
BDwbU- 8 

†Kvl ’̄ ˆRe imvqb 

†Kvl nj Rx‡ei Z_v, cÖvYx I Dw™¢‡`i MvVwbK Ges Kvh©µ‡gi GKK| Dw™¢` I cÖvYx GK‡Kvlx n‡Z eû‡Kvlx, Ges 
Zv‡`i †`‡ni MVb mij ev RwUj n‡Z cv‡i| me©cÖKvi RxweZ Dw™¢` I cÖvYxi †Kv‡l me©¶Y †Kvb bv †Kvb 
ivmvqwbK wewµqv P‡j| Rxe‡`‡n Dcw¯’Z ivmvqwbK `ªe¨ mg~n cÖavbZ ˆRe imvqb (organic chemicals)| 
G‡`i‡K ˆRweK c`v_©I (biochemical substances) ejv nq| G mg¯— ˆRweK c`v_© Rxe‡bi cÖ_g †_‡K †kl 
ch©š— wewfbœ cÖKvi cÖvYivmvqwbK wewµqv (biochemical reactions)i gva¨‡g Rx‡ei Rxeb avi‡bi Rb¨ wewfbœ 
cÖKvi wµqvKg© Pvjvq| G me wµqvKg© †Kv‡l nq Ges wewfbœ ai‡bi ˆRweK c`v_© cÖvYivmvqwbK wµqvK‡g© Ask 
†bq| e¯‘Z †Kvl GKwU ivmvqwbK KviLvbv| wewfbœ ˆeÁvwb‡Ki wewfbœ cÖKvi Avwe®‹v‡ii ga¨ w`‡q Rvbv †M‡Q 
†Kv‡li g‡a¨ †Kvb †Kvb ai‡bi ˆRe-ivmvqb Av‡Q Ges Zv‡`i KvR wK ai‡bi| Rxe‡Kv‡l cÖwZwbqZ †h me 
ivmvqwbK `ªe¨ wewfbœ cÖKvi cÖvY-ivmvqwbK Kg©Kv‡Û Ask MÖnY Ki‡Q Zv‡`i m¤ú‡K© wKQy cÖv_wgK Ávb _vKv 
GKvš— cÖ‡qvRb|  

cvV- 1t kK©iv (g‡bvm¨vKvivBW I WvBm¨vKvivBW) 

G cvV Aa¨qb †k‡l Avcwb 
♦ kK©ivi msÁv ej‡Z cvi‡eb| 
♦ g‡bvm¨vKvivBW wK Zv e¨vL¨v Ki‡Z cvi‡eb| 
♦ ivB‡evR m¤ú‡K© aviYv w`‡Z cvi‡eb| 
♦ WvBm¨vKvivBW m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 

Dw™¢‡`i meyR As‡k Dcw¯’Z †K¬v‡ivwdj m~‡h©i Av‡jvKkw³‡K ivmvqwbK kw³‡Z i“cvš—wiZ K‡i Ges cieZ©x‡Z H 
ivmvqwbK kw³ CO2 †K weRvixZ K‡i M−y‡KvR bvgK mij kK©iv ˆZix K‡i| cieZ©x‡Z M−y‡KvR n‡Z wewfbœ cÖKvi 
†hŠwMK I RwUj kK©iv ˆZix nq| kK©iv Dw™¢‡`i Lv`¨ wnmv‡e e¨eüZ nq Ges Dw™¢‡`i †Kv‡li MvVwbK ivmvqwbK 
`ªe¨ I cÖavbZ kK©iv RvZxq| 

M−y‡KvR, d«y‡±vR, my‡µvR, A¨vgvB‡jvR, A¨vgvB‡jv‡cKwUb ÷vP©, †m‡jvev‡qvR, †mjy‡jvR, ivB‡evR, ivBey‡jvR, 
j¨vK‡UvR, M¨vjvK‡UvR BZ¨vw` kK©iv †kªYxfz³ mij I RwUj ˆRe †hŠMmg~n| 

gvby‡li `yBwU cÖavb Pvwn`v, Lv`¨ I e¯¿| Gi cÖ‡qvRbxq Dcv`vb mg~n kK©iv RvZxq| Z…Zxq cÖavb Pvwn`v Avkª‡qi 
Rb¨ c„w_exi †ewkifvM gvbyl cÖavbZ Dw™¢‡`i Dci wbf©ikxj| GQvov Avgv‡`i wk¶v, mf¨Zv I ms¯‹…wZi Rb¨ 
wbZ¨ wbf©ikxj cÖ‡qvRbxq KvMR ˆZix nq †mjy‡jvR bvgK kK©iv n‡Z| wewfbœ wk‡í e¨eüZ KuvPvgvj kK©iv 
RvZxq|  

msÁv t Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb mgš^‡q MwVZ †h mg¯— ˆRe-‡hŠ‡M nvB‡Wªv‡Rb I Aw·‡R‡bi AbycvZ 2t1 
Zv‡`i‡K kK©iv ejv nq| Kv‡e©vnvB‡Wª‡Ui mvavib ms‡KZ CX(H2O)

y
, †hLv‡b X I Y Gi gvb GKB n‡Z cv‡i 

ev wfbœ n‡Z cv‡i Ges wfbœ n‡j Y Gi gvb X Gi gvb A‡c¶v Kg nq| 

D`vniY 

M−y‡KvR, d«z‡±vR, g¨v‡bvR, M¨vjvK‡UvR 
cÖf…wZ QqKve©b g‡bv m¨vKvivBW ❵ 

C6H12O6 ev C6(H2O)6 

my‡µvR, j¨vK‡UvR g‡ëvR, †m‡jvev‡qvR 
cÖf…wZ WvBm¨vKvivBW ❵ 

C12H22O11 ev C12(H2O)11 
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Kv‡e©vnvB‡Wª‡Ui cÖavb Drm nj Dw™¢¾ Lv`¨| †hgb- Pvj, Mg, f‚Æv, Avjy, wgwó Avjy, KPz BZ¨vw` ÷vP© ev †k¦Zmvi; 
†LRyi, AvOyi, Av‡cj cÖf…wZ M−y‡KvR; kvKmewR, †ej, ZigyR BZ¨vw` †mjy‡jvR; Avg, Kjv, Kgjv BZ¨vw` cvKv 
d‡j d«z‡±vR; wPwb, ¸o, wgQix, B¶z‡Z my‡µvR cÖf…wZ gvby‡li Rb¨ kK©ivi cÖavb Drm| 

kK©ivi †kªYx wefvM  
kK©iv‡K wZbwU †kªYx‡Z fvM Kiv nq 
h_v  (i) g‡bvm¨vKvivBW  

 (ii) Awj‡Mvm¨vKvivBW  
 (iii) cwj m¨vKvivBW  

i) g‡bvm¨vKvivBW (Monosaccharide) 

MÖxK kã mono A_© GK Ges saccharum A_© wPwb| kã `ywUi mgš^‡q monosaccharide kãwU ˆZwi 
n‡q‡Q| mij kK©ivi GKK‡K g‡bvm¨vKvivBW e‡j| 

†h mg¯— kK©iv‡K Av`ª©we‡k−lY Ki‡j Zv‡`i kK©ivi ¸Yv¸Y eRvq _v‡K bv Zv‡`i g‡bvm¨vKvivBW e‡j| 3 †_‡K 
10 Kve©b cigvYyhy³ mij kK©iv g‡bvm¨vKvivBW †kªYxi Aš—fy©³| Kve©b msL¨vi Dci wfwË K‡i G‡`i bvgKiY 
Kiv nq| h_v t 

Uªv‡qvR, †U‡UªvR, †c‡›UvR, †n‡·vR, ‡n‡ÞvR, AK‡UvR, b¨v‡bvR, †W‡KvR BZ¨vw`| 

Uªv‡qvR (Triose) t Uªv‡qvR g‡bvm¨vKvivB‡W Kve©‡bi msL¨v wZbwU| wM−‡mivjwWnvBW (C3H6O3) Ges 
WvBnvBWªw· A¨vwm‡Uvb nj h_vµ‡g Avj‡Wv I wK‡Uv Uªv‡qvR| Dw™¢‡` Giv dm‡dU G÷vi wnmv‡e weivR K‡i| 

†U‡UªvR (Tetrose) t †U‡UªvR g‡bvm¨vKvivB‡W PviwU Kve©b _v‡K| †hgb- C4H8O4| Gwi‡_ªvR nj GKwU †U‡UªvR 
g‡bvm¨vKvivBW| Gwi‡_ªvR 4 - dm‡dU wnmv‡e Giv Dw™¢‡` weivR K‡i| 

†c‡›UvR (Pentose) t cuvP Kve©b wewkó Kv‡e©vnvB‡WªU‡K ejv nq †c‡›UvR| D`vniY h_v- 

A¨vj‡Wv †c‡›UvR - ivB‡evR, wW-Aw·ivB‡evR, RvB‡jvR I A¨vivwe‡bvR| 

wK‡Uv †c‡›UvR - ivBey‡jvR, RvBjy‡jvR| 

G‡`i g‡a¨ ivB‡evR, wW-Aw· ivB‡evR I ivBey‡jvR Dw™¢‡`i Rb¨ we‡kl ¸i“Z¡c~Y©| 

ivB‡evR myMvi ivB‡evwbDwK¬K A¨vwmW (ribo nucleic acid=RNA) Gi Ask| RNA e¨ZxZ ivB‡evR ATP, 

NAD, NADP Gi coenzyme A (CoASH= CoA) BZ¨vw` †Kv-GbRvBg Ges FAD Gi Ask| 

2-wW-Aw·ivB‡evR (2-deoxyribose), 2-wW Aw·ivB‡evwbDwK¬K A¨vwmW (2-deoxyribonucleic 

acid=DNA) Z_v DNA Gi Ask| 

mv‡jvKms‡k−l‡Y ivBey‡jvR 1, 5- wemdm‡dU (ribulose 1, 5 - bisphosphate = ribulose 1, 5 

diphosphate) CO2  MÖnxZv wnmv‡e e¨eüZ nq| 

mv‡jvKms‡k−lY, k¦mb I wbDwK¬K A¨vwmW ms‡k−l‡Yi Rb¨ ivB‡evR myMvi we‡klfv‡e ¸i“Z¡c~Y©| 

†n‡·vR (Hexose) t Qq Kve©b wewkó g‡bvm¨vKvivBW‡K †n‡·vR ejv nq| M−y‡KvR, d«zK‡UvR, g¨v‡bvR I 
M¨vjvK‡UvR nj PviwU cÖavb †n‡·vR| M−y‡KvR I d«zK‡UvR Dw™¢` †Kv‡l gy³ A_ev RwUj Kv‡e©vnvB‡Wª‡Ui Ask 
wnmv‡e _v‡K| M−y‡KvR, g¨v‡bvR I M¨vjvK‡UvR n‡”Q A¨vj‡Wv‡n‡·vR Ges d«zK‡UvR n‡”Q wK‡Uv‡n‡·vR| 
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M−y‡KvR †Kv‡l gy³ Ae¯’vq A_ev dm‡dU G÷vixf‚Z (†hgb, M−y‡KvR 1-dm‡dU, M−y‡KvR 6-dm‡dU) Ae¯’vq _v‡K| 
M−y‡KvR cwjgvi wnmv‡e A¨vgvB‡jvR, A¨vgvB‡jv‡cKwUb, ÷vP©, M−vB‡Kv‡Rb, †mjy‡jvR cÖ¯‘Z K‡i| d‡ji im, 
dz‡ji †bKUvi Ges gay‡Z d«zK‡UvR Dcw¯’Z _v‡K| d«zK‡Uv‡Ri dm‡dU G÷vi (†hgb d«zK‡UvR 6-dm‡dU, d«zK‡Uv 
1,6-wemdm‡dU) k¦m‡bi M−vB‡KvjvBwmm ch©v‡q cvIqv hvq|  

wPÎ 8.1 t M−y‡KvR Gi AvbweK MVY 

ii) Awj‡Mvm¨vKvivBW (Oligosaccharide) t GKvwaK g‡bvm¨vKvivBW wb‡q MwVZ mij cÖK…wZi Kv‡e©vnvB‡WªU‡K 
Awj‡Mvm¨vKvivBW e‡j| mvaviYZ 2 †_‡K 8wU g‡bvm¨vKvivBW GK GKwU Awj‡Mvm¨vKvivBW MVb K‡i| GKvwaK 
g‡bvm¨vKvivBW Zv‡`i M−vB‡KvmvBwWK wjs‡KR (glaycosidic linkage=GKwU g‡bvm¨vKvivB‡Wi nvBWªw·j 
MÖ“‡ci mv‡_ Aci GKwU g‡bvm¨vKvivB‡Wi nvBWªw·j MÖ“‡ci mshyw³‡K M−vB‡KvmvBwWK wjs‡KR e‡j) w`‡q ci¯úi 
mshy³ _v‡K| Awj‡MvmvK¨vivBW¸wj‡K Zv‡`i g‡a¨ we`¨gvb g‡bvm¨vKvivB‡Wi msL¨v w`‡q †kªYxwefvM Kiv nq; 
†hgb `ywU g‡bvm¨vKvivBW _vK‡j Zv‡K WvBm¨vKvivBW e‡j| wZbwU _vK‡j UªvBm¨vKvivBW e‡j| PviwU _vK‡j 
†UUªvm¨vKvivBW e‡j BZ¨vw`| 

WvBm¨vKvivBW t `ywU g‡bvm¨vKvivB‡Wi mshyw³‡Z nq WvBm¨vKvivBW| †hgb- g‡ëŠR, my‡KªvR †m‡jv‡ev‡qvR, 
j¨vK‡UvR BZ¨vw`| 

my‡KªvR (Sucrose) t Dw™¢‡`i cÖavb WvBm¨vKvivBW nj my‡KªvR| GK AYy M−y‡KvR I GK AYy d«z‡±vR 
M−vB‡KvmvBwWK eÜbxi gva¨‡g GK AYy my‡µvR Drcbœ K‡i| GB eÜbx nevi mgq GK Aby cvwb DcRvZ `ªe¨ 
wnmv‡e †ei nq| Avgiv †h wPwb e¨envi Kwi Zv my‡µvR| 
 

mij dg~©jv t C6H12O6 + C6H12O6  C12H22O11 + H2O 

 M−y‡KvR  d«z‡±vR  my‡µvR   

GB my‡µvR †K Av`ª© we‡k−lY Ki‡j GK AYy M−y‡KvR I GK AYy d«z‡±vR Drcbœ nq| 

GLv‡b D‡j−L¨ †h M−y‡KvR I d«z‡±vR Df‡qB wiwWDwms myMvi| wKš‘ my‡µvR wiwWDwms myMvi bq| M−y‡Kv‡Ri 1bs 
Kve©‡b Kve©wbj MÖ“c (CHO hv wiwWDwms MÖ“c) _v‡K ZvB M−y‡KvR wiwWDwms myMvi ev weRviK MÖ“c| Aci w`‡K 
dz‡±v‡Ri 2bs Kve©‡b wK‡Uvb MÖ“c (C=O, wiwWDwms MÖ“c) _v‡K ZvB d«z‡±vR wiwWDwms myMvi weRviK MÖ“c| wKš‘ 
my‡µvR ev mvaviY wPwb MV‡bi mgq M−y‡Kv‡Ri 1bs Kve©b Zv d«z‡±v‡Ri 2bs Kve©b Gi gv‡S M−vB‡KvwmwWK eÛ ˆZwi 
Kiv‡Z `yB wUiB wiwWDwms MÖ“c ci¯ú‡ii mshyw³‡Z e¨eüZ nq ZvB my‡µvR wiwWDwms myMvi bq| Bnv bb 
wiwWDwms (non-reducing) myMvi ev AweRviK myMvi| 
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wPÎ 8.2 t d«z‡±vR Gi AvbweK MVb 

g‡ëvR (Maltose)t 
g‡ëvR bvgK WvBm¨vKvivB‡W `yBwU Avjdv M−y‡KvR ci¯ú‡ii mv‡_ M−vB‡KvwmwWK eÜbx‡Z hy³ nevi mgq cÖ_gwUi 
1bs Kve©b wØZxq M−y‡Kv‡Ri Pvi b¤^i Kve©‡bi mv‡_ †mZz ˆZwi K‡i Ges GK AYy cvwb †ewi‡q hvq| †h‡nZz wØZxq 
M−y‡KvRwUi 1bs Kve©b (†hLv‡b Kve©wbj MÖ“c ev wiwWDwms MÖ“c wQj) wewµqvi †mZz eÜ‡b Ask MÖnY K‡i bv ZvB 
g‡ëvR wiwWDwms myMvi weRviK myMvi| g‡ëvR‡K gë myMviI ejv nq| 
 

†m‡jvev‡qvR (Cellobiose)  

`yBwU β-D M−y‡KvR Zv‡`i g‡a¨ 
β-1,4 wjs‡KR w`‡q mshy³ n‡q 
GKwU †m‡jvev‡qvR ˆZwi K‡i| 
†m‡jvev‡qvR GKwU 
WvBm¨vKvivBW Ges GKwU 
wiwWDwms myMvi| cÖavbZ 
†mjy‡jvR bvgK cwjm¨vKvivBW I 
wjMwb‡bi AvswkK fvO‡bi mgq 
†m‡jvev‡qvR Drcbœ nq| 

wPÎ 8.3 t †m‡jvev‡qvR Abyi MVb (β-1,4 wjs‡KR) 

UªvBm¨vKvivBW (Trisaccharide) t 
†h mg¯— Awj‡Mvm¨vKvivBW wZbwU g‡bvm¨vKvivBW Gi mshyw³i d‡j MwVZ Zv‡K UªvBm¨vKvivBW e‡j| GKwU 
UªvBm¨vKvivBW‡K Av`ª© we‡k−lY Ki‡j wZb AYy g‡bvm¨vKvivBW cvIqv hvq| 

D`vniY i¨vwd‡bvR (Raffinose)  

 

C18H32O16+2H2O Av`ª©we‡k−lY C6H12O6 + C6H12O6 + C6H12O6 

i¨vwd‡bvR  M−y‡KvR  d«z‡±vR  M¨vjvK‡UvR 

myZivs i¨vwd‡bv‡R wZbwU wZb cÖKvi g‡bvm¨vKvivBW _v‡K| 
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mvims‡¶c 

♦ Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb mgš^‡q MwVZ †h mg¯— ˆRe-‡hŠ‡M nvB‡Wªv‡Rb I Aw·‡R‡bi AYycvZ 2t1 
Zv‡`i‡K kK©iv ev Kv‡e©vnvB‡WªU e‡j| kK©ivi mvaviY ms‡KZ Cx(H2O)y| 

♦ kK©iv‡K wZbwU †kªYx‡Z fvM Kiv hvq, h_v- g‡bvm¨vKvivBW, Awj‡Mvm¨vKvivBW I cwjm¨vKvivBW| 
♦ 3 †_‡K 10 Kve©b cigvYyhy³ mij kK©iv‡K g‡bvm¨vKvivBW e‡j| `ywU g‡bvm¨vKvivB‡Wi mshyw³‡Z WvB 

m¨vKvivBW ˆZwi nq| 

cv‡VvËi g~j¨vqb- 1 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  kK©ivq nvB‡Wªv‡Rb I Aw·‡R‡bi AbycvZ KZ _v‡K? 
 K. 4t3  L. 3t2 
 M. 2t1  N. 1t2 

2|  wb‡Pi †KvbwU g‡bvm¨vKvivBW bq? 
 K. my‡KªvR  L. M−y‡KvR 
 M. Uªv‡qvR  N. †c‡›UvR 

3|  wb‡Pi †KvbwU WvBm¨vKvivBW? 
 K. M−y‡KvR  L. †n‡ÞvR 
 M. Uªv‡qvR  N. j¨vK‡UvR 
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cvV- 2 t kK©iv (cwjm¨vKvivBW) I wjwcW  
G cvV Aa¨qb †k‡l Avcwb 
♦ cwjm¨vKvivBW wK Zv e¨vL¨v Ki‡Z cvi‡eb| 
♦ cwjm¨vKvivB‡Wi KvR D‡j−L Ki‡Z cvi‡eb| 
♦ wjwcW wK ej‡Z cvi‡eb| 
♦ wjwc‡Wi ivmvqwbK Dcv`vb I KvR eY©bv Ki‡Z cvi‡eb| 

cwjm¨vKvivBW (polysaccharide) 

MÖxK kã poly (A‡bK ev eû) Ges saccharum (wPwb/kK©iv) kã `yBwUi mgš^‡q polysaccharide kãwU ˆZwi 
n‡q‡Q| 

Z‡e †ewki fvM †¶‡Î K‡qKkZ g‡bvm¨vKvivB‡Wi mshyw³‡Z cwjm¨vKvivBW ev eû kK©iv ˆZwi nq| 
cwjm¨vKvivBWmg~n g‡bvm¨vKvivB‡Wi cwjgvi|  

cwjm¨vKvivBWmg~n D”P AvbweK IRb wewkó Kv‡e©vnvB‡WªU| Giv mvaviYZ A-Dò cvwb‡Z `ªeYxq bq| Giv ¯^v‡` 
wgó bq ev ¯^v`wenxb| G‡`i‡K AkK©ivI ejv nq| 

cwjm¨vKvivB‡Wi ivmvqwbK ms‡KZ (C6H10O5)n| ÷vP© ev †k¦Zmvi, M−vB‡Kv‡Rb ev cÖvYxR †k¦Zmvi, †mjy‡jvR, 
†W·vUªb, BwbDwjb cÖf…wZ cwjm¨vKvivB‡Wi D`vniY| MVbMZ GK‡Ki wfwË‡Z cwjm¨vKvivBW‡K wbæwjwLZ 
K‡qKwUfv‡M fvM Kiv hvq− 
i) M−y‡Kvmvb (glucosan) t ïaygvÎ M−y‡KvR AYy Øviv MwVZ| 
ii) d«z‡±vmvb (fructosan) t ïaygvÎ d«z‡±vR AYy Øviv MwVZ| 
iii) M¨vjvKUvb (galactan) t ïaygvÎ M¨vj¨vK‡UvR AYy Øviv MwVZ| 
iv) †n‡·vmvb (hexosan) t wewfbœ cÖKvi 6 Kve©b g‡bvm¨vKvivBW AYy Øviv MwVZ| 

÷vP© (starch) t ÷vP© GK cÖKvi cwjm¨vKvivBW| Dw™¢‡` ÷vP© ev †k¦Zmvi mwÂZ Lv`¨ wnmv‡e _v‡K| Gi mvaviY 
ms‡KZ (C6H10O5)n | AmsL¨ ∝-D M−y‡KvR w`‡q ÷vP© MwVZ| 

Dw™¢‡`i cÖvq mKj As‡k ¶z`ª AvK…wZi ÷vP© `vbv wnmv‡e _v‡K| imvj g~‡j, f‚wbæ¯’ Kv‡Û, mv¸ Mv‡Qi g¾vq Ges 
avb, Mg, f‚Æv, he, KvDb cÖf…wZ Lv`¨ k‡m¨i mÂqx A‡½ ÷vP© Rgv _v‡K| 

÷vP© Gi ag© t ÷vP© MÜnxb, eY©nxb I ¯^v`nxb A`vbv`vi KwVb c`v_©| ÷v‡P© `ywU Dcv`vb _v‡K, AvgvB‡jvR 

(amylose) I A¨vg¨vB‡jv‡cKwUb (amylopectin)| ÷vP© Gi †gvU IR‡bi kZKiv 20 fvM A¨vgvB‡jvR Ges 
evKx kZKiv AvwkfvM A¨vgvB‡jv‡cKwUb| A¨vgvB‡jvR Ask cvwb‡Z wKQyUv `ªeYxq wKš‘ A¨vgvB‡jv‡cKwUb Ask 
cvwb‡Z A`ªeYxq| 

D‡j−L¨ wewfbœ Dr‡mi ÷v‡P© A¨vgvB‡jv‡Ri cwigvY kZKiv k~Y¨ †_‡K kZKiv 40 fvM| 

Av‡qvwWb `ªe‡Yi ms¯ú‡l© ÷vP© bxj ev Kvj‡P bxj aviY K‡i| 

wPÎ 8.4 t ÷vP© Gi AvYweK MVb 

 



 evsjv‡`k Db¥y³ wek¦we`¨vjq 

Dw™¢`weÁvb 157 

cÖ‡Z¨KwU ÷vP© KYv †`wL‡Z ¯—ixf‚Z (stratified). ÷vP© KYvi g‡a¨ cvwbi wewfbœZvi Rb¨ Nb‡Z¡i cv_©K¨ nq Ges 
Bnvi d‡j GKwUi ci GKwU Kwiqv ¯—‡ii web¨vm nq|  

nvBjvg (Hilum) bvgK GKwU we›`y‡K †K›`ª K‡i ÷v‡P©i KYv¸wj MwVZ nq| nvBjvg we›`yi Ae¯’vb †f‡` ÷vP© 
KYv¸wj cvk¦©‡Kw›`ªK (eccentric) ev ga¨‡Kw›`ªK (concentric)| A‡bK mgq KYv¸wj mij A_ev †hŠwMK| ÷vP© 
KYv¸wj hLb ci¯úi c„_K _v‡K ZLb Dnvw`M‡K mij KYv Ges hLb `yB ev Z‡ZvwaK `vbv GK‡Î _v‡K ZLb 
Zv‡K †hŠwMK KYv e‡j| 

†mjy‡jvR (cellulose) 

Dw™¢`‡Kv‡li cÖvPxi †mjy‡jvR bvgK cwjm¨vKvivBW w`‡q MwVZ ZvB †mjy‡jvR‡K MvVwbK cwjm¨vKvivBW ejv nq| 

e„‡¶i KvVv‡gv cÖavbZ †mjy‡jvR I wjMwbb mgš^‡q MwVZ| AmsL¨ β M−y‡KvR β1,4 wjs‡KR Øviv hy³ n‡q 
†mjy‡jvR AYy MVb K‡i| 

†mjy‡jvR AYyi AvbweK ms‡KZ ÷v‡P©i b¨vq (C6H10O5)n, †hLv‡b n Gi gvb AmsL¨| Zyjvi 90-95 fvMB 
†mjy‡jvR Ges Kv‡Vi 50-60 fvMB †mjy‡jvR| 

†mjy‡jvR Gi ag© t †mjy‡jvR ¯^v`nxb Ges 
AweRviK cwjm¨vKvivBW, GwU cvwb‡Z 
A`ªeYxq| Gi AvbweK IRb `yBj¶ n‡Z 
`kj¶ ev ZviI †ewk| 
Av‡qvwW‡bi ms¯ú‡k© GwU bxj ev Kvj‡P 
bxj eY© aviY K‡i bv| 
 
 
 

 
 

wPÎ 8.5 t †mjy‡jvR Gi MVb 

†mjy‡jv‡Ri e¨envi  
1. †mjy‡jvR Dw™¢‡`i †KvlcÖvPxi MVb K‡i| 
2. Zyjv, wj‡bb, †iqb, hv e¯¿ wk‡í e¨eüZ nq, Zv †mjy‡jvR ev †mjy‡jvR RvZxq| 
3. wewfbœ Kv‡R †h KvV e¨eüZ nq Zv cÖavYZ †mjy‡jvR I wjMwbb| 
4. KvMR, wdëvi KvMR †mjy‡jvR w`‡q ˆZwi| 
5. gvbylmn AwaKvsk cÖvYx †mjy‡jvR nRg Ki‡Z cv‡i bv| KwZcq Mevw` cï †mjy‡jvR Lv`¨ wnmv‡e e¨envi 

K‡i nRg Ki‡Z cv‡i KviY Gme Mevw` cïi A‡š¿ Aew¯’Z wKQy e¨vK‡Uwiqv †mjy‡jR bvgK GbRvBg ˆZwi 
K‡i Ges H GbRvBg †mjy‡jvR k„•Lj †f‡½ M−y‡KvR AYy c„_K Ki‡Z m¶g| kvgyK I DB †cvKvi A‡š¿ 
†mjy‡jR Dcw¯’Z ZvB Zviv †mjy‡jvR Lv`¨ wnmv‡e e¨envi Ki‡Z cv‡i| 

M−vB‡Kv‡Rb (Glycogen) t M−vB‡Kv‡Rb GK cÖKvi cywóRvZ cwjm¨vKvivBW| GwU cÖvwY‡`‡ni cÖavb mwÂZ Lv`¨| 
G‡K cÖvYxR ÷vP© (animal starch) I ejv nq| bxjvf meyR ˆkevj I QÎv‡Ki Lv`¨ wnmv‡e M−vB‡Kv‡Rb eZ©gvb| 
Gi AvbweK ms‡KZ (C6H10O5)n| Aeqenxb (amorphous) Ae¯’vq Bnviv mvB‡Uvc−vR‡g Qwo‡q _v‡K| 

M−vB‡Kv‡Rb Gi AvbweK MVb A‡bKvs‡k A¨vgvB‡jv‡cKwUb Gi Abyiƒc| GwU Nbfv‡e kvLvwš^Z| ∝-D-M−y‡KvR 
w`‡q M−vB‡Kv‡Rb ˆZix nq| 

M−vB‡Kv‡Rb Gi ag© t GwU cvwb‡Z `ªeYxq| Av‡qvwW‡bi ms¯ú‡k© M−vvB‡Kv‡Rb †e¸Yx A_ev jvjeY© aviY K‡i| 
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Bbywjb (Inulin) 

wKQy msL¨K Dw™¢‡` mwÂZ Lv`¨ wnmv‡e ÷vP© _v‡Kbv, ÷v‡P©i cwie‡Z© Bbywjb (Inulin) _v‡K| m~h©gyLx RvZxq 
Dw™¢`‡MvÎ (Compositae) †Z Bbywjb _v‡K| Wvwjqv, wP‡Kvwi Ges †Ri“Rv‡jg AvwU©‡PvK Dw™¢` mg~‡ni f‚wbæ¯’ 
K‡›` Bbywjb _v‡K| 

Bbywjb AkvLvwÂZ cwjgvi| GLv‡b cÖvq 30-40 wU d«z‡±vR BDwbU β-2,1 wjs‡K‡R Ave×| Av`ª© we‡k−lY Ki‡j 
Bbywjb n‡Z LvwbKUv M−y‡KvRI cvIqv hvq| 

Bbywjb `ªeYxq Kv‡e©vnvB‡WªU| A¨vj‡Kvnj ev cvZjv wM−mvwi‡b Wzwe‡q ivL‡j Bbywjb †Kv‡li g‡a¨ ev cÖvPx‡i 
PvBwbR cvLvi b¨vq ùwU‡K cwiYZ nq| Bnv‡`i ivmvqwbK ms‡KZ (C6H10O5)n | 

wjwcW (Lipid)  

wjwcW Dw™¢` I cÖvwY‡`‡n Dcw¯’Z ¸i“Z¡c~Y© ˆReivmvqwbK c`v_© mg~n|  

wjwcW Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb mgš^‡q MwVZ wKš‘ GLv‡b Zzjbvg~jKfv‡e Kv‡e©vnvB‡WªU n‡Z Kg Aw·‡Rb 
_v‡K| wjwcW m¤ú„³ ev Am¤ú„³ †hŠwMK c`v_©| GwU cvwb‡Z A`ªeYxq wKš‘ B_vi, ˆRe `ªve‡K `ªeYxq| wjwcW 
mvaviYZ wM−‡mij I d¨vwU A¨vwm‡Wi G÷vi| 

wjwc‡Wi Av‡cw¶K ¸i“Z¡ cvwb A‡c¶v Kg Ges †mR‡b¨ wjwcW cvwb‡Z fvmgvb _v‡K| Mjbv¼, AvbweK IRb 
Ges m¤ú„³Zv I Am¤ú„³Zvi Dci wbf©i K‡i| 

Dw™¢`‡`‡n dj I ex‡R AwaK cwigv‡Y wjwcW mwÂZ `ªe¨ wnmv‡e _v‡K| 

Drm t mwilv, mqvweb, wZj, wPbvev`vg, †iwo ev †f‡iÛv, bvwi‡Kj, cvg-A‡qj exR BZ¨vw` Dw™¢¾ `ª‡e Dw™¢¾¨ 
d¨vU Ges gvQ, gvsm, gvLb, `ya, wN, Pwe©, wWg BZ¨vw` `ª‡e¨ cÖvwYR d¨vU cvIqv hvq| 

wjwcW Gi KvR  
1. Pwe© I †Zj RvZxq wjwcW Dw™¢` I cÖvwY‡`‡n mwÂZ Lv`¨ wnmv‡e Rgv _v‡K| †Zjex‡R †h wjwcW Rgv _v‡K 

Zv A¼z‡iv`Mg Kv‡j Lv`¨i“‡c e¨eüZ nq| 
2. †Kv‡li wSwj−c`©vq wewfbœ wjwcW, h_v dm‡dvwjwcW I M−vB‡KvwjwcW _v‡K| 
3. †gvg RvZxq wjwcW cvZvq wKDwUKj ¯—i ˆZix K‡i Ges Zvi d‡j cÖ‡¯^`‡bi nvi n«vm cvq| 

AvbweK MVb Abymv‡i wjwcW‡K cÖavbZ cuvPfv‡M fvM Kiv hvq (1) UªvBwM−‡mivBW (triglyceride) ev 
wbDUªvjwjwcW (neutral lipid), (2) dm‡dvwjwcW (phospho lipid), (3) M−vB‡KvwjwcW (glycolipid), (4) 
Uviwcb‡qWmg~n (terpenoids), (5) †gvg ev Iqv· (wax)| 

1| Pwe© (Fat) I †Zj (Oil) t GKwU wZb Kve©bwewkó A¨vj‡Kvnj wM−‡mij (glycerol) I d¨vwU A¨vwmW GK‡Î 
wgwjZ n‡q G÷vi ˆZix K‡i Ges Zv‡K wM−‡mivBW (glyceride) ejv nq| wM−‡mi‡ji m‡½ GKwU, `yBwU ev wZbwU 
d¨vwU A¨vwmW G÷vi ˆZix Ki‡Z cv‡i| wM−‡mi‡ji wZbwU Kve©‡bi †h †Kvb GKwUi mv‡_ ïay GK AYy d¨vwU 
A¨vwmW hy³ n‡j Zv‡K g‡bvwM−‡mivBW (mono glyceride) e‡j| GB mgq GK AYy cvwb †ei n‡q hvq| 
 

CH2OH 
| 

CHOH+Fattyacid              CH2O-C(CH2)nCH3+H2O 
| 

CH2OH O 

wM−‡mi‡ji wZbwU Kve©‡bi †h †Kvb `yBwUi mv‡_ `yB Aby d¨vwU A¨vwmW hy³ n‡j Zv‡K WvBwM−‡mivBW e‡j, GB 
mshyw³i d‡j `yB AYy cvwb †ei n‡q hvq| wM−‡mi‡ji wZbwU Kve©‡bi me KqwUi mv‡_ d¨vwU A¨wmW hy³ n‡j Zv‡K 
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UªvBwM−‡mivBW ev wbDUªvj d¨vU (neutral fat) e‡j| UªvBwM−‡mivBW `yBiKg (1) Pwe© I (2) †Zj| †Zj I Pwe© 
UªvBwM−‡mivB‡Wi D`vniY| 

Pwe© 200 †m. ZvcgvÎvq KwVb Ae¯’vq _v‡K Ges †Zj 200 †m. ZvcgvÎvq Zij Ae¯’vq _v‡K| 

Pwe©i d¨vwU A¨vwmW mg~n m¤ú„³ Ges †Z‡ji d¨vwU A¨vwmWmg~n Am¤ú„³ ev Lye Kg m¤ú„³| 

Pwe© I †Zj dj I ex‡R mwÂZ Lv`¨i“‡c Rgv _v‡K| ex‡Ri A¼z‡iv`M‡gi mgq Gme wjwcW RvZxq mwÂZ Lv`¨ 
Kv‡e©vnvB‡Wª‡U i~cvš—wiZ n‡q ew×©òz Pvivi Lv`¨ †RvMvq| 

2| dm‡dvwjwcW t wM−‡mij, `yB AYy d¨wU A¨vwmW I GK AYy dm‡d‡Ui mgš^‡q MwVZ wjwcW‡K dm‡dvwjwcW 
ejv nq| dm‡dvwjwcW GKcÖKvi †hŠwMK wjwcW A_©vr GB wjwc‡W A‡øn c`v_© wgwkªZ _v‡K| 

dm‡dvUvBwWK A¨vwmW (phosphotidic) GKwU mijZg dm‡dvwjwcW, wKš‘ Bnv Dw™¢‡` gy³ Ae¯’vq cvIqv hvq 
bv; GwU Ab¨vb¨ dm‡dvjwcW ˆZwii ga¨eZ©x e¯‘ wnmv‡e KvR K‡i| 

†jwmw_b (lecithin), †Kdvwjb (cephalin), c−vRgv‡jv‡Rb (plasmalogen), BZ¨vw` dm‡dvwjwcW| 
dm‡dvUvBwWK A¨vwm‡W dm‡dU AskwU †Kvwjb (cholin) Øviv G÷vixf‚Z n‡j dm‡dvwjwcWwU †jwmw_b bv‡g 
cwiwPZ nq| Abyi“cfv‡e dm‡dvUvBwWK A¨vwm‡Wi dm‡dU eM©wU B_vbj A¨vgvBb (ethanol amine) Øviv 
G÷vixf‚Z n‡j Zv‡K †Kdvwjb ejv nq| 

KvR  
(i)  Dw™¢` †Kv‡li me©cÖKvi wSwj− (h_v- †KvlwSwj−, †K¬v‡ivc−v÷, gvB‡UvKbwWªqv, †Uv‡bvc−v÷ G‡Ûvc−vRwgK 

†iwUKzjvg, wbDwK¬qvi †gg‡eªb cÖf…wZi wSwj− ev †gg‡eªb) ˆZwii Dcv`vb wnmv‡e dm‡dvwjwcW _v‡K  
 (ii)  Dc‡iv³ wewfbœ †Kvl A½vbyi wSwj−i ga¨ w`‡q wewfbœ A‰Re c`v‡_©i Avq‡bi evnK wn‡me dm‡dvwjwcW 

e¨eüZ nq| 
(iii)  K‡qKwU GbRvB‡gi cÖm‡_wUK MÖ“cwnmv‡e dm‡dvwjwcW _v‡K| 
(iv)  dm‡dvwjwcW i³ RgvU euva‡Z mnvqZv K‡i| 

3| M−vB‡KvwjwcW (Glycolipids)  

†h wjwcWmg~‡n wM−‡mi‡ji Avjdv (alpha=∝) Ae¯’v‡bi nvB‡Wªvw·j MÖ“‡ci mv‡_ M−vB‡KvmvBwWK eÜbx Øviv 
M−y‡KvR ev M¨vjvK‡UvR hy³ _v‡K Zv‡K M−vB‡KvwjwcW ejv nq| Dw™¢‡`i mv‡jvKms‡k−YKvix A‡½ M−vB‡KvwjwcW 
†ewk cwigv‡Y mwÂZ _v‡K| 

KvR t Dw™¢‡`i mv‡jvK ms‡k−l‡Y M−vB‡Kvwjwc‡Wi f‚wgKv Av‡Q| 

4| Uviwcwb‡qW wjwcW (Terpenoids ev Terpenoid lipid)  

Dw™¢‡` 5-Kve©b wewkó AvB‡mvwcÖb (isoprene C5H8) GKK `yB n‡Z eûevi ms‡hvwRZ n‡q †h wjwcW MVb K‡i 
Zv‡K Uviwcb‡qW ejv nq| 

wewfbœ cÖKvi Uviwcb‡qW Dw™¢‡` cvIqv hvq h_v- g‡bvUviwcbm (monoterpenes) `ywU AvB‡mvwcÖb GK‡Ki 
†hŠM| Gi d‡j 10 Kve©b wewkó wewfbœ cÖKvi DØvqx ˆZj (volatile oil), Ges cvZv, dzj I d‡ji myMÜ 
g‡bvUviwcb RvZxq| h_v- †Mvjv‡ci wbh©vm ev AvZi, wewfbœ †jeyi cvZv I d‡ji myMÜ; BDK¨vwjcUvm, †jeyNvm 

(lemon grass), Zzjmx, cyw`bv, a‡b cvZv BZ¨vw`| 

hLb wZbwU AvB‡mvwcÖb GKK hy³ n‡q 15 Kve©b wewkó †hŠM MVb K‡i ZLb Zv‡K ejv nq †mmKzBUviwcb 

(sesquiterpenes)| D`vniY- A¨vewmwmK A¨vwmW| PviwU AvB‡mvwcÖb GKK hy³ n‡q 20 Kve©b wewkó †hŠM MVb 
K‡i Ges Zv‡K ejv nq WvBUviwcb (diterpenes) GKwU Kve©b Kg n‡j, A_©vr 19 Kve©b n‡j, ejv nq wW‡MÖ‡WW 
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WvBUviwcb (degraded diterpenes)| D`vniY- wR‡eŸ‡iwjb (gibberelline) bvgK Dw™¢` e„w× wbqš¿K c`v_©| 
6wU AvB‡mvwcÖb BDwbU wg‡j ˆZwi nq 30-Kve©b wewkó UªvBUviwcb|  

5| †gvg ev IqvKª (Wax) t †gvg GK cÖKvi mij wjwcW G‡Z wM−‡mij Gi cwie‡Z© GK Aby g‡bvnvBwWK 
A¨vj‡Kvn‡ji mv‡_ d¨vwU A¨vwmW G÷vixf‚Z n‡q †gvg Drcbœ K‡i| †gvg cvwb‡Z A`ªeYxq| †gvg 22-32 wU 
Kve©b cigvby wewkó| 

KvR t Dw™¢‡`i †Kvl cÖvPx‡ii wKDwUb (Cutin) I my‡ewib (Suberin) †gvgRvZxq| cvZvi wKDwUKj (Cuticle) 

layer wKDwUb w`‡q ˆZix Ges KK© RvZxq †Kv‡l my‡ewib _v‡K| 

6| †÷i‡qW (Steroids) 

Dw™¢‡` UªvBUviwcb n‡Z 1-3 Kve©b nvwi‡q †÷i‡qW ˆZwi K‡i Ges G‡`i MVb RwUj cÖK…wZi| mvaviYZ wecvKxq 
DcRvZ wnmv‡e †÷i‡qW Dw™¢‡` Rgv _v‡K| AwaKvsk †÷i‡qW 27-29 Kve©b wewkó| †h me †÷i‡qW G 
nvBWªw·j (OH) MÖ“c _v‡K Zv‡`i‡K †÷ij e‡j| †÷ij Dw™¢‡` gy³ Ae¯’vq ev M−vB‡KvmvBW wnmv‡e _v‡K| 
D`vniY- †Kv‡j‡÷ij (cholesterol), w÷Mgv‡÷ij (stigmasterol), GM©‡÷ij (ergosterol), β-

wm‡Uv‡÷ij (β-sitosterol), wWwRU¨vwjb| ü`wc‡Ûi wPwKrmvq wWwRU¨vwjb e¨eüZ nq| Avjy I Pzcwo Avjy‡Z 
†Kv‡j‡÷ij _v‡K| B÷ (yeast) bvgK QÎv‡K GM©‡÷ij _v‡K| cÖvYx‡`‡n, we‡kl K‡i gvby‡l, †Kv‡j‡÷ij 
AwaK _vKv ¶wZKi| 
gvby‡li i‡³ ¯^vfvweK †Kv‡j÷i‡ji gvÎv 0.15 †_‡K 1.20%| †Kv‡j÷ij Gi gvÎv ¯^vfvweK n‡Z †ewk n‡j 
i³bvjxi c_ mi“ n‡q hvq, GgbwK eÜI n‡Z cv‡i| †Kv‡j÷ij Gi gvÎv AZ¨waK e„w× †c‡j †m‡ieªvj ev gw¯—
‡®‹i _ªg‡evwmm (cerebral thrombosis) ev †÷ªvK (stroke) n‡Z cv‡i A_ev K‡ivbvwi ev ü`wc‡Ûi _ªg‡evwmm 

(coronary thrombosis) ev nvU© A¨vUvK (heart attack) bvgK gvivÍK †ivM n‡Z cv‡i| 

†Kv‡j‡÷ij `yB cÖKvi- 

(i)  wbæ Nb‡Z¡i jvB‡cv‡cÖvwUb (low density lipoprotein) ev LDL| 

(ii)  D”P Nb‡Z¡i jvB‡cv‡cÖvwUb (high density lipoprotein) ev HDL| 

GB `yB cÖKvi jvB‡cv‡cÖvwU‡bi g‡a¨ LDL †ewk _vKv ¯^v‡¯’i Rb¨ Lvivc| 

HDL Zzjbvg~jK fv‡e †ewk _vKv ¯^v‡¯’i Rb¨ fvj| mvaviYZ †g‡q‡`i i‡³ cyi“l‡`i Zzjbvq HDL †ekx _v‡K 
Ges †m Kvi‡Y †g‡q‡`i ü`‡ivM Kg nq, cyi“l‡`i †ekx nq|  

†UUªvUviwcb (Tetraterpenes) t 8wU AvB‡mvwcÖb BDwbU w`‡q ˆZix nq 40 Kve©b wewkó †UUªvUviwcb| D`vniY- 
K¨v‡ivwUb (carotene) I R¨v‡š’vwdj (xanthophyll) bvgK `ywU iÄK c`v_© †K¬v‡ivwd‡ji Dcv`vb| K¨v‡ivwUb 
I R¨v‡š’vwdj, we‡kl K‡i K¨v‡ivwUb, GKK fv‡e Dw™¢‡` cvIqv hvq| †hgb MvR‡i cvIqv hvq †eUv-K¨v‡ivwUb (β-
carotene)| K¨v‡ivwUb n‡Z wfUvwgb G ˆZwi nq| wewfbœ is Gi kvK, cvZv, g~j, KvÛ, dzj I d‡j K¨v‡ivwUb 
_v‡K Ges Gme †L‡j wfUvwgb G cvIqv hvq| wfUvwgb G †Pv‡Li Rb¨ fvj| 

cwjUviwcb (Poly terpenes) t eûmsL¨K AvB‡mvwcÖb BDwbU wg‡j ˆZix nq cwjUviwcb| ivevi Mv‡Qi Zi“¶xi 
G ivevi _v‡K| 

7| wj‡cv‡cÖvwUb (Lipoproteins) t wjwcW I †cÖvwUb Gi mgš^‡q MwVZ nq wj‡cv‡cÖvwUb Ges Bnv ˆRe 
ivmvqwbK c`v_© gvB‡UvKbwWªqv, gvB‡Kªv‡mvg Ges wbDwK¬qv‡m wj‡cv‡cÖvwUb _v‡K| gvB‡UvKbwWªqvi mevZ k¦m‡b 
B‡jKUªb UªvÝ‡cvU© wm‡÷g-G †ewk cwigvY wj‡cv‡cÖvwUb _v‡K| †K¬v‡ivc−v‡÷i j¨v‡gjx‡Z wj‡cv‡cÖvwUb _v‡K| 
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mvims‡¶c 
♦ 10 Gi †ewk, Zvi AwaKvsk †¶‡Î K‡qKkZ g‡bvm¨vKvivB‡Wi mshyw³‡Z cwjm¨vKvivBW ˆZwi nq| 

cwjm¨vKvivBWmg~n g‡bvm¨vKvivB‡Wi cwjgvi| 
♦ MVbMZ GK‡Ki wfwË‡Z cwjm¨vKvivBW‡K M−y‡Kvmvb, d«v‡KUªvmvb, M¨vjvKUvb, †n‡·vmvY BZ¨vw` fv‡M fvM 

Kiv nq| 
♦ ÷vP©, †mjy‡jvR, M−vB‡Kv‡Rb BZ¨vw` cwjm¨vKvivB‡Wi D`vniY| 
♦ Dw™¢` I cÖvwY‡`‡n Dcw¯’Z Kve©b, nvB‡Wªv‡Rb I Aw·‡R‡bi mgš^‡q MwVZ ˆRe ivmvqwbK c`v_©mg~n‡K 

wjwcW e‡j| 
♦ AvbweK MVb Abymv‡i wjwcW‡K cÖavbZ cuvPfv‡M fvM Kiv hvq, (1) UªvBwM−‡mivBW, (2) dm‡dvwjwcW, (3) 

M−vB‡KvwjwcW, (4) Uviwcb‡qWmg~n I (5) †gvg ev Iqv·| 

cv‡VvËi g~j¨vqb- 2 

mwVK DË‡ii cv‡k wUK wPý (√) wMb| 
1|  cwjm¨vKvivB‡W g‡bvm¨vKvivB‡Wi msL¨v KZ? 
 K. 5wU  L. 8wU 
 M. 3wU  N. 10 Gi AwaK 

2|  ÷v‡P©i mvaviY ms‡KZ †KvbwU? 
 K. (C6H10O5)n  L. (C5H12O6)n 

 M. (C6H10O6)n  N. (C6H12O5)n 

3|  wb‡Pi †Kvb AYyi mgš^‡q †mjy‡jvR MwVZ nq? 
 K. Bwi‡_ªvR AYy w`‡q  L. M−y‡KvR AYy w`‡q 
 M. gvj‡UvR AYy w`‡q  N. d«z‡±vR AYy w`‡q 

4|  Iqv· wb‡Pi †KvbwUi Aš—M©Z? 
 K. †cÖvwUb  L. Kv‡e©vnvB‡WªU 
 M. wjwcW  N. ˆRe A¨vwmW 
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cvV- 3 t A¨vgvB‡bv A¨vwmW I †cÖvwUb 

G cvV Aa¨qb †k‡l Avcwb 
♦ A¨vgvB‡bv A¨vwmW wK Zv ej‡Z cvi‡eb| 

♦ Gi ivmvqwbK Dcv`vb¸‡jv D‡j−L Ki‡Z cvi‡eb| 

♦ †cÖvwUb wK Zv wjL‡Z cvi‡eb| 

♦ †cÖvwU‡bi †kªYxweb¨vm Ki‡Z cvi‡eb| 

♦ †cÖvwU‡bi MVb wjL‡Z cvi‡eb| 

A¨vgvB‡bvA¨vwmW nj †cÖvwUb (Avwgl) Gi MvVwbK GKK| †cÖvwUb AYy eû msL¨K A¨vgvB‡bv A¨vwmW Øviv MwVZ| 

†cÖvwUb‡K Aè-Av`ª© we‡k−lY Ki‡j †`Lv hvq †h Dnv A¨vgvB‡bv A¨vwmW mg~n Øviv MwVZ| `yBwU †m‡KÛvix A¨vgvB‡bv 

A¨vwmW (†cÖvwjb Ges nvBWªw· †cÖvwjb) e¨ZxZ evKx A¨vgvB‡bv A¨vwmW mg~‡ni mvaviY ivmvqwbK ms‡KZ wbæiƒc t 

 
 

 

 

 

 

 

 

 

 

          A_ev 

 

wPÎ 8.6 t †cÖvwUb MVbKvix A¨vgvB‡bv A¨vwm‡Wi mvavib MVb 

 

myZivs cÖwZwU cÖvBgvix A¨vgvB‡bv A¨vwm‡W GKwU A¨vgvB‡bveM© (NH2) I GKwU Kve©·wjK eM© (COOH) _v‡K| 

R GKwU A¨vgvB‡bv A¨vwm‡W, GKwU nvB‡Wªv‡Rb cigvYy A_ev evKx 19 wU A¨vgvB‡bv A¨vwm‡W GKwU mij ev ˆRe 

MÖ“c n‡Z cv‡i| myZivs R Gi wfbœZvi wfwË‡Z A¨vgvB‡bv A¨vwmW¸wji g‡a¨ cv_©K¨ †`Lv hvq| 

A¨vgvB‡bv A¨vwmWmg~‡ni msL¨v Dw™¢`RM‡Z GKk‡Zi AwaK| Gi g‡a¨ 20wU A¨vgvB‡bv A¨vwmW wewfbœ fv‡e 

mw¾Z n‡q †cÖvwUb ˆZwi K‡i| G 20wU A¨vgvB‡bv A¨vwmW‡K †cÖvwUb A¨vgvB‡bv A¨vwmW e‡j| †hme A¨vgvB‡bv 

A¨vwmW †cÖvwUb ˆZwi‡Z AskMÖnY K‡i bv Zv‡`i‡K ejv nq bb-‡cÖvwUb A¨vgvB‡bv A¨vwmW| 

A¨vgvB‡bv A¨vwmW mg~n eY©nxb, ùwUKvKvi c`v_©| Giv cvwb‡Z `ªebxq| 

wekwU †cÖvwUb A¨vgvB‡bv A¨vwmW‡K mvZwU wewfbœ wefv‡M fvM Kiv hvq, h_v− 

 

NH2 

 

H 

 

 

R 

H 

 

C C 
R COOH 

NH2 COOH 
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A¨vgvB‡bv A¨vwmW 
  

 

 

 

     

(1) A¨vwjd¨vwUK 
A¨vgvB‡bv A¨vwmW 

(aliphatic 

amino acid) 

(2) A¨v‡ivg¨vwUK 
A¨vgvB‡bv A¨vwmW 

(aromatic 

amino acid) 

(3) A¨vwmwWKA¨vgvB‡bv 

A¨vwmW (acidic 

amino acid) 

(4) †ewmK 
A¨vgvB‡bv 
A¨vwmW 

(basic 

amino acid) 

(5) mvjdvi 
m¤^wjZ 
A¨vgvB‡bv 

A¨vwmW (sulfur 

containing 

amino acid) 

(6) †m‡KÛvix 
A¨vgvB‡bv 

(secondary 

amono acid) 

(7) A¨vgvBb 
A¨vgvB‡bv 

A¨vwmW (amine 

amino acid) 

1. M−vBwmb 

(glycine) 

1. †dwbj 
A¨vj¨vwbb 

(phenyalanine) 

1. A¨vmcviwUK A¨vwmW 

(asperitic acid) 

1. wnw÷wWb 

(histidine) 

1. wm‡÷‡b 

(cysteine) 

1. †cÖvwjb 

(proline) 

1. A¨vmc¨viwRb 

(aspergine) 

2. A¨vjvwbb 

(Alanine) 

2. UvB‡ivwmb 

(tyrosine) 

2. M−yUvwgK A¨vwmW 

(glutamic amino 

acid) 

2. AviwRwbb 

(ariginine) 

2. †gw_Iwbb 

(methionine) 

  2. M−yUvwgb 

(glutamine) 

3. f¨vwjb 

(valine) 

3. wUª‡Þvd¨vb 

(tryptophan) 

 3. jvBwmb 

(lysine) 

   

4. wjDwmb 

(leucine) 

      

5. AvB‡mvwjDwmb 

(lsoleucine) 

      

6. †mwib 

(serine) 

      

7. w_ª‡qvwbb 

(threonine) 

      

A¨vgvB‡bv GwmW cÖavbZ †cÖvwUb ev Avwgl ms‡k−l‡Y e¨eüZ nq| Bnvi kw³ wecv‡K Ask MÖnY K‡i| A¨vgvB‡bv 
A¨vwmWmg~n †cÖvwUb MVb Z_v cÖvwY‡`i †`nMV‡b ¸i“Z¡c~Y© f‚wgKv iv‡L| A¨vgvB‡bv A¨vwmW GbRvBg, Bb‡Wvj 
m¤^wjZ Dw™¢` ni‡gvb, A¨vw›UewW, †µv‡gv‡Rvg MV‡b I BDwiqv  ms‡k−l‡Y mvnvh¨ K‡i| A¨vgvB‡bv A¨vwmW †Kv‡li 
mvB‡Uvc−vR‡g cvIqv hvq Ges †mLv‡b †cÖvwUb ms‡k−l‡Y e¨eüZ nq| 

gvbe‡`‡ni †cÖvwjb e¨ZxZ evKx me¸wj A¨vgvB‡bv A¨vwmW ∝-A¨vgvB‡bv A¨vwmW| GBme A¨vgvB‡bv A¨vwm‡W 
GKwU Kve©b (C) cigvby _v‡K hv‡K ∝-C ejv nq Ges Gi mv‡_ Kve©w·wjK MÖ“c (CooH) Ges A¨vgvB‡bv MÖ“c 

(NH2) Df‡qI hy³ _v‡K| 

A¨vgvB‡bv A¨vwmWmg~n ci¯ú‡ii mwnZ hy³ nq †ccUvBW eÛ ev †ccUvBW eÜbx Øviv| †ccUvBW eÛ ˆZwi‡Z GK 
AYy cvwb wbM©Z nq| 

 

 

 

 

 

 

 

 

 

 

 

wPÎ 8.7 t GKwU WvB‡ccUvBW ˆZix 
 

NH2 

 

R2 

 

R2 
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C N 
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+ C COOM COOH 

H2N 

H2N COOH 

 

R1 

CONH C COOH + H2O 
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myZivs `yBwU A¨vgvB‡bv A¨vwmW cvwb wbM©Z K‡i †h (CONH) eÜbx Øviv hy³ nq Zv‡K †ccUvBW eÜbx e‡j| 
GKBfv‡e †ccUvBW ˆZix‡Z 2 †_‡K eûmsL¨K A¨vgvB‡bv A¨vwmW Ask MÖnY K‡i| 

`ywU A¨vgvB‡bv A¨vwmW ˆZwi K‡i WvB‡ccUvBW (dipeptide) wZbwU A¨vgvB‡bv A¨vwmW ˆZwi K‡i UªvB‡ccUvBW 

(tripeptide), 4-10 wU A¨vgvB‡bv A¨vwmW ˆZwi K‡i Awj‡Mv †ccUvBW (oligopeptide)| eûmsL¨K A¨vgvB‡bv 
A¨vwmW †ccUvBW eÜbx Øviv hy³ n‡q ˆZwi K‡i cwj‡ccUvBW (poly peptide) Ges Zv‡K ejv nq †cÖvwUb 

(protein) ev Avwgl| 

†cÖvwUb (protein)  

†cÖvwU‡b GK ev GKvwaK cwj †ccUvBW k„•Lj (poly peptide chain) _v‡K| G me cwj †ccUvBW k„•Ljmg~‡n 
cÖvq Pwj−k n‡Z Pvi nvRvi (40-4000) A¨vgvB‡bv A¨vwmW _v‡K| 

†cÖvwUb Rxe‡`‡ni GKwU AZ¨š— ¸i“Z¡c~Y© ˆRe ivmvqwbK c`v_©| Dw™¢` ev cÖvwb‡`‡ni †Kv‡l Aew¯’Z A½vby 
ivB‡ev‡Rvg (ribosome) G †cÖvwUb ms‡k−lY N‡U| 

me GbRvgB †cÖvwUb RvZxq wKš‘ me †cÖvwUb GbRvBg bq|  

†cÖvwU‡bi †kªYx web¨vm (Classification of proteins) 

†fŠZ I ivmvqwbK ¸bvejx Ges `ªeYxqZvi wfwË‡Z †cÖvwUb †K cÖavbZ `yfv‡M fvM Kiv nq, h_v- mij †cÖvwUb I 
hyM¥ ev ms‡k−wlZ †cÖvwUb| 

 (K) mij †cÖvwUb t †h me Avwgl‡K GbRvBg ev A¨vwmW w`‡q Av`ª©we‡k−lb Ki‡j ïaygvÎ A¨vgvB‡bv A¨vwmW 
cvIqv hvq Zv‡K mij †cÖvwUb e‡j| 

(L) hyM¥ Avwgl t 
†h me Avwg‡li mv‡_ †Kvb GKwU A-†cÖvwUb Ask hy³ _v‡K Zv‡K ejv nq hyM¥ †cÖvwUb| hyM¥ †cÖvwU‡bi A-†cÖvwU‡bi 

(non-protein) As‡ki bvg cÖm‡_wUK MÖ“c| 

mij †cÖvwUb t `ªeYxqZvi Dci wfwË K‡i mij †cÖvwUb‡K mvZ fv‡M fvM Kiv n‡q‡Q− 

i) †cÖvUvwgb (Protamins) t me©v‡c¶v ¶z`ª †cÖvwUb| †cÖvUvwgb¸wj cvwb‡Z Ges A¨v‡gvwbqvg nvBWª·vBW G 
`ªeYxq| AviwRwbb bvgK ¶vixq A¨vgvB‡bv A¨vwmW †cÖvUvwg‡b †ewk _v‡K| G‡`i‡K wbDwK¬qv‡m I wbDwK¬K 
A¨vwm‡W cvIqv hvq| KwZcq gv‡Qi cwiYZ ïµvby‡Z †cÖvUvwgb cvIqv hvq| †cÖvUvwgb G †Kvb mvjdvi A¨vgvB‡bv 
A¨vwmW, UvB‡ivwmb I wUªc‡Uv‡db _v‡K bv| 

ii) †cÖvjvwgb (Prolamins) t Giv cvwb‡Z Ges A¨ve‡mvwjDU A¨vj‡Kvn‡j A`ªeYxq, wKš‘ 50% †_‡K 80% 
B_vBj A¨vj‡Kvn‡j `ªeYxq| Av`ª©we‡k−lY Ki‡j cÖPzi †cÖvwjb A¨vgvB‡bv A¨vwmW I A¨v‡gvwbqv Drcbœ nq| fyÆvi 
†RBb (zein), Mg I ivB (Rye) Gi wM−qvwWb, Ges evwj© ev h‡ei n‡W©Bb (hordein) †cÖvjvwgb †cÖvwUb| 

iii) wn‡÷vb (Histone) t wn‡÷vb cvwb‡Z `ªeYxq| jNy A¨v‡gvwbqvg nvBWª·vBW `ªe‡Y A`ªeYxq| G‡Z ¶vixq 
A¨vgvB‡bv A¨vwmW, h_v- AviwRwbb I jvBwmb †ewk _v‡K| wn‡÷vb †cÖvwUb wbDwK¬qv‡m I wbDwK¬K A¨vwm‡W †ewk 
†`Lv hvq| 

iv) A¨vjeywgb (Albumins) t A¨vjeywgb †cÖvwUb, cvwb I jNy jeb `ªe‡Y `ªeYxq| wKš‘ Aè, ¶vi I Zvc cÖ‡qv‡M 
RgvU euv‡a|  

wW‡gi mv`v Ask, i³im, `ya, gvsm‡ckx I Mgex‡R A¨vjeywgb _v‡K| 
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v) †M−vweDwjb (Globulins) t †M−vweDwjb cvwb‡Z cÖvq Av`ªeYxq, wKš‘ jebcvwb‡Z `ªeYxq| Giv Zv‡c RgvU 
euv‡a| ex‡R G ai‡bi †cÖvwUb †ewk _v‡K| wW‡gi mv`v Ask I Kzmy‡g, i³ i‡m, †Pv‡Li †jÝ cÖf…wZ‡Z †M−vweDwjb 
_v‡K| 

vi) M−y‡Uwjb (Glutelins) t M−y‡Uwjb Avwgl cvwb‡Z A`ªeYxq, wKš‘ jNy Aè I jNy ¶vi `ªe‡Y `ªeYxq| km¨`vbvq 
M−y‡Uwjb †ewk _v‡K| Pv‡ji `vbvq AivB‡Rwbb (orygenin) I M‡gi `vbvq M−y‡Uwjb (glutelin), M−y‡Uwjb †cÖvwUb 
Gi D`vniY| 

vii) †¯‹−‡iv‡cÖvwUb (Scleroprotein) t †¯‹−‡iv‡cÖvwUb †cÖvwUb cvwb, g„`yjeY cvwb, Aè ev ¶vi `ªe‡Y `ªeYxq bq| 
cÖavbZ cÖvwY‡`‡n cvIqv hvq| nvo, Pzj, bL, Z¡K I ms‡hvRK wUmy¨‡Z Ges †ikg myZvq †¯‹−‡iv‡cÖwUb cvIqv hvq| 

hyM¥ †cÖvwUb (Conjugated protein) t  

Avwgl I cÖm‡_wUK MÖ“‡ci ms‡hv‡M hyM¥ †cÖvwUb nq| cÖm‡_wUK MÖ“‡ci cÖK…wZ‡f‡` hyM¥ †cÖvwUb‡K mvZ fv‡M fvM 
Kiv nq− 

(1) wbDwK¬I‡cÖvwUb (Nucleoprotein) t †cÖvUvwgb I wn‡÷vb RvZxq ¶vixq †cÖvwU‡bi mv‡_ wbDwK¬K A¨vwmW hy³ 
n‡q ˆZwi nq wbDwK¬I‡cÖvwUb| wbDwK¬I‡cÖvwUb cvwb‡Z `ªeYxq| G‡¶‡Î wbDwK¬KA¨vwmW cÖm‡_wUK MÖ“c| 
wbDwK¬I‡cÖvUvwgb I wbDwK¬Iwn‡÷vb wbDwK¬I‡cÖvwU‡bi D`vniY| 

(2) wj‡cv‡cÖvwUb (Lipoprotein) t wj‡cv‡cÖvwU‡b mij †cÖvwUb I wewfbœ cÖKvi wjwcW Z_v d¨vwUA¨vwmW, 
†Kv‡j‡÷ij, dm‡dvwjwcW hy³ _v‡K| d¨vwUA¨vwmW, †Kv‡j‡÷ij, dm‡dvwjwcW cÖm‡_wUK MÖ“c| wewfbœ †gg‡eªb 
ev wSwj−i MvVwbK Dcv`vb wnmv‡e wj‡cv‡cÖvwUb cvIqv hvq wW‡gi Kzmyg, `ya, I †Kv‡li wewfbœ ai‡bi wSwj−‡Z| 

(3) M−vB‡Kv‡cÖvwUb (Glycoprotein) t M−vB‡Kv‡cÖvwU‡b mij †cÖvwU‡bi mv‡_ cÖm‡_wUK MÖ“c wnmv‡e Kv‡e©vnvB‡WªU 
hy³ _v‡K| Zvi gv‡b mij †cÖvwUb I kK©iv hy³ n‡q M−vB‡Kv‡cÖvwUb nq| †Kv‡li wSwj− ev †Kvl †gg‡eª‡b we‡klZ 
wgDKvm †gg‡eª‡b M−vB‡Kv‡cÖvwUb cvIqv hvq, ZvB G‡K wgD‡Kv‡cÖvwUb (mucoprotein) e‡j| D`vniY¯^iƒc 
M−y‡KvmA¨vgvBb (glucosamine), M−¨vjvK‡UvmA¨vgvBb (galactosamine) 

(4) †µv‡gv‡cÖvwUb (Chromoprotein) t †µv‡gv‡cÖvwU‡b mij †cÖvwU‡bi mv‡_ cÖm‡_wUK MÖ“c wnmv‡e iÄK 
c`v_© hy³ _v‡K| h_v- dvB‡Kvwewjb (phycobilin), Bnv bxjvf-meyR ˆkevj I jvjˆkev‡j _v‡K| d¬v‡fv‡cÖvwUb 

(flavoprotein) nq, mij †cÖvwUb I ivB‡evd¬¨vwfb wg‡j| wn‡gv‡M−vweb (haemoglobin) cÖvYxi i‡³ _v‡K| 
†µv‡gv‡cÖvwUb Dw™¢‡`i dzj I d‡ji is m„wó‡Z we‡kl f‚wgKv cvjb K‡i| 

(5) dm‡dv‡cÖvwUb (Phosphoprotein) t dm‡dv‡cÖvwU‡b mij †cÖvwU‡bi mv‡_ cÖm‡_wUK MÖ“c wnmv‡e 
dm‡dvwiKA¨vwmW hy³ _v‡K, †hgb- `y‡a Dcw¯’Z †Kwm‡bv‡Rb (casenogen) ev `y» †cÖvwUb; wW‡gi Kzmy‡gi 
fvB‡Uwjb (vitelline) BZ¨vw`| 

(6) †gUv‡jv‡cÖvwUb (Metallo Protein) t †gUv‡jv‡cÖvwU‡bi cÖm‡_wUK MÖ“cwU †jŠn, `¯—v, Zvgv, †Kvevë, 
g¨v½vwbR, g¨vM‡bwmqvg cÖf…wZ avZzi Avqb| Giv cÖavbZ GbRvB‡gi A¨vKwU‡fUi| 

†cÖvwU‡bi ivmvqwbK Dcv`vb  
wek cÖKvi A¨vgvB‡bvA¨vwmWB †cÖvwU‡bi cÖavb ivmvqwbK Dcv`vb| hyM¥‡cÖvwU‡b cÖm‡_wUK MÖ“c wnmv‡e wbDwK¬K 
A¨vwmW, d¨vwU A¨vwmW, †Kv‡j‡÷ij, Kv‡e©vnvB‡WªU, iÄK c`v_©, dm‡dvwiK A¨vwmW iÄK c`v_© I wewfbœ cÖKvi 
avZz| 

†cÖvwU‡bi KvR  
1. †cÖvwUb mwÂZ Lv`¨ wnmv‡e _v‡K| 
2. †cÖvwUb wewfbœ A½, A½vby Ges we‡kl K‡i †Kvl wSwj−i MvVwbK Dcv`vb| 
3. †cÖvwUb I GbRvBg Rxe‡`‡ni wewfbœ wµqv-wewµqv wbqš¿Y K‡i| 
4. †cÖvwUb †ivM cÖwZ‡iv‡a A¨vw›UewW wnmv‡e KvR K‡i| 
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mvims‡¶c 

♦ A¨vgvB‡bv A¨vwmW nj †cÖvwU‡bi MvVwbK GKK| eûmsL¨K A¨vgvB‡bv A¨vwm‡Wi mgš^‡q †cÖvwUb MwVZ| 
Dw™¢`RM‡Z 100 Gi †ewk A¨vgvB‡bv A¨vwmW Av‡Q| Gi g‡a¨ 20wU A¨vgvB‡bv A¨vwmW wewfbœfv‡e mw¾Z 
n‡q †cÖvwUb ˆZwi K‡i| 

♦ †hme A¨vgvB‡bv A¨vwmW †cÖvwUb ˆZwi‡Z AskMÖnY K‡i Zv‡`i‡K †cÖvwUb A¨vgvB‡bv A¨vwmW Ges hviv 
AskMÖnY K‡i bv Zv‡`i‡K bb-‡cÖvwUb A¨vgvB‡bv A¨vwmW e‡j| 

♦ wekwU †cÖvwUb A¨vgvB‡bv A¨vwmW‡K mvZwU wewfbœ wefv‡M fvM Kiv hvq| 
♦ †fŠZ I ivmvqwbK ¸Yvejx Ges `ªeYxqZvi wfwË‡Z †cÖvwUb‡K cÖavbZ `yfv‡M fvM Kiv nq, h_v- mij 

†cÖvwUb I hyM¥ ev ms‡k−wlZ †cÖvwUb| 

cv‡VvËi g~j¨vqb- 3 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  †cÖvwU‡bi MvVwbK GKK †KvbwU? 
 K. A¨vwmwUK A¨vwmW  L. A¨vgvB‡bv A¨vwmW 
 M. bvBwUªK A¨vwmW  N. A·vwjK A¨vwmW 

2|  †cÖvwUb ˆZwii mv‡_ KqwU A¨vgvB‡bv A¨vwmW m¤ú„³? 
 K. 20wU  L. 25wU 
 M. 15 wU  N. 30wU 

3|  A¨vgvB‡bv A¨vwmW‡K KqwU wefv‡M wef³ Kiv hvq? 
 K. PviwU  L. cuvPwU 
 M. QqwU  N. mvZwU 

4|  wb‡Pi †KvbwU hyM¥ †cÖvwUb? 
 K. †cÖvjvwgb  L. wn‡÷vb 
 M. wj‡mv‡cÖvwUb  N. A¨vjeywgb 
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cvV- 4 t wbDwK¬ImvBW I wbDwK¬IUvBW 
G cvV Aa¨qb †k‡l Avcwb 

♦ wbDwK¬ImvBW I wbDwK¬IUvBW -Gi ivmvqwbK MVb eY©bv Ki‡Z cvi‡eb| 

♦ DNA I RNA Gi †fŠZ I ivmvqwbK MVb eY©bv Ki‡Z cvi‡eb| 

♦ DNA Gi cÖwZiƒc m„wói e¨vL¨v Ki‡Z cvi‡eb| 

 

wbDwK¬K A¨vwmW (Nucleic acid) 

wbDwK¬K A¨vwmW `yÕcÖKvi, h_v- (1) wW-Aw·ivB‡evwbDwK¬K A¨vwmW ev wWGbG (de-oxy-ribo nucleic acid, 

DNA) Ges (2) ivB‡evwbDwK¬K A¨vwmW ev Avi Gb G (ribo nucleic acid, RNA) G `y cÖKvi wbDwK¬K 

A¨vwmW AwaKvsk Rx‡e we`¨gvb Ges Bnviv AwZ ¸i“Z¡c~Y© ˆReivmvqwbK c`v_©| 

DNAi KvR t wWGbG cÖavbZ Rx‡ei eskMwZ ˆewkó¨ aviY K‡i I GK esk n‡Z cieZ©x es‡k enb K‡i; myZivs 

Bnv eskMwZi aviK I evnK| Bnv e¨ZxZ wWGbG AviGbG ms‡k−l‡Y c‡iv¶ Ask MÖnY K‡i| 

RNA Gi KvR t AviGbG cÖavbZ Avwgl ms‡k−lY wbqš¿Y K‡i|  

MVb t wWGbG I AviGbGi MVb RwUj| Bnviv bvB‡Uªv‡Rb MwVZ ¶viK ev †em (nitrogenous base), ivB‡evR 

ev wW-Aw·ivB‡evR bvgK †c‡›UvR kK©iv myMvi I dm‡dU mn‡hv‡M MwVZ| GRb¨ mswk−ó ¶viK I kK©iv m¤ú‡K© 

aviYv _vKv cÖ‡qvRb| 

bvB‡Uªv‡Rb NwUZ ¶viK (Nitrogenous bases) t wbDwK¬K A¨vwmW Gi †em¸wj `y iK‡gi, h_v cvBwiwgwWb I 

wcDwib| 

cvBwiwgwWb (Pyrimidine) G bvB‡Uªv‡Rb, Kve©b I nvB‡Wªv‡Rb cigvYy w`‡q ïay GKwU ejq _v‡K| cvBwiwgwWb 

¶viK wZb cÖKvi h_v _vBwgb (thaimine), mvB‡Uvwmb (cytosine) I BDivwmj (uracil)| 

wcDwib (Purine) G bvB‡Uªv‡Rb, Kve©b I nvB‡Wªv‡Rb w`‡q MwVZ `yBwU ejq _v‡K| wcDwib ¶viK `yÕcÖKvi h_v 

A¨v‡Wwbb (adenin) I ¸qvwbb (guanin)| A¨v‡Wwbb e¨ZxZ me †em G Aw·‡Rb I †c‡›UvR kK©iv ev †c‡›UvR 

myMvi (pentose sugar) _v‡K|  
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wPÎ 8.8 t cuvP Kve©bwewkó `yBwU ivB‡evR Ges bvB‡Uªv‡Rb †emmg~n  

Avi GbG‡Z 5-Kve©b wewkó ivB‡ivR myMvi (ribose sugar) _v‡K| wWGbG †Z _v‡K 2-wW Aw·ivB‡evR myMvi 

(2-deoxy ribose sugar)| GLv‡b 2 b¤^i Kve©‡b Aw·‡Rb _v‡K bv| G `yÕiK‡gi †c‡›UvR myMv‡ii Dcw¯’wZi 
Dci wfwË K‡i bvgKiY n‡q‡Q AviGbG I wWGbG| dm‡dU- Bnv A‰Re dm‡dvwiK A¨vwmW ev dm‡dU| 

wbDwK¬ImvBW (Nucleoside) t †c‡›UvR myMviØ‡qi †h †Kvb GKwUi mv‡_ †h †Kvb GKwU bvB‡Uªv‡Rb †em hy³ 
n‡j Zv‡K wbDwK¬ImvBW ejv nq| myMvi I †em Gi wewfbœZvi Kvi‡Y wewfbœ wbDwK¬ImvBW nq| wbDwK¬IUvBW ˆZwi 
GKwU avc n‡”Q wbDwK¬ImvBW †em+myMvi=wbDwK¬ImvBW 

wewfbœ cÖKvi wbDwK¬ImvBW I Zv‡`i MvVwbK Dcv`vb− 
†c‡›UvR myMvi A¨vwWwbb ¸qvwbb  BDivwmj _vBwgb mvB‡Uvwmb 

ivB‡evR  A¨vwW‡bvwmb 

(adenosin) 

¸qv‡bvwmb 

(guanosin) 

BDwiwWb 

(uridine) 

- mvBwUwWb 

(cytidine) 

2-wW Aw·ivB‡evR wW-Aw· A¨vwW‡bvwmb 

(deoxy 

adenosin) 

wW-Aw·¸qv‡bvwmb 

(deoxy 

guanosin) 

- wW-Aw·_vBwgb 

(deoxy 

thymine) 

wW-Aw· mvBwUwWb 

(deoxy 

cytidine) 

Ae¯’vb ev we¯—vi t DNA _v‡K †Kªv‡gv‡Rv‡g; †Kªv‡gv‡Rv‡gi g~j Dcv`vb nj DNA| GQvov †K¬v‡ivc−v÷ Ges 
gvB‡UvKwÛªqv‡Z Ges fvBiv‡mI DNA _v‡K| 

†fŠZMVb 
i)  DNA wØm~ÎK, web¨vm Nyiv‡bv wmwoi gZ| 
ii)  wmwoi `yB w`‡Ki †d«g ˆZwi nq myMvi I dm‡d‡Ui ch©vqKªwgK (alternate) mshyw³i gva¨‡g| 
iii)  ̀ yB w`‡Ki †dª†gi gvSLv‡bi cÖwZwU †d«g ˆZwi nq GK‡Rvov bvB‡UªvwRbvm †em w`‡q (A=T.C=G)| 
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wPÎ 8.9 t DNA AYyi GKvsk (mijxK…Z)  
(K©-K″) `yBwU cwjwbDwK¬‡qvUvBW †PBb, (L) 
`yBwU †PBb nvB‡Wªv‡Rb eÛ| (        wPwýZ) 
Øviv mshy³| 

 wPÎ 8.10 t DNA Wej †nwj·|  
P- dm‡dU S- wPwb, A- A¨vwWwbb, T- 

_vBwgb, G- ¸qvwbb, C- mvB‡Uvwmb,            
 nvB‡Wªv‡Rb eÛ| 

iv)  ̀ ywU †em nvB‡Wªv‡Rb eÛ w`‡q hy³ nq| Kv‡RB wmwoi evB‡ii w`‡K _v‡K dm‡dU Ges wfZ‡ii w`‡K _v‡K 
bvB‡UªvwRbvm †em| 

v)  wmwoi `yB cv‡ki †d«gwU ci¯úi D‡ëvfv‡e Ae¯’vb K‡i A_©vr GK cv‡k †d«g 3→5 Kve©b w`‡K Ges Aci 
cv‡ki †d«g 5→3 Kve©b w`‡K Ae¯’vb K‡i| G ai‡bi web¨vm‡K A¨vw›Uc¨viv‡jj (antiparallel) web¨vm 
e‡j| 

vi)  GK †d«‡gi ¸qvwbb Aci cv‡ki †d«‡gi mvB‡Uwm‡bi mv‡_ wZbwU nvB‡Wªv‡Rb eÛ w`‡q hy³ nq (G≡C)| GK 
†d«‡gi A¨vwWwbb Aci cv‡ki †d«‡gi _vBwg‡bi mv‡_ `ywU nvB‡Wªv‡Rb eÛ w`‡q mshy³ _v‡K (A=T) 

vii) wmwoi (cÖK…Z c‡¶ Wej †nwj·-Gi) cÖwZwU N~Y©b 34Å `~iZ¡ wewkó Ges G `~iZ¡ 10wU g‡bvwbDwK¬IUvBW 
w`‡q ˆZwi nq| Kv‡RB cÖwZwU g‡bvwbDwK¬IUvB‡Wi ˆ`N©¨ 3.4 Å| 
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wPÎ 8.11 t DNA -Gi AbywjwcKiY 

ivmvqwbK MVb t DNA MwVZ nq wbæwjwLZ ivmvqwbK c`v_© w`‡qt 
i)  wWAw·ivB‡ivR myMvi (GKwU †c‡›UvR myMvi) 
ii)  dm‡dU (dmdwiK A¨vwmW) 
iii)  bvB‡Uªv‡Rb †em - A¨vwWwbb, ¸qvwbb, mvB‡Uvwmb I _vBwgb| 

KvR t cÖavb KvR nj Rx‡ei ˆewkó¨ wbqš¿Y Ges esk ci¤úivq Zvi ¯’vbvš—i| 

DNA AbywjwcKiY (Replication of DNA) [wPÎ 2.21] t gvB‡UvwUK †Kvl wefvR‡bi B›Uvi‡dR ch©v‡q 
mvaviYZ DNA -Gi AbywjwcKiY N‡U| cÖ_‡g Wej †nwj· -Gi ga¨Kvi nvB‡Wªv‡Rb eÛ wew”Qbœ n‡q hvq Ges 
Wej †nwj·, GKK †nwj· -G cwiYZ nq| cÖwZwU GKK †nwj· Zvi Rb¨ bZzb m¤ú~iK †nwj· ˆZwii †U¤ú‡jU 

(template=QuvP) wn‡m‡e e¨eüZ nq| DNA-cwjgv‡iR GbRvBg gy³ wbDwK¬IUvBW G‡b †Lvjv DNA AYy‡Z 
hy³ K‡i| DNA-cwjgv‡iR me mgqB wbDwK¬IUvBW‡K ewa©òz bZzb †nwj·-Gi 3′-cÖv‡š— hy³ K‡i| Kv‡RB bZzb 
†nwj· me mgqB 5′-3′ AwfgyLx e„w× †c‡Z _v‡K| Abywjc‡bi d‡j m„ó cÖwZwU bZzb Wej †nwj·-G GKwU 
cyivZb †nwj· †_‡K hvq| G ai‡bi Abywjcb‡K Aa©i¶Ykxj Abywjcb (semiconservative replicaion) 

e‡j| DNA -Abywjc‡bi Rb¨ DNA-cwjgv‡iR GbRvBg AZ¨vek¨Kxq| 
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DNA wKfv‡e KvR K‡i 

DNA -i cÖavb KvR nj Rx‡ei ˆewkó¨ cÖKvk Kiv| ÔwRbÕ Gi gva¨‡g Rx‡ei ˆewkó¨ cÖKvk cvq Ges esk 
ci¤úivq ¯’vbvš—wiZ nq| 

wRb nj eskMwZi †gŠwjK GKK A_©vr GKwU wRb GKwU wbw`©ó eskMwZi ˆewkó¨ wbY©q K‡i| AvYweK ¯—‡i GKwU 
wRb nj DNA -Gi GKwU wb`©ó LÛ hv GKwU †Kvlxq Drcbœ `ªe¨ (mvaviYZ cwj‡cÞvBW) †KvW K‡i| †Kvl †h 
me †cÖvwUb e¨envi K‡i Zv ˆZwii me Z_¨ DNA †Z _v‡K| †Pv‡Li iO-Gi ˆewkó¨, Pz‡ji ˆewkó¨ G me `„k¨gvb 
nq H we‡kl †cÖvwUb ms‡k−l‡Yi Rb¨B| 

• wRb cÖKv‡ki cÖ_g avc nj DNA AYyi Z_¨ (encoded) e¨envi K‡i RNA AYy ˆZwi| 

• m„ó RNA AYy DNA †_‡K wew”Qbœ n‡q wbDwK¬qvm Z¨vM K‡i ivB‡ev‡mv‡g Av‡m| mv‡_ we‡kl †cÖvwUb ˆZwii 
me Z_¨ wb‡q Av‡m| 

• ivB‡ev‡mv‡g G‡m RNA Zvi †`‡n †KvW Kiv Z_¨ e¨envi K‡i wba©vwiZ wmKz‡qÝ Abyhvqx cÖ‡qvRbxq 
A¨vwg‡bv A¨vwmW mshy³ K‡i cwj‡cÞvBW †PBb ˆZwi K‡i| 

• 20 cÖKvi A¨vwg‡bv A¨vwmW wewfbœfv‡e mw¾Z n‡q †cÖvwUb ˆZwi K‡i| DNA AYyi ci ci wZbwU †em GKwU 
wUªc‡jU (triplet) wn‡m‡e KvR K‡i| 

wUªc‡jU nj †R‡bwUK Bbdi‡gk‡bi g~j GKK| cÖwZwU wUªc‡jU GKwU wbw`©ó A¨vwg‡bv A¨vwmW wb‡`©k K‡i| 

mRNA †Z, DNA wUªc‡j‡Ui m¤ú~iK ci ci wZbwU †em wmKz‡qÝ‡K ejv nq †KvWb (codon)| cÖwZwU †KvWb 
GKwU A¨vwg‡bv A¨vwmW †KvW K‡i| 

DNA †_‡K RNA ˆZwi‡K ejv nq UªvÝwKªckb (transcription) 

RNA cwjgv‡iR GbRvBg UªvÝwKªckb cÖwµqv wbqš¿Y K‡i| DNA AYyi †cÖv‡gvUvi ¯’v‡b RNA cwjgv‡iR e‡m 
UªvÝwKªckb ïi“ K‡i| DNA AYyi GKwU we‡kl †em wmKz‡qÝ nj †cÖv‡gvUvi Ges †cÖv‡gvUviB wb‡`©k K‡i †Kv_vq 
UªvÝwKªckb ïi“ n‡e| 

RNA 

(ivB‡evwbDwK¬K A¨vwmW) 

Ae¯’vb ev we¯—vi t mvB‡Uvc−vRg, ivB‡ev‡mvg, wbDwK¬‡qvjvm Ges DNA-Gi mn‡hvMx wn‡m‡e †Kªv‡gv‡mvg-G 

RNA _v‡K| GQvov fvBiv‡mI _v‡K| 

†fŠZMVb t RNA GK m~ÎK †PBb Gi gZ| GwU ¯’v‡b ¯’v‡b KzÛwjZ Ae¯’vq _v‡K| Gi MV‡b GKvwaK U-

AvK…wZi duvm (hairpin loop) _v‡K| 

ivmvqwbK MVb t wbæwjwLZ ivmvqwbK c`v_© wb‡q RNA MwVZ nq| 
i)  ivB‡evR myMvi (†c‡›UvR myMvi); GwU cuvP Kve©b wewkó| 

ii)  bvB‡UªvwRbvm †em- A¨vwWwbb, ¸qvwbb, BDivwmj Ges mvB‡Uvwmb| 

iii)  dm‡dU (dmdwiK A¨vwmW)| 
iv)  D³ PviwU †em Qvov †Kvb †Kvb †¶‡Î Ab¨ †emI _vK‡Z cv‡i| 
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cÖKvi t mvaviYZ †Kv‡l wZb cÖKvi RNA cvIqv hvq, G¸wj 
njt 
i)  tRNA (UªvÝdvi RNA) t wbDwK¬qv‡mi wfZ‡i tRNA 

m„wó nq| cÖwZwU tRNA -‡Z †gvUvgywU 90wU 
wbDwK¬‡qvUvBW _v‡K| cÖv_wgKfv‡e cÖwZwU tRNA GK 
m~ÎK Ges j¤^v †PB‡bi gZ _v‡K wKš‘ cieZ©x‡Z GwU fuvR 
n‡q hvq Ges wewfbœ †em-Gi g‡a¨ †Rvovi m„wó n‡q cÖwZwU 

tRNA-‡Z GKvwaK ÔduvmÕ (loop) m„wó nq| me‡P‡q 
¸i“Z¡c~Y© duvm nj A¨vw›U‡KvWb duvm hv mRNA -Gi 
†KvWb-Gi mv‡_ gy‡Lgy‡L e‡m †h‡Z cv‡i| tRNA-3′ 
cÖvš— GK m~ÎK Ges me mgqB CCA avivq †em mw¾Z 
_v‡K| GLv‡b A¨vwg‡bv A¨vwmW mshy³ nq| duvm Ae¯’vq 
memgqB A¨vw›U‡KvWb duvm I A¨vwg‡bv A¨vwmW mvBU 
wecixZ Ae¯’v‡b _v‡K| wZbwU †em wb‡q A¨vw›U‡KvWb m„wó 
nq| 

ii)  rRNA ev ivB‡ev‡mvgvj RNA| †Kv‡li mg¯— RNA -
Gi kZKiv 80-90 fvMB rRNA| ivB‡ev‡mv‡g G‡`i 
Ae¯’vb| 

wPÎ 8.12 t tRNA -Gi MVb 

 

iii)  mRNA (†g‡mÄvi RNA) t DNA †_‡K mivmwi UªvÝwµck‡bi gva¨‡g mRNA m„wó nq| mRNA j¤^v 

†PB‡bi gZ| mRNA Gi 5′ cÖv‡š—i K‡qKwU †em †KvWbwenxb, GB cÖvš—‡K 5′ wjWvi (5′-leader) e‡j| 

Avevi 3′-cÖv‡š—i K‡qKwU †em †KvWbwenxb, GB cÖvš—‡K 3′ -‡UªBjvi (3′ trailer) ejv nq| gvSLv‡bi 

Ask‡K †KvwWsAsk (coding region) e‡j| cici wZbwU †em wg‡j GKwU †KvWb nq| 

iv)  genetic RNA ev gRNA| fvBiv‡mi RNA nj gRNA 

cÖavb KvR t cÖavb KvR †cÖvwUb ˆZwi| †Kvb †Kvb †¶‡Î eskMwZi e¯‘ wn‡m‡eI KvR K‡i (†hgb- TMV)| 

wbIwK¬IUvBW (Nucleotide) t †h †Kvb GKcÖKvi wbDwK¬ImvBW Gi mv‡_ dm‡dU hy³ n‡j Zv‡K wbDwK¬IUvBW 
MwVZ nq| 

myZivs †em+myMvi+dm‡dU=wbDwK¬IUvBW 

mvaviYZ bvB‡Uªv‡Rbvm †em Gi bvg Abymv‡i wbDwK¬ImvBW I wbDwK¬IUvBW¸wji bvgKiY Kiv nq| h_v- 
A¨vwWwbb †em wewkó wbDwK¬IUvBW Gi bvg A¨vwWwbb wbDwK¬IUvBW ev A¨vwWwbwjK A¨vwmW ev A¨vwW‡bvwmb 5-

dm‡dU ev A¨vwW‡bvwmb g‡bvdm‡dU (AMP). 

Abyiƒcfv‡e BDivwmj †em wewkó wbDwK¬IUvBW Gi bvg BDivwmj wbDwK¬IUvBW ev BDwiwWwjK A¨vwmW ev BDwiwWb 

5-dm‡dU ev BDivwmb g‡bvdm‡dU (UMP) ˆZwi nq| ivB‡evR myMvi Gi 2,3 A_ev 5 b¤^i Kve©b ¯’v‡b 
dm‡dU hy³ n‡Z cv‡i, wKš‘ wW-Aw·ivB‡evR myMvi Gi 3 Ges 5 b¤^i Kve©b ¯’v‡b dm‡dU hy³ nq| A¨vwW‡bvwmb 

5-g‡bvdm‡dU (AMP) we‡klfv‡e D‡j−L‡hvM¨ GKwU wbDwK¬IUvBW| 
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wbDwK¬IUvB‡W GKwU, `yBwU ev wZbwU dm‡dU MÖ“c hy³ n‡Z cv‡i Ges Zv‡`i h_vµ‡g g‡bvdm‡dU, WvBdm‡dU 
I UªvBdm‡dU ejv nq| 

A¨vwW‡bvwmb g‡bvdm‡d‡Ui (AMP) mv‡_ Avi 
GKwU dm‡dU hy³ n‡j m„wó nq A¨vwW‡bvwmb 
WvBdm‡dU (ADP)| ADP Gi mv‡_ Avi GKwU 
dm‡dU hy³ n‡j ˆZwi nq A¨vwW‡bvwmb UªvB dm‡dU 

(ATP)| 

Gfv‡eB ˆZwi nq ¸qv‡bvwmb g‡bv, WvB I UªvBdm‡dU 

(GMP,GMP+i(P)=GDP,GDP+i(P)=GTP) 

Ges mvBwUwWb g‡bv, WvB I UªvBdm‡dU 

(CMP,CMP+i(P) =CDP,CDP+i(P)=CTP) 

BZ¨vw`| 

 
 

wPÎ 8.13 t GK AYy wbDwK¬IUvBW 

KvR t wbDwK¬IUvBW¸wj wWGbG I AviGbG ˆZwii g~j KvVv‡gv| GQvov wewfbœ wecvK wµqvq wbDwK¬IUvBW mg~n 
we‡kl f‚wgKv cvjb K‡i| 

h_v mv‡jvKms‡k−l‡Y k¦m‡b ADP, ATP, NAD, NADH2, GDP I ADP, ATP, NADP I NADPH2, 

†cÖvwUb ms‡k−l‡Y GDP I GTP; dm‡dvwjwcW ms‡k−l‡Y CDP I CTP Ges d¨vwU A¨vwmW weRvi‡b ATP, 

AMP, NAD I NADH2 Ask MÖnY K‡i| 

hw`I g‡bvwbDwK¬IUvBW †ek ¸i“Z¡c~Y© wKš‘ WvBwbDwK¬IUvBW ZZUv bq| 

Aciw`‡K cwjwbDwK¬IUvBWmg~n DNA I RNA MVb K‡i| 

wWGbG (DNA) ev wW Avw·ivB‡ev wbDwK¬K A¨vwmW (deoxy ribo nucleic acid) 

Ae¯’vb ev we¯—vit DNA cÖavbZ †Kv‡li wbDwK¬qv‡m Aew¯’Z †µv‡gv‡Rv‡g _v‡K| †Kv‡li †K¬v‡ivc−v÷ Ges 

gvB‡UvKbwWªqv‡ZI DNA _v‡K| cÖvwYfvBivm I T2 -e¨vK‡UwiIdvR¡ bvgK fvBiv‡m DNA _v‡K| 

†fŠZMVb  

DNA Gi †fŠZMVb †ek RwUj|  

GLv‡b ms‡¶‡c G m¤ú‡K© Av‡jvPbv Kiv nj− 

 

†fŠZ MVb t DNA Abyi †fŠZ I ivmvqwbK MVb m¤ú‡K© eû weÁvbxi Ae`vb Av‡Q| †R,wW IqvUmb 

(J.D.Watson) Ges d«vwÝm GBP,wm wµK (Francis H.C. Crick) bvgK `yBRb Bs‡iR weÁvbx wesk kZvãxi 

cÂvk `k‡Ki †kl fv‡M DNA G †fŠZ MV‡bi GKwU g‡Wj cÖeZ©b K‡ib| DNA Gi GB g‡WjwU me©Rb 

¯^xK…Z nq| ms‡¶‡c G g‡Wj †K DNA Gi IqvUmb I wµK g‡Wj (Watson and Crick model) ejv nq| 
GB g‡Wj cÖeZ©‡bi Rb¨ IqvUmb I wµK 1963 mv‡j †bv‡ej cyi¯‹vi jvf K‡ib| 
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wPÎ 8.14 t ms‡K‡Zi mvnv‡h¨ DNA AYyi GKvs‡ki MVb 

IqvUmb I wµK Gi g‡Wj Abyhvqx DNA AYy GK wØ-m~ÎK k„•Lj w`‡q MwVZ †cuPv‡bv wmuwoi gZ| wmuwoi 
†iwjs/nvZj `ywU mgvš—ivj Ges wW-Aw· ivB‡evR myMvi Gi mgš^‡q MwVZ| wmwoi †mvcvb ev avc¸wj ˆZwi nq 
nvB‡Wªv‡Rb eÜb w`‡q hy³ `ywU †e‡mi mgš^‡q| Gfv‡e `ywU c¨uvPv‡bv cwjwbDwK¬IUvBW k„•Lj ev wØ-m~wÎK k„•L‡ji 
mvnv‡h¨ DNA AYy MwVZ nq Ges †mRb¨ G‡K Wej †nwjKm (double helix) ejv nq| 

wmuwoi †mvcv‡bi †em Pvi cÖKvi| _vBwgb I mvB‡Uvwmb †em `ywU GK ej‡qi Ges G‡`i ejv nq cvBwiwgwWb 
†em| Ab¨ `ywU †em A¨v‡Wwbb I ¸qvwbb `yB ej‡qi Ges Zv‡`i ejv nq wcDwib †em| 
 

DNA Gi wmwWi †mvcv‡bi cÖ‡Z¨KwU‡Z `ywU †em _v‡K Ges Zv‡`i GKwU cvBwiwgwWb RvZxq Ges Ab¨ †emwU 
wcDwib RvZxq| 

DNA †Z me©`vB _vBwgb `yBwU nvB‡Wªv‡Rb eÛ Øviv A¨v‡Wwbb Gi mv‡_ hy³ _v‡K (T=A)| Aci w`‡K 
mvB‡Uvwmb me©`v ¸qvwbb Gi wZbwU nvB‡Wªv‡Rb eÛ Øviv hy³ _v‡K (G≡C)| Wej‡nwj· ev wmuwoi cÖwZwU N~Y©b 
34A0

 `~iZ¡ wewkó Ges G `~iZ¡ 10wU g‡bvwbIwK¬IUvBW w`‡q ˆZwi Ges †mRb¨ cÖwZwU g‡bvwbIwK¬IUvB‡Wi ˆ`N©¨ 
3.40

A| gvB‡Uvwmm cÖwµqvq †Kvl wefvR‡bi B›Uvi‡dR ch©v‡q GKwU DNA n‡Z `ywU DNA nq Ges G‡K ejv 
nq DNA Gi AbywjwcKiY ev replication of DNA| 

wg‡qvwmm cÖwµqvq †Kvl wefvR‡b DNA Gi AbywjwcKiY nq| 

DNA Abywjc‡bi Rb¨ DNA cwjgv‡iR (DNA polymerase) GbRvBg mswk−ó| 

g‡b Kiv nq DNA Gi Ask, hv‡K wRb (gene) ejv nq Zviv Rx‡ei ˆewkó¨ wbqš¿Y K‡i| GKwU ev GKvwaK 
wRb GKwU wbw`©ó eskMwZi ˆewkó¨ wbqš¿Y K‡i| 
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AviGbG (RNA) ev ivB‡evwbDwK¬K A¨vwmW (ribonucleic acid)  

Dw™¢` fvBiv‡m RNA _v‡K, DNA _v‡K bv| †Kvlxq Dw™¢‡`i mvB‡Uvc−vRg, ivB‡ev‡mvg I wbDwK¬Ijv‡m RNA 

_v‡K| 

†Kv‡l wZb cÖKvi RNA _v‡K h_v- 
i) †g‡mÄvi RNA ev mRNA ev evZ©ven RNA| 

ii) ivB‡ev‡mvgvj RNA ev rRNA 

iii) UªvÝdvi RNA(transfer RNA) tRNA 

evZ©ven RNA(messenger RNA ev mRNA) 

mRNA ¸wj `xN©, GK m~Î wewkó| mRNA Gi DrcwË nq DNA Gi `ywU m~‡Îi †h †Kvb GKwU m~Î n‡Z Ges 
DrcwËi ci †Kv‡li mvB‡Uvc−vR‡g Aew¯’Z ivB‡ev‡Rvg bvgK A½vby‡Z Ae¯’vb †bq| mRNA DNA n‡Z 
ms‡KZ enb K‡i| G‡`i cÖwZ wZbwU †em †Kvb RvZxq A¨vgvB‡bv A¨vwmW †cÖvwUb ˆZwi‡Z Kvi ci †K _vK‡e Zv 
wba©iY K‡i Ges wZbwU †em wg‡j ˆZwi nq †KvWb ev ms‡KZ| 

KvR t mRNA wbw`©ó †cÖvwUb I Dr‡mPK m„wó wba©viY K‡i| mRNA ˆZwi nq DNA †Z, Ae¯’vb ivB‡ev‡Rv‡g 
Ges mRNAi mswk−ó †KvWb, tRNA Gi A¨vw›U‡KvW‡bi mv‡_ wg‡j †ccUvBW mg~n ˆZwi K‡i| 

RNA Gi AvbweK MVb (molecular structure of RNA) 

RNA AYy cÖavbZ GKZš¿x (single stranded)| Z‡e GwU wØZš¿x (double stranded) n‡Z cv‡i| 
GKZš¿x RNA wewfbœ fvBivm, Z_v Dw™¢` fvBivm, Bbd¬y‡qÄv fvBivm, †cvwjI fvBivm cÖf…wZ‡Z eskMwZi aviK 
I evnK| RNA Zš¿ ev RNA ÷ªvÛ A‡bK¸wj ivB‡evwbDwK¬IUvBW (ribonucleotide) Øviv MwVZ GKwU 
cwjwbDwK¬IUvBW| 
RNA Gi ivmvqwbK MVb t RNA ÷ªv‡Û PvivU †em mvB‡Uvwmb (cytosin) BDivwmj (uracil) A¨v‡Wwbb 

(adenine) I ¸qvwbb (guanine) _v‡K| D‡j−L¨ RNA †Z _vBwgb _v‡K bv hv DNA †Z _v‡K| 
†em e¨ZxZ RNA †Z 5-Kve©b wewkó ivB‡evR myMvi _v‡K| RNA †Z Avi _v‡K dm‡dU| 
RNA=‡em+ivB‡evRmyMvi+dm‡dU 

RNA Gi cÖKvi‡f` (types of RNA) 

RNA †K cÖavbZ `yfv‡M fvM Kiv nq, h_v i) †R‡bwUK RNA (genetic RNA) Ges ii) bb-‡R‡bwUK (non-

genetic RNA) 

i) †R‡bwUK RNA (Genetic RNA) t AwaKvsk Dw™¢` fvBiv‡m Ges K‡qK cÖKvi cÖvYx fvBivm (Bbd¬y‡qÄv 
fvBivm, †cvwjI fvBivm) G ïaygvÎ RNA _v‡K Ges GB RNA eskMZ ˆewkó¨ enb K‡i| GBi“c †h me 

RNA eskwZi aviK I evnK i“‡c KvR K‡i Zv‡`i‡K †R‡bwUK RNA e‡j| 

ii) bb-‡R‡bwUK (Non-genetic RNA) t †h mKj †¶‡Î Z_v fvBivm Qvov me©‡¶‡Î DNA †R‡bwUK 
c`v_©i“‡c KvR K‡i Ges †mLv‡b RNA †K bb-‡R‡bwUK RNA e‡j| GBme RNA †cÖvwUb ms‡k−l‡Y KvR 
K‡i| 

ivB‡ev‡Rvgvj RNA (ribosomal RNA = rRNA) 

†Kv‡li mgy`q RNA Gi kZKiv cÖvq 80 fvM rRNA †Kv‡li ivB‡ev‡Rv‡g G‡`i Ae¯’vb| 

KvR t rRNA †cÖvwU‡bi mv‡_ hy³ n‡q ivB‡evwbDwK¬q †cÖvwU‡bi KYv (ribonucleo protein particles) MVb 
K‡i| ivB‡ev‡Rv‡g †cÖvwUb ms‡k−wlZ nq Ges †KD †KD g‡b K‡ib †h †cÖvwUb ms‡k−l‡Yi m‡½ †Kvb bv †Kvbfv‡e 
nqZ rRNA G m¤úK©xZ| 
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UªvÝdvi (transfer RNA ev tRNA) 

UªvÝdvi RNA †Kv‡li mvB‡Uvc−vR‡g Ae¯’vb K‡i| G‡`i AvbweK IRb me‡P‡q Kg Ges Zvi d‡j Giv `ªeYxq 
g‡b nq Ges †mRb¨ G‡`i c~‡e© bvg wQj `ªeYxq RNA (soluble RNA ev sRNA)| cÖwZwU tRNA †Z 
†gvUvgywU 90wU wbDwK¬IUvBW _v‡K| 

tRNA Drcbœ nq DNA †_‡K Ges Drcbœ nevi ci mvB‡Uvc−vR‡g Ae¯’vb K‡i| 

tRNA Gi AYy GKK k„•Lj n‡jI KZK¸wj RvqMvq fuvR n‡q †em Gi g‡a¨ †Rvovi m„wó K‡i| me tRNA Gi 
evwn¨K MVb †K¬vfvi cvZvi gZ (clover leaf shape)| Gi GK cÖv‡š— _v‡K wZbwU †em CCA Ges GB A ev 
A¨v‡Wwbb Gi m‡½ A¨vgvB‡bv A¨vwmW hy³ nq| GB cÖv‡š—i Dëv w`‡K wZbwU †em _v‡K Ges Zv‡K A¨vw›U‡KvWb 

(anticodon) ev wecixZ †KvWb e‡j|  
wewfbœ A¨vgvB‡bv A¨vwm‡Wi A¨vw›U‡KvWb wewfbœ| †cÖvwUb ms‡k−l‡Y mswk−ó 20wU A¨vgvB‡bv A¨vwm‡Wi Rb¨ 20wUi 
†ekx tRNA we`¨gvb| 

KvR t UªvÝdvi RNA †Kv‡l Aew¯’Z A¨vgvB‡bv A¨vwmW mg~n‡K A¨v‡Wwbb †e‡mi mv‡_ hy³ K‡i mRNA †Z 
wb‡q hvq Ges tRNA Gi wbw`©ó A¨vw›U‡KvWb mRNA Gi wbw`©ó †KvW‡b Ae¯’vb K‡i A¨vgvB‡bv A¨vwmW 
mg~n‡K hy³ n‡Z mvnvh¨ K‡i| 

DNA I RNA Gi g‡a¨ Zzjbv− 

DNA RNA 

1. DNA cÖavbZ wbDwK¬qvm ga¨¯’ †µv‡gv‡Rv‡g 
_v‡K| †K¬v‡ivc−v÷, gvB‡UvKwÛªqv, I 
cÖvwYfvBiv‡mI _v‡K|  

1. RNA cÖavbZ mvB‡Uvc−vR‡g _v‡K| wbDwK¬Ijvm I 
Dw™¢` fvBiv‡mI _v‡K| 

2. DNA GKB cÖKv‡ii| 2. RNA wZb cÖKv‡ii mRNA, rRNA I tRNA 

3. mvaviYZ Rx‡ei ˆewk‡ó¨i aviK wRb mg~n enb 
K‡i| 

3. mvaviYZ wRb enb K‡i bv| 

4. mvaviYZ eskMwZi mv‡_ mswk−ó| 4. mvaviYZ †cÖvwUb I Dr‡mPK ms‡k−l‡Yi mv‡_ 
mswk−ó| 

5. GLv‡b kK©iv AYyi bvg cuvP Kve©b wewkó wW-
Aw· ivB‡evR myMvi| 

5. GLv‡b kK©iv AYyi bvg cuvP Kve©b wewkó ivB‡evR 
myMvi| 

6. †em Pvi cÖKvi A¨vwWwbb, ¸qvwbb, mvB‡Uvwmb 
I _vBwgb| 

6. †em Pvi cÖKvi A¨vwWwbb, ¸qvwbb, mvB‡Uvwmb I 
BDivwmj| 

7. GLv‡b BDivwmj †em _v‡K bv| 7. GLv‡b _vBwgb †em _v‡K bv| 
8. DNA Gi web¨vm cu¨vPv‡bv wmuwoi gZ Ges 

wØm~ÎK| 

8. tRNA Gi web¨vm †K¬vfvi cvZvi gZ| mRNA GK 
m~Îxq| 

9. me DNA Gi MVb Wej †nwjK&m&| 9. wZb cÖKvi RNA Gi MVb wfbœ| 

10. DNA †Z wbDwK¬IUvB‡Wi msL¨v ARmª| 
K‡qK jvL n‡Z cÖvq 40 jvL ch©š—| 

10. tRNA †Z wbDwK¬IUvB‡Wi msL¨v cÖvq 90wU| 

mRNA †Z †ewk| 

11. AvbweK IRb †ekx| 11. AvbweK IRb Kg| 
 

mvisms‡¶c 

♦ †c‡›UvR myMvi Ø‡qi †h †Kvb GKwUi mv‡_ †h †Kvb GKwU bvB‡Uªv‡Rb †em hy³ n‡j Zv‡K wbDwK¬ImvBW 
ejv nq| myMvi I †em Gi wewfbœZvi Kvi‡Y wewfbœ wbDwK¬ImvBW nq| 

♦ †h †Kvb cÖKvi wbDwK¬ImvB‡Wi mv‡_ GKwU A‰Re dm‡dU hy³ n‡j Zv‡K wbDwK¬IUvBW e‡j| 
♦ cwjwbDwK¬IUvBWmg~n DNA I RNA MVb K‡i| AwaKvsk Dw™¢‡` RNA Ges cÖvYx‡Z DNA _v‡K| 
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cv‡VvËi g~j¨vqb- 4 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  wbDwK¬K A¨vwmW KZ cÖKvi? 
 K. `yB cÖKvi  L. wZb cÖKvi 
 M. Pvi cÖKvi N. cuvP cÖKvi 

2|  cvBwiwgwWb ¶viK KZ cÖKvi? 
 K. `yB cÖKvi  L. wZb cÖKvi 
 M. Pvi cÖKvi  N. cuvP cÖKvi 

3|  wbDwK¬ImvB‡Wi mv‡_ GKwU dm‡dU hy³ n‡q wK MwVZ nq? 
 K. wbDwK¬K A¨vwmW  L. dmdwiK A¨vwmW 
 M. †c‡›UvR myMvi  N. wbDwK¬IUvBW 

4|  DNA I RNA ˆZwii g~j KvVv‡gv †KvbwU? 
 K. DNA  L ATP 

 M. wbDwK¬IUvBW  N. wbDwK¬ImvBW 
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cvV- 5 t Dr‡mPK (Enzyme) 

G cvV Aa¨qb †k‡l Avcwb 

♦ Dr‡mP‡Ki msÁv w`‡Z cvi‡eb| 

♦ Dr‡mP‡Ki †kªYxwefvM Ki‡Z cvi‡eb| 

♦ Dr‡mP‡Ki KvR I e¨envi wjL‡Z cvi‡eb| 

♦ †Kv-d¨v±i, †Kv-GbRvBg, A¨vKwUf mvBU Kb‡mÞ I cÖfve‡Ki eY©bv w`‡Z cvi‡eb| 

Dr‡mP‡Ki msÁv t wewfbœ ˆRe ivmvqwbK wewµqvq †h me ˆRe ivmvqwbK `ªe¨ ¯^ígvÎvq AskMÖnY K‡i ivmvqwbK 
wewµqvi nvi‡K wbqš¿Y K‡i Ges wewµqv †k‡l, (KZK mZ©mv‡c‡¶) wb‡Riv AcwiewZ©Z _v‡K Zv‡`i‡K GbRvBg 

ev Dr‡mPK Zv‡`i‡K e‡j| Dr‡mPK†K ˆRe AbyNUK (organic catalyst) I ejv †h‡Z cv‡i| 

1878 mv‡j ˆeÁvwbK Kuhn (Kzb) GbRvBg kãwU e¨envi K‡ib| 1926 mv‡j ˆeÁvwbK Sumner (mvgbvi) 

cÖ_g Dr‡mPK c„_K K‡ib Ges Dr‡mPK wQj BDwi‡qR (Urease)| 

Dr‡mP‡Ki ˆewkó¨ 

1. Dr‡mPK nj cÖavbZ †cÖvwUb RvZxq, hw`I Dr‡mPK A‡cÖvwUb Ask _vK‡Z cv‡i| 

2. Dr‡mPK Gi Kvh©KvixZv PH Ges Zvc Øviv wbqwš¿Z| 
3. GKwU Dr‡mPK †Kej GKwU wbw`©ó ivmvqwbK wewµqvi Dci KvR Ki‡Z m¶g| 

4. Dr‡mPK †Kv‡l Kj‡qW (colloid) iƒ‡c Ae¯’vb K‡i| 

 

i)  me Dr‡mPK Gi cÖavb Ask †cÖvwUb| †h Dr‡mPK ïay †cÖvwUb w`‡q MwVZ Zv‡K mij Dr‡mPK (simple 

enzyme) ejv nq| 

ii)  †Kvb †Kvb Dr‡mPK †cÖvwUb As‡ki mv‡_ GKwU A‡cÖvwUb Ask mshy³ _v‡K| G ai‡bi Dr‡mPK‡K (Z_v 

†cÖvwUb‡K) ejv nq KbRy‡M‡UW †cÖvwUb (conjugated protein) ev mshy³ Dr‡mPK| 

iii)  KbRy‡M‡UW Dr‡mP‡Ki †cÖvwUb Ask‡K A¨v‡cvDr‡mPK (apoenzyme) ejv nq| 

iv)  KbRy‡M‡UW Dr‡mP‡Ki A‡cÖvwUb Ask‡K cÖm‡_wUK MÖ“c (Prosthetic group) ejv nq| 

v)  cÖm‡_wUK MÖ“cwU †Kvb avZz (metal) n‡j Zv‡K †Kv-d¨v±i (cofactor) ejv nq| BwZc~‡e© †Kvd¨v±i †K 

A¨vKwU‡fUi (activator) ejv nZ| D`vnib, Mn
++
, Mg

++
, Zn

++
Cl

-
, Co, B, Ca

++
, Na

+
 K

+
 

BZ¨vw`| 

n‡jvDr‡mPK (holoenzyme)  

cÖm‡_wUK MÖ“c A_ev †Kv- Dr‡mPKmn mgMÖ Dr‡mPK‡K n‡jvDr‡mPK e‡j| 
A¨v‡cvDr‡mPK+(cÖm‡_wUK Ask) ‡Kv-Dr‡mPK-(†cÖvwUb Ask) n‡jvDr‡mPK  

vi)  Dr‡mPK cÖm‡_wUK MÖ“cwU †Kvb ˆRe-ivmvqwbK c`v_© n‡j Zv‡K †Kv- Dr‡mPK ejv nq| D`vniY NAD, 

NADP, COASH ev COA, ATP BZ¨vw`| 

Dr‡mP‡Ki bvgKiY  

1| †h mve‡÷ªU Z_v †h ˆRweK c`v‡_©i Dci Dr‡mP‡Ki wµqv K‡i Zvi cÖavb As‡ki †k‡l- ase (GR) †hvM 
K‡i Dr‡mP‡K bvgKiY Kiv nq| h_v- 
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D`vniY  

mve‡÷ªU  Dr‡mPK 

BDwiqv (urea) - BDwi‡qR (sucrase) 

my‡µvR (sucrose) - my‡µR (urease) 

g‡ëvR (maltose) - g‡ëR (maltase) 

†mjy‡jvR (cellulose)  - †mjy‡jR (cellulase) 

wjwcW (lipid) - jvB‡cR (lipase) 

wKš‘ KZK¸wj Dr‡mPK †k‡l ase bvB †hgb- wccwmb (pepsin), wUªcwmb (tripsin), KvB‡gvwUªcwmb 

(chymotrypsin), †iwbb (Renin)  

2| Dr‡mPK †h RvZxq wewµqv‡K cÖfvweZ K‡i †mB RvZxq wewµqvi bvg Abymv‡i− 

wewµqvi bvg Dr‡mPK 

K) nvB‡WªvjvBwmm (hydrolysis) nvB‡Wv‡jR (hydrolase) 

L) Aw·‡Wkb ev Rvib (oxidation) Aw·‡WR (oxidase) 

M) wiWvKkb ev weRvib (reduction) wiWvK‡UR (reductase) 

(3) wewµqv I mve‡÷ª‡Ui wgwjZ bvg Abymv‡i A‡bK Dr‡mP‡Ki bvgKiY Kiv n‡q‡Q| GB me Dr‡mP‡Ki bv‡gi 
`yBwU Ask _v‡K, GKwU Ask mve‡÷ª‡Ui bvg Abymv‡i I Ab¨ Ask wewµqvi bvg Abymv‡i| D`vnnviY- B_vBj 
A¨vj‡Kvnj ˆZwi‡Z, nvB‡Wv‡Rbhy³KiY ev Dnv n‡Z nvB‡Wªv‡Rb AcmviYKvix Dr‡mP‡Ki bvg A¨vj‡Kvnj 
wWnvB‡WªvwR‡bR| 

Dr‡mP‡Ki †kªYxweb¨vm  

Dw™¢` I cÖvwY‡`‡n AvUkZvwaK Dr‡mPK mbv³ Kiv n‡q‡Q| ivmvqwbK wewµqvi cÖK…wZ Abymv‡i Dr‡mPK¸wj‡K 

cÖavbZ: bq †kªYx‡Z fvM Kiv hvq− 

1| nvB‡Wªv‡jR ev Av`ª©we‡k−lYKvix GbRvBg (hydrolases)- G †kªYxi Dr‡mPK †Kvb c`v‡_©i mv‡_ cvwb mshy³ 
ev wehy³ K‡i| 
 
my‡µvR+cvwb   M−y‡KvR+d«zK‡UvR  

D`vniY- my‡µR, jvB‡cR, G÷v‡iR, dm‡d‡U‡R, †ccwmb BZ¨vw`| 

2| Aw·‡WvwiWvK‡UR ev Rvib weRvib GbRvBg (oxido-reductase)- G ai‡bi Dr‡mPK †Kvb c`v‡_©i mv‡_ 
nvB‡Wªv‡Rb, Aw·‡Rb wKsev B‡jKUªb mshy³ ev wehy³ K‡i| 

D`vniY  
A¨vj‡Kvnj wWnvB‡WªvwR‡bR, mvB‡Uv‡µvg Aw·‡WR| 

3| Kv‡e©vw·‡jR (Carboxylase) t G †kªYxi Dr‡mPK †Kvb c`v‡_©i mv‡_ CO2 AYy mshy³ ev wehy³ K‡i| 
 
A·v‡jvmvKwmwbKA¨vwmW                   Avjdv wK‡UvM−yUvwiK A¨vwmW + CO2 

my‡µR 



GBPGmwm †cÖvMÖvg 

BDwbU AvU 180 

 

cvBi“wfK A¨vwmW    A¨vwm‡UjwWnvBW + CO2 

4| UªvÝdv‡iR ev ¯’vbvš—xKiY (transferase)  

G †kªYxi Dr‡mPK †Kvb GKwU c`v_© n‡Z GKwU MÖ“c‡K (h_v- NH2 MÖ“c) AcmvwiZ K‡i Ab¨ GKwUi mv‡_ hy³ 
K‡i| 
 
M−yUvwgK A¨vwmW+cvBi“wWK A¨vwmW     AvjdvwK‡Uv M−yUvwiK A¨vwmW + A¨vjvwbb 
 

5| dm‡dvivB‡jR (Phosphorylase) t GKRvZxq UªvÝdv‡iR Dr‡mPK| G †kªYxi Dr‡mPK †Kvb c`v_©‡Z 
dm‡dU MÖ“c mshy³ ev wehy³ K‡i| G †kªYxi wKQy Dr‡mPK ïaygvÎ mshy³ Ki‡Z cv‡i Ges Ab¨¸wj ïay wehy³ 
Ki‡Z cv‡i, †m‡nZz ivmvqwbK wewµqv GKgyLx, DfqgyLx bq|  
 

D`vniY- M−y‡KvR+ ATP     M−y‡KvR-6-dm‡dU+ ADP 
 

 

M−y‡KvR - 6 - dm‡dU       M−y‡KvR+ i(p) 

6|  AvB‡mvgv‡iR (Isomerase) - G †kªYxi Dr‡mPK A¨vj‡WvR I wK‡UvR myMvi Gi AvB‡mvwgwiK cwieZ©b 
mvab K‡i 

 
D`vniY- M−y‡KvR - 6- dm‡dU        d«z‡±vR - 6 - dm‡dU 
 
 
3 dm‡dvwM−‡mivjwWnvBW     WvBnvBWªw· A¨vwm‡Uvb dm‡dU 
 
 
7|  Gwcgv‡iR (Epimerase) t G †kªYxi Dr‡mPK mg~n †Kvb c`v_©‡K Zvi Gwcgv‡i cwiewZ©Z K‡i| Gwcgvi 

¸wj †KejgvÎ GKwU Kve©b cigvYyi Ae¯’v‡b wfbœZv wewkó| 
 
RvBjy‡jvR - 5 - dm‡dU    ivBey‡jvR 5-dm‡dU 
 
8|  jvB‡qR (Lyase) ev Abv`ª© we‡k−lYag©x Dr‡mPKt GB cÖKvi Dr‡mPK Kvh©KvwiZvq mve‡÷ªU AYy Av`ª© 

we‡k−wlZ bv n‡qB `yfv‡M wef³ nq| h_v- A¨vj‡Wv‡jR|  
 
D`vniY- d«z‡±vR 1,6 wemdm‡dU              dm‡dv wM−‡mivjwWnvW + WvBnvBWªw· A¨vwm‡Uvb 
dm‡dU| 

9| jvB‡MR (Lygase) ev AbyeÄx Dr‡mPK 
G RvZxq Dr‡mPK ATP Gi mnvqZvq `yB ev Z‡ZvwaK mve‡UªU‡K mshy³ K‡i bZzb †hŠM Drcbœ K‡i|  
 
D`vniY- M−yUvwgK A¨vwmW+ NH3 + ATP    M−yUvwgb + ADP+i(p)  
 

UªvÝA¨vwg‡bR 

UªvÝdv‡iR RvZxq 

†n‡·vKvB‡bR 

dm‡dvivB‡jR 

dm‡d‡UR 

dm‡dvivB‡jR 

dm‡dvM−y‡Kv 

AvB‡mvgv‡iR 

Uªv‡qvR 

AvB‡mvgv‡iR 

Kve©w·‡jR 

Gwcgv‡iR 

Kve©w·‡jR 

A¨vj‡Wv‡jR 

M−yUvwgK 

wmb‡_‡UR 
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Dr‡mP‡Ki A¨vKwUf mvBU (Active site of enzyme) ev GbRvB‡gi Ômwµq ¯’vbÕ| 

aviYv Kiv nq †h Dr‡mP‡Ki †`‡ni Dcwi¯’‡j wKQy mwµq ¯’vb Av‡Q Ges GB me ¯’v‡b mve‡UªU - Dr‡mPK †hŠM 

(substrate enzyme complex) MV‡b mwµq f‚wgKv cvjb K‡i| 

†Kvb wbw`©ó Dr‡mP‡Ki GK ev GKvwaK mwµq ¯’vb _v‡K|  

cÖ_g ch©v‡q mve‡÷ªU AYy Dr‡mP‡Ki mwµq ¯’v‡b mshy³ n‡q Dr‡mPK - mve‡÷ªU Kg‡c−· (enzyme-substrate 

complex=SE) ev †hŠM m„wó K‡i| wØZxq ch©v‡q Dr‡mPK - mve‡÷ªU †hŠM ivmvqwbK wewµqv K‡i Ges bZzb 
c`v_© m„wó nq Ges Dr‡mPK c„_K n‡q hvq| 

wPÎ 8.15 t Dr‡mPK wµqvi c×wZ 

 
mve‡÷ªU+Dr‡mPK → mve‡÷ªU †hŠM Dr‡mPK → †cÖvWv± + GbRvBg 
    S    +    E      →             SE              →     P    +     E 

K‡qKwU Dr‡mP‡Ki cwiPwZ  

(1) †mjy‡jR (Cellulase) t †h Dr‡mPK †mjy‡jvR (cellulose) bvgK cwjm¨vKvivBW‡K nvB‡Wªv‡jvBwmm ev 
Av`ª© we‡k−lY cÖwµqvq †f‡O †m‡jvev‡qvR (cellobiose) bvgK WvBm¨vKvivB‡W cwiYZ K‡i Zv‡K †mjy‡jR 
Dr‡mPK e‡j| †mjy‡jR GKwU nvB‡Wªv‡jR RvZxq Dr‡mPK| 
cieZ©x‡Z †m‡jvev‡qvR m¤ú~Y© Av`ª© we‡k−wlZ n‡q β-M−y‡KvR Drcbœ K‡i| 

KvR t Dw™¢`‡`‡ni cÖavb MvVwbK c`v_© nj †mjy‡jvR| GB MvVwbK c`v_© Z_v †mjy‡jvR gvbyl Lv`¨ wnmv‡e 
e¨envi Ki‡Z cv‡i bv| wKQy AYyRxe I QÎvK †mjy‡jR Drcbœ Ki‡Z cv‡i Ges †mjy‡jvR †f‡O gvwUi mv‡_ 
wgwk‡q †h‡Z mvnvh¨ K‡i| 

 
†mjy‡jvR   †m‡jvev‡qvR       β-M−y‡KvR 

4| †cÖvwU‡qR (Protease) t †h Dr‡mPK †cÖvwUb‡K †f‡O †cÖvwU‡bi GKK A¨vgvB‡bv A¨vwm‡W cwiYZ K‡i Zv‡K 
ejv nq †cÖvwU‡qR| PviwU wewfbœ Dr‡mP‡K GK‡Î †cÖvwU‡qR ejv nq mzZivs †cÖvwU‡qR GK cÖKvi †hŠM Dr‡mPK| 

PviwU Dr‡mP‡Ki bvg †ccwmb (pepsin), wUªcwmb (trypsin), B‡icwmb (erepsin) I c¨v‡cBb (paaipn)| 

K) †ccwmb - †cÖvwUb‡K Av`ª© we‡k−lY K‡i †cÖvwUIR I †cc‡Uv‡b cwiYZ K‡i| 

 

†mjy‡jR †m‡jvev‡qR 
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L) wUªcwmb - †cÖvwUb‡K Av`ª© we‡k−lY K‡i †cÖvwUIR, †cc‡Uvb, cwj‡ccUvBW I A¨vgvB‡bv A¨vwm‡W cwiYZ K‡i| 
M) B‡icwmb - †ccUvBW mg~n‡K Av`ª© we‡k−lY K‡i A¨vgvB‡bv A¨vwm‡W cwiYZ K‡i| 
N) c¨v‡cBb - †cÖvwUb‡K †cÖvwUIR, †cc‡Uvb †ccUvBW I A¨vgv‡bv A¨vwm‡W cwiYZ K‡i| 

Dw™¢‡`i (h_v- wewfbœ cÖKvi WvDj) ex‡R mwÂZ †cÖvwUb A¼z‡iv`M‡gi mgq †cÖvwU‡qR Dr‡mP‡Ki Kvh©KvwiZvq 
Av`ª© we‡k−wlZ n‡q †f‡O hvq Ges Zv åƒ‡Y ¯’vbvš—wiZ n‡q bZzb †cÖvwUb ms‡k−wlZ nq| 

cÖvwYiv †h Avwgl RvZxq Lv`¨ Lvq Zv †cÖvwU‡qR Dr‡mP‡Ki Kvh©KvwiZvq †f‡O hvq (nRg nq) I cieZ©x‡Z †`n 
MV‡b mvnvh¨ K‡i| 

2| A¨vgvB‡jR (Amylase) t ÷vP© ev †k¦Zmvi bvgK cwjm¨vKvivBW †K Av`ª©we‡k−lYKvix Dr‡mP‡Ki bvg 

A¨vgvB‡jR| A¨vgvB‡jR `yB cÖKv‡ii, h_v- ∝- amylase I β- amylase| ÷vP© Gi mvgwMÖK IR‡bi cÖvq 

20% A¨vgvB‡jvR I evKx cÖvq 80% A¨vgvB‡jv †cKwUb| ∝-amylase A¨vgvB‡jvR‡K †f‡O †W·wUªb 

(dextrin) Drcbœ K‡i Ges β-amylase †W·wUªb‡K g‡ëvR bvgK WvBm¨vKvivB‡W i“cvš—wiZ K‡i| ∝-

amylase I β- amylase Gi wewµqvi d‡j A¨vgvB‡jv‡cKwUb †f‡O g‡ëvR G cwiYZ nq| 

3| RvB‡gR (Zymase) t KZK¸wj QÎvK, we‡kl K‡i, C÷ (yeast) bvgK QÎv‡Ki †Kv‡l RvB‡gR bvgK 
RwUj Dr‡mPK we`¨gvb| GB Dr‡mPK mgwó dvi‡g‡›Ukb cÖwµqvq †k¦Zmvi wPwb I M−y‡KvR‡K C‡÷i AevZ k¦mb 
cÖwµqvq †f‡O G_vBj A¨vj‡Kvnj G cwiYZ K‡i| A¨vj‡Kvnj ˆZix‡Z I †eKvix wk‡í RvB‡gR e¨eüZ nq| 

5| K¨vUv‡jR (Catalase) t K¨vUv‡jR Dr‡mPK nvB‡Wªv‡Rb cvi-A·vBW †K †f‡O cvwb I Aw·‡Rb G i“cvš—
wiZ K‡i| 

 
2H2O2     2H2O+O2 

Dc‡iv³ K‡qK cÖKvi †Kvl¯’ ˆRe imvqb e¨ZxZ Av‡iv A‡bK cÖKvi ˆRe imvqb †Kv‡l cvIqv hvq h_v 
A¨vjKvj‡qWmg~n (askaloids), wfUvwgbmg~n (vitamins), ˆRe A¨vwmWmg~n (organic acids), 

d¬¨v‡fvb‡qWmg~n (flavonoids) BZ¨vw`| 

 
mvims‡¶c 

♦ wewfbœ ˆRe ivmvqwbK wewµqvq †h me ˆRe ivmvqwbK `ªe¨ ¯^ígvÎvq AskMÖnY K‡i ˆRe ivmvqwbK wewµqvi 
nvi‡K wbqš¿b K‡i Ges wewµqv †k‡l wb‡Riv AcwiewZ©Z _v‡K Zv‡`i‡K Dr‡mPK ev GbRvBg e‡j| 

♦ †h ˆRweK c`v‡_©i Dci Dr‡mPK wµqv K‡i Zvi cÖavb As‡ki †k‡l GR (ase) †hvM K‡i Dr‡mP‡Ki 
bvgKiY Kiv nq, †hgb- BDwiqv (urea)+GR (ase) → BDwi‡qR (urease)| 

 

 

 

 

K¨vUv‡jR 



 evsjv‡`k Db¥y³ wek¦we`¨vjq 
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cv‡VvËi g~j¨vqb- 5 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  GbRvB‡gi cÖavb As‡ki bvg wK? 
 K. wjwcW  L. †cÖvwUb 
 M. g‡bvm¨vKvivBW  N. cwjm¨vKvivBW 

2|  KbRy‡M‡UW Dr‡mP‡Ki A‡cÖvwUb Ask‡K wK ejv nq? 
 K. †cÖvm‡_wUK MÖ“c  L. A¨v‡cv Dr‡mPK 
 M. mij Dr‡mPK  N. wbw®Œq Dr‡mPK 

3|  cÖm‡_wUK MÖ“cwU avZz nvj Zv‡K wK e‡j? 
 K. †Kv-Dr‡mPK  L. A¨v‡cv Dr‡mPK 
 M. mij Dr‡mPK  N. †Kv-d¨v±i 

4|  wb‡Pi †KvbwU †mjy‡jvR fv½‡Z mnvqZv K‡i? 
 K. †cÖvwU‡qR  L. A¨vgvB‡jR 
 M. †mjy‡jR  N. RvB‡gR 

P‚ovš— g~j¨vqb 

msw¶ß I iPbvg~jK cÖkœvejx 

1. g‡bv, WvB I cwjm¨vKvivBW Kx? G‡`i KvR D‡j−L Ki“b| 
2. g‡bvm¨vKvivBW ej‡Z wK ey‡Sb? K‡qKwU g‡bvm¨vKvivBW -Gi bvg wjLyb| 
3. ÷vP© wK? ÷vP© Gi MVb m¤^‡Ü Av‡jvPbv Ki“b| 
4. wjwcW wK? wjwcW -Gi ˆewkó¨ I KvR eY©Yv Ki“b| 
5. A¨vwg‡bv A¨vwmW wK? 5wU A¨vwg‡bv A¨vwm‡Wi bvg wjLyb hv‡`i GKwU A¨vwg‡bv I GKwU K‡e©vw·j MÖ“c Av‡Q| 

6. RNA -Gi †fŠZ MVb, ivmvqwbK MVb I KvR eY©bv Ki“b| 
7. GbRvBg wK? GbRvB‡gi ˆewkó¨vmg~n wjLyb| 
8. †cÖvm‡_wUK MÖ“c, †Kv-d¨vKUi I †Kv-GbRvBg wK eywS‡q wjLyb| 
9. wbDwK¬ImvBW I wbDwK¬IUvBW wK? eywS‡q wjLyb| 

iPbvg~jK cÖkœ 

1. Kv‡e©vnvB‡WªU wK? wewfbœ cÖKvi Kv‡e©vnvB‡WªU Gi eY©bv w`b| 
2. wjwcW wK? wewfbœ cÖKvi wjwc‡Wi msw¶ß eY©bv w`b| 

3. †cÖvwUb wK? mij I hyM¥ †cÖvwUb ej‡Z wK ey‡Sb? wewfbœ cÖKvi mij †cÖvwUb m¤^‡Ü Av‡jvPbv Ki“b| 

4. DNA - ej‡Z wK eySvq? DNA - Gi †fŠZ I ivmvqwbK MVb m¤^‡Ü Av‡jvPbv Ki“b| 

5. DNA -Gi Abywjcb cÖwµqvi mwPÎ eY©bv w`b| Rxe RM‡Z G cÖwµqvi ¸i“Z¡ wK? 
6. GbRvBg wK? GbRvB‡gi Kvh©KvwiZvi cÖfveKmg~n wK wK? G‡`i m¤^‡Ü Av‡jvPbv Ki“b| 
7. GbRvB‡gi bvgKiY I †kªYxweb¨vm m¤^‡Ü Av‡jvPbv Ki“b| 

 



GBPGmwm †cÖvMÖvg 

BDwbU AvU 184 

DËigvjv 

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

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

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

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

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


