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HkkÑvuqi&Hkkjrh; eDdk vuqla/ku laLFkku

eDdk% [kk| ,oe~ iks"k.k lqj{kk

eDdk fo'o esa pkoy vkSj xsgw ds ckn rhljh ,slh Qly gS tks 
,d cgqr cM+h tul¡[;k dk Hkj.k iks"k.k djrh gS ¼fp= 1½A fo'o dk 
dqy eDdk mRiknu 2018 ds vkadM+s ds vuqlkj 1060 fefy;u Vu 
gSA bldh foLr`r okrkoj.k esa vuqdwyrk ds dkj.k nqfu;k Hkj esa dqy 
188 fefy;u gsDVs;j esa eDdk dh [ksrh dh tk jgh gSA eDdk dk 
mRiknu djus okys eq[; ns'k la;qä jkT;] phu vkSj czkthy gS tks 
dqy mRiknu dk 31] 24 vkSj 8 çfr'kr Hkkx çnku djrs gSaA eDdk 
dh mRiknu {kerk fiNys n'kd esa 717 fefy;u ehfVªd Vu ls 1060 
fefy;u ehfVªd Vu gks x;h gS ftldk Js; cimmyt vkSj fo'o ds 
vU; eDdk vk/kkfjr vuqlU/kku dsUæksa dks tkrk gSA Hkkjr ns'k ds 
ekSle esa fofo/k ikfjfLFkfrdh ds dkj.k blds çeq[k mRiknd jkT;ksa esa 
eDdk dh mRikndrk esa cgqr varj gSA jch ds ekSle esa vkU/kz&çns'k 
vkSj egkjk"Vª vkxs jgrs gSa tcfd [kjhQ ds ekSle esa jktLFkku vkSj 
rfeyukMqA orZeku esa Hkkjr esa eDdk dh vkSlr mRiknu {kerk 2-5 
Vu çfr gsDVs;j gS ftls vxj nqxuk dj fn;k tk;s rks vxys 100 
o"kksZ rd [kk| lqj{kk dh leL;k gy gks ldrh gSA gky esa gh 
cimmyt vkSj Hkkjrh; d`f"k vuqlU/kku ifj"kn~ }kjk vk;ksftr  
vk;ksftr ,f'k;kbZ eDdk lEeysu yqf/k;kuk esa laiUu gqvk] bl esa Hkh 
blh fo"k; ij t+ksj fn;k x;kA

Hkkjr Hkw"k.k ] eus'k paæ Mkxyk] vfHkthr dqekj nkl] gjeutksr dkSj ,oa /keZiky pkS/kjh*

Hkkd`vuqi&Hkkjrh; eDdk vuqlU/kku laLFkku] iad`fo ifjlj] yqf/k;kuk
*laoknh ys[kd dk bZ&esy% bharat.bhushan@icar.gov.in

eDdk dk lcls T;knk mi;ksx ikys x, eosf'k;ksa vkSj eqxksaZ ds 
[kkus esa gksrk gSA Hkkjr esa eDdk ;k rks Hkqus gq, Hkqês] mcys gq, LohV 
dkWuZ ;k csch dkWuZ dh lfCt;ka cukus esa gksrk gSA fons'kksa esa eDdk gj 
çdkj ds [kkus esa ç;ksx gksrk gSA eDdk dk ,d Hkqêk 123 dSyksjht ds 
vfrfjä 5 xzke çksVhu] 2 xzke olk] 4 xzke Qkbcj vkSj 27 xzke 
dkcksZgkbMªsV~l nsrk gSA eDdk esa foVkfeu ch 1 dh ek=k 100 
ekbØksxzke vkSj ch 9 dh ek=k 19-5 feyhxzke gksrh gSA [kfut inkFkksZ 
esa eSXuhf'k;e 18-3 feyhxzke vkSj QkWLQksjl 47-2 feyhxzke eq[;r% 
gksrs gSaA vkb;s ge ns[krs gSa fd eDdk esa ik, tkus okys inkFkZ iks"k.k 
dh n`f"V ls gekjs fy, fdruk egRo j[krs gSaA

eDdk esa ikbZ tkus okyh LVkpZ esa vek,yksl vkSj vebyksisfDVu 
dk vuqikr 30%70 dh gksrh gSA ;g vuqikr çtuu ds fofHkUu 
vk;keksa ,oa ek/;e ls cny ldrh gSA ,d rjQ oSDlh E;qVsaV tgka 
vebyksisfDVu 100 çfr'kr rd c<k;k x;k gS] nwljh rjQ 
vek,yksl ,DlVsaMj ¼ae½ esa vek,yksl dks 50&80 çfr'kr rd 

c<+k;k x;k gSA thu wx ls LVkpZ synthase ¼GBSS çdkj½ mRçsjd 
curk gSA bl thu esa E;qVs'ku gksus ls vebyksisfDVu] 'kk[kk okyk 

LVkpZ

fp= 1% Qlyksa dk mRiknu çfr'kr fp= 2% Qlyksa dk miHkksx çfr'kr
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LVkpZ gh curk gSA oSDlh E;qVsaV esa  dh ek=k T;knk 
gksus ls ;g tYnh ls VwV tkrh gS vkSj 'kjhj esa 'kqxj dh ek=k c<+ 
tkrh gSA blls th-vkbZ- ¼glycemic index½ T;knk çnf'kZr gksrk gSA 
thu ae ls czkafpax mRçsjd curk gSA bls de djds vek,ykst dks 
c<+k vkSj vebyksisfDVu  dks ?kVk ldrs gSA tSls tSls vek,yksl dh 
ek=k c<+sxh] resistant LVkpZ dk :i lkeus vk,xk tks tYnh ls iprh 
ugh gSA ;gh çfrjks/kh LVkpZ ¼resistant starch½ viph; Qkbcj dk 
gh ,d çdkj gSA ,d 'kks/k ls ;g lkeus vk;k gS fd 39% vek,yksl 
ls 0-8% çfrjks/kh LVkpZ vkSj 83% vek,yksl ls 39% çfrjks/kh 
LVkpZ mRiUu gqbZA

lqxjh ¼su½ thu Mh&czkafpax mRçsjd dks cukrk gSA bldh E;qVs'ku 
gksus ls LVkpZ de vkSj sucrose T;knk gks tkrh gS ftlls ehBh eDdk 
gks tkrh gSA gkykafd dqN foijhr çfrosnu Hkh fy[kh x;h gSaA lqxjh 
¼su½ vkSj shrunken ¼sh½ E;qVsaV esa LVkpZ dh LQfVdrk 
¼crystallanity½ de gksrh gS tcfd oSDlh E;qVsaV esa LVkpZ dh 
LQfVdrk T;knk gksrh gSA vksisd E;qVsaV 2 ftles Hkzw.kiks"k ds çksVhu 
ljapuk cnyus ls tsu dh ek=k de gks tkrh gS] mldk çHkko Hkh 
LVkpZ ij iM+rk gSA blesa ueZ LVkpZ dh ek=k c<rh gS ftl ls mldh 
ikpu'khyrk c<+ tkrh gSA ,d xzke eDdk LVkpZ ls 4 dSyksjh feyrh 
gSA

vek,ykst dh ek=k de gksus ls LVkpZ ds nkus de rsth ls curs 
gSaA Hkzw.kiks"k ¼endosperm½ esa ;s nkus <hys <kys :i esa iSd gksrs gSaA 
Hkzw.kiks"k dh LVkpZ nkuksa dh iSfdax ds vuqlkj gksuhZ vkSj ¶ykSjh çdkj 
mRiUu gksrh gSaA f¶yaV eDdk esa gksuhZ Hkzw.kiks"k vkSj dented eDdk esa 
¶ykSjh Hkzw.kiks"k dk Hkkx T;knk gksrk gSA blh ds vuqlkj eDdk ds nkus 
dBksj vkSj ueZ gksrs gSaA f¶yaV eDdk dks ikWidkWuZ cukus esa vkSj 
dented eDdk dks vkVk ds rkSj ij ç;ksx gksrk gSA

eDdk esa ik, tkus okys çksVhu pkj çdkj ds gSA albumin vkSj 
globulin tks ikuh vkSj uedhu ikuh esa ?kqyu'khy gS] teZ esa feyrs 
gSA çksykfeu vkSj XyqVsfyu Hkzw.kiks"k ¼endosperm½ esa feyrs gSaA teZ 
esa ,YC;wfeu dh ek=k 60% rd feyrh gS ftlds dkj.k iks"k.k dh 
n`f"V ls ;g cgqr vPNk ekuk tkrk gSA iqjkus rjhdksa esa teZ dk 
vkdkj c<+kus dh flQkfj'k dh tkrh Fkh ftlls çksVhu dh ek=k vkSj 
xq.koÙkk esa lq/kkj vk ldrk FkkA eDdk esa ik;k tkus okyk tsu vYQk 
çksVhu çksykfeu dk çdkj gS vkSj bldh ek=k 40&60 % rd cnyrh 
jgrh gSA ;g 55 çfr'kr blksçksiuksy ;k ,FksukWy esa ?kqyu'khy gSA bl 

vebyksisfDVu 

çksVhu

çdkj ds çksVhu vifjiDo eDdk esa de gksrh gSA tSls tSls eDdk 
idrh gS] mlh çdkj vYdksgy esa ?kqyus okyk ;g çksVhu c<+rk gSA 
vYdksgy esa ?kqyu'khy gksus ds dkj.k eDdh ds çksVhu ls gksus okys 
'kjhj fuekZ.k esa de çxfr gksrh gSA tsu 1 dh dqy ek=k 42 çfr'kr  
tcfd tsu 2 dh dqy ek=k 10 çfr'kr gksrh gSA XyqVsfyu 2 dh ek=k 
7 çfr'kr vkSj XyqVsfyu 3 dh ek=k 18% gksrh gSA XyqVsfyu 2 dks 

{kkjh; pH ij ¼>9½ 0-6% chVk&esjdIVks ,FksukWy ¼ &ME½ esa vkSj 
XyqVsfyu 3 dks mlh pH ij 0-5% lksfM;e MksMsl;ky lyQsV 
¼SDS½ dh enn ls fu"d"kZ.k fd;k tkrk gSA chVk&esjdIVks ,FksukWy 
vkSj lksfM;e MksMsl;ky lyQsV dk ç;ksx lYQj ca/k dks rksM+us ds 
fy; fd;k tkrk gS rkfd ;s vyx gks dj ?kqy tk,A ,d rjQ tgka 
,YC;wfeu] XyksC;qfyu vkSj Xyqrsfyu esa yk,flu vkSj VªhiVksQsu dh 
ek=k T;knk gS] ogha nwljh rjQ çksykfeu esa budh ek=k de gSA 
çksykfeu ls rqyuk djus ij ;g ns[kk x;k fd XyqrsfyUl esa 18% 
T;knk VªhiVksQsu vkSj yk,flu gksrk gSA

opaque E;qVsaV esa tsu dh ek=k de gksrh gS ftlls çksVhu ds 
nqljs va'k c<s gq, fn[kk, nsrs gS vkSj vko';d ,feuks ,flM~l dh 
ek=k HkhA opaque E;qVsaV esa çksVhu dh ek=k rks mruh gh jgrh gS ij 
yk,flu dh ek=k 2-6 ls 4-0% çfr xzke çksVhu rd c<+ tkrh gSA 
opaque eDdk esa fymlhu ¼leucine½ dh ek=k 30% de gksrh gSA 
f}&vçHkkoh opaque vkSj floury E;qVsaV esa tsu çdkj ds çksVhu de 
gks tkrs gSA oSKkfudksa us vn~Hkqr dk;Z djrs gq, opaque 11 dh Js.kh 
esa 7455 vkSj 7749 dks fodflr fd;k gS ftlesa tryptophan vkSj 
lysine c<+us ds lkFk lkFk çksykfeu Hkh cuk jgrk gSA

 çksVhu xq.koÙkk ds eki ij Hkh eDdk vU; nwljh Qlyks ls dgha 
vkxs gSA casein dks vk/kkj j[krs gq, eDdk dh opaque 2 vkSj 
D;wih,We çksVhu xq.koÙkk 82&96% rd pyh tkrh gSA ,d xzke çksVhu 
ls 4 dSyksjh feyrh gSA 'kks/k ls ;g Hkh Kkr gqvk gS fd 250 xzke 
lk/kkj.k eDdk ds eqdkcys esa 175 xzke opaque 2 eDdk ls 
ukbVªkstu dh vko';drk iwjh gks tkrh gSA

opaque 2 dks D;wih?e esa cnyus ds fy; eYVhIy o2 U;wukf/kd 
¼modulator½ thu Mkys x, rkfd bldk nkuk jksxksa ls lqjf{kr vkSj 
çlaLdj.k ds fy;s vPNk gksA opaque 2 dh rjg ¶ykSjh 2 ¼fl2½ 
E;qVsaV Hkh 'kjhj esa ,feuks ,flM dk larqyu cukus esa lgk;d gSA 
xqukjRuk vkSj lg oSKkfudks ds 'kks/k ls ;g ik;k dh 12 o"kZ ls de 
mez ds dqiks"k.k ihfM+r cPpksa dks D;wih?e eDdk f[kykus ls 12% dn 

vkSj 9% otu esa c<+ksrjh gks tkrh gSA

â
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lkekU; eDdk D;wih,We eDdk vko';drk 2 ls 5 o"kZ dh

ds cPpksa

(feyhxzke@fdyksxzke@izfrfnu)

ykbZflu ¼%½ 1-6&2-6 ¼2½ 2-7&4-5 ¼4½ 35&64

VªhiVksQsu ¼%½ 0-2&0-5 ¼0-4½ 0-5&1-1 ¼0-8½ 4-8&9-5

y;wflu ¼%½ 14-76 9-19 44&54

vkblksY;qflu ¼%½ 4-13 3-63 22&27

L=ksr% Øhokusd vkSj lg;ksxh 2007( fo'o LokLF; laxBu dh rduhdh çfrosnu la[;k 935] i`"B 180

D;wih?e eDdk esa çksykfeu dh ek=k dqy çksVhu ls vk/kh gksrh gS 

;kuh dh 25&30%A lkFk esa XyqVsfyal dh ek=k c<+ tkrh gSA /;ku nsus 
okyh ckr ;g Hkh gS fd vkbZlksy;qlhu dh ek=k c<+us ls Y;qlhu vkSj 
vkbZlksy;qlhu dk larqyu gks tkrk gS tks fu;kflu ¼foVkfeu ch3½ dh 
çkfIr dks ljaf{kr djrk gSA VªhiVksQsu ls gh foVkfeu ch3 curk gSA 
dqy feyk dj ;g iWykxzk ls cpkrk gSA çksVhu ls feyus okyh ÅtkZ Hkh 
D;wih,We esa ¼9-6%½] opaque esa ¼8-3%½ vkSj lk/kkj.k eDdk esa 
¼4-7%½ cnyrh gksrh gSA opaque  2 vkSj D;wih,We eDdk ds [kfut 
vkSj olk esa T;knk varj ugh feyrk gSA vyx vyx ns'kks esa D;wih,We 
eDdk vyx uke ls tkuh tkrh gS tSls phu esa tuxpeno102] 
fo;sruke esa population63] XokVsekyk esa nutricta vkSj ?kkuk esa 

obatanpaA RNAi ds ek/;e ls &tsu ds lclsV 19 vkSj 22 dks 
[kRe fd;k gS ftl ls D;wih,We eDdk cuk, tkus esa enn feyh gS ¼ow 
vkSj esfLlax] 2012½A

vukt dh Js.kh esa eDdk dk Hkzw.k lcls cM+k gksrk gS tks fd dqy 
cht dk 11% gksrk gSA vxj Hkzw.k dk vkdkj c<+k nh rks rsy æO; dh 
ek=k 40% rd c<+ tk,xhA Hkzw.k dk 33% Hkkx olk gksrh gS vkSj bl 
olk esa ik;k tkus okyk lar`Ir olk dh ek=k de gksrh gS tSls dh 
palmitic 11% vkSj stearic 2% tcfd vlar`Ir olk tSls oleic 

,flM dh ek=k 25 vkSj fyuksfyd dh ek=k 62% rd gksrh gSA 
fofHkUu vUrçtkr ¼inbred lines½ vkSj fofHkUu okrkoj.k esa ;g 
ek=k cnyrh jgrh gSA ;g fo'ks"krk chromosome ds dbZ fBdkuksa 
ij fu/kkZfjr gksrh ¼QTL½ gS vkSj iSr`d Hkko esa çdV gksrh gS 
¼heritable½A çkd`frd ,aVhvkWDlhMsaV tSls foVkfeu bZ] ubiquinone 

á

rsy æO; vkSj IkQSVh ,flM~l

o vlar`Ir olh; vEyks dh otg ls eDdk dk rsy vkDlhdj.k ls 
cpk jgrk gSA Hkzw.k esa ik, tkuk çksVhu Hk.Mkj.k ds fy, ugh gksrh gS 
vfirq blesa mRçsjd gksrs gSA vesfjdk vkSj ;wjksi esa lsgr ds e)sutj 
eDdk rsy dks vPNk eku dj mldk [kkus esa mi;ksx gks jgk gSA ,d 
xzke rsy ls 9 dSyksjh feyrh gSA eDdk ds rsy ls ck;ksMhty cuk dj 
okguksa esa mi;ksx gks jgk gSA blds vfrfjä lkcqu] lqxfU/kr rsy] 
jsflu] okfuZ'k] yqfczdsaV tSls inkFkksZa dks cukus esa bldks ç;ksx gks jgk 
gSA

eDdk dk lcls T;knk Qkbcj okyk Hkkx nkus dk fVi dSi vkSj 
isfjdkiZ gSA blds ckn teZ vkSj Hkzw.kiks"k dh dksf'kdk fHkfÙk dk uke 
vkrk gSA eDdk esa ik, tkus okyk Qkbcj eq[;rk gseh&lsY;qykst 
¼75%½] lsY;qykst ¼25 ½ vkSj yhxfuu ¼1 ½ dk cuk gksrk gSA 
Hkzw.kiks"k esa ik;k tkus okyk Qkbcj nks frgkbZ Hkkx ls LVkpZ gh gksrk gSA 
eDdk ds nkuksa esa 2&3% vkSj iqjs Hkqês esa 9&15% Qkbcj gksrk gSA 
flusek esa feyus okyk 112 xzke dk ikWidkWuZ ds iSdsV ls 16 xzke 
Qkbcj feyrk gSA bl ls iq:"kksa dh 42 vkSj efgykvks dh 64% 
Qkbcj dh ekax iwjh gks tkrh gSA blh dkj.k ;g vPNs ls ip tkrk gSA 
eDdk esa ik;k tkus okyk Qkbcj Hkh vkar LokLF; ds fy, vPNk gSA

eDdk ds nkuks esa ,aVhvkWDlhMsaV dh 'kfä j[kus okys Qsuksfyd 
,flM çpqj ek=k esa feyrs gSA budh ek=k 260&1756 feyhxzke 
xSfyd ,flM led{k çfr 100 xzke uewuk gSA eDdk esa dqy 
dSjksVhuks,M 66 ekbØksxzke vkSj chVk dSjksVhu dh ek=k 13 

IkQkbcj

IkQsuksfyd ,flM~l vkSj carotene

% %
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ekbØksxzke gSA jaxhu eDdk esa u dsoy Qsuksfyd ,flM cfYd 
dSjksVhuks,M dh ek=k Hkh c<+ tkrh gSA ;s nksuksa tSo jlk;u çfrdkjd 
{kerk dks c<+krs gSA D;wih?e eDdk esa dSjksVhuks,M dh çkfIr vPNs ls 

gks tkrh gS ftl ls ;g ges lw[kh vk¡[k ds jksx ls cpkrk gSA lk/kkj.k 
eDdk esa çks&foVkfeu dh ek=k 0-25 ls 2-5 ekbØksxzke@xzke lw[ks 
otu eki ij feyrh gSA oSKkfudks bls 6 xquk c<kuk pkgrs gSaA mudk 
;g y{; çks&foVkfeu ij gq, 'kks/kks ls çsfjr gSA D;wVhvy rduhd ls 
thal dks <wa<k x;k ftlesa lycopene&chVk Vh&lycopne dks 
chVk carotene esa vkSj lycopene-epsilon cyclase Vh&lycopne 
dks vYQk carotene esa cnyus dh {kerk FkhA

Hkkjr esa vyx&vyx jaxksa dh eDdk feyrh gSA losZ ls ;g Kkr 
gqvk dh miHkksäk dks jaxhu eDdk ilan rks gS ij mls Hkqês ij nkus 
,d gh jax ds ilan gSA egku oSKkfud ckjcjk us transposon ;k 
tfEiax thu dk concept fn;k FkkA vHkh mUgh dks [kkstk 
tk jgk gS vkSj eupkgs jax dh eDdk çkIr djus dh dksf'k'k tkjh gSA

vk/kqfud tSo rduhdksa ls Hkzw.kiks"k esa dSjksVsuksbMl dh ek=k 34 
xquk c<+k nh x;h tc xkek tsu çeksVj dh enn ls crt-a/I thu dh 
vfHkO;fä dks c<+k;k x;kA vYQk carotene ls feyus okys tSUFkksfQy 
tSls thukstSUFkksfQy vkSj lutein Hkw.kiks"k esa vkSj chVk carotene ls 
feyus okys tSUFkksfQy tSls ts;ktsUFkhu vkSj cryptoxanthin teZ esa 
cgqrk;r esa feyrs gSA chVk&carotene ¼60 mg½] foVkfeu lh ¼110 
mg½ vkSj Qksfyd ,flM ¼1-94 mg½ dks 169] 6 vkSj 2 xquk rd 
c<+k fn;k x;k tc buds thu phytoene synthase, dhar vkSj 
Qksy&b dks cktjs vkSj xsgwa ds çeksVj yxk dj budh vfHkO;fä c<+hA     

cyclase 

transposon 

chVk carotene 60 ekbØksxzke] lycopene 23 vkSj ts;ktsUFkhu 36 
ekbØksxzke çfr xzke lw[kk nkuk gks x;kA

eDdk ds tSo jlk;uksa dks ysdj dh x;h mijksä foospuk ls ;g 
fu"d"kZ fudyrk gS fd eDdk us dsoy xjhc turk ds fy, vfirq 
detksj vkSj dqiks"k.k oxZ ds fy, ojnku gSA ,d rjQ tgka eDdk 
vk/kkfjr m|ksx c<+ jgs gS] nwljh vksj eDdk LokLF; lq/kkjus esa 
vxzlj gSA eDdk Qly dks T;knk mxkus ls u dsoy nwljh Qlyks ij 
fuHkZjrk de gksxh vfirq iks"k.k vkSj ty lalk/ku dks Hkh lqjf{kr j[kk 
tk ldsxkA eDdk dk Lokn Hkh yktokc gS vkSj NksVs cPps bls cgqr 
[kq'k gks dj [kkrs gSaA [kk| çlaLdj.k esa eDdk FkksMk ihNs jg tkrh gS 
D;ksfd eDdk ds nkuks dh iSdsftax bls T;knk fnuksa rd rktk ugh j[k 
ikrhA eDdk dh mRiknu {kerk Hkh nwljh Qlyksa ds eqdkcys esa de 
vkadh tkrh gSA vxj bls 25&50% c<+k fn;k tk, rks [kk| lqj{kk 
leL;k gy gks tk,xhA

fp=% jaxksa }kjk n'kkZ;h x;h eDdk dh tSo fofo/krk

ns'k dh le`f) dk jkLrk xkaoksa ds [ksrksa ,oa
[kfygkuksa ls gksdj xqtjrk gS

&pkS- pj.k flag

ckdh lc dqN bartkj dj ldrk gS]
d`f"k ugha dj ldrh

& iafMr tokgj yky usg:

vxj QkeZ bdksykWth ,oa bdksukWfeDl
xyr gks tkrs gS]

rks d`f"k esa dqN Hkh lgh ugh gksxk
& ,e-,l- LokehukFku

gekjs fdlku gekjs ns'k dk xkSjo gS
& ujsanz eksnh
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