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 dk tUe viSzy 1911 esa feulksVk ¼;w-,l-,-½ esa gqvk Fkk 

vkSj vkius feulksVk fo'ofo|ky; ls jl;ku 'kkL= esa ih-,p-Mh- dh 

mikf/k izkIr dhA vkius cdZys dh dsyhQksfuZ;k ;wuhoflZVh ds jlk;u 

'kkL= ds izksQslj in ij lsok,a iznku dhA 

f}rh; fo'o ;q) ds Bhd ckn] tc iwjk fo'o fgjksf'kek&ukxklkdh ds 

foLQksVd ?kVuk ls jsfM;ks/kfeZrk ds nq"izHkko dks ns[kdj nq%[k ls LrC/k Fkk rc esfyfou vkSj muds 

lgdehZ us jsfM;ks/kfeZrk ds ykHknk;d mi;ksxksa dks izdV fd;kA vkius ts-,- ck'kke ds lkFk feydj 

C
14
 ds lkFk dkcZuMkbvkWDlkbM ds yscyizfo/k }kjk gfjr ikniksa esa dPph lkexzh tSls 

dkcZuMkbvkWDlkbM] ty ,oa [kfut ls 'kdZjk rFkk vU; inkFkks± ds fuekZ.k dh izfrfØ;k dk v/;;u 

fd;k FkkA esyfou us izLrkfor fd;k fd ikS/ks izdk'k ÅtkZ dks jklk;fud ÅtkZ esa cny nsrs gSa] 

ftlds fy, o.kZd v.kqvksa ds ,d laxfBr ,sjs ¼lewg½ rFkk vU; rRoksa esa bysDVªkWu dks LFkkukarfjr 

djrs gSaA izdk'k&la'ys"k.k esa dkcZu ds Lokaxhdj.k ds ikFkos dk izfrfp=.k djus ij vkidks 1961 esa 

ukscy iqjLdkj izkIr gqvkA 

esyfou ds }kjk LFkkfir fd, x, izdk'k&la'ys"k.k ds fl)kar] vkt Hkh ÅtkZ ,oa inkFkksZ ds iqu% 

LFkkiu ;ksX; lalk/kuksa ds v/;;u rFkk lkSj&ÅtkZ vuqla/kku esa vk/kkjHkwr v/;;uksa ds fy, Hkh mi;ksx 

fd;k tkrk gSA 
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(ENZYME) 


01. (Introduction) 

 Enzyme = En     +      Zyme 

     

          In      +      yeast 

 

 

 (Buchner) us ;hLV dksf'kdkvksa ls 

,Utkbe dh [kkst dh rFkk bls iF̀kd fd;k] tcfd 

,Utkbe 'kCnkoyh dk ç;ksx  (Kuhne) us fd;kA 

 (J.B. Sumner) us 

ls ,Utkbe dk 

'kq)hdj.k rFkk fØLVyhdj.k (crystalisation) fd;kA 

02.  (Characteristics of Enzymes) 
 yxHkx lHkh ,Utkbe çksVhu gksrs gSaA ;)fi ,Utkbe dh rjg O;ogkj djrs gSaA 

bUgs  (ribozyme) dgrs gSaA 

 ,Utkbe  (colloidal substances) gksrs gSaA ;s vehuks vEyksa ds cus o`gÙk v.kq gksrs gSa 

rFkk budk la'ys"k.k jkbckslkse ds }kjk (genetic control) esa gksrk gSA 

 ,Utkbe dks ,d  (line diagram) ds }kjk n'kkZ;k tk ldrk gSA ,Utkbe fdlh çksVhu ds 

leku fuEufyf[kr lajpuk,¡ j[krk gS& 

 (a)  (Primary structure) : çksVhu esa mifLFkr vehuks vEyksa dk vuqØe 

(sequence) blesa lfØ; LFkyksa dk vHkko gksrk gSaA 

 (b)  (Secondary structure) : ;g dq.Myhnkj lajpuk (helical structure) gS ftlesa 

Hkh lfØ; LFkyksa dk vHkko gksrk gSA 

 (c) (Tertiary structure) : bl lajpuk esa çksVhu dh vk/kkjHkwr J̀a[kyk (backbone 

of the protein chain) vius vki  dks vkM+k&frjNk (criss-crosses) dkVrh gSA blds 

ifj.kkeLo:i vusd njkjsa (crevices) vFkok dksVfjdk,¡ (pockets) curh gSA ;s dksVfjdk,¡ 

(pockets) lfØ; LFky iznf'kZr djrh gSA  

 ,Utkbe ds mRçsj.kh; :i (catalytic forms) (globular)  

 (Active site) : ,Utkbe dk lfØ; LFky ,d njkj vFkok dksVfjdk (crevice or pocket) 

gS tgk¡ fØ;k/kkj (substrate) vkdj tqM+rk gSA bl çdkj ,Utkbe vius lfØ; LFkyksa ds }kjk mPp nj 

ls vfHkfØ;k dk mRçsj.k (catalysis) djrs gSaA 

 ,Utkbe fØ;k/kkj vFkok vfHkfØ;k ds fy,  (very specific) gksrs gSaA vfHkfØ;k ds mRçsj.k 

ds fy, budh vko';drk cgqr de ek=k esa gksrh gSA ,Utkbe dh mRçsj.k {kerk (catalytic power) 

fuEu ij fuHkZj djrh gS : 

 (a)  VuZ vksoj la[;k (Turn over number)  

 (b)  Km fu;rkad (Km constant) 

 (a) (Turn over number) :  fØ;k/kkj v.kqvksa dh og la[;k ftls ,Utkbe ds ,d 

v.kq ds }kjk çfr bdkbZ le; esa mRikn esa cny fn;k tkrk gks] VuZ vksoj la[;k dgykrh gSA 

bl çdkj 

600000/  
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 (b) Km (Km constant) : bls (Michaelis) rFkk 

(Menten) us izfrikfnr (coined) fd;kA ;g fØ;k/kkj 

v.kqvksa dh og lkUnzrk gS ftl ij vfHkfØ;k dk osx vius 

vf/kdre osx dk vk/kk gks tkrk gSA  

    
m max.

1
K V

2
  

 Km 

 

  

,Utkbe rkieku ds izfr laosnu'khy (thermo-sensitive) 
gksrs gSa rFkk mPp rkieku ¼40°C ls Åij½ ij u"V gks tkrs gSA 

;s mPp rkieku rFkk mPp nkc ij n{krk 

ds lkFk dk;Z djrs gSaA 
 

rFkkfi] dqN ,Utkbe ,sls thoks ls iF̀kd fd;s x;s gSa tks lkekU; :i ls vR;f/kd mPp rkieku ij 

ik;s tkrs gSaA tSls & xeZ èkkjk,¡ rFkk xU/kd ds >jusA (hot vents and sulphur springs) ;s 
S rFkk  (stable) jgrs gSaA mPp 

rkieku lgu djus okys bu thoksa ¼Å"ekLusgh thoksa@thermophilic organisms½ ls iF̀kd fd;s x;s 

,Utkbe dk rkiØe LFkkf;Ro (thermal stability) ,d egRoiw.kZ xq.k gSA tSls Vsd ikWyhejst 

 

 

CO2     

dkcZuMkbZ 

vkWDlkbM 

H2O 

ty 

+ dkcksZfud ,ugkbMªst H2CO3 

dkcksZfud vEy 

 ,Utkbe dh vuqifLFkfr esa ;g vfHkfØ;k cgqr /khes gksrh gS rFkk ,d ?k.Vs esa H2CO3 ds yxHkx 200 v.kq 

mRIkkfnr gksrs gSa rFkkfi] dksf'kdk nzO; esa  dh mifLFkfr esa vfHkfØ;k dk 

osx vR;f/kd c<+ tkrk gS rFkk yxHkx 600,000  ,Utkbe 

vfHkfØ;k dh nj dks yxHkx 10 1 dj nsrs gSaA  

03.  
(How do enzymes bring about such-high rates of chemical conversions ?) 

 jlk;u vFkok mikip; ifjorZu dks dgk tkrk gSA jlk;u ftldk ifjorZu mRikn esa gksrk 

gS] (substrate) dgykrk gSA bl izdkj ,Utkbe vFkok lfØ; LFky ;qDr izksVhu dh 

f=vk;keh (three dimensional) lajpuk ,d fØ;k/kkj@substrate (S) dks ,d mRikn product (P) esa 
cny nsrh gSA izrhdkRed :i ls bls bl izdkj n'kkZ;k tk ldrk gS : 

        S  P 

 

Transition state 

Activation energy 
without enzyme 

Activation energy 
with enzyme 

P
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n
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Product (P) 

Progress of reaction 

Substrate (s) 

NCERT XI Page No. 156, Figure No. 9.6 
Concept of activation energy 
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NCERT XI Page No. 157, 

Figure No. 9.7 (c) 
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Km 
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 y- (potential energy content) dks n'kkZrh gSA x-v{k lajpukRed ifjorZuksa 

dh izxfr (progression of the structural transformation) vFkok voLFkk ftlds }kjk 

 (transition state) curh gS] dks n'kkZrh gSA mijksDr vkjs[k esa ‘P’, ‘S’ dh rqyuk esa ÅtkZ ds 

lanHkZ esa fupys Lrj ij gS bl izdkj ;g ,d (exothermic reaction) gSA ¼mRikn 
cukus ds fy, ÅtkZ@Å"ek nsus dh vko';drk ugha gksrh gSaA½ pkgs vfHkfØ;k Å"ek{ksih vFkok Lor% 

pfyr (spontaneous) gks ;k Å"ek'kks"kh (endothermic) vFkok ftls ÅtkZ dh vko';drk gks] fØ;k/kkj 

nksuksa esa ,d mPp ÅtkZ voLFkk vFkok laØe.k voLFkk (transition state) ls gksdj xqtjrk gSA 
 (S) 

(activation energy) ,Utkbe bl ÅtkZ vojks/k dks de djds ‘S’ dk ‘P’ esa ifjorZu 
vklku cuk nsrs gSaA  

04.  (Nature of Enzyme Action) 
 izR;sd ,Utkbe (E) viuh vkf.od lajpuk esa fØ;k/kkj (S) ls tqM+us ds fy, LFky j[krk gS blfy, mPp 

:i ls fØ;k'khy (highly reactive)  (enzyme-substrate complex/ES 
complex) mRIkfnr gksrk gSA ;g ladqy (short-lived) gksrk gS rFkk 

 (enzyme-product complex/ EP complex) ls gksrs gq, mRikn (P) rFkk 
vifjofrZr ,Utkbe esa fo;ksftr (dissociate) gks tkrk gSA ES ladqy (ES complex) dk fuekZ.k mRizsj.k 

ds fy, vko';d gSA 
Enzyme + Substrate   ESC   EPC Enzyme + Product  

   

Products 

Products leaving 
active site of enzyme 

Enzyme product 
complex 

Enzyme substrate 
complex 

Substrate entering 
active site of enzyme 

Enzyme changes shape 
slightly as substrate 

Substrate 

Active site 

Oxygen Water  Peroxidase Hydrogen Peroxide 

 ,atkbe fØ;k ds mRizsjd pØ dk o.kZu fuEu inksa esa fd;k tk ldrk gS& 
  loZizFke  lfØ; LFky esa fQV gksrk gSA 
   

   (active site), tks fd vc fØ;k/kkj ds fudV lEidZ esa gksrk gS] 

 ;k cuk nsrk gS ,oa 

(enzyme product complex)  
    ,oa 

 rFkk ,d ckj fQj mRizsjd pØ dh iqujkof̀Ùk djrk gSA 

05.  (Cofactors) 
 ,Utkbe ds cus gksrs gSaA rFkkfi ,sls vusd mnkgj.k gS 

ftlesa  (cofactors) dgrs gSa ,Utkbe ls tqM+dj ,Utkbe dks mRizsj.k 

dh nf̀"V ls lfØ; cukrs gSaA bu mnkgj.kksa esa ,Utkbe dk izksVhu Hkkx (apoenzyme) rFkk 
vizksVhu Hkkx (cofactor) dgykrk gSA  

ALL
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 rhu izdkj ds lgdkjdks dh igpku dh x;h gS & (co-enzymes),  
(prosthetic groups)  (metal ions) 

 

 

 
;s dsoy izksVhu ds  

cus gksrs gS 

mnk- isfIlu] fVªfIlu 

vkfnA 

 

  

   

;s dkcZfud ;kSfxd gksrs gSaA 

 ;s ,iks,Utkbe ds lkFk <hys :i ls tqM+s jgrs 

gSaA 

 budk lg;kstu ,iks,Utkbe ds lkFk dsoy 

{kf.kd    gksrk gS ¼lkekU;r% mRizsj.k ds 

nkSjku gksrk gSA½ 

  buesa ls vf/kdka'k foVkfeu ds O;qRiu gksrs gSA 

 ;s dkcZfud ;k vdkcZfud  

  ;kSfxd gksrs gSaA 

  ;s ,iks,Utkbe ds lkFk 

etcwrh ls tqM+s jgrs gSaA 

<hyk vkc) vdkcZfud lgdkjd 

  ;s lfØ; LFkyks dh ik'oZ J`a[kykvksa 

ds lkFk mi lgla;kstd cU/k 

cukrs gSa rFkk mlh le; fØ;k/kkj 

ds lkFk ,d vFkok vf/kd mi 

lgla;kstd cU/k cukrs gSaA 

: 

 lg,atkbe uhdksVhusekbM ,Msuhu MkbZU;wDyh;ksVkbM (NAD) rFkk uhdksVhusekbM ,Msuhu 

MkbZU;wDyh;ksVkbM QkWLQsV (NADP) foVkfeu  ls tqM+s gksrs gSaA 
  rFkk  ds lkFk izksLFksfVd lewg gksrk gS tks ,Utkbe ds lfØ; LFky ls tqM+k 

gksrk gSA 

 izksVh;ksfyVhd ,atkbe  ls (Zn) ,d lg&dkjd ds :i esa tqM+k gksrk gSA 

06.  (Classification and Nomenclature of Enzymes) 
 gtkjksa ,Utkbe dh [kkst] iF̀kDdj.k rFkk v/;;u fd;k tk pqdk gSA buesa ls vf/kdka'k dk oxhZdj.k 

fofHkUu lewgksa ds vUrxZr buds }kjk mRizsfjr dh tkus okyh vfHkfØ;kvksa ds vk/kkj ij fd;k x;k gSA 

,Utkbe dks 6 oxksZ (classes) esa oxhZd`r fd;k x;k gS] izR;sd oxZ dks 4-13 mioxZ (subclasses) esa 
foHkkftr fd;k x;k gS rFkk ukedj.k pkj vad la[;k (four-digit number) ds vuqlkj fd;k x;kA 

(I)  (Oxidoreductases/dehydrogenases) : ,Utkbe tks nks 

fØ;k/kkj tSls S rFkk S' ds e/; vkWDlhdj.k vip;u dks mRizsfjr djrs gSaA 

 mnkgj.k % lk;VksØkse c vkWDlhMst] fMgkbMªksftust vkfn 
 S vipf;r (reduced) + S' vkWDlhd`r (oxidised)  S vkWDlhd`r (oxidised) + S' vipf;r (reduced) 
(II) (Transferases) : ,Utkbe tks ,d lewg 'G' ( ) dks fØ;k/kkj ;qXe  

S rFkk S' ds e/; LFkkukUrfjr djus dks mRizsfjr djrs gSaA mnkgj.k % VªkUl,ehust] gsDlksdkbust vkfnA  
  S–G + S'  S + S'–G 
(III) (Hydrolases) : ,Utkbe tks ,LVj] bZFkj] isIVkbM] Xyk;dksflfMd] C–C, C–gsykbM vFkok 

P–N cU/k ds ty vi?kVu dk mRizsj.k djrs gSaA tSls izksfV,t] ykbistst] dkcksZgkbMªstst vkfnA 
(IV) (Lyases) : ,Utkbe tks ty vi?kVu fØ;kfof/k ds vykok fdlh vU; fØ;kfof/k ls fØ;k/kkj 

ls ,d lewg ds gVkus dks mRizsfjr djrs gS rFkk f} cU/k dk fuekZ.k djrs gSaA mnkgj.k % ,YMksyst 

   C–C  X–Y + C = C 

X Y 

 
(V) (Isomerases) : ,Utkbe tks izdkf'kd (optical), T;kferh; (geometric) vFkok fLFkrh; 

(positional) leko;fo;ksa (isomers) ds vUrj ifjorZu (inter-consersion) dks mRizsfjr djrs gSaA 

 mnkgj.k % gsDtksvkblksfejst] E;wVst vkfnA 
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(VI) (Ligases)/ (Synthase) : ,Utkbe tks nks ;kSfxdks ds tqM+us dks mRizsfjr djrs gSaA ;s 

,Utkbe C–O, C–S, C–N, P–O vkfn cU/kks ds cuus dks mRizsfjr djrs gSaA 

 mnkgj.k % flVªsV flUFkst] DNA ykbxst vkfnA

07.  (Factors Affecting Enzyme Activity) 
 og fLFkfr;ka tks ,Utkbe ds (alter) esa gksus 

okyk ifjorZu ,Utkbe dh lfØ;rk dks izHkkfor dj ldrk gSA blesa fuEufyf[kr dks lfEefyr fd;k 

tkrk gS : 
 (1) rkieku  (2) pH  (3) fØ;k/kkj dh lkUnzrk esa ifjorZu (4) laned 

 (1)  (Temperature)  

 ,Utkbe lkekU;r% rkieku dh  (narrow range) esa fØ;kRed jgrs gSA izR;sd ,Utkbe 

dh mPpre lfØ;rk ,d izk:fid rkieku ij gksrh gS bls (optimum 

temperature) dgrs gSA bl vuqdwyre rkieku ds nksuksa rjQ lfØ;rk de gks tkrh gSA 

(preserve)

tcfd mPp rkieku ,Utkbe lfØ;rk dks u"V dj nsrk gS D;ksafd (heat) ls 

(denatured) gks tkrs gSaA 

 10°C 10°C 

Q10 2  

 (2) pH  

 ,Utkbe lkekU;r% pH dh (very narrow range) esa fØ;k'khy jgrs gSaA izR;sd 

,Utkbe ftl pH ij mPpre lfØ;rk n'kkZrk gS mls vuqdwyre pH (optimum pH) dgrs gSA 

vuqdwyre eku ls de vFkok vf/kd eku ij lfØ;rk esa deh vkrh gSA 

 

  

pH Temperature 

En
zy

m
e 

ac
ti

vi
ty

 

En
zy

m
e 

ac
ti

vi
ty

 

NCERT XI Page No. 157, Figure No. 9.7 
 

 (3) (Substrate concentration)  

 fØ;k/kkj dh lkUnzrk esa of̀) djus ij igys rks ,Utkbe 

vfHkfØ;k ds osx esa of̀) gksrh gSA vfHkfØ;k vUrr% vf/kdre 

osx (V
max.

) ij igqap tkrh gSA 

 ;g osx vc fØ;k/kkj dh lkUnzrk c<+kus ij vkxs ugha c<+rk 

gSA 

  : ,Utkbe v.kqvksa dh la[;k] fØ;k/kkj v.kqvksa dh la[;k 

ls dkQh de gksrh gS rFkk bu ,Utkbe v.kqvksa ds larÌr 

(saturate) gksus ds i'pkr~ vfrfjDr fØ;k/kkj v.kqvksa ls tqM+us 

ds fy, eqDr ,Utkbe v.kq ugha gksrs gSaA 
 

Change in substrate concentration 

 

Vmax. 

Substrate concentration 

NCERT XI Page No. 157, Figure No. 9.7 
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 (4) /  (Inhibitor/Enzyme inhibition) 

,Utkbe dh lfØ;rk fo'ks"k izdkj ds jlk;u tks ,Utkbe ls tqM+ ldrs gS dh mifLFkfr ls Hkh izHkkfor 

gksrh gSA tc jlk;u dk tqM+uk ,Utkbe dh lfØ;rk dks lanfer dj ns rks bl izØe dks 

(Inhibition) rFkk jlk;u dks (inhibitor) dgrs gSaA 

  

 (A) (Competitive inhibition) : 

  tc  gksrk gS 

rFkk lfØ; LFkyks ij cfUèkr gksdj ,Utkbe dh lfØ;rk dks lanfer dj nsrk gSaA  

  ;g izfr;ksxh@izfrLi/khZ rFkk mRØe.kh; gksrk gS D;ksafd izfrLi/khZ laned ,atkbe ds lfØ; LFky 

ij mRØe.kh; :i ls tqM+rk gS rFkk ,atkbe laned lfEeJ (enzyme-inhibitor complex) dk 

fuekZ.k djrk gSA 

 

Active sites 

Enzyme (E) 

Substrate (S) 

Substrate analogue  
(Competitive inhibitor) 

Indicative diagram of competitive inhibition  
 

(i)  dk ds }kjk laneuA esyksusV rFkk lfDlusV 

lajpukRed vuq:i (structural analogues) gksrs gSaA 

   (ii)  lYQk vkS"kf/k;ksa ds }kjk Qksfyd vEy ds la'ys"k.k dk laneuA 

   p-vehuks csUtksbd vEy (PABA) Qksfyd vEy dk iwoZ inkFkZ gSA lYQk vkS"kf/k;kWa] p-vehuks 

csUtksbd vEy ds lajpukRed vuq:i gksrh gS vr% Qksfyd vEy ds la'ys"k.k dks lanfer 

djrh gSA bl izfrLi/khZ laneu dk mi;ksx izk;% jksxtud thok.kqvksa dks fu;af=r djus esa 

fd;k tkrk gSA 

 (B)  (Non competitive inhibition) :  

  

  (i) (Non competitive irreversible) : 

   tc laned lfØ; LFkyksa dks NksM+dj fdlh vU; LFky ls vuqRØe.kh; :i ls tqM+rk gSA 
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Non competitive inhibitor 

Permanent change  
in active sites 

Indicative diagram of non competitive irreversible inhibition  

 lk;ukbM] lk;VksØkse c vkWDlhMst ds Cu dsUnz ls tqM+rk gSA  

 (ii) (Non competitive reversible) : ¼vf/kdka'kr%½ 

  dqN ,Utkbe esa lfØ; LFkyksa ds fu;a=.k gsrq ,yksLVsfjd LFky ik;s tkrs gSA bl fu;a=.k dks 

ekWM~;wys'ku (modulation) dgrs gSaA 

  vf/kdka'k vçfrLi/khZ laned ,yksLVsfjd LFkyksa ds lkFk mRØe.kh; :i ls tqM+dj lfØ; LFkyksa 

ds la:i.k (configuration) dks _.kkRed :i ls ifjofrZr dj nsrs gSaA bl çdkj dk laneu 

vçfrLi/khZ mRØe.kh; vFkok _.kkRed ,yksLVsfjd ekWM~;wys'ku dgykrk gSA 

 
Indicative diagram of non competitive reversible inhibition  

Allosteric site 

Temporary change  
in active sites 

 
/PFK ( ) ATP dh vf/kdrk ls 

lanfer gks tkrk gS ¼_.kkRed ekWM~;wys'ku½ 

  dqN ,yksLVsfjd ,Utkbe ml tSo jklk;fud vfHkfØ;k ds mRikn ds }kjk lanfer gks tkrs gS 

ftldk os mRizsj.k djrs gSaA bl izdkj dk laneu (feedback inhibition) 

vFkok  (retro inhibition) vFkok (product inhibition) dgykrk gSA 

 eg.  Hexokinase

Mg
Glucose ATP Glucose 6 phosphate ADP      

  mijksDr vfHkfØ;k esa ,Utkbe gsDtksdkbust mRØe.kh; :i ls mRikn (Xywdkst-6-QkWLQsV) dh 

vf/kdrk ls lanfer gks tkrk gSA  



  

/PFK, AMP dh vf/kdrk ls lfØ; gks tkrk gSA ¼/kukRed ekWM~;wys'ku½ 

 
 

ALL
EN




 

 

Biology  : Plant Physiology ® 

Pre-Medical 

10 

08.  

 (Dynamic State Of Body Constituents - Concept Of Metabolism) 
 tSo v.kqvksa esa gsj&Qsj gksrk jgrk gSA blls rkRi;Z ;g gS fd ;s yxkrkj nwljs u, tSo v.kqvksa esa 

ifjofrZr gksrs jgrs gSa vkSj nwljs tSo v.kqvksa ls feydj curs jgrs gSaA tho/kkfj;ksa esa ;g fuekZ.k o 

fo[k.Mu jklk;fud vfHkfØ;k }kjk yxkrkj gksrk jgrk gSA bu lHkh jklk;fud vfHkfØ;kvksa dks 

dgrs gSaA 

 lHkh mikip;h vfHkfØ;kvksa }kjk tSov.kqvksa dk :ikarj.k gksrk jgrk gSA dqN mikip;h :ikarj.k ds 

mnkgj.k fuEu gSa&,ehuksa vEy ls dkcZuMkbvkWDlkbM ds fudyus ds ckn ,ehuksa vEy dk ,ehu esa 

cnyuk] U;wDyh;ksVkbM {kj ls ,ehuksa lewg dk vyx gksuk] MkbZlSdsjkbM esa XykbdkslkbfMd ca/k dk 

ty vi?kVuA 

 vf/kdka'kr% bl izdkj dh jklk;fud vfHkfØ;k,a vdsys ugha gksrh] cfYd lnSo vU; nwljh vfHkfØ;kvksa 

ls tqM+h gksrh gSaA mikip;tksa dk ,d nwljs esa ifjorZu vkil esa tqM+h gqbZ vfHkfØ;kvksa dh Ük̀a[kykvksa ls 

gksrk gS] ftUgsa mikip;h iFk dgrs gSaA 

 ;s mikip;h iFk 'kgj dh dkj@eksVj ;krk;kr O;oLFkk tSlh gksrh gSA ;s iFk ;k rks js[kh; ;k o`Ùkkdkj 

gksrs gSaA ;s iFk ,d nwljs ls vkM+s&frjNs ;krk;kr ds laxe tSls fn[kkbZ iM+rs gSaA mikip;t ;krk;kr 

ds dkj@eksVj ln'̀k ,d fuf'pr osx o fn'kk esa mikip;h iFk ls gksdj xeu djrs gSaA ;g mikip;t 

cgko 'kjhj ds ?kVdksa dh xfrd voLFkk dgykrk gSA 

 tho ra= esa dksbZ Hkh mikip;h :ikarj.k fcuk mRizsjd ds laié ugha gksrk gSA dkcZuMkbvkWDlkbM dk 

ikuh esa ?kqyuk tks ,d HkkSfrd izfØ;k gS] oks Hkh tho ra= esa mRiszfjr gksrh gSA 

09.  (Metabolic Basis For Living) 

 mikip;h iFk }kjk lk/kkj.k inkFkks± ls tfVy inkFkZ ¼tSls ,lhVhd vEy ls dksysLVªky dk cuuk½ o 

tfVy inkFkks± ls ljy inkFkks± ¼tSls dadkyh isf'k;ksa esa Xywdkst ls ySfDVd vEy½ dk fuekZ.k gksrk jgrk 

gSA igyh izdkj dh izfØ;k dks tSo la'ys"k.k iFk ;k mip;h ¼,ukcksfyd½ iFk dgrs gSaA nwljh izfØ;k esa 

vip; ;k fo[kaMu gksrk gS] blfy,] bls vip;h ¼dsVkcksfyd½ iFk dgrs gSaA 

 mip;h iFkksa esa ÅtkZ [kpZ gksrh gSA ,feuksa vEyksa ls izksVhu ds fuekZ.k esa ÅtkZ dh vko';drk gksrh gSA 

nwljh rjQ vip;h iFk }kjk ÅtkZ eqDr gksrh gSA tSls & dadkyh isf'k;ksa esa tc Xywdkst] ysfDVd vEy 

esa VwVrk gS rks ÅtkZ eqDr gksrh gSA 

 tho viuh ÅtkZ dSls izkIr djrs gSa\ muesa fdl rjg dh ;kstuk fodflr gqbZ gS\ os bl ÅtkZ dks dSls 

o fdl :i esa lafpr djrs gSa\ bl ÅtkZ dks os dk;Z esa dSls cnyrs gSa\ bu lc phtksa dk v/;;u ,d 

ubZ 'kk[kk esa fd;k tkrk gS] ftls (Bioenergetics) dgrs gSaA 

10.  (The Living State) 
 thoksa esa ,d fuf'pr lkaærk esa gtkjksa jklk;fud ;kSfxd feyrs gSa] ftls mikip;t ;k tSo v.kq dgrs 

gSa] mnkgj.kkFkZ lkekU; LoLFk O;fDr esa jDr 'kdZjk dh ek=k 4.2 m mol/L – 6.1 m mol/L tcfd gkWeksZu 

dh uSuksxzke izfr feyhehVj gksrh gSA  

 lcls egRoiw.kZ rF; ;g gS fd tSfod ra= esa lHkh tho ,d fLFkj voLFkk esa feyrs gSa ftuesa lHkh tSo 

v.kqvksa dh ,d fuf'pr ek=k gksrh gSA ;s tSo v.kq ,d mikip;h izokg esa gksrs gSaA dksbZ Hkh jklk;fud 

;k HkkSfrd izfØ;k Lor% lkE;koLFkk dks izkIr djrh gSA 

 HkkSfrd fl)kar ds vuqlkj dksbZ Hkh ra= lkE;koLFkk esa dk;Z ugha dj ldrk gSA tSlk fd tho ges'kk 

dk;Z djrs gSa] muesa dHkh Hkh lkE;koLFkk dh fLFkfr ugha gks ldrh gSA vr% 

(non-equilibrium steady-state) gksrh gS] ftlls dk;Z laié gksrk gSA  

 tho izfØ;k ,d yxkrkj iz;kl gS ftlls lkE;koLFkk ls cpk tk ldsA blds fy, lnk ÅtkZ dh 

vko';drk gksrh gSA mikip; og izfØ;k gS ftlls ÅtkZ izkIr gksrh gSA vr% tho voLFkk o mikip; 

,d nwljs ds i;kZ;okph gksrs gSaA fcuk mikip; ds tho voLFkk izkIr ugha gks ldrh gSA 

ALL
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 yxHkx lHkh ,Utkbe çksVhu gksrs gSaA ;)fi ,Utkbe dh rjg O;ogkj djrs gSaA 

bUgs  (ribozyme) dgrs gSaA

 ,Utkbe dk izksVhu Hkkx (apoenzyme) rFkk vizksVhu Hkkx (cofactor) dgykrk 

gSA 

 lg,atkbe dkcZfud ;kSfxd gksrs gSA ;s ,iks,Utkbe ds lkFk <hys :i ls tqM+s jgrs gSaA 
 izksLFksfVd lewg dkcZfud ;k vdkcZfud ;kSfxd gksrs gSaA ;s ,iks,Utkbe ds lkFk etcwrh ls tqM+s jgrs 

gSA 
 /kkrq vk;u <hys vkc) vdkcZfud lgdkjd gksrs gSaA 
 10°C 10°C 

 
 izfrLi/khZ laneu dk mi;ksx izk;% jksxtud thok.kqvksa dks fu;af=r djus esa fd;k tkrk gSA 

 

 

BEGINNER’S BOX  

 

  1. ukWu izksVhu dkcZfud ;kSfxd] tks lkekU;r;k mRiszj.k ds nkSjku ,iks,atkbe ls vLFkk;h lEca/k cukrk gS] 

dgykrk gS :- 
 (1) lg,atkbe (2) izksLFksfVd lewg (3) /kkrq vk;u  (4) jksxdkjd  

  2. NAD dk iwjk uke gS :- 
 (1) fudksfVukekbM ,Mhuksflu MkbU;wfDyvksVkbM (2) fudksfVukekbM ,Mhuhu MkbU;wfDyvksVkbM 

 (3) fudksfVukekbM ,Mhuhu Mkb,ekbM  (4) fudksfVukekbM ,Mhuksflu Mkb,ekbM 

3. QksLQksÝDVksdkbust ,Utkbe ij AMP dh fØ;k gS %& 

 (1) _.kkRed ,yksLVsfjd ekWM~;qys'ku   (2) izfrLi/khZ laneu 

 (3) vizfrLi/khZ vuqRØe.kh; laneu   (4) /kukRed ,yksLVsfjd ekWM~;qys'ku 

4. lrr~ :i ls fØ;k/kkj lkUnzrk c<+us ds lkFk ,atkbesfVd fØ;k'khyrk %& 

 (1) lrr~ :i ls c<+rh gSA    (2) lrr~ :i ls ?kVrh gSA 

 (3) igys c<+rh gS] fQj ?kVrh gSA   (4) igys c<+rh gS] fQj fu;r gks tkrh gSA 

5. tho voLFkk gS %& 

 (1) lkE; fLFkj voLFkk     (2) vlkE; vfLFkj voLFkk 

 (3) vlkE; fLFkj voLFkk     (4) lkE; vfLFkj voLFkk 

 

 

 
 

 

 

BEGINNER’S BOX ANSWER KEY 
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