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jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh laLFkku ¼ukch½ dh 
LFkkiuk tSoizkS|ksfxdh foHkkx] Hkkjr ljdkj }kjk o"kZ 
2010 esa dh xbZ FkhA laLFkku dk vf/kns'k uohu 
tSoizkS|ksfxdh; lek/kkuksa dk iz;ksx djrs gq, iks"k.k 
lqj{kk ,oa xq.koÙkk ds fy, Qlyksa dks tSol'kDr cukuk 
gSA ukch dk 'kks/k dk;Z eq[;r% d`f"k] [kk| ,oa iks"kd 
tSoizkS|ksfxdh ds {ks=ksa esa t+SoizkS|ksfxdh; miLdjksa ds 
mi;ksx ij ladsfUnzr gS] ftlls fd xq.koÙkk okys vkgkj 
,oa iks"kdrk gsrq nh?kZdkfyd ,oa uohu lek/kku miyC/k 
djok, tk ldsaA

xr foÙk o"kZ ds nkSjku] laLFkku xsgwa esa jks/kh&LVkpZ xzsU;wy 
vkdkj] cnyrh ,feyksl ek=k ,oa nkus dh dBksjrk tSls 
egÙoiw.kZ xq.kksa esa lq/kkj djus esa lQy jgkA xsgwa tSlh 
tfVy Qly esa bl izdkj ds xq.k fodflr djuk vR;ar 
egÙoiw.kZ ,oa pqukSrhiw.kZ dk;Z gSA laLFkku csgrj iks"kd 
xq.koÙkk ds fy, fuEu Qk;fVd vEy ¼ikSf"Vdrk 
izfrdwy½ ek=k] ,aFkkslk;fuu le`) ,oa laof/kZr 
lw{eiks"kd rRoksa okyh mUUkr OghV ykbUl ds fodkl ij 
Hkh dk;Z dj jgk gSA dsys esa izks&foVkfeu&, 
tSol'kfDrdj.k ds lkFk&lkFk nyguksa ls fy, x, 

la?kVdksa dh ,fMikstsusfll dh izfØ;k esa mudh Hkwfedk 
dh tkap dh tk jgh gS vkSsj Qyksaa ds fy, xsgwa iqvky ls 
izkIr fd, x, [kk| ysiu ds mi;ksx ij Hkh v/;;u 
fd;k tk jgk gSA uSuks la:i.k rS;kj djds ,oa vkgkj 
tfur jksxtudksa dh igpku djds dqiks"k.k dks lekIr 
djus ds fy, uSuksizkS|ksfxdh vk/kkfjr rduhdksa ds 
mi;ksx dh Hkh laHkkouk,a ryk'kh tk jgh gSaA y?kq 
izkd`frd v.kqvksa dh igpku djds ekuoksa esa lw{eiks"kdksa 
ds tSsovo'kks"k.k dks jksdus ds fy, uohu i)fr;ka 
fodflr dh tk pqdh gSaA u, mEehnokj thuksa vkSj 
fdlh fo'ks"k xq.k ds fy, thu ds dk;Z dh igpku djus 
esa 'kks/kdrkZvksa dks lgk;rk iznku djus gsrq vusd 
dEI;qVs'kuy miLdj ,oa izksxzke fodflr fd, tk jgs 
gSaA

jk"Vªh; Lrj ij d`f"k&[kk| ,oa ikSf"Vdrk laaca/kh 
leL;kvksa dks /;ku esa j[krs gq, ukch us vius vuqla/kku 
dk;ksZa dks iqu% rS;kj fd;k gS vkSj d`f"k] [kk| ,oa iks"kdrk 
ds varjki`"B ij vkus okys vxzfyf[kr 'kks/k dk;ksZa dh 
igpku dh gSA d`f"k tSoizkS|ksfxdh ds {ks= esa ge bu {ks=ksa 
ij viuk /;ku dsafnzr djsaxs & d½ mPp ikSf"Vdrk] 

dk;Zdkjh funs'kd dh dye ls
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laof/kZr thou dky ,oa cssgrj izlaLdj.k xq.koÙkk okyh 
fMt+kbuj Qlyksa dk fodkl] [k½ ekdZj ,oa thu [kkst 
ds fy, thuksfeDl ,oa dEI;wVs'kuy tSfodh] rFkk x½ 
Qly lq/kkj ds fy, ewyHkwr tSfodhA [kk| ,oa iks"kd 
tSoizkS|ksfxdh ds varxZr gekjs dk;ZØe bu ij dsafnzr  
gksaxs & d½ csgrj LokLF; ds fy, dk;kZRed vkgkj ,oa 
U;qVªkL;qfVdy] [k½ [kk| ,oa th,e Qly tSolqj{kk] x½ 
LokLF; ,oa tu&dY;k.k ds fy, U;qVªhftuksfeDl] rFkk 
?k½ Qyksa ,oa lfCt;ksa esa ewY;ko/kZu ,oa muds thoudky 
dks c<+kus ds fy, d`f"k&i'p tSoizkS|ksfxdhA laLFkku 
}kjk d`f"k] [kk| ,oa iks"kd tSoizkS|ksfxdh esa ih,p-Mh- 
,oa iksLV MkWDVjy fo|kfFkZ;ksa ds :i esa dkS'ky;qDr 
ekuo lalk/ku ds fodkl ij dbZ dk;ZØe pyk, tk jgs 
gSaA

tSls&tSls laLFkku dh vuqla/kku ,oa fodkl ifjf/k esa 
foLrkj gks jgk gS] ge nks egÙoiw.kZ dk;ZØeksa dkss 
lqfuf'pr dj jgs gSa] tks fuf'pr gh lekt dh 
vko';drkvksa dks iwjk djsaxsA bu dk;ZØeksa dks laLFkku 
ds fot+u 2030 nLrkost+ esa o.kZfur ,oa fu:fir fd;k 
x;k FkkA ;s eq[; dk;ZØe gSa&i½ lw{eiks"kdksa vkSj izksVhu 
dqiks"k.k dks de djus ds fy, Qly ikniksa dk 
tSol'kfDrdj.k] ii½ [kk| ,oa iks"k.k lqj{kk ds fy, 
uohu izkS|ksfxfd;ksa dk fodklA ;s dk;ZØe lkefjd 
y{; fu/kkZfjr djus esa lgk;rk iznku djsaxs] tks fd 
laLFkku dh orZeku izkFkfedrkvksa ds :i esa fpg~fur 
fd, x, fof'k"V y{; {ks= gSaA

lkFk gh] ;gka ge laLFkku ds u, Hkou dk Hkh vukoj.k 
dj jgs gSa] ftls izfrosnu ds vkoj.k i`"B ij fn[kk;k 
x;k gSA ;g ns'k esa [kk| ,oa iks"k.k lqj{kk LFkkfir djus 
ds fy, dk;Z djus okys laLFkkuksa esa ukch dks 'kh"kZ laLFkku 
ij ykus ds gekjs mRlkg ,oa yxu dk ifjpk;d gSA eq>s 
iwjk fo'okl gS fd vR;/kqfud volajpukRed lqfo/kkvksa 
ls lEiUu ;g laLFkku ladYiukvksa ds lk{; iz;ksx rFkk 
lkFk gh mPp izHkko okys uohu Kku dk l`tu djrs gq, 
lka>snkjksa dks mRikn vkiwfrZ ds laca/k esa vR;f/kd 
mRiknd jgsxkA bl o"kZ ds izfrosnu esa ukch ds 
oSKkfudksa }kjk fd, tk jgs fofHkUu vuqla/kku dk;ZØeksa 
vkSj mudh izxfr dk mYys[k fd;k x;k gSA laLFkku ds 
orZeku nl ladk; lnL;ksa dh tu'kfDr us viuh 
dk;Z{kerk vkSj oSKkfud ifj.kkeksa dks iznf'kZr fd;k gS 
vkSj blds ifj.kkeLo:i o"kZ Hkj esa 32 izdk'ku mPp 
bEiSDV QSDVj okyh if=dkvksa esa izdkf'kr fd, x, gSaA 
bl o"kZ geusa laLFkku esa fodflr fofHkUu mRiknksa ,oa 
izfØ;kvksa ij lkr vLFkk;h isVsaV vkosnu fd, gSaA

u;k laLFkku gksus ds dkj.k xr dqN o"kksZa esa vusd 
O;fDr;ksa us fofHkUu {kerkvksa esa ukch dks lg;ksx iznku 

fd;k gSA vr% eSa loZizFke laLFkku ds iwoZ dk;Zdkjh 
funs'kdksa] izksQslj vf[kys'k ds- R;kxh vkSj MkW- jktsUnz 
flag lkaxoku dk laLFkku dks fn, x, muds vFkd 
lg;ksx] lrr~ ekxZn'kZu ,oa lSDVj&81] eksgkyh esa ukch 
eq[; ifjlj Hkou ds fuekZ.k dk;Z dh vuojr~ ekWfuVfjax 
ds fy, gkfnZd vkHkkj izdV djrk gWwa] ukch dh fodkl 
;k=k esa mudk ;ksxnku iz'kaluh; gSA eSa] MkW- vkj- ,l- 
ijksnk] v/;{k oSKkfud lykgdkj lfefr ¼,l,lh½ ( 
izksQslj nhid isUVy] v/;{k] dk;ZØe lykgdkj 
lfefr ¼ih,lh½] d`f"k tSoizkS|ksfxdh rFkk MkW- ch- 
'ks"khdj.k] v/;{k ih,lh] [kk| ,oa iks"k.k tSoizkS|ksfxdh 
,oa lfefr ds lHkh lnL;ksa dk ukch esa fd, tk jgs 
vuqla/kku dk;ksZa dh leh{kk ,oa muesa lq/kkj gsrq cgqewY; 
ijke'kZ ,oa lq>koksa ds fy, gkfnZd vkHkkj ,oa d`rKrk 
O;Dr djrk gWwaA 

eSa laLFkku dh Hkou lfefr ds v/;{k MkW- oh- ,l- pkSgku 
,oa vU; lnL;ksa rFkk ijke'khZ izca/ku lfefr ds v/;{k 
,oa vU; lnL;ksa dk ukch ds u, ifjlj ds fuekZ.k esa 
muds iz'kaluh; lg;ksx ,oa iz;klksa ds fy, gkfnZd 
/kU;okn djrk gw¡] mYys[kuh; gS fd ekpZ] 2017 esa 
laLFkku bl u, ifjlj esa LFkkukarfjr gks x;k gSA eSa izks- 
ds- fot;jk?kou] lfpo] MhchVh ( Jherh lqferk eq[kthZ] 
iwoZ foÙk lykgdkj( Jherh xkxhZ dkSy] 
foÙk lykgdkj (,oa Jh lh- ih- xks;y] la;qDr lfpo( 
MkW- jkts'k diwj] lykgdkj ¼[kk| ,oa iks"k.k½ ,oa MkW- ,- 
okelh d`".kk] oSKkfud ¼[kk| ,oa iks"k.k½] tSoizkS|ksfxdh 
foHkkx] Hkkjr ljdkj dk muds ekxZn'kZu ,oa lg;ksx ds 
fy, vkHkkj izdV djrk gWawA

;g okf"kZd izfrosnu laLFkku ds oSKkfudksa] LVkQ lnL;ksa 
vkSj fo|kfFkZ;ksa ds o"kZ 2016&17 ds iz;klksa dk lkFkZd 
ifj.kke gSA eSa okf"kZd izfrosnu izdk'ku lfefr ds leLr 
lnL;ksa % MkW- vt; dqekj ikaMs;] MkW- eksfudk xxZ]
MkW- dkafr fdj.k] MkW- ,e fc'uksbZ] Jh Jhdkar ea=h ,oa 
Jh v#.k dqekj dk izfrosnu ds ladyu ,oa laiknu ds 
fy, fo'ks"k /kU;okn djrk g¡wA varr%] eSa ukch ds izR;sd 
lgdehZ dk gkfnZd vkHkkj O;Dr djrk gw¡] ftUgksaus 
laLFkku dh izxfr ,oa fodkl esa viuh Hkwfedk ,oa 
mÙkjnkf;Ro ds vuqlkj bZekunkjh ls dk;Z fd;kA

        

MkW- fryd jkt 'kekZ
¼dk;Zdkjh funs'kd½
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ukch dk y{; ,oa mn~ns';

d`f"k&[kk| tSoizkS|ksfxdh 
vuqla/kku ,oa uokpkj ls 

lHkh ds fy, [kk| ,oa iks"k.k 
lqj{kkA

nwjn`f"Vmn~ns';y{;

d`f"k&[kk| tSoizkS|ksfxdh 
vuqla/kku esa mRd`"Vrk dk 
dsUnz gksuk rFkk usr`Ro iznku 

djukA

uokpkj ds ek/;e ls 
fdQ+k;rh [kk|&inkFkksZa ,oa 
[kk| mRiknksa dh iks"k.k 
xq.koÙkk ,oa miyC/krk esa 

lq/kkj ykuk
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dk;ZØe&1
mPp ikSf"Vdrk] c<+h gqbZ 'kSYQ ykbZQ ,oa 

izlaLdj.k xq.koÙkk okyh fMt+kbuj Qlyksa dk 

fodkl
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xsgwa esa LVkpZ dh xq.koRrk esa lq/kkj ds fy, thu dh [kkst

Ikzeq[k vUos"kd %
tkW; ds- jkW;

vuqla/kku v/;s;rk%
eksfudk 'kekZ
iadt dqekj
vafdrk feJk
lck jghe
vQlkuk izohu

ifjp; 
Xksgaw ¼Triticum aestivum L.½ ds vkVs dks miHkksDrkvksa ds 
fy, vusd [kk| inkFkZ cukus ds fy, izlaLdfjr fd;k 
tkrk gS] ftudk izlaLdj.k ,oa iks"k.k xq.koÙkk eq[;r% 
HkaMkfjr izksVhu ¼  ̴ 12 izfr'kr½ ,oa LVkpZ ¼  ̴ 70 izfr'kr½ 
}kjk fu/kkZfjr gksrk gSA LVkpZ [kk| inkFkksZa ds 
izlaLdj.k] dqfdax ,oa vkWxsZuksysfIVd xq.kksa rFkk mls 
ipkus dh fdz;k dks izHkkfor djrk gSA xsgaw ds 
teZIykT+e esa LVkpZ xq.koÙkk esa fopyu dh miyC/krk 
rFkk izlaLdj.k ,oa iks"k.k xq.koÙkk dks fu;af=r djus 
okys thu@Øksekslkse {ks=ksa ds thukse okj laforj.k dh 
tkudkjh LVkpZ dh xq.koÙkk esa lq/kkj djus dh 
iwoZ&vko';drk gSA bl ifj;kstuk esa ,feykst+ esa 
fopyu] tks fd xsgwa ds tEkZIykTe esa vU;Fkk ladh.kZ 
gksrk gS] jklk;fud mipkj bZFkkby feFkkby lYQksusV 
¼bZ,e,l½ }kjk thuksEl esa U;wfDy;ksVkbM~l ds 
csrjrhc vk'kks/ku ls ukWu&VªkaLtsfud fof/k ls mRizsfjr 
fd;k tkrk gSA ,feykst+ ek=k ,oa jks/kh LVkpZ esa 
fopyu n'kkZus okyh E;qVsaV ykbUl dh igpku 
bZ,e,l mipkfjr ykbUl esa dh xbZA dqN mPPk 
,feykst+ E;wVsaV~l dk mi;ksx mPp iSnkokj okyh 
fdLesa rS;kj djus rFkk mPp ,feykst+ ds vkf.od ,oa 
vkuqokaf'kd vk/kkj ds fy, fd;k tk jgk gSA ,l,uih 
dh igpku ds fy, thuksfeDl fof/k;ksa dk iz;ksx fd;k 
tk,xk] D;wVh,y ds fy, ekdZjksa dh igpku gsrq fofo/k 
xsgwa teZIykT+e] E;qVsaV ikWiqys'ku ,oa f}tud la[;k 
ekufp=.k ds lkFk ekbØkslSVsykbV dk iz;ksx fd;k 
tk,xkA lkekU; thuksa dh igpku ds fy, mEEkhnokj 
D;wVh,y {ks=ksa dks ,l,uih dk iz;ksx djrs gq, vkxs 
lar`I;r fd;k tk,xkA nh?kkZof/k esa] mPp 

,feykst+@jks/kh LVkpZ dks mPp vUu izksVhu rRo tSls 
vU; egÙoiw.kZ tSo&vkf.odksa ds lkFk tksM+dj 
fijkfefMax dh tk,xhA
vuqla/kku izxfr
 ukch esa xsgaw teZIykT+e dk ,d O;kid laxzg j[kk 

tk jgk gSA blesa yxHkx 500 Lons'kh ,oa fons'k ls 
ykbZ xbZ xsgwa dh fdLesa ,oa ySaMjsfll rFkk yxHkx 
1000 bZ,e,l mipkfjr ,e&6]   ̴ 250 ,U;wIykW;M 
HkaMkj ,oa vusd f}tud izksthULk gSaA

 ,feykst+ rRo ¼  ̴ 3 ls 76 izfr'kr½ ,oa jks/kh LVkpZ ¼0 
ls 45 izfr'kr½ esa fopyu n'kkZus okyh 101 E;qVsaV 
ykbUl ds ,d lSV dks 2016&17 ds jch ds ekSle 
esa ukch vuqla/kku [ksr esa ,e 6 esa mUur fd;k 
x;kA

 19 mPp ,feykst+ E;qVsaV ykbUl ¼,feykst+ ek=k & 
35 ls 76 izfr'kr½ ,oa ikWap fuEu E;qVsaV ykbUl 
¼,feykst+ ek=k & 3 ls 13 izfr'kr½ dks cht 
¼rkfydk 1½ ij LVkpZ] ,feykst+] jks/kh LVkpZ ,oa 
vUu izksVhu rRo ¼thihlh½ ds fy, ewY;kafdr fd;k 
x;kA LVkpZ dh ek=k tud fdLe ¼72 izfr'kr½ dh 
rqyuk esa 66 ls 80 izfr'kr dh fofo/krk ij jghA 
mPp ,feykst+ E;qVsaV ykbUl dh ,feykst+ ,oa jks/kh 
LVkpZ ek=k Øe'k% 36 ls 76 vkSj 4 ls 45 izfr'kr 
jghA U;wu ,feykst+ E;qVsaV ykbUl esa thihlh mPp 
ns[kh xbZ rFkk E;qVsaV ykbu ̂Vh,lh 358* esa tud 
fdLe ^lh 306* dh rqyuk esa 37 izfr'kr dh o`f) 
ns[kh xbZ rFkk ;s nks mPp iSnkokj okyh fdLeksa 
^MCY;q ,p 1105* ,oa ^ihchMCY;q 343* ls 29 
izfr'kr vf/kd jghA

mn~ns'; % mPp ,feykst+ jks/kh LVkpZ ¼ikSf"Vdrk xq.koÙkk½ ds fy, Hkkjrh; 
xsagw fdLe esa lq/kkj
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rkfydk 1- p;fur 24 E;qVsaV ykbUl ¼Vh,lh½ esa  ,feykst+ ,oa jks/kh LVkpZ vkSj vUu izksVhu ek=k 
¼thihlh½ dk ewY;kadu 

Ø- la- 

      

TSC (%)
 

AM (%)
 

RS (%)
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L : ladder (50bp)
P1: ‘WH1105’, a recipient parent
P2: ‘ TAC 75”, high amylose mutant
Lane 1-8:F1 Progenies
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(high yielding variety)

‘TAC 75’
(high amylose mutant line)
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BC1F1
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WH 1105

TAC 75

Approach to 

gene discovery

  o"kZ 2016&17 esa jch ekSle ds nkSjku mPp 
,ekbZykst+ E;qVsaV ykbu ^Vh,lh 75* ¼,ekbZykst+ 
ek=k½   ̴ 64 izfr'kr½ ls mPp iSnkokj fdLe ̂MCY;q 
,p 1105 ¼,feykst+ ek=k & 24 izfr'kr½ esa mPPk 
,ekbZykst+ xq.k dks vuqØfer fd;k x;k¼vkd`fr½A 
,Q 1 chtksa ds vk/ks Hkkx dh mPp ,ekbZykst+ gsrq 
iqf"V dh xbZ ¼Hkfo";ok.kh & 42 ls 50 izfr'kr½ rFkk 
vU; vk/ks chtksa dks ¼  ̴ 250 cht izkIr djus ds fy, 
mxk;k x;kA

 thu dh igpku ds fy, mPp ,feykst+ E;qVsaV 
ykbu ̂Vh,lh 75* dks tud xsgwa fdLe ̂lh306* ds 
lkFk cSdØkWl fd;k x;kA 10 ,Q 1 chtksa esa 
vuqekfur ,feykst+ ek=k 42 ls 52 izfr'kr jghA 
,d ,Q 1 dks chlh1,Q2 ih<h esa mUur fd;k 
x;kA

 rhu tSfod izfrd`fr;ksa esa thukse&okbM 
VªkafLØIVkse vuqØe.k us n'kkZ;k fd 235 ,oa 604 

vkd`fr 1- mPp ,ekbZykst+ E;qVsaV ykbu ^Vh,lh 75* 
¼,ekbZykst+ ek=k & 64 izfr'kr½ ls mPp iSnkokj fdLe 

^MCY;q ,p 1105 ¼,ekbZykst+ ek=k  ̴ 24 izfr'kr½ esa mPPk 
,ekbZykst+ xq.k dh vuqØe.k ;kstuk

vkd`fr 2- ØkWl ^MCY;q ,p 1105 ¼,ekbZykst+ ek=k & 24 

izfr'kr½ ,oa ̂ Vh,lh 75* ¼,ekbZykst+ ek=k  ̴ 64 izfr'kr ds 
lkFk ,d mPPk ,ekbZykst+ E;qVsaV ykbu½ ds 250 ,Q 2 chtksa 
esa ,ekbZykst+ dk laforj.k

vkd`fr 3- mPp ,oa 
fuEu ,ekbZykst+ E;qVsaV 
ykbUl ,oa tud ds 
chp vyx :i ls 
vfHkO;Dr thu ¼oSUl 
Mk;kxzke ds ck,a ,oa 
n k, a  e s a  Øe' k %  
vijsxqysfVM ,oa Mkmu 
jsxqysfVM thu½A ,e 
2&fuEu ,ekbZykst+ 
E ; q V s a V  y k b u  
¼Vh,lh 6½ ,oa ih & 
tud xsgwa fdLe ¼lh 
306½] Øe'k%A
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Non differential expression 
Up-regulation
Down regulation

M-1 vs M-2

P vs M-2

P vs M-1

2

653
0

235

80 7

69

M-1 vs M-2

P vs M-2

P vs M-1

3

275
0

604

26 165

250

Differential expression of up and down regulated genes in high and 
low amylose lines with respect to parent’C 306’

Polymorphism C 306 (P) TAC 75 (HA)

Homologous

Heterologous

Transition

Transversions

In Dels

10504

78432

95612

49322

5390

Frequency of  polymorphism
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thuksa ds lSV tud fdLe dh rqyuk esa mPPk 
,ekbZykst+ E;qVsaV ykbu ¼,e&1½ esa Øe'k% 
vi&jsxqysV ,oa Mkmu&jsxqysV gq, ¼vkd`fr 3½A 
mPp ,oa fuEu E;qVsaV ykbu ,oa tud ds chp 
fofHkUu izdkj ds ,l,uih ¼ifjorZu] :ikarj.k] 
InDeIs ns[ks x,A

 V ª k a f LØIVk se vu qØe.k vk adM + k s a  ,o a  
D;wvkjVh&ihlhvkj vkdaM+ksa ds varjh; thu 
vfHkO;fDr fo'ys"k.k us bZIPs ,oa ubiquitin thuksa 
dh igpku dh] tks ,ekbZykst+ tSo&la'ys"k.k esa 
lafYkIr jgs gksaxsA

izeq[k miyfC/k;ka

 3 ls 76 izfr'kr ,ekbZykst+ fopyu iznf'kZr djus 

okyh 101 E;qVsaV ykbUl dh mUur ih<+h ¼,e6½ dk 
mRiknu fd;k x;k rFkk bls LVkpZ] ,ekbZykst+ ,oa 
izfrjks/kh LVkpZ ds fy, ewY;kafdr fd;k x;kA buesa 
ls 24 E;qVsaV dks mUur czhfMax ykbUl mRikfnr 
djus ds fy, d`f"kdh; xq.kksa ds fy, ewY;kafdr 
fd;k x;kA

  vuqØe.k ykbUl ¼,Q2½ ,oa cSdØkWl ykbUl 
¼chlh1,Q2½ dk mRiknu fd;k x;k rFkk ykbUl 
dks D;wVh,y ekufp=.k ds fy, ,ekbZykst+ ek=k 
dk irk yxkus gsrq ewY;kafdr fd;k x;kA

 D;wVh,y ,oa thu igpku ds fy, ,l,lvkj ,oa 
,l,uih dk iz;ksx djrs gq, czhfaMax ykbUl dks 
thuksVkbi fd;k tk jgk gSA

12
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xsagw esa ikSf"Vdrk ,oa izlaLdj.k xq.koRRkk lq/kkj

Ikzeq[k vUos"kd %
eksfudk xxZ

vuqla/kku v/;s;rk %
lyksuh 'kekZ
veu dqekj
veunhi dkSj

ifjp;
,aFkk slk;fuUl tSls ikni QhVk sdSfedYl 
,aVhvkWDlhMsaV~l ds :i esa dk;Z djrs gSa rFkk ;s 
,aVh&bUQ~ysesVjh] dSalj jks/kh] vk;q jks/kh fØ;kdykiksa 
,oa g`n~;jksxksa o VkbZi&2 e/kqesg esa ykHkdkjh gksrs gSaA 
orZeku izLrko esa gekjk y{; mPp ,aFkkslk;fuu ek=k 
okys jaxhu xsgwa ykbUl dk fodkl djuk gS] ftudk 
iz;ksx U;wVzkfL;qfVdy vuqiz;ksxksa esa fd;k tk ldsA ;g 
,aFkkslk;fuu le`) Qyksa dh rqyuk esa vf/kd ykHkdkjh 
gks ldrs gSa] D;ksafd Qyksa dh 'kSYQykbZQ vR;ar de 
gksrh gS rFkk bUgsa yacs le; rd HkaMkfjr ugha fd;k tk 
ldrkA xsgwa ,d izeq[k d`"kd mit gS] ftlesa leLr 
visf{kr e'khujh ,d gh LFkku ij miyC/k gksrh gSA 
jaxhu xsgwa ewY;kof/kZr mRiknksa ,oa dk;Zdkjh [kk| 
inkFkksZa ds fodkl ds fy, ,d uohu inkFkZ ds :i esa 
iz;ksx esa yk;k tk ldrk gSA ifj;kstuk dk y{; mPp 

iSnkokj] xSj&th,evks iztuu izkS|ksfxfd;ksa ds lkFk 
LFkkuh; :i ls vuqdwy jaxhu xsgwa dh O;kikfjd 
ykbUl dk fodkl] fofHkUu ,aFkkslk;fuUl dk 
jklk;fud xq.ky{k.ku~ vkSj ifj.kkeLo:i izkIr 
ykbUl esa mudh izfrLFkkiu iSVuZ izksQkbfyax] nwjLFk 
,oa O;kikfjd l{kerkvksa esa lao/kZu ij iwoZijh{k.k ,oa 
ijh{k.k v/;;u] csgrj ekuo LokLF; ds fy, 
ewY;kof/kZr ,oa dk;kZRed [kk| mRiknksa dk fodkl] 
blds ykHkksa ds ckjs esa tutkx:drk] fdlkuksa dh 
Hkkxhnkjh ls bldk O;kid Lrj ij izlkj ,oa fdlkuksa 
ds fy, vfrfjDr vk; l`tu rFkk fofHkUu fefyax ,oa 
csfdax m|ksxksa dk izkS|kfxdh gLrkaj.k gSA
vuqla/kku izxfr
jaxhu xsgwa Hkkjrh; teZIykT+e esa mifLFkr ugha FkkA 
Hkkjr esa jaxhu xsgwa ij dksbZ izdk'ku miyC/k ugha gSA 
ukch us jaxhu xsgaw ij vuqla/kku dk;Z izkjaHk fd;k vkSj 
bldk O;kikfjd mRikn fodflr fd;kA

vkd`fr% 1 ukch esa 
l`ftr dh xbZ jaxhu 
xsgaw ykbUl ,oa 
muds cht Hkkx 
cSaxuh jax isfjdk;Z esa 
gS vkSj uhyk jax 
,Y;qjkuW eas@dkys 
xsgwwa esa nksuksa jax gSaA 

mn~ns'; 1 % uhys] cSaxuh ,oa dkys vUu jax ds teZIykT+e ls mPp iSnkokj okyh 
Hkkjrh; xsgwa Qlyksa esa ,aFkkslk;fuUl dk gLrkarj.k ,oa y{k.ko.kZu
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lS)kafrd :Ik ls tSo 
jklk;fud izlaLdj.k ,oa 
iks"k.k xq.koÙkk ?kVdksa ds 

vk/kkj ij ls ?kVu 
fo'Yks"k.k esa lQsn xsgwa ,oa 
lHkh mUur ykbUl dks ,d 

lkFk ,d DyLVj esa 
,df=r fd;k x;k] ftlus 

jaxhu xsgwa ykbUl dks 
O;kifjd mRikn ds :Ik esa 
iz;ksx esa yk, tkus dh 
laHkkouk iznf'kZr dh

vkd`fr 2- jaxhu xsgwa ykbUl ds tSojklk;fud] izlaLdj.k ,oa ikS"kd xq.koÙkk ds vk/kkj ij 
izeq[k ?kVd fo'ys"k.kA ¼d½ LdsVj IykV 17 pyksa ds izkstSD'ku dks fjiksVZ djrs gq, ¼[k½ 6 xsgwa 
ykbUl] lQsn xsgwa ykbu ds lkFk ;qfXer mUur jaxhu xsgwa ykbUl dk izn'kZuA

 pVd jax ,oa cM+s cht okys vusd mUur jaxhu xsgwa 
ykbUl dk fodkl fd;k x;k ¼vkd`fr 1½A mUur 
ykbUl dh mit mPp iSnkokj okyh fdLeksa ds 
rqyuh; jghaA fofHkUu jaxksa ds xsgwa ,oa blds mRiknksa 
esa ,aFkkslk;fuu ek=k ,oa ,aVhvkWDlhMsaV fØ;k 
dkys&uhys&cSaxuh&lQsn ds Øe esa FkhA lQsn xsgwa 
ykbUl dh rqyuk esa jaxhu xsgwa ykbUl dh 
ikSf"Vdrk dk ewY;kadu blds izeq[k ?kVdksa 
¼dkcksZgk;MzsV~l] 'kdZjk] izksVhu] ,s'k] [kk| Qkbcj½] 

vkd`fr 3- jaxhu xsgwa us ,p,QMh mipkfjr pwgs esa eksVkis dks de fd;kA fofHkUUk xsgwa mipkj dk izHkko ¼d½ QSV iSM ¼[k½ 'kjhj dk Hkkj ¼x½ 
dqy ¼?k½jDr XywdkstA ,uihMh&ukWeZy isysV MkbZV] ,p,QMh&mPp QSV MkbV] MCY;q,p,QMh&,p,QMh ,oa vkblks,utsZfVd lQsn xsgwa] 
ih,p,QMh&,p,QMh ,oa vkblks,utsZfVd cSaxuh xsgwa] ch,p,QMh&,p,QMh ,oa vkblks,utsZfVd dkyk xsgwaA

y?kq ?kVd ¼foVkfeu] vfuok;Z /kkrq ,oa /kkrq ca/kuh; 
;kSfxd½ vkSj izlaLdj.k xq.koÙkk ekinaMksa ds vk/kkj 
ij fd;k x;k ¼vkd`fr 2½A izeq[k ?kVd fo'ys"k.k 
}kjk nkÙkk ykbUl us nks i`Fkd~ DyLVj fufeZr fd,A

 jaxhu xsgwa ykbUl us ,yih,l mRizsfjr vkj,MCY;q 
264-7 eSØksQsft+l esa lwtu jks/kh izHkko rFkk lwtu 
ekdZj esa deh iznf'kZr dhA mPpre deh cSaxuh xsgwa 
esa ns[kh xbZ] blds ckn dkys o uhys xsgwa dk LFkku 
jgkA eSØksQst+ lSy ykbUl esa mRiknksa ds mPPkre 
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ifjp; 

xsgwa ,d egÙoiw.kZ vukt Qly gS] ftls Hkkjrh; yksxksa 
}kjk izeq[k vkgkj ds :i esa xzg.k fd;k tkrk gSA ;g 
LVkpZ] izksVhu ,oa vkgjh; Qkbcj dk izeq[k lzksr gSA 
fdarq blesa lkekU; ekuo LokLF; fodkl ds fy, 
vfuok;Z ykblkbZu] foVkfeu ,] QkWfyd ,flM] 
vk;ju] ftad] lsysfu;e] ,aVhvkWDlhMsV vkfn tSls 
lw{eiks"kdksa dh deh gksrh gSA xsgwa esa bldh iksf"Vdrk 
dh xq.koÙkk ds laca/k esa lq/kkj dh vko';drk gksrh gSA 
blds XyqVsu ls lsfy,d jksx ¼lhMh½ gksrk gS( ;g 
vkuqokaf"kd :i ls iwoZizo`r O;fDr;ksa ds 1 izfr'kr esa 
xsgwa ds XyqVsu ds izfr LFkk;h vlg~;rk ls gksus okyk 
Vh&lSy mRizsfjr vkWVksbE;qu ,aVhjksiSFkh gSA bl jksx 
dk ,dek= miyC/k mipkj rkmez XyqVsu eqDr vkgkj 
xzg.k djuk gSA vRk% lhMh jksfx;ksa ds lqjf{kr miHkksx 
ds fy, xsgwa esaa lq/kkj fd, tkus dh vko';drk gSA

fodflr ns'kksa esa vUu cktkj xsgwa dh xq.koÙkk ls 
pkfyr gksrk gSA xsgwa dks mlds izlaLdj.k ,oa varr% 

mi;ksx dh xq.koÙkk ds vk/kkj ij Js.khc)@xzsM iznku 
fd;k tkrk gSA fdarq Hkkjr esa Qlyksa dks d`f"k ekSle 
{ks=ksa] cht yxkus ds le; ,oa feV~Vh dh moZjdrk ds 
vk/kkj ij tkjh fd;k tkrk gSA Hkkjr esa izLkaLdj.k 
xq.koÙkk ¼fefyax ,oa csfdax xq.kksa½ ds vk/kkj ij Qlyksa 
dks iztufur djus dh vko';drk gSA xsgwa dh 
izlaLdj.k xq.koÙkk [ksr dh iSnkokj vkSj blds izksVhu] 
LVkpZ] ukWu&LVkpZ] dkcksZgk;MzsV~l ,oa fyfiM~l tSls 
?kVdksa ij fuHkZj djrh gSA izlaLdj.k xq.koÙkk esa izksVhu 
dk ;ksxnku loZfofnr gSA izksVhu dh ek=k ,oa mldh 
fdLe czsM] fcfLdV] dsd] pikrh ,oa uwMYl vkfn tSls 
mRiknksa dh xq.koÙkk dks fu/kkZfjr djrh gSA vko';drk 
gS fd fofHkUu cht ?kVdksa dh lajpuk] ,ysfyd 
fopyu ,oa fØ;k izfrekuksa dks le>k tk, rFkk bUgsa 
mPp mRikn] jksx izfrjks/kdrk ,oa LFkkuh; rkSj ij 
viukbZ tkus okyh Qlyksa esa LFkkukarfjr fd;k tk,A

vuqla/kku izxfr %

 pikrh cukus dh xq.koÙkk esa lq/kkj ds fy,] vPNh 
pikrh cukus okyh iqjkuh fdLeksa  (C306, Lok1) dks 

mn~ns'; 2 % csgrj izlaLdj.k xq.koÙkk okys xsgwa dk fodkl

vkd`fr 4 : N 61 ,oa DTL-IEL (IAS) VªkaLyksds'ku ykbu ds fodkl ds 7 fnuksa ds ckn ¼7 Mh,,½ ls 28 Mh,, rd fofHkUu cht fodkl Lrjksa dh 
Ldsfuax ,ysDVªkWu ekbØksLdksih ¼,l-bZ-,e-½A ,,bZ,e fp=ksa ds N 61 dh rqyuk esa 7 Mh ,, ij U;wu fodkl  iznf'kr fd;kA fdarq ckn ds 
fodkl pj.kksa  us dksbZ egRRkiw.kZ ifjorZu ugha ns[kk x;kA

lwtu jks/kh ds ekeys esa cSaxuh xsgwa dh czsM esa bUgsa 
ns[kk x;kA

 jaxhu xsgwa ykbUl us mPp olk ls mipkfjr pwgs ij 
eksVkik&jks/kh izHkko fn[kk;kA mPp olk mRizsfjr 
eksVkis ds ekWMy ds v/;;u us n'kkZ;k fd dkys ,oa 
cSaxuh jax ds xsgwa olk ds teko dks izHkkoh <ax ls 

jksdrs gSa] 
 Xyqdksl gksE;ksLVsfll ,oa bUlqfyu lg~;rk esa 

lq/kkj ykrs gSa rFkk flje dkysLVªkWy ,oa eqDr QSVh 
,flM Lrjksa esa deh ykrs gSa ¼vkd`fr 3½A

 o"kZ 2016&17 ds nkSjku geus yxHkx 90 Vu xsgwa 
mRikfnr fd;kA fdlkuksa dks #- 32500 izfr Vu 
izkIr gq,A

¼p) 1EL(1AS)-7DAA    ¼N)1EL(1AS)- 18 DAA       ¼t) 1EL(1AS)-25DAA  ���¼>) 1EL(1AS)- 28 DAA  �¼.k)1EL(1AS)-Mature

¼d) N61-7DAA ¼[k) N61-18DAA ¼x)N61-25DAA ¼?k)N61-28DAA M) N61-Mature
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mPp iSnkokj okyh orZeku fdLeksa (PBW343, 
PBW550 ,oa PBW621)ds lkFk ladfjr fd;k 
x;kA izR;sd ladj.k ls fu;j vkblkstsfud 
ykbUl (NILs, BC3F7) p;fur dh xbZaA ;g p;u 
GBSS-1B thu dh vuqifLFkfr] cSdxzkmaM LØhfuax 
,oa izkIrdrkZ tud ls :ikRed lekurk ds vk/kkj 
ij fd;k x;kA PBW343 dh i`"BHkwfe esa NIL dks 
iatkc d`f"k fo'ofo|ky; ¼ih,;w½ ds xsgwa mRikndksa 
dks gLrkarfjr fd;k x;kA

 fcfLdV cukus dh xq.koÙkk esa lq/kkj ds fy,] 
nkudrkZ ySaMjsl dks mPp iSnkokj okyh orZeku 
fdLeksa (PBW343, PBW550 ,oa PBW621) ds lkFk 
ladfjr fd;k x;kA izR;sd ladj.k ls NILs 
p;fur dh xbZaA ;g p;u iqjksbaMksykbu thu] 
cSdxzkmaM LØhfuax ,oa izkIrdrkZ tud ls 
:ikRed lekurk rFkk vUu dh ujerk ds vk/kkj 
ij fd;k x;kA PBW550 dh i`"BHkwfe esa NIL dks 
iatkc d`f"k fo'ofo|ky; ¼ih,;w½ ds xsgwa mRikndksa 
dks gLrkarfjr fd;k x;kA

 czsM cukus dh xq.koÙkk esa lq/kkj ds fy, ge taxyh 
iztkfr;ksa Ag. elongatum, Ae. longissima, Ae. 
searsii, Ae. geniculata ,oa Ag. intermedium. dk 
mi;ksx dj jgs gSaA bu vuqokaf'kd laxzgksa dks mPp 
iSnkokj okyh fdLeksa (PBW550 ,PBW621 ,oa 
HD2967) ds lkFk ladfjr fd;k tk jgk gSA gekjh 
;kstuk gS fd taxyh iztkfr ls mPp n`<+rk okys 
nkus ls lacaf/kr HMW-GS thu dks xsagwa ds 
Øksekslkse 1A esa LFkkukarfjr fd;k tk,A czsM cukus 
dh xq.koÙkk esa lq/kkj ykus ds fy, l{ke 
Ag. elongatum [1EL(1AS)] dh Øksekslkse 1 fof'k"V 
VªkaLyksds'ku ykbu dks uje xsagwa fdLe Norin61 ds 
ifjizs{; esa l`ftr fd;k x;k rFkk bls fofHkUu 
fodklkRed ,oa izlaLdj.k xq.koÙkk xq.kksa ds fy, 
oxhZd`r fd;k x;k ¼vkd`fr 4½A bl VªkaLyksds'ku 
ykbu dk dBksj xsagwa fdLe PBW621 esa gLrkarj.k 
dk;Z iwjk gks x;k gS (1EL(1AS)/5*PBW621-F7). 
PBW621 dh i`"BHkwfe esa NIL dks iatkc d`f"k 
fo'ofo|ky; ¼ih,;w½ ds mRikndksa dks gLrkarfjr 
fd;k x;kA

 xsagwa ds 6,,l ,oa 6Mh,l Øksekslkse }kjk ,udksfMM 
vYQk&fXy;kfMUl ds lkFk l ac a f / kr 
bE;qukstSfuflVh dks de djus ds fy,] xsagwa 
¼6oh,l-6Mh,y ,oa 6oh,l-6,y½ esa Hynaldia 
Villosa Vªkalyksds'ku ykbUl dk p;u fd;k x;kA 

bu ykbUl dks mPp iSnkokj nsus okyh Hkkjrh; 
fdLeksa ls ladfjr fd;k x;kA bu ykbuksa dks 
mRikn fof'k"V iztuu inkFkksZa ds l`tu ds fy, 
dBksj xsagwa fdLeksa] uje xsagwa ,oa jaxhu xsagwa ykbUl 
ds lkFk ladfjr fd;k x;kA vc rd BC3F4,oa 
BC2F5 ladj izkIr fd, tk pqds gSa ¼rkfydk 1½A 
ikst+hfVo ikS/kksa dks igys 6oh,l Øksekslkse ds fy, 
6vs-Bd6 ekdZj ds lkFk rFkk ckn esa bUgsa fHkUu 
6,,l ,oa 6Mh,l fof'k"V ,l,lvkj ekdZj ds 
lkFk tkapk x;kA vusd mi;ksxh ykbUl fodflr 
dh xbZa] ftlesa vdsyh vkSj la;kstu esa VªkaLyksds'ku 
ykbUl mPp ,aFkkslk;fuu rRo ds lkFk 'kkfey gSaA 
,dykbu (6VS.6ALxHD2967xHD2967xHD2967-
F5) us ihyhtax jks/kdrk ds uohu lzksr (Yx26) 
lfgr lq/kkjkRed iSnkokj laHkkO;rk] ikS/k dh ?kVh 
gqbZ yackbZ] csgrj jksx izfrjks/kdrk rFkk lcls 
egRoiw.kZ fuEu bE;qukstsfuflVh iznf'kZr dh bl 
ykbu dks ih,;w esa xsgwa mRikndksa dks gLrkarfjr 
fd;k x;k gSA

izeq[k miyfC/k;ka

 pikrh] fcfLdV ,oa czsM cukus gsrq xq.koÙkk esa lq/kkj 
ds fy, mUur czhfMax inkFkZ fodflr fd, x, rFkk 
bUgsa xsgwa mRikndksa dks gLrkarfjr fd;k x;kA uje 
,oa dBksj i`"BHkwfe (1EL(1AS)/5*N61-F7),oa 
(1EL(1AS)/5*PBW621-F7)  ds x sg w a  e s a  
Agelongatum dh VªkaLyksds'ku ykbUl l`ftr dj 
bUgsa gLrkarfjr fd;k x;kA

 gekjs mUur jaxhu xsgwa mPPk olk ;qDr vkgkj 
lg;ksftr eSVkckWfyd flUMªkse ds izfr izHkkoh fl) 
gq, rFkk buesa mPp ,aFkkslk;fuu ek=k] 
,aVhvkWDlhMsaV ,oa mPp izfr&lwtu fØ;k ikbZ xbZ 
rFkk blesa mRikn fuekZ.k ,oa blds O;kikfjd 
mi;ksx ds fy, visf{kr fo'ks"krk,a FkhaA

 gekjs jaxhu dkys] uhys ,oa cSaxuh xsgwa ykbUl dks 
,uchihthvkj esa iathd`r djok;k x;k rFkk bls 
ihohih,Qvkj, ls lajf{kr djok;k x;kA ;g 
vkfo"dkj isVs.V vkosnu la- 201711001772 }kjk 
lajf{kr gSA geusa blds O;kikfjd mRikn fodkl ds 
fy, izeq[k csdj eSltZ ckWu xzqi vkWQ baMLVzht+ ds 
lkFk ,evks;w fd;k gSA
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xsagwa esa lw{eiks"kd Mkyus vkSj bldh tSomiyC/krk esa lq/kkj ds fy, 
dk;kZRed thuksfeDl ;kstuk

Ikzeq[k vUos"kd %
vt; dqekj ikaMs;
fl)kFkZ frokjh

vuqla/kku v/;s;rk %
dkS'ky HkkVh
fliyk vxzoky
vfuy dqekj
fo".kq 'kqDyk
eunhi csnh
f'kokuh 'kekZ

ifjp;

lks;kchu] eDdk] cktjk ,oa pkoy tSlh fofHkUUk 
Qlyksa esa QkbfVd vEy RkRo dks de djus gsrq dk;Z 
fd, x,] fdarq xsgwa esa ughaA QkbfVd vEy ds 
tSo&la'ys"k.k esa lafyIr thu o mlds dk;kZRed 
oxhZdj.k dks le>uk rFkk neu ds fy, bu thuksa dks 
yf{kr djuk QkbVsV dks de djus dk csgrjhu rjhdk 
gSA xsgwa esa mi;qZDr y{; dks izkIr djus fy, vko';d 
gS fd nkus ds fodkl ds izkjafHkd pj.k esa ih, lap;u 
esa ;ksxnku nsus okys thuksa dh igpku dh tk,A bl 
ifj;kstuk esa ge ih, tSo&la'ys"k.k vFkok osD;qvksYl 
esa buds xeu esa lafyIr thuksa ds VzkafLØIV dks de 
djus ds fy, RNAi vk/kkfjr thu 'keu i)fr dk 
iz;ksx dj jgs gSaA

vuqla/kku izxfr 

iwoZ esa] lkr xsgwa thuksa dh igpku dh xbZ] tks ;k rks 
tSo&la'ys"k.k vFkok ih, ds ijkxeu esa lafyIr FksA 
bu thuksa esa 'kkfey gSa TaITPK1, TaITPK2, TaITKP3, 
TaITKP4, TaIPK2, TaIPK1 rFkk TaMRP3 (Ipa-1 
ortholog) ,d laHkkO; ifjokgd ds :i esaA [kehj esa 
[kehj iwjd fo'ys"k.k us TaIPK1 o TaMRP3 dh 
dk;kZRed fØ;k dh iqf"V dhA bu fu"d"kksZa ds vk/kkj 
ij geus ifjdYiuk dh fd TaABCC13 (TaMRP3) ,d 
dk;kZRed ifjokgd gS] tks izkjafHkd rkSj ij Hkkjh 

/kkrq lgu'khyrk esa lafyIr gS ,oa fuEu QkbVsV dk 
xsgwa izkIr djus ds fy, laHkkfor mEEkhnokj thu gSA 
vr% TaABCC13 ds fy, RNAi vk/kkfjr thu 'keu 
i)fr dk iz;ksx fd;k x;k] ftlls fd xsgwa esa blds 
dk;kZRed egÙo dk ewY;kadu fd;k tk ldsA vkSj 
vf/kd v/;;u ds fy, cht vFkok tM+ esa TaABCC13 
ds mYys[kuh; :i ls de gq, VzkafLØIV okys 
VzkaLtsfud ikniksa dk p;u fd;k x;kA le;qXet 
RNAi ykbUl (T4 chtksa ij  K1B4 o  K4G7) us 
ifjiDo nkuksa esa ih, ek=k esa 34&22 izfr'kr dh deh 
iznf'kZr dhA ;s VªkaLtsfud ykbUl ckyh ds fodkl] 
ckfy;ksa dh la[;k ,oa nkuksa ds Hkjko esa FkksM+h lh deh 
ds fy, {kfrxzLr FkhaA blds ckn geus pMCG161 dk 
iz;ksx djrs gq, TaIPK1 dks yf{kr fd;k] xsgwa ds 
:ikarj.k ds fy, RNAi jpuk dk iz;ksx fd;k x;kA

 iwoZ esa] geus iznf'kZr fd;k fd xsagwa TaABCC13 ds 
iz'keu ls u dsoy ih, esa deh vkbZ] fdarq lkFk gh 
blus dbZ HkkSfrd fod`fr;ka Hkh n'kkZ;hA TaABCC13 
dks cgqdk;kZRed izksVhu ds :i esa lkeus vk;k] 
ftlls budk ckyh ds fodkl ,oa ckn esa tM+ksa ds 
fodkl esa budh Hkwfedk dk irk pykA ckn dh 
tM+ksa dk fodkl vkWfDlu fu"ks/k 1-N-
naphthylphthalamic ,flM (NPA) vkd`fr 1½A 
lkFk gh] vkWfDlu VªkaliksVZ ,oa tSola'ys"k.k lacaf/kr 
thuksa ds varjh; fu;eu us TaABCC13 ,oa vkWfDlu 

mn~ns'; % xsgwa ds nkuksa esa ykSg tSo&miyC/krk ds lao/kZu ds fy, QkbfVd vEy 
i)fr dh eSVkckWfyd bathfu;fjax
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vkd`fr 1 % TaABCC13:RNAi ykbUl ds tM+ QhuksVkbi dk izfrykse ,oa iksyj vkWfDlu VzkaLiksVZj fu"ks/k ds fy, fo'ys"k.kA ;s 

fo'ys"k.k vk/kh 'kfDr dh gksXysaM ehfM;k ds lkFk gk;MzksikWfud lao/kZu iz.kkyh esa fd, x,A RNAi (K1B4-2-5, K4G7_10-3) ,oa 
lh306 ¼daVzksy½ ykbUl ls izkIr cht vadqj.k ds 10 fnu ckn 20uMNPA esa ,DLikst+ fd, x,] tcfd izk;ksfxd fu;a=.k 

dsoy mi;qDr lao/kZu fLFkfr;ksa ds varxZr DMSO ds lkFk bUD;qcsV fd, x,A

vkfJr ysVjy :V fuekZ.k esa lg&lEcU/k n'kkZ;kA

 rnqijkar] geus TaIPK1 ds fy, thu iz'keu fd;kA 
;g thu xsgwa ds nkuksa esa ih, ds tSo&la'ys"k.k ds 
fy, lafyIr gSA IPK1 thu iz'keu ds fy, 12&16 
Mh,, xsgaw chtksa ds foPNsnu }kjk yxHkx 780 
vifjiDo Hkzw.kksa dks i`Fkd fd;k x;k rFkk bUgsa 
:ikarj.k ds fy, iz;ksx esa yk;k x;kA feV~Vh esa 
dBksjrk izfØ;k esa cps gq, 10 ikniksa dks S1-S6, S-
8-S11 ,oa S-16 uke fn;k x;kA ihlhvkj lao/kZu 
}kjk T-DNA ,dhdj.k ds fy, ikniksa dh LØhfuax 
vkSj vkslh,l 1VfeZusVj vuqØe.k us ukS VzkaLtsfud 
ykbUl dh iqf"V dhA

 ihlhvkj o/kZu esa iksft+fVo ik, x, ,oa ckn esa 
esUMsfy;u i`FkDrk vuqikr ls vyx fd, x, 
ikniksa dks ifjiDork rd mxk;k x;k] tcfd 
usxsfVo ikniksa dks Qsad fn;k x;kA T2 ikniksa ds 
ihlhvkj o/kZu us rhu Lora= fLFkfRk;ksa ls 18 
ykbUl dh igpku lkeus vkbZA mnkgj.k ds fy,] 
S3 ykbUl ls 12 ykbuksa (S3-D-6, S3-D-7, S3-D-8, 
S3-D-9, S3-H-1, S3-H-2, S3-H-3, S3-H-4, S3-H-5, 
S3-H-7, S3-L-2, S3-L-3½] S6 ykbUl ls 5 ykbuksa 
¼S6-K-3, S6-K-6, S6-K-8, S6-H-10, S6-I-6½ vkSj S16 
ykbu ls 1 ykbu ¼S16-D-9½ dh igpku dh xbZA 
varr%] pkj Lora= VzkaLtsfud fLFkfr;ksa ¼S3, S6, S10, 
S16½ dks vkxkeh fo'ys"k.k ds fy, pquk x;kA

vkd`fr 2 % TaIPK1:RNAi ykbUl esa cht x.kuk ,oa 
cht Hkkj ¼,½ daVzksy lh306 ,oa TaIPK1:RNAi ykbUl 
ds izkjafHkd [ksfrgj ls cht x.kuk ¼ch½ daVzksy lh306 
,oa TaIPK1:RNAi ykbUl dk cht HkkjA vkSlr cht 
Hkkj izR;sd cht ykbu ls 50 csrjrhc chtksa dks ysdj 
ekik x;k ¼,Q½ daVzksy lh306 ,oa TaIPK1:RNAi 
ykbUl dk vukt vkd`frfoKkuA daVzksy lh306 ,oa 
TaIPK1:RNAi ykbUl ls csrjrhc rjhds ls vkB cht 
fy, x, vkSj ykbZV ekbØksLdksi dk iz;ksx djrs gq, 
fp= fy, x,A mijh iSuy esa Vh2 chtksa ls ifjiDo 
nkus vkSj uhps ds iSuy esa Vh3 chtksa ls ifjiDo nkus 
fn[kk, x, gSaA ;gka iznf'kZr vkadM+s Vh 3 izksthUl ls 
fy, x, gSaA 
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¼bZ½

¼,Q½



 daVªksy C306 ,oa TaIPK1:RNAi ykbUl dks Pi ek=k 
ds fy, fo'ysf"kr fd;k x;kA daVzksy C306 dh 
rqyuk esa TaIPK1:RNAi ykbUl esa ifjiDo nkuksa esa 
Pi ek=k esa egÙoiw.kZ o`f) gqbZA S6-K-6 ,oa S16-D-9 
ykbu esa vf/kdre Pi Lrj ns[kk x;k] tks vkSlru 
Øe'k% 73-3 ,oa 18-5 izfr'kr jgkA iz'kfer IPK1 
xsgaw VªkaLtsfud ikniksa esa dqy QkWLQksjl ¼ih½ dh 
cnyrh gqbZ ek=k ns[kh xbZ] ftlus n'kkZ;k fd 
TaIPK1:RNAi ykbUl esa ih dk vfrlap;u c<+s gq, 
Pi ds dkj.k gS ¼vkd`fr 2½

 ;|fi VzkaLtsfud ikniksa essa Fe ek=k ifjorZu'khy 
Fkh] bu VªkaLtsfud ikniksa esa ukWu&VªkaLtsfud xsgwa 
dh rqyuk esa lapf;r Zn dh ek=k vf/kd FkhA bu 

vkadM+ksa us xsgwa esa ih, dh fuEurk dks n'kkZ;kA IPK1 
ds iz'keu ls Zn ,oa Fe lap;u gqvkA Zn ,oa Fe dk 
vf/kdre lap;u S6-K-3, S6-K-6, S16-D-9 esa ns[kus 
dk feyk ¼rkfydk 5-1½A TaIPK1:RNAi ykbUl ds 
ifjiDo T3 nkuksa esa ykSg esa 1-2&1-7 xq.kk vkSj ftad 
dh ek=k esa 1-3&2-3 xq.kk dh o`f) ns[kh xbZA 
rFkkfi] dsfY'k;e Lrj esa dksbZ egÙoiw.kZ o`f) ugha 
ns[kh xbZA

izeq[k miyfC/k;k¡ 

 TaIPK1 xsgwa esa fuEu QkbfVd vEy dks izkIr djus 
ds fy, mi;qDr gSA

 IPK1 xsagwa ds U;wuu us T3 Lrj ij laof/kZr Fe:PA ,oa 
Zn:PA eksyj vuqikr iznf'kZr fd;kA 
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xq.koÙkk lq/kkj ds fy, dsys dk vuqokaf'kd :ikarj.k 

Ikzeq[k vUos"kd %
fl)kFkZ frokjh

ifj;kstuk oSKkfud %
izoh.k voLFkh

ifj;kstuk v/;s;rk %
f'kokuh
uouhr dkSj

ifj;kstuk lgk;d %
uotksr dkSj

ifjp;

Hkkjrh; dsys essa izks&foVkfeu , (�-carotene) rRo esa 
lq/kkj ds fy, BIRAC }kjk foÙkiksf"kr tkjh ;g 
ifj;kstuk ^DohUlySaM ;qfuoflZVh vkWQ VSDuksykWth 
¼QUT½ vkLVªsfy;k ls Hkkjr dks dsys esa tSo&lao/kZu ,oa 
jksx izfrjks/k ds fy, izkS|ksfxdh dk fodkl ,oa 
gLrkarj.k* fo"k;d cgq&laLFkkxr ifj;kstuk dk ,d 
fgLlk gSA tSujs'ku 2 thu jpukvksa ds :ikarj.k ds 
ckn I;qVsfVo VªkaLtsfud ikniksa dks ifjiDork ,oa Qy 
fo'ys'k.k ds fy, usV&gkml esa gLrkarfjr fd;k 
x;kA ,dy QUT tSujs'ku 3 (Gen3) jpuk ls dbZ Lrj 
ds vkuqokaf"kd :ikarj.k iz;ksx fd, x, vkSj visf{kr 
la[;k esa fLFkfr;ka l`ftr dh xbZaA tSujs'ku 3 ds 
I;qVsfVo VªkaLtsfud ikniksa dks i;kZuqdwyu ds fy, 
feV~Vh ds crZuksa esa j[kk x;k vkSj MhchVh ds tSolqj{kk 
laca/kh ekxZfunsZ'kksa dk vuqlj.k djrs gq, fu;af=r 
i;kZoj.k esa j[kk x;kA

vuqla/kku izxfr

 ,fEcz;kstsfud lSy lLisa'ku ¼bZlh,l½ dYpj % 
bZlh,l dks vkuqokaf"kd :ikarj.k iz;ksxksa ds fy, 
l{ke bZlh,l cuk, j[kus gsrq nSfud rkSj ij 

fodflr ,oa lc&dYpj fd;k x;kA

 QUT ls izkIr tSujs'ku 3 dh thu jpuk ls 
VªkaLtsfud ikinksa dk fodkl % dYVhoj xzsaM usus ,oa 
jlFkkyh ds VªkaLtsfud ikS/kksa dk fodkl fd;k 
x;kA bu ikS/kkssa dks e`nk&ik=ksa] :fVax ,oa 
tfeZus'ku ehfM;e esa j[kk tk jgk gSA Lora= ,oa 
visf{kr la[;kvksa esa ?kVukvksa ds l`tu ds fy, 
vusd :ikarj.k iz;ksx fd, x, ¼vkd`fr 1½A

 tSujs'ku 2 ds VªkaLtsfud ikniksa dk uSV&gkml esa 
LFkkukarj.k % lhoh xzsaM usus ,oa jlFkkyh ds 
VªkaLtsfud ikS/kksa dks uSV&gkml esa LFkkukarfjr 
fd;k x;k ¼vkd`fr 2½A

 VªkaLtsfud ikS/kksa dk QhuksVkbi voyksdu %  
vf/kdka'k VªkaLtsfud ikS/kksa esa lkekU; QhuksVkbi ,oa 
lkekU; lao/kZu ns[kk x;kA gkykafd] Ubi>APsy2a 
jpuk ls fodflr dqN ykbUl] tgka APsy2a thu 
dh vfHkO;fDr dks ;qfcfDofVu lao/kZd us 
fofu;fer fd;k] us lqugjs jax ds iÙks QhuksVkbi 
n'kkZ, ¼vkd`fr 3½A ;g APsy2a dh vR;ar mPPk 
la?kVd vfHkO;fDr vkSj iÙkksa esa dsjksVsukWbM ds 
vR;ar mPp fu{ksi.k ds dkj.k gks ldrk gSA

mn~ns'; 1 % Hkkjrh; dsys esa izks&foVkfeu , ¼ihoh,½ jpuk dk gLrkarj.k ,oa 
ewY;kadu
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vkd`fr 1% tSujs'ku 3 dsys ds VªkaLtsfud ikS/kksa dk Lo&LFkkus e`nk&ik=ksa] :fVax ,oa tfeZus'ku ehfM;e esa 
iqulZ`tu 

vkd`fr 2% ukch ifjlj esa uo&fufeZr uSV&gkml esa tSujs'ku 2 VzkaLtsfud ikS/kksa dk lao/kZu

vkd`fr 3% ukch esa gfjr x`g ,oa uSV&gkml esa e`nk ik=ksa esa fodflr fd, tk jgs VªkaLtsfud ikS/kksa dk QhuksVkbi voyksdu

¼,½ iquuhZfor dksf'kdk,¡             ¼Ckh vkSj lh½ vdqfjr 'kwafVx

¼Mh½ rus ls tM+ dk fudyuk     

21

okf"kZd fjiksV 20162017

feVVh ds crZu esa ikS/ksa

`fodr ifRr;ka

lqugjs vkSj xqykch jax ds iRrs

, ch

lh Mh



ifjp; 

BIRAC }kjk foÙkiksf"kr vuqla/kku dk;Z ¼mn~ns'; 1½ 
D;q;wVh }kjk miyC/k djokbZ xbZ thu jpuk rd 
lhfer gS] tcfd ihoh, ds c<+s gq, vfHkO;fDr Lrj 
vkSj vrar% Hkkjrh; fdLeksa esa tSomiyC/krk ds laca/k esa 
laHkkfor ifj.kkeksa ij orZeku esa dksbZ yhM~l miyC/k 
ugha gSaA vr% geus dsys esa dsjksVsukWbM tSola'ys"k.k dh 
fu;a=d dk;Ziz.kkyh dks le>us ds mn~ns'; ls vUos"k.k 
dk;Z izkjaHk fd;kA dSjksVsukstsfud thu fof'k"V 
dsjksVsukWbM~l dh ek=k ,oa fdLe ds fu/kkZj.k esa 
egÙoiw.kZ Hkwfedk vnk djrs gSA DXS, PSY, LCY-e  ,oa 
CDD thu dsjksVsukWbM tSola'ys"k.k] vio/kZu ,oa 
lap;u esa nj lhfer djus okys ,atkbe ds :i esa 
lk{; jgsA Hkkjrh; dsys esa ihoh, dks le`) djus ds 
fy, j.kuhfr rS;kj djus gsrq Hkkjrh; dsys esa bu thuksa 
dh igpku] Dyksfuax ,oa foLr`r oxhZdj.k egÙoiw.kZ 
gSA 

vuqla/kku izxfr 

 fofHkUu mÙkdksa esa QhVksbZu flUFksl (MaPSY) thu 
vfHkO;fDr fo'ys"k.k % dUVzkfLVax mit ¼jlFkkyh 
,oa usanzu½ ds fofHkUu mÙkdksa esa rhu PSY le/kehZ 
(MaPSY1, MaPSY2, MaPSY3) dk vfHkO;fDr 
fo'ys"k.k fd;k x;k ¼vkd`fr 1 ,oa 2½A lkekU; rkSj 
ij] MaPSY le/kehZ dk vfHkO;fDr iSVuZ nksuksa 
mitksa esa ,d&leku Fkk] fdarq os fofHkUu mÙkdksa esa 
vyx&vyx Lrj ij vfHkO;Dr gq,A Qy esa 
jlFkkyh ds fcuk ids fNyds esa MaPSY2 dh 

VzkafLØIV ugha ns[kh xbZA jlFkkyh vkSj usanzu ds ids 
gq, xwns esa MaPSY1 ,oa MaPSY2 dh Øe'k% mPp 
VzkafLØIV ns[kh xbZA

 daVªkfLVax mitksa ls MaPSY2 le/kehZ dk 
i`FkDdhdj.k] Dyksfuax ,oa oxhZdj.k % usanzu 
(NEN-PSY1, NEN-PSY2, NEN-PSY3) ,oa jlFkkyh 
(RAS-PSY1, RAS-PSY2, RAS-PSY3) ds iw.kZdkfyd 
thu vuqØe.k us bUk&flfydks fo'ys"k.k ds fy, 
oxhZdj.k gsrq laof/kZr fd;k x;kA

 dk;kZRed lEiwjd fo'ys"k.k % ;g fu/kkZfjr djus ds 
fy, fd D;k 6 MaPSY ((NEN-PSY1, NEN-PSY2, 
NEN-PSY3, RAS-PSY1, RAS-PSY2, RAS-PSY3)  
izksVhUl esa dk;kZRed fØ;kdyki gSa] izR;sd thu ds 
QRF dks pYrc IYkkt+feM esa Dyksuhd`r rFkk pAC-
85b ds lkFk E.coliTOP10F esa lg&:ikarfjr fd;k 
x;kA bls ns[kus ij irk pyk fd lg&:ikarfjr 
dksf'kdkvksa esa daVzksy oSDVj pAC-85b ¼dksbZ jax 
ugha½ dh rqyuk esa xgu ihyk jax lkeus vk;k] 
ftlus iznf'kZr fd;k fd lHkh 6 MaPSY us chVk 
dSjksVhu dh lap;u esa rhozrk ykbZ] fdarq ,atkbe ds 
fofHkUu Lrjksa ds fØ;kdyki ds lkFk ¼vkd`fr 3,½A 
mPpre chVk dSjksVhu ek=k pTrc-NEN-PSY3 ls 
:ikarfjr cSDVhfj;k esa ik;k x;k] tcfd U;wure 
pTrc-RAS-PSY3 esa fjdkWMZ fd;k x;kA ;g 
O;fDrxr :i ls :ikarfjr pTrc-NEN-PSY1-3 ,oa 
pTrc-RAS-PSY1-3 Iykt+feM daVzksy esa fcYdqy Hkh 
ugha ik;k x;kA

mn~ns'; 2 % Hkkjrh; dsys esa izks&foVkfeu ̂,* ds laof/kZr tSo&la'ys"k.k ds 
fy, eSVkckWfyd bathfu;fjax

vkd`fr 1% Hkkjrh; dsys dh daVzkfLVax mit dh fofHkUu dksf'kdkvksa esa PSY thu dk Lisf'k;ksVsEiksjy fj;y&VkbZe ihlhvkj vfHkO;fDr 
fo'ys"k.kA
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¼ch½ uSUnuh



vkd`fr 2% dsys dh dksf'kdkvksa esa PSY 
thu dk Lisf'k;ksVsEiksjy fj;y&VkbZe 
ihlhvkj vfHkO;fDr fo'ys"k.kA VªkafLØIV 
vfHkO;fDr izksQkby fcuk ids@ids gq, 
xwns ¼,½ ,oa fNyds ¼ch½ jlFkkyh vkSj 
usanzu mitksa esaA lkaf[;dh fo'ys"k.k 
LVwMsaV~l is;MZ Vh&VSLV dk iz;ksx djrs 
gq, fd;k x;kA

vkd`fr 3 % dk;kZRed lEiwjd fo'ys"k.k ¼,½ pAC-85b ¼daVzksy½ okys E.coli dYplZ ,oa PSY le/kehZ (NEN-PSY1-3 ,oa RAS-PSY1-3) ls 
lEiwfjr jaxhu QhuksVkbi ¼ch½ usanzu ,oa jlFkkyh ds PSY1-3 okys Iykt+feM~l pAC-85b ,oa pTrc ls lEiwjd gksus ds ckn E.coli dksf'kdkvksa 
esa chVk dSjksVhu dk lkanz.kA  

izeq[k miyfC/k;ka

 tSujs'ku 2 ds 100 VªkaLtsfud ikS/kksa dks lao/kZu ,oa 
ifjiDo djus ds fy, uSV&gkml esa LFkkukarfjr 
fd;k x;kA 

 jLFkkyh ,oa uSUnzu mitksa ls dqy 6 MaPSY dk 
iqFkDdhj.k ,oa dyksuhdj.k fd;k x;kA leLr 

MaPSY dk eksfVQ fo'ys"k.k ,oa dk;kZRed 
lEiwjdrk fo'ys"k.k iwjk fd;k x;kA vuqØeksa dks 
thucSad MkVk iqLrdky; esa fuEu mikxeu 
la[;kvksa ds varxZr fjdkWMZ fd;k x;k% NEN-PSY1 
(KT336800),  NEN-PSY2 (KT336801), NEN-PSY3 
(KT336803), RAS-PSY1(KT336804), RAS-
PSY2(KT336805), RAS-PSY3(KT336807)
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¼ch½ 
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dk;ZØe&2
loaf/kZr ikSf"Vdrk ,oa mRikndrk ds fy, 
ekdZj ,oa thu [kkst gsrq dEI;wVs'kuy 
tSfod i)fr;ka
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[kk| Qly thuksEl] VªkafLØIVkse ds vkadM+ks dh [kkst ,oa rqyukRed 
fo'ys"k.k ds fy, mUur ,YxksfjnEl] MkVkcsl] i)fr ,oa izfØ;k dk fodkl 
rFkk y?kq RNA vk/kkfjr fu;eu

Ikzeq[k vUos"kd %
Jhdkar lqHkk"k ea=h

vuqla/kku v/;s;rk %
vuwi fd'kksj flag xqtZj
jkftUnj xqIrk

,pihlh ,fIyds'ku liksVZ bathfu;j %
vfHkthr flag iaokj

ifjp; 

BLAST  thukse ,oa izksVhu flDosal ,uksVs'ku fo'ys"k.k 
ds fy, vf/kdre mi;ksx esa yk;k tkus okyk miLdj 
gSA BLAST+ ,Yxksfjn~e l{ke gS] fdarq ;g mPp 
dk;Zfu"iknu dEI;wfVax DyLVj ¼,pihlh½ lSVvi dk 
iz;ksx ugha dj ikrkA ;|fi] ;s izfØ;k dks rst djus 
ds fy, gesa eYVhFkzsfMax dk iz;ksx djus dh lqfo/kk nsrk 
gS] fdarq fQj Hkh ;s ,pihlh lSVvi dh dEI;wVs'kuy 
ikWoj dk bLrseky ugha dj ikrkA le; ds lkFk gekjs 

ikl mPp dk;Z fu"iknu okyh csgrj DyLVj lSVvi 
lqfo/kk,a gSa] fdarq mudh dEI;wVs'kuy ikWoj lekukarj 
dksM~l ds lkFk gh iz;ksx esa ykbZ tk ldrh gSaA BLAST 
,Yxksfjn~e ds dk;kZUo;u dh fofHkUu lekukarj 
i)fr;ka miyC/k gSa] ftUgsa cgqr le; igys iqjkus 
BLAST ,Yxksfjn~e ls fufeZr fd;k x;k FkkA dbZ o"kksZa ls 
bUgsa viMsV ugha fd;k x;k] vafre viMsV 2013 esa 
fd;k x;k FkkA geusa BLAST+ dh lhekvksa dk nwj djus 
dk izz;kl fd;kA BLAST jSij ,d yphyk jSij gS] tks 

mn~ns'; 1 % BLAST jSij i)fr ds fodkl ls ck;ksykWftdy flDosal ,uksVs'ku 
,Dlhyjs'ku % BLAST+ ds fy, ,d lkekukarj lek/kku

vkd`fr 1 % ;qfVfyVh izokg vkjs[k

Query File

Input Submission using CLI

BlastWrapper

1. Blast Version : ncbi-

blast-2.2.29

2. Uses BiPython

Modules

2. Does Query

frigmentation for

efficient resource 

utilization

3. Submits blast jobs on

compute nodes

Q
ue

ry
 fr

am
en

t 

Q
uery fram

ent 

Queue 

Compute

Available?

Compute

Available?

Compute

Available?

Compute

Available?

Not

No

Query file returned to Queue 

Yes: Submitted on Computer

Yes: Submitted on Computer

Yes: Submitted on Computer

Yes: Submitted on Computer

If compute fails

in between?

Merged

Result File

Logs Maintained 

Results by all computes are merged 
Fragments are submitted on compute Nodes

LOG
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,pihlh lSVvi ds lkFk vPNk dk;Z djrk gS vkSj gesa 
eYVhizkslSlj iz.kkyh ij BLAST+ ds uohure laLdj.k 
dk mi;ksx djus dh lqfo/kk nsrkk gSA bl ifj;kstuk esa 
lalk/kuksa ds vf/kdre iz;ksx ds fy, BLAST+  dks 
pykus okyh ,d vklkuh ls dfUQxj fd, tk ldus 
okys ,oa deh dks lg ldus okyh i)fr dk fodflr 
dh tk,xkhA jSij i)fr dk mi;ksx djus ds fy, oSc 
iksVZy fodflr fd;k tk,xkA

vuqla/kku çxfr

 dEI;wVj uksM~l ij BLAST+ dk;Z izLrqr djus ds 
dksM iwjs dj fy, x, gSaA

 deh dks lg ldus okys ;a=jpuk fØ;kfUor dh 
tk pqdh gS ¼vkd`fr 1½A

 i)fr dk ijh{k.k ,oa csapekfdZax dh tk jgh gSA

 i)fr ds fy, oSc iksVZy dk MkVkcsl fMt+kbu 
dk;kZUof;r dj fy;k x;k gSA

 ewyHkwr VSEIysV~l ,oa dksM~l ifjdfYir dj fy, 
x, gSaA

mn~ns'; 2 % ikni miRNA vfHkO;fDr ,Vyl MkVkcsl ,oa oSc,fIyds'kUl dks 
le`) djuk

ifjp; 

ukch }kjk izkjaHk dh xbZ ikni miRNA vfHkO;fDr 
,Vyl MkVkcsl ,oa oSc,fIyds'kUl] PmiRExAt dk 
iz;ksx thu fu;eu dh iSVuZ [kkst ,oa mlds 
iqufuZekZ.k ds fy, fd;k tk jgk gSA bl oSc lalk/ku 
dks vkSj vf/kd le`) cukus ds fy, blesa vf/kd ikni 
iztkfr;ksa ,oa MkVklSV~l tksM+s tk jgs gSaA lHkh iwoZ 
fo'ysf"kr MkVkcsl dks vkSj vf/kd uohu miRNA dh 

igpku ds fy, iqu% fo'ysf"kr fd;k tk,xkA ;g 
ifj;kstuk ikni iztkfr;ksa esa uohu ,oa ifjiDo 
miRNA dh igpku ls lacaf/kr gSA igpku dh xbZ 
miRNA dks mudh iztkfr;ksa ,oa dksf'kdk fof'k"Vrkvksa 
ds fy, oxhZd`r fd;k tk,xkA miyC/k MkVkcsl esa ls 
xsgwa] pkoy vkSj edbZ ds fy, uohu miRNA dh [kkst 
dh tk,xhA lkFk gh] u, ikniksa dh iztkfr;ksa dh 
vfHkO;fDr izksQkby ,oa vU; fo'ys"k.k PmiRExAt esa 
tksM+s tk,axsA

vkd`fr 2 % 10 
vfHkO;fDr Lrj Jsf.k;ksa 
esa Øelwpd NkaVs x, 
uohu miRs dk ghVeSi
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vuqla/kku çxfr

 uohu miRNA dh Hkfo";ok.kh ds fy, 
,jkfcMksifll Yk?kq RNA MkVklsV dks iqu% 
fo'ysf"kr fd;k tk,xkA

 uohu ,oa ,jkfcMksifll dh Kkr miRNA ds fy, 
vfHkO;fDr eSfVªDl fodflr fd,  x,A 
¼vkd`fr 2½

 mÙkd vf/kekU; miRNA dh igpku dj yh xbZ gSA

 lacaf/kr fodkl Lrjksa ij miRNA dk varjh; 
vfHkO;fDr fo'ys"k.k fd;k x;kA ¼vkd`fr 2½

 taxyh fdLe ds E;qVsaV ikS/kksa ls izkIr vkadM+ksa dk 
iz;ksx djrs gq, laHkkfor uohu miRNA dh 
bu&flfydks oS/khdj.k fd;k x;kA

izeq[k miyfC/k;ka 

 ,jkfcMksifll ds fy, ,d xSj&vuko';d Kkr 
,oa uohu miRNA MkVkcsl rS;kj fd;k x;kA

 ,jkfcMksifll miRNA ds fy,] cgq&fØ;kvksa ds 
lkFk] MkVkcsl ,oa oScbaVjQsl (PmiRExAt) dk 
fodklA 
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vkd`fr 3 % uohu miRNA y{;ksa dk thu vkWuVksykWth oxhZdj.k ¼griGa dk iz;ksx djrs gq, fo'ys"k.k fd;k x;k½ 

GO annotation



30

okf"kZd fjiksV 20162017



31

okf"kZd fjiksV 20162017

dk;ZØe&3 
Qly lq/kkj ds fy, ewYkHkwr tSfodh 
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ifjp; 

B-ZIP  izksVhu Mk;efjd VªkafLØI'ku QSDVlZ (TFs) ds 
c`gr~ ifjokj ls lEcU/k j[krs gSaA ;s TFs pkgs 
gkseksfMejkbZt gksa ;k gSVjksfMejkbZV vkSj y?kq ¼6&10 
csfll½ fdarq fof'k"V Mh,u, vuqØeksa dks thukse&okj 
cka/krh gksaA B-ZIP i'kqvksa ,oa ikS/kksa nksuksa esa yxHkx 
leLr tSfod izfØ;kvksa ds fu;a=d gksrs gSaA ikS/kksa esa ;s 
ikni gkseksZUl ¼lsfylkbfyd] tSleksfud ,oa 
,cflfld vEy½ lSusfl,al] iSFkkstu izfrj{kk] 
ck;ksfVd ,oa vck;ksfVd ncko] ,fitSusfVDl ,oa cht 
fodkl] ifjiDork ,oa tehZdj.k ds nkSjku dh 
izfrfØ;k esa ln`'k thuksa ds izksRlkgd {ks= dks cak/k dj 
mRNA dh vfHkO;fDr dks fu;af=r djrs gSaA 
lajpukRed lekurkvksa ,oa iwjh rjg ls LIk"V mRizsjd 
lfØ; LFkkuksa ds vHkko esa bu izksVhuksa dk yf{kr djuk 
dfBu ekuk tkrk gSA B-ZIP izksVhu ds Yk?kq v.kq 
fujks/kdksa dh igpku ds fy, iwoZ esa fd;k x;k iz;kl 
fof'k"Vrk dh deh ds dkj.k NksM+uk iM+kA fof'k"Vrk 
dh leL;k ds lek/kku ds fy,] fMt+kbu fd, x, 
izksVhu fujks/kd (DPI) vFkok izksfV;ksfeeSfVDl ,d 
vkd"kZd ,oa izHkkoh fodYi gSA DPI dks ,d mPp 
,fQfuVh ,oa fof'k"V fujks/kd ds :i esa dk;Z djus ds 
fy, yf{kr v.kq dh dqN fo'ks"krk,a bl izdkj gksuh 
pkfg,a & ¼1½ yf{kr vfHkizk; Li"V gksuk pkfg, ¼2½ bls 
ifjdfYir fd, x, izksVhu ds lkFk fØ;k djus ds fy, 

mn~ns'; % ifjdfYir iSIVkbZM fujks/kdksa }kjk vjchMksfQfll Fkkyhvkuk esa cht 
ifjiDork thu ds fu;eu esa lafyIr ,d VªkafLØI'ku QSDVj B-ZIP53 dk 
Mh,u,&ckbafMax fo'ys"k.k

rS;kj gksuk pkfg, ¼3½ taxyh fdLe ,oa ifjdfYir 
izksVhu bu&foVªks o bu&ohoks fØ;kvksa ds fy, lfØ; 
gksus pkfg,A gekjk izLrko ifjdfYir izksVhu fujks/kd 
A-ZIP53 vkSj blds pkj O;qRiUuksa (A�E, R�E, N�A ) 
,oa Mcy E;qVsaV (A� E, N� A) dk le;&vk/kkfjr 
rjhds esa Mh,u, vkc) taxyh fdLe B-ZIP53 esa 
LFkkukarfjr djus esa mudh l{kerk dh xfrdh dk 
v/;;u djuk gSA lkFk gh] IC50 ,oa LFkkukarj.k 
ekinaMksa dk iz;ksx tSfod laxr le; lhek esa dk;Z 
djus okys izksVhu fujks/kdksa dk p;u djus esa fd;k 
tk,xkA DPI dks vfHkO;Dr djus okys VªkafLtSfud 
,jkfcMksifll gesa B-ZIP53 ds uohu fØ;k'khy 
Hkkxhnkj igpkuus esa lgk;rk iznku djsaxs rFkk bUgsa 
chtjfgr Qy iSnk djus ds fy, Hkh yf{kr fd;k 
tk,xkA

vuqla/kku çxfr

orZeku iz;kl esa geus B-ZIP 53 ij /;ku dsfUnzr fd;k 
gS] tks fd Arabidopsis thaliana esa cht fodkl ds 
ifjiDork pj.k ds nkSjku cht&fof'k"V thu dks 
fu;af=r djus esa lafyIr ,d VªkafLØI'ku QSDVj gSA 
cht jfgr Qy ds fodkl ds fy, bl ladYiuk ds 
lk{; ds :i esa B-ZIP 53 ,d mYys[kuh; fujks/kd v.kq 
gSA B-ZIP 53 izksVhu esa lh&VfeZuy dksbYM dksby {ks= 
,oa ,d ,u&VfeZuy ewyHkwr Mh,u, ca/kudkjh {ks= 
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ikS/kksa esa cht fodkl ,oa ifjiDork dk VªkafLØI'kuy fu;eu

Ikzeq[k vUos"kd
fodkl _f"k

vuqla/kku v/;s;rk
izrhd tSu



gksrk gS] tks Mh,u, dh vuqifLFkfr esa vlajfpr jgrk 
gS vkSj Mh,u, ckbafMax esa dq.Myhnkj lajpuk dk 
fuekZ.k djrk gSA vr%] vlajfpr ,u&VfeZuy {ks= DPI 
}kjk n[ky ds fy, ,d mÙke y{; iznku djrk gSA B-
ZIP 53 Mh,u, ckbafMax dk ,d fof'k"V izksVhu fujks/kd 
ifjdfYir djus ds fy,] geusa taxyh fdLe B-ZIP 53 
ds Mh,u, ckbafMax {ks= dks foKrkiwoZd ifjdfYir 
fd, x, XyqesfVd vEy ls Hkjiwj iSIVkbZM ls cny 
fn;kA ifjdfYir izksVhu dks A-ZIP 53 dgk x;kA 
ijkscSaxuh iksyjkbts'ku ¼,Qih½ rduhd dk iz;ksx 
djrs gq, ifjdfYir izksVhu vkSj blds O;qRiUuksa dk 
taxyh fdLe B-ZIP 53 ds Mh,u, ca/ku dk;Z dks jksdus 
esa budh l{kerk dk ijh{k.k fd;k x;kA vkd`fr 1 esa 
,Qih izksVksdkWy dk ;kstukvkjs[k fn[kk;k x;k gSA 
,Qih ,d ykHkdkjh tkap i)fr gS] D;ksafd ;g ,d 

lek/kku rduhd gS vkSj ;g lPph FkeksZMk;ufed 
fLFkfr;ksa dk yxHkx vuqdj.k djrh gSA

B-ZIP 53 ,oa A-ZIP 53 ds chp fofHkUu DPI ,oa 
ghfVjksfMej tfVy jpukvksa dk fMt+kbu

DPI dh dk;Z{kerk dk ewY;kadu djus ds fy,] B-ZIP 
53 dk iz;ksx ,d yf{kr v.kq ds :i esa fd;k x;kA 
fofHkUu DPI, ftUgsa lkewfgd :i ls A-ZIP dgk x;k] 

vkd`fr 1 % ,Qih rduhd dk ;kstuk vkjs[k ¼,½ eqDr Mh,u, 
rsth ls fxjrs gSa vkSj ,Qih flXuy de gksrk gS ¼ch½ B-ZIP izksVhu 
dh Mh,u, esa ckbafMax ls bldh fxjkoV nj esa deh vkrh gS vkSj 
blls ,Qih flXuy c<+rs gSa ¼lh½ DPI A-ZIP }kjk B-ZIP  Mh,u, 
ckbafMax dk jks/k] fpg~fur Mh,u, dks eqDr djrk gS] ftlesa vc 
rsth ls fxjkoV vkrh gS vkSj mPp ,Qih flXuy izkIr gksrs gSaA

vkd`fr 2 % ¼,½ A-ZIP 53 }kjk B-ZIP 53 dh Mh,u, ckbafMax ds 
jks/k dks n'kkZrh rduhd ¼ch½ B-ZIP53 ,oa fofHkUu 
A-ZIP53 dk vuqØe iafDrc) gksuk

ifjdfYir fd, x,A fu"d"kksZa us fn[kk;k fd 
bDoheksyj lkanz.kksa ij A-ZIP 53 us B-ZIP 53 dh 
Mh,u, ckabfMax dks iwjh rjg ls lekIr dj fn;k 

¼vkd`fr 2,½A vkd`fr 2 ch esa fofHkUu A-ZIP 53 DPI dh 
vfeuks vEy ds vuqØeksa esa iafDrc)rk fn[kkbZ xbZ gSA 
vkd"kZd ,oa izfr{ksid fØ;k,a Øe'k% fod.khZ; iafDr 
,oa lrr~ o VwVs oxkZdkj dks"Bdksa esa fn[kkbZ xbZ gSaA

B-ZIP 53 ,oa A-ZIP 53 izksVhu ds c<+s gq, lkanz.k dk 
VkbVªss'ku

B-ZIP 53 dh Mh,u, ckbafMax fujks/kdrk esa ifjdfYir 
iSIVkbM~l dh l{kerk dh tkap ds fy, ,Qih dk 
iz;ksx fd;k x;kA vkd`fr 3A esa 5 Q~yksjkslhu 
oxhZdj.k okys Mh,u, ds 5nM dh B-ZIP53 izksVhu 
ca/kdrk ds c<+rs gq, VkbVªs'ku dks fn[kk;k x;k gSA 
laxf.kr fMlksfl,'ku dkWULVsaV ¼dsMh½ 71nM FkkA-

¼,½
A-ZIP53

DNA
-
+

-
+

1
+
+

3
+
+

5 M
+
+

L
-3

L
-2

def

DEF

LEQ

DER

LEQ

DER

LEQ

DER

LEQ

DER

LEQ

B-ZIP53

A-ZIP53

A-ZIP53 (AE)

A-ZIP53 (RE)

A-ZIP53 (NA)

A-ZIP53 (AE, (NA)

gabcdef gabcdef

KRKRMIS

RAEELAR

KRKRMIS

KRKRMIS

RAEELAR

EAEELAR

KRKRMIS

RAEELAR

KRKRMIS

RAEELER

NRESARR

ENEELER

NRESARR

ENEELER

NRESARR

ENEELER

NRESARR

ENEELER

NRESARR

EAEELEK

L
-1

L
0

gabcdef

SRMRKQK

SRMRKQK

SRMRKQK

EAEELEQ

EAEELEQ

EAEELEQ

SRMRKQK

EAEELEQ

SRMRKOK

EAEELEQ

gabcdef

ELAELEN

QLGDLIN

ELAELEN

QLGDLIN

ELAELEN

QLGDLIN

ELAELEN

QLGDLIN

ELAELEN

QLGDLIN
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vkd`fr 3 % ,Qih rduhd Mkst+ vkfJr ckbafMax n'kkZrs gq, ¼,½ B-
ZIP 53 ds c<+rs gq, lkanz.k dh mifLFkfr esa Mh,u, okys Q~yksjkslhu 
yscy ds th&ckWDl dh 5nM dh ,Qih oSY;w ¼ch½ DPI A-ZIP53 }kjk 
B-ZIP53 dk LFkkukarj.kA 60 feuV ds m"ek;u ds ckn ,Qih 
flxuy fjdkWMZ fd, x,A IC50 oSY;w izkIr djus ds fy, ¼ch½ ls izkIr 
vkadM+s fQV fd, x,A

ZIP53 ds c<+rs gq, lkanz.k dh mifLFkfr esa flxuy 
de gq,A ,fulksVªkWih ewY;ksa dk ekiu fd;k x;k rFkk 
izkIr fd, x,  IC50 ewY; 324.4 nM FksA

¼,½ ikap izeq[k udkjkREkd izksVhu BZIP 53 dks 
Mh,u , ds fy, foLFkkfir djuk 

FP dk mi;ksx dj ikap DPI dh Jerk tkWph xbZ  
(AZIP53), ZIP53 (AE), AZIP53(AE), AZIP53 
(R3), AZIP53 (NA), A-ZIP53 (AE, NA) 

(vkd`fr 4 A-ZIP 53 ds fofHkUu fofHkUu laLdj.kksa }kjk 
B-ZIP 53 ds le; vk/kkfjr LFkkukarj.k dk v/;;u ;g 
le>us ds fy, fd;k x;k fd FkeksZMk;ufed fLFkjrk 
gSVjksfMfejkbts'ku dh nj dks dSls izHkkfor djrk gSA 
Q~yksjkslhu yscy okys 28 bd ds DNA ds 5nM dks 1 
?kaVs ds fy, 1uMB-ZIP53 ds lkFk m"ekf;r fd;k 
x;kA vkd`fr 4 esa ikap izcy udkjkRed izksVhu ds 10 
eksyj ,Dlsl ds ckn ,Qih flxuy ds {k; dks 
fn[kk;k x;k gSA izR;sd oØ fuEufyf[kr lehdj.k ds 
vuqlkj fQV fd;k x;k %

Co*exp(-k*x)

tgka Co 'kwU; le; esa ,Qih ewY; gS] x ?kaVksa esa le; gS 
vkSj k LFkkukarj.k fLFkjkad gSA k ds ewY; rkfydk 1 esa 
fn, x, gSaA

izeq[k miyfC/k;ka

geus mPp&FkzqiqV Qyksjkslsal iksyjkbts'ku rduhd 
dk iz;ksx djrs gq, yf{kr B-ZIP 53 TFs dh Mh,u, 
ckbafMax ds jks/k ds fy, ikap ifjdfYir iSIVkbM 
fujks/kd fodflr fd, x,A

 geus A-ZIP 53 ,oa blds O;qRiUuksa (A� E),(N�
A),(R�E ), ,oa (A�E), ( N�A )] tks B-ZIP53 Mh,u, 
ds izfr lfØ; Fks] dk ijh{k.k fd;kA Mh,u, dks 
yf{kr djus ds fy, B-ZIP53 dh ckbafMax dks tSy 
f'kQ~V eksfcfyVh rduhd ls iznf'kZr fd;k x;kA

 lkFk gh A-ZIP53 ,oa blds O;qRiUuksa dk iz;ksx 
djrs gq, B-ZIP53 dh Mh,u, ckbafMax ds jks/k dk 
ijh{k.k fd;k x;k rFkk ik;k x;k fd bu MhihvkbZ 
esa vyx&vyx LFkkukarj.k lEc)rk,a gSaA

vkd`fr 4¼Åijh iSuy½% ifjdfYir FPIS )kjk iYkksVkslhu yscyhd`r 
Mh,u, ls vkc) B-LIP53 dk le; fuHkZj LFkkukarj.k@LFkkukarj.k 
nj dks mijksDr lw= ds vuqlkj izkIr fd;k x;k rFkk izkIr eku 
rkfydk fuUu iSuy esa n'kkZ, x, gSaA

Protein      k × 10-3

B-ZIP53 

B-ZIP53 + A-ZIP53    16 ± 3

B-ZIP53 + A-ZIP53 (AE)   37 ± 4

B-ZIP53 + A-ZIP53 (NA)   46 ± 4

B-ZIP53 + A-ZIP53 (RE)   63 ± 6

B-ZIP53 + A-ZIP53 (AE,NA)  67 ± 5

Rkfydk 1 % fofHkUu A-ZIP53 ds fy, LFkkukarj.k fLFkjkad
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dk;ZØe&4 
csgrj LokLF; ds fy, dk;kZRed [kk| inkFkZ 
,oa U;qVªkL;qfVdy
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ifjp;

eksVkik rFkk mlls tqM+h p;kip; okyh tfVyrk,a 
¼balqfyu çfrjks/k] Vkbi 2 Mk;fcVht] ân;okfgdk 
laca/kh leL;k,a vkSj dSalj ds dqN :i½ fo'oHkj esa 
LokLF; gsrq Hkkjh fpark dk fo"k; gSaA cSBdj dke djus 
dh thou'kSyh vkSj vf/kd dSyksjh xzg.k djuk blds 
çeq[k dkj.k gSa] ftldh ifj.kfr ean tBjkfXu] 
v‚DlhMsfVo ncko vkSj ykHknk;d vka= lw{etSfodrk 
ds g`kB esa gksrh gSA eksVkik de djus dh orZeku 
vkS"kf/k;ka vius Kkr nq"çHkkoksa ds QyLo:i oSdfYid 
vkSj lqjf{kr mik;ksa dh t:jr dks mtkxj djrh gSaA 
gekjs iwoZ ds v/;;u lq>krs gSa fd 'kq) Tokj&cktjk 
vkSj pksdj dk miHkksx vkgkj mRçsfjr eksVkis esa deh 
yk ldrk gSA Tokj&cktjk tSls NksVs vuktksa ls 
i`Fkdh—r vkgkjh; js'ks mPp olk;qä vkgkj mRçsfjr 
cnykoksa ds fu;eu esa viuh Hkwfedk ds fy, vUosf"kr 
ugha fd, x, gSaA blds vfrfjDr xV cSDVhfj;y 
ekWM~;qysVlZ ds :i esa uohure #fp us gesa ew"kdksa esa 
mPp olk;qDr vkgkj ls gksus okys ifjorZuksa dks jksdus 
esa Tokj ,oa cktjk ls izkIr ikWfyfQukW;y le`) lRoksa 
dh Hkwfedk dk irk yxkus esa lgk;rk iznku dhA

vuqla/kku izxfr

foxr esa geus fuEu ds ykHknk;d çHkkoksa dks çfrosfnr 

fd;k Fkk&¼,½ fQaxj fefyV ¼ch½ ew"kdksa esa mPp olk 
mRçsfjr cnykoksa dks jksdus esa dksnks fefyV 'kq) 
vukt@pksdj dh vuqiwjdrk vkSj ¼lh½ bu&foVªks 
lSy dYpj e‚My dk ç;ksx djrs gq, 'kksFk ds fu;eu 
e s a f e fyV u‚u&LVkp Z  M k;Vj h Qkbcj 
¼,evkbZ&,u,lMh,Q½ dh 'kksFkjks/kh Hkwfedk ¼Mh½ 
ew"kdksa esa mPp olk ;qDr vkgkj ls gksus okys ifjorZuksa 
dks jksdus esa fQaxj feysV ¼,Q,e&,u,lMh,Q½ ls 
izkIr xSj&olk;qDr vkgkjh; Qkbcj dh izfrj{kkRed 
l{kerk ¼okf"kZd çfrosnu 2013&14] 14&15 ,oa 
2015&16½A ;gka ij ge ew"kdksa esa mPp olk mRçsfjr 
cnykoksa dks jksdus esa ,Q,e ,oa ds,e dh 
ikWfyfQukW;y le`) lRoksa ds ykHknk;d çHkkoksa dks 
çfrosfnr dj jgs gSaA ikWfyfQukW;y le`) lRo 
feFksukWy ds lkFk cktjs ds vkVs dks fu"df"kZr djds 
rS;kj fd, x,A ew"kdksa dks fuEufyf[kr lewgksa esa ckaVk 
x;k & lkekU; iSysV vkgkj lewg ¼NPD,n5) ( mPp 
olk;qDr vkgkj lewg (HFD; 60% mtkZ olk ls mRiUu 
dh xbZ] n5) ( HFD+FM-PE lewg (n5;500mg/kg 
'kjhj Hkkj); HFD+KM-PE lewg (n5;500mg/kg 'kjhj 
Hkkj); NPD+FM-PE lewg (n5;500mg/kg 'kjhj Hkkj); 
NPD+KM-PE lewg(n5;500mg/kg 'kjhj Hkkj) leLr 
iz;ksxksa esa] 'kjhj ds Hkkj dks iz;ksx lekIr gksus rd ¼8  
lIrkg rd½ vkof/kd rkSj ij ekWfuVj fd;k x;k 

mn~ns'; 1% ew"kdksa esa mPp olk;qä vkgkj mRçsfjr ifjorZuksa ij cktjk ds 
tSo&lfØ; la?kVdksa dk izHkko
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p;kip; jksxksa ds izca/ku ds fy, dk;Zuhfr ds :i esa xV cSDVhfj;k dk 
YkkHkdkjh mi;ksx

vUos"kd
dkafr fdj.k dksaMsiqMh
egsUnz fc'uksbZ

vuqla/kku v/;s;rk
'k'kkad flag
/khjsUnz izrki flag
izKka'kq [kjs
ijenhi flag



leLr vkdaM+ksa dks leqfpr lkaf[;dh ijh{k.kksa dk 
iz;ksx djrs gq, fo'ysf"kr fd;k x;kA

mPp olk;qDr vkgkj ls gksus okys ifjorZuksa dks 
jksdus ds fy, ,Q,e ,oa ds,e ls ikWfufQukWy 
le`) lRo

,p,QMh vkgkj [kkus okys ew"kdksa dk Hkkj lkekU; 
iSysV vkgkj ¼,uihMh½ [kkus okys ew"kdksa dh rqyuk esa 
egÙoiw.kZ <ax ls c<+k] tcfd ds,e&ihbZ ,oa 
,Q,e&ihbZ vuqiwjdksa us ,p,QMh mRizsfjr eksVkis dh 
jksdFkke dh ¼vkd`fr&1, ,oa ch½A okblsjy 
,fMiksflVh ds ekdZj yh bUMSDl ,oa ch,evkbZ] 8 
lIrkg rd ,p,QMh vkgkj nsus ls c<+ x,] tcfd 
ds,e&ihbZ vuqiwjdksa us mudh o`f) dks jksdk vkSj 
,Q,e&ihbZ vuqiwjdksa us dksbZ fo'ks"k jksdFkke iznf'kZr 
ugha dhA ds,e&ihbZ vuqiwjdksa us lhje VªkbfXyljkbZM 
ek=k esa o`f) dks jksdk] tks ,p,QMh ew"kdksa esa c<+k gqvk 
Fkk] tcfd ,Q,e&ihbZ vuqiwjdksa us dqN ?kVko 
fn[kk;k] gkykafd ;g dqN egÙoiw.kZ ugha Fkk ¼vkd`fr 

1bZ½A leLr izk;ksfxd lewgksa esa vkSlr nSfud [kk| 
xzg.k] lhje VksVy dksysLVªky] ,yMh,y ,oa ,pMh,y 
dh ek=k leku Fkh ¼vkd`fr 1,Q ,oa ,p½A fnypLi 
;g jgk fd ,p,QMh vkgkj nsus ds ckn dksysLVªky dk 
,Fkhjkstsfud Hkkx esa o`f) gks xbZ] tks fd d,e&ihbZ 
vuqiwjdrk ds ckn #d x;k] tcfd ,Q,e&ihbZ 
vuqiwjdksa us dksbZ izHkko iznf'kZr ugha fd;k ¼vkd`fr 1½A 

,p,QMh vkgkj [kkus okys ew"kd esa mPp foljy 
eksVkik ,oa cM+s vkdkj ds ,fMikslkbV~l Fks] tcfd 
ds,e&ihbZ ,oa ,Q,e&ihbZ vuqiwjdrk okys ew"kdksa esa 
de foljy eksVkik FkkA ,Q,e ,oa ds,e&ihbZ us 
bUlqfyu ds laosnu'khyrk esa lq/kkj fd;k vkSj 
izfØ;kjrk lwtu ls izfrj{kk dhA ds,e&ihbZ us xV 
cSDVhfj;k fMLck;ksfll dks izfrykse fd;k] tcfd 
,Q,e&ihbZ us ,p,QMh QhfMax ds ckn dsoy 
QehZD;wV~l Lrjksa dks ?kVk;kA ihbZ vuqiwjdksa dk 
fofHkUu izk;ksfxd lewgksa ds ,llh,Q, Lrjksa ij dksbZ 
izHkko ugha FkkA

vkd`fr 1 % mPp olk;qDr vkgkj ds 
lkFk&lkFk ds,e&ihbZ ,oa ,Q,e&ihbZ 
vuqiwjdksa dk fuEu ij izHkko & ¼,½ 
'kjhj ds Hkkj esa izxfr ¼ch½ 'kjhj ds Hkkj 
esa o`f) ¼lh½ yh dk bUMSDl ¼Mh½ ckWMh 
e k l  b U M S D l  ¼ b Z ½  l h j e  
VªkbfXYklykbM~l ¼,Q½ VksVy 
dksysLVªkWy ¼th½ ,pMh,y ¼,p½ 
,yMh,y ¼vkbZ½ ,FkjkstSfud QzSD'kuA 
ewY;] lkekU; =qfV;ksa] ofVZdy esa 
iznf'kZr] ds lkFk vkSlru gSaA vkSlr 
ewY; fu;a=d lewg ls vR;ar vyx FksA 
,p,QMh lewgksa ls egÙoiw.kZ :i ls 
fHkUUk FksA
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mn~ns'; 2 % p;kip;h LokLF; esa lq/kkj ds fy, uohu dksck;ksfVDl dk 
QkWeqZy'kUl dk fodkl 

ifjp;

eksVkik ,d fo'oO;kih leL;k ,oa fpark dk fo"k; gSA 
bl ÅtkZ vlarqyu dk lcls izeq[k dkjd i;kZoj.kh; 
,oa vR;f/kd ÅtkZ okys vkgkj dk lsou gSA 
iwoZfpfdRlh; ewY;kadu v/;;uksa esa mPp olk;qDr 
vkgkj ¼30 izfr'kr ls vf/kd olk½ eksVkis ds xq.kksa tSls 
otu c<+uk ,oa fMfLyfiMfe;k] g`n; jksx] p;kip; 
jksx vkfn dks ifjyf{kr djrk gSA ,p,QMh&mRizsfjr 
p;kip;] fjMkWDl LVspj ,oa bE;wu laaca/kh cnykoksa ls 
cpko ds fy, vkgkj esa ifjorZu ,oa O;k;ke lcls 
lqjf{kr mik; gSaA

vka= LokLF; dks dsUnz esa j[krs gq, ^vka= LokLF; ds 
vk'kks/kd* p;kip; vfu;ferrkvksa dks nwj djus ds 
#fpdj mik; gSaA vkgkjh; Qkbcj izhck;ksfVd izHkkoksa 
dks dke esa ykus ds fy, tkus tkrs gSa vkSj ;s ,p,QMh 
mRizsfjr eksVkis ls Hkh j{kk djrs gSaA gky gh esa ;g 
iznf'kZr fd;k x;k gS fd vkgkj esa ip u ldus okys 
dkcksZgk;MªsV~l esa o`f) djus ls Hkkj esa izHkkoh <ax ls 

deh vkrh gS] ,slk ,llh,Q, ds iSnk gksus vkSj dsanzh; 
gksE;ksLVsfVd edSfuT+e ds dkj.k gksrk gSA vusd 
,aVhvkWDlhMsaV~l ,oa izhck;ksfVDl us O;fDrxr rkSj ij 
,p,QMh mRizsfjr cnykoksa dks jksdus vkSj de djus 
dk dk;Z fd;k gS] fdarq bu nksuksa ¼,aVhvkWDlhMsaV ,oa 
izhck;ksfVd½ ds la;kstu ij cgqr lhfer v/;;u dk;Z 
fd, x, gSaA

vuqla/kku çxfr

geus ,p,QMh&mRizsfjr ifjorZuksa ds fo#) 
izhck;ksfVd (isomalto-oligosaccharides 1 MOS) ds 
lkFk izkd`frd ,aVhvkWDlhMsaV~l dk la;kstu rS;kj 
fd;k x;k gS] D;ksafd bl izdkj ds la;kstuksa ls 
vkDlhMks&ukbVªkslsfVo LVªsl ,oa lwtu dh jksdFkke 
dh laHkkouk gS rFkk izhck;ksfVd ykHkdkjh vka= 
ekbØksQ~yksjk dks lqjf{kr j[kus dh n`f"V ls csgrj 
vka= LokLF; dks lqfuf'pr djsxkA

igys v/;;u esa] ew"kd dks mPp olk;qDr vkgkj ds 

vkd`fr 1 % ,p,QMh vkgkj dk yacs le; rd lsou vka= ekbØksfc;y fMlck;ksfll] :ikRed cnyko ,oa ,yih,l rFkk 
izks&bUQ~ysesVjh lk;VksdhUl dh eqfDr dk dk;Z djrk gSA iksVZy ul ds ek/;e ls ;d`r dh vksj izokfgr gksus okyh olk ls gSfIVd 
VªkbfXyljkbM dk teko ,oa ,u,Q,yMh vkSj lacaf/kr bUlqfyu jks/k gksrk gSA vR;f/kd vkgkjh; olk ,fMiksl mÙkd esa ,df=r gksrh gS 
vkSj blls fofHkUu mÙkdksa esa lwtu ,oa ruko gksrk gSA vkgkj xzg.k djus ds dsanzh; mtkZ gksE;ksLVsfll iz.kkyh esa gk;iksFksysfed [kk| 
fu;a=.k 'kkfey gksrk gSA ,d iz.kkyh ,llh,Q, mRiknu ds ek/;e ls izLrkfor gS] vksjDlhtsfud flXuy miyC/k djokrh gSA 
yk;dksihu ,oa vkbZ,evks dk izLrkfor dk;Z vkd`fr esa fn[kk;k x;k gSA
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lkFk vkbZ,evks] yk;dksihu vkSj muds dksck;ksfVd 
la;kstu [kkus esa fn;k x;kA blls cgq&vaxksa esa 
,p,QQh mRizsfjr cnykoksa ds izfr ykHkdkjh izHkko 
ns[ks x,A lkFk gh] bu nks [kk| vuqiwjdksa ds vU; YkkHk 
Hkh ns[ks x,] ftlus ;g lq>k;k fd ;s dksck;ksfVd 
la;kstu ,p,QMh ls lacaf/kr jksxksa dh jksdFkke esa 
csgrj [kk| vuqiwjd gSaa ¼vkd`fr 1½A

vkd`fr 2 % ,p,QMh ds lsou us vka= ykbfuaXl dks 
{kfr igaqpkbZ] fMLck;ksfll dks loaf/kZr fd;k] gkfudj 
cSDVhfj;k mRikn dh vka= esa O;kIrrk dks c<k;kA c<+s 
gq, ,yih,l ls p;kip; ,aMksVkWDlhfe;k ,oa 
bUlqfyu izfrjks/kdrk c<+hA ykHkdkjh vka= lw{ethoksa 
;Fkk ,y,ch] chvkbZ,Q] ,dsds] vkjvks,l esa deh vkbZ 
vkSj bZ,uVhch tSls xzke&usxsfVo cSDVhfj;k esa o`f) 

gqbZA jkspd ckr ;g jgh fd thVhbZ us ,dsds esa o`f) 
dh] tcfd vkbZ,evks us vkjvks,l dks izpqjrk ls 
c<+k;kA dksck;ksfVd vuqiwjdksa us ,p,QMh }kjk 
mRiUu QehZD;wV~l ls cSDVhjksbZMsV~l ,oa 
cSDVhjksbZMsV~l ls izhoksVsyk esa vkuqikfrd cnyko dh 
jksdFkke dhA fuEu xzsM flLVsfed ,oa LFkkuh; ¼;d`r] 
pchZ mÙkd] bZfy;e vFkok dksykWju½ lwtu E NF-xbl 
ikFkos dh lfØ;rk ds dkj.k gqbZA laof/kZr QSVh vEy 
izokg us ;d`r esa Xyqdkst+ p;kip; dks [kjkc fd;k 
vkSj blls vkxs pydj jDr Xyqdkst+ esa o`f) gqbZA 
;d`r esa ifjofrZr eSVkcksykbV izksQkby us QSVh vEy 
chVk vkWDlhMs'ku esa deh fn[kkbZ vkSj {kh.k ckbZy vEy 
fØ;k iznf'kZr dh] ftlls fod`r QSVh vEy] fod`r 
U;qfDy;kslkbM p;kip; gqvk vkSj blls ;d`r esa 
;qfjd vEy dh o`f) gqbZA ¼vkd`fr½

vkd`fr 2 % ,p,QMh ds lsou us vka= ykbfuaXl dks {kfr igaqpkbZ] fMLck;ksfll dks loaf/kZr fd;k] gkfudj cSDVhfj;k mRikn dh vka= esa 
O;kIrrk dks c<k;kA c<+s gq, ,yih,l ls p;kip; ,aMksVkWDlhfe;k ,oa bUlqfyu izfrjks/kdrk c<+hA ykHkdkjh vka= lw{ethoksa ;Fkk ,y,ch] 
chvkbZ,Q] ,dsds] vkjvks,l esa deh vkbZ vkSj bZ,uVhch tSls xzke&usxsfVo cSDVhfj;k esa o`f) gqbZA jkspd ckr ;g jgh fd thVhbZ us ,dsds esa 
o`f) dh] tcfd vkbZ,evks us vkjvks,l dks izpqjrk ls c<+k;kA dksck;ksfVd vuqiwjdksa us ,p,QMh }kjk mRiUu QehZD;wV~l ls cSDVhjksbZMsV~l 
,oa cSDVhjksbZMsV~l ls izhoksVsyk esa vkuqikfrd cnyko dh jksdFkke dhA fuEu xzsM flLVsfed ,oa LFkkuh; ¼;d`r] pchZ mÙkd] bZfy;e vFkok 
dksykWju½ lwtu E NF-xbl ikFkos dh lfØ;rk ds dkj.k gqbZA laof/kZr QSVh vEy izokg us ;d`r esa Xyqdkst+ p;kip; dks [kjkc fd;k vkSj 
blls vkxs pydj jDr Xyqdkst+ esa o`f) gqbZA ;d`r esa ifjofrZr eSVkcksykbV izksQkby us QSVh vEy chVk vkWDlhMs'ku esa deh fn[kkbZ vkSj 
{kh.k ckbZy vEy fØ;k iznf'kZr dh] ftlls fod`r QSVh vEy] fod`r U;qfDy;kslkbM p;kip; gqvk vkSj blls ;d`r esa ;qfjd vEy dh o`f) 
gqbZA
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mn~ns'; 3 % iqjkus jksxksa dh jksdFkke ds fy, fluck;ksfVDl dk fodkl % 
lwtu ls izfrj{kk

ifjp;

fVªfy;Ul cSDVhfj;k ekuo tBj {ks= esa ,d= gksrs gSa 
vkSj ekuo LokLF; dks cuk, j[kus esa egÙoiw.kZ Hkwfedk 
fuHkkrs gSaA fofHkUu jksxksa esa vka= ekbØksck;ksVk esa 
fMLck;ksfll fjiksVZ fd;k x;kA bu jksxksa ls lacaf/kr 
fuEu xzsM dh iqjkuh lwtu ls bE;wu izfrfØ;k dh 
vuqi;qDr lfØ;rk gksrh gSA funkukRed vkS"kf/k;ksa ds 
izfrdwy izHkkoksa ds dkj.k bu jksxksa dh jksdFkke vFkok 
mipkj ds fy, lqjf{kr mik; fd, tkus dh 
vko';drk gSA buls cpko ds fy, izksck;ksfVDl] 
izhck;ksfVDl ,oa flUck;ksfVd lEiwjdksa dks ykHkdkjh 
ekuk x;k gSA bl laca/k esa izhck;ksfVDl] izhck;ksfVDl 
¼u ip ldus okys dkcksZgk;MªsV] tks izksck;ksfVDl ds 
dk;ksZa vFkok mudh O;kogk;Zrk dks izksRlkfgr djrs gSa½ 
,oa vU; vkgkjh; tSo&lfØ; la?kVdksa dks egÙo 
feyk gSA

izks&bUQ~ysesVªh LVªsl dks lekIr djus okys LVªsUl dh 
[kkst ds gekjs iz;klksa ls geusa rhu LVªsUl dh igpku 
dh gS] tks ,yih,l bUM~;qLM ukbfVªd vkWDlkbM vkSj 
izks&bUQ~ysesVªh lk;Vksdhu mRiknu dh jksdFkke dj 
ldrs gSaA ;gka geus ew"kdksa esa MsDLVªku lksfM;e 
lYQsV mRizsfjr lwtu esa izks&bUQ~ysesVªh LVªsl dks de 
djus esa bu LVªsUl dh 'kD;rk dk ewY;kadu fd;k gSA

vuqla/kku çxfr

ukbfVªd vkWDlkbZM mRiknu vkSj eSØksQsft+l esa 
Lo&LFkkus izks&bUQ~ysesVªh lk;VksdkbUl esa deh ds 
vk/kkj ij] rhu mEehnokj LVªsUl ,y,ch10] 11 o 16 
dk Mh,l,l mRizsfjr lwtu dh jksdFkke esa mudh 
Hkwfedk dk ewY;kadu djus ds fy, p;u fd;k x;kA 
ew"kdksa ij fd, x, fofHkUUk izdkj ds ijh{k.kksa ds 
ifj.kkeksa us lq>k;k fd ew"kdksa dks [kkus ds fy, fn, x, 
,y,ch 10] 11 ,oa 16 ds dkj.k ew"kdksa esa Mh,l,l 
lewg dh rqyuk esa fuEu flfLVe bUQ~yses'ku jghA 
vU; tSo&jklk;fud izkpy] fgLVksykWth] thu 
vfHkO;fDr fo'ys"k.k ,oa osLVuZ CykWV fo'ys"k.k fd, 
tk jgs gSaA 

çeq[k miyfC/k;ka

 fQaxj ,oa dksMks feysV ls izkIr ikWfyfQukWy le`) 
lRoksa ls ew"kdksa esa mPp olk;qDr vkgkj ls gksus 
okys cnykoksa dks jksdk tk ldrk gSA

 mPp olk;qDr vkgkj ls mRizsfjr p;kip; 
cnykoksa dh jksdFkke ds fy, lk{; vk/kkfjr uohu 
dksck;ksfVd QkWeqZys'kUl fodflr fd, x,A

 rhu 'kD; ySfDVd ,flM cSDVhfj;y LVªsUl] tks 
Mh,l,l mRizsfjr lwtu dks de ldrs gSa] 
fodflr fd, x,A

vkd`fr 1 % Mh,l,l mRizsfjr dksfyfVl esa flLVsfed izksbUQ~ysesVªh ekdZlZ ij izksck;ksfVd lEiwjdksa dk izHkkoA vkadM+ksa dk fo'ys"k.k M~;qusV iksLV&gkWd ijh{k.k ds lkFk 
ou&os ,uksok }kjk fd;k x;kA
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cktjk ls vjkfcuksDlhysal dk lajpukRed y{k.k o.kZu ,oa mudh 
tSfod fØ;k

izeq[k vUos"kd
dkSf'kd etwenkj

vuqla/kku v/;s;rk
oanuk fctyoku

ifjp;

fefyV NksVs cht okyh iks,lh ifjokj ls lacaf/kr vUu 
okyh Qly gSA vÝhdk] iwoZ ,f'k;k vkSj Hkkjrh; 
miegk}hi esa fefyV dks vYi vk; okyh cM+h vkcknh 
ds çeq[k vkgkj ds rkSj ij ekuk tkrk gSA laØe.k 
laca/kh fofHkUu v/;;uksa us Li"Vr% çnf'kZr fd;k gS fd 
?kqyu'khy vkgkjh; js'kksa dh c<+rh [kir ân;okfgdk 
jksxksa] dSalj vkSj e/kqesg ds ?kVrs tksf[ke ls tqM+h gqbZ 
gSA

fefyV~l esa gkbZMª‚Dlh&flusfed ,flM ¼,plh,½ 
ckmaM vjsfcuksDlhysal tSls vkgkjh; js'ks o`gn~ 
u‚u&LVkphZ iksfylSdsjkbM~l gksrs gSa] tks lSy okYl~ 
jsftMîwt xfBr djrs gSa vkSj Ýh ,flM~l dh rqyuk esa 
n`<+rj ,aVhv‚DlhMsaV xfrfof/k;ka çnf'kZr djrs gSaA 
cgqr lkjs thou'kSyh fodkj vkSj iqjkus jksx 
v‚DlhMsfVo ncko ls lg;ksfxr gSa] tks eqä ekSfyd 
xBuksa ls tqM+s gSa] tSls fd lqijv‚DlkbM ,fu;Ul] 
gkbMªksDlhy jsfMdYl vkSj ukbfVªd v‚DlkbM 
jsfMdYlA vr% orZeku v/;;u esa ikap Hkkjrh; fefyV 
çtkfr;ksa] uker% fQaxj ¼,Q,e½] çkslks ¼ih,e½] 
Q‚DlVsy ¼Q‚Dl,e½ dksnks fefyV ¼ds,e½ vkSj 
ckuZ;kMZ fefyV ¼ch,e½ ls gkbZMª‚Dlh&flusfed ,flM 
ckmaM vjsfcuksDlhysal ¼HCA-AXs½ dh mÙke lajpuk 
esa fofo/krk vkSj mudh ,aVhv‚DlhMsaV xfrfof/k dk 
bu&foVªks e‚My dk ç;ksx djrs gq, ewY;kadu fd;k 
tk,xkA orZeku v/;;u dk HCA-AXs, ds lkFk laiUu 
vkgkjh; js'kksa ij vk/kkfjr U;wVªkL;wfVdy LokLF; 
[kk| rS;kj djus esa nksgu fd;k tk ldrk gSA

vuqla/kku çxfr

v/;;u esa] cktjk dh mPPre iSnkokj izkIr djus ds 
fy, HCA-AX dks fjLikal lQsZl eSFkksMksykWth 
¼vkj,l,e½ }kjk lkaf[;dh :i ls fuEukuqlkj 
bZ"Vrehd`r fd;k x;k % fu"d"kZ.k le; 61 feuV] 
rkieku 66 fMxzh ls-] uewus ¼cktjk Hkwlh½ ls foy;d 
dk vuqikr 12,e,y@thA bZ"Vre fLFkfr;ksa esa feysV 
HCA-AXs dh vkSlr iSnkokj bl izdkj jgh % KM-HCA-
AX : 5.21%, FM-HCA-AX:5.82%, PM-HCA-AX:4.96%, 
FOXM-HCA-AX:4.86%, BM-HCA-AX:4.73%.

blds mijkar] ikap Hkkjrh; feysV fdLeksa ls HCA-AXs 
dh Lo&LFkkus eqDr jsfMdy LdsosfUtax 'kD;rk dk 
mudh lajpukRed fo'ks"krkvksa ds laca/k esa ewY;kadu 
fd;k x;kA dksMks feysV Hkwlh ls fudkyk x;k HCA-
AX lRo esa vU; pkj feysV HCA-AXs (FM, PM, BM, 
FOXM-HCA-AXs)dh rqyuk esa mPpre ,aVhvkWDlhMsaV 
lkeF;Zrk ikbZ xbZA feysV HCA-AXs ds ?kVrs gq, 
,aVhvkWDlhMsaV Øe dks KM-HCA-AX>FM-HCA-
AX>PM-HCA-AX>BM-HCA-AX=FOXM-HCA-AX ds 
:i esa ns[kk x;kA KM-HCA-AXs ds ekeys esa mPPkre 
,aVhvkWDlhMsaV dh laHkkouk mPprj dqy fQuksfyd 
,flM ¼Vhih,½ ,oa Qs:fyd ,flM ek=k ds dkj.k 
gqbZA blh izdkj] PM ,oa FOXM-HCA-AXs (EC50, 
3475 Øe'k%½ dh fuEu ,aVhvkWDlhMsaV lkeF;Zrk muds 
fuEu Vhih, Lrj ds dkj.k gqbZ gksxhA rqyukRed :i 
ls] fQaxj feysV HCA-AX(EC50 1858.8) dh 
rqyukRed :i ls lkekU; ,aVhvkWDlhMsaV fØ;k ,oa 
czku;kMZ feysV HCA-AX(EC50 2862.5) dh [kjkc 
,aVhvkWDlhMsaV lkeF;Zrk dks mudh lacaf/kr Vhih, 
ek=k ds vk/kkj ij Li"V ugha fd;k tk ldrkA

mn~ns'; % tSfod fØ;kdykiksa ds laca/k esa cktjk vjkfcuksDlhysal ds 
lajpuk&dk;Z dks le>uk
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vkd`fr 3 % dksMks ¼,½] czku;kMZ ¼ch½] fQaxj ¼lh½] QkSLVsy 
¼Mh½ ,oa izkslks ¼bZ½ feysV HCA-AXs ls i`Fkd~ fd, x, ckmaM 
fQuksfyd ,flM dk ,pih,ylh ØksesVksxzke 

HCA-AX dk la;kstu fo'ys"k.k rqyukRed :i ls 1-
67%1-0 dh eksuks vkSj fM&lcfLVP;wVsM eksyj nj ds 
fy, vu&lcfLVP;wVsM ds lkFk e/;e&czkaPM 
vjsfcuksDlhysu dh mifLFkfr lq>krk gSA blus ;g 
iznf'kZr fd;k fd KM-HCA-AX esa o`f)r 
xSj&izfrLFkkid Xylp lEidZ ,oa ;wjksfud vEy ek=k 
¼8-4 izfr'kr½ us gk;Mªkstu v.kq vFkok byssDVªkWu iznku 
dj jsfMdy eqDr lQkbZ fØ;k esa izfrHkkfxrk dh rFkk 
bldh mPpre ,aVhvkWDlhMsaV fØ;k esa lg;ksx fn;kA 
vkSj vkxs] e/;e&czkaPM KM vkSj FM-HCA-AXs dh 
mPprj ;wjksfud ,flM /kkfjrk ¼9-3 izfr'kr½ vU; rhu 
fefyV ¼PM, BM, FOXM½ HCA-AXs dh vPNh 
,aVhv‚DlhMsaV xfrfof/k ds fy, ftEesokj gSSA

HepG2 ,oa Caco-2 dkf'kdkvksa dk iz;ksx djrs gq, 
KM ,oa FM-HCA-AXs dh Lo&LFkkus lSy ykbZu 
vk/kkfjr ,aVhvkWDlhMsaV fØ;k dh tkap us [kqjkd fuHkZj 
rjhds ls gk;Mªkstu isjksDlkbM mRizsfjr vkWDlhMsfVo 
{kfr ds izfr j{kkRed izHkko iznf'kZr fd,A KM ,oa FM-
HCA-AXs nksuksa us Øe'k% 100&300 ,oa 300&600 dh 
lkanzrk lhek esa 80&85 izfr'kr ds izfrj{kkRed izHkko 
dks iznf'kZr fd;kA KM ,oa FM-HCA-AXs nksuksa dh 
,aVhbUQ~ysesVªh lkeF;Zrk dh tkap dh xbZ] KM -HCA-
AXs us 500 ug/ml dh lkanzrk ij ,yih,l mRizsfjr 
NO mRiknu Lrj (30%) dks egÙoiw.kZ :i ls de 
fd;k] tcfd 1000 ug/ml dh mPprj lkanzrk ij FM-
HCA-AX ds fy, rqyukRed :i ls U;wu (40%) izHkko 
ns[kk x;kA KM ,oa FM0-HCA-AXs dk 
,aVh&bUQ~ysesVªh lk;VksdkbUl ij izHkko dk v/;;u 
tkjh gSA

çeq[k miyfC/k;ka

 Lo&LFkkus ,aVhvkWDlhMsaV ,oa dksf'kdk ykbu 
vk/kkfjr tkap ij fd, x, v/;;uksa us ;g lq>k;k 
fd dksMks feysV czku ls izkIr fd, x, HCA-AX us 
vius vU; le/kfeZ;ksa dh rqyuk esa mPpre 
,aVhvkWDlhMsaV lkeF;Zrk iznf'kZr dhA feysV HCA-
AXs dh ,aVhvkWDlhMsaV dh fØ;k ?kVrs Øe esa bl 
izdkj jgh 

 KM-HCA-AX>FM-HCA-AX>PM-HCA-AX>BM-
HCA-AX=FOXM-HCA-AX. 

 vjkfcuksDlhysUl ds Qhuksfyd vEy la;kstu tSls 
ljapukRed xq.k ,oa fo'ks"krk,a dks muds 
,aVhvkWDlhMsaV lkEkF;Z ds fy, lg&lEcfU/kr fd;k 
tk ldrk gSA

vr%] vjkfcukWDlhysUl ds lajpukRed xq.kksa ds foLr`r 
l a ; k s tu  f o 'y s " k . k  u s  n ' k k Z ; k  fd  
ds,e&,plh,&,,Dl esa eksuks vkSj fM&lcfLVP;wV 
ftyksih,u‚fly ¼,DlokbZ,yih½ jsftMîw ds fy, 
vu&lcfLVP;wV ¼2-61%1-0½ dh mPprj eksyj nj Fkh] 
tks KM-HCA-AX esa rqyukRed  :i ls U;wu czkaPM 
vjsfcuksLdhysu dh mifLFkfr lq>krk gS] tcfd FM-
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mn~ns'; % tSfod fØ;kdykiksa ds laca/k esa cktjk vjkfcuksDlhysal ds 
lajpuk&dk;Z dks le>uk

lw{eiks"kdksa dh tSofofo/krk ds lao/kZu ds fy, vkgkj esa fofufEkZr 
uSuksinkFkZ

izeq[k vUos"kd
fufru fla?ky

vuqla/kku v/;srk
LVsaftu vkaxeks

ifjp;

'kksFk vjDrrk (AI) nwljh izeq[k gksus okyh vjDrrk 
rh{.k vFkok iqjkuh bE;wu lfØ;rk ds dkj.k gksrh gSA 
gsIlhfMu] tks ,d 25 vfeuks vEy isIVkbM gkjeksu gS] 
AI esa egÙoiw.kZ Hkwfedk fuHkkrk gSA gsIlhfMu] QSjksikfVZu 
(FPN) uked ,dek= Kkr vk;ju&,DliksVZ izksVhu ds 
vkac/ku ls vk;ju gksE;ksLVsfVl dkss izfrdwyr% 
fofu;fer djrk gS] ftlls (FPN) esa deh vkrh gS vkSj 
varr% vka= esa ykSg foy;u ugha gks ikrkA 
gsikVkslkbV~l ls gsIlhfMu dk mRiknu BMP-SMD 

ikFkos] JAK STAT3 ikFkos ds ek/;e ls IL-6 tSls vusd 
flXufyax ikFkos ls fofu;fer gksrs gSaA gky gh ds 
le; esa STAT3 djD;qfeu] PpYLKTK ,oa AG490 ds 
y?kq v.kq fu"ks/kd IL-6/STAT3 flXufyax ikFkos dks 
jksddj gsIlhfMu dh vfHkO;fDr esa deh ykrs gSaA 
rFkkfi] ;s fuEu QkekZdksukbfVDl izksQkby (AG490 
,oa PpYLKTK), fof'k"Vrk ,oa fLFkjrk (STAT 3 
fu"ks/kd) dh deh rFkk fuEu p;kip; izksQkby ds 
lkFk ;g ekxZ lhfer gSaA Guanosine-5-diphosphate 
(GDP) ,d izkd`frd ;kSfxd gS rFkk gekjs lewg us 
[kkst dh gS fd fu"ks/kd gsfIlfMu fØ;k ds vfrfjDr 
GDP, STAT-3 ds lfØ; gksus dks Hkh jksdrh gSa] ftlls 
varr% gsfIlfMu vfHkO;fDr essa deh vkrh gSA fu"d"kksZa us 
n'kkZ;k gS fd NH1n GDP, IL6 lzko ,oa JAK/STAT3 dks 
jksdus dh ,d vk'kktud vkS"kf/k gS] bl izdkj ykSg 
e/;LFkrk okyh izHkkoh bfjFkzksiksbfll lfgr AI dh 
jksdFkke gksrh gSA

bl v/;;u esa ge de gksrs gq, bUQ~ysesVªh gsfIVd 
gsfIlfMu vfHkO;fDr Lrj ds ek/;e ls U397 
dksf'kdkvksa esa bUQ~yses'ku ls gksus okys IL6 lzko ij 
,UdsIlqyfVM NH1, nGDP dh tkap djsaxsA 

vuqla/kku çxfr

bl v/;;u esa] thMhih dks csgrj QkekZdksukbfVd 
fo'ks"krkvksa lfgr bldh fLFkjrk] fof'k"Vrk ,oa 
l{kerk fyfiM osfldy (NH1,nGDP) esa ,UdsIlqysV 
fd;k x;kA ,UdsIlqysfVM thMhih dk oxhZdj.k 
;qfuySej vkdkj ,oa fQft+;ksdSfedy lajpuk ds lkFk 
,lbZ,e ,oa VhbZ,e dk iz;ksx djrs gq, fd;k x;k] 
ftlls ;s Kkr gqvk fd thMhih dh ,UdsIlqys'ku ls 
ljapuk esa dksbZ fod`fr ugha vkbZ ¼vkd`fr 1,] ch½A

 gekjk y{; IL-6/JAK-STAT3 ekxZ ds 'keu ls 
gsfIlfMu dh bu&foVªks ,oa bu&ohoks fu"ks/kd 
vfHkO;fDr ij NH1nGDP ds izHkko dk ewY;kadu 
djuk Fkk ¼vkd`fr 2 ,½A NH1nGDP us HepG2 ,oa 
Caco2 dksf'kdk ykbZu ekWMYl esa izHkkoh lSY;qyj 
ykSg cfglzo.k ds lkFk U937 dksf'kdkvksa esa U;wu IL-
6mRNA ,oa izksVhu Lrj dh ,yih,l }kjk 
fodflr IL-6 lzko dks jksd fn;k ¼vkd`fr 2ch] lh½A 

 NH1, nGDP us rh{.k ,oa iqjkus AI uewuksa esa 
,yih,l&mRizsfjr gSEIk vfHkO;fDr dks iz'kfer 
fd;k rFkk JAK/SAT 3 lfØ;rk dks vlfØ; dj 
fn;k vkSj bl izdkj izHkkoh vk;ju ehfM,fVM 
,fjFkzksiks;fll ds lkFk AI dh jksdFkke gqbZ ¼vkd`fr 
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3,½A NH1, nGDP us gheksXyksfcu Lrj oa 
,fjFkzkslk;V la[;k esa o`f) ds lkFk JAK2/STAT3 
ekxZ dh QkWLQksfjys'ku dks iz'kfer djrs gq, lhje 
IL-6 Lrj dks dkQh de fd;k vkSj bl izdkj 
bUQ~yses'ku mRizsfjr AI fLFkfr dks Bhd fd;k x;k 
¼vkd`fr 3ch] Mh½

izeq[k miyfC/k;ka

 NH1,nGDP us IL-6 lzko dks lQyrkiwoZd de dj 
fn;k] blls bu&foVªks o bu&ohoks esa AI y{k.k nwj 
gks x,A

 NH1,nGDP us gSIlhfMu izksVhu dks de djds 

vkd`fr 1 % HepG2 ,oa Caco 2 
dksf'kdkvksa esa MANT-NH1,nGDP 
dk V ª k a f Le'ku by sDV ª k Wu 
ekbØksLdksih (TEM), LdSfuax 
bysDVªkWu ekbØksLdksih (SEM) vkSj 
baVkesykbts'ku% ¼,½ SEM, us 
NH1,nB dh rqyuk esa ,UdsIlqysV 
fd, x, NH1,nGDP dh lajpuk 
esa fdlh [kkl cnyko dh iqf"V 
ugha dhA ¼ch½ Cryo-TEM fp=ksa us 
daVªksy NH1,n ,oa NH1,nGDP 
nksuksa esa vyx&vyx vkdkj 
iznf'kZr fd,A

vkd`fr 2 % y{; fof'k"V NH1,nGDP us HepG2 ,oa Caco 2 dks&dYpj ekWMy esa IL-6 lzko dks de djds Hamp mRNA dh vfHkO;fDr 
dks fu"ksf/kr fd;k % ¼,½ U937 dksf'kdkvksa dks ,yih,l ls 1 ?kaVs igys Nh1,nGDP ds lkFk mipkfjr fd;k x;k] blds lh,e ekWMy dk 
Q~ykspkVZ ¼ch½ NH1,nGDP us U937 dksf'kdkvksa esa U;wu IL-6 izksVhu vfHkO;fDr ds lkFk IL-6mRNA dks dkQh vf/kd de fd;kA ¼lh½ 
bE;quksQ~yksjkslsal fp= us Li"Vr% bafxr fd;k fd IL-6 MkVk }kjk mRizsfjr p-STAT3 U;wfDy;j VªkaLyksds'ku us NH1,nGDP dks iz'kfer 
fd;kA vkadM+ks dks gkmldhfiax thu ds mRNA vfHkO;fDr ls lkekU; fd;k x;kA GAPDH.P ewY;ksa dh lax.kuk ou&os vuksok dk 
iz;ksx djrs gq, dh xbZA
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vkd`fr 3 % NH1, nGDP us rh{.k ,oa iqjkus AI 
uewuksa esa IL-6/STAT3 ikFkos dks iz'kfer djrs 
gq, bUQ~ysesVªh gsfIlMhu dks de fd;k % ,&ch½ 
NH1,nGDP us JAK2/STAT3 ekxZ dh 
QkWLQksfjys'ku dks iz'kfer djrs gq, lhje IL-
6 Lrj dks dkQh de fd;k % lh½ ,usfed 
fLFkfr esa c<+k gqvk ykSg fu{ksi ns[kk x;k] 
tcfd NH1,nGDP us frYyh esa ykSg lap;u 
dks de djrs gq, bls izfrdwy fd;k % Mh½ 
NH1,nGDP us bUQ~ysesVªh gsfIlMhu Lrj dks 
iz'kfer fd;kAifj.kkeksa dks GAPDH esa 
lkekU;hd`r fd;k x;kA

gk;iksQjfe;k esa lq/kkj ykdj JAK/STAT3 ekxZ dks 
vlfØ; cuk fn;k vkSj bl izdkj 
,yih,l&mRizsfjr bUQ~yses'ku IL6JAK/STAT3  
ekxZ dks jksdk x;kA

 ,UdsIlqysfVM NH1,nGDP rh{.k ,oa iqjkus nksuksa AI 
ekWMyksa esa c<+s gq, ,pch ,oa lhje vk;ju Lrj ds 
lkFk bUQ~yses'ku ¼,yih,l½ ds dkj.k gq, 
,uhfe;k ls yM+rk gSA
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dk;ZØe&5
vkgkj ,oa th,e Qlyksa dh tSo&lqj{kk
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[kk|tfur jksxk.kqvksa dh igpku ds fy, Xyk;dksdksUtqxsV~l dSIM 
cgq&dk;kZRed Lo.kZ uSuksjkWM vk/kkfjr uSuks&tSolaosnh dk fodkl

izeq[k vUos"kd
fufru fla?ky

vuqla/kku v/;;srk
f'kek;yh dkS'ky
furs'k fiz;n'khZ

ifjp;

[kk|tfur jksx fo'oHkj esa vR;f/kd [kpsZ] #X.krk vkSj 
e`R;q dk dkj.k curs gSaA izfro"kZ Escherichia coli 
0157:H7, Salmonella typhimurium, Pseudomonas 
aeruginosa,Listeria monocytogens tSls [kk|tfur 
jksxtud ekuo LokLF; ,oa [kk| m|ksxksa ds fy, cM+k 
[krjk curs gSaA fo'o esa gksus okyh ,d&frgkbZ ekSrsa 
laØked jksxksa ds dkj.k gksrh gSaA blfy, bu 
cSDVhfj;k ls gksus okys jksxksa ls lqj{kk ds fy, bu 
[kk|tfur jksxtudksa dh igpku t:jh gSA bu 
jksxtud cSDVhfj;k dh igpku ds fy, miyC/k 
ekStwnk rduhdsa ekbØksLdksih] ck;ksdSfedy ,Lls] 
IysfVax ,oa dYpfjax] ihlhvkj] ekbØks,Lls ,oa 
bE;quksykWftdy ,Lls gSa] fdarq ;s u dsoy egaxh gSa 
vfirq buesa Je Hkh vf/kd yxrk gSA vr%] budh 
igpku ds fy, mPprj laosnu'khyrk okyh ,d 
vklku] lLrh ,oa Rofjr rduhd dh vko';drk gSA 
;gka] dkcksZgk;MªsV fØ;kRedrk dh Lo.kZ uSuksjkWM~l 
(AuNRs) ds ek/;e ls ySfDVUl dh dyjhehfVªd 
igpku dk o.kZu fd;k x;k gSA ikWfybFkhyhu 
Xyk;dksy fØ;kRedrk dh AuNRs dk fofHkUu 
dkcksZgk;MªsV~l dh fØ;kRedrk ds fy, iz;ksx fd;k 
x;k rFkk ckn esa bu 'kdZ;k fØ;kRedrk okys uNRs 
dks ySfDVUl ds fofHkUu lSVksa ds lkFk ijhf{kr fd;k 
x;kA fof'k"V ckbafMax ds ekeyksa esa ns[kk tk ldus 
okyk jax ifjorZu gqvk] tcfd xSj&fof'k"V ckbafMax esa 
dksbZ jax ifjorZu ugha gqvkA fofHkUu cSDVhfj;k uLyksa 
dk 'kdZjk la;qfXer AuNRs ds lkFk ijh{k.k fd;k x;k 
rFkk cSDVhfj;k ds vklikl AuNRs dk ,d=hdj.k 
ns[kk x;kA lkFk gh] AuNRs ds QksVksFkeZy izHkko ds 
ek/;e ls cSDVhfj;k dk ej.k Hkh ,uvkbZvkj fofdj.k 
dh vuko`fr ls ns[kk x;kA bl dk;Z us ;g fl) fd;k 

fd Xyk;dksdksUtqxsV dSIM AuNRs okLrfod uewuksa esa 
[kk|tfur jksxtudksa dh igpku] mUgsa vyx djus 
vkSj lekIr djus dh ,d vPNh i)fr gSA bl 'kks/k 
dk;Z esa fofHkUu vfHkeq[krk vuqikr ds AuNRs ,oa 
fofHkUu Xyk;dksdksUtqxsV~l dk la'ys"k.k ,oa 
y{k.k&o.kZu fd;k x;k vkSj lkFk gh cgq&la;kstd 
dkcksZgk;MªsV fØ;kRedrk ysfir uSukslajpuk ds iz;ksx 
ls eYVhIySfDlax }kjk mudh tSo&laosnh l{kerk ds 
fy, ijh{k.k fd;k x;kA

vkd`fr 1 % ¼,½  AuNRs dk ;woh LisLVªk ,oe~  ¼ch½ Aunrs dk 
VhbZ,e fp=

mn~ns'; % [kk|tfur cSDVhfj;k dh igpku ds fy, uSuks&jkWM vk/kkfjr 
vkWfIVdy laosfn;ksa dk fodklA
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vuqla/kku izxfr

bl v/;;u esa] AuNRs ds fofHkUu vfHkeq[krk vuqikr 
cht e/;LFkrk i)fr ls Hexadecylcetyltrimethyl 
ammonium bromide dh lgk;rk ls rS;kj fd, x,A 
tSls gh geus vius lkWY;w'ku esa flYoj ukbVªsV dh 
lkanzrk dks c<+k;k rks ykWafxV~;qfMuy ihd esa yky 
f'kQ~V gqbZ ¼vkd`fr 1,½A AuNRs dh fofHkUu vfHkeq[krk 
vuqikr dk y{k.ko.kZu ;woh LisDVªk ¼vkd`fr 1,½ ,oa 
VhbZ,e ¼vkd`fr ch½ }kjk fd;k x;kA

lhVh,ch dk izfrLFkkiu fyxsaM fofue; i)fr }kjk 
ikWfy ¼bfFkyhu Xyk;dksy½ 2&esjdSIVks bFkkby bZFkj 
,flfVd ,flM ds lkFk fd;k x;kA bu pegylated 
AuNRs dks fofHkUu 'kdZjkvksa }kjk vkSj fØ;k'khy fd;k 
x;kA PEG dh fØ;k'khyrk dh tsVk lkeF;Zrk ls iqf"V 
dh xbZA tc CTAB dk iz;ksx fd;k x;k rks veksfu;e 
vk;uksa dh mifLFkfr ds dkj.k pktZ +40mV Fkk] fdarq 
tc bls PEG ls izfrLFkkfir fd;k x;k rks pktZ -
12.9mV ds vklikl vk x;k] tks fd dkcksZDlhfyd 
lewgksa dh mifLFkfr ds dkj.k gqvkA blds vfrfjDr] 
tc 'kdZjk dks fØ;k'khy fd;k x;k] rks AuNRs ij 
dqy udkjkRed pktZ de gksdj -12.9mV jg x;k] 
ftlus Li"V fd;k fd 'kdZjk dh fØ;k'khyrk ds 
dkj.k udkjkRed pktZ doj gks x;k vkSj varr% de 
gks x;kA rhu fofHkUu izdkj dh 'kdZjkvksa ;Fkk 4-
aminophenyl  a-D mannopyranoside,  4-
a m i n o p h e n y l  B - D - g l u c o p y r a n o s i d e ,  4 -
aminophenyl B-D-galactopyranoside dks fofHkUu 
izdkj ds ysfDVUl ds lkFk mudh fØ;k dh tkap ds 

fy, pquk x;kA AuNRs ij fLFkj 'kdZjk dh ek=k dk 
fu/kkZj.k ,aFkzksu vfHkdeZd ijh{k.k }kjk fd;k x;kA 
blh izdkj vU; 'kdZjk ekud rS;kj fd, x, vkSj 
fLFkj 'kdZjk dh ek=k dh x.kuk dh xbZA

ysfDVUl ,oa dkcksZgk;MªsV~l dh ckbfUMax ds ijh{k.k ds 
fy, Concanavalin A (Con A) ,oa Peanut agglutinin 
(PNA) uked nks ysfDVUl dk p;u fd;k x;kA bl 
ckbfUMax dk ewY;kadu djus ds fy, ysfDVu ckbfUMax 
tkap dk iz;ksx fd;k x;kA bl tkap esa] ysfDVUl ds 
fofHkUu lkanz.kksa dks fy;k x;k vkSj buesa 'kdZjk 
la;qfXer AuNRs dks feyk;k x;kA vkd`fr 2¼,½ esa 
eSuksl la;qfXer AuNRs esa ConA dh mifLFkfr esa jax 
esa ifjorZu vk;k] tcfd Xyqdksl] XysDVksl ,oa daVªksy 
uewuksa esa ;g leku jgkA vkd`fr 2¼ch½ esa PNA ,oa 
WGA dh rqyuk esa eSuksl ds izfr ConA dh mPpre 
lkn`';rk fn[kkbZ nhA

vkd`fr 2 % ¼,½ eSuksl ds ekeys esa IysV ,XyqfVus'ku ijh{k.k us 
AuNRs ds jax esa ifjorZu fn[kk;k ,oa ¼ch½ Xyqdksl ,oa XysDVksl 
dh rqyuk esa ConA ds izfr eSuksl dh vf/kd fof'k"Vrk n'kkZrk gqvk 
xzkQA

vkd`fr 3 % ¼,½ XysDVksl ds ekeys esa IysV ,XyqfVus'ku ijh{k.k us 
AuNRs ds jax esa ifjorZu fn[kk;k ,oa ¼ch½ Xyqdksl ,oa eSuksl dh 
rqyuk esa PNA ds izfr XysDVksl dh vf/kd fof'k"Vrk n'kkZrk gqvk 
xzkQA

blh izdkj] XysDVksl la;qfXer AuNRs dk leqPp;u 
ih,u, ds ekeys esa ns[kk tk ldrk gS] fdarq Xyqdksl 
vkSj eSuksl esa ugha ¼vkd`fr 3,½A iqu% ckbfUMax xzkQ us 
ih,u, Xyqdksl vkSj eSuksl dh rqyuk esa XysDVksl ds 
izfr vf/kd lkn`';rk iznf'kZr dh ¼vkd`fr 3ch½A

izksVhu dh bl ckbfUMax dh vkSj vf/kd iqf"V ds fy, 
,lMh,l ,oa esjdsIVksbFksukWy dh lgk;rk ls izR;sd 
dks vyx fd;k x;k vkSj bls ,lMh,l ih,thbZ ij 
pyk;k x;kA vkd`fr 4, esa] ih,u, dk csaaM ns[kk x;k] 
tgka bls XysDVksl fØ;k'khy AuNRs ls vyx fd;k 
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(a)
 

(b) 

E. coli

 

Control

 

vkd`fr 4 % XysDVksl ds izfr ih,u, fof'k"Vrk dh iqf"V ¼,½ SDE-PAGE ,oa ¼ch½ daVªksy dh rqyuk esa cSDVhfj;k ds lkFk 
fefJr fd;k x;k 'kdZjk fØ;k'khy AuNRs ds jax es ifjorZuA

vkd`fr 5 % cSDVhfj;k ds vklikl dkcksZgk;VªsM dk;Z'khy AuNRs ds VhbZ,e fp=

x;k] fdarq Xyqdksl vkSj eSuksl fØ;k'khy AuNRs ls 
i`Fkd fd, x, ih,u, esa dksbZ cSaM ns[kus dks ugha 
feykA blds vfrfjDr] eSuksl fØ;k'khy AuNRs dk 
Eschericha coli (MTCC no. 443) ds lkFk ijh{k.k fd;k 
x;kAbu 'kdZjk la;qfXer AuNRs dk cSDVhfj;k ds lkFk 
ijh{k.k fd;k x;kA Pseudomonas aeruginosa 
(MTCC no.1934) dh lrg ij XysDVksl xzkgh ik, x, 
¼vkd`fr 5lh½A XysDVksl fØ;k'khy AuNRs dks 
cSDVhfj;k ds lkFk fefJr fd;k x;k ¼1%1½ rFkk ,d 
?kaVs ds fy, mn~nhid ij j[kk x;kA Staphylococcus 

aureus dks daVªksy ds :i esa fy;k x;k] ftldh lrg 
esa fdlh izdkj dk XysDVksl xzkgh ugha FkkA vr%] 
daVªksy esa dksbZ leqPp;u ugha ns[kk x;k ¼vkd`fr 5 
,Q½A o.kZuy{k.ku~ VhbZ,e fp=ksa }kjk fd;k x;kA dks 
cSDVhfj;k ds lkFk fefJr fd;k x;k ¼1%1½ rFkk ,d 
?kaVs ds fy, mn~nhid ij j[kk x;kA Staphylococcus 
aureus dks daVªksy ds :i esa fy;k x;k] ftldh lrg 
esa fdlh izdkj dk XysDVksl xzkgh ugha FkkA vr%] 
daVªksy esa dksbZ leqPp;u ugha ns[kk x;k ¼vkd`fr 5 
,Q½A o.kZuy{k.ku~ VhbZ,e fp=ksa }kjk fd;k x;kA

(a) (b) (c)

(d) (e) (f )
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izeq[k miyfC/k;ka

 AuNRs dk lQy la'ys"k.k vkSsj bldk 
;woh&LisDVªk ,oa VhbZ,e ls o.kZuy{k.ku~A

 AuNRs dh ikWfyFkkbyhu ds lkFk fØ;k'khyrk] 
ftlls fd bldh fLFkjrk dks c<+k;k tk lds rFkk 
lkFk gh bls fofHkUu 'kdZjkvksa ds lkFk fØ;k'khy 
cuk;k tk ldsA

 'kdZjkvksa dk lQy fulapkyu fd;k x;k vkSj bls 
IysV leqPp;u ijh{k.k esa ysfDVUl ds fofHkUu lSVksa 
ds lkFk tkapk x;kA

 'kdZjk fØ;k'khy AuNRs us daVªksy dh rqyuk esa 
cSDVhfj;y lrg ij leqPp;u fn[kk;kA

 QksVksFkeZy fdfyax iz;ksx us daVªksy dh rqyuk esa 
cSDVhfj;k ij AuNRs fdfyax ds izHkko dk 
fn[kk;kA
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rkt+s Qyksa dh d`f"k&i'p 'kSYQ ykbZQ esa lq/kkj ds fy, [kk| ysiu inkFkksZa 
dk fodkl

Ikzeq[k vUos"kd %
dkSf'kd etwenkj

vuqla/kku v/;s;rk%
mleku vyh

ifjp;

d`f"k&i'p mipkj dk u gksuk] [ksrksa esa ijEijkxr 
HkaMkj.k] lw{etho ,oa dhVksa ls laØe.k] izalLdj.k 
izfØ;kvksa dh vuqiyC/krk vkfn Hkkjr esa Qyksa vkSj 
lfCt;ksa dh vR;f/kd d`f"ki'p {kfr;ksa dk izeq[k 
dkj.k gSA iz'khru lqfo/kkvksa dh lhfer miyC/krk] 
fo'ks"kdj HkaMkj.k ,oa bUgsa ykus&ystkus esa le; dh 
cckZnh ds dkj.k Qyksa o lfCt;ksa dh 'kSYQ ykbZQ 
c<+kus ds fy, ysiu inkFkksZa dk fodkl bl 'kks/k dk;Z 
dk izeq[k y{; gSA tSo{k;h ,oa [kk| ikWfy'ksjkbM~l 
xk<+k izHkko iznku djrs gSa rFkk Qyksa ds 'kSYQ thou 
dks c<+kus ,oa Qyksa rFkk vU; [kk| mRiknksa dh laosnu 
xq.koÙkk ,oa lqj{kk dks cuk, j[kus ds fy, flaFksfVd 
ysiu inkFkksZa ds fodYi ds :i esa iz;ksx esa yk, tk 
ldrs gSaA vf/kdka'k ekeyksa esa ysiu izkS|ksfxdh ljy 
gksrh gS rFkk bls [ksr esa gh bLrseky fd;k tk ldrk 
gSA vr%] Qyksa ,oa lfCt;ksa dh 'kSYQ ykbZQ dks c<+kus 
ds fy, ysiu inkFkZ fodflr fd;k tkuk 'kh"kZ 
izkFkfedrk dk dk;Z gS] ftlls fd ifjogu ,oa bUgsa 
csps tkus ds nkSjku [kjkc gksus ls cpk;k tk ldsA 
orZeku v/;;u esa d`f"k mi&mRiknksa ls ikWfy'ksjkbM~l 
dh tkap dh xbZA blds vfrfjDr] gk;MªksQksfcd 
;kSfxd cukus ds fy, vusd QSVh vEyksa ds lkFk vksV 
czku ikWfy'ksjkbM tSls ikWfy'ksjkbM~l dks lajpukRed 
:i ls vk'kksf/kr djus ds fy, uohu dk;Z;kstuk,a 

viukbZ xbZaA bu gk;MªksQksfcd QSVh&,flM 
ikWfy'ksjkbM ;kSfxdksa dks Qy ,oa lfCt;ksa ds ifjogu 
ds nkSjku nsj ls jax ifjorZu] Hkkj esa deh] idus ,oa 
n`<+ cuk, j[kus vkSj laosnu xq.koÙkk tSls 'kSYQ ykbZQ 
esa o`f) djus laca/kh lq/kkjksa gsrq la;qDr QkWeqZys'kUl 
cukus ds fy, gk;MªksfQfyd xsgwa Hkwlh ikWfy'ksjkbM ds 
lkFk la;ksftr fd;k x;kA

vuqla/kku izxfr

v/;;u esa xsgwa dh Hkwlh vkSj vksV czku ls 
ikWfy'ksjkbM~l ds iz;ksx'kkyk Lrjh; fu"d"kZ.k ls 
Øe'k% 15 o 18 izfr'kr iSnkokj izkIr dh xbZA 
la?kVukRed fo'ys"k.k us n'kkZ;k fd xsgaw dh Hkwlh ds 
ikWfy'ksykbM esa izeq[k 'kdZjk ds :i esa vjkfcuksl ¼78 
izfr'kr½ ,oa t+k;yksl ¼14 izfr'kr½ Fkk] tcfd vksV 
czku ikWfy'ksjkbM esa mPprj Xyqdksl ek=k ¼80 
izfr'kr½ ikbZ xbZ ¼vkd`fr 1½A

blds vfrfjDr vksV czku ikWfy'ksjkbM dks yxHkx 
leku fMxzh ds QSVh ,flM izfrLFkkiu ¼2-03-&2-17 
jsat esa½ ds lkFk ikWfy'ksjkbM&QSVh ,flM ,LVj (LA-
OP, MA-OP, PA-OP, SA-OP, OA-OP : lauric, myristic, 
p a l m i t i c ,  s t e a r i c ,  o l e i c  a c i d - o a t  b r a n  
polysaccharide esters) rS;kj djus ds fy, fofHkUu 
QSVh vEyksa ds lkFk ,LVjhd`r fd;k x;kA vksV czku 
ikWfy'ksjkbM QSVh vEy ,LVj (OA-FAs) dks lfEeJ 

mn~ns'; % d`f"k&i'p 'kSYQ ykbZQ esa lq/kkj ds fy, [kk| Qy ysiu inkFkZ  
fodflr djukA

okf"kZd fjiksV 20162017

57



vkd`fr 1& xsgwa Hkwlh ¼,½ vksV czku ¼ch½ ,oa lkekU; 'kdj lfEeJks ¼lh½ ls izkIr ikWfy'ksjkbZM dh tkrh gSA

fQYesa rS;kj djus ds fy, AX ds lkFk CysaM fd;k x;kA 
[kk| ikWfy'ksjkbM WP vk/kkfjr fQYesa QSVh ,flM 
,LVjhd`r vksV czku ikWfy'ksjkbM ds la;kstu ls 
egÙoiw.kZ :i ls izHkkfor gq,A v/;;u us ;g Li"V 
fd;k fd fQYeksa dh lw{elajpukvksa us ty ok"i 
ikjxE;rk vkSj vkWfIVdy ,oa edsfudy fo'ks"krkvksa 
dk fu;af=r djus esa izklafxd Hkwfedk fuHkkbZA y?kq 
J`a[kyk yackbZ okys lr`I;r OP-FAs (LA-OP, MA-OP, 
PA-OP) lw[kh gqbZ fQYeksa esa ysfeuj lajpukvksa ds :i 
esaa Lo&lg;ksftr FksA ysfeuj lajpukvksa us ty ok"i 

ikjxE;rk (WVP) dkQh gn rd lhfer fd;k vkSj 
lkFk gh ;kaf=d 'kfDr vkSj vf/kd vikjnf'kZrk esa deh 
ykbZA WP esa SA-OP ds la;kstu ls Js"B xq.kksa okyh 
fQYesa] mUur rkih; fLFkjrk izkIr gqbZ rFkk blus WVP 
dks yxHkx 67 izfr'kr rd de fd;k] lkFk gh ns'kh; 
AX-OP fQYe dh rqyuk esa edsfudy 'kD;rk esa dksbZ 
egÙoiw.kZ deh ugha gqbZA orZeku esa] fofHkUu lkanz.kksa dh 
,eY'ku vk/kkfjr lfEeJ fQYe QkWjeqys'kUl lsc dh 
lrg ij ysfir dh xbZa rFkk bldh d`f"ki'p xq.koÙkk 
ij v/;;u tkjh gSa ¼vkd`fr 2½A

vkd`fr 2 % vxzfyf[kr ls fudkys x, ikWfy'ksjkbM~l ¼,½ xsgwa dh Hkwlh ,oa ¼ch½ tbZ Hkwlh ,oa ¼,+ch½ d`f"k i'p vuqiz;ksxksa ds fy, 
ck;ksfMxzsMscy ysiu inkFkZ  
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lfEi{k fQYe ¼,+ch½ vksj czku iksfy'ksjkbM ¼ch½tbZ

fu"d"kZ.k

iksfy'kajkbM ¼,½xsgwa Hkwlhxsgwa 

fu"d"kZ.k



izeq[k miyfC/k;k¡ %

1- xsgaw dh Hkwlh AX ,oa tbZ dh HkwLkh ikWfy'ksjkbM 
QSVh ,flM ,LVj okyh lfEeJ fQYe 
QkWjeqys'kUl us ty ok"i lapkj esa deh]
(67-85%), csgrj edsfudy 'kfDr 
(1073MPaj;MPa:megapascal),oa rkih; 
fLFkjrk tSlh dk;kZRed fo'ks"krk,a iznf'kZr dhaA

2- ,eY'ku vk/kkfjr lfEeJ fQYe QkWjeqys'kUl 
dks rkt+s Qyksa ¼lsc vkSj vkMw½ ij ysfir fd;k 
x;k rFkk bl ysiu dk d`f"k&i'p xq.koÙkk esa 
lq/kkj laca/kh v/;;u fd, tk jgs gSaA
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uohu igy 

Lathyrus (Lathyrus sativus) ,d ikSf"Vd] lw[kk lg 
ldus okyh vkSj vkfFkZd n`f"V ls egÙoiw.kZ Qyh gS] 
fdarq blds chtksa esa U;wjksVkWfDlu ß-N-oxalyl-L-a, ß-
diaminopropionic vEy (ß-ODAP) gksus ds dkj.k 
bldh T;knk [ksrh ugha dh tkrh] D;ksafd bu 
U;wjksVkWfDlu ls ekuoksa esa U;wjksykWftdy jksx ysfFkzLe 
gks tkrk gSA ß-ODAP dk mRiknu djus okys 
tSojlk;fud ekxZ esa thuksa dk y{k.ko.kZu ugha fd;k 
x;k gSA vr% fuEu vFkok fcuk ODAP dh Qly 
fodflr djus dh ;kstuk dks bZ"Vrehd`r djus ds 
fy, ODAP mRiknu dks fu/kkZfjr djus okys thu ,oa 
thu la?kVdksa dks le>us dh vko';drk gSA orZeku 
i)fr thuksa ,oa muds dk;ksZa dh igpku djus ds fy, 
tsusfVd] ftuksfed ,oa tSojklk;fud rjhdksa dks 
la;ksftr djsxh] ftudk iz;ksx tSoizkS|ksfxdh; 

vuqiz;ksxksa esa fd;k tk ldsxkA E;qVsaV ikWI;qys'ku 
fodflr dh tk,xh rFkk ODAP Lrjksa dk fu/kkZj.k 
djus okys thuksa dh igpku ds fy, tsusfVd LØhu dk 
iz;ksx fd;k tk,xkA E;qVsaV QhuksVkbZi esa varfuZfgr 
thuksa dh igpku dh tk,xh rFkk bUgsa 
eSfiax&ck;&flDosafUlax i)fr ¼J`a[kyk&jfgr] lanHkZ 
thukse&eqDr i)fr½ ls izfr:fir fd;k tk,xkA fuEu 
,oa mPp ODAP d`f"ktksitkfr;ksa@fodkl pj.kksa dh 
rqyuk djrs gq, ß-ODAP mRiknu esa lfEefyr ekxksZa 
dks le>us ds fy, VªkafLØIVkse vk/kkfjr i)fr;ksa dk 
Hkh iz;ksx fd;k tk,xkA igpkus x, vkuqokaf'kd 
ekdZjksa dk iz;ksx djrs gq, ikni iztuu lfgr ;s 
v/;;u loksZRd`"V d`f"ktksitkfr;ksa dh i`"BHkwfe esa 
fuEu vFkok ß-ODAP jfgr fodkl djus esa lgk;rk 
iznku djsaxsA

Lathyrus Sativus esa Oxalyldiaminopropionic acid (ODAP) 
rRo dks yf{kr djuk

uohu igy&A

ouLifr rsy ekuo vkgkj dk ,d egÙoiw.kZ Hkkx gS] 
tks 'kjhj dks ÅtkZ ,oa vfuok;Z iks"kd miyC/k djokrs 
gSaA bl izfØ;k dk iz;ksx ouLifr rsy esa vEyrk ds 
mnklhuhdj.k ds fy;k tkrk gSA ouLifr rsy esa 
lcls vf/kd vEy ,iksDlh QSVh vEy] gk;MªksDlh QSVh 
vEy] fyuksfybd vEy ,oa vksfybd vEy ds lewg ls 
gksrk gSA mPPk vksfybd vEy okys ouLifr rsyksa dk 
lsou ykHkdkjh gksrk gS] D;ksafd ;g eksuksvulsP;qjsfVM 
QSVh vEy u dsoy blds 'kSYQ thou dks c<+krk gS] 
vfirq ;g gk;Mªksftuhdj.k dh vko';drk dk Hkh de 
djrk gS] tks fd dbZ LokLF; leL;kvksa ls lEc) gksrh 
gSA lks;kchu ds rsy esa ikap QSVh vEy gksrs gSa % 
vksfybd vEy ¼18%1½] isfYefVd vEy ¼16%0½] 

LVhvfjd vEy ¼18%1½] yhuksfybd vEy ¼18%2½ ,oa 
yhuksysfud vEy ¼18%3½A lks;kchu ds rsy esa bu ikap 
vEyksa dh izfr'krrk Øe'k% 18] 10] 4] 55 ,oa 13 
izfr'kr gSA Hkkjr esas chtksas ds rsy esa iksf"Vdrk ds 
lao/kZu ds fy, lks;kchu dk vuqokaf'kd Lrjksa rd 
nksgu ugha fd;k x;kA Delta-12 oleate desaturase 
thu (FAD-1)] tks vksfybd vEy dks yhuksfybd vEy 
esa cny nsrk gS] ,d izeq[k ,atkbu gS tks cht rsy ds 
QSVh vEy la?kVu dk fu/kkZj.k djrk gSA bl v/;;u 
esa] lks;kchu ij thukse ,afMfVax VwYl dk iz;ksx djus 
dk iz;kl fd;k tk,xk rFkk blds vfrfjDr Delta-12 
oleate desaturase (GmFad) thuksa ds fy, ,fMfVax 
dh tk,xhA

thukse ,fMfVax VwYl dk mi;ksx djrs gq, lks;kchu esa vksfybd 
vEy dh ek=k esa lq/kkj djuk

uohu igy&AA
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uohu mipkjksa dh vko';drk esa] mipkjkRed izksVhu 
vk/kkfjr vkS"kf/k;ka] vkS"kf/k;ksa dh egÙoiw.kZ Js.kh gS rFkk 
bueas orZeku esa dsUlj] rh{.k laØe.k] vkuqokaf'kd 
fodkj bR;kfn tSls fofHkUu ?kkrd jksxksa ds mipkj esa 
mudh lkeF;Zrk dh vizR;kf'kr igpku dh laHkkouk 
gSA vr%] mipkjkRed izksVhu vk/kkfjr vkS"kf/k;ksa dk 
fodkl fd;k tkuk LokLF;&lqj{kk m|ksx esa rst+h ls 
mHkjrk gqvk {ks= gSA de dher ds izksVhu vfHkO;fDr 
IysVQkWeZ dk fodkl djus ds fy,] ekbØks,ysxh 
vkn'kZ mEehnokj gS] ftUgsa izk;% ^^lksyj ikWoMZ izksVhu 
QSDVjht+** dgk tkrk gSA ;wdsfj;kWfVd gjs 'kSoky 
Chlamydomonas reinhardtil ds dyksjksIykLV dh 
n`<+rk] fofo/k izdkj ds iqulaZ;ksftr izksVhu rS;kj djus 
ds IysVQWkeZ ds :i esa iznf'kZr dh xbZA 'kSSoky esa 
mipkjkRed izksVhuksa ds mRiknu ds dher ykHk lfgr 

mPp ekiØe.kh;rk] ok;jy ,oa vU; jksxk.kqvksa dh 
vuqifLFkfr] eqag ls [kkus dh lqfo/kk ¼D;ksafd 'kSoky dks 
GRAS Js.kh esa j[kk tkrk gS½ ,oa izkdSfjvkWfVd 
fo"kkDrksa dk mRiknu] tks fd vU; ;wdsfj;kWfVd 
leqnk; esa ugha gksrk] tSls vU; vusd YkkHk gSaA blds 
vfrfjDr] lw{e'kSokyksa dk uohu U;qVªkL;qfVdy 
;kSfxd rS;kj djus ds fy, Hkh ijhf{kr fd;k tk 
ldrk gSA bl 'kks/k dk mn~ns'; fofHkUu ?kkrd jksxksa 
ds mipkj gsrq fdQk;rh mipkjkRed izksVhuksa ds 
mRiknu ds fy, vfoyac dk;Zuhfr rS;kj fd, tkus dh 
t:jr ls izsfjr gSA nwljh vksj] U;qVªkL;qfVdy ,oa 
QkekZL;qfVdy fo'ks"krkvksa okys igpkus x, uohu 
izksVhuksa dk iz;ksx dheksjksdFkke ,oa dqiks"k.k ds 
fuokj.k ds fy, fd;k tk ldrk gSA lkFk gh] bl 
vuqla/kku fopkj ds lQy dk;kZUo;u dk izhck;ksfVd 
Vhds ,oa tSodhVuk'kd bR;kfn ds fuekZ.k ds fy, 
IysVQkWeZ fodflr djus esa egÙoiw.kZ LFkku gSA

vo#) QksVksck;ksfj,DVj esa iks"k.k{ke 'kSoky iz.kkyh dk iz;ksx djrs gq, 
mPp ekuksa ds U;wVªkL;qfVdYl ,oa mipkjkRed izksVhUl dk mRiknu

uohu igy&AAA

pkoy dh izkd`frd izfrj{kk iz.kkyh esa nks ijrs gksrh 
gSaA ;g jksxtud ds geys dk izfrjks/k djus ds fy, 
^ftxtSx ekWMy* dk vuqlj.k djrk gSA vartkZr 
izfrj{kk dh igyh ijr VªkaLesEczsu iSVju fjdkWfXu'ku 
fjlSIVlZ (PRRs) dk mi;ksx djrh gS] tks 
lw{etho@jksxtud lg;ksftr vkf.od izfreku 
(MAMPs/PAMPs) ds izfr izfrfØ;k djrh gSA PRRs 
fjlSIVj dkbusl ds :i esa tkus tkrs gSa] ftlesa 
VªkaLesEczsu fjlSIVj&tSls dkbusfll (RLKs) ,oa 
VªkaLesEczsu fjlSIVj tSls izkSVhu (RLPs) lfEefyr gksrs 
gSaA PRRs rqyukRed :i ls det+ksj izfrj{kk izfrfØ;k 
(PTI) iznf'kZr djrs gSaA vartkZr izfrj{kk iz.kkyh dh 
nwljh ijr dksf'kdk ds Hkhrj dk;Z djrh gS] ;g 
Avirulence (Avr) bQSDVlZ uked mPp fopyu okys 
jksxtud v.kqvksa dh igpku gksus ij lfØ; gksus okys 
vf/kdrj vkj thuksa }kjk ,udksM fd, x, 

ikWfyeksjfQd NB-LRR izksVhu mRiknksa dk mi;ksx djrs 
gq, dk;Z djrh gSA iz;kl lfØ;rk izfrj{kk (ETI) ,d 
Rofjr ,oa lqn`<+ fØ;k gS rFkk ;g vfrlaosnu'khy 
vfHkfØ;k (HR) ls lg;ksftr gSA bQSDVj igpku ,oa 
izfrj{kk vfHkfØ;k esa lafYkIr vusd jksxtud dod 
thuksa dh igpku dj yh xbZ gSA thuksa }kjk ,udksM 
fd, x, Avr bQSDVjksa lfgr fof'k"V Qaxy izksVhuksa dks 
ikS/k lk;VksIykT+e esa Mkyk x;kA bUgksaus ikS/k izfrj{kk 
vfHkfØ;k dk fojks/k fd;kA vr bQSDVlZ dh dksXusV 
vkj izksVhuksa }kjk izR;{k vFkok vizR;{k igpku dh xbZ 
rFkk bUgksaus pkoy ikS/k dksf'kdkvksa esa izHkkoh HR dks 
lfØ; fd;kA vr% orZeku izLrko vxzfyf[kr ij 
/;ku dsfUnzr djsxk (i) pkoy dh M.oryzae ds izfr 
izfrj{kk vfHkfØ;k ds nkSjku foHkUu fjlSIVj ,oa flXuy 
v.kqvksa dh igpku ,oa y{k.ko.kZu (ii) pkoy 
dksf'kdkvksa esa Pi54 ,oa Avr-Pi54 izksVhu dk 
y{k.ko.kZu ,oa vkf.od lgfØ;k fo'ys"k.kA

pkoy esa ikni izfrj{kk ds vkf.od vk/kkj dks le>uk 

uohu igy&IV
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mÙkj&iwoZ Hkkjr dbZ LFkkuh; lqxaf/kr ,oa xq.koÙkk okys 
pkoyksa dk ?kj gSA bl {ks= esa mxkbZ tkus okyh pkoy 
dh fofHkUu fdLeksa esa vklke esa ^tksgk* ,oa ef.kiqj esa 
^dkyk pkoy* fdlkuksa esa vR;f/kd yksdfiz; gSaA tksgk 
,oa dkys pkoy dh lqxa/k cklerh pkoy ls fcYdqy 
vyx ekuh tkrh gSA ef.kiqj dh dkys lqxaf/kr pkoyksa 
dk viuk egÙo gS] D;ksafd ;s u dsoy lqxaf/kr gksrs gSa 
vfirq budk jax xgjk cSaxuh gksrk gS rFkk bUgsa vius 
vkS"k/kh; xq.kksa ds fy, tkuk tkrk gSA vr% bl 'kks/k 
izLrko esa tksgk ,oa dkys pkoy dks thukse ,oa 
VªkafLØIVkse vuqØe.k ds fy, 'kkfey fd;k x;k gSA 
bl izLrko ds mn~ns'; gSa (i) mÙkj&Hkkjr {ks= ds tksgk 

,oa dkys pkoy thuksVkbIl dk iw.kZ thukse vuqØe.k 
(ii) mÙkj&Hkkjr {ks= ls lqxaf/kr pkoy thuksVkbIl dk 
xgu VªkafLØIVkse ,oa mIRNA vuqØe.k (iii) lqxa/k ,oa 
ncko lgu'khyrk ds fy, mÙkjnk;h thuksa dk 
rqyukRed ,oa vfHkO;fDr fo'ys"k.kA mÙkj&iwoZ {ks= ds 
pkoy dh ,d fdLe dksyk tksgk dk iz;ksx vuqØe.k 
ds fy, fd;k tk,xkA laiw.kZ vuqØe.k ls izkIr lwpuk 
vU; lkr fdLeksa ¼vklke dk tksgk pkoy % dsrdh 
tksgk] dksyk tksgk] ekf.kdh ek/kqjh tksgk] dksjh tksgk 
rFkk ef.kiqj dk dkyk lqxaf/kr pkoy % pk[kkvks vewch] 
pkdkvks vaxwck] pkdkvks iksbfjf'k;u] pkdkvks 
lseikd½ ds iquvZuqØe ds fy, lanHkZ ds :i esa iz;ksx 
dh tk,xhA

Hkkjr ds mÙkj&iwoZ {ks= esas lqxaf/kr pkoy ds vkuqokaf'kd lq/kkj ds fy, 
mudk thukse ,oa VªkafLØIVkse fo'ys"k.k

uohu igy&V

Hkkjr ds fgeky; dh mPpLFk >hyksa ls cSDVhfj;k ds vksesxk&3 
ikWfyvulsP;qjsfVM QSVh vEyksa dk iqulaZ;kstu fuekZ.k

uohu igy&VI

Eicosapentaenoic vEy (C20:5 n-3, EPA) ,oa 
docosahexaenoic vEy (C22:6 n-3, DHA) tSls 
vksesxk&3 ikWfyvulsP;qjsfVM QSVh vEy (PUFA) ân; 
jksx] dsalj] iqjkus fodkj] e/kqesg ,oa lwtu laca/kh jksxksa 
dh jksdFkke ,oa mipkj ds fy, tkus tkrs gSaA EPA ,oa 
DHA ekuoksa }kjk u, fljs ls la'ysf"kr ugha fd, tk 
ldrs] blfy, bUgsa vkgkj esa gh ysuk gksrk gSA eNyh 
,oa eNyh dk rsy EPA ,oa DHA dk eq[; lzksr gS] fdarq 
w-3 ikWfyvulsP;qjsV~l dh LokLF; ykHkksa dh c<+rh gqbZ 
tkudkjh ,oa le> ds dkj.k eNfy;ksa dh tula[;k 
?kV jgh gSA lkFk gh] eNyh ds rsy ds dbZ uqdlku Hkh 
gSa] tSls blesa olk ?kqyu'khy foVkfeu dk gksuk rFkk 
ikjs dk lanw"k.k] ftlls dbZ chekfj;ka gks ldrh gSaA 
vr% bu v.kqvksa ds oSdfYid iks"k.k{ke lzksrksa dh [kkst 
dh vko';drk gSA bl oSdfYid lzksr ds fy, PUFA 
ds cSDVhfj;k fuekZ.k esa dkQh #fp tkxzr gqbZ gS] 
D;ksafd ;s uohdj.kh; lzksr gSa] ftUgsa vklkuh ls 

laof/kZr ,oa vkuqokaf'kd :i ls vk'kksf/kr fd;k tk 
ldrk gSA lkbØksfQfyd ,oa lkbØksVªkWfQd 
cSDVhfj;k B.Ms i;kZoj.k esa thfor jgus dh ;kstuk ds 
rgr vius dksf'kdk f>fYy;ksa esa PUFA ds lap;u ds 
fy, tkus tkrs gSaA Hkkjr esa] PUFA cukus okys 
cSDVhfj;k fofHkUu leqnzh ,oa rkts ty i;kZoj.k ls 
i`Fkd fd, x, gSa] tcfd vuqdwy i;kZoj.k fLFkfRk;ksa ds 
dkj.k lkbØksfQfyd ,oa gsyksfQfyd lw{ethoks ds 
fy, vkn'kZ lzksr gksus ds ckotwn PUFA cukus okys 
cSDVhfj;k ds fy, fgeky; dh mPPkLFk >hyksa dk 
vUos"k.k ugha fd;k x;kA vr%] bl v/;;u esa fgeky; 
dh mPpLFk >hyksa ls PUFA mRiknu djus okys 
cSDVhfj;k dh [kkst ,oa mUgsa i`Fkd djuk] mudh 
fofo/krk dh igpku ,oa y{k.ko.kZu rFkk muds EPA 
,oa DHA thu lewg dks dyksuhd`r ,oa vfHkO;Dr 
djuk 'kkfey gSA
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1- ukch us 24 uoEcj] 2010 dks foKku ,oa izkS|ksfxdh 
esa lg;ksx ds fy, dukMk ds laLFkkuksa ds lkFk 
fuEufyf[kr rhu ,evks;w fd, %

(i)  uS'uy fjlpZ dkmafly] IykaV ck;ksVsDuksykWth 
  baLVhV~;wV] lkLdVwu ds lkFk ,evks;wA

(ii)  ;qfuoflZVh vkWQ lkLdsV'ksoku] lkLdVwu ds  
lkFk ,evks;wA

(iii)  ftukse izsvkbZjh] lkLdVwu ds lkFk ,evks;wA

2-  ukch us iMksl ds nks fo'ofo|ky;ksa ds lkFk  
uSVofdZax] vuqla/kku ,oa fodkl lg;ksx] ekuo 
lalk/ku fodkl rFkk ukch esa ih,p-Mh- djus 
okys fo|kfFkZ;ksa dks fMxzh iznku djus ds fy, 
fuEufyf[kr ,evks;w ij gLrk{kj fd, x, %

(i)  xq: tEcs'oj foKku ,oa izkS|ksfxdh  
fo'ofo|ky;]  fglkj ds lkFk 29 ekpZ] 2011 
dks ,evks;w fd;k x;kA

(ii)  iatkc fo'ofo|ky;] p.Mhx<+ ds lkFk 27 ebZ] 
  2011 dks ,evks;wA

3-  ukch ,oa ukbZij ds chp vkilh #fp ds {ks=ksa esa 
  la;qDr 'kks/k dk;Z djus vkSj lg;ksx ds {ks=ksa esa 
  LVkQ] fo|kfFkZ;ksa vkSj rduhdh dkfeZdksa dks  
  izf'k{k.k iznku djus ds fy, 2 Qjojh] 2012 
  dks ,d le>kSrk Kkiu gqvkA

4- ukch ,oa iatkc d`f"k fo'ofo|ky;] yqf/k;kuk us 
d`f"k ,oa lacaf/kr foKku ds {ks=ksa esa la;qDr :i ls 
'kks/k dk;Z djus ds fy, 14 vxLr] 2012 dks ,d 
,evks;w fd;kA

5- ukch ,oa jk"Vªh; yhph vuqla/kku dsUnz 
¼,uvkjlh,y½] eqt+Q~jiqj] fcgkj ds chp 
vuqla/kku ,oa fodkl lqfo/kkvksa dks lka>k djus 
vkSj la;qDr 'kks/k ifj;kstukvksa ij dk;Z djus ds 
fy, 16 flrEcj] 2012 dks le>kSrk gqvkA

6- ukch ,oa iatkc rduhdh fo'ofo|ky;] tkya/kj us 
mPp izkFkfedrk dk;ZØeksa esa l?ku dk;Z djus gsrq 
foKku ,oa izkS|ksfxdh ds {ks=ksa esa 'kSf{kd ,oa 'kks/k 
foe'kZ dks c<kok nsus ds fy, 19 vDrwcj] 2012 dks 
,d le>kSrk Kkiu ij gLrk{kj fd,A

7- eksgkyh esa tSofOkKku dyLVj LFkkfir djus ds 
n`f"Vxr ukbZij] eksgkyh ( vkb,l,lbZvkj] 
eksgkyh ( ihthvkb,ebZvkj] p.Mhx<+ ( 
lh,lvkbvks] p.Mhx<+, vkbvkbVh] jksiM+ rFkk 
iatkc d`f"k fo'ofo|ky; ds lkFk 26 uoacj] 2012 
dks ,d  le>kSrk Kkiu ij gLrk{kj fd, x,A

8- ukch ,oa lsaVªy ;qfuoflZVh vkWQ iatkc] cfVaMk us 
nksuksa laLFkkuksa ds chp xq.koÙkk vk/kkfjr 'kks/k vkSj 
mPp vuqla/kku dk;ZØeksa esa lao/kZu ds fy, 28 
ekpZ] 2013 dks ,d le>kSrk Kkiu ij gLrk{kj 
fd,A
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le>kSrk Kkiu
Lkg;ksx ,oa uSVofdZax ds fy, le>kSrk Kkiu



Ø-la-  ifj;kstuk vUos"kd ifj;kstuk dk uke fuf/k iznkrk ,tsalh fLFfkr 

iwjh dh xbZ ifj;kstuk,a  

1- MkW-  vt; ds- ikaMs; xsgwa esa ykSg tSomiyC/krk c<+kus ds fy, 

QkbfVd vEy ekxZ dh eSVkcksfyd 

bathfu;fjax 

tSo izkS|ksxdh foHkkx] 

Hkkjr ljdkj 

iw.kZ 

2- MkW-  dkafr fdj.k  ,fMikstsusfll ,oa lg;ksftr mÙkstd 

ekdZjksa ij fQaxj feysV vkSj dksMks 

feysV vjkckbukWDlhysu dk izHkko  

tSo izkS|ksxdh foHkkx] 

Hkkjr ljdkj 

iw.kZ 

3- MkW-  dkafr fdj.k  ,fMikstsusfll ds fu;eu esa Eleusine 

Coracana ¼fQaxj feysV½ vkSj Paspalum 

Scrobiculatum ¼dksMks feysV½ ls 

ikWfyfQukWYl dh Hkwfedk ds ewY;kadu ds 

fy, ,d U;wVªhftuksfed v/;;u  

,lbZvkjch] Mh,lVh] 

Hkkjr ljdkj 

iw.kZ 

4- MkW-  egsUnz fc'uksbZ vkgkjh; v.kqvksa }kjk ,fMikstsusfll ,oa 

eksVkis ds Vªkafl,aV fjlsIVj iksVsaf'k;y 

¼Vhvkjih½ pSuy e/;LFkrk ekWM~;wys'ku 

,lbZvkjch] Mh,lVh] 

Hkkjr ljdkj 

iw.kZ 

5- MkW-  egsUnz 
fc'uksbZ&ihvkbZ 
MkW-  dkafr 
fdj.k&lg ihvkbZ

,fMiksl ÅÙkd bUQ~yses'ku esa [kk| 
?kVdksa dks lfØ; djus okys Vhvkjih 
pSuy dh Hkwfedk dks le> us ds fy, 
U;wVªhftuksfed ekxZ

tSo&izkS|ksfxdh foHkkx] 

Hkkjr ljdkj 

iw.kZ 

ij v/;;u 
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ckg~; vuqnku ,oa fuf/k;k¡

6- MkW- dkSf'kd etwenkj cktjs dh Hkkjrh; fdLeksa ls Qs#yks;y 
vjkckbukWDlhysu dh eghu lajpukvksa esa 
fopyu rFkk ,aVh&vkWDlhMsaV fØ;k ij 
mudk izHkko

,lbZvkjch] Mh,lVh]
Hkkjr ljdkj

iw.kZ
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7- MkW-  eksfudk xxZ Hkkjrh; xsgwa mit esa lsfy,d jksx 

,fiVksIl dh igpku rFkk RNAi  ,oa 

iztuu ekxksZa }kjk mudk ekWM~;wys'ku 

tSo izkS|ksxdh foHkkx] 

Hkkjr ljdkj 

iw.kZ 

8- MkW-  eksfudk xxZ  czsM cukus okys xsgaw dh fdLe esa lq/kkj 

ds fy, Øksekslkse fof'k"V c`gr~ ladj.k  

,lbZvkjch] Mh,lVh] 

Hkkjr ljdkj 

iw.kZ 

 

tkjh ifj;kstuk,a
9- MkW-  fl)kFkZ 

frokjh 

izks&foVkfeu , ¼ihoh,½ okys Hkkjrh; 

dsys dk fodkl ,oa vUrj.kA ;g 

ifj;kstuk DohUlySaM ;qfuoflZVh vkWQ 

VSDuksykWth ¼D;w;wVh½] vkLVªsfy;k ls 

Hkkjr dks dsys esa tSo&lao/kZu ,oa jksx 

izfrjks/k ds fy, izkS|ksfxdh dk fodkl 

,oa gLrkarj.k fo"k;s cgq&laLFkkxr 

ifj;kstuk dks ,d fgLlk gSA

tSo izkS|ksfxdh 

vuqla/kku lgk;rk 

ifj"kn~ 

¼chvkbZvkj,lh½] tSo 

izkS|ksxdh foHkkx] 

Hkkjr ljdkj 

tkjh 

 

10- MkW-  fl)kFkZ 

frokjh 

xsagw ls ek;ks& vkbuksflVksy vkWDlhftusl 

¼,evkbZvks,Dl½  dh igpku] Dyksfuax 

++,oa dk;kZRed oxhZdj.k  

,lbZvkjch] Mh,lVh] 

Hkkjr ljdkj 

tkjh 

11- MkW-  fufru dqekj 

fla?ky 

cgq [kk| Tkfur cSDVhfj;k dh igpku ds 

fy, Xyk;dksdkUtqxsV~l dSIM 

eYVhQaD'kuy xksYM uSuksjkWM vk/kkfjr 

uSukstSolaosnh dk fodkl 

tSo izkS|ksxdh foHkkx] 

Hkkjr ljdkj 

tkjh 

12- MkW-  eksfudk xxZ  mUur rki lgu'khyrk ,oa iks"k.k{ke 

mRiknu ds fy, ftuksfeDl&lgk;frr 

flaFksfVd gSDlkIykWbM OghV thu 

i`Fkdhdj.k 

MhchVh&chch,lvkjlh] 

;wds 

tkjh 

13- MkW-  dkafr fdj.k 

dksaMsiqMh 

mÙkj&iwoZ {ks= ds lks;k vk/kkfjr [kehj  

vkgkjksa dk eSVkftuksfed ,oa dk;kZRed 

o.kZuy{k.k 

tSo izkS|ksfxdh foHkkx] 

Hkkjr ljdkj 

tkjh 

14- MkW-  fryd jkt 'kekZ mÙkj&iwoZ {ks= ls lqxaf/kr pkoy dk 

thukse ,oa VªkafLØIVkse vuqØe.ku~ 

chlhvkbZ,y 

¼,ubZvkjj&chih,elh 

ifj;kstuk½] tSo 

izkS|ksfxdh foHkkx  

tkjh 

 

 



ukch laLFkku Hkou LVkQ vkokl

vuqla/kku v/;srk Nk=kokl tho iz;ksx'kkyk

 vfrfFk x`g usV&gkÅl

ukch eq[; ifjlj esa volajpuksa dh izxfr
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1- Jh /khjsUnz izrki flag us 1 ls 4 ebZ] 2016 dks 
osadksaoj] dukMk esa vk;ksftr eksVkis ij 13oha 
varjkZ"Vªh; dkaxzsl esa Hkkx fy;kA

2- Jh va'kq vyksd us 19&20 vxLr] 2016 dks ubZ 
fnYyh esa ikni vkuqokaf'kdrk ,oa thuksfeDl ds 
{ks= esa vk;ksftr nwljs varjkZ"Vªh; lEesyu 
^,xzhthuksfeDl bafM;k 2016* esa ^^,DLizs'ku ,aM 
QaD'kuy djsDVjkbts'ku vkWQ ek;ks&bZukslhVksy 
vkDlhxhust (MIOX) QzkWe OghV** fo"k; ij isij 
izLrqr fd;kA

3- MkW- dkafr fdj.k us 16 flrEcj] 2016 dks 
djuky] gfj;k.kk esa vk;ksftr ̂lh,,QVh&2016* 
esa ^^izksck;ksfVd QkWj eSVkcksfyd ,aM esaVy gSYFk** 
fo"k; ij O;k[;ku fn;kA

4- MkW- vt; ds- ikaMs; us ̂ izSfDVdy dfUlMjs'kUl 
vkWQ ,fIyds'kUl vkWQ thukse ,fMfVax** fo"k; ij 
23 flrEcj] 2016 dks gSnjkckn esa MhchVh ,oa 
chvkbZvkj,lh }kjk vk;ksftr dk;Z'kkyk esa 
izfrHkkfxrk dhA

5- Jh /khjsUnz izrki flag us 11&12 uoEcj] 2016 

dks fo;kuk] vkfLVª;k esa vk;ksftr ^fizosU'ku 
ekWMYl vkWQ vkWcsflVh ,aM dkfMZ;ksosLdqyj 
fMlht+ ¼ihvkslh 2016½* fo"k;d varjkZ"Vªh; 
laxks"Bh esa izfrHkkfxrk dhA

6- Jh /khjsUnz izrki flag us 24&25 uoEcj] 2016 
dks MsuekdZ esa vk;ksftr ^^xV ekbØksck;ksVk ,aM 
eSVkckWfyd gSYFk** laxks"Bh esa Hkkx fy;kA

7- Jh Jhdkar ea=h us 22 vxLr] 2016 dks 
vkbZvkb,lbZvkj] eksgkyh esa vk;ksftr ̂^vos;juSl 
,aM ukWyst 'ks;fjax % ,uds,u** ij 
laLFkkuksa@fo'ofo|ky;ksa ds fy, vk;ksftr 
,uds,u dk;Z'kkyk esa Hkkx fy;kA

8- MkW- eksfudk xxZ us 8&10 fnlEcj] 2016 dks 
osYywj] rfeyukMw] Hkkjr esa vk;ksftr ̂^djUV~l bu 
ck;ksVSDuksykWth** fo"k; ij varjkZ"Vªh; lEesyu esa 
Hkkx fy;kA

9- lqJh usgk Bkdqj us 15&17 fnlEcj] 2016 dks 
lhvkbZ,ch] eksgkyh esa lhvkbZ,ch] eksgkyh( vkblj] 
eksgkyh( ,oa bEVSd] p.Mhx<+ }kjk la;qDr :i ls 
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vk;ksftr pkSFkh ^ck;ksizkslSflax bafM;k 2016** 
laxks"Bh esa iksLVj izLrqr fd;kA

10- Jh va'kq vkyksd us 15&17 fnlEcj] 2016 dks 
lhvkbZ,ch] eksgkyh esa lhvkbZ,ch] eksgkyh( vkblj] 
eksgkyh( ,oa bEVSd] p.Mhx<+ }kjk la;qDr :i ls 
vk;ksftr pkSFkh ^ck;ksizkslSflax bafM;k 2016** 
laxks"Bh esa iksLVj izLrqr fd;kA

11- Jh iadt ikaMs; ,oa MkW- fl)kFkZ frokjh us 
9&10 Qjojh] 2017 dks ckxokuh izkS|ksfxdh ikdZ] 
xzsVj uks;Mk esa ̂ gkWVhZ bafM;k 2017&ijEijkxr ,oa 
oSdfYid ckxokuh mRiknu iz.kkyh^ fo"k;d 
dk;Z'kkyk&lg&izn'kZuh esa izfrHkkfxrk dhA

12- Jh jktk thr us 9&11 ekpZ] 2017 dks iatkc 
fo'ofo|ky;] p.Mhx<+ esa vk;ksftr 11oha 
p.Mhx<+ foKku dkaxzsl esa ^vkbMsfUVfQds'ku ,aM 
QaD'kuy osfyMs'ku vkWQ OghV osdqvksyj vk;ju 
VªkaLiksVZj1 thu* fo"k; ij iksLVj izLrqr fd;kA

13- MkW- egsUnz fc'uksbZ us 20&22 ekpZ] 2017 esa 
teZuh esa vk;ksftr rhljh varjkZ"Vªh; dkaxzsl fgMu 
gaxj esa ^xV Qhfyax ,aM ekYkU;qVªhf'k;u % LVMh 
vkWu csfufQf'k;y xV ekbØksck;ksVk ekWM~;qys'ku 
;wflax fizck;ksfVd Vw dkWEcsV vaMj ,aM vksoj 
U;qfVªf'k;u** fo"k; ij viuk 'kks/k dk;Z izLrqr 
fd;kA

14- MkW- eksfudk xxZ us 24&25 ekpZ] 2017 dks 
,Vjuy ;qfuoflZVh] cMw lkfgc ¼fgekpy izns'k½] 
Hkkjr esa [kk| foKku ,oa izkS|ksfxdh esa izxfr ij 
jk"Vªh; lEesyu esa Hkkx fy;kA

15- MkW- tkW;- ds- jkW; us 24&25 ekpZ] 2017 dks 
,Vjuy ;qfuoflZVh] cMw lkfgc ¼fgekpy izns'k½] 
Hkkjr esa [kk| foKku ,oa izkS|ksfxdh esa izxfr ij 
jk"Vªh; lEesyu esa Hkkx fy;kA

ukch esa vfrfFk

1- izksQslj gksokFkZ cksbl] laLFkkid funs'kd ,oa 
vEcSLMj] gkosZLV Iyl] vkZ,QihvkjvkbZ] 
okf'kaxVu us 7 uoEcj] 2016 dks ukch dk nkSjk 
fd;k vkSj ̂ ^fyafdax ,xzhdYpj ,aM U;qVªhf'k;u bu 
bafM;k Fkzw ck;ksQksfVZfQds'kju % tfLVfQds'ku ,aM 
izksxzsl vaMj gkosZLV Iyl** fOk"k; ij O;k[;ku 
fn;kA

2- izksQslj ¼MkW-½ fglk'kh Vhlqt+heksVks ,,yvkjlh] 
VksVksjh ;qfuoflZVh] tkiku us 19 fnlEcj] 2016 
dks ukch dk nkSjk fd;k vkSj ̂ ^ekbfuax vkWQ ;wft+ax 
thUl vkWQ okbYM Lih'kht+ vkWQ lLVsuscy OghV 
izksMD'ku** fo"k; ij O;k[;ku fn;kA
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ukch lkslk;Vh
v/;{k % foKku ,oa izkS|ksfxdh ea=h
lnL; lfpo % dk;Zdkjh funs'kd

dk;ZØe lykgdkj lfefr
d`f"k tSo izkS|ksfxdh

v/;{k % fof'k"V oSKkfud

'kklh fudk;] ukch
v/;{k % lfpo] MhchVh

lnL; lfpo % dk;Zdkjh funs'kdfoÙkh; lfefr

oSKkfud lykgdkj lfefr
v/;{k % izfrf"Br oSKkfud

lnL; lfpo % dk;Zdkjh funs'kd

bZMh@vkb,elh

dk;ZØe lykgdkj lfefr
vkgkj ,oa iks"kd
 tSo izkS|ksfxdh

v/;{k % fof'k"V oSKkfud
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'kklu



MkW- g"kZ o/kZu
foKku ,oa izkS|ksfxdh rFkk i`Foh 
foKku ea=h
foKku ,oa izkS|ksfxdh ea=ky;] 
Hkkjr ljdkj
ubZ fnYyh
¼v/;{k½ 

MkW- ds- fot; jk?kou
lfpo
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003
¼v/;{k&'kklh fudk;½

Jh lh- ih- xks;y
la;qDr lfpo
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003 

lqJh xkxhZ dkSy
la;qDr lfpo ,oa foÙk lykgdkj
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003 

eq[; dk;Zikyd vf/kdkjh
lhvkbZ,ch
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

MkW- ,u- lR;ewfrZ
funs'kd
Hkkjrh; foKku ,oa f'k{kk 
vuqla/kku laLFkku] lSDVj&81
Eksgkyh & 140306

MkW- jes'k lksarh
phQ oSKkfud
lhlh,ech] mIiy jksM
gSnjkckn&500007 

MkW- izoh.k Nqustk
lhfu;j tSusfVLV ,oa leUo;d
d`f"k tSo&izkS|ksfxdh Ldwy
iatkc d`f"k fo'ofo|ky;
yqf/k;kuk & 141004

MkW- clarh cksjokg
lsokfuo`Ùk izksQslj ,oa izeq[k
[kk| ,oa iks"k.k foHkkx
vklke d`f"k fo'ofo|ky;
tksjgkV] vklke & 785013

MkW- Jhnsoh vUuiw.kkZ flag
ofj"B fizafliy oSKkfud
izksVhu jlk;u ,oa izkS|ksfxdh 
foHkkx
dsUnzh; [kk| izkS|ksfxdh; 
vuqla/kku laLFkku 
¼lh,QVhvkjvkbZ½
eSlwj & 570020

izks- vuwjk oh- dqjin
izksQslj ,oa izeq[k
fQft+;ksykWth ,aM U;wVªhf'k;u
lSaV tkWu esfMdy dkWyst] 
ljtkiqj jksM
csaxyw:&560034

MkW- izsek jkepUnzu~
funs'kd 
U;qVªhf'k;u QkmaMs'ku vkWQ 
bafM;k
lh&13] dqrqc baLVhV~;w'kuy 
,fj;k ubZ fnYyh&110016

lykgdkj
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003

MkW- fodkl _f"k
oSKkfud ^bZ*
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

MkW- tkW; ds- jkW;
oSKkfud ^bZ*
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

MkW- dkafr fdj.k
oSKkfud ^Mh*
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

MkW- fryd jkt 'kekZ
dk;Zdkjh funs'kd
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh] eksgkyh&140306
¼lnL; lfpo½
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d- ukch lkslk;Vh ds lnL;

laLFkku dk izca/ku



MkW- ds- fot; jk?kou
lfpo
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003
¼v/;{k½ 

Jh lh- ih- xks;y
la;qDr lfpo
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003 

lqJh xkxhZ dkSy
la;qDr lfpo ,oa foÙk 
lykgdkj
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003

izks- vuwjk oh- dqjin
izksQslj ,oa izeq[k
fQft+;ksykWth ,aM U;wVªhf'k;u
lSaV tkWu esfMdy dkWyst] 
ljtkiqj jksM
csaxyw:&560034

MkW- izsek jkepUnzu~
funs'kd
U;qVªhf'k;u QkmaMs'ku vkWQ 
bafM;k
lh&13] dqrqc baLVhV~;w'kuy 
,fj;k
ubZ fnYyh&110016

eq[; dk;Zikyd vf/kdkjh
lhvkbZ,ch
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

[k- 'kklh fudk;
MkW- ,u- lR;ewfrZ
funs'kd
Hkkjrh; foKku ,oa f'k{kk 
vuqla/kku laLFkku] lSDVj&81
Eksgkyh & 140306

MkW- jes'k lksarh
phQ oSKkfud
lhlh,ech] mIiy jksM
gSnjkckn&500007

MkW- izoh.k Nqustk
lhfu;j tSusfVLV ,oa leUo;d
d`f"k tSo&izkS|ksfxdh Ldwy
iatkc d`f"k fo'ofo|ky;
yqf/k;kuk & 141004

MkW- clarh cksjokg
lsokfuo`Ùk izksQslj ,oa izeq[k
[kk| ,oa iks"k.k foHkkx
vklke d`f"k fo'ofo|ky;
tksjgkV] vklke & 785013 

MkW- Jhnsoh vUuiw.kkZ flag
ofj"B fizafliy oSKkfud
izksVhu jlk;u ,oa izkS|ksfxdh 
foHkkx
dsUnzh; [kk| izkS|ksfxdh; 
vuqla/kku laLFkku 
¼lh,QVhvkjvkbZ½
eSlwj & 570020

lykgdkj
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003
¼v/;{k&'kklh fudk;½

MkW- fodkl _f"k
oSKkfud ^bZ*
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

MkW- tkW; ds- jkW;
oSKkfud ^bZ*
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

MkW- dkafr fdj.k
oSKkfud ^Mh*
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

MkW- fryd jkt 'kekZ
dk;Zdkjh funs'kd
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh] eksgkyh&140306
¼lnL; lfpo½
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x- foÙk lfefr
MkW- ds- fot; jk?kou
lfpo
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003
¼v/;{k½

lqJh xkxhZ dkSy
la;qDr lfpo ,oa foÙk lykgdkj
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003

MkW- fryd jkt 'kekZ
dk;Zdkjh funs'kd
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh] 
eksgkyh&140306  

eq[; dk;Zikyd vf/kdkjh
lhvkbZ,ch
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

lykgdkj
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003
¼v/;{k&'kklh fudk;½

MkW- fodkl _f"k
oSKkfud ^bZ*
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

MkW- tkW; ds- jkW;
oSKkfud ^bZ*
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½ Mkd?kj 
euksyh, eksgkyh &140306 ¼iatkc½

Jh Jhdkar lqHkk"k ea=h
oSKkfud ^Mh*
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

Jh lquhr oekZ
izca/kd ¼foÙk½
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
eksgkyh & 140306 ¼iatkc½

?k- oSKkfud lykgdkj lfefr ¼,l,lh½
MkW- vkj- ,l- ijksnk
¼iwoZ egkfuns'kd&vkbZlh,vkj½
VªLV QkWj ,MokaLes aV vkWQ 
,xzhdYpjy lkbafll
,osU;w&2] vkbZ,vkjvkbZ] iwlk ifjlj
ubZ fnYyh & 110012
¼v/;{k½ 

MkW- nhid isaVy
iwoZ dqyifr
fnYyh fo'ofo|ky;] csfuVks
tqvkjst jksM
ubZ fnYyh & 110021

MkW- ch- 'ks"khdj.k
iwoZ funs'kd
jk"Vªh; iks"kkgkj laLFkku
tkfe;k vksLekfu;k Mkd?kj
gSnjkckn&500007] rsyaxkuk

izks- ijethr [kqjkuk
ikno vkf.od tSfodh foHkkx
fnYyh fo'ofo|ky;
lkmFk dSEil
ubZ fnYyh & 110021 

MkW- v#.k 'kekZ
izfrf"Br oSKkfud ¼[kk| 
izkS|ksfxdh½
HkkHkk ijek.kq vuqla/kku dsUnz
eqacbZ & 400085 

lykgdkj
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003
¼v/;{k&'kklh fudk;½

MkW- xqfjUnj thr ja/kkok
fizafliy oSKkfud
thuksfed lalk/ku izHkkx
vkbZlh,vkj&uS'uy C;wjksa vkWQ 
IykaV tSusfVDl fjlksflZl
ubZ fnYyh & 110012 

MkW- vuwjk oh- dqjin
izksQslj ,oa izeq[k
fQft+;ksykWth ,aM U;wVªhf'k;u
lSaV tkWu esfMdy dkWyst] 
ljtkiqj jksM
csaxyw:&560034

MkW- xhrk f=yksd dqekj
,lksfl,V izksQslj
baLVhV~;wV vkWQ gkse bDuksfeDl
fnYyh fo'ofo|ky;] ,Q&4] 
gkst+[kkl ,uDyso] 
ubZ fnYyh & 110006

MkW- mes'k dfiy
izksQslj
xSLVªks,aVªksykWth foHkkx
vf[ky Hkkjrh; vk;qfoZKku laLFkku 
¼,El½] valkjh uxj bZLV] xkSre 
uxj
ubZ fnYyh & 110029

MkW- fryd jkt 'kekZ
dk;Zdkjh funs'kd
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh] eksgkyh&140306
¼lnL; lfpo½
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Ma- dk;ZØe lykgdkj lfefr ¼ih,lh½ % d`f"k&tSoizkS|ksfxdhs

MkW- nhid isaVy
iwoZ dqyifr
fnYyh fo'ofo|ky;] csfuVks
tqvkjst jksM
ubZ fnYyh & 110021
¼v/;{k½ 

MkW- ,e- vkj- fnus'k
funs'kd
vkbZlh,vkj&vkbZvkbZ,pvkj
gsljxkFkk ysd jksM
csaxyksj&560089] dukZVd

MkW- uorst flag csal
izksQslj
iatkc d`f"k fo'ofo|ky; ¼ih,;w½
fQjkst+iqj jksM
yqf/k;kuk&141004] iatkc

lykgdkj
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003
¼v/;{k&'kklh fudk;½

izks- ukxsUnz dqekj flag
jk"Vªh; izksQslj&MkW- ch-ih-iky 
ps;j
vkbZlh,vkj&,uvkjlhihch
,ych,l lsUVj] iwlk ifjlj
ubZ fnYyh & 110012 

MkW ,- ds- flag
izeq[k ,oa fizafliy oSKkfud
¼vkuqokaf'kd izHkkx½
Hkkjrh; d`f"k vuqla/kku laLFkku
fgy lkbZM jksM] iwlk
ubZ fnYyh & 110012

MkW- jes'k lksarh
phQ oSKkfud
lhlh,ech] mIiy jksM
gSnjkckn&500007

MkW- fryd jkt 'kekZ
dk;Zdkjh funs'kd
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh] eksgkyh&140306
¼lnL; lfpo½

p- dk;ZØe lykgdkj lfefr ¼ih,lh½ % [kk| ,oa iks"kd tSoizkS|ksfxdh

MkW- ch- 'ks"khdj.k
iwoZ funs'kd
jk"Vªh; iks"kkgkj laLFkku
tkfe;k vksLekfu;k Mkd?kj
gSnjkckn&500007] rsyaxkuk
¼v/;{k½

MkW- Hkwisanz [kV~Vj
izksQslj] Mhu ,oa ps;jilZu
[kk| izkS|ksfxdh foHkkx
xq: tEHks'oj foKku ,oa 
izkS|ksfxdh fo'ofo|ky;
fglkj&125001] gfj;k.kk

MkW- ,p- ,u- feJk 
izksQslj
d`f"k ,oa [kk|k bathfu;fjax foHkkx
Hkkjrh; izkS|ksfxdh laLFkku
[kM~xiqj & 721302] dksydkrk 

MkW- Qk:d elwnh 
foHkkx/;{k] [kk| foKku ,oa 
izkS|ksfxdh
d'ehj fo'ofo|ky; gt+jrcy
Jhuxj & 190006] tEew ,oa 
d'ehj

MkW- mes'k dfiy
izksQslj
xSLVªks,aVªksykWth foHkkx
vf[ky Hkkjrh; vk;qfoZKku laLFkku 
¼,El½] valkjh uxj bZLV] xkSre 
uxj
ubZ fnYyh & 110029 

lykgdkj
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003
¼v/;{k&'kklh fudk;½ 

MkW- oh- ds- ckfr'k
iwoZ izeq[k ,oa izfrf"Br oSKkfud
vkf.od tSfodh ,dd
jk"Vªh; Ms;jh vuqla/kku laLFkku
djuky & 132001] gfj;k.kk
 
MkW- ds- ek/kou uk;j
oSKkfud ^,Q* ,oa izeq[k] 
ekbØksU;wfVª,aV fjlpZ xzqi] 
ck;ksfQft+Dl fMfot+u
uS'uy baLVhV~;wV vkWQ U;wVªhf'k;u

tkfe;k vkslekfu;k Mkd?kj
gSnjkckn & 500007] rsyaxkuk 

MkW- jhrk flag j?kqoa'kh
Mhu
dkWyst vkWQ gkse lkabl
th-ch- iar d`f"k ,oa izkS|ksfxdh 
fo'ofo|ky;
iaruxj & 263145] mÙkjk[kM+

MkW- fryd jkt 'kekZ
dk;Zdkjh funs'kd
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh] eksgkyh&140306
¼lnL; lfpo½
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N- Hkou lfefr

MkW- oh- ,l- pkSgku
iwoZ funs'kd
varjkZ"Vªh; vkuqokaf'kd bathfu;fjasx 
,oa tSoizkS|ksfdh dsUnz
ubZ fnYyh & 110067
¼v/;{k½

Jh lh- ih- xks;y
la;qDr lfpo
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003 

lqJh xkxhZ dkSy
la;qDr lfpo ,oa foÙk lykgdkj
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003 eq[; 

Jh ,l- ,y- dkS'ky 
iwoZ phQ vkfdZVSDV 
iatkc] p.Mhx<+ 

bath- ,u- ds- oekZ
iwoZ phQ bathfu;j
oSKkfud rFkk vkS|ksfxd vuqla/kku 
ifj"kn
ubZ fnYyh

MkW- txnhi flag
jftLVªkj
lsUVªy ;qfuoflZVh vkWQ iatkc 
,M~;qds'ku
cfVaMk & 151001] iatkc

MkW- fryd jkt 'kekZ
dk;Zdkjh funs'kd
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh] eksgkyh&140306 
iatkc

dk;Zikyd vf/kdkjh
lhvkbZ,ch
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½

MkW- vkj- ,l- [kkaMiqj
iwoZ egkfuns'kd
iq"ik xqtjky lkbaVl flVh 
p.Mhx<+ & 160022

lykgdkj
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003
¼v/;{k&'kklh fudk;½ 

MkW- ds- ds- dkSy
iwoZ phQ Vkmu Iykuj
xszVj eksgkyh ,fj;k fMoyieSaV 
vFkksfjVh
p.Mhx<+

MkW- ,- okelh d`".kk
oSKkfud ^Mh*
tSo&izkS|ksfxdh foHkkx
foKku ,oa izkS|ksfxdh ea=ky;
ubZ fnYyh & 110003

Jh gjnhi flag
iz'kklfud vf/kdkjh
jk"Vªh; d`f"k&[kk| tSoizkS|ksfxdh 
laLFkku ¼ukch½
lSDVj&81 ¼ukWyst flVh½
Mkd?kj euksyh
eksgkyh & 140306 ¼iatkc½
¼lnL; lfpo½

okf"kZd fjiksV 20162017

74



1- vyh ;w] cStoku oh] cklq ,l] dsljokuh ,- ds- ,oa 
etwenkj ds- ¼2017½&bQSDV vkWQ Xyqdsu QSVh 
,flM ,LVj vkWu ekbØksLVªDpj ,aM fQft+dy 
izksiVhZt+ vkWQ OghV LVªk vjkfcukWDlhysu fQYEl ( 
dkcksZgk;MªsV~l ikWfyelZ & 161 ; 90-98.

2- Hkatuk th] fnyckx ,u] fla?ky ,u-ds-] fde dss ,oa 
dqekj ,l ¼2017½&dkWij vkWDlkbM uSuksCysM~l 
,l uksoy ,MlksjcsaV eSVhfj;y QkWj dsMfe;e 
fjewoy( fljsfed baVjus'uy - 43;6075-6081

3- dkSj ,u] ikaMs; ,] 'kekZ ,l] dqekj ih] ikaMs; ih] 
dsljokuh ds] ea=h ,l,l] voLFkh ih ,oa frokjh 
,l ¼2017½&jsxqys'ku vkWQ cukuk fQVksbZu 
flUFksl QzaV IYkkaV lkabl & 8;462

4- ljek ,l,e] [kjs ih] txrki ,l] flag Mhih] 
ccwrk vkjds] iksfMy ds] cksikjkbZ vkjds] dkSj ts] 
HkwVkuh dsds] fc'uksbZ ,e ,oa dksaMsiqMh dsds 
¼2017½&dksMks feysV gwy xzsu ,aM czku 
lfIyesaUVs'ku fizosUV~l gkbZ&QSV MkbV bUM~;qLM 
MhjsUtesaUV~l ,u fyfiM izksQkby] bUQ~ysesVªh 
LVsVl ,aM xV cSDVhfj;k bu ekbl QwM QaD'ku- 
8(3); 1174-1183.

5- ,axeks ,l] f=ikBh ,u] vCcr ,l] 'kekZ ,l] flag 
,l,l] gYnj ,] ;kno ds] 'kqDyk th] la/khj vkj] 
_f"k oh] Hkjre~ ih] ;kno ,p ,oa fla?ky ds ,u 
¼2016½&vkbMsafVfQds'ku vkWQ xqvkukslkbu 

5&MkbQkWLQsV ,l iksVsaf'k;y vk;ju ekscYkkbt+j 
% fizosfUVax n gsfiflMhu&QSjksiksfVZu baVjSD'ku ,aM 
ekWM~;qysfVax n baVjY;qfdu&6@lVsV&3 ikFkos ( 
lkabfVfQd fjiksVZ~l &7;1-12

6- vkyksd ,] 'kekZ ,llh ,oa frokjh ,l 
¼2016½&lhvkbZ,l&,fyesaVv vkfdZVSDplZ vkWQ 
n izeksVj fjtUl ,aM ,DLizS'ku iSVuZ vkWQ 
ek;ks&buksflVkWy vkWDlhthusl thUl bu 
vjkfcMksfIll Fksfyvkuk ( baVjus'uy tuZy vkWQ 
,xzhdYpj lkbal ,aM fjlpZ& 6:259-266.

7- vkyksd ,] 'kekZ ,l ,oa frokjh ,l ¼2016½&,u 
,fQf'k,aV Mk;jSDV eYyVhiy 'kwV baMD'ku 
;wft+x bEesP;ksj ,aM esP;ksj ,fEcz;ksl vkWQ bafM;u 
OghV dfYVolZ ( baVjus'uy tuZy vkWQ 
ck;ksVSDuksykWth ,aM fjlpZ & 6;9-16

8- vcwt ,e] fc'uksbZ ,e] cksLxzkQ lh, ,oa izsedqekj 
,y,l ¼2016½&psfUtl bu Likbuy dkWMZ 
QkWyksbax bUQ~ysesVªh ,aM U;wjksiSfFkd isu ,aM th 
bQSfDVousl vkWQ jsfluhQsjkVkWfDlu( n vksiu 
isu tuZy

9- HkV~Vh dsds] vkyksd ds] dqekj ,] dkSj ts] frokjh 
,l ,aM ikaMs; ,ds ¼2016½&lkbysaflax vkWQ 
,chlhlh13 VªkaLiskVZj bu OghV fjohYl bV~l 
bUoksYoesav bu xzsu fMoyiesaV] QkbfVd ,flM 
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,D;qeqys'ku ,aM ysVjy :V QkWesZ'ku ( tuZy vkWQ 
,DlisfjesaUVy ckWVuh & 67(14);4379-4389

10- cstoku oh] vyh ;w] dsljokuh ,ds] ;kno ds ,oa 
etwenkj ds ¼2016½&gk;MªksDlhflusfed ,flM 
ckmaM vjkfcuk WDlhysUl Qzk We feysV 
czkUl&LVªDpjy QhplZ ,aM ,aVhvkWDlhMsaV 
,fDVfoVh ( baVjus'uy tuZy vkWQ ck;ksykWftdy 
eSØksekWfyD;qYl & 88;296-305.

11- xqIrk vkj ,oa ea=h ,l,l ¼2016½ & 
ck;ksekWfYkD;wyj fjys'kuf'kIl fMLdoMZ QzkWe 
ck;ksykWftdy ysfczaFk ,aM ykWLV bu vksf'k;u vkWQ 
fyVjspj % dE;qfuVh ,QVZ~l dsu jsLD;w vafVy 
vkWVksesfVM vkfVZfQf'k;y baVsfytsal VsDl vksoj ( 
QafVZ;lZ bu tSusfVDdl 7;46

12- fxy vkjds] dqekj oh] fo'uksbZ ,e] ;kno ds] 
dksaMsiqMh dsds ,oa csjoky ts ¼2016½&fMt+kbu ,aM 
xzhu flaFksfll vkWQ fFk,uks ik;jhfeMkbu 
,ukykWxl ,l iksVsaf'k;y ,aVh&ikWfyQsjsfVo 
,tsaV~l ( ,aVhdsaUlj ,tsaV~l esfMfluy dsfeLVªh - 
17(5);701-711.

13- xxZ ,e] VhlqtheksVks ,p] xqIrk vkjds] dqekj ,] 
dkSj ,u] dqekj vkj] panwjh oh] 'kekZ ,uds] pkoyk 
,e] 'kekZ ,l] dkSj ,u] dqekj , ,oa eqaMs tsd 
¼2016½&Øksekslkse LisflfQd lfClV~;q'ku ykbUl 
vkWQ ,ftykWIl tsfudqykVk vkYVj iSjkehVlZ 
vkWQ czsM eafdax DokfyVh vkWQ OghV PLOS ONE, 
11(10);e0162350

14- xxZ ,e] pkoyk ,e] panwjh oh] dqekj vkj] 'kekZ 
,l] 'kekZ ,uds] dkSj ,u] dqekj ,] eqaMs tsds] lSuh 
,eds ,oa flag ,lih ¼2016½&VªkaLQj vkWQ xzsu 
dylZ Vw ,yhV OghV dfYVolZ ,aM Fks;j 
djsDVjkbts'ku ( tuZy lhfj;y lkbal -71;138-
144.

15- xqtZj ,ds,l] iaokj ,,l] xqIrk vkj] ,oa ea=h 
,l,l ¼2016½&PmiRExAt : IykaV miRNA 
,DLizs'ku ,Vyl MkVkcsl ,aM oSc ,fIyds'kUl 
MsVkcsl 2016;2016baw060;1-10 

16- Qyksofjdk] vkyksd ,] dqekj ts] Bkdqj ,u] ikaMs; 
,] iakMs; ,ds] mik/;k; ,lds ,oa frokjh ,l 
¼2016½& djsDVjkbts'ku ,aM ,DLizS'ku 
,ukfyfll vkWQ QhVksbZu flaFksl QzkWe czsM OghV 
(Triticum aestivum L) ( PLoS ONE, 3;11(10)

17- txrki ,l] [kjs ih] eaxy ih] dksaMsiqMh dsds] 
fc'uksbZ ,e ,oa HkwVkuh dsds ¼2016½&bQSDV vkWQ 
egkfueckbZu] ,u ,YdsykWbM QzkWe djh yhOl] 
vkWu gkbZ QSV MkbZV bUM~;qLM ,fMiksflVh] 
bUlqfyu jsft+LVsal ,aM bUQ~ysesVª vkYVjs'kUl ( 
ck;ksQSDVlZ 43(2);220-231.

18- txrki ,l] [kjs ih] eaxy ih] dksaMsiqMh dsds] 
fc'uksbZ ,e ,oa HkwVkuh dsds ¼2016½&izksVsfDVo 
bQSDV~l vkWQ fQysfUFku] v fyXusu QzkWe 
Phyllanthus amarus vxsaLV izksXjS'ku vkWQ gkbZ 
QSV MkbZV bUM~;qLM eSVkckWfyd fMLVjcsafll bu 
ekbl ( vkj,llh ,Mokafll - 6;58343-58353.

19- Tokys ,] nkrwlky;k ,ds] fc'uksbZ ,e ,oa 'kekZ 
,l,l ¼2016½&fjolZy vkWQ Mk;kfcVht+ 
bUM~;qLM fcgsfo;jy ,aM U;wjksdSfedy 
fMfQflV~l ck; flukesfYMgkbM ( QhVksesfMflu -
23(9);923-930

20- dkSj ,] cSUl ,u,l] lwn ,] ;kno ch] 'kekZ ih] dkSj 
,l] xxZ ,e] fe/kk oh ,oa Nqustk ih 
¼2016½&ekWfyD;wyj djsDVjkbts'ku vkWQ 
vYQk&fXyvkfMu thu flDosal bu bafM;u OghV 
dYVholZ fol&v&fol lsfy,d fMlht+ 
,fylkbfVax ,fiVksIl ( tuZy vkWQ IykaV 
ck;ksdsfeLVªh ,aM ck;ksVSDuksykWth 26(1);106-112

21- dkSj vkbZih] fn;ksy ihds] fdj.k dsds ,oa fc'uksbZ 
,e ¼2016½&,aVh dsaUlj iksVsaf'k;y vkWQ ftatj % 
esdsfufLVd ,aM QkekZL;qfVdy vkLiSDV~l ( djaV 
QkekZL;qfVdy fMt+kbu  2016;22(27):4160-72.

22- dkSj ,u] f'kokuh] ikaMs; , ,oa frokjh ,l 
¼2016½&izksfoVkfe , ,ufjpesaV QkWj VSfDyax 
ekYkU;qfVªf'k;u bu cukuk ( thuksfeDl ,aM 
VªkaLtsfud vizksfpl QkWj tSusfVd bEizwoesaV 
lijhxj&cjykx. PP277-300.

23- feJk ,] flag ,] 'kekZ ,e] dqekj ih ,oa jkW; ts 
¼2016½&fMoyiesaV vkWQ bZ,e,l bUM~;qLM 
E;qVs'ku ikWIkqys'ku QkWj ,feyksl ,aM jsflLVsaV 
LVkpZ osfj,'ku bu czsM OghV ,aM vkbMsafVfQds'ku 
vkWQ dsafMMsV thu fjLiksfUlcy QkWj ,feyksl 
osfj,'ku ( ch,elh IykaV ck;ksykWth&16;2017

24- eaxy ih] [kjs ih] txrki ,l] fc'uksbZ ,e] 
dksaMsiqMh dsds ,oa HkwVkuh dsds ¼2016½&LØhfuax 
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vkWQ flDl vk;qosZfnd esfMfluy IykaV~l QkWj 
,aVh&vkWcsflVh iksVsaf'k;y%,u bUosfLVxs'ku vkWu 
ck;ks,fDVo dkWULkfVV~;q,UV~l QzkWe Oroxylum 
indicum (L) Kurz bark ( tuZy vkWQ 
,aFkksQkekZdksykWth&197;138-146.

25- ikBd ,ds] flag ,lih] xqIrk okbZ] xqtZj ,ds,l] 
ea=h ,l,l ,oa rqyh vkj ¼2016½&VªkafLØI'kuy 
psfUtl M~;wfjax vksO;wy fMoyiesaV bu Vw 
thuksVkbIl vkWQ yhph foFk dUVªkLV bu lhM 
lkbZt( lkbafVfQd fjiksVZ~l -139 (6);657-668

26- 'kekZ ,e] la/khj vkj] flag ,] dqekj ih] feJk ,] 
tkpd ,l] flag ,lih] flag ts ,oa jkW; ts 
¼2016½&dEisfjfVo ,ykfyfll vkWQ fQuksfyd 
dEikmaM djsDVjkbts'ku ,aM Fks;j ck;ksflUFksfll 
thUl fcVohu Vw MkbolZ czsM OghV osjkbVht+ 
fMQfjax QkWj pikrh DokfyVh ( QzafV;lZ bu IykaV 
lkbal&7;1870.

27- 'kqDyk oh] dkSj ,e] vxzoky vkb,l] HkkVh dsds] 
dkSj ts] ea=h ,l ,oa ikaMs; ,ds ¼2016½&fV';q 
LisflfQd VªkafLØIV izksQkbfyax vkWQ OghV 
QkWLQsV VªkaLiksVZZj thUl ,aM bV~l ,lksfl,'ku 
foFk QkWLQsV ,yksds'ku bu xzsUl ( lkabfVfQd 
fjiksVZ~l&20;6:39293.

28- fldks Mh] cks,u ,u] izkse&;w&FkkbZ lh] gsfuu ,e] 
ikaMs; ,ds ,oa jks,PM ,p ¼2016½&QkWLQsV] 
QkbVsV ,aM QkbVsLl bu IykaV~l QzkWe QaMkesaVy 
ukWyst xsUM bu vjkfcMksifll Vw iksVsaf'k;y 

ck;ksVSDuksykWftdy ,fIyds'kUl bu OghV( 
fØVhdy fjO;wl bu ck;ksVSDuksykWth&37;898-
910.

29- 'kqek;yk] 'kekZ ,l] dqekj vkj] esaMw oh] flag ds ,oa 
mik/;k; ,lds ¼2016½&thuksfed MkblsD'ku ,aM 
,DLizS'ku izksQkbfyax fjohYM QaD'kuy MkbotsZal 
bu Triticum aestivum fY;q;kbu fjp fjihV 
fjlsIVj ykbZd dkbusfll (TaLRRKs)( QazfV;lZ 
bu IykaV lkbal  DOI :10.3389 /fpls. 2016. 01374.

30- 'kekZ Mh] frokjh ,e] ikaMs; ,] HkkfV;k lh] 'kekZ , 
,oa f=osnh ihds ¼2016½&ekbØksRNA 858 bl v 
iksVsaf'k;y jsxqysVj vkWQ fQukW;izksisukW;M ikFkos 
,aM IykaV fMoyiesaV bu vjkfcMksifll ( IykaV 
fQft+vksykWt-DOI :10.1104/PP.15.01831.

31- 'kqek;yk] 'kekZ ,l] ikaMs; ,ds] flag ds ,oa 
mi k /; k; ,ld s  ¼2016 ½&e k W f YD; qyj 
djsDVjkbts'ku ,aM Xykscy ,DLizS'ku ,ykfyfll 
vkWQ ysfDVu fjlsIVj dkbusl bu czsM OghV 
Tr i t i c u m  a e s t i v u m  (  P l o S  O N E  D,  
11(14);co153925

32- flag oh] jf{kr ds] jkBh ,l] ,axeks ,l] dkS'ky 
,l] xxZ ih] pqax ts,p] la/khj vkj] lkaxoku 
vkj,l ,oa fla?ky ,u ¼2016½ & eVSfyd @ 
c kbeV S fyd e s Xu s f Vd u Su k s i k fV Zdy 
QaD'kuykbt+s'ku QkWj bEekscykbts'ky vkWQ 
,feysl QkWj ,UgkULM jh;wt+sfcfyVh bu 
ck;ks&dsVsfyfVd izk slsfll( ck;ksfjlkZl 
VSDuksykWth&214;528-533.
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1 feysV vukt ls ikWfyfQuksy le`) lRo fofHkUu 
LokLF; ykHk iznku djrs gSaA ¼vkosnu la[;k 
TEMP/E-1/5457/2017-DEL)

2 xsagw Hkwlh gsfilSY;qyks: ,oa vksV czku 
ikSfy'ksjkgM~l ls izkIr QSVks vEy ds vk/kkj ij 
tSo{k;h fQYeksa ,oa ysiuksa ds fodkl dh izfØ;k 
¼vkosnu la[;k TEMP/E-1/5439/2017-DEL)

3 ,aFkkslk;fuu le`) Hkkjrh; xsgwa dk iz;ksx djrs 
gq, fcfLdV ,oa vU; csdjh mRiknksa ds fuekZ.k 
dh izfØ;kA ¼vkosnu la[;k 201711001772)

4 Smt3- D-Psicose, 3- Epimerizase ,aukbe dh 
eSXusfVd laxzg.k dh izrh;k rFkk Ck;ksekl 
vFkok tSo lzksrksa vFkok d`f"k&vkS/kksfxd mRiknksa 

vFkok vif'k"Vksa ls D-Psicose ds mRiknu ds 
fy, bDdksfcykgTM+ ,aokgu dsa iqu% iz;ksx ,oa 
fØ;k&iz'u izkfIr ,oa mudk mi;ksxA ¼vkosnu 
la[;k 201611044752)

5 Uohu ,u&VfeZuy VSx lfgr vk'kksf/kr IykfLVd 
osDVj iz.kkyh dk fodkl] oks E. Coli esa izksVhu dh 
vfHkO;fDr esa dbZ xq.kk c<k nsrk gSA ¼vkosnu 
la[;k TEMP/E-1/5421/2017-DEL.)

6 csgrj LokLFk ds fy, dk;kZRed [kkn; inkFkksZ ds 
miU;kl oxZ ds fodkl dh ,d izfd;kA ¼vkosnu 
la[;k TEMP/E-1/8162/2)

isVsaV
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ekuo lalk/ku
¼31 ekpZ] 2017 dks½
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I - vuqla/kku ladk;&lnL;

II.  rduhdh ,oa vfHk;kaf=dh lgk;rk
Ø-la- Ukke inuke dk;ZHkkj xzg.k dh frfFk 
1 lqJh vkd`fr xqIrk ofj"B rduhdh lgk;d 22-02-2011
2 Jh txnhi flag ofj"B rduhdh lgk;d 01-03-2011
3 Jh tlizhr flag lgk;d vfHk;ark ¼flfoy½ 19-03-2012
4 Jh lq'kkar oRl lgk;d vfHk;ark ¼bysfDVªdy½ 02-04-2012
5 MkW- esuiky flag ofj"B rduhdh lgk;d 24-12-2012
6 Jh vrqy dsljokuh ofj"B rduhdh lgk;d 21-01-2013
7 Jh deysUnz ofj"B rduhdh lgk;d 18-03-2013
8 Jh iadt ikaMs; ofj"B rduhdh lgk;d 29-04-2013

III.  iz'kklu
Ø-la- Ukke inuke dk;ZHkkj xzg.k dh frfFk

Ø-la- Ukke inuke dk;ZHkkj xzg.k dh frfFk

vuqca/kh; ladk;
12 MkW- izoh.k voLFkh ifj;kstuk oSKkfud 05-09-2016

vuqca/kh; LVkQ
13 Jh ';ke dqekj vuqj{k.k ,oa lqfo/kk i;Zos{kd 07-12-2016

1 MkW- frdy jkt 'kekZ dk;Zdkjh funs'kd 09-01-2017
2 MkW- fodkl _f"k oSKkfud *bZ* 01-03-2012
3 MkW- tkW; ds- jkW; oSKkfud *bZ* 09-08-2010
4 MkW- fl)kFkZ frokjh oSKkfud *Mh* 28-07-2010
5 Jh Jhdkar lqHkk"k ea=h oSKkfud *Mh* 18-08-2010
6 MkW- ¼Jherh½ eksfudk xxZ oSKkfud *Mh* 30-11-2010
7 MkW- vt; ds- ikaMs; oSKkfud *Mh* 14-11-2011
8 MkW- ds- dkafr fdj.k oSKkfud *lh* 02-09-2011
9 MkW- egsUnz fo'uksbZ oSKkfud *lh* 16-12-2011
10 MkW- dkSf'kd etwenkj oSKkfud *lh* 01-02-2012
11 MkW- fufru ds- fla?ky oSKkfud *lh* 02-03-2012

fu;fer ldk;

1 Jh ,l- d`".ku~ izca/kd ¼iz'kklu½ 10-03-2010

2 Jh lquhr oekZ izca/kd ¼foÙk½ 15-09-2011

3 Jh gjnhi flag iz'kklfud vf/kdkjh 29-09-2014

4 Jh lkfcj vyh izca/ku lgk;d ¼iz'kklu½ 21-01-2011

5 lqJh gsek QjLoku izca/ku lgk;d¼ys[kk½ 01-04-2011

6 Jh vk'kh"k vjksM+k izca/ku lgk;d ¼iz'kklu½ 15-06-2012

7 Jh v#.k dqekj izca/ku lgk;d¼tu laidZ½ 21-06-2012

8 lqJh vuqfdj.k cXxk iqLrdky; lgk;d 19-12-2012
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IV.  ekuo lalk/ku fodkl

Ø-la- Ukke 'kks/k {ks= dk;ZHkkj xzg.k dh frfFk
1 MkW- ehuy JhokLro d`f"k tSoizkS|ksfxdh 03-08-2016
2 MkW- fgeka'kq 'kekZ d`f"k tSoizkS|ksfxdh 05-08-2016

(ii)   iznku dh xbZ ih,p-Mh ¼o"kZ 2012 ls½ %

Ø-la-        uke                         'kks/k {ks=               

1-

2-

3-

4-

5-

6-

Jh ftrsUnz dqekj

Jh ;ksxs'k xqIrk

lqJh vuqjk/kk flag

Jh jksfgr dqqekj 

Jh fjrs'k dqekj ccwrk  

Jh dkS'ky dqekj HkkVh

xsgaw (Triticum aestivum) esa 
thu dk;Z dks le>us ds fy, 
ok;jl mRizsfjr thu 'keu 
oSDVj ,oa blds vuqiz;ksx

vuksuk iztkfr esa chtghurk ds 
fy, thu dh [kkst

LVkpZ tSola'ys"k.k ikFkos thu 
dk vfHkO;fDr fo'ys"k.k ,oa 
LVkpZ xq.koÙkk ij mudk izHkko

Hkkjrh; xsagwa mitksa esa 
I;wjksbaMksykbUl esa ,ysfyd 
fopyu rFkk dBksjrk ,oa 
LVkpZ xzsU;wy fo'ks"krkvksa esa 
mudk laca/k

dsIlsflu }kjk ,fMikstsusfll] 
eksVkis ,oa lacaf/kr tfVyrkvksa 
ds ?kVus&c<+us ij v/;;u

QkbfVd vEy ijkxeu esa 
lafyIr xsgaw (Triticum 
aestivumL.) ls 
,chlhlh&,evkjvks thuksa dks 
vyx djuk ,oa mudk 
dk;kZRed y{k.ko.kZu

cjdr mYykg 
fo'ofo|ky;] Hkksiky

iatkc fo'ofo|ky;]
p.Mhx<+

xq: tEHks'oj foKku ,oa 
izkS|ksfxdh fo'ofo|ky;] 
fglkj] gfj;k.kk

iatkc fo'ofo|ky;] 
p.Mhx<+

;wbZvkbZVh] iatkc 
fo'ofo|ky;] p.Mhx<+

;wbZvkbZVh] iatkc 
fo'ofo|ky;] p.Mhx<+

   jk"Vªh; iksLV MkWDVjy QSyks %(i)
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Ø-la- fo|kFkhZ dk uke orZeku in dk;ZHkkj xzg.k dh frfFk 
1 Jh vk'kh"k dqekj ikBd ofj"B vuqla/kku v/;s;rk 08-08-2012
2 LkqJh fliyk vxzoky ofj"B vuqla/kku v/;s;rk 16-08-2012
3 Jh jktk thr ofj"B vuqla/kku v/;s;rk 24-08-2012
4 Jh izrhd tSu ofj"B vuqla/kku v/;s;rk 31-08-2012
5 lqJh LVsftu ,axeks ofj"B vuqla/kku v/;s;rk 11-02-2013
6 lqJh f'kokuh ifj;kstuk v/;s;rk 11-05-2013
7 lqJh eanhi dkSj ofj"B vuqla/kku v/;s;rk 20-06-2013
8 Jh veu dqekj ofj"B vuqla/kku v/;s;rk 05-08-2013
9 lqJh uouhr dkSj ifj;kstuk v/;s;rk 30-08-2013
10 Jh dkSf'kd 'kkg ofj"B vuqla/kku v/;s;rk 05-09-2013
11 Jh /khjsUnz izrki flag ofj"B vuqla/kku v/;s;rk 11-09-2013
12 Jh iadt dqekj ofj"B vuqla/kku v/;s;rk 25-02-2014
13 Jh mleku vyh ofj"B vuqla/kku v/;s;rk 13-03-2014
14 Jh 'k'kkad flag ofj"B vuqla/kku v/;s;rk 31-03-2014
15 lqJh Qyksofjdk ofj"B vuqla/kku v/;s;rk 04-04-2014
16 lqJh lyksuh 'kekZ ofj"B vuqla/kku v/;s;rk 30-09-2014
17 lqJh vuhrk dqekjh ofj"B vuqla/kku v/;s;rk 12-02-2015
18 lqJh vafdrk feJk Mh,lVh&bULik;j QSyks 13-02-2015
19 Jh osadVs'k panwjh ofj"B vuqla/kku v/;s;rk 28-07-2015
20 lqJh 'osrk jkBh dfu"B vuqla/kku v/;s;rk 31-08-2015
21 lqJh fu'kFkk 'kekZ dfu"B vuqla/kku v/;s;rk 01-09-2015
22 Jh ijenhi flag dfu"B vuqla/kku v/;s;rk 02-09-2015
23 Jh fo".kq 'kqDyk ofj"B vuqla/kku v/;s;rk 01-10-2015
24 Jh va'kq vkyksd ofj"B vuqla/kku v/;s;rk 01-01-2016
25 lqJh f'kek;yh dkS'ky dfu"B vuqla/kku v/;s;rk 21-01-2016
26 Jh fo'kky flag dfu"B vuqla/kku v/;s;rk 23-02-2016
27 lqJh veunhi dkSj ofj"B vuqla/kku v/;s;rk 08-03-2016
28 lqJh usgk Bkdqj dfu"B vuqla/kku v/;s;rk 16-03-2016
29 Jh fot; dqekj dfu"B vuqla/kku v/;s;rk 22-03-2016
30 Jh furs'k fiz;n'khZ dfu"B vuqla/kku v/;s;rk 19-08-2016
31 lqJh vQlkuk izohu dfu"B vuqla/kku v/;s;rk 31-08-2016
32 lqJh jfeUnj dkSj Mh,lVh&bULik;j QSyks@tsvkj,Q 01-09-2016
33 Jh vk'kh"k dqekj dfu"B vuqla/kku v/;s;rk 01-09-2016
34 lqJh xt+ynhi dkSj dfu"B vuqla/kku v/;s;rk 07-11-2016
35 Jh izKka'kq [kjs ofj"B vuqla/kku v/;s;rk 07-11-2016
36 lqJh 'kkfgfjuk [kku dfu"B vuqla/kku v/;s;rk 21-11-2016
37 Jh vfuy dqekj dfu"B vuqla/kku v/;s;rk 28-11-2016
38 lqJh uafnrk Bkdqj dfu"B vuqla/kku v/;s;rk 17-08-2017

Ø-la- uke in dk;ZHkkj xzg.k dh frfFk
1 lqJh fiz;k vjksM+k ifj;kstuk lgk;d&II   15-06-2015
2 Jh eks- lck jghe ifj;kstuk lgk;d&II   07-09-2015
3 lqJh uotksr dkSj ySc@QhYM ifj;kstuk lgk;d  20-06-2016

(iv)  ifj;kstuk lgk;d%

(iii)  vuqla/kku v/;s;rk%
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Ø-la- Ukke inuke dk;ZHkkj xzg.k dh frfFk

(v)  izf'k{kk.khZ %

1 lqJh fo'kk[kk tSu izf'k{k.kkFkhZ 01-07-2016

2 lqJh xxunhi dkSj izf'k{k.kkFkhZ 01-01-2017

3 lqJh vkdk'knhi izf'k{k.kkFkhZ 01-01-2017

4 Jh xqjizhr 'kekZ izf'k{k.kkFkhZ 01-01-2017

5 lqJh fiz;adk f=ikBh izf'k{k.kkFkhZ 01-01-2017

6 Jh vkdk'k lkgk izf'k{k.kkFkhZ 01-01-2017

7 lqJh vk;'k lSQh izf'k{k.kkFkhZ 01-01-2017

8 lqJh vatfy <y izf'k{k.kkFkhZ 01-01-2017

9 lqJh eanhi dkSj izf'k{k.kkFkhZ 01-01-2017

10 lqJh d#.kk tSu izf'k{k.kkFkhZ 01-01-2017

11 lqJh [;kfr ok/koku izf'k{k.kkFkhZ 01-01-2017

12 lqJh usgk izf'k{k.kkFkhZ 01-01-2017

13 lqJh fuf/k izf'k{k.kkFkhZ 01-01-2017

14 lqJh fjrqy 'kekZ izf'k{k.kkFkhZ 01-01-2017

15 Jh lkfgy pansy izf'k{k.kkFkhZ 01-01-2017

16 lqJh f'kokuh 'kekZ izf'k{k.kkFkhZ 01-01-2017

17 lqJh 'osrk izf'k{k.kkFkhZ 01-01-2017

18 lqJh rkU;k 'kekZ izf'k{k.kkFkhZ 01-01-2017
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MkW- fryd 'kekZ] dk;Zdkjh funs'kd] ukch LVkQ ,oa muds ifjokj dks lacksf/kr djrs gq,

ukch esa x.kra= fnol lekjksg % 26 tuojh] 2017
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MkW- fryd jkt 'kekZ] dk;Zdkjh funs'kd] ukch ,oa MkW- vkj- ,l- lkaxoku] lhbZvks] lhvkbZ,ch us 
eq[; ifjlj] lSDVj&81] eksgkyh esa /otkjksg.k fd;k



Lkkroka LFkkiuk fnol % 18 Qjojh] 2017

eap ij & MkW- fryd jkt 'kekZ] bZMh] ukch( izks- ukxsUnz dqekj flag] izksQslj] 
ch-ih- iky ps;j] vkbZlh,vkj&,uvkjlhihch( ,oa MkW- vkj- ,l- lkaxoku] 
lhbZvks] lhvkbZ,ch ,oa MkW- fodkl _f"k] oSKkfud ^bZ*] ukch ¼ck,a ls½

eq[; vfrfFk Ikzks- ukxsUnz dqekj flag nhi izTTofyr djrs gq,

Ikzks- ukxsUnz dqekj flag LFkkiuk fnol lacks/ku djrs gq, MkW- fryd jkt 'kekZ] dk;Zdkjh funs'kd] ukch eq[; vfrfFk
lacks/ku ds nkSjku

MkW- fryd jkt 'kekZ] bZMh] ukch us eq[; vfrfFk dks 'kkWy ,oa 
Le`fr fpg~u HksaV fd;k

'kks/k Nk=ksa us bl volj ij lkaLd`frd dk;ZØe izLrqr fd;k
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(Amount in Rs.)

CORPUS/ CAPITAL FUND AND LIABILITIES Schedule Current Year Previous Year

Corpus/Capital Fund 1

-

                            1,01,14,02,751       

Reserves and Surplus 2 1                               -                         

Earmarked / Endowment / Project Grants 3 1,20,23,802               1,39,73,530            

Secured Loans and Borrowings 4 -                            -                         

Unsecured Loans and Borrowings 5 -                            -                         

Deferred Credit Liabilities 6 -                            

Current Liabilities and Provisions 7 1,25,73,232               84,43,008              

TOTAL 1,60,28,15,433          1,03,38,19,289       

ASSETS

Fixed Assets 8 17,38,20,814             19,37,30,892          

Capital Work in Progress 8 1,30,21,69,210          67,71,82,113          

Investments- from Earmarked/Endowment funds 9 -                            1,12,91,159            

Investments - Others 10 -                            -                         

Current Assets, Loans & Advances etc. 11 12,68,25,409             15,16,15,125          

TOTAL 1,60,28,15,433          1,03,38,19,289       

Significant Accounting Policies 24

Contingent liabilities and notes on accounts 25

As per our separate report of even date attached

FORM OF FINANCIAL STATEMENTS (NON PROFIT ORGANIZATION)

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

NABI Campus, Knowledge City, Sector 81, PO Manauli, SAS Nagar, Mohali.

BALANCE SHEET AS ON 31st MARCH 2017

1,57,82,18,398

         
CHARTERED ACCOUNTANTS

MANAGER FINANCE               EXECUTIVE DIRECTOR                                                         PARTNER
(SUNEET VERMA)                          (DR. T. R. SHARMA)                                        (CA SURESH KUMAR GOYAL)

 M/S SANDEEP PAWAN JAIN & ASSOCIATES 

Dated: 21/06/2017
Place: Mohali

Page 1-18
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(Amount in Rs.)

INCOME Schedule Current Year Previous Year
Income from Sales/Services 12 -

                          

-

                                    

Grants in aid /subsidies 13 9,00,00,000.00

        

11,00,00,000

                     

Fees/subscriptions 14 -

                          

-

                                    

Income from Investments (Income on investment from 

earmarked/endowment funds transferred to funds)

15 -

                          

-

                                    

Income from Royalty, Publication etc. 16 -

                          

-

                                    

Interest Earned 17 64,53,011.00

          
49,24,624

                         

Other Income 18 9,18,064.00
             

7,75,934
                            

Increase/decrease in stock of finished goods & work-

in -progress

19 -
                                    

TOTAL(A) 9,73,71,075.00
        

11,57,00,558
                     

EXPENDITURE

Establishment Expenses 20 2,56,77,045.00
        

2,20,35,244
                       

Other Administrative Expenses 21 4,55,45,167.00        4,19,63,453                       

Research & Development Expenditure (Incl. Grants,

Subsidies etc) 22 2,93,18,110.00        2,37,13,144                       
Interest 23 -                          -                                    
Depreciation (net total at the year end-corresponding to

schedule 8) 3,00,15,106.00        3,46,22,172                       
TOTAL(B) 13,05,55,428.00      12,23,34,013                     

Balance being surplus/ (deficit) carried to Capital Fund

(A-B) -3,31,84,353.00
       

-66,33,455
                        

Significant Accounting Policies 24

Contingent liabilities and notes on accounts 25

FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISTIONS)
NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE

NABI Campus, Knowledge City, Sector 81, PO Manauli, SAS Nagar, Mohali.

INCOME AND EXPENDITURE ACCOUNT 
FOR THE YEAR ENDED 31

st
 MARCH 2017

         
CHARTERED ACCOUNTANTS

MANAGER FINANCE               EXECUTIVE DIRECTOR                                                         PARTNER
(SUNEET VERMA)                          (DR. T. R. SHARMA)                                        (CA SURESH KUMAR GOYAL)

 M/S SANDEEP PAWAN JAIN & ASSOCIATES 

Dated: 21/06/2017
Place: Mohali

Page 2-18

As per our separate report of even date attached
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RECEIPT Current Year Previous Year PAYMENT Current Year Previous Year

(A) Opening  Balance (A) Establishment Expenses

a) Cash in Hand 1. Manpower Salaries and Fellowships 2,34,20,206       2,02,19,830       

b) Bank Balances 2. Expenses on Employees Retirement & 
terminal benefits

         19,27,448           15,45,609 

     i) In current accounts -
                   

    ii) In deposit Accounts 7,27,42,633       4,13,50,830
       

(B) Other Administrative Expenses

   iii) In Savings Accounts 3,82,295            42,24,369         1. Cartage & Carriage inward  22,164              -
                   

2. Honorarium /Sitting Fee 1,87,729            2,57,410
            

(B) Grant-in-Aid 3. Electricity, power and Water charges         1,14,96  , 8  1  8                    95,55,504 
(a)   Grant from DBT 69,00,00,000     35,00,00,000     4. Rent of Interim Facility and Guest House 1,48,74,718       1,78,76,055

       

5. Vehicles Running & maintenance  88,190               17,602
              

6. Postage,Telephone & communication charges 5,99,751            5,39,978
            

(C) Interest Incomes 7. Printing & stationery 4,56,474            3,83,826
            

(a) Interest Income 69,98,967         42,94,964         8. Travelling & conveyance expenses  21,04,816          18,07,060
         

9. Outsourcing Manpower Exp  49,41,471         54,27,939
         

(D) Other Incomes 10. Legel & Professional charges  21,556               20,517
              

(a) Misc. Income 48,031              1,39,396            11. Advt. & publicity  3,63,182             10,93,924

         

(b) Tender Fees 1,48,523            17,500              12. Repair & Maintenance Building  22,70,007          23,56,066

         

(c) Guest House Income 60,550              51,800              13. Office & Admn Expenses  6,24,979            3,95,637

            

(d)  RTI Fee 30                     40                     14. Guest House Expenditure 3,67,876            3,68,858

            

(e)  Project Income 490,285            4,36,026            15. Shifting Expenses  48,85,184

         

(f) Staff Car usage charges 2,100                16. Watch & Ward Expenses   28,88,012          29,64,248

         

(g) Sample Analysis 23,766              41,980              17. Hostel Expenses  17,864

              

(C) Research & Deveoopment Expenditure 

  1. Chemicals & Consumables 1,60,39,628       1,46,56,378

       

(E) Other Projects Receipt 3,26,75,139       2,75,77,853       2. Fellowships  55,62,431          50,52,434

         

3. Computer Software & Accessories  22,20,298          11,68,326

         

(F) Other  Receipt 4. Research Work Expenses  78,995              2,60,939

            

(a) Security Deposit 1,35,132            2,01,361            5. Field Expenses  27,11,445         1,81,412

            

(b) Earnest Money Deposit 1,06,000            6. Patent Filling Expenses 1,61,400

            

© Advance for advance/Securities 7,91,575            27,676              7. Workshops and seminars 1,78,575

            

(d) TDS Refund 2,24,850            8. Research Publication Expenses 3,02,792            2,99,934

            

(e) Creditors payable 44,95,972         9. Sequencing Expenses  15,09,529         3,77,325

            

(D) Non-Recurring Expenditures

1. Development of Main Campus 59,58,38,280         2 3,99,07,600

2. Scientific Equip & Research Acce   66,57,325          14,34,735

         

3. Computers & Books  94,000               6,600

                

4. Furniture & Fixture  31,91,524          49,281

              

5. Office Equipment 1,12,200            -

                   

6. Library Books & Periodicals  5,671                 3,247

                

(E) Other Payments

(a) External Project Expenses 3,46,51,321        2,72,95,505

       

(b) TDS Refund receivable 40,340

              

© Earnest Money Deposit Paid  74,491

              

(F) Loan & Advances

(a) Advance to NIPER 4,250                1,357

                

(b) Advance to Employee  5,16,864

            

(c) PSPCL 44,581

              

(d) Advance to NICSI 14,50,468

         

(G) Closing Balance

a) Cash in Hand

b) Bank Balances

  i) In Current Accounts

  ii) In Deposit Accounts 6,05,99,512       7,27,42,633

       

 iii) In Savings Accounts  54,35,214         3,82,295

            

Grand Total 80,89,94,998     42,86,94,645     Grand Total  80,89,94,998     42,86,94,645

     

In terms of separate report of even date attached

(Amounts in Rs.)

MANAGER FINANCE               
(SUNEET VERMA)                          

Dated: 21/06/2017
Place: Mohali

         CHARTERED ACCOUNTANTS

PARTNER
(CA SURESH KUMAR GOYAL)

 M/S SANDEEP PAWAN JAIN & ASSOCIATES 

EXECUTIVE DIRECTOR                                                         
(DR. T. R. SHARMA)                                        

Page 3-18

Form of Financial Statements for the Central Autonomous Bodies (Non- Profit Organizations and similar Institutions)

NATIONAL AGRI FOOD BIOTECHNOLOGY INSTITUTE
NABI Campus, Knowledge City, Sector 81, PO Manauli, SAS Nagar, Mohali.

RECEIPTS AND PAYMENTS ACCOUNT FOR THE PERIOD/YEAR ENDED ON 31.03.2017
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SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31.03.2017

NABI Campus, Knowledge City, Sector 81, PO Manauli, SAS Nagar, Mohali.

(Amount In Rs.)

Particulars  Current Year  Previous Year 

Balance as at the beginning of the year 1,01,14,02,751         77,80,36,197            

Add : Contributions towards corpus/capital fund 60,00,00,000            24,00,00,000            

Add : Fixed Assets Created out of Project Grants 10                            

 Less/(Deduct) : Expenditure over Income  transferred from the 

income & expenditure A/c 

-3,31,84,353             -66,33,455               

BALANCE AS AT THE YEAR -END 1,57,82,18,398         1,01,14,02,751         

SCHEDULE-1 

CORPUS/CAPITAL FUND

Particulars  Current Year  Previous Year 

1.Capital Reserves: Land provided by Punjab Govt. 1 -                           

2.Revaluation Reserve -                           

3.Special Reserve -                           

4.General Reserve

TOTAL 1 -                           

                        for National Agri-Food Biotechnology Institute

SCHEDULE-2 

RESERVES AND SURPLUS

         
CHARTERED ACCOUNTANTS

 M/S SANDEEP PAWAN JAIN & ASSOCIATES 

MANAGER FINANCE               EXECUTIVE DIRECTOR                                                         PARTNER
(SUNEET VERMA)                          (DR. T. R. SHARMA)                                        (CA SURESH KUMAR GOYAL)

Dated: 21/06/2017
Place: Mohali

NATIONAL AGRI-FOOD BIOTECHNOLOGY INSTITUTE
FORM OF FINANCIAL STATEMENTS (NON-PROFIT ORGANISTIONS)

Page 4-18
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(Amount in Rs.)

Particulars Current Year  Previous Year 

(Amount in Rs.)

Particulars Current Year  Previous Year 

1.Central Government -                             

2.State Government(specify) -                             

3.Financial Institutions

4.Banks:

5.Other Institutions & agencies -                             

6.Debentures & bonds -                             

7.Others(specify) -                             

TOTAL -                             

(Amount in Rs.)

Particulars Current Year  Previous Year 

1. Acceptances secured by hypothecation of capital equipment -                             

2. Others -                             

TOTAL -                        -                             

                        for National Agri-Food Biotechnology Institute
M/s Sandeep Pawan Jain & Associates

Chartered Accountants

SCHEDULE-4 

SECURED LOANS & BORROWINGS

SCHEDULE-5 

UNSECURED LOANS & BORROWINGS

SCHEDULE-6

DEFERRED CREDIT LIABILITIES

1.Central Government -                             

2.State Government(specify) -                             

3.Financial Institutions  

4.Banks:

5.Other Institutions & agencies -                             

6.Debentures & bonds -                             

7.Others(specify) -                             

TOTAL -                             
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(SUNEET VERMA)                          (DR. T. R. SHARMA)                                        (CA SURESH KUMAR GOYAL)

Dated: 21/06/2017
Place: Mohali
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(Amount in Rs.)

Particulars Current Year  Previous Year 

A)CURRENT LIABILITIES

1. Sundry Creditors

        a) For goods/Equipment 63,51,308               18,55,336                  

        b) For Securities 4,52,046                 3,16,914                     

     c) Earnest Money Deposit 6,53,890                 7,28,381                     

2. Interest accrued but not due on: 

        a) Secured Loans/Borrowings

        b) Unsecured Loans/Borrowings

3. Statutory Liabilities

        a) Overdue

4. Other Current Liabilities

        a) Manpower (Salary) Payable 18,31,630              16,12,471                  

        b) Other Expenses Payable 17,09,503              17,70,385                  

        c) TDS Payable  1,79,704                 8,89,673                     

        d) Fellowship Payable  13,95,151              12,69,848                  

                      TOTAL(A)   1,25,73,232            84,43,008                  

B) PROVISIONS

1. Gratuity

2. Superannuation/Pension -                             

3. Leave Encashment -                             

TOTAL(B) -                             

TOTAL(A+B) 1,25,73,232            84,43,008                  

                        for National Agri-Food Biotechnology Institute M/s Sandeep Pawan Jain & Associates

Chartered Accountants

CURRENT LIABILITIES & PROVISIONS

SCHEDULE-7

MANAGER FINANCE               EXECUTIVE DIRECTOR                                                         PARTNER
(SUNEET VERMA)                          (DR. T. R. SHARMA)                                        (CA SURESH KUMAR GOYAL)

Dated: 21/06/2017
Place: Mohali
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(Amount in Rs.)

Particulars  Current Year  Previous Year 

1. In Government Securities -
                                

2. Other approved securities -
                                

3. Shares -
                                

4. Debentures & Bonds -
                                

5. Subsidiaries & Joint Ventures -

                                

6. Others Fixed Deposits (to be specified) 11,291,159

                   

TOTAL -                             11,291,159

                   

(Amount in Rs.)

Particulars  Current Year  Previous Year 

1. In Government Securities -

                                

2. Other approved securities -

                                

3. Shares -

                                

4. Debentures & Bonds -

                                

5. Subsidiaries & Joint Ventures -

                                

6. Others(to be specified) -

                                

TOTAL -

                                

                        for National Agri-Food Biotechnology Institute M/s Sandeep Pawan Jain & Associates

Chartered Accountants

SCHEDULE-9

INVESTMENTS FROM EARMARKED/ENDOWMENT FUNDS

SCHEDULE-10

OTHER INVESTMENTS 

MANAGER FINANCE               EXECUTIVE DIRECTOR                                                         PARTNER
(SUNEET VERMA)                          (DR. T. R. SHARMA)                                        (CA SURESH KUMAR GOYAL)

Dated: 21/06/2017
Place: Mohali
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CURRENT ASSETS, LOANS & ADVANCES

SCHEDULE-11

(Amount in Rs.)

Particulars  Current Year  Previous Year 

A) CURRENT ASSETS

1. Inventories

      a) Stores & Spares

      b) Loose Tools

      c) Stock-in-trade

2. Sundry Debtors

3. Cash balances in hand

4. Bank balances: 

      a) With Scheduled Banks:

            -On Current accounts

            -On Fixed Deposit accounts 6,05,99,512                6,14,51,474                   

            -On Savings accounts

                   (i) State Bank of India A/c 54,35,214                  3,82,295                        

                          TOTAL(A) 6,60,34,726                6,18,33,769                   

B) LOANS, ADVANCES AND OTHER ASSETS

1.  Loans

2.  Advances and other amounts recoverable 

      a) On Capital Account

      b) Advances

           (i) Deposite with M/s RITES Ltd 5,67,13,528                8,63,78,592                   

           (ii) Advance to CFTRI 375                               

     c) Recoupable form Govt. Agencies

           (i) Director NIPER 6,222                         1,972                            

           (ii) DBT (Brain Storming Project) 2,21,904                     2,21,904                        

          (iii) Advance to NICSI 14,50,468                  -                                

     d) Advance to Employees 13,500                        41,828                          

     e) Others(specify)

         (i) Security for Rent -                              50,000                          

        (ii) Deposit with PSPCL 44,581                        44,581                          

        (iii) TDS Receivable 51,763                        11,423                          

        (v) PSEB Elelct Security for Main Campus 11,12,090                   11,12,090                     

        (vi) Electricity Security of Interim facility 7,41,200                        

(vii) Advance to Fellows 5,45,192                     

3.Income accrued:

     a) on investments from earmarked/endowment funds

     b) Interest On Saving A/c and Fixed Deposits 6,31,435                     9,80,279                        

     c) on loans & advances

     d) others(Accrued Interest from GAPs) 1,97,112                        

4. Claims Receivable

TOTAL(B) 6,07,90,683                8,97,36,775                   

TOTAL(A+B)  12,68,25,409              15,15,70,544                 

                        for National Agri-Food Biotechnology Institute M/s Sandeep Pawan Jain & Associates

Chartered Accountants
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MANAGER FINANCE               
(SUNEET VERMA)                          

Dated: 21/06/2017
Place: Mohali

EXECUTIVE DIRECTOR                                                         
(DR. T. R. SHARMA)                                        

PARTNER
(CA SURESH KUMAR GOYAL)
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(Amount in Rs.)

Particulars  Current Year  Previous Year 

1. Income from sales

2. Income from services -                                

 TOTAL -                                

(Amount in Rs.)

Particulars  Current Year  Previous Year 

(Irrevocable Grants & subsidies received)

1.  Central Government 9,00,00,000                11,00,00,000                 

2.  State Government -                                

3.  Government Agencies -                                

4.  Institutional /welfare bodies -                                

5.  International Organisations -                                

6.   Others (to be specified) -                                

 TOTAL 9,00,00,000                11,00,00,000                 

(Amount in Rs.)

Particulars  Current Year  Previous Year 

1.  Entrance Fees  -                                

2.  Annual Fees / subscriptions -                                

3.  Seminar/program fees -                                

4.  Consultancy fees -                                

5.  Others -                                

            TOTAL -                                

(Amount in Rs.)

Particulars  Current Year  Previous Year 

1. Interest -                                

                     a)On Govt. securities

                     b)Other Bonds/Debentures

2. Dividends: -                                

                     a)On shares

                     b)On Mutual Fund securities  

3. Rents -                                

4. Others (specify) -                                

              TOTAL -                                

                        for National Agri-Food Biotechnology Institute M/s Sandeep Pawan Jain & Associates

Chartered Accountants

SCHEDULE-13

GRANTS/SUBSIDIES

SCHEDULE-14

FEES/SUBSCRIPTIONS

SCHEDULE-15

INCOME FROM INVESTMENTS

SCHEDULE-12

INCOME FROM SALES/SERVICES

Page 11 of 18

MANAGER FINANCE               
(SUNEET VERMA)                          

Dated: 21/06/2017
Place: Mohali

EXECUTIVE DIRECTOR                                                         
(DR. T. R. SHARMA)                                        

PARTNER
(CA SURESH KUMAR GOYAL)
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(Amount in Rs.)

Particulars  Current Year  Previous Year 

1. Income from Royalty -                                

2. Income from Publications -                                

3. Others(specify) -                                

              TOTAL -                                

(Amount in Rs.)

Particulars  Current Year  Previous Year 

             1)On Term Deposits

                        a)With Scheduled Banks:

I Actual Received 57,93,006                  37,77,384                     

ii) Accrued as on 31.03.2017 6,31,435                     9,80,279                        

                        b)With Non-Scheduled Banks:

              2)On Savings Accounts:

                        a)With Scheduled Banks: 27,733                       1,46,581                        

                        b)With Non-Scheduled Banks:

               3)On Loans

                        a)Employees/staff

                        b) Interest on Mobilisation Advnace/Escrow Acc

               4)Interest on Debtors & other Receivables

                        a) Interest on refund of Income Tax 837                            20,380                          

             TOTAL 64,53,011                  49,24,624                     

(Amount in Rs.)

Particulars  Current Year  Previous Year 

1.  Profit on sale/disposal of assets

      a) Owned Assets

      b) Assets acquired out of grants,or received free of

2.  Export Incentives realized

3.  Fee for Miscellaneous Services (Overhead Extenal Projects)                            4,90,285                       4,36,026                        

4.  Miscellaneous Income

       a) Tender Fees 1,48,523                     17,500                          

       b) Sample Analysis 23,766                       41,980                          

       c) Guest House (Income) 60,550                       51,800                          

       d) RTI Fee 30                              40                                 

       e) LD Charges 1,44,779                     89,192                          

       f) Staff Car usage Charges 2,100                         -                                

       g) Misc Income 48,031                       1,39,396                        

              TOTAL 9,18,064                     7,75,934                        

                        for National Agri-Food Biotechnology Institute M/s Sandeep Pawan Jain & Associates

Chartered Accountants

SCHEDULE-16

INCOME FROM ROYALTY/PUBLICATIONS. ETC.

SCHEDULE-18

SCHEDULE-17

INTEREST EARNED

OTHER INCOME

MANAGER FINANCE               
(SUNEET VERMA)                          

Dated: 21/06/2017
Place: Mohali

EXECUTIVE DIRECTOR                                                         
(DR. T. R. SHARMA)                                        

PARTNER
(CA SURESH KUMAR GOYAL)
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(Amount in Rs.)

Particulars  Current Year  Previous Year 

1.  Closing Stock -                             -                                

       a) Finished Goods -                             -                                

       b) Work-in-progress -                             -                                

2) Less: Opening stock -                             -                                

       a) Finished Goods -                             -                                

       b) Work-in-progress -                             -                                

NET INCREASE/(DECREASE)(1-2) -                             -                                

(Amount in Rs.)

Particulars  Current Year  Previous Year 

1. Manpower Salaries, Wages and Allowances 2,37,33,629                2,04,80,152                   

2. Expenses on Employees Retirement & terminal benefits  19,43,416                  15,55,092                     

                          TOTAL  2,56,77,045                2,20,35,244                   

(Amount in Rs.)

Particulars  Current Year  Previous Year 

1. Cartage & Carriage inward 22,164                       -                                

2. Honorarium /Sitting Fee 1,87,729                     2,57,410                        

3. Electricity, power and Water charges 1,07,82,677                 99,68,669                     

4. Rent of Interim Facility and Guest House 1,46,67,871                1,78,67,040                   

5. Vehicles Running & maintenance  88,190                        17,602                          

6. Postage,Telephone & communication charges 5,92,118                     5,35,048                        

7. Printing & stationery 4,56,474                     3,83,876                        

8. Travelling & conveyance expenses  21,63,004                   18,22,571                     

9. Outsourcing Manpower Exp  48,52,251                   38,75,332                     

10. Legel & Professional charges  21,593                        20,672                          

11. Advt. & publicity 3,55,534                      11,01,572                     

12. Repair & Maintenance Building  22,64,684                   23,57,089                     

13. Office & Admn Expenses 6,19,090                     4,23,364                        

14. Guest House Expenditure 3,66,400                     3,68,960                        

15. Shifting Expenses  48,91,988                  

16. Watch & Ward Expenses   31,95,536                   29,64,248                     

17. Hostel Expenses  17,864                       

                                TOTAL  4,55,45,167                4,19,63,453                   

                        for National Agri-Food Biotechnology Institute M/s Sandeep Pawan Jain & Associates

Chartered Accountants

SCHEDULE-19

SCHEDULE-21

OTHER ADMINISTRATIVE EXPENSES

INCREASE/(DECREASE) IN STOCK OF FINISHED GOODS & WORK IN PROGRESS

SCHEDULE-20

ESTABLISHMENT EXPENSES
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MANAGER FINANCE               
(SUNEET VERMA)                          

Dated: 21/06/2017
Place: Mohali

EXECUTIVE DIRECTOR                                                         
(DR. T. R. SHARMA)                                        

PARTNER
(CA SURESH KUMAR GOYAL)
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(Amount in Rs.)

Particulars  Current Year  Previous Year 

1. Chemical & Consumables 1,62,08,216                1,50,98,753                   

2. Fellowship  57,21,465                   50,40,651                     

3. Computer Software & Accessories  22,20,298                   11,43,446                     

4. Research Work Expenses  79,000                       2,61,066                        

5. Field Expenses (Ploughing, RM & Other Job work)  27,11,445                   14,91,969                     

6. Patent Filling Expenses 1,61,400                     

7. Workshops & Seminars 1,78,575                     

8. Research Publication Expenses 5,53,944                     2,99,934                        

9. Sequencing Expenses  14,83,767                  3,77,325                        

                                TOTAL 2,93,18,110                2,37,13,144                   

(Amount in Rs.)

Particulars  Current Year  Previous Year 

1. On Fixed loans

2. On Other Loans

3. Others (Specify)

                                TOTAL

                        for National Agri-Food Biotechnology Institute M/s Sandeep Pawan Jain & Associates

Chartered Accountants

SCHEDULE-22

RESEARCH & DEVELOPMENT EXPENDITURE (INCL. GRANTS, SUBSIDIES ETC.)

SCHEDULE-23

INTEREST

MANAGER FINANCE               
(SUNEET VERMA)                          

Dated: 21/06/2017
Place: Mohali

EXECUTIVE DIRECTOR                                                         
(DR. T. R. SHARMA)                                        

PARTNER
(CA SURESH KUMAR GOYAL)
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FORM OF FINANCIAL STATEMENTS

NATIONAL AGRI FOOD BIOTECHNOLOGY 
INSTITUTE

Knowledge City, Sector 81, PO Manauli, S.A.S. NAGAR, MOHALI 

SCHEDULE 24
SIGNIFICANT ACCOUNTING POLICIES

A) ACCOUNTING CONVENTION

The Financial Statements are prepared on the basis of historical cost convention, unless otherwise stated 

and on the accrual method of accounting as per the Common Format of Accounting for all Central 

Autonomous Bodies.

B) INVENTORY VALUATION 

Expenditure on purchase of chemicals, consumables, glassware, publications, stationery and other stores 

are accounted for as revenue expenditure, immediately on purchase of these items.

C) INVESTMENTS   

There are no investments other than fixed deposits in the bank. No brokerage or other expenses have been 

incurred in making such investments.

D) FIXED ASSETS

Fixed assets are valued at cost of acquisition inclusive of inward freight, duties and taxes and incidental 

and direct expenses related to acquisition, however, the value Fixed Assets created out of the completed 

/closed external funded projects have been taken at the nominal value of Rupee one for each article.

E) DEPRECIATION 

Depreciation on fixed assets has been charged as per the rate prescribed in the Income Tax Act-1961 on 

written down value method, however, no depreciation has been charged on the Fixed Assets created out 

of the completed /closed external funded projects as their value has been taken at the nominal amount.

F) MISCELLANEOUS EXPENDITURE

There is no deferred revenue expenditure during 2016-17

G) ACCOUNTING FOR SALES

Being an Institution there is no sales during the year under consideration. 

H) GOVERNMENT GRANTS/ SUBSIDIES 

As the Institute is funded by the Department of Biotechnology (DBT), Ministry of Science and 

Technology, (Govt. of India) and the grants are treated as irrevocable, the same has been accounted for on 
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sanction basis. During the FY 2016-17, recurring grants amounting to Rs. 9,00,00,000/- has been 

sanctioned for the purpose as shown in schedule-13. Non-recurring Grants amounting to Rs. 

60,00,00,000/- sanctioned by DBT have been shown as addition to Corpus/ Capital Fund (schedule-1).

I) Expenses payable up to 31st March, 2017 pertaining to FY 2016-17 have been shown under expenses 

payable (schedule-7). Any expenditure which has not been claimed or for which bill has not been 

received pertaining to any expenditure relevant to the FY 2016-17, the same will be accounted for in the 

year of claim. 

J) RETIREMENT BENEFITS

The Institute is covered under New Pension Scheme of Government of India and is registered with the 

agency approved by Ministry of Finance. Institute is regularly depositing the monthly pension 

contribution (both employee and employer share) with appropriate authority. The expenditure of 

Rs.2,65,812/- on account of encashment of earned leave has been taken into  account on cash basis.

K) FOREIGN CURRENCY TRANSACTIONS

Foreign Currency Transactions are accounted for at the rate of exchange prevailing on the dates of such 

transactions. Assets and Consumables acquired against foreign currency are recorded at the amount 

actually paid on their import.

For National Agri-food Biotechnology Institute                             M/s Sandeep Pawan Jain & Associates 

                                                              Chartered Accountants

MANAGER FINANCE               
Dated: 21/06/2017
Place: Mohali

EXECUTIVE DIRECTOR                                                         

PARTNER
(CA SURESH KUMAR GOYAL)
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FORM OF FINANCIAL STATEMENTS

NATIONAL AGRI-FOOD BIOTECHNOLOGY 
INSTITUTE

Knowledge City, Sector 81, PO Manauli, S.A.S. Nagar, Mohali 

SCHEDULE 25
NOTES ON ACCOUNTS

 The financial statement of accounts is prepared in three parts (i) The Balance Sheet. (ii) Income & 
Expenditure Accounts and (iii) Receipt & Payment Accounts,

1.  Receipt and Payment Accounts
 The Receipt & Payment Account carries the figures of actual receipts & actual payments of the 

Institute during the financial year 2016-17. It is virtually a copy of cash book / Institute's 
accounts. The total receipt as shown in receipt & payment account comes to Rs. 73,58,70,070/- 
which include Rs. 69,00,00,000/- as Recurring and Non-recurring grants from DBT, grant of Rs. 
3,26,75,139/- for externally funded projects  and Rs. 1,31,94,931/- rest from other receipts. An 
amount of Rs. 74,29,60,272/- has been released as payments.

2.  The Income and Expenditure Account  
 The Income and Expenditure accounts are prepared on accrual basis. The total income is Rs. 

9,73,71,075/- out of which includes Rs. 9,00,00,000/- Recurring Grant from DBT and rest is 
from Interest & Other Resources. 

 Total expenditure (before depreciation) comes to Rs.10,05,40,322/- and depreciation of Rs. 
3,00,15,106/- has been charged in the current FY 2016-17. A sum of Rs. 3,31,84,353/- being 
excess of expenditure over income has been transferred to Corpus/ Capital Fund (Schedule-1).

3.   Fixed Assets
 Fixed assets are valued at cost of acquisition inclusive of inward freight, duties and taxes and 

incidental and direct expenses related to acquisition.  During the FY 2016-17, a sum of Rs. 
1,01,99,755/- has been earned as interest on deposits with RITES, which has been reduced from 
capital work-in-progress at main campus (Schedule-8) as per the recommendations of 11th 
Finance Committee meeting held on 08-10-2015. 

4.  Depreciation
 Depreciation on fixed assets has been charged as per the rate prescribed in the Income Tax Act-

1961 on written down value method, however, no depreciation has been charged on the Fixed 
Assets created out of the completed / closed external funded projects as their value has been 
taken at the nominal amount.  Depreciation on Library Books has been charged @ 60%.

5.  Current Assets, Loans and Advances
 In the opinion of the management the current assets, loans & advances of the institute have a 

realizable value in the ordinary course at least to the extent shown in the accounts and the 
provisions of liabilities are adequate.

6.  Land
 The Government of Punjab has provided approx. 35 acres of land in Knowledge City at Sector-

81, Mohali to the Institute, free of cost, for setting up of NABI Campus.  Therefore, the cost of 
NABI land has been taken as nominal value of Re. 1 and corresponding accounting effect has 
been given in schedule-2.
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7.  Exemption u/s 35(i)(ii) of The Income Tax Act,1961
 The institute has been granted exemption u/s 35(i)(ii) of the Income Tax Act,1961 in the Category 

of ̀ Scientific Research Association vide notification no 21/2013 dated 20th March,2013.
 
8.  Externally Aided Project 
 As on 31st March 2017, there is a balance of Rs.1,20,23,802/- in the externally funded project 

accounts. The balance will be spent in accordance with the terms and conditions of the projects. 
An interest of Rs.3,29,904/- has been credited  to the externally funded projects as shown in 
Schedule 3.

9.  There are no losses from casualties such as flood and fire.

10.  Previous year figures have been re-grouped and rearranged where ever considered necessary to 
make them comparable with those of current year. 

11.  Government Grants have been recognized on the basis of sanctions issued by the Govt. of India.

For National Agri-food Biotechnology Institute                                       M/s Sandeep Pawan Jain & Associates 
                                                       Chartered Accountants

MANAGER FINANCE               
Dated: 21/06/2017
Place: Mohali

EXECUTIVE DIRECTOR                                                         

PARTNER
(CA SURESH KUMAR GOYAL)
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