
  

 

 

   
 

 

 

 

 

 

 

 

 

 

BBCCT-105



bl [kaM esa rhu bdkb;k¡ 'kkfey gSa tks rduhdksa ds fl)karksa vkSj dk;Z ra= dh O;k[;k djsxh] tks O;kid :Ik 

ls izksVhu ds y{k.k dk o.kZu vkSj fo'ys’k.k ds fy, mi;ksx dh tkrh gSaA ;g ;kn j[kuk vko';d gS fd bl 

[kaM esa ftu rduhdksa ij ppkZ dh tk,xh] os izksVhu dh fof'k’V fo'ks’krkvksa vkSj v/;;u fd, tk jgs izksVhu 

ds vehuks vEy dh lajpuk ij vk/kkfjr gSA bl [kaM dh igyh bdkbZ izeq[k oS|qrd.k lapyu rduhdksa ds 

fl)kar ds ckjs esa o.kZu djrh gS tks izksVhu ds y{k.k o.kZu ds fy, vko';d gSA bl bdkbZ esa ;kstukc) 

vkjs[kksa dh lgk;rk ls oS|qrd.k lapyu dh izeq[k vo/kkj.kkvksa dh O;k[;k dh xbZ gSA bl [kaM dh nwljh 

bdkbZ jklk;fud vkSj ,atkbeh fof/k;ksa dk mi;ksx djds izksVhu ds vuqØe.k dks le>us ds ckjs esa crkrh gSA 

bl bdkbZ dk v/;;u djus ls igys ;g lykg nh tkrh gS fd izksVhu lajpuk dh cqfu;knh vo/kkj.kkvksa dk 

v/;;u djsa ftudk v/;;u chchlhVh&101 ikB~;Øe dh rhljh vkSj pkSFkh bdkb;ksa esa fd;k x;k gSA izksVhu 

jlk;u foKku ds {ks= esa muesa ekStwn vehuks vEy dh lajpuk dks tkuus ds fy, vuqØe.k rduhd Ikzeq[k 

:Ik ls ;ksxnku djrh gSA  

pwafd ;g [kaM izksVhu ds y{k.k o.kZu vkSj fo'ys’k.k ds fy, lefizr gS] blfy, vafre bdkbZ fofHkUu izdkj ds 

ekl LisDVªksesVªh ds fl)karksa vkSj laf{kIr dk;Z ra= dks doj djsxhA ,d izksVhu dh ekl LisDVªksesVªh gesa vKkr 

izksVhu dh lajpuk dk fo'ys’k.k djus esa enn djrh gSA  

bl [kaM dk v/;;u djus ds ckn vki bl ;ksX; gksaxs fd  

• oS|qrd.k lapyu ds fl)kar dh O;k[;k dj ldsaxs]  

• izd`r ist vkSj ,lMh,t ist oS|qrd.k lapyu ds chp varj dj ik;saxs] 

• jklk;fud vkSj ,atkbeh {kj.k }kjk izksVhu vuqØe.k dk o.kZu dj ldsaxs] 

• izksVhu jlk;u foKku esa ekl LisDVªksesVªh ds egRo dks Li’V dj ik;saxsA  
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bdkbZ 5 

5.1 izLrkouk 

laHkkfor v/;;u ifj.kke 

5.2 oS|qr d.k lapyu 

5.3 tsy eSfVªDl 

,sxkj 

Iksyh,fØysekbM 

5.4 izksVhuksa dk oS|qr d.k lapyu 

jklfMªjlkl (SDS-PAGE) 

izkd`r tsy 

xzsfM,UV tsy 

lefoHko Qksdlu 

f}foeh tsy oS|qrd.k lapyu 

5.5 oS|qr d.k lapyu ds vuqiz;ksx  

5.6 lkjka'k 

5.7 var esa dqN iz'u 

5.8 mRrj 

5.9 vU; lanHkZ iqLrdsa 

5.1  

fiNys [kaM esa geus ltho dksf'kdkvksa ls izksVhuksa ds i`FkDdj.k ds fy, O;kid :i 

ls mi;ksx dh tkus okyh izkjafHkd rduhdksa ds ckjs esa i<+k gSaA v/;;u djrs le; 

vkius ijklj.k] volknu xq.kkad] foHkktu] vf/k'kks"k.k] lpy vkSj fLFkj izkoLFkk tSls 

'kCnksa dks tkuk gksxkA bUgh rduhdksa ds leku bl [kaM esa ge izksVhuksa ds y{k.k 

fp=.k (characterization ) vkSj fo'ys"k.k dh izeq[k rduhdksa dh ppkZ djsaxs tks oS|qr 

d.k lapyu ¼Electrophoesis½ vuqØe.k fof/k;ksa ¼Sequencing methods½ vkSj 

nzO;eku LiSDVªefefr (Mass spectrometry) dgykrh gS vkSj izkSVhu ds izkd`r xq.kksa 

tSls vkos'k] vkeki vkSj vkdkj ij vkèkkfjr gSaA 

bl bdkbZ esa] ge oS|qrd.k lapyu ¼bySDVªksQksjsfll½ rduhd ds izdkjksa vkSj 

mi;ksxksa ds ckjs esa tkusaxs ftldk mi;ksx izksVhu ds y{k.k fp=.k ds fy, fd;k 

tkrk gSA ge izksVhu dh izd`fr ds vk/kkj ij rduhd esa viuk, x, :ikarj.kksa ds 

ckjs esa Hkh i<+saxsA thofoKku vkSj fpfdRlk ds {ks= esa fo'ks"k :i ls fpfdRlh; 

tSojlk;u vkSj funku esa gksus okys vUos"kh vuqla/kku dk;ks± dh vko';drkvksa dks iwjk 

djus ds fy, vusd vuqiz;ksx fodflr fd, x, gSaA 
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bl bdkbZ dk v/;;u djus ds ckn] vki % 

❖ 'kq)rk] v.kqHkkx vkSj volknu xq.kkad tSls 'kCnksa dks ifjHkkf"kr dj ik,saaxs( 

❖ oS|qr d.k lapyu dh fofHkUu rduhdksa ds fl)kUrksa dk o.kZu dj ldsaxs( 

❖ fofHkUu izdkj dh oS|qr d.k lapyu rduhdksa ds egRo dks tku ldsaxs( vkSj 

❖ oS|qr d.k lapyu dh cgqfoKrk dks izksVhuksa ds y{k.k fp=.k ds fo'ks"k egRo 

ds lkFk le> ldsaxsA 

5.2  

izd`fr esa izksVhu eqDr :Ik esa miyC/k gksrs gSa vkSj vU; v.kq tSls dkcksZgkbMªsV vkSj 

U;wfDyd vEy ds lkFk la;qfXer Hkh gksrs gSaA ge lc tkurs gSa fd 'kq)rk ges'kk 

gekjk thou jkd egRoiw.kZ Hkwfedk fuHkkrk gS] D;ksafd 'kq)rk jkd mRikn dh xq.koÙkk 

dk izfrfuf/kÙo djrh gSA  

tSlk fd ge lHkh tkurs gSa 'kq)rk lnSo gekjs thou esa egRoiw.kZ Hkwfedk fuHkkrh gS 

D;ksafd 'kq)rk fdlh mRikn dh xq.koÙkk dks iznf'kZr djrh gSA ysfdu tc izksVhuksa dh 

'kq)rk ds v/;;u dh ckr vkrh gS rks bldk fu/kkZj.k muds jklk;fud vkSj HkkSfrd 

xq.kksa }kjk tSls fd ,sehuks vEyksa dk la;kstu] ihyhisIVkbM J̀a[kkykvksa dh la[;k] 

izksVhu ds vk;keksa ¼yackbZ] pkSM+kbZ½ vkSj vkeki ls gksrh gSA ;gka vkidks ;g ;kn 

j[kuk pkfg, fd izksVhuksa dh 'kq)rk dk fu/kkZj.k mudks dksf'kdk vkSj vidksf'kdh; 

vaxksa ls fo;qDr djus ds ckn fd;k tkrk gSA 

bl bdkbZ esa] ge vkidks oS|qr d.k lapyu dh fofHkUu rduhdksa ds ckjs esa crkus 

tk jgs gSa ftudk mi;ksx izksVhuksa ds y{k.k fp=.k eas vuqiz;qDr oS|qr {ks= esa muds 

O;ogkj ds vk/kkj ij fd;k tkrk gSA izksVhuksa dk ;g O;ogkj ,zsehuk vEyksa ds vkdkj] 

vkeki vkSj la;kstu ij vk/kkfjr gksrk gSA vkb, ge oS|qr d.k lapyu ds dk;Zdkjh 

fl)kUr vkSj mlds izdkjksa ds ckjs esa fo'ks"k :i ls muds vuqiz;ksxksa ds lanHkZ esa 

tkurs gSaA 

 

oS|qr d.k lapyu eq[;:i ls oS|qr {ks= dh mifLFkfr esa vkosf'kr d.kksa ;k v.kqvksa 

ds i`FkDdj.k ij vk/kkfjr gsA fdlh vuqiz;ksx fd, x, oS|qr {ks= esa vk;u foijhr 

vkos'k okys bysDVªksMksa dh vksj xfr djrs gSa vFkkZr~ J.kk;u ¼−ve½ /kukRed vkos'k 

okys ,uksM vkSj /kuk;u ¼+ve½ _.kkRed vkos'k okys dSFkksM dh vksj xfr djrs gSa 

¼fp= 5-1½A tSlk fd geus viuh [kaM&1 dh fiNyh bdkbZ&2 esa i<+k gS] vf/kdka'k 

tSov.kqvksa ij vkos'k gksrk gS tcfd dkcksZgkbMªsV vukosf'kr gksus ds dkj.k mn~Hkou 

(derivatization) dh izfØ;k ds ckn i`FkDd̀r fd, tk ldrs gSaA bl bdkbZ esa ge 

oS|qr d.k lapyu dk 

vkjaHk 1861 esa gqvk] tc 

fDoads us oS|qrd.k lapyuh 

ifj?kVuk ds ekiuksa dks 

igyh ckj fjdkWMZ fd;k 

FkkA 

Vkblsfy;l us tSojklk;u 

foKku esa oS|qr d.k 

lapyu dh izk;ksfxdrk dks 

1937 esa vius lpy lhek 

midj.k dk o.kZu djds 

izpfyr fd;kA 'kCn oS|qr 

d.k lapyu mi;ksx fd, 

x, fdlh oS|qr {ks= ds 

izHkko ds rgr vkosf'kr 

d.k ds xeu dks iznf'kZr 

djrk gSA fiNys [kMksa esa 

;g Li"V dj fn;k x;k gS 

fd tSov.kq tSls ,sehuks 

vEyksa isIVkbMksa izksVhuksa vkSj 

U;wDyhbd vEy esa fdlh 

fn, x, pH ij vkos'k 

ik;k tkrk gS vkSj ;g 

vkos'k oS|qr vkos'k okys 

v/kkZ'kksa ¼/kuk;uksa vFkok 

J.kk;uksa½ ds :i esa foy;u 

esa ik, tkrs gSaA 
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crk,saxs fd fdl izdkj vkosf'kr v.kqvksa dks fdlh vuqiz;qDr oS|qr {ks= esa i`Fkddr̀ 

fd;k tkrk gSA 

 

;g tkuus ds fy, fd vkosf'kr d.k oS|qr {ks= esa ;FkkFkZ :i ls fdl izdkj i`Fkd 

gksrs gSa] eku yhft, fd ,uksM vkSj dSFkksM+ ij foHko vUrj ¼oksYVst½ dk mi;ksx 

fd;k tkrk gS] ftl ls foHko ^izo.krk** E  fodflr gksrh gS tks varjx :i ls 

vuqiz;qDr oksYVst 'V' gksrk gS vkSj bySDVªksMks ds chp dh nwjh ‘‘d’’ ls foHkkftr gksrk 

gSA tc E  dk vuqiz;ksx fd;k tkrk gS rks ‘q’  dqyEc ds vkos'k okys v.kq ij cy 

‘Eq’ U;wVu gks tk,xkA ;s og cy gS tks vkosf'kr d.k dh bySDVªksM dh vksj xfr 

djrk gSA  

ysfdu] ,d ?k"kZ.kh izfrjks/k ik;k tkrk gS tks vosf'kr d.kksa ds xeu esa vojks/k mRiUu 

djrk gSA ;g cy d.k ds tyxfrd vkeki] mlds vkdkj] tsy ds ja/kz vkeki vkSj 

cQj dh ';kurk dk lwpd gksrk gSA 

blfy, vkosf'kr d.k ds fdlh oS|qr {ks= esa osx ’’  dks fuEu lehdj.k }kjk fn;k 

tkrk gSA 

v = Eq / f 

tgka f  ?k"kZ.kh xq.kkad gSA 

fdlh vk;u dh oS|qr d.k lapyuh lapyrk ¼½ dks fuEu izdkj ls iznf'kZr fd;k 

tkrk gS % v/E tks vk;u ds osx vkSj {ks= lkeF;Z dk vuqikr gSA 

oS|qr d.k lapyu dks mi;ksx fd, x, vk/kkjh ek/;eksa ds vk/kkj ij rhu izdkjksa esa 

foHkkftr fd;k tk ldrk gSA 

⚫ ,sxkj tsy oS|qr d.k lapyu 

⚫ iksyh,fØy ,sekbM tsy oS|qr d.k lapyu 

O;qRifÙk og izfØ;k gS tgka 

vukosf'kr v.kq dks vkosf'kr 

v.kq esa cksjsV vkSj QkWLQsV ds 

lkFk ;qXeu }kjk ifjofrZr 

fd;k tk ldrk gS] Hkys gh nks 

v.kq leku Hkkj ds gksa os 'kk;n 

,d lkFk foLFkkfir ¼ekbxzsV½ 

u gksa D;ksafd muds vk.kfod 

Hkkj esa varj gks ldrk gS] 

ftlls fd mudk vkos'k@Hkkj 

vuqikr fHkUu gks ldrk gSA 

;g varj tsy oS|qrd.k 

lapyu ds fy, egRoiw.kZ gSA  
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⚫ lsyqyksl ,lhVsV vFkok i= oS|qr d.k lapyu 

oS|qr d.k lapyu dk izdkj pkgs dksbZ Hkh gks] vk/kkjh ek/;e vfuok;Z gksrk gS] ftls 

izpfyr :i ls tsy eSfVªDl dgrs gSaA fdlh oS|qr d.k lapyu bdkbZ ds ekSfyd 

?kVd cQj fjtokZ;j] dkap dh iV~Vh dkWEc iV~Vh] Lislj vkeZ vkSj ,d ikoj iSd 

gSaA mi;qDr cQj ra= dk mi;ksx djuk ,d fLFkj vk;uhdj.k voLFkk dks cuk, 

j[kus ds fy, vfuok;Z gSA oS|qr d.k lapyu dks Å/okZ/kj vFkok {kSfrt tsy ra=ksa ds 

:i esa fd;k tk ldrk gSA tsy ds izk:fid vk;ke 12 cm  14 cm vkSj 1-2 mm 

eksVkbZ ds ijkl esa gksrs gSaA 

lsEiy ij vkos'k vkeki vkSj vkdkj tSls dkjd v.kqvksa dh oS|qr d.k lapyu dks 

xfr dks oS|qr {ks= vkSj cQj dh izd`fr ds lkFk izHkkfor djrs gSaA 

5.3  

tsy lja/kz inkFkZ gksrs gSa] tSov.kqvksa ds lkis{k ja/kzksa dk vkeki ;g fu/kkZfjr djrk gS 

fd i`Fkd fd;k tkus okyk v.kq ja/kz esa izos'k djsxk vkSj mlesa jksd fy;k tk,xk 

vFkok mlls gksdj fudy tk,xkA vr%] i`FkDdj.k u flQZ vkos'k ij cfYd v.kq ds 

vkeki ij Hkh fuHkZj djrk gSA ,sxkj vkSj cgqydhdr̀ ,fØy,ekbM nks fu;fer :i 

ls mi;ksx fd, tkus okys eSfVªDl gSaA 

,sxsjksl nks xSysDVksl vk/kkfjr cgqydksa dk cuk gksrk gSA tSls fd ,sxkj vkSj 

,sxksjksisfDVu ¼fp= 5-2½A ,YQsVhd`r ,xzksisfDVu oS|qrijklj.k ds fodkl esa izeq[k 

rRo gS] tks oS|qr d.k lapyuh i`FkDdj.k ds fy, fu/kkZj.k dkjd gksrk gSA tyh; 

cQj ds lkFk 400C ij mckyus ls ,sxkj ?kqy tkrk gS vkSj BaMk gksus ij 380C ij 

tsy cuk ysrk gSA O;ogkfjd :i ls ,sxkj dh de lkUnzrk ls cM+s vkeki ds ja/kz 

curs gSa] vr% bldk mi;ksx O;kid :i ls mPp v.kqHkkj okys v.kqvksa tSls izksVhuks 

vkSj U;wDyhbd vEyksa dks i`Fkd djus ds fy, fd;k tkrk gSA 

O

OH

OH

CH2OH

O

  

O

 

OSO 3

−

CH2

O
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413 O
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eSfVªDl dks la'ysf"kr djus ds fy, mi;ksx fd, tkus okys ?kVd ,sfØy,sekbM 

ekuksej] N,N’-esfFkyhuckblSfØy,ekbM ¼fcl½] veksfu;e ij lYQsV ¼APS½ vkSj 

VsVªkesfFkyhu Mkb ,sehu ¼TEMED½ gSA tgka APS viuh Ýh jsMhdy ¼eqDr ewyd 

mRiUu djus dh {kerk }kjk ,fØy,ekbM ,dydksa dks lfØf;r dj nsrk gS vkSj 

lfØf;r ,dyd cgqydhdr̀ gksdj ¼cgqyd½ iksyhej cukrs gS vkSj ;s fcl dh 

mifLFkr esa fr;Zd ca/k cuk ysrs gSaA bl iwjh izfØ;k esa TEMED ,d mRizsjd dh 

Hkkafr dk;Z djrk gS ¼fp= 5-3½A tsy ds ja/kz vkeki dks ,fØy,ekbM vkSj fcl dh 

ek=k }kjk fu;af=r fd;k tk ldrk gsA fojpu dks cukus esa mi;ksx fd, x, 

vf/kdka'k ?kVd U;wjksVkWfDlu gS vr% bldks cukrs le; lko/kkuh cjruh pkfg,A 

  CH2 CH CH2 CH CH2 CH   

CONH

CONH 2
CONH 2

CH2

NH

  

  CH2 CH CH2 CH CH2 CH   

CONH 2 CONH 2

  CO

H2C C C NH2

O

CH2 C C NH

O

  
H H

2
CH

2

Acrylamide Methylenebisacrylamide

S
2
O

8
2- perfsulfate

2SO
4

sulfate free 
radical

Polyacrylamide

 

a) oS|qr d.k lapyu ds fl)kUr dks crkb,A 

b) ,sxkj vkSj iksyh,sfØy ,ekbM dk la;kstu crkb,A 

5.4  

bl Hkkx esa ge iksyhs,sfØy,sekbM oS|qr d.k lapyu leoS|qr Qksdlu vkSj 2-D tsy 

oS|qrd.k lapyu ds ckjs esa i<+saxsA bl lanHkZ esa] vkb, ge fdlh izksVhu dh fof'k"V 

fo'ks"krkvksa dks of.kZr djus ds fy, mi;ksx dh tkus okyh vko';d 'kOnkoyh dks 

tkuus ls 'kq:vkr djrs gSaA 

bls fdlh izksVhu fo'ks"k esa mifLFkr dqy ,sehuksa vEyksa ds 

vkSlr Hkkj dk xq.ku djds izkIr fd;k tkrk gSA mnkgj.k % 300 ,sehuks okys fdlh 

izksVhu esa 33 kDa  gksrs gSa vFkkZr~ fdlh ,sehuks vEy dk vkSlr Hkkj 110 Da gksrk gS] 

vr% 300 x 110 = 3300 Da ;k 33 k Da gksxkA 
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Molecular extinction coefficient

;g fdlh Hkh nh xbZ rajxnS/;Z ij fdlh jklk;fud inkFkZ dh izdk'k vo'kks"k.k {kerk 

ds ekiu dh bdkbZ gSA ;|fi] foyksiu xq.kkad ds eku dk mi;ksx fdlh rjaxnS/;Z 

fo'ks"k ij foy;u dh xzke v.kqd lkUnzrk ds ekiu ds fy, fd;k tkrk gSaA vfHkO;Dr 

djus ds fy, mi;ksx dh tkus okyh bdkb;ka gS (mg/ml)-1 cm-1 ;kuh vo'kksf"krk 

dk lkUnzrk vkSj iFk dh yackbZ ls foHkktuA ysfdu vki bu bdkb;ksa ds fo"k; esa 

vkSj vf/kd foLrkj ls ikB~;Øe BBCS-183 dk v/;;u djrs le; tkusaxsA 

(SDS-PAGE) 

SDS-PAGE izksVhu dk i`FkDdj.k eq[;:i ls i`Fkd fd, 

tkus okys izksVhuksa dh izd`fr ij fuHkZj djrk gSA ;gka ge oS|qr d.k lapyu djus ds 

fo"k; esa i<saxs ftudk O;kid :i ls mi;ksx fd;k tkrk gSA 

PAGE dks djus ds fy, SDS [ CH3 - (CH2) - CH2OSO-3) NA+] dks feykus dks 

SDSA-PAGE 
dgrs gSaA tSlk fd geus izksVhuksa ds ckjs esa fiNys [kaMksa esa i<+k gS 

izksVhuksa dh lajpuk tyHkhr ijLij fØ;kvksa] MkblYQsV ca/kksa vkSj gkbMªkstu caèkksa }kjk 

fLFkjhd`r gks tkrh gSA fdlh izksVhu ds vyx&vyx iksyhisIVkbMksa ds vè;;u ds 

fy, gesa mi;qZDr ca/kksa dks rksM+us dh vko';drk gksrh gSA foys;hdj.k djus okys 

deZd tSls ;wfj;k] SDS vkSj -edsZIVks,sFksukWy dk mi;ksx izksVhuksa dks muds 

vyx&vyx iksyhsisIVkbMksa esa i`Fkd djus ds fy, fd;k tkrk gSA tgka ;wfj;k 

gkbMªkstu ca/kksa dks rksM+rk gS] SDS vkSj -edsZIVks,FksukWy Øe'k% tyHkhr vkSj 

MkblYQkbM lsrqvksa dks [kafMr djrs gSaA 

ijh{k.k vkjaHk djus ls igys i`FkDd`r fd, tkus okys izksVhu lsEiy dks 5 feuV rd 

czkseksQhuksy Cyw] SDS vkSj -edsZIVks,FksukWy ;qDr lsEiy cQj esa mckyk tkrk gS] tks 

izksVhu dks iw.kZr% fod̀r dj nsrk gS vkSj iksyhisIVkbM J`a[kykvksa dks 'kq) _.kkRed 

vkos'k iznku djrk gSA czkseksQhuksy Cyw oS|qr d.k lapyuh iFk dks ekWuhVj djus ds 

fy, ,d iFk dk irk yxkus okys jatd dh Hkkafr dk;Z djrk gSA 

SDS-PAGE  esa ty ds nks Hkkx gksrs gSa] tSls i`FkDdj.k tsy ¼10-15% ,sfØy,ekbM] 

10 cm ½ vkSj vis{kkd̀r NksVs LVSd <sjh dk rsy (2-4 % ,fØy,ekbM 1 cm½A dkap 

dh ifV~V;ksa ds chp esa ,d IykfLVd dh da?kh yxk nh tkrh gS vkSj tsy foy;u dks 

mM+syk tkrk gS rFkk cgqydhdj.k ds ckn da?kh dks fudky fn;k tkrk gSA ;g lsEiy 

ds vuqiz;ksx ds fy, Hkkj.k dwi iznku djrs gSaaA i`FkDdj.k tsy dks igys dkap dh 

ifV~V;ksa ds chps esa mM+syk tkrk gS vkSj cgqydhdr̀ gksus fn;k tkrk gS] blds ckn 

1ml LVSfdax tsy Mkyk tkrk gS ¼fp= 5-4½A ;|fi tsy dkap dh ifV~V;ksa ds chp esa 

curk gS tks ,d lkFk tqM+h jgrh gSa vkSj Lislj vkElZ ¼spacer arms½ }kjk ,d nwljs 

ls vyx jgrh gSaA igys ls mckys gq, izksVhu lsEiy dks LVSfdax tsy ds dwiksa esa Hkjk 

tkrk gS vkSj oS|qr {ks= dh mifLFkfr esa i`Fkd gksus fn;k tkrk gSA izksVhu ,suksM dh 

vksj tkus yxrs gSa buesa ls vis{kkd`r NksVs izksVhu vf/kd rsth ls xfr djrs gSa vkSj 

cM+s okys vius v.kq pkyuh xq.kksa ds dkj.k FkksM+k /khjs xfr djrs gSaA tc uhyk jatd 

tsy dh ryh esa igqap tkrk gS rks /kkjk dks can dj fn;k tkrk gSA fQj tsy dks 



 5

 

 

85 
 

dkap dh iV~Vh ls fudky fn;k tkrk gS vkSj 2&3 ?kaVs ds fy, fof'k"V jatu deZd 

¼LVsuj½ ds lkFk vfHkjaftr fd;k tkrk gS ¼lkj.kh 5-1½A fQj jkr Hkj ds fy, fojatu 

foy;u ¼7% ,slhfVd vEy½ esa fu{kkfyr fd;k tkrk gSa blls vc) i`"BHkwfe jatd 

tsy ls vyx gks tkrk gS ftlls izksVhu dh Li"V :i ls fn[kus okyh uhyh ifV~V;ka 

cph jg tkrh gS ¼fp= 5-5½A  

 

5.4 d) PAGE 

 

5.4 [k) A- B 
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SDS-PAGE 

 

izksVhu czkseksQhuksy Cyw 

dweSlh fczfy,UV Cyw 

R-250 

MsfUly DyksjkbM 

tyh; ,uhfyuksuS¶Fksyhu 

lYQksusV 

n`'; 

n`'; 

izfrnhIr 

izfrnhIr 

n`'; 

n`'; 

U;wDyhbd vEy fyl,sehu xzhu 

ukbxzkslhu 

bVhfM;e czkseksbM 

esfFkyhu Cyw 

esfFkyxzhu ikbjksuhu 

izfrnhfIr 

n`';]  RNA  

DNA-uhyk  RNA-yky 

DNA-RNA ukjaxh yky 

n`'; 

fyiksizksVhu iksyhslsdsjkbM ySUFksue ,lhVsV$ 

,ØhMhu 

VksyqbMhu Cyw 

60% ,sFksukWy vk;ksMhu esa 

lwMku CySd 

n`'; 

DNA-uhy cSaxuh 

RNA-uhyk] izksVhu-yky 
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SDS ds cxSj fufeZr fd;k x;k iksyh,fØy ,ekbM tsy izkd`r tsy dgykrk gSA 

bldk mi;ksx ,Utkbeksa ds v/;;u esa O;kid :i ls fd;k tkrk gS D;ksafd ,sUtkbe 

SDS mipkj }kjk fodr̀ gks tkrs gSa vkSj viuk mRizsjdh xq.k [kks nsrs gSaa vr% izkdr̀ 

tsy oS|qr d.k lapyu esa lHkh izksVhuksa ij viuk ewy vkos'k gksrk gS vkSj ;s viuh 

oS|qr d.k lapyuh lpyrk vkSj tsy ds pkyuh izHkko ds vk/kkj ij zxfr djrs gSaA 

blesa lfEefyr vU; lHkh pj.k SDS-PAGE ds leku gksrs gSaaA izkd`r tsy dks 

,Utkbe ds fy, fof'k"V fØ;k/kkj ¼substrate½ ;qDr foy;u esa Å"ekf;r fd;k tkrk 

gS] tks ,Utkbe ds LFkku ij tsy ij ,d jaxhu /kCck fodflr djrk gSaA

bl tsy dks cukus ds fy, iksyh,fØy,ekbM dk mi;ksx fd;k tkrk gS] ftlesa ja/kz 

dk vkeki tsy dh ryh dh vksj fujarj ?kVrk tkrk gS vkSj ,slk ,sfØy,sekbM dh 

lkUnzrk dks c<+kdj fd;k tkrk gSA tc c̀gnkv.kqvksa dh fdlh vuqiz;qDr oS|qr {ks= 

esa i`Fkd gksus dh izo`fÙk gksrh gS] rks vkjaHk esa o`gnk.kq viuh oS|qr d.k lapyuh 

lpyrk ds vuqlkj xfr djrs gSaaA tc os tsy esa uhps igqaprs gSa rks budks NksVs ja/kz 

vkeki ds }kjk eafnr@vo:) dj fn;k tkrk gSA vr% bl tsy esa xeu oS|qrd.k 

lapyu lpyrk dh vis{kk ja/kz vkeki ij vf/kd fuHkZj djrk gSA bl fof/k dk 

mi;ksx O;kid :i ls vifj"dr̀ izksVhu lsEiyksa dks i`Fkd djus ds fy, fd;k tkrk 

gSA

(Isoelectric focusing)  

bl dks i<+us ls igys BBCCT-101 ikB~;Øe dh bdkbZ&3 ^,sehuks* vEyksa ds xq.k dks 

i<+us dh lykg nh tkrh gSA 

bl rduhd dk vkfo"dkj LohMu ds ,d oSKkfud ,p- LosUlu }kjk fd;k x;k Fkk] 

ftlesa mPp foHksnu {kerk gksrh gSA bl rduhd esa izksVhuksa dk i`FkDdj.k mudh 

mHk;fo"V vk;u (zwittertion) voLFkk ds vk/kkj ij ;kuh lefoHko fcanq ¼isoeletric 

point½ ij fd;k tkrk gS vr% bls IEF dgrs gSaA bls djus ds fy, jsMhesM IEF 

ifV~V;ka fofHkUu pH ijkl vkSj 7 cm ls 11 cm rd dh yackbZ esa miyC/k gSaA 

ikjaifjd oS|qr d.k lapyu es ,suksM vkSj dSFkksM ds chp esa pH fLFkj gksrk gS vkSj 

v.kqvksa dh xfr foijhr vkos'k okys bySDVªksMksa ij gksrh gS ¼fp= 5-1½A tcfd IEF esa 

nksuks abySDVªksMks ads chp ,d fLFkj pH  xzsfM,UV ¼izo.krk½ ik;k tkrk gS] tks ,suksM ls 

dSFkksM dh vksj Øfed :i ls c<+rk tkrk gSA izksVhuksa esa vEyh; pH ij 'kq) 

/kukRed vkos'k gksrk gS D;kasafd vf/kdka'k ,sehuks lewg izksVksfur gksrs gSa vkSj D;ksafd 

pH {kkjd dh vksj c<+ tkrk gS] vr% ogka _.kkRed vkos'k ;qDr dkcksZfDlfud lewg 

c<+ tkrs gSaa ftlds dkj.k vf/kdka'k izksVhuksa ij bl pH ij 'kq) _.kkRed vkos'k gks 

tkrk gSA levk;kuh fcanq ij igqapus ij izksVhu v.kq dk 'kq) vkos'k 'kwU; gks tkrk gS 

vkSj os vxfr'khy gks tkrs gSa ¼fp= 5-6½A dYiuk dhft,] ;fn fdlh izksVhu dks de 

pH ij izos'k djk;k tkrk gS vFkkZr~ ,suksM ij rks ml ij 'kq) /kukRed vkos'k gksxk 
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,slk eqDRk :i ls miyC/k izksVksuksa ds dkj.k gksrk gS tks ,sehuks (NH2) lewg ds lkFk 

c) gks ldrs gSa vkSj mls veksfu;k ls ifjofrZr dj ldrs gSaA ;g izksVhu fQj 

lefoHko fcanq ij igqap tkrk gS vkSj foHkoh :i ls mnklhu ¼mHk;fu"B½ gks tkrk gS 

rFkk vpy gks tkrk gSA IEF dk mi;ksx O;kid :i ls IykTek vkSj lhje izksVhuksa ds 

i`FkDdj.k vkSj igpku ds fy, fd;k tkrk gSA 

 

IEF 

 IEF dh foHksnu {kerk ikjaifjd oS|qrd.k lapyu ls dgha vf/kd gksrh gSA 

mnkgj.k ds fy,] IEF dks djus ls IykTek dks 40 vyx&vyx ifV~V;ksa esa foHksfnr 

fd;k tk ldrk gS] tcfd lkekU; i= oS|qr d.k lapyu esa flQZ Ng ifV~V;ksa rd 

gh fd;k tk ldrk gSaA 

2-D  

bl rduhd dk fodkl IEF vkSj SDS-PAGE dh foHksnu {kerk dks feykdj fd;k 

x;k gSa blesa izksVhu ds lsEiy dk igys IEF fd;k tkrk gS fQj I EF tsy dks igys 

ls fufeZr SDS tsy ij LFkkukarfjr dj fn;k tkrk gS] ftlls PAGE dks laiUu 

fd;k tk lds] vr% bldk uke 2-D gS ¼fp= 5-7½A IEF vkSj SDS-PAGE  izksVhuksa 

dk muds lefoHko vkSj v.kq Hkkx fcanq ds vk/kkj ij i`FkDdj.k dj nsrs gSa] ;s nksuksa 

gh xq.k fdlh izksVhu ds fy, fof'k"V gksrs gSaaA vr% 2-D dk izksVhuksa ds i`FkDdj.k ds 

lanHkZ esa oS|qr d.k lapyu dh fdlh Hkh vU; rduhd dh rqyuk esa vfrfjDr ykHk 

gSaA 2-D dh foHksnu {kerk bruh vf/kd gksrh gS fd 5000  izksVhu ;qDr feJ.k dks Hkh 

vyx&vyx fcanqvksa esa i`FkDd`r fd;k tk ldrk gSa 2-D dk mi;ksx O;kid :i ls 

vifj"d`r izksVhu lsEiyksa ds fo'ys"k.k ds fy, fd;k tkrk gSA ljy 'kCnksa esa] 2-D dks 

{kSfrt fn'kk esa vkSj mlh izksVhu lsEiy ds fy, SDS-PAGE  dks Å/oZ fn'kk esa IEF 

laiUu djuk ekuk tk ldrk gSA 
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2-D  

 

1) izkd`r vkSj SDS - PAGE ds chp vUrj crkb,A 

2) fuEufyf[kr dk feyku dhft, % 

 a) mHk;fu"B vk;u 1. IEF +SDS- PAGE 

 b) vkeki fuHkZj 2. xzksfM,V tsy 

 c) 2-D oS|qrd.k lapyu 3. IEF   

iksyh,fØy,ekbM tsyksa dk mi;ksx Hkh DNA dks i`Fkd djus ds fy, fd;k tkrk gSA lkekU; :I 

ls 3.5% iksyh ,fØy,ekbM tsyksa dk mi;ksx 80-1000 nt ds ijkl ds DNA dks i`Fkd djus ds 

fy, fd;k tkrk gS vkSj 12% vkSj tsyksa dk mi;ksx 20-100 nt rd ds va'kksa ds fy, fd;k tkrk 

gSA 3.5%  ls 7.5% ds ijkl ds xzsfM,UV tsyksa dk mi;ksx fofHkUUk vkekiksa ds DNA ds fy, fd;k 

tkrk gS ;s n'kkZrk gS] fd vis{kkd`r NksVs DNA va'kksa ds fy, ja/kz vkeki de gksxkA 

oS|qr d.k lapyu djus ds ckn DNA dks fuEu }kjk iquZizkIr fd;k tk ldrk gS% 

i) oS|qr vo{kkyu( ii) tsy ihl dk cQj esa Mkydj mls xykdj vidsUnzhdj.k djuk 

vkSj Iykoh dks (supernatant) ,df=r djds ysfdu vafre :i ls DNA dh iquZizkfIr 

Iykoh dk ,FksukWy ds lkFk vo{ksi.k djkdj dh tkrk gSA 

5.5  

oS|qr d.k lapyu ds fpfdRlk] jksx uSnkfud vkSj vkS"k/kh; vuqla/kku esa O;kid 

vuqiz;ksx gSaA dqN egRoiw.kZ vuqiz;ksxksa dks ;gka crk;k x;k gS% 

⚫ i= oS|qrd.k lapyu jksxuSnkfud iz;ksx'kkyk esa lhje izksVhuksa] fyiksizksVhuksa] 

vkblks,Utkbeksa vkSj gheksXyksfcu ds i`FkDdj.k ds fy, ,d vfuok;Z rduhd gSA 
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⚫ PAGE ,d uohu oS|qrd.k lapyu rduhd gS ftldk mi;ksx izksVhuksa rFkk 

U;wDyhd vEyksa/RNA vkSj DNA ds NksVs va'kksa ds fo'ys"k.k vkSj i`FkDdj.k ds 

fy, fd;k tkrk gSA 

⚫ SDS- PAGE dk mi;ksx izksVhuksa ds muds v.kq vkeki vkSj Hkkj ds vk/kkj ij 

mldh vyx&vyx iksyhisIVkbM J̀a[kykvksa ¼mibdkb;ksa½ esa foHksnu ds fy, 

fd;k tkrk gSA 

⚫ SDS- PAGE  }kjk izksVhuksa ds v.kqHkkj dk fu/kkZj.k oS|qr d.k lapyu dk 

vR;f/kd egRoiw.kZ mi;ksx gSA SDS-izksVhu dkWEIySDl dh lapyrk vkSj izksVhu 

ds v.kqHkkj ds y?kqxq.kd esa js[kh; laca/k ik;k tkrk gS ¼fp= 5-8½A 

 

 :  

 xzkQ esa Li"V :i ls fn[kkbZ  nsrk gS fd v.kqHkkj ftruk vf/kd gksrk gS 

lapyrk mruh gh de gksrh gSaA 

⚫ fdlh izksVhu ds v.kqHkkj ds fu/kkZj.k dk ,d vU; rjhdk izksVhu LVSUMMZ dk 

vKkr lsEiy ds lkFk oS|qr d.k lapyu djokuk gSaA bu ifV~V;ksa dh lpyrk 

dh rqyuk djds vki vklkuh ls fdlh vKkr izksVhu ds v.kqHkkj dk irk yxk 

ldrs gSaA 

⚫ IEF ,d lokZf/kd cgqeq[kh rduhd gS ftlesa izksVhuksa ds feJ.k dks muds 

lefoHko fcanqvksa ds vk/kkj ij vyx vyx ifV~V;ksa esa foHksfnr fd;k tk ldrk 

gSA 2-D oS|qr d.k lapyu es izksVhuksa dks muds lefoHko fcanqvksa ds lkFk&lkFk 

v.kqd vkeki ds vk/kkj ij i`Fkd fd;k tk ldrk gSA 2-D  ds mi;ksx }kjk 

izksVhu dh 'kq)rk dk vkdyu fd;k tk ldrk gS vkSj izksVhu dh vfHkO;fDr esa 

fHkUurkvksa dh LØhfuax dk v/;;u fd;k tk ldrk gSA 

 

⚫ cM+s xq.klw=h thukse dk i`FkDdj.k iYl~M QhYM tsy@Liafnr {ks= tsy 

oS|qrd.k lapyu }kjk izkIr fd;k tk ldrk gSA 
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⚫ ,sxsjksl tsy oS|qrd.k lapyu (AGE) dk mi;ksx O;kid :i ls DNA Øe.k  

DNA vFkok RNA esa mRifjorZuksa dk irk yxkus] izksVhuksa vkSj DNA ds v.kqHkkj 

dk fu/kkZj.k djus esa fd;k tkrk gSA 

⚫ AGE dk v.kq Hkkj izfrj{kk oS|qrd.k lapyu ¼bE;wuksySDVªksQksjsfll½ esa fof'k"V 

,UVhlsjk ¼fdlh ,UVhtu fo'ks"k ds fy, mxk;h xbZ ,UVhckWMht½ dh 'kq)rk dh 

tkap djus ds fy, fd;k tkrk gSA lkFk gh bldk mi;ksx CyM cSad esa izfr 

vfHkfØ;k'khyrk vkSj ,UVhtu dh lkUnzrk dk irk yxkus ds fy, Hkh fd;k 

tkrk gSA 

⚫ oS|qrd.k lapyu dk mi;ksx O;kid :i ls DNA fQaxjfizafVax vkSj DNA 

jsfLVªD'ku eSi ¼DNA vojks/ku ekufp=½ fodflr djus ds fy, fd;k tkrk gSA 

;s nksuksa mi;ksx fofHkUu iztkfr;ksa ds chp vFkok ,d gh iztkfr esa vkuqoaf'kd 

fo'ys"k.k ds fy, lqfo[;kr gSA 

⚫ CykWfVax rduhdsa ¼ladj.k rduhdsa½ tSls lnuZ] ukSnuZ vkSj oSLVuZ ftudk 

mi;ksx DNA, RNA vkSj izksVhu dh igpku ds fy, fd;k tkrk gS] iwjh rjg ls 

oS|qr d.k lapyu ij fuHkZj djrh gSaA 

⚫ oS|qrd.k lapyu dk ,d mUur mi;ksx AEMSA ¼oS|qr d.k lapyu lpyrk 

LFkkukarj.k vkekiu] electrophoretic mobility shfit assay) gSA] tks U;Duhbd 

vEy&izksVhu ijLij fØ;k dk v/;;u djuk gSA ;g dksf'kdk o`f) vkSj O;ogkj 

esa 'kkfey v/;;uksa dh ,d vfuok;Z rduhd gSA bl rduhd dks tsy voeanu 

(gelretardation) vFkok iV~V LFkkukarj.k vkekiu (band shift assay) Hkh dgrs 

gSaA 

 

i) SDS- PAGE esa SDS dh D;k Hkwfedk gksrh gS\ 

ii) IEF esa &&&&&& fcanq ij izksVhu xfr djuk can dj nsrs gSaA 

iii) izksVhu dh oS|qr d.k lapyu lpyrk &&&&&&&& ds lekuqikrh gksrh gS 

¼fp= 5-8 dks nsf[k,½A 

iv) 2-D oS|qr d.k lapyu esa izksVhu vius &&&&& vkSj &&&&& ds vk/kkj ij 

i`FkDd`r gksrs gSaA   

5.6  

vkb, vc ge lkj:i esa bdkbZ es geus tks i<+k gS mls nksgjk ysrs gSaa 

⚫ bldk fl)kUr vuqiz;ksx fd, x, oS|qr {ks= dh mifLFkfr esa vkosf'kr d.kksa dk 

i`FkDdj.k djuk gSA 
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⚫ oS|qr d.k lapyu djus ds fy, ewyHkwr vko';drk,a ,sxsjksl vFkok 

iksyh,fØy,ekbM ds :i esa vk/kkjh ek/;e dk gksuk gSA izksVhuksa dk i`FkDdj.k 

izkd`r PAGE ,oa SDS- PAGE ds iz;ksx }kjk gksrk gSA 

⚫ SDS- PAGE dh fof'k"V izd`fr izksVhuksa dks mldh oS;fDrd iksyhisIVkbM 

J`a[kykvksa esa i`Fkd djuk gSA 

⚫ IEF dk mi;ksx O;kid :i ls izksVhuksa dk muds lefoHko fcanqvksa ds vk/kkj ij 

i`FkDdj.k djus ds fy, fd;k tkrk gSA 

⚫ 2-D oS|qr d.k lapyu dks mldh mPp foHksnu {kerk ds fy, tkuk tkrk gSA 

5.7  

1- izksVhu dh 'kq)rk D;k gS\ oS?kqrk d.k lapyu ds ekSfyd fl)kUr dks crkb,A 

2- SDS- PAGE dk o.kZu dhft, vkSj izksVhuksa ds y{k.k fp=.k esa blds egRo dks 

crkb,\ 

3- le>kb, fd 2-D oS|qrd.k lapyu fdl izdkj PAGE ls vf/kd ykHknk;d gS\ 

4- oS|qrd.k lapyu esa mi;ksx fd, tkus okys vk/kkjh ek/;eksa ¼eSfVªDl½ ij y?kq 

fVIi.kh fyf[k,A 

5- oS|qrd.k lapyu ds mi;ksx crkb,A 

5.8  

 

1- a) oS|qr d.k lapyu ds izpkyu dk fl)kUr oS|qr {ks= dh mifLFkfr esa  

vkosf'kr d.kksa vFkok v.kqvksa ds i`FkDdj.k ij vk/kkfjr gSA fdlh mi;ksx 

fd, x, oS|qr {ks= esa vk;u foijhr vkos'k okys bySDVªksMksa dh vksj xfr 

djrs gSaA 

 b) ,sxkj nks xSysDVksl vk/kkfjr cgqydksa tSls ,sxsjksl vkSj ,sxsjksisfDVu dk cuk 

gksrk gSA iksyh,sfØy ,sekbM ,sfØy ,sekbM ¼,dyd½ eksuksej  N-N’ 

esfFkyhu fcl,fØy ,sekbM ¼fcl½ dk cuk gksrk gSA 

2- i) lksfM;e bMslkby lYQsV dks feyk;k tkuk SDS- PAGE vkSj PAGE ds 

chp izeq[k vUrj gSA 

 ii) 3] 2] 1] 

3- i) lksfM;e MwMslkby lYQsV (SDS) izksVhuksa dh ijLij fØ;kvksa dks rksM+us 

vkSj izksVhu ij 'kq) _.kkRed vkos'k fodflr djus ds fy, mÙkjnk;h 
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gksrk gSaA ;s nksuksa Hkwfedk,a SDS- PAGE }kjk izksVhuksa ds i`FkDdj.k ds fy, 

csgn vko';d gS ¼miHkkx 5-4-1 dks nsf[k,½ A 

 ii) lefoHk fcanq 

 iii) vkeki 

 iv) vkeki vkSj vkos'k  

 

1- 'kq)rk dks i`Fkd fd, x, izksVhuksa dh xq.koÙkk ds :i esa ifjHkkf"kr fd;k 

tkrk gS ¼iw.kZ fooj.k ds fy, Hkkx 5-2 dks nsf[k,½A 

2- aSDS- PAGE dks lksfM;e MwMslkby lYQsV&iksyh ,sfØy,ekbM tsy 

oS|qrd.k lapyu ds :i esa tkuk tkrk gSa bldh O;qRifÙk ekSfyd PAGE ls 

gqbZ gS( ftlesa aSDS dks tyHkhr ijLijfØ;kvksa dks [kafMr djus vkSj izksVhu 

ij 'kq) _.kkRed vkos'k iznku djus ds fy, feyk;k tkrk gSA aSDS- 

PAGE dk mi;ksx izksVhu dh rRo;ksxfefr@jl lehdj.k ehfr 

(stoichiometry) ds v/;;u vkSj vKkr izksVhu ds v.kqHkkj ds fu/kkZj.k ds 

fy, fd;k tkrk gSA PAGE izksVhuksa dks flQZ muds v.kqHkkj ds vk/kkj ij 

i`Fkd dj ldrk gS tcfd 2-D esa i`FkDdj.k izksVhu ds lefoHko fcanq vkSj 

v.kqHkkj nksuksa ds }kjk fd;k tkrk gSA ;s nksuksa xq.k fdlh izksVhu ds fy, 

fof'k"V gksrs gSaA vr% ;s PAGE ls vf/kd mi;ksxh gSA vf/kd fooj.k ds fy, 

bl bdkbZ ds miHkkx 5-4-1 dks nsf[k,A 

4- ,sxsjksl vkSj iksyh,sfØy,sekbM lcls lkekU; :i ls mi;ksx fd, tkus okys 

tsy inkFkZ gS ¼Hkkx 5-3 dks nsf[k,½A 

5- oS|qrd.k lapyu izksVhuksa ds y{k.k fp=.k ds fy, O;kid :i ls mi;ksx dh 

tkus okyh rduhd gSA  

5.9  

1. Practical Biochemistry: principles and techniques. Keith Wilson and John 

Walker. Cambridge low price editions: Fourth edition.1995. 

2. Biophysical chemistry: Principles and techniques, Upadhyay, Upadhyay 

and Nath. Himalaya Publishing house. VIth edition. 2002. 

3. Albert L. Lehninger: Principles of Biochemistry, Worth Publishers, Inc.New 

York, 1984. 

4. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. 

andCox, M.M., W.H.Freeman and Company (New York), ISBN:13: 978-1-

4641-0962-1 / ISBN:10:1-4292-3414-8. 

5. Physical Biochemistry (2009) 2nd ed., Sheehan, D., Wiley-Blackwell 

(West Sussex), ISBN: 9780470856024 / ISBN: 9780470856031. 



 

 

 

 

94 
 

6. The Tools of Biochemistry (1977; Reprint 2011) Cooper, T.G., Wiley India 

Pvt. Ltd. (New Delhi), ISBN: 978-81-265-3016-8. 

 



6

 
 

95 
 

bdkbZ 6 

6.1 izLrkouk 

laHkkfor v/;;u ifj.kke 

6.2 izksVhu vuqØe.k 

çksVhu vuqØe.k: lsaxj fof/k 

N&VfeZuy vkSj C&VfeZuy vfeuks 

vEy dk vuqØe.k 

6.3 [kafMr izksVhu ;k ikWyhisIVkbM 

J`a[kyk dh mRifÙk 

izLrkouk 

çksVhu ;k i‚yhisIVkbM ds [kaM dh 

,atkbe vk/kkfjr mRifÙk 

jklk;fud ;kSfxdksa ;k vfHkdeZdksa ij 

vk/kkfjr çksVhu ;k i‚yhisIVkbM ds 

[kaM dh mRifÙk 

vfrPNknh isIVkbM 

6.4 MkblYQkbM ca/k vkSj mldk 

LFkku fu:Ik 

MkblYQkbM ca/k 

MkblYQkbM ca/k dk xBu 

çksVhu esa MkblYQkbM ca/k dh igpku 

6.5 lkjka'k 

6.6 var esa dqN iz'u 

6.7 mÙkj 

6.8 vU; lq>kbZ xbZ iqLrdsa 

 

vki fiNyh bdkb;ksa esa vehuks vEy] isIVkbM vkSj çksVhu ds ckjs esa voxr gq;s vkSj 

Kku vftZr fd;s gSA vc] vki bl bdkbZ esa çksVhu vuqØe.k dh fof/k lh[kus tk jgs 

gSaA çksVhu ds vfeuks vEy  vuqØe ¼sequence½ dks fu/kkZfjr djus ds fy, lkekU; 

j.kuhfr bl ckr ij fuHkZj djrh gS fd D;k çksVhu esa ,d ls vf/kd i‚yhisIVkbM 

J`a[kyk ¼chain½ gS \ ;fn gk¡] vkSj fQj J̀a[kyk dks vyx djus vkSj 'kq) djus dh 

vko';drk gSA 

;g tkuuk egRoiw.kZ gS fd i‚yhisIVkbM J̀a[kyk esa MkblYQkbM ca/k  dks vyx fd;k 

tkuk pkfg,A gkykafd vehuks vEy dh lajpuk dks tkuuk egRoiw.kZ gS tks çR;sd 

i‚yhisIVkbM J̀a[kyk esa fu/kkZfjr fd;k tkrk gSA 

geus fiNyh bdkb;ksa esa çksVhu ds N vkSj C VfeZuyksa ds ckjs esa v/;;u fd;k gS] 

blfy, çksVhu vuqØe.k djrs le; bu VfeZuyksa ij izkIr vehuks vEy dks tkuuk 
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vkSj igpkuuk vko';d gSA çksVhu c`gn.kq ¼macromolecule½ gSA gesa isIVkbM ds 

NksVs [kaMks dks mRiUu djus dh vko';drk gS] rkfd fo'ys"k.k vklkuh ls fd;k tk 

ldsA bdkbZ ds var esa ge çksVhu iqu;ksZtu vkSj [kaMks ds vfrPNknhdj.k ds ckjs esa 

v/;;u djsaxsA 

f'k{kkfFkZ;ksa dks vkxs c<+us ls igys çksVhu lajpuk vkSj O;oLFkk dh ewy vo/kkj.kkvksa 

dks ;kn djus dh lykg nh tkrh gS ¼bdkbZ 1] BBCCT-105½A 

bl bdkbZ dk v/;;u djus ds ckn] vki % 

❖ çksVhu vuqØe.k dh fof/k;ksa dks lwphc) dj ldsaxs( 

❖ çksVhu vuqØe.k dk egRo Li"V dj ik;saxs( 

❖ MkblYQkbM ca/k] çksVhu ds fo[kaMu vkSj vfrPNknh isIVkbM ds egRo dk 

o.kZu Li’V dj ldsaxs( vkSj 

❖ çksVhu vuqØe.k dk o.kZu dj ldsaxsA 

 

çksVhu vuqØe.k ,d çksVhu ds vehuks vEy vuqØe dks LFkkfir djus ds fy, ykxw 

rjhdksa ;k –f"Vdks.k ;k rduhdksa dk ,d la;kstu gSA ,d çksVhu dk vfeuks vEy 

vuqØe ¼ftls çkFkfed lajpuk Hkh dgk tkrk gS½ çksVhu jSf[kd J̀a[kyk esa vehuks 

vEy dk Øe gSA 

lsaxj dh igyh lQyrk ¼triumph½ 1951 esa cksokbu balqfyu] , vkSj ch ds nks 

i‚yhisIVkbM J̀a[kykvksa ds iw.kZ vehuks vEy  vuqØe dk fu/kkZj.k djuk FkkA blls 

igys ;g O;kid :i ls ekuk tkrk Fkk fd çksVhu dqN vukdkj ¼amorphous½ FksA 

bu vuqØeksa dks fu/kkZfjr djus esa] lsaxj us lkfcr fd;k fd çksVhu esa ,d ifjHkkf"kr 

jklk;fud lajpuk gSA 1958 esa] mUgsa "fo'ks"k :i ls balqfyu dh çksVhu dh lajpuk 

ij muds dke ds fy," jlk;u foKku esa ukscsy iqjLdkj fn;k x;k gSA  

lsaxj dks balqfyu ds vehuks vEy vuqØe dks fu/kkZfjr djus dh pqukSrh nh xbZ Fkh] 

tks igys dHkh ugha fd;k x;k FkkA jlk;u foKku vkSj o.kZ ys[ku 

¼chromatography½ dk mi;ksx djds] vkSj buds lkFk ekud rduhdksa dks feykdj] 

mUgksaus balqfyu ds vehuks vEy vuqØe dks i<+us ds fy, ,d fof/k fodflr dh vkSj 

ik;k fd ;g çksVhu okLro esa MkblYQkbM ca/k }kjk ,d lkFk tqM+s nks i‚yhisIVkbM 

J`a[kykvksa ls cuk gS ¼fp= 6-1½A 
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fp= 6-1: cksokbu lhje balqfyu ,d çksVhu gkeksZu gS tks nks isIVkbM J̀a[kykvksa] , 

¼21 vehuks vEy yack½ vkSj ch ¼30 vfeuks vEy yack½ ls cuk gSA  

çR;sd J̀a[kyk esa] çkFkfed lajpuk dks rhu&v{kj ds laf{kIrhdj.k }kjk n'kkZ;k tkrk 

gS tks vehuks vEyks ds ukeksa dk çfrfuf/kRo djrs gSa ftl Øe esa os ekStwn gSa 

¼BBCCT&101 fd bdkbZ &3 dk lanHkZ½A vehuks vEy flLVhu ¼cys½ esa ik'oZ 'k`a[kyk 

ds :i esa ,d lYQhfMªy ¼SH½ lewg gksrk gSA nks lYQhfMªy lewg v‚Dlhtu dh 

mifLFkfr esa ,d MkblYQkbM ¼S-S½ ca/k cukus ds fy, vfHkfØ;k dj ldrs gSaA dqy 

rhu MkblYQkbM ca/k gksrs gSa] igys nks MkblYQkbM ca/k , vkSj ch 'k`a[kyk dks ,d 

lkFk tksM+rs gSa] vkSj rhljk ca/k , 'k`a[kyk dks lgh vkdkj esa eksM+us esa enn djrk gSA 

 

lsaxj dks igys balqfyu esa Lora= vehuks lewgksa dks fpfàr djus dh 

vko';drk FkhA blds fy, mUgksaus ,d vfHkdeZd] MkbukbVªks¶yksjkscsathu 

¼DNFB or FDNB½ ¼ftls lsaxj dk vfHkdeZd Hkh dgk tkrk gS½ fodflr 

fd;k] ftlus çksVhu esa ekStwn vehuks lewgksa ds lkFk feydj vEy&fLFkj 

MkbukbVªksÝsfuy ¼DNP½ O;qRiUu  cuk;k ¼fp= 6-2½A  

NO
2

NO
2

F

+ R1
C H

C O

  

HF

R1
C H

C O

  

NO
2

NO
2

NH

2,4-Dinitrofluoro-
benzene (DNFB)

Polypeptide

DNP Polypeptide  

: DNFB

DNP
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DNP çksVhu dks i‚yhisIVkbM vk/kkj dks rksM+us ds fy, vEy ds lkFk mipkfjr fd;k 

x;k Fkk] vkSj fofnr vehuks vEy ls rS;kj ekudksa dh rqyuk esa Lora= DNP vehuks 

vEy O;qRiUu dks i`Fkd fd;k x;k Fkk A bl rjg] lsaxj us fu/kkZfjr fd;k fd 

balqfyu nks isIVkbM J̀a[kykvksa ls cuk gS: ,d ¼J`a[kyk ,½ ftlesa ,d vfeuks&VfeZuy 

Xykbflu vo'ks"k vkSj nwljk ¼J`a[kyk ch½ ,d vfeuks&VfeZuy Qsfuy,yfuu ds lkFkA 

ckn ds dke ls irk pyk fd 'k`a[kyk , chl vkSj 'k`a[kyk ch bdrhl vfeuks vEy ls 

cuk FkkA fof'k"V J̀a[kykvksa dks NksVs ?kVdksa esa rksM+k x;k: vEy dk mi;ksx 

i‚yhisIVkbM vk/kkj dks rksM+us ds fy, fd;k tkrk Fkk] flLVhu MkblYQkbM ca/k dks 

rksM+us ds fy,  ijQ‚feZd vEy dk mi;ksx fd;k tkrk Fkk] vkSj 'k`a[kyk ij fof'k"V 

lkbVksa ij i‚yhisIVkbM dks gkbMªksykbt djus ds fy, çksfV;ksfyfVd ,atkbeksa dk 

mi;ksx fd;k tkrk FkkA vfHkfØ;k mRiknksa dks ,d nwljs ls vyx fd;k x;k vkSj 

muds vuqØe dk fu/kkZj.k fd;k x;kA 

vkt] dbZ 'kks/ku ¼refinements½ vkSj lq/kkj ¼improvements½ lsaxj dh i)fr esa gq, 

gSaA bl laca/k esa] çksVhu dh dsoy FkksM+h ek=k ;k ekbØksxzke dk mi;ksx djds dqN 

?kaVksa ;k fnuksa ds Hkhrj vf/kdka'k çksVhuksa dh vuqØe.k fd;k tk ldrk gSA çksVhu 

vuqØe.k dk laf{kIr fooj.k fp= 6-3 }kjk n'kkZ;k x;k gSA 

 

: 
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N- C

 

vehuks vEy dk vuqØe vfuf'pr gS D;ksafd bls ck,a&ls&nk,a ;k nk,a&ck,a i<+us dh 

vfuf'prrk gSA ;g vuqØe ges'kk N&VfeZul ls ysdj çksVhu ds C&VfeZul rd 

i<+k tkrk gS ¼fp=&6-4½A rks] ;g tkuus dh t:jr gS fd N&VfeZuy vkSj 

C&VfeZuy vfeuks vEy D;k gSa vkSj blfy, bls vfeuks vEy vuqØe fo'ys"k.k ekuk 

tkrk gSA 

N terminus

+
NH3

CH

C

NH

CH

C

NH

CH

C

NH

CH

C

O
−

O

R1

R2

O R3

O R4

O

C terminus

 

N C

N&VfeZul ¼vfeuks&VfeZul] NH2&VfeZul] N&VfeZuy Nksj  ;k vehu&VfeZul ds 

:i esa Hkh tkuk tkrk gS½ ,d çksVhu ;k i‚yhisIVkbM dh 'kq#vkr gS tks i‚yhisIVkbM 

ds var esa fLFkr Lora= vehu lewg ¼&NH2½ ls lacaf/kr gSA C&VfeZul ¼ftls 

dkcksZfDly&VfeZul] dkcksZfDl&VfeZul] C&VfeZuy f'kjk] C&VfeZuy Nksj ;k 

COOH&VfeZul ds uke ls Hkh tkuk tkrk gS½ ,d vfeuks vEy J̀a[kyk ¼çksVhu ;k 

i‚yhisIVkbM½ dk var gS] ftlesa ,d Lora= dkcksZfDly lewg ¼&COOH½ gksrk gSA 

çksVhu lajpuk ds N&VfeZuy i{k ls 'kq: gksus okys vfeuks vEy vuqØe.k dks 

N&VfeZuy fo'ys"k.k ds :i esa tkuk tkrk gSA blh rjg] çksVhu lajpuk ds 

C&VfeZuy i{k ls vuqØe.k dks C&VfeZuy fo'ys"k.k ds :i esa tkuk tkrk gSA 

N (Analysis of N-terminal amino acids): 

N&VfeZuy ij vehuks vEy vo'ks"kksa dks dbZ rjhdksa ls igpkuk tk ldrk gSA rhu 

O;kid :i ls bLrseky N&VfeZuy rjhds gSa: 

¼d½ 2]4&MkbukbVªks¶yksjkscsathu ¼DNFB½ fof/k&bls 1945 esa lsaxj ¼Sanger½ us 

fodflr fd;k FkkA 

¼[k½ 1&MkbesfFkyvehuks us¶Fkyhu lYQksuhy DyksjkbM ¼Mkafly DyksjkbM; DNS-CL½ 

fof/k &bl fof/k dk vkfo"dkj 1972 esa xzs ¼Gray½ vkSj gkVZys ¼Hartley½ us fd;k FkkA 

¼x½ QsfufylksFkk;kslkbusV ¼PITC½ fof/k ;k ,MeSu ¼Edman½ vi?kVu fof/k&;g fof/k 

1975 esa ,MeSu }kjk fodflr dh xbZ FkhA 

;s rjhds vH;kl esa çksVhu vuqØe ds fu/kkZj.k ds fy, lcls egRoiw.kZ midj.k ds 

:i esa jgs gSaA DNFB vkSj DNS-CL dk mi;ksx dsoy xq.kkRed ¼qualitativ½ ;k 
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v/kZ&ek=kRed ¼semi-quantitative½ rjhds ls N&VfeZuy fo'ys"k.k ds fy, fd;k 

tkrk gSA bu nks rduhdksa dks N&VfeZuy ls O;qRiUu vehuks vEy Lora= djus ds 

fy, laiw.kZ gkbMªksfyfll dh vko';drk gksrh gSA ,MeSu dh vi?kVu fof/k dk 

mi;ksx N&VfeZuy fo'ys"k.k vkSj foLrkfjr vuqØe fo'ys"k.k nksuksa ds fy, fd;k 

tkrk gSA ;g fof/k DNFB vkSj DNS-CL nksuksa ls vyx gS] ftlesa PITC O;qRiUu 

N&VfeZul dh eqfä ds fy, laiw.kZ gkbMªksfyfll ds ctk; vEy gkbMªksfyfll dh 

vko';drk gksrh gSA bl vfHkfØ;k dks futZy vEy foy;u esa ;k tyh; vEy 

foy;u esa fd;k tk ldrk gSA 

N  (N- terminal analysis (Edman 

degradation)) 

lexz vehuks vEy vo;o dk fu/kkZj.k vkSj çR;sd isIVkbM ds fy, vehuks&¼N&½ 

VfeZuy vo'ks"kksa dh igpku iwjs v.kq ds vuqØe dh Loh—fr gSA ,MeSu }kjk ,d 

oSdfYid –f"Vdks.k dk o.kZu fd;k x;k FkkA ;g isIVkbMî  iwjs çksVhu ds 

foLrkfjr vuqØeksa ds fu/kkZj.k dh Loh—fr nsrk gS] vkSj orZeku fnu rd O;kid 

:i ls mi;ksx fd;k x;k gSA fof/k vehuks vEy vo'ks"kksa dks gVkus vkSj igpkuus 

ds fy, jklk;fud vfHkfØ;kvksa dh ,d J̀a[kyk dks fu;ksftr djrh gS tks fd 

i‚yhisIVkbM J̀a[kyk ds N&VfeZul ij gS] ;kuh ,d Lora=&vehuks lewg ds 

lkFk vo'ks"kA blh le;] vuqØe esa vxyk vo'ks"k miyC/k gksrk gS vkSj 

jklk;fud vfHkfØ;kvksa ds leku nkSj ds v/khu gksrk gSA bl çfØ;k ds okilh 

gksus ls i‚yhisIVkbM ds vuqØe dk irk pyrk gSA 

,MeSu jlk;u foKku }kjk isIVkbM vuqØe.k dks fuEu pj.kksa esa foHkkftr fd;k 

tk ldrk gS tSlk fd fp= 6-5 esa fn[kk;k x;k gSA 

rhuksa pj.kksa dk fooj.k uhps fn;k x;k gS: 

: : Qsfuy vkblksFkk;kslkbusV ¼PITC½ i‚yhisIVkbM J̀a[kyk ds N& 

VfeZuy fljs ij ,d vehuks lewg ¼;k vehuks lewg ds lkFk çksfyy vo'ks"k ds ekeys 

esa½ ds lkFk vfHkfØ;k djrk gS] rkfd VfeZuy vo'ks"kksa esa QsfuyFkk;ksdkcSZfey O;qRiUu 

gks ldsA bl vfHkfØ;k ds fy, ewy fLFkfr vko';d gSA 

: çcy vEy dh mifLFkfr esa] fDyost igys isIVkbM ca/k ij gksrh 

gS] isIVkbM ¼igys vo'ks"k dks ?kVkdj½ vkSj Lora= :i ls igys vo'ks"k dks 

vfufyuksfFk;ktksfyuksu ¼ATA½ ds :i esa nsrk gSA ,d ckj vU; vfHkdkjdksa vkSj 

mRiknksa dks /kks;k tkus ds ckn] NksVk i‚yhisIVkbM ;qXeu vkSj fDyost ds nwljs nkSj 

ds ek/;e ls fy;k tk ldrk gS rkfd nwljk vo'ks"k eqä fd;k tk lds] vkSj ,d 

pØh; QS'ku esaA orZeku esa] bl fDyost vfHkfØ;k ds fy, Vªkb¶yqvksjks,flfVd vEy  

¼TFA½ dk mi;ksx fd;k tkrk gS 

: ATZ vo'ks"k dks dkcZfud foyk;d ¼,fFky ,flVsV ;k 

DyksjksC;wVsu½ esa fu"d"kZ.k ¼extraction½ }kjk isIVkbM ls vyx fd;k tkrk gS] vkSj 

fQj csgrj fo'ys"k.k ds fy, bls vkSj vf/kd fLFkj :i esa ifjofrZr fd;k tkrk gSA 

vf/kd fLFkj QsfuyFkk;ksgkbMsaVksbu ¼PTH½ :i esa :ikarj.k tyh; vEy ¼25% TFA, 

v/v ikuh esa½ esa fd;k tkrk gSA 
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PTH (Analysis of PTH residues): ,MeSu jlk;u foKku 

ds çR;sd pØ }kjk mRiUu PTH vo'ks"kksa dh igpku vkerkSj ij o.kZys[ku 

¼chromatography½] ewy :i ls iryh ijr o.kZys[ku ¼thin-layer chromatography½ 

vkSj ckn esa mRØeh&çkoLFkk mPp çn'kZu rjy o.kZys[ku ¼reversed-phase high-

performance liquid chromatography½ }kjk dh tkrh gSA cnys esa çR;sd pØ ls 

çkIr PTH vehuks vEy vo'ks"kksa dh igpku dh tkrh gS vkSj ekudksa dh rqyuk esa 

ek=k fu/kkZfjr dh tkrh gS] vkSj vuqØe dks N&ls C&VfeZul rd vo'ks"kksa ds Øe 

}kjk of.kZr fd;k tkrk gSA 

C (Analysis of C-terminal amino 

acids) : 

i‚yhisIVkbM ds C&VfeZuy vo'ks"kksa dh igpku ds fy, fo'ys"k.k ds de rjhds 

miyC/k gSaA lcls O;kid :i ls mi;ksx dh tkus okyh fof/k;k¡ uhps of.kZr gSa: 

Hydrazinolysis çksVhu dks 100°C ij futZy 

gkbMªsathu ¼H2N-NH2½ ds lkFk lalkf/kr fd;k tkrk gSA blfy,] 

i‚yhisIVkbM J̀a[kyk ds lHkh vehuks vEy gkbMªSthu ds lkFk vfHkfØ;k 

djrs gSa vkSj vehuks vEy gkbMªStkbM esa ifjofrZr gks tkrs gSaA ysfdu] 

dkcksZfDly VfeZuy ls tqM+k vehuks vEy vfHkfØ;k ugha djrk gS vkSj 

Lora= vehuks vEy ds :i esa jgrk gSA bl Lora= vehuks vEy dks 

o.kZys[ku fo'ys"k.k ¼bl ikBîØe ds Cy‚d I dks ns[ksa½ }kjk ìFkd vkSj 

igpkuk tk ldrk gSA 

(LiAlH4) C

çksVhu dk fo'ys"k.k bl fof/k }kjk vip;u dh çfØ;k }kjk fd;k 

tkrk gSA ,d vydksgy esa isIVkbM J̀a[kyk ds var esa Lora= α&vehuks 

lewg dk vip;u LiAlH4 }kjk fd;k tkrk gSA bl vip;u dh çfØ;k 

dks iwjk djus ds ckn] çksVhu ds ckn ds vEy gkbMªksfyfll fd;k tkrk 

gS vkSj ,d ,dy Lora= vydksgy ds lkFk Lora=&vehuks vEy çkIr 

fd;k tkrk gSA bl ,dy Lora= vydksgy us C&VfeZuy vo'ks"kksa dk 

n'kkZrk gSA 

 

Enzymatic analysis or carboxypeptidase based analysis  

çksVhu ds C&VfeZul ds fo'ys"k.k dk lcls vkSj yksdfç; rjhdk ,atkbeh 

fo'ys"k.k ;k dkcksZfDlisIVkbMst vk/kkfjr fo'ys"k.k gSA ,atkbe dkcksZfDlisIVkbMst 

çksVhu ds C&VfeZul ls vehuks vEy vo'ks"kksa dks Øec) rjhds ls gVkrk gSA 

çksVhu ds C&VfeZul ls Lora= vehuks vEy dks o.kZys[ku fo'ys"k.k }kjk i`Fkd 

vkSj igpkuk tk ldrk gSA 

: ,d isIVkbM dks QsfuyFkk;ksdkckZe‚;y ¼PTC½ O;qRiUu nsus ds fy, Qsfuy 

I vkblksFkk;kslkbusV ls fØ;k fd;k tkrk gSA 
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Phenyl isothiocyanate

+CC6H5N S H
3
N
+

NHC6H5NHCNHCHC PEPTIDE  

S

  

R

  

O

CHC NH PEPTIDE

O

PTC derivative

R

  

: futZy foyk;d esa gkbMªkstu DyksjkbM ds lkFk vfHkfØ;k ij] PTC 

O;qRiUu ds Fkk;ksdkckZe‚;y lYQj ,u&Nksj vehuks vEy ds dkckZe‚;y dkcZu ij 

geyk djrs gSaA ,u&Nksj vehuks vEy dks isIVkbM ds 'ks"k ls fFk;kktksyksu O;qRiUu ds 

:i esa vyx fd;k tkrk gSA 

CHN

CC

OS

H R

NH PEPTIDEC
6
H

5
NH

HCl
C

S

N

C

CH

C
6
H

5
NH

R

O + H
3
N
+

PEPTIDE

ThialozonePTC derivative Remainder of peptide

: ,d ckj cuus ds ckn] fFk;ktksyksu O;qRiUu ,d vf/kd fLFkj  

QsfuyFkk;ksgkbMsaVksbu ¼PTH½ O;qRiUu ds fy, leko;for ¼isomerizes½ gksrk gS] tks 

i`Fkd fd;k x;k vkSj fo'ks"krk jgh gS] ftlls ,u&Nksj vehuks vEy dh igpku gksrh 

gSA isIVkbM ds 'ks"k ¼pj.k 2 esa xfBr½ dks vyx fd;k tk ldrk gS vkSj ,d nwljs 

,MeSu vi?kVu ds v/khu fd;k tk ldrk gSA 
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Thialozone PTH derivative

fp= 6-5 ,MeSu ds vi?kVu ds lHkh pj.kksa dk fp=.k 

C-  

dkcksZfDlisIVkbMstst ,atkbe gksrs gSa tks Øfed :i ls i‚yhisIVkbM ds 

C&VfeZuh ls vehuks vEy ds vo'ks"kksa dks rksM+rs gSaA pkj dkcksZfDlisIVkbMstst 

¼,] ch] lh] vkSj okbZ½ lkekU; mi;ksx esa gSaA dkcksZfDlisIVkbMst A ¼cksokbu 

vXU;k'k; ls½ çksyhu] vkftZfuu vkSj ykbflu dks NksM+dj lHkh vo'ks"kksa ds 

C&VfeZuy isIVkbM ca/k dks gkbMªksykbt djrs gSA dkcksZfDlisIVkbMst ch rHkh 

çHkkoh gksrk gS tc vkftZuhu ;k ykbflu vo'ks"k C& VfeZuy ij fLFkr gksA 

bl çdkj] dkcksZfDlisIVkbMst , vkSj ch dk feJ.k çksfyu dks NksM+dj fdlh 

Hkh C&VfeZuy vehuks vEy dks vyx djrk gSA fuEcw&oa'k ds iÙkksa ls 

dkcksZfDlisIVkbMst lh vkSj ;hLV ls dkcksZfDlisfIVMsl okbZ fdlh Hkh 

C&VfeZuy vo'ks"kksa ij fØ;k djrk gS ¼rkfyd &6-1 ½A  
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 lzksr vkSj dkcksZfDlisIVkbMst dh fof'k"Vrk 

dkcksZDlhisIVhMst A cksohu isufØ;kt Rn  Arg, Lys, Pro; Rn-1  Pro 

dkcksZDlhisIVhMst B 

 

cksohu isufØ;kt 

 

Rn  Arg, Lys, Rn-1  Pro 

 

dkcksZDlhisIVhMst C ldZl yhOt All free C-terminal residues; pH 

optimum = 3.5 

dkcksZDlhisIVhMst Y ;hLV All free C-terminal residues, but 

slowly with Rn = Gly 

dbZ dkcksZfDlisIVkbMst  ,atkbeksa esa ls ,d }kjk ,atkbesfVd C&VfeZuy vehuks 

vEy Dyhost fo'ys"k.k dk rhoz vkSj mfpr rjhdk gSA D;ksafd NksVk isIVkbM 

mRikn Hkh ,atkbeh Dyhost ds v/khu gS] vfHkfØ;k dh fLFkfr;ksa dks fu;af=r 

djus ds fy, /;ku nsuk pkfg, rkfd Øfed njkj ds mRiknksa dh lgh fuxjkuh 

gks ldsA fuEufyf[kr mnkgj.k bl fo'ks"krk dks fn[kkrk gS C&VfeZuy vuqØe 

okys isIVkbM: Xykbflu&lsjhu&Y;wflu dks dkcksZfDlisIVkbMst Dyhost ds 

v/khu fd;k tkrk gS] vkSj bl vfHkfØ;k esa Lora= vehuks vEy dk fo'ys"k.k 

c<+rs le; varjky ij fd;k tkrk gSA Y;wflu dks igys] lsjhu nwljs vkSj 

Xykbflu rhljs] tSlk fd vuqØfed fo'ys"k.k }kjk çnf'kZr fd;k x;k gSA  

çksVhu vuqØe.k ¼laiw.kZ N&VfeZuy vkSj C&VfeZuy fo'ys"k.k½ lcls egRoiw.kZ 

tkudkjh nsrk gSA bl vkdM+sa dk mnkgj.k uhps fn;k x;k gSa: 

➢ ,d çksVhu ds vuqØe dh tkudkjh bldh dk;Zfof/k dks le>kus esa cgqr 

vko';d gSA 

➢ çksVhu dh f=&vk;keh lajpuk dks vehuks vEy  vuqØe dh tkudkjh }kjk 

le>k;k x;k gSA 

➢ vehuks vEy vuqØe RNA esa vkuqoaf'kd lans'k vkSj f=&vk;keh lajpuk ds 

chp ,d laca/k çnku djrk gS tks çksVhu tSfod dk;Z djrk gSA 

➢ vehuks vEy vuqØe fu/kkZj.k vk.kfod jksxfoKku dk ,d vfuok;Z fgLlk 

gSA vehuks vEy vuqØe esa ifjorZu çksVhu ds vlkekU; dk;Z dk mRiknu 

dj ldrk gS vkSj blds ifj.kkeLo:i jksx dk fodkl gks ldrk gS] tSls 

fldy lsy ,uhfe;k vkSj flfLVd QkbczksfllA 

➢ fodklewyd bfrgkl Hkh çksVhu vuqØe.k }kjk fu/kkZfjr fd;k tkrk gSA 

çksVhu vU; vehuks vEy vuqØe ls feyrk tqyrk gS] ;fn muds ikl ,d 

lkekU; iwoZt gSA blfy, Øfed fodkl esa vk.kfod ?kVukvksa dks vehuks 

vEy vuqØeksa ls irk yxk;k tk ldrk gSA 
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1- çksVhu vuqØe.k D;k gS\ 

2- çksVhu vuqØe.k dk vkfo"dkj djus okyk igyk oSKkfud dkSu gS\ 

3- N&VfeZuy vkSj C&VfeZuy fo'ys"k.k dk vFkZ D;k gS\ 

4- ladsr nsa fd fuEufyf[kr dFku lgh gSa ;k xyr: 

i. çksVhu dks 100° C ij futZy gkbMªsathu ¼H2N-NH2½ ds lkFk 

mipkfjr fd;k tkrk gSA blfy,] i‚yhisIVkbM J̀a[kyk ds lHkh 

vehuks vEy gkbMªSthu ds lkFk vfHkfØ;k djrs gSa vkSj vehuks  

vEy gkbMªStkbM esa ifjofrZr gks tkrs gSaA 

ii. vydksgy esa isIVkbM J̀a[kyk ds var esa eqä α& vehuks lewg dk 

vip;u LiAHH4 }kjk dh tkrh gSA 

iii. çksVhu ds C&VfeZul ds fo'ys"k.k dk lcls vk/kqfud vkSj yksdfç; 

rjhdk ,atkbeh fo'ys"k.k ;k dkcksZfDlisIVkbMst vk/kkfjr fo'ys"k.k 

gSA 

iv. dkcksZfDlisIVkbMst ,  ¼cksokbu vXU;k'k; ls½ çksfyu] vkftZfuu 

vkSj ykbflu dks NksM+dj lHkh vo'ks"kksa ds C& VfeZuy isIVkbM 

ca/k  dks gkbMªksykbt djus ds fy, vPNh rjg ls dke djrk gSA 

 

 

vc rd geus lsaxj] ,MeSu vkSj dkcksZfDlisIVkbMst vk/kkfjr çksVhu vuqØe.k ds ckjs 

esa v/;;u fd;k gSA bdkbZ ds bl Hkkx esa vki çksVhu ds VqdM+ksa ds fuekZ.k ds fy, 

mi;ksx fd, tkus okys fofHkUu rjhdksa ds ckjs esa v/;;u djsaxsA 

 

çksVhu ds fo'ys"k.k ds nkSjku] dbZ ifjfLFkfr;ka vkrh gSa tks isIVkbM ds VqdM+ksa 

esa çksVhu dks Dyho djus dh xq.k gksrh gSA çksVhu ;k i‚yhisIVkbM] ftlesa 40 

ls 100 ls vf/kd vehuks vEy  gksrs gSa] dks lh/ks vkxs ds rjhds ls vuqØfer 

ugha fd;k tk ldrk gSA çksVhu ;k i‚yhisIVkbM~l ds Dyhost dh vko';drk 

gksrh gS] ,sls Dyhost esa çksVhu ;k i‚yhisIVkbM ds VqdM+s mRiUu gksrs gSa] ftuesa 

vehuks vEy dh la[;k de gksrh gSA çksVhu ;k i‚yhisIVkbM dh rqyuk esa bu 

VqdM+ksa esa vehuks vEy dh la[;k ges'kk de gksrh gS] ftlls ;s VqdM+s mRiUu 

gksrs gSaA iwjh çfØ;k dks çksVhu ds fo[kaMu ;k çksVhu ;k i‚yhisIVkbM ds VqdM+s 

ds mRiknu ds :i esa tkuk tkrk gSA 

çksVhu ;k i‚yhisIVkbM ds VqdM+s dks ,atkbeh Dyhost ;k ewy çksVhu ds 

jklk;u }kjk mRikfnr fd;k tk ldrk gSA ,atkbesfVd rjhdksa esa vf/kd 
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lkekU; vehuks vEy ds fudV Dyho djus dh ço`fÙk gksrh gSA bl laca/k esa] ;s 

fof/k;ka ,d çksVhu ls 50 ;k vf/kd isIVkbM dk mRiknu djrh gSaA jklk;fud 

fof/k;ksa ls cM+s VqdM+s mRiUu gksus dh laHkkouk gSA ;s fof/k;ka de lkekU; 

vehuks vEy esa Dyhost dks fØ;kfUor djrh gSa vkSj nks ;k rhu cM+s isIVkbM 

dk mRiknu djrh gSaA  

 

çksVhu ;k i‚yhisIVkbM ds [kaMks dh mRifÙk ds fy, dbZ fof'k"V ,atkbeksa dk 

mi;ksx fd;k tkrk gSA ;s ,atkbe çksVh,t gSa] ftUgsa vkxs ,aMksisIVkbMst vkSj 

,DlksisIVkbMst esa foHkkftr fd;k x;k gSA  ,aMksisIVkbMst  os ,atkbe gksrs gSa tks 

vkarfjd isIVkbM ca/k ds gkbMªksfyfll dks mRçsfjr djrs gSaA ,DlksisIVkbMst os 

,atkbe gksrs gSa tks N ;k C&VfeZuy vehuks vEy vo'ks"kksa ds gkbMª‚fyfll dks 

mRçsfjr djrs gSa ¼çfr Nksj½A 

,DlksisIVkbMstst vkSj ,aMksisIVkbMstst mudh fØ;k ds fy, cgqr fof'k"V gSaA os 

ml ca/k ij fØ;k djrs gSa ftls fof'k"V vehuks vEy vo'ks"kksa ds lkFk Dyho vkSj 

¶ySafdax fd;k tkuk gSA bl ca/k dks dSaph isIVkbM ca/k ds :i esa tkuk tkrk gS 

¼fp=&6-6½ A 

    Scissile
peptide bond

NH CH   C

O

NH CH C

O
Rn-1 Rn

   

 
 

fp=&6-6  ,d çksVhu dk dSaph isIVkbM ca/kA 

;gka] fof'k"Vrk dk vFkZ vehuks vEy vo'ks"kksa ds lanHkZ esa gS tks çksVh,t 

¼,aMksisIVkbMst vkSj ,DlksisIVkbMst½ }kjk ekU;rk çkIr gSa vkSj mudh mifLFkfr 

çksVhu ;k i‚yhisIVkbM~l esa vko';d gSA çksVhu ;k i‚yhisIVkbM esa bu vehuks 

vEy vo'ks"kksa dh mifLFkfr ds fcuk] ,aMksisIVkbMst vkSj ,DlksisIVkbMst }kjk 

dksbZ fØ;k ugha dh tkrh gSA 

Endopeptidases

dbZ ,aMksisIVkbMst  dk mi;ksx çksVhu ;k i‚yhisIVkbM ds VqdM+ksa ds  mRifÙk ds 

fy, fd;k tkrk gSaA  fVªfIlu] dkbeksfVªfIlu] bykLVst] isfIlu] FkeksZykbflu vkSj 

,aMksisIVkbMst gSaA bu ,atkbeksa ds ckjs esa vf/kd tkuus ds fy, rkfydk 6-2 dk 

lUnHkZ ysaA 
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: lzksr vkSj ,aMksisIVkbMst dh fof'k"Vrk 

fVªfIlu cksohu isufØ;kt Rn-1 = 
positively 
charges 
residues: Arg, 

Lys; Rn  Pro 

Highly 
specific 

dkbeksfVªfIlu cksohu isufØ;kt Rn-1 = bulky 
hydrophobic 
residues: Phe, 

trp, Tyr; Rn  
Pro 

Cleae more 
slowly for 
Rn-1 = Asn, 
His, Met, 
Leu 

bykLVst cksohu isufØ;kt Rn-1 = small 
neutral 
residues: Ala, 
Gly, Ser, Val; 

Rn  Pro 

 

FkeksZykbflu csdhyl 

FkeksZizksVksykbfVDl 

Rn = lle, Met, 
Phe, Trp, Tyr, 

val; Rn-1  Pro 

Ocassionaly 
cleavea at 
Rn = Ala, 
Asp, His, 
Thr: heat 
stable 

isfIlu Cksohu xSfLVªd 

eqdkslk 

Rn = Leu, Phe, 

Trp, Tyr; Rn-1  
Pro 

Also others; 
quite 
nonspecific; 
pH optimum 
= 2 

,aMksisIVkbMst LVsQhyksdksdl 

vkWjl 

Rn-1 = Glu  

 

,DlksisIVkbMstst (Exopeptidases) 

,DlksisIVkbMstst dk mi;ksx çksVhu ;k i‚yhisIVkbM ds VqdM+s dh mRifÙk ds 

fy, Hkh fd;k tkrk gSA Y;wflu vehuks isIVkbMst N&VfeZuy vehuks vEy 

Y;wflu dks Dyho djrk gS vkSj N&VfeZuy ij fLFkr  çksyhu dks Dyho ugha 

djrk gSA vehuks isIVkbMsts ,e lHkh N&VfeZuy vo'ks"kksa dks Dyho djrk gSA  

dkcksZfDlisIVkbMst ,] vkftZuhu] ykbflu vkSj  çksyhu dks NksM+dj lHkh N& 

VfeZuy vo'ks"kksa dks Dyho djrk gSA dkcksZfDlisIVkbMst ch vxys vo'ks"k ds :i 

esa çksyhu dh vuqifLFkfr dh fLFkfr esa C&VfeZuy vkftZfuu vkSj ykbflu dks 

Dyho djrk gSA dkcksZfDlisIVkbMst lh Dyho  C& VfeZuy vo'ks"kA 

 

çksfV;ksfyfll ds dbZ mPp fof'k"V jklk;fud rjhds miyC/k gSa] lcls O;kid :i 

ls lk;ukstsu czksekbM ¼CNBr½ Dyhost dk mi;ksx fd;k tkrk gSA CNBr esfFkvksfuu 

vo'ks"kksa ij fØ;k djrk gSA dbZ vU; jklk;fud fof/k;ka i‚yhisIVkbM dk fof'k"V 
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fo[kaMu nsrh gSa] ftlesa pH 9 esa gkbMª‚fDly vehu ¼NH2OH½ }kjk 

,sLisjkthu&Xykbflu ca/k ij Dyhost vkSj gYds vEyh; ifjfLFkfr;ksa esa 

,LikfVZy&çksfyy ca/kksa  esa p;ukRed gkbMªksfyfll 'kkfey gSa ( )A  

 i‚yhisIVkbM Dyhost ds fy, ;gka of.kZr fofHkUu çfØ;kvksa dk lkjkaf'kr 

–';A 

 

BNPS LdSVksy  

fVªIVksQSu vo'ks"kksa dk C&VfeZuy i{k ,u& czksekslfDlfuekbM 

o& vk;ksMkslkscsUtks,V 

lk;ukstsu czksekbM esfFkvksfuu vo'ks"kksa dk C&VfeZuy i{k 

gkbMª‚fDlyvehu ,sLisjkthu&Xykbflu ca/k 

2&ukbVªks&5&Fkk;kslk;ukscsUtks,V flLVhu vo'ks"kksa dk N&VfeZuy i{k 

 

çksVhu ds çkFkfed vuqØe ds fu/kkZj.k esa] ,atkbeSfVd vkSj ;k jklk;fud tSls rjhdksa 

dk O;kid :i ls mi;ksx fd;k tkrk gSA ,slk djus ls vfrPNknh isIVkbM 

¼Overlapping peptide½ çkIr fd;k tk ldrk gSA ;g i‚yhisIVkbM esa fofHkUu lkbVksa 

ij fofHkUu ,tsaVksa dh fof'k"V fØ;k ds dkj.k gSA vehuks vEy vuqØe dk fu/kkZj.k 

djus esa vfrPNknh isIVkbM cgqr mi;ksxh gksrs gSaA vfrPNknh isIVkbMstst ;k çksVhu 

ds [kaMks ds nks lsV fVªfIlu dk mi;ksx djds blds vkftZuhu ;k ykbflu vo'ks"kksa 

dks i‚yhisIVkbM dks Dyho djus ds fy, fd, tkrs gSa vkSj ,d vyx vfHkfØ;k esa] 

CNBr dk mi;ksx djds blds lHkh esfFk;ksfuu vo'ks"k dks NksM+ nsrs gSa ¼fp= &6-7½A 

çksVhu ds çkFkfed vuqØe ds fu/kkZj.k esa] ,atkbeSfVd vkSj ;k jklk;fud tSls rjhdksa 

dk O;kid :i ls mi;ksx fd;k tkrk gSA ,slk djus ls vfrPNknh isIVkbM 

¼Overlapping peptide½ çkIr fd;k tk ldrk gSA ;g i‚yhisIVkbM esa fofHkUu lkbVksa 

ij fofHkUu ,tsaVksa dh fof'k"V fØ;k ds dkj.k gSA vehuks vEy vuqØe dk fu/kkZj.k 

djus esa vfrPNknh isIVkbM cgqr mi;ksxh gksrs gSaA vfrPNknh isIVkbMstst ;k çksVhu 

ds [kaMks ds nks lsV fVªfIlu dk mi;ksx djds blds vkftZuhu ;k ykbflu vo'ks"kksa 

dks i‚yhisIVkbM dks Dyho djus ds fy, fd, tkrs gSa vkSj ,d vyx vfHkfØ;k esa] 

CNBr dk mi;ksx djds blds lHkh esfFk;ksfuu vo'ks"k dks NksM+ nsrs gSa ¼fp= &6-7½A 
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CNBr CNBr (CNBr fragment)

Phe-Trp-Met-aly-Ala-Lys-Leu-Pro-Met-Asp-alg-Arg-Cys-Ala-Gln

Trypsin Trypsin (Trypsin fragment) 

CNBr

 

1- ,DlksisIVkbMstst vkSj ,aMksisIVkbMstst dks ifjHkkf"kr djsa\ 

2- ,aMksisIVkbMstst ds rhu mnkgj.k nhft,\ 

3- dSaph ca/k ¼scissile bond½ D;k gS\ 

4- ladsr nsa fd fuEufyf[kr dFku lgh gSa ;k xyr: 

i. fVªfIlu] dkbeksfVªfIlu vkSj isfIlu ikpu ,atkbe gksrs gSaA 

ii. ,DlksisIVkbMstst vkSj ,aMksisIVkbMstst mudh fØ;k ds fy, fof'k"V ugha 

gSaA 

iii. çksVhu ;k i‚yhisIVkbM ftlesa 40 ls 100 ls vf/kd vehuks vEy  gksrs 

gSa] mUgsa ljy rjhds ls vuqØfer ugha fd;k tk ldrk gSA 

iv. ,aMksisIVkbMst V8 cksokbu vXuk'k; ls mRikfnr gksrk gSA 

v. isfIlu dk mRiknu cksokbu vkek'k; 'ys"ey f>Yyh ¼gastric mucosa½ 

ls gksrk gSA 

 

 

vc rd geus çksVhu ds fo[kaMu ds ,atkbesfVd vkSj jklk;fud rjhdksa dk vUos"k.k 

fd;k gSA bl [kaM esa ge MkblYQkbM ca/k dh igpku djus vkSj çksVhu vuqØe.k ds 

laca/k esa bls rksM+us dh vko';drk ds ckjs esa tkusaxsA 

(Disulfide bond) 

MkblYQkbM ca/k ,d lgla;kstd ca/k gSA ,d MkblYQkbM ¼&S&S&½ nks flLVhu 

vo'ks"kksa ds lYQgkbMªhy lewgksa ¼&SH½ }kjk fufeZr gksrk gSA çksVhu esa MkblYQkbM 

ca/k ds xBu ds ckn] nks flLVhu vo'ks"kksa dks flLVhu esa cny fn;k tkrk gS 

¼fp=&6-8½A MkblYQkbM ca/k ,d ,dy isIVkbM J̀a[kyk ds lkFk&lkFk fofHkUu 
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i‚yhisIVkbM J̀a[kykvksa ds chp esa curk gSA MkblYQkbM ca/k çksVhu ds lajpukRed 

jpuk vkSj fLFkjrk ds fy, ftEesnkj gS ¼BBCCT&101 ds bdkbZ &4 dk lanHkZ ysa½A 

Disulfide bond

H3N CH

CH2

COO
−

SH

SH

CH2

CH

COO
−

NH3

+

+

H3N CH

CH2

COO
−

S

S

CH2

CH

COO
−

NH3

+

+

Cystine

Cysteine

Cysteine

 

 nks flLVhu vo'ks"k MkblYQkbM ca/k ds ek/;e ls ,d lkFk tqM+rs gSa vkSj 

,d flLVhu v.kq cukrs gSaA

 

MkblYQkbM ca/k nks flLVhu vo'ks"kksa ds chp Fkk;ksy lewgksa ¼&SH½ ds v‚Dlhdj.k 

}kjk curs gSaA çksVhu esa MkblYQkbM ca/k xBu ,d çdkj dk lgla;kstd la'kks/ku 

gSA ;g ,d mRØe.kh; çfØ;k ¼reversible process½ gSA MkblYQkbM ca/k ds xBu 

ds fy, v‚Dlhdj.k dh vko';drk gksrh gS vkSj vip;u vfHkfØ;k bl ca/k dks 

rksM+us ds fy, ftEesnkj gS ¼fp=&6-9½A v‚Dlhdj.k vfHkfØ;k ,d gh çksVhu 

¼var%&vk.kfod½ ds Hkhrj ;k fofHkUu çksVhu ¼varj&vk.kfod½ ds Hkhrj dh tkrh gSA 

var: vk.kfod MkblYQkbM vuqc) çksVhu jkbcksU;wfDy;st] balqfyu] ykblkstkbe 

vkfn gksrs gSa tcfd varj&vk.kfod MkblYQkbM vuqc) çksVhu ,aVhc‚Mh dh gYdh 

vkSj Hkkjh J̀a[kyk,a gksrh gSaA cká dksf'kdh; çksVhu vkerkSj ij MkblYQkbM&vuqc) 

gksrs gSa D;ksafd dksf'kdkfoys; ¼cytosol½ ds vanj dh fLFkfr de gks jgh gS vkSj ;g 

flLVhu ds vfLrRo ds fy, ,d vko';d fLFkfr gSA cká dksf'kdh; çksVhu ds dqN 

mnkgj.k {kkjh; Q‚LQsVst ] hGH ¼ekuo o`f) g‚eksZu½] Xywdkst &1 Q‚LQsVst] IGF-I 

¼baVjQsj‚u tSls o`f) dkjd I½] BPTI ¼cksokbu vXuk'k;h fVªfIlu vojks/kd vkSj 

Ård Iykft~eukstsu mRçsjd½  gSaA mfpr vkSj =qfV eqä MkblYQkbM ca/k xBu dks 

dksf'kdh;  ,atkbeksa tSls çksVhu MkblYQkbM vkblksejstst  }kjk lgk;rk çnku dh 

tkrh gSA cgqr vf/kd çpqj ek=k esa dksf'kdh; çksVhu MkblYQkbM&vuqc) gksrs gSaA 

oxidation

protein

CH2

SH

   

protein

CH2

SH

   

protein

CH2

S

   

CH2

S

   

protein

reduction

+ + 2H+ + 2e
−

The disulfide bond
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 MkblYQkbM ca/k xBu v‚Dlhdj.k çfØ;k ds ek/;e ls gksrk gSA 

 

çksVhu vuqØe fo'ys"k.k esa] MkblYQkbM ca/k dh vofLFkfr vkSj la[;k dks fu/kkZfjr 

djuk egRoiw.kZ gSA ewy çksVhu ¼;kuh iw.kZ MkblYQkbM lsrq ds lkFk½ dks dbZ NksVs 

isIVkbM dk mRiknu djus ds fy, çksVh;ksfyfVd ,atkbe ¼tSls fVªfIlu½ ls Dyho  

fd;k tkrk gSA bu çfØ;kRed pj.kksa ds ckn] çksVhu ds mfpr vuqØe.k ds fy, 

MkblYQkbM ca/kks dks rksM+uk vko';d gSA ;g rksM+us dh çfØ;k ijQ‚feZd vEy] 

2&edsZIVks,Fksu‚y vkSj DTT ¼MkbFkk;ksFkzhVksy½ }kjk dh tkrh gSA ifj.kkeLo:i Lora= 

lYQhfMªy lewg rc v‚Dlhtu }kjk v‚Dlhdj.k ds ek/;e ls MkblYQkbM ca/kks dks 

fQj ls cuus ls  jksdus ds fy, vkerkSj ij vk;ksMks,lhVsV ¼ICH2COOH½ ds lkFk 

mipkj }kjk vYdkbysV fd;k tkrk gSA iwjh çfØ;k dks fp= 6-10 esa n'kkZ;k x;k gSA 

vc] i‚yhisIVkbM ds i`FkDdj.k vkSj vuqØe.k dks fd;kZfUor fd;k tkrk gSA 
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Dithiothreitol (DTT)

 

  

(Significance of disulfide bond)

çksVhu vkSj isIVkbM dh ewy lajpukvksa dk fLFkjhdj.k dbZ çdkj ds var% fØ;kvksa 

¼interactions½ }kjk fd;k tkrk gSA bu var% fØ;kvksa dks çR;{k ;k vçR;{k :i ls 

v.kq ds oyu ¼folding½] jpuk ¼conformation½ vkSj yksp ¼flexibility½ ds fy, 

ftEesnkj crk;k tkrk gSA bu var% fØ;kvksa esa ls vf/kdka'k] mnkgj.k ds fy, 

gkbMªkstu ca/k vkSj gkbMªksQksfcd var% fØ;k,a xSj&lgla;kstd vkSj vis{kk—r uktqd 

gSaA nwljs i{k esa] lgla;kstd var%fØ;k vkerkSj ij etcwr gksrh gSA ;s var%fØ;k eq[; 

:i ls isIVkbM esa fLFkjrk vkSj jpuk ij ,d cM+k çHkko ykxw djus ds fy, mÙkjnk;h 

gSa] ftuds NksVs vkdkj ds dkj.k de vkSj detksj gkbMªksQksfcd var%fØ;k djus dh 
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ço`fÙk gksrh gSA ,d lgla;kstd var%fØ;k dk lcls O;kid fp=.k MkblYQkbM ca/k 

gSA 

çksVhu esa MkblYQkbM ca/k dh fofHkUu egRoiw.kZ Hkwfedk,¡ gSaA buesa ls dqN uhps of.kZr 

gSa: 

1. lkekU; egRo ds rgr] çksVhu ds Å"ekxfrdh; ¼thermodynamic½ fLFkjrk c<+kus 

ds fy, MkblYQkbM ca/k mÙkjnk;h gksrs gSaA ;g Å"ekxfrdh; fLFkjrk mUgsa cká 

dksf'kdh; okrkoj.k esa fo—rhdj.k vkSj vi?kVu ds çfr de laosnu'khy cukrh gS 

vkSj lkFk gh rkieku vkSj pH ds pje lhekvksa ds f[kykQ vf/kd çfrjks/k 

(resistance) çnku djrh gSA 

2. MkblYQkbM ,atkbe dh mRçsjd Hkwfedk esa Hkh Hkkx ysrk gSaA ;g Hkwfedk 

Fkk;ksjsM‚fDlu tSls ,atkbe esa fn[kkbZ nsrh gSA Fkk;ksjsM‚fDlu esa] ;g vius iwaN 

lewgksa ds v‚Dlhdj.k fLFkfr ds ek/;e ls dksf'kdh; jsM‚Dl laosnd ds :i esa 

dk;Z djrk gSA 

3. çksVhu esa dbZ MkblYQkbM esa dksbZ çR;{k dk;kZRed Hkwfedk 'kkfey ugha gS] dqN 

gn rd mudk çeq[k y{; çksVhu ds ljapuk  dks lajf{kr djuk gSA fuf'pr 

ekeyksa esa] ljapukRed ifjorZu bu ca/kks  ds vip;u  vkSj v‚Dlhdj.k ls tqM+s 

gksrs gSa tks çksVhu dks fofo/k xfrfof/k;ksa ;k dk;ksaZ ds chp ys tkus ¼shuttle½ dh 

vuqefr nsrs gSaA 

 

1. çksVhu ;k i‚yhisIVkbM esa MkblYQkbM ca/k dks ifjHkkf"kr djsa\ 

2. MkblYQkbM ca/k cukus ds fy, dkSu lk vehuks vEy  ftEesnkj gS\ 

3. nks jklk;fud ;kSfxdksa dk uke crkb, tks çksVhu ;k i‚yhisIVkbM esa 

MkblYQkbM dks vipf;r djus ds fy, mi;ksx fd, tkrs gSa\ 

4. ladsr nsa fd fuEufyf[kr dFku lgh gSa ;k xyr: 

i. MkblYQkbM ca/k dk Dyhost  2&edsZIVks,Fksu‚y }kjk fd;k tk ldrk gSA 

ii. vk;ksMks,lhVsV dk mi;ksx MkblYQkbM ca/kks ds iqu% cuus ls  jksdus ds 

fy, fd;k tkrk gSA 

iii. esfFk;ksuhu çksVhu ;k i‚yhisIVkbM esa MkblYQkbM ca/k dks  cukus ds fy, 

ftEesnkj gSA 

iv. vehuks vEy ;qä lHkh lYQj çksVhu ;k isIVkbM esa MkblYQkbM ca/k cukus 

ds fy, ftEesnkj gksrs gSaA 
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• çksVhu vuqØe.k ,d fof/k ;k –f"Vdks.k ;k rduhd gS tks çksVhu ds vehuks vEy 

vuqØe dks LFkkfir djus ds fy, ykxw fd;k tkrk gSA ,d çksVhu dk vehuks 

vEy  uqØe ¼ftls çkFkfed lajpuk Hkh dgk tkrk gS½ çksVhu Jà[kyk esa vehuks 

vEy dk Øe gSA 

• lsaxj dh igyh lQyrk Øe'k% 1952 vkSj 1951 esa cksokbu balqfyu] , vkSj ch 

ds nks i‚yhisIVkbM J̀a[kykvksa ds iw.kZ vuqØe dks fu/kkZfjr djuk FkkA blls igys 

;g O;kid :i ls ekuk tkrk Fkk fd çksVhu dqN vukdkj ¼amorphous½ FksA 

• bu vuqØeksa dks fu/kkZfjr djus esa] lsaxj us lkfcr fd;k fd çksVhu esa ,d 

fu'fpr jklk;fud lajpuk gSA 1958 esa] mUgsa "fo'ks"k :i ls balqfyu dh çksVhu 

dh lajpuk ij muds dke ds fy, ‘jlk;u foKku’ esa ukscsy iqjLdkj fn;k 

x;kA çksVhu lajpuk ds N&VfeZuy i{k ls vehuks vEy vuqØe.k N&VfeZuy 

fo'ys"k.k ds :i esa tkuk tkrk gSA blh rjg] çksVhu lajpuk ds C&VfeZuy i{k 

ls vuqØe.k dks C&VfeZuy fo'ys"k.k ekuk tkrk gSA 

• N&VfeZuy ij vehuks vEy vo'ks"kksa dks dbZ rjhdksa ls igpkuk tk ldrk gSA 

rhu O;kid :i ls mi;ksx fd, tkus okys N&VfeZuy dk;Z&ç.kkyh gSa: 

2]4&MkbukbVªks¶yksjkscsathu ¼DNFB½ fof/k] 1&MkbesfFkyvehuks us¶Fkyhu 

lYQksuhy DyksjkbM ¼Msafly DyksjkbM; DNS&CL½ fof/k vkSj 

QsfufylksFkk;kslkbusV ¼PITC½ fof/k ;k ,MeSu vi?kVu fof/kA 

• i‚yhisIVkbM ds C&VfeZuy vo'ks"kksa dh igpku ds fy, fo'ys"k.k ds de rjhds 

miyC/k gSaA lcls O;kid :i ls bLrseky dh tkus okyh fof/k;ka 

gkbMªksftuksfyfll vkSj LiAlH4 ¼fyfFk;e ,Y;wehfu;e gkbMªkbM½ C&VfeZul dk 

vip;u gSaA lexz vehuks vEy inkFkZ dk fu/kkZj.k vkSj çR;sd isIVkbM ds fy, 

vehuks & ¼N&½ VfeZuy vo'ks"kksa dh igpku us iwjs v.kq ds vuqØe esa dVkSrh dh 

vuqefr nhA 

• ,d oSdfYid –f"Vdks.k Fkk fd ,MeSu }kjk of.kZr gS A ;g isIVkbM ;k iwjs 

çksVhu ds foLrkfjr vuqØeksa ds fu/kkZj.k dh vuqefr nh gS] vkSj O;kid :i ls 

orZeku fnu rd bLrseky fd;k x;k gS A  

• fof/k vehuks vEy vo'ks"kksa dks gVkus vkSj igpkuus ds fy, jklk;fud 

vfHkfØ;kvksa dh ,d J̀a[kyk dks fu;ksftr djrh gS tks fd i‚yhisIVkbM J̀a[kyk 

ds N&VfeZul ij gS] ;kuh vo'ks"k ,d Lora= ,&vehuks lewg ds lkFkA  lkFk 

gh] vuqØe esa vxys vo'ks"k miyC/k djk, tkrs gSa vkSj jklk;fud vfHkfØ;kvksa 

ds mlh Øe ds v/khu gksrs gSaA 

• dkcksZfDlisIVkbMstst C&VfeZuy ls vehuks vEy vo'ks"kksa dks fojfyr ¼trimming½  

djus ds fy, viuh mRçsjd xfrfof/k ds fy, vPNh rjg ls tkuk tkrk gSA 

lqifjfpr dkcksZfDlisIVkbMstst pkj dh la[;k esa gSa tSls: , ] ch] lh] vkSj okbZA 

dkcksZfDlisIVkbMstst ,  ¼cksokbu vXU;k'k; ls½ çksfyu] vkftZfuu vkSj ykbflu 

dks NksM+dj lHkh vo'ks"kksa ds C& VfeZuy isIVkbM ca/k  dks gkbMªksykbt djrk 
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gSA ewy  çksVhu ds jklk;fud ;k ,atkbeh; Dyhost }kjk çksVhu ;k i‚yhisIVkbM 

ds VqdM+s dk mRiknu fd;k tk ldrk gSA 

• jklk;fud fof/k;ksa ls cM+s VqdM+s cuus dh laHkkouk gSA ;s fof/k;ka de lkekU; 

vehuks vEy esa Dyhost dks fØ;kfUor djrh gSa vkSj nks ;k rhu cM+s isIVkbM dk 

mRiknu djrh gSaA 

• ,atkbesfVd fof/k;ksa esa vf/kd lkekU; vehuks vEy ds fudV Dyho djus dh 

ço`fÙk gksrh gSA bl laca/k esa] ;s fof/k;ka ,d çksVhu ls 50 ;k vf/kd isIVkbM dk 

mRiknu djrh gSaA MkblYQkbM ca/k ,d lgla;kstd ca/k gSA ,d MkblYQkbM  

(-S-S-) nks flLVhu vo'ks"kksa ds lYQhfMªy lewgksa ¼&SH½ }kjk fufeZr gksrk gSA 

çksVhu esa MkblYQkbM ca/k ds xBu ds ckn] nks flLVhu ¼cysteine½ vo'ks"kksa dks 

flLVhu ¼cystine½ esa cny fn;k tkrk gSA 

• MkblYQkbM ca/k ,d ,dy isIVkbM J̀a[kyk ds lkFk&lkFk fofHkUu i‚yhisIVkbM 

J`a[kykvksa ds chp esa curk gSA MkblYQkbM ca/k çksVhu ds lajpukRed lajpuk 

vkSj fLFkjrk ds fy, ftEesnkj gSA çksVhu vuqØe fo'ys"k.k esa] ;g MkblYQkbM 

ca/kks dh fLFkfr vkSj la[;k dks fu/kkZfjr fd;k gS A ewy çksVhu ¼;kuh iw.kZ 

MkblYQkbM ca/k½ dks dbZ NksVs isIVkbM dk mRiknu djus ds fy, çksfV;ksfyfVd 

,atkbe ¼tSls fVªfIlu½ ls Dyho  fd;k tkrk gSA bu çfØ;kRed pj.kksa ds ckn] 

çksVhu ds okLrfod vuqØe.k ds fy, MkblYQkbM ca/kks dks rksM+uk vko';d gSA 

;g rksM+us dh  çfØ;k ijQ‚feZd vEy] 2& edsZIVks,Fksu‚y vkSj DTT 

¼MkbFkk;ksFkzhVksy½ }kjk dh tkrh gSA ftlds ifj.kkeLo:i Lora=&lYQhfMªy 

lewgksa dks v‚Dlhtu }kjk v‚Dlhdj.k ds ek/;e ls MkblYQkbM ca/k ds iqu% 

cuus ls jksdus ds fy, vk;ksMks,lhVsV ¼ICH2COOH½ ds lkFk mipkj }kjk {kkfjr 

fd;k tkrk gSA 

 

1- çksVhu vuqØe.k ij foLr̀r ppkZ djsa vkSj N&VfeZuy vkSj C&VfeZuy fo'ys"k.k 

dks Li"V djsaA 

2- ,MeSu vi?kVu fof/k;ksa ds lHkh pj.kksa ij ppkZ djsaA 

3- çksVhu ds C&VfeZuy fo'ys"k.k ij vk/kkfjr dkcksZfDlisIVkbMst esa 'kkfey pj.kksa 

dk fp=.k djsaA 

4- çksVhu vuqØe.k dk egRo fyf[k,A 

 

1- çksVhu vuqØe.k ,d fof/k ;k –f"Vdks.k ;k rduhd gS tks çksVhu ds vehuks vEy 

vuqØe dks LFkkfir djus ds fy, ykxw fd;k tkrk gSA ,d çksVhu dk vehuks 
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vEy vuqØe ¼ftls çkFkfed lajpuk Hkh dgk tkrk gS½ çksVhu Jà[kyk esa vehuks 

vEy dk Øe gSA 

2- lsaxj }kjk çksVhu vuqØe.k dk vkfo"dkj fd;k x;k gSA 

3- çksVhu lajpuk ds N&VfeZuy i{k ls vehuks vEy vuqØe.k N&VfeZuy fo'ys"k.k 

ds :i esa tkuk tkrk gSA blh rjg] çksVhu lajpuk ds C&VfeZuy i{k ls 

vuqØe.k dks C&VfeZuy fo'ys"k.k ekuk tkrk gSA 

4- ¼i½ lgh ¼ii½ lgh ¼iii½lgh ¼iv½lghA 

1- ,aMksisIVkbMstst  oks ,atkbe gksrs gSa tks vkarfjd isIVkbM ca/k ds gkbMªksfyfll 

dks mRçsfjr djrs gSaA ,DlksisIVkbMstst os ,atkbe gksrs gSa tks N ;k C&VfeZuy 

vehuks vEy vo'ks"kksa ds gkbMªksfyfll dks mRçsfjr djrs gSaA 

2- fVªfIlu] dkbeksfVªfIlu vkSj bykLVstA 

3- ,DlksisIVkbMstst vkSj ,aMksisIVkbMstst vius fØ;k ds fy, cgqr fof'k"V gSaA os 

ml ca/k ij fØ;k djrs gSa ftls fof'k"V vehuks vEy  vo'ks"kksa ds lkFk Dyho 

vkSj ¶ySad fd;k tkrk gSA bl ca/k dks dSaph isIVkbM ca/k ds :i esa tkuk tkrk 

gSA 

4- ¼i½ lgh ¼ii½ xyr ¼iii½ xyr] ¼iv½ lghA 

1- MkblYQkbM ca/k ,d lgla;kstd ca/k gSA ,d MkblYQkbM (-S-S-)  çksVhu ;k 

i‚yhisIVkbM esa nks flLVhu vo'ks"kksa ds lYQhfMªy lewgksa ¼&SH½ }kjk fufeZr gksrk 

gSA 

2- flLVhu vEy MkblYQkbM ca/k cukus ds fy, ftEesnkj gSA 

3- çksVhu vkSj i‚yhisIVkbM esa MkblYQkbM dk vip;u djus ds fy, 

2&edsZIVks,Fksu‚y vkSj DTT ¼MkbFkk;ksFkzhVksy½ dk mi;ksx fd;k tkrk gSA 

4- ¼i½ lgh ¼ii½ lgh ¼iii½ xyr] ¼iv½ xyrA 

1- [kaM 6-2 dk lUnHkZ ysaA 

2- [kaM 6-2-2 dk lUnHkZ ysaA 

3- [kaM 6-2-3 dk lanHkZ ysaA 

4- [kaM 6-2-4 dk lUnHkZ ysaA 
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5- [kaM 6-3 dk lanHkZ ysaA 

6- [kaM 6-4-3 dk lUnHkZ ysaA 
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bdkbZ7 

7.1 izLrkouk 

laHkkfor v/;;u ifj.kke 

7.2 nzO;eeku LisDVªe ehfVªd 

fo'ys’k.k vFkok nzO;eku 

LisDVªefefr  

nzO;eku LisDVªefefr nf'kZrk % izLrkouk 

nzO;eku LisDVªefefr nf'kZrk ds fl)kar 

nzO;eku LisDVªe ekih ds vo;o 

nzO;eku LisDVªe ekih % laiw.kZ midj.k 

mi;ksx 

7.3 vuqca/k nzO;eku LisDVªefefr  

izLrkouk 

vuqca/k nzO;eku LisDVªe ekih fl)kar 

vuqca/k nzO;eku LisDVªe ekih ¼midj.k½ 

vuqca/k nzO;eku LisDVªe ekih 

¼fØ;kfof/k½ 

mi;ksx 

7.4 Bksl izoLFkk isIVkbM la'ys’k.k 

izLrkouk 

Bksl izoLFkk isIVkbM la'ys’k.k ds 

fl)kar 

Bksl izoLFkk isIVkbM la'ys’k.k dh 

fØ;kfof/k 

mi;ksx 

7.5 lkjka'k 

7.6 ikBkar iz'u 

7.7 mÙkj 

7.8 vU; lq>kbZ xbZ iqLrdsa 

 

 

fiNyh bdkbZ esa vkius izksVhu ds fofHkUu vyxko vkSj iqFkddju ds fo’k; esa Kku 

izkIr fd;kA vc vi bl bdkbZ esa nzO;eku LisDVªe ekih] vuqca/k nzO;eku LisDVªe 

ekih rFkk Bksl izoLFkk isIVkbM la'ys’k.k ds fo’k; esa i<+us tk jgs gSaA orZeku esa 

nzO;eku LisDVªefefr og fof/k gS ftlds }kjk izksVhu ds fo'ks’k xq.kksa dks tYnh vkSj 

Hkyh izdkj fcuk fdlh =qfV ds tkuk tk ldrk gSA izksVhu ds vk.kfod nzO;eku Kkr 

djus rFkk mudh izkFkfed lajpukvksa dks tkuus ds fy, vU; fof/k;ksa dh rqyuk esa 

;g rduhd vf/kd ykHkizn gS ¼vehuks vEy ds Øe dh lwpuk,a½A vki le> ldrs 

gSa fd izksVhu d s fo'ks’k xq.k fdrus vf/kd egRoiw.kZ gSa D;ksafd izksVhu lHkh 

dksf'kdkvksa@Ård dk ,d izeq[k vo;o gS rFkk izksVhu ds ;g fo'ks’k xq.k@y{k.k] 

izksVhu dh lajpuk] fLFkjrk rFkk fofHkUu HkkSfrd ,oa jklk;fud ifjfLFkfr;ksa esa izksVhuksa 

dh fØ;kfof/k ls lacaf/kr gekjs orZeku Kku ij fuHkZj djrs gSaA vuqca/k nzO;eku 

LisDVªksfefr dk iz;ksx Hkh lajpuk ds O;k[;ku esa fd;k tkrk gSA Bksl izoLFkk 
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la'ys’k.k] isIVkbM ds la'ys’k.k esa iz;ksx gksus okyh ,d lkekU; rduhd gSA lkekU;r% 

isIVkbM dk la'ys’k.k dh bl fof/k esa vehuks vEy J`a[kyk ds dkcksZvkWDlsy lewg ds 

'kh’kZ ls vehuks lewg dh vksj (N-'kh’kZ½ dh vksj gksrk gS] tcfd dksf'kdk esa isIVkbM 

dk tSfod la'ys’k.k foijhr fn'kk esa gksrk gSA bl bdkbZ esa ge nzO;eku LisDVªefefr 

ds fl)kar] mlds vo;o rFkk mlds mi;ksxksa ds fo’k; esa i<+saxsA ;gka ge vuqca/k 

nzO;eku LisDVªe ekih rFkk Bksl izoLFkk isIVkbM la'ys’k.k ds fo’k; esa Hkh tkusaxsA  

bl bdkbZ dk v/;;u djus ds ckn] vki % 

❖ nzO;eku LisDVªefefr ds fl)kar dks tku ik,axs( 

❖ nzO;eku LisDVªefefr ds mi;ksx lh[k ik,axs( 

❖ vuqca/k nzO;eku LisDVªefefr ds fl)kar dh O;k[;k dj ldsaxs( vkSj 

❖ Bksl izoLFkk la'ys’k.k ds mi;ksx ds ckjs esa tku ldsaxsA 

 

nzO;eku LisDVªefefr og rduhd gS ftlds }kjk fdlh Hkh v.kq ds jklk;fud laxBu 

rFkk mldh lajpuk dk fu/kkZj.k fd;k tk ldrk gSA ,slk djus ds fy, loZizFke 

v.kq dks vk;uhdj.k voLFkk esa ifjofrZr djrs gSa rFkk mlds nzO;eku dh x.kuk 

vkos'k vuqikr ds :i esa dh tkrh gSA  

nzO;eku LisDVªefefr dh dgkuh] ts ts FkkWelu uked ,d vaxzst oSKkfud ds [kkst 

dk;ksZa ds lkFk gh izkjaHk gks xbZ FkhA bUgksaus foygsYe ohu ds 'kks/k esa lq/kkj fd;k rFkk 

izFke dSuky fdj.kksa ij vk/kkfjr nzO;eku LisDVªefefr dk fodkl fd;kA nzO;eku 

LisDVªefefr dk iz;ksx 1958 esa vehuks vEy ds fo'ys’k.k ds fy, izkjaHk fd;k x;kA 

;|fi dkyksZ ,aMjlu izFke O;fDr Fks ftUgksaus eSfFky ,LVj ds vk;uhdj.k esa iz;qDr 

izeq[k vk;u [kkstd ij /;ku dsafnzr fd;kA nzO;eku LisDVªefefr dk okLrfod 

ekWMy 1918 rFkk 1919 esa Øe'k% vkjFkj tSQjh MaiLVj rFkk ,Q MCY;w ,LVu us 

fodflr fd;kA blds vfrfjDr gSal MsesYV rFkk oksYQxSax ikWy us 1950 rFkk 1960 

esa vk;u VªSi rduhd dh [kkst dh rFkk HkkSfrdh ds {ks= esa 1989 esa bUgsa ukscsy 

iqjLdj ls lEekfur fd;k x;kA fdlh Hkh tSfod v.kq ds nzO;eku LisDVªefefr 

fo'ys’k.k dh vn~Hkqr fof/k tkWu csusV rFkk dksbZfp rukdk ds }kjk fodflr dh xbZ] 

ftUgsa 2002 esa jlk;u foKku ds {ks= esa ukscsy iqjLdkj fn;k x;kA  
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vU; LisDVªen'khZ rduhdksa dh rqyuk esa nzO;eku LisDVªefefr ds fl)kar cgqr O;kid 

gSA pqacdh; {ks= ls xqtjus okys vkosf'kr d.k] xksykdkj iFk dh f=T;k ij fopfyr 

gks tkrs gSa] ;g fopyu nzO;eku ls vkos'k vuqikr ¼ m nzO;eku@e@vkos'k½ ds 

lekuqikrh gksrk gSA fdlh v.kq ls bysDVªkWu dks fopfyr djus ds fy, bysDVªkWuksa ds 

mPp ÅtkZ okys che dk mi;ksx fd;k tkrk gS ftlls cuus okyk dSV vk;u] 

vk.kfod vk;u dgykrk gSA vk.kfod vk;u dk iqu% fo[kaMu gks tkrk gS rFkk ;g 

NksVs vk;uksa esa ifjofrZr gks tkrk gSA bl izdkj] ,df=r vk;uksa dks ,d che ds :Ik 

esa Qksdl dj pqacdh; {ks= esa Hkstk tkrk gS] ;gka ;g vk;uksa ds nzO;eku ds vuqlkj 

xksykdkj iFk ij fopfyr gks tkrs gSaA vk;uksa dks [kkstd ij Qksdl dj ldrs gSa 

rFkk pqacdh; {ks= dks lek;ksftr dj fjdkWMZ dj ysrs gSaA  

fdlh v.kq ds nzO;eku LisDVªefefr vUos’k.k esa i zFke in xSl Qsl vk;uksa dk mRiknu 

gSA bldk loksZÙke mnkgj.k bysDVªkWfud vk;uhdj.k gS %  

 

lkekU;r% bl vk.kfod vk;u dk fo[kaMu gks tkrk gSA fo’ke la[;k okys bysDVªkWu 

mifLFkr gksus ds dkj.k ;g ,d  dSV vk;u gksrk gS] tks le la[;k okys 

bysDVªkWuksa ds lkFk ;k rks  cukrs gSa ;k fQj vk;u vFkok ,d v.kq rFkk ,d 

u, jsfMdy dSV vk;u dk fuekZ.k djrs gSaA ;gka vk;uksa ds nks izdkjksa ds chp 

egRoiw.kZ varjksa dh O;k[;k djuk vko';d gSA lanHkZ esa ;g vk;u ,d mi;qZDr 

voLFkk eas iznf'kZr fd, tkrs gSaA  

 

bu nks izdkj ds vk;uksa ds jklk;fud xq.k Hkh vyx&vyx gksrs gSaA vk.kfod v.kq ls 

mRiUu izR;sd izkFkfed mRikn vk;u dk yxkrkj fo?kVu gksrk jgrk gSA nzO;eku ls 

vkos'k vuqikr ds vk/kkj ij nzO;eku LisDVªe ekih ds }kjk bu vk;uksa dk i`FkDdj.k 

fd;k tkrk gS rFkk budh izpqjrk dk izHkkt fudkyk tkrk gSA  

laiw.kZ nzO;eku LisDVªefefr rduhd dk ,d le:Ik vo;o gksrk gSA nzO;eku 

LisDVªefefr rduhd ds fofHkUUk izdkj bu vo;oksa dh fofHkUu izd`fr ij fuHkZj djrs 

gSaA ijarq bu lHkh nzO;eku LisDVªe ekih vkStkjksa ds ;kaf=d dk;Z ,d fo'ks’k izdkj ls 

fd, tkrs gSaA nzO;eku LisDVªe ekih rhu dk;ksZa dks vko';d :Ik ls djrk gSA  
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1-  vk;uksa dk mRiknu ;k rks fdlh v.kq ls bysDVªkWuksa dks 

vyx djds /ku vkosf'kr /kuk;u vFkok bysDVªkWuksa dks tksM+dj _.kk;u vkosf'kr 

dk fuekZ.k dj fd;k tkrk gSA fdlh v.kq ds }kjk /kuk;uksa rFkk _.kk;u dk 

fuekZ.k fp= 7-1 esa fn[kk;k x;k gSA  

 

2- vk;uksa dk i`FkDdj.k ¼izeq[k :Ik ls dsVk;u½ nzO;eku 

rFkk vkos'k vuqikr ds vk/kkj ij fd;k tkrk gS tgka M nzO;eku vuqikr rFkk Z 

vkos'k gksrk gSA vk;uksa dk i`FkDdj.k fo|qr {ks= ds }kjk Roj.k yxkdj rFkk 

fo|qr pqcad ds }kjk fd;k tkrk gSA  

3- vk;uksa dk xq.kkRed ¼fdlh fo'ks’k vk;u dh igpku½ rFkk 

ek=kRed ¼fdlh fo'ks’k vk;u dh ek=k½ fo'ys’k.k vk;uksa dh i`Fkd ek=k esa gh 

fd;k tk ldrk gSA vk;uksa dh igpku ds ckn izkIr MkVk dks ,d= dj vkxs 

dh fØ;kfof/k dh tkrh gS rFkk var esa izkIr ifj.kkeksa ds }kjk mfpr lwpuk,a izkIr 

gksrh gSaA fp= 7-2] nzO;eku LisDVªe ekih rhuksa dk;ksZa dh :Ikjs[kk dks iznf'kZr 

djrk gSA  
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nzO;eku LisDVªe ekih ds rhu izeq[k vo;o gksrs gSaA ;g vo;o vk;u lzksr] nzO;eku 

fo'ys’kd rFkk [kkstd gSaA fuEufyf[kr fp= bu rhuksa vo;oksa dks iznf'kZr djrk gSA  

nzO;eku LisDVªe ekih ds vk;u lzksr ds }kjk uewus dk vk;uhdj.k fd;k tkrk gSA 

vk.kfod vk;uksa dks mRiUu djus dh fofHkUu fof/k;ka miyC/k gSA ;g fof/k;ka 

bysDVªkWu vk;uhdj.k (EI)] jklk;fud vk;uhdj.k (CI)] QksVksvk;uhdj.k (PI) rFkk 

bysDVªksLisz gSA buesa ls izksVhu fo'ys’k.k ds fy, lcls vf/kd iz;qDr fof/k;ka 

bysDVªksLizs fof/k rFkk QksVksvk;uhdj.k gSA fof/k;ksa dh O;k[;k bl izdkj gS %  

(ESI) fdlh v.kq dk bysDVªksLizs vk;uhd.k] de izokg 

dsf'kdk uyh esa ls xqtjus okys rjy inkFkZ ij vf/kd fo|qr {ks= (4kV) yxkdj 

fd;k tkrk gSA vxys in esa 1 atm nkc ij ukbVªkstu xSl izokg (N2) }kjk vFkok 

100°C-300°C ij dsf'kdk dks Hkyh izdkj xeZ djds foys;rk izØe fd;k tkrk gSA 

lkekU;r% vk;uksa dk fuekZ.k fouk'k foy;u esa fo'kks’k.k ds izØe ls igys fd;k tkrk 

gSA vU; fof/k;ksa dh rqyuk esa ;g fof/k vf/kd ykHknk;d gS D;ksafd bldk iz;ksx 

NksVs rFkk cM+s nksuksa izdkj ds vkyks vks ij fd;k tk ldrk gS rFkk blds }kjk vusd 

izksVkWu ;qDr vk;uksa dk fuekZ.k gksrk gSA bl fof/k esa cgqr de ÅtkZ LFkkukarj.k dh 

vko';drk gksrh gS ¼fp= 7-2-4½ 
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bl fof/k esa uewus (M) /kwlj (x) ds lkFk feykdj IysV ij 'kq’d dj ysrs gSaA /kwlj 

ds vc oks ij ystj izdk'k dh nhfIr Mkyrs gSa] ,slk djus ij /kwlj ds v.kq 

vk;uhd`r gks tkrs gSaA uewus ds v.kq iqu% /kwlj ds v.kq (X) ds izksVkWu LFkkukarj.k 

}kjk vk;uhdr̀ gks tkrs gSa ¼fp= 7-2-5½A ;g fuEufyf[kr vfHkfØ;k ds :Ik esa gksrh 

gS % 

[XH+ +M -------------------- MH+  +X] 

vk;uhdj.k izØe ds lekIr gksus ds ckn vk;uksa dk i`FkDdj.k vko';d gSA nzO;eku 

fo'ys’kd ds }kjk vk;uksa dk ekik tkus okyk HkkSfrd xq.k] mudk nzO;eku ls vkos'k 

dk vuqikr (m/z) gksuk pkfg, uk dsoy mudk nzO;ekuA ;g yxkrkj izdV gksuk 

pkfg, dh cgqvkosf'kr vk;uksa ds fy, fn[kkbZ nsus okys m/z eku] muds okLrfod 

nzO;eku ds izHkkt Hkkx gksrs gSaA fofHkUu izdkj ds lzksr ds miyC/k gksus ds dkj.k 

fofHkUu izdkj ds nzO;eku fo'ys’kd fodflr fd, x,A vk;uksa dk i`FkDdj.k fuf'pr 

:Ik ls nzO;eku ls vkos'k vuqikr ij vk/kkfjr gksrk gS tks iqu% fofHkUu fl)karksa ij 

LFkkfir gksrs gSa ¼lkj.kh 7-1½ lHkh izdkj ds nzO;eku fo'ys’kd LFkSfrd vFkok xfr'khy 

fo|qr {ks= rFkk pqacdh; {ks=ksa ls lacaf/kr gksrs gSaA leku izdkj ds nzO;eku fo'ys’kdksa 
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eas vf/kdka'k ewyHkwr varj ;g gS fd i`FkDdj.k ds fy, fdl {ks= dk iz;ksx fd;k 

tkrk gSA  

lkj.kh 7-1 % nzO;eku LisDVªefefr esa iz;qDr fo'ys’kdksa ds izdkj  

fo|qr foHkkx  E or ESA xfrt ÅtkZ 

Pkqacdh; foHkkx B xfr  

DokaMªiksyDokaMªiksy vksfcZVªSi Q m/z ¼VªktsDVjh LVsfcfyVh½ 

vk;u VªSi IT m/z ¼vuqukn iqujkofrZ½ 

mM~M;u dky TOF xfr ¼mM~M;u dky½ 

Qksfj;j VªkalQkWeZ vk;u 

lkbdyksVªksu 

FTICR m/z ¼vuqukn iqujkofrZ½ 

Qksfj;j VªkalQkWeZ vksfcZVªSi FT-OT m/z ¼vuqukn iqujkofrZ½ 

 

nzO;eku fo'ys’kd ds Ik'pkr vk;uksa dks [kkstd ds }kjk ,d mi;ksxh flXuy esa 

cny fn;k tkrk gSA [kkstd iM+us okys vk;uksa ls fo|qr rjax mRiUu djus ds fy, 

l{ke gksrs gSa] fo|qr rjaxksa dh la[;k vk;uksa ds lekuqikrh gksrh gSA orZeku esa 

fofHkUu izdkj ds [kkstd miyC/k gSA iz;qDr [kkstd dk izdkj midj.k dh lajpuk 

rFkk midj.k dh fo'ys’k.k ;ksX;rk ij fuHkZj djrk gSA dqN [kkstd vkos'k rjax dh 

lkis{k ek=k ij vk/kkfjr gksrs gSaA fo|qrn'khZ vk;u [kkstd] iM+us okys vk;uksa ds 

fdlh lrg ij Vdjkus ds ckn mRiUu xfrt ÅtkZ ds LFkkukarj.k ij vk/kkfjr gksrs 

gSa ftlls ckn esa f}rh;d bysDVªkWu mRiUu gksrs gSa tks ckn esa ifjo/kZu ds }kjk fo|qr 

rjax mRiUu djrs gSaA vU; [kkstd tSls QksVksxzkfQd IysV] izfrfcac rjax [kkstd 

vFkok vjs [kkstd esa cgqr lkjs nzO;eku dks fxuus dh {kerk gksrh gS blds lkFk gh 

;g usV ij ,d lkFk iM+us okys vk;uksa dks igpku Hkh ldrs gSaA nzO;eku 

LisDVªefefr ds mi;ksx esa [kkstd vR;ar izHkkoh gksrs gSaA  

vc vki nzO;eku LisDVªe ekih ds lHkh vo;oksa ds ckjs esa Hkyh izdkj tkurs gSaA ;g 

lHkh vo;o ,d lkFk la;qDr gksdj nzO;eku LisDVªe ekih uked midj.k cukrs gSaA 

fuEufyf[kr fp= ¼7-6½ nzO;eku LisDVªe ekih dk js[kh; fu:i.k djrs gSaA  
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nzO;eku LisDVªe ekih ds izØe ds pkj izeq[k fcanq gSaA ;g fcanq vk;uhdj.k] Roj.k] 

fopyu rFkk [kkst djuk gSaA xeZ rarq ls eqDr bysDVªkWu v.kq ds Åij izgkj djrs gSaA 

;g bysDVªkWu dSFkksM rFkk ,uksM ds e/; ,d /kkjk ds :Ik esa izokfgr gksrs gSaA 

bysDVªkWuksa dh ;g /kkjk v:.k esa ls gksdj xqtjrh gS ftlls vk;u mRiUu gksrs gSaA 

Roj.k ljy izfØ;k gS] tgka vk;u nks lekukarj vkosf'kr IysVks ds lsV ds e/; j[ks 

tkrs gSaA bu IysVks ij NksVk lk dVko gksrk gS ftlds }kjk vk;u IysV ij vkdf’kZr 

gksrs gSa rFkk vk;uksa ds e/; vkd’kZ.k rFkk izfrd’kZ.k cy ,d Roj.k nj ls dk;Z djrk 

gSA Roj.k dh nj IysV ij yxus okys vkos'k dks ifjofrZr dj izfrLFkkfir dh tk 

ldrh gSA midj.k dks pkjksa vksj ls ?ksjus okys pqacdh; {ks= ds }kjk vk;u fopfyr 

gks tkrs gSaA fopyu dk ;g eku vk;uksa ds nzO;eku rFkk vkos'k ij fuHkZj djrk gSA 

Hkkjh vk;u rFkk nks ;k nks ls vf/kd vkos'k okys /kuk;u de fopfyr gksrs gSaA gYds 

vk;u rFkk ,d /kukRed vkos'k okys vk;u vf/kd fopfyr gksrs gSaA lg nzO;eku 

rFkk vkos'k okys vk;u [kkstd dh vksj xfr djrs gSaA nzO;eku rFkk vkos'k vuqikr 

(m/z) dk fu/kkZj.k [kkstd ij Vdjkus okys vk;u ds }kjk gksrk gSA vk;uks dh /kkjk 

[kkstd ij igqapdj ,d rkj ls Vdjkrh gSA rkj ls Vdjkus ij ;g bysDVªkWu ds /kkrq 

rkj ls vk;u ij pys tkus ds dkj.k mnklhu gks tkrs gSaA rkj rFkk vk;u ds e/; 

mRiUu bl /kkjk dks izo/kZd idM+ ysrk gS rFkk ladsr dks [kkst dj bldk izo/kZu 

dj nsrk gSA daI;wvj bls xzg.k dj nzO;eku@vkos'k vuqikr esa cny nsrk gS ftlls 

,d LisDVªe mRiUu gksrk gSA  

nzO;eku LisDVªksesVªh dk mi;ksx vusd {ks=ksa tSls QkWjsafld fo’k foKku] mikip; 

foKku] izksfV;ksfeDl] QkekZ rFkk Dyhfudy fjlpZ esa fd;k tkrk g SA fo'ks’k :Ik ls 

nzO;eku LisDVªksehVªh dk iz;ksx nokb;ksa dh VsfLVax mudh [kkst] Hkkstu esa mifLFkr 

lanw’kdksa dh [kkst] dhVuk'kdksa ds vo'ks’kksa ds fo'ys’k.k] le:Ik vuqikr fu/kkZj.k] 

izksVhu ds vHkh fu/kkZj.k rFkk dkcZu MsfVax ds fy, fd;k tkrk gSA ;gka uhps nzO;eku 

LisDVªksesVªh ds vU; egRoiw.kZ mi;ksxksa dk o.kZu fd;k x;k gSA  
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1-  blds }kjk izksVhuks 

rFkk izksVhu dkaiysDl ds y{k.k] isIVkbM dh lhDosaflax rFkk vuqys[ku ds Ik'pkr~ 

gq, ifjorZuksa dks igpkuk tk ldrk gSA  

2- blds }kjk dSalj 

dh LØhfuax rFkk Mk;Xuksfll] oSf'od esVkckWfyd fQaxj fizafVax dk fo'ys’k.k] 

tSfod ekjdj dh [kkst] tSfod ba/ku dk fuekZ.k ,oa mudk mi;ksx] fyfiM 

lacaf/kr v/;;u rFkk mikip; lacaf/kr jksxksa dh igpku dh tkrh gSA  

3-  blds }kjk is; 

ty dk ijh{k.k] dhVuk'kdksa dh LØhfuax rFkk mudh ek=k dk Kku] e`nk lanw’k.k 

dh tkap] dkcZu MkbvkWDlkbM rFkk iznw’k.k dh tkap vkSj Hkkjh /kkrqvks a ls cg dj 

fudyus okys rRoksa ds fo'ys’k.k esa fd;k tkrk gSA  

4- blds }kjk vkS’kf/k 

ds fuekZ.k rFkk vo'kks’k.k] forj.k] mikip; rFkk mlds fu’dklu lacaf/kr] vkS’kf/k 

dh xfrfof/k rFkk bldh xfr'khyrk ls lacaf/kr v/;;uksa dks fd;k tkrk gSA blh 

ds lkFk nzO;eku LisDVªks ehVjh ds }kjk mikip; LØhfuax rFkk izhfDyfudy 

fodkl dks Hkh tkuk tkrk gSA  

5- blds }kjk lw{e 

ls lw{e izek.k ¼tSls dkyhuks ij mifLFkr js'kksa] isaV esa mifLFkr cgqydksa½ dk 

fo'ys’k.k] vlksZau dh [kkst ¼vfXu dks c<+kok nsus okys½] vf/kd ek=k esa u'khys 

inkFkksZa rFkk foLQksVdksa ds vo'ks’kksa dh igpku ¼ce laca/kh [kkst½ dh tkrh gSA  

6- Dyhfudy vkS’kf/k dk fuekZ.k] 

dyk v/;;u] Dyhfudy ijh{k.k] jksxksa dh LØhfuax] vkS’k/kh; mipkjksa dh 

ns[kjs[k] fo'ys’k.k ijh{k.kksa esa iz;qDr isIVkbM isIVkbM ds fo'ys’k.k rFkk loafer 

dkjdksa ds y{; mipkjksa ds vHkhfu/kkZj.k esa nzO;eku LisDVªe ekih dk iz;ksx fd;k 

tkrk gSA  

 

1 % nzO;eku LisDVªefefr D;k gS\ 

2 % nzO;eku LisDVªefefr dh [kkst fdlus dh\ 

3 % nzO;eku LisDVªefefr ds rhu dk;Z D;k gS\ 

4 % uhps fn, x, fjDr LFkkuksa dks Hkjs &  

(i) --------------------------- esa ls gksdj xqtjus okyk vkosf'kr d.k] ,d xksykdkj iFk 

ds lkFk f=T;k ij fopfyr gks tkrk gS tksfd --------------------- ds lekuqikrh 

gksrh gSA  

(ii) fdlh v uks ds nzO;eku LisDVªksehfVªd vUos’k.k dk izkFkfed pj.k] --------------- 

dk fuekZ.k gSA  
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(iii) nzO;eku fo'ys’kd ds }kjk vuqekfur vk;uks dk HkkSfrd xq.k] mudh nzO;eku 

rFkk vkos'k vuqikr (m/z) gksrk gs uk fd ---------------------------A 

(iv) lHkh izdkj ds nzO;eku fo'ys’kd LFkSfrd vFkok xfrd ------------------------ {ks=ksa 

ls lacaf/kr gksrs gSaA  

 

(Mass 

Spectrometry) 

vuqca/k nzO;eku LisDVªefefr dh O;k[;k ,d O;kid LisDVªe fof/k ds :Ik esa dh tk 

ldrh gS ftlesa nzO;eku fo'ys’kd ds de ls de nks in lacaf/kr gksrs gSaA ;g in 

;k rks fo[kaMu izØe ds lkFk la;qXeu vFkok jklk;fud vfHkfØ;k gSA jklk;fud 

vfHkfØ;k esa vk;u ds nzO;eku vFkok vkos'k esa ifjorZu gks tkrk gSA vuqca/k nzO;eku 

LisDVªefefr dks MS/MS vFkok MS 2 ds :Ik esa Hkh tkuk tkrk gSA  

nzO;eku LisDVªefefr ds firk ds :Ik esa ts ts FkkWelu dks tkuk tkrk gSA mUgsa 

vuqca/k nzO;eku LisDVªefefr ds iwoZ firk ds :Ik esa Hkh tkuk tkrk gSA FkkWelu us 

lcls igyk MS/MS midj.k cuk;k] ftlesa nks pqacd Øfed :Ik ls mifLFkr gksrs 

gSaA ;g nksuksa pqacd bl izdkj mifLFkr gksrs gSa ,d pqacd ds }kjk mRiUu {ks= nwljh 

pqacd ds }kjk mRiUu {ks= ds yac:i gksrk gSA  

vuqca/k nzO;eku LisDVªefefr ds fl)kar dk vuqikyu nks izdkj ls fd;k tk ldrk 

gS% varfj{k esa nks nzO;eku LisDVªe ekih ds ;qXeu ls vFkok fdlh vk;u HkaMkj.k ;qfDr 

esa ls fdlh fuf'pr le; esa gksus okys mfpr ?kVukØe ds }kjkA blds }kjk yxkrkj 

midj.kksa ds nks lewgksa funsZf'kr gksrs jgrs gSa tks vuqca/k nzO;eku LisDVªefefr ds 

ijh{k.kksa ds fy, vuqefr iznku djrs gSa ¼fp= 7-7½A varfj{k vFkok fdlh le; esa 

vuqca/k nzO;eku LisDVªefefrA  

fp= 7-7 esa MS/MS dk fl)kar n'kkZ;k x;k gSA izFke vk;u dks] izFke nzO;eku 

fo'ys’kd ds }kjk izFkd fd;k x;k gSA ;g fo[kaMu vfØ; xSl ds lkFk ckj&ckj 

Vdjko ls mRiUu gksrk gS rFkk blds }kjk mRiUu vk;uksa dk fo'ys’k.k f}rh;d 

nzO;eku LisDVªe ekih ds }kjk fd;k tkrk gSA  
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T;knkrj lkekU; vuqca/k nzO;eku LisDVªefefr ds iz;ksxksa esa izFke fo'ys’kd dk iz;ksx 

izFke vk;u (mp+) dks i`Fkd djus esa fd;k tkrk gSA ;g izFkd vk;u fo[kaMu ds 

}kjk mRikn vk;uksa (mf+) rFkk mnklhu [kaMks (mn) dks mRiUu djrk gSA budk 

fo'ys’k.k iqu% f}rh;d nzO;eku fo'ys’kd ds }kjk fd;k tkrk gSA bl vfHkfØ;k dh 

O;k[;k fuEufyf[kr lehdj.k ds }kjk dh tk ldrh gS %  

mp+                 mf+   +mn 

vuqca/k nzO;eku LisDVªe ekih dk ljy ,oa js[kh; izk:i] fp= 7-8 ds }kjk iznf'kZr 

fd;k x;k gSA  

 

vuqca/k

vuqca/k nzO;eku LisDVªe ekih] nks nzO;eku LisDVªe ekih dk lek;kstu gSA izFke 

nzO;eku LisDVªe ekih dk iz;ksx izkjafHkd nzO;eku dk p;u djus esa fd;k tkrk gS 

tksfd feJ.k esa fn, x, fo'ys’kd dk egRoiw.kZ gSA nzO;eku p;fur vk;u ,sls {ks= 

ls gksdj xqtjrs gSa tgka os vusd izdkj ls lfØ; gks tkrs gSaA ;g lfØ;rk] [kaMks 

vFkok Hkkxksa ds mRiknu ds fy, vFkok mRikn vk;uksa ds fuekZ.k ds fy, egRoiw.kZ gSA 

lkekU;r% ;g izfØ;k vkil esa Vdjkus okys vk;uksa ds }kjk mnklhu xSl ds lkFk 

gksrh gS] ;g izØe dkWystu lfØ;rk (CA) dksystu izsfjr fo[kaMu (CID) dgykrh 

gSA f}rh;d nzO;eku LisDVªe ekih dk iz;ksx nzO;eku ds vuqlkj VwVs gq, vk;uksa dks 

i`Fkd djus esa fd;k tkrk gSA ifj.kkeLo:i izkIr “MS/MS” LisDVªe esa dsoy 

p;fur izFke mRikn ds mRikn vk;u mifLFkr gksrs gSaA  
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vuqca/k nzO;eku LisDVªe ekih dh fØ;kfof/k fp= 7-9 ds }kjk iznf'kZr dh xbZ gSA 

uewuksa dk vk;uhdj.k] vk;uksa ds feJ.k dks mRiUu djus ds fy, fd;k tkrk gSA 

blds fy, fof'k’V nzO;eku vkos'k vuqikr okys izkjafHkd vk;uksa dk p;u fd;k tkrk 

gSA blds Ik'pkr~] mfpr ifj.kke ds fy, fo[kaMu }kjk mRikn vk;u mRiUu fd, 

tkrs gSaA p;u fo[kaMu ifj.kke ds Øe dk iz;ksx izFke oa'k mRikn vk;uksa dks mRiUu 

djus esa fd;k tk ldrk gSA bl izdkj] MS2 esa mRiUu p;fur mRikn vk;uksa dk 

nksckjk iz;ksx mRikn vk;uksa ds vU; lewgksa dks mRiUu djus esa fd;k tkrk gSA  

nzO;eku fo'ys’k.k i`FkDdj.k ds vusd pj.kksa dks ,d LFkku esa izFkd nzO;eku LisDVªe 

ekih rRo ds }kjk izkIr fd;k tk ldrk gS vFkok ,d fn, x, le; varjky esa MS 

pj.kksa ds lkFk ,dy nzO;eku LisDVªe ekih ds iz;ksx }kjk izkIr fd;k tk ldrk gSA  

fdlh fn, x, LFkku esa vuqca/k nzO;eku LisDVªe ekih esa i`Fkd f, x, rRo HkkSfrd 

:Ik ls vyx rFkk i`Fkd gksrs gSa ijarq muds chp esa ,d HkkSfr lac/krk ikbZ tkrh gS 

ftlls mPp fuokZr mRiUu gks ldsA ;g rRo [k.M] lapj.k ikaMqiksy rFkk mM~M;u 

dky gSaA cgq ikaMqiksy ds iz;ksx ds nkSjku] ;s nzO;eku la'ys’kd rFkk dkWystu pSacj 

nksuksa ds :Ik esa dk;Z djrs gSaA  

lkekU; :Ik ls iz;ksx fd, tkus okys nzO;eku fo'ys’kd] DokMªks iksy nzO;eku 

fo'ys’kd] jsfM;ks vko`fÙk dksystu ikaMqiksy] mM~M;u dky nzO;eku fo'ys’kd] pqacdh; 

{ks= rFkk fo|qr {ks= gSA  

fdlh fn, x, le; esa vuqca/k nzO;eku LisDVªe ekih esa i`FkDdj.k dh fØ;k mlh 

LFkku ij vk;uksa dks idM+us ds lkFk] vR;f/kd le; esa gksus okys vusd i`FkDdj.k 

pj.kksa ds lkFk izkjaHk gksrh gSA bl izdkj dh [kkst ds fy, Qksfj;j VªkalQkWeZ 

lkbDyksVªkWu jstksusal (FTICR) uked  midj.k dk iz;ksx fd;k tk ldrk gSA  

vuqca/k nzO;eku LisDVªe ekih  ds fy, xSl Qsl vk;uksa dk fo[kaMu vfr vko';d 

gSA ;g izfØ;k nzO;eku fo'ys’k.k ds fofHkUu inksa esa laiUu gksrh gSA vk;uksa ds 

fo[kaMu ds fy, vusd fof/k;ksa dk iz;ksx fd;k tkrk gS] ftlds }kjk vusd izdkj ds 

[kaMksa dk fuekZ.k gksrk gS rFkk fdlh dh lajpuk rFkk mlds laxBu ls lacaf/kr 

fofHkUu izdkj dh lwpuk,a izkIr gksrh gSaA lkekU;r% VsaMj eka nzO;eku LisDVªe ekih ds 

iz;ksxksa esa Ik'p&lzksr fo[kaMu dk iz;ksx gksrk gSA dksystu izsfjr fo?kVu ¼ ½ dks 

dkWystu lfØ; fo?kVu Hkh dgrs gSaA blesa ,d vk;u dk dksystu xSlh; voLFkk esa 

mnklhu v.kq ;k ijek.kq ds lkFk gksrk gS rFkk vk;u dk fo?kVu fuEu izdkj ls gksrk 
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gSA 

 

vuqca/k nzO;eku LisDVªksesVªh dk iz;ksx izksVhu ds fo'ys’k.k esa fd;k tkrk gSA bl 

fo'ys’k.k ds }kjk izksVhu ds vehuks vEy d lhDosal dk irk yxuk gh izeq[k lwpuk 

gSA blesa izksVhu dks nzO;eku fo'ys’kd esa Mkyk tkrk gS ftls VkWi Mkmu 

izksVh;ksfeDl dgrs gSaA blesa izksVhuksa dks NksVs&NksVs isIVkbM esa cny dj bUgsa nzO;eku 

LisDVªe ekih esa Mkyk tkrk gS ftls ckWVe vi izksfV;ksfeDl dgrs gSaA  

izksVhu lhDosaflax ds leku] vksfyxkslSdsjkbM~l dk fo'ys’k.k vuqca/k nzO;eku LisDVªe 

ekih dk iz;ksx dj fd;k tkrk gSA fo[kaMu izk;% XykbdksflfMd ca/k ds fdlh Hkh 

vksj ns[kk tk ldrk gS] ijarq blds fy, ØkWl fjax Dyhost esa 'kdZjk fjax lajpuk ds 

}kjk vf/kd ÅtkZ okyh voLFkk,a gksuh pkfg,A iqu% vkxkeh lcfLØIV dk iz;ksx 

J`a[kyk ij Dyhost ds LFkku dks igpkuus ds fy, fd;k tkrk gSA  

vuqca/k nzO;eku LisDVªksesVªh dk iz;ksx Mh,u, rFkk vkj,u, ds fo'ys’k.k ds fy, 

fd;k tkrk gSA bl izdkj ds fo'ys’k.k ds }kjk lhDosal ds fo’k; esa lwpuk,a izkIr 

gksrh gSaA  

uotkr f'k'kq dh LØhfuax ds }kjk muesa vuqokaf'kd] mikip; rFkk ghesVksykWftd 

jksxksa dk irk yxk;k tk ldrk gSA bl izdkj dh rduhdksa dk fodkl 1990 esa gqvk 

rFkk budk iz;ksx tUetkr mikip; ls lacaf/kr jksxksa dk irk yxkus ds fy, fd;k 

x;k tks dkcZfud vEy ds jDr Lrj dks izHkkfor djrs gSaA  

 

1 % vuqca/k nzO;eku LisDVªe ekih D;k gS\ 

2 % vuqca/k nzO;eku LisDVªksesVªh dh [kkst fdlus dh\  

3 % dksystu lfØ;rk vFkok dksystu izsfjr fo?kVu dk D;k vFkZ gS\ 
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4 % fn;k x;k dFku lgh gS vFkok xyr crk,aA 

(i) tsts FkkWelu dks vuqca/k nzO;eku LisDVªe ekih dk firk ekuk tkrk gS 

¼lgh@xyr½A 

(ii) vuqca/k nzO;eku LisDVªe ekih nks nzO;eku LisDVªksehVjksa dk la;kstu gS 

¼lgh@xyr½A 

(iii) fdlh fn, x, LFkku esa vuqca/k nzO;eku LisDVªe ekih esa foHkDr rRo HkkSfrd 

:Ik ls i`Fkd rFkk vyx gksrs gSa ¼lgh@xyr½A 

(iv) vuqca/k nzO;eku LisDVªe ekih esa fdlh fn, x, le; esa i`FkDdj.k mlh 

LFkku esa iz;qDr vk;uksa ds lkFk gksrk gS ftlesa i`FkDdj.k ds fofHkUu in 

leku le; esa gksrs gSa ¼lgh@xyr½A 

(v) vuqca/k nzO;eku LisDVªe ekih ds fy, xSl Qsl vk;uks dk fo[kaMu gksuk 

vko';d gS ¼lgh@xyr½A  

 

(SPSS) 

Bksl izoLFkk viVkbM isIVkbM la'ys’k.k ,d lkekU; rduhd gS ftldk iz;ksx 

isIVkbM la'ys’k.k ds fy, fd;k tkrk gSA ;g la'ys’k.k lkekU;r% ,d Bksl lrg ij 

fd;k tkrk gSA Bksl lrg uked laKk dk iz;ksx izk;% ml /kwlj dks O;Dr djus ds 

fy, fd;k tkrk gS ftl ij lHkh jklk;fud vfHkfØ;k,a gksrh gSaA bl fof/k esa vnwa 

lkWfyM liksVZ inkFkksZa ij lg la;ksth :Ik ls ca/k tkrs gSa rFkk mudk la'ys’k.k in 

vuqlkj ,d gh vfHkfØ;k daVsuj esa p;fur lqjf{kr lewg ds iz;ksx }kjk gksrk gSA 

1963 esa czwl esjh QhYM us ØkWl iksfyLVhjhu ds eksfr;ksa ij Bksl izoLFkk isIVkbM 

la'ys’k.k dh fof/k dks fodflr fd;kA bl dk;Z ds fy, mUgsa ukscsy iqjLdkj ls 

lEekfur fd;k x;kA os tSo jklk;fud foKku ds Kkrk FksA Bksl izoLFkk isIVkbM 

la'ys’k.k ds fodkl rFkk blds loZekU; gksus ds fo’k; esa czwl ds le{k rhu 

fuEufyf[kr eq[; pqukSfr;ka Fkh & ¼1½ v?kqyu'khy lrg ij vH;kl ds fy, isIVkbM 

la'ys’k.k dh vo/kkj.kk dks de djuk] ¼2½ n`f’Vdks.k ds }kjk d`f=e jlk;uksa dh 

jks/kdrk dks de djuk rFkk ¼3½ bl ckr dks LFkkfir djuk dh fdlh tSo jlk;u 

foK esa os lHkh oSKkfud {kerk,a gSa ftlls og jlk;u la'ys’k.k esa laHkkfor ifjorZuksa 

dks dj ldsA  

Bksl izoLFkk isIVkbM la'ys’k.k dk fl)kar vlqjf{kr okW'k dfIyax ds ckjackj pØ ij 

vk/kkfjr gS ¼fp= 7.10½A Bksl izoLFkk isIVkbM la'ys’k.k dk vkjaHk] izFke vehuks vEy 
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ds C-VfeZuy dh dfIyax lfØ; lkWfyM vk/kkj ij gksus ls gksrh gSA ;g lkWfyM 

vk/kkj jklk;fud :Ik ls fuf’Ø; iksfyLVhjksy gSA jsthu] C-VfeZuy ds lqj{kkRed 

lewg ds :Ik esa dk;Z djrs gSa] fuL;anua dh fof/k esa vpy izksVhu Hkh Hkkx ysrs gSaA 

la'ys’kk ds Bksl izoLFkk vfHkdeZd rFkk mi&mRikn ckgj fudy tkrs gSaA N-lqjf{kr 

vehuks vEy dh ,d bdkbZ] Bksl izoLFkk ls tqM+h gqbZ isIVkbM ds eqDr N-VfeZuy 

,sehu ds lkFk ;qfXer gksrh gSA bl voLFkk esa ;g ?kVd vlqjf{kr gksrk gS rFkk ,d 

u;s N-VfeZuy dks tUe nsrk gS ftlls iqu% ,d ,feuks vEy tqM+ tkrk gSA  

Bksl izoLFkk isIVkbM la'ys’kk dh fof/k Bksl vk/kkj ds iz;ksx ds }kjk 'kq: gqbZ ¼fp= 

7-11½A Bksl vk/kkj NksVs] jsftu ds cgqyd eksfr;ksa ls cuh gksrh gSA bu eksfr;ksa esa 

lfØ; leg ¼tSls vehu ;k fgMªksfDly lewg½ gksrs gSa tks uotkr isIVkbM J̀a[kyk ls 

tqM+s jgrs gSaA vR;f/kd vfHkdeZdksa rFkk mi mRiknksa dks /kou rFkk Nuu ds }kjk 

ckgj fudyk tk ldrk gSA isIVkbM lgla;ksth vk/kkj ds }kjk] iwjs la'ys’k.k esa tqM+s 

jgrs gSaA isIVkbM J̀a[kyk ds N VfeZuy ds lkFk ;qfXer izR;sd ,feuks vEy] N VfeZuy 

ij lqjf{kr gksrk gS vkSj ik'ohZ; J`a[kyk esa] mudh ik'ohZ; J`a[kyk rFk lqj{kk ds fy, 

mfpr lqj{kkRed lewg tSls Boc ¼vEy ?kqyu'khy½ ;k Fmoc ¼{kkj ?kqyu'khy½ dk 

iz;ksx gksrk gSA  

Bksl izoLFkk isIVkbM la'ys’k.k] N VfeZuy vlqj{kk rFkk ;qfXer vfHkfØ;kvksa ds 

,dkarfjr pØks ds ckj ckj gksus ls gksrk gSA izR;sd in esa jsftu dks /kks;k tkrk gSA 

lcls igys jsftu ds lkFk vehuks vEy ka ;qXeu iw.kZ gksrk gSA blds ckn vehu 

[kqyrk gS rFkk bldk ;qXeu nwljs vehuks aml ds eqDr vEyh; lewg ds lkFk gksrk 

gSA t:jr ds vuqlkj Øe izkIr djus ds fy, ;g pØ ckj&ckj nksgjk;k tkrk gSA 

Bksl izoLFkk isIVkbM la'ys’k.k pØks esa can djus dk in Hkh vkrk gS tks vehuks vEyksa 

ds fljksa dks can dj nsrk gS] ftlls vfHkfØ;k :d tkrh gSA la'ys’k.k ds iwjk gksus 

ij] u;k cuk isIVkbM Bksl vk/kkj ls i`Fkd gks tkrk gS rFkk blds lkFk gh lHkh 

lqj{kkRed lewgksa dks izcy vEyh; vfHkdeZd tSls VªkbZ¶yqjks ,flfVd vEy ds iz;ksx 
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}kjk ckgj fudky fn;k tkrk gSA u;k cuk isIVkbM] v/kzqoh; foyk;d tSls MkbZ 

,FkkbZy bZFkj ds }kjk dkcZfud foys;'khy mi mRiknksa dks i`Fkd djus ds fy, 

vo{ksir gks tkrh gSA  

 

Bksl izoLFkk isIVkbM la'ys’k.k dk iz;ksx izeq[k :Ik ls fofHkUUk izdkj ds isIVkbM ds 

la'ys’k.k ds fy, fd;k tkrk gSA Bksl izoLFkk fof/k ds }kjk Mh,u,] vkj,u, ds NksVs 

[kaM rFkk :ikarfjr vksfyxksU;qfDy;ksVkbM dk la'ys’k.k Hkh gksrk gSA Bksl izoLFkk ij 

vksfyxksU;qfDy;ksVkbM dk la'ys’k.k DNA/RNA la'ys’kd ds mi;ksx ls gks ldrk gSA  

 

1 % Bksl izoLFkk isIVkbM la'ys’k.k dk D;k vFkZ gS\ 

2 % Bksl izoLFkk isIVkbM la'ys’k.k dh [kkst fdlus dh\ 

3 % Bksl izoLFkk isIVkbM la'ys’k.k dk izeq[k mi;ksx D;k gS\ 

4 % crk,a dh fuEufyf[kr dFku lR; gSa ;k vlR;A 

(i) lkekU; :Ik ls Bksl izoLFkk VsDVkby la'ys’k.k dk iz;ksx lkWfyM inkFkZ ds 

fy, gksrk gSA ¼lR;@vlR;½ 

(ii) czwl esjhQhYM us ØkWl ca/kh; ikWyh,LVhfju eksfr;ksa ij Bksl izoLFkk isIVkbM 

la'ys’k.k dh rduhd fodflr dhA ¼lR;@vlR;½ 
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(iii) Bksl izoLFkk isIVkbM la'ys’k.k dk fl)kar vlqjf{kr /kou dfIyax /kou ds 

ckj&ckj pØksa ij vk/kkfjr gSA ¼lR;@vlR;½ 

(iv) Bksl izoLFkk isIVkbM la'ys’k.k dk izØe N VfeZuy vlqj{kk rFkk ;qXeu 

vfHkfØ;kvksa ds ,dkarfjr pØks ds ckj&ckj gksus ls iw.kZ gksrk gSA 

¼lR;@vlR;½ 

(v) uo la'ysf’kr isIVkbM] v/kzqoh; foyk;d tSls MkbZ,FkkbZybZFkj ds }kjk 

vo{ksfir gks tkrk gS ftlls dkcZfud foy;'khy mi mRikn i`Fkd gks tkrs 

gSaA ¼lR;@vlR;½ 

 

 

nzO;eku LisDVªe ekih ,d rduhd gS ftldk iz;ksx fdlh v.kq ds jklk;fud laxBu 

rFkk lajpuk dk fu/kkZj.k djus esa fd;k tkrk gSA bl rduhd esa v.kq dks mldh 

vk;uhd`r voLFkk esa ifjofrZr dj mlds nzO;eku vkos'k ds vuqikrksa dk ekiu djrs 

gSaA nzO;eu LisDVªe ekih ds fo’k; eas tkudkjh] ,d vaxzst oSKkfud tsts FkkWelu ds 

[kkst dk;Z ls izkjaHk gqbZA mUgksaus foYgse ohu ds }kjk fd, x, dk;Z esa lq/kkj fd;k 

rFkk ufydh; fdj.kksa ij vk/kkfjr izFke nzO;eku LisDVªe ekih dks fodflr fd;kA 

nzO;eku LisDVªe ekih ds rhu izeq[k dk;Z vk;uksa dks mRiUu djuk] vk;uksa dks i`Fkd 

djuk rFkk vk;uksa dks igpkuu gSA vuqca/k nzO;eku LisDVªe ekih dh O;k[;k ,d 

czkWM LisDVªe fof/k ds :Ik esa dh tkrh gS] ftlesa nzO;eku fo'ys’k.k ds de ls de nks 

in lekfgr gksrs gSa ftuesa ,d ;k rks fo?kVu izØe ds lkFk lU;qxeu esa vFkok 

jklk;fud vfHkfØ;k esa tks nzO;eku esa ,dkarfjr gks vFkok ,d vk;u dk vkos'k gksA 

tsts FkkWelu dks vuqca/k nzO;eku LisDVªe ekih ds firk ds :Ik esa tkuk tkrk gSA 

vuqca/k nzO;eku LisDVªksesVªh ds fl)kar ds nks mn~ns'; bl izdkj ls gSa % fdlh fn;s 

x;s LFkku esa nks nzO;eku LisDVªe ekih ds ;qXeu ls ;k fdlh fn;s x;s le; esa fdlh 

vk;u lap; ;qfDr esa ?kVukvksa ds mfpr Øe }kjkA vuqca/k nzO;eku LisDVksehVjh dk 

iz;ksx izksVhu ds fo'ys’k.k esa fd;k tkrk gSA bl fo'ys’k.k ds }kjk izkIr lwpuk] 

izksVhuksa ds vehuks vEyksa ds Øe dk izkIr gksuk gSA Jheku czwl esjhQhYM us ØkWl 

ca/kh; ikWyh LVsjsus ds eksfr;ksa ij lkWfyM Qst isIVkbM la'ys’k.k fodflr fd;kA ;g 

la'ys’k.k izk;% Bksl ek/;e ij gksrk gSA Bksl ek/;e ;k lkWfyM liksVZ uked laKk 

dk iz;ksx ,sls /kwlj dks O;Dr djus ds fy, fd;k tkrk gS] ftl ij jklk;fud 

vfHkfØ;k,a laiUu gksrh gSaA bl fof/k esa v.kq Bksl ek/;e ij lg la;ksth :Ik ls ca/ks 

jgrs gSa rFkk mudk inkuqlkj la'ys’k.k ,d gh vfHkfØ;k ik= esa p;fur lqj{kkRed 

lewg ds iz;ksx }kjk gksrk gSA bls SPSS fof/k Hkh dgrs gSaA  

 

1 % nzO;eku LisDVªksesVªh dh foLr`r O;k[;k djsaA 

2 % nzO;eku LisDVªksesVªh dh dk;Zfof/k ds izØe dh O;k[;k djsaA 

3 % nzO;eku LisDVªksesVªh ds izeq[k vo;oksa dh O;k[;k djsaA 
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4 % nzO;eku LisDVªksesVªh ds izeq[k mi;ksxksa dh O;k[;k djsaA 

5 % vuqca/k nzO;eku LisDVªksesVªh ds fl)kar dh foLr`r O;k[;k djsaA 

6 % vuqca/k nzO;eku LisDVªksesVªh ds izeq[k mi;ksx crk,A 

7 % Bksl izoLFkk isIVkbM la'ys’k.k ds fl)kar dh foLr`r O;k[;k dhft;sA 

 

1 % nzO;eku LisDVªksesVªh ,d rduhd gS] ftldk iz;ksx fdlh v.kq dh lajpuk rFkk 

jklk;fud laxBu dk fu/kkZj.k djus esa fd;k tkrk gSA blesa v.kq dks jklk;fud 

voLFkk esa ifjofrZr dj mldk nzO;eku vkos'k vuqikr ekik tkrk gSA  

2 % nzO;eku LisDVªksesVªh dh dgkuh ,d vaxzst oSKkfud ts ts FkkWelu dh [kkst ls 

izkjaHk gqbZ ftUgksaus nzO;eku LisDVªksesVªh dh rduhd dh [kkst dhA 

3 % nzO;eku LisDVªksesVªh ds rhu dk;Z % vk;uksa dk mRiknu] vk;uksa dk i`FkDdj.k 

rFkk vk;uksa dh [kkst gSA 

4 % (i) pqEcdh; {ks=] nzO;eku&vkos'k vuqikr (ii) xSl Qst vk;u] (iii) mudk 

nzO;eku (iv) oS/kqr rFkk pqEcdh;A 

1 % vuqca/k nzO;eku LisDVªksesVªh (MS/MS) dks czkWM LisDVªe fof/k ds :Ik esa ifjHkkf’kr 

fd;k tk ldrk gS ftlesa nzO;eku fo'ys’k.k ds de ls de nks in tqM+s gksrs gSa tks 

;k rks fo?kVu izØe ds lkFk la;kstu ds :i esa ;k nzO;eku vFkok vk;u ds vkos'k 

ds :Ik esa jklk;fud vfHkfØ;k esa ,dkarfjr gksrs gSaA  

2 % vuqca/k nzO;eku LisDVªksesVªh dh [kkst ts ts FkkWelu us dhA 

3 % Ik'p&lzksr fo[kaMu dk iz;ksx izk;% vuqca/k nzO;eku LisVªksesVªh ds iz;ksx esa fd;k 

tkrk gSA dkWystu izsfjr fo?kVu] dkWystu mRizsfjr fo?kVu ds :Ik esa Hkh tkuk tkrk 

gS] ftlesa mnklhu v.kq ds lkFk vk;u dk dkWystu] xSl Qst esa gksrk gS rFkk vk;u 

fo?kVu gksrk gSA  

4 % (i) lR;] (ii) lR;] (iii) lR;] (iv) lR;] (v) lR; 

cks/kk iz'u 3 

1 % lkWfyM Qst isIVkbM la'ys’k.k ,d lkekU; rduhd gS ftldk iz;ksx isIVkbM 

la'ys’k.k ds fy, fd;k tkrk gSA ;g la'ys’k.k izk;% Bksl vk/kkj ij gksrk gSA Bksl 

vk/kkj uked laKk dk iz;ksx ,sls /kwlj dks O;Dr djus ds fy, fd;k tkrk gS ftu 

ij jklk;fud vfHkfØ;k,a laiUu gksrh gSaA 
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2 % 1963 esa Jheku czwl esjhQhYM us ØkWl ca/kh; ikWyhLVjhu eksfr;ksa ij Bksl izoLFkk 

isIVkbM la'ys’k.k dk fodkl fd;kA  

3 % Bksl izoLFkk isIVkbM la'ys’k.k dk iz;ksx izeq[k :Ik ls fofHkUu izdkj ds isIVkbMksa 

ds fy, fd;k tkrk gsA Bksl izoLFkk fof/k ds }kjk DNA, RNA ds NksVs [kaM rFkk 

:ikarfjr vksfyxks U;wfDy;ksVkbZM dk la'ys’k.k gksrk gSA lkWfyM Qst ij DNA/RNA 

la'ys’kd ds iz;ksx }kjk vksfyxks U;wfDy;ksVkbZM dk la'ys’k.k gksrk gSA 

4 % (i) lR;] (ii) lR;] (iii) lR;] (iv) lR;] (v) lR; 

ikBkar iz'uksa ds mÙkj %  

1 % [kaM 7-2-2 ns[ksaA 

2 % [kaM 7-2-1 ns[ksaA 

3 % [kaM 7-2-3 ns[ksaA 

4 % [kaM 7-2-5 ns[ksaA 

5 % [kaM 7-3-2 ns[ksaA 

6 % [kaM 7-3-5 ns[ksaA 

7 % [kaM 7-4-2 ns[ksaA 

7.8   
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