F ÀFSXIYFSXe EþZÔdÀF¹FFa AüSX dU·FF¦F A±FFÊ°F, ¸F°À¹F´FF»F³F, ´FVFb´FF»F³F 
AüSX OXZ¹FSXe ¸FaÂFF»F¹F, ÀFSXIYFSXÜ  ·FFSX°F, JFô ´FiÀFaÀIYSX¯F CXôû¦F ¸FaÂFF»F¹F, ·FFSX°F ÀFSXIYFSXÜ  ·FFSX°F, E´FeOXF, OXeEE¨FOXe, ERYEÀFEÀFEAFBÊ AüSX SXFª¹F 
´FVFb´FF»F³F dU·FF¦FûÔ IYû dIYÀFF³FûÔ IYe AF¹F IYû Qû¦Fb³FF IYSX³FZ IYû ÀFbd³FdV¨F°F IYSX³FZ IZY d»FE ´FVFb²F³F ¸Fc»¹F ßFÈaJ»FF IYû ½¹FUdÀ±F°F IYSX³FZ IZY d»FE 
d¸F»FIYSX IYF¸F IYSX³FF ¨FFdWXEÜ  ·FFIÈYA³Fb´F - SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F IZÔYýi, WX`QSXF¶FFQ QZVF ¸FZÔ ÀFa¦FdNX°F ¸FFaÀF ÃFZÂF IZY dUIYFÀF ¸FZÔ ¹Fû¦FQF³F QZ³FZ IZY 
A´F³FZ ´Fi¹FFÀFûÔ ¸FZÔ ³Fed°F ¸FFaÀF ´FVFb CX°´FFQ³F, ¸FFaÀF IYe ¦Fb¯FUØFF, J´F°F IZY d»FE ÀFbSXÃFF ÀFZ »FZIYSX ÀF·Fe ¸FbïûÔ IYû ÀFa¶Fûd²F°F IYSX³FF, d³F¸FFÊ°FFAûa AüSX 
d³F¹FF¸FIYûÔ ÀFdWX°F IYBÊ dWX°F²FFSXIYûÔ IZY ÀFF±F ÀF¸F³U¹F, ´FidVFÃF¯F, dUÀ°FFSX AüSX ½¹FF´FIY QÈdáIYû¯F IZY ÀFF±F IYF¸F IYSX SXWXF WX`Ü   

dUd·F³³F ¸FFaÀF ÃFZÂF IZY dWX°F²FFSXIYûÔ IYe ¶FPÞX°Fe ¸FFa¦F AüSX ÀFaÀ±FF³F IZY þeUa°F ¹Fû¦FQF³F IYû ²¹FF³F ¸FZÔ SXJ°FZ WXbE, ·FFSX°Fe¹F IÈYd¿F A³FbÀFa²FF³F ´FdSX¿FQ 
(AFBÊÀFeEAFSX) ³FZ SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F IZÔYýi IYû SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F (E³FE¸FAFSXAFBÊ) ¸FZÔ A´F¦FiZOX dIY¹FF WX` AüSX BÀFIZY ¶FFQ, 
E³FE¸FAFSXAFBÊ A´F³Fe ¦Fd°FdUd²F¹FûÔ IYF dUÀ°FFSX IYSX³FZ AüSX A³FbÀFa²FF³FIY°FFÊAûa, ÀFaIYF¹F ÀFQÀ¹FûÔ, LXFÂFûÔ, ¸FFaÀF ´FVFb CX°´FFQIYûÔ, ´FiûÀFZÀFSX, JbQSXF 
dUIiZY°FFAûa, CX´F·Fû¢°FFAûa, ³Fed°F d³F¸FFÊ°FFAûa, ̧ FF³FIY ÀFZÎMX¦F d³FIYF¹FûÔ, d³F¹FF¸FIYûÔ, ERY´FeAû, SXFª¹F AüSX ÀFa§Fe¹F ÀFSXIYFSXe dU·FF¦FûÔ, Aa°FSXSXF¿MÑXe¹F ÀFa¦FNX³FûÔ 
ÀFdWX°F »FFB³F dU·FF¦FûÔ °FIY ´FWXba¨F³FZ IZY d»FE ´Fid°F¶Fð WX`Ü  

 ÀFaÀ±FF³F ¸Fb£¹F øY´F ÀFZ ªF`d½FIY ¸FFaÀF ´FVFb CX°´FFQ³F, ÀU¨LX AüSX ÀFbSXdÃF°F ¸FFaÀF CX°´FFQ³F, ´FûMXZÊ¶F»F ¶Fc¨FOÞXJF³FûÔ IYe À±FF´F³FF, U²F CX´Fû°´FFQûÔ IYF 
CX´F¹Fû¦F, ¸FFaÀF AüSX ´Fû»MÑXe IZY d»FE ¸Fc»¹F U²FÊ³F, þ`U AF²FFdSX°F  ´F`IZYÎþ¦F AüSX VFZ»RY-»FFBRY ÀFaIZY°FIY, ¦Fb¯FUØFF AFVUFÀF³F AüSX ¸FFaÀF AüSX ¸FFaÀF 
CX°´FFQûÔ IYe ÀFbSXÃFF IZY ÃFZÂF ̧ FZÔ A°¹FF²Fbd³FIY A³FbÀFa²FF³F IYSX SXWXF WX`Ü  ÀFaÀ±FF³F ³FZ E³FE¶FeE»F ISO17025:2017 ̧ FF³¹F°FF ́ FiF~ ̧ FFaÀF ́ FiþFd°F ´FWX¨FF³F 
´Fi¹Fû¦FVFF»FF IYF d³F¸FFÊ¯F dIY¹FF WX` AüSX ̧ FFaÀF ́ FiþFd°F¹FûÔ AüSX ̧ FFBIiYûd¶F¹F»F SXû¦Fþ³FIY ´F°FF »F¦FF³FZ IZY d»FE SX`d´FOX dOXMXZ¢VF³F dIYMX, U²FVFF»FF IZY CX°´FFQûÔ 
IZY U`»¹FcSXFBþZVF³F AüSX ¶FFþSXF ¦FPÞXUF»FZ ¸FFaÀF CX°´FFQûÔ IZY dUIYFÀF IZY d»FE ´Fiüôûd¦FdIY¹FFa dUIYdÀF°F IYe WX`ÔÜ  E³FE¸FAFSXAFBÊ ¸FZÔ ÀMXFMXÊ-A´F CXôd¸F¹FûÔ 
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IZY d»FE IÈYd¿F-½¹FUÀFF¹F (E¶FeAFBÊ) DY¿¸FF¹F³F ÀFbdU²FFEa WX`Ô AüSX ¸FFaÀF AüSX ÀFa¶Fð ÃFZÂFûÔ ¸FZÔ U`ÄFFd³FIY, ´Fi¶Fa²FIYe¹F AüSX °FIY³FeIYe IYd¸FÊ¹FûÔ IZY d»FE 
AFUV¹FIY°FF-AF²FFdSX°F ´FidVFÃF¯F ´FiQF³F IYSX°Fe WX`Ô; ¸FFaÀF ÃFZÂF ¸FZÔ IYF¸F IYSX³FZ UF»FZ CXôû¦F, ½¹FF´FFSX, d³F¹FF¸FIY AüSX dUIYFÀF ÀFa¦FNX³FûÔ IZY ÀFF±F ÀFa´FIÊY 
À±FFd´F°F IYSX°Fe WX`; CXôd¸F¹FûÔ IYû ´FSXF¸FVFÊ ÀFZUFEa ´FiQF³F IYSX°Fe WX` AüSX ¸FFaÀF AüSX ÀFa¶Fð ÃFZÂFûÔ ¸FZÔ ÀFc¨F³FF IZY SXF¿MÑXe¹F ·FaOXFSX IZY øY´F ¸FZÔ IYF¹FÊ IYSX°Fe 
WX`Ü  ÀFaÀ±FF³F dUIYFÀF ·FFSX°F »FÃ¹FûÔ AüSX A³¹F SXF¿MÑXe¹F dUIYFÀF »FÃ¹FûÔ þ`ÀFZ AF°¸Fd³F·FÊSX ·FFSX°F, ÀU¨LX ·FFSX°F, ÀUÀ±F ·FFSX°F AüSX IYüVF»F ·FFSX°F IYû 
´FiF~ IYSX³FZ IYe dQVFF ¸FZÔ IYF¸F IYSX SXWXF WX`Ü ÀFaÀ±FF³F SXFþ·FF¿FF IYF¹FFÊ³U¹F³F IYF ·Fe ÀF¸F±FÊ³F IYSX°FF WX` AüSX ÀF°FIÊY°FF þF¦FøYIY°FF ÀFÈþ³F, ÀFadU²FF³F 
dQUÀF ÀF¸FFSXûWX AFdQ þ`ÀFZ dUd·F³³F IYF¹FÊIiY¸FûÔ IYF AF¹Fûþ³F IYSX°FF WX`Ü  ÀFaÀ±FF³F E¸FþeE¸Fþe, EÀFÀFeEÀF´Fe AüSX E³FBÊE¨F §FMXIYûÔ AüSX A³¹F þ`ÀFZ 
ERYEÀFEÀFEAFBÊ, ³FF¶FFOXÊ, OXeEE¨FOXe-E³FE»FE¸F, ¶FeAFBÊEÀF IYF¹FÊIiY¸FûÔ IZY ¸FF²¹F¸F ÀFZ ¶FOÞXe ÀFa£¹FF ¸FZÔ ¦Fd°FdUd²F¹FFa IYSX SXWXF WX` dþÀF¸FZÔ ´FiF¹Fûd¦FIY 
´FidVFÃF¯F, ÃFZÂF À°FSXe¹F ´FiQVFÊ³F, þF¦FøYIY°FF IYF¹FÊIiY¸F, ¶FF°F¨Fe°F ¶F`NXIZÔY AüSX °FIY³FeIYe ´FSXF¸FVFÊ AFdQ VFFd¸F»F WX`ÔÜ  E³FE¸FAFSXAFBÊ QZVF IZY ÀFa¦FdNX°F 
¸FFaÀF AüSX IbY¢IbYMX ÃFZÂF IZY dUIYFÀF IYû ÀFbd³FdV¨F°F IYSX³FZ IZY d»FE EIY QcSXQdVFÊ°FF ÀFaÀ±FF³F IZY øY´F ¸FZÔ IYF¹FÊ IYSX SXWXF WX`Ü
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Introduction 
 

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

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

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

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

Considering the burgeoning demand from various meat sector stakeholders and vibrant contributions 
from the Institute, Indian Council of Agricultural Research (ICAR) has upgraded NRC on Meat into National 

3

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

UFd¿FÊIY ´Fid°FUZQ³F 2023



Annual Report 2023

Meat Research Institute (NMRI) and henceforth, NMRI is determined to expand its activities and reach out 
to wider group of researchers, faculty members, students, meat animal producers, processors, retailers, 
consumers, policy makers, standard setting bodies, regulators, FPO’s, State and Federal Government 
Departments, Line Departments including International organisations etc.    

The Institute is conducting state-of-the art translational research mainly in the area of organic meat animal 
production, clean and hygienic meat production, establishment of portable slaughterhouses, slaughter 
byproducts utilization, value addition to meat and poultry, biobased packaging and shelf-life indicators, 
quality assurance and safety of meat and meat products. The Institute has created the NABL ISO17025:2017 
accredited meat species identification laboratory and developed rapid detection kits for meat species and 
microbial pathogen detection, technologies for valorisation of slaughterhouse byproducts and development 
of millet fortified meat products. The NMRI has Agri-Business (ABI) incubation facilities for start-up 
entrepreneurs and provides need-based training for scientific, managerial and technical personnel in meat 
and allied sectors; establishes liaison with industry, trade, regulatory and developmental organizations 
operating in meat sector; provides consultancy services to entrepreneurs and serves as a national repository 
of information in meat and allied sectors. The Institute is working towards achieving the Viksit Bharat goals 
and other National development goals like Aatmanirbhar Bharat, Swachha Bharat, Swastha Bharat and Skill 
India. The Institute also supports Rajbhasha implementation and carried out different events like vigilance 
awareness creation, constitution day celebration etc. The Institute is taking up large number of activities 
through MGMG, SCSP and NEH components and others like FSSAI, NABARD, DAHD-NLM, BIS 
programs which include hands-on trainings, field-level demonstrations, awareness programs, interaction 
meetings and technical consultancy etc. The NMRI is serving as a foresight institution to ensure organised 
meat and poultry sector development of the country.
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IYF¹FÊIYFSXe ÀFFSXFaVF 
 

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F 1999 ¸FZÔ ÀUeIÈY°F dIY¹FF ¦F¹FF ±FF AüSX U¿FÊ 2007 IZY QüSXF³F ¨FZÔd¦F¨FZ»FFÊ, WX`QSXF¶FFQ ¸FZÔ A´F³FZ ÀU¹Fa 
IZY ·FU³F IZY ÀFF±F À±FFd´F°F dIY¹FF ¦F¹FF ±FFÜ U¿FÊ 2023 ¸FZÔ 24 U¿FûË IZY ·Fe°FSX, ·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F IZÔYýi IYF ·FF.IÈY.A³Fb.´F.-
SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F ¸FZÔ ´FdSXU°FÊ³F QZJF ¦F¹FFÜ À±FF´F³FF IZY ¶FFQ ÀFZ, ÀFaÀ±FF³F ´FVFb²F³F AüSX IbY¢IbYMX dIYÀFF³FûÔ, ¸FFaÀF CXôû¦F IYd¸FÊ¹FûÔ, 
d³F¹FFÊ°FIYûÔ, ³Fed°F d³F¸FFÊ°FFAûa, d³F¹FF¸FIY d³FIYF¹FûÔ, dUVUdUôF»F¹F ÀFaIYF¹FûÔ AüSX U`ÄFFd³FIYûÔ AüSX CXôû¦FûÔ IYe AFUV¹FIY°FFAûa IYû ÀFa¶Fûd²F°F IYSX SXWXF 
WX`Ü  U¿FÊ 2023 IZY QüSXF³F, ÷Y.  1542.00 »FFJ AFUadMX°F dIYE ¦FE ±FZÜ þ³FUSXe 2023 ÀFZ dQÀFa¶FSX 2023 IYe AUd²F IZY QüSXF³F ÀFaÀ±FF³F IYe 
¦Fd°FdUd²F¹FûÔ IYF ÀFFSXFaVF ³Fe¨FZ ´FiÀ°Fb°F dIY¹FF ¦F¹FF WX`:  

 
A³FbÀFa²FF³F CX´F»Fd¶²F¹FFa:  
Aa°FSXFÊ¿MÑXe¹F ÀFWX¹Fû¦F  
l ÀFa¹Fb¢°F SXF¿MÑX IZY EÀFOXeþe IYû ´FcSXF IYSX³FZ IZY d»FE IY³FZd¢MXIYMX dUVUdUôF»F¹F AüSX d¸F³FZÀFûMXF dUVUdUôF»F¹F IZY ÀFF±F ¹FcEÀFOXeE-EÀFEEÀF 

ÀFWX¹Fû¦Fe ́ FdSX¹Fûþ³FF IZY °FWX°F, ÀFa¹Fb¢°F SXFª¹F A¸FZdSXIYF, EIY BaMXSX`d¢MXU CXôû¦F-VF`ÃFd¯FIY IYF¹FÊVFF»FF, IYBÊ ́ FiÀ°Fbd°F¹FFh, LXFÂF ¶FF°F¨Fe°F IYF AF¹Fûþ³F 
dIY¹FF ¦F¹FF °FFdIY ·FFSX°F AüSX ÀFa¹Fb¢°F SXFª¹F A¸FZdSXIYF Qû³FûÔ ¸FZÔ ´Fû»MÑXe CX°´FFQIYûÔ, ´FiûÀFZÀFSXûÔ AüSX CX´F·Fû¢°FFAûa IZY ¶Fe¨F À±FF¹Fe ´Fi±FFAûa IYû 
ÀFbd³FdV¨F°F dIY¹FF þF ÀFIZYÜ  

l kk¸FF³FU-U³¹FþeU ÀFa§F¿FÊ VF¸F³F IZY d»FE ÀF¸F¦Fi QÈdáIYû¯F: EIY ÀUFÀ±¹F QÈdáIYû¯F A´F³FF³FZll IZY ÃFZÂF ¸FZÔ SXFª¹F IÈYd¿F dUVUdUôF»F¹FûÔ AüSX 
IZYUeIZY, U³F Ad²FIYFdSX¹FûÔ AüSX A³¹F dWX°F²FFSXIYûÔ IZY ÀFaIYF¹F AüSX dUVFZ¿FÄFûÔ IYû »F¦F·F¦F 10 ´FidVFÃF¯F IZY d»FE AFBÊÀFeEAFSX-E³FEEAFSXE¸F 
IZY ÀFWX¹Fû¦F ÀFZ þ¸FÊ³F Aa°FSXFÊ¿MÑXe¹F dUIYFÀF EþZÔÀFe (þeAFBÊþZOX) õFSXF ´FiF¹Fûdþ°F ´FdSX¹Fûþ³FF IYF AF¹Fûþ³F dIY¹FF ¦F¹FFÜ  

 

Ad°FdSX¢°F ´FdSX¹Fûþ³FFEa  
l d¨FMXûÀF³F/Ad»þ³FZMX ¸FZ dÀF³FZ¸FFd»OXWXFBOX AüSX ±FFB¸Fû»F IZY ÀFF±F RaYÀFZ WXbE ³F`³Fû ¨FFaQe IYû E¸FOXeAFSX BÊ. IYû»Fe AüSX ÀFF»¸Fû³FZ»FF ´FiþFd°F IZY 

dJ»FFRY A°¹Fd²FIY ´Fi·FFUe ´FF¹FF ¦F¹FFÜ B³F-dUMÑXû AüSX B³F-dUUû AÀFZ¬F ¸FZÔ AüSX A²¹F¹F³F ³FZ A³Fb¸FF³F »F¦FF¹FF dIY Qû³FûÔ A¯Fb ´Fû»MÑXe ¸FZÔ ¸FüdJIY 
d¨FdIY°ÀFe¹F A³Fb´Fi¹Fû¦F IZY d»FE ÀFbSXdÃF°F ±FZÜ  

l ·FFSX°F IZY CXØFSX ´FcUeÊ ÃFZÂF ¸FZÔ ÀFbSXdÃF°F VFcIYSX IZY ¸FFaÀF IZY d»FE ´F°FF »F¦FF³FZ ¹Fû¦¹F ¸Fc»¹F ßFÈaJ»FF ÀFbd³FdV¨F°F IYSX³FZ IZY d»FE, VFcIYSXûÔ IZY EaMXe¸FFGMXÊ¸F 
AüSX ´FûÀMX¸FFGMXÊ¸F (´FeE¸F) ´FSXeÃFF IYe ÀFbdU²FF IZY d»FE EIY d³F¯FÊ¹F ÀF¸F±FÊ³F ´Fi¯FF»Fe (OXeEÀFEÀF) ¸FFGOX»F dUIYdÀF°F dIY¹FF þF SXWXF WX`Ü  

l AFBÊþeUFBÊ EaMXe¶FFGOXe AF²FFdSX°F »FZMXZ¢ÀF E¦»FcdMX³FZVF³F MXZÀMX (E»FEMXe) dUIYdÀF°F dIY¹FF ¦F¹FF þû ¶F`dÀF»FÀF Ea±FiZdÀFÀF  IZY d»FE dUdVFá WX`Ü Ea±FiZdÀFÀF 
¶FeþF¯Fb 105 ¶FeþF¯Fb/E¸FE»F °FIY IYF ´F°FF »F¦FF³FZ ¸FZÔ ÀFÃF¸F ±FFÜ ¶FeþF¯Fb dSXIYUSXe ´Fid°FVF°F À´FFB¢OX d¸FMÐXMXe AüSX ¸FFaÀF ·Fûþ³F Qû³FûÔ ³F¸Fc³FûÔ IZY 
d»FE 50-75% IZY ¶Fe¨F ±FFÜ dUIYdÀF°F »F`MX 106 ¶FeþF¯FbAûa °FIY IZY ÀFF±F À´FFBIY d¸FMÐXMXe AüSX ¸FFaÀF ·Fûþ³F IZY ³F¸Fc³FûÔ IYF ´F°FF »F¦FF³FZ ¸FZÔ ÀFÃF¸F 
±FFÜ  

l ´FVFb ¸Fc»F IZY JFô ´FQF±FûË ¸FZÔ d»FÀMXZdSX¹FF ¸Fû³FûÀFFBMXûþe³F AüSX ÀFF»¸Fû³FZ»FF ³FF¸FIY JFô SXû¦Fþ³FIYûÔ IYe AdJ»F ·FFSX°Fe¹F d³F¦FSXF³Fe 14 SXFª¹FûÔ 
ÀFZ IbY»F 2754 ´FVFb-¸Fc»F IZY JFô ³F¸Fc³FûÔ IZY ÀFF±F IYe ¦FBÊ WX` AüSX E»F. ¸Fû³FûÀFFBMXûþe³F AüSX ÀFF»¸Fû³FZ»FF ´FiþFd°F IZY d»FE 41 AüSX 21 ³F¸Fc³FZ 
ÀFIYFSXF°¸FIY ´FFE ¦FE WX`ÔÜ  

l 2-AF¹FF¸Fe þZ»F B»FZ¢MÑXûRYûSXûdÀFÀF AüSX ¸FFÀF À´FZ¢MÑXû¸FZMÑXe AF²FFdSX°F ´FiûdMXAûd¸FIY QÈdáIYû¯FûÔ IYF CX´F¹Fû¦F IYSXIZY ¹FWX ´FF¹FF ¦F¹FF dIY d¶F³FF ÀMXaÎ³F¦F 
IZY U²F ¹FF ´FFSXa´FdSXIY WXZ»FF»F U²F ÀFZ ´FWX»FZ ¶FiFG¹F»FSX IYF dUôb°F ÀMXaÎ³F¦F ¸FFaÀF IYe ¦Fb¯FUØFF ´FSX ´Fid°FIcY»F ´Fi·FFU ³FWXeÔ OXF»F°FF WX`Ü A²¹F¹F³F ³FZ 
d¦»FÀFSX»FdOXWXFBOX-3-RYFGÀRZYMX dOXWXFBOÑXûþ³FZþ AüSX E»F-»F`¢MXZMX dOXWXFBOÑXûþ³FZþ IYe Ad²FIY°FF IYû ¶FF¹Fû¸FFIÊYSX IZY øY´F ¸FZÔ ´FWX¨FF³FF WX` þû 
ÓFMXIYF IZY U²F ¶Fiû¹F»FSX ¸FZÔ °F³FFU IZY ÀFF±F ÀFIYFSXF°¸FIY øY´F ÀFZ ÀFWXÀFa¶Fð WX`ÔÜ  

l ÀU¨LX ¸FFaÀF WX¶F, EIY IYFG¸´F`¢MX AüSX »FF¦F°F ´Fi·FFUe U²F BIYFBÊ IYû ·FZOÞX/¶FIYdSX¹FûÔ (50 þF³FUSX/dQ³F)/VFcIYSXûÔ (20 þF³FUSX/dQ³F) IZY LXûMXZ 
´F`¸FF³FZ ´FSX U²F IZY d»FE CX´F¹Fb¢°F A¨LXZ dUd³F¸FFÊ¯F AüSX ÀU¨LX ´Fi±FFAûa IZY dÀFðFa°FûÔ ´FSX dUIYdÀF°F dIY¹FF ¦F¹FF ±FFÜ ´Fû»MÑXe AüSX LXûMXZ þb¦FF»Fe 
IYSX³FZ UF»FZ ¶Fc¨FOÞXJF³FûÔ ÀFZ NXûÀF AüSX °FSX»F IY¨FSXZ IYe JFQ IZY d»FE BIYFBÊ IYû ³FE dOX¬FFB³F dIYE ¦FE IY¸F »FF¦F°F AüSX AFÀFF³Fe ÀFZ ÀFa¨FFd»F°F 
ÀFaSX¨F³FFAûa ¸FZÔ EIYeIÈY°F dIY¹FF þF ÀFIY°FF WX`Ü  

l VFb¿IY ´FQF±FÊ ´FF¨F³F ÃF¸F°FF IYF B³F-dUMÑXû ¸Fc»¹FFaIY³F AüSX OXe-d»Fd¦³FRYFBOX ¨FFU»F ·FcÀFZ IZY ÀFF±F B³F-dUMÑXû ¦F`ÀF CX°´FFQ³F dIY¹FF ¦F¹FF WX` AüSX ³FSX 
·F`ÔÀF IZY ¶FLXOÞXûÔ ¸FZÔ dUIYFÀF ÀFWX ´FF¨F³F ÃF¸F°FF IYF ¸Fc»¹FFaIY³F dIY¹FF ¦F¹FF WX`Ü  

l WX̀QSXF¶FFQ VFWXSX AüSX AFÀF´FFÀF ÀFZ EIYÂF dIYE ¦FE 100 d¨FIY³F ̧ FFaÀF ³F¸Fc³FûÔ ÀFZ ¶FFSXWX dUd³F¹Fd¸F°F EaMXe¸FFBIiYûd¶F¹F»F AUVFZ¿FûÔ (¢»FûSXMXZMÑXFÀFFBd¢»F³F, 
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MXZMÑXFÀFFBd¢»F³F, AFG¢ÀFeMXZMÑXFÀFFBd¢»F³F, »FZUû »Fû¢ÀFFdÀF³F, E³FSXû »Fû¢ÀFFdÀF³F, ́ FZ »Fû¢ÀFFdÀF³F, ³FFG »FûÊ¢ÀFFdÀF³F, ÀFb»RYFOXFBÊdþ³F, ÀF»RYFOXûd¢ÀF³F, 
ÀF»RYF¸FZ±Fû¢ÀFFþû»F, ÀFb»RYF¸FZ±FF¬FFB³F AüSX MÑXFB¸FZ±Fûd´Fi¸F) IYF EIY ÀFF±F d³F²FFÊSX¯F dIY¹FF ¦F¹FFÜ  

l ·F`ÔÀF, VFcIYSX, ·FZOÞX, ¶FIYSXe AüSX d¨FIY³F IYe °U¨FF ÀFZ ´FiF~ dþ»FZdMX³F IYF d³F¿IY¿FÊ¯F AüSX »FÃF¯FU¯FÊ³F dIY¹FF ¦F¹FFÜ  ¶FZWX°FSX IYF¹FFÊ°¸FIY ¦Fb¯FûÔ IZY 
ÀFF±F ·FZOÞX AüSX ¶FIYSXe IYe °U¨FF dþ»FZdMX³F IYû ¦FûþF°Fe¹F ¹FF VFcIYSX ½¹Fb°´F³³F dþ»FZdMX³F IZY dUIY»´F IZY øY´F ¸FZÔ ´FiÀ°FFdU°F dIY¹FF ¦F¹FFÜ  

l E³FE¶FeE»F-¸FF³¹F°FF ´FiF~, EIYeIÈY°F kk´FVFb²F³F CX°´FFQ - ´FSXeÃF¯F AüSX ´Fi¸FF¯F³F ´Fi¹Fû¦FVFF»FF (E»F´Fe-MXeÀFeE»F)ll IYe À±FF´F³FF ´FVFb²F³F CX°´FFQûÔ 
IYe EIY dUÀ°FÈ°F ßFÈaJ»FF IZY d»FE ½¹FF´FIY ´FSXeÃF¯F AüSX ´Fi¸FF¯F³F ÀFZUFAûa IYû ÀFbd³FdV¨F°F IYSX³FZ IZY d»FE IYe ¦FBÊ WX`Ü dUd·F³³F dU·FF¦FûÔ ÀFZ IbY»F 
45 dUdU²F ´FVFb ½¹Fb°´F³³F RYûSXZÔdÀFIY ³F¸Fc³FûÔ IYF dUV»FZ¿F¯F dIY¹FF ¦F¹FF dþÀFÀFZ SXFþÀU ÷Y  8,02,400 ´FiF~ WXbAFÜ  

 A³FbÀFa²FF³F CX´F»Fd¶²F¹FFa: ÀFaÀ±FF³F ´FdSX¹Fûþ³FFEa  
l ¸FFBIiYûE³FI`Y´ÀFb»FZVF³F dUd²F IYû JFô ¦FiZOX EdOXdMX½ÀF IYe dUd·F³³F ÀFFaýi°FF IYû d³F¹Fûdþ°F IYSX°FZ WXbE dUIYdÀF°F dIY¹FF ¦F¹FF AüSX ÀUeIYF¹FÊ ÀFaUZQe 

dUVFZ¿F°FFAûa AüSX 12-13 dQ³FûÔ IZY dUÀ°FFdSX°F SXZdRiYþSXZMXZOX VFZ»RY þeU³F IZY ÀFF±F A³FbIYSX¯F AF²FFdSX°F d¨FIY³F ³F¦FZMÐXÀF IZY CX°´FFQ³F ̧ FZÔ A³Fb´Fi¹Fû¦F 
IZY d»FE A°¹Fd²FIY dÀ±FSX ¸FFBIiYûÀ´FZ¹FSX IYû ÀFaV»FZd¿F°F IYSX³FZ IZY d»FE EIY A³FbIYSX¯F d³F¿IY¿FÊ¯F/dOÑXÎ´F¦F dUd²F dUIYdÀF°F IYe ¦FBÊÜ  

l ESXûd¶FIY AüSX E³FFSXûd¶FIY dÀ±Fd°F¹FûÔ IZY °FWX°F U²FVFF»FF NXûÀF AüSX °FSX»F A´FdVFá IYF CX´F¹Fû¦F IYSXIZY IYF¶FÊd³FIY NXûÀF AüSX °FSX»F JFQ IYF 
CX°´FFQ³F dIY¹FF ¦F¹FFÜ °F`¹FFSX CX°´FFQûÔ IYF dUV»FZ¿F¯F dIY¹FF ¦F¹FF AüSX dUd·F³³F À±FF³FûÔ ´FSX ´FSXeÃF¯F dIY¹FF ¦F¹FFÜ  

l d¨FIY³F BdOX¹FSXF¨Fe IZY d»FE ́ FidIiY¹FF - IZYSX»F IZY EIY ́ FFSXa´FdSXIY ÀFcJZ ̧ FFaÀF CX°´FFQ IYû ÀFaSX¨F³FF AüSX VFZ»RY-»FFBRY ̧ Fc»¹FFaIY³F IZY d»FE ̧ FF³FIYeIÈY°F 
AüSX dUV»FZ¿F¯F dIY¹FF ¦F¹FFÜ  

l WX`QSXF¶FFQ IZY dUd·F³³F ÃFZÂFûÔ IYF ´Fid°Fd³Fd²F°U IYSX³FZ UF»FZ 212 ¶Fc¨FOÞXJF³FZ IZY ßFd¸FIYûÔ ÀFZ SX¢°F IZY ³F¸Fc³FZ EIYÂF dIYE ¦FE ±FZ, dþ³F¸FZÔ ÀFZ 35 ÀFeSX¸F 
IZY ³F¸Fc³Fû ¸FZÔ ¢¹Fc ¶FbJFSX (IYûd¢ÀF»FF ¶F³FZÊMXe) IZY d»FE ÀFZSXû´FûdÀFdMXU ´FFE ¦FE AüSX 11 ³F¸Fc³FZ WXZ´FZMXFBdMXÀF-BÊ IZY d»FE ÀFIYFSXF°¸FIY d³FIY»FZÜ  

l ÀFaÀ±FF³F ³FZ ´FWX»FZ WXe E³F´FeAû´Fe dQVFFd³FQZÊVFûÔ IZY A³FbÀFFSX ¨FFSXF AüSX Q¢IY³Fe ·FZOÞX IZY d»FE þ`dUIY ´Fi¸FF¯F³F ´FiF~ IYSX d»F¹FF WX` AüSX U°FÊ¸FF³F 
¸FZÔ ³FZ»»FûSX ¶FiFCX³F ·FZOÞX IZY d»FE ´Fi¸FF¯F³F ´FidIiY¹FF VFbøY IYe WX`Ü  

l Q¢IY³Fe AüSX ³FZ»»FûSX ·FZOÞX ³FÀ»FûÔ ¸FZÔ BaMÑXF¸FÀIbY»FSX R`YMX AüSX R`YMXe EdÀFOX ¨F¹FF´F¨F¹F ÀFZ ÀFa¶Fad²F°F þe³F IYe dU·FZQIY Ad·F½¹Fd¢°F IYF A²¹F¹F³F 
dIY¹FF ¦F¹FFÜ  

l ¶FF¹FûdOX¦FiZOXZ¶F»F, ³F`³FûIY¸´FûdþMX ´F`IZYÎþ¦F ÀFF¸F¦Fie IYû BÀFIZY ¶F`dSX¹FSX ¦Fb¯FûÔ AüSX ¦Fb¯FUØFF ¸FF´FQaOXûÔ IZY d»FE dUIYdÀF°F AüSX ¸Fc»¹FFaIY³F dIY¹FF 
¦F¹FFÜ  d¨FIY³F IZY ÀFF±F VFZ»RY-»FFBRY dUVFZ¿F°FFAûa IZY A²¹F¹F³F ³FZ E»FOXe´FeBÊ AüSX ³F`³FûIY¸´FûdþMX dRY»¸FûÔ Qû³FûÔ ¸FZÔ dQ³F 6 °FIY IYe ÀUeIYF¹FÊ°FF 
dQJFBÊÜ  

l IYû»FûdSX¸FZdMÑXIY AFG¢ÀFeþ³F-ÀFaIZY°FIY dRY»¸F dUIYdÀF°F IYe ¦FBÊ dþÀFZ 7 d¸F³FMX IZY ·Fe°FSX AFG¢ÀFeþ³F ´FiUZVF (0.1%) IYe d³F¦FSXF³Fe IYSX³FZ AüSX 
ÀFaVFûd²F°F UF¹Fb¸FaOX»F ´F`IZYªOX ¸FMX³F ¸FZÔ 9 ÀFZIaYOX IZY ·Fe°FSX ÀFRY»F°FF´FcUÊIY d³F¹Fûdþ°F dIY¹FF þF ÀFIY°FF WX`Ü  

l 50 ·F`ÔÀF IZY ¸FFaÀF IZY ³F¸Fc³FûÔ ÀFZ ¢»FûSX¸FRZYd³FIYû»F (ÀFeE´Fe), d±F¹F¸FRZYd³FIYû»F (MXeE´Fe) AüSX »FûSXRZYd³FIYû»F (ERYERY) IZY d³F²FFÊSX¯F IZY 
d»FE MXZÔOXZ¸F ¸FFÀF À´FZ¢MÑXû¸FZdMÑXIY dUd²F À±FFd´F°F IYe þF SXWXe WX`Ü ÀF·Fe 3 E¸RZYd³FIYû»F EaMXe¸FFBIiYûd¶F¹F»F AUVFZ¿FûÔ IZY d»FE BÊ¹Fc õFSXF d³F²FFÊdSX°F 
AFSX´FeE AüSX E¸FAFSXE»F IYe °Fb»F³FF ¸FZÔ IY¸F E»FAû¢¹Fc QZJF ¦F¹FFÜ  

l OXeE³FE d¸F³Fe-¶FFSXIYûOX AüSX CX©F-dSX¬FFG»¹FcVF³F ̧ FZÎ»MX¦F (E¨FAFSXE¸F) dUV»FZ¿F¯F ́ FSXJ dUIYdÀF°F dIY¹FF WX` þû VFcIYSX, ·FZOÞX, ¶FIYSXe AüSX d¨FIY³F 
¸FFaÀF UF»FZ ¶FFB³FSXe d¸FßF¯F ¸FZÔ 0.1% À°FSX ´FSX ·Fe ´FûIÊY OXeE³FE IYe CX´FdÀ±Fd°F IYF ´F°FF »F¦FF ÀFIY°FF WX`Ü  

l °FZ»Fa¦FF³FF IZY dUd·F³³F ¶FiFG¹F»FSX RYF¸FûË ÀFZ ¶FSXF¸FQ BÊ. IYû»Fe AFBÀFû»FZMX IZY ¶Fe¨F ¶FWXb-Aü¿Fd²F ´Fid°FSXû²F ´F`MX³FÊ QZJF ¦F¹FFÜ  
l ¹FcE¨F´FeE»FÀFe-¢¹FcMXeAûERY/E¸FEÀF IYF CX´F¹Fû¦F IYSXIZY UFd¯Fdª¹FIY ¶Fiû¹F»FSX (ÀFe¶Fe) AüSX IYOXIY³FF±F (dIY¸Fe) IZY ¶Fe¨F ´FZ¢MXûSXd»FÀF ¸FZªFSX 

¸FFaÀF´FZVFe ¸FZÔ ¸FZMXF¶Fû»FFBMÐXÀF AüSX ´FF±FUZ dUV»FZ¿F¯F ³FZ Qû³FûÔ ÀF¸FcWXûÔ ¸FZÔ 146 ¸FZMXF¶Fû»FFBMÐXÀF IYF Jb»FFÀFF dIY¹FF, dþ³F¸FZÔ ÀFZ 58 AüSX 40 
Adõ°Fe¹F ¸FZMXF¶Fû»FFBMÐXÀF IiY¸FVF: UFd¯Fdª¹FIY ¶Fiû¹F»FSX AüSX IYOXIY³FF±F ¸FFaÀF ¸FZÔ ´FFE ¦FEÜ  

l d¨FIY³F °U¨FF IYû»FZþ³F WXFBOÑXûd»FÀFZMÐXÀF IZY A»MÑXFÀFFCXaOX-EdÀFÀMXZOX d³F¿IY¿FÊ¯F ³FZ d³F¹FaÂF¯F AüSX EaþFB¸FZdMXIY CX´F¨FFdSX°F WXFBOÑXûd»FÀFZMÐXÀF IYe 
°Fb»F³FF ¸FZÔ SX`dOXIY»F ÀIZYUZÔÎþ¦F, RZYdSXIY IY¸F IYSX³FZ (RiZY´F) AüSX Eadþ¹FûMXZÔdÀF³F EaþFB¸F ¦Fd°FdUd²F ¸FZÔ ´FdSXUd°FÊ°F IYSX³FZ ¸FZÔ IYFRYe UÈdð IYeÜ  

l ´FF»F°Fc IbYØFûÔ IZY ¶Fe¨F A¨LXe ÀUeIYF¹FÊ°FF IZY ÀFF±F ´FiQF³F dIYE ¦FE ´Fû»MÑXe ¸Fe»F IYF CX´F¹Fû¦F IYSXIZY ´Fû»MÑXe U²F ÀFWX-CX°´FFQ-AF²FFdSX°F ´FZMX À³F`¢ÀF 
dUIYdÀF°F dIY¹FF ¦F¹FFÜ  

l dUd·F³³F VFSXeSX ·FFSX IZY ÀFF±F ¸FF»F´FbSXF ·FZOÞX IZY VFU »FÃF¯FûÔ IYû ÀFaIYd»F°F dIY¹FF ¦F¹FF WX` AüSX EIY ÀFWXÀFa¶Fa²F ÀF¸FeIYSX¯F dUIYdÀF°F IYSX³FZ IZY d»FE 
OXZMXF IYF CX´F¹Fû¦F dIY¹FF ¦F¹FFÜ ·F`ÔÀF, ·FZOÞX AüSX ¶FIYdSX¹FûÔ IZY ¶Fe¸FFdSX¹FûÔ IZY d»FE EIY d³F¯FÊ¹F ÀF¸F±FÊ³F ´Fi¯FF»Fe IYû ÀFFSX¯Fe¶Fð dIY¹FF ¦F¹FF WX`Ü  

l JFô ³F¸Fc³FûÔ ¸FZÔ CX©F-dSX¬FFG»¹FcVF³F ¸FZ»MX dUV»FZ¿F¯F IYF CX´F¹Fû¦F IYSXIZY ÀFF»¸Fû³FZ»FF AüSX d»FÀMXZdSX¹FF IYF EIY ÀFF±F ´F°FF »F¦FF³FZ IZY d»FE OXb´»FZ¢ÀF 
SXe¹F»F-MXFB¸F ´FeÀFeAFSX ´FSXJ dUIYdÀF°F IYe þF SXWXe WX`Ü  

l ¸FUZdVF¹FûÔ, ·F`ÔÀF, VFcIYSX IYF ¸FFaÀF AüSX d¨FIY³F IZY d»FE AF³FbUadVFIY ÀFF¸F¦Fie (OXeE³FE) IZY øY´F ¸FZÔ CX¸¸FeQUFSX ÀFaQ·FÊ ÀFF¸F¦Fie IZY d»FE B³F-WXFCXÀF 
¸FF´F dUd²F¹FûÔ IYû ¸FF³¹F dIY¹FF þF°FF WX`Ü ÀFeAFSXE¸F IYe °F`¹FFSXe AüSX ·FaOXFSX¯F IZY d»FE EIY ÀF¸Fd´FÊ°F IYF¹FÊ ÃFZÂF À±FFd´F°F dIY¹FF ¦F¹FF WX`Ü  
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l ¶F`¢MXedSX¹FûRZYþ ((vB_SenS_Ib_psk2) IYû VFZ»RY-»FFBRY IZY d»FE À±FF¹Fe WXdSX°F QÈdáIYû¯F AüSX ÀFF»¸Fû³FZ»FF EaMXdSXIYF ÀFZSXûUSX IZÔYMXIYe IZY 
dJ»FFRY ´Fû»MÑXe ¸FFaÀF IYe ÀFbSXÃFF UÈdð IYF ¸Fc»¹FFaIY³F dIY¹FF ¦F¹FF ±FFÜ  

 
´FidVFÃF¯F/IYF¹FÊVFF»FF/þF¦FøYIY°FF IYF¹FÊIiY¸F 
l þF¦FøYIY°FF ´F`QF IYSX³FZ AüSX IYüVF»F dUIYFÀF IYû ¶FPÞXF³FZ IZY d»FE AFNX CXôd¸F°FF ´FidVFÃF¯F IYF¹FÊIiY¸F AF¹Fûdþ°F dIYE ¦FEÜ  
l ¸FF×RYÀFc (E¸FEERYEÀF¹Fc), ³FF¦F´FbSX ÀFZ 15 À³FF°FIYûØFSX LXFÂFûÔ IZY d»FE EIY ÀF~FWX IYF AFBÊÀFeEAFSX-E³FEE¨FBÊ´Fe-´FiF¹Fûdþ°F ´FidVFÃF¯F IYF¹FÊIiY¸F 

AF¹Fûdþ°F dIY¹FF ¦F¹FFÜ  
l SXF¿MÑXe¹F IÈYd¿F dUÄFF³F AIYFQ¸Fe (E³FEEEÀF) õFSXF ´FiF¹Fûdþ°F "´FVFb²F³F AüSX ´Fû»MÑXe ÃFZÂF IYe WXdSX¹FF»Fe: ÀF°F°F QÈdáIYû¯F dUIYdÀF°F IYSX³FZ IZY d»FE 

³Fed°F dUIY»´F" ´FSX dU¨FFSX-¸Fa±F³F ÀFÂF AF¹Fûdþ°F dIY¹FF ¦F¹FF ±FFÜ 
l ERYEÀFEÀFAFSX, 2011 IZY A³FbÀFFSX ¸FFaÀF AüSX ¸FFaÀF CX°´FFQûÔ ¸FZÔ ÀFbSXÃFF ¸FF´FQaOXûÔ IZY d³F²FFÊSX¯F ´FSX ½¹FFUWXFdSXIY ´FidVFÃF¯F ´FSX ERYEÀFEÀFEAFBÊ 

³FBÊ dQ»»Fe IZY ÀFWX¹Fû¦F ÀFZ ¨FFSX ´FidVFÃF¯F IYF¹FÊIiY¸F AF¹Fûdþ°F dIYE ¦FEÜ  
l UF²FUF³Fe RYFCXaOXZVF³F, ¶F`Ô¦F»FûSX IZY ÀFWX¹Fû¦F ÀFZ UZ³F d»F MX-AFGRY Ed¢ÀF»FZSXZVF³F IYF¹FÊIiY¸F AF¹Fûdþ°F dIY¹FF ¦F¹FFÜ  

 
EÀFÀFeEÀF´Fe, E¸FþeE¸Fþe AüSX E³FBÊE¨F ¦Fd°FdUd²F¹FFa  
l EÀFÀFeEÀF´Fe IZY °FWX°F, U¿FÊ 2023 IZY QüSXF³F ·FFSX°F IZY ÀFF°F SXFª¹FûÔ ¸FZÔ EIY ÀFZ °Fe³F dQ³FûÔ IYe AUd²F IZY IbY»F ¶FFBÊÀF ´FidVFÃF¯F IYF¹FÊIiY¸F, °Fe³F 

þF¦FøYIY°FF IYF¹FÊIiY¸F, EIY ´FVFb ÀUFÀ±¹F dVFdUSX AüSX Qû dIYÀFF³F ¸FZ»FZ AF¹Fûdþ°F dIYE ¦FEÜ  
l AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ ÀFaIYF¹F ³FZ E¸FþeE¸Fþe IYF¹FÊIiY¸F IZY °FWX°F A³FbIcYd»F°F ¦FFaUûÔ ¸FZÔ ÀU¨LX ¸FFaÀF CX°´FFQ³F IZY d»FE þF¦FøYIY°FF 

IYF¹FÊIiY¸F AF¹Fûdþ°F dIY¹FFÜ  
l E³FBÊE¨F §FMXIY IZY °FWX°F, EIY BaMXSX`d¢MXU ¶F`NXIY, EIY IYF¹FÊVFF»FF, Qû ´FidVFÃF¯F IYF¹FÊIiY¸F, EIY þF¦FøYIY°FF IYF¹FÊIiY¸F, EIY dU¨FFSX ¸Fa±F³F ÀFÂF, 

EIY ÀUFÀ±¹F AüSX MXeIYFIYSX¯F dVFdUSX IYF AF¹Fûþ³F dIY¹FF ¦F¹FF AüSX AFBÊÀFeEAFSX-E³FAFSXÀFe d¸F±Fb³F, ³FF¦FF»F`ÔOX IZY ÀFWX¹Fû¦F ÀFZ ´FWX»FF d¸F±Fb³F 
dQUÀF ¸F³FF¹FF ¦F¹FFÜ  

 
´Fiüôûd¦FIYe ½¹FFUÀFF¹FeIYSX¯F/»FFBÀFZÔÎÀF¦F, AFBÊ´FeAFSX AüSX ´FiIYFVF³F  
l ÀFaÀ±FF³F õFSXF dUIYdÀF°F ¦¹FFSXWX ´Fiüôûd¦FdIY¹FûÔ IYû AFBÊÀFeEAFSX õFSXF ´Fi¸FFd¯F°F dIY¹FF ¦F¹FFÜ 
l RiYûþ³F WX»Fe¸F IYû °FF (¸FMX³F/d¨FIY³F) IYe °FIY³FeIY IYû BaOX¶Fiû ¶FieÎOX¦F RYF¸ÀFÊ ´FiFBUZMX d»Fd¸FMXZOX, WX`QSXF¶FFQ IYû ÀFRY»F°FF´FcUÊIY UFd¯Fdª¹FIÈY°F 

dIY¹FF ¦F¹FF WX`Ü  
l EIY ´FZMXZÔMX QF¹FSX dIY¹FF ¦F¹FFÜ 
l ´Fû»MÑXe ´FiÀFaÀIYSX¯F ÀFa¹FaÂF, U²FVFF»FF AüSX ¸FFaÀF CX°´FFQ ÀFa¹FaÂF À±FF´F³FF IZY d»FE ¨FFSX ´FSXF¸FVFÊ ´FdSX¹Fûþ³FFAûa ´FSX WXÀ°FFÃFSX dIYE ¦FEÜ  
l U¿FÊ 2023 IZY QüSXF³F, ÀFaÀ±FF³F ³FZ 34 VFû²F ´FiIYFVF³F; 13 ÀF¸FeÃFF/°FIY³FeIYe »FZJ; 03 ´FbÀ°FIZÔY; 04 ´FbÀ°FIY A²¹FF¹F; 02 ¶FiûVFSX; EIY ³Fed°F 

QÀ°FFUZþ; 09 ´FidVFÃF¯F ¸F`³FbA»F ´FiIYFdVF°F dIYE WX`ÔÜ    
 

CXôû¦FûÔ/ÀF¸FÓFü°FF ÄFF´F³FûÔ IZY ÀFF±F A³Fb¶Fa²F A³FbÀFa²FF³F  
l A³Fb¶Fa²F A³FbÀFa²FF³F ´FdSX¹Fûþ³FFEa VFbøY IYSX³FZ IZY d»FE ¨FFSX IaY´Fd³F¹FûÔ IZY ÀFF±F ÀF¸FÓFü°FF ÄFF´F³F ´FSX WXÀ°FFÃFSX dIYE ¦FE ±FZ; ¸FZÀFÀFÊ ³FeMX ¸FeMX, ³FBÊ 

dQ»»Fe; ¸FZÀFÀFÊ ÀFe»OX E¹FSX ´F`IZYÎþ¦F ¸FMXZdSX¹F»F (·FFSX°F) E»FE»F´Fe, ¸Fba¶FBÊ; ¸FZÀFÀFÊ  E¢ÀF`¢MX OXF¹F¦³FûMXZIY ´FiF.  d»Fd¸FMXZOX, ¨FZ³³FBÊÜ  
l ÀMXFMXÊA´ÀF IYû þF³FIYFSXe ´FiÀFFdSX°F IYSX³FZ IZY d»FE 2 UZd¶F³FFSX IYF AF¹Fûþ³F dIY¹FFÜ  

 
A³¹F ÀFaÀ±FF¦F°F ¦Fd°FdUd²F¹FFa  
l AFSXEÀFe, AFBÊE¸FÀFe AüSX AFBÊAFSXÀFe ¶F`NXIZÔY ÀFaÀ±FF³F IYe dUd·F³³F ¦Fd°FdUd²F¹FûÔ AüSX CX´F»Fd¶²F¹FûÔ IYe ´Fi¦Fd°F IYe ÀF¸FeÃFF IZY d»FE AF¹Fûdþ°F IYe ¦FBËÜ  
l 24UFa ÀFaÀ±FF³F À±FF´F³FF dQUÀF, Aa°FSXFÊ¿MÑXe¹F ¸FdWX»FF dQUÀF, dUVU ´F¹FFÊUSX¯F dQUÀF, dUVU ¸FÈQF dQUÀF, ¸FWXF°¸FF ¦FFa²Fe þe IYe þ¹Fa°Fe, ÀF°FIÊY°FF 

þF¦FøYIY°FF ÀF~FWX, ÀFadU²FF³F dQUÀF AüSX ³FF¦FdSXIY IY°FÊ½¹F dQUÀF, ÀU¨LX°FF ´FJUFOÞXF ¸F³FF¹FF ¦F¹FFÜ 
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Executive Summary 
 

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

 

Research achievements 
International Collaboration 
l Under USDA-SAS collaborative project with University of Connecticut and University of Minnesota, 

USA, an interactive industry-academia workshop, several presentations, student interactions were 
organized to ensure sustainable practices among poultry producers, processors, and consumers both in 
India and the USA to meet UN-SDGs.  

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

 
Extramural projects 
l The chitosan/alginate encapsulated nano silver entrapped with cinnamaldehyde and thymol were found 

highly effective against multi-drug resistant Escherichia coli and Salmonella spp. in the in- vitro and 
in-vivo assays and the study inferred that both the molecules were safe for oral therapeutic application 
in poultry. 

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

l Developed IgY antibody based Latex agglutination test (LAT) which is specific for B. anthracis spores 
and is able to detect up to 105 spores/ml. The spore recovery percentage was between 50-75% for both 
the spiked soil and meat meal samples. The developed LAT was able to detect the spiked soil and meat 
meal samples with up to 106 spores. 

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

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

l Swachh Meat Hub, a compact and cost-effective slaughter unit was developed on the principles of good 
manufacturing and hygienic practices suitable for small-scale slaughtering of sheep/goats (50 
animals/day)/pigs (20 animals/day). The unit may be integrated to newly designed low-cost and easy-
to-operate structures for composting solid and liquid waste from poultry and small ruminant 
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slaughterhouses. 
l In-vitro evaluation of dry matter digestibility and in-vitro gas production with de-lignified rice straw 

have been carried out and evaluated the growth cum digestibility in male buffalo calves. 
l Simultaneous determination of twelve regulated antimicrobial residues (chlortetracycline, tetracycline, 

oxytetracycline, levofloxacin, enrofloxacin, pefloxacin, norfloxacin, sulfadiazine, sulfadoxine, 
sulfamethoxazole, sulfamethazine and trimethoprim) were carried out from 100 chicken meat samples 
collected in and around Hyderabad city.  

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

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

 
Institute projects 
l Microencapsulation method was developed employing various concentrations of food-grade additives 

and an emulsion extrusion/dripping method for synthesizing highly stable microspheres for application 
in the production of emulsion-based chicken nuggets with acceptable sensory attributes and an extended 
refrigerated shelf-life of 12-13 days. 

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

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

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

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

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

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

l Colorimetric oxygen-indicating film was developed which can be successfully employed to monitor 
oxygen ingress (0.1%) within 7 minutes and 9 seconds in the modified atmosphere packaged mutton. 

l Tandem mass spectrometric method is being established for determination of Chloramphenicol (CAP), 
Thiamphenicol (TAP) and Florfenicol (FF) from 50 buffalo meat samples. The observed lower LOQ 
than the RPA and MRL set by the EU for all the 3 amphenicol antimicrobial residues. 

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

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

l Metabolites and pathway analysis in Pectoralis major muscle between commercial broiler (CB) and 
Kadaknath (KM) using UHPLC-QTOF/MS revealed 146 metabolites in both groups, of which 58 and 
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40 unique metabolites were found in commercial broilers and Kadaknath meat, respectively. 
l Ultrasound-assisted extraction of chicken skin collagen hydrolysates significantly enhanced the radical 

scavenging, ferric-reducing (FRAP) and angiotensin converting enzyme activity compared to control 
and enzymatic treated hydrolysates.  

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

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

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

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

l Bacteriophage (vB_SenS_Ib_psk2)-based sustainable green approach for shelf-life and safety 
enhancement of poultry meat against Salmonella enterica serovar Kentucky was evaluated. 

Training/workshop/awareness program 
l Eight entrepreneurship training programs were conducted to create awareness and enhance skill 

development. 
l A one-week ICAR-NAHEP-sponsored training Programme was conducted for 15 postgraduate students 

from MAFSU, Nagpur. 
l National Academy of Agricultural Sciences (NAAS) sponsored Brainstorming Session on “Greening 

of Livestock and Poultry Sector: Policy Options for Developing Sustainable Approaches” was 
conducted. 

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

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

DAPSC, MGMG and NEH activities  
l Under DAPSC, during the year 2023 a total of twenty-two training programmes of one to three days 

duration, three awareness Programmes, one animal health camp and two farmers melas were conducted 
in Seven states of India. 

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

l Under NEH component, one interactive meeting, one workshop, two training Programmes, one 
awareness Programme, one brainstorming session, one health and vaccination camp were organized and 
1st Mithun Day was celebrated in collaboration with ICAR-NRC on Mithun, Nagaland. 

Technology commercialization/licensing, IPR and Publications 
l Eleven technologies developed by the institute were certified by ICAR. 
l The technology of frozen Haleem balls (mutton/chicken) has been successfully commercialized to Indbro 

Breeding Farms Pvt. Ltd. Hyderabad. 
l One patent was filed on a process for authentication of meat from cold-slaughtered chicken vis-à-vis 

meat from freshly slaughtered poultry. 
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l Four consultancy projects were signed for establishment poultry processing plant, slaughterhouse and 
meat products plant 

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

Contract Research with Industries/MoUs 
l Memoranda of Understanding were signed with 4 companies; M/s Neat Meat, New Delhi; LICIOUS, 

Delightful Gourmet Pvt. Ltd., Bangalore; Sealed Air Packaging Materials (India) LLP, Mumbai; M/s. 
Xact Diagnotek Pvt. Ltd., Chennai to undertake contract research projects.  

l Organized webinars for disseminating information to startups. 

Other Institutional activities 
l RAC, IMC and IRC meetings were conducted to review the progress of different activities and 

achievements of the Institute. 
l 24th Institute foundation day, International Women’s day, World environment day, World Soil day, Birth 

Anniversary of Mahatma Gandhi Ji, Vigilance awareness week, Constitution day and citizens’ duties 
day, Swachhta pakhwada were celebrated. 
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QcSXQÈdá
¸FFaÀF AüSX ÀFa¶Fad²F°F ÃFZÂFûÔ IZY dUIYFÀF IYe

ÀF¸FÀ¹FFAûa IYû WX»F IYSX³FZ AüSX ¨Fb³Füd°F¹FûÔ IYF
ÀFF¸F³FF IYSX³FZ WXZ°Fb ¸FFaÀF A³FbÀFa²FF³F IZY d»FE EIY

´Fi¸FbJ ÀFaÀ±FF³F IZY øY´F ¸FZÔ SXF¿MÑXe¹F ¸FFaÀF
A³FbÀFa²FF³F ÀFaÀ±FF³FÜ

01

d¸FVF³F
¸FFaÀF CX°´FFQ³F, ´FiÀFaÀIYSX¯F AüSX CX´F¹Fû¦F

´Fiüôûd¦FdIY¹FûÔ IZY ¸FF²¹F¸F ÀFZ ¸FFaÀF ´FVFb CX°´FFQIYûÔ,
´FiÀFaÀIYSX¯FIY°FFÊAûa AüSX CX´F·Fû¢°FFAûa IZY dWX°FûÔ
IYe ÀFZUF IZY d»FE AF²Fbd³FIY ÀFa¦FdNX°F ¸FFaÀF ÃFZÂF

IYF dUIYFÀFÜ

02

Ad²FQZVF
l ¸FFaÀF CX°´FFQ³F, ´FiÀFaÀIYSX¯F, ¸Fc»¹FU²FÊ³F AüSX

CX´F¹Fû¦F IZY d»FE ¸FFaÀF dUÄFF³F AüSX ´Fiüôûd¦FIYe ¸FZÔ
¶Fbd³F¹FFQe AüSX A³Fb´Fi¹Fb¢°F A³FbÀFa²FF³FÜ

l ¸FFaÀF ÃFZÂF ¸FZÔ dUd·F³³F À°FSXûÔ IZY IYd¸FÊ¹FûÔ IZY
d»FE ÃF¸F°FF dUIYFÀFÜ

l ¸FFaÀF AüSX ÀFa¶Fad²F°F ÃFZÂFûÔ ¸FZÔ ÀFc¨F³FF IYF
SXF¿MÑXe¹F ·FaOXFSXÜ 

03

QcSXQÈdá/ d¸FVF³F/ Ad²FQZVF

UFd¿FÊIY ´Fid°FUZQ³F 2023
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Vision, Mission and Mandate
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VISION
ICAR-NMRI as a premier

institution of meat research to solve
the problems and face challenges

of meat and allied sectors
development

01

MISSION
Development of modern organized

meat sector through meat
production, processing and

utilization technologies to serve the
cause of meat animal producers,

processors and consumers

02

03
MANDATE

l Basic and applied research in meat
science and technology for meat

production, processing, value
addition and utilization.

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

l National repository of information
in meat and allied sectors.
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20 17

09 4

14 6

2 0

45 27
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. 
. 

/    
31.12.2023  

1   * 870.00 684.28 

2     * 77.00 75.98

3    190.00 85.81

4    300.00 175.86 

     ( . . .) 

5  15.00 1.50

6  40.00 18.14

   

7  5.00 3.50

8  45.00 27.05

   1542.00 1072.12 

 

*  2023    
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Budget allocation and expenditure (Rs. in Lakhs)

Budget
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PaParticularsulars SanctionedSanctioned Expenditure upto Expenditure upto 
31.12.31.12.20232023 

HeaHead/schcheme 

1 1 Grant-in-aid salary* 870.00 684.28 

2 2 Pension & Other retirement 
benefits* 

77.00 75.98 

3 3 Grant-in-aid Capital 190.00 85.81 

4 4 Grant-in-aid General 300.00 175.86 

NENEH 

5 5 Capital 15.00 1.50 

6 6 General 40.00 18.14 

SCSCSP SP 

7 7 Capital 5.00 3.50 

8 8 General 45.00 27.05 

ToTotatal l 1542.00.00 1072.1212 

* Actual remittance up to December 2023
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List of on-going Research Projects

   / Extramural Projects
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Sl.no ProjecProject title title AmoAmountnt 
(lakh(lakhs) 

Funding agencg agency Principal cipal 
InInvestigatorvestigator 

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

381.20  Education Division, 
ICAR, New Delhi  

Dr. B.M. 
Naveena 
 

2.  Developing and Pilot Testing 
Specialized Knowledge Products 
on Human Wild Life Conflict 
(HWC) Mitigation for Agriculture 
and Veterinary Sector in India 

87.10 German 
International 
Development Agency 
(GIZ) 

Dr. B.M. 
Naveena 
 

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

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

Dr. B.M. 
Naveena 
 

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

22.40 National Agricultural 
Science Fund, ICAR, 
New Delhi 

Dr. C. 
Ramakrishna 

5.  Exploiting encapsulated 
nanoparticle conjugated 
phytochemicals to combat 
antimicrobial resistance in 
poultry  

151.92 National Agricultural 
Science Fund, ICAR, 
New Delhi 

Dr. Deepak B. 
Rawool 

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

66.87 Department of 
Biotechnology, GoI 

Dr. Deepak B. 
Rawool 

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

115.96 Department of 
Biotechnology, GoI 

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

22.00 NABARD Dr. M. 
Muthukumar 

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

- National Agriculture 
Innovation fund, 
ICAR, New Delhi 

Dr. M. 
Muthukumar 
 

1010.  Training and capacity building in 
sheep and goat value chain 

15.00 Ministry of 
Agriculture and 
Farmers’ Welfare, 
GoI 

Dr P. Baswa 
Reddy 

1111.  Nutritional evaluation of 
delignified paddy straw in 
ruminant animals 

76.11 CSIR–Indian Institute 
Of Chemical 
Technology (CSIR-
IICT) 

Dr P. Baswa 
Reddy 

1212.  Monitoring of drug residues and 
environmental pollutants 

- ICAR-Outreach 
program 

Dr. S. Kalpana 

1313.  Comprehensive proteomic 
approaches and development of 
point-of-need lateral-flow assay 
for authentication of animal-
derived gelatin 

27.62 Department of 
Biotechnology, GoI 

Dr. Rituparna 
Banerjee 
 

1414.  Strengthening of Referral 
Laboratory: Support for NABL 
accreditation 

20.00 FSSAI Dr. S. B. 
Barbuddhe 

1515.  Strengthening of Food Testing 
System in the country 

52.00 FSSAI Dr. S. B. 
Barbuddhe 
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Sl noSl no ProjecProject title title Principal Investcipal Investigaigatoror 

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

Dr. Y. Babji 

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

Dr. C. Ramakrishna 

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

Dr.Suresh Devatkal 

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

Dr. Deepak B. Rawool 

5.  Organic meat production system for sustainable sheep 
husbandry and promotion of consumer Health  

Dr. P. Baswa Reddy 

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

Dr. P. Baswa Reddy 

7.  Technological interventions for livelihood enhancement of 
socially backward people under SCSP  

Dr. P. Baswa Reddy 

8.  Development of nanocomposite biodegradable 
packaging material for meat and meat products  

Dr. Kandeepan G. 

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

Dr. Kandeepan G. 

1010.  Determination and confirmation of amphenicol 
antimicrobial residues in buffalo meat by tandem mass 
spectrometry 

Dr. S. Kalpana 

1111.  Development of DNA mini-barcodes and high resolution 
melting (HRM) analysis assay for processed/cooked meat 
products authentication 

Dr. Gireesh Babu P. 

1212.  Studies on Risk analysis of antimicrobial resistance among 
bacterial food-borne pathogens from broiler chicken 
farms of Telangana 

Dr. L. R. Chatlod 

1313.  Integrated omics approaches for assessment of meat 
quality and authenticity  

Dr. Rituparna Banerjee 
 

  / Institutional Projects
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1414.  Valorization of collagen/gelatin from poultry processing 
waste: Bioactive peptides with antioxidative and 
antihypertensive activity 

Dr. Rituparna Banerjee 
 

1515.  Development and storage stability of poultry slaughter 
coproducts based pet snack/food  

Dr. Yogesh P. Gadekar 

1616.  Amalgamation of information technology with meat 
technology for quality and safe meat production  

Dr. Yogesh P. Gadekar 

1717.  Development of Novel Molecular Assays for Food 
Authenticity 

Dr. Vishnuraj M. R 

1818.  Development of certified reference material (CRM, as per 
ISO 17034: 2016) for qualitative determination of animal 
species in regulatory food/forensic laboratories 
 

Dr. Vishnuraj M. R

1919.  Bacteriophage-based sustainable green approach for 
shelf-life and safety enhancement of poultry meat 

Dr. Sophia Inbaraj 
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A³FbÀFa²FF³F CX´F»Fd¶²F¹FFh  
 

Research Highlights
¶FFÁ¹F ´FdSX¹Fûþ³FFEh 
´FdSX¹Fûþ³FF IYF VFe¿FÊIY: EIYeIÈY°F Aûd¸F¢ÀF QÈdáIYû¯F IZY ¸FF²¹F¸F ÀFZ ´FVFb IY»¹FF¯F IYF AFIY»F³F, WX»FF»F ´Fi̧ FF¯FeIYSX̄ F 
AüSX JFô ²FûJF²FOÞXe IYF ´F°FF »F¦FF³FF 

 
dUØF ´Fû¿F¯F ÀFaÀ±FF: dVFÃFF ´Fi·FF¦F, AFBÊÀFeEAFSX, ³FBÊ dQ»»Fe 
´Fi²FF³F A³UZ¿FIY: OXFG. ³FUe³FF, ¶Fe.E¸F. 
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): (Eþe: BÊOXeE³F.27/04/E³F´Fe-E³FERY (Ue´Fe)/2019-E¨FAFSXOXe; 40.80 »FFJ 
AUd²F: A¢MXc¶FSX 2022 ÀFZ dÀF°Fa¶FSX 2027 °FIY 
 

´FWX»FZ A²¹F¹F³F ¸FZÔ, ´FFSXa´FdSXIY WX»FF»F ¸FFaÀF CX°´FFQ³F IYF ´Fi·FFU ÀMXaÎ³F¦F IZY d¶F³FF (E³FEÀFMXe) AüSX 100 ²Fe¸Fe ¦Fd°F ÀFZ ¶FPÞX³FZ UF»FZ ¶FiFG¹F»FSX d¨FIY³F 
IZY B»FZd¢MÑXIY»F ÀMXaÎ³F¦F (EÀFMXe) IZY ÀFF±F UFd¯Fdª¹FIY U²F SX¢°F ´»FFª¸FF AüSX dUd·F³³F þ`USXFÀFF¹Fd³FIY, EaþFB¸FZdMXIY, WXF¸FûÊ³F»F, ¸FFaÀF IYe ¦Fb¯FUØFF 
AüSX ´FiûMXed¸FIY ´FdSXU°FÊ³FûÔ IZY ÀFF±F ¸Fc»¹FFaIY³F dIY¹FF ¦F¹FF ±FFÜ ´FdSX¯FF¸FûÔ ÀFZ E³FEÀFMXe ÀF¸FcWX IZY ÀFF´FZÃF EÀFMXe ³F¸Fc³FûÔ IZY d»FE IY¸F (´Fe< 0.05) 
´FûÀMX¸FFMXÊ¸F ´FeE¨F ¸FF³F AüSX CX©F »FF»Fe (E*) ÀIYûSX IYF ´F°FF ¨F»FFÜ E³FEÀFMXe ³F¸Fc³FûÔ IYe °Fb»F³FF ¸FZÔ EÀFMXe ¸FZÔ ¸FF¹FûRYFBd¶Fi»FSX dUJaOX³F ÀFc¨FIYFaIY 
AüSX SX¢°FpFU QÃF°FF (%) IY¸F (´Fe< 0.05) ±FeÜ EÀFMXe ÀF¸FcWX ¸FZÔ E³FEÀFMXe ÀF¸FcWX IYe °Fb»F³FF ¸FZÔ Ad²FIY (´Fe< 0.05) dIiYEdMXd³F³F, IbY»F ´FiûMXe³F, 
E»FFd³F³F Ed¸F³FûMÑXFaÀFRYSXZ¬F (EE»FMXe) AüSX MÑXFB¹FûOXû±Fiûd³F³F (MXe3) ±FZÜ WXF»FFadIY, SX¢°F ¦»FcIYûþ, »F`¢MXZMX dOXWXFBOÑXûþZ³FZþ (E»FOXeE¨F), dIiYEdMX³F 
dIY³FZþ (ÀFeIZY), ±FF¹FSXûd¢ÀF³F (MXe4), IYFGdMXÊÀFû»F AüSX AÀ´FFMXÊMX Ed¸F³FûMÑXFaÀFRYSXZ¬F (EEÀFMXe) ¸FZÔ IYûBÊ Aa°FSX (´Fe> 0.05) E³FEÀFMXe ³F¸Fc³FûÔ IZY 
ÀFF´FZÃF QZJF ¦F¹FF ±FF (°FFd»FIYF 1)Ü 2-AF¹FF¸Fe þZ»F B»FZ¢MÑXûRYûSXûdÀFÀF (2-OXeBÊ) IZY ÀFF±F-ÀFF±F ¸FFaÀF IZY ³F¸Fc³FûÔ IYe ¸FF»FQe-MXeAûERY E¸FEÀF ³FZ 
Qû ÀF¸FcWXûÔ (d¨FÂF 1) IZY ¶Fe¨F 14 A»F¦F-A»F¦F ´Fi¨FbSX ¸FFÂFF ¸FZÔ ´FiûMXe³F IYe ´FWX¨FF³F IYe WX`Ü °F³FFU IZY ÀFF±F ÀFIYFSXF°¸FIY ÀFWXÀFa¶Fa²F ´FiQdVFÊ°F IYSX³FZ 
UF»FZ ́ FiûMXe³F, A±FFÊ°FÐ EOXZd³F»FZMX IYFB³FZþ AFBÀFûEaþFB¸F-1, AFSXE¨FAû ¦FbAFd³F³F ³¹Fcd¢»F¹FûMXFBOX E¢ÀF¨FZÔþ R`Y¢MXSX (E³FEÀFMXe), AüSX A´Fûd»F´Fû´FiûMXe³F 
E-I (EÀFMXe) A°¹Fd²FIY ´Fi¨FbSX ¸FFÂFF ¸FZÔ ±FZ (°FFd»FIYF1)Ü BÀF A²¹F¹F³F ÀFZ, ¹FWX d³F¿IY¿FÊ d³FIYF»FF ¦F¹FF WX` dIY d¶F³FF ÀMXaÎ³F¦F IZY U²F ¹FF ´FFSXa´FdSXIY 
WXZ»FF»F U²F ÀFZ ´FWX»FZ ¶FiFG¹F»FSX IYF dUôb°F ÀMXaÎ³F¦F ¸FFaÀF IYe ¦Fb¯FUØFF ´FSX ´Fid°FIcY»F ´Fi·FFU ³FWXeÔ OXF»F°FF WX`Ü 

 
QcÀFSXZ A²¹F¹F³F ¸FZÔ WX»FF»F (E¨FEÀF) AüSX ÓFMXIYF (þZEÀF) þ`ÀFZ A³Fb¿NXFd³FIY d¶F³FF ÀMXaÎ³F¦F AüSX UFd¯Fdª¹FIY U²F IZY dUôb°F ÀMXaÎ³F¦F (BÊEÀF) 

IZY ÀFF±F U²F IZY A²Fe³F ²FeSXZ ¶FPÞX³FZ UF»FZ ¶FiFG¹F»FSX d¨FIY³F ¸FZÔ SX¢°F þ`USXFÀFF¹Fd³FIY, ¸FFaÀF IYe ¦Fb¯FUØFF AüSX ´FiûdMXAûd¸FIY ´FdSXU°FÊ³FûÔ IYF ¸Fc»¹FFaIY³F 
dIY¹FF ¦F¹FF WX`Ü IYûdMXÊÀFû»F AüSX MÑXFB¹FûOXû±Fiû³FFB³F þ`ÀFZ ¸FWX°U´Fc¯FÊ °F³FFU ÀFaIZY°FIYûÔ IYû þZEÀF ¸FZÔ À´Fá øY´F ÀFZ DYa¨FF dIY¹FF ¦F¹FF ±FF, þ¶FdIY þZEÀF 
AüSX BÊEÀF ´FdÃF¹FûÔ ¸FZÔ »F`¢MXZMX dOXWXFBOÑXûþ³FZþ AüSX dIiYEMXFB³F IYFB³FZþ IZY À°FSX ¸FZÔ UÈdð (´Fe< 0.05) QZJe ¦FBÊ ±FeÜ BÊEÀF ³F¸Fc³FûÔ ¸FZÔ ¶FZWX°FSX  
(´Fe< 0.05) þ»F ²FFSX¯F ÃF¸F°FF AüSX IY¸F A´FøY´F¯F ¶F»F IYû LXûOÞXIYSX, U²F dUd²F¹FûÔ IZY ¶Fe¨F ¸FFaÀF IYe ¦Fb¯FUØFF ¸FZÔ IYûBÊ ¶FQ»FFU ³FWXeÔ QZJF ¦F¹FF 
±FFÜ 2-AF¹FF¸Fe þZ»F B»FZ¢MÑXûRYûSXûdÀFÀF ³FZ ¸FF»FQe-MX³F E¸FEÀF IZY ÀFF±F d¸F»FIYSX d¦»FÀFSX»FdOXWXFBOX-3-RYFGÀRZYMX dOXWXFBOÑXûþ³FZþ AüSX E»F-»F`¢MXZMX 
dOXWXFBOÑXûþ³FZþ IYe ¶FWXb°FF¹F°F IYû À´Fá dIY¹FF þû þZEÀF ¶FiFG¹F»FSX ¸FZÔ °F³FFU IZY ÀFF±F ÀFIYFSXF°¸FIY øY´F ÀFZ ÀFWXÀFa¶Fð WX`ÔÜ þ`U ÀFc¨F³FF dUV»FZ¿F¯F ³FZ 
AF¯FdUIY IYF¹FûË IZY ¶FWXbAF¹FF¸Fe ´FdSXQÈV¹F IYe Jûþ IYeÜ U°FÊ¸FF³F A²¹F¹F³F ÀFZ ´F°FF ¨F»FF WX` dIY A³Fb¿NXF³F U²F °FIY³FeIY AüSX UFd¯Fdª¹FIY ¸FFaÀF 
CX°´FFQ³F ´Fi±FFAûa ÀFZ ¸FFaÀF IYe ¦Fb¯FUØFF ´FSX ´Fid°FIcY»F ´Fi·FFU OXF»FZ d¶F³FF ¸Fbd¦FÊ¹FûÔ ¸FZÔ °F³FFU IZY dUd·F³³F À°FSXûÔ IYF ´F°FF ¨F»F°FF WX`Ü 

22

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

UFd¿FÊIY ´Fid°FUZQ³F 2023



Annual Report 2023 23

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

d¨FÂF 1: ´Fid°Fd³Fd²F 2-OXe þZ»F IbY»F ¸FFaÀF´FZVFe ´FiûMXe³F IZY ´FZ¢MXûSXd»FÀF ´Fi¸FbJ ¸FFaÀF´FZdVF¹FûÔ ÀFZ d³FIYF»FZ ¦FE WX»FF»F U²F ´FdÃF¹FûÔ IYe ´Fi¸FbJ ¸FFaÀF´FZdVF¹FûÔ
ÀFZ d¶F³FF ÀMXaÎ³F¦F (E³FEÀFMXe) IZY AüSX dUôb°F ÀMXaÎ³F¦F (EÀFMXe) IZY ÀFF±F U²F dIY¹FF ¦F¹FFÜ þZ»FûÔ IYû °Fe³F °FIY³FeIYe ´Fid°FIÈYd°F¹FûÔ ¸FZÔ CX°´FFdQ°F dIY¹FF
¦F¹FF ±FFÜ ¸FF»FOXe-MXeAûERY/MXeAûERY IZY ¸FF²¹F¸F ÀFZ ´FWX¨FF³FZ ¦FE ´FiûMXe³F À´FFGMX ´FSX ´FiIYFVF OXF»FF ¦F¹FF WX`Ü 

°FFd»FIYF-1 ¸FF»OXe-MXeAûERY E¸FEÀF d¨FIY³F (´FZ¢MXûSXd»FÀF ¸FZþSX) ÀFZ d³FIYF»FZ ¦FE ´FiûMXe³F IYe ´FWX¨FF³F, d¶F³FF ÀMXaÎ³F¦F IZY dUôb°F
ÀMXaÎ³F¦F ¹FF WX»IZY U²F IZY A²Fe³F WX`Ü 

UFd¿FÊIY ´Fid°FUZQ³F 2023

( )   
(%) (KDA)

(  / )

. . .  

32 

. . .  
  

 (KAD1_CHICK)

6 20 32.871 46 92 – 
101 

R.IQLVEEELDR.A (1243.61) 

168 – 
178 

R.KLVVLEGELER.S (1284.71) 

. . .  

30 

  
(KAD1_CHICK) 

NP_990440.1 
1 

6 33 21.783 116 11 – 
22 

K.IIFVVGGPGSGK.G (1130.63) 

33 – 
45 

K.YGYTHLSTGDLLR.A (1495.72) 

90 – 
98 

K.GFLIDGYPR.E (1037.51) 

150 – 
156 

K.RLETYYK.A (972.5) 

. . .  

31 

  
(CCD25_XENTR) 

NP_996856.1 

-
-

 25 

8 52 24.378 62 2 — 
22 

M.VFYFTSNVISPPYTMYMGKDK.Y 

(2488.18) 

44 - 52 K.LSSAHVYLR.L (1045.58) 

. . .  

31 

  
(ARHG6_CHICK) 

Rho 

6 

11 26 86.6652 78 308 - 
320 

R .VGGCFMNLMAQFR.S (1562.87) 

399 - 
404 

K.AITSFK.S (666.39) 

405 - 
415 

K.SLVSQCQELRK.R (1347.69) 

711 - 
717 

K.DEVKELK.Q (860.47) 

. .  

13 

  
(RFC2_CHICK)

 2 

9 21 40.138 85 1-14 MEEEEVLEVVEDEK.A (1706.74) 

24 - 46 R.GPTDTLGSAPAASGHYELPWVEK.Y 
(2383.16) 

127 - 
132 

K.MFAQQK.V (768.56) 
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³FBÊ dQ»»Fe ¸FZÔ AF¹Fûdþ°F ´F`³F»F ¨F¨FFÊ AüSX ÀF¸FF´F³F IYF¹FÊVFF»FF 

24

. .  

29 

  
(APOA1_CHICK) -

15 44 30.661 199 120 – 
130 

K.IRPFLDQFSAK.W (1321.76) 

164 – 
172 

K.LTPVAEEAR.D (985.57) 

185 – 
194 

K.NLAPYSDELR.Q (1177.62) 

230 – 
238 

K.MTPLVQEFR.E (1120.61) 

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: "·FFSX°F ¸FZÔ IÈYd¿F AüSX ´FVFb d¨FdIY°ÀFF ÃFZÂF IZY d»FE ¸FF³FU U³¹F þeU³F ÀFa§F¿FÊ (HWC)
VF¸F³F ´FSX dUVFZ¿F ÄFF³F CX°´FFQûÔ IYF dUIYFÀF AüSX ´FF¹F»FMX ´FSXeÃF¯F" (´Fi¸FbJ IZÔYýi: ·FF.IÈY.A³Fb.´F.- SXF¿MÑXe¹F IÈYd¿F
A³FbÀFa²FF³F ´Fi¶Fa²F³F AIYFQ¸Fe, WX`QSXF¶FFQ)

dUØF ´Fû¿F¯F ÀFaÀ±FF: þ¸FÊ³F Aa°FSXFÊ¿MÑXe¹F dUIYFÀF EþZÔÀFe (HWC)
ÀF¸F³U¹F IZÔYýi ÀFWX-A³UZ¿FIY (ÀFeÀFe´FeAFBÊ): OXFG. ³FUe³FF, ¶Fe.E¸F.
AUd²F: dQÀFa¶FSX 2021 ÀFZ 2023
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): 87.10 »FFJ

"·FFSX°F ¸FZÔ IÈYd¿F AüSX ´FVFb d¨FdIY°ÀFF ÃFZÂF IZY d»FE ¸FF³FU U³¹FþeU ÀFa§F¿FÊ VF¸F³F ´FSX dUVFZ¿F ÄFF³F CX°´FFQûÔ IZY dUIYFÀF AüSX ´FF¹F»FMX ´FSXeÃF¯F
´FSX EIY ¶FWXb-ÀFaÀ±FF¦F°F, MÑXFaÀFdOXdÀFd´»F³FSXe ´FdSX¹Fûþ³FF" 24 þ³FUSXe, 2022 ÀFZ þeAFBÊþZ, þ¸FÊ³F EþZÔÀFe IZY ÀFF±F °FIY³FeIYe ÀFWX¹Fû¦F ¸FZÔ
»FF¦Fc dIY¹FF ¦F¹FF ±FFÜ EIY ÀUFÀ±¹F IZY ÀFa¨FF»F³F ´FSX EIY IYF¹FÊVFF»FF: ÀMXFGIY »FZ³FF AüSX EIY ÀFWXIYFSXe QÈdáIYû¯F IYe ¹Fûþ³FF 21 A´Fi`»F,
2023 IYû WXFBd¶FiOX ¸FûOX ¸FZÔ AF¹Fûdþ°F IYe ¦FBÊ ±FeÜ SXFª¹F IÈYd¿F dUVUdUôF»F¹FûÔ AüSX IZYUeIZY IZY ÀFaIYF¹F AüSX dUVFZ¿FÄFûÔ IYF ´FidVFÃF¯F
"¸FF³FU-U³¹FþeU ÀFa§F¿FÊ VF¸F³F IZY d»FE ÀF¸F¦Fi QÈdáIYû¯F: EIY ÀUFÀ±¹F QÈdáIYû¯F »FZ³FF" ́ FSX AF·FFÀFe ̧ FûOX ̧ FZÔ 3-4 ̧ FBÊ, 2023 ÀFZ AF¹Fûdþ°F
dIY¹FF ¦F¹FFÜ dUd·F³³F ÃFZÂFûÔ þ`ÀFZ þc³FûdMXIY SXû¦FûÔ, ½¹FFUÀFFd¹FIY ÀUFÀ±¹F AüSX ÀFbSXÃFF, JFô ÀFbSXÃFF, AFþedUIYF, þ»FUF¹Fb-À¸FFMXÊ IÈYd¿F ́ Fi±FFAûa,
AF´FF°FIYF»Fe³F °F`¹FFSXe, SXû¦F d³F¦FSXF³Fe AüSX d³F¦FSXF³Fe ¶Fbd³F¹FFQe PXFa¨FZ, ÃF¸F°FF d³F¸FFÊ¯F IYû IYUSX IYSX³FZ UF»FZ EIY ÀUFÀ±¹F CX´FIYSX¯F dIYMX ´FSX
¨F¨FFÊ IYe ¦FBÊÜ EIY ÀUFÀ±¹F SXFª¹F AüSX SXF¿MÑXe¹F IYF¹FÊ ¹Fûþ³FF AüSX AF¦FZ IYe SXFWX IZY d»FE SX¯F³Fed°F¹FûÔ IYû dUIYdÀF°F IYSX³FZ ¸FZÔ U³¹FþeU IYe
·Fcd¸FIYF ´FSX ¨F¨FFÊ IYSX°FZ WXbE ÀF¸FF´F³F IYF¹FÊVFF»FF 16 þc³F, 2023 IYû AF¹Fûdþ°F IYe ¦FBÊÜ 
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·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: EaMXe¶FF¹FûdMXIY ´Fid°F¶Fad²F°F ´Fû»MÑXe CX°´FFQ³F IYe dÀ±FSX°FF IYû ¶FPÞXF³FZ IZY d»FE ´Fi¯FF»Fe-
AF²FFdSX°F EIYeIÈY°F IYF¹FÊIiY¸F

dUØF ´Fû¿F¯F ÀFaÀ±FF: ÀFa¹Fb¢°F SXFª¹F IÈYd¿F dU·FF¦F-À±FF¹Fe IÈYd¿F ´Fi¯FF»Fe (¹FcEÀFOXeE-EÀFEEÀF) A³FbQF³F
´Fi²FF³F A³UZ¿FIY (·FFSX°Fe¹F ´FÃF): ³FUe³FF, ¶Fe.E¸F.
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): A¸FZdSXIYe A³FbQF³F ÀFa£¹FF: 2020-69012-31823 AüSX EEÀF/12/54/2023/EEÀFAFSX-II
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: 2022 ÀFZ 2025

EaMXe¶FF¹FûdMXIY ´Fid°F¶Fad²F°F ´Fû»MÑXe CX°´FFQ³F IYe dÀ±FSX°FF IYû ¶FPÞXF³FZ IZY d»FE dÀFÀMX¸F-AF²FFdSX°F EIYeIÈY°F IYF¹FÊIiY¸F, IY³FZd¢MXIYMX, ¹FcEÀFE,
d¸F³FZÀFûMXF dUVUdUôF»F¹F, ¹FcEÀFE AüSX AFBÊÀFeEAFSX-SXF¿MÑXe¹F ̧ FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F (E³FE¸FAFSXAFBÊ), WX`QSXF¶FFQ ÀFa¹Fb¢°F SXFª¹F A¸FZdSXIYF
AüSX ·FFSX°F ¸FZÔ ´Fû»MÑXe ÃFZÂF IYe dÀ±FSX°FF IYû ¶FPÞXFUF QZ³FZ IZY d»FE EIY ÀFF±F VFFd¸F»F WXbEÜ OXFG. IbY¸FFSX UZÔIYMX³FFSXF¹F¯F³F, EÀFûdÀFEMX OXe³F AFGRY
dSXÀF¨FÊ, IYFG»FZþ AFGRY E¦FieIY»¨FSX, WXZ»±F EaOX ³FZ¨FbSX»F dSXÀFûÀFZÊþ, ¹Fcd³FUdÀFÊMXe AFGRY IY³FZd¢MXIYMX, ÀFa¹Fb¢°F SXFª¹F A¸FZdSXIYF IZY ³FZ°FÈ°U ¸FZÔ 3
U`ÄFFd³FIYûÔ AüSX EIY À³FF°FIY LXFÂF IYe EIY MXe¸F ³FZ OXFG. ³FUe³FF, ¶FeE¸F, AFBÊÀFeEAFSX-³FZVF³F»F RZY»Fû, E³FE¸FAFSXAFBÊ, AüSX ́ FeAFBÊ, ·FFSX°Fe¹F
´FÃF IZY ÀFF±F ÀFWX¹Fû¦F dIY¹FFÜ 4-8 dÀF°Fa¶FSX, 2023 IYe A´F³Fe ¹FFÂFF IZY QüSXF³F, 75 ÀFZ Ad²FIY dWX°F²FFSXIYûÔ IYe ·FF¦FeQFSXe IZY ÀFF±F 5 dÀF°Fa¶FSX
2023 IYû AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ ¸FZÔ EIY BaMXSX`d¢MXU CXôû¦F-AIYFQd¸FIY IYF¹FÊVFF»FF IYF AF¹Fûþ³F dIY¹FF ¦F¹FF ±FFÜ BÀF MXe¸F ³FZ
d´FLXUFOÞXZ IZY IbY¢IbYMX ´FF»F³F AüSX ²Fe¸Fe ¦Fd°F ÀFZ ¶FPÞX°FZ ¶FiFG¹F»FSX CX°´FFQ³F IZY d»FE À±FF¹Fe ´Fi¶Fa²F³F ´Fi±FFAûa IYû ÀF¸FÓF³FZ IZY d»FE 6 dÀF°Fa¶FSX,
2023 IYû BaOX¶Fiû dSXÀF¨FÊ EaOX ¶FieÎOX¦F RYF¸FÊ, WX`QSXF¶FFQ IYF QüSXF dIY¹FFÜ 15000 dIYÀFF³FûÔ IZY ÀFF±F ¶F`IYUOXÊ BaMXe¦FiZVF³F IZY ¸FF²¹F¸F ÀFZ ¦FiWXe¹F
ÀUFÀ±¹F ÀFbd³FdV¨F°F IYSX³FZ IZY d»FE BIYû-dÀFÀMX¸F ÀFZUFEa AüSX IaYMÑXe d¨FIY³F IaY´F³Fe, WX`QSXF¶FFQ (AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ IYF EIY
B³F¢¹Fc¶FZMX) ¸FZÔ IYOXIY³FF±F, AFÀFe»F, §F¦FÀF þ`ÀFZ QZVFe ¸Fb¢°F-SXZÔþ d¨FIY³F IYe AF²Fbd³FIY JbQSXF d¶FIiYe ·Fe QZJe ¦FBÊ ±FeÜ 7 dÀF°Fa¶FSX IYû, MXe¸F
³FZ d³FQZVFIY AüSX U`ÄFFd³FIYûÔ IZY ÀFF±F dUVFZ¿F øY´F ÀFZ CX·FSX°FZ ´Fû»MÑXe SXû¦FûÔ, MXeIYûÔ, EE¸FAFSX AüSX EIY ÀUFÀ±¹F QÈdáIYû¯F IZY ÃFZÂF ¸FZÔ EIY
BaMXSX`d¢MXU ¶F`NXIY IZY d»FE AFBÊÀFeEAFSX-OXe´FeAFSX, WX`QSXF¶FFQ IYF QüSXF dIY¹FFÜ ¶FFQ ¸FZÔ, "ÀFa¹Fb¢°F SXFª¹F A¸FZdSXIYF ¸FZÔ IÈYd¿F dVFÃFF ´Fi¯FF»Fe
AüSX ·FFSX°F-³Fed°F ÀFaUFQ IZY ÀFF±F ÀFa·FFdU°F ÀFWX¹Fû¦F" ´FSX EIY BaMXSX`d¢MXU ¨F¨FFÊ ÀFWX ´FiÀ°Fbd°F¹FFa AFBÊÀFeEAFSX-E³FEAFSXE¸F, WX`QSXF¶FFQ ¸FZÔ
E³FEEEÀF WX`QSXF¶FFQ A²¹FF¹F AüSX AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ IZY ÀFWX¹Fû¦F ÀFZ AF¹Fûdþ°F IYe ¦FBËÜ100 ÀFZ Ad²FIY ÀFaIYF¹F AüSX LXFÂF
½¹Fd¢°F¦F°F øY´F ÀFZ AüSX 119 AFG³F»FFB³F ´Fid°F·FF¦Fe CX´FdÀ±F°F ±FZÜ IbY»F d¸F»FFIYSX, ´FdSX¹Fûþ³FF IYû ÀFa¹Fb¢°F SXF¿MÑX IZY EÀFOXeþe IYû ´FcSXF IYSX³FZ
IZY d»FE ·FFSX°F AüSX ÀFa¹Fb¢°F SXFª¹F A¸FZdSXIYF Qû³FûÔ ¸FZÔ IbY¢IbYMX CX°´FFQIYûÔ, ´FiûÀFZÀFSXûÔ AüSX CX´F·Fû¢°FFAûa IZY ¶Fe¨F À±FF¹Fe ´Fi±FFAûa IYû dSXIYFGOXÊ
IYSX³FZ IYF »FÃ¹F WX`Ü 

AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ ¸FZÔ AF¹Fûdþ°F IYF¹FÊVFF»FF IZY ´Fid°F·FF¦Fe 
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ·FFSX°F IZY CXØFSX ´FcUeÊ ÃFZÂF ¸FZÔ ÀFbSXdÃF°F ´FûIÊY IZY d»FE ´F°FF »F¦FF³FZ IYe ÃF¸F°FF ¸Fc»¹F ßFÈaJ»FF

dUØF ´Fû¿F¯F ÀFaÀ±FF: SXF¿MÑXe¹F IÈYd¿F dUÄFF³F IYû¿F
ÀFWX¹Fû¦F IZÔYýi ÀFWX-A³UZ¿FIY: OXFG. ÀFe. SXF¸FIÈY¿¯F
ÀFWX¹Fû¦F IZÔYýi ÀFWX-A³UZ¿FIY: OXFG. ÀFbSXZVF QZU°IY»F OXFG. ¹Fû¦FZVF ¦FFOXZIYSX AüSX OXFG. E. AFSX. ÀFZ³F (09-06-2022 °FIY)
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): RYF.ÀFa. E³FEEÀFERY/´FeE-9025/2022-23 dQ³FFaIY 30-08-2022
AFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: dÀF°F¸¶FSX 2022 ÀFZ A¦FÀ°F 2026

dSX´FûdMXË¦F AUd²F IZY QüSXF³F VFcIYSXûÔ IYe U²F´FcUÊ AüSX ´FûÀMX¸FFGMXÊ¸F ´FSXeÃFF IYe ÀFbdU²FF IZY d»FE d³F¯FÊ¹F ÀF¸F±FÊ³F ´Fi¯FF»Fe (OXeEÀFEÀF) IYû dUIYdÀF°F
IYSX³FZ IYe IYûdVFVF IYe ¦FBÊÜ VFcIYSXûÔ IYe U²F ´FcUÊ ´FSXeÃFF (EE¸F) IZY d»FE dUdVFá §FFUûÔ UF»FZ VFcIYSXûÔ IYe IbY»F 105 ¶Fe¸FFdSX¹FûÔ IYû ÀFFSX¯Fe¶Fð dIY¹FF
¦F¹FF WX`Ü VFcIYSXûÔ IZY dUd·F³³F AF¹Fb ÀF¸FcWXûÔ IZY d»FE ÀFa·FFdU°F SXû¦F AüSX U²F´FcUÊ (EE¸F) d³F¯FÊ¹F (ÀUeIYFSX / ÀFadQ¦²F / AÀUeIYFSX) 1) ÀFF¸FF³¹F
AU»FûIY³F 2) °U¨FF ´FdSXU°FÊ³F 3) VUÀF³F / VUÀF³F ´FdSXU°FÊ³F 4) ´FF¨F³F ´FdSXU°FÊ³F 5) ½¹FUWXFSX ´FdSXU°FÊ³F 6) ¸FbýiF AüSX ¨FF»F ´FdSXU°FÊ³F 7)
ÀFaSX¨F³FF / A³FbøY´F°FF ´FdSXU°FÊ³F AüSX 8) VFSXeSX IZY CXQÐ§FFMX³F ÀFZ d³FUÊWX³F / ´FiUZVFûÔ IYû ÀFFSX¯Fe¶Fð dIY¹FF ¦F¹FF ±FFÜ VFcIYSXûÔ IZY ´FûÀMX¸FFGMXÊ¸F ´FSXeÃFF
(´FeE¸F) IZY d»FE dUdVFá §FFUûÔ IZY ÀFF±F Î»F¦F IZY VFcIYSXûÔ IYe IbY»F 83 ¶Fe¸FFdSX¹FûÔ IYû ÀFFSX¯Fe¶Fð dIY¹FF ¦F¹FF WX`Ü ÀFa·FFdU°F SXû¦F AüSX ´FûÀMX¸FFGMXÊ¸F
(´FeE¸F) d³F¯FÊ¹F (1 dÀFSX 2) °U¨FF 3) ¸FFaÀF´FZVFe 4) d»F¸RY ³FûOÐXÀF 5) RZYRYOÞXZ 6) ÀFa¹Fb¢°F/WXçe 7) ´FZMX IYe ¦FbWXF AüSX 8) ±FûSXZdÀFIY ¦FbWXF IYû
ÀFFSX¯Fe¶Fð dIY¹FF ¦F¹FF ±FFÜ

d³F¯FÊ¹F ÀF¸F±FÊ³F ´Fi¯FF»Fe (OXeEÀFEÀF) IZY d»FE dUd·F³³F SXû¦F dÀ±Fd°F¹FûÔ IZY d»FE dUdVFá §FFUûÔ IYû dSXIYFGOXÊ IYSX³FZ IZY d»FE WX`QSXF¶FFQ AüSX CXÀFIZY
AFÀF´FFÀF À±FF³Fe¹F U²F À±F»F ¸FZÔ U²F dIY¹FZ ¦F¹FZ 45 VFcIYSXûÔ IYe U²F´FcUÊ AüSX ´FûÀMX¸FFGMXÊ¸F ´FSXeÃFF IYe ¦FBÊÜ ÀF·Fe 45 VFcIYSX IZY »Fû±F IbYLX AFadVFIY
A³Fb´F¹Fû¦Fe §Fûd¿F°F IYSX ¸FF³FU CX´F·Fû¦F IZY d»FE ÀUeIÈY°F dIYE ¦FE ±FZÜ VFcIYS IZY ¸FFaÀF (dUVFZ¿F øY´F ÀFZ VFcIYS IZY ¸FFaÀF IYF SXa¦F) IZY ·Füd°FIY SXFÀFF¹Fd³FIY
¦Fb¯FûÔ IYF dUV»FZ¿F¯F d³F¯FÊ¹F ÀF¸F±FÊ³F ´Fi¯FF»Fe (OXeEÀFEÀF) IYF ÀF¸F±FÊ³F IYSX³FZ IZY d»FE IY¸FSXZ IZY °FF´F¸FF³F ´FSX dUd·F³³F ·FaOXFSX¯F AUd²F ¸FZÔ dIY¹FF þF
SXWXF WX`Ü 

26

AFBÊÀFeEAFSX-OXe´FeAFSX, WX`QSXF¶FFQ IZY d³FQZVFIY AüSX U`ÄFFd³FIYûÔ IZY ÀFF±F BaMXSX`d¢MXU ¶F`NXIY AF¹Fûdþ°F IYe ¦FBÊ 

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  
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·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ´Fû»MÑXe ¸FZÔ SXû¦FF¯FbSXû²Fe ´Fid°FSXû²F IYF ¸FbIYF¶F»FF IYSX³FZ IZY d»FE E³FÌY´ÀFb»FZMXZOX ³F̀³Fû´FFdMXÊIY»F
ÀFa¹Fbd¦¸F°F RYFBMXûIZYd¸FIY»ÀF IYF CX´F¹Fû¦F

dUØF ´Fû¿F¯F ÀFaÀ±FF: AFBÊÀFeEAFSX (SXF¿MÑXe¹F IÈYd¿F dUÄFF³F IYû¿F - E³FEEÀFERY)
´Fi²FF³F A³UZ¿FIY: OXFG. Qe´FIY ¶Fe. SXFDY»F
ÀFWX-A³UZ¿FIY: OXFG. d¦FSXeVF ´FFdMX»F (01.11.2022 °FIY), AüSX OXFG ¶Fe. E¸F. ³FUe³FF
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): 171.0315 »FFJ
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: ³FUa¶FSX 2019 ÀFZ ¸FF¨FÊ 2023

EaMXe¸FFBIiYûd¶F¹F»F ´Fid°FSXû²F IZY ¹Fb¦F ¸FZÔ, ´FFB´F»FFB³F ¸FZÔ ÀFed¸F°F EaMXe¶FF¹FûdMX¢ÀF IZY ÀFF±F, U°FÊ¸FF³F ¸FZÔ ¦F`SX-³F`QFd³FIY AüSX ³F`QFd³FIY A³FbÀFa²FF³F
CX´F³¹FFÀF AüSX ¦F`SX-´FFSXa´FdSXIY EaMXe-ÀFaIiYF¸FIY EOXþd¢MXU ¹FF d³FUFSXIY d¨FdIY°ÀFF IYe ´FWX¨FF³F ´FSX Ad²FIY IZÔYdýi°F WX`Ü BÀFe °FSXWX, U°FÊ¸FF³F
A²¹F¹F³F ¸FZÔ ´FF¹FF ¦F¹FF WX` dIY B³F dUMÑXû AüSX B³F dUUû AÀFZÀF (¦F`»FZdSX¹FF ¸FZ»Fû³FZ»FF »FFUFÊ, dÀUÀF Ad»¶F³Fû ¸FFBÀF AüSX ¶FiFG¹F»FSX ´Fû»MÑXe) ¸FZÔ
dÀF³FF¸Fd»OXWXFBOX (BÊEþeÀFe) AüSX ±FFB¸Fû»F (BÊEþeMXe) IZY ÀFF±F RaYÀFZ d¨FMXûÀF³F/Ed»þ³FZMX E³FI`Y´ÀFb»FZMXZOX ³F`³FûdÀF»USX IYû E¸FOXeAFSX BÊ.
IYû»Fe AüSX ÀFF»¸Fû³FZ»FF ´FiþFd°F IZY dJ»FFRY A°¹Fd²FIY ´Fi·FFUe ´FF¹FF ¦F¹FF ±FFÜ BÀFIZY A»FFUF, RYe»OX A³Fb´Fi¹Fû¦FûÔ IZY d»FE BÀFIYe CX´F¹Fûd¦F°FF
IYF ́ FSXeÃF¯F IYSX³FZ IZY d»FE, Qû³FûÔ A¯FbAûa IZY ÀFbSXÃFF ́ FSXeÃF¯F ¶FiFG¹F»FSX ´Fû»MÑXe ̧ FZÔ AûBÊÀFeOXe 425 dQVFFd³FQZÊVFûÔ (°Fe½Fi AüSX CX´F-°Fe½Fi dU¿FF¢°F°FF
A²¹F¹F³F) IZY A³FbÀFFSX ¸FZÔ ¶FiFG¹F»FSX ´FdÃF¹FûÔ (N=1250) ¸FZÔ RYe»OX ´FSXeÃF¯F dIYE ¦FE ±FZ AüSX ¶FiFG¹F»FSX ´Fû»MÑXe ´FSX dIYE ¦FE °Fe½Fi AüSX CX´F-
°Fe½Fi dU¿FF¢°F°FF ´FSXeÃF¯FûÔ ÀFZ ´F°FF ¨F»FF dIY Qû³FûÔ ¹Füd¦FIYûÔ (BÊEþeÀFe AüSX BÊEþeMXe) - CX´F¨FFdSX°F ÀF¸FcWXûÔ ³FZ 1.40-1.60 IZY ¶Fe¨F Bá°F¸F
RYeOX-øY´FFa°FSX¯F A³Fb´FF°F (ERYÀFeAFSX) ¶F³FFE SXJFÜ 3) ¹Füd¦FIY-CX´F¨FFdSX°F ÀF¸FcWXûÔ ¸FZÔ IYûBÊ ¸FÈ°¹Fb QSX À´Fá ³FWXeÔ ±FeÜ BÀFIZY A»FFUF,
CX´F¨FFdSX°F AüSX d³F¹FaÂF¯F ÀF¸FcWXûÔ ¸FZÔ ÀFeSX¸F ¶FF¹FûIZYd¸FIY»F ´F`SXF¸FeMXSX (IbY»F ´FiûMXe³F, SX¢°F ¹FcdSX¹FF, dIiYEdMXd³F³F, EE»FMXe, EEÀFMXe AüSX EE»F´Fe
¸Fc»¹F) ¸FZÔ ¸FWX°U´Fc¯FÊ ´FdSXU°FÊ³F ³FWXeÔ QZJZ ¦FEÜ dQ»F¨FÀ´F ¶FF°F ¹FWX WX` dIY BaOX¶Fiû RYF¸FÊ, WX`QSXF¶FFQ ¸FZÔ dIYE ¦FE ´FSXeÃF¯FûÔ (°Fe½Fi AüSX CX´F-°Fe½Fi
dU¿FF¢°F°FF A²¹F¹F³F, AüSX RYe»OX ´FSXeÃF¯FûÔ IZY ¶FFQ) ´FdÃF¹FûÔ (¹FIÈY°F, ¦FbQZÊ AüSX À°F³F ¸FFaÀF´FZVFe) IZY DY°FIYûÔ ¸FZÔ ´FSX¸FF¯Fb AUVFû¿F¯F
À´FZ¢MÑXûÀIYû´Fe õFSXF IYûBÊ ¨FFaQe IZY AUVFZ¿FûÔ IYF ´F°FF ³FWXeÔ »F¦FF¹FF ¦F¹FF ±FFÜ BÀFIZY A»FFUF, ¸FZMXFþZ³Fûd¸FIY A²¹F¹F³FûÔ IZY ¸FF²¹F¸F ÀFZ d³F¹FaÂF¯F
AüSX CX´F¨FFdSX°F ´FdÃF¹FûÔ (BÊEþeÀFe AüSX BÊEþeMXe) IZY ´FdÃF¹FûÔ IYe ÀF¸F¦Fi AFa°F U³FÀ´Fd°F¹FûÔ ¸FZÔ ¸FWX°U´Fc¯FÊ Aa°FSX ³FWXeÔ QZJZ ¦FE ±FZÜ 

d¨FÂF .2 VFcIYS IZY »Fû±FûÔ IYe ´FûÀMX¸FFGMXÊ¸F þFa¨F 

UFd¿FÊIY ´Fid°FUZQ³F 2023



Annual Report 2023 28

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ´FVFb ¨FFSXF ´FcSXIY AüSX d¸FMÐXMXe IZY ³F¸Fc³FûÔ ¸FZÔ ¶FZdÀF»FÀF E³±FiZdÀFÀF ¶FeþF¯FbAûa IYF ´F°FF
»F¦FF³FZ IZY d»FE »FZMXZ¢ÀF E¦»FcdMX³FZVF³F MXZÀMX IYF dUIYFÀF

dUØF ´Fû¿F¯F ÀFaÀ±FF: þ`U ´Fiüôûd¦FIYe dU·FF¦F
´Fi²FF³F A³UZ¿FIY: OXFG. Qe´FIY ¶Fe. SXFDY»F
ÀFWX-A³UZ¿FIY: OXFG. EÀF.¶Fe. ¶FFSX¶FbðZ AüSX OXFG. ´Fe. ¶FÀUF SXZçe
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): 66.87 »FFJ
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: dÀF°F¸¶FSX 2021 ÀFZ dÀF°F¸¶FSX 2024

¶F`dÀF»FÀF Ea±FiZdÀFÀF IZY IYFSX¯F Ea±FiZ¢ÀF EIY §FF°FIY þc³FûdMXIY ¶Fe¸FFSXe WX` AüSX d¸FMÐXMXe BÀF SXû¦Fþ³FIY IZY d»FE ¸FWX°U´Fc¯FÊ þ»FFVF¹F IZY øY´F ¸FZÔ
IYF¹FÊ IYSX°Fe WX`Ü BÀF A²¹F¹F³F ¸FZÔ, WX¸FFSXF CXïZV¹F ´FVFb ¨FFSXF ´FcSXIY AüSX d¸FMÐXMXe IZY ³F¸Fc³FûÔ ¸FZÔ ¶F`dÀF»FÀF Ea±FiZdÀFÀF ¶FeþF¯FbAûa IYF ´F°FF »F¦FF³FZ
IZY d»FE EIY »FZMXZ¢ÀF E¦»FcdMX³FZVF³F MXZÀMX (E»FEMXe) dUIYdÀF°F IYSX³FF WX`Ü °FQ³FbÀFFSX, WX¸F³FZ 7 ´FZ´MXFBOÐXÀF (EIY ÀFFdWX°¹F Jûþ ÀFZ 3, AüSX
dÀFd»FIYû dUV»FZ¿F¯F ¸FZÔ ÀFZ 4) IYe ´FWX¨FF³F IYe WX` AüSX ´FZ´MXFBOÐXÀF IZY dJ»FFRY AFBÊþe EaMXe¶FFGOXe IZY ÀFF±F »F`MX dUIYdÀF°F dIY¹FF WX`Ü BÀFIZY
A»FFUF WXFB´FSXB¸¹Fc³F ÀFeSXF IYû ¶F`dÀF»FÀF Ea±FiZdÀFÀF, ¶F`dÀF»FÀF ÀFedSX¹FÀF AüSX ¶F`dÀF»FÀF Ea±FiZdÀFÀF-dUdVFá ´FZ´MXFBOÐXÀF (´FeE-1 AüSX BÊE-1)
IZY A»MÑXFUF¹Fû»FZMX -¸FFSXZ ¦FE ¶FeþûÔ IZY dJ»FFRY CXNXF¹FF ¦F¹FF ±FFÜ °F¶F ¶F`dÀF»FÀF Ea±FiZdÀFÀF À´FûÀFÊ (@200 g/d¸F»Fe) IZY dJ»FFRY CXNXFE
¦FE AFBÊþeþe EaMXe¶FFGOXe IYF CX´F¹Fû¦F IYSXIZY »F`MX IYû A³FbIcYd»F°F dIY¹FF ¦F¹FF ±FF, EaMXe¶FFGOXe EIYF¦Fi°FF IYeÜ A³FbIcYd»F°F »F`MX ¶F`dÀF»FÀF Ea±FiZdÀFÀF
¶FeþF¯FbAûa IZY d»FE dUdVFá ´FF¹FF ¦F¹FF ±FF AüSX 105 ¶FeþF¯Fb/d¸F»Fe °FIY IYF ´F°FF »F¦FF³FZ ¸FZÔ ÀFÃF¸F ±FFÜ BÀFIZY A»FFUF, d¸FMÐXMXe AüSX ´FVFb
¨FFSXF ´FcSXIY ¸FZÔ »F`MX IYe CX´F¹Fûd¦F°FF IYe þFa¨F IYSX³FZ IZY d»FE, ¦Fe»Fe ¦F¸FeÊ (AFGMXû¢»FZU- 121°C, 15 E»F¶FeEÀF, EIY §FaMXF) AüSX VFb¿IY
¦F¸FeÊ (24 §FaMXZ IZY d»FE ¦F¸FÊ WXUF AûUZ³F- 200°C) IYF CX´F¹Fû¦F IYSXIZY ¶FFhÓF d¸FMÐXMXe AüSX ¸FFaÀF ·Fûþ³F IZY ³F¸Fc³FZ °F`¹FFSX dIYE ¦FE ±FZÜ
¶FeE¨FAFBÊ/´Fû¿FIY ¶Fi±F ¸FZÔ SXû¦FF¯Fb³FFVF³F AüSX dUÀFaIiY¸F¯F IYe þFa¨F IYe ¦FBÊÜ d³FþeÊUF¯FbIY d¸FMÐXMXe AüSX ¸FFaÀF ·Fûþ³F IZY ³F¸Fc³FûÔ IYF CX´F¹Fû¦F
¶F`dÀF»FÀF Ea±FiZdÀFÀF ¶FeþF¯Fb (1010, 108, 106, 104, AüSX 102) AüSX dUd·F³³F A³Fb´FF°F (100:0, 75:25, 50:50, 25:75, 0:100)
IZY dUd·F³³F ÀFFaýi°FF IZY ÀFF±F À´FFBÎIY¦F A²¹F¹F³F IZY d»FE dIY¹FF ¦F¹FF ±FFÜ ¶F`dÀF»FÀF Ea±FiZdÀFÀF ¶FeþF¯Fb AüSX ÀFa¶Fad²F°F ¶FZdÀF»FÀF ´FiþFd°F IZY
¶FeþF¯FbÜ (¶FZdÀF»FÀF ÀFZdSX¹FÀF, ¶FZdÀF»FÀF ÀF¶FdMXd»FÀF, ¶FZdÀF»FÀF d»F¨FZd³FRYûd¸FÊÀF, ¶FZdÀF»FÀF ±FbÎSXd¦F¹FZÔdÀFÀF, ¶FZdÀF»FÀF ¸FF¹FIYûBOÐXÀF) IiY¸FVF:
À´FFB¢OX ³F¸Fc³FûÔ ¸FZÔ ÀFaUZQ³FVFe»F°FF AüSX dUdVFá°FF d³F²FFÊdSX°F IYSX³FZ IZY d»FEÜ À´FFB¢OX ³F¸Fc³FûÔ ÀFZ ¶FeþF¯FbAûa IYû NXeIY IYSX³FZ IZY d»FE UFWXIY
¸FedOX¹FF IZY øY´F ¸FZÔ ÀFbIiYûþ-MÐXUe³F 20 IZY ÀFF±F ¦F¶FSXe °FIY³FeIY IYF CX´F¹Fû¦F dIY¹FF ¦F¹FF ±FFÜ À´FûSX dSXIYUSXe ´Fid°FVF°F À´FFB¢OX d¸FMÐXMXe AüSX
¸FFaÀF ·Fûþ³F Qû³FûÔ ³F¸Fc³FûÔ IZY d»FE 50-75% IZY ¶Fe¨F ±FFÜ dUIYdÀF°F »F`MX 106 ¶FeþF¯FbAûa (°FFd»FIYF 2, d¨FÂF 4) IZY ÀFF±F À´FFBIY d¸FMÐXMXe

ÀFaÃFZ´F ¸FZÔ, BÀF A²¹F¹F³F IZY ´FdSX¯FF¸FûÔ ³FZ A³Fb¸FF³F »F¦FF¹FF dIY Qû³FûÔ A¯Fb ´Fû»MÑXe ¸FZÔ ¸FüdJIY d¨FdIY°ÀFe¹F A³Fb´Fi¹Fû¦F IZY d»FE ÀFbSXdÃF°F ±FZÜ
U°FÊ¸FF³F ¸FZÔ, IbY¢IbYMX CXôû¦F IZY CX´F¹Fû¦F IZY d»FE dUIYdÀF°F CX°´FFQ IZY ½¹FFUÀFF¹FeIYSX¯F IYe Jûþ IYe þF SXWXe WX`Ü 

d¨FÂF 3. E³FI`Y´ÀFb»FZMXZOX ³F`³FûIaYþb¦FZMÐXÀF IZY ÀFF±F CX´F¨FFdSX°F ´Fû»MÑXe IYF ERYÀFeAFSX (E) °Fe½Fi dU¿FF¢°F°FF A²¹F¹F³F (¶Fe) CX´F-°Fe½Fi dU¿FF¢°F°FF A²¹F¹F³FÜ 

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  
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·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

AüSX ¸FFaÀF ·Fûþ³F IZY ³F¸Fc³FûÔ IYF ´F°FF »F¦FF³FZ ¸FZÔ ÀFÃF¸F ±FFÜ BÀFIZY A»FFUF, dUIYdÀF°F »F`MX IYû ·Fe dUdVFá ´FF¹FF ¦F¹FF ¢¹FûÔdIY BÀF¸FZÔ ÀF·Fe
A³Fb´FF°FûÔ (100:0, 75:25, 50:50, 25:75) IZY ÀFF±F ÀFIYFSXF°¸FIY ´FdSX¯FF¸F ÀFF¸F³FZ AFE, dþÀF¸FZÔ ¶F`dÀF»FÀF Ea±FiZdÀFÀF ¶FeþF¯Fb d¸FßF¯F
IYû LXûOÞXIYSX dþÀF¸FZÔ A³¹F ¶F`dÀF»FÀF ´FiþFd°F IZY ¶FeþF¯Fb ¸FüþcQ ±FZ (°FFd»FIYF 3, d¨FÂF 5)Ü

. .
 ( )  ( )

 ( )

1.  ( ) 1 x 1010 1 x 107 ( 1) 70%   

2. 1 x 108 6 x 106 ( 2) 75%   

3. 1 x 106 3 x 104 ( 3) 66%
4. 1 x 104 11x 102 ( 4) 50%
5. 1 x 102 - ( 5) 0%
6.

 ( )
1 x 1010 9 x 106 ( 1) 60%   

7. 1 x 108 3 x 106 ( 2) 75%   

8. 1 x 106
66%

9. 1 x 104 1x 103 ( 4) 0%
10. 1 x 102 - ( 5) 70%

9 x 10 ( )
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d¨FÂF.4. À´FFB¢OX d¸FMÐXMXe (E) AüSX ´FVFb AFWXFSX A³Fb´FcSXIY (¶Fe) ¸FZÔ dUIYdÀF°F E»FEMXe IYe ÀFaUZQ³FVFe»F°FF

°FFd»FIYF 2: À´FFB¢OX d¸FMÐXMXe AüSX ´FVFb ¨FFSXF ´FcSXIY ¸FZÔ dUIYdÀF°F »F`MX IYe ÀFaUZQ³FVFe»F°FFÜ 

°FFd»FIYF 3: À´FFB¢OX d¸FMÐXMXe AüSX ´FVFb AFWXFSX A³Fb´FcSXIYûÔ ¸FZÔ dUIYdÀF°F E»FEMXe IYe dUdVFá°FF 



´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ´FcUûÊØFSX ÃFZÂF ÀFdWX°F ·FFSX°F ¸FZÔ ´FVFbþ³¹F SXû¦F AüSX ÀFe¸FF ´FFSX SXû¦FûÔ ÀFZ d³F´FMX³FZ IZY d»FE EIY
ÀUFÀ±¹F ÀFa§F IYe À±FF´F³FF

dUØF ´Fû¿F¯F ÀFaÀ±FF: þ`U ´Fiüôûd¦FIYe dU·FF¦F, ·FFSX°F ÀFSXIYFSX
´Fi²FF³F A³UZ¿FIY: OXFG. EÀF.¶Fe. ¶FFSX¶FbðZ
ÀFWX-A³UZ¿FIY: OXFG. Qe´FIY ¶Fe. SXFDY»F, OXFG. »FÃ¸F¯F ¨FMX»FûOX, OXFG. ¹Fû¦FZVF ¦FFOXZIYSX, OXFG. dU¿¯FbSXFþ E¸F. AFSX.
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): 115.96 »FFJ
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: 6 A¦FÀ°F 2021 ÀFZ 5 A¦FÀ°F 2024

BÀF ´FdSX¹Fûþ³FF ¸FZÔ, WX¸FZÔ ´FVFb ¸Fc»F IZY JFô ´FQF±FûË ¸FZÔ d»FÀMXZdSX¹FF ¸Fû³FûÀFFBMXûþe³F AüSX ÀFF»¸Fû³FZ»FF ³FF¸FIY JFôF³³F þd³F°F SXû¦Fþ³FIYûÔ IYe AdJ»F
·FFSX°Fe¹F d³F¦FSXF³Fe IZY d»FE EIY IYF¹FÊ ÀFüÔ´FF ¦F¹FF WX`Ü BÀFd»FE, Qe ¦FBÊ ³F¸Fc³FF ¹Fûþ³FF IZY A³FbÀFFSX, WX¸FFSXZ QZVF IZY 14 SXFª¹FûÔ (d¨FÂF 6) ÀFZ IbY»F 2754
´FVFb-¸Fc»F JFô ³F¸Fc³FZ EIYÂF dIYE ¦FE ±FZ AüSX d»FÀMXZdSX¹FF ¸Fû³FûÀFFBMXûþe³F IZY A»F¦FFU AüSX ´FWX¨FF³F IZY d»FE ÀFaÀFFd²F°F dIYE ¦FE ±FZ, dþ³F¸FZÔ ÀFZ 41
³F¸Fc³FûÔ ³FZ d»FÀMXZdSX¹FF ¸Fû³FûÀFFBMXûþe³F IYû A»F¦F IYSX dQ¹FF ±FFÜ BÀFe °FSXWX, Qe ¦FBÊ ³F¸Fc³FF ¹Fûþ³FF IZY A³FbÀFFSX, WX¸FFSXZ QZVF IZY 14 SXFª¹FûÔ (d¨FÂF 7)
ÀFZ IbY»F 1411 ´FVFb-¸Fc»F JFô ³F¸Fc³FZ EIYÂF dIYE ¦FE AüSX ÀFF»¸Fû³FZ»FF ´FiþFd°F IYû A»F¦F IYSX³FZ AüSX ´FWX¨FF³F IZY d»FE AF¦FZ ¶FPÞXZÜ dþ³F¸FZÔ ÀFZ 21
³F¸Fc³FZ ÀFF»¸Fû³FZ»FF IZY d»FE ´FFGdþdMXU ´FFE ¦FEÜ BÀFIZY A»FFUF, ½¹FFUÀFFd¹FIY ßFd¸FIYûÔ (¶Fc¨FOÞXJF³FZ IZY ßFd¸FIYûÔ) IZY d»FE þc³FûdMXIY SXû¦FûÔ ´FSX Qû
þF¦FøYIY°FF IYF¹FÊIiY¸F AF¹Fûdþ°F dIYE ¦FE ±FZÜ ¸FF³FU ¸FF¸F»FûÔ ÀFZ d»FÀMXZdSX¹FF ¸Fû³FûÀFFBMXûþe³F IZY Qû A»F¦FFU EÀFþe´FeþeE¸FAFBÊ, »FJ³FDY ÀFZ ´Fbdá
IZY d»FE ´FiF~ WXbE ±FZ, AüSX d»FÀMXZdSX¹FF ¸Fû³FûÀFFBMXûþe³F ÀFZSXûMXFB´F 1/2¶Fe IZY øY´F ¸FZÔ ´Fbdá IYe ¦FBÊ ±FeÜ BÀFIZY A»FFUF, Qû ´FidVFÃF¯F IYF¹FÊIiY¸F, EIY
LXFÂFûÔ IZY d»FE AüSX QcÀFSXF JFô ÀFbSXÃFF Ad²FIYFdSX¹FûÔ IZY d»FE IiY¸FVF: þc³FûdMXIY SXû¦Fþ³FIYûÔ AüSX ¸FFaÀF AüSX ¸FFaÀF CX°´FFQûÔ IYe ¸FFBIiYûd¶F¹F»F ÀFbSXÃFF
IYF ´F°FF »F¦FF³FZ IZY ÀFa¶Fa²F ¸FZÔ AF¹Fûdþ°F dIYE ¦FE ±FZÜ 
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d¨FÂF.7. ÀFF»¸Fû³FZ»FF IYe þFa¨F IZY d»FE EIYÂF dIYE
¦FE ³F¸Fc³FûÔ IYF dUUSX¯F 

d¨FÂF.6.E»F. ¸Fû³FûÀFFBMXûþZ³ÀF IYe þFa¨F IZY d»FE
EIYÂF dIYE ¦FE ³F¸Fc³FûÔ IYF dUUSX¯F 
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d¨FÂF 5. À´FFB¢OX d¸FMÐXMXe (E) AüSX ´FVFb AFWXFSX A³Fb´FcSXIY (¶Fe) ¸FZÔ dUIYdÀF°F E»FEMXe IYe dUdVFá°FF 

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

UFd¿FÊIY ´Fid°FUZQ³F 2023
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: »F§Fb À°FSXe¹F CXôd¸F°FF dUIYFÀF IZY d»FE ´Fc¯FÊ ¸FFaÀF CX°´FFQ³F AüSX ¸Fc»¹F ÀFaU²FÊ³F

dUØF ´Fû¿F¯F ÀFaÀ±FF: SXF¿MÑXe¹F IÈYd¿F AüSX ¦FiF¸Fe¯F dUIYFÀF ¶F`ÔIY, WX`QSXF¶FFQ
´Fi²FF³F A³UZ¿FIY: OXFG. E¸F. ¸Fb±FbIbY¸FFSX
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): OXFG. ¶Fe.E¸F. ³FUe³FF, OXFG. Qe´FIY ¶Fe. SXFUc»F, OXFG. ¹Fû¦FZVF ´Fe. ¦FFOXZIYSX AüSX OXFG. dSX°Fb´F¯FFÊ ¶F`³FþeÊ
¸FaþcSXe ÀFa. AüSX SXFdVF (÷Y. (i) NB.TSRO.HYD/1789/FSPF-DPR-3; 22.00 »FFJ
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F °FFSXeJ: þ³FUSXe 2023 ÀFZ þb»FFBÊ 2024

QZVF ¸FZÔ ¶FOÞXe ÀFa£¹FF ¸FZÔ LXûMXZ AüSX ÀFe¸FFa°F dIYÀFF³F, ·Fcd¸FWXe³F ¸FþQcSX AüSX ¨FSXUFWXZ A´F³Fe AFþedUIYF AüSX ÀF¸FÈdð IZY d»FE ´FVFb²F³F ´FSX d³F·FÊSX WX`ÔÜ
¦Fb¯FUØFF AüSX ÀFbSXdÃF°F ¸FFaÀF CX°´FFQ³F AüSX ¸Fc»¹F-Ud²FÊ°F ¸FFaÀF CX°´FFQûÔ ´FSX ¸FFaÀF ÃFZÂF IZY dWX°F²FFSXIYûÔ IZY ¶Fbd³F¹FFQe PXFa¨FZ AüSX ÃF¸F°FF d³F¸FFÊ¯F IYû
¸Fþ¶Fc°F IYSX³FF ´FVFb CX´Fþ IYe ¸FFa¦F ¶FPÞXF³FZ IZY d»FE AFUV¹FIY WX` AüSX BÀF °FSXWX IÈYd¿F ÃFZÂF IYe dÀ±FSX°FF AüSX »FF·F´FiQ°FF ¸FZÔ ÀFb²FFSX WXû°FF WX`Ü BÀF
´FdSX¹Fûþ³FF IZY °FWX°F ÀU¨LX ¸FFaÀF WX¶F, EIY IYFG¸´F`¢MX AüSX »FF¦F°F ´Fi·FFUe AÀFZÔ¶F»Fe IYû A¨LXe dUd³F¸FFÊ¯F AüSX ÀU¨LX°FF ´Fi±FFAûa IZY dÀFðFa°FûÔ ´FSX
dUIYdÀF°F dIY¹FF ¦F¹FF ±FF AüSX ·FZOÞX/¶FIYdSX¹FûÔ (50 þF³FUSX/dQ³F/VFcIYS) (20 þF³FUSX/dQ³F) IZY LXûMXZ ´F`¸FF³FZ ´FSX U²F IZY d»FE CX´F¹Fb¢°F WX`Ü BIYFBÊ
¸FZÔ 10'(E»F) 6' (OX¶»¹Fc) 8' (E¨F) IYF CX»»FZJ WX` AüSX BÀF¸FZÔ ¸FFaÀF IYe IYMXFBÊ AüSX CX°´FFQ³F IZY d»FE AFUV¹FIY ÀF·Fe §FMXIY WX`Ô, A±FFÊ°F,
B³Fd¶F»MX dOXMXZ¢¶F»F SXZÀF³FSX IY¸F ¶»FeÎOX¦F ´»FZMXRYFG¸FÊ, AûUSXWXZOX SXZ»F, WXûBÀMX, ¨FFIcY ÀMXZdSX»FFBþSX, IYFSXIYÀF UFÎVF¦F, IYFSXIYÀF R`Yd¶FiIZYVF³F MXZ¶F»F,
AüSX JFô AüSX AJFô ÀFWX-CX°´FFQûÔ IYû SXJ³FZ IZY d»FE IaYMXZ³FSXÜ BÀF ÀFbdU²FF IYe AFa°FdSXIY QeUFSX IYF d³F¸FFÊ¯F JFô ¦FiZOX ÀMXZ³F»FZÀF ÀMXe»F (EÀFEÀF
304) ÀFZ dIY¹FF ¦F¹FF WX`Ü BÀF BIYFBÊ IYû MÑXZ»FSX ´FSX ¸FFCXaMX IYSX³FZ IZY d»FE dOX¬FFB³F dIY¹FF ¦F¹FF WX` AüSX BÀFZ MÑX`¢MXSX ¹FF dIYÀFe A³¹F CX´F¹Fb¢°F UFWX³F
õFSXF À±FF³FFa°FdSX°F dIY¹FF þF ÀFIY°FF WX`Ü BÀFIZY A»FFUF, ´Fû»MÑXe AüSX LXûMXZ þb¦FF»Fe IYSX³FZ UF»FZ ¶Fc¨FOÞXJF³FûÔ ÀFZ NXûÀF AüSX °FSX»F IY¨FSXZ IYe JFQ IZY
d»FE IY¸F »FF¦F°F AüSX AFÀFF³F ÀFa¨FF»F³F ÀFaSX¨F³FFEa dUIYdÀF°F IYe ¦FBÊ WX`ÔÜ IbYVF»F IaY´FûÎÀMX¦F ÀFbd³FdV¨F°F IYSX³FZ IZY d»FE IaY´FûÀMXSX IZY AaQSX EIY
UF¹FbþeUe UF°FFUSX¯F ¶F³FFE SXJ³FZ IZY d»FE ´FiFU²FF³F dIYE ¦FE WX`ÔÜ ³FûU»F ¸FFBIiYûd¶F¹F»F IY»¨FSX B³FûIbY»F¸F (´FbÀFF OXeIaY´FûþSX) IYF CX´F¹Fû¦F IYSXIZY
´FûÎÀMX¦F ´FidIiY¹FF IYû ¶FPÞXF³FZ IZY d»FE ´FiûMXûIYFG»F dUIYdÀF°F dIY¹FF ¦F¹FF WX`, AüSX 2-3 ¸FWXe³FZ IYe AUd²F IZY ·Fe°FSX EIY A¨LXe ¦Fb¯FUØFF UF»Fe
JFQ/¶FF¹FûRYdMXÊ»FFBþSX IYF CX°´FFQ³F dIY¹FF þF ÀFIY°FF WX`Ü 

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

UFd¿FÊIY ´Fid°FUZQ³F 2023
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·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

JFQ IYe ·Füd°FIY-SXFÀFF¹Fd³FIY dUVFZ¿F°FFEa 

BÀF ´FdSX¹Fûþ³FF IZY °FWX°F, U¿FÊ 2023 IZY QüSXF³F, "´FüdáIY ¸FFaÀF CX°´FFQ³F AüSX »F§Fb-À°FSXe¹F CXôd¸F°FF dUIYFÀF IZY d»FE ¸Fc»¹F ÀFaU²FÊ³F" ´FSX ´FFa¨F 
´FidVFÃF¯F IYF¹FÊIiY¸F AF¹Fûdþ°F dIYE ¦FEÜ 10 SXFª¹FûÔ IZY IbY»F 88 ´Fid°F·FFd¦F¹FûÔ IYû ´FidVFdÃF°F dIY¹FF ¦F¹FF WX`Ü 
 
 
        ³FF¶FFOXÊ ´FiF¹Fûdþ°F ´FdSX¹Fûþ³FF IZY Aa°F¦FÊ°F AF¹Fûdþ°F ´FidVFÃF¯F IYF¹FÊIiY¸FûÔ IYF dUUSX¯F 

UFd¿FÊIY ´Fid°FUZQ³F 2023
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   1  2 
     ( ) 62 ± 3.60 55.66 ± 3.05 46.33± 2.08 

TOM % ( ) 55.56± 0.703 59.41±0.929 48.73±1.131 

TOC % ( ) 32.22±0.408 34.46±0.539 28.26±0.656

 6.66±0.031 6.70±0.027 8.07±0.021 

 ( / ) 4.020±0.078 4.71±0.270 2.73±0.073 

/   14.18±1.132 12.21±0.531 13.32±0.893 

 (%) 20.92±1.88 18.00±1.14 16.21±1.34 

 (%) 79.07±1.88 81.99±1.14 83.78±1.34 

  (%) 55.33±4.50 59.66±6.80 65.66±6.02 

   (%) 54.36±5.81 48.83±7.14 62.26±5.13939 

  (ºC) 54.53±2.11 

(9  ) 

58.3±1.73 

(7  ) 

61.3±2.43 

(  ) 

 (%) 96.40±8.05 90.84±12.70 113.25±15.16 
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´FdSX¹Fûþ³FF: SXF¿MÑXe¹F IÈYd¿F ³FUû³¸FZ¿F IYû¿F - IÈYd¿F ½¹FUÀFF¹F DY¿¸FF¹F³F IZÔYýi (E¶FeAFBÊ) AüSX ÀFaÀ±FF³F ´Fiüôûd¦FIYe 
´Fi¶Fa²F³F BIYFBÊ (AFBÊMXeE¸F¹Fc) 
 
dUØF ´Fû¿F¯F ÀFaÀ±FF: ·FFSX°Fe¹F IÈYd¿F A³FbÀFa²FF³F ´FdSX¿FQ, ³FBÊ dQ»»Fe 
´Fi²FF³F A³UZ¿FIY: OXFG. E¸F. ¸Fb±FbIbY¸FFSX 
ÀFWX-A³UZ¿FIY: OXFG. ÀFbSXZVF QZU°IY»F, OXFG. ¶Fe.E¸F. ³FUe³FF, OXFG. þe. IaYQe´F³F, OXFG. dSX°Fb´F¯FFÊ ¶F`³FþeÊ AüSX OXFG. dU¿¯FbSXFþ, E¸F.AFSX. 
 
§FMXIY-I (´Fiüôûd¦FIYe ´Fi¶Fa²F³F BIYFBÊ ÀFaÀ±FF³F) IZY °FWX°F, ÀFaÀ±FF³F ¸FZÔ CX°´F³³F ¶FüdðIY ¦Fb¯FûÔ IYû ´FZMXZÔMX/IYFG´FeSXFBMX QFdJ»F IYSXIZY ÀFaSXdÃF°F dIY¹FF þF 
SXWXF WX`Ü ÀFaÀ±FF³F ¸FZÔ dUIYdÀF°F ´Fiüôûd¦FdIY¹FûÔ IYû dUd·F³³F ´FiQVFÊd³F¹FûÔ/¸FZ»FûÔ ¸FZÔ ·FF¦FeQFSXe IZY ¸FF²¹F¸F ÀFZ ´FiÀFFdSX°F dIY¹FF þF°FF WX`Ü U¿FÊ 2023 IZY QüSXF³F, 
¸FZÀFÀFÊ þe³Fûd¸F¢ÀF IYF»FÊ ´FiFBUZMX d»Fd¸FMXZOX, BaOX¶Fiû dSXÀF¨FÊ EaOX ¶FieÎOX¦F RYF¸ÀFÊ ´FiFBUZMX d»Fd¸FMXZOX, WX`QSXF¶FFQ, ¸FZÀFÀFÊ d»FdÀF¹FÀF OXZd»FMXRbY»F ¦FüSX¸FZMX ´FiF. 
d»F., ¶Fa¦F»FüSX, ̧ FZÀFÀFÊ ÀFe»OX E¹FSX ́ F`IZYÎþ¦F ̧ FMXZdSX¹F»F BadOX¹FF E»FE»F´Fe, ̧ Fba¶FBÊ, ̧ FZÀFÀFÊ E¢ÀF`¢MX OXF¹F¦³FûMXZIY ́ FiF. d»Fd¸FMXZOX, ̈ FZ³³FBÊ A³Fb¶Fa²F A³FbÀFa²FF³F 
´FdSX¹Fûþ³FFAûa IYF ÀFa¨FF»F³F IYSX³FZ IZY d»FE þ`ÀFe IaY´Fd³F¹FûÔ IZY ÀFF±F ÀF¸FÓFü°FF ÄFF´F³F ´FSX WXÀ°FFÃFSX dIYE ¦FE ±FZÜ BÀFIZY A»FFUF, ÀFWX¹Fû¦Fe A³FbÀFa²FF³F 
AüSX dUÀ°FFSX ¦Fd°FdUd²F¹FûÔ IYû IYSX³FZ IZY d»FE SXFa¨Fe BÊBÊBÊ, WX`QSXF¶FFQ þ`ÀFZ ÀFa¦FNX³F IZY ÀFF±F ÀF¸FÓFü°FF ÄFF´F³F ´FSX WXÀ°FFÃFSX dIYE ¦FE ±FZÜ U¿FÊ 2023 IZY 
QüSXF³F Qû MÑXZOX¸FFIÊY AüSX EIY Aüôûd¦FIY dOXþFB³F AFUZQ³F dIYEÜ §FMXIY-II IZY °FWX°F, SXûþ¦FFSX IZY AUÀFSX ´F`QF IYSX³FZ AüSX ¸FFaÀF / IbY¢IbYMX 
´FiÀFaÀIYSX¯F ¸FZÔ ½¹FUWXF¹FÊ CXô¸FûÔ IYû ¶FPÞXFUF QZ³FZ IZY CXïZV¹FûÔ IZY ÀFF±F E¶FeAFBÊ IZÔYýi IYe À±FF´F³FF IYe ¦FBÊ WX`Ü ¸FFaÀF CX°´FFQ³F AüSX ´FiÀFaÀIYSX¯F ¸FZÔ 
CXôd¸F°FF IYû ¶FPÞXFUF QZ³FZ IZY d»FE ¨FFSX B³F¢¹Fc¶FZMÐXÀF IYû ·F°FeÊ dIY¹FF ¦F¹FF ±FFÜ þF¦FøYIY°FF ´F`QF IYSX³FZ AüSX IYüVF»F dUIYFÀF IYû ¶FPÞXF³FZ IZY d»FE AFNX 
´FidVFÃF¯F IYF¹FÊIiY¸F AF¹Fûdþ°F dIYE ¦FEÜ UF²FUF³Fe RYFCXaOXZVF³F, ¶F`Ô¦F»FûSX IZY ÀFWX¹Fû¦F ÀFZ UZ³F d»F MX-AFGRY Ed¢ÀF»FZSXZVF³F IYF¹FÊIiY¸F AF¹Fûdþ°F dIY¹FF 
¦F¹FF WX`Ü E¸FEÀFE¸FBÊ WX`IYF±FFG³F 3.0 IZY d»FE AF¸FadÂF°F AFUZQ³FÜ ÀMXFMXÊA´ÀF IYû þF³FIYFSXe ´FiÀFFdSX°F IYSX³FZ IZY d»FE IYBÊ UZd¶F³FFSX IYF AF¹Fûþ³F 
dIY¹FF, ´FFdSXdÀ±Fd°FIYe °FaÂF ·FF¦FeQFSX - BÊBÊBÊ, WX`QSXF¶FFQ IZY ÀFF±F ÀF¸FÓFü°FF ÄFF´F³F ´FSX WXÀ°FFÃFSX dIYEÜ  
 
     U¿FÊ 2023 IZY QüSXF³F AF¹Fûdþ°F ´FidVFÃF¯F 

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

UFd¿FÊIY ´Fid°FUZQ³F 2023
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·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

U¿FÊ 2023 IZY QüSXF³F A³Fb¶Fa²F A³FbÀFa²FF³F ´FSX WXÀ°FFÃFSX 

U¿FÊ 2023 IZY QüSXF³F ´FiQF³F IYe ¦FBÊ ´FSXF¸FVFÊ/B³F¢¹Fc¶FZMX ÀFZUFEa 

´FFdSXdÀ±Fd°FIY °FaÂF ·FF¦FeQFSXûÔ IZY ÀFF±F ÀF¸FÓFü°FF ÄFF´F³F 

UFd¿FÊIY ´Fid°FUZQ³F 2023
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UZd¶F³FFSX AF¹Fûdþ°F 

IYF¹FÊVFF»FFEa/´FiQVFÊ³Fe ¸FZÔ ÀFWX·FF¦F 

¸Fb¦FeÊ CX°´FFQûÔ IZY ´FiÀFaÀIYSX¯F ´FSX IYüVF»F dUIYFÀF IYF¹FÊIiY¸F 10-13 A´Fi`»F, 2023

15 ÀFZ 19 ¸FBÊ, 2023 °FIY ¸Fc»¹F Ud²FÊ°F ¸FFaÀF CX°´FFQûÔ IZY ´FiÀFaÀIYSX¯F ´FSX IYüVF»F dUIYFÀF IYF¹FÊIiY¸F 

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

UFd¿FÊIY ´Fid°FUZQ³F 2023
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·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

³FF¶FFOXÊ ´FiF¹Fûdþ°F ´FidVFÃF¯F IYF¹FÊIiY¸FûÔ IZY QüSXF³F ¦Fd°FdUd²F¹FûÔ IYe ÓF»FIY 

UFd¿FÊIY ´Fid°FUZQ³F 2023
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CXôû¦F ·FF¦FeQFSXûÔ IZY ÀFF±F WXÀ°FFÃFdSX°F A³Fb¶Fa²F A³FbÀFa²FF³F ´FdSX¹Fûþ³FFEa 

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

UFd¿FÊIY ´Fid°FUZQ³F 2023
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·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

WXFBÊMXZ¢ÀF, WX`QSXF¶FFQ ¸FZÔ AF¹Fûdþ°F E¦Fie dIYÀFF³F E¢ÀF´Fû 3 ÀFZ 4  ¸FF¨FÊ, 2023

IÈYd¿F dUÄFF³F IYFa¦FiZÀF (EEÀFÀFe) IZY QüSXF³F E¦Fie E¢ÀF´Fû 10 ÀFZ 13 A¢MXc¶FSX, 2023 

UFd¿FÊIY ´Fid°FUZQ³F 2023
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ·FZOÞX AüSX ¶FIYSXe ¸Fc»¹F ßFÈaJ»FF ¸FZÔ ´FidVFÃF¯F AüSX ÃF¸F°FF d³F¸FFÊ¯F

dUØF ´Fû¿F¯F ÀFaÀ±FF: SXF¿MÑXe¹F ´FVFb²F³F d¸FVF³F
´Fi²FF³F A³UZ¿FIY: OXFG. ´Fe ¶FÀUF SXZçe ÀFWX-A³UZ¿FIY: OXFG. IaYQe´F³F
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): 15 »FFJ
AFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F ´FiFSXa·F: 2021 ÀFZ 2024

SXF¿MÑXe¹F ´FVFb²F³F d¸FVF³F ´FdSX¹Fûþ³FF IZY °FWX°F AFBÊÀFeEAFSX- SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F ¸FZÔ 2-3 ¸FF¨FÊ 2023 ÀFZ Qû dQ³FûÔ IYe AUd²F IYe EIY
SXF¿MÑXe¹F IYF¹FÊVFF»FF IYF AF¹Fûþ³F dIY¹FF ¦F¹FF ±FFÜ BÀF IYF¹FÊIiY¸F ¸FZÔ 31 RYe»OX ´FVFb d¨FdIY°ÀFIYûÔ ³FZ ·FF¦F d»F¹FFÜ OXFG. SXÎUQSX SXZçe, IbY»F´Fd°F,
´FeUeE³FAFSXMXeUe¹Fc ³FZ A´F³FZ CXQÐ§FFMX³F ·FF¿F¯F ¸FZÔ, ´FVFb CX°´FFQûÔ IZY d»FE AF»FF AFUV¹FIY°FFAûa IYû ´FcSXF IYSX³FZ IZY d»FE ´FVFb ÀUFÀ±¹F QZJ·FF»F IYe
´FFSXa´FdSXIY ´Fi¯FFd»F¹FûÔ IYF ´F°FF »F¦FF³FZ AüSX »FûIYd´Fi¹F ¶F³FF³FZ IYe AFUV¹FIY°FF ´FSX þûSX dQ¹FF, þû QUF AUVFZ¿FûÔ ÀFZ ¸Fb¢°F WX`ÔÜ Qû dQUÀFe¹F IYF¹FÊVFF»FF
IZY QüSXF³F dUd·F³³F ´FVFb²F³F SXû¦FûÔ þ`ÀFZ ¸FdÀMXdMXÀF, °U¨FF SXû¦FûÔ, »F¸´Fe °U¨FF SXû¦FûÔ, ´Fiþ³F³F dUIYFSXûÔ AFdQ IZY CX´F¨FFSX IZY d»FE BÊUeE¸F dUd²F¹FûÔ ´FSX
AF¸FadÂF°F ½¹FF£¹FF³F AüSX ´FiQVFÊ³F AF¹Fûdþ°F dIYE ¦FEÜ ÀFF¸FF³¹F ´FVFb SXû¦FûÔ IZY d»FE ³FÈUaVF-´FVFb d¨FdIY°ÀFF ÀFcÂFûÔ IYF ½¹FFUWXFdSXIY ́ FiQVFÊ³F OXFG ́ Fbd³³F¹FF¸Fcd°FÊ
³FZ dIY¹FFÜ ´Fid°F·FFd¦F¹FûÔ IZY »FF·F IZY d»FE E³FOXeAFSXAFBÊ, °F³FbUFÀF, AF¹FbUZÊdQIY IYFG»FZþûÔ, AF¹FbUZÊdQIY Aü¿Fd²F IaY´Fd³F¹FûÔ AFdQ IZY ´Fi£¹FF°F dUVFZ¿FÄFûÔ
õFSXF ½¹FF£¹FF³F AF¹Fûdþ°F dIYE ¦FEÜ IYF¹FÊVFF»FF ¸FZÔ ·FF¦F »FZ³FZ UF»FZ ´FVFb d¨FdIY°ÀFIYûÔ ÀFZ A³FbSXû²F dIY¹FF ¦F¹FF WX` dIY UZ A´F³FZ dQ³F-´Fid°FdQ³F IZY
A·¹FFÀF ¸FZÔ B³F °FSXeIYûÔ IYû ¶FPÞXFUF QZÔ AüSX A´F³FZ ÀFa¶Fad²F°F ³¹FF¹FF»F¹FûÔ ¸FZÔ dUd·F³³F AFBÊMXeIZY IYF A·¹FFÀF IYSXZÔÜ 
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ´FdSX¹Fûþ³FF IYF VFe¿FÊIY: þb¦FF»Fe IYSX³FZ UF»FZ þF³FUSXûÔ ¸FZÔ dOXd»Fd¦³FRYFBOX ²FF³F IZY ·FcÀFZ IYF
´Fû¿F¯F ¸Fc»¹FFaIY³F

dUØF ´Fû¿F¯F ÀFaÀ±FF: ÀFeEÀFAFBÊAFSX-AFBÊAFBÊÀFeMXe
´Fi²FF³F A³UZ¿FIY: OXFG. ´Fe ¶FÀUF SXZçe
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): 76.11 »FFJ
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: dQÀFa¶FSX 2022 ÀFZ þb»FFBÊ 2024

ÀFeEÀFAFBÊAFSX-AFBÊAFBÊÀFeMXe IZY ÀFWX¹Fû¦F ÀFZ kþb¦FF»Fe IYSX³FZ UF»FZ þF³FUSXûÔ ¸FZÔ dOXd»Fd¦³FRYFBOX ²FF³F IZY ·FcÀFZ IYF ´Fû¿F¯F ¸Fc»¹FFaIY³Fl ´FSX EIY ¶FFWXSXe
dUØF ´Fûd¿F°F ´FdSX¹Fûþ³FF IYe þF SXWXe WX`Ü 2023 IZY QüSXF³F, ´FdSX¹Fûþ³FF þ³FVFd¢°F IZY B³FdUMÑXû ´FF¨F³F AüSX B³F-dUMÑXû ¦F`ÀF CX°´FFQ³F ·F°FeÊ IZY d»FE
CX´FIYSX¯FûÔ IYe JSXeQ ´FcSXe WXû ¦FBÊ WX`Ü VFb¿IY ´FQF±FÊ ´FF¨F³F ÃF¸F°FF IYF B³F-dUMÑXû ¸Fc»¹FFaIY³F AüSX OXe-d»Fd¦³FRYFBOX ¨FFU»F ·FcÀFZ IZY ÀFF±F B³F-dUMÑXû ¦F`ÀF
CX°´FFQ³F ´FcSXF WXû ¦F¹FF WX`Ü ·F`ÔÀF A³FbÀFa²FF³F IZÔYýi, UZÔIYMXSX¸F³³FF¦FbOXZ¸F ¸FZÔ dOXd»Fd¦³FRYFBOX SXFBÀF ÀMÑXF-AF²FFdSX°F AFWXFSX ÀFZ ´Fûd¿F°F ³FSX ·F`ÔÀF IZY ¶FLXOÞXûÔ ¸FZÔ
UÈdð ÀFWX ´FF¨F³F ÃF¸F°FF A²¹F¹F³F ´FcSXF dIY¹FF ¦F¹FF WX`Ü dOXd»Fd¦³FRYFBOX SXFBÀF ÀMÑXF-AF²FFdSX°F AFWXFSX IZY ÀFF±F OXZ¹FSXe þF³FUSXûÔ ¸FZÔ ·FZOÞX AüSX Qb¦²F´FF³F
A²¹F¹F³F ¸FZÔ UÈdð A²¹F¹F³F VFbøY dIY¹FF þF SXWXF WX`Ü 
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SXF¿MÑXe¹F IYF¹FÊVFF»FF IZY °FWX°F ¦Fd°FdUd²F¹FûÔ IYe ÓF»FdIY¹FFh
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°FFd»FIYF 6. ·F`ÔÀF IZY ³FSX ¶FLXOÞXûÔ ¸FZÔ ÀF¸Fe´FÀ±F §FMXIYûÔ IZY À´Fá ´FF¨F³F (%) ´FSX OXeAFSXEÀF dJ»FF³FZ IYF ´Fi·FFU 

°FFd»FIYF-7 ·F`ÔÀF IZY ³FSX ¶FLXOÞXûÔ ¸FZÔ IYûdVFIYF d·FdØF §FMXIYûÔ IZY À´Fá ´FF¨F³F (%) ´FSX OXeAFSXEÀF dJ»FF³FZ IYF ´Fi·FFU 

d¨FÂF.8. d³F¹Fd¸F°F AüSX ´Fid°Fd¿NX°F ¨FFU»F IZY ·FcÀFZ IZY ÀFF±F B³F dUMÑXû ¦F`ÀF CX°´FFQ³F 

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ´FVFb²F³F AüSX IbY¢IbYMX CX°´FFQ ÀFbSXÃFF ´FSX AdJ»F ·FFSX°Fe¹F ³FZMXUIÊY ´FdSX¹Fûþ³FF

dUØF ´Fû¿F¯F ÀFaÀ±FF: AFBÊÀFeEAFSX
´Fi²FF³F A³UZ¿FIY: OXFG. EÀF. IY»´F³FF
ÀFWX-A³UZ¿FIY: OXFG. E¸F. ¸Fb±FbIbY¸FFSX AüSX OXFG. ´Fe. ¶FÀUF SXZçe
¸FaþcSXe ÀFa. AüSX SXFdVF (÷Y): ERY.ÀFa.EEÀF/11/1/2022 EEÀFAFSX IV (BÊ-178206)
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: ´FiFSXa·F d°Fd±F: 28.06.2022

d¨FIY³F IZY ̧ FFaÀF ³F¸Fc³FûÔ ̧ FZÔ ¶FFSXWX dUd³F¹Fd¸F°F EaMXe¸FFBIiYûd¶F¹F»F AUVFZ¿FûÔ (¢»FûSXMXZMÑXFÀFFBd¢»F³F, MXZMÑXFÀFFBd¢»F³F, AFG¢ÀFeMXZMÑXFÀFFBd¢»F³F, »FZUû »FFG¢ÀFFdÀF³F,
E³FSXû »Fû¢ÀFFdÀF³F, ´FZ »Fû¢ÀFFdÀF³F, ³FFG »FÊFG¢ÀFFdÀF³F, ÀFb»RYFOXFBÊd¬F³F, ÀF»RYFOXûd¢ÀF³F, ÀFb»×RYF¸FZ±Fûd¢ÀF³F, ÀFb»×RYF¸FZ±Fû¢ÀFF¬Fû»F, ÀFb»×RYF¸FZ±FF¬Fe³F
AüSX MÑXFB¸FZ±Fûd´Fi¸F) IZY EIY ÀFF±F d³F²FFÊSX¯F IZY d»FE EIY ̈ FbÎ³FQF AüSX ÀFaUZQ³FVFe»F B³F-WXFCXÀF ̧ F»MXe SXZdÀFOXÀF MXZÔOXZ¸F ̧ FFÀF À´FZ¢MÑXû¸FZdMÑXIY dUd²F À±FFd´F°F
IYe þF SXWXe WX`Ü d³F¿IY¿FÊ¯F Acetonitrile ¸FZÔ EDTA AüSX 0.5% RYFGd¸FÊIY EdÀFOX IYF CX´F¹Fû¦F IYSXIZY dIY¹FF ¦F¹FF ±FFÜ ¹FWX EIY»F-¨FSX¯F ´FidIiY¹FF
ÀUeIYF¹FÊ UÀFc»Fe IZY ÀFF±F B»FZ¢MÑXûÀ´FiZ BaMXSX×RZYÀF ¸FZÔ ¸F`dMÑX¢ÀF-ÀFa¶Fad²F°F dÀF¦³F»F Q¸F³F IYû d³F¹FadÂF°F IYSX³FZ IZY d»FE ´F¹FFÊ~ øY´F ÀFZ ÀFFRY d³FIYF»F³FZ IYF
CX°´FFQ³F IYSX°Fe WX`Ü AIÊY ¸FZÔ ¸F»MXe¢»FFÀF ¸F»MXeSXZdÀFOXÀF IYû 0.1 RYFGd¸FÊIY EdÀFOX AüSX ¸FZ±F³FFG»F UF»FZ ¸Fû¶FFB»F ¨FSX¯F IZY ÀFF±F PXF»F CX°ÀFþÊ³F ¸FûOX
¸FZÔ dSXUÀFÊ ¨FSX¯F Ed¢UMXe ¶FeBÊE¨F ÀFe18 IYFG»F¸F (100 d¸F¸Fe Ÿ 2.1 d¸F¸Fe, 1.7 d¸F¸Fe) ´FSX A»F¦F dIY¹FF ¦F¹FF ±FFÜ IYBÊ ´Fid°FdIiY¹FF d³F¦FSXF³Fe
(E¸FAFSXE¸F) IZY ÀFF±F B»FZ¢MÑXûÀ´FiZ E»FÀFe-E¸FEÀF/E¸FEÀF IYF CX´F¹Fû¦F IYSX³FF, ÀFa¶Fad²F°F A¦FiQc°F AF¹F³FûÔ ÀFZ ýi½¹F¸FF³F MXbIYOÞXûÔ IYe °Fe½Fi°FF IZY AF²FFSX
´FSX EaMXe¸FFBIiYûd¶F¹F»F AUVFZ¿FûÔ IYe ´FWX¨FF³F AüSX ´FdSX¸FF¯FeIYSX¯F dIY¹FF ¦F¹FF ±FF: AûMXeÀFe 461> 426, 461> 443; ÀFeMXeÀFe 479> 444, 479>
462; BÊE³FAFSX 360> 244, 360> 71; ³F WXe 320>  233, 320>  230; MXeE¸F´Fe 291> 122, 291>  229; EÀFOXeE¢ÀF 310> 155,
310> 91; EÀFE¸FMXe 278> 185, 278> 91; EÀFE¸FþZOX 253> 91, 253> 155 AüSX EÀFOXeþZOX 250> 91, 250> 155 IiY¸FVF:Ü SX`dJIY°FF
³FZ 2-500 ́ Fe´Fe¶Fe IYe ̧ FFÂFF ÀFe¸FF ÀFZ Ad²FIY A¨LXF dRYMX (´Fid°F¦F¸F³F ¦Fb¯FFaIY 0 0.99) ́ FiÀ°Fb°F dIY¹FF, dþÀF¸FZÔ ̧ FFÂFF IYe IY¸F ÀFe¸FF (E»FE»FAû¢¹Fc)
2 ¸FFBIiYû/dIY»Fû¦FiF¸F ±FeÜ E»FAû¢¹Fc IYûOXZ¢ÀF õFSXF d³F²FFÊdSX°F Ad²FIY°F¸F AUVFZ¿F ÀFe¸FF (E¸FAFSXE»F) ÀFZ IY¸F WX`Ü d³F¦FSXF³Fe IZY CXïZV¹F ÀFZ, WX`QSXF¶FFQ
VFWXSX AüSX CXÀFIZY AFÀF´FFÀF ÀFZ »F¦F·F¦F ÀFü d¨FIY³F IZY ¸FFaÀF IZY ³F¸Fc³FZ EIYÂF dIYE ¦FE ±FZÜ AF¦FZ IYF dUV»FZ¿F¯F ´Fi¦Fd°F ´FSX WX`Ü 

42

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

d¨FÂF 9 E»FÀFe-BÊEÀFAFBÊ-E¸FEÀF/E¸FEÀF IYF
CX´F¹Fû¦F IYSXIZY ¶FWXbÀ°FSXe¹F dUd³F¹Fd¸F°F
EaMXe¸FFBIiYûd¶F¹F»ÀF IYF E¸FAFSXE¸F IiYû¸F`MXû¦FiF¸F 
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ½¹FF´FIY ´FiûdMXAûd¸FIY QÈdáIYû¯F AüSX ´FVFb-½¹Fb°´F³³F dþ»FZdMX³F IZY ´Fi¸FF¯FeIYSX¯F IZY d»FE
AFUV¹FIY°FF IZY Î¶FQb-´FSX-´FiUFWX ´FSXJ IYF dUIYFÀF

dUØF ´Fû¿F¯F ÀFaÀ±FF: þ`U ´Fiüôûd¦FIYe dU·FF¦F, ·FFSX°F ÀFSXIYFSX
´Fi²FF³F A³UZ¿FIY: OXFG. dSX°Fb´F¯FFÊ ¶F`³FþeÊ
ÀFWX-A³UZ¿FIY: OXFG. ³FUe³FF, ¶Fe.E¸F., AüSX OXFG. dU¿¯FbSXFþ E¸FAFSX
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): ¶FeMXe/´Fe46572/EE¢¹Fc/1/856/2022; 27.62 »FFJ
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F °FFSXeJ: dÀF°Fa¶FSX 2023 ÀFZ dÀF°Fa¶FSX 2026

þZ»FFdMX³F d³F¿IY¿FÊ¯F ´FidIiY¹FF IYû A³FbIcYd»F°F IYSX³FZ AüSX þZ»FFdMX³F IYe WXFBOÑXû¢ÀFe´Fiû»FFB³F ÀFF¸F¦Fie IYû d³F²FFÊdSX°F IYSX³FZ IZY d»FE ´FdSX¹Fûþ³FF IYe
AU²FFSX¯FF IYe ¦FBÊ ±FeÜ ¸Fb¦FeÊ IYe °U¨FF, ¦FûþF°Fe¹F °U¨FF, AüSX VFcIYS IYe °U¨FF ÀFZ þZ»FZdMX³F d³F¿IY¿FÊ¯F IYe ´FidIiY¹FF IYû A³FbIcYd»F°F dIY¹FF ¦F¹FF ±FFÜ
°U¨FF IZY ³F¸Fc³FZ IYe WXFBOÑXû¢ÀFe´Fiû»FFB³F ÀFF¸F¦Fie d³F²FFÊdSX°F IYe ¦FBÊ ±FeÜ d¨FIY³F °U¨FF, VFcIYSX IYe °U¨FF AüSX ·F`ÔÀF IYe dLX´Fe °U¨FF IYe WXFBOÑXû¢ÀFe´Fiû»FFB³F
ÀFF¸F¦Fie IiY¸FVF: 14.07%, 18.85% AüSX 18.68% ´FFBÊ ¦FBÊÜ 

d¨FÂF 10. ¸Fb¦FeÊ IYe °U¨FF ÀFZ dþ»FZdMX³F d³FIYF»F³FZ IYe ´FidIiY¹FF 

d¨FÂF 11: VFcIYS IZY JF»F ÀFZ dþ»FZdMX³F d³FIYF»F³FZ IYe ´FidIiY¹FF 
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E³FE¶FeE»F ¸FF³¹F°FF IZY d»FE ÀF¸F±FÊ³F SXZRYSX»F ´Fi¹Fû¦FVFF»FF IYF ÀFbQÈPÞXeIYSX¯F 
 
dUØF ´Fû¿F¯F ÀFaÀ±FF: ·FFSX°Fe¹F JFô ÀFbSXÃFF AüSX ¸FF³FIY ´FiFd²FIYSX¯F (ERYEÀFEÀFEAFBÊ) 
´FdSX¹Fûþ³FF ´Fi¸FbJ: OXFG. EÀF ¶Fe ¶FFSX¶FbðZ 
´FdSX¹Fûþ³FF ÀFWX¹Fû¦Fe: OXFG. dU¿¯FbSXFþ, E¸F.AFSX., OXFG. Qe´FIY ¶Fe. SXFUc»F, OXFG. E¸F. ¸Fb±FbIbY¸FFSX 
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): EÀFAû/EOXeUe (¢¹FcE) 137/22-23 dQ³FFaIY 29.03.2023); 20.00 »FFJ 
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F °FFSXeJ: A´Fi`»F 2023 ÀFZ ¸FF¨FÊ 2024 
 
·FFSX°Fe¹F JFô ÀFbSXÃFF AüSX ¸FF³FIY ´FiFd²FIYSX¯F (ERYEÀFEÀFEAFBÊ) õFSXF ÀF¸Fd±FÊ°F BÀF ´FdSX¹Fûþ³FF ³FZ EIY»F ¶F`³FSX IZY °FWX°F AFBÊÀFeEAFSX-SXF¿MÑXe¹F ¸FFaÀF 
A³FbÀFa²FF³F ÀFaÀ±FF³F (AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ) IYe E³FE¶FeE»F-¸FF³¹F°FF ´FiF~ ´Fi¹Fû¦FVFF»FFAûa IYû ÀFRY»F°FF´FcUÊIY ´FVFb²F³F CX°´FFQ - ´FSXeÃF¯F 
AüSX ´Fi¸FF¯F³F ´Fi¹Fû¦FVFF»FF (E»F´Fe-MXeÀFeE»F) A´F¦FiZOX AüSX EIYeIÈY°F dIY¹FF WX`Ü ¹FWX EIYeIYSX¯F ÀFa¨FF»F³F IYû ÀFb½¹FUdÀ±F°F IYSX°FF WX` AüSX ´FVFb²F³F 
CX°´FFQûÔ IYe EIY dUÀ°FÈ°F ßFÈaJ»FF IZY d»FE ½¹FF´FIY ´FSXeÃF¯F AüSX ´Fi¸FF¯F³F ÀFZUFAûa IZY d»FE ´Fi¹Fû¦FVFF»FF IYe ´Fid°F¶Fð°FF IYû QVFFÊ°FF WX`Ü ´FdSX¹Fûþ³FF ³FZ 
´Fi¸FFd¯F°F ÀFaQ·FÊ ÀFF¸F¦Fie (ÀFeAFSXE¸F) AüSX ÀFaQ·FÊ ÀFF¸F¦Fie (AFSXE¸FEÀF) IYe JSXeQ IYe ÀFbdU²FF ´FiQF³F IYe, þû ÀFMXeIY AüSX dUVUÀF³Fe¹F ´FSXeÃF¯F 
´FdSX¯FF¸FûÔ IZY d»FE AFUV¹FIY WX`ÔÜ E»F´Fe-MXeÀFeE»F ³FZ ̧ FFaÀF ́ FiþFd°F¹FûÔ (EÀFAû/EOXeUe (¢¹FcE)137/22-23 dQ³FFaIY 29.03.2023) IYe ´FWX¨FF³F, 
¸FFaÀF ¸FFBIiYû¶FF¹Fû»FFGþe AüSX ÀFaSX¨F³FF ̧ FF´FQaOXûÔ IZY d»FE ́ FiUe¯F°FF ́ FSXeÃF¯F IYF¹FÊIiY¸FûÔ ̧ FZÔ ÀFdIiY¹F øY´F ÀFZ ·FF¦F d»F¹FF, þû d³FSXa°FSX ÀFb²FFSX AüSX Aa°FSXSXF¿MÑXe¹F 
¸FF³FIYûÔ IZY ´FF»F³F IZY d»FE A´F³Fe ´Fid°F¶Fð°FF IYF ´FiQVFÊ³F IYSX°FZ WX`ÔÜ U¿FÊ 2023 ¸FZÔ, E»F´Fe-MXeÀFeE»F IZY EIY ¸FWX°U´Fc¯FÊ §FMXIY, ¸FFaÀF ´FiþFd°F ´FWX¨FF³F 
´Fi¹Fû¦FVFF»FF (E¸FEÀFAFBÊE»F), ³FZ IbY»F 45 dUdU²F ³F¸Fc³FûÔ IYû ÀFRY»F°FF´FcUÊIY ÀFaÀFFd²F°F AüSX dUV»FZ¿F¯F dIY¹FFÜ BÀF ½¹FF´FIY SXZÔþ ¸FZÔ IY©FZ ¸FFaÀF, 
¸FFaÀF CX°´FFQûÔ, SX¢°F, ¨FFSXF, ´Fû¿F¯F ´FcSXIY IZY ÀFF±F-ÀFF±F °U¨FF AüSX ¶FF»FûÔ IZY ³F¸Fc³FZ VFFd¸F»F ±FZÜ dUVFZ¿F øY´F ÀFZ, ´Fi¹Fû¦FVFF»FF IZY ÀF¸Fd´FÊ°F ´Fi¹FFÀFûÔ IZY 
´FdSX¯FF¸FÀUøY´F IbY»F ÷Y 8,02,400 / - SXFþÀU CX°´F³³F WXbAFÜ 

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: QZVF ¸FZÔ JFô ´FSXeÃF¯F ´Fi¯FF»Fe IYû ¸Fþ¶Fc°F IYSX³FF 
 
dUØF ´Fû¿F¯F ÀFaÀ±FF: ERYEÀFEÀFEAFBÊ 
´FdSX¹Fûþ³FF ´Fi¸FbJ: OXFG EÀF ¶Fe ¶FFSX¶FbðZ 
´FdSX¹Fûþ³FF CX´F-´Fi¸FbJ: OXFG. dU¿¯FbSXFþ, E¸F.AFSX., OXFG. Qe´FIY ¶Fe SXFUc»F, OXFG. E¸F. ¸Fb±FbIbY¸FFSX AüSX OXFG. EÀF. IY»´F³FF 
´FdSX¹Fûþ³FF ÀFWX¹Fû¦Fe: ÀF·Fe U`ÄFFd³FIY 
ÀUeIÈYd°F ÀFa£¹FF AüSX SXFdVF (÷Y.): (EÀFAû/EOXeUe (¢¹FcE) 137/22-23 dQ³FFaIY 29.03.2023); 52.00 »FFJ 
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F °FFSXeJ: A´Fi`»F 2023 ÀFZ ¸FF¨FÊ 2024 
 
JFô ´FSXeÃF¯F ´Fi¹Fû¦FVFF»FFAûa IYe ÃF¸F°FF d³F¸FFÊ¯F ´FdSX¹Fûþ³FF ·FFSX°F ¸FZÔ JFô ÀFbSXÃFF ¸FZÔ ÀFb²FFSX IYe dQVFF ¸FZÔ ERYEÀFEÀFEAFBÊ õFSXF EIY ¸FWX°U´Fc¯FÊ 
IYQ¸F IYF ´Fid°Fd³Fd²F°U IYSX°Fe WX`Ü »FdÃF°F ´FidVFÃF¯F IYF¹FÊIiY¸F ´FiQF³F IYSXIZY, ´FdSX¹Fûþ³FF ´Fi¹Fû¦FVFF»FF IYd¸FÊ¹FûÔ IYû ÀFVF¢°F ¶F³FF°Fe WX`, SXF¿MÑXe¹F ´FSXeÃF¯F 
¶Fbd³F¹FFQe PXFa¨FZ IYû ̧ Fþ¶Fc°F IYSX°Fe WX`, AüSX Aa°F°F: SXF¿MÑX IZY ³FF¦FdSXIYûÔ IZY ÀUFÀ±¹F IYe SXÃFF IYSX°Fe WX`Ü BÀF ́ FdSX¹Fûþ³FF IZY °FWX°F, WX¸F³FZ ̈ FFSX ½¹FFUWXFdSXIY 
´FidVFÃF¯F IYF¹FÊIiY¸F ÀFRY»F°FF´FcUÊIY AF¹Fûdþ°F dIYE WX`Ô, dþÀF¸FZÔ ¸FFaÀF AüSX ¸FFaÀF CX°´FFQûÔ, ¸FFaÀF AF¯FdUIY þeUdUÄFF³F AüSX ¸FFBIiYû¶FF¹Fû»FFGþe ¸FZÔ 
ÃF`d°Fþ ÀFbSXÃFF ¸FF³FQaOX VFFd¸F»F WX`ÔÜ WX¸F³FZ AFNX SXFª¹F JFô ´Fi¹Fû¦FVFF»FFAûa AüSX Ad²FÀFcd¨F°F ´Fi¹Fû¦FVFF»FFAûa IZY 44 ´Fid°F·FFd¦F¹FûÔ IYû ¸FFaÀF dUV»FZ¿F¯F 
¸FZÔ ¸FWX°U´Fc¯FÊ IYüVF»F IZY ÀFF±F ´FidVFdÃF°F dIY¹FF WX`Ü 
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ÀFRY»F°FF´FcUÊIY AF¹Fûdþ°F dIYE ¦FE dUd·F³³F ´FiF¹Fûd¦FIY ´FidVFÃF¯F IYF¹FÊIiY¸F
l ¸FFaÀF AüSX ¸FFaÀF CX°´FFQûÔ (2 ÀFÂF) ¸FZÔ ÀFbSXÃFF ¸FF´FQaOXûÔ IYF d³F²FFÊSX¯F: ERYEÀFEÀFAFSX 2011 dQVFFd³FQZÊVFûÔ IZY A³Fb´FF»F³F IZY d»FE ¸FFaÀF AüSX

¸FFaÀF CX°´FFQûÔ IYF dUV»FZ¿F¯F IYSX³FZ IZY d»FE ¦FWX³F ÄFF³F AüSX ½¹FFUWXFdSXIY IYüVF»F IZY ÀFF±F ´Fid°F·FFd¦F¹FûÔ IYû ´FiQF³F dIY¹FF ¦F¹FF, dþÀF¸FZÔ ÀF·Fe
´FiFÀFad¦FIY ¸FF³FQaOX VFFd¸F»F WX`ÔÜ

l JFô ´FSXeÃF¯F ¸FZÔ ¶Fbd³F¹FFQe AüSX CX³³F°F AF¯FdUIY °FIY³FeIY: AF¯FdUIY °FIY³FeIYûÔ ¸FZÔ CX³³F°F IYüVF»F UF»FZ ÀFbÀFdªþ°F ´Fid°F·FF¦Fe, dUVFZ¿F øY´F ÀFZ
¸FFaÀF ´FiþFd°F¹FûÔ IYe ´FWX¨FF³F ´FSX ²¹FF³F IZÔYdýi°F IYSX³FF, JFô ÀFbSXÃFF AFVUFÀF³F IYF EIY ¸FWX°U´Fc¯FÊ ´FWX»FcÜ

l ¸FFaÀF AüSX ¸FFaÀF CX°´FFQûÔ IYF ¸FFBIiYû¶FF¹Fû»FFGdþIY»F ´FSXeÃF¯F: ÀU¨LX°FF AüSX JFô ÀFbSXÃFF ¸FF³FQaOXûÔ IYû ÀFaÀFFd²F°F IYSX³FZ IZY d»FE ´FiFÀFad¦FIY CX³³F°F
¸FFBIiYû¶FF¹Fû»FFGdþIY»F ´FSXeÃF¯F dUd²F¹FûÔ ¸FZÔ ´Fid°F·FFd¦F¹FûÔ IYe ÀF¸FÓF AüSX ½¹FFUWXFdSXIY ´FiUe¯F°FFÜ

´FdSX¹Fûþ³FF IZY ÀFa·FFdU°F ´Fi·FFU:
1. ¶FPÞXe WXbBÊ JFô ÀFbSXÃFF: ¶FZWX°FSX dUV»FZ¿F¯FF°¸FIY IYüVF»F AüSX JFô ´FSXeÃF¯F IYd¸FÊ¹FûÔ IYF ÄFF³F ÀFe²FZ Ad²FIY ÀFMXeIY AüSX dUVUÀF³Fe¹F JFô ÀFbSXÃFF

´FSXeÃF¯F ¸FZÔ A³FbUFQ IYSX ÀFIY°FF WX`, dþÀFÀFZ JFô þd³F°F ¶Fe¸FFdSX¹FûÔ IYF ¶FZWX°FSX ´F°FF »F¦FF¹FF þF ÀFIY°FF WX` AüSX SXûIY±FF¸F IYe þF ÀFIY°Fe WX`Ü

2. SXF¿MÑXe¹F JFô ´FSXeÃF¯F ´Fi¯FF»Fe IYû ¸Fþ¶Fc°F ¶F³FF³FF: ¹FWX ´FdSX¹Fûþ³FF dUd·F³³F SXFª¹FûÔ ¸FZÔ ´Fi¹Fû¦FVFF»FF IYd¸FÊ¹FûÔ IYû IYüVF»F ´FiQF³F IYSXIZY EIY Ad²FIY
¸Fþ¶Fc°F AüSX IbYVF»F SXF¿MÑXe¹F JFô ´FSXeÃF¯F ´Fi¯FF»Fe ¸FZÔ ¹Fû¦FQF³F QZ°Fe WX`Ü

3. CX´F·Fû¢°FF dUVUFÀF: ÀFMXeIY AüSX dUVUÀF³Fe¹F JFô ´FSXeÃF¯F IYû ¶FPÞXFUF QZIYSX, ´FdSX¹Fûþ³FF CX´F·Fû¢°FFAûa IZY ¶Fe¨F CX³FIZY õFSXF CX´F·Fû¦F dIYE
þF³FZ UF»FZ ·Fûþ³F IYe ÀFbSXÃFF IZY ÀFa¶Fa²F ¸FZÔ dUVUFÀF AüSX dUVUFÀF ´F`QF IYSX°Fe WX`Ü 
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A³Fb¶Fa²F A³FbÀFa²FF³F ´FdSX¹Fûþ³FFEa

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: IYûdVFIYF-ÀFaUd²FÊ°F ¸FFaÀF CX°´FFQ³F IZY d»FE dUd·F³³F ÀFaÀIÈYd°F dÀ±Fd°F¹FûÔ IZY °FWX°F ÀMXZ¸F
IYûdVFIYFAûa IYF A»F¦FFU, dUVFZ¿F°FF AüSX ¦Fb¯FF

´FiF¹FûþIY EþZÔÀFe: ¸FZÀFÀFÊ ³FeMX ¸FeMX, ³FBÊ dQ»»Fe
MXe¸F »FeOXSX: OXFG. ÀFe. SXF¸FIÈY¿¯F
´FdSX¹Fûþ³FF »FF¦F°F: ÷Y. 4.32 »FFJ
´FdSX¹Fûþ³FF AUd²F: A¦FÀ°F 2022 ÀFZ A¦FÀ°F 2024

¸FSXZ»F dRYVF (¨F³³FF ÀMÑXFBMXF) ¸FFaÀF´FZVFe IYûdVFIYFAûa IYû ÀFZ»F IY»¨FSX »FFÀIY ¸FZÔ ÀFaUd²FÊ°F dIY¹FF ¦F¹FF ±FF, dþÀF¸FZÔ 5% CO2 IZY ÀFF±F dIYÀFe ·Fe
ÀFeSX¸F IZY d¶F³FF 10 E¸FE»F DMEM ¸FedOX¹FF IZY ÀFF±F ¹FF 5% CO2 ´FiQF³F dIYE d¶F³FF AüSX 37°C ´FSX ¹FF IY¸FSXZ IZY °FF´F¸FF³F (ÀFZ»F ÀMÑXZ³FSX ¸FZ±FOX
¹FF ÀFZÔMÑXe ¹Fc¦FZVF³F ¸FZ±FOX ¹FF MÑXFBd´ÀF³FFBþZVF³F ¸FZ±FOX) ´FSX dUIYdÀF°F dIY¹FF ¦F¹FF ±FFÜ  ¸FLX»Fe ÀFZ»F ¦Fû»Fe IZY CX°´FFQ³F IZY d»FEÜ 5% d¨FIY³F ÀFeSX¸F IZY
ÀFF±F ¹FF d¨FIY³F ÀFeSX¸F IZY d¶F³FF ÀFZ»F UÈdð IZY ¶Fe¨F IYûBÊ Aa°FSX ³FWXeÔ ±FFÜ BÀFd»FE, d¨FIY³F ÀFeSX¸F þûOÞXZ d¶F³FF d³F»Fa¶F³F ¸FZÔ IYûdVFIYFEa CX¦FFBÊ þF ÀFIY°Fe
WX`ÔÜ 10 E¸FE»F OXeE¸FBÊE¸F ¸FF²¹F¸F ¹FF 25 E¸FE»F OXeE¸FBÊE¸F ¸FF²¹F¸F IZY ÀFF±F ÀFZ»F UÈdð ¸FZÔ IYûBÊ Aa°FSX ³FWXeÔ ±FFÜ BÀFd»FE, Ad²FIY OXeE¸FBÊE¸F
¸FedOX¹FF þûOÞXIYSX, IYûBÊ Ad°FdSX¢°F UÈdð ³FWXeÔ WXbBÊÜ

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: SXÀF ¸FZÔ ´Fid°FÀ´F²FFÊ°¸FIY »FF·F IZY d»FE ¶FFþFSX ¸FZÔ CX´F»F¶²F d¨FIY³F IZY ÀFF±F d»FdVF¹FÀF d¨FIY³F
IYF ¸Fc»¹FFaIY³F AüSX °Fb»F³FF

´FiF¹FûþIY EþZÔÀFe: ¸FZÀFÀFÊ d»FdÀF¹FÀF OXZd»FMXRbY»F ¦FüSX¸FZMX ´FiF. d»F., ¶Fa¦F»FüSX
MXe¸F »FeOXSX: OXFG. ³FUe³FF, ¶Fe.E¸F.
MXe¸F IZY ÀFQÀ¹F: OXFG. E¸F. ¸Fb±FbIbY¸FFSX, OXFG. dSX°Fb´F¯FFÊ ¶F`³FþeÊ, ßFe RY¯FeIbY¸FFSX AüSX ßFe¸F°Fe IaY¨F³FF IYû¸¸Fe
´FdSX¹Fûþ³FF »FF¦F°F: ÷Y. 3.54 »FFJ
´FdSX¹Fûþ³FF AUd²F: A¦FÀ°F 2023 ÀFZ þ³FUSXe 2024

d¨FÂF 12: (IY) dRYVF ´F`»FZMX, (£F) d¨FIY³F ´F`»FZMX, (¦F) dRYVF ÀFZ»F, (§F) d¨FIY³F ÀFZ»F IYe LXdU¹FFa
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BÀF ´FdSX¹Fûþ³FF IYe ´FdSXIY»´F³FF dUd·F³³F ¸FFaÀF ¦Fb¯FUØFF dUVFZ¿F°FFAûa IYF ¸Fc»¹FFaIY³F IYSX³FZ IZY d»FE IYe ¦FBÊ ±Fe þû IY©FZ AüSX ´FIZY WXbE d¨FIY³F IYe
SXÀF°FF ¸FZÔ ¹Fû¦FQF³F IYSX°FZ WX`Ô AüSX ÀFZÔÀFdSX¹F»F ¸Fc»¹FFaIY³F/°Fb»F³FF IZY ÀFF±F ÀFWXÀFa¶Fð WXû³FZ IZY d»FE EIY SXÀF°FF ÀFc¨FIYFaIY ´FSX ´FWXba¨F°FZ WX`ÔÜ þcÀFe IYû
¶FSXIYSXFSX SXJ³FZ / ³¹Fc³F°F¸F ³FbIYÀFF³F IZY d»FE ¸FF³FIY JF³FF ´FIYF³FZ IYe dUd²F IZY ¸Fc»¹FFaIY³F AüSX d³F²FFÊSX¯F IZY d»FE A²¹F¹F³F ·Fe dIY¹FF ¦F¹FF ±FFÜ
d³F¿IY¿FûË ³FZ CX©F (´Fe < 0.05) þ»F ²FFSX¯F ÃF¸F°FF (OX¶»¹FcE¨FÀFe), Ad·F½¹F¢°F ³F¸Fe (BÊE¸F), AüSX UZMX ¸FFIZÊYMX d¨FIY³F IZY ÀFF´FZÃF d»FdÀF¹FÀF
d¨FIY³F ¸FZÔ IY¸F JF³FF ´FIYF³FZ IYF ³FbIYÀFF³F (´Fe < 0.05) IYF ÀFaIZY°F dQ¹FFÜ SXÀF IZY d»FE EE¸FEÀFE 8-´UFBaMX ´F`¸FF³FZ IYF CX´F¹Fû¦F IYSXIZY ÀFaUZQe
¸Fc»¹FFaIY³F UZMX ¸FFIZÊYMX d¨FIY³F IZY d»FE 4.5-5.5 (±FûOÞXF ÀFcJF ÀFZ ¸F²¹F¸F SXÀF) AüSX d»FdÀF¹FÀF d¨FIY³F IZY d»FE 7.0-8.0 (¶FWXb°F SXÀFQFSX ÀFZ A°¹Fa°F
SXÀF) IZY ÀIYûSX IYû Bad¦F°F IYSX°FF WX`Ü SXÀF°FF IZY CX´F·Fû¢°FF ¸Fc»¹FFaIY³F ³FZ UZMX ¸FFIZÊYMX IZY d¨FIY³F IZY d»FE 10-55% (³FF´FÀFaQ) AüSX d»FdÀF¹FÀF d¨FIY³F
IZY d»FE 50-75% (þ`ÀFZ A°¹Fd²FIY) IYF ÀFaIZY°F dQ¹FFÜ 

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: NXaOXF AüSX ÀFb´FSXd¨F»OX ¸FFaÀF/´Fû»MÑXe IZY d»FE ´F`IZYÎþ¦F WXÀ°FÃFZ´F- ¦Fb¯FUØFF AüSX VFZ»RY-
»FFBRY ¸FZÔ ÀFb²FFSX IZY d»FE EIY ½¹FFUWXFdSXIY ÀF¸FF²FF³F

´FiF¹FûþIY EþZÔÀFe: ¸FZÀFÀFÊ ÀFe»OX E¹FSX ´F`IZYÎþ¦F ¸FMXZdSX¹F»F (·FFSX°F) E»FE»F´Fe, ¸Fba¶FBÊ
MXe¸F »FeOXSX: OXFG. ³FUe³FF, ¶Fe.E¸F.
MXe¸F IZY ÀFQÀ¹F: OXFG. E¸F. ¸Fb±FbIbY¸FFSX, OXFG. Qe´FIY ¶Fe. SXFDY»F, AüSX OXFG. dSX°Fb´F¯FFÊ ¶F`³FþeÊ,
´FdSX¹Fûþ³FF »FF¦F°F: ÷Y. 5.09 »FFJ
´FdSX¹Fûþ³FF AUd²F: dQÀFa¶FSX 2023 ÀFZ þb»FFBÊ 2024

BÀF ´FdSX¹Fûþ³FF IYe ´FdSXIY»´F³FF d¨FÎ»F¦F °FF´F¸FF³F ´FSX dUd·F³³F ´F`IZYÎþ¦F dÀ±Fd°F¹FûÔ IZY °FWX°F °FFþF ¸FFaÀF AüSX ´Fû»MÑXe IYe ¦Fb¯FUØFF AüSX VFZ»RY-»FFBRY
IYF AFIY»F³F IYSX³FZ AüSX ¸FFaÀF AüSX ´Fû»MÑXe ¸FZÔ ·Füd°FIY-SXFÀFF¹Fd³FIY ¦Fb¯FUØFF AüSX ¸FFBIiYû¶FF¹Fû»FFGdþIY»F ´FdSXU°FÊ³FûÔ ´FSX U`¢¹Fc¸F ´F`IZYÎþ¦F AüSX ÀFb´FSX-
d¨FÎ»F¦F IZY ´Fi·FFU IYF ¸Fc»¹FFaIY³F IYSX³FZ IZY d»FE IYe ¦FBÊ ±FeÜ

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: AFSXEAFSX Ed»FÀFF dIYMX IYF ÀF°¹FF´F³F

´FiF¹FûþIY EþZÔÀFe: ¸FZÀFÀFÊ E¢ÀF`¢MX OXF¹F¦³FûMXZIY ´FiF. d»F., ¨FZ³³FBÊ
MXe¸F »FeOXSX: OXFG. dU¿¯FbSXFþ E¸FAFSX
MXe¸F IZY ÀFQÀ¹F: OXFG. ´Fe. ¶FÀUF SXZçe AüSX OXFG. Qe´FIY ¶Fe SXFUc»F
´FdSX¹Fûþ³FF »FF¦F°F: ÷Y. 1.41 »FFJ
´FdSX¹Fûþ³FF AUd²F: dQÀFa¶FSX 2023 ÀFZ þc³F 2024
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d¨FÂF 13: d»FdÀF¹FÀF d¨F»OX d¨FIY³F ¸FFaÀF AüSX ½¹FFUÀFFd¹FIY øY´F ÀFZ CX´F»F¶²F UZMX ¸FFIZÊYMX WXFGMX d¨FIY³F ÀFZ °F`¹FFSX ·Fb³FZ WXbE CX°´FFQ
(ÀFcJF JF³FF ´FIYF³FZ) IYF CX´F·Fû¢°FF ´F`³F»F ÀFaUZQe ¸Fc»¹FFaIY³F 
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ÀFaÀ±FF³F dUØF ´Fûd¿F°F ´FdSX¹Fûþ³FFE 
 

´FF¹FÀF AF²FFdSX°F d¨FIY³F ¸FFaÀF CX°´FFQ IYe ÀFbSXÃFF AüSX ¦Fb̄ FUØFF ¶FPÞXF³FZ IZY d»FE B³FÌY´ÀFb»FZMXZOX AFUV¹FIY °FZ»FûÔ IYF ´Fi·FFU 
 
´Fi²FF³F A³UZ¿FIY: OXFG UFBÊ ¶FF¶þe 
ÀFWX-A³UZ¿FIY: OXFG. þe. IaYQe´F³F, OXFG. EÀF. IY»´F³FF, OXFG. ´Fe. ¶FÀUF SXZçe 
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: A´Fi`»F, 2018 - dÀF°Fa¶FSX, 2023 
 
EIY ÀFF±F ¸FFBIiYûE³FI`Y´ÀFb»FZVF³F dUd²F IYû JFô ¦FiZOX ÀFûdOX¹F¸F Ed»¦F³FZMX, ´FFG»FeÀFû¶FZÊMX, ±FFB¸F EÀFZÔdVF¹F»F AFG¹F»F, ÀFe³FF¸F¸F þZ»FFd³FIY¸F EÀFZÔdVF¹F»F 
AFG¹F»F AüSX I`Yd»VF¹F¸F ¢»FûSXFBOX IZY dUd·F³³F À°FSXûÔ IYF CX´F¹Fû¦F IYSXIZY dUIYdÀF°F dIY¹FF ¦F¹FF ±FFÜ BÀF dUd²F IYF ¸Fc»¹FFaIY³F 10 ´Fi¹Fû¦FûÔ IZY ¸FF²¹F¸F ÀFZ 
´Fi°¹FZIY ¸FZÔ 3 ´Fid°FIÈYd°F¹FFa IZY ÀFF±F dIY¹FF ¦F¹FF ±FF, ¸FFBIiYûE³FI`Y´ÀFb»FZVF³F QÃF°FF IYF AFIY»F³F IYSX³FF, »FûÎOX¦F ÃF¸F°FF AüSX WX`ÔOXWXZ»OX dÀFÎSXþ E¸Fb»FZVF³F 
E¢ÀFMÑXcþ³F °FIY³FeIY IYF CX´F¹Fû¦F IYSXIZY CX´Fþ ´Fid°FVF°F IYF AFIY»F³F IYSX³FFÜ ¸FFBIiYûÀRYe¹FSX IYû ¸FFBIiYûÀRYe¹FSX IZY ¸FFÂFF°¸FIY ´Fi·FFSX, OXeEÀFÀFe õFSXF 
±F¸FÊ»F »FÃF¯F, AüSX ´FFG»Fe¸FSX NXûÀF R`Y»FFU IYF ´F°FF »F¦FF³FZ IZY d»FE dIYE ¦FE WXFGMX ÀMXZþ ¸FFBIiYûÀIYû´Fe IYF ´F°FF »F¦FF³FZ IZY d»FE þZMXF ÃF¸F°FF IZY d»FE 
·Fe dUVFZ¿F°FF ±Fe, þ¶FdIY, ÀF°FWX AüSX AFa°FdSXIY ÀFaSX¨F³FFAûa IYF dUV»FZ¿F¯F IiY¸FVF: EÀFBÊE¸F, AüSX E¨FAFSXMXeBÊE¸F õFSXF dIY¹FF ¦F¹FF ±FFÜ 

´FSXeÃF¯FûÔ IZY ¶Fe¨F, 2%, 6%, AüSX 8% ÀFûdOX¹F¸F Ed»¦F³FZMX, 1%, 1.5%, AüSX 2% ´FFG»FeÀFFG¶FZÊMX, 2% I`Yd»VF¹F¸F ¢»FûSXFBOX, 5% ±FFB¸F, AüSX 5% 
ÀFe³FF¸F¸F IZY ÀFF±F CX´F¨FFdSX°F ³F¸Fc³FûÔ ¸FZÔ 89.66% IYe CX©F°F¸F CX´Fþ QZJe ¦FBÊÜ þZ»FFd³FIY¸F AFUV¹FIY °FZ»FÜ BÀFIZY Ad°FdSX¢°F, 1.5%, 2.5%, 
2.75% ÀFûdOX¹F¸F Ed»¦F³FZMX, 1% ´FFG»FeÀFû¶FZÊMX, 2.0% I`Yd»VF¹F¸F ¢»FûSXFBOX, 0.75% ±FFB¸F, AüSX 0.75% QF»F¨Fe³Fe þZ»FFd³FIY¸F AFUV¹FIY °FZ»F 
IZY ÀFF±F CX´F¨FFdSX°F ³F¸Fc³FûÔ ¸FZÔ 77.87% IYe CX´Fþ QZJe ¦FBÊÜ ÀFe³FF¸F¸F þZ»FFd³FIY¸F AFUV¹FIY °FZ»F ÀFFaýi°FF 0.5%, 0.75%, 1%, 1.5%, 5% dÀ±FSX 
CX°ÀFþÊ³F IYF CX°´FFQ³F dIY¹FFÜ WXF»FFadIY, 1% AüSX 5% ³FZ 0.5% AüSX 0.75% ÀFFaýi°FF IYe °Fb»F³FF ¸FZÔ CX©F°F¸F A³FbIYSX¯F dÀ±FSX°FF AüSX CX©F°F¸F CX´Fþ 
IYF CX°´FFQ³F dIY¹FFÜ ÀF°FWX AFIÈYd°F dUÄFF³F (EÀFBÊE¸F) AüSX AFa°FdSXIY 

°FFd»FIYF 1: dUd·F³³F ÀFûdOX¹F¸F Ed»¦F³FZMX, ´FFG»FeÀFû¶FZÊMX AüSX I`Yd»VF¹F¸F ¢»FûSXFBOX ÀFFaýi°FF IYF CX´F¹Fû¦F IYSXIZY ±FFB¸F-ÀFe³FF¸F¸F 
þZ»FFd³FIY¸F IZY EIY ÀFF±F ¸FFBIiYûE³FI`Y´ÀFb»FZVF³F IZY d»FE d³F¸FFÊ¯F d·F³³F°FFEa 

. .   (%)  (%)  
 (%)

 (%)   
  (%)

1.1.  0.75,1.25, 1.75 0.5, 0.8, 1.0 0.75,1.25, 1.75 5 5 
2.2.  2, 6, 8 1, 1.5, 2 2 5 5 
3.3.  3, 4, 5 2 2 1.5 1.5 
4.4.  1, 1.5, 2.5 1 2 1.5 1.5 
5.5.  0.5, 0.75, 1.25 1 2 0.75 0.75 
6.6.  1.75, 2.25, 2.75 1 1.5 0.75 0.75 
7.7.  1.25, 2, 2.5 1 1.5 0.75 0.75 
8.8.  1.5, 2.5, 2.75 1 2 0.75 0.75 
9.9.  1.25 1 2 0.5 0.5 
10.10.  1.82 1 2 0.5 0.5 
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´FdSX¹Fûþ³FF IYe AU²FFSX¯FF WXF»F WXe ¸FZÔ dUIYdÀF°F °FZþe ÀFZ dIYRYF¹F°Fe Ed»FÀFF (AFSXEAFSX-Ed»FÀFF) ´»FZMXRYFG¸FÊ ´FSX IÈYd¿F þF³FUSXûÔ (¶FIYSXe AüSX ·FZOÞX) 
¸FZÔ 3 ´FSXþedU¹FûÔ - RYFÀFeAû»FF, dOX¢MXûIYFG»FÀF AüSX WXe¸FûÔIYÀF IZY d³FQF³F AüSX ´F°FF »F¦FF³FZ IZY d»FE EaMXe¶FFGOXe IYe CX´FdÀ±Fd°F IZY d»FE ÀIiYe³F IYSX³FZ 
IZY d»FE IYe ¦FBÊ ±FeÜ dUIYdÀF°F ´FSXJ IYe dUdVFá°FF AüSX ÀFaUZQ³FVFe»F°FF IYe ´Fbdá IYe þFE¦FeÜ ÀMXc»F IYe ¸FFBIiYûÀIYûd´FIY ´FSXeÃFF AüSX ´FVFb d¨FdIY°ÀFIY 
IYe dUVFZ¿FÄF°FF IYF CX´F¹Fû¦F IYSXIZY ¸FüþcQF UFd¯Fdª¹FIY AFSX EaOX OXe dIYMX IZY ÀFF±F °Fb»F³FF õFSXF ÀFWXe ÀFIYFSXF°¸FIY°FF IYû ¸FF³¹F dIY¹FF þFE¦FFÜ 
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ÀFaSX¨F³FFEa (MXeBÊE¸F) 0.75%, 1.25%, AüSX 1.75% ÀFûdOX¹F¸F Ed»¦F³FZMX-±FFB¸F-dÀF³FZ¸Fû¸F¸F þZ»FFd³FIY¸F (ÀFeþZBÊAû) ³FZ Jb»FFÀFF dIY¹FF dIY
¸FFBIiYûÀRYe¹FSX QeUFSX IYF IYûBÊ MXcMX³FF ³FWXeÔ ±FF AüSX AFUV¹FIY °FZ»FûÔ IYe dSXWXFBÊ ±FeÜ »FF¦F°F-´Fi·FFUe, WX̀ÔOXWXZ»OX EIY ÀFF±F ̧ FFBIiYûE³FI`Y´ÀFb»FZVF³F (A³FbIcYd»F°F
¸FF³FU IY»¹FF¯F AüSX ÀF¸F¦Fi A³FbIYSX¯F E¢ÀFMÑXcþ³F ´FiQVFÊ³F, E¦FûÊ³Fûd¸F¢ÀF) dUd²F IYû JFô ¦FiZOX ¹FûþIY IYe dUd·F³³F ÀFFaýi°FF IYû d³F¹Fûdþ°F IYSX°FZ WXbE
dUIYdÀF°F dIY¹FF ¦F¹FF ±FF AüSX A°¹Fd²FIY dÀ±FSX ¸FFBIiYûÀ´FZ¹FSX IZY CX°´FFQ³F IZY d»FE dÀFÎSXþ (26 ¦FZþ ³FeOX»F) IYF CX´F¹Fû¦F IYSXIZY EIY A³FbIYSX¯F
E¢ÀFMÑXcþ³F/dOÑXÎ´F¦F dUd²F dUIYdÀF°F IYe ¦FBÊ ±FeÜ ÀUeIYF¹FÊ ÀFaUZQe dUVFZ¿F°FFAûa IZY ÀFF±F A³FbIYSX¯F AF²FFdSX°F d¨FIY³F ³F¦FZMÐXÀF IZY CX°´FFQ³F ¸FZÔ AFUZQ³F IZY
d»FE AüSX 12-13 dQ³FûÔ IZY EIY dUÀ°FFdSX°F SXZdRiYþSXZMXZOX (4± 1°C) VFZ»RY AF¹Fb ´FiF~ WXbBÊÜ

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ·FZOÞX, ¶FIYSXe, IbY¢IbYMX AüSX ÀFbAS IZY d»FE ´FûMXZÊ¶F»F ¸FFaÀF CX°´FFQ³F AüSX JbQSXF d¶FIiYe
ÀFbdU²FFAûa IYF dOXþFB³F AüSX dUIYFÀF

´Fi²FF³F A³UZ¿FIY: OXFG. ÀFe. SXF¸FIÈY¿¯FF
ÀFWX-A³UZ¿FIY: OXFG. EÀF. ¶Fe. ¶FFSX¶FbðZ AüSX OXFG. E. AFSX. ÀFZ³F (09-06-2023 °FIY)
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: A¢MXc¶FSX, 2020 ÀFZ dÀF°F¸¶FSX, 2023

´FdSXUWX³F AüSX ´FFSXa´FdSXIY d³F´FMXF³F dUd²F¹FûÔ ¸FZÔ ¨Fb³Füd°F¹FûÔ IYF ÀF¸FF²FF³F IYSX³FZ IZY d»FE U²F A´FdVFá IYe ÀFeMXc ESXûd¶FIY IY¸´FûÎÀMX¦F IZY d»FE EIY IY¸F
»FF¦F°F, CX´F¹Fû¦FIY°FFÊ IZY A³FbIcY»F CX´FIYSX¯F dUIYdÀF°F dIY¹FF ¦F¹FFÜ Ad°FdSX¢°F ´FF³Fe IYe d³FIYFÀFe IYSXIZY AüSX U¿FFÊ þ»F IZY ´FiUZVF IYû SXûIYIYSX, Ad´Fi¹F
¦Fa²F, IYeMX AFIY¿FÊ¯F AüSX ´F¹FFÊUSX¯Fe¹F ´FiQc¿F¯F IYû SXûIYIYSX, AüSX IbYVF»F IY¸´FûÎÀMX¦F ¸FZÔ ¸FQQ IYSX°FF WX`Ü BÀF Ad·F³FU ÀF¸FF²FF³F IZY d»FE 3 ÀFZ 4 ÀF~FWX
IZY ·Fe°FSX IYF¶FÊd³FIY NXûÀF JFQ QZ³FZ UF»FZ dIYÀFe ¸FFBIiYûd¶F¹F»F B³FûIbY»F¸F, d¶Fþ»Fe, ¹FF ¸F`³FbA»F ßF¸F IYe AFUV¹FIY°FF ³FWXeÔ WX`Ü 
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·FZOÞX AüSX ¶FIYSXe IZY U²F A´FdVFá ÀFZ °F`¹FFSX IYe ¦FBÊ IYF¶FÊd³FIY NXûÀF JFQ IYF dUV»FZ¿F¯F dIY¹FF ¦F¹FFÜ BÀF¸FZÔ 1.25% ³FFBMÑXûþ³F ; 1.72% RYFÀRYûSXÀF;
0.56% ´FûMX`dVF¹F¸F m,; 7.29 PPM IYFG´FSX; 53.35 PPM ¸F`Ô¦F³Feþ; 976.67 PPM »FûWX; 33.50 PPM þÀ°FF; I`YOXd¸F¹F¸F MÑXZÀF; d³FIZY»F MÑXZÀF;
3.09 PPM IYû¶FF»MX; 3.31 PPM »FZOX; AüSX 1.82 PPM IiYûd¸F¹F¸FÜ IYF¶FÊd³FIY NXûÀF JFQ, ÀFeEÀFAFBÊAFSX - IZÔYýie¹F Aü¿F²Fe¹F AüSX ÀFb¦Fad²F°F
´Fü²FûÔ ÀFaÀ±FF³F, WX`QSXF¶FFQ IYû IÈYd¿F, A³Fb´Fi¹Fû¦F ¸FZÔ BÀFIZY CX´F¹Fû¦F IZY d»FE ´FiQF³F IYe ¦FBÊÜ ¹FWX IYF¶FÊd³FIY NXûÀF JFQ IZY øY´F ¸FZÔ CX´F¹Fû¦Fe ´FF¹FF ¦F¹FFÜ ·FZOÞX
AüSX ¶FIYSXe IZY U²F A´FdVFá ÀFZ °F`¹FFSX IYe ¦FBÊ IYF¶FÊd³FIY NXûÀF JFQ ¸FZÔ ³F¸Fe (%) - 8.71; IY©FF ´FiûMXe³F (OXeE¸F%) - 18.61; IY©FF UÀFF
(OXeE¸F%) - 0.41; SXFJ (OXeE¸F%) - 16.62; IY©FF RYFB¶FSX (OXeE¸F%) - 22.58. ÀFF»¸Fû³FZ»FF ´FiþFd°F ³FWXeÔ d¸F»FZÜ ¹FWX ¸FFd°À¹FIYe dUÄFF³F,
´FZ¶FZ¹FSX, °FZ»Fa¦FF³FF SXFª¹F IZY IYFG»FZþ IYû ¸FLX»Fe IZY ¨FFSXZ IZY øY´F ¸FZÔ CX´F¹Fû¦F IZY d»FE ´FiQF³F dIY¹FF ¦F¹FFÜ

EIY IY¸F »FF¦F°F, CX´F¹Fû¦FIY°FFÊ-A³FbIcY»F ¶FF¹Fû ¸Fe±FZ³FZVF³F ÀFa¹FaÂF °FSX»F IY¨FSXZ IYe AUF¹FUe¹F JFQ IZY d»FE 2 §F³F ¸FeMXSX À±FF³F IYF CX´F¹Fû¦F IYSX°FF WX`,
þ`dUIY °FSX»F JFQ AüSX ¶FF¹Fû¦F`ÀF IYF CX°´FFQ³F IYSX°FF WX`Ü d¶F³FF d¶Fþ»Fe IZY IY¸FSXZ IZY °FF´F¸FF³F ´FSX SXJZ ¦FE ÀFa¹FaÂF IYû AFÀFF³Fe ÀFZ °F`³FF°F dIY¹FF þF
ÀFIY°FF WX` AüSX ³¹Fc³F°F¸F ¸F`³FbA»F ßF¸F IYe AFUV¹FIY°FF WXû°Fe WX`Ü þ»F À´FiZ¹FSX ÀFa¨FF»F³F IZY QüSXF³F ´FF³Fe IYe J´F°F IYû IY¸F IYSX°FZ WX`Ô, À±FF¹Fe A´FdVFá
´Fi¶Fa²F³F AüSX ÀFaÀFF²F³F UÀFc»Fe ÀFbd³FdV¨F°F IYSX°FZ WX`ÔÜ 

d¨FÂF 1. ·FZOÞX AüSX ¶FIYdSX¹FûÔ IZY U²F IZY ¶FFQ CX°´F³³F NXûÀF A´FdVFá (þNXSXFaÂF ÀFa¶Fa²Fe ÀFF¸F¦Fie) IYF CX́ F¹Fû¦F IYSXIZY IYF¶FÊd³FIY NXûÀF JFQ °F`¹FFSX IYSX³FF 



IbY¢IbYMX ´FdÃF¹FûÔ (dÀFSX, ´F`SX, AFa°F, A³¹F AFa°F IZY Aa¦FûÔ, ´FaJZ, °U¨FF AFdQ) IZY U²F IZY QüSXF³F CX°´F³³F ´FVFb DY°FIY-AF²FFdSX°F NXûÀF IY¨FSXZ AüSX
VFcIYSXûÔ (¶FF»F, ÀIZYÎ»F¦F AüSX ¦FF¹F³F IZY ¶FFQ °U¨FF ÀIi`YÎ´F¦F, RZYRYOÞXZ, ´Fiþ³F³F Aa¦FûÔ, AFa°FûÔ AFdQ) IZY U²F IZY QüSXF³F CX°´F³³F NXûÀF IY¨FSXZ IYû
IaY´FûÎÀMX¦F IZY ¸FF²¹F¸F ÀFZ ´FdSXUd°FÊ°F IYSX³FZ IYF ´Fi¹FFÀF dIY¹FF ¦F¹FF ±FFÜ BÀF ´FVFb DY°FIY-AF²FFdSX°F NXûÀF IY¨FSXZ IYû IY¸´FûÎÀMX¦F ´FidIiY¹FF ÀFZ ¦FbþSX³FF ´FOÞXFÜ
WXF»FFadIY, Aad°F¸F CX°´FFQ °F`»Fe¹F ±FF AüSX EIY JSXF¶F ¦Fa²F IYF CX°ÀFþÊ³F IYSX°FF ±FFÜ BÀFZ ´FFCXOXSX øY´F ¸FZÔ ¶F³FF³FZ IZY d»FE ÀFbJF¹FF ³FWXeÔ þF ÀFIY°FF ±FFÜ
´Fi¹Fû¦FûÔ ÀFZ ´F°FF ¨F»FF dIY °FF´F¸FF³F 28 dOX¦Fie ÀFZd»ÀF¹FÀF ÀFZ 38 dOX¦Fie ÀFZd»ÀF¹FÀF, ³F¸Fe IYe ¸FFÂFF AüSX UF°F³F þ`ÀFZ IYFSXIYûÔ ³FZ ·FZOÞX AüSX ¶FIYdSX¹FûÔ ÀFZ
NXûÀF A´FdVFá IYû þ`dUIY JFQ ¸FZÔ ÀFRY»F øY´FFa°FSX¯F IYû ¸FWX°U´Fc¯FÊ øY´F ÀFZ ´Fi·FFdU°F dIY¹FF, þû JFQ ´FidIiY¹FF ¸FZÔ Bá°F¸F UF°F³F AüSX ³F¸Fe IZY À°FSX
IZY ¸FWX°U ´FSX þûSX QZ°FF WX`Ü ·FZOÞX AüSX ¶FIYdSX¹FûÔ ÀFZ NXûÀF A´FdVFá IYe IY¸´FûÎÀMX¦F IYû °FZþ IYSX³FZ IZY d»FE UFd¯Fdª¹FIY ¸FFBIiYûd¶F¹F»F °F`¹FFSXe IYF
CX´F¹Fû¦F IYSX³FZ UF»FZ ´Fi¹Fû¦FûÔ ÀFZ IYûBÊ Ad°FdSX¢°F »FF·F ³FWXeÔ d¸F»FF, ¢¹FûÔdIY ´FiFIÈYd°FIY øY´F ÀFZ WXû³FZ UF»FZ ¸FFBIiYû¶F JFQ ¸FZÔ øY´FFa°FSX¯F IZY d»FE ´F¹FFÊ~
±FZÜ ´Fe¸FFMXÊ - E¸F ÀFbdU²FF ¸FZÔ A´FdVFá ´Fi¶Fa²F³F ³FZ IYûBÊ UF¹Fb ´FiQc¿F¯F ¹FF Ad´Fi¹F ¦Fa²F ³FWXeÔ dQJFBÊ, þ`ÀFF dIY IY¯F ´FQF±FÊ IZY d³F¸³F À°FSX, IYF¶FÊ³F
¸Fû³FûAFG¢ÀFFBOX, RYFG¸FÊ»FdOXWXFBOX AüSX IbY»F AdÀ±FSX IYF¶FÊd³FIY ¹Füd¦FIYûÔ õFSXF ´Fbdá IYe ¦FBÊ WX`Ü

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ´FFSXa´FdSXIY/ÀUQZVFe ¸FFaÀF CX°´FFQûÔ IZY ´FiÀFaÀIYSX¯F AüSX J´F°F IYû ¶FPÞXF³FZ IZY d»FE °FIY³FeIYe
AüSX dU´F¯F³F WXÀ°FÃFZ´F (AFG³F»FFB³F/BÊ-IYFG¸FÀFÊ)

¸Fb£¹F A³UZ¿FIY: OXFG. ÀFbSXZVF QZU°IY»F, ´Fi²FF³F
U`ÄFFd³FIY
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F
d°Fd±F: þ³FUSXe 2022-dQÀFa¶FSX, 2024
´FidIiY¹FF AüSX ´Fiüôûd¦FIYe dUIYdÀF°F AüSX
½¹FFUÀFF¹FeIYSX¯F IZY d»FE CX´F»F¶²F

IZYSX»F IZY ´FFSXa´FdSXIY ¸FFaÀF CX°´FFQ d¨FIY³F
BdOXd¹FSXF¨Fe IZY d»FE ´FidIiY¹FF IYû ¸FF³FIYeIÈY°F
dIY¹FF ¦F¹FF ±FFÜ d¨FIY³F ¶FiZÀMX IYû ²FFdSX¹FûÔ ¸FZÔ
IYFMXF ¦F¹FF AüSX EIY dUVFZ¿F ¸FÀFF»FF d³F¸FFÊ¯F IZY
ÀFF±F VFb¿IY U`dSXEaMX dIY¹FF ¦F¹FFÜ SXZdRiYþSXZMXZOX
°FF´F¸FF³F ́ FSX SXF°F ·FSX ÀFcJZ CX´F¨FFSX IZY ¶FFQ, ̧ FFaÀF
IYû A¨LXe °FSXWX ÀFZ ́ FIYF¹FF ¦F¹FFÜ ́ FIZY WXbE ̧ FFaÀF
IYû ÀFbJF³FZ IZY d»FE ¹FF °Fû ÀFû»FSX OÑXF¹FSX ¹FF
´FFSXa´FdSXIY WXFGMX AûU³F IYF CX´F¹Fû¦F dIY¹FF ¦F¹FFÜ
°F`¹FFSX CX°´FFQ ¸FZÔ 10-15% IYe ³F¸Fe IZY Aa°F
°FIY ÀFbJF³FZ IYe ́ FidIiY¹FF IYe ¦FBÊÜ Aad°F¸F CX°´FFQ
IYû U`¢¹Fc¸F ´F`IY dIY¹FF ¦F¹FF AüSX ¦Fb¯FUØFF
¸FF´FQaOXûÔ IZY d»FE dUV»FZ¿F¯F dIY¹FF ¦F¹FFÜ Aad°F¸F
CX°´FFQ IYe þ»F ¦Fd°FdUd²F 0.60 ÀFZ 0.66 IYe
ÀFe¸FF ¸FZÔ ±FeÜ ÀFaSX¨F³FF UÀFF -19.7%, ´FiûMXe³F
-51.7%, IbY»F SXFJ -8.3% ±FeÜ 
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d¨FÂF.3.d¨FIY³F BdOXd¹FSXF¨Fe IYe °F`¹FFSXe ¸FZÔ dUd·F³³F ¨FSX̄ F 
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: CX·FSX°FZ ¶Fc̈ FOÞXJF³FZ ÀFZ ÀFa¶Fð ½¹FFUÀFFd¹FIY þc³FûÀF: EIY ´FF¹F»FMX ÀFUZÊÃF¯F AüSX SX`d´FOX ÀIiYeÎ³F¦F 
´FSXJ IYF dUIYFÀF 
 
´Fi²FF³F A³UZ¿FIY: OXFG. Qe´FIY ¶Fe. SXFDY»F 
ÀFWX-A³UZ¿FIY: OXFG. EÀF.¶Fe. ¶FFSX¶FbðZ, OXFG AdVU³F SXFDY°F, (·FF.IÈY.A³Fb.´F.- SXF¿MÑXe¹F CX©F ÀFbSXÃFF ´FVFb SXû¦F ÀFaÀ±FF³F, ·Fû´FF»F), OXFG. »FÃ¸F¯F ¨FMX»FûOX 
AüSX OXFG. dU¿¯FbSXFþ E¸F. AFSX. OXFG. V¹FF¸F»FF AFSXÜ 
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: ³FUa¶FSX 2020- ³FUa¶FSX, 2023 
 
¶Fc¨FOÞXJF³FZ IZY ßFd¸FIYûÔ IZY ¶Fe¨F ¢¹Fc ¶FbJFSX AüSX WXZ´FZMXFBdMXÀF BÊ UF¹FSXÀF (E¨FBÊUe) ÀFaIiY¸F¯F þ`ÀFZ CX·FSX°FZ ¶Fc¨FOÞXJF³FZ -ÀFa¶Fð ½¹FFUÀFFd¹FIY þc³FûdMXIY 
SXû¦FûÔ IYe dÀ±Fd°F þF³F³FZ IZY d»FE EIY ´FF¹F»FMX ÀFeSXû»FFGdþIY»F ÀFUZÊÃF¯F dIY¹FF ¦F¹FF ±FFÜ °FQ³FbÀFFSX, WX`QSXF¶FFQ IZY dUd·F³³F ÃFZÂFûÔ A±FFÊ°F dþ¹FF¦FbOXF U²FVFF»FF 
(84 ³F¸Fc³FZ), SXF¸F³FFÀF´FbSXF U²FVFF»FF (68 ³F¸Fc³FZ), AüSX ´FeSXþFdQ¦FbOXF ÃFZÂF ¸FFaÀF JbQSXF dUIiZY°FFAûa (60 ³F¸Fc³FZ) IYF ´Fid°Fd³Fd²F°U IYSX³FZ UF»FZ U²FVFF»FF 
ßFd¸FIYûÔ ÀFZ IbY»F 212 SX¢°F ³F¸Fc³FZ EIYÂF dIYE ¦FEÜ BÀFIZY A»FFUF EIY d³F¹FaÂF¯F ÀF¸FcWX IZY øY´F ¸FZÔ AF¸F AF¶FFQe ÀFZ 100 SX¢°F ³F¸Fc³FZ ·Fe EIYÂF dIYE 
¦FE ±FZÜ ÀF·Fe EIYdÂF°F SX¢°F ³F¸Fc³FûÔ IYû ÀFeSX¸F IYû A»F¦F IYSX³FZ IZY d»FE ÀFaÀFFd²F°F dIY¹FF ¦F¹FF ±FF AüSX ¢¹Fc ¶FbJFSX AüSX E¨FBÊUe ÀFaIiY¸F¯F (°FFd»FIYF 2) 
IZY d»FE ÀIiYeÎ³F¦F IZY A²Fe³F dIY¹FF ¦F¹FF ±FFÜ IYûd¢ÀF»FF ¶F³FZÊMÐXMXe (³FûUFd»FÀF`MX¸F, ³FûUF MXZIY B¸¹Fc³FûOXF¹F¦³FûdÀMXIY þeE¸F¶FeE¨F, þ¸FÊ³Fe) ÀFZ ¨FSX¯F-1 
AFBÊþeþe Ed»FÀFF UFd¯Fdª¹FIY dIYMX IZY d»FE ÀFaÀFFd²F°F 212 U²FVFF»FF ßFd¸FIYûÔ IZY ÀFeSX¸F ³F¸Fc³FûÔ ¸FZÔ ÀFZ 35 ÀFeSX¸F ³F¸Fc³FûÔ ¸FZÔ ÀFZSXû´FûdþdMXdUMXe IYF ´F°FF 
¨F»FF, dþ³F¸FZÔ ÀFZ 28 ßFd¸FIY dþ¹FF¦FbOXF ¶Fc¨FOÞXJF³FZ ÀFZ ±FZ, AüSX 7 SXF¸F³FFÀF´FbSXF ¶Fc¨FOÞXJF³FZ ÀFZ, þ¶FdIY ́ FeSXþFdQ¦FbOÞXF ÃFZÂF IZY JbQSXF ̧ FFaÀF dUIiZY°FF ßFd¸FIYûÔ 
AüSX d³F¹FaÂF¯F ÀF¸FcWX (E³F=100) ÀFZ ÀFeSX¸F IZY ÀF·Fe ³F¸Fc³FZ IYFGd¢ÀF»FûdÀFÀF (°FFd»FIYF 2) IZY d»FE ³FIYFSXF°¸FIY ´FSXeÃF¯F dIYE ¦FE ±FZÜ BÀFIZY A»FFUF, 
E¨FBÊUe AFBÊþeE¸F Ed»FÀFF UFd¯Fdª¹FIY dIYMX IYF CX´F¹Fû¦F IYSXIZY E¨FBÊUe IZY dJ»FFRY EaMXe¶FFGOXe IZY d»FE ÀF·Fe ¶Fc¨FOÞXJF³FZ IYF¹FÊIY°FFÊ (E³F=212) ÀFeSX¸F 
IZY ³F¸Fc³FûÔ IYe þFa¨F IYe ¦FBÊ ±FeÜ 212 ÀFeSX¸F ³F¸Fc³FûÔ ¸FZÔ ÀFZ, 11 ³F¸Fc³FZ E¨FBÊUe IZY d»FE ÀFIYFSXF°¸FIY d³FIY»FZ, dþÀF¸FZÔ dþ¹FF¦FbOXF ¶Fc¨FOÞXJF³FZ ÀFZ 6 
ÀFeSXû´FFGdþdMXU ¸FF¸F»FZ AüSX ´FeSXþFdQ¦FbOXF ÃFZÂF IZY ßFd¸FIYûÔ ÀFZ 5 ÀFeSXû´FFGdþdMXU ¸FF¸F»FZ VFFd¸F»F ±FZÜ d³F¹FaÂF¯F ÀF¸FcWX ÀFeSX¸F IZY dIYÀFe ·Fe ³F¸Fc³FZ ³FZ E¨FBÊUe 
IZY d»FE ÀFeSXû´FûdþdMXdUMXe IYF Jb»FFÀFF ³FWXeÔ dIY¹FF (°FFd»FIYF 2)Ü BÀFIZY A»FFUF, ¸F³Fb¿¹FûÔ ¸FZÔ ¢»F`d¸FdOX¹FF EaMXe¶FFGOXe IYF ´F°FF »F¦FF³FZ IZY d»FE EIY 
ÎÀF±FZdMXIY ́ FZ´MXFBOX-AF²FFdSX°F A´Fi°¹FÃF Ed»FÀFF IYû A³FbIcYd»F°F dIY¹FF ¦F¹FF WX`, AüSX BÀFIZY A»FFUF, ¢»F`d¸FdOX¹FF dÀFMXFÀFe EaMXeþ³F IYF ́ F°FF »F¦FF³FZ IZY d»FE 
EIY OÑXFG´F»FZMX dOXdþMX»F ´FeÀFeAFSX (OXeOXe´FeÀFeAFSX) AüSX ¸FFÂFF°¸FIY ´FeÀFeAFSX (¢¹Fc´FeÀFeAFSX) dUIYdÀF°F dIY¹FF ¦F¹FF WX`Ü 

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ÀF°F°F ·FZOÞX́ FF»F³F AüSX CX́ F·Fû¢°FF ÀUFÀ±¹F IYû ¶FPÞXFUF QZ³FZ IZY d»FE þ̀dUIY ¸FFaÀF CX°´FFQ³F ´Fī FF»Fe 
 
´Fi²FF³F A³UZ¿FIY: OXFG ´Fe. ¶FÀUF SXZçe 
ÀFWX-A³UZ¿FIY: OXFG. OXe.¶Fe.Ue. SX¸F³FF, OXFG. ´FaIYþ, OXFG. ÀFe. SXF¸FFIÈY¿¯FF, AüSX OXFG. E¸F. ¸Fb±FbIbY¸FFSX 
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F °FFSXeJ: A´Fi`»F 2014 ÀFZ ¸FF¨FÊ 2024 
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WXF¹F°F³F¦FSX dSXÀF¨FÊ RYF¸FÊ, dIiYOXF ¸FZÔ ·FFIÈYA³Fb´F- IZY³ýie¹F ¶FFSXF³Fe IÈYd¿F A³FbÀF³²FF³F ÀFaÀ±FF³F IZY ÀFWX¹Fû¦F ÀFZ IYF¶FÊd³FIY ¸FFaÀF CX°´FFQ³F ´FSX EIY ´FdSX¹Fûþ³FF 
IYe þF SXWXe WX`Ü BÀF ´FdSX¹Fûþ³FF IZY °FWX°F, EIY IYF¶FÊd³FIY ´Fi¯FF»Fe IZY °FWX°F ·FZOÞX IYû dJ»FF³FZ IZY d»FE 0.8 WXZ¢MXZ¹FSX IZY ÃFZÂF ¸FZÔ ´Fi¸FFd¯F°F IYF¶FÊd³FIY 
¨FFSXF CX°´FFdQ°F dIY¹FF þF SXWXF WX`Ü ÀFeAû-4, WXZþ »¹FcÀF³FÊ, ÀMXFB»Fû, ÀFb¶FF¶Fb»F IZY IYF¶FÊd³FIY ¨FFSXZ E³F´FeAû´Fe AFUV¹FIY°FFAûa IZY A³FbÀFFSX IYF¶FÊd³FIY 
CX°´FFQ³F dQVFFd³FQZÊVFûÔ IZY °FWX°F CX°´FFdQ°F dIYE þF°FZ WX`ÔÜ OXZ¢IY³F ·FZOÞX IZY d»FE dUIYFÀF AüSX ¸FFaÀF ¸FF´FQaOXûÔ IZY d»FE ´Fi¸FF¯FeIYSX¯F AüSX A²¹F¹F³F ´FcSXF 
WXû ¦F¹FF WX`, AüSX ³FZ»»FûSX ¶FiFCX³F ·FZOÞX IZY ÀFF±F A²¹F¹F³F VFbøY dIY¹FF ¦F¹FF WX`Ü EIY ¶FFSX þ¶F ÓFbaOX »F¦F·F¦F 50 IZY ÓFbaOX AFIYFSX IZY ÀFF±F ´Fiþ³F³F ¹Fû¦¹F 
AF¹Fb ´FiF~ IYSX »FZ°FF WX`, °Fû E³F´FeAû´Fe dQVFFd³FQZÊVFûÔ IZY °FWX°F IYF¶FÊd³FIY ´Fi¸FF¯F³F IYe ´FidIiY¹FF VFbøY IYe þFE¦FeÜ þ`dUIY ´FVFb²F³F ¸FF³FIYûÔ, ´Fi¸FF¯F³F 
´FidIiY¹FF AüSX þ`dUIY ´FVFb²F³F JZ°Fe ¸FZÔ ÀFa·FFU³FFAûa IZY ¶FFSXZ ¸FZÔ þF¦FøYIY°FF ´F`QF IYSX³FZ IZY d»FE dUd·F³³F ¸Fa¨FûÔ ´FSX IYBÊ þF¦FøYIY°FF IYF¹FÊIiY¸F AüSX 
UZd¶F³FFSX AF¹Fûdþ°F dIYE ¦FE, AüSX AF¸FadÂF°F ½¹FF£¹FF³F dQE ¦FEÜ 
 

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: þe³F IYe Ad·F½¹Fd¢°F ´FSX ·FZOÞX IYe ³FÀ»F AüSX AFWXFSX ´Fi¯FF»Fe IYF ´Fi·FFU ¸FFaÀF IYe ¦Fb¯FUØFF 
IZY »FÃF¯FûÔ IYû dUd³F¹Fd¸F°F IYSX³FF 

´Fi²FF³F A³UZ¿FIY: OXFG ´Fe ¶FÀUF SXZçe 
ÀFWX-A³UZ¿FIY: OXFG. dU¿¯FbSXFþ E¸F.AFSX 
AUd²F: A¢MXc¶FSX 2021 ÀFZ dÀF°Fa¶FSX, 2024 
 
2023 IZY QüSXF³F, ¸FFaÀF IYe ¦Fb¯FUØFF IZY »FÃF¯FûÔ IYû dUd³F¹Fd¸F°F IYSX³FZ IZY d»FE ¸FF³FZ þF³FZ UF»FZ IbYLX þe³FûÔ IYe Ad·F½¹Fd¢°F ´FSX ³FÀ»F AüSX ·FZOÞX IYe 
RYeÎOX¦F ´Fi¯FF»Fe IZY ´Fi·FFU IYF A²¹F¹F³F IYSX³FZ IYe ´FdSX¹Fûþ³FF IZY °FWX°F, ³FZ»»FûSX AüSX OXZ¢IY³Fe ³FÀ»FûÔ IZY ¸FZÔPÞXûÔ AüSX ·FZOÞXûÔ ÀFZ SX¢°F IZY ³F¸Fc³FZ EIYÂF 
dIYE ¦FE ±FZÜ dUd·F³³F AF¹Fb ÀF¸FcWXûÔ IZY ÀFF±FÜ ¸FFaÀF IYe ¦Fb¯FUØFF IYF ´Fid°Fd³Fd²F°U IYSX³FZ IZY d»FE dUd·F³³F þe³FûÔ IYe Ad·F½¹Fd¢°F IZY d»FE ³F¸Fc³FûÔ IYF 
¸Fc»¹FFaIY³F dIY¹FF ¦F¹FF ±FFÜ 
 
ÀFe / BÊ¶Fe´Fe IYû LXûOÞXIYSX, OXZ¢IY³F ³FÀ»F IYe °Fb»F³FF ¸FZÔ ³FZ»»FûSX ³FÀ»F ¸FZÔ AFBÊE¸FERY AüSX ERYE ¨F¹FF´F¨F¹F ÀFZ ÀFa¶Fad²F°F ÀF·Fe MÑXFaÀFdIiY´MX IYû dUd³F¹Fd¸F°F 
dIY¹FF ¦F¹FF ±FFÜ IYû¸F»F°FF AüSX CX°´FFQ³F ÀFZ ÀFa¶Fad²F°F þe³F þFd°F IYû LXûOÞXIYSX OXZ¢IY³Fe IYe °Fb»F³FF ¸FZÔ ³FZ»»FûSX ³FÀ»F ¸FZÔ A°¹Fd²FIY ½¹F¢°F dIYE ¦FE ±FZ, þû 
³FZ»»FûSX ³FÀ»F IZY A¨LXZ ÀUFQ AüSX JF³FZ IZY ¦Fb̄ FûÔ ÀFZ À´Fá ±FFÜ CX̧ Fi IZY ÀFF±F IYFÀMX þe³F IYe Ad·F½¹Fd¢°F ¸FZÔ UÈdð WXbBÊ AüSX E»FBẾ Fe þe³F CX̧ Fi IZY ÀFF±F 
IY¸F WXû ¦F¹FF, »FZdIY³F CX̧ Fi IZY ÀFa¶Fa²F ¸FZÔ ÀFeE´FeE³F IYe Ad·F½¹Fd¢°F ¸FZÔ IYûBÊ ¸FWX°U´Fc̄ FÊ ¶FQ»FFU ³FWXeÔ WXbAFÜ þ¶FdIY FASN, LPL, ACACA, PPARG, 
SCD AüSX DGAT1 þe³FûÔ IYû 6-12 ¸FWXe³FZ IZY AF¹Fb ÀF¸FcWX IZY þF³FUSXûÔ ¸FZÔ IYFRYe A´FdUd³F¹Fd¸F°F dIY¹FF ¦F¹FF ±FF, AüSX FABP4 AüSX C/EBP IYû 
CX̧ Fi IZY ÀFF±F OXFCX³FSXZ¦¹Fc»FZMXZOX dIY¹FF ¦F¹FF ±FF, dþÀFZ Bá°F¸F AF¹Fb ÀFZ þûOÞXF þF ÀFIY°FF ±FFÜ þF³FUSXÜ ÀFeE´FeE³F IYû LXûOÞXIYSX ¸FZÔPÞXûÔ ¸FZÔ IYû¸F»F°FF AüSX CX°´FFQ³F 
(ÀFeEEÀFMXe, ÀFeE´FeE³F, ÀFeE»F´Feþe, E»FBẾ Fe) ÀFZ ÀFa¶Fad²F°F ÀF·Fe ´Fid°Fd»Fd´F¹FFa A°¹Fd²FIY ½¹F¢°F IYe ¦FBÊ ±FeÔÜ þ¶FdIY FASN, LPL, PPARG IYû 
¸FdWX»FFAûa ¸FZÔ A´FdUd³F¹Fd¸F°F dIY¹FF ¦F¹FF ±FF AüSX ¸FZÔPÞXûÔ AüSX FABP4, ACACA, C/EBP, DGAT1, SCD IYû ¸FZÔPÞXûÔ ¸FZÔ A´FdUd³F¹Fd¸F°F dIY¹FF ¦F¹FF 
±FF AüSX ¸FFQF þF³FUSXûÔ ¸FZÔ OXFCX³FSXZ¦Fb»FZMXZOX dIY¹FF ¦F¹FF ±FFÜ BÀFZ ¸FFQF þF³FUSXûÔ IZY ´Fiþ³F³F AüSX ´FF»F³F ÀFZ þûOÞXF þF ÀFIY°FF WX̀Ü 
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d¨FÂF 5. ¸FZÔPÞXûÔ AüSX ·FZOÞXûÔ ¸FZÔ AFBÊE¸FERY AüSX ERYE ¨F¹FF´F¨F¹F þe³F IYe Aa°FSX Ad·F½¹Fd¢°F 

d¨FÂF 6 ³FZ»»FûSX AüSX OXZ¢IY³F ·FZOÞX ³FÀ»FûÔ ¸FZÔ ¸FFaÀF ¦Fb̄ FUØFF dUd³F¹F¸F³F þe³F IYe Aa°FSX Ad·F½¹Fd¢°F 

UFd¿FÊIY ´Fid°FUZQ³F 2023

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: EÀFÀFeEÀF´Fe IZY °FWX°F ÀFF¸FFdþIY øY´F ÀFZ d´FLXOÞXZ »Fû¦FûÔ IYe AFþedUIYF ¸FZÔ UÈdð IZY d»FE
°FIY³FeIYe WXÀ°FÃFZ´F

´Fi²FF³F A³UZ¿FIY: OXFG ´Fe. ¶FÀUF SXZçe
ÀFWX-A³UZ¿FIY: OXFG ÀFe. SXF¸FIÈY¿¯F, OXFG. E¸F. ¸Fb±FbIbY¸FFSX, OXFG IY»´F³FF, AüSX ßFe¸F°Fe IZY. USX»FÃ¸Fe
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F °FFSXeJ: A´Fi`»F 2019 ÀFZ ¸FF¨FÊ 2024

·FFSX°F IZY ÀFF°F SXFª¹FûÔ ¸FZÔ U¿FÊ 2023 IZY QüSXF³F EIY ÀFZ °Fe³F dQ³FûÔ IYe AUd²F IZY IbY»F ¶FFBÊÀF ´FidVFÃF¯F IYF¹FÊIiY¸F, °Fe³F þF¦FøYIY°FF IYF¹FÊIiY¸F, EIY ´FVFb
ÀUFÀ±¹F dVFdUSX AüSX Qû dIYÀFF³F ¸FZ»FZ AF¹Fûdþ°F dIYE ¦FEÜ ¸F°À¹F ´FF»F³F ¸FZÔ CXôd¸F°FF dUIYFÀF IZY d»FE EIY E¢UF´Fûd³F¢ÀF BIYFBÊ ´FiQF³F IYe ¦FBÊ ±FeÜ
¸FdWX»FF »FF·FFd±FÊ¹FûÔ IYû CX³FIYe ́ Fû¿F¯F dÀ±Fd°F AüSX AFþedUIYF ̧ FZÔ ÀFb²FFSX IZY d»FE 20 ́ FÃFe, 20 dIY»Fû RYeOX, EIY RYeOXSX AüSX EIY UFMXSXSX UF»Fe ́ Fi°¹FZIY
BIYFBÊ IZY ÀFF±F ¶F`IY¹FFOXÊ ´Fû»MÑXe BIYFB¹FFa ´FiQF³F IYe ¦FBËÜ 2023 IZY QüSXF³F 556 ¸FdWX»FFAûa ÀFdWX°F IbY»F 1296 EÀFÀFe »FF·FF±FeÊ »FF·FFd³U°F WXbEÜ

A´F³Fe °FSXWX IYe ´FWX»Fe ´FWX»F IZY øY´F ¸FZÔ, AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ, EAFBÊAFBÊE¸FEÀF-WX`QSXF¶FFQ AüSX °FZ»Fa¦FF³FF ÀFF¸FFdþIY IY»¹FF¯F AFUFÀFe¹F
VF`ÃFd¯FIY ÀFaÀ±FF³F ÀFûÀFF¹FMXe (MXeEÀFOX¶»¹FcAFSXBÊAFBÊEÀF) IZY ¶Fe¨F ÀFa¹Fb¢°F øY´F ÀFZ EIY ÀF¸FÓFü°FF ÄFF´F³F ´FSX WXÀ°FFÃFSX dIYE ¦FEÜ dIYVFûdSX¹FûÔ IYe
´Fû¿F¯F dÀ±Fd°F ´FSX EIY A²¹F¹F³F IYSX³FF AüSX CX³F »FOÞXdIY¹FûÔ IYe ´Fû¿F¯F dÀ±Fd°F ¸FZÔ ÀFb²FFSX IYSX³FZ IYF ´Fi¹FFÀF dIY¹FF þF SXWXF WX`Ü CX³FIZY AFWXFSX ¸FZÔ d¨FIY³F
IZY øY´F ¸FZÔ ´FVFb ´FiûMXe³F IYû ´FcSXIY IYSXIZYÜ BÀF ÀFa¶Fa²F ¸FZÔ A²¹F¹F³F ´Fi¦Fd°F ´FSX WX`Ü 



°FFd»FIYF 3: 2023 IZY QüSXF³F EÀFÀFeEÀF´Fe (OXeE´FeEÀFÀFe) ¦Fd°FdUd²F¹FFh, SXFª¹FUFSX IYF¹FÊIiY¸F AüSX »FF·FF±FeÊ 
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ¸FFaÀF AüSX ¸FFaÀF CX°´FFQûÔ IZY d»FE ³F̀³FûIY¸´FûdþMX þ̀UdU§FMXd³F¹F ´F̀IZYÎþ¦F ÀFF¸F¦Fie IYF dUIYFÀF

´Fi²FF³F A³UZ¿FIY: OXFG. IaYQe´F³F.þe
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: ³FU¸¶FSX, 2019- ¸FF¨FÊ, 2023

¸FFaÀF IYe ´F`IZYÎþ¦F IZY d»FE ¶FZWX°FSX ¶F`dSX¹FSX AüSX ±F¸FÊ»F ¦Fb¯FûÔ IZY d»FE ¶FF¹FûdOX¦FiZOXZ¶F»F ³F`³FûIYû¸´FûÀFFBMX-¶FF¹Fû´FFGd»F¸FSX dRY»¸F dUIYdÀF°F IYSX³FZ IZY d»FE
A³FbÀFa²FF³F dIY¹FF ¦F¹FFÜ BIYû-RiZYÔOX»Fe ³F`³FûIY¸´FûdþMX ´F`IZYÎþ¦F ÀFF¸F¦Fie IYû ´FFGd»F»F`d¢MXIY EdÀFOX, ³F`³Fû d¸FMÐXMXe AüSX ¢»FûU AFG¹F»F IYû ¢»FûSXûRYFG¸FÊ
¸FZÔ VFFd¸F»F IYSXIZY dUIYdÀF°F dIY¹FF ¦F¹FF ±FFÜ ³F`³FûIY¸´FûdþMX dRY»¸F IYû UFd¯Fdª¹FIY IY¸F §F³F°U UF»Fe ´FFG»Fe±Fe³F (E»FOXe´FeBÊ) dRY»¸FûÔ IYe °Fb»F³FF ¸FZÔ
¦Fb¯FUØFF ¸FF³FIYûÔ IZY d»FE d¨FdÂF°F dIY¹FF ¦F¹FF ±FFÜ ´FdSX¯FF¸FûÔ ³FZ ÀFaIZY°F dQ¹FF dIY E»FOXe´FeBÊ dRY»¸F IYe °Fb»F³FF ¸FZÔ ³F`³FûIY¸´FûdþMX dRY»¸F IZY d»FE dRY»¸F
IYe ¸FûMXFBÊ, ´FFSXQdVFÊ°FF, °F³¹F°FF °FFIY°F AüSX WX»IYF´F³F ¸FWX°U´Fc¯FÊ øY´F ÀFZ (´Fe< 0.05) Ad²FIY ±FFÜ þ¶FdIY ³F`³FûIY¸´FûdþMX dRY»¸F IYe °Fb»F³FF ¸FZÔ
E»FOXe´FeBÊ dRY»¸F ¸FZÔ ¶FiZIY ´FSX »F¸¶FFBÊ þ`ÀFZ »FÃF¯F ¸FWX°U´Fc¯FÊ ±FZ (´Fe< 0.05)Ü ³F¸Fe ÀFF¸F¦Fie, ³F¸Fe AUVFû¿F¯F, ´FF³Fe IZY UF¿´F ´FFSX¦F¸¹F°FF AüSX
E»FOXe´FeBÊ AüSX ³F`³FûIY¸´FûdþMX dRY»¸FûÔ IZY ¶Fe¨F dRY»¸F §Fb»F³FVFe»F°FF þ`ÀFZ ¸FF´FQaOXûÔ ¸FZÔ IYûBÊ ¸FWX°U´Fc¯FÊ Aa°FSX ³FWXeÔ ±FFÜ dUIYdÀF°F ³F`³FûIY¸´FûdþMX
dRY»¸F IYû 250 ¦FiF¸F d¨FIY³F ¸FFaÀF (d¨FÂF 7) SXJ³FZ IZY d»FE ´FFCX¨F ¸FZÔ ¶F³FF¹FF ¦F¹FF ±FFÜ ´FFCX¨F IYû ÀFe»F IYSX dQ¹FF ¦F¹FF ±FF AüSX d¨FIY³F IZY ¸FFaÀF
IYe VFZ»RY-»FFBRY dUVFZ¿F°FFAûa IYF dUV»FZ¿F¯F IYSX³FZ IZY d»FE 4 ± 1 dOX¦Fie ÀFZd»ÀF¹FÀF ´FSX EIY SXZdRiYþSXZMXSX ̧ FZÔ ¸FFaÀF ÀFa¦FiWXe°F dIY¹FF ¦F¹FF ±FFÜ E»FOXe´FeBÊ
´FFCX¨F ¸FZÔ ´F`IY d¨FIY³F ¸FFaÀF IZY ÀFF±F EIY d³F¹FaÂF¯F ÀF¸FcWX ¶F³FFE SXJF ¦F¹FF ±FFÜ ·FaOXFSX¯F ¦Fb¯FUØFF dUVFZ¿F°FFAûa ÀFZ ´F°FF ¨F»FF WX` dIY ´FeE¨F, MXFBMÑXZMXZ¶F»F
EdÀFdOXMXe, AüSX d±F¹Fû¶Fe¨¹FcdSXIY EdÀFOX ́ Fid°FdIiY¹FFVFe»F ́ FQF±FûË þ`ÀFZ ̧ FF´FQaOXûÔ IZY d»FE E»FOXe´FeBÊ AüSX ³F`³FûIY¸´FûdþMX dRY»¸FûÔ ̧ FZÔ ́ F`IY dIYE ¦FE d¨FIY³F
¸FFaÀF AüSX ³F`³FûIY¸´FûdþMX dRY»¸FûÔ IZY ¶Fe¨F IYûBÊ ̧ FWX°U´Fc¯FÊ Aa°FSX ³FWXeÔ ±FFÜ þ¶FdIY SXZdRiYþSXZMXZOX ÀMXûSXZþ AUd²F IZY QüSXF³F E»FOXe´FeBÊ AüSX ³F`³FûIY¸´FûdþMX
dRY»¸FûÔ ¸FZÔ ´F`IZYªOX d¨FIY³F ¸FeMX IZY ¶Fe¨F E¢ÀFMÑX`¢MX dSX»Fe¬F UFG»¹Fc¸F AüSX MXF¹FSXûdÀF³F U`»¹Fc þ`ÀFZ ¸FF´FQaOXûÔ ¸FZÔ IYFRYe Aa°FSX ±FFÜ VFZ»RY-»FFBRY
dUVFZ¿F°FFAûa ÀFZ ´F°FF ¨F»FF dIY d¨FIY³F IYF ¸FFaÀF E»FOXe´FeBÊ AüSX ³F`³FûIY¸´FûdþMX dRY»¸FûÔ Qû³FûÔ ¸FZÔ dQ³F 6 °FIY ÀUeIYF¹FÊ ±FFÜ dRY»¸F dUVFZ¿F°FFAûa AüSX
VFZ»RY-»FFBRY dUVFZ¿F°FFAûa IZY CX´FSXû¢°F ´FdSX¯FF¸FûÔ ÀFZ ¹FWX d³F¿IY¿FÊ d³FIYF»FF ¦F¹FF WX` dIY dUIYdÀF°F ³F`³FûIY¸´FûdþMX dRY»¸F E»FOXe´FeBÊ dRY»¸FûÔ IZY d»FE
°FFþF d¨FIY³F ¸FFaÀF IYe ´F`IZYÎþ¦F AüSX ¶FFQ ¸FZÔ SXZdRiYþSXZMXZOX dÀ±Fd°F¹FûÔ ¸FZÔ ·FaOXFSX¯F IZY d»FE EIY AFQVFÊ dUIY»´F WX`Ü ¶FF¹FûdOX¦FiZOXZ¶F»F ´F`IZYÎþ¦F
Ed´»FIZYVF³F IYû VFcIYS ¸FFaÀF IZY d»FE ·Fe ¶FPÞXF¹FF ¦F¹FF ±FF, dþÀF¸FZÔ E»FOXe´FeBÊ ´FFCX¨F ¸FZÔ ´F`IY dIYE ¦FE VFcIYS IZY ¸FFaÀF IYe °Fb»F³FF ¸FZÔ ´FiVFe°F³F ·FaOXFSX¯F
IZY QüSXF³F ¸FFaÀF IYe ¦Fb¯FUØFF ¸FZÔ ÀFb²FFSX dQJF¹FF ¦F¹FF ±FFÜ 
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d¨FÂF 7. d¨FIY³F AüSX VFcIYS IYF ¸FFaÀF ¶FF¹FûdOX¦FiZOXZ¶F»F ³F`³FûIY¸´FûdþMX dRY»¸F ¸FZÔ ´F`IY dIY¹FF ¦F¹FF 



d¨FÂF 8. ¶FSXIYSXFSX ÀFaVFûd²F°F UF°FFUSX̄ F ´F`IZYÎþ¦F AüSX LXZOÞXLXFOÞX ÀFaVFûd²F°F UF°FFUSX̄ F ´F`IZYÎþ¦F ÀF¸FcWXûÔ IZY ¶Fe¨F
AFG¢ÀFeþ³F-ÀFaIZY°F dRY»¸F SXa¦F ÀFaIiY¸F¯F IYe °Fb»F³FF 
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ¸FFaÀF AüSX ¸FFaÀF CX°´FFQûÔ IZY ·FaOXFSX¯F AUd²F ¸FZÔ ÀFb²FFSX IZY d»FE ÀFaVFûd²F°F UF°FFUSX¯F ´F`IZYÎþ¦F
AüSX U¯FÊd¸Fd°F ÀFaIZY°FIY IYF ¸Fc»¹FFaIY³F
´Fi²FF³F A³UZ¿FIY: OXFG. IaYQe´F³F þe.
ÀFWX- A³UZ¿FIY: OXFG.UFBÊ. ¶FF¶þe, OXFG.UFBÊ.´Fe. ¦FFOXZIYSX
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: A¢MXc¶FSX 2021- A¢MXc¶FSX, 2024

´FiVFe°F³F ·FaOXFSX¯F (4± 1°C) IZY QüSXF³F ÀFaVFûd²F°F UF¹Fb¸FaOX»F (O2: CO2: N2 = 0:20:80) ´F`IZYªOX ¸FMX³F ¸FZÔ AFG¢ÀFeþ³F ´FiUZVF IYe d³F¦FSXF³Fe IZY
d»FE EIY SXa¦F¸FedMÑXIY ÀFaIZY°FIY dUIYdÀF°F IYSX³FZ IZY d»FE EIY A²¹F¹F³F dIY¹FF ¦F¹FF ±FFÜ ´FSXeÃF¯F IZY AF²FFSX ´FSX ÀFûdOX¹F¸F WXFBOÑXû¢ÀFFBOX, d¸F±FFB»Fe³F
¶»Fc, OXZ¢ÀFMÑXûþ AüSX EdÀFOX SXZOX ÀFZ ¹Fb¢°F ÀFaIZY°FIY ÀF¸FF²FF³F IYF ¨F¹F³F dIY¹FF ¦F¹FF ±FFÜ IYFG³FÊ ÀMXF¨FÊ AüSX ÀFûdOX¹F¸F IYF¶FûÊ¢ÀFed¸F±FFB»F ÀFZ»Fc»Fû¬F
¶FF¹Fû´FFGd»F¸FSX dRY»¸F IYû ÀFUÊßFZ¿NX UFWXIY IZY øY´F ¸FZÔ ¨Fb³FF ¦F¹FF ±FF (d¨FÂF 8)Ü ¨F¹Fd³F°F ÀFaIZY°FIY ÀF¸FF²FF³F IYû ¸FF³FIYeIÈY°F ´FiûMXûIYFG»F õFSXF UFWXIY
dRY»¸F ´FSX »FZd´F°F dIY¹FF ¦F¹FF ±FFÜ AFG¢ÀFeþ³F (0.1%) IZY ¸FF³Fd¨FÂF ´Fi¯FF»Fe ¸FZÔ ´FiUZVF IYSX³FZ IZY ¶FFQ AFG¢ÀFeþ³F-ÀFaIZY°F dRY»¸F 7 d¸F³FMX ¸FZÔ ¦FWXSXZ
´Fe»FZ ÀFZ ³Fe»FZ SXa¦F ¸FZÔ AüSX 9 ÀFZIaYOX ¸FZÔ ¶FQ»F³FZ »F¦FeÜ ³Fe»FZ SXa¦F IYe °Fe½Fi°FF 13 d¸F³FMX AüSX 2 ÀFZIaYOX ¸FZÔ ¶FPÞXFBÊ ¦FBÊ ±Fe, AüSX 15 d¸F³FMX AüSX 2 ÀFZIaYOX
IZY Aa°F °FIY AFG¢ÀFeþ³F-ÀFaIZY°F³F dRY»¸F EIY ¦FWXSXZ ³Fe»FZ SXa¦F ¸FZÔ ¶FQ»F ¦FBÊ ±FeÜ ¸FFaÀF ¦Fb¯FUØFF dUV»FZ¿F¯F ÀFZ ´F°FF ¨F»FF dIY ¶FSXIYSXFSX ¸FF³Fd¨FÂF ¸FZÔ ´F`IY
dIYE ¦FE ¸FMX³F IYF ·Füd°FIY-SXFÀFF¹Fd³FIY, ¸FFBIiYûd¶F¹F»F AüSX ÀFZÔÀFSXe ¸Fc»¹FFaIY³F LXZOÞXLXFOÞX dIYE ¦FE ¸FF³Fd¨FÂF IYe °Fb»F³FF ¸FZÔ ÀF·Fe dUVFZ¿F°FFAûa ¸FZÔ ¶FZWX°FSX
±FF AüSX ¸FMX³F SXZdRiYþSXZMXZOX °FF´F¸FF³F ´FSX IiY¸FVF: 8 AüSX 4 dQ³FûÔ °FIY ÀUeIYF¹FÊ ±FFÜ ¹FWX d³F¿IY¿FÊ d³FIYF»FF ¦F¹FF WX` dIY dUIYdÀF°F SXa¦F¸FedMÑXIY AFG¢ÀFeþ³F-
ÀFaIZY°FIY dRY»¸F IYû ÀFaVFûd²F°F UF¹Fb¸FaOX»F ´F`IZYªOX ¸FMX³F ¸FZÔ AFG¢ÀFeþ³F ´FiUZVF IYe d³F¦FSXF³Fe IZY d»FE ÀFRY»F°FF´FcUÊIY d³F¹Fûdþ°F dIY¹FF þF ÀFIY°FF WX`Ü 

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: MX`ÔOXZ¸F ¸FFÀF À´FZ¢MÑXû¸FZMÑXe õFSXF ¶FiF¹F»FSX d¨FIY³F IZY ³F¸Fc³FûÔ ¸FZÔ IYûd»FdÀMX³F AüSX ³FFBMÑXû ¹FcSXF³F
SXû¦FF¯FbSXû²Fe AUVFZ¿FûÔ IYF ´FbdáIYSX¯F dUV»FZ¿F¯F

´Fi²FF³F A³UZ¿FIY: OXFG. EÀF. IY»´F³FF
ÀFWX-A³UZ¿FIY: OXFG. E¸F. ¸Fb±FbIbY¸FFSX
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: ¸FBÊ 2023 ÀFZ A´Fi`»F 2025

·F`ÔÀF IZY ¸FFaÀF IZY ³F¸Fc³FûÔ ¸FZÔ °Fe³F E¸RZYd³FIYû»F EaMXe¸FFBIiYûd¶F¹F»F AUVFZ¿FûÔ A±FFÊ°FÐ ¢»FûSX¸FRZYd³FIYû»F (ÀFeE´Fe), d±F¹F¸FRZYd³FIYû»F (MXeE´Fe) AüSX
»FûSXRZYd³FIYû»F (ERYERY) IZY ÀFF±F-ÀFF±F d³F²FFÊSX¯F IZY d»FE EIY ¨FbÎ³FQF AüSX ÀFaUZQ³FVFe»F B³F-WXFCXÀF ´FbdáIYSX¯F MXZÔOXZ¸F ¸FFÀF À´FZ¢MÑXû¸FZdMÑXIY dUd²F

À±FFd´F°F IYe þF SXWXe WX`Ü °Fe³F EaMXe¸FFBIiYûd¶F¹F»ÀF ¸FZÔ, ÀFeE´Fe IYû ´FdSX¿FQ IZY d³FQZÊVF 96/23/BÊÀFe IZY ÀF¸FcWX E ¸FZÔ VFFd¸F»F dIY¹FF ¦F¹FF WX`, dþÀF¸FZÔ JFô
DY°FIYûÔ ¸FZÔ kkVFc³¹F ÀFdWX¿¯Fb°FF AUVFZ¿F ÀFe¸FFll WX`Ü Ed±F»F EÀFeMXZMX IYF CX´F¹Fû¦F IYSXIZY B³F °Fe³F Ed¸RYd³FIYû»FÀF IZY d»FE d³F¿IY¿FÊ¯F ´FiF~ dIY¹FF ¦F¹FF
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±FFÜ ¹FWX EIY»F-¨FSX¯F ´FidIiY¹FF ÀUeIYF¹FÊ UÀFc»Fe IZY ÀFF±F B»FZ¢MÑXûÀ´FiZ BaMXSX×RZYÀF ¸FZÔ ¸F`dMÑX¢ÀF-ÀFa¶Fad²F°F dÀF¦³F»F Q¸F³F IYû d³F¹FadÂF°F IYSX³FZ IZY d»FE ´F¹FFÊ~
øY´F ÀFZ ÀFFRY d³FIYF»F³FZ IYF CX°´FFQ³F IYSX°Fe WX`Ü AIÊY ¸FZÔ Ed¸RYd³FIYû»F AUVFZ¿FûÔ IYû PXF»F CX°ÀFþÊ³F ¸FûOX ¸FZÔ dSXUÀFÊ ¨FSX¯F Ed¢UMXe ¶FeBÊE¨F ÀFe18
IYFG»F¸F (100 d¸F¸Fe Ÿ 2.1 d¸F¸Fe, 1.7 d¸F¸Fe) ´FSX EIY ¸Fû¶FFB»F ¨FSX¯F IZY ÀFF±F A»F¦F dIY¹FF ¦F¹FF ±FF, dþÀF¸FZÔ 0.01 d¸F¸Fe A¸Fûd³F¹F¸F EÀFeMXZMX
´FF³Fe AüSX EdÀFMXûd³FdMÑX»F VFFd¸F»F ±FZÜ ¸F»MXe´F»F dSXE¢VF³F ¸FFGd³FMXÎSX¦F (E¸FAFSXE¸F) IZY ÀFF±F B»FZ¢MÑXûÀ´FiZ E»FÀFe-E¸FEÀF/E¸FEÀF IYF CX´F¹Fû¦F IYSX°FZ
WXbE, ÀFa¶Fad²F°F A¦FiQc°F AF¹F³FûÔ ÀFZ ýi½¹F¸FF³F MXbIYOÞXûÔ IYe °Fe½Fi°FF IZY AF²FFSX ´FSX ¸FZMXF¶Fû»FFBMÐXÀF IYe ´FWX¨FF³F AüSX ´FdSX¸FF¯FeIYSX¯F dIY¹FF ¦F¹FF ±FF: I`Y´F
321> 152, 321> 257; ÀFeE´Fe-OXe5 327> 157; MX`´F 354> 185, 354> 184; MX`´F-OXe4 359> 188 AüSX ERYERY 356> 185, 356>
118; ERYERY-OXe 3 361>  188, IiY¸FVF:Ü AF¹Fû¦F IZY IYF¹FFÊ³U¹F³F dUd³F¹F¸F³F (BÊ¹Fc) 2021/808 ÀFZ ÀUeIÈYd°F ¸FF³FQaOX IYF CX´F¹Fû¦F IYSXIZY
dUd²F¹FûÔ IZY ´FiQVFÊ³F IYû ÀFRY»F°FF´FcUÊIY ÀF°¹FFd´F°F dIY¹FF ¦F¹FF ±FFÜ SX`dJIY°FF ³FZ ¸FFÂFF IYe IY¸F ÀFe¸FF (LLOQ) IZY ÀFF±F I`Y´F IZY d»FE 0.05-2

g / kg IYe ¸FFÂFF ÀFe¸FF ´FSX A¨LXF dRYMX (´Fid°F¦F¸F³F ¦Fb¯FFaIY 0 0.99) ´FiÀ°Fb°F dIY¹FF, þû 0.05 g / kg WX` AüSX 5-300 g / kg IYe ¸FFÂFF
ÀFe¸FF WX`Ü E»FE»FAû¢¹Fc 5 g / kg WXû³FZ IZY ÀFF±F MX`´F AüSX ERYERY IZY d»FEÜ E»FAû¢¹Fc BÊ¹Fc õFSXF d³F²FFÊdSX°F AFSX´FeE AüSX E¸FAFSXE»F ÀFZ IY¸F WX`Ü
´F¨FFÀF ·F`ÔÀF IZY ¸FFaÀF IZY ³F¸Fc³FZ EIYÂF dIYE ¦FE AüSX AF¦FZ IYF¸F ¨F»F SXWXF WX`Ü 
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d¨FÂF 9. E»FÀFe-E¸FEÀF/E¸FEÀF IYF CX́ F¹Fû¦F IYSXIZY ¢»FûSX̧ FRZYd³FIYFG»F, »FûSXRZYd³FIYû»F AüSX d±F¹F¸FRZYd³FIYû»F IYF MXeAFBÊÀFe IiYû¸F`MXû¦FiF¸F 
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°FFd»FIYF 4. E¸RZYd³FIYû»F AUVFZ¿FûÔ IZY E¸FEÀF/E¸FEÀF ´F`SXF¸FeMXSX 

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ´FiÀFaÀIÈY°F/´FIZY WXbE ¸FFaÀF CX°´FFQûÔ IZY ´Fi¸FF¯FeIYSX¯F IZY d»FE OXeE³FE d¸F³Fe-¶FFSXIYûOX AüSX
WXFBÊ SXZþû»¹FcVF³F ¸FZÎ»MX¦F (E¨FAFSXE¸F) dUV»FZ¿F¯F ´FSXJ IYF dUIYFÀF

´Fi²FF³F A³UZ¿FIY: OXFG. d¦FSXeVF ¶FF¶Fc ´Fe.
ÀFWX- A³UZ¿FIY: OXFG. ÀFe. SXF¸FIÈY¿¯FF, OXFG. dU¿¯FbSXFþ E¸F.AFSX.
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: ³FUa¶FSX 2020 - A¢MXc¶FSX 2023

BÀF ´FdSX¹Fûþ³FF IYF CXïZV¹F ´FIZY WXbE ¸FFaÀF CX°´FFQûÔ IZY ´FiþFd°F ´Fi¸FF¯FeIYSX¯F IZY d»FE E¨FAFSXE¸F ¹Fbd¦¸F°F ÀFFUÊ·Füd¸FIY d¸F³Fe ¶FFSXIYûOX ´FSXJ dUIYdÀF°F
IYSX³FF WX`Ü A³FbIcYd»F°F d¸F³Fe ¶FFSXIYûOX - E¨FAFSXE¸F ´FSXJ IYû BÀFIYe dUdVFá°FF AüSX ÀFaUZQ³FVFe»F°FF IZY d»FE AüSX ¸FF³¹F dIY¹FF ¦F¹FF ±FFÜ dUdVFá°FF
dUV»FZ¿F¯F 6 ¶FFB³FSXe (·FZOÞX: ¶FIYSXe, ·FZOÞX: VFcIYS, ·FZOÞX: ¸Fb¦FeÊ, ¶FIYSX: VFcIYS, ¶FIYSX: ¸Fb¦FeÊ, VFcIYS: ¸Fb¦FeÊ) AüSX EIY MX³FÊSXe (25: 25: 25: 25:
25) ·FZOÞX, ¶FIYSXe, VFcIYS IYF ¸FFaÀF d¸FßF¯F AüSX ÀF¸FF³F ¸FFÂFF ¸FZÔ d¨FIY³F OXeE³FE IZY ÀFF±F dIY¹FF ¦F¹FF ±FFÜ ´FSXJ ¶FFB³FSXe IZY ÀFF±F-ÀFF±F °FÈ°Fe¹FIY ¸FFaÀF
d¸FßF¯F (d¨FÂF 10) ¸FZÔ ´FiþFd°F-dUdVFá d´F§F»F³FZ IZY °FF´F¸FF³F IZY AF²FFSX ´FSX ÀF·Fe ¨FFSX ´FiþFd°F¹FûÔ IYû A»F¦F IYSX ÀFIY°FF WX`Ü VFcIYS IYF ¸FFaÀF OXeE³FE
IYû »FÃ¹F ¸FF³F°FZ WXbE ÀFaUZQ³FVFe»F°FF dUV»FZ¿F¯F dIY¹FF ¦F¹FF ±FF þû WX»IZY ´Fi¸FF¯FeIYSX¯F ¸FZÔ ¸FQQ IYSXZ¦FFÜ BÀFIZY d»FE, ¸FMX³F AüSX VFcIYS IYF ¸FFaÀF
50:50, 75:25, 90:10, 95:5, 99:1 AüSX 99.9:0.1 (OX¶»¹Fc/OX¶»¹Fc) À°FSX ´FSX °F`¹FFSX dIY¹FF ¦F¹FF ±FFÜ ´FdSX¯FF¸FûÔ ÀFZ ´F°FF ¨F»FF dIY OXeE³FE
d¸F³Fe ¶FFSXIYûOX ́ FiFB¸FSX 0.1% À°FSX ́ FSX ·Fe ́ FûIÊY OXeE³FE IYe CX´FdÀ±Fd°F IYF ́ F°FF »F¦FF³FZ ¸FZÔ ÀFÃF¸F WX`ÔÜ BÀF A²¹F¹F³F ̧ FZÔ dUIYdÀF°F OXeE³FE d¸F³Fe ¶FFSXIYûOX
- E¨FAFSXE¸F ´FSXJ IYe ´Fi·FFUIYFdSX°FF IYe °Fb»F³FF AFBÊEÀFAû ¸FF³FIY dUd²F ÀFZ IYe ¦FBÊ ±Fe, þû ´FFSXa´FdSXIY ´FeÀFeAFSX WX` AüSX CXÀFIZY ¶FFQ ÀFZÔ¦FSX
A³FbIiY¸F¯F WX`Ü ´FdSX¯FF¸F dUIYdÀF°F OXeE³FE d¸F³Fe ¶FFSXIYûOX - E¨FAFSXE¸F ´FSXJ õFSXF ´FiF~ ´FdSX¯FF¸FûÔ IZY A³FbøY´F WX`ÔÜ 

. . 

1 321 152, 257 

2 
d5-

327 157 

3 354.05 185,184.9 

4 
d4- -

359.01 188 

5 356.05 185,118.9 

6 
- 3 

361.02 188 

d¨FÂF 10 OXeE³FE d¸F³Fe ¶FFSXIYûOX IYF
dUdVFá°FF dUV»FZ¿F¯F - °FÈ°Fe¹FIY ¸FFaÀF d¸FßF¯F
¸FZÔ E¨FAFSXE¸F ´FSXJ dþÀF¸FZÔ ·FZOÞX, ¶FIYSXe,
VFcIYS IYF ¸FFaÀF AüSX ¸Fb¦FeÊ VFFd¸F»F WX̀Ô 
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: °FZ»Fa¦FF³FF IZY ¶FiF¹F»FSX d¨FIY³F RYF¸FûË ÀFZ þeUF¯Fb JFô þd³F°F SXû¦Fþ³FIYûÔ IZY ¶Fe¨F SXû¦FF¯FbSXû²Fe 
´Fid°FSXû²F IZY þûdJ¸F dUV»FZ¿F¯F ´FSX A²¹F¹F³FÜ 
 
´Fi²FF³F A³UZ¿FIY: OXFG. E»F.AFSX.¨FMX»FûOX 
ÀFWX-A³UZ¿FIY: OXFG. Qe´FIY ¶Fe. SXFDY»F, AüSX OXFG. ´Fe. ¶FÀUF SXZçe 
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: ³FUa¶FSX, 2021- ³FUa¶FSX, 2024 
 
JFô þd³F°F ÀFaIiY¸F¯F EIY ´Fi¸FbJ ÀFFUÊþd³FIY ÀUFÀ±¹F ÀF¸FÀ¹FF WX`Ü ÀFeE»FEÀFAFBÊ dQVFFd³FQZÊVFûÔ (2018) IZY A³FbÀFFSX, BÊ. IYû»Fe (E³F= 38) AüSX 
ÀFF»¸Fû³FZ»FF ´FiþFd°F IZY ÀF·Fe ¶FSXF¸FQ AFBÀFû»FZMXÜ (E³F= 13) dUd·F³³F U¦FûË IZY UFd¯Fdª¹FIY EaMXe¶FF¹FûdMXIY dOXÀIY IYF CX´F¹Fû¦F IYSXIZY dOXÀIY ´FiÀFFSX 
dUd²F õFSXF EaMXe¸FFBIiYûd¶F¹F»F ÀFaUZQ³FVFe»F°FF ́ FSXeÃF¯F IZY A²Fe³F ±FZÜ AUSXû²F IZY ÃFZÂF IZY AF²FFSX ́ FSX, ́ FdSX¯FF¸FûÔ IYû Ad°FÀFaUZQ³FVFe»F (Aûa), ¸F²¹FU°FeÊ 
(AFBÊ), AüSX ´Fid°FSXû²Fe (AFSX) IZY øY´F ¸FZÔ U¦FeÊIÈY°F dIY¹FF ¦F¹FF Ü 
 

þFa¨F dIYE ¦FE 38 BÊ. IYû»Fe AFBÀFû»FZMÐXÀF ¸FZÔ ÀFZ, 31 AFBÀFû»FZMÐXÀF ³FZ E¸´FedÀF»Fe³F (81.57%) IZY ´Fid°F ´Fid°FSXû²F ´FiQdVFÊ°F dIY¹FF, BÀFIZY ¶FFQ 
OXFG¢ÀFeÀFFBd¢»F³F (28/33; 73.68%), MÑXFB¸FZ±Fûd´Fi¸F (27/38; 71.05%), ÀFZRY´FûOXû¢ÀFFB¸F (26/38; 68.42) IYF À±FF³F SXWXFÜ %), 
dÀF´Fiû »Fû¢ÀFFdÀF³F (24/38; 63.15%), ¢»FûSX`¸RZYd³FIYFG»F (14/38; 36.84%), ³FFBMÑXû ¹FcSXZÔMXûB³F (8/38; 21.05%), þZÔMXF¸FFBdÀF³F (6/38; 
15.78%), AüSX ÀFZd MÑXE¢ÀFû³F (5/38); 13.15%)Ü BÀFIZY A»FFUF, ´FSXeÃF¯F dIYE ¦FE ÀF·Fe BÊ. IYû»Fe AFBÀFû»FZMÐXÀF RYûÀFRYû¸FFBdÀF³F AüSX 
¸FZSXû´FZ³FZ¸F IZY ´Fid°F ÀFaUZQ³FVFe»F ´FFE ¦FEÜ 

 
U°FÊ¸FF³F A²¹F¹F³F ¸FZÔ, BÊ. IYû»Fe AFBÀFû»FZMÐXÀF IZY ¶Fe¨F °FZ»Fa¦FF³FF IZY dUd·F³³F ¶FiFG¹F»FSX RYF¸FûË ÀFZ ¶FSXF¸FQ EIY ¶FWXb-Aü¿Fd²F ´Fid°FSXû²F ´F`MX³FÊ IYe 

ÀFc¨F³FF Qe ¦FBÊ ±FeÜ IbY»F d¸F»FFIYSX, 33 BÊ. IYû»Fe AFBÀFû»FZMÐXÀF (86.84%) IYû IbY»F 38 AFBÀFû»FZMÐXÀF ¸FZÔ ÀFZ E¸FOXeAFSX CX´F·FZQûÔ IZY øY´F ¸FZÔ 
´FWX¨FF³FF ¦F¹FF WX`, ¹FF³Fe EaMXe¶FF¹FûdMXIY IZY 3 dUd·F³³F U¦FûË ÀFZ Ad²FIY ¹FF CXÀFIZY ¶FSXF¶FSX ´Fid°FSXû²FÜ 33 E¸FOXeAFSX- BÊ. IYû»Fe AFBÀFû»FZMÐXÀF ¸FZÔ ÀFZ 15 
AFBÀFû»FZMÐXÀF (45.45%) ´Fû»MÑXe OÑXFGÎ´F¦F ÀFZ ¶FSXF¸FQ dIYE ¦FE, BÀFIZY ¶FFQ RYeOXSX (6/33; 18.18%), UFMXSXÀFÊ (5/33; 15.15%), d¸FMÐXMXe 
(4/33; 12.12%), AüSX MX`ÔIY UFGMXSX (3/33; 9.009%) ¶FSXF¸FQ dIYE ¦FEÜ 

 
þFä F dIYE ¦FE 13 ÀFF»¸Fû³FZ»FF ´FiþFd°F AFBÀFû»FZMÐXÀF ¸FZÔ ÀFZ, 11 AFBÀFû»FZMÐXÀF ³FZ OXû¢ÀFeÀFFB¢»FFB³F (84.61%) IZY ´Fid°F ´Fid°FSXû²F ´FiQdVFÊ°F dIY¹FF, 

BÀFIZY ¶FFQ dÀF´Fiû »Fû¢ÀFFdÀF³F (9/13; 69.23%), MÑXFB¸FZ±Fûd´Fi̧ F (8/13; 61.53%), ³FFBMÑXû ¹FcSXZÔMXûB³F (6/13; 46.15%), ¢»FûSX̀¸FRZYd³FIYû»F (5/13; 
38.46%), þZÔMXFd¸FdÀF³F IZY ÀFF±F-ÀFF±F Edþ±Fiû¸FFBdÀF³F (4/13; 30.76%), ÀFedRY¢ÀFFB¸F (2/13; 15.38%), AüSX ÀFeERYdMÑXE¢ÀFû³F (1/13; 
7.69%)Ü BÀFIZY A»FFUF, ´FSXeÃF¯F dIYE ¦FE ÀFF»¸Fû³FZ»FF IZY ÀF·Fe AFBÀFû»FZMÐXÀF RYûÀFRYû¸FFBdÀF³F AüSX Bd¸F´FZ³FZ̧ F IZY ´Fid°F ÀFaUZQ³FVFe»F ´FFE ¦FEÜ U°FȨ̂ FF³F 
A²¹F¹F³F ¸FZÔ, °FZ»Fa¦FF³FF IZY dUd·F³³F ¶FiFG¹F»FSX RYF¸FûË ÀFZ ¶FSXF¸FQ ÀFF»¸Fû³FZ»FF AFBÀFû»FZMÐXÀF IZY ¶Fe¨F EIY ¶FWXb-QUF ´Fid°FSXû²F ´F`MX³FÊ QZJF ¦F¹FF ±FFÜ IbY»F d¸F»FFIYSX, 
IbY»F 13 ÀFF»¸Fû³FZ»FF AFBÀFû»FZMÐXÀF ¸FZÔ ÀFZ 9 (69.23%) E¸FOXeAFSX ÀMÑXZ³F ´FFE ¦FEÜ 9 E¸FOXeAFSX ÀFF»¸Fû³FZ»FF AFBÀFû»FZMÐXÀF ¸FZÔ ÀFZ, 5 AFBÀFû»FZMÐXÀF 
(55.55%) ´Fû»MÑXe OÑXFGÎ´F¦F ÀFZ ¶FSXF¸FQ dIYE ¦FE, BÀFIZY ¶FFQ RYeOXSXûÔ IZY ÀFF±F-ÀFF±F ´FF³Fe QZ³FZ UF»FûÔ (2/9; 22.22%) IYû ·Fe VFFd¸F»F dIY¹FF ¦F¹FFÜ  

 

¸FFaÀF IYe ¦Fb¯FUØFF AüSX ´FiF¸FFd¯FIY°FF IZY AFIY»F³F IZY d»FE EIYeIÈY°F Aûd¸F¢ÀF QÈdáIYû¯F 
 
´Fi²FF³F A³UZ¿FIY: dSX°Fb´F¯FFÊ ¶F`³FþeÊ 
ÀFWX-A³UZ¿FIY: ³FUe³FF ¶Fe. ¸FWXZVUSX´´FF, E¸F. ¸Fb±FbIbY¸FFSX, ¹Fû¦FZVF ´Fe. ¦FFOXZIYSX 
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: A¢MXc¶FSX 2020 ÀFZ dÀF°Fa¶FSX, 2023 
 
dUd·F³³F d¨FIY³F þe³FûMXFB´F IZY ¶Fe¨F ¸FFaÀF IYe ¦Fb¯FUØFF ¸FZÔ Aa°Fd³FÊdWX°F AF¯FdUIY d³F¹FF¸FIY °FaÂF ¸FF¹FFUe SXWX°FF WX`Ü A»MÑXF-WXFBÊ-´FSXRYFG¸FZËÀF d»Fd¢UOX 
IiYû¸F`MXû¦FiFRYe-¢UFOÑXb´Fû»F/ »FFBMX ¸FFÀF À´FZ¢MÑXû¸FZMÑXe (¹FcE¨F´FeE»FÀFe-¢¹FcMXeAûERY/E¸FEÀF) IYF CX´F¹Fû¦F IYSX°FZ WXbE, UFd¯Fdª¹FIY ¶Fiû¹F»FSX (ÀFe¶Fe) 
AüSX IYOXIY³FF±F (dIY¸Fe) IZY ¶Fe¨F IiY¸FVF: 9 AüSX 18 ÀF~FWX ¸FZÔ ´FZ¢MXûSXd»FÀF ´Fi¸FbJ ¸FFaÀF´FZVFe ¸FZÔ ¸FZMXF¶Fû»FFBMÐXÀF AüSX ¸FF¦FûË ¸FZÔ Aa°FSX IYe ´FWX¨FF³F 
IYSX³FZ IZY d»FE ¹FWX ´FWX»FF ¸FZMXF¶Fû»Fûd¸FIY A²¹F¹F³F WX`Ü 50-1000 OXeE IYe ýi½¹F¸FF³F ÀFe¸FF ´FSX ÀFIYFSXF°¸FIY B»FZ¢MÑXûÀ´FiZ AF¹F³FeIYSX¯F (BÊEÀFAFBÊ) 
¸FûOX ¸FZÔ OXZMXF ´FiF~ dIY¹FF ¦F¹FF ±FFÜ E¸FEÀF OXF¹F»F (Ue 5.1.0) IYF CX´F¹Fû¦F IYSXIZY IY©FZ OXZMXF IYû ´FcUÊ-ÀFaÀFFd²F°F (´FeIY dOXMXZ¢VF³F, dOXIY³Uû»¹FcVF³F 
AüSX E»FFB³F¸FZÔMX) dIY¹FF ¦F¹FF ±FFÜ E¸FEÀF-OXF¹F»F ¸FZMXF¶Fû»Fûd¸F¢ÀF E¸FEÀF´Fe À´FZ¢MÑX»F dIYMX IYF CX´F¹Fû¦F E³FûMXZVF³F IZY d»FE EIY ÀFaQ·FÊ OXZMXF¶FZÀF IZY 
øY´F ¸FZÔ dIY¹FF ¦F¹FF ±FFÜ ´FeIY EdSX¹FF ¸F`dMÑX¢ÀF IYû AF¦FZ IZY ÀFFad£¹FIYe¹F dUV»FZ¿F¯F IZY d»FE ¸FZMXF¶Fû³FFd»FÀMX 6.0 ¸FZÔ AF¹FF°F dIY¹FF ¦F¹FF ±FFÜ A³FbIcYd»F°F 
dÀ±Fd°F¹FûÔ IYF CX´F¹Fû¦F IYSX°FZ WXbE, Qû³FûÔ ÀF¸FcWXûÔ ¸FZÔ 146 ¸FZMXF¶Fû»FFBMÐXÀF IYe ´FWX¨FF³F IYe ¦FBÊ, dþ³F¸FZÔ ÀFZ 58 AüSX 40 Adõ°Fe¹F ¸FZMXF¶Fû»FFBMÐXÀF IiY¸FVF: 
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d¨FÂF 12 (E) ´FeÀFeE þûOÞXeQFSX ÀIYûSX ´»FFGMX, AüSX (¶Fe) 2 OXe ´FeÀFeE ÀIYûSX A³FÀFb́ FSXUFBªOX dUd²F IYF ´»FFGMX 

Annual Report 2023

UFd¯Fdª¹FIY ¶FiFG¹F»FSX AüSX IYQIY³FF±F ¸FFaÀF ¸FZÔ ´FFE ¦FEÜ

Qû³FûÔ ÀF¸FcWXûÔ IZY ¶Fe¨F IY¸F ÀFZ IY¸F 2 (A³Fb´FF°F) 2 ¹FF < 0.5; ´Fe-U`»¹Fc < 0.05) IZY ´FdSXU°FÊ³F IZY ÀFF±F dUVFZ¿F°FFAûa IYû ¸FWX°U´Fc¯FÊ øY´F ÀFZ ¶FQ»F
dQ¹FF ¦F¹FF WX`Ü A´FdUd³F¹Fd¸F°F ¸FZMXF¶Fû»FFBMÐXÀF IYû ´FF¹FF ¦F¹FF, E»F-dWXdÀMXOXFB³F, E»F-IYF³FûÊÀFFB³F, RZYd³F»FE»FFd³F³F, MÑXFBIYû±FZdÀF³F, IYûd»FIY EdÀFOX,
´FFBdSXOXFGd¢ÀF³F, E³F-EdÀFdMXd»FdÀMXdOX³F, E»FFd³F³F AüSX dIiYEdMX³FÜ ´FeÀFeE þûOÞXeQFSX ÀIYûSX ¦FiFRY AüSX ÀIiYe³F ´»FFGMX ÀFZ ´F°FF ¨F»FF WX` dIY IbY»F d·F³³F°FF
IZY 97% ´FeÀFeE §FMXIYûÔ (´FeÀFe) ³FZ ÀF¸FÓFF¹FF WX`, dþÀF¸FZÔ ´FWX»FZ AüSX QcÀFSXZ ´FeÀFe ³FZ ½¹Fd¢°F¦F°F øY´F ÀFZ IbY»F d·F³³F°FF IZY 87.2% ¸FZÔ ¹Fû¦FQF³F dQ¹FFÜ
´FeÀFeE 2 OXe ÀIYûSX ´»FFGMX ¸FZÔ, ³F¸Fc³FZ ´FeÀFe1 AüSX ´FeÀFe2 IZY ¶Fe¨F Qû A»F¦F-A»F¦F ÃFZÂFûÔ ¸FZÔ dU°FdSX°F dIYE ¦FE ±FZ, þû Qû ÀF¸FcWXûÔ IZY ¶Fe¨F ÀFFad£¹FIYe¹F
øY´F ÀFZ ¸FWX°U´Fc¯FÊ ¸F°F·FZQûÔ IYF ÀFaIZY°F QZ°FZ ±FZÜ 
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IbY¢IbYMX ´FiÀFaÀIYSX¯F A´FdVFá ÀFZ IYû»FZþ³F/dþ»FZdMX³F IYF U`»¹FcSXFBþZVF³F: EaMXeAFG¢ÀFeOXZdMXU AüSX EaMXeWXFB´FSXMXZÔdÀFU
¦Fd°FdUd²F IZY ÀFF±F ¶FF¹FûEd¢MXU ´FZ´MXFBOÐXÀF

´Fi²FF³F A³UZ¿FIY: dSX°Fb´F¯FFÊ ¶F`³FþeÊ
ÀFWX-A³UZ¿FIY: ³FUe³FF ¶Fe. ¸FWXZVUSX´´FF
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: A¢MXc¶FSX 2022 ÀFZ A¢MXc¶FSX, 2025

IYû»FZþ³F WXFBOÑXûd»FÀFZMX IYû EdÀFOX/ÃFFSX WXFBOÑXûd»FdÀFÀF (d³F¹FaÂF¯F) IYF CX´F¹Fû¦F IYSXIZY d¨FIY³F IYe °U¨FF ÀFZ AüSX A»MÑXFÀFFCXaOX ´Fie-MÑXeMX¸FZÔMX (BÊMXe)
IZY d¶F³FF IYû»FZþZ³FZþ EaþFB¸F IZY ÀFF±F °F`¹FFSX dIY¹FF ¦F¹FF ±FFÜ EdÀFOX WXFBOÑXûd»FdÀFÀF ´FidIiY¹FF IYû J°¸F IYSX³FZ AüSX ´FiÀFaÀIYSX¯F ÀF¸F¹F ¸FZÔ IY¸Fe IYSXIZY
A»MÑXFÀFFCXaOX-AdÀFÀMXZOX d³F¿IY¿FÊ¯F IZY d»FE EIY ´FidIiY¹FF WXÀ°FÃFZ´F IYF ´Fi¹FFÀF dIY¹FF ¦F¹FF ±FFÜ ´FFSXa´FdSXIY d³F¿IY¿FÊ¯F IYe °Fb»F³FF ¸FZÔ, A»MÑXFÀFFCXaOX ´Fie-
MÑXeMX¸FZÔMX (þFa¨F AüSX À³FF³F Qû³FûÔ dUd²F¹FûÔ) ³FZ WXFBOÑXûd»FÀFZMÐXÀF IYe CX´Fþ AüSX WXFBOÑXûd»FdÀFÀF IYe dOX¦Fie ¸FZÔ IYFRYe UÈdð IYeÜ ÀFeE¨F IZY
A»MÑXFÀFFCXaOX-EdÀFÀMXZOX IYû»FZþ³FZþ CX´F¨FFSX ¸FZÔ ´FFSXa´FdSXIY °FSXeIYûÔ IYe °Fb»F³FF ¸FZÔ ¶FZWX°FSX IYF¹FFÊ°¸FIY ¦Fb¯F ±FZ, þ`ÀFZ, §Fb»F³FVFe»F°FF, B¸Fd»ÀFRYFBa¦F
´FiFG´FMXeÊþ, UFMXSX WXûÎ»OX¦F AüSX AFG¹F»F WXûÎ»OX¦F ÃF¸F°FF, RYûÎ¸F¦F ÃF¸F°FF, AüSX RYû¸F dÀ±FSX°FFÜ ÀFeE¨F IZY AF¹FF¸F, AFUÈdØF, AüSX °FF´F¸FF³F ÀUe´F ÀFZ ´F°FF
¨F»FF WX` dIY A»MÑXFÀFFCXaOX IZY ÀFF±F CX´F¨FFdSX°F ³F¸Fc³FûÔ IZY ·FaOXFSX¯F ¸FFGOÐX¹Fc»F (þe') AüSX ³FbIYÀFF³F ¸FFGOÐX¹Fc»F (þe') d³F¹FaÂF¯F AüSX EaþFB¸FZdMXIY
CX´F¨FFSX IYe °Fb»F³FF ̧ FZÔ À´Fá øY´F ÀFZ Ad²FIY ±FZÜ ÀFeE¨F IZY ERYMXeAFBÊAFSX À´FZ¢MÑXF ÀFZ ́ F°FF ̈ F»FF dIY A»MÑXFÀFFCXaOX ́ Fie-MÑXeMX¸FZÔMX ³FZ ÀFeE¨F IYe ¸FF²¹Fd¸FIY
ÀFaSX¨F³FF AüSX IYF¹FFÊ°¸FIY ÀF¸FcWXûÔ IYû ´Fi·FFdU°F dIY¹FFÜ RYe»OX CX°ÀFþÊ³F ÀI`YÎ³F¦F B»FZ¢MÑXFG³F ¸FFBIiYûÀIYû´Fe (FESEM, 700x) ³FZ d³F¹FaÂF¯F IYe EIY
§F³Fe, AÀF¸FF³F AüSX ¶FWXb-À°FSXe¹F ÀF¸F¦Fi ÀFaSX¨F³FF dQJFBÊÜ IYû»FZþ³FZ¬F CX´F¨FFSX ³FZ EIY dU§FdMX°F ÀFaSX¨F³FF IYF ´FiQVFÊ³F dIY¹FF, þ¶FdIY A»MÑXFÀFFCXaOX-
CX´F¨FFdSX°F ³F¸Fc³FûÔ ¸FZÔ EIY ÀF¸FøY´Fe, dLXýi´Fc¯FÊ AüSX ½¹FUdÀ±F°F ÀFaSX¨F³FF IYF ´F°FF ¨F»FFÜ A»MÑXFÀFFCXaOX-EdÀFÀMXZOX d³F¿IY¿FÊ¯F ³FZ d³F¹FaÂF¯F AüSX EaþFB¸FZdMXIY
CX´F¨FFSX IYe °Fb»F³FF ¸FZÔ ´FdSX¯FF¸Fe ÀFeE¨FEÀF IYe IYMÐXMXSX´Fa±Fe ¸F`»FF PXû³FZ UF»Fe ¦Fd°FdUd²F¹FûÔ (OXe´Fe´FeE¨F % AüSX E¶FeMXeEÀF %) AüSX RZYdSXIY IY¸F
IYSX³FZ UF»Fe ¦Fd°FdUd²F (ERYAFSXE´Fe) IYû ̧ FWX°U´Fc¯FÊ øY´F ÀFZ ¶FPÞXF¹FFÜ A»MÑXFÀFûd³FIY þFa¨F CX´F¨FFSX ̧ FZÔ IYû»FZþ³F WXFBOÑXûd»FÀFZMÐXÀF IYe EÀFeBÊ AUSXû²FIY
¦Fd°FdUd²F ÀF¶FÀFZ Ad²FIY ±Fe, BÀFIZY ¶FFQ A»MÑXFÀFûd³FIY À³FF³F, BÊMXe AüSX d³F¹FaÂF¯F ±FFÜ 
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d¨FÂF 13. dUd·F³³F °FSXeIYûÔ ÀFZ d³FIYF»FZ ¦FE IYû»FZþ³F WXFBOÑXûd»FÀFZMÐXÀF IYF ERYMXeAFBÊAFSX À´FZ¢MÑXF 



´FdSX¹Fûþ³FF IYF VFe¿FÊIY: IbY¢IbYMX U²F ÀFWX-CX°´FFQ AF²FFdSX°F ´FF»F°Fc ³FFV°FF/·Fûþ³F IYF dUIYFÀF AüSX ·FaOXFSX¯F dÀ±FSX°FFÜ

´Fi²FF³F A³UZ¿FIY: ¹Fû¦FZVF ´Fe. ¦FFOXZIYSX
ÀFWX¹Fû¦Fe ÀFaÀ±FF³F: AFBÊÀFeEAFSX-IZÔYýie¹F ·FZOÞX AüSX DY³F A³FbÀFa²FF³F ÀFaÀ±FF³F, AdUIYF³F¦FSX, SXFþÀ±FF³F
ÀFWX-A³UZ¿FIY: E.AFSX. ÀFZ³F (09.06.2023 °FIY), E¸F. ¸Fb±FbIbY¸FFSX, Qe´FIY ¶Fe. SXFDY»F, ´Fe. ¶FÀUF SXZçe, AüSX dU³FûQ IYQ¸F
AFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: A¢MXc¶FSX 2020- A¢MXc¶FSX 2024

IbY¢IbYMX AüSX JFô þF³FUSXûÔ IYe U²F ´FidIiY¹FF IZY ´FdSX̄ FF¸FÀUøY´F CX́ F-CX°´FFQûÔ IYe EIY ¸FWX°U´Fc̄ FÊ ¸FFÂFF ¸FZÔ ´FdSX̄ FF¸F WXû°FF WX̀ þû ¸FF³FU CX́ F·Fû¦F IZY d»FE CX́ F¹Fb¢°F
³FWXeÔ WX̀ÔÜ IbY¢IbYMX U²F ÀFZ ´FiF~ B³F U²F CX́ FCX°´FFQûÔ IYû VFb¿IY ´Fid°F´FFQ³F õFSXF IbY¢IbYMX CX́ F-CX°´FFQ ·Fûþ³F IYF CX°´FFQ³F IYSX³FZ IZY d»FE d³FþÊd»F°F dIY¹FF ¦F¹FF ±FFÜ
¶FFQ ¸FZÔ ´F»USXFBªOX ´Fû»MÑXe ¶FF¹F-´FiûOX¢MX ¸Fe»F IYF CX́ F¹Fû¦F ´FZMX À³F`¢ÀF IZY CX°´FFQ³F ¸FZÔ dIY¹FF ¦F¹FFÜ ´FiQF³F dIYE ¦FE ´Fû»MÑXe IYû´FiûOX¢MX ¸Fe»F IYe ¸FFBIiYûd¶F¹F»F
¦Fb̄ FUØFF ÀUeIYF¹FÊ ÀFe¸FF IZY ·Fe°FSX ±FeÜ EIY ´FiQF³F dIYE ¦FE ´Fû»MÑXe ·Fûþ³F IYF CX́ F¹Fû¦F IYSXIZY ´FZMX À³F`¢ÀF IZY ¨FFSX ´FiIYFSX °F`¹FFSX dIYE ¦FE ±FZÜ ´FF»F°Fc þF³FUSXûÔ IZY
À³F`¢ÀF IZY ¦Fb̄ FUØFF ¸Fc»¹FFaIY³F ³FZ ÀFaIZY°F dQ¹FF dIY dUIYdÀF°F ´FF»F°Fc þF³FUSXûÔ IZY À³F`¢ÀF ¸FZÔ ´FeE¨F ¸Fc»¹F ±FZ þû ´FiQF³F dIYE ¦FE ´Fû»MÑXe ·Fûþ³F IYû VFFd¸F»F IYSX³FZ
IZY À°FSX IYû ¸FWX°U´Fc̄ FÊ øY´F ÀFZ ´Fi·FFdU°F IYSX°FZ ±FZÜ ´FZMX À³F`¢ÀF IYF þ»F ¦Fd°FdUd²F ¸Fc»¹F 0.37-0.42 EOX¶»¹Fc, UFaLX³Fe¹F UFô¹FaÂF SXa¦F AüSX ¸FF³FU ÀFaUZQe
dUVFZ¿F°FFAûa IYe ÀFe¸FF ¸FZÔ ±FFÜ ´Fû»MÑXe ¶FF¹F´FiûOX¢MX ¸Fe»F IYû VFFd¸F»F IYSX³FZ IZY À°FSX ÀFZ SXa¦F dUVFZ¿F°FFAûa ´FSX IYFRYe ´Fi·FFU ´FOÞXFÜ ´FZMX À³F`¢ÀF IYe ÀF·Fe ¶F³FFUMX
dUVFZ¿F°FFEa ´FiQF³F dIYE ¦FE ´Fû»MÑXe ·Fûþ³F IZY À°FSX ÀFZ ´Fi·FFdU°F ±FeÔÜ 5-ÀFcÂFe ´F`̧ FF³FZ ´FSX ¸FF³FU ÀFaUZQe dUV»FZ¿F¯F ³FZ ÀFaIZY°F dQ¹FF dIY ÀF·Fe CX°´FFQûÔ ¸FZÔ A¨LXZ
AFG¦FZÊ³Fû»FZd´MXIY ¦Fb̄ F ±FZÜ ´FZMX À³F`¢ÀF IYû ´FF»F°Fc IbYØFûÔ ³FZ ·Fe ´FÀFaQ dIY¹FFÜ ´FF»F°Fc þF³FUSXûÔ IZY À³F`¢ÀF IYF ·FaOXFSX̄ F A²¹F¹F³F ¨F»F SXWXF WX̀Ü 
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: ¦Fb¯FUØFF AüSX ÀFbSXdÃF°F ¸FFaÀF CX°´FFQ³F IZY d»FE ¸FFaÀF ´Fiüôûd¦FIYe IZY ÀFF±F ÀFc¨F³FF ´Fiüôûd¦FIYe
IYF ÀF¸FF¸FZ»F³F

´Fi²FF³F A³UZ¿FIY: ¹Fû¦FZVF ´Fe. ¦FFOXZIYSX
ÀFWX¹Fû¦Fe ÀFaÀ±FF³F: ·FF.IÈY.A³Fb.´F.-IZÔYýie¹F ·FZOÞX AüSX DY³F A³FbÀFa²FF³F ÀFaÀ±FF³F, AdUIYF³F¦FSX, SXFþÀ±FF³F
ÀFWX-A³UZ¿FIY: dSX°Fb´F¯FFÊ ¶F`³FþeÊ, AüSX ASXÎUQ ÀFû³Fe
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F d°Fd±F: ³FUa¶FSX 2021-A´Fi`»F 2024
RaYÎOX¦F EþZÔÀFe: ÀFaÀ±FF³F (´FdSX¹Fûþ³FF IYûOX/ÀUeIÈYd°F ÀFa£¹FF)

¸FF»F´FbSXF ·FZOÞX IZY »Fû±F »FÃF¯FûÔ IYF A³Fb´FF»F³F dIY¹FF ¦F¹FF WX` AüSX ÀFWXÀFa¶Fa²F ÀF¸FeIYSX¯F IZY dUIYFÀF IZY d»FE OXZMXF IYF dUV»FZ¿F¯F dIY¹FF þF SXWXF WX`Ü
BÀFe ´FiIYFSX, ·F`ÔÀF AüSX LXûMXZ þb¦FF»Fe IYSX³FZ UF»FZ SXû¦FûÔ IZY d»FE d³F¯FÊ¹F ÀF¸F±FÊ³F ´Fi¯FF»Fe ÀFFSX¯Fe¶Fð WX`Ü A»F¦F-A»F¦F VFSXeSX IZY Uþ³F UF»Fe ¸FF»F´FbSXF
·FZOÞX IZY »Fû±F IZY »FÃF¯FûÔ IYû ÀFaIYd»F°F dIY¹FF ¦F¹FF WX` AüSX ÀFWXÀFa¶Fa²F ÀF¸FeIYSX¯F IZY dUIYFÀF IZY d»FE OXZMXF IYF dUV»FZ¿F¯F dIY¹FF ¦F¹FF WX`Ü BÀFe ´FiIYFSX,
·F`ÔÀF AüSX LXûMXe þb¦FF»Fe IYSX³FZ UF»Fe ¶Fe¸FFdSX¹FûÔ IZY d»FE d³F¯FÊ¹F ÀF¸F±FÊ³F ´Fi¯FF»Fe IYû ÀFFSX¯Fe¶Fð dIY¹FF ¦F¹FF WX`Ü
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°FFd»FIYF 5. ´FZMX  À³F`¢ÀF IZY ·Füd°FIY SXFÀFF¹Fd³FIY AüSX ¶F³FFUMXe ¦Fb¯F  

6.11±0.05a 5.98±0.05a 5.72±0.09b 5.68±0.11b

0.415±0.005  0.391±0.0043  0.385±.0102  0.374±.0071  

* 66.28 ± .048a 58.08 ±0.33b 56.78 ±0.37c 53.51±0.46d

* 8.00±0.07c 8.82±0.040b 8.89 ±0.066b 9.16±0.033a

* 31.65 ±0.18a 28.29 ±0.12b 26.70±0.07c 26.21 ±0.19d

111.25± 0.042a 75.57± 0.10d 89.85±0.15c 100.74± 0.01b

0.23±0.00c 0.72± 0.00a 0.34± 0.01b 0.13± 0.00d

22.58± 0.047c 58.85± 0.07a 25.22± 0.16b 15.77± 0.05d

32.75 ± 0.19c 113.41± 0.02a 41.33±0.12b 26.43±0.03d

79.74± 0.15b 47.19± 0.01d 64.75± 0.02c 86.51± 0.14a

0.29± 0.00d 1.40± 0.02a 0.87± 0.02b 0.72± 0.03c

0.73± 0.01a 0.45± 0.03b 0.49± 0.00b 0.31± 0.01c

0.13± 0.00d 0.13± 0.00cd 0.13± 0.00ab 0.14± 0.00a

0.02± 0.00a 0.016± 0.00a 0.016± 0.00a 0.010± 0.00b

  -  (<0.05)   

d¨FÂF 15 ´FZMX À³F`¢ÀF IZY ¨FFSX ´FiIYFSXûÔ IYû QVFFÊ³FZ UF»Fe °FÀUeSX 
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¸FF»F´FbSXF ·FZOÞX IZY »Fû±F IZY »FÃF¯F: A²¹F¹F³F ¸FZÔ ¸FF»F´FbSXF ·FZOÞX IZY »Fû±F IZY »FÃF¯F ´FSX Emd°FWXFdÀFIY AüSX UFÀ°FdUIY ÀF¸F¹F IZY OXZMXF IYF CX´F¹Fû¦F dIY¹FF
¦F¹FFÜ IbY»F 792 þF³FUSXûÔ IZY OXZMXF IYF dUV»FZ¿F¯F dIY¹FF ¦F¹FF AüSX CX³WXZÔ 10-50 dIY»Fû¦FiF¸F °FIY IZY CX³FIZY þedU°F Uþ³F IZY AF²FFSX ´FSX ¨FFSX
A»F¦F-A»F¦F ÀF¸FcWXûÔ ¸FZÔ ¶FFaMXF ¦F¹FFÜ Qû A»F¦F-A»F¦F ¸FüÀF¸FûÔ, A´Fi`»F-dÀF°Fa¶FSX AüSX A¢MXc¶FSX-¸FF¨FÊ ¸FZÔ U²F dIY¹FZ ¦F¹FZ þF³FUSXûÔ IZY OXZMXF IYe °Fb»F³FF
IYe ¦FBÊÜ d³F¿IY¿FûË ÀFZ ´F°FF ¨F»FF dIY þF³FUSXûÔ IYF AüÀF°F U²F-´FcUÊ Uþ³F 30.32 dIY»Fû¦FiF¸F ±FF, ·FZOÞX AüSX ¸FZPÞXZ IYF AüÀF°F Uþ³F IiY¸FVF: 30.36
dIY»Fû¦FiF¸F AüSX 30.28 dIY»Fû¦FiF¸F ±FFÜ ¨FFSX ÀF¸FcWXûÔ, ¹FF³Fe 1, 2, 3 AüSX 4 IYF AüÀF°F VFSXeSX IYF Uþ³F IiY¸FVF: 17.53 dIY»Fû¦FiF¸F, 25.91
dIY»Fû¦FiF¸F, 35.06 dIY»Fû¦FiF¸F AüSX 42.79 dIY»Fû¦FiF¸F ±FF, AüSX ¹FWX Aa°FSX ÀFFad£¹FIYe¹F øY´F ÀFZ ¸FWX°U´Fc¯FÊ ±FFÜ A²¹F¹F³F ¸FZÔ ¹FWX ·Fe ´FF¹FF ¦F¹FF dIY
þF³FUSX IZY Î»F¦F IYF ¦F¸FÊ »Fû±F IZY Uþ³F, OÑXZÎÀF¦F CX´Fþ, IY¸FSX IYe AFaJ IYF ÃFZÂF, A¦F»FZ AüSX d´FLX»FZ dWXÀÀFZ IZY Uþ³F AüSX ¸FFaÀF ÀFZ WXçe IZY
A³Fb´FF°F ´FSX ¸FWX°U´Fc¯FÊ ´Fi·FFU ´FOÞX°FF WX`Ü BÀFIZY Ad°FdSX¢°F, ¸FF»F´FbSXF ·FZOÞX ¸FZÔ VFSXeSX IZY Uþ³F IYF ÀF·Fe ¸FF´FQaOXûÔ ´FSX ¸FWX°U´Fc¯FÊ ´Fi·FFU ´FOÞXF, AüSX
¸FüÀF¸F ³FZ ¦F¸FÊ »Fû±F IZY Uþ³F, OÑXZÎÀF¦F CX´Fþ AüSX ¸FFaÀF-WXçe A³Fb´FF°F IYû ´Fi·FFdU°F dIY¹FFÜ þ`ÀFZ-þ`ÀFZ VFSXeSX IYF Uþ³F ¶FPÞXF, ´FiFSXad·FIY IYMX-A´F
·FF¦FûÔ IYe CX´Fþ ¸FZÔ ·Fe IYFRYe UÈdð WXbBÊÜ ¸FFaÀF IYe ´F`QFUFSX IYe ·FdU¿¹FUF¯Fe IYSX³FZ IZY d»FE EIY ÀFWXÀFa¶Fa²F ÀF¸FeIYSX¯F dUIYdÀF°F dIY¹FF ¦F¹FF ±FFÜ 

´FdSX¹Fûþ³FF IYF VFe¿FÊIY: JFô ´FiF¸FFd¯FIY°FF IZY d»FE CX´F³¹FFÀF AF¯FdUIY ´FSXJ IYF dUIYFÀF

´Fi²FF³F A³UZ¿FIY: OXFG. dU¿¯FbSXFþ E¸FAFSX
ÀFWX-A³UZ¿FIY: OXFG. ´Fe. ¶FÀUF SXZçe, OXFG. Qe´FIY ¶Fe SXFUc»F
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F °FFSXeJ: A¢MXc¶FSX 2022 ÀFZ A¢MXc¶FSX 2024

BÀF ´FdSX¹Fûþ³FF IYF CXïZV¹F JFô CXôû¦F ¸FZÔ EIY ¸FWX°U´Fc¯FÊ ¨Fb³Fü°Fe ÀFZ d³F´FMX³FF WX`: JFô ´FiF¸FFd¯FIY°FF ÀFbd³FdV¨F°F IYSX³FF AüSX CX´F·Fû¢°FFAûa IYû
ÀFa·FFdU°F ¦F»F°F ¶F¹FF³Fe AüSX d¸F»FFUMX ÀFZ ¶F¨FF³FFÜ CX´F³¹FFÀF AF¯FdUIY ´FSXJ IZY dUIYFÀF IZY ¸FF²¹F¸F ÀFZ, ¹FWX ÀFaQc¿FIYûÔ AüSX ¦F»F°F »FZ¶F»F UF»FZ
AU¹FUûÔ IYF Ad²FIY ÀFMXeIY, IbYVF»F AüSX dUVUÀF³Fe¹F ´F°FF »F¦FF³FZ IYF ¸FF¦FÊ ´FiVFÀ°F IYSX°FF WX`Ü BÀF ´FdSX¹Fûþ³FF IZY °FWX°F, U°FÊ¸FF³F ¸FZÔ WX¸F JFô ³F¸Fc³FûÔ
¸FZÔ CX©F dSX¬FFG»¹FcVF³F d´F§F»F³FZ dUV»FZ¿F¯F IYF CX´F¹Fû¦F IYSXIZY ÀFF»¸Fû³FZ»FF AüSX d»FÀMXZdSX¹FF IYF EIY ÀFF±F ´F°FF »F¦FF³FZ IZY d»FE OXb´»FZ¢ÀF SXe¹F»F-MXFB¸F
´FeÀFeAFSX ´FSXJ ´FSX IYF¸F IYSX SXWXZ WX`ÔÜ ¹FWX A°¹FF²Fbd³FIY QÈdáIYû¯F SXû¦Fþ³FIY ´FWX¨FF³F IYe QÃF°FF AüSX dUdVFá°FF IYû ¶FPÞXF°FF WX`, þû JFô CX°´FFQûÔ IYe
ÀF¸F¦Fi ÀFbSXÃFF ¸FZÔ ¹Fû¦FQF³F QZ°FF WX`Ü ¹FWX ´FdSX¹Fûþ³FF U`¦F³F CX°´FFQûÔ IZY ´Fi¸FF¯FeIYSX¯F IYe ¶FPÞX°Fe ¸FFa¦F IYû ´FcSXF IYSX³FZ IZY d»FE A´F³FF QF¹FSXF ¶FPÞXF°Fe WX`Ü
¸FFaÀF, ÓFeÔ¦FF, IZYIYOÞX, ¸FLX»Fe, AaOXF AüSX VFWXQ þ`ÀFZ ´FVFb-½¹Fb°´F³³F AU¹FUûÔ IYe OXeE³FE ÀIiYeÎ³F¦F, þû UZ¦F³F CX°´FFQûÔ ¸FZÔ d¸F»FFUMXe IZY øY´F ¸FZÔ
CX´F¹Fû¦F dIYE þF³FZ UF»FZ ¸Fb£¹F §FMXIY WX`Ô, UFÀ°FdUIY ÀF¸F¹F ´FeÀFeAFSX IYF CX´F¹Fû¦F IYSXIZY AF¹Fûdþ°F IYe ¦FBÊ ±FeÜ U°FÊ¸FF³F ¸FZÔ WX¸F VFWXQ, AaOXF, ÓFeÔ¦FF,
Ii`Y¶F AüSX ´Fü²FZ IYe ÀFF¸F¦Fie ÀFZ OXeE³FE IZY d³F¿IY¿FÊ¯F IYû ¸FF³FIYeIÈY°F IYSX SXWXZ WX`ÔÜ
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: d³F¹FF¸FIY JFô /RYûSXZÔdÀFIY ´Fi¹Fû¦FVFF»FFAûa ¸FZÔ ´FVFb ´FiþFd°F¹FûÔ IZY ¦Fb¯FF°¸FIY d³F²FFÊSX¯F IZY
d»FE AFBÊEÀFAû 17034: 2016 IZY A³FbÀFFSX ´Fi¸FFd¯F°F ÀFaQ·FÊ ÀFF¸F¦Fie (ÀFeAFSXE¸F) IYF dUIYFÀFÜ

´Fi²FF³F A³UZ¿FIY: dU¿¯FbSXFþ, E¸F. AFSX
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F °FFSXeJ: A¢MXc¶FSX 2022- A¢MXc¶FSX 2024

¸FF´FIY ¸FF´F dUd²F¹FûÔ IYû ¸FUZdVF¹FûÔ, ·F`ÔÀF, VFcIYS IYF ¸FFaÀF AüSX d¨FIY³F IZY d»FE AF³FbUadVFIY ÀFF¸F¦Fie (OXeE³FE) IZY øY´F ¸FZÔ CX¸¸FeQUFSX ÀFaQ·FÊ ÀFF¸F¦Fie
IZY d»FE B³F-WXFCXÀF ¸FF³¹F dIY¹FF þF°FF WX`Ü ´FiFSXa·F ¸FZÔ, AFBÊEÀFAû ¦FFBOX 80 (AFBÊEÀFAû ¦FFBOX 80: 2014) IZY A³FbÀFFSX ¦Fb¯FUØFF d³F¹FaÂF¯F ÀFF¸F¦Fie
(¢¹FcÀFeE¸F)/CX¸¸FeQUFSXûÔ IYû B³F-WXFCXÀF °F`¹FFSX dIY¹FF ¦F¹FF ±FF AüSX SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F (AFBÊEÀFAû/AFBÊBÊÀFe 17025:2017) IYe
¸FF³¹F°FF ´FiF~ ´FSXeÃF¯F ÀFbdU²FF ¸FZÔ ´FSXeÃF¯F dIY¹FF ¦F¹FF ±FFÜ EmÀFZ ´Fi°¹FZIY ¢¹FcÀFeE¸F IYe ¸FZMÑXû»FFGdþIY»F MÑXZdÀFd¶Fd»FMXe ¸FFBMXûIYFGd³OÑX¹F»F ÀFFBMXûIiYû¸F ¶Fe
(ÀFeUFBÊMXe¶Fe) ¶FFSXIYûOX (U¸FFÊ AüSX ÎÀFWX, 2003) IZY dõ-dQVFF°¸FIY ÀFZÔ¦FSX A³FbIiY¸F¯F AüSX ÀFaQ·FÊ A³FbIiY¸F OXZMXF¶FZÀF (E³FÀFe¶FeAFBÊ) IZY ÀFF±F
BÀFIYe °Fb»F³FF õFSXF À±FFd´F°F IYe ¦FBÊ ±FeÜ EIY A°¹FF²Fbd³FIY RiYeþ OÑXF¹FSX ¸FVFe³F IYe JSXeQ IYe ¦FBÊ AüSX d¨FIY³F, ·F`ÔÀF AüSX VFcIYS IYF ¸FFaÀF (d¨FÂF
17) ÀFZ ¢¹FcÀFeE¸F ´FFCXOXSX °F`¹FFSX dIY¹FF ¦F¹FFÜ ÀFeAFSXE¸F ÀFZ OXeE³FE IYe d³FIYFÀFe IYû ·Fe ¸FF³FIYeIÈY°F dIY¹FF ¦F¹FF WX`Ü BÀFIZY A»FFUF, ÀFeAFSXE¸F IYe
°F`¹FFSXe AüSX ·FaOXFSX¯F IZY d»FE EIY ÀF¸Fd´FÊ°F IYF¹FÊ ÃFZÂF À±FFd´F°F dIY¹FF ¦F¹FF WX`Ü 
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´FdSX¹Fûþ³FF IYF VFe¿FÊIY: VF`»RY-»FFBRY AüSX IbY¢IbYMX ¸FFaÀF IYe ÀFbSXÃFF UÈdð IZY d»FE ¶F`¢MXedSX¹FûRZYþ-AF²FFdSX°F
À±FF¹Fe WXdSX°F QÈdáIYû¯F

´Fi²FF³F A³UZ¿FIY: OXFG. ÀFûdRY¹FF Ba¶FSXFþ
ÀFWX-A³UZ¿FIY: OXFG. ÀFbSXZVF IZY QZU°FIY»F
´FiFSXa·F d°Fd±F AüSX ´FcSXF WXû³FZ IYe ÀFa·FFdU°F °FFSXeJ: A¦FÀ°F 2023 ÀFZ þb»FFBÊ 2026

¦F`SX-MXFBRYFBOX»F ÀF`»¸Fû³FZ»FûdÀFÀF JFô-þd³F°F þc³FûÀF ¸FZÔ ÀFZ EIY WX` þû dUVU À°FSX ´FSX ¸F³Fb¿¹FûÔ IYû ´Fi·FFdU°F IYSX°FF WX`Ü ÀFF»¸Fû³FZ»FF EaMXdSXIYF ÀFZSXûUSX
IZÔYMXIYe d¨FIY³F IZY ¸FFaÀF ÀFZ þbOÞXZ CX³F ¶F`¢MXedSX¹FF ¸FZÔ ÀFZ EIY WX`Ü EÀFÜ IZÔYMXIYe IZY ·FFSX°Fe¹F A»F¦FFU IYû ÀFZRYF»FûÀ´FûdSX³F AüSX »FûSXûd¢U³Fû»Fû³F þ`ÀFZ
¸FWX°U´Fc¯FÊ EaMXe¶FF¹FûdMXIY QUFAûa IZY d»FE ´Fid°FSXû²Fe ´FF¹FF ¦F¹FFÜ BÀFd»FE, VB_SENS_IB_PSK2 þ`ÀFZ RZYþ IYû A»F¦F dIY¹FF ¦F¹FF AüSX EÀFÜ
IZÔYMXbIYe IZY dJ»FFRY ¸Fc»¹FFaIY³F dIY¹FF ¦F¹FFÜ EIY A³¹F ¶F`¢MXedSX¹FûRZYþ IYû IÈYd¿F þ»F d³FIYFÀFe ÀFZ A»F¦F dIY¹FF ¦F¹FF ±FF AüSX ±FûIY ÀFaÀIÈYd°F ¸FZÔ
CX¦FF¹FF ¦F¹FF ±FF, AüSX EIYF¦Fi°FF 2.6 Ÿ 109 ´FeERY¹Fc/E¸FE»F/´FFBÊ ¦FBÊ ±FeÜ RZYþ IYe AFIÈYd°F ÀFa¶Fa²Fe ´FWX¨FF³F ÀFZ EIY ICOSAHEDRAL dÀFSX
AüSX dÀFRYûdUdSXOXZ ´FdSXUFSX RZYþ IZY »Fa¶FZ, ¦F`SX-ÀFaIbYd¨F°F ´FcaLX IYF ÀFaIZY°F d¸F»FFÜ RZYþ -20 ÀFZ 60 IZY ¶Fe¨F AüSX 4-10 IYe ´FeE¨F ÀFe¸FF IYû ÀFWX³F
IYSX³FZ ¸FZÔ ÀFÃF¸F ±FFÜ RZYþ ÀFûJ³FZ IZY d»FE d»F¹FF ¦F¹FF ÀF¸F¹F 25-30 d¸F³FMX ±FF, þWXFa ~98% RZYþ ¶F`¢MXedSX¹FF ¸FZÔ d¸F»FF ±FFÜ RZYþ IYe A½¹F¢°F
AUd²F 40 d¸F³FMX ´FFBÊ ¦FBÊ, AüSX CX³FIZY RYMX³FZ IZY AFIYFSX ÀFZ ~160 RZYþ/ÀFZ»F IYF ´F°FF ¨F»FFÜ BÀF ´FiIYFSX, RZYþ IYe þ`dUIY dUVFZ¿F°FFAûa ÀFZ ´F°FF
¨F»FF dIY BÀFIYF CX´F¹Fû¦F JFô ÀFbSXÃFF AüSX AFWXFSX ¹FûþIY ´Fi¹Fû¦FûÔ IZY d»FE dIY¹FF þF ÀFIY°FF WX`Ü BÀFIZY A»FFUF, dU¿FF¢°F ¹FF EaMXe¶FF¹FûdMXIY ´Fid°FSXû²F
þe³F IYû ÀIiYe³F IYSX³FZ IZY d»FE RZYþ IYe ¸FZþ¶FF³F dUdVFá°FF AüSX A³FbUFadVFIY dUVFZ¿F°FF IYe þFE¦FeÜ ·Fûþ³F-þd³F°F ÀFF»¸Fû³FZ»FF EaMXdSXIYF ÀFZSXûUSX IZY
dJ»FFRY RZYþ IZY EIY IYFGIYMXZ»F IYû A»F¦F IYSX³FZ IZY d»FE Ad²FIY ³F¸Fc³FûÔ IYû ÀFaÀFFd²F°F dIY¹FF þF SXWXF ±FFÜ 
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Extramural Projects
Assessment of animal welfare, halal authentication and detection of food fraud
through integrated omics approaches

Funding agency: Education Division, ICAR, New Delhi

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

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

In another study, blood biochemical, meat quality and proteomic changes were evaluated in slow-growing
broiler chicken subjected to ritual slaughter like halal (HS) and jhatka (JS) without stunning and commercial
slaughter with electrical stunning (ES). Significant stress indicators like cortisol and triiodothyronine were
markedly elevated in JS, whereas increased (P<0.05) levels of lactate dehydrogenase and creatine kinase
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was observed in JS and ES birds. No changes in meat quality were observed between the slaughter methods,
except improved (P<0.05) water holding capacity and lower shear force in ES samples. The 2-dimensional
gel electrophoresis coupled to MALDI-TOF MS elucidated the overabundance of glyceraldehyde-3-
phosphate dehydrogenase and L-lactate dehydrogenase that are positively correlated with stress in JS
broilers. Bioinformatic analysis explored the multifaceted landscape of molecular functions. Current study
has uncovered that ritual slaughter techniques and commercial meat production practices elicit varying
levels of stress in chickens without adversely affecting the meat quality.
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Fig.1. Representative 2-DE gel of total muscle proteins extracted from Pectoralis major muscles of halal
slaughtered birds without stunning (NST) and slaughtered with electrical stunning (ST). Gels were produced

in three technical replicates. Protein spots identified through MALDI-TOF/TOF are highlighted

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

Spot Spot 
IDID 

SpSpececies s 
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scscoree 
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positionn 

Peptides (m/z) Peptides (m/z) 

NST NST 
3232 

Gallus gallus 
(TPM2_CHICK) 
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beta chain 
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R.IQLVEEELDR.A 
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(1284.71) 

NST NST 
3030 

Gallus gallus
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33 21.783 116 11 – 22 K.IIFVVGGPGSGK.
G (1130.63) 

33 – 45 K.YGYTHLSTGDLLR.
A (1495.72)

90 – 98 K.GFLIDGYPR.E 
(1037.51) 

150 – 
156 

K.RLETYYK.A (972.5)

NST NST 
3131 

Gallus gallus
(CCD25_XENTR) 
NP_996856.1 

Coiled-coil 
domain-

containing 
protein 25 

52 24.378 62 2 — 22 M.VFYFTSNVISPPYT
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(2488.18)
44 - 52 K.LSSAHVYLR.L 

(1045.58) 
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31 

ST 
13 

ST 
29 
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Developing and Pilot Testing Specialized Knowledge Products on Human Wild 
Life Conflict (HWC) Mitigation for Agriculture and Veterinary Sector in 
India (Lead Centre: ICAR-NAARM, Hyderabad) 
 
Funding agency: German International Development Agency (GIZ) 
 
Cooperating Centre Principal Investigator: Dr. Naveena, B.M. 
Sanction No. and amount (Rs.): D-02/6/2021-IC-I; 87.10 lakhs 
Start Date and Likely date of completion: December 2021 to June 2023 
 
A multi-institutional, transdisciplinary project on “Developing and Pilot testing Specialized Knowledge 
Products on Human-Wildlife Conflict Mitigation for Agriculture and Veterinary Sector in India”, implemented 
in technical collaboration with GIZ, German Agency for International Cooperation, was launched on 24th 
January 2022. A workshop on operationalizing one health: Taking stock and planning a cooperative approach 
was held on 21st April, 2023 in hybrid mode. Training of faculty and experts of the State Agriculture 
Universities and KVKs on “Holistic Approach to Human-Wildlife Conflict Mitigation: Taking a One Health 
Approach” was held from May 3-4, 2023 in virtual mode. One health tool kit covering different areas, viz, 
zoonotic diseases, occupational health and safety, food safety, livelihood, climate-smart agricultural practices, 
emergency preparedness, disease surveillance and monitoring infrastructure, and capacity building, were 
discussed. The closing workshop (Fig.1) discussing the role of wildlife in developing strategies for one health 
State and National Action Plan and the way forward was conducted on 16th June 2023.
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Systems-based integrated program for enhancing the sustainability of antibiotic-
restricted poultry production

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

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

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

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

PI: Dr. C. Ramakrishna
Co-PIs: Dr. Suresh Devatkal, Dr. Yogesh Gadekar and Dr. A. R. Sen (up to 09-06-2023)
Sanction No. and amount (Rs.): F. No. NASF/PA-9025/2022-23 dated 30.08.2022; Rs.22.40 lakhs
Start Date and Likely date of completion: September 2022 to August 2026
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Participants of the workshop at ICAR-NMRI, Hyderabad

Interactive meeting with Director and Scientists of ICAR-DPR, Hyderabad
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A decision support system (DSS) for facilitating antemortem (AM) and postmortem (PM) examination of
pigs has been tried during the reporting period. A total of 105 diseases of pigs with typical lesions have
been tabulated for the antemortem exam of pigs. Probable disease and antemortem decision (Accept /
Suspect / Reject) for different age groups of pigs regarding 1) General observations, 2) Skin Changes, 3)
Respiratory / breathing changes, 4) Digestive changes, 5) Behavioral changes, 6) Posture and gait changes,
7) Structure / Conformation changes, and 8) Discharge / Protrusions from body openings were tabulated. A
total of 83 diseases of pigs of either sex with typical lesions have been tabulated for post-mortem exams of
pigs. Probable disease and Postmortem decision (Approve or Partial Condemnation or Total Condemnation)
regarding 1) Head, 2) Skin, 3) Muscle, 4) Lymph nodes, 5) Lungs, 6) Joint/bone, 7) Abdominal cavity, and
8) Thoracic cavity were tabulated. The ante-mortem and postmortem examination of 45 pigs slaughtered in
local slaughter places in and around Hyderabad was carried out to record the typical lesions for different
disease conditions for supporting Decision Support System (DSS). All the 45 pig carcasses were approved
for human consumption with a few partial condemnations. The physicochemical properties of pork
(particularly the colour of pork) are being analyzed at different storage periods at room temperature for

Exploiting encapsulated nanoparticle conjugated phytochemicals to combat
antimicrobial resistance in poultry

Funding agency: National Agricultural Science Fund

PI: Dr. Deepak B. Rawool
Co-PIs: Dr. Girish Patil and Dr. B. M. Naveena
Sanction No. and amount (Rs.): NASF/ABA-8007/2019-20; Rs. 171.0315 Lakh
Start Date and Likely date of completion: November 2019 to March 2023

In the era of antimicrobial resistance, with the limited antibiotics in pipelines, currently non-clinical and clinical
research is focused more on the identification of novel and non-conventional anti-infective adjunctive or
preventive therapies. On a similar line, the present study has observed that the chitosan/alginate encapsulated
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Fig. 2. Postmortem examination of pig carcasses
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nano silver entrapped with cinnamaldehyde (EAgC) and thymol (EAgT) were found highly effective against
MDR E. coli and Salmonella spp. in the in vitro and in vivo assays (Galleria mellonella larvae, Swiss Albino
mice and broiler poultry). Further, to test its utility for field applications, the safety trials of both molecules
were performed as per OECD 425 guidelines (acute and sub-acute toxicity studies) in broiler poultry and field
trials in broiler birds (n=1250) at Indbro Farms, Hyderabad. The acute as well as sub-acute toxicity trials
performed on broiler poultry revealed that both the compounds (EAgC and EAgT)- treated groups retained
optimum feed-conversion ratio (FCR) between 1.40-1.60 (Fig.3). No mortality was evident among the
compound-treated groups. Also, significant changes were not observed in the serum biochemical parameters
(total protein, blood urea, creatinine, ALT, AST, and ALP values) in the treated as well as control groups.
Interestingly, no silver residues were detected by atomic absorption spectroscopy in tissues of the birds (liver,
kidney, and breast muscle) after trials (acute and sub-acute toxicity studies, and field trials conducted at Indbro
Farms, Hyderabad). Besides, significant differences were not observed in the overall gut flora of the birds of
the control and treated birds (EAgC and EAgT) through metagenomic studies.
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Fig.3. FCR of poultry treated with encapsulated nanoconjugates (a) acute toxicity study
(b) sub-acute toxicity study

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

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

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

Funding agency: Department of Biotechnology (DBT)

PI: Dr Deepak B. Rawool
Co-PIs: Dr. S. B. Barbuddhe, Dr. P. Baswa Reddy
Sanction No. and amount (Rs.): No. BT/PR36327/ADV/90/280/2020, Rs. 66.87 Lakhs
Start Date and Likely date of completion: September 2021 to September 2024

Anthrax caused by Bacillus anthracis is a fatal zoonotic disease, and soil acts as an important reservoir for this
pathogen. In this study, we aim to develop a latex agglutination test (LAT) to detect B. anthracis spores in animal
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feed supplements and soil samples. Accordingly, we have identified 7 peptides (3 from a literature search, and 4
from in silico analysis) and developed LAT with the IgY antibody raised against the peptides. Further hyperimmune
sera were raised against the UV-killed spores of B. anthracis, B. cereus, and the cocktail of B. anthracis-specific
peptides (PA-1 and EA-1). Then, the LAT was optimized using the IgG antibody raised against the B. anthracis
spores @ 200μg/ml antibody concentration. The optimized LAT was found to be specific for B. anthracis spores
and could able to detect up to 105 spores/ml. Further, to check the utility of LAT in soil and animal feed supplements,
sterile soil and meat meal samples were prepared by using wet heat (Autoclave- 121°C, 15lbs, 1hr) and dry heat
(Hot air oven- 200°C for 24h) sterilization and sterility was checked in BHI/Nutrient broth. The sterilized soil and
meat meal samples were further used for spiking studies with different concentrations of B. anthracis spores (1010,
108, 106, 104, and 102) and different proportions (100:0, 75:25, 50:50, 25:75, 0:100) of B. anthracis spores and
spores of related Bacillus spp. (B. cereus, B. subtilis, B. licheniformis, B. thuringiensis, B. mycoides) to determine
sensitivity and specificity in spiked samples, respectively. GABRI technique with sucrose-TWEEN 20 as a carrier
media was used to recover spores from the spiked samples. The spore recovery percentage was between 50-75%
for both the spiked soil and meat meal samples. The developed LAT was able to detect the spiked soil and meat
meal samples with up to 106 spores (Table.2, Fig.4). Further, the developed LAT was also found specific as it
revealed positive results with all the proportions ((100:0, 75:25, 50:50, 25:75) having B. anthracis spores except
in the mixture wherein other Bacillus spp. spores were present (Table 3, Fig. 5).
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S. 
No 

SamplSamplee SpiSpiked sp spore 
coconcentratioation n 

(ml) l) 

Concencentratated Spoed Spore e 
count aftercount after recovery covery 

(m(ml)) 

RecRecoververyy 
(%(%)

AgglAgglutiutinatation ion 

1. Spiked soil 
(A) 

1 x 1 x 101010 1 x 1 x 107 7 (A(A1)1) 7070% % PosiPositive
2. 1 x1 x 108 6 x 6 x 106 6 (A(A2)2) 75% PosiPositive
3. 1 x1 x 106 3 x 3 x 104 4 (A(A3)3) 66% MilMild Po Posisitivetive
4. 1 x 104 11x 102 (A4) 50% Negative
5. 1 x 102 - (A5) 0% Negative 
6. Spiked 

animal feed 
supplements 

(B) 

1 x 1 x 101010 9 x 19 x 106 6 (B(B1) 60% PosiPositive
7. 1 x1 x 108 3 x 13 x 106 6 (B(B2) 75% PosiPositive
8. 1 x1 x 106 9 x9 x 10104 (4 (B3)B3) 66% MilMild Po Posisitivetive
9. 1 x 104 1x 103 (B4) 0% Negative
10. 1 x 102 - (B5) 70% Negative 

Table 2: Sensitivity of developed LAT in spiked soil and animal feed supplements
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Fig.4. Sensitivity of developed LAT in spiked soil (A) and animal feed supplements (B)



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

Funding agency: Department of Biotechnology (DBT)

PI: Dr. S. B. Barbuddhe
Co-PIs: Dr Deepak B. Rawool, Dr. Laxman R. Chatlod, Dr. Yogesh Gadekar and Dr. Vishnuraj M. R.
Sanction No. and amount (Rs.): No. BT/PR39032/ADV/90/280/2020; Rs. 115.9676 Lakhs
Start Date and Likely date of completion: August 2021 to August 2024

In this project, we have been assigned a task to go for pan-India surveillance of foodborne pathogens namely
Listeria monocytogenes and Salmonella in foods of animal origin. Therefore, as per the given sampling
plan a total of 2754 animal-origin food samples were collected from 14 states of our country (Fig.6) and
processed for isolation and identification of Listeria monocytogenes of which 41 samples yielded L.
monocytogenes isolates. Similarly, as per the given sampling plan, a total of 1411 animal-origin food samples
were collected from 14 states of our country (Fig.7) and proceeded for isolation and identification of
Salmonella spp. of which 21 samples tested positive for Salmonella. Besides, two awareness programs on
zoonotic diseases were conducted for occupational workers (slaughterhouse workers). Two isolates of
Listeria monocytogenes from human cases were received for confirmation from SGPGMI, Lucknow, and
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Table 3: Specificity of developed LAT in spiked soil and animal feed supplements

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

S.S. Noo SampleSample Spiked spore (10Spiked spore (1010/m/ml) l) AgglAgglutination  utination  
1. Spiked soil (A) BA -100% (A1) PosiPositiveve
2. BA-75%+ OB-25% (A2) PosiPositiveve
3. BA-50%+ OB-50% (A3) PosiPositiveve
4. BA-25%+ OB-75% (A4) Mild PosiMild Positivetive
5. OB -100% (A5) Negative 
6. Spiked animal feed 

supplements (B) 
BA -100% (B1) PosiPositiveve

7. BA-75%+ OB-25% (B2) PosiPositiveve
8. BA-50%+ OB-50% (B3) PosiPositiveve
9. BA-25%+ OB-75% (B4) Mild PosiMild Positivetive
10. OB -100% (B5) Negative 
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were confirmed as L. monocytogenes serotype 1/2b. In addition, two training programs, one for students
and another for the food safety officers were conducted concerning detection of zoonotic pathogens and
microbial safety of meat and meat products, respectively.
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Fig.6. Details of samples collected for
screening of L. monocytogenes

Fig.7. Details of samples collected for
screening of Salmonella
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Wholesome meat production and value addition for small scale entrepreneurship
development

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

PI: Dr. M. Muthukumar
Co-PIs: Dr. Naveena, B.M., Dr. Deepak B. Rawool, Dr. Yogesh P. Gadekar and Dr. Rituparna Banerjee
Sanction No. and amount (Rs.): NB.TSRO.HYD/1789/FSPF-DPR-3; 22.00 lakhs
Start Date and Likely date of completion: Jan 2023 to July, 2024

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

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

Further, low-cost and easy-to-operate structures for composting solid and liquid waste from poultry and



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

Under this project, during the year 2023, five training programs on “Wholesome meat production and value
addition for small-scale entrepreneurship development” were organized. A total of 88 participants from 10
states have been trained.

small ruminant slaughterhouses have been developed. Provisions are made for maintaining an aerobic
environment inside the composter to ensure efficient composting. The protocol for enhancing the composting
process using novel microbial culture inoculum (PUSA decomposer) is developed, and a good quality
manure/biofertilizer could be produced within a 2-3 month period.

Paramrameterr Control Control Treatment 1 tment 1 TrTreatmtmentent 2 2 
TotTotal composting l composting 

period (period (days)) 
62 ± 3.60 55.66 ± 3.05 46.33± 2.08

TOM % (DMTOM % (DM)) 55.56± 0.703 59.41±0.929 48.73±1.131 
TOC % TOC % (DM) (DM) 32.22±0.408 34.46±0.539 28.26±0.656 

pH 6.66±0.031 6.7±0.027 8.07±0.021
EC (dS/mEC (dS/m)) 4.02±0.078 4.71±0.270 2.73±0.073
C/N raN ratio tio 14.18±1.132 12.21±0.531 13.32±0.893 

MC% MC% 20.92±1.88 18.00±1.14 16.21±1.34 
DM% DM% 79.07±1.88 81.99±1.14 83.78±1.34 

WeightWeight reducti reduction (%)n (%) 55.33±4.50 59.66±6.80 65.66±6.02
VolVolume rume reductduction (ion (%) 54.36±5.81 48.83±7.14 62.26±5.13939
Peak tPeak temperature mperature (ºC)(ºC) 54.53±2.11 

(on 9th day) 
58.3±1.73 
(on 7th day) 

61.3±2.43 
(on 3rd day) 

GI% GI% 96.40±8.05 90.84±12.70 113.25±15.16 

S. No. Name of Programme 
(Training/workshop/Seminar etc.) 

organized 

Date of
Programme 

Participants (No.)

1 

2 

3 

4 

5 
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NABARD officials and trainees at Swachh Meat Hub
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Parameter Control Treatment 1 Treatment 2 
Total composting 

period (days) 
TOM % (DM) 
TOC % (DM) 

pH 
EC (dS/m) 
C/N ratio 

MC% 
DM% 

Weight reduction (%)
Volume reduction (%)
Peak temperature (ºC) 

GI% 

S. No.No. Name of Programe of Programme me 
(Training/workshop/Seminar etc.ing/workshop/Seminar etc.) ) 

organized nized 

Date ofDate of 
ProgrProgramme mme 

Particicipaipants (No.)ts (No.) 

1 Clean meat production and Value 
added products preparation 

07 -11 August, 
2023 

17 
(14 Male, 3 

Female) 
2 Clean meat production and Value 

added products preparation 
20-24 September,

2023 
18 

(1 Female, 17 
Male) 

3 Clean meat production and Value 
added products preparation 

09 -14 October, 
2023 

24 
(16 Male and 8 

Female) 
4 Clean meat production and Value 

added products preparation 
06 -10 

November, 2023 
16 

(11 Male and 5 
Female) 

5 Clean meat production and Value 
added products preparation 

04-08 December,
2023 

13 
(11 Male and 2 

Female) 

Table.5. Details of training programs organized under NABARD sponsored project

UFd¿FÊIY ´Fid°FUZQ³F 2023

National Agriculture Innovation fund – Agribusiness Incubation Centre (ABI) 
& Institute Technology Management Unit (ITMU) 
 
Funding agency: Indian Council of Agricultural Research, New Delhi 

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

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

 
Under the component II, the ABI Centre has been established with the objectives to generate employment 

opportunities and promote viable enterprises in meat/ poultry processing. Four incubatees were admitted to 
promote entrepreneurship in meat production and processing. Eight training programs were conducted to create 
awareness and enhance skill development. WEN Lift-off acceleration Program has been conducted in association 
with Wadhwani Foundation, Bangalore. Invited applications for MSME Hackathon 3.0. Organized several 
webinars for disseminating information to startups, signed MoU’s with Ecosystem Partners – EEE, Hyderabad.



Contract Research signed during the year 2023

S. No Name of Programme 
(Training/workshop/Seminar etc.) 

Organized 

Duration Participants 
(Male and Female) 

1 

2 

3 

4 

5 

6 

7 

 
Contract Research signed during the year 2023 

S. 
No.No. 

NaName of  of TechnoTechnology/ y/ 
Know-How-How 

NameName of Contracting Party  of Contracting Party DaDate o of 
Licensing Licensing 

Revenue e 
EarEarneded ( ( ) 

1 M/s Genomix Carl Private 
Limited  

Bulk production and stabilization and 
facilitating to test and validate the 

diagnostic test for zoonotic and food 
borne pathogens  

21 March, 
2023  

-  

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

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

11 July, 
2023  

3,00,000  

6.6. M/s Indbro Research & 
Breeding Farms Pvt. Ltd. 

Technology Licensing for Frozen 
Chicken/Mutton Haleem Balls 

02 August, 
2023 

5,90,000 

7.7. M/s Sealed Air Packaging 
Materials India LLP 

Packaging interventions for chilled 
and super chilled meat/poultry- a 

pragmatic solution for improving the 
quality and shelf life 

23 
October, 

2023 

4,32,000 

8.8. M/s Xact Diagnotek Pvt. 
Ltd. 

Evaluation of RAR-ELISA kit for 
helminthic infections Diagnosis in 

Farm Animals 

05 
December, 

2023 

1,66,380 

 
 
Consultancy/incubate services provided during the year 2023 
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S. N No NaName of me of ProgrammeProgramme 
(Training/works(Training/workshop/Sop/Semineminar etc.ar etc.) 

OrganizedOrganized 

DurDuration Participants rticipants 
(Mal(Male ae and Femad Female)le) 

1 Skill Development Programme on 
Chicken products processing 

10 – 13 April, 2023 9 
(6 Male, 3 Female) 

2 Entrepreneurship Development 
Programme on value added meat 

products processing 

15 – 19 May, 2023 12 
(10 Male, 2 Female) 

3 Clean meat production and Value 
added products preparation 

07 – 11 August, 2023 17 
(14 Male, 3 Female) 

4 Clean meat production and Value 
added products preparation 

20 – 24 September, 2023 18 
(1 Female, 17 Male) 

5 Clean meat production and Value 
added products preparation 

09 – 14 October, 2023 24 
(16 Male and 8 Female) 

6 Clean meat production and Value 
added products preparation 

06 – 10 November, 2023 16 
(11 Male and 5 Female) 

7 Clean meat production and Value 
added products preparation 

04 – 08 December, 2023 13 
(11 Male and 2 Female) 

 
Contract Research signed during the year 2023 

S. 
No. 

Name of Technology/ 
Know-How 

Name of Contracting Party Date of 
Licensing 

Revenue 
Earned ( ) 

1
 

 

 
 

2
 

 
 

 

6.

7.

8.

 
 
Consultancy/incubate services provided during the year 2023 

Trainings conducted during the year 2023
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Consultancy/incubate services provided during the year 2023

S. NoNo. Name of Technol of Technology/ gy/ 
Know-How-How/S/Serviceervice 

PrProvideded 

Name of Contracting me of Contracting 
Party 

DatDate of  of MoU/MoU/MoA A 
Signingning g 

RevRevenue Earnue Earned ed ( ) ) 

1 1 Establishment of poultry 
processing unit 

M/s Country Chicken 
Private Ltd., 
Hyderabad 

04 July, 2023 35,400 

2 2 Licensing of Know-how 
for value added meat 

processing 

M/s Farm Fresh Pork 
Products & Farms, 

Vijayawada 

04 July, 2023 17,700 

3 3 Establishment of poultry 
processing unit 

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

17 October, 2023 35,400 

4 4 Establishment of poultry 
processing unit 

M/s Wild Rooster 
Ventures Pvt. Ltd., 

Hyderabad 

29 November, 
2023 

70,800 

MoU’s with Ecosystem Partners  
S. No. Name of the Company Date of MoU/MoA Signing 

1.

Webinars Conducted 

S. No. Name of Programme Date of Programme 
1

2 

Workshops/ Exhibition Attended 
S. 

No. 
Name of Programme Number of 

Participants 
Place Date of Programme 

1. 

2 

3 

S. No. Name of Technology/ 
Know-How/Service 

Provided 

Name of Contracting 
Party 

Date of MoU/MoA 
Signing 

Revenue Earned ( ) 

1 

2 

3 

4 

MoU’s with Ecosystem Partners  
S. No. Name of tof the Coe Compmpanany Date Date of MoU/MoA Sof MoU/MoA Signing gning 

1.1. Evergreen Energy Enterprises India Private 
Limited 

11 May, 2023 

Webinars Conducted 

S. No. Name of Programme Date of Programme 
1

2 

Workshops/ Exhibition Attended 
S. 

No. 
Name of Programme Number of 

Participants 
Place Date of Programme 

1. 

2 

3 

MoU’s with Ecosystem Partners
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S. No. Name of Technology/ 
Know-How/Service 

Provided 

Name of Contracting 
Party 

Date of MoU/MoA 
Signing 

Revenue Earned ( ) 

1 

2 

3 

4 

MoU’s with Ecosystem Partners  
S. No. Name of the Company Date of MoU/MoA Signing 

1.

Webinars Conducted 

S. No. NamName o of Progrgrammmme Date of Date of Progogrammmme 
1 Wadhwani WEN Lift off program 10 August 2023 

2 2 Opportunities in Agri startup Ecosystem 10 November 2023 

Workshops/ Exhibition Attended 
S. 

No. 
Name of Programme Number of 

Participants 
Place Date of Programme 

1. 

2 

3 

Webinars Conducted

S. No. Name of Technology/ 
Know-How/Service 

Provided 

Name of Contracting 
Party 

Date of MoU/MoA 
Signing 

Revenue Earned ( ) 

1 

2 

3 

4 

MoU’s with Ecosystem Partners  
S. No. Name of the Company Date of MoU/MoA Signing 

1.

Webinars Conducted 

S. No. Name of Programme Date of Programme 
1

2 

Workshops/ Exhibition Attended 
S. 

No. 
NaName o of Programme e Number of Number of 

Participants 
Place Place DaDate of P of Progrogrammmme e 

1.1. Agri Kisan Expo, Hyderabad More than 
5000 

Hitex, Hyderabad 03 - 04 March, 2023 

2 2 LDF Expo More than 
6000 

Hitex, Hyderabad 20 – 23 September, 
2023 

3 15th edition of Poultry India 
Expo 

More than 
5000 

Hitex, Hyderabad 23 - 25 November, 
2023 

Workshops/ Exhibition Attended
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Skill Development Programme on chicken products processing from 10 -13 April, 2023

Skill Development Programme on value added meat products processing from 15 -19 May, 2023
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Glimpses of activities during NABARD sponsored training programmes
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Contract research projects signed with industry partners
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Agri Kisan Expo held at Hitex, Hyderabad, 03 - 04 March, 2023

Agri Expo during Agricultural Science Congress (ASC) during 10 – 13 October, 2023
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Training and Capacity building in Sheep and Goat Value Chain

Funding agency: National Livestock Mission
PI: Dr. P Baswa Reddy
Co-PI: Dr. G. Kandeepan
Sanction No. and amount (Rs.):15 lakhs
Start Date and Likely date of completion: Start: 2021 Likely End date 2024

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

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

Funding agency: CSIR-IICT
PI: Dr. P Baswa Reddy
Co-PIs: Dr. Vishnu Raj M R
Sanction No. and amount (Rs.): MLP-0087; 76. 11 lakhs
Start Date and Likely date of completion: December 2022 to July 2024

A project on ‘Nutritional evaluation of delignified paddy straw in ruminant animals’ in collaboration and
funding support from CSIR-IICT is being carried out. During 2023, the procurement of equipment for in-
vitro digestibility and in-vitro gas production recruitment of project manpower has been completed. In-vitro
evaluation of dry matter digestibility and in-vitro gas production with de-lignified rice straw has been
completed. A growth cum digestibility study in male buffalo calves fed with delignified rice straw-based
diets has been completed at Buffalo Research Station, Venkataramannagudem. The growth study in sheep
and lactation study in dairy animals with de-lignified rice straw-based diets is being initiated.

Glimpses of activities in workshop
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Nutrient T1(Control(Control) ) 
(100% RRS) (100% RRS) 

T2 

(50% RRS + (50% RRS + 
50% DRS)50% DRS) 

T3 3 

(100% DRS)(100% DRS) 
SEM SEM P value P value 

Dry matter 49.60±1.03 49.77±2.32 51.16±3.42 1.34 0.888 

Organic matter** 63.94b±0.61 65.45ab±0.67 67.16a±0.60 0.47 0.009 

Crude protein 49.49±1.80 48.29±1.03 47.08±1.58 0.85 0.539 

Ether extract 66.48±1.53 65.66±2.01 65.09±1.43 1.39 0.782 

Crude fibre** 58.84b±1.10 62.05b±1.12 67.54a±1.05 1.05 0.000 

Nitrogen free 
extract** 

70.70b±0.80 73.81a±0.76 75.72a±0.87 0.67 0.002

 

Nutrient T1(Control) T2 T3 SEM P value 

Table 6. Effect of feeding DRS on apparent digestibility (%) of proximate constituents in buffalo bull calves
Nutrient T1(Control) 

(100% RRS) 
T2 

(50% RRS + 
50% DRS) 

T3 

(100% DRS) 
SEM P value 

 

Nutrient Nutrient T1(Control(Control) ) T2 T3 SEM SEM P value P value 
Neutral detergent 

fibre** 
87.56b±0.45 89.35a±0.43 90.22a±0.53 0.37 0.004 

Acid detergent fibre 53.47±1.48 52.88±1.21 56.27±1.18 0.79 0.177 
Cellulose** 51.53c±0.90 54.12b±0.94 61.31a±0.41 1.09 0.000 

Hemi cellulose** 69.60c±0.71 82.48b±1.39 88.87a±2.25 2.12 0.000 

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

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

 
Funding agency: ICAR 
PI: Dr. S. Kalpana 
Co-PIs: Dr. M. Muthukumar and Dr. P. Baswa Reddy. 
Sanction No. and amount (Rs.): F.No AS/11/1/2022 ASR IV (E-178206) 
Start Date and Likely date of completion: Start date: 28.06.2022 

 
A selective and sensitive in-house multiclass multi residue tandem mass spectrometric method is being 
established for the simultaneous determination of twelve regulated antimicrobial residues (chlortetracycline, 
tetracycline, oxytetracycline, levofloxacin, enrofloxacin, pefloxacin, norfloxacin, sulfadiazine, sulfadoxine, 
sulfamethoxazole, sulfamethazine and trimethoprim) in chicken meat samples. The extraction was done 
using EDTA and 0.5% formic acid in Acetonitrile. This single-step procedure produces sufficiently clean 
extract in order to control matrix-related signal suppression in the electrospray interface with acceptable 
recoveries. Multiclass multiresidues in the extracts were separated on a reversed phase acquity BEH C18 
column (100mm×2.1 mm, 1.7μm) in gradient elution mode with a mobile phase consisting of 0.1 formic 
acid and methanol. Using electrospray LC–MS/MS with multiple reaction monitoring (MRM), identification 
and quantification of the antimicrobial residues were performed based upon the intensities of mass fragments 
from the respective precursor ions: OTC 461>426, 461>443; CTC 479>444, 479>462; ENR 360>244, 
360>71; NOR 320> 233, 320>230; TMP 291>122, 291>229; SDX 310>155, 310>91; SMT 278>185, 
278>91; SMZ 253>91, 253>155 and SDZ 250>91, 250>155 respectively. The linearity presented good fit 
(regression coefficient  0.99) over the quantitation range of 2-500 ppb with the lower limit of quantitation 
(LLOQ) being 2 g/Kg. LOQ is lower than the Maximum Residue Limit (MRL) set by Codex. For 
monitoring purpose, about hundred chicken meat samples were collected from in and around Hyderabad 
city. Further analysis is in progress.
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Fig.9. MRM Chromatogram of multiclass regulated antimicrobials using LC-ESI-MS/MS
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Comprehensive proteomic approaches and development of point-of-need
lateral-flow assay for authentication of animal-derived gelatin

Funding agency: Department of Biotechnology, Government of India
PI: Dr. Rituparna Banerjee
Co-PIs: Dr. Naveena, B.M., and Dr. Vishnuraj MR
Sanction No. and amount (Rs.): BT/P46572/AAQ/1/856/2022; 27.62 lakhs
Start Date and Likely date of completion: September 2023 to September 2026

The project was conceptualized to optimize the gelatin extraction process and determine the hydroxyproline
content of gelatin. The process of gelatin extraction from chicken skin, bovine skin, and pork skin was
optimized. The hydroxyproline content of the skin sample was determined. The hydroxyproline content of
of chicken skin, pig skin, and water buffalo hide skin were found to be 14.07 %,18.85 %, and 18.68 %,
respectively.

Fig.10. Procedure for extraction of gelatin from chicken skin

Fig.11. Procedure for extraction of gelatin from pork skin
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Strengthening of Referral Laboratory: Support for NABL accreditation 
 
Funding agency: FSSAI 
Project Leader: Dr. S B Barbuddhe 
Project Associates: Dr. Vishnuraj, M. R, Dr. Deepak B Rawool, Dr M. Muthukumar 
Sanction No. and amount (Rs.): (SO/Adv (QA)137/22-23 dated 29.03.2023); 20.00 Lakhs 
Start Date and Likely date of completion: April 2023 to March 2024 

 
This project, supported by the Food Safety and Standards Authority of India (FSSAI), has successfully 
upgraded and unified the NABL-accredited laboratories of ICAR-National Meat Research Institute (ICAR-
NMRI) under a single banner: the Livestock Products - Testing and Certification Laboratory (LP-TCL). 
This unification streamlines operations and signifies the laboratory's commitment to comprehensive testing 
and certification services for a wider range of livestock products. The project facilitated the procurement of 
Certified Reference Materials (CRMs) and Reference Materials (RMs), which are essential for accurate and 
reliable testing results. LP-TCL actively participated in Proficiency Testing programs for meat species 
(SO/Adv (QA)137/22-23 dated 29.03.2023) identification, meat microbiology and compositional 
parameters, demonstrating its commitment to continuous improvement and adherence to international 
standards. In the year 2023, the Meat Species Identification Laboratory (MSIL), a crucial component of 
LP-TCL, successfully processed and analyzed a total of 45 diverse samples (Table 8). This comprehensive 
range encompassed raw meat, meat products, blood, feed, nutrition supplements, as well as samples of skin 
and hair. Notably, the laboratory's dedicated efforts resulted in the generation of a revenue totaling Rs. 
8,02,400/-.

90

Sr. No.Sr. No. Type of Customer Type of Customer No. of SamNo. of Samples les 
Received Received 

1 1 Police Department 24 

2 2 Forest Department 2 

3 3 FSSAI 5 

4 4 Animal Quarantine and Certification 5 

5 5 FBO 8 

Table.8. The list of customers and number of samples analyzed by MSIL
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Strengthening of Food Testing System in the country 
 

Funding agency: FSSAI 
Project Leader: Dr. S. B. Barbuddhe 
Project Co-Leaders: Dr. Vishnuraj, M. R., Dr. Deepak B Rawool, Dr. M. Muthukumar and Dr. S. Kalpana 
Project Associates: All Scientists 
Sanction No. and amount (Rs.) : (SO/Adv (QA)137/22-23 dated 29.03.2023); 52.00 lakhs 
Start Date and Likely date of completion: April 2023 to March 2024 

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

Glimpses of Capacity building programs conducted for staff of different SFTLs
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CONTRACT RESEARCH PROJECTS 

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

 
Client: Neat Meat, New Delhi 
Team Leader: Dr. C. Ramakrishna 
Project cost: Rs. 4.32 lakhs 
Project Duration: August 2022 to August 2024 

 
Murrel fish (Channa striata) muscle cells were cultured in cell culture flasks with 10 ml DMEM media 
without any serum with 5% CO2 or without providing 5% CO2 and incubated at 37oC or at room temperature 
(Cell strainer method or centrifugation method or Trypsinization method) for production of fish cell pellet. 
There was no difference between cell growth with 5% chicken serum or without chicken serum. So, cells 
in suspension without adding chicken serum can be grown. There was no difference between cell growth 
with 10 ml DMEM medium or 25 ml DMEM medium. So, by adding more DMEM media, there was no 
additional growth.
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Various hands-on training programs conducted successfully 
 
i. Determination of Safety Parameters in Meat and Meat Products (2 sessions): Provided participants meat 

and meat products for compliance with FSSR 2011 guidelines, encompassing all relevant parameters. 
ii. Basic and Advanced Molecular Techniques in Food Testing: Equipped participants with advanced skills 

in molecular techniques, specifically focusing on meat species identification, a critical aspect of food 
safety assurance. 

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

 
Project’s probable impacts: 

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

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

3. Consumer Confidence: By promoting accurate and reliable food testing, the project builds trust and 
confidence among consumers regarding the safety of the food they consume.
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Fig.12: Images of (A) Fish Pellet, (B) Chicken pellet, (C)Fish cells, (D) Chicken cells
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Evaluation and comparison of Licious chicken with market available 
chicken for competitive advantage in Juiciness 

 
Client: LICIOUS, Delightful Gourmet Pvt. Ltd., Bangalore 
Team Leader: Dr. Naveena, B.M. 
Team Members: Dr. M. Muthukumar, Dr. Rituparna Banerjee, Mr. Phanikumar and Mrs. Kanchana Kommi 
Project cost: Rs. 3.54 lakhs 
Project Duration: August 2023 to January 2024 

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



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

 
Client: Sealed Air Packaging Materials (India) LLP, Mumbai 
Team Leader: Dr. Naveena, B.M. 
Team Members: Dr. M. Muthukumar, Dr. Deepak B. Rawool, and Dr. Rituparna Banerjee, 
Project cost: Rs. 5.09 lakhs 
Project Duration: December 2023 to July 2024 

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

 
Validation of RAR ELISA Kit 

Client: M/s. Xact Diagnotek Pvt. Ltd., Chennai 
Team Leader: Dr. Vishnuraj M. R 
Team Members: Dr. P. Baswa Reddy and Dr. Deepak B Rawool 
Project cost: Rs.1.41 lakhs 
Project Duration: December 2023 to June 2024 

 
The project was conceptualized to screen for presence of antibodies for diagnosis and detection of 3 parasites 
- Fasciola, Dictyocaulus and Haemonchus in farm animals (Goat and sheep) on the newly developed Rapid 
Affordable Reliable ELISA (RAR-ELISA) platform. The specificity and sensitivity of the developed assay 
will be confirmed. True positives will be validated by microscopic examination of stool and comparison 
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Fig.13: Consumer panel sensory evaluation of Roasted product (dry cooking) prepared from Licious 
chilled chicken meat and commercially available wet market hot chicken
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INSTITUTIONAL PROJECTS 
 

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

PI: Dr. Y. Babji 
Co-PIs: Dr G. Kandeepan, Dr. S. Kalpana, Dr. P. Baswa Reddy, 
Start Date and Likely date of completion: April 2018 to September 2023 
 
The simultaneous microencapsulation method was developed using various levels of food-grade sodium 
alginate, polysorbate, thyme essential oil, Cinnamomum zeylanicum essential oil, and calcium chloride. This 
method was evaluated through 10 experiments with 3 replicates each, assessing microencapsulation efficiency, 
loading capacity, and yield percent using the handheld syringe emulsion extrusion technique. The 
microspheres were also characterized for Zeta potential to ascertain the quantitative charge of the 
microspheres, thermal characterization by DSC, and Hot stage microscopy performed to ascertain polymer 
solid dispersions, while, surface and internal structures were analysed by SEM, and HRTEM, respectively.

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

Cinnamomum zeylanicum essential oil concentrations of 0.5%, 0.75%,1%, 1.5%, 5% produced stable 
emulsions. However, 1 % and 5% produced the highest emulsion stability and highest yield compared with 
0.5%, and 0.75% concentrations. 

95

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

Sl. Sl. 
No. No. 

Sodium AlgiSodium Alginate nate 
(%) 

Polysorbate Polysorbate 
(%)(%) 

Calcium 
ChloChloride (%) ride (%) 

Thyme 
(%)(%) 

CinnamomuCinnamomum 
zeylanicum zeylanicum 

essential oessential oil (%) il (%) 
11.  0.75,1.25, 1.75 0.5, 0.8, 1.0 0.75,1.25, 1.75 5 5 
12.  2, 6, 8 1, 1.5, 2 2 5 5 
13.  3, 4, 5 2 2 1.5 1.5 
14.  1, 1.5, 2.5 1 2 1.5 1.5 
15.  0.5, 0.75, 1.25 1 2 0.75 0.75 
16.  1.75, 2.25, 2.75 1 1.5 0.75 0.75 
17.  1.25, 2, 2.5 1 1.5 0.75 0.75 
18.  1.5, 2.5, 2.75 1 2 0.75 0.75 
19.  1.25 1 2 0.5 0.5 
20.  1.82 1 2 0.5 0.5 
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Surface morphology (SEM) and Internal structures (TEM) of 0.75%,1.25%, and 1.75% sodium alginate-

Thyme-Cinnamomum zeylanicum (CZEO) revealed that there was no breakage of the microsphere wall and 
release of essential oils. Cost-effective, handheld simultaneous microencapsulation (optimized human well-
being and overall emulsion extrusion performance, ergonomics) method was developed employing various 
concentrations of food-grade additives and an emulsion extrusion /dripping method using a syringe (26 
Gauge needle) for production of highly stable microspheres for application in the production of emulsion-
based chicken nuggets with acceptable sensory attributes and an extended refrigerated (4±1°C) shelf life of 
12-13 days. 

 
 

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

PI: Dr. C. Ramakrishna 
Co-PIs: Dr. S. B. Barbuddhe and Dr. A. R. Sen (up to 09-06-2023) 
Start Date and Likely date of completion: October 2020 to September 2023 
 
A low-cost, user-friendly device for in situ aerobic composting of slaughter waste was developed to address 
the challenges in transportation and traditional disposal methods. By draining excess water and preventing 
rainwater ingress, obnoxious odour, pest attraction, and environmental pollution, and helps in efficient 
composting. This innovative solution requires no microbial inoculum, electricity, or manual labour, yielding 
organic solid manure within 3 to 4 weeks.

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

 
Organic solid manure was provided to CSIR – Central Institute of Medicinal and Aromatic Plants, 

Hyderabad for its use in agricultural, application. It was found to be useful as organic solid manure. Organic 
solid manure prepared from sheep and goat slaughter waste contained Moisture (%) – 8.71; Crude Protein 
(DM%) – 18.61; Crude Fat (DM%) – 0.41; Ash (DM%) – 16.62; Crude Fibre (DM%) – 22.58. Salmonella 
spp. Were not detected. It was provided to the College of Fishery Science, Pebbair, Telangana State, for its 
use as fish feed. 
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Fig.1. Preparation of organic solid manure using solid waste (gastrointestinal contents) generated after 
the slaughter of sheep and goats
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A low-cost, user-friendly bio methanation plant utilizes a 2 cubic meter space for anaerobic composting 

of liquid waste, producing organic liquid manure and biogas. The plant, kept at room temperature without 
electricity, is easily deployable and requires minimal manual labour. Water sprayers minimize water 
consumption during operations, ensuring sustainable waste management and resource recovery. 

 
 
 
 
 
 
 
 
 
 
 
Attempts were made to convert animal tissue-based solid waste generated during the slaughter of poultry 

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

 
 

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

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

 
The process for chicken idiyirachi – a traditional meat product of Kerala was standardized. Chicken breast 
was cut into stripes and dry marinated with a special spice formulation. After overnight dry curing at 
refrigerated temperature, meat was cooked thoroughly. Drying of cooked meat was done using either a solar 
dryer or conventional hot air oven. Drying process was carried out till the end moisture of 10-15% in the 
finished product. The final product was vacuum packaged and analyzed for quality parameters. The water 
activity of final product was in the range of 0.60 to 0.66. Proximate composition was fat-19.7%, protein-
51.7%, total ash-8.3%.
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Fig.2. Preparation of organic liquid manure using liquid waste generated in slaughter house
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Emerging abattoir-associated occupational zoonoses: A pilot survey and 
development of rapid screening assay(s) 

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

 
A pilot serological survey was carried out to know the status of emerging abattoir-associated occupational 
zoonotic diseases namely Q fever and Hepatitis E Virus (HEV) infection among slaughterhouse workers. 
Accordingly, a total of 212 blood samples were collected from the slaughterhouse workers representing 
different regions of Hyderabad viz., Jiaguda Slaughterhouse (84 samples), Ramnaspura Slaughterhouse (68 
samples), and Peerzadiguda area meat retailers (60 samples). Besides 100 blood samples from the general 
population were also collected as a control group. All the collected blood samples were processed for 98
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Fig 3. Different stages in the preparation  of  chicken idiyirachi 
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separation of serum and subjected to screening for Q fever and HEV infection (Table 2). Of the 212 
slaughterhouse workers' serum samples processed for Coxiella burnetti (Phase-1 IgG ELISA commercial 
kit from NovaLisaTM, nova Tec Immunodiagnostic GmbH, Germany), 35 serum samples revealed 
seropositivity, of which 28 workers were from Jiaguda Slaughterhouse, and 7 from Ramnaspura 
Slaughterhouse, while, all the serum samples from Peerzadiguda area workers and control group (n=100) 
were tested negative for coxiellosis (Table 2). Further, all slaughterhouse worker (n=212) serum samples 
were screened for antibodies against HEV using the HEV IgM ELISA commercial kit. Of the 212 serum 
samples, 11 samples turned out to be positive for HEV, which included 6 seropositive cases from Jiaguda 
Slaughterhouse and 5 from Peerzadiguda area workers. None of the control group serum samples revealed 
seropositivity for HEV (Table 2). Besides, a synthetic peptide-based indirect ELISA has been optimized for 
the detection of Chlamydia antibodies in humans, and in addition, a Droplet Digital PCR (ddPCR) and 
Quantitative PCR (qPCR) have been developed for the detection of Chlamydia psittaci antigen.

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

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

 
A project on organic meat production is being carried out in collaboration with ICAR-CRIDA at Hayatnagar 
Research Farm, CRIDA. Under this project, certified organic fodder is being produced in an area of 0.8 
hectares for feeding to the sheep under an organic system. Organic fodders of CO-4, hedge lucerne, stylo, 
subabul are produced under organic production guidelines as per NPOP requirements. Certification and 
study for growth and meat parameters for Deccani sheep have been completed, and the study with Nellore 
brown sheep has been initiated. Once the flock attains breedable age with a flock size of around 50, the 99

S.No. Place Place 
(Hyderabad)(Hyderabad) 

Type of pe of 
samplesample 

NuNumbmber 
of 

samplesamples s 
collectedcollected 

Number of Number of 
Samples Samples 

tested Ptested Positive sitive 
for Q feverfor Q fever 

Number of Number of 
Samples tested Samples tested 
Positisitive for ve for 
Hepatitis EHepatitis E 

1 Jiaguda 
slaughterhouse 

Blood 
sample 

(Butchers) 

84 2828 06 

2 Ramnaspura 
slaughterhouse 

Blood 
sample 

(Butchers) 

68 0707 00 

3 Peerzadiguda 
area meat 
retailers 

Blood 
sample 

(Butchers) 

60 0000 05 

4 AIIMS Bibinagar 
(Control) 

Serum 
Samples 
(General 

Population) 

100 00 00 

Total number of samples tal number of samples 312 35 11 

Table 2: Details of Samples screened for Q fever and Hepatitis E virus infection
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process for organic certification under NPOP guidelines will be initiated. Several awareness programmes 
and webinars were organized, and invited lectures were delivered in different forums to create awareness 
about the organic livestock standards, certification process and prospects in organic livestock farming. 

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

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

 
During 2023, under the project to study the effect of breed, and feeding system of sheep on expression of 
some of the genes which are believed to regulate the meat quality traits, blood samples were collected from 
male and female sheep of Nellore and Deccani breeds with different age groups. The samples were evaluated 
for expression of different genes annotated to represent meat quality. 
 
All the transcripts related to the IMF and FA metabolism were upregulated in the Nellore breed compared 
to the Deccani breed, except the the C/EBP. Genes related to tenderness and production were highly 
expressedin the Nellore breed as compared to Deccani except CAST, which was evident from the good 
flavour and eating qualities of the Nellore breed. The expression of the CAST gene increased with age and 
the LEP gene decreased with age, but there was no significant change in the expression of the CAPN with 
respect to age. Whereas the FASN, LPL, ACACA, PPARG, SCD, and DGAT1 genes were significantly 
upregulated in the animals of the 6-12 months age group, and FABP4 and C/EBP were downregulated with 
age, which could be connected to the optimum age for slaughtering the animal. All transcripts related to 
tenderness and production (CAST, CAPN, CLPG, LEP) were highly expressed in males except the CAPN. 
whereas the FASN, LPL, PPARG were upregulated in females and downregulated in males and the FABP4, 
ACACA, C/EBP, DGAT1, SCD were upregulated in males and downregulated in females. It could be 
connected to the breeding and raising of female animals.
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Fig.5.Differential expression of IMF and FA metabolism genes in Males & Females 

Fig.6. Differential expression of meat quality regulating genes in Nellore and Deccani sheep breeds
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Technological interventions for livelihood enhancement of socially backward 
people under SCSP 
 
PI: Dr P. Baswa Reddy 
Co-PIs: Dr C. Ramakrishna, Dr. M. Muthukumar, Dr. Kalpana, Smt. K Varalaxmi 
Start Date and Likely date of completion: April 2019 to March 2024 

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

 
As a first-of-its-kind initiative, an MoU was signed between ICAR-NMRI, AIIMS-Hyderabad and Telangana 

Social Welfare Residential Educational Institutions Society (TSWREIS) to jointly undertake a study on the 



p g g
No. TraiNo. Training progrning programmes conducted mmes conducted 22 22 

1day trainings -13 1day trainings -13 
2days trainings - 1 2days trainings - 1 
3days trainings - 8 3days trainings - 8 

No of Farmers Melas conducted 2 
No of Awareness programmes organized 3 

State wise training programmes Telangana-10 
Andhra Pradesh-3 

Karnataka -2 
West Bengal -1 

Madhya Pradesh-1 
Maharashtra-3 
Chattisgarh-2 

No. of small-scale units distributed 1 
Total no. of beneficiaries 1296 

No. of women beneficiaries 556 
No. of backyard poultry birds distributed 1900 birds 

Feed distributed (Kg) 1900 Kg 
No. of poultry feeders distributed 95 
No. of poultry waterers distributed 95 

Table 3. DAPSC activities, state-wise programmes and beneficiaries during 2023
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nutritional status of adolescent SC girls and an attempt is being made to improve the nutritional status of those 
girls by supplementing animal protein in the form of chicken in their diets. The study is in progress.
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Development of nanocomposite biodegradable packaging material for meat 
and meat products 

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

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



Fig.8.Comparison of oxygen-indicating film colour transition between intact MAP and 
tampered MAP groups
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Evaluation of modified atmosphere packaging and a colorimetric indicator for 
improving the shelf-life of meat and meat products 

PI: Dr. Kandeepan. G 
Co-PIs: Dr. Y. Babji, Dr. Y. P. Gadekar 
Start Date and Likely date of completion: October 2021 to October 2024 
 
A study was carried out to develop a colorimetric indicator for monitoring oxygen ingress in the modified 
atmosphere (O2: CO2: N2 = 0: 20: 80) packaged mutton during refrigeration storage (4±1oC). Based on trial 
the indicator solution consisting of sodium hydroxide, methylene blue, dextrose, and acid red was selected. 
Corn starch and sodium carboxymethyl cellulose biopolymer film was selected as the best carrier. The selected 
indicator solution was coated onto the carrier film by standardized protocol. The oxygen-indicating film started 
to turn from dark yellow to blue in 7 minutes and 9 seconds after oxygen (0.1%) entered the MAP system. 
The intensity of the blue color was enhanced in 13 minutes and 2 seconds, and by the end of 15 minutes and 
2 seconds the oxygen-indicating film had transformed into a dark blue. Meat quality analysis revealed that 
physico-chemical, microbial and sensory evaluation of mutton packed in intact MAP was superior in all the 
characteristics as compared to the tampered MAP and the mutton was acceptable up to days 8 and 4, 
respectively at refrigerated temperature. It is concluded that the developed colorimetric oxygen-indicating film 
could be successfully employed to monitor oxygen ingress in the modified atmosphere packaged mutton. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Determination and confirmation of amphenicol antimicrobial residues in 
buffalo meat by tandem mass spectrometry 

PI: Dr. S. Kalpana 
Co-PIs: Dr. M. Muthukumar 
Start Date and Likely date of completion: May 2023 to April 2025 
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A selective and sensitive in-house confirmatory tandem mass spectrometric method is being established for 
simultaneous determination of three amphenicol antimicrobial residues namely, chloramphenicol (CAP), 
thiamphenicol (TAP) and florfenicol (FF) in buffalo meat samples. Among the three antimicrobials, CAP is 
included in Group A of the Council Directive 96/23/EC which has a “zero tolerance residue limit” in edible 
tissues. The extraction was achieved for these three amphenicols using ethyl acetate. This single-step procedure 
produces sufficiently clean extract in order to control matrix-related signal suppression in the electrospray 
interface with acceptable recoveries. Amphenicol residues in the extracts were separated on a reversed phase 
acquity BEH C18 column (100mm×2.1 mm, 1.7μm) in gradient elution mode with a mobile phase consisting 
of 0.01mM Ammonium acetate in water and Acetonitrile. Using electrospray LC–MS/MS with multiple 
reaction monitoring (MRM), identification and quantification of the metabolites were performed based upon 
the intensities of mass fragments from the respective precursor ions: CAP 321>152, 321>257; CAP-d5 
327>157; TAP 354>185, 354>184; TAP-d4 359>188 and FF 356>185, 356>118; FF-d3 361> 188, respectively. 
The performance of the methods was successfully verified using acceptance criteria from Commission 
Implementing Regulation (EU) 2021/808. The linearity presented good fit (regression coefficient  0.99) over 
the quantitation range of 0.05-2 g/Kg for CAP with the lower limit of quantitation (LLOQ) being 0.05 g/Kg 
and quantitation range of 5-300 g/Kg for TAP & FF with the LLOQ being 5 g/Kg. LOQ is lower than the 
RPA and MRL set by the EU. Collected fifty buffalo meat samples and further work is in progress.
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Development of DNA Mini-barcodes and High-Resolution Melting (HRM) 
analysis assay for processed/cooked meat products authentication 

 
PI: Dr. Gireesh Babu P. 
Co-PIs: Dr. C. Ramakrishna, Dr. Vishnuraj M.R. 
Start Date and Likely date of completion: November 2020 to October 2023 
 
The project aims at developing HRM coupled universal mini barcode assay for species authentication of 
cooked meat products. The optimized mini barcode – HRM assay was further validated for its specificity 
and sensitivity. The specificity analysis was carried out with 6 binary (sheep: goat, sheep: pork, sheep: 
chicken, goat: pork, goat: chicken, pork: chicken) and one ternary (25: 25: 25: 25) meat admixture of sheep, 
goat, pork and chicken DNA in equal quantities. 
The assay could differentiate all the four species 
based on the species-specific melting temperature 
in binary as well as ternary meat mixtures (Fig.10). 
The sensitivity analysis was carried out considering 
pork DNA as target which will help in halal 
authentication. For this, binary meat mixtures of 
mutton and pork were prepared at 50:50, 75:25, 
90:10, 95:5, 99:1 and 99.9:0.1 (w/w) levels. The 
results showed that the DNA mini barcode primers 
are able to detect the presence of pork DNA even 
at 0.1% level. The efficacy of DNA mini barcode – 
HRM assay developed in this study was compared 
with ISO standard method, which is conventional 
PCR followed by Sanger sequencing. The results 
are in agreement with the results obtained by DNA 
mini barcode – HRM assay developed.
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S/No AmAmphenicols enicols ParParent Mant Mass ss Daughter Mass Daughter Mass 

1 1 Chloramphenicol 321 152, 257 

2 2 Internal standard 
d5-Chloramphenicol 

327 157 

3 3 Thiamphenicol 354.05 185,184.9 

4 4 Internal standard 
d4-Threo-Thiamphenicol 

359.01 188 

5 5 Florfenicol 356.05 185,118.9 

6 6 Internal standard 
Florefenicol-d3 

361.02 188 

Table 4. MS/MS parameters of Amphenicol residues

Fig.10.Specificity analysis of DNA mini barcode – HRM 
assay in ternary meat mixture comprising Sheep, Goat, 

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

 
PI: Dr. L. R. Chatlod 
Co-PIs: Dr. Deepak B. Rawool, Dr. P. Baswa Reddy 
Start Date and Likely date of completion: November 2021 to November 2024 
 
Foodborne infections constitute a major public health problem. According to CLSI guidelines (2018), all 
the recovered isolates of E. coli (n= 38) and Salmonella spp. (n= 13) were subjected to antimicrobial 
susceptibility testing by disc diffusion method using commercial antibiotic discs of different classes. Based 
on the zone of inhibition, the results were categorized as susceptible (S), Intermediate (I), and resistant (R) 

 
Out of the 38 E. coli isolates screened, 31 isolates exhibited resistance towards ampicillin (81.57%), 

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

 
In the present study, a multi-drug resistance pattern was reported among the E. coli isolates recovered 

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

 
Out of the 13 Salmonella spp. isolates screened, 11 isolates exhibited resistance towards doxycycline 

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

 
In the present study, a multi-drug resistance pattern was observed among the Salmonella isolates recovered 

from different broiler farms of Telangana. Overall, 9 (69.23%) out of the total 13 Salmonella isolates were 
found to be MDR strains. Among the 9 MDR Salmonella isolates, 5 isolates (55.55%) were recovered from 
the poultry droppings, followed by feeders as well as waterers (2/9; 22.22%). 

 
Integrated omics approaches for assessment of meat quality and authenticity 

 
PI: Dr. Rituparna Banerjee 
Co-PIs: Dr. Naveena B. Maheswarappa, Dr. M. Muthukumar, Dr. Yogesh P. Gadekar 
Start Date and Likely date of completion: October 2020 to October 2023 
 
The molecular regulatory mechanism underlying meat quality between different chicken genotypes remains 
elusive. This is the first-of-a-kind metabolomic study to identify the differences in metabolites and pathways 
in pectoralis major muscle between commercial broiler (CB) and Kadaknath (KM) at 9 and 18th week, 
respectively, using ultra-high-performance liquid chromatography-quadrupole/time of flight mass 
spectrometry (UHPLC-QTOF/MS). Data was acquired in the positive electrospray ionization (ESI) mode 
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Fig.12 a. PCA pairwise score plot b. 2D PCA scores plot of the unsupervised method
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over the mass range of 50-1000 Da. The raw data were pre-processed (peak detection, deconvolution, and 
alignment) using MS DIAL (v 5.1.0). MS-DIAL metabolomics MSP spectral kit was used as a reference 
database for annotation. The peak area matrix was imported to MetaboAnalyst 6.0 for further statistical 
analysis. Using optimized conditions, 146 metabolites were identified in both groups, of which 58 and 40 
unique metabolites were found in commercial broilers and Kadaknath meat, respectively. 

 
Features with a minimum fold change of 2 (ratio > 2 or <0.5; p-value < 0.05) were considered to have 

changed significantly between the two groups. The upregulated metabolites were Betaine, L-histidine, L-
Carnosine, Phenylalanine, Trichothecenes, Cholic acid, Pyridoxine, N-Acetylhistidine, Alanine and Creatine. 
The PCA pairwise score graphs and scree plot revealed that there are five PCA components (PCs) explained 
97% of the total variation, in which the first and second PCs individually contributed to 87.2% of the total 
variation. In the PCA 2D scores plot, the samples were distributed to two separated areas between PC1 and 
PC2, which indicated statistically significant differences between the two groups.
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Fig.11.Important features selected by fold-change analysis with threshold 2
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Valorization of collagen/gelatin from poultry processing waste: Bioactive 
peptides with antioxidative and antihypertensive activity 

 
PI: Dr. Rituparna Banerjee 
Co-PIs: Dr. Naveena B. M. 
Start Date and Likely date of completion: October 2022 to October 2025 
 
Collagen hydrolysate was prepared from chicken skin using acid/alkali hydrolysis (control) and with 
collagenase enzyme without ultrasound pre-treatment (ET). A process intervention for ultrasound-assisted 
extraction was attempted by eliminating the acid hydrolysis process and reduction of processing time. In 
comparison to conventional extraction, ultrasound pre-treatment (both probe and bath methods) significantly 
increased the yield and degree of hydrolysis of hydrolysates. ultrasound-assisted collagenase treatment of CH 
had superior functional properties, e.g., solubility, emulsifying properties, water holding and oil holding 
capacity, foaming capacity, and foam stability, compared with traditional methods. The amplitude, frequency, 
and temperature sweep of CH revealed that the storage modulus (G ) and the loss modulus (G'') of the samples 
treated with ultrasound were markedly higher than the control and enzymatic treatment. FTIR spectra of CH 
revealed that ultrasound pre-treatment impacted the secondary structure and functional groups of CH. Field 
emission scanning electron microscopy (FESEM, 700X) showed a dense, uneven, and multi-layered 
aggregated structure of control. Collagenase treatment exhibited a disintegrated structure, while ultrasound-
treated samples revealed a homogenous, porous, and orderly-arranged structure. Ultrasound-assisted extraction 
significantly enhanced the radical scavenging activities (DPPH % and ABTS %) and ferric-reducing activity 
(FRAP) of the resulting CHs compared to control and enzymatic treatment. ACE inhibitory activity of collagen 
hydrolysates was highest in ultrasonic probe treatment, followed by ultrasonic bath, ET, and control. 
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Fig.13. FTIR spectra of collagen hydrolysates extracted by different methods



Development and storage stability of poultry slaughter coproducts-based pet 
snack/food 
(Collaborating institute: ICAR-Central Sheep and Wool Research Institute, Avikanagar, Rajasthan) 
 
PI: Dr. Yogesh P. Gadekar 
Co-PIs: Dr. A. R. Sen (up to 09.06.2023), Dr. M. Muthukumar, Dr. Deepak B. Rawool, Dr. P. Baswa Reddy, 
and Dr. Vinod Kadam 
Start Date and Likely date of completion: October 2020 to October 2024 
 
The slaughtering process of poultry and food animals results in a significant volume of byproducts that are 
not fit for human consumption. These slaughter byproducts obtained from poultry slaughter were sterilised 
by dry rendering to produce poultry by-product meal. The pulverised poultry by-product meal was 
subsequently utilized in the production of pet snacks. The microbial quality of the rendered poultry coproduct 
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Fig.14. Moduli of storage G’ of collagen hydrolysates in function of 
amplitude, frequency, and temperature sweep
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meal was within acceptable limits. Four variants of pet snacks were prepared using a rendered poultry meal. 
The quality evaluation of pet snacks indicated that developed pet snacks had pH values that significantly 
affected the level of inclusion of rendered poultry meal. The water activity value of pet snacks was in the 
range of 0.37-0.42 aw, desirable instrumental colour and human sensory attributes. The colour attributes 
were significantly affected by the level of inclusion of poultry byproduct meal. All the texture attributes of 
pet snacks were affected by the level of rendered poultry meal. The human sensory analysis on a 5-point 
scale indicated that all the products had good organoleptic properties. The pet snacks were also liked by pet 
dogs. A storage study of pet snacks is in progress.
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Parameters Parameters Control Control A A B C 
pHpH 6.11±0.05a 5.98±0.05a 5.72±0.09b 5.68±0.11b 

Water activitWater activity 0.415±0.005  0.391±0.0043  0.385±.0102  0.374±.0071  
Colour attributes of pet snacks 

L* L* 66.28 ± .048a 58.08 ±0.33b 56.78 ±0.37c 53.51±0.46d 
a* 8.00±0.07c 8.82±0.040b 8.89 ±0.066b 9.16±0.033a 
b* 31.65 ±0.18a 28.29 ±0.12b 26.70±0.07c 26.21 ±0.19d 

Textural attributes of pet snacks 
Hardness Hardness 111.25± 

0.042a 
75.57± 0.10d 89.85±0.15c 100.74± 0.01b 

Cohesiveness Cohesiveness 0.23±0.00c 0.72± 0.00a 0.34± 0.01b 0.13± 0.00d 
Gumminess Gumminess 22.58± 0.047c 58.85± 0.07a 25.22± 0.16b 15.77± 0.05d 
Chewiness Chewiness 32.75 ± 0.19c 113.41± 0.02a 41.33±0.12b 26.43±0.03d 

Fracturability Fracturability 79.74± 0.15b 47.19± 0.01d 64.75± 0.02c 86.51± 0.14a 
Springiness Springiness 0.29± 0.00d 1.40± 0.02a 0.87± 0.02b 0.72± 0.03c 
Stringiness Stringiness 0.73± 0.01a 0.45± 0.03b 0.49± 0.00b 0.31± 0.01c 
Stickiness 0.13± 0.00d 0.13± 0.00cd 0.13± 0.00ab 0.14± 0.00a 
ResiliResilience ence 0.02± 0.00a 0.016± 0.00a 0.016± 0.00a 0.010± 0.00b 

Means bearing same superscripts in the row differ significantly (P<0.05). 

Table 5. Physicochemical and textural properties of pet snacks
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Fig.15. Four variants of pet snacks 



Fig 16. Primal cut yield in different groups of Malpura sheep
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Amalgamation of information technology with meat technology for quality 
and safe meat production 
(Collaborating institute: ICAR-Central Sheep and Wool Research Institute, Avikanagar, Rajasthan) 
 
PI: Dr. Yogesh P. Gadekar 
Co-PIs: Dr. Rituparna Banerjee and Dr Arvind Soni 
Start Date and Likely date of completion: November 2021 to April 2024 
 
The carcass traits of Malpura sheep with different body weight have been compiled and data is analyzed 
for the development of a correlation equation. Similarly, the decision support system for buffalo and small 
ruminant diseases has been tabulated. 

 
Carcass traits of Malpura sheep: The study used historical and real-time data on the carcass traits of 
Malpura sheep. The data of a total of 792 animals was analysed and grouped into four different groups 
based on their live weight, ranging from 10-50 kg. The data of animals slaughtered in two different seasons, 
Apr-Sep and Oct-Mar, was compared. The findings revealed that the average pre-slaughter weight of the 
animals was 30.32 kg, with the average ewe and ram weight being 30.36 kg and 30.28 kg, respectively. The 
average body weights of the four groups, i.e., 1, 2, 3, and 4, were 17.53 kg, 25.91 kg, 35.06 kg, and 42.79 
kg, respectively, and this difference was statistically significant. The study also found that the sex of the 
animal had a significant effect on hot carcass weight, dressing yield, loin eye area, forequarter and hind 
quarter weights, and meat-to-bone ratio. Additionally, body weight had a significant effect on all the 
parameters in Malpura sheep, and the season affected hot carcass weight, dressing yield, and meat-bone 
ratio. As body weight increased, the yield of primal cut-up parts also increased significantly. A correlation 
equation was developed to predict meat yield.
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Development of Novel Molecular Assays for Food Authenticity 
PI: Dr. Vishnuraj M. R 
Co-PIs: Dr. P. Baswa Reddy, Dr. Deepak B Rawool 
Start Date and Likely date of completion: October 2022 to October 2024 
 
This project aims to tackle a critical challenge in the food industry: ensuring food authenticity and 
safeguarding consumers from potential misrepresentation and adulteration. Through the development of 
novel molecular assays, it paves the way for more accurate, efficient, and reliable detection of contaminants 
and mislabelled ingredients. Under this project, currently we are working on the Duplex Real-Time PCR 
Assay for simultaneous detection of Salmonella and Listeria using High Resolution Melt analysis in food 
samples. This cutting-edge approach enhances the efficiency and specificity of pathogen identification, 
contributing to the overall safety of food products. The project extends its scope to address the growing 
demand for the authentication of vegan products. DNA screening of animal-derived ingredients such as 
meat, prawn, crab, fish, egg, and honey, which are the main components used as adulterants in vegan 
products, was conducted using real-time PCR. Currently we are standardizing the extraction of DNA from 
honey, egg, prawn, crab, and plant materials. 
 
 
Development of Certified Reference Material (CRM, as per ISO 17034: 2016) 
for qualitative determination of animal species in regulatory food/forensic 
laboratories 

PI: Dr. Vishnuraj, M. R 
Start Date and Likely date of completion: October 2022 to October 2024 
 
Measurement methods are validated in-house for candidate reference material for cattle, buffalo, pork and 
chicken as genetic material (DNA). Initially, quality control materials (QCM)/candidates were prepared in-
house as per ISO Guide 80 (ISO GUIDE 80: 2014) and tested in the accredited testing facility of the National 
Meat Research Institute (ISO/IEC 17025:2017). The metrological traceability of each such QCM was 
established by bi-directional Sanger sequencing of the mitochondrial cytochrome b (cytb) barcode (Verma 
& Singh, 2003) and its comparison with reference sequences database (NCBI). A state-of-the-art freeze 
dryer machine was procured and the preparation of QCM powders from chicken, buffalo, and pork (Fig.17) 
was achieved. Extraction of DNA from the CRM has also been standardized. Moreover, a dedicated work 
area has been set up for the preparation and storage of CRM.
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Fig.17.Preparation of chicken QCM Powder using Freeze dryer



Fig.18. Electron microscopy of isolated phage revealing 
icosahedral head and non-contractile tail (scale 200 nm)
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Bacteriophage-based sustainable green approach for shelf-life and safety 
enhancement of poultry meat 
PI: Dr. Sophia Inbaraj 
Co-PIs: Dr. Suresh K. Devatkal 
Start Date and Likely date of completion: August 2023 to July 2026 
 
Non-typhoidal salmonellosis is one of the food-borne zoonoses affecting humans globally. Salmonella 
enterica serovar Kentucky is one of those bacteria associated with chicken meat. The Indian isolates of S. 
Kentucky were found to be resistant to important antibiotics like cephalosporins and fluoroquinolones. 
Therefore, phage such as vB_SenS_Ib_psk2 was isolated and evaluated against S. Kentucky. Another 
bacteriophage was isolated from farm drainage and was grown in bulk culture, and the concentration was 
found to be 2.6 × 109 pfu/ml/. Morphological identification of the phage revealed an icosahedral head and 
long, non-contractile tail indicative of Siphoviridae family phages. The phage was able to tolerate between 
-20 to 60  and a pH range of 4-10. The time taken for the phage adsorption was 25-30 min, where ~98% 
of phages got adsorbed to bacteria. The latent period of the phage was found to be 40 min, and their burst 
size revealed ~160 phages/cell. Thus, the biological characteristics of the phage revealed that it could be 
used for food safety and feed additive experiments. Furthermore, the host specificity and genetic 
characterization of the phage will be done to screen the toxic or antibiotic resistance genes. More samples 
were being processed to isolate a cocktail of phages against food-borne Salmonella enterica serovars.
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Workshops/Trainings/ 
Awareness Programmes 

Organized
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Kisan Mela 
 

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

Programme organized under DAPSC 
 

A programme was conducted under DAPSC and backyard poultry units were distributed to 40 women of 
Chenvelli village of Ranga Reddy district on 17 May, 2023.
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ICAR-NAHEP sponsored one-week training program organized by National 
Meat Research Institute, Hyderabad 
 
ICAR-National Meat Research Institute, Hyderabad successfully organized a one-week certificate training 
program on “Advanced Techniques for Ensuring Quality and Safety of Muscle Foods” from 17-24 July, 
2023. This program was conducted under the World Bank Funded NAHEP-CAAST project entitled "Centre 
of Excellence for Advanced Research on Animal Food Safety" implemented at Mumbai Veterinary College, 
Mumbai. This training program was attended by 15 Master’s students including 6 girls and 9 boys from 5 
Veterinary colleges of Maharashtra Animal and Fishery Sciences University, MAFSU.
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A total of 800 backyard poultry birds, 800kg poultry feed, 40 feeders, and 40 waterers were distributed.

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

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

 
During the program, theory lectures encompassing the entire meat value chain from hygienic meat 

production, processing, waste management, packaging and marketing of meat and meat products etc. were 
delivered. Similarly, demonstrations and hands-on were provided on more than one dozen of the value-
added meat products. The training provided an insight and excellent opportunity for the participants to learn 
about value addition to meat.
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Smt. Suseela Chintala, Chief 
General Manager, NABARD, 
unveiling the Swachh Meat Hub 
along with Director, ICAR-NMRI

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

National Academy of Agricultural Sciences (NAAS) sponsored Brainstorming Session on “Greening of 
Livestock and Poultry Sector: Policy Options for Developing Sustainable Approaches” was conducted in 
hybrid mode at NASC, New Delhi on 1st September, 2023 under the chairmanship of Dr. Himanshu Pathak, 
President, NAAS and Director General, ICAR. Dr. K.M. Bujarbaruah, Vice-President, NAAS acted as co-
chairman and Dr. B. M. Naveena convened the workshop. Participants included researchers, policy makers, 
representatives from private sector, government organisations and entrepreneurs. The BSS deliberated on 
existing best practices in livestock and poultry production, meat and dairy value chain; greening strategies, 
key issues and execution pathways and way forward to develop action plan. 
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HANDS–ON TRAINING ON DETERMINATION OF SAFETY 
PARAMETERS IN MEAT AND MEAT PRODUCTS AS PER FSSR, 2011 
 
ICAR-NMRI, Hyderabad, and the Food Safety and Standards Authority of India (FSSAI), New Delhi, jointly 
organized five days of ‘Hands-On Training on Determination of Safety Parameters in Meat and Meat 
Products as Per FSSR, 2011’ at ICAR-NMRI, Hyderabad, during September 4–8, 2023. Twelve participants 
from regional and state food laboratories and FSSAI-notified private laboratories attended the programme. 
The training programme covered microbial analysis, chemical residues and molecular techniques.
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In this series, three five days training programmes on ‘Hands-On Training on Determination of Safety 
Parameters in Meat and Meat Products as Per FSSR, 2011’ were oragnized from October 16–20, November, 
20-24 and December 18–22, 2023. Thirty two participants from West Bengal, Odisha, Jharkhand, Telangana, 
Kerala, Tamil Nadu, Karnataka, Bihar, Uttarakhand, Madhya Pradesh and regional, state, and private food 
laboratories, spices board, Animal Husbandry Deptt. attended the training program. The oriented programs 
covered hands-on training sessions on microbiological analysis for meat and meat products identification, 
meat species identification, and pesticide residue analysis. 
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TRAINING AND CAPACITY BUILDING OF AHD STAFF & PMC 
STAFF OF PUNE CITY ON CLEAN MEAT PRODUCTION 

 
Under the World Bank-sponsored project on Agribusiness and Rural transformation project (SMART), 
PMC-Pune has collaborated with ICAR-NMRI, Hyderabad and MITCON, Pvt.Ltd, Pune to provide the 
safe and hygienic meat and meat products to citizens of Pune. ICAR-NMRI, Hyderabad is a lead consulting 
organization for Capacity building trainings for clean meat production. ICAR-NMRI, Hyderabad has taken 
a new initiative on public–private partnership mode to upgrade the clean meat production facilities and 
capacity building of different stakeholders of Pune Municipal Commission, Pune, Maharashtra.  The first 
training was organized on 26 May 2023. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In second phase, a series of trainings for butchers and meat retailers of Pune city were organized from 3-11 
Oct, 2023. A total of 120 participants were trained in batches. Different aspects of hygienic slaughtering, 
by-products utilization, retailing and other aspects of meat markets were demonstrated.  A team of PMC 
and MITCON also participated in the event.   
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ICAR – NMRI, Hyderabad organized ICAR-Industry Meet 
 
An ICAR-Industry Meet on ‘Developing roadmap for enhancing potential of Livestock, poultry and meat 
value chain’ at the Livestock, Dairy and Fisheries Expo 2023, Hitex Exhibition Centre, Hyderabad on 23 
September 2023. The event was inaugurated by Dr. V.K. Gupta, Director, NRC on Pig, Guwahati as the 
Chief Guest. The meet deliberated on the topics of augmenting meat production potential, opportunities in 
meat processing and accelerating entrepreneurship. A total of 200 stakeholders comprising farmers, 
entrepreneurs, representatives of industries, line departments and various ICAR and Veterinary colleges 
participated in the event. During the event, an exhibition stall was put up to showcase the activities and 
technologies developed by ICAR-NMRI for the benefit of stakeholders. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Awareness programme on backyard Poultry and Goat  
farming organized under DAPSC 

 
One day awareness programme on backyard poultry and goat farming was jointly organized by ICAR-
National Meat Research Institute, Hyderabad and Maharashtra Animal and Fishery Sciences University, 
Nagpur at College of Veterinary and Animal Sciences, Udgir on 02 December 2023 under DAPSC. About 
300 beneficiaries attended the program. The program was inaugurated by Hon’ble Vice Chancellor of 
Maharashtra Animal and Fishery Sciences University, Nagpur Dr. Nitin Patil, in the presence of Dr. S.B. 
Barbuddhe, Director, ICAR-NMRI, Hyderabad, Dr. S.V. Upadhye, Director and Dean (Vet) and Dr. Bhikane, 
Director (Extension), Dr. N. Z. Gaikwad, Associate Dean (Veterinary), Dr. B. R. Kharatmol, Associate Dean, 
Fishery College, Dr. M. R. Patil, Associate Dean, Dairy Technology College, Dr P. Baswa Reddy, Principal 
Scientist and Nodal Officer, ICAR NMRI, Hyderabad. 
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ICAR-Industry meet at Hitex, Hyderabad
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In his inaugural speech, Dr. Niteen Patil elaborated scope and opportunities in backyard poultry and goat 
sector and its necessity for sustainable rural livelihood. Dr. Barbuddhe emphasised on establishment of meat 
zones for augmenting quality and safe meat production and further enhancing the export of livestock 
products. An information booklet was published and released on this occasion. During technical session, 
eminent speakers, Dr. Manik Dhumal, Former Associate Dean and Professor, Dr. M. F. Siddique, Retired 
Professor, and Dr. Yogesh Gadekar, Senior Scientist delivered lectures.
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Programmes under 
Mera Gaon Mera Gaurav (MGMG) 

 
Interface meeting/ Goshties: 

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

 
The butchers were informed about importance of wearing personal protective equipment (PPE) such as 

head caps, hand gloves, face masks, aprons, and gum boots daily which would protect the user against the 
risk of accidents or of adverse effects on health, in general, and reduce meat food contamination, foodborne 
diseases.
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ICAR-NMRI Scientists with Staff of Meat stalls, Keesara
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Programmes under NEH Region 
 

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

 
Workshop 

A Sensitization Workshop on “Mithun Farming and Value Addition to Meat” was conducted at Karbi 
Anglong District, Assam on 17 February, 2023 by ICAR – National Meat Research Institute, Hyderabad in 
collaboration with ICAR – National Research Centre on Mithun, Nagaland.
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Farmer interactive meeting at Bungtlang village of Lawngtlai District, Mizoram

Workshop on “Mithun Farming and Value Addition to Meat” at Karbi Anglong District, Assam
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Training programme 
ICAR-National Meat Research Institute, Hyderabad organized training programme on “Augmenting 
farmers’ income through entrepreneurship in meat processing: technologies relevant to North East Region” 
in collaboration with Krishi Vigyan Kendra, East Sikkim, Ranipool and ICAR RC for NEH Region, Sikkim 
Centre, Tadong on 10 March, 2023 at ICAR, Sikkim Centre, Tadong. Twenty-five progressive farmers from 
Lingtam, Sajong, Rumtek, Nandok and Nimthang villages of Gangtok district participated in the programme 
and benefited from relevant meat processing technologies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Five-day training programme on “Improving the productivity, quality and profitability of Mithun operations 
through commercial Mithun production and value addition” from 28 August to 01 September, 2023 was 
organized at ICAR – National Research Centre on Mithun, Nagaland in collaboration with ICAR – National 
Meat Research Institute, Hyderabad. About 20 Mithun farmers participated in the training programme.
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Training programme at Krishi Vigyan Kendra, East Sikkim, Ranipool

Glimpses of training programme at ICAR – NRC on Mithun
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Awareness programme 
 

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

Celebration of the first ‘Mithun day’ 
 
First Mithun day was celebrated on 01 September, 2023 at ICAR – National Research Centre on Mithun, 
Nagaland in collaboration with ICAR – National Meat Research Institute, Hyderabad to commemorate the 
recognition of Mithun as food animal by Food Safety and Standards Authority of India.
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One day awareness cum livestock inputs distribution programme at KVK West Khasi hills, Meghalaya

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

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

 
n About 115 Mithun were vaccinated against Lumpy Skin Disease in the aspirational district of Peren 

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

state. 
 
n Work has been initiated on “Technological intervention and quality improvement of traditional meat 

products in North East India” and “Promotion of small-scale rural enterprises in meat processing section” 
in the states of Arunachal Pradesh and Sikkim in collaboration of ICAR – Agricultural Technology 
Application Research Institute, Guwahati, Assam State.
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Other events organized 
 

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

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

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

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

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

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

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

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

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

Conferences/Symposia/ 
Workshop
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Seminars/Symposium/Conferences/meetings/workshops etc. 
attended by staff (online/physical)
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Programme Programme Date Date Venue Venue Faculty Faculty 
Eighth Annual Conference of the 

India Section of AOAC 
INTERNATIONAL 

16-17
February, 

2023 

ITC Kakatiya, 
Hyderabad 

S. B. Barbuddhe 

NCDC-sponsored Hands-on 
Training on Laboratory Diagnosis of 
Brucellosis through the NOHPPCZ 

and delivered a lecture 
on Brucellosis: An Overview 

27 February, 
2023 

ICAR-NIVEDI, 
Bengaluru 

S. B. Barbuddhe 

27th Meeting of the Food and 
Agriculture Division Council (FADC) 

01 March, 
2023 

Virtual S. B. Barbuddhe 

37th Meeting of Scientific Panel on 
Biological Hazards 

25 March, 
2023 

FSSAI, New Delhi S. B. Barbuddhe 

III Convocation of PVNR Telangana 
Veterinary University 

16 April, 
2023 

PVNRTVU, 
Rajendranagar, 

Hyderabad 

S. B. Barbuddhe 

ICAR Directors’ conference 4-5 March,
2023

NASC Complex, New 
Delhi 

S. B. Barbuddhe 

Meeting of ICAR 
Regional Committee-V 

27 April, 
2023 

Virtual S. B. Barbuddhe 

Scientific Committee (45th SC 
meeting)  of  SC-Scientific Committee  

02 May, 
2023 

FSSAI, New Delhi S. B. Barbuddhe 

National Workshop on Export 
Linked Natural Goat Husbandry 
Practices in India: Opportunities 

and Challenges 

4-5 May,
2023.

ICAR-CIRG, 
Makhdoom 

S. B. Barbuddhe 

16th meeting of Slaughter House 
and Meat Industry Sectional 

Committee, FAD 18  

26 May, 
2023 

BIS HQ, New Delhi. S. B. Barbuddhe 

Celebration of World Food Safety 
Day 

7 June 2022 Vigyan Bhawan, New 
Delhi 

S. B. Barbuddhe 
M. Muthukumar

18th CII Food Safety, Quality & 
Regulatory Summit, in partnership 
with Food Safety and Standards 

Authority of India (FSSAI) on 
the theme Inclusive Improvements 

and Innovations towards Food 
Systems Transformation 

16 June 2023 India Habitat Centre, 
New Delhi 

S. B. Barbuddhe 

National Poultry Symposium 2023 
organized by Vets In Poultry (VIP) 

28 June 2023 Hotel Taj Deccan, 
Hyderabad 

S. B. Barbuddhe 

Workshop for the Chairpersons of 
Technical Committees 

3 July, 2023 NITS, Noida S. B. Barbuddhe 
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ICAR Foundation Day and Industry 
Interactions 

16-17 July,
2023

NASC Complex, New 
Delhi 

S. B. Barbuddhe 
M. Muthukumar

Global Food Safety Regulators 
Summit 

20-21 July,
2023

Manekshaw Centre, 
New Delhi 

S. B. Barbuddhe 

XXVII Meeting of ICAR 
Regional Committee No. VII 

18 August, 
2023 

Virtual S. B. Barbuddhe 

An inception workshop organized 
by BISA-CIMMYT on a project Atlas 
on climate adaptation in South Asia 

21-22 August
2023

ICAR-CRIDA, 
Hyderabad 

S. B. Barbuddhe 

G20 Technical Workshop on One 
Health: Challenges and 

Opportunities 

29-31 August
2023

ICAR-NIANP, 
Bengaluru 

S. B. Barbuddhe 

G20 Technical Workshop on 
Climate Resilient Agriculture 

04-06
September 

2023 

Novotel, Hyderabad 
Airport 

S. B. Barbuddhe

 
Third Bi-regional Advocacy Meeting 

on Risk Mitigation in Traditional 
Food Markets in the Asia Pacific 

Region 

19 - 21 
September 

2023 

Siem Reap, 
Cambodia. 

S. B. Barbuddhe 

17th meeting of Slaughter House 
and Meat Industry Sectional 

Committee, FAD 18 

6 October, 
2023 

ICAR-NRC on Pig, 
Guwahati 

S. B. Barbuddhe 

6th convention of the Association of 
Meat Scientists and Technologists 

(AMST) and National Seminar 
on One Health – A New Paradigm 
to Augment Livestock Productivity 

and Food Security 

16-18
October, 

2023 

Madras Veterinary 
College, Chennai 

S. B. Barbuddhe 
Y. Babji

Kandeepan G. 
S. Kalpana

XVI Agricultural Science Congress 
on the theme Agri-Food Systems for 
Achieving Sustainable Development 

Goals 2023 

ICAR-CMFRI at Kochi S. B. Barbuddhe 
B. M. Naveena

Rituparna
Banerjee

Vishnuraj M. R. 
39th Meeting of Scientific Panel on 

Biological Hazards 
20 October, 

2023 
FSSAI, New Delhi S. B. Barbuddhe 

27th ICAR Regional Committee 
Meeting VI 

3 November, 
2023 

Virtual S. B. Barbuddhe 

One Health Day seminar 3 November, 
2023 

AIIMS, Hyderabad S. B. Barbuddhe 

Third meeting of Food Microbiology 
Sectional Committee, FAD  31  

28th 
Nov 2023 

BIS HQ, New Delhi. S. B. Barbuddhe 

26th Meeting of 
Regional Committee III 

1 December 
2023 

Virtual S. B. Barbuddhe 

XIX Annual Conference of Indian 
Association of Veterinary Public 

Health Specialists (IAVPHSCON-
2023) 

December 7-
8, 2023 

LUVAS, Hisar S. B. Barbuddhe 

Meeting of the ICMR Expert PRC on 
One Health Surveillance of 

Slaughterhouses 

26 December, 
2023 

ICMR HQ, New Delhi S. B. Barbuddhe 
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AAHP webinar on Mitigation of 
winter stress in Poultry Production 
and Emergence of Inclusion Body 

Hepatitis in poultry 

12 January, 
2023 

Online C. Ramakrishna

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

Mitigation of Summer Stress in 
poultry production 

17 March, 
2023 

Online C. Ramakrishna

AAHP webinar on Current health 
challenges in poultry 

16 May, 
2023 

Online C. Ramakrishna

AAHP webinar on Avian meta 
pneumo virus infection. How it’s 

crippling breeder flocks and 
Management of critical issues of 

brooding in broilers to ensure better 
health and performance 

01 
September, 

2023 

Online C. Ramakrishna

AAHP webinar on Subclinical 
coccidiosis and its control and 
Infectious Bronchitis variants: 

reviewing global experience with an 
Indian insight 

15 December, 
2023 

Online C. Ramakrishna

Interactive session for researchers 
on an awareness workshop on 

Biosafety guidelines 

14 December, 
2023 

Online Y. Babji

First meeting of the FAD 18/ Panel 
-I: Code of Practices related to

Slaughter House and Meat Industry 

17 Feb, 2023 Virtual B. M. Naveena
M. Muthukumar

Rituparna 
Banerjee 

National Academy of Agricultural 
Sciences (NAAS) Expert 

Consultation on “Ethics in Current 
State of Research Publications” 

31 August, 
2023 

NASC complex, New 
Delhi 

B. M. Naveena
Rituparna
Banerjee

NAAS Brainstorming Session on 
“Greening of Livestock and Poultry 

Sector: Policy Options for 
Developing Sustainable 

Approaches” 

1 September, 
2023 

NASC complex, New 
Delhi 

B. M. Naveena
Rituparna
Banerjee

Training of Trainers by FSSAI at 
Indian National Science Academy 

(INSA), New Delhi 

14-17
September, 

2023 

INSA, New Delhi S. K. Devatkal 
B. M. Naveena
M. Muthukumar
G. Kandeepan
Vishnuraj M.R.

Multi-Stakeholder Consultation for 
developing a State Action Plan for 

the Prevention and Control of 
Zoonotic Diseases for the state of 

Odisha 

21-22
November, 

2023 

Bhubaneshwar, 
Odisha 

B. M. Naveena
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International Scientific and Practical 
Conference on Innovative 

Approaches and Technologies in 
the Pharmaceutical and Food 

Industry: Finding ways of mutually 
beneficial cooperation (ICTPFI-

2023) 

23-24
November, 

2023 

New Delhi B. M. Naveena

SAMAGRA: Enabling the Incubators 
- Sensitization workshop of ICAR-
ABIs' organized by ICAR IPTM unit

17-18
October

2023 

NASC Complex, New 
Delhi 

M. Muthukumar

Annual progress review meeting of 
DBT-funded Project on One Health 

25 March, 
2023 

NIAB, Hyderabad Deepak Rawool 

Annual progress review meeting of 
DBT-funded Project on Anthrax 

17 July, 2023 Online Deepak Rawool 

Food Microbiology Sectional 
Committee meeting, FAD  31, Panel 

4  

22 August, 25 
October, 28 
November, 

2023 

Online Deepak Rawool 

ICMR meeting regarding building a 
surveillance model proposal for 
detecting zoonotic spillover in 

increased animal-human interaction 
setting using a one health 

approach: A study at selected 
slaughterhouses  

26 December, 
2023 

Online Deepak Rawool 

National Conference on Scientific 
Advancement of Sustainable 

Environment, Herbal Medicines, 
and Impact on Health: An Earth 

Day Celebration (SASE) 

22-23 April,
2023

Institute of Medical 
Sciences, Banaras 
Hindu University, 

Varanasi 

G. Kandeepan

Webinar on Fermentation: Interplay 
of microbes, immunity and nutrition 
organized by RDAP, North-Eastern 

Hill University (NEHU), Tura 
Campus, Meghalaya in association 

with Biotechnology Industry 
Research Assistance Council 

(BIRAC) 

3-4 February,
2023

Online G. Kandeepan

23rd Indian Veterinary Congress & 
30th Annual Conference of IAAVR 

on Advances in tackling 
antimicrobial resistance and 

ensuring food safety under one 
health perspective 

3-4 February,
2023

College of Veterinary 
Science & A.H., 

Kamdhenu University, 
Anand 

G. Kandeepan

13th NABS National Conference on 
Current perspectives for sustainable 

development in life sciences, 
environment, and agriculture 

23-25
January,

2023 

Periyar University, 
Salem 

G. Kandeepan
Sophia Inbaraj
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29th Indian Convention of Food 
Scientists & Technologists (ICFoST) 

on Innovative smart & safe solutions 
for agro and marine food 

processing to achieve sustainable 
nutritional security ‘5S’ 

5-7 January,
2023

AL SAJ convention 
centre, 

Thiruvananthapuram, 
Kerala 

G. Kandeepan

16th meeting of Biotechnology for 
Food & Agriculture Sectional 

Committee, FAD 23 

27 July, 2023 Online Gireesh Babu  

17th meeting of Biotechnology for 
Food & Agriculture Sectional 

Committee, FAD 23 

08 Nov 2023 Online Gireesh Babu  

International Webinar on Vishwa 
Hindi Diwas organized by ICAR- 
Indian Institute of soil and Water 

Conservation, Dehradun 

10 January, 
2023 

Online Laxman Chatlod 

Official language inspection 
program organized by the Council, 

New Delhi 

15 February, 
2023 

ICAR-NAARM, 
Hyderabad 

Laxman Chatlod 
Yogesh Gadekar 

One day Hindi workshop at ICAR-
IIOR, Rajendranagar, Hyderabad 

24 August, 
2023 

ICAR-IIOR, 
Hyderabad 

Laxman Chatlod 

One day Hindi workshop at ICAR-
DPR, Rajendranagar, Hyderabad 

04 October, 
2023 

ICAR-DPR, Hyderabad Laxman Chatlod 

One Day National Seminar for Soft 
Skill Development on Critical 
Thinking and Problem Solving 
under NAHEP-CAAST, MAFSU, 

Mumbai Veterinary College, 
Mumbai 

27 May, 
2023 

Online Yogesh Gadekar 

Wiley Webinar series on Use of AI 
in academic publishing 

Sept., 01, 
2023 

Online Yogesh Gadekar 

Assessors' training on the 
requirements of Integrated 

assessment at Chennai 

28-29
October, 

2023 

Chennai, Tamil Nadu Vishnuraj M. R. 

Training on Data Integrity 
Facilitating Audit Trails at Vimta 

Labs, Hyderabad 

20 October, 
2023 

Vimta Labs, 
Hyderabad 

Vishnuraj M. R. 

Training on Basic Manufacturing & 
COVID TOT held at 

Commissionerate of Food Safety, 
TVM, Kerala Conducted by FSSAI 

27 June, 
2023 

TVM, Kerala Vishnuraj M. R. 

Online workshop on Colorimetric 
Nanosensors for Detection of 

Industrial & Environmental 
Pollutants, and Pathogenic 
Biomarker: The Nano Eye 

Approach 

23-25
January,

2023 

Online Sophia Inbaraj 

Online workshop on Plant Mediated 
Green Synthesis of Metal Based 

Nanoparticles 

18-20 July,
2023

Online Sophia Inbaraj 
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Publications 
 

Research Papers 
 
1. Abishad, P., Vergis, J., Arya, P.R., Unni, V., Vinod, V.K., Juliet, S., Kurkure, N.V., Barbuddhe, S.B., 

Byrappa, K. and Rawool, D.B. (2023). Facile one-pot synthesis of gold nanoparticles using 
Lactobacillus acidophilus as a potential photocatalytic agent against multi-drug-resistant pathogens of 
public health importance. Biomass Conversion and Biorefinery. https://doi.org/10.1007/s13399-023-
04849-8. pp.1-8. (NAAS ID B085; Score 10.00) 

 
2. Aravind Kumar, N., Vishnuraj, M.R., Vaithiyanathan, S., Ch. Srinivas, Anusha Chauhan and Barbuddhe, 

S.B. (2023). Droplet Digital PCR assay with Linear Regression Models for Quantification of Buffalo-
Derived Materials in Different Food Matrices. Food Analytical Methods. 
https://doi.org/10.1007/s12161-022-02441-w. (NAAS ID F039; score 8.90) 

 
3. Banerjee, R., Maheswarappa, N.B., Biswas, S., Dasoju, S., Barbuddhe, S., Vishnuraj, M. R., Patra, G. 

and Bhattacharyya, G. (2023). Lateral flow immunoassay-based absolute point-of-care technique for 
authentication of meat and commercial meat products. Journal of Food Science and Technology, 60: 
772–782. https://doi.org/10.1007/s13197-022-05663-2 (NAAS ID J268; score 9.12). 

 
4. Banerjee, R., Maheswarappa, N.B., Biswas, S., Dasoju, S., Kiran, M. and Ramanathan, R. (2023). 

Peptidomics approaches for meat authentication employing rapid in-solution GELFrEE fractionation 
and MALDI-TOF MS. Journal of Food Composition and Analysis, 121: 105349. 
https://doi.org/10.1016/j.jfca.2023.105349 (NAAS ID J257; score 10.52). 

 
5. Barbuddhe, S. S., Thorat, Y. T., Kulkarni, P., Shinde, S. V., Chaudhari, S. P., Kurkure, N. V., Sahu, R., 

& Rawool, D. B. (2024). Comparative analysis of diagnostic assays for scrub typhus: Unveiling 
enhanced approaches for accurate detection. Journal of Microbiological Methods, 216: 106875. 
https://doi.org/10.1016/j.mimet.2023.106875 (NAAS ID J382; Score 8.20) 

 
6. Belore, B.M., Maheswarappa, N.B., Kulkarni, V.V., Banerjee, R., Hazarika, P., Dasoju, S., Mishra, B.P., 

Govindaiah, P.M. (2023). Biomarker discovery and authentication of cold-slaughtered chicken through 
classical analytical procedures and mass spectrometry-based proteomic approaches. British Poultry 
Science, 64(5): 605-613. https://doi.org/10.1080/00071668.2023.2239168 (NAAS ID B188; score 7.89). 

 
7. Bhargavi, D., Sahu, R., Nishanth, M. A. D., Doijad, S. P., Niveditha, P., Kumar, O. R. V., Sunanda, C., 

Girish, P. S., Naveena, B. M., Vergis, J., Malik, S. V. S., Kurkure, N. V., Barbuddhe, S. B. and Rawool, 
D. B. (2023). Genetic diversity and risk factor analysis of drug-resistant Escherichia coli recovered 
from broiler chicken farms. Comparative Immunology, Microbiology and Infectious Diseases, 93: 
101929. https://doi.org/10.1016/j.cimid.2022.101929 (NAAS ID C141; Score 8.00) 

 
8. Devatkal, S.K., Kumar, C., Juneja, V. and Inbaraj, S. (2023). Effect of aqueous ozone on inactivation 

of bacteria isolated from the meat products and equipment. Biologia. 78, 3295–3304. 
https://doi.org/10.1007/s11756-023-01495-3. (NAAS ID B062; score 7.65). 
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9. Gonmei, L., Inbaraj, S., Geyi, D., Prakasan L., Dhiman, H., Athira VS. and Thomas, P. (2023). 

Evaluation of bacteriophage cocktail as biopreservatives against Salmonella enterica serovar 
Typhimurium in chicken meat. Food Bioscience, 56: 103290. 10.1016/j.fbio.2023.103290. (NAAS ID 
F049; score 11.32). 

 
10. Govindaiah, P.M., Maheswarappa, N.B., Banerjee, R., Mishra, B.P., Manohar, B.B., Dasoju, S. (2023). 

Traditional halal meat production without stunning versus commercial slaughter with electrical stunning 
of slow-growing broiler chicken: impact on meat quality and proteome changes. Poultry Science. 
102(11): 103033. https://doi.org/10.1016/j.psj.2023.103033 (NAAS ID P161; score 10.01). 

 
11. Govindaiah, P.M., Naveena, B.M., Banerjee, R., Mishra, B.P., Manohar, B.B. (2023). Unveiling the 

biochemical, enzymatic and hormonal stress biomarkers: effects of transportation and lairage on sheep 
welfare and the meat quality. Journal of Meat Science. 18(1): 1-8. 
https://doi.org/10.48165/jms.2023.180101 (NAAS ID J372; score 4.70). 

 
12. Kandeepan, G. (2023). Evaluation of chicken skin with fat as sunflower oil replacer on quality aspects 

of patties prepared from spent female buffalo meat. International Journal of Livestock Research, 13 
(2): 28-41. https://ijlr.org/ojs_journal/index.php/ijlr/ article/view/137. (NAAS ID I300; I.F: 4.31). 

 
13. Inbaraj, S., Agrawal, R.K., Thomas, P., Chaudhuri, P. and Chaturvedi, V.K. (2023). Isolation and 

characterization of vB_SenS_Ib_psk2 bacteriophage against drug-resistant Salmonella enterica serovar 
Kentucky. Folia microbiologica, 68(5): 771–779. https://doi.org/10.1007/s12223-023-01052-0. (NAAS 
ID F035; score 8.63). 

 
14. Jairath, G., Gadekar, Y. P., Shinde, A. K., Sharma, P., Jose, S., Bhatt, R. S. and Saxena, V. 2023. In vitro 

and in vivo evaluation of Prosopis cineraria (khejri tree) leaves for their preservative potential in minced 
mutton. International Food Research Journal 30(2): 343–354. https://doi.org/10.47836/ifrj.30.2.06 
(NAAS ID: I152; score: 7.17). 

 
15. Krishnan, P., Hemalatha, M., Agarwal, S., Gireesh-Babu, P., Naveena, B.M. and Srinivasa Rao, Ch. 

(2023). Mapping the research publication trends among ICAR-Animal sciences research institutes in 
India: Web of science-based scientometric study. Indian Journal of Animal Sciences, 93(9): 928-935. 
https://doi.org/10.56093/ijans.v93i9.115679 (NAAS ID I043; score 6.29). 

 
16. Kumar, M., Chadha, N.K., Prakash, S., Pavan-Kumar, A., Harikrishna, V., Gireesh-Babu P. and Krishna, 

G. (2023). Salinity, stocking density, and their interactive effects on growth performance and 
physiological parameters of white-leg shrimp, Penaeus vannamei (Boone, 1931), reared in inland 
ground saline water. Aquaculture International. https://doi.org/10.1007/s10499-023-01181-w. (NAAS 
ID A277; score 8.95). 

 
17. Mishra, B.P., Naveena, B.M., Eswara Rao, B., Banerjee, R., Nagamallika, M., Srnivasa Rao, T., 

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

 
19. Mushtaq, Z., Kurcheti, P.P., Jeena, K. and Gireesh-Babu, P. (2024). Short peptidoglycan recognition 

protein 5 modulates immune response to bacteria in Indian major carp, Cirrhinus mrigala. 
Developmental & Comparative Immunology, 152: 105104. https://doi.org/10.1016/j.dci.2023.105104. 
(NAAS ID D013; score 9.61). 

 
20. Nandini, P, Jakka, P., Murugan, S., Mazumdar, V., Kumar, D., Prakash, R., Barbuddhe, S.B. and 

Radhakrishnan, G. (2023). Immuno-profiling of Brucella proteins for developing improved vaccines 
and DIVA capable serodiagnostic assays for brucellosis. Frontiers in Microbiology. 14:1253349. (NAAS 
ID: F101; Score 11.20). 

 
21. Nishanth, M. A. D., Gourkhede, D., Paidipally, L., Borse, R., Pollumahanti, N., Nair, A., Kiranmayee, 

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

 
22. Patil, V., Hedau, M., Kaore, M., Badar, S., Kadam, M. M., Chaudhari, S. P., Rawool, D. B., Barbuddhe, 

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

 
23. Qayoom, U., Gireesh-Babu, P., Kumar, G. and Chaudhari, A. (2023). WSSV susceptibility in the early 

life stages of Penaeus vannamei shows relationship with bodyweight. Journal of Invertebrate Pathology, 
198: 107912. https://doi.org/10.1016/j.jip.2023.107912. (NAAS ID J344; score 8.80). 

 
24. Prasastha Ram, V., Yasur, J., Abishad, P., Ramesh, C., Gourkhede, D., Pokkittath, A., Unni, V., Vergis, 

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

 
25. Ravi Kumar, M., Roy, B., Kannan, A., Shanmugam, A.M., Venkateswarlu, R., Kannaki, R. and 

Muthukumar, M. (2023). Effect of biosynthesised nano copper on blood biochemical profile, antioxidant 
status and immune response in Vanaraja chicken. Indian Journal of Animl Health. DOI: 
https://doi.org/10.36062/ijah.2023.08923 (NAAS ID I039; score 5.25). 

 
26. Shirisha, A., Vijaya Kumar, A., Chatlod L.,, Shashi Kumar, M., Raghupati and Krishnaiah, N. (2023). 

Green synthesis of silver nanoparticles using Moringa oleifera leaf extract, Tamarindus indica fruit 
extract and assessment of antibacterial activity against Staphylococcus aureus. The Pharma Innovation 
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Journal, SP-12 (7):828-838 (NAAS ID T050; score 5.23). 
 
27. Vishnuraj, M. R., Ajay, G., Aravind Kumar, N., Renuka, J., Pollumahanti, N., Anusha Chauhan, H., 

Vaithiyanathan, S., Rawool, D. B., and Barbuddhe, S. B. (2023). Duplex real-time PCR assay with 
high-resolution melt analysis for the detection and quantification of Listeria species and Listeria 
monocytogenes in meat products. Journal of Food Science and Technology, 60(5), 1541–1550. 
https://doi.org/10.1007/s13197-023-05695-2 (NAAS ID J268; Score 9.10) 

 
 

Research Papers without NAAS ID/score 
1. Abishad, P.M., Jayashankar, M., Namratha, K., Srinath, B.S., Kurkure, N.V., Barbuddhe, S.B., Rawool, 

D.B., Vergis, J. and Byrappa, K. (2023). Synthesis of Zif-8(fe) functionalized with citral as potent 
antimicrobial candidate against multi-drug resistant Enteroaggregative Escherichia coli and Non-
Typhoidal Salmonella spp. - Russian Journal of Bioorganic Chemistry. 
https://link.springer.com/article/10.1134/ S1068162023020036 (IF 1.0) 

 
2. Arya, P. R., Padikkamannil, A., Unni, V., Vemula Ram, P., Pollumahanti, N., Yasur, J., John, L., Asha, 

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

 
3. Arya, P.R., Abishad, P., Unni, V., Bibin, M., Marita, D., John, L., Karthikeyan, A., Nambiar, P., Juliet, 

S., Vinod, V.K., Vergis, J., Kurkure, N.V., Barbuddhe, S.B. and Rawool, D.B. (2023). Antioxidant, 
Antibacterial and Antibiofilm Potential of Green Synthesized Silver-Zinc Oxide Nanocomposites from 
Curcuma longa Extract against Multi-Drug-Resistant Enteroaggregative E. coli. Medical Science Forum 
(MDPI). https://doi.org/10.3390/ecb2023-14088 

 
4. Kandeepan, G. (2023). Evaluation of quality and shelf-life of yak milk phrum during refrigerated 

storage. Milk Science International, 76: 8-14. https://doi.org/10.48435/MSI.2023.2. 
 
5. Padikkamannil A. Jayashankar, M., Namratha, K., Nayan, M.B., Kurkure, N. V., Barbuddhe, S.B., 

Rawool, D.B., Vergis, J. and Byrappa, K. (2023). Zeolite imidazole framework (Fe) nanostructure: a 
simple and efficient dye degradation catalyst under visible light. Inorganic Chemistry Communications, 
147: 110058, https://doi.org/10.1016/j.inoche.2022.110058. (IF 3.428) 

 
6. Unni, V., Abishad, P., Arya, P.R., Mohan, B., Juliet, S., John, L., Nambiar, P., Vinod, V.K., Karthikeyan, 

A., Kurkure, N.V., Barbuddhe, S.B., Rawool, D.B. and Vergis, J. (2023). Eco-friendly one-pot synthesis 
of zinc oxide nanoparticles using catkin extract of Piper Longum: In vitro antibacterial, antioxidant, 
and antibiofilm potential against multi-drug resistant enteroaggregative E. coli. Medical Sciences 
Forum. (MDPI) 21 (1): 23 https://doi.org/10.3390/ECB2023-14269 

 
7. Vishnuraj, M.R., Renuka, J., Aravind Kumar, N., Ajay, G., Anusha Chauhan, H., Vaithiyanathan, S. 

and Barbuddhe, S.B. (2023). Differential detection of sheep and goat meat using duplex real-time PCR 
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and high-resolution melt analysis. Food Chemistry Advances, 100309. 
https://doi.org/10.1016/j.focha.2023.100309 

 
Books authored/edited 

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

 
2. Vishnuraj M.R., Pothireddy, N. (2023). Manual of Methods of Analysis of Food-Meat and Meat 

Products. FSSAI, Delhi, pp 139. 
 
3.  ¹Fû¦FZVF ´Fi. ¦FFOXZIYSX, ÀFbJQZU ¶F. ¶FFSX¶FbðZ EUa »FÃ¸F¯F SXF. ¨FMX»FûOX 2023. ¸Fc»¹FUd²FÊ°F ¸FFaÀF CX°´FFQ Ad´FÊ¿F ·FF.IÈY.A³Fb.´F.- SXF¿MÑXe¹F ¸FFaÀF 

A³FbÀFa²FF³F ÀFaÀ±FF³F, WX`QSXF¶FFQ. ISBN: 978-93-5913-497-0 (160 pages).  
 

Book Chapters 
1. Athira, V., Sonu, S.N., Abinaya, K., Prakasan, L., Chandana, M.S., Bagra, J.K., Abhishek, Inbaraj, S., 

Thomas, P., Chaturvedi, V.K. and Kumar, B. (2023). An updated overview on emerging fungal disease 
– mucormycosis. In: One health and zoonotic diseases. (First edn, pp: 150-177). Indian Veterinary 
Association, Kerala. ISBN: 978-93-5680-551-4. 

 
2. Muthukumar M., Yogesh Gadekar and. Sen A.R (2023). Ozone Applications in Meat Processing. In: 

Non-Thermal Processing Technologies for the Meat, Fish, and Poultry Industries. Selvamuthukumaran, 
M., & Maqsood, S. (Eds.). Non-Thermal Processing Technologies for the Meat, Fish, and Poultry 
Industries (1st Ed.). CRC Press. https://doi.org/10.1201/9781003251958, 251. 

 
3. Sahu, R., Yadav, J.P., Vergis, J., Rawool, D.B., Malik, S.V.S. and Barbuddhe, S.B. (2024). Coxiella and 

Q fever. In: Molecular Medical Microbiology (Third Edition, pp 1811-1847), Academic Press, ISBN 
9780128186190. 

 
4. Gadekar, Y.P., Singh, M K. and Barbuddhe S.B. (2023). Sustainable Poultry Slaughter Waste 

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

 
Policy document 

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

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

 
Folders/Brochures 

1. Muthukumar, M., Sen, A.R., Naveena B.M., Banerjee, R., Yogesh P. Gadekar and Barbuddhe, S.B. 
(2023). Swachh Meat Hub -The portable abattoir for hygienic and sustainable meat production. Folder. 

2. Vishnuraj, M.R. (2023). Meat Species Identification Laboratory. Technical Brochure, ICAR-NRC on 
Meat, Hyderabad (6 pages). 

 
Review/Technical/Popular articles 

1. Aravind Kumar, N., Aradhana, S., Harleen, and Vishnuraj, M.R. (2023). SARS CoV 2 in digital era: 
Diagnostic techniques and importance of nucleic acid quantification with digital PCRs. Reviews in 
Medical Virology, e2471. https://doi.org/10.1002/rmv.2471 (NAAS ID R057; score 17.10) 

 
2. Gadekar Y.P., Shinde A.K., Banerjee R., Barbuddhe S.B. (2023). Present status and future prospects of 

meat production from small ruminants: An overview. Indian Journal of Small Ruminants 29(2):185-
197. DOI: 10.5958/0973-9718.2023.00052.1 

 
3. Girish Patil, S., Ramakrishna, C., Nagappa, K. and Sen, A.R. (2023). A database for buffalo meat 

traceability in India. Buffalo bulletin. 42: 437 – 447. 
 
4. Inbaraj, S. (2023). Green Synthesis of Metallic Nanoparticles and Their Use as Nano Minerals in Poultry 

Nutrition. International Journal of Applied Nanotechnology. 8(2): 32–36. 
 
5. Inbaraj, S. (2023). Recent Perspectives of Nanovaccines. International Journal of Nanobiotechnology. 

9(1): 18–21. 
 
6. Inbaraj, S. (2023). Role of Nano Minerals in Poultry Nutrition. Poultry fortune. July, 2023: 50-52. 
 
7. Mithun Hari Raj, P., Mandal, P.K., Sen, A.R., Kasthuri, S. and Muthukumar, M. (2023). Effect of 

Marination on Meat Quality and Food Safety – a Review. Journal of Meat Science, 18(1): 75-90. 
 
8. Pavan-Kumar, A., Manjusha, L., Gireesh-Babu, P., Pankaj Kishore, Chaudhari, A. and Ravishankar, 

C.N. (2023). Ensuring trust and sustainability: Unveiling the journey of seafood from ocean to plate 
through labelling. MPEDA Newsletter, Vol. XI(4): 17-20. 

 
9. Suman, S., Pavan-Kumar, A., Saurabh, S., Katneni, V.K., Prabhudas, S.K., Gireesh-Babu P., Das, R. 

and Chaudhari, A. (2023). Transcriptome analysis of Indian freshwater pearl mussel Lamellidens 
marginalis to unravel the genes associated with biomineralization. Research Square 
[https://doi.org/10.21203/rs.3.rs-2806499/v1]. 
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10. Vishnuraj, M.R., Aravind Kumar, N., Vaithiyanathan, S. and Barbuddhe, S.B. (2023). Authentication 
issues in foods of animal origin and advanced molecular techniques for identification and vulnerability 
assessment. Trends in Food Science and Technology, 138, 164-177. 
https://doi.org/10.1016/j.tifs.2023.05.019 (NAAS ID T104; score 20) 

 
11. ASXdU³Q ÀFû³Fe, ¹Fû¦FZVF ´Fi. ¦FFOXZIYSX EUa AøY¯F IbY¸FFSX °Fû¸FSX 2023. U°FÊ¸FF³F ´FdSXQÈV¹F ¸FZÔ »Fû±F/ ¸FFaÀF dUÀFaQc¿F¯F IYe °FIY³FeIY. Ad´FÊ¿F 1:66-

71. ·FF.IÈY.A³Fb.´F.- SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F, WX`QSXF¶FFQ. ISBN: 978-93-5913-497-0 
 
12. ¹Fû¦FZVF ´Fi. ¦FFOXZIYSX, dSX°Fb´F¯FFÊ ¶FG³FþeÊ, ASXdU³Q ÀFû³Fe, þe. IaYQe´F³F, E¸F. ¸Fb±FbIbY¸FFSX, AøY´F SX°F³F ÀFZ³F EUa ÀFbJQZU ¶F. ¶FFSX¶FbðZ 2023. 

¸Fc»¹FUd²FÊ°F ¸FFaÀF CX°´FFQ. Ad´FÊ¿F 1:53-59. ·FF.IÈY.A³Fb.´F.- SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F, WX`QSXF¶FFQ. ISBN: 978-93-5913-497-
0 

 
13. dSX°Fb´F¯FFÊ ¶FG³FþeÊ EUa ¹Fû¦FZVF ́ Fi. ¦FFOXZIYSX 2023. ̧ FFaÀF ÀFaSX¨F³FF AüSX ́ Fû¿F¯F ¦Fb¯FUØFF. Ad´FÊ¿F 1:12-20. ·FF.IÈY.A³Fb.´F.- SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F 

ÀFaÀ±FF³F, WX`QSXF¶FFQ. ISBN: 978-93-5913-497-0  
 
 

Lead Papers presented/Invited lectures delivered 
1. Babji, Y., Kandeepan, G., Gadekar, Y., Kalpana, S. and Ambedkar, Y.R. (2023). Current status of 

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

 
2. Barbuddhe, S.B. and Rawool, D.B. (2023) Guarding health borders: Biosecurity strategies in zoonotic 

disease prevention. Invited paper presented at XIX Annual Conference of Indian Association of 
Veterinary Public Health Specialists (IAVPHSCON-2023) organized by LUVAS, Hisar, 7-8 December, 
2023. 

 
3. Barbuddhe, S.B., Gadekar, Y.P. and Naveena, B.M. (2023). Meat Sector Visioning and Action Agenda 

for Continued Food Security. Invited paper presented at XVI Agricultural Science Congress on the 
theme “‘Agri-Food Systems for Achieving Sustainable Development Goals’ jointly organized by NAAS 
and ICAR-CMFRI, Kochi, Kerala, October 10-13, 2023. 

 
4. Barbuddhe, S.B., Vergis, J and Rawool, D.B. (2023). Emerging pathogens: Livestock productivity and 

human health. Invited paper presented at Sixth convention of the Association of Meat Scientists and 
Technologists (AMST) and National Seminar on “One Health – A New Paradigm to Augment Livestock 
Productivity and Food Security” organized by Madras Veterinary College, Chennai, 16-18 October, 2023. 

 
5. Chatlod, L.R. (2023). Food-borne pathogens and their significance in public health. Invited lecture in 

Training of Internship students, Veterinary college, Korutla on 17 January, 2023 at ICAR-NMRI, 
Hyderabad. 

 
6. Chatlod, L.R. (2023). Food-borne pathogens and their significance in public health. Invited lecture in 

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

 
8. Gadekar, Y.P. (2023). Current Trends in Preservation of Meat and Meat Products. Invited lecture in 

One Week National Online Training entitled ‘Recent Advances in Quality Assurance of Production and 
Processing of Animal Origin Foods’ on 27 December, 2023. 

 
9. Gadekar, Y.P. (2023). Hygienic meat production. Invited lecture in Four days Off campus Training and 

capacity building session on ‘Clean meat production’ for butchers and meat retailers of Pune city, Pune 
Municipal Slaughterhouse, Kondhwa Pune 

 
10. Gadekar, Y.P. (2023). Opportunities in value addition. Invited lecture in One day awareness programme 

on ‘Backyard Poultry and Goat Farming’ jointly organized by Maharashtra Animal and Fishery Sciences 
University, Nagpur and ICAR-National Meat Research Institute Hyderabad at College of Veterinary 
and Animal Sciences, Udgir on 2nd December 2023 under DAPSC. (Participants 300). 

 
11. Gadekar, Y.P. (2023). Packaging of Meat & Meat Products. Invited lecture in 3 Months Weekend Online 

Certificate Course on “Food Packaging & Safety Management” organized by International Training 
Centre Food Safety & Applied Nutrition (ITCFSAN) in collaboration with the Indian Institute of 
Packaging (IIP) on 12th August 2023 (Virtual mode) 

 
12. Gadekar, Y.P. (2023). Slaughter-waste management. Invited lecture in One-week certificate training 

Program for Postgraduate and Doctoral Students of Maharashtra Animal and Fisheries Sciences 
University, Nagpur on “Advanced Techniques for ensuring quality and safety of muscle Food Safety” 
organized under ICAR-NAHEP-CAAST-MAFSU Project entitled “Centre of Excellence for Advanced 
Research on Animal Food Safety”, 17-24 July, 2023. (Virtual mode) 

 
13. Gadekar, Y.P. (2023). Value addition in animal products: A perspective for improving human health 

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

 
14. Gadekar, Y.P., Baswa Reddy, P. and Barbuddhe, S.B. (2023). Organic Goat Meat Production and 

Processing. Invited paper presented at “National Workshop on Export Linked Natural Goat Husbandry 
Practices in India: Opportunities and Challenges” organized by ICAR-CIRG in collaboration with 
APEDA, 4-5 May, 2023. 

 
15. Gireesh Babu P. (2023). Authentication of meat and meat products by DNA barcoding techniques. 

Invited lecture in ICAR-NAHEP sponsored One-week certificate training Program on “Advanced 
Techniques for Ensuring Quality and Safety of Muscle Foods” held during 17-24 July, 2023 at ICAR-
NMRI, Hyderabad. 

 
16. Kalpana, S. (2023). Antibiotic residue analysis in animal sourced foods: Concerns and current 

regulations. Lead paper presented at Sixth convention of the Association of Meat Scientists and 
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Technologists (AMST) and National Seminar on “One Health – A New Paradigm to Augment Livestock 
Productivity and Food Security” organized by Madras Veterinary College, Chennai, 16-18 October, 
2023. 

 
17. Kandeepan, G. (2023). Food standards in global health to combat lifestyle diseases. In: Virtual Faculty 

Development Program, Department of Biotechnology, Prathyusha Engineering College, Chennai on 
21 July, 2023. 

 
18. Kandeepan, G. (2023). Value addition to poultry meat. Certified Livestock Advisor Program on Poultry 

(Module-II) sponsored by National Institute for Agricultural Extension Management (MANAGE). 16 
February, 2023, Directorate of Poultry Research & ICAR-NMRI, Hyderabad. 

 
19. Kandeepan, G., Babji, Y., Kalpana, S. and Aswini, C. (2023). Intelligent packaging solutions for meat 

quality and safety. Invited paper presented at Sixth convention of the Association of Meat Scientists 
and Technologists (AMST) and National Seminar on “One Health – A New Paradigm to Augment 
Livestock Productivity and Food Security” organized by Madras Veterinary College, Chennai, 16-18 
October, 2023. 

 
20. Muthukumar, M. (2023). “Funding opportunities and entrepreneurship development in meat sector” to 

the post graduate students of Indian Veterinary Research Institute for LPT 707 course on "Industrial 
and entrepreneurial training" on 31 August, 2023. 

 
21. Muthukumar, M. (2023). “Meat technology and value addition and career opportunities in meat industry 

for food processing and business management students" on 11 April 2023 organised by Indian Institute 
of Plantation Management (IIPM), Bangalore. 

 
22. Naveena, B.M. (2023). Basics of post-harvest handling in dairy and poultry. Invited lecture delivered 

during Training Programme on "Post Harvest Management of Agricultural Commodities" from 13-17 
March, 2023 held at MANAGE, Hyderabad 

 
23. Naveena, B.M. (2023). Enhancing the potential and opportunities in meat processing. during Annual 

Conference on Integrated Livestock, Dairy and Fisheries” held at HITEX, Hyderabad from 21-23 
September, 2023. 

 
24. Naveena, B.M. (2023). How to prepare winning research proposals during 5 days training program on 

“Enhancing Teaching and Managerial Skills among the Faculty of MAFSU” held at MANAGE, 
Hyderabad from 28 Nov-2 December, 2023 

 
25. Naveena, B.M. (2023). HWC-safe livelihoods and climate-smart agricultural practices and how to 

promote these during Online training of Faculty and Experts of the State Agriculture Universities and 
KVKs on ‘Holistic Approach to Human-Wildlife Conflict Mitigation: Taking a One Health Approach’ 
held on 15-16 May, 2023. 

 
26. Naveena, B.M. (2023). Modalities for a meat-based start-up. Invited lecture delivered during the online 

Training Programme on "Supply chain management in agriculture and allied sector" from 27-29 March, 
2023 held at SAMETI, Himachal Pradesh in collaboration with MANAGE, Hyderabad. 
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27. Naveena, B.M. (2023). Modalities for a meat-based start-up. Invited lecture delivered during the 

Training Programme on "Training on value added meat products: Enabling youth to startup enterprises" 
from 24-31 March, 2023 held at KVK, Mamnoor, Warangal, Telangana. 

 
28. Naveena, B.M. (2023). Motivation for academic excellence. Invited lecture delivered during 21 days 

“Foundation course for Assistant Professors of OUAT and PVNRTVU” from 24 January to 13 February, 
2023 held at ICAR-NAARM, Hyderabad. 

 
29. Naveena, B.M. (2023). One health approach and human-wild life conflict mitigation. Invited lecture 

delivered during “Management Development Programme for the Newly Recruited Heads of Krishi 
Vigyan Kendras” from 31 January to 14 February, 2023 held at ICAR-NAARM, Hyderabad. 

 
30. Naveena, B.M. (2023). Orientation to one health during training programme on "Improving non-

cognitive skills and soft skills" held at NAARM on 12 December, 2023. 
 
31. Naveena, B.M. (2023). Supply chain management in poultry and dairy. Invited lecture delivered during 

the online Training Programme on "Supply chain management in agriculture and allied sector" from 
27-29 March, 2023 held at SAMETI, Himachal Pradesh in collaboration with MANAGE, Hyderabad. 

 
32. Ramakrishna, C. (2023). Ethical, hygienic and environmental friendly production of Mithun meat. 

Invited lecture in five day training on “Improving the productivity, quality and profitability of Mithun 
operations through commercial Mithun production and value addition” organized at ICAR – National 
Research Centre on Mithun, Medziphema (Nagaland State) on 31.08.2023. 

 
33. Rawool, D.B. (2023). Antimicrobial Resistance in Salmonella and Listeria. Invited lecture in a training 

program on “AMR in Foodborne pathogens” organized by ICAR-IVRI, Izatnagar, 20 – 25, February 
2023. 

 
34. Rawool, D.B. (2023). Status on the application of antimicrobial peptides in the control of antibiotic 

resistance. Invited lecture presented in Online Lecture Series on “Alternatives to antibiotics for the 
control of bacterial infections” organized by College of Veterinary Science, Guru Angad Dev Veterinary 
and Animal Sciences University, Rampura Phul, Ludhiana, 9 – 11, October 2023. 

 
35. Vishnuraj, M.R. (2023). Recent trends in methods for meat species identification and establishment of 

laboratory. Invited lecture in value added course on ‘Quality Management in abattoir and meat 
processing plants for wholesome meat production’ in LPT Division of ICAR-IVRI, Izatnagar, Bareily, 
U.P, 29 September, 2023. 

 
Abstracts presented 

1. Afsheen, Kandeepan, G. and Wilfred Ruban, S. (2023). Development of colorimetric indicator for 
modified atmosphere packaged mutton stored under refrigeration temperature. Sixth convention of 
Association of Meat Scientists and Technologists & National Seminar on One health- A new paradigm 
to augment livestock productivity and food security. 16-18 October 2023. Department of Livestock 
Products Technology (Meat Science), Madras Veterinary College, TANUVAS, Chennai.p.293. 
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2. Arya, P.R., Abishad, P., Unni, V., Mohan, B., Dias, M., John, L., Karthikeyan, A., Nambiar, P., Juliet, 

S., Vinod, V.K., Vergis, J., Kurkure, N.V., Barbuddhe, S.B. and Rawool, D.B. (2023). Antibacterial 
efficacy of green synthesized silver-zinc oxide nanocomposites against multi-drug resistant non-
typhoidal Salmonella spp. In: 35th Kerala Science Congress, Idukki. 12-14 February, 2023. 

 
3. David, S., Inbaraj, S., Anbazhagan, S., Karikalan, M., Saravanan, R., Nagaleekar Viswas, K., Thomas, 

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

 
4. Govindaiah, P.M., Maheswarappa, N.B., Banerjee, R., Mishra, B.P., Belore, B.M., and Diksha, P.G. 

(2023). Uncovering novel insights into meat quality and poultry welfare: a comparative analysis of 
different slaughter techniques. In: Proceedings of 69th International Congress of Meat Science and 
Technology- from tradition to green innovation organized at Padova, Italy, 20-25 August, 2023. Pp. 
394-395. 

 
5. Judy, L., Banerjee, R., Naveena, B.M., Belore, B., Prasad, M.G., Koneti, P.B., Mishra, B.P. and 

Sowmya, P. (2023). Green extraction of collagen hydrolysates through valorization of poultry skin: 
physicochemical, functional and microstructural properties. In: Book of abstracts. XVI Agricultural 
Science Congress 2023 organized at Kochi, Kerala from 10-13 October, 2023. Pp. 243. 

 
6. Judy, L., Banerjee, R., Naveena, B.M., Biswas, S., Mishra, B.P., Belore, B., Prasad, M.G. (2023) 

Physico-chemical, functional, and microstructural properties of poultry skin collagen hydrolysates 
derived from ultrasound-assisted extraction. In: Proceedings of Sixth convention of the Association of 
Meat Scientists and Technologists (AMST) and National Seminar on “One Health – A New Paradigm 
to Augment Livestock Productivity and Food Security” organized at Madras Veterinary College, 
TANUVAS, Chennai from 16-18 October, 2023. Pp. 310-311. 

 
7. Kalpana, S. (2023). Confirmatory analysis of five Nitrofuran metabolite residues in chicken meat using 

LC-MS/MS. In: Sixth convention of Association of Meat Scientist and Technologist & National Seminar 
on “One health-A new paradigm to augment livestock productivity and food security” organized by 
Madras Veterinary College, Chennai from 16-18th October, 2023. 

 
8. Kandeepan, G., Aaliya, T., Sashikumar, M., Monish,V. and Ayesha, A. (2023). Influence of aerobic and 

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

 
9. Kandeepan, G., Aliya, T., Sashikumar, M., Babji, Y., Maonish, V. and Ayesha, A. (2023). Effect of 

aerobic and modified atmosphere packaging on the shelf-life attributes of chicken leg meat at 
refrigerated storage. 29th Indian Convention of Food Scientists & Technologists (ICFoST) on 
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Innovative smart & safe solutions for agro and marine food processing to achieve sustainable nutritional 
security ‘5S’. Organized by AFST (I)-HQ (Mysuru), Kollam & Cochin Chapter at The AL SAJ 
convention center, Thiruvananthapuram, Kerala. 5th-7th January 2023. MMP002. 

 
10. Kandeepan, G., Monish, V., Sowndarya, A., Babji, Y., Spoorthi, A., Srikanya., Ayesha, A. (2023). 

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

 
11. Kandeepan, G., Monish,V., Sowndarya, A., Babji, Y., Spoorthi, A., Srikanya., Ayesha, A., (2023). 

Development and evaluation of biodegradable nanocomposite packaging material for meat. 13th NABS 
National Conference on Current perspectives for sustainable development in life sciences, environment 
and agriculture. 23 to 25 January, 2023. Periyar University, Salem. P.163-164. 

 
12. Koneti, P.B., Banerjee, R., Naveena, B.M., Md. Raziuddin M. N., Judy, L., Belore, B., Mishra, B. P., 

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

 
13. Mishra, B.P., Maheswarappa, N.B., Banerjee, R., Eswara Rao, B., Nagamallika, M., Prasad, M.G., 

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

 
14. Monish, V., Kandeepan, G., Sudheer, K., Bhaskar Reddy, G.V., Jagadeesh Babu, A. and Vivekanada 

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

 
15. Nair A., Rawool, D.B. and Barbuddhe, S.B. (2023). Pediococcus acidilactici and Leuconostoc 

paramesenteriodes as effective probiotics against multi-drug resistant Escherichia coli. In: XIX Annual 
Conference of Indian Association of Veterinary Public Health Specialists (IAVPHSCON-2023) 
organized by LUVAS, Hisar, 7-8 December, 2023. (Awarded 3rd prize for poster presentation). 

 
16. Naveena, B.M., Banerjee, R., Muthukumar, M., Sen, A.R., Prasad, M.G., and Phanikumar P. (2023). 

Assessment of water and energy usage in poultry slaughter and meat processing plant: a case study. In: 
Book of abstracts. XVI Agricultural Science Congress 2023 organized at Kochi, Kerala from 10-13 
October, 2023. Pp. 242. 
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17. Pothireddy, N., Vishnuraj, M.R., Rachel, V.K., Baswa Reddy, P., Aravind Kumar, N. and Barbuddhe, 

S.B. (2023). Expression Patterns of Genes Related to Intramuscular Fat and Fatty Acid Metabolism in 
Nellore and Deccani Sheep Breeds of Deccan Plateau Region In: Book of Abstracts of XVI Agricultural 
Science Congress on Livestock based transformation of Food Systems, ICAR-Central Marine Fisheries 
Research Institute (ICAR-CMFRI), Kochi, India, 10-13 October, 2023 Pp.268. 

 
18. Unni, V., Abishad, P., Arya, P.R., Mohan, B., Juliet, S., John, L., Nambiar, P., Vinod, V.K., Karthikeyan, 

A., Latha, C., Kurkure, N.V., Barbuddhe, S.B., Rawool D.B. and Vergis, J. (2023). Antibacterial, 
antioxidant, and antibiofilm potential of green synthesized Zinc oxide nanoparticles against multi-drug-
resistant non-typhoidal Salmonella spp. In: Proceedings of the 19th International Symposium on 
‘Promotion of One Health: Opportunities, challenges and solutions’ at LUVAS, Hisar, 7-8 December 
2023. 

 
Training manuals edited/prepared 

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

 
2. Muthukumar, M. (2023). Training manual on “Hands - On training on analysis of safety parameters in 

meat & meat products as per FSSR, 2011". ICAR-NMRI, Hyderabad. 
 
3. Muthukumar, M. Naveena, B.M., Banerjee, R., Gadekar, Y.P., Girish, P.S. and Barbuddhe, S.B. (2023). 

Entrepreneurial guide for meat production and processing. ICAR-National Meat Research Institute, 
Hyderabad 500092 Telangana (Pages: 139). 

 
4. Ramakrishna, C. (2023). Training manual on “Improving the productivity, quality and profitability of 

Mithun operations through commercial Mithun production and value addition” prepared in collaboration 
with ICAR – National Research Centre on Mithun, Medziphema – (Nagaland State). 

 
5. Rawool, D.B., Vishnuraj, M.R. and Barbuddhe, S.B. (2023). Analytical methods in meat safety. FSSAI 

sponsored Hands-on training on Microbiological testing of meat and meat products as per FSSR 2011 
[specialized with reference to basic and advanced technologies for process hygiene criteria and food 
safety criteria], from 18-22, December 2023 at ICAR-NMRI, Hyderabad (Pages 72). 

 
6. Vishnuraj M. R., Rawool, D.B., Baswa Reddy, P. and Barbuddhe, S.B. (2023). Training manual on 

“Hands-on Training Program on Basic and Advanced Molecular Techniques for Forensic Identification 
of Animal species”. FSSAI- sponsored 05 days Hands-On training program from November 20 – 24, 
2023, at ICAR-National Meat Research Institute, Hyderabad (pages 81). 

 
7. Vishnuraj, M.R., Rawool, D.B., Muthukumar, M., Kalpana, S. and Barbuddhe, S.B. (2023). Analytical 

methods in meat safety. FSSAI sponsored Hands-on training on the determination of safety parameters 
in meat and meat products as per FSSR 2011 from 04-08, September 2023 at ICAR-NMRI, Hyderabad 
(Pages 124) 

 

154

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

UFd¿FÊIY ´Fid°FUZQ³F 2023



Annual Report 2023

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

 
9. Vishnuraj, M.R., Reddy, P.B., Rawool, D.B., Kalpana, S. and Barbuddhe, S.B. (2023). Analytical 

methods in meat safety. FSSAI sponsored Hands-on training on the determination of safety parameters 
in meat and meat products as per FSSR 2011 from 13-17, March 2023 at ICAR-NMRI, Hyderabad 
(Pages 145).
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Awards and Recognitions 
 

TECHNOLOGY CERTIFICATION BY ICAR 

156

Sl. NoSl. No TechnologyTechnology Lead developerLead developer AssocAssociate iate 
dedevevelopeloper/sr/s 

1.1. Immunochromatography-based pork 
detection kit (IPDK): TeTechnochnologylogy

Dr. Naveena B. 
Maheswarappa

Dr. Rituparna 
Banerjee 

Dr. S. B. Barbuddhe 
2.2. A complete point-of-care extraction 

and rapid detection method for 
authentication of chicken: 

Methodethodoloologygy

Dr. Naveena B. 
Maheswarappa

Dr. Rituparna 
Banerjee 

Dr. S. B. Barbuddhe 

3.3. A method for authentication of meat 
from cold-slaughtered chicken vis-à-

vis meat from freshly slaughtered 
poultry: MMethoethodoldologyogy

Dr. Naveena B. 
Maheswarappa

Dr. Rituparna 
Banerjee 

Dr. Balaji M. Belore

4.4. A method for pork and buffalo meat 
authentication using GELFrEE, a 

novel in-solution protein 
fractionation coupled with mass 

spectrometry: MeMethodthodoloologygy

Dr. Naveena B. 
Maheswarappa

Dr. Rituparna 
Banerjee 

Dr. S. B. Barbuddhe 

5.5. Alkaline lysis – Loop mediated 
isothermal Amplification (AL-LAMP) 
assay for the species authentication 
of buffalo meat, pork and mutton: 

Methodethodoloologygy

Dr. Girish Patil S. Dr. S. B. Barbuddhe 
Dr. C. Ramakrishna 

Dr. Mounika, T.

6.6. Portable meat production and 
retailing  facility – multispecies 

(PMART-M): MModeldel

Dr. Girish Patil S. Dr. C. Ramakrishna, 
Dr. S. B. Barbuddhe 

7.7. Portable meat production and 
retailing facility for sheep and goats 

(P-MART): ModelModel

Dr. C. Ramakrishna Dr. Girish Patil, S. 
Dr. S. B. Barbuddhe 

8.8. Methodology of meat traceability:  
Methodethodoloologygy

Dr. Girish Patil S. Dr. C. Ramakrishna 
Dr. S. B. Barbuddhe 

9.9. Alkaline lysis – Polymerase Spiral 
Reaction (AL-PSR) assay for the 
specific authentication of goats 
(Capra hircus) meat: PrPrococess

Dr. Girish Patil S. Dr. S. B. Barbuddhe 
Dr. C. Ramakrishna 

Dr. Lalitha Shree 
Dr. S. Sai Reddy 

10.10.  Frozen mutton Haleem balls: Novel 
product and process for the 

preparation: ProducProduct 

Dr. Suresh 
Kalyanappa 

Devatkal 

Dr S. B. Barbuddhe 

11.11.  Mobile meat stall for retailing of 
meat and meat products: M Model

Dr. M. Muthukumar Dr. Girish Patil, S. 
Dr. B.M. Naveena 

Dr. A.R. Sen  
Dr. C. Ramakrishna 
Dr. S. B. Barbuddhe
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HONORS AND AWARDS

160

Sl. Sl. 
No 

NamName and  and 
Designation Designation 

AwAwards and Recognition ards and Recognition 

Dr. S. B. Barbuddhe, 
Director 

Chairman, FSSAI Scientific Panel on Biohazards (SP
06)
Member, Scientific Committee of FSSAI

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

1 1 Dr. Deepak B. 
Rawool,  
Principal Scientist 

Institute (ICAR-NMRI) Best Performing Scientist
Award for the year 2022-23
Member of BIS Microbiology Sectional
Committee (FAD 31): Panel 4

2 2 Dr. Naveena, B.M. 
Principal Scientist 

Fellowship of National Academy of Veterinary
Sciences (NAVS), New Delhi-2022 conferred
during XXI NAVS Convocation cum Scientific
Convention held at GADVASU, Ludhiana from
July 1-2, 2023
Head, Indian Delegation of 26th plenary
meeting of ISO/TC 34/SC 6 virtually held at
China from 22-23rd March, 2023
Best scientist award by National Academy of
Biological Sciences (NABS) for the year 2019
awarded on 25th January, 2023
Expert member of Department of Animal
Husbandry & Dairying (DAHD) constituted
committee dated 22nd Nov 2023 for
“Development of quality standards for
commercial import of duck meat”
Expert member for reviewal of proposal under
DBT’s BIG-BIRAC 22nd and 23rd call
Expert member for evaluating the start-up
proposals of AgHub - Agri Innovation Hub of
PJTSAU, Hyderabad
Expert member for evaluating the proposals
under ICAR-NAARM a-IDEA, Nidhi Prayas Grant
Member, National Institute of Animal
Biotechnology (NIAB) internal assessment
committee for promotion of scientist under
MFCS
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 Convener FAD18 Scientific Panel on Test 
Methods, Food & Agricultural Dept., Bureau of 
Indian Standards, New Delhi, since December 
2022 

3 3 Dr. M. Muthukumar 
Principal Scientist 
 

 Member of Committee constituted by 
Department of Animal Husbandry and Dairying, 
GoI for development of quality standards for the 
commercial import of duck meat 

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

 Received second price for the oral presentation 
on “Impact of grilling and frying on formation of 
polycyclic aromatic hydrocarbons in chicken 
meat” at sixth convention of Association of Meat 
Scientists and Technologists held at Madras 
Veterinary College, Chennai during 16 to 18 
October 2023 

4 4 Dr. Kandeepan G 
Senior Scientist 

 Awarded Associate Fellow of National Academy 
of Veterinary Sciences on 1.07.2023 

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

 Awarded Fellow of National Academy of 
Biological Sciences on 25.01.2023 

 Awarded Fellow of Academy of Sciences for 
Animal Welfare on 25.01.2023 

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

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

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

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

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

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

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

 PHDCCI Expert committee on packaging sector 
 Editorial Board member of Packaging 
Technology & Science, Wiley 

 Representative Member. International Buffalo 
Federation, Italy 

 Life Member. The Biotech Research Society 
India, Trivandrum 
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Life Member. Indian Agricultural Researchers
Association, Kanpur
Associate Member. Academy of Sciences for
Animal Welfare, Bareilly

5 5 Dr. S. Kalpana, 
Senior Scientist  

Best oral presentation award (First position) -
“Confirmatory analysis of five Nitrofuran
metabolite residues in chicken meat using LC-
MS/MS” under technical session “Impact of food
safety and food security”. In: Sixth convention of
Association of Meat Scientist and technologist &
National Seminar on “One health-A new
paradigm to augment livestock productivity and
food security” organized by Madras veterinary
College, Chennai from 16-18th October, 2023

6 6 Dr. Gireesh Babu P., 
Senior Scientist 

As Associate Editor for the journal ‘BMC
Research Notes’
NABL Assessor for ISO 17025: 2017

7 7 Dr. Rituparna 
Banerjee, 
Senior Scientist 

Member of Bureau of Indian Standards, FAD18/
Panel -I: Code of Practices related to Slaughter
House and Meat Industry
Best Scientist award for significant research
contributions during the year 2022-2023.
Member of National Academy of Veterinary
Sciences (India)
Best Oral Presentation award (1st prize) at 6th

convention of the Association of Meat Scientists
and Technologists (AMST) and National Seminar
on “One Health – A New Paradigm to Augment
Livestock Productivity and Food Security”
organized at Madras Veterinary College,
TANUVAS, Chennai from 16-18 October
Best oral presentation award (2nd prize) at 6th

convention of the Association of Meat Scientists
and Technologists (AMST) and National Seminar
on “One Health – A New Paradigm to Augment
Livestock Productivity and Food Security”
organized at Madras Veterinary College,
TANUVAS, Chennai from 16-18 October
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8 8 Dr. Yogesh P. 
Gadekar 
Senior Scientist 

 Recipient of National Academy of Veterinary 
Sciences (India) NAVS (I) Membership Award- 
2023 

 Letter of Appreciation from Director, 
International Training Centre Food Safety 
Applied Nutrition (ITCFSAN) for contributing to 
the session on “3 Months Weekend Online 
Certificate Course on Food Packaging & Safety 
Management” organized by ITCFSAN in 
association with the Indian Institute of 
Packaging (IIP) conducted on 12th August 
2023. 

9 9 Dr. Vishnuraj, M.R., 
Scientist 

 P.G. Faculty in division of Livestock Products 
Technology (M.V.Sc. and PhD) by ICAR-Indian 
Veterinary Research Institute, Izatnagar, U.P on 
6th October, 2023 

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

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

 NABL Assessor for ISO 17025: 2017 
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ÀFd¸Fd°F¹FFh 
 
A³FbÀFa²FF³F ÀF»FFWXIYFSX ÀFd¸Fd°F (AFSXEÀFe; 2021-24) 
1. OXFG. AFSX. ´Fi¶FFIYSX³F, ´FcUÊ IbY»F´Fd°F, °F³FbUFÀF, ¨FZ³³FBÊ, A²¹FÃF 
2. OXFG. Ue.Ue. IbY»FIY¯FeÊ, ´FcUÊ d³FQZVFIY, AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, ÀFQÀ¹F 
3. OXFG. ³FF¦FZÔýi WXZ¦FOÞXZ, U`ÄFFd³FIY þe, E³FAFBÊE¶Fe, WX`QSXF¶FFQ, ÀFQÀ¹F 
4. OXFG. E. AF³FaQ IbY¸FFSX, ´FiûRZYÀFSX AüSX ´Fi¸FbJ, ´FVFbd¨FdIY°ÀFF SXû¦FdUÄFF³F dU·FF¦F, ´FVFbd¨FdIY°ÀFF dUÄFF³F ¸FWXFdUôF»F¹F, d°FøY´Fd°F, ÀFQÀ¹F 
5. OXFG. Ue.AFSX. d°FþFSXZ, ¸FWXF´Fi¶Fa²FIY, UZÔIYeþ RcYOÐXÀF, ´Fb¯FZ, ÀFQÀ¹F 
6. OXFG. ¶Fe. Q¹FFIYSX SXFU, ´Fi²FF³F U`ÄFFd³FIY, AFBÊÀFeEAFSX- AFBÊAFBÊE¸FAFSX, WX`QSXF¶FFQ, ÀFQÀ¹F 
7. OXFG. A¸FSXeVF IbY¸FFSX °¹FF¦Fe, EOXeþe (EE³F EaOX ´Fe), AFBÊÀFeEAFSX, ³FBÊ dQ»»Fe, ÀFQÀ¹F 
8. OXFG. EÀF.¶Fe. ¶FFSX¶FbðZ, d³FQZVFIY, AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, ÀFQÀ¹F 
9. ßFe. ±FZ¸¸F³³FF ÀFb¶Fi¸F¯¹F¸F (¹FFQU), SXa¦F¸F´FZMXF (¦FiF¸F AüSX ´FûÀMX), ³FSXÎÀFWX´FbSX¸F (EÀFAû), ¨Faýid¦FdSX ¸FaOX»F, d¨FØFcSX dþ»FF, AFa²Fi ´FiQZVF, ÀFQÀ¹F 
10. ßFe. OXe. ¦Fû´FF»F ´FbÂF ÀU¦FeÊ¹F ³FF¦FZVUSX SXFU, E¨F.³Fa. 14-2-79, ¨FaQ³FUFOÞXe, ¦FûVF¸FWX»F, WX`QSXF¶FFQ, ÀFQÀ¹F 
11. OXFG. E.AFSX. ÀFZ³F, ´Fi²FF³F U`ÄFFd³FIY AüSX OXFG. Qe´FIY ¶Fe. SXFUc»F, ´Fi²FF³F U`ÄFFd³FIY, ÀFQÀ¹F ÀFd¨FU 
 
ÀFaÀ±FF³F ´Fi¶Fa²F³F ÀFd¸Fd°F (AFBÊE¸FÀFe) 
1. OXFG. EÀF.¶Fe. ¶FFSX¶FbðZ, d³FQZVFIY, AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ, ¨FZÔd¦F¨FZSX»FF, WX`QSXF¶FFQ-500 092. 
2. d³FQZVFIY, ´FVFb´FF»F³F dU·FF¦F, ÀFSXIYFSX, °FZ»Fa¦FF³FF 
3. d³FQZVFIY, ´FVFb´FF»F³F dU·FF¦F, ÀFSXIYFSX, AFa²Fi ´FiQZVF 
4. OXe³F, ßFe ´Fe.Ue. ³FSXdÀF¸WXF SXFU, °FZ»Fa¦FF³FF SXFª¹F ´FVFb ´FVFb ¸F°À¹F dUÄFF³F dUVUdUôF»F¹F, SXFþZÔýi³F¦FSX, WX`QSXF¶FFQ - 500 030 
5. ßFe. ±FZ¸¸F³³FF ÀFb¶Fi¸F¯¹F¸F (¹FFQU) SXa¦F¸F´FZMXF (¦FFhU AüSX ´FûÀMX), ³FSXÎÀF¦F´FbSX¸F (EÀFAû), ¨Faýid¦FdSX ¸FaOX»F, d¨FØFüOÞX (dþ»FF) 
6. ßFe. OXe. ¦Fû´FF»F, EÀF/Aû ÀU¦FeÊ¹F ³FF¦FZVUSX SXFU, E¨F.³Fa.14-2-79, ¨FaQ³FUFOÞXe, ¦FûVF¸FWX»F, WX`QSXF¶FFQ - 500 012 
7. OXFG. E¸F. ¸Fb±FbIbY¸FFSX, ´Fi²FF³F U`ÄFFd³FIY, AFBÊÀFeEAFSX - E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ 
8. OXFG. ´Fe. ¶FÀFUF SXZçe, ´Fi²FF³F U`ÄFFd³FIY, AFBÊÀFeEAFSX - E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ 
9. OXFG. E¸F. ´Fi·FFIYSX, ´Fi²FF³F U`ÄFFd³FIY, AFBÊÀFeEAFSX - dIiYOXF, WX`QSXF¶FFQ 
10. OXFG. ¹Fc. SXFþIbY¸FFSX, ´Fi²FF³F U`ÄFFd³FIY, AFBÊÀFeEAFSX - OXe´FeAFSX, WX`QSXF¶FFQ 
11. OXFG. MXe. IYûMX¹FF, BaOX¶Fiû ´Fû»MÑXe, 123, SXdU IYFG»Fû³Fe, ¸FÎWXýiF dWX»ÀF, ´FcUeÊ ¸FSXZQ´F»»Fe, dÀFIaYQSXF¶FFQÜ 
12. ÀFWXF¹FIY ¸FWXFd³FQZVFIY (EE³F´Fe), AFBÊÀFeEAFSX, ³FBÊ dQ»»Fe 
13. ßFe E³F.Ue.AFSX.E³F. ¸Fcd°FÊ, ¸Fb£¹F dUØF EUa »FZJF Ad²FIYFSXe, AFBÊÀFeEAFSX - dIiYOXF, WX`QSXF¶FFQ  
 
ÀFaÀ±FF¦F°F ´FVFb AF¨FFSX ÀFd¸Fd°F (AFBÊEBÊÀFe) 
1. OXFG. EÀF. ¶Fe. ¶FFSX¶FbðZ, A²¹FÃF 
2. OXFG. þe. IaYQe´F³F, þ`dUIY U`ÄFFd³FIY, ÀFQÀ¹F 
3. OXFG. EÀF. IY»´F³FF, dUd·F³³F þ`dUIY A³FbVFFÀF³F IZY U`ÄFFd³FIY, ÀFQÀ¹F 
4. OXFG. ÀFe. SXF¸FIÈY¿¯F, ´FVFb d¨FdIY°ÀFIY, ÀFQÀ¹F 
5. ´Fiû. E. ¦Fû´FF»FF SXZçe, ¸Fb£¹F ³FFd¸F°Fe, ÀFQÀ¹F 
6. OXFG. ¶Fe.OXe. ´Fe. IY»FF IbY¸FFSX, Î»FIY ³FFd¸F°Fe, ÀFQÀ¹F 
7. OXFG. þ¹FßFe d¨FÎSX¦F RbYIYFG³F, ÀFaÀ±FF³F IZY ¶FFWXSX ÀFZ U`ÄFFd³FIY, ÀFQÀ¹F 
8. OXFG. IZY. UZÔI`Y¹FF, ÀFF¸FFdþIY øY´F ÀFZ þF¦FøYIY ³FFd¸F°Fe, ÀFQÀ¹F 
9. OXFG. ´Fe. ¶FÀFUF SXZçe, ´FVFb ¦FÈWX ÀFbdU²FF IZY ´Fi·FFSXe U`ÄFFd³FIY, ÀFQÀ¹F ÀFd¨FU 
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ÀFaÀ±FF¦F°F þ`U ÀFbSXÃFF ÀFd¸Fd°F (AFBÊ¶FeEÀFÀFe) 

1. OXFG. EÀF.¶Fe. ¶FFSX¶FbðZ, d³FQZVFIY, AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, A²¹FÃF 
2. OXFG. ´FiFaþ»Fe ´FûSXZ, ÀMXFRY U`ÄFFd³FIY, OXeE³FE ÎRY¦FSXÎ´FiÎMX¦F AüSX OXF¹F¦³FûdÀMX¢ÀF, WX`QSXF¶FFQ, OXe¶FeMXe ³FFd¸F°Fe 
3. OXFG. SXFþF ÀFbaQSX¸Fcd°FÊ, ÀFWXF¹FIY ´FiûRZYÀFSX, ¸FFBIiYû¶FF¹Fû»FFGþe, E¸ÀF WX`QSXF¶FFQ, °FZ»Fa¦FF³FF, ·FFSX°F, ¶FFWXSXe dUVFZ¿FÄF 
4. OXFG. IZY. ¸FF²FU SXZçe, ´FSXF¸FVFÊ d¨FdIY°ÀFF Ad²FIYFSXe, AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, þ`U-ÀFbSXÃFF Ad²FIYFSXe 
5. OXFG. ¶Fe.E¸F. ³FUe³FF, ´Fi²FF³F U`ÄFFd³FIY, AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, AFa°FdSXIY ÀFQÀ¹F 
6. OXFG. Qe´FIY SXFDY»F, ´Fi²FF³F U`ÄFFd³FIY, AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, AFa°FdSXIY ÀFQÀ¹F 
7. OXFG. dU¿¯FbSXFþ E¸F. AFSX., U`ÄFFd³FIY, AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, AFa°FdSXIY ÀFQÀ¹F 
8. OXFG. d¦FSXeVF ¶FF¶Fc ´Fe., UdSX¿NX U`ÄFFd³FIY, AFBÊÀFeEAFSX- E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, ÀFQÀ¹F ÀFd¨FU 
 
ÀFaÀ±FF³F ´Fiüôûd¦FIYe ´Fi¶Fa²F³F ÀFd¸Fd°F (AFBÊMXeE¸FÀFe) 
1. OXFG. EÀF.¶Fe. ¶FFSX¶FbðZ, d³FQZVFIY, AFBÊÀFeEAFSX-E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, A²¹FÃF 
2. OXFG. ¶Fe.E¸F. ³FUe³FF, ´Fi²FF³F U`ÄFFd³FIY, AFBÊÀFeEAFSX- E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, ÀFQÀ¹F 
3. OXFG. Qe´FIY SXFUc»F, ´Fi²FF³F U`ÄFFd³FIY, AFBÊÀFeEAFSX- E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, ÀFQÀ¹F 
4. OXFG. CX¸FZVF WXbçF¸Fd¯F, UdSX¿NX U`ÄFFd³FIY, AFBÊÀFeEAFSX-E³FEAFSXE¸F, WX`QSXF¶FFQ, ÀFQÀ¹F (AFBÊ´FeAFSX dUVFZ¿FÄF) 
5. OXFG. IaYQe´F³F, þe, UdSX¿NX U`ÄFFd³FIY, AFBÊÀFeEAFSX- E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, ÀFQÀ¹F 
6. OXFG. dU¿¯FbSXFþ, E¸F.AFSX. U`ÄFFd³FIY, AFBÊÀFeEAFSX- E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, ÀFQÀ¹F 
7. OXFG. E¸F. ¸Fb±FbIbY¸FFSX, ´Fi²FF³F U`ÄFFd³FIY, AFBÊÀFeEAFSX- E³FE¸FAFSXAFBÊ, WX`QSXF¶FFQ, ÀFQÀ¹F ÀFd¨FU 
 
AFa°FdSXIY dVFIYF¹F°F ÀFd¸Fd°F (AFBÊÀFeÀFe) 
1. OXFG. OXe. ³FF¦FF»FÃ¸Fe, ´FiûRZYÀFSX AüSX ´Fi¸FbJ, WX`QSXF¶FFQ, ´FeNXFÀFe³F Ad²FIYFSXe 
2. ßFe¸F°Fe IYû»FF A»FZ£¹F ÀFWXF¹FIY, ÀFQÀ¹F 
3. ßFe¸F°Fe OXe. CX¿FF, A²¹FÃF, A·F¹F ¸FdWX»FF ÀFVFd¢°FIYSX¯F ÀFa§F, WX`QSXF¶FFQ, ÀFQÀ¹F 
4. ßFe MXe. QZUZÔýi, EEAû, AFBÊÀFeEAFSX - E³FE¸FAFSXAFBÊ, ÀFQÀ¹F 
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Committees 
 

Research Advisory Committee (RAC) 
 
n Dr. R. Prabakaran, Former VC, TANUVAS, Chennai, Chairman 
n Dr. V.V. Kulkarni, Former Director, ICAR-NMRI, Hyderabad, Member 
n Dr. Nagendra Hegde, Scientist G, NIAB, Hyderabad, Member 
n Dr. A. Anand Kumar, Prof. and Head, Dept. Veterinary Pathology, College of Veterinary Sciences, 

Tirupati, Member 
n Dr. V. R. Tijare, GM, Venkys Foods, Pune, Member 
n Dr. B. Dayakar Rao, Principal Scientist, ICAR- IIMR, Hyderabad, Member 
n Dr. Amrish Tyagi, ADG (AN&P), ICAR, New Delhi, Member 
n Dr. S.B. Barbuddhe, Director, ICAR-NMRI, Hyderabad, Member 
n Sh. Themmanna Subramanayam (Yadav), Rangampeta (Vill. & Post), Narasingapuram (SO), 

Chandhragiri Mandal, Chittoor District, Andhra Pradesh, Member 
n Sh. D. Gopal. S/o Late Nageshwar Rao, H.No. 14-2-79, Chandanwadi, Goshamahal, Hyderabad, 

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

Institute Management Committee (IMC) 
 
n Dr. S. B. Barbuddhe, Director, ICAR-NMRI, Chengicherla, Hyderabad-500 092. 
n Director, Animal Husbandry Department, Govt. of Telangana 
n Director, Animal Husbandry Department, Govt. of Andhra Pradesh 
n Dean, Sri P. V. Narsimha Rao, Telangana State University for Veterinary Animal Fishery Sciences, 

Rajendranagar, Hyderabad – 500 030. 
n Shri. Themmanna Subramanyam (Yadav) Rangampeta (Vil. &Post), Narasingapuram (SO), Chandragiri 

Mandal, Chittor (Dt.), 
n Shri. D. Gopal, S/o. Late Nageshwar Rao, H.No.14-2-79, Chandanwadi, Goshamahal, Hyderabad – 

500 012 (TS). 
n Dr. M. Muthukumar, Principal Scientist, ICAR – NMRI, Hyderabad 
n Dr. P. Bawswa Reddy, Principal Scientist, ICAR – NMRI, Hyderabad 
n Dr. M. Prabhakar, Principal Scientist, ICAR – CRIDA, Hyderabad 
n Dr. U. Rajkumar, Principal Scientist, ICAR – DPR, Hyderabad 
n Dr. T. Kotaiah, Indbro Poultry, 123, Ravi Colony, Mahindra Hills, East Maredpally, Secunderabad. 
n ADG (ANP), ICAR, New Delhi. 
n Shri N.V.R.N. Murthy, CF & AO, ICAR – CRIDA, Hyderabad 
 

Institutional Animal Ethics Committee (IAEC) 
 
n  Dr. S. B. Barbuddhe, Chairman 
n  Dr. G. Kandeepan, Biological Scientist, Member 
n  Dr. S. Kalpana, Scientist from different biological discipline, Member 
n  Dr. C. Ramakrishna, Veterinarian, Member 
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n  Prof. A. Gopala Reddy, Main Nominee, Member 
n  Dr. B. D. P. Kala Kumar, Link Nominee, Member 
n  Dr. Jayasree Chiring Phukon, Scientist from outside the Institute, Member 
n  Dr. K. Venkaiah, Socially Aware Nominee, Member 
n  Dr. P. Baswa Reddy, Scientist In-Charge of Animal House Facility, Member Secretary 
 

Institutional Biosafety Committee (IBSC) 
 
n  Dr. S. B. Barbuddhe, Director, ICAR-NMRI, Hyderabad, Chairman 
n  Dr. Pranjali Pore, Staff Scientist, Centre for DNA Fingerprinting and Diagnostics, Hyderabad, DBT 

Nominee 
n  Dr Raja Sundaramurthy, Assistant Professor, Microbiology, AIIMS, Hyderabad, Telangana, India, 

Outside expert 
n  Dr. K. Madhav Reddy, Consulting Medical Officer, ICAR-NMRI, Hyderabad, Bio-Safety Officer 
n  Dr. B. M. Naveena, Principal Scientist, ICAR-NMRI, Hyderabad, Internal Member 
n  Dr. Deepak Rawool, Principal Scientist, ICAR-NMRI, Hyderabad, Internal Member 
n  Dr. Vishnuraj M. R, Scientist, ICAR-NMRI, Hyderabad, Internal Member 
n  Dr. Gireesh Babu P., Senior Scientist, ICAR- NMRI, Hyderabad, Member Secretary 
 

Institute Technology Management Committee (ITMC) 
 
n Dr. S. B. Barbuddhe, Director, ICAR-NMRI, Hyderabad, Chairman 
n Dr. B. M. Naveena, Principal Scientist, ICAR- NMRI, Hyderabad, Member 
n Dr. Deepak Rawool, Principal Scientist, ICAR- NMRI, Hyderabad, Member 
n Dr. Umesh Hudedamani, Senior Scientist, ICAR-NAARM, Hyderabad, Member (IPR Expert) 
n Dr. Kandeepan, G., Senior Scientist, ICAR- NMRI, Hyderabad, Member 
n Dr. Vishnuraj, M.R. Scientist, ICAR- NMRI, Hyderabad, Member 
n Dr. M. Muthukumar, Principal Scientist, ICAR- NMRI, Hyderabad, Member Secretary 
 

Internal Complaints Committee (ICC) 
 
n Dr. D. Nagalakshmi, Professor and Head, Hyderabad, Presiding Officer 
n Mrs. Kola Alekhya, Assistant, Member 
n Smt. D. Usha, President, Abhaya Association for Empowerment of Women, Hyderabad, Member 
n Shri T. Devender, AAO, ICAR – NMRI, Member
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S. No.S. No. NamName Designation Designation 
ScientificScientific 

1.1.  Dr. S.B. Barbuddhe Director 
2.2.  Dr. Arup Ratan Sen Principal Scientist ((up to 09.06.2023)p to 09.06.2023) 
3.3.  Dr. Y. Babji Principal Scientist 
4.4.  Dr. C. Ramakrishna Principal Scientist 
5.5.  Dr. Suresh K. Devatkal Principal Scientist 
6.6.  Dr. Deepak B. Rawool Principal Scientist 
7.7.  Dr. B. M. Naveena Principal Scientist 
8.8.  Dr. M. Muthukumar Principal Scientist 
9.9.  Dr. P. Baswa Reddy Principal Scientist 
10.10.  Dr. G. Kandeepan Senior Scientist 
11.11.  Dr. S. Kalpana Senior Scientist 
12.12.  Dr. L. R. Chatlod Senior Scientist 
13.13.  Dr. Gireesh Babu P. Senior Scientist 
14.14.  Dr. Yogesh P. Gadekar Senior Scientist 
15.15.  Dr. Rituparna Banerjee Senior Scientist 
16.16.  Smt. K. Varalakshmi Scientist (On study leave) 
17.17.  Dr. Sophia Inbaraj Scientist 
18.18.  Dr. Vishnuraj, M.R. Scientist 

Administrative 
19.19.  Sh. P. Gowri Shankar Administrative Officer (up to 10-05-2023)10-05-2023) 
20.20.  Sh. G. Jagan Mohan Rao Finance & Accounts Officer (up to 31-05-2023)31-05-2023) 
21.21.  Sh. T. Devender Assistant Administrative Officer 
22.22.  Smt. C. Padmaja Private Secretary 
23.23.  Smt. Kola Alekya Assistant 
24.24.  Smt. V. Kalpana Assistant 
25.25.  Sh. N. Vijay Kumar Upper Division Clerk 
26.26.  Smt. G. Navneetha Upper Division Clerk 

Technical 
27.27.  Smt. Kanchana Kommi Technical Assistant 
28.28.  Sh. Phani Kumar Technical Assistant 
29.29.  Sh. B. V. D. Srinivasa Rao Sr. Technical Assistant 
30.30.  Sh. M. Srinivas Sr. Technician 
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Promotions 
 

n  Dr Yogesh P. Gadekar, Senior Scientist (LPT) promoted to Senior Scientist (GP 8000 to 9000) w.e.f. 
20 April, 2022 

n Dr. Rituparna Banerjee, Senior Scientist (LPT) promoted to Senior Scientist (GP 8000 to 9000) w.e.f. 
2 January, 2023. 

n Dr. Sophia Inbaraj, Scientist (Veterinary Microbiology) promoted to Scientist (GP 6000 to 7000) w.e.f. 
26 July, 2019. 

n Sh. B.V.D. Srinivasa Rao, Technical Assistant promoted to Senior Technical Assistant w.e.f. 29 August, 
2022. 

 

Transfers 
 

n Dr Arup Ratan Sen, Principal Scientist was selected as Head of Division, ICAR-Indian Veterinary 
Research Institute, Izatnagar, Bareilly (UP)-243122, India. He was relieved on 09-06-2023 (AN) 

 

Retirement 
 

n Sh. P. Gowri Shankar, Administrative Officer, retired from services on 10-05-2023 
n Sh. G. Jagan Mohan Rao, Finance & Accounts Officer, retired from services on 31-05-2023
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MeMentntor at at N NMRIRI NamName of of th the e 
ststududent 

DegreDegree Universiiversity y Thesis Title esis Title 

Dr. Y. Babji Dr. Y. Babji 
 

Dr. D. 
Mounika 

M.V.Sc. Sri Venkateswara 
Veterinary 
University 

(SVVU), Tirupati, 
AP 

Effect of nanoencapsulated 
cinnamon essential oil on 

quality characteristics of pork 
sausages 

 
Dr. C. Dr. C. 

Ramakrishna Ramakrishna 
 

Ms. Kilari 
Yamini 

M.Sc. Sri Padmavati 
Mahila 

Visvavidyalayam, 
Tirupati, AP 

Developing cell monolayer 
using fish muscle tissue 

Ms. Ch. 
Florence 

Evangeline 

M.Sc. Sri Padmavati 
Mahila 

Visvavidyalayam, 
Tirupati, AP 

Developing cell mono layer 
using chicken muscle tissue 

Dr. Deepak B Dr. Deepak B 
Rawool Rawool 

Ms. M. 
Cindrella 
Sanhitha 

M.Sc. Sri Padmavati 
Mahila 

Visvavidyalayam, 
Tirupati, AP 

Factors influencing conversion 
of sheep and goat slaughter 

waste into fertilizer 

Ms. Sowrapu 
Dharani 

M.Sc. Sri Padmavati 
Mahila 

Visvavidyalayam, 
Tirupati, AP 

Effect of microbes in conversion 
of sheep and goat slaughter 

waste into solid fertilizer 

Dr. Maria 
Anto Dani 
Nishanth J 

Ph.D. ICAR- IVRI, 
Izatnagar 

Development and evaluation of 
a latex agglutination test (LAT) 
for the detection of B. anthracis 

spores in animal feed 
supplements and soil samples 

Mrs. 
Niveditha 

Pollumahanti 

Ph.D. Vignan University Assessment of Risk and 
molecular epidemiology of 

Listeria monocytogenes 
recovered from fresh and 

frozen vegetables 
Dr. Borse 
Rushikesh 

Sanjay 
 

M.V.Sc. ICAR- IVRI, 
Izatnagar 

Development and evaluation of 
a CRISPR-Cas12a-based assay 

for rapid detection of B. 
anthracis spores 

Dr. Gautam Ph.D. ICAR- IVRI Yet to be decided 
Dr. NaDr. Naveeveena, a, 

B.B.M. M. 
Dr. Prasad 

M.G. 
Ph. D ICAR- IVRI, 

Izatnagar 
Exploring omic approaches to 

unravel the impact of 
transportation and slaughter 
stress on animal welfare and 

meat quality 
Dr. Bidyut 

Prava Mishra 
Ph. D NTR College of 

Veterinary 
Science, SVVU, 
Gannavaram 

Quantitative identification, 
characterization and validation 

of species specific animal 
derived gelatin by conventional 
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and multiple reaction 
monitoring mass spectrometry 

approaches 
Dr. P. 

Sowmya 
Reddy 

M.V. Sc NTR College of 
Veterinary 

Science, SVVU, 
Gannavaram 

Comparative analysis and 
characterization of goat skin 

gelatin 

Dr. KaDr. Kandeepapan n G G Dr. Toko 
Tagam 

M.V. Sc Dept. of LPT, 
College of Vety. 

Sci., CAU, 
Aizawal 

Studies on preparation and 
quality of Vawksa rep using 

Liquid Smoke 

Dr. C. Aswini M.V. Sc Dept. of LPT, 
College of Vety. 
Sci., Tirupati, Sri 
Venkateshwara 

Veterinary 
University, 
Tirupati, AP 

Influence of eco-friendly 
packaging material on pork 
meat quality at refrigerated 

storage 

Dr. Monish V M.V. Sc College of Vety. 
Sci., Tirupati, Sri 
Venkateshwara 

Veterinary 
University, 
Tirupati, AP 

Effect of active packaging on 
chicken meat stored at 

refrigeration temperature 

Dr. Ayesha A M.V. Sc College of Vety. 
Sci., Bangalore, 

Karnataka 
Veterinary, 
Animal & 

Fisheries Sciences 
University, Bidar 

Development of colorimetric 
indicator for modified 

atmosphere packaged mutton 
stored under refrigeration 

temperature 

Dr. GireesDr. Gireesh h  
BabuBabu P. P. 

Mr. Sanjeev 
Kumar Singh 

M.F.Sc ICAR-Central 
Institute of 
Fisheries 

Education, 
Mumbai 

Development of reference DNA 
mini-barcodes associated high-

resolution melting (HRM) 
profiles for selected fish species 

Dr. RituparDr. Rituparna na 
Banerjee Banerjee 

Dr. Judy 
Lalthanmawii 

M.V. Sc West Bengal 
University of 

Animal & Fishery 
Sciences, Kolkata 

Exploring bioactivities of 
ultrasound-assisted enzymatic 

hydrolysates derived from 
chicken skin collagen 

Dr. Koneti 
Priya 

Bhargavi 

M.V.Sc College of Vety. 
and Animal 

Sciences, Udgir, 
MAFSU, Nagpur 

Process optimization and 
proteome characterization of 
gelatin recovered from poultry 

processing waste 
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Dr. Yogesh P. Dr. Yogesh P. 
Gadekar Gadekar 

Dr. N. Sairam M.V.Sc. Rajiv Gandhi 
Institute of 
Veterinary 

Education and 
Research, 

Pondicherry 
University 

Development of extruded pet 
snack using poultry by products 
meal and its storage stability at 

room temperature 

Vishnuraj M. R Vishnuraj M. R Mr. Ajay G. M.Tech. Anna University, 
TN 

A Rapid and accurate detection 
of Pork adulteration in meat 

using Iso-PCR CRISPR Cas-12a 
approach 

Mr. 
Gangadhara

n M. 

M. 
Tech. 

Anna University, 
TN 

Application of probiotics in 
chicken to enhance meat 

productivity and safety 
Ms. P. Navya Ph. D. GITAM Deemed 

to be University 
Transcriptomic study of factors 

influencing meat quality traits in 
Nellore and Deccani sheep 

breeds of India 
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SXFþ·FF¿FF IYF¹FFÊ³U¹F³F 
 

Rajbhasha Implementation 
 
d°F¸FFWXe ¶F`NXIYû IYF AF¹Fûþ³F: 
 
SXFþ·FF¿FF dU·FF¦F, ¦FÈWX ̧ FaÂFF»F¹F IZY d³FQZÊVFF³FbÀFFSX ́ Fi°¹FZIY d°F¸FFWXe ̧ FZÔ SXFþ·FF¿FF IYF¹FFÊ³U¹F³F ÀFd¸Fd°F IYe ¶F`NXIY IYF AF¹Fûþ³F dIY¹FF ¦F¹FFÜ ¶F`NXIZY IiY¸FVF: 
30 þ³FUSXe, 2023; 10 A´Fi`»F, 2023; 28 þb»FFBÊ, 2023 EUa 19 dQÀFa¶FSX, 2023 IYû AF¹Fûdþ°F IYe ¦FBÊÜ 
 
SXFþ·FF¿FF IYF¹FÊVFF»FFAûa IYF AF¹Fûþ³F: 
 
SXF¿MÑXe¹F ̧ FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F, WX`QSXF¶FFQ IZY Ad²FIYFdSX¹FûÔ AüSX IY¸FÊ¨FFdSX¹FûÔ IZY d»FE ́ FdSXÀFSX ̧ FZÔ 30-01-2023 IYû " IZÔYýi ÀFSXIYFSX IZY IYF¹FFÊ»F¹FûÔ 
¸FZÔ SXFþ·FF¿FF dWX³Qe IYF IYF¹FFÊ³U¹F³F AüSX ¸FWX°U" dU¿F¹F ´FSX ÎWXQe IYF¹FÊVFF»FF AF¹Fûdþ°F IYe ¦FBÊÜ BÀF IYF¹FÊVFF»FF ¸FZÔ ½¹FF£¹FF°FF IZY øY´F ¸FZÔ ßFe A¸¶FF 
QFÀF, ÀFZUFd³FUÈØF ÀFWXF¹FIY d³FQZVFIY, ÎWXQe dVFÃF¯F ¹Fûþ³FF, WX`QSXF¶FFQ ÀFZ CX´FdÀ±F°F ±FZÜ 
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·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F, WX`QSXF¶FFQ IZY Ad²FIYFdSX¹FûÔ AüSX IY¸FÊ¨FFdSX¹FûÔ IZY d»FE ´FdSXÀFSX ¸FZÔ 19-12-
2023 IYû "ÀFa¦F¯FIY ´FSX dUd·F³³F ¸FF²¹F¸FûÔ ÀFZ ÎWXQe IYF ´Fi¹Fû¦F" dU¿F¹F ´FSX ÎWXQe IYF¹FÊVFF»FF AF¹Fûdþ°F IYe ¦FBÊÜ 
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·FF.IÈY.A³Fb.´F.- SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F, WX`QSXF¶FFQ ¸FZÔ ³F¦FSX SXFþ·FF¿FF IYF¹FFÊ³U¹F³F 
ÀFd¸Fd°F (³FSXFIYFÀF-Qû) IZY °F°UF²FF³F ¸FZÔ kdWX³Qe IYF¹FÊVFF»FF 

 
·FF.IÈY.A³Fb.´F.- SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F, WX`QSXF¶FFQ ¸FZÔ 7 þb»FFBÊ 2023 IYû ³F¦FSX SXFþ·FF¿FF IYF¹FFÊ³U¹F³F ÀFd¸Fd°F (³FSXFIYFÀF-2) IZY °F°UF²FF³F 
¸FZÔ kA³FbUFQl ´FSX dWX³Qe IYF¹FÊVFF»FF IYF AF¹Fûþ³F dIY¹FF ¦F¹FFÜ IYF¹FÊIiY¸F IYF CXQÐ§FFMX³F, Qe´F´FiªU»F³F AüSX ¦F¯FZVFUaQ³FF ÀFZ WXbAFÜ BÀF IYF¹FÊIiY¸F IYe 
A²¹FÃF°FF OXFG. AFSX.IZY. ̧ FF±FbSX, d³FQZVFIY, ·FF.IÈY.A³Fb.´F.-·FFSX°Fe¹F d°F»FWX³F A³FbÀFa²FF³F ÀFaÀ±FF³F WX̀QSXF¶FFQ ³FZ IYeÜ BÀF IYF¹FÊVFF»FF IZY QüSXF³F ·FF.IÈY.A³Fb.´F.- 
SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F IZY d³FQZVFIY OXFG EÀF.¶Fe. ¶FFSX¶FbðZ ³FZ A´F³FZ ÀUF¦F°F ·FF¿F¯F ¸FZÔ ÀFaÀ±FF³F IZY dUdU²F ¦Fd°FdUd²F¹FûÔ IZY ¶FFSXZ ¸FZÔ, EUa ÀFaÀ±FF³F 
¸FZÔ SXFþ·FF¿FF IYF¹FFÊ³U¹F³F IZY ¶FFSXZ ¸FZÔ ÀFaÃFZ´F ¸FZÔ þF³FIYFSXe QeÜ ßFe¸F°Fe Ad³F°FF ´FFaOXZ, ÀFWXF¹FIY d³FQZVFIY (SXFþ·FF¿FF) SXF¿MÑXe¹F ¦FiF¸Fe¯F dUIYFÀF EUa ´Fa¨FF¹F°Fe 
SXFþ ÀFaÀ±FF³F, WX`QSXF¶FFQ EUa ÀFQÀ¹F ÀFd¨FU (³FSXFIYFÀF-2) ³FZ ÀUF¦F°F EUa IYF¹FÊVFF»FF øY´FSXZJF ´FiÀ°Fb°F IYeÜ ÀFaÀ±FF³F IYe kkAd´FÊ¿Fll SXFþ·FF¿FF ´FbdÀ°FIYF 
IZY ´Fi±F¸F AaIY IYF dU¸Fû¨F³F Ad°Fd±F¹FûÔ IZY IYSXIY¸F»FûÔ õFSXF dIY¹FF ¦F¹FFÜ ¸Fb£¹F Ad°Fd±F OXFG.AFSX.IZY.¸FF±FbSX, ³FZ ½¹FF£¹FF³F ¸FZÔ SXFþ·FF¿FF IYF¹FFÊ³U¹F³F IYe 
AüSX ÀFaÀ±FF³F ¸FZÔ dIYE þF SXWXZ WX`Ô IYF¸F IYe ·FcSXe ·FcSXe ´FiVFaÀFF IYe; SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F IZY d³FQZVFIY AüSX ÀF·Fe IY¸FÊ¨FFdSX¹FûÔ IYû ¶F²FFBÊ QeÜ 
dWX³Qe ·FF¿FF ·FFSX°F IYe SXFþ·FF¿FF WX`Ü Aa¦FiZþe ·FF¿FF IYe °FSXWX ÎWXQe ·FF¿FF ·Fe Aa°FSXSXF¿MÑXe¹F À°FSX ´FSX ³FBÊ ÀFa´FIÊY ·FF¿FF ¶F³F³FZ IYe AûSX °FZþe ÀFZ AF¦FZ ¶FPÞX 
SXWXe WX`Ü ª¹FFQF ÀFZ ª¹FFQF SXFþ·FF¿FF IYF IYF¹FÊ IYSX³FZ IYe A´Fe»F IYeÜ CX³WXûÔ³FZ IYWXF dIY IZÔYýi ÀFSXIYFSXe IY¸FÊ¨FFSXe WXû³FZ ³FF°FZ WX¸FFSXF QFBÊ°U WX` dIY IYF¹FFÊ»F¹Fe³F 
IYF¹FÊ ¸FZÔ SXFþ·FF¿FF ÎWXQe IYF ·Fe ´Fi¹Fû¦F dIY¹FF þFEÜ °F°´FV¨FF°F A³FbUFQ ´FSX ´FidVFÃF¯F IYF¹FÊ ´FSX ½¹FF£¹FF³F WXZ°Fb OXFG þ¹FVFaIYSX ´FiÀFFQ d°FUFSXe ÀFWXF¹¹FIY 
d³FQZVFIY (ÀFZUFd³FUÈØF) ³FZ A³FbUFQ IYe ½¹FFUWXFdSXIY ÀF¸FÀ¹FFEa °F±FF ¶FF²FIY °FØU °F±FF ·FFUe dQVFFAûa ´FSX ½¹FF£¹FF³F ´FiÀ°Fb°F dIY¹FFÜ IaY´¹FcMXSX ¸FZÔ ÎWXQe ¸FZÔ 
AFÀFF³Fe ÀFZ I`YÀFZ IYF¹FÊ IYSX ÀFIY°FZ WX`Ô AüSX UFGBÀF MXFBÎ´F¦F I`YÀFZ IYe þF°Fe WX` B³FIYF ·Fe ½¹FFUWXFdSXIY ´FidVFÃF¯F dQ¹FF ¦F¹FFÜ BÀFIZY CX´FSXFa°F ßFe ´FiQe´F ¶FZWXSXF 
ÀFa¹Fb¢°F d³FQZVFIY ÀFFG MXUZ¹FSX MXZ¢³Fû»FFGþe ´FF¢ÀFÊ AFG×RY BadOX¹FF ³FZ ÀFc¨F³FF ÀFbSXÃFF »FZJF´FSXeÃFF ÀFZUF (UeE´FeMXe) ´FSX ´FiÀ°Fbd°F QeÜ IYF¹FÊVFF»FF ¸FZÔ IZÔYýi 
ÀFSXIYFSX IZY dUd·FÖ³F ÀFaÀ±FF³FûÔ IZY Ad²FIYFSXe EUa IY¸FÊ¨FFSXe¹FûÔ ³FZ IYF¹FÊIiY¸F ¸FZÔ ·FF¦F d»F¹FFÜ IYF¹FÊVFF»FF IYF ÀFa¨FF»F³F ßFe BÊ. SX¸FZVF ³FZ dIY¹FFÜ 
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dWX³Qe ¨FZ°F³FF ´FJUFOÞXF -2023 
 
WXSX U¿FÊ IYe ·FFad°F BÀF U¿FÊ ·Fe ·FF.IÈY.A³Fb.´F- SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F ¸FZÔ kkdWX³Qe ¨FZ°F³FF ´FJUFOÞXF ll IYF AF¹Fûþ³F 14 dÀF°Fa¶FSX ÀFZ 03 
A¢MXc¶FSX, 2023 °FIY IYe AUd²F IZY QüSXF³F dIY¹FF ¦F¹FFÜ dWX³Qe ¨FZ°F³FF ´FJUFOÞXF IYF VFb·FFSXa·F 14 dÀF°Fa¶FSX 2023 IYû ·FF.IÈY.A³Fb.´F-SXF¿MÑXe¹F ¸FFaÀF 
A³FbÀFa²FF³F ÀFaÀ±FF³F IZY d³FQZVFIY IZY IYSXIY¸F»FûÔ õFSXF dIY¹FF ¦F¹FF Ü 
 
kkdWX³Qe ¨FZ°F³FF ´FJUFOÞXFll ¸FZÔ dUd·F³³F IYF¹FÊIiY¸FûÔ IYF AF¹Fûþ³F dIY¹FF ¦F¹FF dþÀFIYF U¯FÊ³F BÀF ´FiIYFSX WX`Ü 
 
1. d³F¶Fa²F »FZJ³F 
2. ßFb°F»FZJ 
3. dWX³Qe ´FiV³FûØFSXe 
4. ÎWXQe A³FbUFQ 
 
´Fid°F¹Fûd¦F°FFAûa ̧ FZÔ ÀFaÀ±FF³F IZY ÀF·Fe U`ÄFFd³FIYûÔ, Ad²FIYFdSX¹FûÔ,IY¸FÊ¨FFdSX¹FûÔ, AFSX.E., EÀF.AFSX.ERY., þZ.AFSX. ERY., dUôF±FeÊ¦F¯F EUa ÀFadUQF IY¸FÊ¨FFdSX¹FûÔ 
³FZ CX°ÀFFWX´FcUÊIY ·FF¦F d»F¹FF AüSX ´Fi±F¸F, dõ°Fe¹F, °FÈ°Fe¹F ´FbSXÀIYFSX ´FiF~ dIYE Ü dWX³Qe ¨FZ°F³FF ÀF~FWX IYF ÀF¸FF´F³F 03 A¢MXc¶FSX, 2023 IYû dIY¹FF ¦F¹FF 
dþÀF¸FZÔ ·FF.IÈY.A³Fb.´F-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F IZY d³FQZVFIY õFSXF ´FbSXÀIYFSX dU°FSX¯F dIY¹FF ¦F¹FFÜ 
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Swachh Bharat Mission 
Different activities were undertaken during the year 2023 under Swachh Bharat Mission to keep the campus 
clean and green and to create the awareness among the staff regarding Swachh Bharat Abhiyan. 
 

Tree plantation campaign 
Trees were planted in the campus on different occasions to keep the campus green and improve the aesthetic 
look of the Institute. More than 300 saplings were planted throughout the year under the programme.

179

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

Plantation by Dr. R. Prabakaran, Chairman, RAC on World Environment Day

Plantation by Dr. V. V. Kulkarni, Member, RAC on World Environment Day
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Meri Maati Mera Desh 
 
Different activities were undertaken to celebrate Meri Maati Mera Desh at the Institute. 
Poster with names of Veers from Telangana state was prepared and displayed in the Institute.

180

Director, ICAR-NMRI, Hyderabad administering the Panch Pran pledge to the staff on 15th August, 2023

Creation of Amrit vatika- Amrit vatika has been created by sapling indigenous trees

·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  
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World Soil Day-2023 
The World Soil Day-2023 was celebrated at the Institute on 05 December, 2023. The Director of the Institute, 
Dr. S. B. Barbuddhe on this occasion narrated the history of the celebration of the World soil day. He also 
signified the importance of soil in our life and food ecosystem. He explained in detail the theme of the year, 
“Soil and Water- a source of life”.
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Special Swachhta Campaign - 2023 
 

Director ICAR-NMRI, Hyderabad launched a special Swachhta campaign 3.0 at the Institute on 2nd Oct, 
2023. Different activities were undertaken during the period and all the staff participated actively and with 
great enthusiasm. 

 
Under this programme cleanliness drive was undertaken in the institute on a daily basis and the Guest 

house, Auditorium, Trainees Hostel, laboratories, Experimental animal shed, and campus was cleaned by 
performing shramadan for one hour daily by all the staff. Apart from cleanliness scrap disposal was undertaken 
and approximately 1000 square feet of space was freed from scrap. Along with cleanliness drive, scrap 
disposal, review of physical files has been done under record management and weeding out of old files.
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Under Special Swachhta campaign, an awareness rally on Swachh Bharat Abhiyan was taken out from ICAR-NMRI to 
Chengicherla village on 26 October, 2023.
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Swachhta Pakhwada Campaign - 2023 
 

Swachhta Pakhwada campaign (16-31 Dec, 2023) began with Dr. S.B. Barbuddhe, Director ICAR-NMRI, 
Hyderabad administering Swachhta pledge. During the period different activities were undertaken and all 
the staff participated actively. 

 
The office premises like Guest house, Trainees hostel, Children's park, Auditorium, Experimental Animal 

sheds and mango orchards were cleaned during the fortnight.

184
Director, ICAR-NMRI administering the Swachhta pledge to staff
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·FF.IÈY.A³Fb.´F.-SXF¿MÑXe¹F ¸FFaÀF A³FbÀFa²FF³F ÀFaÀ±FF³F  

Celebration of Kisan Diwas 

Under “Swachhta Pakhwada” campaign Kisan Diwas was celebrated on 23-12-2023. In total 36 
poultry farmers attended a one-day program on basic poultry farming techniques and poultry 
management skills that was organized in collaboration with Veterinary College, Rajendra Nagar, 
Hyderabad.
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Awareness rally in Chengicherla village 
Under “Swachhta Pakhwada” campaign an awareness rally on Swachh Bharat Abhiyan was taken 
out from ICAR-NMRI, Hyderabad to Chengicherla village on 28th December,2023. Many placards-
slogans/quotes and banners about Swachh Bharat were carried by the staff.
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Distinguished visitors 
n Dr. N. P. Singh, Emeritus Scientist, ICAR-CCARI, Old Goa, India visited the institute on 13 February, 

2023 
n Dr. Ramachandra S.G., Director, ICMR-National Animal Resource Facility for Biomedical Research, 

Hyderabad, Dr. Amrish Kumar Tyagi, ADG (AN&P), ICAR, New Delhi, and Dr. Shaik N. Meera, 
Director, ICAR-ATARI, Hyderabad visited the institute on 22 February, 2023.

n Secretary to Govt, Animal Husbandry Dept, Sri. Pranabjyoti Nath (IAS) and Dr. A. S. Bijulal, Managing 
Director, Sri. Achyuth. N. V. Asst. Engineer, representing Meat products of India (MPI) visited ICAR-
NMRI on 23 June 2023. The institute is collaborating with MPI, Kerala for promotion of 
entrepreneurship in meat sector and promotion of hygienic meat production.
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n Prof. (Dr.) Trinad Chakraborty, Former Director, Institute of Medical Microbiology and Former Dean, 
Faculty of Medicine, Justus-Liebig University, Giessen, Germany visited the institute on 8 May 2023. 

n Smt. Suseela Chintala, Chief General Manager, NABARD visited the institute on 7 August, 2023. 
n Dr. Joykrushna Jena, DDG (Fishery and Animal Science), Dr. Ashok Kumar, ADG (Animal Health) 

visited NMRI on 5 September, 2023.

Dr. Kumar Venkitanarayanan, Associate Dean of Research, College of Agriculture, University of 
Connecticut, USA, Dr. Anup Kollanoor Johny, University of Minnesota, and Dr. Abhinav Upadhyay, 
University of Connecticut, USA visited the institute on 5 September, 2023.
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Exposure visits
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ICAR-NMRI in News
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