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cÖkœ -1  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :


K.	cvBiæwfK Gwm‡Wi ms‡KZ Kx?
L.	AevZ k¦mb ej‡Z Kx eySvq?
M.	A Dcv`vbwU Kxfv‡e ˆZwi n‡”Q Zv e¨vL¨v Ki|
N.A Dcv`vbwU Drc‡bœ e¨vNvZ NU‡j Dw™¢‡`i Dci Kx cÖwZwµqv m„wó n‡e Zv hyw³mn we‡kølY Ki|
  1bs cª‡kœi DËi  
K.	cvBiæwfK Gwm‡Wi ms‡KZ, C3H4O3|
L.	†h k¦mb cÖwµqv Aw·‡R‡bi Abycw¯’wZ‡Z nq Zv‡K AevZ k¦mb e‡j| A_©vr †h k¦mb cÖwµqvq †Kv‡bv k¦mwbK e¯‘ Aw·‡R‡bi mvnvh¨ QvovB †Kvl ga¨¯’ GbRvBg Øviv AvswkKiƒ‡c RvwiZ n‡q wewfbœ cÖKvi ˆRe †hŠM (B_vBj A¨vj‡Kvnj, j¨vKwUK GwmW BZ¨vw`), CO2 I mvgvb¨ cwigvY kw³ Drcbœ K‡i Zv‡K AevZ k¦mb e‡j|
M.	DÏxc‡Ki A Dcv`vbwU mv‡jvKms‡kølY cÖwµqvi AvZ¥xKiY kw³ ATP I NADPH + H+| GwU mv‡jvKms‡kølY cÖwµqvq ˆZwi n‡”Q|
	Av‡jvKwbf©i ch©v‡qi Rb¨ Av‡jv Acwinvh©| G ch©v‡q †mŠikw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ nq| GB iƒcvšÍwiZ kw³ ATP-Gi g‡a¨ mwÂZ nq| ATP I NADPH + H+ m„wó‡Z cvZvi †K¬v‡ivwdj ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| †K¬v‡ivwdj AYy Av‡jvKiwk¥i †dvUb †kvlY K‡i Ges †kvlYK…Z †dvUb n‡Z kw³ mÂq K‡i ADP (A¨vwW‡bvwmb WvBdm‡dU) Gi mv‡_ A‰Re dm‡dU (Pi = inorganic phosphate) wgwjZ n‡q ATP ˆZwi K‡i| ATP ˆZwii GB cÖwµqv‡K d‡Uvdm‡dvivB‡jkb  e‡j|
	ADP + Pi  ATP
	m~h©v‡jvK I †K¬v‡ivwd‡ji mnvqZvq cvwb we‡qvwRZ n‡q Aw·‡Rb, nvB‡Wªv‡Rb I B‡jKUªb Drcbœ nq| G cÖwµqv‡K cvwbi d‡UvjvBwmm ejv nq| d‡Uvdm‡dvivB‡jkb cÖwµqvq ATP Drcbœ nq Ges cvwbi B‡jKUªb NADP-†K weRvwiZ K‡i NADPH + H+ Drcbœ K‡i| ATP Ges NADPH + H+-†K AvZ¥xKiY kw³ ejv nq|
N.	A Dcv`vbwU n‡jv AvZ¥xKiY kw³ ATP I NADPH + H+ hv Drc‡bœ e¨vNvZ NU‡j Dw™¢‡`i c‡ÿ †eu‡P _vKv m¤¢e n‡e bv| KviYÑ
	mv‡jvKms‡kølY c×wZ‡Z meyR Dw™¢` CO2, H2O, LwbR c`v_© cÖf„wZ mij Dcv`vb¸‡jv MÖnY K‡i m~‡h©i Av‡jvi Dcw¯’wZ‡Z ˆRe Lv`¨e¯‘ ms‡køl K‡i| ms‡køwlZ cÖv_wgK kK©iv RvZxq Lv`¨e¯‘ †_‡K Dw™¢` Ab¨vb¨ mKj cÖKvi Lv`¨- †cÖvwUb, d¨vU I wfUvwgb ms‡køl K‡i| Dw™¢` wb‡Ri wecvKxq KvR Pvjv‡bvi Rb¨ ¯^í Ask e¨q K‡i evwK Ask dj, exR, `vbv km¨ wn‡m‡e wb‡Ri †`nvs‡k Rgv iv‡L| GQvov GB Lv`¨ e¯‘‡Z ivmvqwbK kw³ ATP †K ˆ¯’wZK kw³iƒ‡c mwÂZ K‡i iv‡L hv Zvi wewfbœ wecvKxq Kv‡R we‡kl K‡i k¦m‡b e¨eüZ nq|
	myZivs A Dcv`vbwUi Drc‡bœ e¨vNvZ NU‡j Dw™¢‡`i c‡ÿ †eu‡P _vKv †gv‡UB m¤¢e n‡e bv| Ab¨w`‡K cwi‡e‡ki fvimvg¨ bó n‡q hv‡e Ges gvbylmn RxeRM‡Zi mK‡jB aŸsm n‡q hv‡e|
cÖkœ -2  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
`kg †kªwYi QvÎx wecvkv MvRi †L‡Z cQ›` K‡i| MvR‡i Møy‡KvR _vKvq GUv Zvi KvR Kivi kw³ †hvMvq| Zvi †QvU †evb Zv‡K cÖkœ K‡i MvQ eo nevi Rb¨ kw³ Kxfv‡e cvq? †m Zvi †evb‡K Rvbvq, MvQI k¦mb cÖwµqvq Møy‡KvR †_‡K kw³ cvq|
K.	d‡UvjvBwmm Kx?
L.	C4 Dw™¢` ej‡Z Kx eySvq?
M.	wecvkvi M„nxZ Lv`¨ Dcv`v‡bi 2 AYy †_‡K †µem P‡µ Kx cwigvY kw³ Drcbœ nq Q‡Ki gva¨‡g e¨vL¨v Ki|
N.D³ cÖwµqvwU evavMÖ¯Í n‡j Dw™¢‡`i g‡a¨ Kx cÖfve †dj‡e Zv we‡kølY Ki|
  2bs cª‡kœi DËi  
K.	m~‡h©i Av‡jvq †K¬v‡ivwd‡ji mvnv‡h¨ cvwb we‡qvwRZ nIqv n‡jv d‡UvjvBwmm|
L.	weÁvbx n¨vP I ¯ø¨vK mv‡jvKms‡kølY wewµqvi GKwU we‡kl Pµ Avwe®‹vi K‡ib, †hLv‡b 4-Kve©b wewkó cÖ_g ¯’vqx †hŠM A·v‡jv A¨vwmwUK Gwm‡Wi gva¨‡g Kve©b AvZ¥xKiY cÖwµqvwU m¤úbœ nq| †hme Dw™¢‡` GB ai‡bi Pµ †`Lv hvq Zv‡`i‡K C4 Dw™¢` ejv nq|
M.	Avgiv Rvwb, ATP †K ˆRe gy`ªv ev kw³ gy`ªv e‡j| ATP Møy‡KvR kw³ wnmv‡e Rgv _v‡K| wecvkvi M„nxZ Lv`¨ Dcv`v‡b Av‡Q Møy‡KvR| 1 AYy Møy‡KvR †_‡K †µem P‡µ †h cwigvY kw³ A_©vr ATP Drcbœ nq Zv wb‡P Q‡K †`Lv‡bv n‡jv : 
	Pµ
	Drcvw`Z e¯‘
	wbU Drcv`b

	†µem Pµ 
	6 AYy NADH2
	18 AYy ATP

	
	2 AYy FADH2
	4 AYy ATP

	
	2 AYy GTP
	2 AYy ATP

	
	  †gvU
	24 ATP


	QK †_‡K †`Lv hvq 1 AYy Møy‡KvR †_‡K †µem P‡µ 24 AYy ATP Drcbœ nq|
	D‡jøL¨ †h,	
1 AYy NADH2 = 3 AYy ATP
		1 AYy FADH2 = 2 AYy ATP
		1 AYy GTP = 1 AYy ATP
	myZivs 2 AYy Møy‡KvR †_‡K (24  2) ev 48 AYy ATP Drcbœ nq| 
N.	D³ cÖwµqvwU n‡jv k¦mb hv evavMÖ¯Í n‡j Dw™¢‡` gvivZ¥K ÿwZKi cÖfve co‡e|
	Rxe‡`‡n Rxe‡bi Aw¯ÍZ¡ Av‡Q GwU cÖgvY K‡i k¦mb| Rxe‡`‡n Avg„Zz¨ w`evivÎ k¦mb P‡j| GwU RxeZ_v Dw™¢` I cÖvYxi Rb¨ GKwU Zvrch©c~Y© cÖwµqv KviY-
	k¦mb cÖwµqvq Lv`¨¯’ kw³‡K Zvckw³ I MwZkw³iƒ‡c gy³ K‡i Rx‡ei wewfbœ wecvKxq I kvixie„Ëxq Kv‡h© †hgb : cywó, e„w×, †iPb, Rbb, Pjb BZ¨vw`‡Z e¨eüZ nq| GQvov Dw™¢‡`i ˆ`wnK  e„w×‡Z I Rbb‡Kvl ˆZwi‡Z k¦mb wµqv we‡kl f‚wgKv cvjb K‡i|
	myZivs Av‡jvP¨ welq¸‡jv †_‡K mn‡RB eySv hvq k¦mb cÖwµqvwU evavMÖ¯Í n‡j Dw™¢‡` weiƒc cÖfve cwijwÿZ n‡e| ms‡ÿ‡c Gi cÖfve Dc¯’vcb Kiv n‡jv :
i)	k¦mb cÖwµqvi Afv‡e Dw™¢‡`i e„w× I weKvk e¨vnZ n‡e|
ii)	Dw™¢‡`i ¯^vfvweK ˆRweK cÖwµqvi Rb¨ cÖ‡qvRbxq kw³ mieivn NU‡e bv|
iii)Dw™¢`‡`‡n Lv`¨ ˆZwii Rb¨ cÖ‡qvRbxq CO2 Gi mieivn K‡g hv‡e|
iv)D™¢‡`i †Kvl wefvRb Z_v Rbb †Kvl ˆZwi evavMÖ¯Í n‡e|
v)	mKj kvixie„Ëxq KvRKg© e¨vnZ nIqvq GKmgq Dw™¢‡`i g„Zz¨ NU‡Z cv‡i|
	myZivs hw` Dw™¢‡`i †`‡n k¦mb cÖwµqv evavMÖ¯Í nq Zvn‡j Zvi hveZxq wecvKxq I kvixie„Ëxq Kvh©¸‡jv `viæYfv‡e e¨vnZ n‡e Ges cieZx©‡Z Dw™¢`wUi g„Zz¨ NU‡Z cv‡i|

cÖkœ -3  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
CO2+AvZ¥xKiY kw³  kK©iv|
K.	ˆRe gy`ªv Kx?		1
L.	MøvB‡KvjvBwmm ej‡Z Kx †evSvq?		2
M.	DÏxc‡Ki Av‡jv‡K kK©iv ˆZwii G cÖwµqvwU eY©bv Ki|		3
N.ÒDÏxcK mswkøó cÖwµqvwU RxeRM‡Zi me‡P‡q ¸iæZ¡c~Y© ˆRe ivmvqwbK cÖwµqvÓDw³wUi h_v_©Zv we‡kølY Ki|	4
 3bs cª‡kœi DËi 
K.	kw³ mieivnKvix †hŠM ATP n‡jv ÒˆRe gy`ªvÓ|
L.	MøvB‡KvjvBwmm mevZ I AevZ Dfq k¦m‡bi cÖ_g ch©vq| G ch©v‡q K‡qK iKg Dr‡mP‡Ki cÖfv‡e 1 AYy Møy‡KvR †Kv‡li mvB‡UvcøvR‡g AvswkKfv‡e RvwiZ n‡q 2 AYy cvBiæwfK GwmW Pvi AYy ATP Ges `yB AYy NADPH + H+ Drcbœ nq|
M.	DÏxc‡Ki wewµqvwU Ñ
	CO2 + AvZ¥xKiY kw³  kK©iv
	GwU mv‡jvKms‡kølY cÖwµqvi Av‡jvK wbi‡cÿ ev AÜKvi ch©v‡q N‡U| Av‡jvK wbf©i ch©v‡q Drcbœ ATP I NADPH + H+ †K AvZ¥xKiY kw³ ejv nq| ATP I NADPH + H+ Gi mnvqZvq CO2 wZbwU MwZc‡_ weRvwiZ n‡q kK©iv Drcbœ K‡i| wewµqvi MwZc_¸‡jvÑ (1) K¨vjwfb Pµ (2) n¨vP I ¯ø¨vK Pµ (3) †µmy‡jwmqvb GwmW wecvK| AwaKvsk Dw™¢‡` K¨vjwfb P‡µi Øviv kK©iv ˆZwi nq ZvB wb‡P GB PµwU Av‡jvPbv Kiv n‡jv :
	K¨vjwfb P‡µ †Kv‡l Aew¯’Z 5-Kve©bwewkó ivBey‡jvR-1, 5-WvBdm‡dU Gi mv‡_ CO2 wgwjZ n‡q 6-Kve©bwewkó A¯’vqx wK‡UvGwmW ˆZwi nq| GwU mv‡_ mv‡_ †f‡½ wZb Kve©bwewkó 3-dm‡dvwMømvwiK GwmW (3PGA) Drcbœ K‡i| G mgq ATP I NaDPH + H+ e¨envi K‡i 3PGA, 3-dm‡dvwMømvivjwWnvBW I WvBnvB‡Wªvw· Gwm‡Uvb dm‡dU ˆZwi nq| cieZ©x‡Z 3-dm‡dvwMømvivjwWnvBW I WvBnvB‡Wªvw· Gwm‡Uvb dm‡dU †_‡K wewfbœ wewµqvi gva¨‡g GKw`‡K kK©iv Ges Aciw`‡K ivBey‡jvR-1, 5-WvBdm‡dU ˆZwi n‡Z _v‡K| cybtms‡køwlZ ivBey‡jvRÑ1, 5-WvBdm‡dU cybivq GK AYy CO2 MÖnY K‡i K¨vjwfb P‡µ cÖ‡ek K‡i| AZGe, 6-AYy CO2 †_‡K GK AYy Møy‡KvR ˆZwi nIqvi mgq K¨vjwfb Pµ Qqevi Nyi‡e|
	n¨vP I ¯ø¨vK P‡µ cÖ_g ¯’vqx c`v_© n‡jv 4-Kve©bwewkó A·v‡jv GwmwUK GwmW evKx wewµqv¸‡jv K¨vjwfb P‡µi g‡Zv|
N.	DÏxc‡K mswkøó cÖwµqv RxeRM‡Zi me‡P‡q ¸iæZ¡c~Y© ˆRe ivmvqwbK cÖwµqv KviY G wewµqvi gva¨‡gB m~h©v‡jvK I Rxe‡bi g‡a¨ †mZzeÜb m„wó n‡q‡Q| 
	RxeRM‡Zi mg¯Í kw³i Drm n‡jv m~h©| GKgvÎ meyR Dw™¢`B mv‡jvKms‡kølY cÖwµqvq †mŠikw³‡K ivmvqwbK kw³‡Z cwiYZ K‡i Lv‡`¨i g‡a¨ Ave× Ki‡Z cv‡i| †Kv‡bv cÖvYxB Zvi wb‡Ri Lv`¨ cÖ¯‘Z Ki‡Z cv‡i bv| Lv‡`¨i Rb¨ mgMÖ cÖvYxKzj meyR Dw™¢‡`i Dci m¤ú~Y©fv‡e wbf©ikxj, Avi meyR Dw™¢` G Lv`¨ cÖ¯‘Z K‡i mv‡jvKms‡kølY cÖwµqvq| Kv‡RB ejv hvq, c„w_exi mKj Dw™¢` I cÖvYxi Lv`¨ cÖ¯‘Z nq mv‡jvKms‡køl‡Yi gva¨‡g| cwi‡e‡ki fvimvg¨ iÿvq, we‡kl K‡i O2 I CO2-Gi mwVK AbycvZ iÿvq mv‡jvKms‡kølY cÖwµqv GK we‡kl f‚wgKv cvjb K‡i _v‡K|
	ïay ZvB bq gvbe mf¨Zvi AMÖMwZI A‡bKvs‡k mv‡jvKms‡køl‡Yi Dci cÖZ¨ÿ ev c‡ivÿfv‡e wbf©ikxj| Abœ, e¯¿, wkímvgMÖx (†hgb bvBjb, †iqb, KvMR, †mjy‡jvR, KvV, ivevi), Jla (†hgb KzBbvBb, giwdb), R¡vjvwb Kqjv, †c‡Uªvj, M¨vm cÖf…wZ Dw™¢` †_‡K cvIqv hvq| ZvB mv‡jvKms‡kølY bv NU‡j aŸsm n‡e gvbe mf¨Zv, wejyß n‡e RxeRMZ|
	DcwiD³ Av‡jvPbvi cwi‡cÖwÿ‡Z ejv hvq, DÏxc‡K mswkøó cÖwµqvwU RxeRM‡Zi me‡P‡q ¸iæZ¡c~Y© ˆRe ivmvqwbK cÖwµqv|
cÖkœ-4  wb‡Pi wPÎwU `ywU †`‡L cÖkœ¸‡jvi DËi `vI :


wPÎ : P	wPÎ : Q
K.	cÖ‡¯^`b Kx?		1
L.	MøvB‡KvjvBwmm ej‡Z Kx †evSvq?		2
M.	P-G †`Lv‡bv cÖwµqvwU Q-G Kxfv‡e msNwUZ nq e¨vL¨v Ki|	3
N.P-G †`Lv‡bv cÖwµqvwU Dw™¢` I cÖvYx Dfq Rx‡ei Rb¨ mgvb ¸iæZ¡c~Y©hyw³mn e¨vL¨v Ki|	4
  4bs cª‡kœi mgvavb  
K	evqexq A‡½i gva¨‡g ev®úvKv‡i cvwb †ei K‡i †`qv n‡jv cÖ‡¯^`b|
L.	†ev‡W©i m„Rbkxj cÖkœ 3 (L) As‡ki DËi|
M.		P–G †`Lv‡bv cÖwµqvwU n‡jv k¦mb Ges Q n‡jv gvB‡UvKwÛªqvi AvbyexÿwYK wPÎ| k¦mb PviwU av‡c m¤úbœ nq| Gi Z…Zxq avc †µem P‡µi Ges PZz_© avc B‡jKUªb cÖevnZ‡š¿i| G `ywU P‡µi mdj wewµqv gvB‡UvKwÛªqvi †f‡Zi N‡U|
	†µem P‡µi 2 Kve©b wewkó A¨vwmUvBj CO–A RvwiZ n‡q `yB AYy CO2 Drcbœ K‡i| CO2 Qvov  G P‡µ GK AYy A¨vwmUvBj †_‡K wZb AYy NADH + H+; GK AYy FADH2 CO–A Ges GK AYy GTP Drcbœ nq|
	B‡jKUªb cÖevnZ‡š¿ Drcvw`Z NADH + H+ FADH2 RvwiZ n‡q ATP, cvwb, B‡jKUªb I †cÖvUb Drcbœ nq| D”P ÿgZvm¤úbœ B‡jKUªbmg~n B‡jKUªb cÖevnZ‡š¿i ga¨ w`‡q cÖevwnZ nIqvi mgq kw³ wbM©Z nq| GB kw³ ATP ˆZwi‡Z e¨eüZ nq| GB wewµqv¸‡jv gvB‡UvKwÛªqvi wµw÷i Aw·‡mv‡gi GbRvBg¸‡jvi Øviv N‡U|
N.	P-G †`Lv‡bv cÖwµqvwU n‡jv k¦mb hv Dw™¢` I cÖvYx Dfq Rx‡ei Rb¨ Acwinvh©|
	Dw™¢` I cÖvYx Lv‡`¨i gva¨‰g mg¯Í kw³ †c‡q k¦mb cÖwµqvq Lv`¨‡K †f‡O Drcbœ kw³ w`‡q Rx‡ei me ai‡bi wµqv wewµqv I KvRKg© cwiPvwjZ nq|
	Dw™¢‡`i mv‡jvKms‡køl‡Yi gva¨‡g kK©iv Drcv`‡bi Rb¨ cÖ‡qvRbxq CO2 wbM©Z nq Rx‡ei k¦mb †_‡K| G cÖwµqv Dw™¢‡`i LwbR jeY cwi‡kvl‡Y mvnvh¨ K‡i hv c‡ivÿfv‡e Dw™¢‡`i e„w× I Ab¨vb¨ ˆRweK cÖwµqv Pvjy iv‡L|
	Ab¨w`‡K cÖvYxi †eu‡P _vKvi cÖavb c~e©kZ© I cÖ‡qvRbxq Dcv`vb Aw·‡Rb cÖvYx‡`‡n cÖ‡ek K‡i k¦mb cÖwµqvi gva¨‡g| k¦m‡bi gva¨‡g Drcbœ Zvc †`n‡K Dò iv‡L I kw³ †RvMvq| k¦m‡bi d‡j M„nxZ Aw·‡Rb †`n‡Kv‡l cwicvKK…Z Lv‡`¨i mv‡_ wewµqv K‡i CO2 Drcbœ K‡i| Avevi cÖk¦v‡m Aw·‡Rb MÖn‡Yi g‡Zv wbtk¦v‡mI Drcbœ CO2  †ei K‡i w`‡Z nq| Gi mv‡_ †`niÿvi bvbvwea cÖwµqvI Pj‡Z _v‡K| d‡j cÖvYx †eu‡P _v‡K| 
	Dc‡i ewY©Z k¦m‡bi Kvh©KvwiZv QvovI k¦mb mg¯Í Rx‡ei ˆ`wnK e„w×I wbqš¿Y K‡i| †Kvl wefvR‡bi cÖ‡qvRbxq kw³ I wKQz Avbylw½K c`v_© k¦mb †_‡K Av‡m|
	myZivs ejv hvq| P A_©vr k¦mb cÖwµqvwU RxeRM‡Z (Dw™¢` I cÖvYxi) Rb¨ mgvb ¸iæZ¡c~Y©
cÖkœ-5  6CO2 + 12H2O  + 6H2O+6O2
K.	C3-Dw™¢` Kx?			1
L.	MøvB‡KvjvBwmm ej‡Z Kx †evSvq?		2
M.	Dw™¢`‡`‡n ÔYÕ Kxfv‡e ˆZwi nq? e¨vL¨v Ki|		3
N.ÔXÕ Gi Abycw¯’wZ DcwiD³ wewµqvwU‡Z Kx cÖfve †dj‡Z cv‡i? †Zvgvi gZvgZ `vI|	4
  5bs cª‡kœi mgvavb  
K	C3 Dw™¢` n‡jv mv‡jvKms‡køl‡Y cÖ_g ¯’vqx c`v_© 3- Kve©bwewkó dm‡dvwMømvwiK (3PGA) DrcbœKvix Dw™¢`|
L.	m„Rbkxj cÖkœ 3 (L) As‡ki DËi|
M.	 DÏxc‡Ki wPÎwU mv‡jvKms‡køl‡Yi mvwe©K wewµqv| Y n‡jv Møy‡KvR| GwU Dw™¢` †`‡n m~h©v‡jv‡Ki (X) I †K¬v‡ivwd‡ji Dcw¯’wZ‡Z CO2 Ges H2O †_‡K mv‡jvKms‡k“jlY cÖwµqvq ˆZwi nq| mv‡jvKms‡køl‡Y H2O RvwiZ nq Ges CO2 weRvwiZ nq|
	mv‡jvKms‡kølY `ywU ch©v‡q N‡UÑ GKwU Av‡jvK wbf©i ch©vq, AciwU Av‡jvK wbi‡cÿ ev AÜKvi ch©vq| Av‡jvK ch©v‡q cvZvi †g‡mvwdj wUmy¨i †K¬v‡ivwdj AYy Av‡jvK iwk¥i †dvUb †kvlY K‡i d‡Uvdm‡dvivB‡jkb Ges cvwb‡K we‡qvwRZ K‡i ATP I NADPH + H+ Drcbœ K‡i|
	AÜKvi ch©v‡q CO2 Gi weRviY wZbwU MwZc‡_ N‡U h_vÑ i) K¨vjwfb Pµ,  ii) n¨vP I ¯ø¨vK Pµ I iii) †µmy‡jwmqvb GwmW wecvK|
	K¨vjwfb P‡µi †Kv‡l Aew¯’Z 4-Kve©Y wewkó ivBey‡jvR 1, 4-WvBdm‡dU Gi mv‡_ CO2 hy³ n‡q cÖ_g ¯’vqx c`v_©, wZb Kve©b wewkó 3-dm‡dvwMømvwiK GwmW (3PGA) Drcbœ K‡i| Av‡jvK ch©v‡q Drcbœ ATP I NADPH+ H+ e¨envi K‡i 3PGA †_‡K 3 dm‡dvwMømvij wWnvBW I WvB nvB‡WªvwK¬ Gwm‡Uvb dm‡dU ˆZwi nq| 3-dm‡dvwMømvij wWnvBW I WvB nvB‡Wªvw· Gwm‡Uvb dm‡dU †_‡K µgvMZ wewfbœ wewµqvi gva¨‡g GKw`‡K kK©iv Ges Aciw`‡K ivBey‡jvR 1, 4-WvB dm‡dU ˆZwi n‡Z _v‡K|
N.	DÏxc‡Ki wewµqvwU mv‡jvKms‰køl‡Yi mvwe©K wewµqv| DÏxc‡K m~‡h©i Av‡jv 'X' w`‡q eySv‡bv n‡q‡Q| 
	mv‡jvKms‡kølY GKwU RwUj I `xN© cÖwµqv| cÖwµqvwU `ywU ch©v‡q N‡U (1) Av‡jvK ch©vq Ges (2) Av‡jvK wbi‡cÿ ch©vq|
	Av‡jvK ch©v‡qi Rb¨ Av‡jv Acwinvh©| G ch©v‡q †mŠikw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ nq| G cÖwµqvq †K¬v‡ivwdj AYy m~‡h©i Av‡jvK iwk¥i †dvUb KYv †kvlY K‡i d‡Uvdm‡dvivB‡jkb Øviv ATP Drcbœ K‡i| GQvov m~h©v‡jvK I †K¬v‡ivwd‡ji mnvqZvq cvwb we‡qvwRZ n‡q B‡jKUªb Drc‡bœi gva¨‡g NADPH+ H+ Drcbœ nq|
	AÜKvi ch©v‡q Av‡jvi cÖZ¨ÿ cÖ‡qvRb c‡o bv| wKš‘ Av‡jvK ch©v‡q Drcbœ ATP I NADPH+ H+ Gi mnvqZv Qvov AÜKvi ch©v‡q CO2 weRvwiZ n‡q Møy‡KvR cÖ¯‘Z Ki‡Z cv‡i bv| myZivs  mv‡jvKms‡kølY cÖwµqvq m~‡h©i Av‡jvi ¸iæZ¡ Acwimxg| m~‡h©i Av‡jvi Abycw¯’wZ‡Z Av‡jvK ch©vq NU‡e bv d‡j AÜKvi ch©v‡qi wewµqv¸‡jv NU‡e bv Ges kK©iv Lv`¨ Drcbœ n‡e bv|
cÖkœ -7  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
`kg †kªwYi QvÎx wefv Zvi evÜex‡K mv‡jvKms‡køl‡Yi ¸iæZ¡ eywS‡q w`j| wefv ejj †h, GwU GKwU ¸iæZ¡c~Y© ˆRe ivmvqwbK cÖwµqv| G cÖwµqvq cvwbi mv‡jvK wefvRb N‡U Ges CO2 weRvwiZ n‡q kK©iv Drcbœ nq| G cÖwµqvq wKQz cÖfve‡Ki ¸iæZ¡ Av‡Q|
K.	MøvB‡KvjvBwmm Kx?		1
L.	mv‡jvKms‡køl‡Yi Rb¨ cÖ‡qvRbxq cÖfveK Kx Kx? e¨vL¨v Ki|	2
M.	DÏxc‡K wefvi Av‡jvwPZ cÖwµqvq cvwbi mv‡jvK wefvRb I ATP Drcv`b cÖwµqv hyMcr N‡UÑ we‡kølY Ki|	3
N.RxeRM‡Zi Dci DÏxc‡K DwjøwLZ cÖwµqvwUi cÖfve eY©bv Ki|	4
 7bs cª‡kœi DËi 
K.	MøvB‡KvjvBwmm k¦m‡bi GKwU ch©vq, †hLv‡b 1 AYy Mø~‡KvR †_‡K 2 AYy cvBiæwfK GwmW Drcbœ nq|
L.	mv‡jvKms‡køl‡Yi cÖ‡qvRbxq cÖfve¸‡jv wKQz evwn¨K I wKQz Af¨šÍixY|
	i.	evwn¨K cÖfveKmg~n : Av‡jv, Kve©b WvBA·vBW, ZvcgvÎv, cvwb, Aw·‡Rb, LwbR c`v_© I ivmvqwbK c`v_©|
	ii.	Af¨šÍixY cÖfveKmg~n : †K¬v‡ivwdj, cvZvi eqm I msL¨v, kK©ivi cwigvY, cUvwmqvg I GbRvBg|
M.	DÏxc‡K wefvi Av‡jvwPZ cÖwµqv n‡jv mv‡jvKms‡køl‡Yi Av‡jvK wbf©i ch©vq| Av‡jvKwbf©i ch©v‡q †mŠikw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ nq| G ch©v‡q cvZvi †K¬v‡ivwdj Av‡jvKiwk¥i †dvUb KYv †kvlY K‡i Ges †kvlYK…Z †dvUb n‡Z kw³ mÂq K‡i ADP (A¨vwW‡bvwmb WvBdm‡dU) Gi mv‡_ A‰Re dm‡dU (Pi = inorganic phosphate) wgwjZ n‡q ATP ˆZwi K‡i| ATP ˆZwii GB cÖwµqv‡K d‡Uvdm‡dvivB‡jkb (photophosphorylation) e‡j|
	ADP + Pi ATP 
	m~h©v‡jvK I †K¬v‡ivwd‡ji mnvqZvq cvwb we‡qvwRZ n‡q Aw·‡Rb, nvB‡Wªv‡Rb I B‡jKUªb Drcbœ nq| G cÖwµqv‡K cvwbi d‡UvjvBwmm ev cvwbi mv‡jvK wefvRb ejv nq| d‡Uvdm‡dvivB‡jkb cÖwµqvq ATP Ges cvwbi B‡j±ªb NADP– †K weRvwiZ K‡i NADPH2 Drcbœ K‡i|
 	AZGe, DcwiD³ cÖwµqv we‡kølY K‡i †`Lv hvq DÏxc‡Ki Av‡jvwPZ cÖwµqvq cvwbi mv‡jvKwefvRb I ATP Drcv`b cÖwµqv hyMcr N‡U|
N.	DÏxc‡K DwjøwLZ cÖwµqvwU n‡jv mv‡jvKms‡kølY; RxeRM‡Z hvi cÖfve Acwimxg| 
	mv‡jvKms‡kølY cÖwµqvwU ˆRe ivmvqwbK wewµqv| G wewµqvi gva¨‡gB m~h©v‡jvK I Rxe‡bi g‡a¨ †mZzeÜb m„wó nq| mg¯Í kw³i Drm n‡jv m~h©| mv‡jvKms‡kølY cÖwµqvq †mŠikw³‡K ivmvqwbK kw³‡Z cwiYZ K‡i Lv‡`¨i g‡a¨ Ave× iv‡L| Rxe wb‡Ri Lv`¨ ˆZwi Ki‡Z cv‡i bv| Avgiv Lv`¨ wn‡m‡e  hv MÖnY Kwi Zv meB cÖZ¨ÿ I c‡ivÿfv‡e meyR Dw™¢` †_‡K †c‡q _vwK| Lv‡`¨i Rb¨ mgMÖ cÖvYxKzj meyR Dw™¢‡`i Dci m¤ú~Y©fv‡e wbf©ikxj, Avi meyR Dw™¢` G Lv`¨ cÖ¯‘Z K‡i mv‡jvKms‡kølY cÖwµqvq|
	evqy‡Z Aw·‡R‡bi M¨v‡mi cwigvY 2095 fvM Ges CO2 Gi cwigvY 0033 fvM| k¦mb cÖwµqvq Rxe O2 MÖnY K‡i I CO2 Z¨vM K‡i| wKš‘ meyR Dw™¢` mv‡jvKms‡kølY cÖwµqvq CO2 MÖnY K‡i Ges O2 evqygÊ‡j Z¨vM K‡i| Gfv‡e cwi‡e‡ki fvimvg¨ iÿvq we‡kl K‡i O2 I CO2 Gi mwVK AbycvZ iÿvq mv‡jvKms‡kølY cÖwµqv ¸iæZ¡c~Y© f‚wgKv cvjb K‡i|
	DcwiD³ Av‡jvPbv †_‡K †`Lv hvq gvbe mf¨Zvi AMÖMwZ A‡bKvs‡k mv‡jvKms‡køl‡Yi Dci cÖZ¨ÿ ev c‡ivÿfv‡e wbf©ikxj| ZvB mv‡jvKms‡kølY bv NU‡j aŸsm n‡e gvbemf¨Zv, wejyß n‡e RxeRMZ| ZvB ejv hvq RxeRM‡Zi Dci mv‡jvKms‡kølY cÖwµqvwUi cÖfve AZ¨šÍ ¸iæZ¡c~Y©|
cÖkœ-8  C6H12O6 + A  6CO2 + 6H2O + kw³|
K.	MøvB‡KvjvBwmm †Kv_vq N‡U?		1
L.	C4 Dw™¢` ej‡Z Kx †evSvq?		2
M.	DÏxc‡Ki cÖwµqvwU A Gi Abycw¯’wZ‡Z Kxfv‡e N‡U? e¨vL¨v Ki|	3
N.DÏxc‡Ki cÖwµqvwU Rx‡ei Aw¯ÍZ¡ iÿvq Kx ai‡bi f‚wgKv iv‡L? gZvgZ `vI|	4
  8bs cª‡kœi mgvavb  
K.	MøvB‡KvjvBwmm †Kv‡li mvB‡UvcøvR‡g N‡U|
L.		weÁvbx n¨vP I mø¨vK mv‡jvKms‡køl‡Yi AÜKvi ch©v‡q CO2  weRvi‡Yi GKwU we‡kl MwZc_ Avwe®‹vi K‡ib| †hLv‡b cÖ_g ¯’vqx †hŠM 4-Kve©b wewkó A·v‡jv G¨vwmwUK GwmW Drcbœ nq| †hme Dw™¢‡` GB ai‡bi Pµ †`Lv hvq Zv‡`i‡K C4 Dw™¢` ejv nq| mvaviYZ, fzÆv, AvL, Ab¨vb¨, Nvm RvZxq Dw™¢`, gy_v Nvm, A¨vgvivš’vm BZ¨vw` C4 Dw™¢`|
M.	DÏxc‡Ki cÖwµqvwU n‡jv k¦m‡bi mvgwMÖK iƒc Ges A n‡jv Aw·‡Rb (O2) hvi Afv‡e cÖwµqvwU AevZ k¦m‡b cwiYZ nq| 
	mvaviYfv‡e ejv nq †h k¦mb cÖwµqv Aw·‡R‡bi Abycw¯’wZ‡Z nq Zv‡K AevZ k¦mb e‡j| AevZ k¦m‡b †Kv‡bv k¦mwbK e¯‘ Aw·‡R‡bi mvnvh¨ QvovB †Kvlga¨¯’ GbRvBg Øviv AvswkKiƒ‡c RvwiZ n‡q wewfbœ cÖKvi ˆRe †hŠM (B_vBj A¨vj‡Kvnj, j¨vKwUK GwmW BZ¨vw`), CO2 mvgvb¨ cwigvY kw³ Drcbœ K‡i|
C6H12O6 2C2H5OH  + 2CO2 + kw³ (56k cal/mol)
		Møy‡KvR(B_vBj A¨vj‡Kvnj)	
	GLv‡b †Kv‡li GbRvBg¸‡jv cÖavb f‚wgKv cvjb K‡i| Gfv‡eB DÏxc‡Ki cÖwµqv A A_©vr Aw·‡R‡bi Abycw¯’wZ‡Z N‡U|
N.	DÏxcK cÖwµqvwU n‡jv k¦mb hv Rx‡ei Aw¯ÍZ¡ iÿvq ¸iæZ¡c~Y© f‚wgKv cvjb K‡i|
	k¦m‡bi mgq Rxe‡`‡n eZ©gvb ˆ¯’wZK kw³ Zvciƒ‡c D™f‚Z n‡q ivmvqwbK kw³iƒ‡c (ATP) gy³ nq Ges Rx‡ei wewfbœ kvixie„Ëxq Kv‡Ri Rb¨ cÖ‡qvRbxq kw³ †hvMvq| kK©iv RvZxq Lv`¨e¯‘ e¨ZxZ †cÖvwUb, d¨vU Ges wewfbœ ˆRe GwmW k¦mwbK e¯‘iƒ‡c e¨eüZ nq| k¦m‡bi mvgwMÖK mgxKiYwU wbgœiƒc : 
6CO2+ 6H2O  +  kw³ 
	k¦mb cÖwµqvq Drcbœ kw³ w`‡q Rx‡ei me ai‡bi wµqv-wewµqv I KvRKg© cwiPvwjZ nq| k¦m‡b wbM©Z CO2 Rx‡ei cÖavb Lv`¨ kK©iv Drc‡bœi Rb¨ mv‡jvKms‡køl‡Y e¨eüZ nq| G cÖwµqv Dw™¢‡` LwbR jeY cwi‡kva‡b mvnvh¨ K‡i, hv c‡ivÿfv‡e Dw™¢‡`i e„w× I Ab¨vb¨ ˆRweK cÖwµqv Pvjy iv‡L| †Kvl wefvR‡bi cÖ‡qvRbxq kw³ I wKQz Avbylvw½K c`v_© k¦mb cÖwµqv †_‡K Av‡m| ZvB G cÖwµqv Rx‡ei ˆ`wnK e„w×I wbqš¿Y K‡i|  G cÖwµqv wewfbœ Dcÿvi I ˆRe GwmW m„wó‡Z mnvqZv Kivi gva¨‡g Rxe‡bi Ab¨vb¨ ˆRweK Kv‡RI mnvqZv K‡i| wKQz e¨vK‡Uwiqv Aw·‡R‡bi Dcw¯’wZ‡Z euvP‡Z cv‡i bv| Zv‡`i kw³ Drcv`‡bi GKgvÎ Dcvq n‡jv AevZ k¦mb|
DcwiD³ eY©bv we‡kølY Ki‡j †`Lv hvq †h, DÏxc‡Ki k¦mb cÖwµqvwU Rx‡ei Aw¯ÍZ¡ iÿvq ¸iæZ¡c~Y© f‚wgKv cvjb K‡i|
cÖkœ-9  wb‡Pi wPÎwU †`‡L cÖkœ¸‡jvi DËi `vI :
[image: Untitled-1]
wPÎ : R
K.	cÖ‡¯^`b Kx?		1
L.	Dw™¢‡` cwienb ej‡Z Kx †evSvq?		2
M.	P cÖwµqvq ADP Gi iƒcvšÍi e¨vL¨v Ki|		3
N.wPÎ R Gi mvwe©K e„w×‡Z P cÖwµqvB h‡_ó bq LwbR cywóiI cÖ‡qvRb i‡q‡QÑ we‡kølY Ki|	4
  9bs cª‡kœi mgvavb  
K	m„Rbkxj cÖkœ 4 (K) As‡ki DËi|
L.	Dw™¢‡` cwienb ej‡Z gvwU †_‡K †kvwlZ cvwb I LwbR jeY Ges cvZvq cÖ¯‘ZK…Z Lv‡`¨i PjvPj‡K eySvq| 
	RvB‡jg †f‡m‡ji gva¨‡g cvwb I LwbR jeY Dw™¢‡`i †cŠQvq| cvZvq cvwb †cuŠQv‡j †mLv‡b Lv`¨ cÖ¯‘Z nq| cÖ¯‘Z Lv`¨ Dw™¢‡`i wewfbœ GjvKvq †d¬v‡qg wUmy¨ Øviv cwievwnZ nq| Gfv‡e Dw™¢‡`i wewfbœ A‰Re c`v_©¸‡jv RvB‡jg Øviv Ges wewfbœ ˆRe †hŠM¸‡jv †d¬v‡qg Øviv cwievwnZ nq|
M.	DÏxc‡K DwjøwLZ P cÖwµqvwU mv‡jvKms‡køl‡Yi Av‡jvK wbf©i ch©v‡qi| G ch©v‡q ADP iƒcvšÍwiZ n‡q ATP Drcbœ K‡i| ch©vqwU wb‡P e¨vL¨v Kiv n‡jv :
	Av‡jvKwbf©i ch©v‡q †mŠikw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ nq| GB iƒcvšÍwiZ kw³ ATP  Gi g‡a¨ mwÂZ nq| GLv‡b †K¬v‡ivwdj ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| †K¬v‡ivwdj AYy Av‡jvKiwk¥i †dvUb (Photon) †kvlY K‡i| †kvlYK…Z †dvUb n‡Z kw³ mÂq K‡i ADP Gi mv‡_ A‰Re dm‡dU wgwjZ n‡q ATP ˆZwi K‡i| 
ADP + Pi  ATP
	ATP ˆZwii GB cÖwµqv‡K d‡Uvdm‡dvivB‡jkb e‡j| 
N.	DÏxc‡Ki wPÎwUi Øviv Dw™¢‡`i mv‡jvKms‡kølY cÖwµqv‡K eySv‡bv n‡q‡Q|
	meyR Dw™¢` †Kej mv‡jvKms‡kølY cÖwµqv‡ZB †mŠikw³‡K ivmvqwbK kw³‡Z cwiYZ K‡i| G kw³ Dw™¢‡`i †`‡n mwÂZ _v‡K hv e„w×i Kv‡R jv‡M| Z‡e G cÖwµqvq e¨eüZ Kve©b WvBA·BW evqy †_‡K †c‡jI wKQz cywó Dcv`vb Dw™¢`‡K g~‡ji mvnv‡h¨ gvwU †_‡K †kvlY Ki‡Z nq| †m¸‡jv‡K ejv nq LwbR jeY| †hgbÑ N, Mg, k, Co, P BZ¨vw`|
	Dw™¢‡`i ¯^vfvweK e„w×i Rb¨ wewfbœ LwbR cywó ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| bvB‡Uªv‡R‡bi Afve n‡j †K¬v‡ivwdj m„wó e¨vnZ nq| g¨vM‡bwmqvg †K¬v‡ivwdj AYyi GKwU Dcv`vb| Kv‡RB Gi Afve n‡jv †K¬v‡ivwdj AYy m„wó Ges mv‡jvKms‡kølY cÖwµqvq Lv`¨ cÖ¯‘Z e¨vnZ n‡e| Lv`¨cÖ¯‘Z evavcÖvß n‡j k¦mb cÖwµqvq weNœ NU‡e Ges kw³ wbM©gb n«vm cv‡e| LwbR jeY¸‡jv Dw™¢‡`i eû ˆRweK wµqv-wewµqvq mnvqK wn‡m‡e KvR K‡i| mv‡jvKms‡køl‡Y I k¦m‡b cÎiÜ« †Lvjv I eÜ nIqvi †ÿ‡Î cUvwmqv‡gi ¸iæZ¡ Acwimxg| †Kvl wefvR‡bi gva¨‡g Dw™¢‡`i e„w× wbqš¿Y K‡i cUvwmqvg| GwU g~j, dzj I dj Drcv`b I ea©‡bI mvnvh¨ K‡i| g~j ea©‡bi Rb¨ dmdivm AZ¨šÍ cÖ‡qvRbxq Dcv`vb| dmdivm Rxe‡Kv‡li DNA, RNA, ATP cÖf…wZi MvVwbK Dcv`vb| Kv‡RB GwU Qvov Dw™¢‡`i m„wó G‡Kev‡iB m¤¢e bq| 
	AZGe, DcwiD³ Av‡jvPbv †_‡K ejv hvq, 	Dw™¢‡`i mvwe©K e„w×‡Z P A_©vr mv‡jvKms‡kølY cÖwµqvB h‡_ó bq| LwbR cywóiI cÖ‡qvRb i‡q‡Q|



cÖkœ-10  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :


	[image: ]
	K.	C4 Dw™¢` Kx?	1
L.	d‡Uvdm‡dvivB‡jkb Kx? e¨vL¨v Ki|	2
M.	DÏxc‡Ki cÖwµqv‡Z †h kw³ wbM©Z nq Zv Kxfv‡e cixÿvi gva¨‡g cÖgvY Kiv hvq-eY©bv Ki|	3
N.	DÏxc‡Ki wewµqvwU msMV‡bi MwZ evov‡Z Q‡Ki me¸‡jv Dcv`v‡bi gvÎv e„w× wK Riæwi-g~j¨vqb Ki|	4


  10bs cª‡kœi DËi  
K.	†hme Dw™¢‡` mv‡jvKms‡køl‡Yi AÜKvi ch©v‡q C4 Pµ msNwUZ nq Zv‡`i‡K ejv nq C4 Dw™¢`|
L.	mv‡jvKms‡kølY cÖwµqvq Av‡jvK kw³ e¨envi K‡i ATP ˆZwii cÖwµqv‡K d‡Uvdm‡dvivB‡jkb ejv nq| G cÖwµqvq ADP Gi mv‡_ A‰Re dm‡dU wgwjZ n‡q ATP ˆZwi K‡i Ges B‡jKUªb NADP-†K weRvwiZ K‡i NADPH+H+ Drcbœ K‡i|
M.	DÏxc‡Ki cÖwµqvwU‡Z †h kw³ wbM©Z nq Zv wb‡Pi cixÿvi gva¨‡g cÖgvY Kiv hvqÑ
	cixÿvwU‡Z `ywU _v‡g©vd¬v¯‹, `ywU _v‡g©vwgUvi, wQ`ªhy³ `ywU ivevi KK©, A¼zwiZ †Qvjv Ges 10% gviwKDwiK †K¬vivBW `ªeY jvM‡e|


	`ywU _v‡g©vd¬v‡¯‹i GKwU‡Z ÔKÕ I Ab¨wU‡Z ÔLÕ †j‡ej jvMv‡Z n‡e| ÔKÕ wPw‎ýZ _v‡g©vd¬v‡¯‹ mvgvb¨ cvwbmn wKQz A¼zwiZ †QvjvexR wb‡Z n‡e| wQ`ªgy³ ivevi K‡K©i ga¨ w`‡q GKwU _v‡g©vwgUvi cÖ‡ek Kiv‡bvi ci d¬v‡¯‹i gyLwU fv‡jv K‡i eÜ K‡i w`‡Z n‡e| Aewkó A¼zwiZ †Qvjv¸‡jv‡K 10% dzUšÍ gviwKDwiK †K¬vivBW `ªe‡Y 10 wgwbU Wzwe‡q †i‡L ÔLÕ wPw‎ýZ d¬v‡¯‹ wQ`ªhy³ K‡K©i ga¨ w`‡q GKwU _v‡g©vwgUvi XzwK‡q d¬v‡¯‹i gyL fv‡jvfv‡e AvU‡K w`‡Z n‡e| Gevi ÔKÕ I ÔLÕ wPw‎ýZ _v‡g©vwgUvi `ywUi cÖv_wgK ZvcgvÎv wj‡L †i‡L d¬v¯‹ `ywU‡K †i‡L w`‡Z n‡e|
	K‡qK NÈv ci †`Lv hv‡e ÔKÕ _v‡g©vwgUv‡ii ZvcgvÎv e„w× cv‡e wKš‘ ÔLÕ _v‡g©vwgUv‡ii ZvcgvÎv AcwiewZ©Z _vK‡e|
	ÔKÕ _v‡g©vd¬v‡¯‹i A¼zwiZ †Qvjv¸‡jv mRxe _vKvq k¦mb-cÖwµqv Ae¨vnZ _v‡K Ges Zvckw³ wbM©g‡bi Kvi‡Y ZvcgvÎv e„w× cvq| Ab¨w`‡K ÔLÕ d¬v‡¯‹i †Qvjv¸‡jv gviwKDwiK †K¬vivBW `ªe‡Y Wzwe‡q †bIqv‡Z exR¸‡jv g‡i hvq| d‡j k¦mb cÖwµqv bv NUvq ZvcgvÎv AcwiewZ©Z _v‡K| myZivs cixÿvi Øviv cÖgvwYZ nq k¦m‡b kw³ (Zvc) wbM©Z nq|
N.	DÏxc‡Ki wewµqvwU msMV‡bi MwZ evov‡Z ZvcgvÎv, Aw·‡Rb, Dr‡mPK I cvwb cÖf…wZ Dcv`vb e„w× ev n«vm Kiv Riæwi wKbv Zv wb‡P Av‡jvPbv Kiv n‡jvÑ
	wewµqvwU †h‡nZz k¦mb cÖwµqvi, Avi k¦m‡bi DËg ZvcgvÎv n‡jv 2045 †m.| ZvB Gi wb‡P ev Dc‡i ZvcgvÎv ivLv hv‡e bv| mevZ k¦m‡b cvBiæwfK GwmW RvwiZ n‡q CO2 I H2O Drcbœ K‡i| Aw·‡Rb Qvov k¦mb Pj‡Z cv‡i bv| ZvB Aw·‡R‡bi gvÎv evov‡Z n‡e| cwiwgZ cvwb mieivn k¦mb cÖwµqv‡K ¯^vfvweK iv‡L| AZ¨šÍ Kg wKsev AwZwi³ cvwbi Dcw¯’wZ‡Z k¦mb cÖwµqv e¨vnZ nq| ZvB G‡ÿ‡Î cwiwgZ cwigvY cvwb mieivn Ki‡Z n‡e| cÖwµqvq eûwea GbRvBg ev Dr‡mPK mwµqfv‡e AskMÖnY K‡i| Kv‡RB Dr‡mP‡Ki NvUwZ k¦mb nvi Kwg‡q †`q| ZvB D³ wewµqvwU‡Z h‡_ó cwigvY Dr‡mPK mieivn Ki‡Z n‡e|
	DcwiD³ Av‡jvPbv †cÖwÿ‡Z ejv hvq, DÏxc‡Ki wewµqvwU msMV‡bi MwZ evov‡Z Q‡Ki me¸‡jv Dcv`vb cwiwgZ cwigv‡Y cÖ‡qvM Kiv Riæwi|


cÖkœ -11  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :	
R‰bK RxeweÁvb wkÿK mv‡jvKms‡kølY eySv‡bvi Rb¨ cixÿvMv‡ii eviv›`vq ch©vß Av‡jv‡Z ˆkev‡ji Ici GKwU ˆeÁvwbK cixÿv K‡ib| †ek wKQzÿY ci wkÿv_x©iv †`L‡Z cvq ˆkevj †_‡K ey`ey` †ei n‡”Q|
	[image: ]
	K.	mv‡jvKms‡kølY cÖwµqvi Rb¨ AZ¨vek¨Kxq Dcv`vb¸‡jv Kx Kx?	1
L.	iv‡dR ej‡Z Kx †evS?	2
M.	DwjøwLZ ˆeÁvwbK cixÿvwUi eY©bvmn ˆkevj †_‡K ey`ey` IVvi KviY e¨vL¨v Ki|	3
N.	cÖK…wZ‡Z Aw·‡Rb I Kve©b WvBA·vB‡Wi mgZv iÿvq DÏxc‡Ki cixÿvwUi f‚wgKv eY©bv Ki|	4


  11bs cª‡kœi DËi  
K.	mv‡jvKms‡kølY cÖwµqvi Rb¨ AZ¨vek¨Kxq Dcv`vb 4wU| h_v : i) †K¬v‡ivwdj, ii) Av‡jv, iii) cvwb Ges iv) Kve©b WvBA·vBW|
L.	km¨ `vbvi ewniveiY, mewR, d‡ji †Lvmv, kuvm, exR Ges Dw™¢‡`i WvUvq GK ai‡bi Auvk _v‡K| G¸‡jv‡K Lv`¨ Auvk ev iv‡dR e‡j| G¸‡jv g~jZ †Kvl cÖvPx‡ii †mjy‡jvR Ges wjMwbb| nvo †hgb gvbe‡`‡ni KvVv‡gv MVb K‡i, iv‡dR †Zgwb Dw™¢‡`i KvVv‡gv ˆZwi K‡i| iv‡dR nRg nq bv| wKš‘ cvwb †kvlY K‡i e„n`š¿ †_‡K gj wb®‹vk‡b mvnvh¨ K‡i| GwU K¨vÝv‡ii Avk¼v n«vm K‡i|
M.	DwjøwLZ ˆeÁvwbK cixÿvwUi Øviv wkÿK wkÿv_x©‡`i eywS‡q w`‡jb ˆkevj †_‡K ey`ey` IVvi KviY n‡jv G‡Z mv‡jvKms‡køl‡Yi mgq O2 wbM©Z nq|
	cixÿvi DcKiY : GKwU Kv‡Pi weKvi, Spirogyra ˆkevj, GKwU dv‡bj, GKwU †U÷wUDe, cvwb, wkLvnxb R¡jšÍ KvwV|
	Kvh©c×wZ : Spirogyra bvgK ˆkevj weKv‡i †i‡L GKwU dv‡bj w`‡q †X‡K w`‡Z n‡e| Gevi weKv‡i Ggb cwigvY cvwb Xvj‡Z n‡e hv‡Z K‡i dv‡b‡j bjwU cvwb‡Z Wz‡e _v‡K| Gevi GKwU †U÷wUDe m¤ú~Y© cvwb fwZ© K‡i dv‡b‡ji b‡ji Dci Dcyo K‡i ivL‡Z n‡e| G Ae¯’vq cixÿY †mUwU‡K m~h©v‡jv‡K ivL‡Z n‡e|
	ch©‡eÿY : wKQyÿY ci †`Lv hv‡e Spirogyra Dw™¢` n‡Z ey`ey` AvKv‡i M¨vm †ei n‡”Q Ges †U÷wUD‡e Rgv n‡”Q| meyR wkLvnxb RjšÍ KvwV GB M¨‡m ai‡j R¡‡j DV‡e| ˆkevj (Spirogyra) ¸‡jv‡Z Av‡jvi Dcw¯’wZ‡Z mv‡jvKms‡kølY cÖwµqv N‡U‡Q Ges Aw·‡Rb M¨vm ey`ey` AvKv‡i †ei n‡q‡Q| GB cixÿvi gva¨‡g wkÿK †evSv‡jb mv‡jvKms‡kølY cÖwµqvq O2 DcRvZ wn‡m‡e wbM©Z nq|
N.	DÏxc‡Ki cixÿvwU n‡jv mv‡jvKms‡kølY cixÿv hv cÖK…wZ‡Z Aw·‡Rb I Kve©b WvBA·vB‡Wi mgZv iÿvq ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| 
	Avgiv Rvwb, evqygÊ‡j O2-Gi cwigvY 20.945% Ges CO2-Gi cwigvY 0.033%| G kZKiv cwigvY w¯’wZkxj ivL‡Z mv‡jvKms‡køl‡Yi f‚wgKv Acwimxg| mg¯Í Rxe‡Mvôx k¦mb KvR Pvjv‡bvi Rb¨ evZv‡mi O2 e¨envi K‡i Ges Zvi cwie‡Z© CO2 Z¨vM K‡i| G NUbv hw` µgvMZ Pj‡Z _vKZ Zvn‡j evZv‡m CO2-Gi cwigvY †e‡o †hZ Ges cwi‡ek `~wlZ n‡q O2 Gi Afv‡e RxeKzj euvP‡Zv bv| cÖK…Zc‡ÿ Zv N‡U bv| meyR Dw™¢‡` mv‡jvKms‡kølY NUvi Rb¨ evZv‡mi CO2 e¨eüZ n‡”Q Ges evZv‡m O2-Gi †hvMvb w`‡”Q| d‡j evqy‡Z O2 Ges CO2 ÑGi mgZv eRvq _vK‡Q|
	myZivs cwi‡e‡k O2 I CO2 ÑGi mgZv eRvq ivLvi Rb¨ Dw™¢‡`i mv‡jvKms‡kølY cÖwµqv LyeB ¸iæZ¡c~Y©|
cÖkœ -12  wb‡Pi wPÎwU †`‡L Ges cÖkœ¸‡jvi DËi `vI :


	[image: ]
	K.	B‡jKUªb cÖevnZš¿ Kx Ges †Kv_vq N‡U?	1
L.	g~‡j mv‡jvKms‡kølY †Kb nq bv? e¨vL¨vmn wjL|	2
M.	Av‡jvi Abycw¯’wZ‡Z DcwiD³ cÖwµqvi ivmvqwbK wewµqv‡K Kxfv‡e cÖfvweZ Ki‡e e¨vL¨v Ki|	3
N.	DÏxc‡Ki cÖwµqvwU bv NU‡j cÖK…wZi D™¢~Z Ae¯’v we‡kølY Ki|	4


  12bs cª‡kœi DËi  
K.	B‡jKUªb cÖevnZš¿ k¦m‡bi GKwU avc| GwU gvB‡UvKwÛªqvq N‡U|
L.	mv‡jvKms‡køl‡Yi Rb¨ cÖavb DcKiYÑ Av‡jv, †K¬v‡ivwdj, O2 I cvwb| wKš‘ g~‡j †K¬v‡ivwdj bv _vKvq Ges m~h©v‡jvK bv cvIqvq mv‡jvKms‡kølY nq bv|
	fzÆv MvQ GKwU C4 Dw™¢`| C4 Dw™¢‡` GKB mv‡_ n¨vP I ¯ø¨vK Pµ Ges K¨vjwfb Pµ cwiPvwjZ nq|
M.	DcwiD³ cÖwµqv n‡jv mv‡jvKms‡kølY|
	mv‡jvKms‡kølY cªwµqv cÖavbZ `ywU ch©v‡q m¤úbœ nq| h_v: Av‡jvK ch©vq I AÜKvi ch©vq| Av‡jvK ch©v‡q †K¬v‡ivwdj m~h©v‡jv‡Ki †dvUb KYv †kvlY K‡i mwµq n‡q ADP Gi mv‡_ A‰Re dm‡dU hy³ n‡q ATP Drcbœ K‡i|
ADP + Pi  ATP
	G‡K d‡Uvdm‡dvivB‡jkb e‡j| GQvov mwµq †K¬v‡ivwdj cvwb‡K nvB‡Wªv‡Rb I nvB‡Wªv‡Rb Avq‡b wewkøó K‡i|  G‡K d‡UvjvBwmm e‡j| d‡UvjvBwm‡mi d‡j Drcvw`Z B‡jKUªb NADP †K Rvwi‡Z K‡i NADPH + H Drcbœ K‡i|
	AÜKvi ch©v‡q GB ATP I NADPH + H+ Gi mnvqZvq weRvwiZ n‡q kK©iv Drcbœ nq|
	myZivs Av‡jvi Abycw¯’wZ‡Z d‡Uvdm‡dvivB‡jkb I d‡UvjvBwmm bv NU‡j cvwb †_‡K ATP I NADPH2 Drcbœ n‡e bv Ges cieZx©‡Z AÜKvi ch©v‡qi ivmvqwbK wewµqv¸‡jv NU‡e bv| 
N.	DÏxc‡Ki cÖwµqvwU n‡jv mv‡jvKms‡kølY hv bv NU‡j cÖK…wZ‡Z D™¢~Z Ae¯’v n‡e fqven|
	GKgvÎ meyR Dw™¢` mv‡jvKms‡kølY cÖwµqvq †mŠikw³‡K †kvlY K‡i kK©iv Lv‡`¨ ˆ¯’wZK kw³iƒ‡c mwÂZ K‡i| gvbylmn Ab¨ cÖvYxiv cÖZ¨ÿ ev c‡ivÿfv‡e G Lv`¨ MÖnY K‡i MwZkw³ ev Zvckw³ Drcv`b K‡i; hv Zviv wewfbœ Kv‡R e¨q K‡i|
	Rxe k¦m‡bi mgq evqygÊ‡ji Aw·‡Rb e¨envi K‡i Lv`¨ †_‡K kw³ Drcbœ K‡i ˆRweK Kv‡R jvMvq| k¦m‡bi DcRvZ wn‡m‡e Kve©b WvBA·vBW Drcbœ nq| cÖK…wZ‡Z hw` GKKfv‡e ïay Rxe‡`i k¦mb KvR Pj‡Z _vKZ Zvn‡j evqygÊ‡ji Aw·‡Rb wbt‡kl n‡q Kve©b WvBA·vB‡Wi cwigvY GZ †ewk n‡Zv †h Rxe‡`i †eu‡P _vKv Am¤¢e n‡q coZ| GKgvÎ meyR Dw™¢`B mv‡jvKms‡kølY cÖwµqvq Kve©b WvBA·vBW MÖnY K‡i DcRvZ wn‡m‡e Aw·‡Rb Z¨vM K‡i evqygÊ‡ji Aw·‡Rb I Kve©b WvBA·vB‡Wi fvimvg¨ eRvq iv‡L| 
	DcwiD³ Av‡jvPbv †_‡K cÖZxqgvb nq †h, mgMÖ RxeRM‡Zi Lv`¨ I Aw¯ÍZ¡ iÿvi Rb¨ mv‡jvKms‡kølY GKwU Acwinvh© cÖwµqv| ZvB G cÖwµqvwU cÖK…wZ‡Z bv NU‡j RxeRMZ wbwðý n‡q hv‡e|
cÖkœ -13  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
Rxe‡bi mKj Kg©Kv‡Êi Rb¨ kw³i cÖ‡qvRb| G kw³i GKgvÎ Drm n‡”Q m~h©| m~‡h©i Av‡jv GKgvÎ meyR cvZvB Dw™¢‡`i m~‡h©i Av‡jv‡K Ave× K‡i Ges G‡K e¨envi K‡i Lv`¨ cÖ¯‘Z K‡i|	
	[image: ]
	K.	mv‡jvKms‡kølY cÖwµqvq RviK I weRvi‡Ki bvg †jL|	1
L.	MøvB‡KvjvBwmm ej‡Z Kx †evS?	2
M.	DÏxc‡Ki cÖwµqvwUi mv‡_ k¦m‡bi `ywU wgj Ges `ywU cv_©K¨ D‡jøL Ki|	3
N.	ÔDw™¢‡`i wewfbœ As‡ki g‡a¨ cvZvB D³ cÖwµqvwUi Rb¨ me‡P‡q Dchy³ ¯’vbÕ- we‡kølY Ki|	4


  13bs cª‡kœi DËi  
K.	mv‡jvKms‡kølY cÖwµqvq H2O RviK Ges CO2 weRviK|
L.	MøvB‡KvjvBwmm k¦m‡bi cÖ_g avc| MøvB‡KvjvBwm‡m Møy‡KvR †Kv‡li mvB‡UvcøvR‡g we`¨gvb K‡qK cÖKvi GbRvB‡gi mvnv‡h¨ AvswkK RvwiZ n‡q 2 AYy cvBiæwfK GwmW, 2 AYy NADH+ + H+ I 2 AYy ATP Drcbœ K‡i|
M.	DÏxc‡Ki msNwUZ cÖwµqvwU mv‡jvKms‡køl‡Yi| Gi mv‡_ k¦m‡bi g‡a¨ cÖavb `ywU wgj n‡”Q-
	1.	Dfq cÖwµqvq kw³‡K GK ai‡bi †_‡K Avi GK ai‡bi iƒcvšÍwiZ K‡i| mv‡jvKms‡køl‡Y Av‡jvKkw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ nq Ges k¦m‡b ivmvqwbK kw³ MwZ kw³‡Z iƒcvšÍwiZ nq| 
	2.	Dfq cÖwµqvq B‡jKUª‡bi kw³‡K e¨envi K‡i ATP Drcbœ Kiv nq| 
			mv‡jvKms‡køl‡Yi mv‡_ k¦m‡bi cÖavb `ywU cv_©K¨ n‡”Q-
	1.	mv‡jvKms‡kø‡Yi Ges k¦m‡bi mgxKiY `ywU wecixZ|
			mv‡jvKms‡køl‡Yi mgxKiY-
			6CO2 + 12H2O  C6H12O6 + 6H2O + 6O2
			k¦m‡bi mgxKiY-
			C6H12O6 + 6O2 + 6H2O6CO2 + 12H2O + kw³ (ATP) 
	2.	mv‡jvKms‡kølY kw³‡K Ave× K‡i, k¦mb kw³‡K gy³ K‡i|
N.	DÏxc‡Ki cÖwµqvwUi A_©vr mv‡jvKms‡køl‡Yi Rb¨ cvZvB Dchy³ ¯’vb| KviY : 
	1. 	cvZvi AvK…wZ P¨vÞv I cÖmvwiZ nIqvq mn‡RB †ewk cwigv‡Y m~‡h©i Av‡jvK †kvlY Ki‡Z cv‡i| 
	2.	cvZvq †ewk msL¨K cÎiÜ« _vKvq cwi‡e‡ki mv‡_ M¨vmxq Av`vb-cÖ`vb mnRZi nq| 
	3.	cvZvi †fZ‡i †Kvl AeKvk _vKvq I evqyKzVzwi _vKvq Kve©b WvBA·vBW PjvPj I e¨vcb mnR nq| 
	4.	cvZvi g‡a¨ †K¬v‡ivwdj mg„× c¨vwj‡mW †Kv‡li Nbweb¨vm Ges cvZvi Z‡ji mv‡_ G †Kv‡li mg‡Kv‡Y Ae¯’vb Av‡jvKiwk¥ †kvl‡Yi Rb¨ Dchy³|
	5.	cvZvi wkiv¸‡jv †g‡mvwdj Kjvq cvwb mieivn K‡i Ges cÖ¯‘ZK…Z kK©iv RvZxq Lv`¨‡K `ªæZ wewfbœ †Kv‡l †cuŠQ‡Z mvnvh¨ K‡i|
	DcwiD³ Av‡jvPbv †_‡K ejv hvq, Dw™¢‡`i Lv`¨ ˆZwii Rb¨ A_©vr mv‡jvKms‡køl‡Yi Rb¨ Dw™¢‡`i cvZvB Dchy³ ¯’vb|
cÖkœ -14  wb‡Pi cÖevnwPÎwU jÿ Ki Ges Ges cÖkœ¸‡jvi DËi `vI :


	[image: ]
	K.	NADP Kx Ges Gi c~Y© bvg Kx? 	1
L.	cÖvwYRM‡Zi m‡½ Dw™¢‡`i m¤úK© Kx?	2
M.	D ch©vqwU e¨vL¨v Ki|	3
N.	GK AYy Møy‡KvR †_‡K A  †_‡K D ch©šÍ msNwUZ wewµqv¸‡jv‡Z ATP Drcbœ n‡e Zv QK AvKv‡i †`LvI|	4


  14bs cª‡kœi DËi  
K.	NADP n‡jv B‡jKUªb MÖvnK| Gi c~Y© bvg Nictionamide Adenene Dinucletide Phosphate.
L.	cÖvwYRM‡Zi mv‡_ Dw™¢`RM‡Zi m¤úK© A½vw½fv‡e RwoZ| KviY cÖvYxi k¦vm-MÖn‡Yi cÖavb Dcv`vb O2| hv Dw™¢` mv‡jvKms‡kølY cÖwµqvq †`q| cÖvYx‡K Lv‡`¨i Rb¨ Dw™¢‡`i Ici m¤ú~Y© wbf©i Ki‡Z nq KviY Dw™¢` ev¯‘Z‡š¿i Drcv`K|
M.	DÏxc‡Ki cÖevnwP‡Î mevZ k¦m‡bi cÖwµqv‡K †`Lv‡bv n‡q‡Q| Q‡Ki C †_‡K D  ch©šÍ wewµqv¸‡jv †µem P‡µ N‡U| GB P‡µ cvBiæwfK Gwm‡Wi ch©vqµwgK wewµqvi Øviv m„ó 2 Kve©b wewkó A¨vwmUvBj CoA gvB‡UvKwÛªqvq cÖ‡ek K‡i| A¨vwmUvBj CoA RvwiZ n‡q `yB AYy CO2 Drcbœ nq| CO2 QvovI G P‡µ GK AYy A¨vwmUvBj CoA †_‡K 3 AYy NADH + H+ Ges 2 AYy FADH2 Ges GK AYy GTP Drcbœ nq| AZGe cÖevnwPÎ Abymv‡i `yB AYy A¨vwmUvBj CoA  †_‡K Pvi AYy CO2, 6 AYy NADH + H+, `yB AYy FADH2 Ges `yB AYy GTP Drcbœ nq| G P‡µi mKj wewµqv gvB‡UvKwÛªqv‡Z N‡U| GB P‡µ me©‡gvU 24wU ATP  AYy Drcv`b nq| 
N.	 DÏxc‡Ki mevZ k¦m‡bi A  †_‡K D ch©šÍ GK AYy Møy‡KvR †_‡K †h msL¨K ATP  Drcbœ n‡e Zv Q‡K †`Lv‡bv n‡jv: 
	k¦m‡bi ch©vq
	wbU ATP  Drcv`b

	MøvB‡KvjvBwmm (A)
	2 AYy NADH2 = 6 ATP
2 AYy GTP	= 2 ATP

	A¨vwmUvBj CoA (C)
	2 AYy NADH2 = 6 ATP

	†µem Pµ (D) 
	6 AYy NADH2 = 18 AYy	= 18 ATP
2 AYy FADH2 	= 4 ATP
2 AYy GTP 	= 2 ATP

	
	  †gvU ATP 	= 38 ATP


cÖkœ -15  wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vI :
k¦m‡bi mgq †Kvl¯’ Lv`¨ RvwiZ n‡q Lv`¨¯’ ˆ¯’wZK kw³ MwZ ev Zvckw³iƒ‡c gy³ nq|
k¦m‡bi ivmvqwbK mvwe©K mgxKiYwU-
C6H12O6 + 6O2  6CO2 + 6H2O + kw³	
	[image: ]
	K.	C4 Dw™¢‡`i cÖ_g ¯’vqx †hŠMwU Kx?	1
L.	AMœ¨vkq‡K wgkªMÖwš’ †Kb ejv nq? e¨vL¨v Ki| 	2
M.	DÏxc‡Ki cÖwµqvwUi mv‡_ mv‡jvKms‡køl‡Yi cÖavb wZbwU cv_©K¨ †jL|	3
N.	DÏxc‡Ki wewµqvwUi we‡kølY agx© Av‡jvPbv Ki|	4


  15bs cª‡kœi DËi  
K.	C4  Dw™¢‡`i cÖ_g ¯’vqx †hŠMwU 4 Kve©bwewkó A·v‡jv GwmwUK GwmW|  
L.	k¦m‡bi mv‡_ †Kvl A½vYy gvB‡UvKwÛªqv m¤úwK©Z| k¦m‡bi Rb¨ cÖ‡qvRbxq GbRvBg¸‡jv GB †Kvl A½vYyi g‡a¨ Av‡Q| k¦m‡bi wØZxq I AZ¨šÍ ¸iæZ¡c~Y© avc †µem P‡µi wewµqv¸‡jv GRb¨ GB †Kvl A½vYyi g‡a¨B m¤úbœ nq|
M.	DÏxc‡Ki cÖwµqvwU n‡jv k¦mb| k¦m‡bi mv‡_ mv‡jvKms‡køl‡Yi cÖavb wZbwU cv_©K¨ wbgœiƒc :
	mv‡jvKms‡kølY
	k¦mb

	1.	G cÖwµqv †KejgvÎ †K¬v‡ivwdj hy³ meyR †Kv‡l w`‡bi †ejvq N‡U|
	1.	G cÖwµqv mg¯Í mRxe †Kv‡l w`evivwÎ N‡U|




	2.	Gi ivmvqwbK mgxKiY : 6CO2 + 12H2O 
	C6H12O + 6O2 + 6H2O
	2.	k¦m‡bi ivmvqwbK mgxKiY : C6H12O6  + 6O2 +  6CO2 + 6H2O + kw³

	3.	mv‡jvKms‡kølY †Kv‡li A½vYy †K¬v‡ivcøv‡÷i g‡a¨ N‡U Ges kw³‡K Lv‡`¨ Ave× K‡i|
	3.	k¦mb †Kv‡li A½vYy gvB‡UvKwÛªqvi g‡a¨ N‡U Ges kw³‡K wbM©Z K‡i|


N.	DÏxc‡Ki wewµqvwU mevZ k¦m‡bi| GwUi we‡kølYagx© Av‡jvPbv Ki‡Z n‡j Avgv‡`i k¦mb cÖwµqvi wewµqv¸‡jv D‡jøL Ki‡Z n‡e| mevZ k¦mb cÖwµqv mvaviYZ PviwU av‡c m¤úbœ nq| avc¸‡jvÑ
	avc-1 MøvB‡KvjvBwmm :  G av‡c GK AYy Møy‡KvR wewfbœ ivmvqwbK wewµqvq RvwiZ n‡q `yB AYy cvBiæwfK GwmW Drcbœ nq| G av‡c Pvi AYy ATP (`yB AYy LiP n‡q hvq) Ges `yB AYy NADH2  Drcbœ nq| wewµqv¸‡jv mvB‡UvcøvR‡g N‡U| 
	avc-2 : G av‡c cÖwZ AYy cvBiæwfK GwmW †_‡K Drcbœ nq GK AYy A¨vwmUvBj †Kv-G, GK AYy CO2 Ges `yB AYy NADH2|
	avc-3 : †µem P‡µ 2 Kve©b wewkó A¨vwmUvBj CoA RvwiZ n‡q `yB AYy CO2 Drcbœ K‡i| Kve©b WvBvA·vBW QvovI G P‡µ GK AYy A¨vwmUvBj CoA  †_‡K wZb AYy NADH2, GK AYy FADH2 Ges GK AYy GTP Drcbœ nq| AZGe, `yB AYy A¨vwmUvBj CoA †_‡K Pvi AYy CO2, 6 AYy NADH2, `yB AYy FADH2 Ges `yB AYy GTP Drcbœ nq| 
	avc Ñ4 : B‡jKUªb cÖevnZš¿ : G av‡c Dc‡i DwjøwLZ wZbwU av‡c Drcbœ NADH2, FADH2  RvwiZ n‡q ATP, cvwb, B‡jKUªb I †cÖvUb Drcbœ nq| G wewµqv¸‡jv gvB‡UvKwÛªqvq msNwUZ nq|


cÖkœ-16  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
C6H12O6 + O2  6CO2 + 6H2O + 38ATP
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	K.	Rxebxkw³ Kx?	1
L.	Av‡jvK wbf©i cÖwµqv I AÜKvi ch©vq Gi cv_©K¨¸wj D‡jøL Ki|	2
M.	DÏxc‡K DwjøwLZ cÖwµqvq Drcbœ kw³i wnmve Q‡Ki gva¨‡g †`LvI|	3
N.	D³ cÖwµqvwU evavMÖ¯Í n‡j Dw™¢‡`i g‡a¨ Kx cÖfve †dj‡e Zv we‡kølY Ki|	4


  16bs cª‡kœi DËi  
K.	Rxe KZ…©K Zvi †`‡n kw³ Drcv`b I e¨env‡ii †gŠwjK †KŠkjB n‡”Q Rxebxkw³|
L.	Av‡jvK wbf©i cÖwµqv I AÜKvi ch©vq Gi cv_©K¨¸wj wb‡P D‡jøL Kiv n‡jv :
	Av‡jvK wbf©i cÖwµqv
	AÜKvi ch©vq

	1.	Av‡jvi Dcw¯’wZ cÖ‡qvRb|
	1.	Av‡jvi Dcw¯’wZ cÖ‡qvRb †bB|

	2.	wewµqvwU †K¬v‡ivcøv‡÷i MÖvbvq N‡U|
	2.	wewµqvwU †K¬v‡ivcøv‡÷i †÷ªvgvq N‡U|

	3.	G‡ÿ‡Î O2 wbM©Z nq |
	3.	G‡ÿ‡Î O2 wbM©Z nq  bv|

	4.	NADP weRvwiZ nq|
	4.	NADPH2 RvwiZ nq bv|


M.	DÏxc‡K DwjøwLZ wewµqvwU k¦m‡b mvwe©K wewµqv mevZ k¦mb| G cÖwµqvq Aw·‡R‡bi Dcw¯’wZ‡Z k¦mwbK e¯‘ RvwiZ n‡q CO2, H2O I ATP Gi g‡a¨ kw³ mwÂZ _v‡K| wb‡P Q‡Ki gva¨‡g Drcbœ ATP Gi wnmve †`Lv‡bv n‡jvÑ
	k¦m‡bi ch©vq
	Drcvw`Z kw³
	e¨wqZ kw³
	wbU Drcvw`Z  kw³

	MøvB‡KvjvBwmm
	2 AYy NADH+H+ 4 AYy ATP
	2 AYy ATP
	6 ATP 
2 ATP 

	A¨vwmUvBj †Kv-G
	2 AYy NADH+H+
	
	6 ATP

	†µem Pµ
	6 AYy 
NADH+H+
2 AYy 
FADH2
2 AYy GTP
	
	18 ATP
4 ATP
2 ATP


	
	
	
	38 ATP (bxU †gvU ATP)


	GLv‡b,
	1 AYy NADH+H+ = 3 AYy ATP 
	1 AYy FADH2 = 2 AYy ATP 
	1 AYy GTP = 1 AYy ATP 
	Gfv‡e wZbwU av‡c †gvU 38 AYy ATP Drcbœ nq|
N.	cÖwµqvwU n‡jv mevZ k¦mb| mevZ k¦mbB n‡jv Dw™¢` I cÖvYxi ¯^vfvweK k¦mb cÖwKq| G cÖwµqvq k¦mwbK e¯‘ kK©iv RvwiZ n‡q †h kw³ Drcbœ K‡i Zv w`‡q Rx‡ei me ai‡bi wµqv-wewµqv I KvRKg© cwiPvwjZ nq| k¦m‡b wbM©Z CO2 Dw™¢‡`i cÖavb Lv`¨ kK©iv Drcv`‡bi Rb¨ mv‡jvKms‡køl‡Y e¨eüZ nq| G cÖwµqv Dw™¢‡` LwbR jeY cwi‡kvl‡Y mvnvh¨ K‡i| hv c‡ivÿfv‡e Dw™¢‡`i e„w× I Ab¨vb¨ ˆRweK cÖwµqv Pvjy iv‡L| Dw™¢‡`i †Kvl wefvR‡bi cÖ‡qvRbxq kw³ I wKQz Avbylw½K c`v_© G cÖwµqv †_‡KB Av‡m| ZvB G cÖwµqv Rx‡ei ˆ`wnK e„w×I wbqš¿Y K‡i| G cÖwµqv Dw™¢‡` wewfbœ Dcÿvi I ˆRe GwmW m„wó‡Z mnvqZv K‡i| Dc‡ii Av‡jvPbv n‡Z †`Lv hvq, mevZ k&mb cÖwµqv evavMÖ¯Í n‡j Dw™¢‡`i Rxeb aviY A_©vr Pjb, ÿqc~iY, e„w×, Rbb cÖf…wZ mKj RxeR KvR myôzfv‡e m¤úbœ n‡e bv|
cÖkœ-17  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
mv‡jvKms‡kølY cÖwµqvq Dw™¢` kK©iv RvZxq Lv`¨ cÖ¯‘Z K‡i hv w¯’wZkw³ wn‡m‡e mwÂZ _v‡K| k¦mb cÖwµqvq Lv‡`¨i w¯’wZkw³ Zvc I MwZkw³‡Z iƒcvšÍwiZ nq|
	[image: ]
	K.	d‡Uvdm‡dvivB‡jkb Kx?	1
L.	C3 I C4 Dw™¢` Kx?	2
M.	DÏxc‡K DwjøwLZ cÖwµqv `ywUi cv_©K¨ wbiƒcY Ki|	3
N.	DÏxc‡K DwjøwLZ cÖwµqvq kw³ Drcv`b cÖwµqvi avc¸‡jv e¨vL¨v Ki|	4


  17bs cª‡kœi DËi  
K.	ADP-Gi m‡½ A‰Re dm‡dU (Pi) wgwjZ n‡q ATP ˆZwii cÖwµqvB n‡jv d‡Uvdm‡dvivB‡jkb|
L.	†hme Dw™¢‡` CO2 weRvi‡Yi K¨vjwfb Pµ m¤úbœ nq Zviv n‡jv C3 Dw™¢`| GB P‡µi cÖ_g ¯’vqx c`v_© 3 Kve©bwewkó| Avevi, †hme Dw™¢‡` CO2 weRvi‡Y n¨vP I ¯ø¨vK Pµ m¤úbœ nq Zv‡`i ejv nq C4 Dw™¢`| n¨vP I ¯ø¨vK P‡µi cÖ_g ¯’vqx c`v_© 4 Kve©bwewkó A·v‡jv GwmwUK GwmW|
M.	DÏxc‡K DwjøwLZ cÖwµqv `ywU n‡jv mv‡jvKms‡kølY Ges k¦mb| cÖwµqv `ywUi g‡a¨ †ek wKQz cv_©K¨ cwijwÿZ nq| †hgb :
	mv‡jvKms‡kølY
	k¦mb

	1.	mv‡jvKms‡kølY GKwU RviY-weRviY cÖwµqv| H2O RvwiZ nq CO2 weRvwiZ nq|
	1.	k¦mb GKwU RviY cÖwµqv GLv‡b Rx‡ei mwÂZ Lv`¨ RvwiZ nq|

	2.	G cÖwµqvq Av‡jvK kw³ ivmvqwbK kw³‡Z cwiYZ nq|
	2.	k¦mb cÖwµqvq ivmvqwbK kw³ MwZkw³‡Z iƒcvšÍwiZ nq|

	3.	kw³ mwÂZ nq|
	3.	kw³ wbM©Z nq|

	4.	G cÖwµqv m~h©v‡jv‡Ki Dcw¯’wZ‡Z nq|
	4.	k¦mb wµqv w`bivZ memgqB nq|

	5.	mv‡jvKms‡køl‡Y kK©iv I O2 Drcbœ nq|
	mgxKiY :
	6CO2 + 12H2O C6H12O6 + 6H2O + 6O2
	5.	k¦m‡b cÖavbZ cvwb I CO2 Drcbœ nq|
	mgxKiY : 
	C6H12O6 + 6O2  6CO2 + 6H2O + kw³ (686 K. Cal)

	6.	ïaygvÎ †K¬v‡ivwdj wewkó Dw™¢‡` mv‡jvKms‡kølY N‡U|
	6.	k¦mb cÖwµqv mKj Dw™¢` I cÖvwY‡`‡n N‡U|


N.	DÏxc‡K DwjøwLZ kw³ Drcv`b cÖwµqvwU n‡jv k¦mb cÖwµqv| wKQz wbgœ‡kªwYi Dw™¢` e¨ZxZ cÖvq mKj Dw™¢‡` mevZ k¦m‡bi gva¨‡g kw³ Drcbœ nq| mevZ k¦mb cÖwµqvq kw³ Drcv`‡bi avc¸‡jv n‡jv :
	MøvB‡KvjvBwmm : GB cÖwµqvq GK AYy Møy‡KvR wewfbœ ivmvqwbK wewµqvq RvwiZ n‡q `yB AYy cvBiæwfK GwmW 2 AYy ATP I `yB AYy NADH2 Drcbœ K‡i|
	A¨vwmUvBj †Kv-G m„wó : G av‡c cÖwZ AYy cvBiæwfK GwmW ch©vqµwgK wewµqv †k‡l 2 Kve©bwewkó GK AYy A¨vwmUvBj †Kv-G, GK AYy CO2 Ges GK AYy NADH2 Drcbœ K‡i|
	†µem Pµ : G P‡µ CO2 Drcbœ nq| CO2 QvovI G P‡µ GK AYy A¨vwmUvBj †Kv-G †_‡K wZb AYy NADH2, GK AYy FADH2 Ges GK AYy GTP Drcbœ nq| AZGe `yB AYy A¨vwmUvBj †Kv-G †_‡K 4 AYy CO2, 6 AYy NADH2, 2 AYy FADH2 Ges 2 AYy GTP Drcbœ nq|
	B‡jKUªb cÖevnZš¿ : G cÖwµqvq DcwiD³ wZbwU av‡c Drcbœ NADH2, FADH2 RvwiZ n‡q ATP, cvwb, B‡jKUªb I †cÖvUb Drcbœ nq| DwjøwLZ avc¸wji g‡a¨ MøvB‡KvjvBwmm I A¨vwmUvBj †Kv-G m„wó mvB‡UvcøvR‡g N‡U| †µem Pµ I B‡jKUªb cÖevn Zš¿ gvB‡UKwÛªqvi g‡a¨ N‡U|
cÖkœ-18  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
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	K.	†µem Pµ Kv‡K e‡j?	1
L.	C3 I C4 P‡µi 2wU cv_©K¨ †jL|	2
M.	wPÎ A †Z msNwUZ ch©vqwU eY©bv Ki|	3
N.	cwi‡e‡ki fvimvg¨ iÿvq A cÖwµqvwUi ¸iæZ¡ we‡kølY Ki|	4


  18bs cª‡kœi DËi  
K.	mevZ k¦m‡bi †h P‡µ GK AYy A¨vwmUvBj CoA †_‡K 3 AYy NADH2, GK AYy FADH2, GK AYy GTP I `yB AYy CO2 Drcbœ nq †mB Pµ‡K ejv nq †µem Pµ|
L.	C3 I C4 P‡µi `ywU cv_©K¨ wb‡P D‡jøL Kiv n‡jv :
	C3 Pµ
	C4 Pµ

	1.	ivBey‡jvR 1, 5- wemdm‡dU n‡jv CO2 Gi MÖvnK c`v_©|
	1.	dm‡dvBbj cvBiæwfK GwmW n‡jv CO2 Gi cÖ_g MÖvnK c`v_©|

	2.	cÖ‡qvRbxq ZvcgvÎv 10-25 †m.
	2.	cÖ‡qvRbxq ZvcgvÎv 30-45 †m.


M.	wPÎ-A †Z Av‡jvK wbi‡cÿ ch©v‡qi C3 Pµ †`Lv‡bv n‡q‡Q| evqygÊ‡ji CO2 cÎi‡Ü«i ga¨ w`‡q †Kv‡l cÖ‡ek K‡i| †Kv‡l Aew¯’Z 5 Kve©bwewkó ivBey‡jvR 1, 5 WvBdm‡dU Gi mv‡_ CO2 wgwjZ n‡q 6 Kve©bwewkó A¯’vqx wK‡Uv GwmW ˆZwi nq hv mv‡_ mv‡_ †f‡O wZb Kve©bwewkó `yB AYy 3 dm‡dvwMømvwiK GwmW (3PGA) Drcbœ K‡i| Kv‡RB GB P‡µi cÖ_g ¯’vqx c`v_© wZb Kve©bwewkó 3 dm‡dvwMømvwiK GwmW e‡j G‡K C3 MwZc_ ejv nq| Av‡jvK ch©v‡q ˆZwi ATP I NADPH+H+ e¨envi K‡i 3 PGA, 3 dm‡dvwMømvivjwWnvBW I wWnvB‡Wªvw· Gwm‡Uvb dm‡dU ˆZwi nq| 3 dm‡dvwMømvivjwWnvBW I WvBnvB‡Wªvw· Gwm‡Uvb dm‡dU n‡Z µgvMZ wewfbœ wewµqvi gva¨‡g GKw`‡K kK©iv Ges Aciw`‡K ivBey‡jvR 1, 5 WvB dm‡dU ˆZwi n‡Z _v‡K| cybtms‡køwlZ ivBey‡jv‡R 1, 5 WvB dm‡dU cybivq GK AYy CO2 MÖnY K‡i K¨vjwfb P‡µ cÖ‡ek K‡i| A_©vr, 6 AYy CO2 †_‡K GK AYy Møy‡KvR ˆZwi nIqvi mgq K¨vjwfb Pµ Qqevi Nyi‡e| Gfv‡eB Av‡jvK wbi‡cÿ ch©v‡q CO2 Pµ m¤úbœ nq|
N.	DÏxc‡K A cÖwµqvwU Øviv mv‡jvKms‡kølY cÖwµqv‡K eySv‡bv n‡q‡Q hv cwi‡e‡ki fvimvg¨ iÿvq AZ¨šÍ ¸iæZ¡c~Y© f‚wgKv cvjb K‡i|
	mv‡jvKms‡kølY cÖwµqv mgMÖ RxeKz‡ji Rb¨ Acwinvh©| cÖK…wZ‡Z GKgvÎ meyR Dw™¢`B mv‡jvKms‡kølY cÖwµqvq Lv`¨ ˆZwi Ki‡Z cv‡i| †h‡nZz cÖvYx Zvi wb‡Ri Lv`¨ wb‡R ˆZwi Ki‡Z cv‡i bv ZvB mgMÖ cÖvwYKzj‡K m¤ú~Y©fv‡eB meyR Dw™¢‡`i Ici wbf©i Ki‡Z nq| Kv‡RB ejv hvq, c„w_exi mKj Dw™¢` I cÖvYxi Lv`¨ ˆZwi nq mv‡jvKms‡køl‡Yi gva¨‡g| cwi‡e‡ki fvimvg¨ iÿvq, we‡kl K‡i O2 I CO2 Gi mwVK AbycvZ iÿvq mv‡jvKms‡kølY cÖwµqv GK we‡kl f‚wgKv cvjb K‡i _v‡K| mKj Rxe k¦mb cÖwµqvq O2 MÖnY K‡i Ges CO2 Z¨vM K‡i| †KejgvÎ k¦mb cÖwµqv Pj‡Z _vK‡j evqygÊ‡j O2 M¨v‡mi ¯^íZv Ges CO2 M¨v‡mi AvwaK¨ †`Lv w`Z| wKš‘ meyR Dw™¢` mv‡jvKms‡kølY cÖwµqvq CO2 MÖnY K‡i Ges O2 Z¨vM K‡i e‡j GL‡bv evqygÊ‡j O2 I CO2 M¨v‡mi fvimvg¨ eRvq iv‡q‡Q| †eu‡P i‡q‡Q RxeKzj|
	ZvB ejv hvq †h, cwi‡e‡ki fvimvg¨ iÿvq A cÖwµqvwU A_©vr mv‡jvKms‡kølY cÖwµqvwUi ¸iæZ¡ e¨vcK|
cÖkœ-19  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
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	K.	cvBiæwfK Gwm‡Wi ms‡KZ †jL|	1
L.	mv‡jvKms‡køl‡Y m„ó O2 Gi Drm e¨vL¨v Ki| 	2
M.	wP‡Î msNwUZ cÖwµqvwU cÖevnwP‡Îi gva¨‡g e¨vL¨v Ki|	3
N.	wPÎ A I B Gi g‡a¨ cv_©K¨ D‡jøL K‡i †`LvI †h †KvbwU wkí mnvqK?	4


  19bs cª‡kœi DËi  
K.	cvBiæwfK Gwm‡Wi ms‡KZ n‡jv C3H4O3. 
L.	mv‡jvKms‡køl‡Y m„ó O2 Gi Drm cvwb| mvjdvi e¨vK‡Uwiqv cvwbi cwie‡Z© H2S M¨vm I CO2 e¨envi K‡i kK©iv I cvwb Drcbœ K‡i| wKš‘ †mLv‡b †Kv‡bv Aw·‡Rb wbM©Z nq bv| Z‡e mvjdvi AYy wbM©Z nq| Kv‡RB GLv‡b cÖgvwYZ nq †h, mv‡jvKms‡køl‡Y wbM©Z O2 Gi Drm cvwb|
M.	DÏxc‡Ki wewµqvwU n‡jv mevZ k¦mb cÖwµqvi| wewµqvwU wb‡P GKwU cÖevnwP‡Îi gva¨‡g †`Lv‡bv n‡jvÑ


N.	wPÎ A †Z mevZ k¦mb Ges wPÎ B †Z AevZ k¦mb †`Lv‡bv n‡q‡Q| G‡`i g‡a¨ D‡jøL‡hvM¨ cv_©K¨ we`¨gvb|
	mevZ k¦m‡b Aw·‡R‡bi cÖ‡qvRb n‡jI AevZ k¦m‡b Aw·‡R‡bi cÖ‡qvRb nq bv| mevZ k¦m‡b CO2 I H2O Drcbœ n‡jI AevZ k¦m‡b Lye Aí cwigvY CO2 Drcbœ nq| mevZ k¦m‡b cvwb Drcbœ n‡jI AevZ k¦m‡b nq bv| mevZ k¦m‡b A¨vj‡Kvnj ev j¨vKwUK GwmW Drcbœ nq bv| wKš‘ AevZ k¦m‡b Drcbœ nq|
	wKš‘ AevZ k¦m‡b CO2 I cvwb Drcbœ nq bv| Z‡e A¨vj‡Kvnj ev j¨vKwUK GwmW Drcbœ nq| j¨vKwUK GwmW dv‡g©‡›Uk‡bi gva¨‡g G cÖwµqvq `B, cwbi Drcvw`Z nq| iæwU ˆZwi‡Z G cÖwµqv e¨eüZ nq| B‡÷i AevZ k¦m‡bi d‡j A¨vj‡Kvnj I CO2 M¨vm ˆZwi nq| CO2 Gi Pv‡c iæwU duvcv nq| myZivs ejv hvq, wkí‡ÿ‡Î A A‡cÿv B A_©vr AevZ k¦mb wkí mnvqK|
cÖkœ-20  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
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	K.	d‡Uvdm‡dvivB‡jkb Kx?	1
L.	ˆRe gy`ªv ej‡Z Kx eyS? e¨vL¨v Ki|	2
M.	wPÎ-A Gi cÖwµqvwU ms‡ÿ‡c eY©bv Ki|	3
N.	Dfq cÖKvi k¦m‡b D³ avc Awfbœ n‡jI cieZ©x av‡cB wfbœZv †`Lv hvqÑ we‡kølY Ki|	4


  20bs cª‡kœi DËi  
K.	Av‡jvK kw³ e¨envi K‡i ATP ˆZwii cÖwµqvB n‡jv d‡Uvdm‡dvivB‡jkb|
L.	ATP †K ˆRe gy`ªv ejv nq|
	Rxeb cwiPvjbvi Rb¨ Rxe‡Kv‡l Z_v Rxe‡`‡n cÖwZwbqZ bvbviK‡gi ˆRe ivmvqwbK wewµqv N‡U| wKQz kw³mg„× †hŠM D”Pkw³ aviY K‡i Ges cÖ‡qvR‡b Gme wewµqvq kw³ †RvMvq †hgb : ATP, GTP, NAD, NADP, FADH2 BZ¨vw`| G‡`i g‡a¨ ATP kw³ Rgv iv‡L Ges cÖ‡qvRb Abymv‡i Ab¨ wewµqvq kw³ mieivn K‡i| G‡K ˆRe gy`ªv ejv nq|
M.	mevZ k¦mb : †h k¦mb cÖwµqvq Aw·‡R‡bi cÖ‡qvRb nq Gves k¦mwbK e¯‘ (kK©iv, †cÖvwUb, wjwcW, wewfbœ ai‡bi ˆRe GwmW) m¤ú~Y©fv‡e RvwiZ n‡q CO2, H2O I wecyj cwigvY kw³ Drcbœ K‡i Zv‡K mevZ k¦mb e‡j| mevZ k¦mbB n‡jv Dw™¢` I cÖvYxi ¯^vfvweK k¦mb cÖwµqv|
	 mevZ k¦m‡bi ivmvqwbK ms‡KZ wbgœiƒcÑ

[bookmark: _MON_1502353557][bookmark: _MON_1502353589][bookmark: _MON_1502353703]	C6H12O6 6CO2 + 6H2O kw³ (686 Kcal/mol)
	mevZ k¦mb cÖwµqvq GK AYy Møy‡KvR m¤ú~Y©iƒ‡c RvwiZ n‡q kw³ me©‡gvU Qq AYy CO2,evi AYy cvwb Ges 38 AYy ATP Drcbœ nq|
	AevZ k¦mb : †h k¦mb cÖwµqv Aw·‡R‡bi Abycw¯’wZ‡Z nq Zv‡K AevZ k¦mb e‡j A_©vr †h k¦mb cÖwµqvq †Kv‡bv k¦mwbK e¯‘ Aw·‡R‡bi mvnvh¨ QvovB †Kvl ga¨¯’ GbRvBg Øviv AvswkKiƒ‡c RvwiZ n‡q wewfbœ cÖKvi ˆRe †hŠM (B_vBj A¨vj‡Kvnj, j¨vKwUK GwmW BZ¨vw`), CO2 I mvgvb¨ cwigvY kw³ Drcbœ K‡i Zv‡K AevZ k¦mb e‡j|
	C6H12O6  2C2H5OH + 2CO2 + (56 Kcal/mol)
	†KejgvÎ KwZcq AYyRxe †hgb e¨vK‡Uwiqv, B÷ BZ¨vw`‡Z AevZ k¦mb n‡q _v‡K|
N.	DÏxc‡Ki avcwU n‡jv Dfq cÖKvi k¦m‡bi Awfbœ avc MøvB‡KvjvBwmm| G avcwU mevZ k¦mb I AevZ k¦m‡b Awfbœ| wKš‘ G avcwUi c‡ii avc¸‡jv Dfq cÖKvi k¦m‡b wfbœ| †hgbÑ mevZ k¦m‡b MøvB‡KvjvBwm‡mi c‡i wb‡gœv³ 3wU avc msNwUZ nqÑ
	A¨vwmUvBj †Kv-G m„wó : MøvB‡KvjvBwmm ch©v‡q m„ó cÖwZ AYy cvBiæwfK GwmW ch©vq µwgK wewµqv †k‡l 2 Kve©bwewkó GK AYy A¨vwmUvBj †Kv-G, 1 AYy CO2 Ges 1 AYy NADPH+H+ Drcbœ K‡i|
	†µem Pµ : G P‡µ GK AYy A¨vwmUvBj †Kv-G †_‡K 3 AYy NADH2, GK AYy FADH2 Ges GK AYy GTP Drcbœ nq| 
	B‡jKUªb cÖevnZš¿ : G cÖwµqvq Dc‡ii avc¸‡jv‡Z Drcbœ NADPH + H+, FADH2 RvwiZ n‡q ATP, cvwb, B‡jKUªb I †cÖvUb Drcbœ nq|
	Aciw`‡K, AevZ k¦m‡b ïay wb‡Pi avcwU msNwUZ nq|
	cvBiæwfK Gwm‡Wi Am¤ú~Y© RviY : G av‡c mvB‡UvcøvR‡g Aew¯’Z GbRvB‡gi Kvh©KvwiZvq cvBiæwfK GwmW Am¤ú~Y©iƒ‡c RvwiZ n‡q CO2 Ges B_vBj A¨vj‡Kvnj A_ev ïay j¨vKwUK GwmW Drcbœ K‡i|
	DcwiD³ eY©bv n‡Z †`Lv hvq, mevZ k¦mb I AevZ k¦m‡b MøvB‡KvjvBwmm avcwU Awfbœ n‡jI cieZ©x av‡cB wfbœZv †`Lv hvq|
cÖkœ-21  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
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	K.	ev‡qvGbvwR© Kv‡K e‡j?	1
L.	i³ msenbZš¿ ej‡Z Kx †evSvq?	2
M.	DÏxc‡Ki 2q ch©vqwU eY©bv Ki|	3
N.	gvbe mf¨Zvi AMÖMwZ‡Z cÖwµqvwUi f‚wgKv g~j¨vqb Ki|	4


  21bs cª‡kœi DËi  
K.	meyR Dw™¢` mv‡jvKms‡kølY cÖwµqvq †mŠikw³‡K ivmvqwbK kw³‡Z cwiYZ K‡i cÖ_‡g ATP I NADPH bvgK ˆRe †hŠ‡M Ave× K‡i| G¸‡jv‡K ejv nq ev‡qvGbvwR©|
L.	†h Z‡š¿i gva¨‡g gvbe‡`‡ni Af¨šÍ‡i i³ cwievwnZ nq Ges CO2 mg„× `~wlZ i³ avivevwnKfv‡e cwi‡kvwaZ n‡q O2 mg„× weï× i‡³ cwiYZ nq, Zv‡K i³ msenbZš¿ e‡j| i³ msenbZ‡š¿i cÖavb A½ n‡jv ürwcÊ| GQvovI wkiv, agwb I ˆKwkK bvwjKv G Z‡š¿i AšÍM©Z|
M.	DÏxc‡K mv‡jvKms‡kølY cÖwµqv †`Lv‡bv n‡q‡Q hvi 2q ch©vqwU n‡jv Av‡jvK wbi‡cÿ ch©vq| Av‡jvK wbi‡cÿ ch©v‡q †Kv‡bv Av‡jvi cÖ‡qvRb c‡o bv| Z‡e Av‡jvi Dcw¯’wZ‡ZI G ch©vq Pj‡Z cv‡i|
	Av‡jvK wbi‡cÿ ch©v‡q c~e©eZ©x ch©vq A_©vr Av‡jvK ch©v‡q Drcbœ ATP I NADPH + H+ Gi mnvqZvq CO2 weRvwiZ n‡q Kv‡e©vnvB‡WªU Drcbœ nq| meyR Dw™¢‡` CO2 weRvi‡Yi 3wU MwZc_ kbv³ Kiv n‡q‡Q| Gi g‡a¨ C3 A_©vr K¨vjwfb P‡µ 5 Kve©b wewkó ivBey‡jvR-1, 5-WvB dm‡dU Gi mv‡_ CO2 wgwjZ n‡q 6 Kve©b wewkó A¯’vqx wK‡Uv GwmW ˆZwi K‡i, hv mv‡_ mv‡_ †f‡O 3 Kve©b wewkó 3-dm‡dvwMømvwiK GwmW ˆZwi nq| AwaKvsk Dw™¢‡`B G Pµ m¤úbœ nq| Kve©b weRvi‡Yi Ab¨ Av‡iKwU MwZc_ n‡jv C4 A_©vr n¨vP I ¯ø¨vK Pµ| D‡jøL¨ †h, C3 Gi Zzjbvq C4 Dw™¢‡` mv‡jvKms‡køl‡Yi nvi I Drcv`b ÿgZv †ewk n‡q _v‡K|
N.	DÏxc‡Ki wP‡Î m~h©v‡jv‡Ki kw³ Øviv Dw™¢‡`i mv‡jvKms‡køl‡Yi †h wPÎiƒc †`Lv‡bv n‡q‡Q Zv c„w_exi mg¯Í RxeKzj Z_v gvbe‡Mvôxi Rb¨ GK wekvj Avkxe©v`|
	mv‡jvKms‡kølY ¸iæZ¡c~Y© ˆRe ivmvqwbK cÖwµqv| G cÖwµqvwU mwVKfv‡e bv NU‡j gvbylmn Ab¨vb¨ ci‡fvRx cÖvYx hviv wb‡Ri Lv`¨ ˆZwi Ki‡Z cv‡i bv Zv‡`i bvbvwea mgm¨v m„wó nZ| mv‡jvKms‡kølY cÖwµqvq Dw™¢` evqygÊj †_‡K CO2 MÖnY K‡i O2 Z¨vM K‡i| Aciw`‡K gvbylmn Ab¨vb¨ cÖvYx CO2 Z¨vM K‡i Ges O2 MÖnY K‡i k¦mb cÖwµqvq| Gfv‡e CO2 I O2 Gi cvi¯úwiK MÖnY I eR©‡b cwi‡e‡ki fvimvg¨ _v‡K| hw` mv‡jvKms‡kølY cÖwµqv e¨vnZ nq Z‡e evqygÊ‡j CO2 I O2 Gi  fvimvg¨ wVK _vK‡e bv| 
	GQvov Avgv‡`i e¨envh© e¯¿, wkímvgMÖx, Jla, wewfbœ ai‡bi R¡vjvwb cÖf…wZ Avgiv Dw™¢` †_‡KB †c‡q _vwK| Gme Dcv`vb mv‡jvKms‡kølY cÖwµqviB dj| ZvB mv‡jvKms‡kølY bv NU‡j aŸsm n‡e RxeRMZ Z_v gvbe mf¨Zv|
	Kv‡RB mv‡jvKms‡kølY Avgv‡`i Rb¨ AZ¨šÍ ¸iæZ¡c~Y© GKwU ˆRe ivmvqwbK cÖwµqv| A_©vr gvbe mf¨Zvi AMÖMwZ‡Z mv‡jvKms‡kølY cÖwµqvi ¸iæZ¡ Acwimxg|
cÖkœ-22  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :


	[image: ]
	K.	Rxebxkw³ Kx?	1
L.	mv‡jvKms‡kølY‡K RviY-weRviY cÖwµqv ejv nq †Kb?	2
M.	mv‡jvKms‡køl‡Yi wP‡Îi ch©vqwU e¨vL¨v Ki|	3
N.	mv‡jvKms‡køl‡Yi Rb¨ wP‡Îi Dcv`vbwU Acwinvh© hyw³ cÖ`k©b Ki|	4


  22bs cª‡kœi DËi  
K.	Rxe KZ…©K Zvi †`n kw³ Drcv`b I e¨env‡ii †gŠwjK †KŠkjB n‡”Q Rxebxkw³|
L.	mv‡jvKms‡kølY cÖwµqvq cvwb RvwiZ n‡q Aw·‡Rb gy³ K‡i Ges Kve©b WvBA·vBW weRvwiZ n‡q Møy‡KvR Drcbœ K‡i| ZvB mv‡jvKms‡kølY‡K RviY-weRviY cÖwµqv ejv nq|
M.	DÏxc‡K DwjøwLZ cÖwµqvwU A_©vr, mv‡jvKms‡køl‡Yi Av‡jvK wbf©i ch©vqwU wb‡P Av‡jvPbv Kiv n‡jv-
	Av‡jvKwbf©i ch©v‡qi Rb¨ Av‡jv Acwinvh©| G ch©v‡q †mŠikw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ nq| G cÖwµqvq ATP Ges NADPH + H+ Drcbœ nq| GB iƒcvšÍwiZ kw³ ATP Gi g‡a¨ mwÂZ nq| ATP Ges NADPH + H+ m„wó‡Z †K¬v‡ivwdj ¸iæZ¡c~Y© f‚wgKv cvjb K‡i| †K¬v‡ivwdj AYy Av‡jvKiwk¥i †dvUb †kvlY K‡i| †kvlYK…Z †dvUb n‡Z kw³ mÂq K‡i ADP Gi mv‡_ A‰Re dm‡dU wgwjZ n‡q ATP ˆZwi K‡i| ATP ˆZwii GB cÖwµqv‡K d‡Uvdm‡dvivB‡jkb e‡j|
	ADP + Pi  ATP
	d‡Uvdm‡dvivB‡jkb cÖwµqvq ATP Drcbœ nq| B‡jKUªb NADP-†K weRvwiZ K‡i ATP Ges NADPH + H+ Drcbœ K‡i|
N.	wP‡Îi Dcv`vbwU n‡jv m~h©v‡jvK| hv mv‡jvKms‡køl‡Yi Rb¨ Acwinvh©|
	cvwb I CO2 †_‡K kK©iv ˆZwii Rb¨ cÖ‡qvRbxq kw³i Drm m~h©v‡jvK| m~h©v‡jvK †K¬v‡ivwdj m„wó‡Z AskMÖnY K‡i| Gi cÖfv‡eB cÎiÜ« Db¥y³ nq, CO2 cvZvi Af¨šÍ‡i cÖ‡ek Ki‡Z cv‡i Ges Lv`¨ cÖ¯‘ZKi‡Y AskMÖnY K‡i| wKš‘ cvZvq †hUzKz Av‡jv c‡o Zvi AwZ mvgvb¨ AskB mv‡jvKms‡kølY cÖwµqvq e¨eüZ nq|
	Avevi, Av‡jvK eY©vwji jvj, bxj, Kgjv I †e¸wb AskUzKz‡ZB mv‡jvKms‡kølY fv‡jv nq| meyR I njy` Av‡jv‡Z mv‡jvKms‡kølY fv‡jv nq bv| GKwU wbw`©ó mxgv ch©šÍ m~h©v‡jv‡Ki cwigvY evo‡j mv‡jvKms‡køl‡Yi nviI †e‡o hvq, wKš‘ m~h©v‡jv‡Ki cwigvY AZ¨waK †e‡o †M‡j cvZvi Af¨šÍi¯’ GbRvBg bó n‡q hvq| †K¬v‡ivwdj Drcv`b Kg nq| d‡j mv‡jvKms‡køl‡Yi nviI K‡g hvq| mvaviY 400nm †_‡K 480nm Ges 680nm (b¨v‡bvwgUvi) Zi½ ˆ`N©¨ wewkó m~h©v‡jv‡K mv‡jvKms‡kølY me‡P‡q fv‡jv nq|
	DcwiD³ Av‡jvPbv †_‡K ejv hvq †h, mv‡jvKms‡køl‡Yi Rb¨ m~h©v‡jvK Acwinvh©|
cÖkœ-23  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :
C6H12O6 + 6O2  6CO2 + 6H2O + kw³ (38ATP)
	[image: ]
	K.	cvZvi †Kvb As‡k mv‡jvKms‡kølY nq?	1
L.	C3 I C4 MwZc‡_i g‡a¨ `ywU cv_©K¨ †jL|	2
M.	Dc‡ii cÖwµqvwU cÖevn wP‡Îi mvnv‡h¨ †`LvI|	3
N.	Rx‡ei mvwe©K wµqvKg© D‡jøwLZ cÖwµqv Øviv wbqwš¿Z we‡kølY Ki|	4


  23bs cª‡kœi DËi  
K.	cvZvi †g‡mvwdj wUmy¨‡Z mv‡jvKms‡kølY nq|
L.	C3 I C4 MwZc‡_i g‡a¨ `ywU cv_©K¨ wb‡P D‡jøL Kiv n‡jv :
	C3 MwZc‡_i cÖ_g ¯’vqx c`v_© n‡jv wZb Kve©b wewkó `yB AYy 3-dm‡dvwMømvwiK GwmW| Aciw`‡K C4 MwZc‡_i cÖ_g ¯’vqx c`v_© n‡jv 4- Kve©b wewkó A·v‡jv GwmwUK GwmW|
	C3 MwZc‡_ Dw™¢‡`i mv‡jvKms‡køl‡Yi nvi Ges Drcv`b ÿgZv Kg| Aciw`‡K C4 MwZc‡_ Dw™¢‡`i mv‡jvKms‡køl‡Yi nvi Ges Drcv`b ÿgZv Zzjbvg~jKfv‡e †ewk|
M.	m„Rbkxj 3 (N) bs cÖ‡kœi DËi †`L|
N.	Rx‡ei mvwe©K wµqvKg© DwjøwLZ cÖwµqv A_©vr k¦mb cÖwµqv Øviv wbqwš¿Z nq KviY Rx‡ei Rxeb aviY A_©vr Pjb, ÿqc~iY, e„w×, Rbb cÖf…wZ KvR¸‡jv myôzfv‡e Kivi Rb¨ kw³ cÖ‡qvRb|
	Dw™¢` †mŠikw³‡K kK©iv RvZxq Lv`¨e¯‘i g‡a¨ ˆ¯’wZK kw³iƒ‡c mÂq K‡i iv‡L| Lv‡`¨i g‡a¨ mwÂZ G cÖKvi kw³ Rxe Zvi Rxeb avi‡Yi Rb¨ mivmwi e¨envi Ki‡Z cv‡i bv| k¦m‡bi mgq Rxe‡`‡n we`¨gvb G ˆ¯’wZK kw³ Zvciƒ‡c D™¢‚Z n‡q kw³iƒ‡c gy³ nq Ges Rx‡ei wewfbœ kvixie„Ëxq Kv‡Ri Rb¨ cÖ‡qvRbxq kw³ †hvMvq| kK©iv RvZxq Lv`¨ e¨ZxZ †cÖvwUb, d¨vU Ges wewfbœ ˆRe GwmW k¦mwbK e¯‘iƒ‡c e¨eüZ nq| mRxe †Kv‡li mvB‡UvcøvRg I gvB‡UvKwÛªqv‡Z k¦mb cÖwµqv m¤úbœ nq| G ˆRe ivmvqwbK cÖwµqv Rxe‡`‡n †hŠwMK Lv`¨ `ªe¨ RvwiZ K‡i mij `ª‡e¨ cwiYZ K‡i Ges kw³ Drcbœ K‡i|
	ZvB ejv hvq, Rx‡ei mvwe©K wµqvKg© DwjøwLZ cÖwµqv A_©vr k¦mb cÖwµqv Øviv wbqwš¿Z|
cÖkœ-24  wb‡Pi DÏxcKwU c‡o cÖkœ¸‡jvi DËi `vI :


	[image: ]
	K.	m¤ú~iK Avwgl Kv‡K e‡j?	1
L.	gvbe‡`‡n KqwU jvjvMÖwš’ Av‡Q bvgmn †jL|	2
M.	DÏxc‡Ki cÖwµqvwU ms‡ÿ‡c eY©bv Ki|	3
N.	D³ cÖwµqvwUi mv‡_ mv‡jvKms‡køl‡Yi Zzjbvg~jK ch©v‡jvPbv Ki|	4


  24bs cª‡kœi DËi  
K.	†hme wgwkªZ Avwg‡l AvUwU A¨vgvB‡bv GwmW _v‡K Zv‡K m¤ú~iK Avwgl e‡j|
L.	gvbe‡`‡n QqwU jvjvMÖwš’ Av‡Q| G‡`i g‡a¨ Kv‡bi mvg‡b I wb‡P GK‡Rvov c¨v‡ivwUW MÖwš’, †Pvqv‡ji wb‡P GK‡Rvov g¨vw·jvwi MÖwš’ Ges wPey‡Ki wb‡P mve-wj½yqvj MÖwš’ Dcw¯’Z|
M.	DÏxc‡K DwjøwLZ cÖwµqvwU n‡jv k¦mb cÖwµqvi MøvB‡KvjvBwmm ch©v‡qi| hv AevZ I m evZ Dfq k¦m‡b N‡U| G ch©vqwU mvB‡UvcøvR‡g N‡U| mevZ k¦m‡bi cieZ©x ch©vq¸‡jv wbgœiƒc :
	A¨vwmUvBj †Kv-G m„wó : G av‡c cÖwZ AYy cvBiæwfK GwmW ch©vqµwgK wewµqv †k‡l GK AYy A¨vwmUvBj †Kv-G, GK AYy CO2 Ges GK AYy NADH2 Drcbœ K‡i|
	†µem Pµ : G P‡µ CO2 Drcbœ nq| CO2 QvovI G P‡µ GK AYy A¨vwmUvBj †Kv-G †_‡K wZb AYy NADH2, GK AYy FADH2 Ges GK AYy GTP Drcbœ nq| AZGe `yB AYy A¨vwmUvBj †Kv-G †_‡K 4 AYy CO2, 6 AYy NADH2, 2 AYy FADH2 Ges 2 AYy GTP Drcbœ nq|
	B‡jKUªb cÖevnZš¿ : G cÖwµqvq DcwiD³ wZbwU av‡c Drcbœ NADH2, FADH2 RvwiZ n‡q ATP, cvwb, B‡jKUªb I †cÖvUb Drcbœ nq|
N.	D³ cÖwµqvwU n‡jv mevZ k¦mb cÖwµqv hvi mv‡_ mv‡jvKms‡kølY cÖwµqvi eû Zzjbxq welq i‡q‡Q| mv‡jvKms‡kølY cÖwµqv ïay Dw™¢‡` m¤úbœ nq, wKš‘ mevZ k¦mb cÖwµqv me Rx‡e m¤úbœ n‡q _v‡K| mevZ k¦mb cÖwµqvq ivmvqwbK w¯’i kw³ MwZ kw³‡Z cwiYZ nq| Ab¨w`‡K mv‡jvKms‡kølY cÖwµqvq Av‡jvK kw³ ivmvqwbK w¯’i kw³‡Z cwiYZ nq| mv‡jvKms‡kølY cÖwµqvq kw³ wbM©Z nq wKš‘ mevZ k¦m‡b kw³ mwÂZ nq|
	m~h©v‡jv‡Ki Dcw¯’wZ‡ZB †Kej mv‡jvKms‡kølY cÖwµqv msNwUZ nq| Ab¨w`‡K mevZ k¦mb cÖwµqv w`b-ivZ PweŸk NÈvB msNwUZ nq| mv‡jvKms‡køl‡Yi cÖavb KuvPvgvj n‡jv cvwb I Kve©b WvBA·vBW wKš‘ mevZ k¦m‡bi cÖavb n‡jv RwUj Lv`¨`ªe¨, we‡kl K‡i kK©iv I Aw·‡Rb| mevZ k¦mb GKwU AcwPwZ cÖwµqv, Aciw`‡K mv‡jvKms‡kølY GKwU DcwPwZ cÖwµqv| mv‡jvKms‡kølY cÖwµqvq Dw™¢` Kve©b WvBA·vBW MÖnY K‡i Aw·‡Rb M„nxZ nq Ges me Rxe †_‡K Kve©b WvBA·vBW wbM©Z nq| †K¬v‡ivcøv‡÷B mv‡jvKms‡køl‡Yi me wewµqv N‡U _v‡K| wKš‘ mevZ k¦m‡bi cÖv_wgK ch©vq mvB‡UvcøvR‡g Ges †kl ch©vq gvB‡UvKwÛªqv‡Z N‡U|
	DcwiD³ Av‡jvPbvi †cÖwÿ‡Z ejv hvq †h, mv‡jvKms‡kølY I mevZ k¦mb cÖwµqv Rx‡ei Rb¨ DcKvix f‚wgKv cvjb Ki‡jI G‡`i g‡a¨ ˆemv`„k¨ jÿYxq|
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