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ckxokuh Qlyksa dh 'ksYQ ykbQ c<+kus ds fy, ikjaifjd vkSj tSo çkS|ksfxdh –f"Vdks.k

fVªuk vf/kdkjh1] iadt nkl2  10.18805/BKAP398

lkjka'k
i"̀BHkwfe% vR;f/kd [kjkc gksus okyh ç—fr vkSj de 'kSYQ thou ds dkj.k] Qyksa ds dVkbZ ds ckn ds uqdlku ds
ifj.kkeLo:i mRiknu vkSj miyC/krk ds chp ,d mPp varj gksrk gSA fofHkUu ikS/kksa ds y{k.k ftUgsa mPp 'kSYQ thou
ds fy, vkuqoaf'kd :i ls la'kksf/kr djus dh vko';drk gksrh gS] muesa 'olu vkSj ,fFkyhu dk mRiknu de gksuk]
,fFkyhu ds çfr de laosnu'khyrk] idus dh nj de gksuk] Hkwjkiu de gksuk] æqr'khru laosnu'khyrk esa deh vkSj dVkbZ
ds ckn jksx çfrjks/kd {kerk esa òf) 'kkfey gSA
fof/k;k% bl ys[k esa] ujeh dh tSo jklk;fud çfØ;k dks le>us ds egRo dk o.kZu fd;k x;k gSA idus dh çfØ;k dks
/khek djus ds fy, ,slh tkudkjh ds mi;ksx dk çn'kZu fd;k x;k gSA
ifj.kke% Qyksa ds 'ksYQ thou dks c<+kus esa fd, x, fodkl dh leh{kk djus ds ckn] ;g Li"V gks tkrk gS fd gkykafd
bl {ks= esa lQyrk vi;kZIr jghA ,slh laHkkouk,a gSa fd Qy çtud fudV Hkfo"; esa ikjaifjd vkSj tSo&çkS|ksfxdh –
f"Vdks.kksa dks viukdj yach 'ksYQ ykbQ ds lkFk csgrj —f"ktksitkfr ¼fdLe½ fodflr djus esa lQy gksaxsA

“kCn dqath% tSo çkS|ksfxdh] ikjaifjd] ckxokuh Qlysa] rqM+kbZ mijkar uqdlku] 'ksYQ thouA

Conventional and Biotechnological Approaches for Enhancing
Shelf-life of Horticultural Crops
Trina Adhikary1, Pankaj Das2

ABSTRACT
Background: Due to its highly perishable nature and less shelf life, postharvest losses of fruits result in a high gap between production
and availability. Various plant traits which need to be genetically modified for higher shelf life include lowered respiration and ethylene
production, less sensitivity to ethylene, lowering ripening rates, reduced browning, decreased chilling sensitivity and increased
postharvest disease resistance.
Methods: The importance of understanding the biochemical process of softening and the use of such information for retarding the
ripening process has been demonstrated in this paper.
Result: After reviewing the development made in extending the shelf life of fruits, it becomes evident that although success in this
field has been inadequate, there are possibilities that fruit breeders will succeed in the near future in evolving superior cultivars with
longer shelf life by adopting conventional and biotechnological approaches.
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çLrkouk
chl lky igys] miHkksäk dsoy ^^ekSle esâ ^ Qy [kkrs FksA
D;ksafd Qyksa dks yacs le; rd lap;u djus ds fy, mfpr
rduhd ugha FkhA ;g vuqeku yxk;k x;k gS fd lHkh rkts
Qyksa vkSj lfCt;ksa dk yxHkx 35&40% vR;f/kd uje gksus
ds dkj.k u"V gks tkrk gS] ysfdu lVhd vkadM+k fu/kkZfjr
djuk dfBu gS ¼Meli et al. 2010; Abano and Buah 2014½A
Qyksa dks laxzfgr djus dh vko';drk gksrh gS D;ksafd
muds ikl dVkbZ ds ckn dk 'ksYQ thou de gksrk gSA
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Qy dh 'ksYQ ykbQ dk eryc gS fd Qy fdrus le;
rd pysxkA Qyksa dk 'ksYQ thou lh/ks idus dh çfØ;k ls
lacaf/kr gSA idus ls Qy [kkus ;ksX; gks tkrs gSa vkSj ;g
'kkjhfjd vkSj O;kolkf;d :i ls] muds thou dk lcls
egRoiw.kZ pj.k gksrk gSA idus ds lkFk] Qy cgqr uje gks
tkrs gSa vkSj pksV yxus dh laHkkouk vf/kd gksrh gS] tks mUgsa
vR;f/kd [kjkc gksus ;ksX; cukrh gSA iduk ,d vifjorZuh;
çfØ;k gSA fQft;ksy‚ftLV vkSj ck;ksdsfeLV us fofHkUu
rjhdksa ls Qyksa ds 'ksYQ&ykbQ dks c<+kus dk ç;kl fd;k]
gkykafd ifj.kke larks"ktud ugha FksA dVkbZ ls igys ds
dkjd vkSj dVkbZ ds ckn ds mipkj nksuksa gh 'ksYQ&ykbQ
esa ;ksxnku djrs gSaA igys Qyksa dh 'ksYQ ykbQ c<+kus ds
fy, fofHkUu mipkj fd, tkrs FksA vc] tSo çkS|ksfxdh
rduhdksa dk Hkh mi;ksx fd;k tkrk gSA tSlk fd ge tkurs
gSa fd idus ds fy, ftEesnkj eq[; gkeksZu ,fFkyhu gSA
esfFk;ksuhu idus dk vxznwr gSA esfFk;ksuhu dks ,l&,Msuksfly
esfFk;ksuhu ¼,l,,e½ esa ,MksesfV~luFksVklsutkbe }kjk ifjofrZr
fd;k tkrk gSA ,l,,e dks ,lhlh flaFkst ,atkbe }kjk
1&,feukslkbDyksçksisu&1&dkcksZfDtfyd ,flM ¼,lhlh½ esa
vkSj feFkkbyfFk;ksMsuksflu esa ifjofrZr fd;k tkrk gSA vc
feFkkbyfFk;ks,Msuksflu fQj ls esfFk;ksuhu esa ifjofrZr gks tkrk
gS tks ,fFkyhu ds la'ys"k.k dks tkjh j[krk gSA ,lhlh v‚DlhMst
,atkbe }kjk ,lhlh dks ,fFkyhu esa ifjofrZr fd;k tkrk gSA

ikjaifjd –f"Vdks.k
Qyksa ds 'ksYQ thou esa lq/kkj ds fy, çtuu fof/k;ksa dh
vuq'kalk dh xbZ

;g ns[kk x;k gS fd Qyksa ds ?kjsywdj.k esa muds taxyh
led{kksa dh rqyuk esa HkaMkj.k vkSj 'ksYQ thou esa of̀)
lfgr vkuqoaf'kd ?kVukvksa dk ,d la;kstu 'kkfey gSA ikS/kksa
ds ifjp; esa ,d thuksVkbi ;k ikS/kksa ds thuksVkbi ds lewg
dks ,d u, {ks= ;k {ks= esa ys tkuk 'kkfey gS tgka os igys
ugha mxk, tk jgs Fks; mnkgj.k ds fy, lsc laLdj.kA
tksukFku] vyhZ xzkaMs ihp] fdUuks eSaMfju] lksyks iihrk vkfn
vPNs mnkgj.k gSa D;ksafd bu lHkh dh 'ksYQ ykbQ csgrj
gSA ,d ekSdk vadqj fcuk fdlh fujarj çtuu ç;klksa ds
la;ksx vadqj }kjk [kksts x, Qy dh [ksrh dks fn;k x;k
uke gSA okLro esa] ekSdk ikS/k ikS/kksa dh vkcknh esa LokHkkfod
:i ls gksus okyh fdLe ls csgrj gSA vke oj- vYQkalks]
caxuiYyh] n'kgjh] vacjh lsc vkSj ve:n fdLe ds lsc jax
vkSj gfj>k dh mRifÙk mPp 'ksYQ ykbQ okys ekSds ds :i

esa gqbZ gSA ladj.k dk eq[; mís'; Qyksa dh csgrj xq.koÙkk
vkSj Qyksa dh csgrj 'ksYQ ykbQ ds fy, vkuqoaf'kd fofo/krk,a
iSnk djuk gSA dqN ekeyksa esa ladj ekrk&firk dh rqyuk esa
mPp 'ksYQ thou vkSj csgrj Qy xq.koÙkk y{k.k fn[kkrs
gSaA dqN Qyksa esa okaNuh; fo'ks"krk,¡ çnku djus ds fy, ;g
,d egRoiw.kZ mikxe gSA

luh :t] ,d u;k tYnh idus okyk vkSj VsVªkIyksbM
vaxwj ¼Vitis labruscana  Vitis vinifera½ fi;ksu  jsM iyZ dks
ikj djds çkIr fd;k x;k FkkA ;g Qly ls igys vkSj ckn
dh çeq[k chekfj;ksa ds çfr lgu'khyrk j[krk gS vkSj vPNh
'ksYQ ykbQ çnf'kZr djrk gSA MkdZ fjt] D;ksgks vkSj
301&1 ¼D;ksgks  fu;kcsy½ ds chp Ø‚l ls çkIr ,d u;k
VsVªkIyksbM vaxwjA xgjs jax ds fjt Qy 'kk;n gh dHkh
QVrs gSa vkSj vPNh xq.koÙkk j[krs gSaA Lor%LQwrZ vkSj çsfjr
mRifjorZu ds ifj.kkeLo:i laHkkfor :i ls mPp 'kSYQ
thou ds lkFk laHkkfor miU;kl thuksVkbi gks ldrs gSaA
uk'kikrh esa c<+h gqbZ phuh lkexzh vkSj foLrkfjr 'kSYQ
thou okys E;wVsaV dh lwpuk feyh gSA dkLVsy xkyk ,d
de æqr'khru lsc mRifjorhZ gS ftlesa cgqr tYnh Qy id
tkrs gSaA gkykafd muds Qy xkyk dh rqyuk esa cgqr igys
idrs gSa] nksuksa fdLeksa ds Qyksa esa yxHkx leku HkaMkj.k
fo'ks"krk,a vkSj 'ksYQ thou gksrk gSA

Qyksa ds 'ksYQ thou dks nks çdkj ds dkjd
çHkkfor djrs gSa%
Qly iwoZ dkjd

 okrkoj.kh; dkjd

rkieku% Qyksa ds fodkl ds nkSjku] mPp rkieku çdk'k
la'ys"k.k] 'olu] tyh; laca/k] f>Yyh fLFkjrk ds lkFk&lkFk
ikS/kksa ds gkeksZu ds Lrj] çkFkfed vkSj ek/;fed esVkcksykbV~l
dks çHkkfor dj ldrk gS tks Qyksa dh xq.koÙkk vkSj Qly
ds ckn ds thou dks çHkkfor djrs gSaA ifjiDo voLFkk esa
jax ds iw.kZ fodkl ds fy, fodkl ds nkSjku xeZ fnu vkSj
BaMh jkrsa vko';d gSa ¼Asrey and Barman 2011½A
 lwjt dh jks'kuh% ftu Qyksa dks /kwi esa j[kk tkrk gS] muesa
fNydk iryk gksrk gS] ?kqyu'khy Bksl lkexzh vf/kd gksrh
gS] vEyrk de gksrh gS] tks fd panok ds vanj Nk;k esa
mxk, tkrs gSaA blds vykok çdk'k dh rhozrk vkSj vof/k
Qly ds ckn Qy dh xq.koÙkk dks çHkkfor djrh gSA
 gok% blls Qyksa dks uqdlku gks ldrk gSA tc Qyksa dks
Vgfu;ksa ls jxM+k tkrk gS] rks gok dk gYdk osx gok esa
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>qylk fodkj iSnk djrk gSA blls Qyksa dh xq.koÙkk [kjkc
gksrh gSA
 ikyk vkSj vksyk {kfr% vksyk {kfr fNViqV gS ysfdu nqfu;k
Hkj esa vke rkSj ij ftruk lkspk tkrk gS mlls dgha vf/kd
O;kid gS vkSj ;g lh/ks Qy dh HkkSfrd xq.koÙkk dks çHkkfor
djrk gS vkSj chekfj;ksa dh ?kVukvksa dks Hkh c<+krk gSA

 lkaL—frd dkjd

[kfut iks"k.k% dqN rRoksa dh vf/kdrk ;k deh Qyksa ds
'ksYQ thou dks çHkkfor dj ldrh gSA ukbVªkstu ds mPp
Lrj ls Qyksa dh xq.koÙkk [kjkc gksrh gSA feêh vkSj ikS/ks esa
QkLQksjl dk Lrj vkarfjd Qyksa dh xq.koÙkk ij vf/kd
çHkko ugha Mkyrk gS] ysfdu ;g fuf'pr :i ls Qy dh
mifLFkfr dks çHkkfor djrk gSA dSfY'k;e Lçs ds ykHkdkjh
çHkko gksrs gSaA vk;ju vkSj ftad dh deh ls Qyksa dk
vkdkj de gks tkrk gS vkSj jax [kjkc gks tkrk gSA
 tSfod mRiknu% Qyksa ds tSfod mRiknu ds mudh dVkbZ
ds ckn dh fo'ks"krkvksa ij çHkko ds ckjs esa ijLij fojks/kh
tkudkjh gS] ysfdu eq[; :i ls tSfod :i ls mRikfnr
Qyksa dh xq.koÙkk [kjkc gksrh gSA
 flapkbZ% ikuh dh vkiwfrZ esa lko/kkuhiwoZd gsjQsj ls ikuh
ds mi;ksx esa deh vk ldrh gS vkSj LFkk;h ikS/kksa dh of̀)
ls le>kSrk fd, fcuk Qyksa dh xq.koÙkk esa lq/kkj gks ldrk
gS ¼Tejero et al. 2010½A
 çwfuax] fFkfuax vkSj dj/kuh% çwfuax ls panok esa çdk'k ds
ços'k esa lq/kkj gks ldrk gSA Qyksa dh NaVkbZ djus ls Qy
dk vkdkj rks c<+ tkrk gS ysfdu mit de gks tkrh gSA
blfy, Qyksa ds vkdkj vkSj mit ds chp larqyu cuk,
j[kuk pkfg,A vaxwj vkSj dVgy esa dj/kuh yxkuk ykHkdkjh
ik;k x;k gSA fdUuw dh Hkkjh NaVkbZ ls mit vkSj xq.koÙkk
esa lq/kkj gqvk ¼Ahmad et al. 2006½A
 :VLV‚d% Qyksa ds isM+ksa dks fofHkUu dkj.kksa ls :VLV‚Dl
ij xzk¶V fd;k tkrk gSA :VLV‚d PB&4 vkSj M&26 ij
mxk, x, ^tksukxksYM^ lsc esa ,fFkyhu dk mRiknu de
gksrk gS vkSj HkaMkj.k ds nkSjku idus esa nsjh gksrh gSA
 o{̀kksa dh vk;q% iqjkus o{̀kksa dh rqyuk esa ;qok o{̀kksa ij mRiUu
gksus okys ^lqxa/k^ lsc esa vEy/,l,llh vuqikr vf/kd Fkk]
vkSj csgrj jax vkSj Lokn dh xq.koÙkk FkhA ysfdu] iqjkus
isM+ksa esa mRikfnr Qy vf/kd –<+ Fks] vkSj csgrj HkaMkj.k
{kerk Fkh ¼Tahir et al. 2007½A
 panok fLFkfr% ;g Qy dh xq.koÙkk dks Hkh çHkkfor djrk
gSA panok ds vanj mxus okys Qy gjs jgrs gSa tcfd Nrjh

ds ckgj ds Qy yky jax ds thuksVkbi vkSj dYVhosVj
fodflr djrs gSa% vkuqoaf'kdh vkSj dYVhoj p;u Qy dh
dVkbZ ds ckn dh xq.koÙkk vkSj 'ksYQ&ykbQ ifj.kkeksa esa
'kkfey çeq[k dkjd gSaA
 xzksFk jsxqysVl%Z GA3 ,fIyds'ku ds çh&gkosZLV Lçs us CySd
Li‚V MsoyiesaV vkSj ÝwV l‚¶Vfuax nksuksa dks &1C ij LVksj
djus esa nsjh djds iflZeksu ÝwV ds LVksjst ykbQ dks
c<+k;kA blus idus vkSj 'olu ds pjeksRd"kZ esa Hkh nsjh dh
¼Eshel et al. 2000½A

dVkbZ ds ckn ds mipkj

;s os mipkj gSa tks dVkbZ ds ckn fn, tkrs gSa tks muds 'ksYQ
thou dks c<+krs gSaA blesa fuEufyf[kr mipkj 'kkfey gSa%
 vk;udkjh fofdj.k% fofdj.k dk mi;ksx o"kksaZ ls [kk|
laj{k.k esa fofHkUu vuqç;ksxksa ds lkFk ykxw [kqjkd ds vk/kkj
ij fd;k tkrk jgk gSA de ek=k esa dhVk.kqvksa ds vadqj.k ;k
thou pØ vkSj Qyksa ds idus tSlh 'kkjhfjd çfØ;kvksa esa
ifjorZu gksrk gSA 1-0 ls 3-0 kGy rkth eNyh vkSj leqæh
Hkkstu] Qyksa vkSj lfCt;ksa ds 'ksYQ thou dks c<+krk gS vkSj rkts
Qyksa esa 0-5 ls 1-0 kGy delays idkrk gS ¼Loaharanu, 2007½A
 ghV VªhVesaV% ghV VªhVesaV xeZ ikuh] xeZ gok vkSj ok"i
ghV VªhVesaV dh rjg gksrs gSaA xeZ ikuh ds mipkj dk
mi;ksx eq[; :i ls dod thoksa ds fy, fd;k tkrk gS]
ok"i rki dk mi;ksx dhM+ksa ds fy, fd;k tkrk gS vkSj xeZ
gok dk mi;ksx nksuksa ds fy, fd;k tk ldrk gSA LVª‚csjh
esa 0 fMxzh ij 3 ?kaVs ds fy, 450 fMxzh lsfYl;l ij xeZ
gok ds mipkj ds lkFk 14 fnuksa dh 'ksYQ&ykbQ ns[kh xbZ
¼Vicente et al. 2002½A
[kk| dksfVaXl% eq[; :i ls [kk| dksfVaXl lsY;qykst vkSj
MsfjosfVo] LVkpZ] fyfiM fQYe] 'ksysd jsftu] çksVhu fQYe]
fpfVu vkSj fpVkslu tSls gSaA ;s lkexzh dh iryh ijr gksrh
gSa ftudk lsou fd;k tk ldrk gS vkSj Hkkstu ds fy, ueh]
v‚Dlhtu vkSj foys; ds lapyu esa vojks/k çnku djrk gSA
bu lHkh dksfVaXl ds vyx&vyx Qk;ns vkSj uqdlku gSaA
bu ysiksa dks Qy dh vko';drk ds vk/kkj ij viuk;k tk
ldrk gSA
 la'kksf/kr okrkoj.k iSdsftax% MAP dks igyh ckj 1927 esa
lsc ds 'ksYQ&ykbQ ds foLrkj ds :i esa de O2 vkSj c<+s
gq, CO2 lkaærk okys okrkoj.k esa laxzghr djds ntZ fd;k x;k
FkkA ,e,ih ,d lLrk vkSj lqfo/kktud iSdsftax flLVe gS
ftlesa Qyksa ds 'ksYQ&ykbQ dks c<+kus dh {kerk gksrh gS
vxj bls Bhd ls mi;ksx fd;k tkrk gS ¼Sandhya, 2011½A
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 dSfY'k;e mipkj% Qyksa esa mPp dSfY'k;e lkexzh 'olu
vkSj ,fFkyhu mRiknu dh de njksa ds ifj.kkeLo:i yacs
le; rd dVkbZ ds ckn ds thou ls lacaf/kr gSA bl çHkko
dks ,lhvks dh xfrfof/k esa deh ds fy, ftEesnkj Bgjk;k
x;k gSA
 ftcjsfyd ,flM% ,aVhlsulsaV jsxqysVj ds :i esa fxCcsjsfyd
,flM dk mi;ksx ,fFkyhu ck;ksflaFksfll ij muds fojks/kh
çHkko ls dbZ Qyksa esa 'ksYQ&ykbQ dks c<+kus ds fy, ik;k
x;k gSA ftcjsfyd ,flM 'olu dks de djds] ,aFkkslk;fuu
la'ys"k.k esa nsjh djds] DyksjksfQy fxjkoV ls Qyksa esa idus
dks jksdrk gSA
 lSfyflfyd ,flM% lsY;qysl] i‚yhxSysDVqjksust vkSj tkbykust
tSls çeq[k lsy o‚y fMxzsfMax ,atkbeksa dh xfrfof/k;ksa dks
de djds vkSj ,lhlh flaFkst vkSj ,lhlh v‚DlhMst dks
nckdj dbZ Qyksa esa idus esa nsjh djus ds fy, lSfyflfyd
,flM dk vuqç;ksx fu/kkZfjr fd;k x;k gSA
 i‚yhekbu% ,fFkyhu vkSj i‚yhekbu Qyksa ds idus vkSj
cq<+kik ij foijhr çHkko çnf'kZr djrs gSa] D;ksafd ih, ds
de Lrj dks ,fFkyhu mRiknu esa òf)] Qyksa ds idus vkSj
th.kZrk ds lkFk lglac) fd;k x;k gS] tcfd ih, dh
mPp vartkZr lkaærk bu çfØ;kvksa esa nsjh ls tqM+h gSA
 1&feFkkbylkbDyksçksihu% ,fFkyhu fØ;k vojks/kd
1&,elhih vkiwfrZ Jà[kyk esa p;fur Qyksa dh xq.koÙkk
cuk, j[kus ds fy, ,d egRoiw.kZ midj.k cu x;k gS
¼Almeida, 2011½A 1&,elhih ds fy, DykbesDVsfjd Qy
dh lcls mYys[kuh; çfrfØ;k,a foyafcr ujeh vkSj –<+rk
çfr/kkj.k gSaA bls tqykbZ 2002 esa lsc] [kqckuh] ,oksdkMks]
dhohÝwV] vke] vèr] iihrk] vkM+w] uk'kikrh] [k?qjek]
vkywcq[kkjk vkSj VekVj esa O;kolkf;d :i ls vuqeksfnr
fd;k x;k FkkA

tSo çkS|ksfxdh –f"Vdks.k
tSo çkS|ksfxdh dh vko';drk Fkh D;ksafd lcls gkfy;k
rjhdksa esa ls ,d ftlds }kjk ,d çHkkoh 'ksYQ&ykbQ

foLrkj çkIr fd;k tk ldrk gS] og gS vkuqoaf'kd :i ls
la'kksf/kr la;a= ftlls idus ds fy, ftEesnkj thu dh
vfHkO;fä dks fofu;fer fd;k tk ldrk gSA dVkbZ mijkar
HkaMkj.k ds nkSjku Qyksa vkSj lfCt;ksa ds 'ksYQ&ykbQ dks
cuk, j[kus dh {kerk ikS/kksa ds 'kkjhfjd] tSo jklk;fud
vkSj vk.kfod y{k.kksa ls vR;f/kd lacaf/kr gksrh gSA ;s y{k.k
vkuqoaf'kd :i ls fu/kkZfjr gksrs gSa vkSj vkuqoaf'kd çtuu
vkSj tSo çkS|ksfxdh dk mi;ksx djds buesa gsjQsj fd;k tk
ldrk gSA vkuqoaf'kd ifjorZu QsuksVkbi dks cnys fcuk ,dy
ckxokuh y{k.kksa dks la'kksf/kr djus dk lk/ku çnku djrk gSA

nsjh ls idus okyk VekVj dk Qy ̂¶ysoj lsoj^ ekuo
miHkksx ds fy, vuqeksfnr gksus okyk igyk O;kolkf;d :i
ls fodflr vkuqoaf'kd :i ls rS;kj Hkkstu FkkA ;g 1992
esa dSy thu] ;w,l, }kjk fufeZr fd;k x;k Fkk] vkSj igyh
ckj 1994 esa cspk x;k Fkk] vkSj dsoy dqN o"kksaZ ds fy,
miyC/k Fkk] bldh mPp ykxr vkSj de mit ds dkj.k
bl VekVj dk mRiknu can dj fn;k x;k FkkA ¶ysoj lsoj
VekVj dks idus ls lacaf/kr thu i‚yhxSysDVqjksust ¼ihth½
ds ,d ,aVhlsUl vkj,u, dks la'ysf"kr djus ds fy,
vkuqoaf'kd :i ls cny fn;k x;k Fkk] tks lsy&o‚y
isfDVu dks Hkax djus esa 'kkfey gS] ftlls Qy uje gks tkrs
gSa] blfy, Qy yacs le; rd –<+ jgrk gSA

 tSo çkS|ksfxdh rduhdksa dk ç;ksx fd;k tk jgk gS

bldk vFkZ gS vius ,aVhlsal vkj,u, ds ek/;e ls idus dh
çfØ;k ds ,d çeq[k ,atkbe dh thu vfHkO;fä dks çHkkoh
<ax ls can djukA ,aVhlsal vkj,u, vuqØeksa ds yacs [kaM gSa
tks fd vkj,u, ds fy, iwjd gSaA os y{; thu ds fy, cgqr
fof'k"V gSa vkSj çfrys[ku vkSj vuqokn çfØ;k ¼lqjsaæukFku
2005½ esa gLr{ksi djds vkj,u, dh Hkkouk esa deh dk
dkj.k curs gSaA ihth&,,lbZ Qyksa ds idus ls tqM+s ujeh
esa 'kkfey çeq[k ,atkbeksa esa ls ,d gSA ;g ihth xfrfof/k
ij çHkko ds fy, tkuk tkrk gS tks isfDVu dks Hkax djus
vkSj uje cukus esa 'kkfey gS blfy, Qy yacs le; rd
fLFkj jgrs gSaA ,lhlh v‚DlhMst thu ls lhMh,u, tc

'ksYQ&ykbQ c<+kus ds fy, mPp ewY; okys 'khrks".k Qyksa dks fldksM+dj yisVuk ¼Sharma and Pal 2009½A
                      dejs ds rkieku ij 'ksYQ thou ¼fnu½                'kwU; ÅtkZ BaMs d{k esa 'ksYQ thou ¼fnu½

Qyksa yisVk u gqvk yisVk gqvk yisVk u gqvk yisVk gqvk
¼Unwrapped½ ¼Wrapped½ ¼Unwrapped½ ¼Wrapped½

Apple 21 30 35 45
Kiwifruit 9 14 11 20
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,d ,aVhlsal vksfj,aVs'ku esa O;ä fd;k x;k rks ,fFkyhu
ck;ksflaFksfll esa deh vkbZ vkSj VekVj ds Qy dh dVkbZ ds
ckn idus esa nsjh gqbZA

vkuqoaf'kd bathfu;fjax ds ek/;e ls ,fFkyhu tSola'ys"k.k
dk la'kks/ku% blesa nks çdkj ds thuksa dk mi;ksx fd;k tk
ldrk gS tSls%

,lhlh Msfeufeul thu dh vfHkO;fä ij

,lhlh Msfeufeul ,lhlh dks -ketobutyrate esa p;kip;
djrk gSA bl thu dks L;wMkseksukl ,lih ls vyx fd;k x;k
gS vkSj Vªkaltsfud VekVj ds ikS/kksa esa O;ä fd;k x;k FkkA

bl –f"Vdks.k ls idus ds nkSjku ,fFkyhu mRiknu esa
90&95% vojks/k gksrk gS] ,fFkyhu la'ys"k.k esa deh ls dksbZ
okuLifrd QsuksVkbfid vlkekU;rk,a ugha gksrh gSa] gkykafd
bu ikS/kksa ds Qy idus esa nsjh fn[kkrs gSa vkSj os xSj&Vªkaltsfud
dh rqyuk esa de ls de 6 lIrkg rd –<+ jgrs gSaA fu;a=.k
Qy ¼Klee et al. 1991½A
,l,,e gkbMª k sy sl thu dh vf/kd vfHkO;fä% bl
–f"Vdks.k esa cSDVhfj;ksQst Vh 3 ls thu tks ,atkbe
,l&,MsuksflyesfFk;ksukbu gkbMªksysl ¼,l,,els½ dks ,UdksM
djrk gS] dk mi;ksx Vªkaltsfud VekVj ikS/kksa dks mRiUu
djus ds fy, fd;k x;k gS tks ,fFkyhu dks la'ysf"kr djus
dh de {kerk okys Qy iSnk djrs g S aA ,l,,e
1&,feukslkbDyksçksisu&1&dkcksZfDtfyd ,flM dk p;kip;
vxznwr gS] ,fFkyhu ds lehiLFk vxznwrA SAMase ,l,,e
ds feFkkbyfFk;ks,Msuksflu vkSj gkseksljhu esa :ikarj.k dks
mRçsfjr djrk gS ftlls ,fFkyhu dk la'ys"k.k de gks tkrk
gS ¼Good et al. 1994½A
 i‚yhekbu thu dk mi;ksx% lkekU; ih, iqVªsflu]
LifeZMkbu vkSj LifeZu gSA i‚yhekbu vkSj ,fFkyhu
tSola'ys"k.k ds nks ekxZ ,d nwljs dks fofu;fer djus ds
fy, ns[ks tkrs gSa] tks fd nks ekxksaZ esa ls fdlh ,d dh
çcyrk dks fu/kkZfjr djus esa ,d fu.kkZ;d dkjd gSA ;hLV
LifeZMkbu flaFkst dh vf/kd vfHkO;fä VekVj esa 'ksYQ&ykbQ
dks c<+kus ds fy, ikbZ xbZ gS ¼Nambeesan et al. 2010½A
 vkj,u,vkbZ –f"Vdks.k% vkj,u,vkbZ] ,d u;k –f"Vdks.k
gksus ds dkj.k fofHkUu Qlyksa esa csgrj xq.koÙkk y{k.kksa vkSj
iks"k.k lq/kkj ds fy, ikS/kksa esa thu vfHkO;fä dks la'kksf/kr
djus dh dkQh laHkkouk,a gSaA VekVj esa ,fFkyhu ds mRiknu
ds fy, ftEesnkj thu dks u"V djds Qly ds ckn ds
thou dks c<+k;k tk ldrk gSA ;g Mh,lvkj,u, 'kq:
djus vkSj ,lhlh&v‚DlhMst dh thu vfHkO;fä dks vo#)

djus ds ek/;e ls çkIr fd;k x;k Fkk ftlus ,fFkyhu ds
xBu dks dkQh de dj fn;k vkSj VekVj esa 'ksYQ&ykbQ
dks c<+k;kA ,u&Xykbdsu çlaLdj.k ,atkbeksa vkSj dksf'kdk
fHkfÙk dks la'kksf/kr djus okys ,atkbeksa dk mi;ksxA nks idus
okys fof'k"V ,u&XykbdksçksVhu la'kksf/kr ,atkbe vYQk&
eSuksflMst vkSj chVk&Mh&,u&,flVkbygsDlkslkfefuMst ds
neu ds ifj.kkeLo:i Vªkaltsfud Qyksa esa dksf'kdk dh
nhokj ds {kj.k vkSj idus ls lacaf/kr thu dk fofu;eu
gqvkA VekVj esa bu ,atkbeksa ds Mkmu jsxqys'ku ds
ifj.kkeLo:i Qyksa dh 'ksYQ ykbQ c<+ xbZ ¼Meli et al.

2010½A
 VIGS –f"Vdks.k% VIGS ,d çdkj dk thu lkbysaflax
–f"Vdks.k gSA ;g ikS/ks ds la'kksf/kr ok;jy laØe.k ds ek/;e
ls forfjr vkj,u, v.kqvksa esa gLr{ksi djds fd, x, ekSu
fØ;k }kjk thu ds rsth ls vkSj dq'ky dk;kZRed fo'ys"k.k
esa ,d egRoiw.kZ midj.k cu x;k gSA blesa tc ok;jl ikS/ks
dks laØfer djrk gS rks ok;jl esa Mh,lvkj,u, gksrk gS
tks estcku la;a= ds vkjvkbZ,llh ¼vkj,u, çsfjr thu
lkbysaflax d‚EIysDl½ e'khujh esa ekStwn ,d fMlj }kjk
NksVs U;wfDy;ksVkbM ¼23 U;wfDy;ksVkbM~l½ esa VwV tkrk gS
ftls lhvkj,u, ¼NksVk gLr{ksi vkj,u,½ dgk tkrk gSA
vc dsRNA ds ,aVhlsal LVªSaM dh igpku RISC }kjk dh tkrh
gS vkSj ,aVhlsal RNA RISC ds vkxksZU;wV çksVhu ds lkFk
feydj ,d d‚EIysDl cukrk gSA ;g ifjlj estcku dksf'kdk
esa ekukFkZ thukse ds lkFk cka/krk gS vkSj thu dks 'kkar djrk
gSA VIGS dk mi;ksx Vªkaltsfud fodkl ds fy, ,d oSdfYid
–f"Vdks.k ds :i esa fd;k x;k gS vkSj bls VekVj ds Qyksa
esa LeACS2 dks u"V djus ds fy, rackdw jSVy ok;jl
¼TRV½&vk/kkfjr VIGS i)fr dk mi;ksx djds ACC flaFkst
thu ds ,d lnL; LeACS2 dks nckdj VekVj esa idus esa
nsjh djus ds fy, 'kkfey fd;k x;k FkkA dVkbZ ds ckn]
ifjiDo gjs Qyksa dh voLFkk esa ¼Xie et al. 2006½A
 fVfyax –f"Vdks.k% ;g ,d ,slh rduhd gS tks gsVsjksMqIysDl
fo'ys"k.k }kjk yf{kr thu esa çsfjr mRifjorZu ds ifj.kkeLo:i
cgq:irk ¼vf/kd fo'ks"k :i ls fcanq mRifjorZu½ dh igpku
dj ldrh gSA bl rduhd dk ,d :ikarj] bdksfVfyax
Qlyksa esa p;fur thuksa esa çk—frd fHkUurk dh lhek
fu/kkZfjr djus ds lk/ku dk çfrfuf/kRo djrk gSA thu
,lhlh v‚DlhMst 1 ¼Dahmani and Mardas et al. 2010½ dk
mi;ksx djds [kjcwts ds ikS/kksa esa 'ksYQ&ykbQ esa lq/kkj ds
fy, bl –f"Vdks.k dk mi;ksx fd;k x;k FkkA ;g HkkSfrd/
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jklk;fud :i ls mRifjofrZr O;fä;ksa dh vkcknh esa çsfjr
fcanq mRifjorZu dh rhoz vkSj ykxr çHkkoh igpku vkoafVr
djrk gSA bFkkby feFksulYQksusV ¼bZ,e,l½ dk vf/kdrj
mi;ksx fd;k tkrk gS vkSj th vo'ks"kksa dks vYdkbysV djds
th@lh ls ,@Vh laØe.k dk mRiknu djrk gS vkSj
vfYdysVsM th lh ds lkFk ;qfXer djus ds ctk; Vh ds
lkFk csl tksM+h esa jgrk gSA Qly çtkfr;ka ftldk thukse
vuqØe lekIr gks x;k gS; tSfod vkSj vtSfod rukoksa ds
fy, #fp ds thu esa ,yhYl dks [kkstus ds fy, fVfyax dk
mi;ksx fd;k tk ldrk gSA

bdksfVfyax] fVfyax dk ,d foLrkj] çk—frd vkcknh
esa ,dy&U;wfDy;ksVkbM cgq:irk ¼,l,uih½ dh [kkst vkSj
fo'ys"k.k dk ,d lLrk vkSj rst rjhdk gSA fVfyax isjsaVy
Mh,u, lhDosal esa tcfd bdksfVfyax esa thuksfed Mh,u,
lhDosal ,aMksU;wDykbt ¼lhbZ,yA½ dk mi;ksx djds cuk,
x, E;wVs'ku dh igpku djrs FksA ;s rduhd thukse vkdkj
IyksbMh Lrj vkSj ikS/kksa dh çtuu ç.kkyh ls Lora= gSaA mUgsa
u dsoy e‚My thoksa ij cfYd vkfFkZd :i ls egRoiw.kZ
Qlyksa ij Hkh ykxw fd;k tk ldrk gSA ;s thu dh [kkst]
Mh,u, cgq:irk ewY;kadu vkSj fyadst vlekurk ds fy,
,d 'kfä'kkyh –f"Vdks.k çnku djrs gSaA ;g fu"d"kZ fudkyk
x;k gS fd çsfjr mRifjorZu vkSj çk—frd cgq:irk dks
fVfyax vkSj bdksfVfyax –f"Vdks.kksa }kjk igpkuk tk ldrk
gS] vkSj vxyk dk;Z Qly çtuu esa mudk dk;kZUo;u gSA

fu"d"kZ
Qyksa ds 'ksYQ thou dks c<+kus ds fy, ikjaifjd vkSj tSo
çkS|ksfxdh nksuksa rjhdksa dk mi;ksx fd;k tkrk gSA ;g
Li"V gS fd fodflr tSo&çkS|ksfxdh –f"Vdks.kksa esa Qyksa dh
'ksYQ&ykbQ c<+kus vkSj 21oha lnh dh ekax dks iwjk djus
dh {kerk gSA ikjaifjd rjhdksa ds ekeys esa dVkbZ mijkar ds

mipkj eq[; :i ls mi;ksx fd, tkrs gSaA ck;ksVsDuksy‚ftdy
,çksp esa tsusfVd bathfu;fjax eq[; rduhd gSA bu nksuksa
–f"Vdks.kksa dks Hkfo"; esa Qyksa ds 'ksYQ thou dks c<+kus esa
ykHkdkjh çHkko ds fy, tkuk tkrk gSA
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