
BDwbU 14 

k¦mb 

cÖ‡Z¨K mRxe †Kv‡l memgq wewfbœ cÖKvi RxeR wµqv wewµqv msNwUZ nq| G me wµqv wewµqvi Rb¨ kw³i 
cÖ‡qvRb nq| G cÖ‡qvRbxq kw³ †Kv‡l Aew¯’Z wewfbœ cÖKvi Lv`¨`ªe¨, Z_v Kv‡e©vnvB‡WªU (kK©iv), †cÖvwUb (Avwgl) 
I wjwcW Gi gv‡S †h w¯’wZkw³ _v‡K Zv we‡kl kvixwiK (ˆRe ivmvqwbK) cÖwµqvq MwZkw³ I Zvckw³‡Z i“cvš—
wiZ nq| G MwZkw³ (kinetic energy) e¨q K‡i Rxe‡`‡ni mKj cÖKvi RxeR wµqv m¤úbœ nq|  
Dc‡iv³ wZb cÖKvi Lv`¨`ª‡e¨i g‡a¨ Kv‡e©vnvB‡WU B cÖavbZ kw³i cÖavb Drm, G Qvov ˆZj Drcv`bKvix Dw™¢‡`i 
ex‡R Ges Avwgl Drcv`bKvix Dw™¢‡`i ex‡R wjwcW I †cÖvwUb kw³i cÖv_wgK Drm| 

cvV- 1 t aviYv 
G cvV Aa¨qb †k‡l Avcwb 
♦ k¦m‡bi msÁv w`‡Z cvi‡eb| 
♦ Dw™¢‡`i k¦mb¯’j D‡j−L Ki‡Z cvi‡eb| 
♦ k¦m‡bi cÖKvi‡f` eY©bv Ki‡Z cvi‡eb| 

k¦m‡bi msÁv t †h ˆRe ivmvqwbK cÖwµqvq Rxe‡`‡ni †Kv‡l Aew¯’Z RwUj †hŠwMK Lv`¨`ªe¨ RvwiZ n‡q mij 
`ª‡e¨ cwiYZ nq Ges kw³ Drcbœ K‡i Zv‡K k¦mb (respiration) e‡j| k¦m‡bi mgq Lv`¨`ªe¨ RvwiZ nq| k¦mb 
GKwU Zvc‡gvPx cÖwµqv|  

ˆRe Lv`¨`ª‡e¨i RviY Aw·‡R‡bi Dcw¯’wZ A_ev AYycw¯’‡Z n‡Z cv‡i| Z‡e Dw™¢‡` cÖavbZ k¦mb cÖwµqv 
Aw·‡R‡bi Dcw¯’wZ‡Z nq| hw` k¦mb Aw·‡R‡bi Dcw¯’wZ‡Z m¤úbœ nq ZLb Zv‡K mevZ k¦mb e‡j| k¦mb 
Aw·‡R‡bi AYycw¯’‡Z n‡j Zv‡K AevZ k¦mb e‡j| 

GKwU Qq Kve©b wewkó Kv‡e©vnvB‡WU, M−y‡KvR, hw` cÖv_wgK k¦mwbK e¯‘ nq Zvn‡j mevZ k¦m‡b M−y‡KvR m¤ú~Y©fv‡e 
RvwiZ n‡q cÖPzi kw³ Drcbœ K‡i| GB mevZ k¦m‡bi ivmvqwbK mgxKiYwU wbæi“c 
 

 

C6H12O6+602+6H2O 
wewfbœ GbRvBg 

 

 

 

6CO2+12H2O+kw³ 

k¦mb †Kv_vq Ges KLb nq  
k¦mb cÖwZwU mRxe †Kv‡l, w`b I ivwÎi me©mg‡q, N‡U| †Kv‡li mvB‡Uvc−vRg ev mvB‡Uvmj (cytosol) Ges †Kvl¯’ 
gvB‡UªvKbwWªqv bvgK A½vby‡Z mevZ k¦mb nq| AevZ k¦mb nq mvB‡Uvc−vR‡g| 

mevZ I AevZ k¦m‡b Lv`¨`ªe¨ RvwiZ n‡q †h ivmvqwbK kw³ Drcv`b K‡i Zv †Kv‡li wewfbœ Kvh© m¤úv`b Kivi 
R‡b¨ cÖavbZ ATP wnmv‡e ˆZwi I cieZ©x‡Z e¨eüZ nq| †mRb¨ ATP †K ˆRewbK gy`ªv ev biological coin 

ejv nq| 

mevZ k¦m‡bi GK AYy M−y‡KvR m¤ú~Y© Rvi‡bi me©‡kl avc †Kv‡li gvB‡UvKbwWªqv‡Z nq Ges Ab¨vb¨ 
D”Pkw³m¤úbœ ivmvqwbK c`v_© ATP †Z i“cvš—wiZ nq Ges †mRb¨ gvB‡UvKbwWªqv‡K †Kv‡li kw³Ni ev 
powerhouse of a cell e‡j| 

k¦mwbK e¯‘ t k¦mb cÖwµqvq †Kv‡l Aew¯’Z †h †hŠwMK cÖvYivmvqwbK e¯‘mg~n RvwiZ n‡q mij cÖvYivmvqwbK A_ev 
Kve©b WvB-A·vBW I cvwb‡Z cwiYZ nq †m me †hŠwMK cÖvYivmvqwbK e¯‘‡K k¦mwbK e¯‘ e‡j| 
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Av‡MB ejv n‡q‡Q cÖavbZ kK©iv, Avwgl I ˆZj A_ev Pwe© RvZxq e¯‘ k¦mwbK e¯‘ wnmv‡e e¨eüZ nq| 
mv‡jvKms‡k−lY Aa¨v‡q ejv n‡q‡Q m~‡h©i Av‡jvK iwk¥‡Z †h Av‡jv kw³ _v‡K Zv mv‡jvKms‡k−lY I cieZ©x 
wewµqvi gva¨‡g Lv`¨`ªe¨ e¯‘mg~‡n ivmvqwbK w¯’wZkw³ wnmv‡e Rgv _v‡K Ges k¦m‡bi d‡j w¯’wZkw³ MwZkw³ 
wnmv‡e wbM©Z nq| 

k¦mb I kw³  
GK MÖvg AYy ev GK MÖvg †gvj A_©vr 180 MÖvg M−y‡KvR (C6H12O6; C=12×6=72; H=1×12=12; O=16×6=96; 

72+12+96=180) †fŠZ c×wZ‡Z (physical process) m¤ú~Y©fv‡e RvwiZ n‡j (`nbcÖwµqv) 686 kcal 

Zvckw³ Drcbœ K‡i| wKš‘ ˆRe c×wZ‡Z (biological process) mevZ k¦m‡b m¤ú~Y©fv‡e RvwiZ n‡j bxU 38 wU 

ATP Drcbœ Ki‡Z cv‡i| cÖwZ ATP †Z M‡o 10 Kcal wnmv‡e nq 380 Kcal. 

k¦mb I `nb 
`nb GKwU A‰Re ivmvqwbK cÖwµqv| G cÖwµqvq A‰Re ev ˆRe RwUj e¯‘ Aw·‡R‡bi Dcw¯’wZ‡Z RvwiZ n‡q 
Zvckw³ I Av‡jvKkw³ Drcbœ K‡i| `nb cÖwµqvq kw³i `ª“Z gyw³ ev iƒcvš—i N‡U| `nb cÖwµqv †fŠZ cÖwµqv| 
GUv †Kv‡l N‡U bv ZvB †cÖv‡Uvc−vRg Øviv wbqwš¿Z bq Ges GLv‡b GbRvB‡gi †Kvb f‚wgKv bvB| m~Zivs †h 
ivmvqwbK cÖwµqvq †Kvb e¯‘ †cÖv‡Uvc−vRg I Dr‡mP‡Ki wbqš¿Y e¨ZxZ Aw·‡R‡bi Dcw¯’wZ‡Z RvwiZ n‡q Zvc I 
Av‡jvK Drcbœ K‡i Ges kw³i `ª“Z gyw³ NUvq Zv‡K `nb e‡j| 

Acic‡¶ k¦mb GKwU ˆRe ivmvqwbK cÖwµqv| G cÖwµqvq ïaygvÎ ˆRe RwUj e¯‘mg~n Aw·‡R‡bi Dcw¯’wZ ev 
AYycw¯’‡Z RvwiZ n‡q Zvc I kw³ m¤úbœ ˆRe ivmvqwbK `ªe¨ Drcbœ K‡i| k¦mb cÖwµqv A‡bK av‡c msNwUZ nq| 
k¦mb cÖwµqv †cÖv‡Uvc−vRg I Dr‡mPK Øviv wbqwš¿Z| 

k¦m‡bi cÖKvi‡f`  
Aw·‡R‡bi cÖ‡qvRbxqZvi Dci wbf©i K‡i k¦mb cÖwµqv‡K `yfv‡M fvM Kiv nq− 
h_v t (K) mevZ k¦mb ev evqexq k¦mb (aerobic respiration) I (L) AevZ k¦mb, Aevqexq k¦mb (anaerobic 

respiration)| 

(K) mevZ k¦mb 
†h k¦mb cÖwµqvq Aw·‡R‡bi cÖ‡qvRb nq Ges k¦mwbK e¯‘ m¤ú~Y©fv‡e RvwiZ n‡q CO2, H2O Ges ˆRewbK kw³ 
I Zvckw³ Drcbœ K‡i Zv‡K mevZ k¦mb e‡j| 
hw` M−y‡KvR k¦mwbK e¯‘ nq Zvn‡j mevZ k¦m‡bi ivmvqwbK ms‡KZ wbæi“c− 
 

 

C6H12O6+602+6H2O 
Dr‡mPK 

 

 

 

6CO2+12H2O+38ATP+Zvc kw³ 

(C6H12O6+602+6H2O+38ADP+38iP→6CO2+12H2O+38ATP+ Zvckw³) 

G ch©v‡qi meKwU avc †Kv‡l msMwVZ nq| M−y‡Kv‡Ri m¤ú~Y© RviY c×wZ PviwU ch©v‡q N‡U _v‡K| †hgb− 
(K) M−vB‡KvjvBwmm  
(L) A¨vwmUvBj †Kv Ai D™¢e  
(M) †µem Pµ/UªvBKve©w·wjK A¨vwmW Pµ/mvBwUªK A¨vwmW Pµ 
(N) cÖvš—xq RviY/cÖvš—xq k¦mb/k¦m‡b B‡jKUªb cÖevnZš¿  

L) AevZ k¦mb  
†h k¦mb Aw·‡R‡bi Abycw¯’wZ‡Z N‡U Zv‡K AevZ k¦mb e‡j| AevZ k¦mb‡K `ywU ch©v‡q fvM Kiv hvq- K) 
M−vB‡KvjvBwmm I cvBi“wfK A¨vwm‡Wi Am¤ú~Y© RviY| 
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mvims‡¶c 

♦ †h ˆRe ivmvqwbK cÖwµqvq Rxe‡`‡ni †Kv‡l Aew¯’Z RwUj †hŠwMK Lv`¨`ªe¨ RvwiZ n‡q mij `ª‡e¨ cwiYZ 
nq Ges kw³ Drcbœ K‡i Zv‡K k¦mb e‡j| 

♦ Rx‡ei cÖ‡Z¨K mRxe †Kv‡l w`b-ivwÎ memgq k¦mb N‡U| †Kv‡li mvB‡Uvc−vRg I gvB‡UvKwWÛªqv‡Z mevZ 
k¦mb N‡U| Ab¨w`‡K †Kv‡li mvB‡Uvc−vR‡g AevZ k¦mb N‡U| 

♦ kK©iv, Avwgl ˆZj ev Pwe© BZ¨vw` k¦mb cÖwµqvq k¦mwbK e¯‘ wn‡m‡e e¨üZ nq| GK MÖvg AYy M−y‡KvR 
m¤ú~Y©iƒ‡c RvwiZ n‡j bxU 38wU ATP Drcbœ nq|  

♦ k¦mb cÖwµqv `ycÖKvi- K) mevZ k¦mb I AevZ k¦mb| 

cv‡VvËi g~j¨vqb- 1 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  mevZ k¦mb †Kv‡li †Kvb As‡k N‡U? 
 K. ivB‡ev‡Rvg  L. gvB‡UvKwÛªqv 
 M. wbDwK¬qvm  N. MjwM e¯‘ 

2|  mevZ k¦mb KqwU av‡c m¤úbœ nq? 
 K. PviwU  L. wZbwU 
 M. `ywU  N. cuvPwU 

3|  wb‡Pi †KvbwU k¦mwbK e¯‘ b‡n? 
 K. Avwgl  L. Pwe© 
 M. cvwb  N. kK©iv 
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cvV- 2 t M−vB‡KvjvBwmm 

G cvV Aa¨qb †k‡l Avcwb 

♦ M−vB‡KvjvBwmm wK Zv D‡j−L Ki‡Z cvi‡eb| 

♦ M−vB‡KvjvBwmm cÖwµqv eY©bv Ki‡Z cvi‡eb| 

♦ m¤ú~Y© M−vB‡KvjvBwmm cÖwµqv‡K QK AvKv‡i †`Lv‡Z cvi‡eb| 

k¦m‡bi cÖ_g ch©v‡q Qq Kve©b wewkó g‡bvm¨vKvivBW (h_v M−y‡KvR, d«y‡±vR) †Kv‡li mvB‡Uvc−vR‡g 10wU av‡ci 

ivmvqwbK wewµqvq RvwiZ nq Ges †kl av‡c `y AYy 3-Kve©b wewkó cvBi“wfK A¨vwmW ˆZwi K‡i| GB cÖwµqvwU 

mevZ I AevZ `yai‡bi k¦m‡bi cÖ_g ch©vq| GwU weÁvbx Embden, Mayerhof Ges Parnas bvgK wZb weÁvbx 

Avwe®‹vi K‡ib Ges †mRb¨ M−vB‡KvjvBwmm ch©vq‡K Embden - Mayerhof - Parnas c_ ev EMP pathway 

bv‡gI AwfwnZ Kiv nq| 

M−y‡KvR‡K k¦mwbK e¯‘ wnmv‡e MY¨ Ki‡j M−vB‡KvjvBwm‡mi avc¸‡jv wbæiƒc− 
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wPÎ 14.1 t M−vB‡KvjvBwmm cÖwµqvi avcmg~n 

ATP 

ADP 

ATP 

ADP 

Mg
++
 

Mg
++
 

M−y‡KvR (GK AYy) 
C6H12O5 

M−y‡KvR 6-dm‡dU 

dm‡dvM−y‡Kv-AvB‡mvgv‡iR 

d«z‡±vR 6-dm‡dU 

dm‡dvd«z‡±vKvB‡bR 

d«z‡±vR 1, 6-wemdm‡dU 

A¨vj‡Wv‡jR 

3-dm‡dvwM−mvivwìnvBW            WvBnvB‡Wªvw· A¨vwm‡Uvb dm‡dU 

†n‡·vKvB‡bR 

dm‡dvwM−mvivwìnvBW wWnvB‡WªvwR‡bR 

dm‡dvwM−mvwiK A¨vwmW KvB‡bR 

B‡bv‡jR 

cvBi“wfK A¨vwmW KvB‡bR 

dm‡dvwM−mv‡ivwgD‡UR 

NAD+Pi 

NADH2 

1,3- WvB dm‡dvwM−mvwiK A¨vwmW 

ADP 

ATP 

3-dm‡dvwM−mvwiK A¨vwmW 

2-dm‡dvwM−mvwiK A¨vwmW 

2-dm‡dvBbj cvBi“wfK A¨vwmW 

ADP 

ATP 

cvBi“wfK A¨vwmW  

(CH3-CO-COOH) 

Mg++ 

Mg++ 
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wb‡P M−vB‡KvjvBwmm ch©v‡qi wewµqv¸wj ms‡¶‡c eY©bv Kiv nj|  
(1) 1g av‡c t 6-Kve©b wewkó kK©iv M−y‡KvR ATP n‡Z GKwU dm‡dU MÖnY K‡i M−y‡KvR 6-dm‡d‡U cwiYZ nq| 

ATP dm‡dU nvwi‡q ADP nq| G wewµqvwU †n‡·vKvB‡bR GbRvB‡gi mvnv‡h¨ m¤úbœ nq| G ivmvqwbK 
wewµqvwU GKgyLx A_©vr †n‡·vKvB‡bR GbRvBg M−y‡KvR 6-dm‡dU‡K M−y‡Kv‡R cwiYZ Ki‡Z cv‡i bv| 
 

 

M−y‡KvR+ATP 
†n‡·vKvB‡bR 

 

Mg
++

 

 

M−y‡KvR 6-dm‡dU+ADP 

(2) 2q av‡c t M−y‡KvR 6-dm‡dU d«z‡±vR 6-dm‡dU G cwiYZ nq| G wewµqv dm‡dvM−y‡Kv AvB‡mvgv‡iR 
GbRvB‡gi mvnv‡h¨ m¤úbœ nq| wewµqvwU DfqgyLx| A_©vr GKB GbRvBg GKwU n‡Z Ab¨wU‡Z i“cvš—wiZ Ki‡Z 
m¶g| 

 

M−y‡KvR 6-dm‡dU 
dm‡dvM−y‡Kv AvB‡mvgv‡iR  

d«y‡±vR 6-dm‡dU 

(3) 3q av‡c t d«z‡±vR 6-dm‡dU ATP n‡Z GK AYy dm‡dU MÖnY K‡i d«z‡±vR 1-6 wemdm‡d‡U cwiYZ nq| 
wewµqvwUi R‡b¨ GbRvBg dm‡dvd«z‡±vKvB‡bR| wewµqvwU GK gyLx| 

 

d«z‡±vR 6-dm‡dU + ATP 
dm‡dv d«z‡±vKvB‡bR 

 

Mg
++ 

 

d«z‡±vR 1,6-wemdm‡dU 

(4) 4_© av‡c t d«z‡±vR 1,6 wemdm‡dU A¨vj‡Wv‡jR GbRvB‡gi mvnv‡h¨ wØLwÛZ n‡q `ywU 3-Kve©b wewkó Uªv‡qvR 
dm‡dU m„wó K‡i; Zv‡`i GKwU 3-dm‡dvwM−‡mivjwWnvBW Ges AciwU WvBnvBWªw· A¨vwm‡Uvb dm‡dU| wewµqvwU 
Dfq gyLx| 

 

d«z‡±vR 1,6 wemdm‡dU 
A¨vj‡Wv‡jR 

 

 

 

3 dm‡dv wM−‡mivjwWnvBW+WvBnvBWªw· A¨vwm‡Uvb dm‡dU 

D‡j−wLZ `ywU 3-Kve©b wewkó Uªv‡qvR dm‡dU dm‡dvUªv‡qvR AvB‡mvgv‡iR GbRvB‡gi mvnv‡h¨ GKwU AciwU‡Z 
cwiewZ©Z n‡Z cv‡i| Z‡e M−vB‡KvjvBwm‡mi mgq me WvBnvBWªw· A¨vwm‡Uvb dm‡dU 3 dm‡dvwM−‡mivjwWnvB‡W 
cwiYZ nq| 

 

3 dm‡dvwM−‡mivjwWnvBW 
 
 

dm‡dv Uªv‡qvR AvB‡mvgv‡iR 

 

WvBnvBWªw· A¨vwm‡Uvb dm‡dU 

(5) cÂg av‡c t †Kv‡l Aew¯’Z i(p) e¨envi K‡i 3-dm‡dv wM−‡mivjwWnvBW 1,3-WvB dm‡dvwM−‡mwiK A¨vwm‡W 
i“cvš—wiZ nq| G wewµqv dm‡dvwM−‡mivjwWnvBW nvB‡WªvwR‡bR GbRvB‡gi mvnv‡h¨ nq|  

G wewµqvq NAD cwiewZ©Z nq D”Pkw³ m¤úbœ ivmvqwbK c`v_© NADH2†Z| wewµqvwU DfqgyLx| 
 

3 dm‡dvwM−‡mivjwWnvBW 
+ 

H3PO4 (iP) 

dm‡dvwM−‡mivj 
 

wWnvBW wWnvB‡WªvwR‡bR 

 

1,3-WvBdm‡dv wM−‡mwiK A¨vwmW 

 

 

(6) lô av‡c t dm‡dv wM−‡m‡ivKvB‡bR GbRvB‡gi mvnv‡h¨ 1,3- WvBdm‡dv wM−‡mwiK A¨vwmW †_‡K GKwU 
dm‡dU MÖ“c †Kv‡l Aew¯’Z ADP †Z ¯’vbvš—wiZ nq d‡j ADP cwiewZ©Z nq ATP †Z Ges 1,3- WvB 
dm‡dvwM−‡mwiK A¨vwmW i“cvš—wiZ nq 3-dm‡dvwM−‡mwiK A¨vwmW G| wewµqvwU DfqgyLx| 

NAD NADH2 
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1,3 WvBdm‡dvwM−‡mwiK A¨vwmW 
 

dm‡dvwM−‡m‡ivKvB‡bR 
 

 

 

3-dm‡dv wM−‡mwiK A¨vwmW 

 

 

(7) mßg av‡c t 3-dm‡dvwM−‡mwiK A¨vwmW, dm‡dvwM−‡m‡ivwgD‡UR GbRvB‡gi wµqvi d‡j dm‡dU MÖ“c Z…Zxq 
Kve©b ¯’vb n‡Z ¯’vbvš—wiZ n‡q 2-dm‡dvwM−‡mwiK A¨vwmW Drcbœ K‡i| wewµqvwU DfqgyLx|  

 

3- dm‡dvwM−‡mwiK A¨vwmW 
dm‡dv wM−mv‡iv 

 

wgD‡UR 

 

2-dm‡dvwM−‡mwiK A¨vwmW 

(8) Aóg av‡c t 2-dm‡dvwM−‡mwiK A¨vwmW B‡bv‡jR GbRvB‡gi wµqvi d‡j GK AYy cvwb Z¨vM K‡i 
dm‡dvBbj cvBi“wfK A¨vwmW G cwiYZ nq| G wewµqvwU DfqgyLx| 

 

2- dm‡dvwM−‡mwiK A¨vwmW 
B‡bv‡jR 

 

H2O 

 

dm‡dvBbj cvBi“wfK A¨vwmW 

(9) beg avcwU M−vB‡KvjvBwm‡mi †kl avc| G av‡c 2-dm‡dvBbjcvBi“wfK A¨wmW cvBi“wfK A¨wmW KvB‡bR 
GRvB‡gi wµqvi d‡j cvBi“wfK A¨vwmW G cwiYZ nq| G mgq †Kvl¯’ ADP i“cvš—wiZ nq ATP †Z| wewµqvwU 
GKgyLx| 

 

2-dm‡dvBbjcvBi“wfK A¨vwmW + ADP 
cvBi“wfK 

 

A¨vwmW KvB‡bR 

 

cvBi“wfK A¨vwmW + ATP 

m~Zivs cvBi“wfK A¨vwmW M−vB‡KvjvBwmm cÖwµqvi †kl ivmvqwbK `ªe¨| 

GLv‡b D‡j−L Kiv †h‡Z cv‡i− 
(1)  M−vB‡KvjvBwmm cÖwµqvi PviwU av‡c wZbwU wewfbœ cÖKvi KvB‡bR GbRvBg wewµqvq Ask MÖnY K‡i Ges 

cÖ‡Z¨KwU‡Z g¨vM‡bwmqvg Gi cÖ‡qvRb  
(2)  M−vB‡KvjvBwmm cÖwµqvq wZbwU GKgyLx wewµqv Av‡Q, evKx wewµqv¸wj DfqgyLx| 
(3)  M−y‡KvR AYy Qq Kve©b wewkó| 4_© av‡c A¨vj‡Wv‡jR GbRvBg Qq Kve©b `ªe¨ n‡Z 2wU 3 Kve©b `ªe¨ Drcbœ 

K‡i| cieZ©x me av‡c †mBRb¨ 2wU K‡i `ªe¨ Drcbœ n‡e| 
(4)  m~Zivs GK AYy M−y‡KvR M−vB‡KvjvBwmm cÖwµqv †k‡l `y AYy cvBi“wfK A¨vwmW ˆZwi K‡i| 

3q bs wPÎ‡i‡L †`Lvb n‡q‡Q †h 

M−y‡KvR n‡Z d«z‡±vR 1,6- wemdm‡dU nIqv ch©š— `y av‡c 2 AYy ATP LiP nq| cieZ©x ch©v‡q GKwU 3 AYy `ªe¨ 
cvBi“wfK A¨vwmW nIqv ch©š— `y av‡c 2 AYy ATP Drcbœ nq Ges GK av‡c 1 AYy NADH2 ˆZwi nq †m‡nZz 
M−y‡KvR Qq Kve©b wewkó Ges †m‡nZz 3-dm‡dvwM−‡mwijwWnvBW n‡Z cvBi“wfK A¨vwmW ch©š— †gvU 2 AYy NADH2 

Ges 4 AYy ATP n‡e| Dc‡ii `ywU ATP LiP ev` w`‡j wbU 2 AYy NADH2 I 2 AYy (4-2) ATP Drcbœ n‡e| 
 

 

 

 

Mg++ 

ATP ADP 
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mvims‡¶c 

♦ †h cÖwµqvq GK AYy M−y‡KvR wewfbœ ivmvqwbK wewµqvi gva¨‡g RvwiZ n‡q `yAYy cvBi“wfK A¨vwm‡W cwiYZ 
nq Zv‡K M−vB‡KvjvBwmm e‡j| 

♦ M−vB‡KvjvBwmm cÖwµqvwU me©‡gvU bqwU av‡c m¤úbœ nq| G‡`i g‡a¨ PviwU av‡ci wewµqv GKgyLx| 
♦ G ch©v‡q me©‡gvU 10wU ATP Drcbœ nq, Z‡e wbU ATP -i msL¨v (10-2) ev 8wU| 

cv‡VvËi g~j¨vqb- 2 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  M−vB‡KvjvBwm‡mi k¦mwbK e¯‘ M−y‡KvR n‡j cÖ_g Drcbœ `ªe¨ †KvbwU? 
 K. d«z‡±vR 6 dm‡dU  L. M−y‡KvR 6 dm‡dU 
 M. d«z‡±vR 1,6 wem dm‡dU  N. 3 dm‡dvwM−‡mwiK A¨vwmW 

2|  M−vB‡KvjvBwm‡m GK AYy M−y‡KvR †_‡K KZ AYy cvBi“wfK A¨vwmW ˆZwi nq? 
 K. `y AYy  L. GK AYy 
 M. wZb AYy  N. Pvi AYy 

3|  M−vB‡KvjvBwm‡m KqwU av‡c GKgyLx wewµqv msNwUZ nq? 
 K. `ywU  L. wZbwU 
 M. PviwU  N. cuvPwU 

4|  G cÖwµqvq me©‡kl Drcv` †KvbwU? 
 K. d«z‡±vR  L. A¨vwmUvBj †Kv-G 
 M. dm‡dvwM−mvwiK A¨vwmW  N. cvBi“wfK A¨vwmW 

5|  G‡¶‡Î wbU ATP-i msL¨v KZ? 
 K. 10wU  L. 9wU 
 M. 8wU  N. 6wU 
 
 



 evsjv‡`k Db¥y³ wek¦we`¨vjq 

Dw™¢`weÁvb 305 

cvV- 3 t A¨vwmUvBj †Kv-G m„wó I †µemPµ 
G cvV Aa¨qb †k‡l Avcwb 
♦ cvBi“wfK A¨vwmW n‡Z A¨vwmUvBj †Kv-G m„wói msw¶ß eY©bv w`‡Z cvi‡eb| 
♦ †µe&m P‡µi avc¸‡jv wPÎ‡iLvi mvnv‡h¨ Dc¯’vcb Ki‡Z cvi‡eb| 
♦ †µem& P‡µi †h †h av‡c D”Pkw³ m¤úbœ c`v_© ˆZwi nq Zv D‡j−L Ki‡Z cvi‡eb| 

M−vB‡KvjvBwmm cÖwµqvq Drcbœ nq cvBi“wfK A¨vwmW| hw` †Kv‡l ch©vß Aw·‡Rb _v‡K Zvn‡j cvBi“wfK A¨vwmW 
A¨vwmUvBj †Kv-GbRvBg G (Acetyl Coenzyme G = Acetyl CoASH=Acetyl CoA) †Z i“cvš—wiZ nq| G 
wewµqv RUxj Ges gvB‡UvKbwWªqv‡Z N‡U|  

3-Kve©b wewkó cvBi“wfK A¨vwmW K‡qKwU wewµqvi gva¨‡g GKwU Kve©b nvwi‡q (CO2 wnmv‡e) 2-Kve©b wewkó 
A¨vwmUvBj CoA m„wó K‡i| GwU GKwU Aw·‡WwUf wW-Kve©w·‡jkb cÖwµqv| Dciš— G cÖwµqv `ywU nvB‡Wªv‡Rb 
AcmvwiZ n‡q NAD †K weRvwiZ K‡i NADH2 Drcbœ K‡i| 

cvBi“wfK A¨vwmW n‡Z AvwmUvBj CoA Drcbœ n‡Z cuvPwU †Kv-d¨v±i Ges †ek KZK¸wj GbRvB‡gi cÖ‡qvRb 
nq| 

G cÖwµqvi avc¸wj wbæi“c− 

 

K) cvBi“wfK A¨vwmW+_vqvwgb cvB‡ivdm‡dU 
Dr‡mPK 

 

 

 

_vqvwgb cvB‡ivdm‡dU I cvBi“‡fU †hŠM 

 
 

L) _vqvwgb cvB‡ivdm‡dU I cvDi“‡fU †hŠM 
wWKve©w·‡jR 

 

CO2 

 

wW Kve©w·‡j‡UW _vqvwgb cvB‡ivdm‡dU 
†hŠM 

 
 

M) wWKve©w·‡j‡UW _vqvwgb cvB‡ivdm‡dU 
†hŠM + wjcwqK A¨vwmW Kg‡c−· 

 
 

A¨vwmwU‡jR 

 

A¨v‡mwUj wjcwqK A¨vwmW †hŠM 
 

 
 

N) A¨v‡mwUj wjcwqK A¨vwmW †hŠM + †Kv-
GbRvBg G 

 
 

 

 

A¨v‡mwUj †Kv-GbRvBg G +weRvwiZ 
wjcwqK A¨vwmW 

 
 

O) weRvwiZ wjcwqK A¨vwmW+ NAD 
wjcwqK A¨vwmW 

 

wWnvBWªwR‡bR 

 

RvwiZ wjcwqK A¨vwmW + NADH2 

 

   Dch©y³ avc AwZms‡¶‡c wb‡æv³fv‡e cÖKvk Kiv hvq 
 

cvBi“wfK A¨vwmW+ CoA+NAD 
 
 

 

 

A¨v‡mwUj CoA + CO2+ NADH2 

A¨vwmUvBj CoA m„wó cÖwµqvq GK AYy cvBi“wfK A¨vwmW n‡Z GK AYy CO2 I GK AYy NADH2 Drcv`b c~e©K 
GK AYy A¨vwmUvBj CoA m„wó nq| m~Zivs GK AYy M−y‡KvR n‡Z m„ó `y AYy cvBi“wfK A¨vwmW n‡Z `y AYy CO2 `y 
AYy NADH2 Ges `y AYy A¨vwmUvBj CoA Drcbœ nq| 
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†µe&m& Pµ (Krebs Cycle) 

†µemPµ ch©vß Aw·‡R‡bi Dcw¯’wZ‡Z gvB‡UvKbwWªqvq msNwUZ nq| G P‡µi wZbwU bvg Av‡Q †µe&m& Pµ, 
mvBwUªK A¨vwmW Pµ Ges UªvBKve©w·wjK A¨vwmW Pµ| Bsj¨v‡Ûi cÖvY imvqbwe` n¨vbm †µe&m& G PµwUi cÖwZwU 
avc Avwe®‹vi K‡ib Ges †mRb¨ wZwb †bv‡ej cyi®‹vi cvb| 

†µe&m& P‡µi avc¸wji wPÎ‡iLv I msw¶ß eY©bv †`qv nj− 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wPÎ 14.2 t †µem& P‡µi msw¶ß QK| 

K) †µe&m& P‡µi 1g av‡c mvB‡UªU wmb‡_‡UR, bvgK GKcÖKvi Kb‡Wbwms GbRvBg, Gi Kvh©KvwiZvq cvBi“wfK 
A¨vwmW n‡Z cÖ¯‘ZxK…Z 2-Kve©b wewkó A¨vwmUvBj CoA †Kv‡li gvB‡UvKbwWªqvq Aew¯’Z 4-Kve©b wewkô A·v‡jv 
A¨v‡mwUK A¨vwmW I GK AYy cvwb ivmvqwbKfv‡e m„wó K‡i Ges †Kv-GbRvBg G(CoA) cwiZ¨³ nq| mvBwUªK 
A¨vwm‡W wZbwU A¨vwmW MÖ“c ev Kv‡e©vw·j MÖ“c Av‡Q weavq G‡K UªvBKve©w·wjK A¨vwmW ejv nq| 

A¨vwmUvBj †Kv-G 

+ 

A·v‡jv A¨v‡mwUK 
A¨vwmW

mvBwUªK A¨vwmW 

NADH+H
+
 

NAD 

g¨vwjK A¨vwmW 

+H2O wdDgv‡iR 

wdDgvwiK A¨vwmW 

FADH2 

FAD 

GTP 

GDP+iP 

+H2O 

mvK&wmbvBj †Kv-G 

mvK&wmwbK A¨vwmW 

Co-A 

_v‡qvKvB‡bR 

wWnvB‡WªvwR‡bR 

wWnvB‡WªvwR‡bR -H2O 
G‡Kvwb‡UR 

wmm& G‡KvbvBwUK A¨vwmW 

G‡Kvwb‡UR +H2O 

AvB‡mvmvBwUªK A¨vwmW 

A·v‡jvmvK&wmwbK A¨vwmW 

∝-wK‡UvM−yUvwiK A¨vwmW 

Kv‡e©vw·‡jR 

CO2 

Co-A 

Kb‡Wbwms GbRvBg 

+H2O 

CO2 Co-A 

wWnvB‡WªvwR‡bR 

NADH2 NAD 

Mg
++
 

NAD 

NADH+H
+
 

wWnvB‡WªvwR‡bR 
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A¨vwmUvBj CoA+ A·v‡jv A¨v‡mwUK A¨vwmW +H2O 
Kb‡WbwmsGbRvBg 

 

ev mvB‡UªU wm‡š’‡UR 

 

mvBwUªK A¨vwmW 

L) wØZxq av‡c A¨v‡KvbvB‡UR GRvB‡gi Kvh©KvwiZvq mvBwUªK A¨vwmW n‡Z GK AYy cvwb †ei n‡q hvq Ges ˆZwi 
nq wmm-A¨v‡KvbvBwUK A¨vwmW| 

 

mvBwUªK A¨vwmW 
A¨v‡KvbvB‡UR 

 

 

 

wmm-A¨v‡KvbvBwUK A¨vwmW + H2O 

M) Z…Zxq av‡c wmm-A¨v‡KvbvBwUK A¨vwmW A¨v‡KvbvB‡UR GbRvB‡gi Kvh©KvwiZvq GK AYy cvwbi m‡½ wgwjZ 
n‡q Qq Kve©b wewkó AvB‡mvmvBwUªK A¨vwm‡W cwiewZ©Z nq| 

A¨v‡KvbvB‡UR 
 wmm-A¨v‡KvbvBwUK A¨vwmW + H2O                          AvB‡mvmvBwUªK  
 

D‡j−L¨ wØZxq I Z…Zxq av‡ci wmmA¨v‡KvbvBwUK A¨vwmW I AvB‡mvmvBwUªK A¨vwmW `ywUI cÖ_g av‡ci mvBwUªK 
A¨vwm‡Wi b¨vq UªvB Kve©w·wjK A¨vwmW Ges 6 Kve©b wewkó| 

N) †µemP‡µi PZz_© av‡c AvB‡mvmvBwUªK A¨vwmW AvB‡mvmvBwUªK wWnvB‡WªvwR‡bR GbRvB‡gi Kvh©KvwiZvq 
wewµqvi mgq `y AYy nvB‡Wªv‡Rb AcmvwiZ nq Ges Dnv GKwU NAD A_ev GKwU NADP †K weRvwiZ K‡i| 
h_vµ‡g GKwU NADH2 A_ev GKwU NADPH2 Drcbœ K‡i Qq Kve©b wewkó A·v‡jv mvBwmwbK A¨vwm‡W 
cwiewZ©Z nq| 

 

AvB‡mvmvBwUªK A¨vwmW+NAD/NADP 
AvB‡mv 

 

mvB‡UªU wWnvB‡WªvwR‡bR 

 

AKmv‡jv-mvK wmwbK A¨vwmW 

+NADH2/NADPH2 

(5) †µemP‡µi cÂg av‡c Kv‡e©vw·‡jR GRvB‡gi Kvh©KvwiZvq GK AYy 6-Kve©b wewkó A·v‡jvmvKwmwbK 
A¨vwmW GK AYy CO2 nvivq Ges Zvi d‡j GK AYy 5 Kve©b wewkó ∝-wK‡UvM−yUvwiK A¨vwmW ˆZwi K‡i| 

 

A·v‡jvmvKwmwbK A¨vwmW 
(Qq Kve©b wewkó) 

Kv‡e©vw·‡jR 
 

 

 

∝-wK‡UvM−yUvwiK A¨vwmW (cuvP Kve©b wewkó)+CO2 

 (6) †µe&m& P‡µi lô av‡c 5-Kve©b wewkó Avjdv wK‡UvM−yUvwiK A¨vwmW †Kv-GbRvBg- G Gi Dcw¯’wZ‡Z Ges 
Avjdv wK‡UvM−yUvwiK A¨vwmW wWnvB‡WªvwR‡bR bvgK GbRvB‡gi Kvh©KvwiZvq GKwU 4-Kve©b wewkó c`v_© 
mvKwmwbj †Kv-GbRvBg G (ms‡¶‡c mvKwmwbj †Kv G) ˆZwi K‡i| 

G wewµqvi mgq GK AYy CO2 DcRvZ `ªe¨ wnmv‡e wbM©Z nq Ges AcmvwiZ `y AYy nvB‡Wªv‡Rb GK AYy NAD 

†K weRvwiZ K‡i GK AYy NADH2 Drcbœ K‡i| 
 

 

∝--wK‡UvM−yUvwiK A¨vwmW 
(5-Kve©b wewkó) 

 

 
 

mvKwmwbj †Kv-G (4-Kve©b wewkó) 

 

 

CoA CO2 

NAD NADH2 
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(7) †µe&m& P‡µi mßg av‡c mvKwmwbK A¨vwmW _v‡qvKvB‡bR GbRvB‡gi Kvh©KvwiZvq mvKwmwbj †Kv- G n‡Z 
m¤ú~Y© †Kv- G gy³ nq Ges 4-Kve©b wewkó mvKwmwbK A¨vwmW Drcbœ nq| G wewµqvq †h kw³ gy³ nq Zv e¨eüZ 
nq GDP Gi mv‡_ GK AYy A‰Re dm‡dU (i(p)) Gi wgjb NUv‡Z Ges Zvi d‡j GDP i“cvš—wiZ nq GTP 

†Z| wKQy †¶‡Î GDP i cwie‡Z© ADP G wewµqvq Ask MÖnY K‡i Ges ATP ˆZwi nq| 

 

mvKwmwbj †Kv-G+GDP/ADP+i(p) 
mvKwmwbj 

 

_v‡qvKvB‡bR 

 

mvKwmwbK A¨vwmW+‡Kv-G +GTP/ATP 

(8) †µe&m& P‡µi Aóg av‡c mvKwmwbK A¨vwmW wWnvB‡WªvwR‡bR GbRvB‡gi Kvh©KvwiZvq mvKwmwbK A¨vwmW `y 
AYy nvB‡Wªv‡Rb nvivq I 4-Kve©b wewkó wdDgvwiK A¨vwmW ˆZwi nq| G wewµqvq `y AYy nvB‡Wªv‡Rb AcmvwiZ nq 
Ges Dnviv wewµqvq Drcbœ kw³ e¨envi K‡i GK AYy FAD †K weRvwiZ K‡i GK AYy FADH2 †Z i“cvš—wiZ 
nq|  

 

mvKwmwbK A¨vwmW +FAD 
mvKwmwbK A¨vwmW 

 

wWnvB‡WªvwR‡bR 

 

wdDgvwiK A¨vwmW +FADH2 

(9) †µe&m& P‡µi beg av‡c wdDgv‡iR GbRvB‡gi Kvh©KvwiZvq wdDgvwiK A¨vwmW GK AYy cvwbi mv‡_ wgwjZ 
n‡q 4-Kve©b wewkó g¨vwjK A¨vwmW Drcbœ K‡i  

 

wdDgvwiK A¨vwmW+H2O 
wdDgv‡iR 

 

 

 

g¨vwjK A¨vwmW 

(10) †µe&m& P‡µi `kg ev †kl av‡c g¨vwjK wW-nvB‡WªvwR‡bR GbRvB‡gi Kvh©KvwiZvq `y AYy nvB‡Wªv‡Rb nvwi‡q 
4-Kve©b wewkó A·v‡jvA¨v‡mwUK A¨vwmW Drcbœ K‡i| wewµqvq D™¢‚Z kw³ e¨envi K‡i AcmvwiZ `y AYy 
nvB‡Wªv‡Rb NAD †K weRvwiZ K‡i NADH2 Drcbœ K‡i| 

 

g¨vwjK A¨vwmW +NAD 
g¨vwjK wWnvB‡Wªv 

 

wR‡bR 

 

A·v‡jv A¨v‡mwUK A¨vwmW+NADH2 

G A·v‡jvA¨v‡mwUK A¨vwmW ciewZ©‡Z mvBwUªK A¨vwmW ˆZwi K‡i Ges †µem Pµ cybivq GKBfv‡e PµvKv‡i 
AvewZ©Z nq| †µem P‡µ GK AYy A¨v‡mwUj †Kv- G Rvi‡Yi mgq `y AYy CO2, wZb AYy NADH2, GK AYy 
GTP/ATP I GK AYy FADH2 Drcbœ nq| †h‡nZz M−vB‡KvjvBwmm cÖwµqvq GK AYy M−y‡KvR n‡Z `y AYy 
cvBi“wfK A¨vwmW ˆZwi nq Ges cieZ©x‡Z H `y AYy cvBi“wfK A¨vwmW n‡Z `y AYy A¨vwmwUj †Kv- G I `y AYy 
CO2 Drcbœ nq, †m‡nZz `y AYy A¨vwmUvBj †Kv-A †µe&m& P‡µi gva¨‡g Pvi AYy CO2, Qq AYy NADH2, `y AYy 
GTP Ges `y AYy FADH2 ˆZwi nq| 

GLv‡b we‡klfv‡e D‡j−L¨ †h mevZ k¦m‡bi M−vB‡KvjvBwmm cÖwµqv, AvwmUvBj †Kv- G MVb cÖwµqv Ges †µe&m& 
P‡µi †Kv_vqI Aw·‡Rb Ask MÖnY K‡i bv| Aw·‡Rb Ask MÖnY K‡i mevZ k¦m‡bi †kl ch©vq k¦m‡bi B‡jKUªb 
cÖevn Z‡š¿| 
 

mvims‡¶c 

♦ †Kv‡l ch©vß Aw·‡Rb _vK‡j cvBi“wfK A¨vwmW †_‡K A¨vwmUvBj †Kv-G m„wó nq| †Kv‡li 
gvB‡UvKbwWªqv‡Z G wewµqv msNwUZ nq| GK AYy M−y‡KvR n‡Z `yAYy A¨vwmUvBj †Kv-G m„wó nq| 

♦ Bs‡iR cÖvY imvqbwe` n¨vbm †µem KZ©„K Avwe®‹…Z PµwU‡K †µem Pµ e‡j| GwU †Kv‡li 
gvB‡UvKwÛªqv‡Z msNwUZ nq| G PµwU‡K mvBwUªK A¨vwmW Pµ ev UªvBKve©w·wjK A¨vwmW PµI ejv nq| 

♦ †µem& P‡µi gva¨‡g GK AYy M−y‡KvR †_‡K Pvi AYy CO2, Qq AYy NADH2, `yAYy GTP Ges `yAYy 
FADH2 ˆZwi nq| 



 evsjv‡`k Db¥y³ wek¦we`¨vjq 

Dw™¢`weÁvb 309 

cv‡VvËi g~j¨vqb- 3 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  A¨vwmUvBj †Kv-G m„wó †Kv‡li †Kvb As‡k msNwUZ nq? 
 K. gvB‡UvKwÛªqvq  L. mvB‡Uvc−vR‡g 
 M. †K¬v‡ivc−v‡÷  N. ivB‡ev‡Rv‡g 

2|  †µem& Pµ †Kv‡li †Kvb As‡k msNwUZ nq? 
 K. †K¬v‡ivc−v‡÷  L. mvB‡Uvc−vR‡g 
 M. ivB‡ev‡Rv‡g  N. gvB‡UvKwÛªqv‡Z 

3|  GK AYy M−y‡KvR n‡Z KZ AYy A¨vwmUvBj †Kv-G m„wó nq? 
 K. cuvP AYy  L. Pvi AYy 
 M. `y AYy  N. wZb AYy 

4|  †µem PµwU KZ av‡c m¤úbœ nq? 
 K. AvU av‡c  L. `k av‡c 
 M. bq av‡c  N. GMvi av‡c 
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cvV- 4 t B‡jKUªb ¯’vbvš—i c×wZ ev B‡jKUªb cÖevnZš¿ 
G cvV Aa¨qb †k‡l Avcwb 
♦ B‡jKUªb cÖevnZ‡›`ªi avc¸‡jv wPÎ‡iLvi mvnv‡h¨ eY©bv Ki‡Z cvi‡eb| 
♦ G cÖevnZ‡›`ª ATP Drcv`‡bi avc¸‡jv D‡j−L Ki‡Z cvi‡eb| 
♦ Aw·‡WwUf dm‡dvwi‡jkb wK Zv ej‡Z cvi‡eb| 
♦ k¦mb cÖwµqvq Drcvw`Z †gvU kw³ wbi“cb Ki‡Z cvi‡eb| 

B‡jKUªb ¯’vbvš—i c×wZ KZK¸wj mvB‡Uv‡µvg Aw·‡WR GbRvB‡gi ch©vqµwgK ivmvqwbK wewµqv †hLv‡b 
cÖ‡Z¨Kev‡i D™¢‚Z `y AYy B‡jKUªb GKcÖKvi mvB‡Uªv‡µvg AYy n‡Z Ab¨ Avi GK cÖKvi mvB‡Uv‡µvg AYy‡Z ¯’vbvš—
wiZ nq Ges me©‡k‡l G `y AYy B‡jKUªb Aw·‡Rb KZ©„K M„nxZ nq| 

†h‡nZz B‡jKUªbØq wewfbœ mvB‡Uv‡µvg I Aw·‡R‡b ¯’vbvš—wiZ nq ZvB G cÖwµqv‡K B‡jKUªb ¯’vbvš—i cÖwµqv 
e‡j| Ab¨w`‡K G ¯’vbvš—i †hb B‡jKUªb wbwnZ kw³i cÖevn, ZvB G‡K k¦m‡b B‡jKUªb cÖevnZš¿I ejv hvq| 

M−vB‡KvjvBwmm I †µem& P‡µ Drcvw`Z NADH2 Ges FADH2 Gi nvB‡Wªv‡Rb mivmwi Aw·‡R‡bi mv‡_ wgwjZ 
n‡Z cv‡i bv; Dnviv wewfbœ cÖKvi mvB‡Uv‡µvg Gi gva¨‡g PvwjZ nq| 

NADH2 cÖ_‡g Dnvi H2 Z¨vM K‡i Ges Dnv FAD MÖnY K‡i weRvwiZ n‡q FADH2 nq| G av‡c wewµqvq 
wbM©Z kw³ e¨envi K‡i GK AYy ADP GK AYy iPi m‡½ wgwjZ nq Ges Gi d‡j GK AYy ATP ˆZwi nq| 

cieZ©x av‡c FADH2 n‡Z wbM©Z `y AYy nvB‡Wªv‡Rb `y AYy †cÖvUb (2H+) Ges `y AYy B‡jKUª‡b (2e-) cwiewZ©Z 
nq| G `y AYy B‡jKUªb D”Pkw³ m¤úbœ Kvib FADH2 D”P kw³ m¤úbœ| 

G D”P kw³ m¤úbœ B‡jKUªb `ywU cÖ_‡g mvB‡Uv‡µvg- we (Cytochrome b=Cyt.b)) KZ©„K M„nxZ n‡j RvwiZ Cyt 

b weRvwiZ Cyt. b†Z iƒcvš—wiZ nq| G mgq †Kvb ATP ˆZuwi nq bv| cieZ©x av‡c weRvwiZ Cyt b n‡Z 
B‡jKUªbØq Cyt C †Z ¯’vbvš—wiZ nq, Ges djkª�wZ‡Z RvwiZ Cyt C weRvwiZ Cyt C †Z iƒcvš—wiZ nq| G 
wewµqvi mgq B‡jKUªbØ‡qi wKQy kw³ wbM©Z nq Ges H kw³ ADP Ges iP †K mshy³ Ki‡Z e¨eüZ nq Ges 
d‡j GK AYy ATP ˆZwi nq| 

cieZ©x av‡c weRvwiZ mvB‡Uªv‡µvg C (Cyt C) n‡Z B‡jKUªbØq RvwiZ Cyt a KZ©„K M„nxZ nq Ges d‡j Cyt a 

weRvwiZ nq| G av‡c †Kvb ATP Drcbœ nq bv| 

cieZ©x av‡c weRvwiZ Cyt a n‡Z B‡jKUªb `ywU RvwiZ mvB‡Uv‡µvg a3 (Cyt a3) †Z ¯’vbvš—wiZ nq Ges Zvi d‡j 
mvB‡Uv‡µvg a3 (Cyt a3) weRvwiZ nq| G av‡c B‡jKUªbØ‡qi †kl kw³ wbM©Z nq Ges H kw³ c~‡e©i b¨vq ADP 

I iP †K mshy³ Ki‡Z e¨eüZ nq Ges d‡j GK AYy ATP ˆZwi nq| B‡jKUªb cÖevn Z‡š¿i me©‡kl av‡c 
B‡jKUªb `ywU †Kv‡li Af¨š—wiw¯’Z Aw·‡R‡bi mwnZ wgwjZ nq Ges c~‡e© Dwj−wLZ `ywU †cÖvUb (2H+) I wewµqvq 
Ask MÖnY K‡i Ges GK AYy cvwb wbM©Z nq| 

NADH2 I FADH2 n‡Z †h nvB‡Wªv‡Rb AcmvwiZ nq Zv †cÖvUb I B‡jKUª‡b iƒcvš—wiZ nq| mvB‡Uv‡µvg 
mg~‡ni gva¨‡g ïay B‡jKUªb ¯’vbvš—wiZ nq, †cÖvUb †klch©v‡q Aw·‡Rb I AvMZ B‡jKUªb Gi mwnZ wewµqv K‡i 
cvwb Drcbœ K‡i| 

H2=2H
+
+2e

-
 

2H
+
+2e

-
+
1

2
O = H O

2 2
 

m~Zivs hw` k¦m‡b B‡jKUªb ¯’vbvš—i cÖwµqv NADH2 n‡Z Avi¤¢ nq, Zvn‡j wZb AYy ATP Drcbœ nq, wKš‘ hw` 

FADH2 n‡Z Avi¤¢ nq Zvn‡j `y AYy ATP Drcbœ nq| 

GRb¨ ejv GK AYy NADH2 = 3 AYy ATP I GK AYy FADH2 = 2 AYy ATP  
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} 

k¦m‡b B‡jKUªb cÖevn Zš¿ †Kv‡li gvB‡UªvKbwWªqvi wfZ‡ii c`©vq Aw·‡Rvg (oxysome) bvgK KwbKvmg~‡n N‡U| 

 

 

 

 

 

 

 

 

 

 

 

wPÎ 14.3 t B‡j±ªb cÖevnZš¿ (Aw·‡WwUf dm‡dvivB‡jkb) 

B‡jKUªbcÖevnZ‡š¿ †h dm‡dvivB‡jkb nq I ATP Drcbœ nq Zvi Rb¨ Aw·‡R‡bi cÖ‡qvRb; ZvB G cÖKvi 
dm‡dvivB‡jkb&‡K Aw·‡WwUf dm‡dvivB‡jkb (oxidative phosphorylation) ejv nq| 

mevZ k¦m‡b kw³ Drcv`b 
M−vB‡KvjvBwmm wewµqv Avi¤¢ nevi cÖ_gw`‡K, cÖ_g I Z…Zxq av‡c `y AYy ATP e¨eüZ nq| wKš‘ ivmvqwbK 
wewµqv Pjvi cieZ©x wZbwU av‡c Pvi AYy ATP I `y AYy NADH2 Drcbœ nq| AZGe LiP ev` w`‡j †`Lv hvq 
M−vB‡KvjvBwmm cÖwµqvq `ywU ATP I `ywU NADH2 Rgv _v‡K| 

Gici cvBi“wfK A¨vwmW n‡Z AvwmUvBj †Kv- G ˆZwi nevi avcmg~‡n GKwU NADH2 Drcbœ nq| 

†µe&m& P‡µ wZbwU av‡c wZbwU NADH2, GK av‡c GKwU GTP Ges Avi GK av‡c GKwU FADH2 Drcbœ nq| 

†h‡nZz GK AYy M−y‡KvR n‡Z `y AYy vBi“wfK A¨vwmW ˆZwi nq, †m‡nZz cvBi“wfK A¨vwm‡Wi m¤ú~Y© Rvi‡Yi d‡j 
k¦m‡bi wØZxq I Z…Zxq ch©v‡q wØ¸b cwigvY kw³ Drcbœ n‡e| 

M−vB‡KvjvBwmm (cÖ_‡g)  - 2 ATP 
M−vB‡KvjvBwmm (c‡i) + 4 ATP       bxU 8 ATP 

2 NADH2 ≡ 6 ATP     6 ATP          

A¨vwmUvBj †Kv-G m„wó AvM ch©š— 8ATP}  8 
2 NADH2 ≡ 6 ATP  6 ATP} 6 

‡µe&m& P‡µ 6 NADH2 ≡ 18 ATP  18 ATP 

 4 ATP 

 2 ATP 

m~Zivs †`Lv hv‡”Q †h mevZ k¦m‡b cÖwZ †gvj M−y‡KvR RvwiZ n‡j 38wU ATP Drcbœ nq| 

} 24 }bxU ATP 38 wU 

NAD 
RvwiZ 

weRvwiZ 

NADH2 

 

Fe
++
 

weRvwiZ 
FAD

H 

RvwiZ 

FAD 

ATP 

ADP+Pi 

weRvwiZ 

Fe
++
 

Fe
+++

 
weRvwiZ 

mvB‡Uv‡µvg-we 
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RvwiZ 

F
+++

 

mvB‡Uv‡µvg-wm 

 

weRvwiZ 

Fe
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+++

 
RvwiZ 
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2e
−

 

Fe
++
 

weRvwiZ 
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F
+++

 

mvB‡Uv‡µvg-G3 
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2H
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2
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GLv‡b D‡j−L¨ †h 1 MÖvg †gvj M−y‡KvR (180 MÖvg), †fŠZ Dcv‡q K¨vjwiwgUvi h‡š¿ `nb Ki‡j 686 wK‡jv K¨vjwi 
kw³ Drcbœ nq| wKš‘ †Kv‡l (ev‡qvjwRK¨vj wm‡÷g G) Drcbœ nq bxU 38 wU ATP| GKwU ATP wewfbœ 
ˆeÁvwbK‡`i g‡Z 7 wK‡jvK¨vjwi n‡Z 12 wK‡jvK¨vjwi kw³ Drcbœ nq| wnmv‡ei myweav‡_© hw` Avgiv g‡b Kwi 
†h 1 ATP = 10 wK‡jvK¨vjwi, Zvn‡j 38 ATP Drcbœ Ki‡e 38×10=380 wK‡jvK¨vjwi| m~Zivs 

ev‡qvjwRK¨vj wm‡÷‡gi `¶Zv (Biological efficiency) wnmve Kiv hvq 
380 100

686

×

=54.39% 

686-380=306 wK‡jvK¨vjwi kw³ Zvc kw³ wnmv‡e ewnM©Z nq| 

Dw™¢‡`i wecvK wµqv †hgb jeY †kvlb, Kv‡e©vnvB‡WªU, wjwcW, †cÖvwUb, wbDwK¬K A¨vwmW cÖ¯‘Z I Ab¨vb¨ ˆRewbK 
cÖwµqvi Rb¨ ATP e¨eüZ nq| 

 

k¦m‡bi Rb¨ cÖvYxi gZ Dw™¢‡`i †Kvb we‡kl A½ bvB| cÖwZwU RxweZ †Kv‡lB k¦mb msNwUZ nq| g„Z †Kvl †hgb 
UªvwKW, †f‡mj, †¯‹−‡ibKvBgv Ges wmf wUDe †Kv‡l k¦mb nq bv| DwÏß (active) wUmy¨ †hgb fvRK wUmy¨, dz‡ji 
Kzuwo I A¼zwiZ ex‡R k¦m‡bi nvi AwaK n‡q _v‡K| 
 

mvims‡¶c 

♦ B‡j±ªb ¯’vbvš—i c×wZ KZK¸wj mvB‡Uªv‡Kvg Aw·‡WR GbRvB‡gi ch©vqµwgK ivmvqwbK wewµqv| †h‡nZz 
GLv‡b wewfbœ mvB‡Uv‡µvg I Aw·‡R‡b ¯’vbvš—wiZ nq, ZvB G cÖwµqv‡K B‡j±ªb ¯’vbvš—i cÖwµqv e‡j| 

♦ NADH2 I FADH2 n‡Z †h nvB‡Wªv‡Rb AcmvwiZ nq Zv †cÖvUb I B‡jKUª‡b iƒcvš—wiZ nq| B‡jKUªb 
†KejgvÎ mvB‡Uv‡µvgmg~‡ni gva¨‡g ¯’vbvš—wiZ nq| †cÖvUb †kl ch©v‡q Aw·‡Rb I AvMZ B‡jKUª‡bi 
wewµqvq cvwb Drcbœ nq| 

♦ B‡jKUªb cÖevnZ‡š¿ †h dm‡dvivB‡jkb nq I ATP Drcbœ nq ZviRb¨ Aw·‡Rb cÖ‡qvRb; ZvB G cÖKvi 
dm‡dvivB‡jkb‡K Aw·‡WwUf dm‡dvivB‡jkb e‡j| 

cv‡VvËi g~j¨vqb- 4 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  B‡jKUªb cÖevnZ‡š¿ dm‡dvivB‡jk‡bi Rb¨ wb‡Pi †KvbwU cÖ‡qvRb nq? 
 K. Aw·‡Rb  L. nvB‡Wªv‡Rb 
 M. bvB‡Uªv‡Rb  N. Kve©b WvB-A·vBW 

2|  mevZ k¦m‡b cÖwZ †gvj M−y‡KvR †_‡K KZwU ATP ˆZwi nq? 
 K. 32wU  L. 34wU 
 M. 38wU  N. 36wU 

3|  Rxe‡`‡n M−y‡Kv‡Ri kw³ wbM©g ¶gZv KZ? 
 K. 30%  L. 55% 
 M. 54.39%  N. 44.39% 

4|  B‡jKUªb cÖevnZš¿ †Kv‡li †Kvb As‡k N‡U? 
 K. †K¬v‡ivc−v‡÷  L. mvB‡Uvc−vR‡g 
 M. ivB‡ev‡Rv‡g  N. gvB‡UvKwÛªqvq 
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cvV- 5 t AevZ k¦mb dv‡g©‡›Ukb I k¦m‡bi nvi 
G cvV Aa¨qb †k‡l Avcwb 
♦ AevZ k¦m‡bi msÁv wjL‡Z cvi‡eb| 
♦ cvBi“wfK A¨vwm‡Wi Am¤ú~Y© RviY eY©bv Ki‡Z cvi‡eb| 
♦ dv‡g©‡›Ukb m¤ú‡K© aviYv w`‡Z cvi‡eb| 
♦ AevZ k¦mY I dv‡g©‡›Ukb cÖwµqvi g‡a¨ cv_©K¨mg~n D‡j−L Ki‡Z cvi‡eb| 

msÁv t †h k¦mb Aw·‡R‡bi Abycw¯’‡Z N‡U Zv‡K AevZ k¦mb e‡j| 

Rxeš— Dw™¢` I cÖvYx †Kv‡l Aw·‡R‡bi Abycw¯’‡Z ¯^í mg‡qi Rb¨ AevZ k¦mb Pj‡Z cv‡i| AevZ k¦mb †Kv‡li 
mvB‡Uvc−vRg G msNwUZ nq|  
AevZ k¦mb‡K `ywU ch©v‡q fvM Kiv hvq| h_v (1) M−vB‡KvjvBwmm ch©vq I (2) cvBi“wfK A¨vwm‡Wi Am¯ú~Y© RviY 
ch©vq| 

 (1) M−vB‡KvjvBwmm ch©vq t AevZ k¦m‡bi G ch©vqwU mevZ k¦m‡bi M−vB‡KvjvBwmm cÖwµqvi m¤ú~Y© Abyiƒc| 
GLv‡b 1 AYy M−y‡KvR †f‡½ `y AYy cvBi“wfK A¨vwmW ˆZwi nq| 

 (2) cvBi“wfK A¨vwm‡Wi Am¤ú~Y© RviY t G cÖwµqvq cvBi“wfK A¨vwmW RvwiZ n‡q cÖavbZ j¨vKwUK A¨vwmW 
ˆZwi K‡i| G wewµqvq GK AYy NADH2 i“cvš—wiZ nq| 
 

 

cvBi“wfK A¨vwmW 
j¨vKwUK A¨vwmW 

 

wWnvB‡WªvwR‡bR 

 

j¨vKwUK A¨vwmW 

dv‡g©‡›Ukb cÖwµqv t Fermentation 

dv‡g©‡›Ukb cÖwµqv KZK¸wj e¨vK‡Uvwiqv Ges C÷ (Yeast) bvgK QÎv‡Ki Kvh©KvwiZvq nq| dv‡g©‡›Ukb cÖwµqv 
GK cÖKvi AevZ k¦mb n‡jI AevZ k¦mb I dv‡g©‡›Ukb Gi g‡a¨ wKQy cv_©K¨ Av‡Q| wb‡P cv_©K¨ mg~n †`Lvb nj- 
 

AevZ k¦mb dv‡g©‡›Ukb 
1. AevZ k¦mb †Kv‡li mvB‡Uvc−vR‡g nq| 1. dv‡g©‡›Ukb †Kv‡li evB‡i nq| 
2. AevZ k¦mb Aw·‡R‡bi m¤ú~Y© Abycw¯’‡Z nq| 2. dv‡g©‡›Ukb Aw·‡R‡bi m¤ú~Y© Abycw¯’‡Z A_ev 

Aí Aw·‡R‡bi Dcw¯’wZ‡Z n‡Z cv‡i| 
3. G‡Z †Kv‡li g‡a¨ m„ó GbRvBg †Kv‡li g‡a¨ 

wewfbœ wewµqvq AskMÖnY K‡i| 
3. G‡Z †Kv‡l m„ó GbRvBg †Kv‡li evB‡i wbtm„Z 

n‡q wewµqvq AskMÖnY K‡i| 
4. †Kv‡li Af¨š—ixY M−y‡KvR e¨eüZ nq| 4. †Kv‡li evB‡i Dcw¯’Z M−y‡KvR, wPwb, j¨vK‡UvR 

BZ¨vw` e¨eüZ nq| 

dv‡g©‡›Ukb †K MuvRvb cÖwµqvI ejv nq− 
C÷ (Yeast) bvgK QÎvK Øviv dv‡g©‡›Ukb n‡j M−y‡KvR Gi Am¤ú~Y© Rvi‡Yi d‡j B_vBj A¨vj‡Kvnj ev B_vbj 

(ethanol) cÖ¯‘Z nq Ges CO2 DcRvZ `ªe¨ wnmv‡e AcmvwiZ nq| G cÖwµqvq GK AYy cvBi“wfK A¨vwmW n‡Z 
GK AYy B_vbj ˆZwi Ki‡Z kw³ cÖ‡qvRb| GLv‡b NADH2 kw³ †hvMvb †`q| 
 

 

 
 

cvBi“wfK 

A¨vwmW 

 

 
cvBi“‡fU 

Kv‡e©vw·‡jR 

 

A¨vwm‡UjwWnv

BW 

 

 
 
 

B_vbj 

wWnvB‡WªvwR‡bR 

B_vbj 

ev 

B_vBj A¨vj‡Kv nj 
 

 

NADH2 

 CO2 

NAD 
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CH3-C-COOH  CH3-CHO  CH3.CH2.OH (=C2H5OH) 

 

j¨vK‡Uve¨vwmjvm bvgK e¨vK‡Uwiqv `y‡a Aew¯’Z Kv‡e©vnvB‡WªU‡K †f‡½ cvBi“wfK A¨vwmW I c‡i cvBi“wfK 
A¨vwmW n‡Z j¨vKwUK A¨vwmW Drcbœ K‡i| G cÖwµqvq †Kvb CO2 Drcbœ nq bv, wKš‘ GLv‡b NADH2 cÖ‡qvRbxq 
kw³ †hvMvb †`q| 
 

 
 
 

cvBi“wfK A¨vwmW 

 

 
j¨vK‡UU wWnvB‡WªvwR‡bR 

 
j¨vKwUK A¨vwmW 

 

 

 
 

CH3-C-COOH 

 

 

 

 

 

CH3-CHOH-COOH 

B_vBj A¨vj‡Kvnj I j¨vKwUK A¨vwmW e¨ZxZ AYyRx‡ei Øviv dv‡g©‡›Ukb cÖwµqvq weDUvBwiK A¨vwmW (butyric 

acid), mvBwUªK A¨vwmW (citric acid) I Ab¨ Av‡iv wKQy ˆRe c`v_© cÖ¯‘Z nq| 

wewfbœ wk‡í dv‡g©‡›Uk‡bi e¨envi 
C÷ bvgK QÎvK g`¨ wk‡í (Brewery) I †eKvix (Bakery) ev cvDi“wU cÖ¯‘‡Z e¨eüZ nq| dv‡g©‡›Ukb cÖwµqvq 
†eKvix‡Z C÷, AvUv ev gq`vi Kv‡e©vnvB‡WªU‡K †f‡½ Aí A¨vj‡Kvnj I CO2 Drcbœ K‡i| G CO2 gq`v‡K 
duvwc‡q cvDi“Ux ‰Zwi nq| 

evsjv‡`‡k wPwb I ¸o‡K g`wk‡í KuvPvgvj wnmv‡e e¨envi K‡i C÷ Øviv dv‡g©‡›Ukb K‡i A¨vj‡Kvnj ˆZwi nq| 

Av½y‡ii im‡K e¨envi K‡i dv‡g©‡›Ukb cÖwµqvq wewfbœ cÖKvi g` (wine) ˆZwi nq| 

k¦mb cÖwµqvq Dw™¢` †h cwigvY O2 MÖnY K‡i Ges †h cwigvY CO2 Z¨vM K‡i Zvi AYycvZ‡K ( )
CO

O

2

2

 k¦m‡bi 

nvi ev k¦mwbK KzI‡kbU (respiratory quotient) ev RQ ejv nq| k¦mwbK e¯‘i wewfbœZvi d‡j wewfbœ cÖKvi RQ 

nq| 

M−y‡KvR/d«z‡±vR hw` k¦mwbK e¯‘ nq Zvn‡j mevZ k¦m‡b c~Y© Rvi‡bi Rb¨ 6 AYy Aw·‡Rb cÖ‡qvRb nq Ges Gi 

d‡j 6 AYy CO2 wbM©Z nq Ges G†¶‡Î RQ=
CO

O

CO

0

2

2

2

2

= =

6

6
1 

wjwcW RvZxq ivmvqwbK c`v_© h_v- †Zj I Pwe©‡Z Aw·‡R‡bi cwigvY C I H Gi Zzjbvq Kg nIqvq G‡`i 
Rvi‡Yi mgq A‡c¶vK…Z †ekx O2 Gi cÖ‡qvRb nq| UªvBbvwgwUb bvgK d¨vwU A¨vwm‡Wi Rvi‡Yi †¶‡Î ivmvqwbK 
wewµqv wbæiƒc− 

2C51 H98O6+145O2 → 102 CO2+98H2O+kw³ 

NADH2 

 

NADH2 

 

CO2 
NAD 

 

NAD 

 

O 

NADH2 

 

NAD 

 

O 
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G‡¶‡Î RQ=
CO

O

102

145

2

2

=  ev 0.70| 1 Gi Kg RQ| 

ˆRe A¨vwmW hw` k¦mwbK e¯‘ nq Zvn‡j RQ 1 Gi AwaK nq| KviY ˆRe A¨vwm‡W Aw·‡R‡bi cwigvY Kve©b Gi 
cwigvY n‡Z †ekx| 

D`vniY C4 H6O5+3O2 →  4 CO2+3H2O+kw³ 

RQ=
4

3
=1.13  

Gi“cfv‡e k¦mwbK e¯‘ w÷qvwiK A¨vwmW (d¨vwU A¨vwmW) Gi RQ 0.7 Ges A·vwjK A¨vwmW (ˆRe A¨vwmW) Gi 

RQ Pvi| 

k¦mwbK e¯‘ wnmv‡e Avwgl Kg e¨eüZ nq| Bnvi RQ Gi gvb 1 n‡Z Kg| 
 

mvims‡¶c 

♦ Aw·‡R‡bi Abycw¯’wZ‡Z †h k¦mb N‡U Zv‡K AevZ k¦mb e‡j| AevZ k¦mb `ywU ch©v‡q N‡U, h_v- 
M−vB‡KvjvBwmm I cvBi“wfK A¨vwm‡Wi Am¤ú~Y© RviY| 

♦ C÷ ev e¨vK‡Uwiqv KZ©„K wbtm„Z GbRvB‡gi Kvh©KvwiZvq dv‡g©‡›Ukb cÖwµqv msNwUZ n‡q _v‡K| GwU 
Aw·‡R‡bi m¤ú~Y© Abycw¯’wZ‡Z ev Aí Dcw¯’wZ‡Z m¤úbœ n‡Z cv‡i|  

♦ C÷ KZ©„K dv‡g©‡›Ukb NU‡j M−y‡Kv‡Ri Am¤ú~Y© Rvi‡Yi d‡j B_vBj A¨vj‡Kvnj ˆZwi nq| 
♦ Dw™¢` k¦mb cÖwµqvq †h cwigvY O2 MÖnY K‡i Ges †h cwigvb CO2 Z¨vM K‡i, Zvi AbycvZ‡K k¦m‡bi 

nvi ev RQ e‡j| 

 

cv‡VvËi g~j¨vqb- 5 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  AevZ k¦mb KqwU ch©v‡q m¤úbœ nq? 
 K. wZbwU  L. PviwU 
 M. `ywU  N. cuvPwU 

2|  cvBi“wfK A¨vwm‡Wi Am¤ú~Y© Rvi‡Y cÖavYZ †KvbwU ˆZwi nq? 
 K. j¨vw±K A¨vwmW  L. A¨vwmwUK A¨vwmW 
 M. mvKwmwbK A¨vwmW  N. cvBi“wfK A¨vwmW 

3|  M−y‡KvR k¦mwbK e¯‘ n‡j, RQ KZ? 
 K. 2  L. 3 
 M. 4  N. 1 

4|  A·vwjK A¨vwm‡Wi RQ gvb KZ? 
 K. 4  L. 2 
 M. 3  N. 1 
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cvV- 6 t k¦m‡bi cÖfveKmg~n I ¸i“Z¡ 
G cvV Aa¨qb †k‡l Avcwb 
♦ k¦m‡bi cÖfveKmg~n D‡j−L Ki‡Z cvi‡eb| 
♦ k¦m‡bi Af¨š—ixY cÖfveKmg~n eY©bv Ki‡Z cvi‡eb| 
♦ Gi ewnt¯— cÖfveKmg~n e¨vL¨v Ki‡Z cvi‡eb| 
♦ k¦m‡bi ¸i“Z¡ wbi“cb Ki‡Z cvi‡eb| 

wewfbœ kvixie„Ëxq Kv‡h©i gZ k¦mb cÖwµqvI wewfbœ cÖKvi cÖfve‡Ki Dci wbf©ikxj| G cÖfveK¸wj `y cÖKvi| h_v- 
(K) Af¨š—ixY cÖfveK ev Aš—t¯’ cÖfveK Ges (L) ewnt¯— ev evwn¨K cÖfveK| 

Af¨š—ixY/Aš—t¯’ cÖfveKmg~n 
(1) †cÖv‡Uvc−vRgxq cwi‡ek (Protoplasmic environment) t 
†cÖv‡Uvc−vRgc~Y© Zi“b †Kv‡li k¦mb nvi eq¯‹ †Kvl †_‡K A‡c¶vK…Z A‡bK †ekx| k¦m‡b AskMÖnYKvix 
mvB‡Uvc−vRg I gvB‡UvKbwWªqvq Dcw¯’Z GbRvB‡gi cwigvY, ATP Gi cwigvY, †cÖv‡Uvc−vR‡g cvwbi cwigvY 
cÖf…wZi Dci k¦m‡bi nvi wbf©ikxj| 

 (2) k¦mwbK e¯‘ (Respiratory substance) t wbw`©ó GKwU mxgv‡iLv ch©š— k¦mwbK e¯‘i cwigv‡Yi Dci 
k¦mbnvi mgvbycvwZK, A_©vr k¦mwbK e¯‘ e„w× †c‡j k¦m‡bi nvi e„w× cvq| wKš‘ AwaK gvÎvq k¦mwbK e¯‘ †Kv‡l 
mwÂZ n‡j k¦m‡bi nvi K‡g hvq| 

 (3) GbRvBg (Enzyme) t k¦m‡bi me ivmvqwbK wewµqv I avc GbRvB‡gi cwigvY I Kvh©KvwiZvi Dci 
wbf©ikxj| GKwU wbw`©ó mxgv‡iLv ch©š— GbRvB‡gi cwigvY I Kvh©KvwiZv e„w× NU‡j k¦m‡bi nvi e„w× cvq| 

 (4) †Kvlga¨¯’ cvwbi cwigvY (Water content of within a cell) t GbRvB‡gi Kvh©KvwiZv e„w× Ki‡Z I 
k¦mwbK e¯‘‡K `ªexf‚Z Ki‡Z h‡_ó cwigvY cvwbi cÖ‡qvRb| ZvB cvwb c‡iv¶fv‡e k¦m‡bi nvi‡K cÖfvevwš^Z 
K‡i| †Kv‡l cvwb Kg _vK‡j k¦m‡bi nvi K‡g hvq| 

 (5) †ivM I ¶Z¯’vb t †ivMvµvš— †Kv‡l I ¶Z¯’v‡bi †Kv‡l mvavibZ k¦m‡bi nvi e„w× cvq| 

ewnt¯’ cÖfveKmg~n 
(1) DòZv (Temperature) ev ZvcgvÎv t k¦m‡bi wewµqv¸wj Dr‡mP‡Ki cÖfv‡e cÖfvevwš^Z nq| Dr‡mP‡Ki 
Kvh©KvwiZvi Dci DòZvi cÖfve Av‡Q ZvB k¦m‡bi wewµqvi nvi‡K DòZv cÖfvevwš^Z K‡i| wbw`©ó DòZvi 
mxgv‡iLv ch©š— DòZv e„w× †c‡j k¦m‡bi nviI e„w× cvq, wKš‘ AZ¨waK ZvcgvÎvq k¦m‡bi nvi K‡g hvq| mvaviYZ 
100-450 †mjwmqvm DòZvi g‡a¨ k¦m‡bi nvi e„w× cvq, DòZv e„w×i d‡j| 100

C n‡Z 350

C ch©š— cÖwZ 100

C 

DòZv e„w× †c‡j k¦m‡bi nvi wØ¸b nq| G‡K wb‡æi dg©~jvi mvnv‡h¨ e¨³ Kiv hvq| 

Q10=2 

ZvcgvÎv 100

C Gi †_‡K Kg n‡j AvbycvwZK nv‡i k¦m‡bi nvi K‡g hvq|  

(2) Aw·‡Rb t mevZ k¦m‡b evqygÛ‡j Aw·‡R‡bi Nb‡Z¡i cwigvY evo‡j wbw`©ó mxgv‡iLv ch©š— k¦m‡bi nvi e„w× 
cvq| GLv‡b D‡j−L¨ †h Aw·‡R‡bi Kg Nb‡Z¡ AevZ I mevZ k¦mb DfqB m¤úvw`Z nq| 

(3) Av‡jv (Light) t k¦m‡b Av‡jvi †Kvb cÖZ¨¶ cÖfve bvB|  

(4) CO2 t evZv‡m CO2 Gi cwigvY e„w× †c‡j cÎiÜ«mg~n eÜ n‡q hvq Ges Zvi d‡j k¦m‡bi nvi K‡g hvq| 
†ewki fvM Dw™¢‡`i cÎiÜ« Av‡jvi Dcw¯’wZ‡Z †Lvjv _v‡K Ges Zvi d‡j cÎi‡Ü«i gva¨‡g evZvm n‡Z O2 c‡Îi 
Af¨š—‡i cÖ‡ek K‡i Ges k¦m‡bi DcRvZ CO2 cÎi‡Ü«i gva¨‡g wbM©Z nq| 
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(5) A‰Re jeY (Inorganic Salt) t Dw™¢` g~j Øviv A‰Re jeY †kvlY Kivi mgq k¦m‡bi nvi e„w× cvq| 
k¦m‡bi nvi e„w× cvq KviY jeY †kvl‡bi Rb¨ kw³i cÖ‡qvRb Ges k¦m‡bB kw³ wbM©Z nq|  

(6) ivmvqwbK †hŠM (Chemical compound) t A¨vj‡Kvnj, A¨vwm‡Uvb, †K¬v‡ivdig, B_vi cÖf…wZ ˆRe `ªve‡Ki 
¯^í gvÎvi `ªeY ev jNy `ªeY k¦m‡bi nvi e„w× K‡i, wKš‘ G‡`i Mvp `ªe‡Y k¦m‡bi nvi n«vm cvq| 

k¦m‡bi ¸i“Z¡  
me©cÖKvi Rx‡ei RxebKv‡j k¦m‡bi ¸i“Z¡ Lye †ewk| Dw™¢` ev cÖvYxi cÖwZwU mRxe †Kv‡l w`b ivwÎi cÖwZwU gyû‡Z© 
k¦mb cÖwµqv P‡j| k¦mb cÖwµqv eÜ n‡j mvaviYZ: RxweZ †Kv‡li g„Zz¨ N‡U| Dw™¢` Rxe‡b k¦m‡bi ¸i“Z¡ wb‡P 
ms‡¶‡c eY©bv Kiv nj− 
1| Dw™¢‡`i cÖwZwU ˆRweK cÖwµqvi Rb¨ kw³i cÖ‡qvRb| Avi G kw³ Av‡m k¦mb cÖwµqvi gva¨‡g| Dw™¢`‡`‡n 
Dcw¯’Z †hŠwMK Lv`¨ mij c`v‡_© iƒcvš—wiZ nevi d‡j, k¦mb cÖwµqvq cÖ‡qvRbxq kw³ Drcbœ nq| 
mv‡jvKms‡k−l‡Yi mgq †mŠi kw³ (solar energy) ivmvqwbK kw³ (chemical energy) iƒ‡c RwUj Lv‡`¨ Rgv 
nq| k¦m‡bi mgq wewfbœ cÖKvi RwUj Lv`¨ †f‡½ mij Lv`¨ ev c`v‡_© iƒcvš—wiZ nevi mgq mwÂZ ivmvqwbK kw³ 
hv RwUj Lv`¨mg~‡n cÖ”Qbœ kw³ (potential energy) i“‡c Rgv _v‡K Zv e¨envi Dc‡hvMx MwZ kw³ (kinetic 

energy) wnmv‡e cwiewZ©Z nq| 
m~Zivs kw³ Drcv`‡bi gva¨‡g Dw™¢` Rxe‡bi mKj ˆRweK cÖwµqv cwiPvwjZ Kivi g‡a¨B i‡q‡Q Dw™¢` Z_v 
Rx‡ei Rxe‡b k¦mb cÖwµqvi cÖK…Z ¸i“Z¡| 
2| k¦mb cÖwµqvq D™¢‚Z CO2 cÖZ¨¶ ev c‡iv¶fv‡e mv‡jvKms‡k−lY cÖwµqvq e¨eüZ nq Ges Lv`¨e¯‘ Drcbœ nq| 
Gme Lv`¨e¯‘mg~n Dw™¢` Rxe‡bi cÖ‡qvR‡b Av‡m Ges Dw™¢` Rxeb‡K i¶v K‡i, †ZgbB mg¯— cÖvwbK‚j cÖZ¨¶ ev 
c‡iv¶fv‡e Gme Lv`¨ †L‡q †eu‡P _v‡K| 
3| Dw™¢‡`i †Kvl wefvR‡bi Rb¨ kw³i cÖ‡qvRb| G cÖ‡qvRbxq kw³ k¦m‡b D™¢‚Z kw³ †RvMvb †`q| 
4| k¦mb cÖwµqvq wewfbœ cÖKvi ˆRe A¨vwmW ˆZwi nq| G ˆRe A¨vwmWmg~n cieZ©x‡Z Ab¨vb¨ wewfbœ cÖKvi ˆRe 
`ªe¨ cÖ¯‘‡Z e¨eüZ nq| 
5| k¦m‡b D™¢‚Z kw³ Dw™¢‡`i cvwb I LwbR `ªexf‚Z jeY †kvl‡Y e¨eüZ nq I Dw™¢‡`i e„w× I ea©‡b e¨eüZ nq| 
 

mvims‡¶c 

♦ wewfbœ kvixie„Ëxq Kv‡h©i gZ k¦mb cÖwµqvI wewfbœ cÖKvi cÖfve‡Ki Dci wbf©ikxj| G cÖfveK¸wj 
`ycÖKv‡ii h_v- Af¨š—ixY cÖfveK I evwn¨K cÖfveK| 

♦ k¦m‡bi Af¨š—ixY cÖfveKmg~n n‡jv- †cÖv‡Uvc−vRgxq cwi‡ek, k¦mwbK e¯‘, GbRvBg, †Kvlga¨¯’ cvwbi 
cwigvc I †ivM I ¶Z¯’vb cÖf…wZ| evwn¨K cÖfveKmg~n n‡jv- DòZv, Aw·‡Rb, Av‡jv, CO2, A‰Re jeY 
I ivmvqwbK †hŠM cÖf…wZ| 

♦ me©cÖKvi Rx‡ei RxebKv‡j k¦m‡bi ¸i“Z¡ Lye †ewk| Dw™¢` ev cÖvwYi cÖwZwU mRxe †Kv‡l w`b-ivwÎi cÖwZwU 
g~û‡Z© k¦mY cÖwµqv P‡j| 

cv‡VvËi g~j¨vqb- 6 
mwVK DË‡i cv‡k wUK wPý (√) w`b| 
1|  wb‡Pi †KvbwU k¦m‡bi Af¨š—ixY cÖfveK b‡n? 
 K. Av‡jv  L. k¦mwbK e¯‘ 
 M. GbRvBg  N. †Kvl ga¨¯’ cvwbi cwigvY 

2|  wb‡Pi †KvbwU k¦m‡bi evwn¨K cÖfveK b‡n? 
 K. Av‡jv  L. Aw·‡Rb 
 M. GbRvBg  N. CO2 
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3|  †Kv‡l cvwbi cwigvY Kg n‡j k¦m‡b wK cwieZ©b N‡U? 
 K. k¦m‡bi nvi e„w× cvq  L. k¦m‡bi nvi n«vm cvq 
 M. k¦m‡bi nvi AcwiewZ©Z _v‡K  N. †KvbUvB nq bv 

P‚ovš— g~j¨vqb 
msw¶ß I iPbvg~jK cÖkœvejx 
msw¶ß cÖkœvejx 
1. AevZ k¦mb cÖwµqvwU eY©bv Ki“b| AevZ k¦mb I dv‡g©‡›Ukb Gi g‡a¨ cv_©L¨¸wj wK wK? 
2. mevZ k¦mb I AevZ k¦m‡bi cv_©K¨¸wj wjLyb| 
3. mv‡jvKms‡k−lY I k¦m‡bi g‡a¨ cuvPwU ¸i“Z¡c~Y© cv_©K¨ wjLyb| 
4. k¦m‡bi B‡jKUªb cÖevn cÖwµqvwU eY©bv Ki“b| 
5. Dw™¢`Rxe‡b k¦m‡bi ¸i“Z¡ Av‡jvPbv Ki“b| 
6. mevZ k¦m‡b CO2 M¨vm wbM©Z nq GKwU cix¶vi gva¨‡g Zv e¨vL¨v Ki“b| 
7. ETS Gi evnK¸wji bvg I cÖK…wZ wjLyb| 
8. mevZ k¦m‡b †Kvb ch©v‡q Ges †Kb Aw·‡R‡bi `iKvi nq? 

iPbvg~jK cÖkœvejx 

1. k¦mb wK? M−vB‡KvjvBwmm cÖwµqvwU eY©bv Ki“b| 
2. k¦mb cÖwµqvq M−y‡KvR n‡Z wKfv‡e cvBi“wfK A¨vwmW Drcbœ nq Zv eY©bv Ki“b| 
3. †µe&m& Pµ wK? †µe&m& avc¸wj ch©vqµ‡g eY©bv Ki“b| 

DËigvjv 
cv‡VvËi g~j¨vqb- 1  t  1| L  2| K  3| M  

cv‡VvËi g~j¨vqb- 2  t  1| L  2| K  3| M  4| N  5| M 

cv‡VvËi g~j¨vqb- 3  t  1| K  2| N  3| M  4| L 

cv‡VvËi g~j¨vqb- 4  t  1| K  2| M  3| M  4| N 

cv‡VvËi g~j¨vqb- 5  t 1| M  2| K  3| N  4| K 

cv‡VvËi g~j¨vqb- 6  t  1| K  2| M  3| L 
 
 

 

  

 


