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dyk thofoKku vkSj tSo&vkSftZdh 

 
fç; f”k{kkfFkZ;ksa dk dyk thofoKku vkSj tSo&vkSftZdh ¼esEczsu ck;ksykWth vkSj ck;ks,usjtsfVDl½ ds 
ç;ksxkred l=ksa esa Lokxr gSA bl iqfLrdk@eSuqvy esa fn, x, ç;ksx”kkyk vH;kl vkSj ç;ksx ml 
ikB~;Øe ij vk/kkfjr gSa ftldk vkius chchlhlhVh&111 esa v/;;u fd;k gSA dyk thofoKku vkSj 
tSo&vkSftZdh lS)kafrd ikB~;Øe esa vkius ftu vo/kkj.kkvksa dk v/;;u fd;k gS] mudk vuqHko bu 
ç;ksxksa ds nkSjku fd;k tk,xkA 

;g ç;ksx”kkyk ikB~;Øe 2 ØsfMV dk gS vkSj blesa lkr ç;ksx “kkfey gSaA ç;ksxksa dks bl rjg ls 
vfHkdfYir fMt+kbu fd;k x;k gS fd vki vc rd crkbZ xbZ lS)kafrd vo/kkj.kkvksa dk vuqHko vkSj 
tqM+ko eglwl dj ldsaA ;gka mu ewyHkwr vo/kkj.kkvksa ij Hkh ppkZ dh xbZ gS ftu ij ç;ksxkRed 
çfØ;k,a vk/kkfjr gSaA  

visf{kr v/;;u ifj.kke 

bl ç;ksx”kkyk ikB~;Øe dk O;kid mÌs”; vkidks fuEu esa l{ke cukuk gS % 

 jDr ds uewus ls vkjchlh dks vyx djuk( 

 QkWLQksfyfiM ?kVd dks ?kksydj tSodyk ij viektZd tSls v.kqvksa ds fo?kVudkjh çHkko dk 
ewY;kadu djuk( 

 fl) dj ldsa fd çdk”k la”ys’k.k ds nkSjku vkWDlthu dk fodkl gksrk gS( 

 çdk”k la”ys’kd o.kZd dks vyx djuk vkSj mudk vkdyu djuk( 

 pwgs ds ftxj ls lw=df.kdk@ekbVksdkWfUMª;k dk vyxko( vkSj 

 lw= df.kdh; fpUgd fd.od ¼ekbVksdkWfMª;y ekZdj ,atkbe½ lfDlusV MhgkbMªksthust dh 
ij[kA 

v/;;u fu;ekoyh  

ge vkidks lykg nsrs gSa fd vki çk;ksfxd l= esa Hkkx ysus ds fy, vkus ls igys chchlhlhVh&111 
ds lacaf/kr bdkb;ksa dks nksgjk ysaA blls vki ç;ksx djus ds mÌs”; vkSj muds vuqç;ksxksa dks 
vklkuh ls le> ldsaxsA ç;ksx “kq: djus ls igys vkidks bl ikB~;Øe ds çR;sd ç;ksx ds fl)kar 
rFkk fØ;kfof/k dks i<+uk pkfg,A lHkh vfHkdeZdksa dks u, fljs ls rS;kj djuk pkfg, vkSj mUgsa 
iwoZ&O;ofLFkr HkaMkj.k fLFkfr;ksa ds rgr j[kuk ges'kk vPNk gksrk gSA lHkh lqj{kk mik;ksa dk ikyu 
djsa vkSj vfHkdeZdksa dks laHkkyrs le; lqj{kk funsZ'kksa dk /;ku j[ksaA vPNh ç;ksx'kkyk i)fr;ksa esa ls 
,d gS viuh y‚x cqd dks vi&Vw&MsV j[kuk vFkkZr ç;ksx djrs le; fd, x, çs{k.kksa dks ntZ 
djukA ç;ksx'kkyk l=ksa ds nkSjku bl ç;ksx'kkyk iqfLrdk vkSj viuh y‚x cqd dks lkFk j[ksaA 

vU; lHkh bXuw ç;ksx'kkyk ikBîØeksa dh rjg ;g ,d xgu vkoklh; vH;kl gS ftlesa 2 ØsfMV 
iwjk djus ds fy, ,d lIrkg dh vko';drk gksrh gSA çfrfnu pkj&pkj ?kaVs ds nks ç;ksx'kkyk l= 
gksaxsA bl rjg dqy 14 l= gksaxsA igyk l= ifjp;kRed gksxk vkSj 'ks"k nwljs ls 12 ok¡ l= 
ikBîØe esa fn, x, vH;klksa ij vk/kkfjr gksxkA igys l= esa vkidks ç;ksx'kkyk vH;klksa dk ,d 
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C;kSjk fn;k tk,xkA l= 1 ls 12 esa vdknfed ijke'kZnkrk dh ns[kjs[k esa funsZf'kr vH;kl gksaxsA 
vafre nks l= ;kuh 13 oha & 14 oha fcuk ekxZn”kZu@xkbM okys l= gksaxs vkSj ;g l=kar ijh{kk 
gksxhA çR;sd l= esa vkidks 3 ?kaVs ds fy, vH;kl djuk gksxk vkSj 'ks"k ,d ?kaVs esa vkidks viuh 
çk;ksfxd uksVcqd dks iwjk djus dh lykg nh tkrh gSA lq/kkj vkSj xzsfMax ds fy, ç;ksx'kkyk 
uksVcqd ijke'kZnkrk dks çLrqr dh tkuh pkfg,A ç;ksxksa dks djus vkSj bls Bhd ls fjd‚MZ djus ds 
fy, 70% vad vkoafVr fd, x, gSaA vki tkurs gSa fd le; dh deh gS D;ksafd vkids ikl 
ç;ksx'kkyk dk;Z ds fy, lhfer igqap gksxh( blfy,] vkidks fdlh Hkh ç;ksx'kkyk l= dks ugha 
NksM+us dh vko';drk gSA 

ç;ksxksa ds ewY;kadu dk vkdyu fd;k tk,xk vkSj vkidks ç;ksxkRed l= ds var esa ekSf[kd ijh{kk 
ds fy, mifLFkr gksuk gksxkA ç;ksx'kkyk ds vafre l= esa vkidks fu;r ç;ksx djuk gksxk] ftldk 
eqY;kadu fd;k tk,xk vkSj lkFk gh ç;ksx'kkyk l=ksa ds nkSjku fujarj çn'kZu] y‚x cqd vkSj fjd‚MZ 
ds j[kj[kko ds vk/kkj ij vafre ewY;kadu gksxk] ftlds ckn ekSf[kd ijh{kk gksxhA fufnZ"V ç;ksxksa ds 
fy, 30% vad vkjf{kr gSaA 

ç;ksx'kkyk midj.k dk mi;ksx dSls djsa] bldh csgrj le> ds fy, miyC/krk ds vuqlkj dqN 
ohfM;ks fyad çnku fd, tk,axsA bl Lo&funsZ'kkRed lkexzh esa nh xbZ çfØ;k dh rqyuk esa ohfM;ks 
esa crk, tk jgs pj.kksa ;k çfØ;k esa FkksM+k varj gks ldrk gSA gkykafd] fl)kar vkSj vfHkdeZd leku 
jgrs gSaA blfy,] çfØ;k esa viuk, x, ekewyh la'kks/kuksa ds ckjs esa fpark djus dh dksbZ vko';drk 
ugha gSA ge vkidks bl ç;kl esa “kqHkdkeuk,a nsrs gSaA 

egÙoiw.kZ lwpuk 

 vkerkSj ij v/;;u dsaæ esa vk;ksftr ç;ksx'kkyk ikB~;Øe dk;Z esa mifLFkfr vfuok;Z gSA 

 7 fnuksa dh vof/k esa iwjk djus ds fy, ç;ksx”kkyk ikB~;Øe 2 ØsfMV dk gSA 

 funsZf'kr ç;ksx'kkyk dk;Z ds 6 fnuA 

 fcuk funsZf'kr ç;ksx'kkyk dk;Z ds fy, 1 fnuA 

 ç;ksx'kkyk ikB~;Øe dks lQyrkiwoZd iwjk djus ds fy, vkidks funsZf”kr ,oa fcuk funsZf”kr 
?kVdksa esa ¼de ls de 35% vad½ vyx&vyx çkIr djuk gksxkA 

 

ge vkidks bl ç;kl esa “kqHkdkeuk,a nsrs gSaA 
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                           ç;ksx 1 

vkj-ch-lh vof”k’V dksf”kdk  
cukuk 

ç;ksx dh :ijs[kk 

1-1 çLrkouk  

 visf{kr v/;;u ifj.kke 

1-2 fl)kar  

1-3 vko”;d lkexzh 

1-4 fØ;kfof/k 

1-5 voyksdu vkSj ifj.kke 

1-6 lko/kkfu;ka 

1-7 Lo&eqY;kadu ç”u 

 

1-1   çLrkouk  

bl ç;ksx”kkyk vH;kl esa vki lh[ksaxs fd vkj-ch-lh ¼RBC½ vof”k’V dksf”kdk 
¼?kksLV½ dSls rS;kj fd;k tkrk gSA tSSfod ç.kkyh esa ekStwn dyk@f>Yyh dks 
ck;ksesEczsu ds :i esa Hkh tkuk tkrk gSA ;s tSo dyk,¡ dbZ fo”ks’krkvksa vkSj 
lajpukRed ?kVdksa dks Lkk>k djrh gSa( gkykafd os dksf”kdk ;k dksf”kdkax dh 
fØ;k”khyrk ds vk/kkj ij lajpuk vkSj xq.kksa esa fHkUu gksrh gSaA tSlk fd vki tkurs 
gSa] tSfod dyk,¡@f>Yyh fyfiM] çksVhu vkSj dkcksZgkbMªsV ls cuh gksrh gSa vkSj 
v.kqvksa ds çokg esa ck/kk ds :i esa dk;Z djrh gSaA  

çksVhu] fyfiM f}ijr esa lrg ij ekStwn gksrs gSa vkSj pSuy] okgd] iai] fd.od@ 
,atkbe vkSj xzkgh@fjlsIVlZ ds :i esa dk;Z djrs gSaA dkcksZgkbMªsV ckgjh lrg ij 
fyfiM vkSj@;k çksVhu ds lkFk vksfyxkslsdsjkbM ds :i esa tqM+s gksrs gSa vkSj 
dksf”kdh; fpUgd@lsyqyj ekdZj ds :i esa dk;Z djrs gSa vkSj igpku esa enn djrs 
gSaA fyfiM vf/kdka”k f>fYy;ksa esa 6&10 nm dh eksVkbZ dk ,d f}ijr cukrs gSa vkSj 
/kzqoh; v.kqvksa ds çokg esa ck/kk ds :i esa dk;Z djrs gSa ¼fp= 1-1½A lkekU; rkSj ij] 
f>Yyh esa ikap çdkj ds fyfiM ekStwn gksrs gSa % 

fXyljksQkLQksfyfiM] fLQaxksfyfiM] xSysDVksfyfiM] lYQksfyfiM vkSj LVsjksyA ;s lHkh 
çÑfr esa mHk;pj ¼amphiphilic½ gksrs gSaA  
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fp= 1-1 % f>Yyh lajpuk% fyfiM f}ijr ,dhÑr çksVhu vkSj çksVhu ds lkFk xzkgh ds :i 

esa layXu dkcksZgkbMªVA 

yky :f/kj dksf”kdk ¼RBC½ dyk lajpuk vkSj dk;ksZa ds v/;;u ds fy, vR;f/kd 
egÙoiw.kZ ekWMy gSA vius 4&ekg ds thoudky esa] ekuo yky :f/kj dksf”kdk dyk 
esa O;kid mRØe.kh; fo:i.k ¼reversible deformation½ gksrs gSa fQj Hkh og viuh 
lajpukRed v{kq..krk dks cuk, j[krh gSA ;g vuqç;qDr rjy rukoksa ¼fluid 

stresses½ ds fy, Rofjr vuqfØ;k djrh gS vkSj lajpukRed çfrjks/kdrk ds lanHkZ esa 
bLikr ls vf/kd etcwr gksrh gSA yky :f/kj dksf”kdk esa rhu ewy ?kVd gksrs gSa % 
,d fyfim f}ijr] VªkalesEczsu@ikjdyk ¼vfHkUu½ çksVhu vkSj ,d dksf”kdk dadky 
ra=@latkyA vkj-ch-lh dyk dk ,d vkjs[kh; çn”kZu fp= 1-2 esa fn;k x;k gSA 
;fn nks vyx&vyx ijrs fyfiM lajpuk esa fHkUu gksrh gSa rks f>Yyh esa fo’kerk dks 
mifLFkr dgk tkrk gSA vkj-ch-lh f>Yyh esa f>Yyh fo’kerk çnf”kZr gksrh gS D;ksafd 
fLQaxksekbfyu vkSj QkWLQsVkbZfMydksyhu vf/kekur% f}ijr ds ckgjh i=d esa fLFkr 
gksrs gSa] tcfd QkWLQsVkbZfMy bFksuksykehu vkSj QkWLQsVkbZfMylsfju eq[; :i ls 
vkarfjd i=d esa ekStwn gksrs gSaA 

 

fp= 1-2 % vkj-ch-lh- dyk dk vkjs[kh; çn”kZuA 
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nksuksa i=d esa dksysLVªkWy dh ,d egÙoiw.kZ ek=k ekStwn gksrh gSA çeq[k 
VªkalesEczsu@ikjdyk çksVhu XykbdksçksVhu] cSaM 3 vkSj XykbdksQksfju gSA cSaM 3 ,d 
cgq&Qydh vk;u vfHkxeu pSuy gS vkSj f}rh;@prq’e; ¼dimer/tetramer½ larqyu 
esa ik;k tkrk gSA cSaM 3 prq’e; f}ijr dks vkj-ch-lh dadky ls tksM+rs@cka/krs gSaA 
;g ca/ku cSaM 3 ds lkbVksIykfTed Mksesu vkSj ,adkbfju ds chp ijLijfØ;k ds 
ek/;e ls gksrk gS tks LisfDVªu ls tqM+k gksrk gSA  

visf{kr v/;;u ifj.kke 

bl ç;ksx dk v/;;u vkSj çn”kZu djus ds ckn] vkidks fuEufyf[kr esa l{ke gksuk 
pkfg, %  

 f>Yyh ds la?kVu dh O;k[;k dj ldsaxs( 

 vkjchlh vof”k’V dksf”kdk dh rS;kjh ds ihNs ewy fl)kar dh O;k[;k dj 
ldsaxs( 

 f>Yyh v/;;u esa vkjchlh vof”k’V dksf”kdk ds egÙo dh O;k[;k dj 
ldsaxs( vkSj 

 vkjchlh vof”k’V dksf”kdk rS;kj dj ldsaxsA 

1-2   fl)kar  

vkjchlh vof”k’V ¼ghosts½ yky jDr dksf”kdkvksa ds i”p&#f/kjyk;h vo”ks’k ¼post 

& hemolytic residues½ gSaA bldk eryc ;g gS fd vkjchlh vof”k’V fdlh Hkh 
varjkdks”kdh; ¼intracellular½ lajpukvksa ls jfgr gksrs gSa vkSj eq[; :i ls dksf”kdk 
dyk@f>Yyh ls feydj cus gkrs gSaA tc vkj-ch-lh- dyk dks leijklkjh foy;u 
¼isotonic solution½ ls lalkf/kr fd;k tkrk gS rks og viuk gheksXykschu [kks nsrk gS] 
ftlls fd dsoy dyk@f>Yyh vkSj eqDr gheksXykschu cprk gSA bu fjDr 
dykvksa@f>Yyh;ksa dks vkj-ch-lh- Þvof”k’Vß dksf”kdkvksa ds :i esa tkuk tkrk gSA 
yky jDr dksf”kdkvksa dh lajpuk] dk;Z vkSj la?kVu ds v/;;u esa vof”k’V 
dksf”kdkvksa dk O;kid :i ls mi;ksx fd;k tkrk gSA 

1-3   vko”;d lkexzh  

1. pwgs dk rktk jDr ;k ekuo jDr vk/kku ¼transfusion½ ds fy, mi;ksx fd;k 
tkus okyk le;&vof/k&lekIr jDr ¼2&3 feyh yhVj½ 

2. leijklkjh yo.k ¼Isotonic saline½ foy;u ¼8-9 xzke@yhVj½ 

3. VªkblksfM;e lkbVªsV] ¼,d FkDdk&jks/kh½ ¼4 xzke@100 feyh yhVj½ 

4. vidsafnz ufydk ¼Centrifuge tubes½ ¼10 feyh yhVj½ 

5. bUD;wcsVj@m’ekf;= 

6. vidsafnzr ;a=  

 

fp= 1-3 % vkj-ch-lh- vof”k’V 

dyk cukus esa “kkfey pj.kA 

Finger stick 
method 

https://youtu.be/m
mC5tDCviBc 
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7. o.kZekih ¼Colorimeter½ ;k LisDVªeh çdk”kekih ¼spectrophotometer½ 

8. vklqr ty ¼Distilld water½ 

9. ykSjh ¼Lowry½ fof/k ls çksVhu vkdyu ds fy, vfHkdeZd ¼oSdfYid& 
chchlhlh,y&106 ns[ksa½ 

1-4   fØ;kfof/k  

1. jDr dk uewuk maxyh dh NM+h çfØ;k }kjk VªkblksfM;e lkbVªsV 
¼VªkblksfM;e lkbVªsV ds 50 ekbØksyhVj esa 5 feyh yhVj jDr Mkyk tkrk 
gS½ ;qDr ufydk esa ,d= dhft,A /khjs&/khjs bl jDr ds uewus dks feyk,aA 

2. bls 10 feyhyhVj vidsafnz ufydk esa LFkkukarfjr djsa vkSj 4 fMxzh 
lsfYl;l ij 10 feuV ds fy, 8000 g ij vidsafnzr djsaA 

3. vidsanz.k ds ckn] IykT+ek vf/kIyoh ¼supernatant½ ds :i esa Åijh ijr 
ds :i esa ns[kkbZ nsxk] tcfd yky jDr dksf”kdk ufydk ds xqfVdk ¼pellet½ 
ry ij ryNV ds :i esa gksxhA 

4. vf/kIyoh dks fuFkkj dj ds fudkysa vkSj ufydk ds ry ij ryNV] 
vkjchlh dks iqu% 5 feyhyhVj leijklkjh yok.k foy;u esa ?kksysaA 4 fMxzh 
lsfYl;l ij 10 feuV ds fy, 8000 g ij fQj ls ufydk dks vidsafnzr 
djsaA bl /kksus ds pj.k dks ,d ckj fQj nksgjk,aA 

5. /khjs&/khjs 5 feyhyhVj vklqr ty esa /kks;s gq, vkjchlh dks iqu% ?kksysaA ,d 
oksVsZDl feDlj dk mi;ksx djds ufydk dh lkexzh dks rsth ls feyk,a 
ftlls yky jDr dksf”kdk,a QV tk;saA    

6. 4 fMxzh lsfYl;l ij 5 feuV ds fy, 8000 g ij fQj ls feJ.k dks 
vidsafnzr djsaA xqfVdk ds iqu% çkIr djsa ftlesa vkjchlh vof”k’V f>Yyh 
“kkfey gS] vkSj vkxs ds mi;ksx ds fy, 0-5 feyh yhVj leijklkjh yo.k 
foy;u esa iqu% ?kksysaA 

çfØ;k dk çokg pkVZ uhps fn;k x;k gSA 

50 l VªkbZlksfM;e lkbVªsV esa 5 ml jDr feyk,a 

                         /khjs /khjs fgyk,¡       

10 ml dh viØsafnz ufydk esa Mkysa vkSj 8000 g, 4C ij 10 feuV ds fy, 
viØsafnzr djsa  

 
vf/kIyoh dks fuFkkj dj fudky nsa] ufydk ds ryNV ij xqfVdk ds :i esa yky 
jDr df.kdk,a çkIr gksaxh 

IykT+ek jDr dk Li’V] 
iqvky jax ¼gYds ihys 
jax½ dk rjy fgLlk gS 
tks yky jDr 
dksf”kdkvksa] lQsn jDr 
dksf”kdkvksa] IysVysV~l 
vkSj vU; dksf”kdh; 
?kVdksa ds gVk;s tkus 
ds ckn jgrk gSA blesa 
ikuh] yo.k] ,atkbe@ 
fd.od] ,VhckWMh 
¼çfrj{kh½ vkSj vU; 
çksVhu gksrs gSaA 

lhje dks jDr IykT+ek 
ds :i esa ifjHkkf’kr 
fd;k tk ldrk gS 
ftlesa Qkbfczukstsu 
ugha gksrk gSA lhje esa 
jDr ds FkDds esa 
mi;ksx ugha gksus okys 
lHkh çksVhu ik;s tkrs 
gSa tSls fd 
bysDVªksykbV~l ¼fo|qr 
vi?kV~;½ ,aVhckWMh 
¼çfrj{kh½] ,aVhtu 
¼çfrtu½ gkeksZu] vkSj 
dksbZ Hkh cfgtkZr 
inkFkZA 
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vkj- ch- lh- dks 5 ml leijklkjh yo.k foy;u esa iqu% ?kksaysa 8000 rpm, 4C ij 
10 feuV ds fy, viØsafnzr djsa 

 

okVsZDl feDlj dh lgk;rk ls ufydk lkexzh dks tksj ls fgyk,a ftlls fd yky 
jDr dksf”kdk,¡ QV tk,¡ 

 

8000 g, 4C ij 5 feuV dks viØsafnzr djsa 

 

iqu% mi;ksx ds fy, xqfVdk dks 0.5 ml leijklkjh yo.k foy;u esa iqu% ?kksysa 
ftlesa vkj- ch-lh- vof”k’V dksf”kdk gSA  

1-5   voyksdu vkSj ifj.kke 

1. iqu% ?kksysa x, foy;u dk vo”kks’k.k 540 nm ij ekisaA leijklkjh foy;u 
dks vk/kkj ¼Blank½ ds rkSj ij bLrseky djsaA 

2. bl uewus esa vki çksVhu dh lkanzrk dks Hkh eki ldrs gSA blds fy, ykSjh 
fof/k dk ç;ksx djsa vkSj 660 nm o.kZekih ;k LisDVªeh çdk”kekih dh 
lgk;rk ls vo”kks’k.k ekisaA foLr`r C;kjs ds fy, ch ch lh lh ,y&106 esa 
ç;ksx 3 ns[ksaA 

1-6   lko/kkfu;ka 

1. jDrlaxzg ds nkSjku :f/kj fo?kVu ¼hemolysis½ dh fdlh Hkh laHkkouk ls 
cpk tkuk pkfg,A 

2. FkDdkjks/kh dks jDr ds uewus ds lkFk /khjs&/khjs feyk;k tkuk pkfg,A 

3. vidsnz.k ¼centrifugation½ ls igys xqfVdk ds feJ.k dks vkfgLrk@ 
/khjs&/khjs feykuk pkfg,A 

4. Årdksa vkSj “kjhj ds rjy inkFkZ ds lkFk dke djrs le; laØe.k gks 
ldrk gSA vr% bu inkFkksZ dk mi;ksx djrs le; lko/kkuh cjrh tkuh 
pkfg,A 

5. fo”ks’k :i ls bl mÌs”; ds fy, j[ks x, m’ekf;= ¼bUD;wcsVj½ esa vif”k’V 
¼waste½ dks Bhd ls fu’Qy fd;k tkuk pkfg, vkSj fQj bldk fuiVku 
¼disposal½ fd;k tkuk pkfg,A 
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1-7   Lo&eqY;kadu ç”u 

1. lhje dks ifjHkkf’kr djsaA 

2. lhje vkSj IykT+ek esa foHksn djsaA 

3. leijklkjh foy;u D;k gksrk gS\ 

4. FkDdk jks/kh D;k gS\ mnkgj.k nsaA 

5. vkj- ch- lh- vof”k’V cukus ds fl)kar dk fooj.k nsaA 

6. tSodyk ds la?kVu dk fooj.k nsaA 
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                              ç;ksx 2 

f>Yyh ij viektZd ds  
çHkko dk v/;;u 

ç;ksx dh :ijs[kk 

2-1 çLrkouk 

 visf{kr v/;;u ifj.kke 

2-2 fl)kar  

2-3 vko”;d lkexzh 

2-4 fØ;kfof/k 

2-5 voyksdu vkSj ifj.kke 

2-6 lko/kkfu;ka 

2-7 Lo&eqY;kadu ç”u 

 

2-1   çLrkouk  

viektZd QkWLQksfyfiM f}ijr dks Hkax djds f>Yyh@dyk ds fo?kVu dk dkj.k 
curs gSaA f>Yyh çksVhu ds v/;;u ds fy, midj.k ds :i esa viektZd ds egÙo 
dks de djds ugha vkadk tk ldrk gSA os çksVhu ds vyxko vkSj “k`f)dj.k esa cM+s 
iSekus ij mi;ksx fd, tkrs gSaA vkjchlh vof”k’V dksf”kdkvksa ds ekeys esa] 
viektZd@fMVtsZaV ds çHkko dks ckf/kr f>Yyh ls eqDr gheksXyksfcu }kjk vo”kks’k.k 
dks ekidj ekik tkrk gSA bl ç;ksx”kkyk vH;kl esa vki vkjchlh vof”k’V dksf”kdk 
ij viektZd@lkanzrk ds çHkko dks ns[ksaxs ftls vkius fiNys ç;ksx esa rS;kj fd;k 
gSA vki fofHkUu ds viektZdksa ds çHkko dk Hkh blh çdkj v/;;u dj ldrs gSaA  

visf{kr v/;;u ifj.kke 

bl ç;ksx dk v/;;u vkSj çn”kZu djus ds ckn] vkidks fuEufyf[kr esa l{ke gksuk 
pkfg, %  

 çfr”kr vi?kVu dh x.kuk dj ldsaxsa( 

 vkj ch lh vof”k’V dksf”kdk ij viektZd ds çHkko dk o.kZu dj ldsaxsa( 

 dyk@f>Yyh ij viektZd ds çHkko dk fooj.k ns ldsaxsa( vkSj 

 vo”kks’k.k ds :i esa dyk@f>Yyh ij viektZd ds çHkko dks eki ldsaxsaA 
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2-2  fl)kar  

vf/kdka”k viektZd fyfiM f}ijr dks ?kksydj dyk@f>Yyh dks ckf/kr djrs gSaA 
bl ç;ksx esa ckf/kr f>Yyh ls fudyus okys gheksXyksfcu }kjk çdk”k ds vo”kks’k.k 
dks ekidj vof”k’V dksf”kdk dyk ij fMVtsZaV@viektZd ds çHkko dh fuxjkuh dh 
tkrh gSA 

2-3   vko”;d lkexzh  

1. 0-5 ml leijklkjh yo.k foy;u esa ?kqyk gqvk vkj ch lh vof”k’V dksf”kdk 
¼ç;ksx 1 ls½ 

2. leijklkjh yo.k ¼Isotonic saline½ ¼8-9 xzke@yhVj½ foy;u 

3. viektZd foy;u % 

d½ VªkbVku ,Dl & 100 ¼1 xzke@100 feyh yhVj½ 

[k½ lksfM;e MksMsfly lYQsV ¼1 xzke@100 feyh yhVj½ 

x½ ykblksQkWLQsfVfMy dksyhu ¼10 feyhekWy@yhVj½ 

4. vidsafnz ufydk ¼Centrifuge tubes½ ¼10 feyh yhVj½ 

5. bUD;wcsVj@m’ekf;= 

6. vidsafnz= ;a= 

7. o.kZekih ¼Colorimeter½ ;k LisDVªeh çdk”kekih ¼spectrophotometer½ 

8. vklqr ty ¼Distilled water½ 

2-4   fØ;kfof/k  

1. vkjchlh vof”k’V dyk dk 0-5 feyhyhVj ysysa vkSj leijklkjh yo.k 
foy;u dk 4-5 feyhyhVj vk;ru feykdj 5 feyhyhVj cuk,aA bls vPNh 
rjg feyk ysaA 

2. viektZd foy;u ¼VªkbVku ,Dl & 100 ;k lksfM;e MksMsfly lYQsV ;k 
ykblksQkWLQsfVfMy dksfyu½ dk 50 ekbØksyhVj feyk,a vkSj ?kqekrs gq, 
/khjs&/khjs feyk,aaA 

3. 37 fMxzh lsfYl;l ij 20 feuV ds fy, m’ekf;=@buD;wcsVj esa j[ksaA 

4. Å’eku ¼incubation½ iwjk gksus ds ckn] 8000 vkj ih ,e ij feJ.k dks 
fMxzh lsfYl;l ij 5 feuV ds fy, vidsafnzr djsaA 

5. vf/kIyoh ysa vkSj o.kZekih ;k LisDVªeh çdk”kekih dk mi;ksx djds 540 nm 
ij vo”kks’k.k ¼absorbance½ ekisaA 



 

 

 
ç;ksx 2                                f>Yyh ij viektZd ds çHkko dk v/;;u 

 

13 

 

6. f>Yyh ds Þ100% vi?kVuß ds ckn vo”kks’k.k dks ekius ds fy, % 

i) vkjchlh vof”k’V f>Yyh ds 0-5 feyhyhVj ¼leijklkjh yo.k 
esa ?kqyk gqvk½ ysa vkSj VªkbVku ,Dl&100 foy;u dk 4-5 feyhyhVj 
MkysA 

ii) bls vPNh rjg ls feyk,a vkSj 20 feuV ds fy, 37 fMxzh lsfYl;l 
ij m’ekf;r ¼buD;wcsV½ djsaA 

iii) 4 fMxzh lsfYl;l ij 5 feuV ds fy, 8000 vkj ih ,e vidsafnzr 
djsaA 

iv) vf/kIyoh ysa vkSj 540 nm ij vo”kks’k.k ekisaA ;g rkfydk esa of.kZr 
Þ100% vi?kVuß dk çfrfuf/kRo djrk gSA 

2-5   voyksdu vkSj ifj.kke 

çfr”kr esa vi?kVu dk çfrfuf/kRo djus ds fy, vo”kks’k.k ds eku dks ifjofrZr 
fd;k tkrk gSA lcls igys] vf/kdre vkSj U;wure f>Yyh vi?kVu fu/kkZfjr djus 
dh vko”;drk gSA U;wure lhek fjDr ¼blank½ }kjk fu/kkZfjr dh tkrh gS ¼bl 
ekeys esa ;g leijklkjh yo.k gS½ vkSj vf/kdre 100% vi?kVu dks viektZd ds 
lkFkA 

vi?kVu % = ¼ijh{k.k uewus dk vo”kks’k.k @100% vi?kVu dk vo”kks’k.k½ X 100 

voyksdu dks fuEufyf[kr rjhds ls ntZ fd;k tk ldrk gS % 

Ø- l- ?kqys gq, 

vkjchlh 

vof”k’V 

f>Yyh dk 

vk;ru 

¼ml½ 

leijklkjh 

foy;u dk 

vk;ru 

¼ml½ 

Mkys x, 

viektZd 

¼VªkbVku X-

100½ 

foy;u dk 

vk;ru ¼ml½ 

feyk,¡ vkSj 

20 feuV ds 

fy, 5C ij 

buD;wcsV@ 

m’ekf;r djsaA 

vidsafnr djsa 

vkSj vo”kks’k.k 

dks ekisa  

540 nm 

ij 

vo”kks’k.k 

% vi?kVu nkuksa dk 

e/; eku 

tk¡p okyk uewuk 0-5 4-5 0-05    

0-5 4-5 0-05   

fjDr ¼Blank½ 

leijklkjh yo.k  

& 4-5 0-02 

¼distilled 

water½ 

   

100%  

vi?kVu 

0-5 0 4-5    

0-5 0 4-5   
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vki blh rjhds ls ftrus pkgsa mrus viektZd ds çHkkoksa dh tkap dj ldrs gSaA 
lcls igys] ;g lykg nh tkrh gS fd viektZd VªkbVu ,Dl&100 dh fHkUu lkanzrk 
dh ,d Jà[kyk ¼0-05] 0-10] 0-015] 0-20] 0-25] 0-30] 0-35] vkSj 0-40 feyhyhVj½ dh 
tkap djsa vkSj çfr”kr f>Yyh vi?kVu ¼gseksfyfll½ dk ,d vkjs[k rS;kj djsaA  

vU; viektZd tSls ykblksysflfFku] çkstsLVsjksu] vkfn ds lkFk ç;ksx dks nksgjk,a 
vkSj f>Yyh ds vi?kVu ij bu viektZd dh lkis{k çHkko”khyrk ij fVIi.kh djsaA 

2-6   lko/kkfu;ka 

1. vidsUnz.k ls igys feJ.k dks vkfgLrk ls fgyk,¡A 

2. fofHkUu viektZdksa dk mi;ksx djrs le; lanw’k.k vkSj nks’kiw.kZ ifj.kkeksa ls 
cpus ds fy, LoPN fiisV vkSj ij[kuyh dk mi;ksx djsaA 

2-7   Lo&eqY;kadu ç”u 

1. f>Yyh ij vietkZd dh Hkwfedk dh O;[;k dhft,A 

2. viektZd D;k gSa\ 

3. 100 çfr”kr vi?kVu ls D;k vfHkçk; gS\ 
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                              ç;ksx 3 

gkbfMªyk ikS/ks esa çdk”k la”ysf’kr 
vkWDlhtu ¼O2½ ds mn~Hko dk 

v/;;u 

ç;ksx dh :ijs[kk 

3-1 çLrkouk 

 visf{kr v/;;u ifj.kke 

3-2 fl)kar  

3-3 vko”;d lkexzh 

3-4 fØ;kfof/k 

3-5 voyksdu vkSj ifj.kke 

3-6 lko/kkfu;ka 

3-7 Lo& eqY;kadu ç”u 

 

3-1   çLrkouk  

çdk”k la”ys’k.k ,d tSfod vkWDlhdj.k&vip;u çfØ;k gS ftlesa çdk”k ÅtkZ] 
fLFkj jklk;fud mRiknksa esa ifjofrZr gksrh gSA bls fuEufyf[kr lkekU; lehdj.k 
}kjk le>k tk ldrk % 

OHA2)OCH(AH2CO 2222   kçdk'  

;gka CO2 bysDVkWu LohdrkZ ¼electron acceptor½ gS vkSj H2A ,d vipf;r ;kSfxd 
gS tks bysDVkWu nkrk ¼electron donor½ ds :i esa dke dj ldrk gSA bl çfØ;k esa 
CO2] dkcksZgkbMªsV ¼CH2O½ esa vipf;r gksrk gS] tcfd H2A, A esa vkDlhÑr gksrk 
gSA “kSoky vkSj lkbukscSDVhfj;k ¼cyanobacteria½ tSls ikni vkWDlhtunk;h çdk”k 
la”ys’k.k çnf”kZr djrs gSa ftlesa H2A ds LFkku ij ty ¼H2O½ dk mi;ksx fd;k 
tkrk gS] vkSj blds vkWDlhdj.k ls vk.kfod vkWDlhtu dk mRiknu gksrk gS ftlls 
gekjs xzg ij thou lEHko gSA 

OHO2/1)OCH(OH2CO 22222   kçdk'  

gjs ikniksa ds gfjryod ¼chloroplast½ esa çdk”k la”ys’k.k gksrk gSA ;g okrkoj.k ls 
dkcZuMkbZ vkWDlkbM] ty vkSj lkSj ÅtkZ dk mi;ksx djrk gSA bl çfØ;k ds nkSjku 
ty vi?kVu gksrk gSA ftlls vkWDlhtu mRlftZr gksrh gSA 
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1930 ds n”kd esa ikni “kjhjfØ;k foKkuh ¼IykaV fQft;ksykWftLV@Plant 

Physiologist½ jkWcVZ fgy ¼Robert Hill½ us i`Fkd gfjryod@DyksjksIykLV ij ljy 
vkSj lq#fpiw.kZ ç;ksx fd,A mUgksusa fn[kk;k fd tc ,d Ñf=e bysDVªkWu LohdrkZ 
¼tSls fd QsjksvkDlsysV ;k QsfjlkbukbM] ckn esa csatksfDouksu vkSj 2] 6 & 
MkbDyksjksQsukWy baMksQsukWy] DCPIP dk Hkh mi;ksx fd;k tkrk gS½ dh mifLFkfr esa 
vyx&Fkyx gfjryod@DyksjksIykLV dk mi;ksx fd;k tkrk gS] rks CO2 ds 
;kSfxdhdj.k ¼CO2 fixation½ ugha gksus ij Hkh H2O ds foHkktu ls vk.kfod O2 
fodflr gks ldrk gSA bl ç;ksx dks O;kid :i ls vius [kkstdrkZ ds lEeku esa 
fgy çfrfØ;k ds :i esa tkuk tkrk gSA blus çdk”k çsfjr bysDVªkWu gLrkarj.k 
¼çdk”k vfHkfØ;k½ vkSj CO2 ;kSfxdhdj.k ¼vçdk”kh; vfHkfØ;k½ ds chp laca/kksa dks 
le>us dh “kq#vkr dks fpfUgr fd;kA jsfMvksyscsfyax v/;;uksa }kjk ckn esa ;g 
çnf”kZr fd;k x;k fd fgy çfrfØ;k ds nkSjku fodflr vkWDlhtu ty ds v.kqvksa 
ds vkWDlhdj.k ls çkIr gqbZ FkhA 

Acceptor)(ReducedA2H2O
2

1LightAceeptor)(ElectronAO2H   

visf{kr v/;;u ifj.kke 

bl ç;ksx dk v/;;u vkSj çn”kZu djus ds ckn] vkidks fuEufyf[kr esa l{ke gksuk 
pkfg, %  

 çdk”k la”ys’k.k dh O;k[;k dj ldsaxs( 

 ;g lkfcr dj ldsaxs fd gjs ikS/kksa esa çdk”k la”ys’k.k ds nkSjku vkDlhtu 
dk mn~Hko gksrk gS( vkSj 

 ty ds çdk”k vi?kVu dk o.kZu vkSj vkWDlhtu ds mn~Hko dh O;k[;k dj 
ldsaxsA 

3-2  fl)kar  

dkcksZgkbMªsV ds mRiknu ds fy, ok;qeaMyh; dkcZu MkbvkWDlkbM dks vkWDlhtu 
;qDr çdk”k la”ys’k.k esa ty ds lkFk tksM+k tkrk gS tcfd vkWDlhtu xSlh; :i esa 
fodflr gksrh gSA ;g çfØ;k gfjryod ds Fkk;ysdkWbM f>Yyh esa gksrh gS ftlesa 
çdk”k la”ys’kd o.kZd tSls fd DyksjkfQy@i.kZgfjr vkSj çksVhu varfuZfgr gksrs gSaA 
Fkk;ysdkWbM f>Yyh ,d ÅtkZ ikjxeu f>Yyh gS tks lkSj ÅtkZ dks jklk;fud ÅtkZ 
esa ifjofrZr djrh gSA çdk”k la”ys’k.k dh lexz vfHkfØ;k fuEukuqlkj gS % 

OxygenteCarbohydradioxideCarbonWater
26O2O12H6CSunlight

26COO26H   
  

3-3   vko”;d lkexzh  

1. gkbfMªyk Vgfu;k¡ 

2. chdj 
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3. Xykl dhi 

4. ij[kuyh 

5. rkykc dk ikuh 

6. çTofyr lqxfU/kr NM+h@vxjcÙkh 

3-4   fØ;kfof/k  

1. ,d chdj ysa vkSj mlesa rhu pkSFkkbZ rkykc dk ikuh HkjsaA 

2. Rkktk dVh gqbZ dqN gkbfMªyk Vgfu;ksa dks ysa vkSj mUgsa chdj esa Mqcks,aA 

3. ,d dkap dh dhi ysa vkSj bls chdj esa mYVs fLFkfr esa j[ksa rkfd dhi dk 
pkSM+k O;kid fgLlk gkbfMªyk Vgfu;ksa dks <d ys vkSj lkFk gh dhi dh 
uksd iwjh rjg ls ikuh esa Mwch jgsa tSlk fd fp= 3-1 esa fn[kk;k x;k gSA 

4. dhi dk vk/kkj vkSj chdj ds ry ds chp esa ,d N=d O;oLFkk ¼beehive 

arrangement½ dk mi;ksx fd;k tkrk gSA 

5. rkykc ds ikuh ls Hkjh ,d ij[kuyh ysa vkSj bls dhi ds rus ij mYVh 
fLFkfr esa j[ksaaA 

6. bl la;kstu dks [kqys /kwi esa 2&3 ?kaVs ds fy, j[ksaA 

 
fp= 3-1 % çdk”k la”ys’k.k ds nkSjku vkWDlhtu ds mn~Hko dks çnf”kZr djus ds fy, ,d 

N=d O;oLFkk 

3-5   voyksdu vkSj ifj.kke 

1. xSl ds cqycqys vFkkZr çdk”k la”ys’k.k ds nkSjku mRikfnr vkWDlhtu bl 
O;oLFkk esa ij[kuyh ds “kh’kZ ij ,df=r gksxkA 
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2. ij[kuyh dks mYVk j[krs gq, /khjs&/khjs fudkysaA mfpr [;ky j[ksa rkfd 
çdk”k la”ys’k.k ls ,df=r xSl ij[kuyh ls u fudy tk,A 

3. ,d çTofyr lqxfU/kr NM+h@ vxjcÙkh Mkydj ij[kuyh esa ,df=r xSl 
dk ijh{k.k djsa] tks vkx dh yiVksa esa cny tk,xhA 

4. blls ;g lkfcr gksxk fd çdk”k la”ys’k.k ds nkSjku ,d= dh xbZ xSl 
vkWDlhtu FkhA 

5. bl ç;ksx ls ;g lkfcr gksrk gS fd lw;Z ds çdk”k dh mifLFkfr esa çdk”k 
la”ys’k.k ds nkSjku vkWDlhtu dk mn~Hko gksrk gSA  

3-6   lko/kkfu;ka 

1. gkbfMªyk Vgfu;k¡ ftruk laHko gks mruh rktk gksuh pkfg,A 

2. la;kstu dks i;kZIr le; ds fy, lw;Z ds çdk”k ds laidZ esa gksuk pkfg,A 

3. chdj esa ty dk Lrj myVs dhi ds rus ds Lrj ls vf/kd gksuk pkfg,A 

4. ij[kuyh fudkyrs le;] xSl fudyus ls cpkus ds fy, vius vaxwBs dks 
ij[kuyh ds eq¡g ds ikl j[ksaA 

3-7   Lo&eqY;kadu ç”u 

1. tSo la”ys’k.k dks ifjHkkf’kr djsaA 

2. gfjryod dk tSola”ys’k.k esa Hkwfedk D;k gS\ 

3. fgy vfHkfØ;k dk o.kZu djsaA 

4. ty&vi?kVu D;k gS\ 

5. ikniksa esa çdk”k la”ys’k.k dh fØ;k dh O;k[;k djsaA 

6. tSola”ys’k.k esa ty vkSj dkcZu MkbZ vkWDlkbM dh vko”;drk D;ksa gksrh gS\ 
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                            ç;ksx 4 

ikyd ds iÙkksa ls gfjryod dk 
i`FkDdj.k vkSj laiw.kZ i.kZgfjr dk 

vkdyu 

ç;ksx dh :ijs[kk 

4-1 çLrkouk 

 visf{kr v/;;u ifj.kke 

4-2 fl)kar  

4-3 vko”;d lkexzh 

4-4 fØ;kfof/k 

4-5 voyksdu vkSj ifj.kke 

 gfjryod dk i`FkDdj.k 

 i.kZgfjr dk vkdyu 

4-6 lko/kkfu;ka 

4-7 Lo&eqY;kadu ç”u 

 

4-1   çLrkouk  

bl ç;ksx”kkyk vH;kl esa] vki gfjryod ¼chloroplast½ ds iF̀kDdj.k ¼isolation½ 
vkSj i.kZgfjr ¼chlorophyll½ ds vkdyu dks lh[k ldsaxsA gfjryod fo”ks’k :i ls 
ifÙk;ksa esa ekStwn mi&dksf”kdh; dksf”kdkax ¼organelles½ gSa tks çdk”k la”ys’k.k ds 
çeq[k LFky gSaA os vkdkj esa 5&10 m ds gksrs gSaA blesa Fkk;ysdkWbM f>Yyh gksrh gS 
ftuesa çdk”k la”ys’k.k o.kZd vkSj çksVhu gksrs gSa tks çdk”k l”ys’k.k djrs gSaA 
i.kZgfjr çeq[k çdk”k l”ys’kd jaxnzO; ¼Rigment½ gS ftlls ifÙk;ka gjs jax dh 
fn[kkbZ nsrh gSaA 

visf{kr v/;;u ifj.kke 

bl ç;ksx dk v/;;u vkSj çn”kZu djus ds ckn] vkidks fuEufyf[kr esa l{ke gksuk 
pkfg, %  

 ç;ksx ds fy, ifÙk;ksa dk lÙkk ¼extract½ fudky ldsaxs( 

 ifÙk;ksa ls gfjryod dk iF̀kddj.k dj ik;saxs( vkSj 

 i.kZgfjr dk vkdyu dj ldsaxsA 
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4-2  fl)kar  

gfjryod f}&f>Yyh vkoj.k ls f?kjk gqvk gksrk gSA gfjryod ds vanj esa 
Fkk;ysdkWbM f>Yyh gksrh gS tks layXu vkSj xSj&layXu fgLlks esa la;ksftr gksrh gS 
ftls xzsuk vkSj ihfBdk iVfydk ¼stroma lamellae½ ds uke ls tkuk tkrk gSA ;g 
Fkk;ysdkWbM f>Yyh ç.kkyh vk/kkjd ¼eSfVªDl½ esa var%LFkkfir ¼embedded½ gksrh gS 
tks çksVhu esa le)̀ gSA Fkk;ysdkWbM f>Yyh ç.kkyh ds Hkhrj esa Hkh can LFkku gksrk gS 
ftls Fkk;ysdkWbM vodkf”kdk ¼thylakoid lumen½ ds :i esa tkuk tkrk gS ¼fp= 4-
1½A gfjryod dks ,d mHk;jks/kh ¼cQj½ ç.kkyh esa iÙkh ds Årdksa ds lekaxhdj.k 
¼homogenization½ vkSj mlds ckn vidsanz.k ¼centrifugation½ }kjk iF̀kd fd;k 
tkrk gSA 

 

 

 

 

 

fp= 4-1 % gfjryod dk lajpukRed laxBuA 

fe[kkby LosV] ,d :lh ouLifr “kkL=h us o.kZysf[kdh }kjk gfjryod jaxnzO; dk 
i`FkDdj.k fd;kA mUgksaus fn[kk;k fd ifÙk;ksa esa pkj çdkj ds çdk”k la”ys’kh o.kZd 
gksrs gSa ¼lkj.kh 4-1½A 

lkj.kh 4-1 % çdk”k la”ys[kh o.kZd vkSj muds lfØ; vo”kks’k.k LisDVªkA 

o.kZd@jaxnzO; jax çdk”k vo”kks’k.k  

DyksjksfQy , gjk 430 nm ds ikl vkSj 662 nm 

DyksjksfQy ch gjk 453 nm ds ikl vkSj 642 nm 

dSjksVhukW;M ¼dSjksVhu½ vkSj 
tSUFkksfQy 

ihyk&ukjaxh 460 nm ls 550 nm rd 

4-3   vko”;d lkexzh  

1. ikyd dk iÙkk ¼yxHkx 30 xzke½ 

2. /kkjnkj pkdw 

3. dkVus okyk Qyd 
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4. jlksbZ lfEeJd ¼Blender½ 

5. eyey dk diM+k 

6. dk¡p dk chdj 

7. vidsafnz= ufydk ¼50 feyhyhVj½ 

8. vidsafnz= ufydk ¼1-5 feyhyhVj½ 

9. lw{efiisV ¼micropipette½  

10. Xykl fiisV 

11. vidsUnz.k ;a= ¼Centrifuge½ 

12. LisDVªeh çdk”kekih 

vfHkdeZd 

1. gfjryod ìFkDdj.k mHk;jks/kh@cQj ¼CIB½ fcuk ch-,l-,- ds ¼cksokbu lhje 
,YE;feu½ % 0-33 M lkWfcZVkWy] 0-1 M fVªl&DyksjkbM ¼pH = 7.8½] 5 mM 

MgCl2, 10 mM NaCl, 2 mM EDTA] 

2. BSA ds lkFk gfjryod iF̀kDdj.k cQj ¼CIB½ ¼0-1% w/v½ 0-33 M 
lkWfcZVkWy] 0-1 M fVªl&DyksjkbM ¼pH = 7.8½] 5 mM MgCl2, 10 mM NaCl, 2 

mM EDTA, 0-1% BSA, 

3. 40% (v/v) ijdkWy % BSA ds lkFk 4 ml ijdkWy vkSj 6 ml CIB cQj] 40% 
ijdkWy dks 10 ml cukus ds fy, ¼gfjryod lLisa”ku ds 6 ml ds fy, 40% 
ijdkWy dk 10 ml dk mi;ksx djsa½A ijdkWy esa dksykWbMh flfydk d.k gksrs gSa 
tks ik¡yhfoukbyik;jksfyMksu ¼PVP½ ds lkFk ysfir gksrs gSaA ;g O;kolkf;d 
:i ls miyC/k gSA 

4. 80% (v/v) tyh; ,lhVksuA 

4-4   fØ;kfof/k  

lcls igys ge gfjryod dks i`Fkd djuk lh[ksaxs vkSj mlds ckn i.kZgfjr dk 
vkdyu djsaxsA 

4-4-1   gfjryod dk ìFkDdj.k 

1. rkts ikyd ds iÙkksa dks igys uy ds ikuh ls vkSj fQj vklqr ty ls 
vPNh rjg /kks ysaA e/;f”kjk ¼feMfjc½ fudyk nsa vkSj 30 xzke ifÙk;ka ysaA 

2. ,d rst /kkjnkj pkdw ;k CysM ds lkFk NksVs VqdM+ksa esa tYnh ls dkV ysaA 
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3. BSA ds lkFk CIB ds 120 ml dks blesa Mkysa vkSj ,d jlksbZ ds lfEeJd 
¼feDlh½ esa lekaxhdj.k djsa] ftlesa tkj igys ls nzqr”khfrr ¼prechilled½ 
fd;k gksuk pkfg,A lekaxhdj.k vkn”kZ :i ls cVu dks NksVs pj.k esa pkyw 
vkSj can djds fd;k tkuk pkfg,A 

4. eyey ds diMs+ ¼cheese cloth½ dh 8 ijrksa ds ek/;e ls lekaxhÑr 
¼homogenate½ ifÙk;ksa dks Nku ysaA 

5. fuL;an ¼fQYVªsV½ dks fQj leku :i ls vidsafnz= ufydkvksa ds tksM+s esa 
foHkkftr dhft,A 

6. 250 g  vkSj 4C ij 5 feuV ds fy, lekaxhÑr dks vidsafnzr djsaA xqfVdk 
¼pellet½ ftlesa dksf”kdk vo”ks’k vkSj LVkpZ gksrk gS mls Qsad fn;k tkrk gSA   

7. vf/kIyoh ¼lqijusVsaV½ dks igys ls nzqr”khfrr vidsafnzr ufydkvksa esa 
LFkkukarfjr djsa vkSj 4C ij 7 feuV ds fy, 1000 g ij vidsafnzr djsaA 

8. vf/kIyoh ¼lqijusVsaV½ dks Qsad nsa vkSj BSA ds lkFk 2ml CIB dks gjs jax ds 
xqfVdk ¼iSysV½ esa Mky dj dkap dh NM+ ;k fdlh vU; isaV cz”k dh 
lgk;rk ls iqu% ?kksysA 

9. lHkh vidsafnz= ufydkvksa ls ?kqyh gq;h xqfVdk dks bdëk dj ysaA 

10. BSA ds lkFk CIB cQj ds 6 ml ds lkFk 40% ijdkWy lLisa”ku dk 4 ml 
feyk,aA /khjs&/khjs ijdkWy ijr dks gfjryod feJ.k ds 6 ml ls <d nsaA 

11. 4C ij 6 feuV ds fy, 1700 g ij vidsafnzr djsaA 

12. iw.kZ gfjryod ,d gjs jax dh xqfVdk ds :i esa ufydk ds ry ij ryNV 
ds :i esa tek gks tk;sxk vkSj VwVk gqvk gfjryo vf/kIyoh esa jgsxkA  

13. xqfVdk ftlesa iw.kZ gfjryod gksrk gS dks NksM+rs gq;s gfjryod lLisa”ku dh 
Åijh ijr dks lko/kkuh iwoZd gVk nsaA  

14. BSA ds fcuk CIB cQj ds 0.5 ml ds lkFk xqfVdk dks feyk,aA ;g vkidh 
gfjryod lkexzh gSA 

4-4-2   i.kZgfjr dk vkdyu 

1. 990 l 80% ,lhVksu esa gfjryod lLisa”ku dk 10 l dk Mkys] vkSj 
/khjs&/khjs feyk;saA 2 feuV ds fy, 3000 g ij vidsafnzr djsaA 

2. ,d vyx ufydk esa vf/kIyoh fuFkkj ysaA bl vdZ@fupksM+ esa ?kksy dk 
dqy i.kZgfjr gksxk] ftldk mi;ksx i.kZgfjr vuqeku ds fy, fd;k tk,xkA 

3. ,d Xykl D;qosV esa 80% ,lhVksu vdZ ¼extract½ dh i;kZIr ek=k ysa] vkSj 
LisDVªeh çdk”kekih dk mi;ksx djds 650 nm ij vo”kks’k.k dks ekisaA 
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4. lanHkZ ;k [kkyh ds :i esa 80% ,lhVksu dk mi;ksx djds vo”kks’k.k dks 
ekik tkuk gSA 

5. gj ckj rktk vf/kIyoh dk mi;ksx djds nks&ls rhu ckj vo”kks’k.k dks 
ekisaA 

4-5   voyksdu vkSj ifj.kke 

fuEufyf[kr lw= dk mi;ksx djds nks ls rhu vo”kks’k.k eku }kjk x.kuk djsa % 

dqy i.kZgfjr = (A650  100)/36 mg/ml 

30 xzke ikyd dh ifÙk;ksa ls çkIr dqy i.kZgfjr = ----------------- xzke  

4-6   lko/kkfu;ka 

1. lHkh çkjafHkd pj.kksa dks 4C vkSj va/ksjs ¼de jkS”kuh½ esa fd;k tkuk pkfg;sA 

2. gfjryod dh fuf’Ø;rk dks de djus ds fy, lHkh çkjafHkd dne Rofjr 
Øe esa fd, tkus pkfg;sA 

3. xqfVdk ds lkFk fdlh Hkh feJ.k ls cpus ds fy, vf/kIyoh ds iF̀kDdj.k ds 
nkSjku lko/kkuh cjruh pkfg;sA 

4. ,lhVksu vdZ dks fo”ks’kr% Xykl ufydk esa vidsafnzr djuk pkfg,A 

5. ,lhVksu ok’i”khy gksrk gS] blfy, ok’ihdj.k ls cpus ds fy, ,lhVksu vdZ 
dks dq”kyrk ls fu;af=r fd;k tkuk pkfg,A ,lhVksu ds ok’ihdj.k ls 
vo”kks’k.k esa ifjorZu gksxk vkSj vkdyu xyr gks ldrk gSA  

6. ,lhVksu var% “olu ¼inhalation½ ls cpus ds fy, eq[kkoj.k ¼Face mask½ 
dk mi;ksx fd;k tkuk pkfg,A 

4-7   Lo&eqY;kadu ç”u 

1. çdk”k la”ys’k.k esa gfjryod dh Hkwfedk dks le>kb,A 

2. fofHkUu çdk”k la”ys’kh o.kZd ds uke crkb,A 

3. vidsfUnzdj.k D;k gSA 

;g fof/k dqy 
i.kZgfjr dk 
vkdyu djrh gS 
ftlesa i.kZgfjr , 
vkSj i.kZgfjr ch 
nksuksa gksrs gSa D;ksafd 
vo”kks’k.k dks 650 

nm ij ekik tkrk 
gS tks i.kZgfjr a 
vkSj i.kZgfjr b ds 
vo”kks’k.k vf/kdre 
dk ek/; ¼mear½ gSA 
fo”ks’k i.kZgfjr vkSj 
vU; çdk”k la”ys’kd 
o.kZd tSls fd 
dSjksVhukW;M ds 
vkoyu esa vf/kd 
foLrr̀ eki “kkfey 
gSaA 
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                            ç;ksx 5 

foHkktu o.kZysf[kdh }kjk çdk”k 
la”ys’kd o.kZdksa dk fu’d’kZ.k vkSj 

i`FkDdj.k 

ç;ksx dh :ijs[kk 

5-1 çLrkouk 

 visf{kr v/;;u ifj.kke 

5-2 fl)kar  

5-3 vko”;d lkexzh 

5-4 fØ;kfof/k 

5-5 voyksdu vkSj ifj.kke 

 çdk”k la”ys’kd o.kZdksa dk 

fu’d’kZ.k 

 TLC IysV dh rS;kjh vkSj lfØ;u 

 uequk vuqç;ksx 

 foyk;d ç.kkyh dh rS;kjh 

 o.kZys[k dh Øekxr mUufr 

5-6 lko/kkfu;ka 

5-7 Lo&eqY;kadu ç”u 

 

5-1   çLrkouk  

çdk”k la”ys’kd o.kZd gfjryod ¼chloroplast½ esa ekStwn gksrs gSa vkSj os lkSj 
fofdj.k dks vo”kksf’kr djrs gSa tks çdk”k la”ys’k.k esa mi;ksx fd;k tkrk gSA çdk”k 
la”ys’kd o.kZd ds fooj.kksa dh ppkZ BBCCT-111 ds bdkbZ 10 ¼[kaM 10-5½ esa dh 
xbZ gSA çdk”k la”ys’kd o.kZd dkcZfud foyk;dks ¼organic solvents½ esa ?kqyu”khy 
gksrs gS] vkSj muesa ls dbZ dk mi;ksx muds fu’d’kZ.k ds fy, fd;k tk ldrk gSA 
bu o.kZdks ds :i esa ikS/k&vdZ ¼plant extract½ dks vyx djus dk dke lcls igys 
fe[kkby RLosV ¼Mikhail Tswett½ us fd;k Fkk] ftUgksaus ysf[kdh ¼chromatography½ 
uked ç;ksx”kkyk rduhd dk bLrseky fd;k FkkA rc ls o.kZy[kh rduhdksa 
¼chromatographic techniques½ ds dbZ :i fodflr fd, x, gSa] vkSj muesa ls ,d 
dks foHkktu o.kZysf[kdh ¼partition chromatography½ ds :i esa tkuk tkrk gS 
ftldk mi;ksx vkerkSj ij bl mÌs”; ds fy, fd;k tkrk gSA 
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visf{kr v/;;u ifj.kke 

bl ç;ksx dk v/;;u vkSj çn”kZu djus ds ckn] vkidks fuEufyf[kr esa l{ke gksuk 
pkfg, %  

 ifÙk;ksa tSls tSfod uewuksa ls çdk”k la”ys’kd o.kZd fudky ldsaxsa( 

 foHkktu o.kZysf[kdh ds varfuZfgr fl)kar dks le> ldsaxsa( 

 foHkktu o.kZysf[kdh ds lkFk iryh ijr@ruqLrj o.kZysf[kdh ¼ TLC ½ vkSj 
dkxt o.kZysf[kdh esa laca/k LFkkfir dj ikus esa( vkSj 

 o.kZysf[kdh }kjk çdk”k la”ys’kd o.kZdksa dks vyx dj ldsaxsA 

5-2   fl)kar  

tSlk fd igys ppkZ dh xbZ gS fd gjs ikS/kksa esa dbZ çdkj ds çdk”k la”ys’kd o.kZd 
ekStwn gksrs gSa ftuesa i.kZgfjr , ¼chlorophyll a½ i.kZgfjr ch] dSjksVhukW;M vkSj 
tsaFkksfQy “kkfey gSaA bu o.kZdks dh jklk;fud çÑfr] mUgsa /kzqoh; foyk;dks 
¼nonpolar solvents½ esa ?kqyu”khy cukrh gSA ,lhVksu] esFkukWy] Mkb,fFky bZFkj] 
isVªksfy;e bZFkj tSls dbZ /kzqoh; dkcZfud foyk;dks vkSj muds la;kstuksa dk mi;ksx 
ikS/kksa ds Årdksa ls o.kZdks ds fu’d’kZ.k ds fy, fd;k x;k gSA ;s lHkh fof/k;k¡ ikS/kksa ls 
mu lHkh çdk”k la”ys’k.k o.kZdksa dks foy; djds fudkyrh gSaA  

foHkktu o.kZysf[kdh v”kksf/kr vdZ ¼crude extract½ ls çdk”k la”ys’kd o.kZd ds 
i`FkDdj.k ds fy, lcls vf/kd ç;ksx dh tkus okyh fof/k gSA ;g ,d foyk;d 
ç.kkyh dk mi;ksx djrk gS tks dbZ dkcZfud foyk;dks vkSj ikuh dk feJ.k gksrk gS 
rFkk /kzqoh;rk ¼polarity½ esa fHkUu gksrk gSA jklk;fud la?kVu esa varj ds dkj.k] 
çdk”k la”ys’kd o.kZdksa ds /kzqoh;rk esa varj gksrk gSaA urhtru] çR;sd o.kZd foyk;d 
ç.kkyh ds ,d fo”ks’k ?kVd esa jguk ilan djrk gS ftlesa /kzqoh;rk o.kZd ds utnhd 
gksrh gSA bls foHkktu ¼partitioning½ dgrs gSaA ;g çHkko ,d o.kZy[kh ç.kkyh esa 
vfrjaftr ¼exaggerated½ gks tkrk gS tgk¡ ,d Bksl vk/kkj fd Xykl IysV ij 
fyiVs flfydk tsy dh iryh ijr@ruqLrj ¼tSls Thin layer chromatography / 
TLC esa½ ;k cl ,d fQYVj isij dk mi;ksx gksrk gSA ;gk¡ egÙoiw.kZ fo”ks’krk 
flfydk tsy ¼TLC½ ds d.kksa ds chp ;k lsY;wykst rarqvksa ¼isij o.kZysf[kdh esa½ ds 
chp ekStwn fNnzksa dh ,d tky ¼meshwork½ dh mifLFkfr gSA TLC IysV ;k 
o.kZysf[kdh esa ç;qä dkxt dk ,d NksVk lk fgLlk] vkf[kjh fljs ls foyk;d 
ç.kkyh esa Mwck gqvk gksrk gSA ;g foyk;d dks o.kZysf[kdh ds fy, mi;ksx fd, tkus 
okys TLC IysV ;k dkxt+ esa ekStwn fNnzksa }kjk dsf”kdk fØ;k ¼capillary action½ ls 
[kM+h p<+kbZ djus dh vuqefr nsrk gSA ,d vU; egÙoiw.kZ fcanq ;g gS fd foyk;dkss 
ds vyx&vyx ?kVd vyx&vyx Åapkb;ksa rd igqaprs gSa D;ksafd muds HkkSfrd 
xq.kksa esa varj gksrk gS tSls fd i`’B&ruko ¼surface tension½ ds dkj.k xfr”khyrk 
dh fofHkUu njsa gksrh gSaA vc] pwafd çR;sd o.kZd foyk;d ç.kkyh ds ,d fo”ks’k ?kVd 
ds lkFk jguk pkgrk gS] vkSj tSlk fd çR;sd ?kVd IysV ;k dkxt+ ij fofHkUu 
xfr”khyrk ds lkFk c<+ jgk gksxk] çdk”k la”ys’kd o.kZd dk iF̀kDdj.k vklkuh ls 
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çkIr fd;k tk ldrk gSA rduhdh “kCnksa esa] ftl ?kVd esa U;wure lkis{k xfr”khyrk 
gksrh gS] mls fLFkj voLFkk ¼stationary phase½ ds :i esa tkuk tkrk gS] tcfd 
vU; dks xfr”khy voLFkk ¼mobile phase½ ekuk tkrk gS ;g Li’V :i ls le>k 
tkuk pkfg, fd Xykl IysV ¼TLC esa ç;qä½ ij flfydk tsy dh ijr] ;k dkxt 
¼isij o.kZysf[kdh esa ç;qä½ Bksl vk/kkj gS] u fd fLFkj voLFkkA vr% Rf eku ds :i 
esa tkuk tkus okyk ekin.M foHkktu o.kZysf[kdh esa fo”ks’k fo”ys’; ¼analyte½ v.kqvksa 
¼o.kZd½ dh ,d fo”ks’krk ds :i esa mi;ksx fd;k tkrk gS tks fd foyk;d vxzHkkx 
¼solvent front½ ds lkeku; xfr ds lUnHkZ esa ,d fo”ks’k fo”ys’; ds xfr dk eki 
gS ¼foyk;d ç.kkyh ds lcls rst xfr ls pyus okys ?kVd }kjk fu/kkZfjr½A ;g Hkh 
/;ku fn;k tkuk pkfg, fd Rf eku ,d foyk;d ç.kkyh] o.kZys[kh psacj esa ok’i 
lar`fIr dh lhek] rkieku vknzZrk vkfn tSls dkjdksa ds vk/kkj ij ,d lhfer lhek 
ds Hkhrj fHkUu gks ldrk gSA gkyk¡fd] Rf eku fdlh fo”ks’k o.kZys[kh O;oLFkk esa fLFkj 
jgrk gS] vkSj fofHkUu fo”ys’;ksa ds Rf ekuksa esa lkis{k varj ges”kk Li’V jgsxkA 
o.kZys[kh rduhdksa dk fooj.k chchlhlVh&105 çksVhu ds bdkbZ 4] ikB~;Øe esa ns[kk 
tk ldrk gSA 

5-3   vko”;d lkexzh  

1. rktk iÙks ¼ikyd½ 

2. [ky&cêk ¼Mortar & Pestle½ 

3. OgkVeSu uacj 1 fQYVj isij 

4. ,lhVksu 

5. isVªksfy;e bZFkj 

6. vkblksçksisukWy 

7. futZy eSXuhf”k;e lYQsV 

8. vklqr ty 

9. dsf”kdk ufydk ¼capillary tube½ 

10. dkap o.kZys[kh Vadh@tkj rFkk doj djus ds fy, dkap Qyd  

11. dkap Qyd ¼yackbZ 20 cm] pkSM+kb 20 ;k 10 cm] eksVkbZ 3 mm½ TLC IysV 
cukus gsrq 

5-4   fØ;kfof/k  

ge bl ç;ksx dks ik¡p pj.kksa esa iwjk djsaxsA vkb, lHkh pj.k dks ,d ,d dj 
lh[krs gSaA 



 

 

 
ç;ksx 5           foHkktu o.kZysf[kdh }kjk çdk”k la”ys’kd o.kZdksa dk fu’d’kZ.k vkSj ìFkDdj.k 
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5-4-1   çdk”k la”ys’kd o.kZd dk fu’d’kZ.k 

1. rkth ikyd dh ifÙk;ka ysa vkSj e/;f”kjk dks gVk nsaA igys uy ds ikuh ls 
vkSj fQj vklqr ty ls ifÙk;ksa dks vPNh rjg ls /kks ysaA 

2. tYnh ls mUgsa ,d rst /kkjnkj pkdw ;k CysM ls NksVs VqdM+ksa esa dkV ysaA 

3. dVh gqbZ ifÙk;ksa dk 5 xzke ysa vkSj 5 xzke futZy eSXuhf”k;e lYQsV vkSj 10 
xzke jsr ¼flfydk½ feyk,aA 

4. feJ.k dks rc rd ihlsa tc rd fd ,d eghu lw[kk ikmMj u fey tk,A 
futZy eSXuhf”k;e lYQsV ,d futZyhdj.k dkjd ds :i esa dk;Z djrk gS 
vkSj ifÙk;ksa ls ikuh ds fu’dk”ku esa enn djrk gSA 

5. bl ikmMj dks ,d NksVh ij[kuyh esa LFkkukarfjr djsa vkSj 90% ¼v/v½ 
tyh; ,lhVksu dh i;kZIr ek=k MkysaA ,d MkV ¼stopper½ ls ij[kuyh ds eq¡g 
dks <dsa vkSj ,d feuV ds fy, vPNs ls fgyk,a rkfd ;g lqfuf”pr gks lds 
fd çdk”k la”ys’kd o.kZd foyk;d esa ?kqy x, gSaA 

6. bl feJ.k dks 10 feuV ds fy, NksM+ nsa] vkSj fQj fLFkj gks x, ryNV ds 
Åij ekStwn foyk;d dks LFkkukarfjr dj ysaA oSdfYid :i ls feJ.k dks de 
xfr ij vidsafnzr Hkh fd;k tk ldrk gS vkSj gjs jax ds vf/kIyoh 
¼supernatant½ dks ,d= fd;k tk ldrk gSA 

7. ;g çdk”k la”ys’kd o.kZd dk vdZ ¼extract½ gSA TLC ;k dkxt+ 
o.kZysf[kdh }kjk iF̀kDdj.k ds fy, mi;ksx fd, tkus rd bls <d dj j[ksaA  

5-4-2   TLC IysV dh rS;kjh vkSj lfØ;u 

8. ,d chdj esa 12 xzke flfydk tsy&th ¼Gel-G½ ysa vkSj 30 ml vklqr ty 
MkysaA ,dlkj ?kksy rS;kj djus ds fy, dkap dh NM+ dh enn ls feyk,aA 

9. ,d lkQ vkSj lw[kh TLC IysV ¼dkap dh IysV yackbZ vkSj pkSM+kbZ esa 20 cm 
vkSj eksVkbZ esa 2-3 mm½ ysaA Qyd dks {kSfrt j[ksa vkSj ml ij ?kksy MkysaA 

10. iwjh rjg ls IysV dks <dus ds fy, bls ;k rks dkap dh NM+ ls ;k 
O;kolkf;d :i ls miyC/k vuqç;ksft= ¼applicator½ ds lkFk QSyk,aA /;ku 
j[ksa fd ?kksy dh ijr dh eksVkbZ ,d leku gks ¼yxHkx 1 mm½A 

11. goknkj txg ij IysV dks gok esa lw[kus ds fy, NksM+ nsaA 

12. IysV dks lfØ; djus ds fy, mi;ksx ls igys 30 feuV ds fy, 80-100 C 
ij vksou esa j[ksaA flfydk tsy ijr esa ekStwn ty bl pj.k esa gVk fn;k 
tkrk gS] ftlls fNnzksa dk ,d tky cu tkrk gS] ftlds ek/;e ls i`FkDdj.k 
ds nkSjku foyk;d vkxs c<+rk tkrk gSA  

5-4-3   uequk vuqç;ksx ¼Sample Application½ 

13. ,d mi;qä foyk;d ¼90% v/v ,lhVksu½ esa rS;kj fd, x, o.kZd vdZ dks ysaA 
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14. lfØ; TLC IysV dks ,d lQsn dkxt ij {kSfrt :i ls j[ksa] ftl ij ,d 
rjQ ls yxHkx 1 lseh nwjh ij vk/kkj js[kk fpfàr gksA blls TLC IysV ij 
,d lh/kh {kSfrt js[kk esa uewuk yxkus esa enn feysxhA 

15. uequk vuqç;ksx ds fy,] ,d dkap dsf”kdk ufydk ysa vkSj ,d Nksj ds lkFk 
o.kZd vdZ dks Li”kZ djsa rkfd vdZ dh FkksM+h ek=k dsf”kdk esa c<+ tk,A 

16. gYdk lk IysV ij ykbu ds ,d fcanq ij dsf”kdk ds Nksj dks Li”kZ djsaA 
foyk;d dks okf’ir gksus ds fy, dqN lsdaM ds fy, çrh{kk djsa vkSj iqu% 
mlh LFkku ij ladsafnzr djus ds fy, vkSj vf/kd uewuk yxk,¡ ftlls tk¡p esa 
enn feysA 

17. {kSfrt js[kk ij fcUnqvksa dks leku :i ls QSykdj vf/kd uewus mi;ksx fd, 
tk ldrs gSaA 

18. mlh çdkj o.kZys[kh dkxt+ ys vkSj mlds ,d f”kjs ij 1 cm Åij gYdh 
isafly ls vk/kkj js[kk cuk,aA js[kk ij NksVs fcUnq cuk ysa tgka uewuk yxkuk gks 
¼fp= 5-1b½ Øe la[;k 15&17 nksgjk,¡A 

 

   

fp= 5-1 % a½ iryh ijr / ruqLrj o.kZysf[kdh vkSj b½ dkxt o.kZysf[kdh ds fy, 

çk;ksfxd :ijpukA 

5-4-4   foyk;d ç.kkyh dh rS;kjh ¼Preparation of Solvent 
System½ 

19. 100: 10: 0.25 (v / v / v) vuqikr esa isVªksfy;e bZFkj] vkblksçksisukWy vkSj ty 
dks ysdj foyk;d ç.kkyh cuk,a vkSj mls vPNh rjg ls xksy ?kqekrs gq, 
feyk,aA 

20. ,d TLC Vadh@tkj ysa vkSj bl foyk;d ç.kkyh dh i;kZIr ek=k Mkysa rkfd 
ry ls yxHkx 1 lseh dh ÅapkbZ rd og Hkj tk;sA 

21. dkap dh Qyd ls tkj dks <ds vkSj bls foyk;d ç.kkyh ds ok’i ds lkFk 
lar`Ir gksus ds fy, NksM+ nsaA 
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5-4-5   o.kZys[k dh Øekxr mUufr ¼Development of 
Chromatogram½ 

22. TLC IysV] ftl ij uewuk yxk;k x;k Fkk mls TLC Vadh esa yacor :i ls 
j[ksa rkfd fupyk Hkkx foyk;d ç.kkyh esa Mwck gqvk gks vkSj ftl js[kk ij 
uewuk yxk;k x;k Fkk og foyk;d ç.kkyh dh lrg ds Åij cuh jgsA TLC 
Vadh dh nhokj ds lgkjs bl fLFkfr esa IysV dks NksM+ nsaA fQj ls dkap dh 
Qyd@IysV ds lkFk TLC Vadh dks <dsa vkSj bls Øekxr mUufr ds fy, 
NksM+ nsaA 

23. foyk;d dsf”kd fØ;k ¼capillary action½ }kjk lfØ; IysV ij yacaor c<s+xkA 
foyk;d ç.kkyh ds fofHkUu ?kVdksa esa vyx&vyx xfr”khyrk gksxhA 
HkkSfrd&jklk;fud xq.kksa ds vk/kkj ij çR;sd o.kZd foyk;d ç.kkyh ds ,d 
fo”ks’k ?kVd esa foHkkftr ¼jguk pkgrk gS½ gksxk] vkSj blfy, IysV Øekxr 
mUufr ds nkSjku fofHkUu Åapkb;ksa rd c<+ tk,xkA ;gh TLC esa iF̀kDdj.k dk 
vk/kkj gS vkSj blh dkj.k ls TLC dks foHkktu o.kysf[kdh Hkh dgk tkrk gS 
¼fp= 5-2½A 

 

fp= 5-2 % iryh ijr o.kZysf[kdh ds nkSjku o.kZys[kh dh Øekxr mUufrA 

24. TLC IysV ds Åij ls yxHkx 1.0 cm dh nwj ij tc foyk;d gks rc Vadh 
ls TLC IysV fudkysaA 

25. ,d isafly ls foyk;d ds vxz Hkkx ¼foyk;d }kjk lcls vf/kd r; dh x;h 
nwjh½ dks fpfàr djsa] blls igys fd foyk;d ok’ihÑr vkSj vn”̀; gks tk;saA 

26. vki foyk;d xfr dh fn”kk esa fo”ks’k o.kZdksa ds /kEcksa dks ns[k ik,axsA çR;sd 
/kCcksa ds dsanz dks fpfàr djsa rkfd çR;sd /kCcksa dh nwjh] ewy /kCcs tgka uewuk 
“kq: esa mi;ksx fd;k x;k Fkk ¼ewy½ dks ekik tk lds ¼fp= 5-3½A 
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fp= 5-3 % o.kZysf[kdh ds nkSjku o.kZys[k ds Øekxr fodkl dk fp=.kA 

27. vc foyk;d ds vxz Hkkx dh nwjh vkSj ewy ls çR;sd /kCcs ds dsanz dks ekisaA  

28. vkidk dkxt o.kZys[kh dqN bl rjg ls fn[ksxk ¼fp= 5-4½A lkFk gh vki 
TLC IysV dh QksVks [khap dj Hkh ;gk¡ fpidk ldrs gSaA  

 

29. lw= dk mi;ksx djds Rf eku dh x.kuk djsaA  

5-5   voyksdu vkSj ifj.kke 

vyx&vyx o.kZdks dh igpku muds Rf eku dh rqyuk lanHkZ ekudksa ls dh 
tkrh gSA uhps fn, x, lw= dk mi;ksx djds vyx&vyx çdk”k la”ys’kd o.kZd 
ds Rf eku dh x.kuk djsaA 

 nwjh r; dh xbZd }kjk foyk;ewy ls
 nwjh r; dh xbZkjkkd o.kZd }ys" la'k çdk'ewy ls

fR
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o.kZad jax ekud Rf eku çkIr Rf eku 

i.kZgfjr , uhyk&gjk 0-59  

i.kZgfjr ch ihyk&gjk 0-42  

dSjksVhu ukjaxh 0-98  

tSaFkksfQy ihyk 0-35  

5-6   lko/kkfu;ka 

1. foyk;d ok’ihdj.k dks jksdus ds fy, ufydk dks <¡d dj j[ksaA 

2. foyk;d ok’ihdj.k dks jksdus ds fy, TLC tkj dks <¡d dj j[ksa vU;Fkk 
foyk;d ç.kkyh dh lajpuk cny ldrh gSA 

3. Øfed fodflr /kCcksa dk vkdkj mfpr :i ls cM+k gks ldrk gSA 
o.kZd }kjk r; dh xbZ nwjh dh eki ds fy, LFkku ds dsanz fcUnq dks ysaA 

4. /kCcksa dks xksy ?ksjsa rkfd Hkkx dh x.kuk dh tk ldsA ,d /kCck dk Hkkx 
o.kZd dh ek=k ds lh/ks vkuqikfrd gksrk gSA bldh vko”;drk fo”ks’k o.kZd 
dh çpqjrk fu/kkZfjr djus ds fy, dh tkrh gSA 

5-7   Lo&eqY;kadu ç”u 

1. ikni o.kZdksa ds ckjs esa vkids Kku ds vk/kkj ij] uewus esa dkSu ls o.kZd 
ekStwn gksus dh laHkkouk gS\ 

2. fdl o.kZd us lcls vf/kd nwjh r; dh vkSj D;ksa\ 

3. Rf ekuksa ds vk/kkj ij ge ;g fu’d’kZ fudky ldrs gSa fd nks fHkUu uewuksa esa 
mifLFkr o.kZd leku gks ldrs gSaA le>kb,A 

4. fLFkj vkSj xfr”khy çkoLFkkvksa dk o.kZu dhft,A 

5. dkxt vkSj iryh ijr@ruqLrj ØkseSVksxzkQh ds chp varj djsaA 



 
 
BBCCL-112                dyk thofoKku vkSj tSo&vkSftZdh 

 

32 

                            ç;ksx 6 

pwgs ds ;Ñr ls lw=df.kdk dk 
i`FkDdj.k  

ç;ksx dh :ijs[kk 

6-1 çLrkouk 

 visf{kr v/;;u ifj.kke 

6-2 fl)kar  

6-3 vko”;d lkexzh 

6-4 fØ;kfof/k 

6-5 voyksdu vkSj ifj.kke 

6-6 lko/kkfu;ka 

6-7 Lo&eqY;kadu ç”u 

 

6-1   çLrkouk  

llhedsUnzdh dksf”kdk ¼eukaryotic cell½ esa çR;sd mi&dksf”kdh; [kaM@dksf”kdkax 
,d fof”k’V tSojklk;fud dk;Z djrk gSA iw.kZr;k dksf”kdk dh lajpuk vkSj dk;Z dks 
le>us ds fy, mi&dksf”kdh; dksf”kdkaxks dh Hkwfedk dks Li’V djuk egÙoiw.kZ gksrk 
gSA fdlh dksf”kdkax ds tSojklk;fud dk;Z dks fu/kkZfjr djus dk ,d rjhdk ;g gS 
fd v[k.M dksf”kdkax dks vyx fd;k tk, vkSj mlds dk;Z dk v/;;u fd;k tk,A 
mi&dksf”kdh; dksf”kdkaxks dks muds v[k.M :i esa vyx djus dh çfØ;k dks 
mi&dksf”kdh; çHkktu ¼sub-celluar fractionation½ ds :i esa tkuk tkrk gSA 
mi&dksf”kdh; dksf”kdkax dks vyx djus dh fof/k igyh ckj vYcVZ DykmM ¼Alber 

Claude½] fØf”p;u Mh M;wcs ¼Christian de Duve½ vkSj muds lg;ksfx;ksa }kjk 
1940 ds n”kd esa fodflr dh xbZ FkhA çfØ;k esa vfuok;Z :i ls nks vyx&vyx 
pj.k “kkfey gSaA igys pj.k esa] dksf”kdkvksa dks mudh varoZLrq ¼content½ dks eqDr 
djus ds fy, vi?kfVr@fo[kafMr fd;k tkrk gS] vkSj nwljs pj.k esa vyx&vyx 
mi&dksf”kdh; dksf”kdkaxks vkSj d.kksa dks çHkktu }kjk vyx fd;k tkrk gSA bl 
rjg ds fof/k;ksa ls vyx fd, x, dksf”kdkax vDlj vU; dksf”kdkaxks dh mifLFkfr 
ds dkj.k lfEefJr gksrs gSA ,atkbeksa dh xfrfof/k;ksa dks ij[kdj lfEeJ.k 
¼contaminated½ dk irk yxk;k tkrk gS] fo”ks’k :i ls mu dksf”kdkaxksa dh 
mifLFkfr dk ftUgsa vyx ugha fd;k tk jgk gksA  
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visf{kr v/;;u ifj.kke 

bl ç;ksx dk v/;;u vkSj çn”kZu djus ds ckn] vki dks fuEufyf[kr esa l{ke 
gksuk pkfg, %  

 dks’Bhdj.k vo/kkj.kk dh O;k[;k dj ldsaxsa( 

 midksf”kdh; çHkktu çfØ;k dks le>k ldsaxsa( vkSj 

 pwgs ds ;Ñr ls lw=df.kdk dk i`FkDdj.k dj ldsaxsA 

6-2  fl)kar  

dksf”kdkvksa ls lw=df.kdk dk iF̀kDdj.k fo”ks’kd foHksnh vidsnz.k ¼differential 

centrifugation½ ds fl)kar ij vk/kkfjr gksrk gS ftlesa midksf”kdh; ?kVdksa 
¼subcellular components½ vkSj dksf”kdkaxks ds fotkrh; feJ.k ¼heterogeneous 

mixture½ okys lekaxhÑr ¼homogenate½ dks çpØ.kh ¼spinning½ djuk “kkfey gSA 
vidsUnz.k dks çR;sd Øfed vidsUnz.k pj.k esa] vidsUnzh {ks= ¼centrifugal field½ dks 
c<+krs gq, pj.kc) rjhds ls vidsUnz.k fd;k tkrk gSA igys vidsUnz.k pj.k ls 
lcls cM+s dksf”kdkax@?kVd volknu ¼sedimentation½ esa ifjf.kr gks tkrs gSaA ckn 
ds vidsUnz.k pj.k NksVs vkSj y?kq ?kVdksa@dksf”kdkaxks dks volkfnr djrs gS blfy, 
foHksnh vidsUnz.k dh rduhd gesa ?kVdksa dks eki ¼size½ ds vk/kkj ij vikftZr 
lekaxhÑr ¼crude homogenate½ dks vyx djus dh lqfo/kk nsrh gSA çR;sd 
vidsUnz.k pj.k ls çkIr volkn ¼xqfVdk½ dh igpku fofHkUu midksf”kdh; 
dksf”kdkaxks ds fpUgd ,atkbeksa dh xfrfof/k;ksa dks ij[kdj çekf.kr dh tkrh gSA 
fpUgd ,atkbe xfrfof/k;ksa dks ij[kdj Hkh lkexzh dh “kq)rk dk irk yxk;k tk 
ldrk gSA mnkgj.k ds fy,] ,d “kq) lw=df.kdh; lkexzh esa mPp SDH 
fØ;k”khyrk dk çn”kZu gksuk pkfg,] ysfdu blesa vU; mi&dksf”kdh; dksf”kdkax ds 
fpUgd ,atkbe dh xfrfof/k;ksa dk çn”kZu ugha gksuk pkfg,A vki SDH dh 
fØ;k”khyrk dh ij[k vxys ç;ksx esa djsaxsaA 

6-3   vko”;d lkexzh  

1. pwgs dk rktk ;Ñr 

2. ikWVj&,Yostse lekafxr ¼Potter-Elvehjem homoginizer½ 

3. vidsafn=z e”khu 

4. LisDVªeh çdk”kekih@o.kZekih 

5. vfHkdeZd % 

d½ yo.k;qä ?kksy % 0.9% (w/v) NaCl foy;u 

[k½ iF̀kDdj.k mHk;jks/kh ?kksy ¼buffer½ % 0.25 M lqØkst] 5 mM  

 HEPES mHk;jks/kh ?kksy] pH 7.2, vkSj 1 mM EDTA 
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6-4   fØ;kfof/k  

1. ,d pwgs ls ;Ñr dks ckgj fudkysa] bls 0.9% BaMs yo.k;qä ?kksy ds lkFk 
/kks,aA ;Ñr dks rkSysa vkSj yxHkx 4 xzke ;Ñr Ård ys ysaA 

2. rst CysM dh enn ls bls NksVs VqdM+ksa esa dkV ysaA ;g dk;Z cgqr BaMs 
ifjfLFkfr;ksa ¼ice cold½ esa djsaA  

3. dVs gq, ;Ñr esa 20ml i`FkDdj.k mHk;jks/kh ¼isolation buffer½ ?kksy Mkysa] vkSj 
bls ,d iwoZ “khfrr ikWVj&,Yostse lekafxr dk mi;ksx djds lekafxÑr 
¼homogenize½ djsaA 

 

fp= 6-1 % ;Ñr ls lw=df.kdk i`FkDdj.k dk vkjs[kh; çn”kZuA 

4. 4C rFkk 700 g ij 10 feuV ds fy, ,d ç”khfrr vidsafUnz= esa lekaxhÑr 
dks vidsafnzr djsaA 

5. Nwljs lkQ vidsafnzr ukfydk esa vf/kIyoh ¼supernatant½ dks fudky ysa vkSj 
xqfVdk ¼pellet½ dks Qsad nsaA ftlls cM+s Ård VqdM+s] dksf”kdk vo”ks’k vkSj 
dsUnzd gSa ¼fp= 6-1½A 

6. vf/kIyoh ysa vkSj bls 4C ij 10 feuV ds fy, 700 g ij iqu% vidsafnzr 
djsaA ;g pj.k ;g lqfuf”pr djrk gS fd lHkh vokafNr inkFkZ] tSls cM+s 
Ård VqdM+s] dksf”kdk vo”ks’k vkSj dsUnzd] iwjh rjg ls gVk fn, x;s gSaA  

7. ,d lkQ iwoZ “khfrr vidsafnzr ukfydk esa lko/kkuh iwoZd vf/kIyoh ysa vkSj 
4C ij 10 feuV ds fy, 9000 g ij vidsafnzr djsaA 

8. vf/kIoyh vkSj xqfVdk dh <hyh Åijh ijr dks lko/kkuh iwoZu vkfgLrk djds 
Qsad nsaA 
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9. 15 ml i`FkDdj.k mHk;jks/kh ?kksy esa xqfVdk dks iqu% ¼washing step½ ?kksysa vkSj 
4C ij 10 feuV ds fy, 9000 g ij vidsafnzr djsaA bls /kqykbZ pj.k dgrs 
gSaA iqu% vf/kIyoh vkSj xqfVdk dh lrg ij mifLFkr vf/kIyoh dh <hyh Åijh 
ijr dks Qsad nsaA  

10. xqfVdk dks ys ysa vkSj i`FkDdj.k mHk;jks/kh ?kksy dh U;wure laHko ek=k esa bls 
iqu% ?kksysA ;g vkidh lw=df.kdk lkexzh gS ftls lfDlusV fMgkbMªksftust 
fØ;k”khyrk ds ij[k ds fy, mi;ksx fd;k tkuk gSA  

6-5   voyksdu vkSj ifj.kke 

i`FkDdj.k mHk;jks/kh ?kksy esa ?kqyh gq;h xqfVdk çkIr gksrh gS ftldk mi;ksx 
lDlhusV MhgkbMªksftust dh fØ;k”khyrk dks ij[kus ds fy, fd;k tk;sxkA 

6-6   lko/kkfu;ka 

1. ç;ksx ds fy, pwgs ds rktk ;Ñr@ftxj ds Årdksa dk mi;ksx fd;k tkuk 
pkfg,A 

2. Ård dk lekaxhdj.k@le:ihdj.k Bhd ls fd;k tkuk pkfg,A 

3. lw=df.kdk ds vyxko ds nkSjku] rkieku 4 fMxzh lsfYl;l ij cuk, j[kk 
tkuk pkfg,A 

4. fu’d’kZ.k mHk;jks/kh@cQj dk ih,p 7-4 ij r; fd;k tkuk pkfg,A 

5. vidsUnz.k ls igys xqfVdk feJ.k dksey gksuk pkfg,A 

6. ij[k ds fy, U;wure laHko i`FkDdj.k mHk;jks/kh ?kksy esa fQj ls xqfVdk 
dks ?kksyuk pkfg,A   

6-7   Lo&eqY;kadu ç”u 

1. viØsUnz.k dks ifjHkkf’kr dhft,A  

2. foHksnh viØsUnz.k ¼fMQjsaf”k;y lsaVªh¶;wxs”ku½ D;k gS\ 

3. lekaxhdj.k@le:ihdj.k D;k gS\ 

4. dksf”kdk esa dks’Bhdj.k@daikVZesaVykbt+s”ku dk D;k egÙo gS\ 
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                            ç;ksx 7 

lw=df.kdh; fpUgd fd.od 
lfDlusV fMgkbMªksftusl dh 

fØ;k”khyrk dh ij[k  

ç;ksx dh :ijs[kk 

7-1 çLrkouk 

 visf{kr v/;;u ifj.kke 

7-2 fl)kar  

7-3 vko”;d lkexzh 

7-4 fØ;kfof/k 

7-5 voyksdu vkSj ifj.kke 

7-6 lko/kkfu;ka 

7-7 Lo&eqY;kadu ç”u 

7-1   çLrkouk  
,d vk.kfod fpUgd ¼tSo fpUgd½ fdlh tho ls fy, x, uewus esa ekStwn v.kq gksrk 
gSA iF̀kd fd, x, va”kksa dh “kq)rk dk fu/kkZj.k djus ds fy, nks izdkj ds fpUgd 
(marker) dk mi;ksx fd;k tkrk gS % vkÑfrd (morphological) vkSj tSo 
jklk;fud (biochemical)A i`Fkd fd, x;s [kaM dh lw{en”khZ; ijh{k.k }kjk vkÑfrd 
fpUgd dh tkp dh tkrh gSA tSo jklk;fud fpUgd] tSls fpUgd fd.od@,atkbe 
dks vyx fd;s x;s [kaM esa ,atkbe dh fØ”kk”khyrk dh ij[k }kjk ijh{k.k fd;k 
tkrk gSA nwljs “kCnksa esa] fpUgd ,atkbe fof”k’V :i ls vkSj fo”ks’k :i ls fdlh 
fo”ks’k varjkdks”kdh; [kaM ls tqM+s gksrs gSa] vkSj bldk mi;ksx ml fof”k’V 
midksf”kdh; ?kVd dh mifLFkfr dk irk yxkus ds fy, fd;k tk ldrk gSA ikS/kksa 
vkSj tkuojksa dh dksf”kdkvksa ds dqN mi&dksf”kdh; dksf”kdkaxksa ds fpUgd ,atkbe 
fuEufyf[kr rkfydk esa fn, x, gSA 

rkfydk 7-1 % fofHkUu dksf”kdkaxksa ds fy, mi;ksx fd, tkus okys tSo jklk;fud 
fpUgdA 

dksf”kdkax fpUgd ,atkbe@fd.od  

 ouLifr dksf”kdk  i”kq dksf”kdk 

dsUnzd NADP ik;jksQkWLQksjkbyst NADP ik;jksQkWLQksjkbyst 
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gfjryod jkbcqykst&1]5&fcLQkWLQsV 
dkcksZfDlyst 

---- 

lw=df.kdk  

(Mitochon dria) 

lfDlusV fMgkbMªksftusl] 

lkbVksØkse c vkWDlhMst 

lfDlusV fMgkbMªksftusl 

lkbVkØkse c vkWDlhMst 

ijkWfDllkse dSVsyst] Mh&vfeuks ,flM 
vkWDlhMst 

dSVyst Mh&vehuks ,flM 
vkWDlhMst 

jl/kkuh (Vacuoles) jkbcksU;wfDy,t] 

QkWLQksMkb,LVjst 

& 

ykblkslkse -- ,flM QkWLQsVst 

lfDlusV fMgkbMªksftusl (SDH) ;k lfDlusV&dks,atkbe D;w fjMDVst+ ;k “olu 
ladqy II ,d fd.od ladqy gS tks dbZ cSDVhfj;kbZ dksf”kdkvksa vkSj llhedsUnzh;ksa esa 
ik;k tkrk gSA ;g ,dek= fd.od gS tks lkbfVªd vEy pØ vkSj bySDVªku 
vfHkxeu J`a[kyk nksuksa esa Hkkx ysrk gS vkSj lw=df.kdk ds fy, fPkUgd ,atkbe gSA 
;g vkarfjd lw=df.kdk f>Yyh esa vofLFkr gksrk gS] vkSj TCA pØ esa Hkkx ysrk gSA 
blfy, bls lw=df.kdh; fpUgd fd.od Hkh dgrs gSA ;g dksQSDVj FAD ls n<̀+rk 
ls tqM+k gqvk gksrk gS vkSj fuEufyf[kr vfHkfØ;k dks mRizsfjr djrk gSA 

 

visf{kr v/;;u ifj.kke 

bl ç;ksx dk v/;;u vkSj çn”kZu djus ds ckn] vkidks fuEufyf[kr esa l{ke gksuk 
pkfg, %  

 fpUgd vkSj blds egRo dh O;k[;k dj ldsa( vkSj  

 lfDlusV fMgkbMªksftusl (SDH) dh fØ;k”khyrk dh ij[k dj ldsaA 

7-2  fl)kar  

foHksnh vidsUnz.k ¼fMQjsaf”k;y lsaVªh¶;wxs”ku½ dh rduhd gesa vifj’Ñr lekaxhÑr 
?kVdksa dk vkdkj ds vk/kkj ij izHkktu djus dh vuqefr nsrh gSA gkykafd] izR;sd 
vidsUnz.k pj.k ls izkIr ryNV xqfVdk dh igpku fofHkUu midksf”kdh; dks”kdkax 
ds fpUgd ,atkbeksa dh fØ;k”khyrk dks ij[kdj LFkkfir dh tkrh gSA fpUgd 
fd.od dh fØ;k”khyrk ij[kdj lkexzh dh “kq)rk dk Hkh irk yxk;k tk ldrk 
gSA mnkgj.k ds fy,] ,d “kq) ekbVksdkWfUMª;kbZ lkexzh esa mPp ,lMh,p (SDH) 

fØ;k”khyrk iznf”kZr gksuh pkfg,] ysfdu blesa vU; fd.od dh fØ;k”khyrk iznf”kZr 
ugha gksuh pkfg, tks vU; mi&dksf”kdh; dksf”kdkax ds fpUgd gSA 
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,atkbe fØ;k”khyrk dks ekius dk mÌs”; vke rkSj ij ,atkbe dh mifLFkfr ;k 
vuqifLFkfr dh tkap djuk ;k ifjHkkf’kr ifjfLFkfr;ksa esa ekStwn ,atkbe dh ek=k 
fu/kkZfjr djuk gS] rkfd uewuksa ds chp xfrfof/k dh rqyuk dh tk ldsA 

bl ç;ksx esa SDH dh xfrfof/k dh ij[k uhys jax ds jatd MkbDyksjksQhukWy 
baMksQhukWy dh mifLFkfr esa fd;k tkrk gSA ;fn lfDlusV fMgkbMªksftust lfØ;k gS 
rks FADH2 dk mRiknu gksxk] tks cnys esa DCPIP dks vipf;r djsxkA vipf;r 
DCPIP jaxghu gS] vkSj DCPIP vip;u dh nj] tks SDH fØ;k”khyrk xfrfof/k ds 
vkuqikfrd gksxh] LisDVªih izdk”kekih }kjk ekih tk ldrh gSA 

)(Colorless(Blue)

(Reduced)(Oxidised)

FAD2DCPIPH2FADHDCPIP 

 

;g orZeku o.kZfefr ij[k ¼colorimeteric assay½ dk vk/kkj curk gSA ,stkbM dks 
DCPIP ds ctk; bysDVªkWu vfHkxeu J`a[kyk esa vkxs bysDVªkWuksa ds çokg dks vo#) 
djus ds fy, Mkyk tkrk gSA 

7-3   vko”;d lkexzh  

1. i`Fkd fd;k gqvk lw=df.kdh; [kaM@va”k 

2. vidsafnz= e”khu 

3. ij[k ufydk 

4. LisDVªeh çdk”kekih@o.kZekih 

5. vfHkdeZd % 

d½ i`FkDdj.k mHk;jks/kh ?kksy ¼buffer½ % 0.25 M lqØkst] 5 mM  

 HEPES mHk;jks/kh ?kksy] pH 7-2, vkSj 1 mM EDTA A 

[k½ NaOH ds lkFk pH 7.2 esa vuqdwfyr 120 mM lksfM;e lfDlusV 
foy;u 

x½ i`FkDdj.k mHk;jks/kh ?kksy esa cuk;k x;k 200 mM lksfM;e ,tkbM 
foy;u 

?k½ vklqr ty esa cuk;k x;k 1 mg/ml DCPIP 

7-4   fØ;kfof/k  

1. LisDVªeh çdk”kekih@o.kZekih dks 600 nm ds rjax nS/kZ~; ij lsV djsaA 

2. lanHkZ ds :i esa i`FkDdj.k mHk;jks/kh ?kksy dk mi;ksx djds “kwU; fu;fer 
djsa ¼ftls fjDr Hkh dgk tkrk gS½A 

fd.od@,atkbe 
fØ;k”khyrk dh ,l-
vkbZ ¼SI½ bdkbZ ¼katal½ 
dSVy gS tks fØ;k/kkj 
ds 9 eksy çfr lsdaM 
ds ifjorZu dks n”kkZrk 
gS  

1 U = 1  eksy@fe- 

1 dSVy =  eksy@ 
lsdaM 
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3. ,d ij[kuyh ysa vkSj blesa 2.5 ml i`FkDdj.k mHk;jks/kh ?kksy] 0.1 ml 
lksfM;e ,tkbM foy;u] 0.1 ml DCPIP foy;u Mkysa vkSj vPNh rjg 
feyk,¡A 

4. fQj 0.2 ml lekaxhÑr Mkysa] rqjar feyk;sa] vkSj bls ,d D;qosV esa 
LFkkukarfjr djsa] rFkk gj 30 lsadM esa OD ¼vo”kks’k.k½ dks vartkZr 
¼endogenous½ fØ;k”khyrk ds fy, ntZ djsaA ;g vk/kkjh xfrfo/k dks 
n”kkZrk gS tks cfgtkZr :i ¼exogenously½ ls Mkys x, fØ;k/kkj@lClVªsV 
dh vuqifLFkfr esa gSaA 

5. vc 0.1 ml lksfM;e lfDlusV ¼fØ;k/kkj@lClsVªsV½ foy;u Mkysa] rqjar 
feyk,a vkSj 10 feuV ds fy, gj 30 lsdaM esa vo”kks’k.k dks ekisaA 

6. vo”kks’k.k cuke le; dks IykWV djsa vkSj vkSlr <yku fu/kkZfjr djsaA 

7-5   voyksdu vkSj ifj.kke 

gj 30 lsadM ij vo”kks’k.k dks uhps fn, x, rkfydk esa ntZ djsa % 

vfHkdeZd 600 nm ij vo”kks’k.k ¼vks-Mh½ ¼le; feuV esa½ 

fØ;k 

/kkj 

ls 
igys 

 

le; 0-5 1-0 1-5 2-0 3-0 3-5 4-0 4-5 5-0 

OD          

le; 5-5 6-0 6-5 7-0 8-0 8-5 9-5 9-5 1-0 

OD          

fØ;k 

/kkj 

Mkyus 
ds ckn 

le; 0-5 1-0 1-5 2-0 3-0 3-5 4-0 4-5 5-0 

OD          

le; 5-5 6-0 6-5 7-0 8-0 8-5 9-5 9-5 1-0 

OD          

x.kuk % 

vkidks vius ij[k esa çkIr mRikn ds vo”kks’k.k dks ekud mRikn oØ ds lkFk 
lglacaf/kr djus dh vko”;drk gksrh gSA vius ¼ekud oØ½ ls Y=mx+C dk 
mi;ksx djds] vkidks ekbØks xzke esa xfBr mRikn dh lkanzrk ¼vipkf;r 
MhlhihvkbZih tks bl ekeys esa jaxghu gS½ ;k cps gq, fØ;k/kkj dh tk¡p djus dh 
vko”;drk gSA 

OD cuke le; IykWV djsa vkSj vkSlr <yku fu/kkZfjr djsaA  

 

fdlh Hkh 
LisDVªksQksVksesfVªd 
vk/kkfjr ij[k esa 
bdkb;ksa dh x.kuk 
djus ds fy,] ch;j ds 
fu;e dk mi;ksx fd;k 
tkrk gS % 

tgk¡ A = vo”kks’k.k  
¼M-1 cm-1½] 

b = ufydk dh r; 
nwjh ¼1 cm½] 

c = vo”kks’k.k djus 
okyh çtkrh dh lkanzrk 
¼M½] vkSj 

 = eksy ¼xzke v.kqd½ 
foyqfIr xq.kkad 



 

 

 
ç;ksx 7                        la=f.kdh; fpUgd fd.od fMgkbMªksftust dh fØ;k”khyrk dh ij[k  

 

43 

 

;fn lDlsusV vipf;r fMgkbMªkstust lfØ; gS] rks FADH2 dk mRiknu gksxk] 
tks cnys esa DCPIP dks vipf;r djsxkA vipf;r MhlhihvkbZih jaxghu gksrk gS] 
tcfd MhlhihvkbZih ¼MkDyksjksQsukWy baMksQsukWy½ ,d uhys jax dk MkbZ gksrk gSA 
tSlk fd mYys[k fd;k x;k gS] MhlhihvkbZih vip;u dh nj ,lMh,p 
fØ;k”khyrk ds lekuqikrh gksxh ftls vkius LisDVªeh çdk”k ekih ls ntZ fd;k gSA 
vc] lw= dk mi;ksx djds fØ;k”khyrk dh x.kuk djsaA 

Enzyme activity (units/ml extract) = 

∆𝑂𝐷 𝑋 𝑇𝑜𝑡𝑎𝑙 𝑣𝑜𝑙 𝑜𝑓 𝑎𝑠𝑠𝑎𝑦 (𝑚𝑙)𝑋 𝑑𝑖𝑙𝑢𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟

𝑇𝑖𝑚𝑒 𝑜𝑓 𝑖𝑛𝑐𝑢𝑏𝑎𝑡𝑖𝑜𝑛 (𝑚𝑖𝑛)𝑋 𝑒𝑥𝑡𝑖𝑛𝑐𝑡𝑖𝑜𝑛 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑋 𝑉𝑜𝑙 𝑜𝑓 𝑒𝑛𝑧𝑦𝑚𝑒 𝑒𝑥𝑡𝑟𝑎𝑐𝑡 (𝑚𝑙)
 

;gk¡ OD = 600 nm ij vo”kks’k.k cuke le; IykV ls çkIr <yku gS 
Mhlhihvkbih dk 600 nm ij eksyj foyqfIr xq.kkad ;k eksyj vo”kksf”kdrk = 

19.1 m M-1 CM-1  

lEiw.kZ vfHkdeZd vk;ru 3 ml gS 

ruqrk xq.kkad = 
ru vk; dklekaxhÑr
ksx ; dkdqy vk;ru

 

        = 3/0.2 = 15 xq.kka  

vr% SDH fØ;k”khyrk = 
0.219.110

153ΔOD




  

 ;wfuV@ml vdZA 

7-6   lko/kkfu;ka 

1. lkexzh dks ç;ksx”kkyk csap ij dksey ?kqeko ds lkFk fQj ls ?kksyk tkuk 
pkfg,A 

2. ,atkbe dks -20C ij laxzfgr fd;k tkuk pkfg,A 

3. vo”kks’k.k dh eki esa fdlh Hkh nsjh ls cpus ds fy, LisDVªeh çdk”k ekih 
dks igys ls pkyw djsaaA 

4. ,atkbe rc gh Mkysa tc vki ?kMh “kq: dj eku ntZ djus dks rS;kj gksaA 

7-7   Lo&eqY;kadu ç”u 

1. ,atkbe xfrfof/k dks ifjHkkf’kr djsaA 

2. eksyj foyqfIr xq.kkad D;k gS\ 

3. fpUgd fd.od@ekdZj ,atkbe dk D;k egÙo gS\ 

4. SDH dh fØ;k”khyrk dh ij[k ds fy, dkSu lh MkbZ@jatd ç;ksx dh tkrh 
gSA 

eksyj foyqfIr gksus dk 
xq.kkad ¼½ ;k eksyj 
vo”kks’kdrk bl ckr 
dk eki gS fd ,d 
jklk;fud çtkfr ;k 
inkFkZ fdlh fo”ks’k 
rjax nS/;Z ij çdk”k 
dks fdruh n`<+rk ls 
vo”kksf’kr djrk gSA 
;g jklk;fud 
çtkfr;ksa dk ,d 
vkarfjd xq.k gS tks 
mudh jklk;fud 
la;kstu vkSj lajpuk 
ij fuHkZj gSA 
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