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ukbVªkstu mikip;

lHkh thoèkkjh eq[;r% dkcZu] gkbMªkstu] vkWDlhtu] ukbVªkstu rFkk vU; vusd jklk;fud ;kSfxdksa
ls feydj cus gksrs gSaA ;s v.kq feydj varr% dksf'kdk esa ik;s tkus okys tSo v.kq cukrs gSaA dkcZu
ds ckn thoèkkfj;ksa esa ik, tkus okyk nwljk lcls egÙoiw.kZ rÙo ukbVªkstu gSA ukbVªkstu fdlh thfor
dksf'kdk ds ,sehuks vEy] izksVhukas] ,atkbe] foVkfeuksa] ,Ydkyk;M rFkk dqN o`f¼ gkWeksZukas dk izeq[k
?kVd gSA vr% ukbVªkstu mikip; dk vè;;u cgqr egÙoiw.kZ gks tkrk gS D;ksafd leLr thou
izfØ;k bUgha ukbVªkstu ;qDr v.kqvksa ij fuHkZj djrh gSA bl ikB esa vki ikSèkksa esa ukbVªkstu mikip;
ls lacafèkr fofHkUu vk;keksa tSls ukbVªkstu fLFkjhdj.k rFkk ukbVªkstu Lokaxhdj.k ds fo"k; esa i<+saxsA

mn~ns';

bl ikB ds vè;;u ds lekiu ds i'pkr~ vki %

 ukbVªkstu fLFkjhdj.k dh fofèk;ksa (tSoh; rFkk vtSoh;) dk o.kZu dj ldsaxs_

 eqDrthoh thoksa }kjk ukbVªkstu fLFkjhdj.k dh fØ;kfofèk ds fofHkUu pj.kksa dk vè;;u  dj
ik,¡xs_

 nyguh ikSèkks esa lgthoh ukbVªkstu fLFkjhdj.k dh fØ;k fofèk dk o.kZu dj ldsaxs

 ikSèkksa }kjk ukbVªsV ,oa veksfu;k ds Lokaxhdj.k dk o.kZu dj ldsaxsA

 ikSèkkas esa ,sehuks vEyksa ds la'ys"k.k dk o.kZu dj ldsaxsA

10.1 vkf.od ukbVªkstu

ukbVªkstu okrkoj.k esa eq[;r% eqDr :i ls MkbZukbVªkstu vFkok ukbVªkstu xSl ds :i esa ikbZ tkrh
gSaA ;g la;qDr :i ls fpyh lkYVihVj vFkok lksfM;e ukbVªsV ds :i esa ikbZ tkrh gSA nf{k.kh
vesfjdk dk fpyh {ks=k ukbVªsV] ukbVªkstu dk eq[; lzksr gSaA vkf.od ukbVªkstu vFkok f}vkf.od
ukbVªkstu ,d vR;ar LFkkbZ inkFkZ gS D;ksafd blesa f=kcaèk ik;k tkrk gSaA vius LFkkf;Ro ds dkj.k
lkekU; ifjfLFkfr;ksa esa vkf.od ukbVªkstu T;knk fØ;k'khy ugha gSA okrkoj.k esa vk;ru ds fglkc
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ls 78.03 izfr'kr ukbVªkstu gS rFkk mldk DoFkukad vkWDlhtu ls Hkh de &195.8°C gksrk gSA
thoèkkfj;ksa esa ik;s tkus okys izksVhuksa esa yxHkx 16 izfr'kr ukbVªkstu gksrk gSA

10.1.1 ukbVªkstu&pØ

ukbVªkstu lthoksa dk ,d vfuok;Z vo;o gSA ukbVªkstuh {kkj lHkh U;wDyhd vEyksa ds Hkkx gSa vkSj
izksVhu ,sehuksa vEyksa ds cus gksrs gSa rFkk ukbVªkstu budk ,d egRoiw.kZ ?kVd gSA vki bu nks tSo
v.kqvksa ds egRo ds ckjs esa igys gh tku pqds gSaA

;|fi ok;q esa 78 izfr'kr ukbVªkstu (N2) fo|eku gS] fiQj Hkh vf/dka'k tho okrkoj.k ds
ukbVªkstu dk mi;ksx ugha dj ldrsA ukbVªkstu&pØ bl ukbVªkstu dks mi;ksxh :i esa ifjofrZr
djrk gSA vkdk'k dh fctyh dh ped (lighting) ukbVªkstu dks veksfu;k (NH3) esa fLFkjhÑr
djrh gS vkSj jkbtksfo;e (Rhizobium) tSls ukbVªkstu fLFkjhdj.k thok.kq (tks eVj] jktek] lse]
ewax vkfn nyguh ikS/ksa dh tM+ksa esa vkokl djrs gSa)] Hkh ukbVªkstu dks veksfu;k (NH3) esa cny
nsrs gSaA vf/dka'k ikni e`nk ls ukbVªsVksa dk vo'kks"k.k djrs gSa vkSj budks dksf'kdkvksa esa NH3 esa
cny nsrs gSa rkfd vkxs pydj mikip;h vfHkfØ;kvksa esa bldk mi;ksx gks ldsA thok.kq e`r
thoksa vkSj mudh fo"Bk (tSls ;wfj;k) oT;Z inkFkZ dks vi?kfVr dj NH3 esa cny nsrs gSaA thok.kq
dk ,d vU; lewg bUgsa ukbVªsVksa esa cny nsrs gSaA ;s vi?kfVr inkFkZ e`nk esa jg tkrs gSa ftudk
mi;ksx ikS/ksa }kjk fd;k tkrk gSA bl izdkj izÑfr esa ukbVªkstu&ra=k Lo&fu;af=kr gksrk gS] ijUrq
ekuoh; fØ;kdykiksa ds dkj.k e`nk dh ukbVªkstu dk fujarj ßkl gksrk jgrk gSA

okrkoj.k esa
ukbVªkstu

ukbVªsV
(NO )3

izk.khikni

ukbVªkstu
fLFkjhdj.k thok.kq

e`r tSfod
inkFkZ (;wfj;k] fo"Bk)

foukbVªhdkjd
thok.kq

thok.kqvksa }kjk
vipf;r

veksfu;k
thok.kq

(NH3)

ukbVªkstu&pØ
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1. vk;ru ds fglkc ls ok;qeaMy esa ukbVªkstu xSl fdrus izfr'kr mifLFkr gksrh gS\
............................................................................................................................

2. ikSèkksa esa ik;s tkus okys nks tSov.kqvksa ds uke crkb, ftuesa ukbVªkstu ik;h tkrh gSA
............................................................................................................................

3. ukbVªkstu ,d LFkkbZ v.kq D;kas gS\
............................................................................................................................

4. izksVhu esa ukbVªkstu dk fdruk izfr'kr gksrk gS\
............................................................................................................................

5. ukbVªkstu dk DoFkukad D;k gS\ crkb,A
............................................................................................................................

6. lgh fodYi dk p;u dhft, %

ukbVªkstu fLFkjhdj.k fdldk ifjorZu gS %

(d) okrkoj.kh; ukbVªkstu dk ukbVªsVksa esa

([k) okrkoj.kh; ukbVªkstu dk veksfu;k esa

(x) okrkoj.kh; ukbVªkstu dk ,sehuksa vEyksa esa

(?k) (d) vkSj ([k) nksuksa dk gh

7. thoeaMy dk ukbVªkstu fLFkj cuk jgrk gS

(d) ukbVªkstu pØ ds dkj.k

([k) ukbVªkstu fLFkjhdj.k ds dkj.k

(x) vkS|ksfxd iznw"k.k ds dkj.k

(?k) ukbVªkstu vo'kks"k.k ds dkj.k

8. ukbVªsVksa dk ukbVªkstu esa ifjorZu djus okys lw{etho ------------------ dgykrs gSa

10.2 ukbVªkstu fLFkjhdj.k (tSoh; ,oa vtSoh;)

vkf.od ukbVªkstu dk ukbVªkstu ds ;kSfxdksa] fo'ks"kr% veksfu;k esa ifjorZu] ̂ ukbVªkstu fLFkjhdj.k*
dgykrk gSA ukbVªkstu fLFkjhdj.k ,d vipk;d izfØ;k gS vFkkZr~ ;fn vipk;d ifjfLFkfr;k¡ u
gks ;k ;fn vkWDlhtu mifLFkr gks rks ukbVªkstu fLFkjhdj.k ugha gksxhA ukbVªkstu fLFkjhdj.k nks fofHkUu
fofèk;ksa }kjk gks ldrk gSμvtSoh; rFkk tSoh;A

10.2.1 vtSoh; ukbVªkstu fLFkjhdj.k

fcuk fdlh thfor dksf'kdk ds Hkkx fy, ukbVªkstu dk veksfu;k esa vip;u] ̂ vtSoh; ukbVªkstu
fLFkjhdj.k* dgykrk gSA ;g nks izdkj dk gksrk gSμvkS|ksfxd ,oa izkÑfrdA mnkgj.k ds fy, gScj
izfØ;k esa tc ukbVªkstu ,oa gkbMªkstu ds feJ.k dks mPp rki ,oa mPp nkc ij vk;ju vkDlkbM
mRiszjd dh lrg ij izokfgr djrs gSa rks veksfu;k dk la'ys"k.k gksrk gSA
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;g vkS|ksfxd fLFkjhdj.k gS rFkk ukbVªkstu] veksfu;k esa vipf;r gks tkrh gSA
500 C

2 2 31000 atmosphere
N 3H 2NH°+ ⎯⎯⎯⎯⎯⎯⎯→

izkÑfrd izfØ;k esa ukbVªkstu dk fLFkjhdj.k okrkoj.k esa gksusokys oS|qr~ ijkos'ku }kjk Hkh gksrk
gSA fctyh pedus ds le; okrkoj.k esa mifLFkr ukbVªkstu vkWDlhtu ds lkFk feydj ukbVªkstu
ds vkWDlkbM cukrh gSA

2O
2 2 2N O 2NO 2NO+ ⎯⎯→ ⎯⎯→

ukbVªkstu ds ;s vkWDlkbM tyk;ksftr gksdj i`Foh ds uhps ukbVªkbV rFkk ukbVªsV la;qDr ;kSfxdksa
ds :i esa fjl tkrs gSaA

10.2.2 tSoh; ukbVªkstu fLFkjhdj.k

jklk;fud :i ls ;g izfØ;k vtSoh; ukbVªkstu fLFkjhdj.k ds leku gh gSA tSoh; ukbVªkstu
fLFkjhdj.k esa] vkf.od ukbVªkstu dk thfor dksf'kdk esa mifLFkr ukbVªksftust ,atkbe }kjk veksfu;k
esa vip;u gksrk gSA

ikBxr iz'u 10.2

1- ukbVªkstu fLFkjhdj.k dks ifjHkkf"kr dhft;sA
............................................................................................................................

2- fdl vkS|ksfxd izfØ;k dk mi;ksx ukbVªkstu dks veksfu;k esa cnyus ds fy, fd;k
tkrk gSA
............................................................................................................................

3- tSoh; rFkk vtSoh; ukbVªkstu fLFkjhdj.k esa foHksn dhft,A
............................................................................................................................

4- ml ,Utkbe dk uke crkb, tks thfor dksf'kdk esa ukbVªkstu fLFkjhdj.k esa
lgk;d gSA
............................................................................................................................

5- dkSu&lh xSl ukbVªkstu fLFkjhdj.k dks jksdrh gSA
............................................................................................................................

10.3 eqDrthoh thoksa }kjk ukbVªkstu fLFkjhdj.k rFkk lgthoh ukbVªkstu
fLFkjhdj.k

ukbVªkstu fLFkjhdj.k dqN fof'k"V thoksa }kjk gh fd;k tkrk gS D;ksafd muesa ,d fof'k"V ,Utkbe]
ukbVªksftust ik;k tkrk gSA
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ukbVªkstu fLFkjhdj.k dh izfØ;k eq[;r% lw{ethoh dksf'kdkvksa tSls thok.kq rFkk lk,ukscSDVhfj;k
(uhygfjr 'kSokysa) esa ikbZ tkrh gSA ;s lw{etho vkRefuHkZj rFkk eqDr :i ls jgrs gSa (rkfydk
10-1)

rkfydk 10.1 % dqN eqDrthoh lw{etho tks ukbVªkstu fLFkj djrs gSa

lw{etho LFkku

DykWlfVªfM;e vok;oh; thok.kq (vizdk'kla'ys"kh thok.kq)

Dysfclsyk (Klebsiella) fodYih thok.kq (vizdk'kla'ys"kh)

,tsVkscsDVj ok;oh; thok.kq (vizdk'kla'ys"kh)

jksMksLik;fjye cSaxuh] xUèkdghu thok.kq (izdk'kla'ys"kh)

,ukfcuk lk,ukscSDVhfj;k (izdk'kla'ys"kh)

dqN lw{etho vU; thoksa ds lkFk feydj ukbVªkstu fLFkjhdj.k djrs gSaA iks"kh tho fuEu dqy
ds ikSèks vFkok mPp ikni lewg ls gks ldrs gSaA iks"kh tho rFkk ukbVªkstu fLFkjhdj.k djus okys
lw{e thoksa ds chp ,d fo'ks"k lacaèk LFkkfir gks tkrk gS ftls lgthfork dgrs gSa rFkk ;g izfØ;k
lgthoh ukbVªkstu fLFkjhdj.k dgykrh gSA

rkfydk 10-2 % lgthoh ukbVªkstu fLFkjhdj.k djus okys dqN tho

ykbdsu lk,ukscSDVhfj;k (uhygfjr 'kSoky) ,oa dodksa dh
fofo/ tkfr;ka

czk;ksiQkbV lk,ukscSDVhfj;k ,oa ,sUFkksfljksl

VsfjMksiQkbV lk,ukscSDVhfj;k ,oa ,stkSyk

vuko`rchth ikSèks lk,ukscSfDVhfj;k ,oa lk;dl

,saft;ksLieZ nyguh ikSèks (ySX;wEl) ,oa jkbtksfc;e

,saft;ksLieZ ukWu&ySX;wfeul ,oa ,fDVuksekbflfVt+ (dod)
(tSls] ,yul] ek;fjdk ,oa iflZ;k bR;kfn)A

,safUt+;ksLieZ czkthfy;u ?kkl (fMftVsfj;k)] eDdk ,oa
,tksLikbfjye

10.3.1 tSoh; ukbVªkstu fLFkjhdj.k dh izfØ;k

ukbVªkstu fLFkjhdj.k ds fy, vko';d ?kVd gS%

(i) vkf.od ukbVªkstu

(ii) ukbVªkstu dks vipf;r djus ds fy, mPp vipk;d {kerk okys v.kq tSls FAD (ÝySfou
,sMhuhu MkbU;wfDy;ksVkbM)
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(iii) MkbZukbVªkstu dks gkbMªkstu LFkkukarfjr djus ds fy, ÅtkZ lzksr (ATP)

(iii) ukbVªksftust ,atkbe

(v) cuus okyh veksfu;k dks xzg.k djus okys ;kSfxd D;ksafd veksfu;k dksf'kdk ds fy, fo"kSyh
gksrh gSA

vipk;d ,tsaV ,oa ATP izdk'kla'ys"k.k ,oa 'olu }kjk izkIr gksrs gSaA

laiw.kZ tSo jklk;fud fØ;k esa pj.kc) <ax ls ukbVªkstu dk veksfu;k esa vip;u gksrk gSA ukbVªksftust
,atkbe eksfyfCMsue ,oa vk;ju ;qDr izksVhu gksrk gS rFkk ;g vkf.od ukbVªkstu ds caèku LFkku
ij tqM+rk gSA ukbVªkstu dk ;g v.kq gkbMªkstu ls fØ;k djrk gSA (gkbMªkstu vipf;r ,Utkbe
ls izkIr gksrh gS) rFkk pj.kc) <ax ls vipf;r gksrk gSA ;g igys Mkb,ekbM (N2H2) cukrk
gS mlds i'pkr~ gkbMªstkbe (N2H4) rFkk var esa veksfu;k (2NH3) cukrk gSaA

veksfu;k ukbVªkstu fLFkjhdkjdksa }kjk eqDr ugha gksrh gS D;ksafd veksfu;k dksf'kdkvksa ds fy, fo"kSyh
gksrh gS] vr% fLFkjhdkjd veksfu;k ,oa dkcZfud vEyksa dks feykdj ,sehuks vEy cuk nsrs gSaA

ukbVªkstu fLFkjhdj.k dks fuEu izdkj ls lkekU; lehdj.k }kjk n'kkZ;k tk ldrk gSA

+ 
2 3 2N  16ATP + 8H + 8e 2NH 16ADP + 16Pi  H−+ ⎯⎯→ + +

vkf.od ukbVªkstu cgqr gh LFkk;h v.kq gS vr% ukbVªkstu dks pj.kc) <ax ls veksfu;k esa
ifjofrZr djus ds fy, dks'kdh; ÅtkZ dh i;kZIr ek=kk (ATP ds :i esa) esa vko';drk
gksrh gSaA

nyguh ikSèkksa (ySX;wEl) esa] ukbVªkstu fLFkjhdj.k ,d fof'k"V Hkkx esa gksrk gS ftls xzfUFkdk
(Nodule) dgrs gSaA xzfUFkdk dk fuekZ.k jkbtksfo;e thok.kq ,oa ySX;we ds chp ijLij izfrfØ;k
ds iQyLo:i gksrk gS (fp=k 6.4c ns[ksa)A ukbVªkstu fLFkjhdj.k ds tSo jklk;fud pj.k leku
gksrs gSa] ;|fi ySX;we xzfUFkdkvksa esa ,d fof'k"V izksVhu ik;k tkrk gS ftls ysXgheksXyksfcu dgrs
gSaA ysXgheksXyksfou dk la'ys"k.k lgthfork ds dkj.k gksrk gS] D;ksafd bls vdsys thok.kq rFkk ysX;we
ugha cuk ldrs gSaA vHkh gky gh esa Kkr gqvk gS fd iks"kh ikSèks ds vusd thu bldks cukus esa
enn djrs gS ysXgheksXyksfcu ds vfrfjDr] ,d izksVhuks dk lewg dk Hkh fuekZ.k gksrk gS ftls uksM;wfyal
dgrs gSa ;g lgthoh lacaèk cukus ,oa xzafFkdkvksa ds dk;ks± dks lqpk: <ax ls dk;Z djus esa enn
djrk gSA

ySXgheksXyksfcu dk fuekZ.k thok.kq ,oa ySX;we dh tM+ dh ikjLifjd fØ;k ds iQyLo:i
gksrk gSA jkbtksfc;e ds thu ^^ghe** dk dwVu djrs gSa rFkk ySX;we tM+ dh dksf'kdk,¡
Xyksfcu Hkkx dks dwfVr djrh gSA nksuksa dwVuksa ds mRikn feydj var esa ysXgheksXyksfou
izksVhu cukrs gSaA
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fp=k 10.1: ukbVªkstu fLFkjhdj.k esa tSojklk;fud pj.kksa dk ljyhÑr cgkoiVfydk

ySXgheksXyksfcu vkWDlhtu ds vkaf'kd ncko dks de djrk gS rFkk ukbVªkstu fLFkjhdj.k esa enn
djrk gSA ysfdu ;g xq.k dsoy ySX;weksa esa gh gksrk gS D;ksafd eqDr :i ls ik, tkus okys lw{e&thoksa
esa ukbVªkstu fLFkjhdkjd ySXgheksXyksfcu dk vHkko gksrk gSA blds vfrfjDr ;g lk,ukscSfDVfj;k
;qDr lgthou okys vU; ikSèkksa esa ik;k tkrk gSA

ikBxr iz'u 10.3

1- fuEufyf[kr dks lqesfyr dhft, %

dkWye I dkWye II

(i) ,stksVkscsDVj (d) vok;oh; ukbVªkstu fLFkjhdkjd

(ii) DykWlfVªfM;e ([k) ok;oh; ukbVªkstu fLFkjhdkjd

(iii) ykbdsu (x) ukbVªkstu fLFkjhdkjd lk,ukscsfDVfj;e

(iv) ,ukchuk (?k) lgthoh ukbVªkstu fLFkjhdkjd

2- dkSu lk vuko`rchth (ftEuksLieZl) ikSèkk ukbVªkstu dk fLFkjhdj.k djrk gSa\

............................................................................................................................

3- D;k ukbVªkstu fLFkjhdj.k esa dksbZ xSl fudyrh gS] ;fn gk¡ rks mldk uke crkb,\

............................................................................................................................

iks"kh ikS/k dk thonzO;

dhVks vEyTCA

ETS

pØ
Ük`a[kyk

iQSjksMkWfDlu ATP

;wjlkbM~l vkSj
vU; vehuksa vEy

ukbVªksftust
,oa
lfEeJ

Fe FeMo

ukbVªkstu
N N

Mkb,ekbM
HN NH

gkbMªsthu
H N — NH2 2

NH3

2e , 2H– +

2e , 2H– +

2e , 2H– +
veksfu;k

H
|

H — N — H
+

H — N — H
|

H

xzafFkdk essa jkbtksfc;e

ySXgheksXyksfcu

ukbVªksftust
,oa
lfEeJ

Fe FeMo
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4- ukbVªkstu ds ,d v.kq dks vipf;r djus ds fy, fdrus ATP v.kq pkfg,\

............................................................................................................................

5- ukbVªkstu ds vip;u ds fy, gkbMªkstu dk eq[; lzksr D;k gS\

............................................................................................................................

6- dkWye I dks dkWye II ls lqesfyr dhft, %

dkWye I dkWye II

(i) ysXgheksXyksfcu (a) lkkukscsfDVª;e

(ii) ,sukchuk (b) ySX;we ikSèks

(iii) vip;u izfØ;k (c) ukbVªkstu fLFkjhdj.k

7- lgthou dks LFkkfir ,oa xzafFkdk dk;ks± dks lqpk: :i ls pykus esa lgk;d izksVhu dk uke
crkb;s\

............................................................................................................................

10.4 ikSèkksa }kjk ukbVªsV ,oa veksfu;k dk Lokaxhdj.k

tSlk fd fiNys [kaM esa crk;k tk pqdk gS fd ukbVªkstu fLFkjhdj.k dsoy dqN fof'k"V lw{ethoksa
,oa ikSèkksa esa gksrk gS ijarq lHkh ikSèkksa dks ukbVªkstu dh vko';drk gksrh gS] D;ksafd ;g lkekU;
mikip; ds fy, vko';d gSA vr% os ikSèks] tks ukbVªkstu fLFkj ugh dj ldrs] os viuh mikip;h
fØ;kvksa ds fy, la;qDr ukbVªkstu lzksr] tSls ukbVªsV ,oa veksfu;k] dk mi;ksx djrs gSaA izk;% lHkh
ikSèkksa }kjk vo'kksf"kr ukbVªsV dk veksfu;k esa vip;u nks ,atkbe }kjk gksrk gSA ukbVªsV ls ukbVªkbV
ifjorZu dk igyk pj.k ukbVªsV fjMDVst ,atkbe }kjk mRizsfjr gksrk gSA bl ,atkbe ds vU; izeq[k
?kVd gS FAD, lkbVªksØkse] NADPH vFkok NADH ,oa esfyfoM~ue

+ +
3 2 2NO  NADH + H NO NAD  +H O− −+ ⎯⎯⎯⎯⎯⎯→ +ukbVª sV  fjMDVst

ukbVªsV vip;u dh laiw.kZ izfØ;k lkbVkslkWy esa gksrh gS rFkk vfHkfØ;k ÅtkZ ij fuHkZj gksrh gSA
,atkbe ukbVªsV fjMDVst dk vU; ikSèkksa esa Hkh vè;;u fd;k x;k gS rFkk ;g ns[kk x;k gS fd bldk
yxkrkj la'ys"k.k ,oa fo?kVu gksrk jgrk gSA ukbVªsV fjMDVst ,Utkbe dks izsfjr fd;k tk ldrk
gS bldk vFkZ gS fd lkbVkslkWy esa ukbVªsV dh ek=kk c<+kus ls ukbVªsV fjMDVst ,atkbe dh ek=kk dks
c<+k;k tk ldrk gSA

ijarq veksfu;e vk;u (NH4
+) dh vfèkdrk dk ukbVªsV fjMsDVst ,atkbe ij udkjkRed izHkko iM+rk

gSA ikSèkksa esa ;g Hkh ns[kk x;k gS fd izdk'k dh mifLFkfr esa ;fn ukbVªsV dh miyCèkrk gS rks ukbVªsV
fjMsDVst c<+ tkrk gSA
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f}rh; pj.k esa igys pj.k esa cus ukbVªkbV dk veksfu;k esa vip;u gks tkrk gS rFkk ;g vfHkfØ;k
ukbVªklbV fjMDVst }kjk mRizsfjr gksrh gSA lkbVkslkWy esa mifLFkr ukbVªkbV dk gfjr yod esa LFkkukarj.k
gks tkrk gS tgk¡ ;s veksfu;k esa vipf;r gks tkrk gSA

+ +
2 3 2NO  3NADPH + 3H NH 3NADP  + H O+OH− −+ ⎯⎯⎯⎯⎯⎯⎯→ +ukbVª kbV fjMDVst

,atkbe ukbVªkbV fjMDVst NADH, NADPH rFkk FAD ls bysDVªkWu xzg.k dj ldrk gSA blds
vfrfjDr vipf;r iQSfjMkfDlu Hkh ukbVªkbV fjMDVst dh mifLFkfr esa ukbVªkbV dks veksfu;k  esa
vipf;r djus ds fy, bysDVªkWu nsrk gSA bl izdkj mRiUu veksfu;k ikSèks ds fy, fo"kSyh gksrh
gSA vr% os bldk 'kh?kzrk ls mi;ksx djrs gSaA dqN ikSèks] tSls 'kSoky] vfèkd ek=kk esa cuh veksfu;k
dks NksM+rs gSa ftldk e`nk ,oa ty esa mifLFkr lw{e thoksa }kjk ukbVªkbV ,oa ukbVªsV esa vkWDlhdj.k
gksrk gSA

ikBxr iz'u 10.4

1- vdkcZfud ukbVªkstu dk dkSu lk&:i lokZfèkd vipf;r gS\

............................................................................................................................

2- fuEu dk lqesyu dhft, %

dkWye I dkWye II

(i) ukbVªsV fjMDVst (d) ukbVªkstu fLFkjhdj.k

(ii) ukbVªkbV fjMDVst ([k) ukbVªsV vip;u

(iii) ukbVªksftust (x) ukbVªkbV vip;u

3- ukbVªsV dk ukbVªkbV esa vip;u dksf'kdk ds fdl Hkkx esa gksrk gS\

............................................................................................................................

4- vdkcZfud ukbVªkstu dh lokZfèkd vkWDlhÑr voLFkk dkSu&lh gS\

............................................................................................................................

5- ikSèks ds fdl vax esa ukbVªkbV ls veksfu;k dk vip;u mRizsfjr gksrk gS\

............................................................................................................................

10.5 ikSèkksa }kjk ,sehuksa vEyksa dk la'ys"k.k

tSlk fd vkius ns[kk fd ikSèkksa }kjk veksfu;k mRiknu fuEufyf[kr rjhdksa ls gks ldrk gSA (i) ukbVªkstu
fLFkjhdj.k] (ii) ukbVªsV ds ukbVªkbV esa vip;u }kjkA veksfu;e (NH4

+) la;qDr ukbVªkstu dh
lokZfèkd vipf;r voLFkk gSA ;g vdkcZfud la;qDr ukbVªkstu dh lcls vfèkd ,sehuks vEyksa
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ds fuekZ.k dk eq[; lzksr gS tks izksVhu ,oa ,atkbe ds mRiknu dk eq[; vkèkkj gSA ,sehuksa vEyksa
esa nks izeq[k jklk;fud lewg gkssrs gS% (i) ,ehuks lewg (NH2) (ii) dkcksZfDly lewg fo|eku (–
COOH)

H
|

      R — C — COOH
|

NH2

fp=k 10.2: ,d izk:fid ,sehuksa vEy dk;Zdkjh lewg ds lkFk ftlesa R ,Ydkby

lewg dks iznf'kZr djrk gSA

,d lkekU; ,sehuksa vEy R = ,sYdkby lewg bl izdkj mRiUu] veksfu;e] ,sehuks lewg dk izeq[k
lzksr gSA ijarq dkcksZfDly lewg vU; dkcZfud v.kqvksa ls feyrs gSa ftudk la'ys"k.k ikSèkksa esa gksrk
gSA ikSèkksa esa ,sehuks vEyksa ds tSo&la'ys"k.k dh nks izeq[k izfØ;k,¡ gS%

vipf;r ,sehuhdj.k vfHkfØ;k % bl vfHkfØ;k esa veksfu;k ,d dhVks vEy ls vfHkfØ;k
djrh gSA ØsCl pØ ds nkSjku cuk ,YiQk dhVksXywVSfjd vEy lcls egÙoiw.kZ dhVks vEy gSA dhVks
vEy ,atkbehÑr vipf;r ,sehuhdj.k }kjk ,sehuks vEy cukrk gSA

3-  + NHα ⎯⎯⎯⎯⎯⎯⎯⎯→XyVw eS sV fMgkbMª ksftusl
dhVkXs yVw Sfjd vEy XyVw fS ed vEy

μdhVks vEy + veksfu;k XywVSfed vEy (,sehuks vEy)

blh izdkj vkDlsyks&,lhfVd vEy ds vipf;r ,sehuhdj.k }kjk ,likfVZd vEy (Aspertic Acid)

dk fuekZ.k gksrk gSA

;g ns[kk x;k gS fd vipf;r ,sehuhdj.k ikSèkksa ds mikip;h izfØ;k esa veksfu;k ds izos'k
dk eq[; LFkku gS_ ;gh ls XywVSfed vEy vkSj mlds mijkar vU; ,sehuksa vEyksa dk la'ys"k.k
izkjaHk gksrk gSA

10.5.2 ijk,sehuhdj.k vfHkfØ;k (Transamination reaction)

,sehuks vEy ds tSo&la'ys"k.k dh ;g nwljh egÙoiw.kZ vfHkfØ;k gSA bl vfHkfØ;k esa igys ls
la'ysf"kr ,sehuks vEy ls ,sehuks lewg dk LFkkukarj.k dhVks vEy dks gks tkrk gSA

α-dhVksXywVkfjd vEy + ,likfVZd vEy ⎯⎯⎯⎯⎯→Vª kla , ehust  XywVkfed vEy + vkDlsyks

(dhVks vEy) (,sehuks vEy) (,sehuks vEy) ,flfVd vEy
(dhVks vEy)

mijksDr vfHkfØ;k esa ,LikfVZd vEy viuk ,ehuks lewg (NH2) α&dhVksXywVkfjd vEy dks
LFkkukarfjr dj XywVkfed vEy dk la'ys"k.k djrk gS rFkk dhVks vEy eqDr djrk gSA ;g vfHkfØ;k
VªkUl,ehust ,Utkbe }kjk mRiszfjr gksrh gSaA bl fofèk }kjk vusd ,sehuks vEyksa dk la'ys"k.k gksrk
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gSA ,sehuks vEy ukbVªkstu ;qDr dkcZfud v.kq gSA ukbVªkstu ;qDr dkcZfud v.kqvksa dk la'ys"k.k
dhVks vEyksa esa veksfu;k ls ,sehuks lewg dk tqM+us dk ,d izeq[k pj.k gSA

ikBxr iz'u 10.5

1. dkWye I vkSj II esa fn, x, vkbVeksa dks feyku dhft,%

I II

(i) ,sehuks vEy (d) dhVks vEy

(ii) XywVSfed vEy ([k) ,sehuks lewg ,oa dkcksZfDly lewg

(iii) jdhVksXxwVSfjd vEy (x) ,sehuks vEy

2- ikSèkksa esa ,ehuks vEyksa ds tSo la'ys"k.k dh nks tSojklk;fud vfHkfØ;kvksa ds uke crkb;sA

............................................................................................................................

3- ,Utkbekas dk dkSu&lk lewg VªkWl,ehus'ku vfHkfØ;k dks mRizsfjr djrk gS\

............................................................................................................................

4- vipf;r ,sehuhdj.k vfHkfØ;k }kjk ,sehuks vEy ds la'ys"k.k esa ,sehuks lewg dk lzksr D;k
gS\

............................................................................................................................

5- XywVkfed vEy ds la'ys"k.k esa dhVks vEy dk L=kksr D;k gS\

............................................................................................................................

vkius D;k lh[kk

 ukbVªkstu vusd tSo&v.kqvksa tSls ,sehuks vEyksa] izksVhuksa rFkk ,atkbeksa dk izeq[k ?kVd gSA

 foVkfeu] ,sYdksykW;M] U;wfDyd vEy] o.kZd rFkk dqN o`f¼ gkeksZUl tSls v.kqvksa esa Hkh ukbVªkstu
mifLFkr gksrh gSA

 vkf.od ukbVªkstu f=kcaèk ;qDr LFkk;h v.kq gSA

 ukbVªkstu fLFkjhdj.k ukbVªkstu dk veksfu;k esa vip;u gSA

 vtSoh; ukbVªkstu fLFkjhdj.k ,d vkS|ksfxd izfØ;k (gScj fofèk) gSA
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 tSoh; ukbVªkstu fLFkjhdj.k thfor dksf'kdk esa gksrk gSA

 ukbVªkstu fLFkjhdj.k izfØ;k dks mRizsfjr djus okyk ,Utkbe ukbVªksftust gSA

 ukbVªkstu fLFkjhdj.k eqDr&thoksa lw{e thoksa vFkok lgthoh ra=kksa esa ik;k tkrk gSA

 ykbdsu] VsfjMksiQkbVksa] czk;ksiQkbVksa] ftEuksLieks± ,oa ySX;we tSls vusd lgthoh ukbVªkstu
fLFkjhdj.k djus okys ra=k gSaA

 lk,uksa cSDVhfj;k] ykbdsu] VsfjMksiQkbVksa ,oa ftEuksLieks± esa ik, tkuk okyk lgthoh ?kVd gSA

 ySX;weksa esa thok.kq dh jkbtksfo;e Lih'kht lgthoh gksrh gSA

 ukbVªkstu fLFkjhdj.k esa ÅtkZ ,oa bysDVªkuksa dk L=kksr izk;% ikb:fcd vEy gksrk gSA

 gkbMªtkstu xSl ukbVªkstu fLFkjhdj.k esa enn dj ldrh gSA

 ukbVªkstu dh lokZfèkd vkDlhÑr voLFkk ukbVªsV rFkk lokZfèkd vipf;r voLFkk veksfu;k
gSA

 ,Utkbe ukbVsªV fjMDVst }kjk ukbVªsV ukbVªkbV esa vipf;r gksrk gSA

 ,sehuks vEy esa nks fØ;kRed lewgμ,sehuksa lewg rFkk dkcksZfDly lewg gksrs gSaA

 dhVks vEyksa ds vipf;r veksuhdj.k }kjk ,sehuks vEyksa dk mRiknu fd;k tk ldrk gSA

 ijk,sehuhdj.k (Vªkl,ehus'ku) }kjk Hkh ,sehuks vEyksa dk mRiknu fd;k tk ldrk gSA

 vipf;r veksuhdj.k vfHkfØ;k fMgkbMªksftusl ,Utkbe }kjk mRizsfjr gksrh gSA

 ijk,sehuhdj.k vfHkfØ;k Vªkl,feust ,Utkbe }kjk gksrh gSA

ikBkar iz'u

1- ukbVªkstu fLFkjhdj.k dks ifjHkkf"kr dhft;sA

2- fctyh pedus ds nkSjku la;qDr ukbVªkstu dk dkSu lk :i mRiUu gksrk gS\

3- ,Utkbe rFkk izksVhuksa ds vfrfjDr ,sls rhu tSo v.kqvksa ds uke crkb;s ftuesa ukbVªkstu ik;k
tkrk gSA

4- ukbVªkstu fLFkj djus okys ,d ok;oh; rFkk vok;oh; thok.kq dk uke crkb,¡A

5- α-dhVksXywVSfjd vEy ds vipf;r ,sehuhdj.k }kjk fdl ,sehuks vEy dk la'ys"k.k gksrk
gS\

6- tSoh; ,oa vtSoh; ukbVªkstu fLFkjhdj.k esa varj crkb,¡A

7- tSoh; ukbVªkstu fLFkjhdj.k ds fy, D;k vko';d gS\
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8- ySXgheksXyksfcu ekuoh; gheksXyksfcu ls fdl izdkj fHkUu gS\

9- ySXgheksXyksfcu dk D;k dk;Z gS\

10- ukbVsªV fjMDVst ,oa ukbVªkbV fjMDVst esa D;k fØ;kRed fHkUurk,¡ gS\

11- ukbVªkstu fLFkjhdj.k ,oa ukbVªkstu Lokaxhdj.k esa D;k varj gS\ la{ksi esa vtSoh; ukbVªkstu
fLFkjhdj.k dh fof/ le>kb,A

12- tSoh; ukbVªkstu fLFkjhdj.k ds fofHkUu pj.kksa dks la{ksi esa crkb;sA

13- eqDrthoh rFkk lgthoh ukbVªkstu fLFkj djus okys vthok.kqvksa dk mfpr mnkgj.k nhft,A

14- eqDrthoh rFkk ySX;wfeul ukbVªkstu fLFkjhdj.k djus okys lw{e thoksa esa D;k eq[; vUrj
gSA\

15- ikSèkksa esa ukbVªsV ,oa ukbVªkbV vip;u dk o.kZu dhft,¡A

16- ikSèkksa esa ,sehuks vEykas ds la'ys"k.k dh vipf;r ijk,sehuhdj.k vfHkfØ;k dk o.kZu dhft;sA

17. ikSèkksa esa ,sehuks vEy ds la'ys"k.k dh ijk,sehuhdj.k vfHkfØ;k dk o.kZu dhft,A ;g vipf;r
,sehuhdj.k ls fdl izdkj fHkUu gSa\

ikBxr iz'uksa ds mÙkj

10-1 1. 78.03 izfr'kr 2. izksVhu rFkk ,Utkbe

3. D;ksafd blesa f=kcaèk gksrk gSA 4. 16 izfr'kr

5. &195.8°C

10-2 1. vkf.od ukbVªkstu dk veksfu;k esa ifjorZu

2. gScj dk izØe

3. tSoh; ukbVªkstu fLFkjhdj.k thfor dksf'kdk esa rFkk vtSoh; ukbVªkstu fLFkjhdj.k thfor
dksf'kdk ds ckgj gksrk gSA

4. ukbVªksftust

5. vkWDlhtu

10-3 1. (i) ([k) (ii) (d) (iii) (?k) (iv) (x)

2. lkbdl

3. gk¡] gkbMªkstu xSl
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4. 16 ATP

5. vipf;r dks ,Utkbe tSls iQSjhMkWfDlu

6. (i) ([k) (ii) (d) (iii) (x)

7. xzfUFkdk

10-4 1. NH

2- (i) ([k) (ii) (x) (iii) (d)

3- lkbVkslk¡y 4. ukbVªsV 5. gfjryod

10-5 1. (i) ([k) (ii) (x) (iii) (d)

2- vipf;r veksuhdj.k ,oa ijk,sehuhdj.k

3- Vªk¡l,feustsat

4- veksfu;k

5- ,sYiQk dhVksXywVSfjd vEy


