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†Kvl imvqb 

(CELL CHEMISTRY)  
 

 

 

f‚wgKv 

†Kvl n‡jv Rxe‡`‡ni MVb I Kvh©Kix GKK| Rxe Z_v Dw™¢̀  I cÖvYx GK‡Kvlx †_‡K eû‡Kvlx nq Ges G‡`i 

MVbI mijZi n‡Z RwUjZi nq| mKj cÖKvi Rxe‡Kv‡l mve©¶wYK †Kvb bv †Kvb ivmvqwbK wewµqv P‡j| GRb¨ 

†Kvl‡K ejv nq ivmvqwbK KviLvbv| Rxe‡Kv‡l cÖwZwbqZ †h mKj `ªe¨ ivmvqwbK wµqv wewµqvq Ask †bq Zv‡`i 

Aí K‡qKwU `ªe¨ m¤ú‡K© ms‡¶‡c Av‡jvPbv Kiv n‡e|   

 

 

 

 

 

 

 

kK©iv mg„× DcKiY                         †cÖvwUb mg„× DcKiY 

 

 

 

 

 

 

 

 

 

                       wjwcW mg„× DcKiY                               

GbRvBg 

 

BDwbU mgvwßi mgq   BDwbU mgvwßi m‡e©v”P mgq 02 mßvn 
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Rx‡ei ivmvqwbK Dcv`vb  

 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb- 

 Rx‡ei ivmvqwbK Dcv`vb  e¨vL¨v Ki‡Z cvi‡eb| 

 

cÖavb kã 

ˆRe imvqb, Dw™¢̀  ˆRe imvqb 

 

†Kvl n‡jv Rxe‡`‡ni MVb I Kv‡Ri GKK| Avi cÖwZwU Rxe‡`n KZK¸‡jv ivmvqwbK Dcv`v‡b MwVZ| 

Gme ivmvqwbK Dcv`vb¸‡jv †Kvl wbf©i| MZ 50 eQ‡ii Avwe®‹vi I cix¶v-wbix¶vjä Áv‡bi Av‡jv‡K 

ejv hvq †Kvl GKwU RwUj MVb| Avgiv Rvwb, Rxe‡bi D‡b¥l †_‡K ïiyK‡i ˆRewbK Kvh©Kjvc me©ÎB ivmvqwbK 

wµqv-wewµqvi QovQwo|  ZvB †Kvl‡K ejv nq GKwU ivmvqwbK KviLvbv|  

†Kv‡l Rxeb avi‡Yi me DcKiY ˆZwi n‡q weivR K‡i| Dw™¢̀ ‡`nI wewfbœ A‰Re I ˆRe c`v‡_©i mgš̂‡q MwVZ| 

G‡`i Rxeb MVb I Rxeb avi‡Yi R‡b¨ G ai‡bi eû c`v‡_©i `iKvi nq| G‡`i A‡bK¸‡jvB †`‡ni Af¨šÍ‡i 

Z_v †Kvlvf¨šÍ‡i m„wó nq| weÁv‡bi †h kvLvq †Kvl¯’ wewfbœ ˆRe ivmvqwbK Dcv`vb¸‡jvi eY©bv, cVb-cvVb I 

M‡elYv Kiv nq Zv‡K ˆRe imvqb ejv nq| Avi Dw™¢̀  weÁv‡bi †h kvLvq †Kvl¯’ wewfbœ ˆRe ivmvqwbK 

Dcv`vb¸‡jvi eY©bv, cVb-cvVb I M‡elYv Kiv nq Zv‡K  Dw™¢̀  ˆRe imvqb ejv nq| mRxe Dw™¢̀ ‡`n we‡kølY 

Ki‡j cÖavb †h Dcv`vb cvIqv hvq Zv n‡jv cvwb| †`‡ni cÖvq kZKiv 60-90 kZvsk n‡jv cvwb| evwK †h Ask 

Aewkó _v‡K Zv‡K KwVb e¯‘ ejv nq| 16wU †gŠwjK c`v_© †hgb- Kve©b, nvB‡Wªv‡Rb,  AwK&ª‡Rb,  bvB‡Uªv‡Rb,  

dmdivm, cUvwkqvg, K¨vjwmqvg, g¨vM‡bwmqvg, Avqib, †mvwWqvg, †K¬vwib, g¨v½vwbR, †evib, mvjdvi, Kcvi I 

wR¼ wg‡j m„wó K‡i‡Q AmsL¨ ˆRe Dcv`vb| ˆRe ivmvqwbK Dcv`vb¸‡jvi g‡a¨ Kv‡ev©nvB‡WªU, wjwcW, A¨vgvB‡bv 

A¨vwmW, †cÖvwUb, wbDwK¬K A¨vwmW, Ab¨vb¨ ˆRe A¨vwmW, wewfbœ GbRvBg BZ¨vw` cÖavb| A‰Re Dcv`v‡bi g‡a¨ 

cvwb Ab¨Zg c`v_©| 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K ˆRe I A‰Re Dcv`v‡bi bvg¸‡jv wjLyb 

‰Re Dcv`v‡bi bvg  

A‰Re Dcv`v‡bi bvg  

 

 

mvims‡¶c   

weÁv‡bi †h kvLvq †Kvl¯’ wewfbœ ˆRe ivmvqwbK Dcv`vb¸‡jvi eY©bv, cVb-cvVb I M‡elYv Kiv nq Zv‡K ˆRe 

imvqb ejv nq| Dw™¢̀  weÁv‡bi †h kvLvq †Kvl¯’ wewfbœ ˆRe ivmvqwbK Dcv`vb¸‡jvi eY©bv, cVb-cvVb I 

M‡elYv Kiv nq Zv‡K  Dw™¢̀  ˆRe imvqb ejv nq| 16wU †gŠwjK c`v_© †hgb- Kve©b, nvB‡Wªv‡Rb,  AwK&ª‡Rb,  

bvB‡Uªv‡Rb,  dmdivm, cUvwkqvg, K¨vjwmqvg, g¨vM‡bwmqvg, Avqib, †mvwWqvg, †K¬vwib, g¨v½vwbR, †evib, 

mvjdvi, Kcvi I wR¼ wg‡j m„wó K‡i‡Q AmsL¨ ˆRe Dcv`vb| 

 

 

cv‡VvËi g~j¨vqb-4.1 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| Dw™¢̀ ‡`‡ni kZKiv KZ fvM cvwb ? 

 (K) 60-70 (L) 60-80 (M) 60-90 (N) 50-90 

2| ˆRe ivmvqwbK Dcv`vb¸‡jv  n‡jv- 

 i. †cÖvwUb, wbDwK¬K A¨vwmW     ii. wjwcW, wewfbœ GbRvBg iii. Kve©b, nvB‡Wªv‡Rb                

wb‡Pi †KvbwU mwVK ? 

 (K)  i I ii (L) ii I  iii (M) i I iii (N) i, ii, I iii 
  

cvV-4.1 
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 Kv‡e©vnvB‡WªU, †cªvwUb I wjwc‡Wi †kÖwYwefvM  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb- 

 Kv‡ev©nvB‡WªU Gi †kªwYweb¨vm eY©bv Ki‡Z cvi‡eb| 

 †cÖvwUb Gi †kªwYwefvM e¨vL¨v Ki‡Z cvi‡eb| 

 wjwc‡Wi †kªwYweb¨vm m¤ú‡K© ej‡Z cvi‡eb| 

 

cÖavb kã 

g‡bvm¨vKvivBW, WvBm¨vKvivBW, Awj‡Mvm¨vKvivBW, cwjm¨vKvivBW 

 

Kv‡ev©nvB‡WªU : Dw™¢‡`i meyR As‡k m~hv©‡jv‡Ki Dcw¯’wZ‡Z I †K¬v‡ivwd‡ji mnvqZvq Kve©b WvBAK&ªvBW 

I cvwbi wewµqvi d‡j Drcbœ nq Kv‡ev©nvB‡WªU| Rxe‡`‡ni GKwU ¸iyZ¡c~Y© MvVwbK I mÂqx Dcv`vb 

n‡jv Kv‡ev©nvB‡WªU| Avgv‡`i Lv`¨ ZvwjKvi cÖavb Dcv`vbI Kv‡ev©nvB‡WªU| Kv‡ev©nvB‡WªU‡K  nvB‡WªU&m Ae Kve©b 

†_‡K  bvgKiY Kiv n‡q‡Q| Gi A_© n‡jv Kve©‡bi Rjvqb| Kv‡ev©nvB‡Wª‡Ui cÖwZ AYy Kve©‡bi mv‡_ `yÕAYy 

nvB‡Wªv‡Rb I GK AYy AwK&ª‡Rb _v‡K| Kv‡RB Kv‡ev©nvB‡WªU n‡jv Kve©b, nvB‡Wªv‡Rb I AwK&ª‡R‡bi mgš̂‡q MwVZ 

GK cÖKvi ˆRe ivmvqwbK c`v_© †hLv‡b G‡`i AbycvZ 1t2t1| Kv‡e©vnvB‡WªU Gi mvaviY dg~©jv n‡jv (CH2O)n 

†hLv‡b n n‡jv 3 ev 3 Gi †ewk msL¨v| g‡bvm¨vKvivB‡Wi †¶‡Î GwU we‡klfv‡e cÖ‡hvR¨ †hgb- Møy‡KvR, d«z‡±vR 

BZ¨vw`| Z‡e GKvwaK g‡bvm¨vKvivBW mn‡hv‡M †h me Kv‡ev©nvB‡WªU MwVZ nq H me †¶‡Î G mvaviY dg~©jv 

cÖ‡hvR¨ bq| hLb GK AYy Møy‡KvR I GK AYy d«z‡±vR MøvB‡KvmvBwWK eÜbxi gva¨‡g GKwÎZ n‡q GK AYy my‡µvR 

MVb K‡i ZLb G mvaviY dg~©jv Kvh©Kix nq bv, KviY eÜYx m„wóKv‡j GK AYy cvwb (H2O) †ei nq ZvB my‡µvR 

Gi dg~©jv `vuovq C12H22O11| 

eZ©gv‡b bvB‡Uªv‡Rb ev mvjdvi Av‡Q Ggb wKQz c`v_©‡KI Kv‡ev©nvB‡WªU ejv nq| Avevi Kve©b, nvB‡Wªv‡Rb I 

AwK&ª‡R‡bi AbycvZ 1t2t1 bq Ggb wKQz c`v_©‡KI Kv‡ev©nvB‡WªU ejv nq| ZvB cwjnvB‡WªvwK&ªq¨vjwWnvBW ev 

cwjnvB‡WªvwK&ªwK‡Uvb Ges G me c`v_© †_‡K D™¢yZ e ‘̄‡K ejv nq Kv‡ev©nvB‡WªU| 

Kv‡ev©nvB‡Wª‡Ui †kªwbweb¨vm : `ywU ˆewk‡ó¨i Dci wfwË K‡i Kv‡e©vnvB‡WªU‡K †kªwYweb¨vm Kiv n‡q‡Q| h_v- (K) 

Kv‡ev©nvB‡Wª‡Ui ¯v̂` Ges (L) Kv‡ev©nvB‡Wª‡Ui AvYweK MVb, AvYweK IRb I ivmvqwbK ag©| 

(K) Kv‡ev©nvB‡Wª‡Ui ¯v̂` : ¯v̂‡`i Dci wfwË K‡i Kv‡ev©nvB‡WªU‡K `yÕfv‡M fvM Kiv n‡q‡Q| h_v- mÿ Mvi- Giv 

¯v̂‡` wgó, `vbv`vi Ges cvwb‡Z `ªeYxq| †hgb- Møy‡KvR, d«z‡±vR, my‡µvR BZ¨vw`| bb my¨Mvi- Giv ¯v̂‡` wgó bq, 

A`vbv`vi Ges cvwb‡Z A`ªeYxq| †hgb- ÷vP©, †mjy‡jvR, MøvB‡Kv‡Rb BZ¨vw`| 

(L) Kv‡ev©nvB‡Wª‡U‡Ui AvYweK MVb, AvYweK IRb I ivmvqwbK ag© : AvYweK MVb, AvYweK IRb I ivmvqwbK 

ag© BZ¨vw`i wfwË‡Z Kv‡e©vnvB‡WªU‡K cÖavbZ 4 fv‡M fvM Kiv n‡q‡Q| h_v- 1| g‡bvm¨vKvivBW, 2| 

WvBm¨vKvivBW, 3| Awj‡Mvm¨vKvivBW Ges 4| cwjm¨vKvivBW| 

1| g‡bvm¨vKvivBW- †h mKj Kv‡ev©nvB‡WªU‡K nvB‡WªvjvBwmm Ki‡j Ab¨ †Kvb mij Kv‡ev©nvB‡WªU GKK cvIqv 

hvq bv Zv‡`i‡K g‡bvm¨vKvivBW ejv nq| g‡bvm¨vKvivBW Ab¨vb¨ RwUj Kv‡ev©nvB‡WªU ˆZwii MvVwbK GKK 

wn‡m‡e KvR K‡i| Gi mvaviY ms‡KZ n‡”Q (CH2O)n ev CnH2nOn| g‡bvm¨vKvivBWmg~‡n GKwU gy³ A¨vjwWnvBW 

MÖyc (-CHO) ev wK‡Uv MÖyc (-CO) Ges GKvwaK nvB‡WªvwK&ªj MÖyc (-OH) _v‡K| g‡bvm¨vKvivBW¸‡jv‡Z A¨vjwWnvBW 

ev wK‡Uv MÖyc gy³fv‡e _vKvq Giv weRviK ev wiwWDwms c`v_© wn‡m‡e KvR K‡i| Kv‡RB A¨vjwWnvBW MÖyc (-CHO) 
ev wK‡Uv MÖyc (-CO) hy³ Kv‡ev©nvB‡WªU‡K wiwWDwms mÿ Mvi ejv nq| †e‡bwW± `ªeY wKDwcÖK nvB‡WªvK&ªvBW Cu(OH)2 

D³ my¨Mv‡ii -CHO ev –CO MÖy‡ci mv‡_ wewµqv K‡i wKDcÖvm AK&ªvBW (Cu2O) G cwiYZ nq hv Aat†¶c wn‡m‡e 

Rgv nq| Gi eY© jvj| wiwWDwms mÿ Mvi cix¶v ev kbv³ Ki‡Z G jvj e‡Y©i Aat†¶c‡K e¨envi Kiv nq| 

g‡bvm¨vKvivBWmg~n mvaviYZ wgwó ¯v̂`wewkó| g‡bvm¨vKvivB‡W Kve©‡bi msL¨v 3-10wU| Kve©‡bi msL¨v Abyhvqx 

g‡bvm¨vKvivBW¸‡jv‡K bvgKiY Kiv nq| †hgb- wZb Kve©bwewkó g‡bvm¨vKvivBW‡K Uªv‡qvR, Pvi Kve©bwewkó 

cvV-4.2 
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g‡bvm¨vKvivBW‡K †U‡UªvR, cvuP Kve©bwewkó g‡bvm¨vKvivBW‡K †c‡›UvR, Qq Kve©bwewkó g‡bvm¨vKvivBW‡K 

†n‡K&ªvR, mvZ Kve©bwewkó g‡bvm¨vKvivBW‡K †n‡ÞvR, AvU Kve©bwewkó g‡bvm¨vKvivBW‡K A‡±vR, bq Kve©bwewkó 

g‡bvm¨vKvivBW‡K b¨v‡bvR  Ges `k Kve©bwewkó g‡bvm¨vKvivBW‡K †W‡KvR ejv nq| 

Uªv‡qvR- wZb Kve©bwewkó g‡bvm¨vKvivBW‡K ejv nq Uªv‡qvR| h_v- wMømvi¨vjwWnvBW Ges WvBnvB‡WvwK&ª 

A¨vwm‡Uvb| 

Dw™¢‡` Giv dm‡dU G÷vi wn‡m‡e KvR K‡i| wMømvi¨vjwWnvBW Gi 1bs Kve©‡b GKwU Kve©bvBj AwK&ª‡Rb hy³ n‡q 

G‡K A¨vjwWnvBW MÖyc wb‡`©k Ki‡Q Ges WvBnvB‡WªvwK&ª A¨vwm‡Uv‡bi 2bs Kve©‡b Kve©bvBj AwK&ª‡Rb hy³ n‡q G‡K 

wK‡Uv MÖyc wb‡`©k Ki‡Q| Kv‡RB wMømvi¨vjwWnvBW GKwU A¨vj‡WvR Ges WvBnvB‡WvwK&ª A¨vwm‡Uvb n‡jv GKwU 

wK‡UvR| A¨vjwWnvBW Ges wK‡Uv MÖyc‡K ejv nq wiwWDwms MÖyc KviY Giv mn‡RB KwZcq †hŠ‡Mi mv‡_ RvwiZ nq 

Ges H †hŠM weRvwiZ nq| ZvB A¨vjwWnvBW I wK‡Uv  MÖyc hy³ wPwb‡K wiwWDwms mÿ Mvi ejv nq| 

 

wPÎ 4.2.1 : wMømvi¨vjwWnvBW                    wPÎ 4.2.2 : WvBnvB‡WvwK&ª A¨vwm‡Uvb 

†U‡UªvR- Pvi Kve©bwewkó g‡bvm¨vKvivBW‡K ejv nq †U‡UªvR| h_v- Bwi‡_ªvR| AwaKvsk Dw™¢‡` GwU Bwi‡_ªvR-4 

dm‡dU wn‡m‡e Ae¯’vb K‡i| K¨vjwfb P‡µ Gi h‡_ó f~wgKv i‡q‡Q| 

 

 

wPÎ 4.2.3 :   D- Bwi‡_ªvR wPÎ 4.2.4 :  Bwi‡_ªvR- 4 dm‡dU 

†c‡›UvR- cvuP Kve©bwewkó g‡bvm¨vKvivBW‡K ejv nq †c‡›UvR| h_v- RvB‡jvR, A¨vivwe‡bvR, ivB‡evR, 

wWAwK&ªivB‡evR, ivBey‡jvR BZ¨vw`| 

ivB‡evR- GwU cvuP Kve©bwewkó GKwU myMvi hv Rx‡ei Rb¨ AZ¨šÍ ¸iyZ¡c~Y©| GwU ivB‡evwbDwK¬K A¨vwm‡Wi (RNA) 
GKwU MvVwbK GKK| Gi AvYweK ms‡KZ n‡jv C5H10O5| †KejgvÎ ivB‡evRB wbDwK¬‡qvUvBW Ges 

wbDwK¬‡qvmvBW ˆZwi‡Z Ask †bq| GwU wbw`©ó wcDwib I cvBwiwgwWb †em Gi mv‡_ hy³ n‡q GKwU wbDwK¬‡qvmvBW 

Drcbœ K‡i| wbDwK¬‡qvmvB‡Wi mv‡_ GKwU A‰Re dm‡dU hy³ n‡q wbDwK¬‡qvUvB‡W cwiYZ nq| Kve©b weRviY 

cÖwµqvi  gva¨‡g kK©iv ˆZwi‡Z ivB‡evR ¸iyZ¡c~Y© f~wgKv cvjb K‡i| Avevi ATP, NAD+, NADP+, FAD, Co-A 
BZ¨vw` ˆRe AYyi mv‡_I ivB‡evR hy³ _v‡K| 

 

 

 

 

 

 

 

 

 

                                                      

 

 

 

 

 

 

 

 

 wPÎ 4.2.5 : wbDwK¬‡qvmvBW 

wPÎ 4.2.6 : wbDwK¬‡qvUvBW 
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wPÎ 4.2.7 : D- ivB‡evR                       wPÎ 4.2.8 : 2-D- wWAwK&ªivB‡evR 

 

wWAwK&ªivB‡evR- GwUI cvuP Kve©bwewkó GKwU mÿ Mvi hv Rx‡ei Rb¨ AZ¨šÍ̧ iyZ¡c~Y©| Gi AvYweK ms‡KZ- 
C5H10O4| Gi MVb cÖvq ivB‡evR Gi b¨vq cv_©K¨ ïay Gi 2bs Kve©‡b -OH MÖy‡ci cwie‡Z© †Kej GKwU 

nvB‡Wªv‡Rb cigvYy _v‡K| wWAwK&ª A_© AwK&ª‡Rb Qvov A_©vr 2bs Kve©‡b †Kvb AwK&ª‡Rb _v‡K bv| Gi 1bs Kve©b 

Ae¯’v‡b †h †Kv‡bv GKwU wcDwib ev cvBwiwgwWb †em (A, T, G, C) hy³ n‡j GKwU wWAwK&ªwbDwK¬‡qvmvBW m„wó 

nq| G Ae¯’vq 5bs Kve©b Ae¯’v‡b A‰Re dm‡dU hy³ n‡j GKwU wWAwK&ªwbDwK¬‡qvUvBW m„wó nq| DNA wbDwK¬K 

A¨vwm‡Wi wbDwK¬‡qvUvBW MV‡bi Ask wn‡m‡e weivR K‡i wWAwK&ªivB‡evR mÿ Mvi| G mÿ Mvi Qvov DNA MVb m¤¢e 

bq| 

†n‡K&ªvR- Qq Kve©bwewkó g‡bvm¨vKvivBW‡K ejv nq †n‡K&ªvR| h_v- Møy‡KvR, d«z‡±vR, g¨v‡bvR, M¨vjv‡±vR BZ¨vw`| 

Giv Dw™¢̀  †Kv‡l gy³ Ae¯’vq A_ev Ab¨ RwUj Kv‡ev©nvB‡Wª‡Ui mv‡_ hy³ _v‡K| mvaviYZ Møy‡KvR I d«z‡±vR‡K 

gy³ Ae¯’vq cvIqv hvq| 

Møy‡KvR 

Møy‡KvR GKwU ¸iyZ¡c~Y© g‡bvm¨vKvivBW| Dw™¢̀  †Kv‡l `ªeYxq Ae¯’vq GwU Ae¯’vb K‡i| Gi AvYweK ms‡KZ-

C6H12O6| GwU GKwU wiwWDwms my¨Mvi| G‡Z A¨vjwWnvBW MÖyc _vKvq G‡K 

A¨vj‡Wv‡n‡K&ªvR ejv nq| wewfbœ cÖKvi cvKv dj I gay‡Z cÖPzi Møy‡KvR cvIqv 

hvq| G‡K A‡bK mgq †MÖBc mÿ Mvi ev Av½y‡ii kK©iv ejv nq| Dw™¢̀  

mv‡jvKms‡kølY cÖwµqvq Møy‡KvR ˆZwi Ki‡jI Dw™¢‡` KLbI Møy‡KvR mwÂZ 

_v‡K bv| k¦m‡bi cÖv_wgK c`v_© Møy‡KvR| 

Møy‡KvR ˆZwi Ges ˆZwi cÖYvwj : cÖK…wZ‡Z meyR Dw™¢̀  †_‡K Møy‡KvR Drcvw`Z 

nq| Avevi M‡elYvMv‡i nvB‡WªvjvBwmm K‡i my‡µvR I ÷vP© †_‡K Møy‡KvR I 

d«z‡±vR ˆZwi Kiv nq| 

                                                                                     wPÎ 4.2.9 : Møy‡KvR 

Møy‡Kv‡Ri ˆewkó¨- Møy‡KvR mv`v `vbv`vi c`v_©, GwU ¯v̂‡` wgó I cvwb‡Z mn‡RB `ªeYxq Ges GwU A¨vj‡Kvn‡j 

mvgvb¨ `ªeYxq wKš‘ B_v‡i A`ªeYxq| 

Møy‡Kv‡Ri e¨envi- †ivMxi c_¨ wn‡m‡e Møy‡KvR e¨envi Kiv nq, wewfbœ dj msi¶‡Y G‡K e¨envi Kiv nq, 

K¨vjwmqvg Møy‡Kv‡bU wn‡m‡e Ilya wk‡í Møy‡KvR e¨eüZ nq, wfUvwgb wm ˆZwii Kv‡R G‡K e¨envi Kiv nq Ges        

Møy‡KvR Kv‡ev©nvB‡WªU wecv‡K ¸iyZ¡c~Y© f~wgKv cvjb K‡i| 

         

wPÎ 4.2.10 : weUvMøy‡KvR         wPÎ 4.2.11 : Avjdv Møy‡KvR 
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Møy‡Kv‡Ri wis ÷ªvKPvi Ges Møy‡KvR : Møy‡Kv‡Ri 1bs Kve©b Ges 5bs Kve©b KvQvKvwQ G‡j (`ªe‡Y mvaviYZ 

KvQvKvwQ Av‡m) G‡`i g‡a¨ GKwU AwK&ª‡Rb †mZz ˆZwi nq | Gi d‡j 1bs Kve©‡b GKwU -OH MÖyc m„wó nq| bZzb 

m„ó G -OH MÖyc 1bs Kve©‡bi  Ges  Ae ’̄v‡b _vK‡Z cv‡i| -OH MÖy‡ci G  Ae¯’v‡bi Kvi‡Y My‡Kv‡Ri †fŠZ, 

ivmvqwbK Ges ˆRweK ˆewk‡ó¨i cwieZ©b N‡U| †hgb-  Møy‡KvR MVb K‡i †mjy‡jvR wKš‘  Møy‡KvR MVb K‡i 

÷vP©| †mjy‡jvR †Kv‡li MvVwbK e¯‘ wKš‘ ÷vP© †Kv‡li mÂqx Lv`¨ e ‘̄| 

D Ges L Møy‡KvR- Møy‡Kv‡Ri5bs Kve©b n‡jv `~ieZ©x AcÖwZmg Kve©b| G 5bs Kve©‡b mshy³ -OH g~jK Wvb w`‡K 

_vK‡j Zv‡K ejv nq D-Møy‡KvR| Avevi 5bs Kve©‡b mshy³ -OH g~jK evg w`‡K _vK‡j Zv‡K ejv nq L Møy‡KvR| 

D Ges L †kªYxi mgvYy¸‡jv ci¯úi `c©Y cÖwZwe¤ ̂nq| D-Møy‡KvR `w¶YveZ© nq hv‡K  d ev + wPý w`‡q †evSv‡bv 

nq| L-Møy‡KvR evgveZ© nq hv‡K l wPý w`‡q †evSv‡bv nq| `w¶YveZ© A_© n‡jv †hŠMwU Av‡jvK mwµq Ges N~Y©‡bi 

w`K Wvb| Avi evgveZ© A_© n‡jv †hŠMwU Av‡jvK mwµq Ges N~Y©‡bi w`K n‡jv evg| Møy‡Kv‡Rid ev l dig 

AcwUK¨vj †iv‡Ukb Qvov Ab¨vb¨ mKj †fŠZ ˆewkó¨ GKB iK‡gi| Dw™¢‡` me mgqB D-Møy‡KvR _v‡K| 

d«z‡±vR- Møy‡Kv‡Rib¨vq d«z‡±vRI 6 Kve©bwewkó g‡bvm¨vKvivBW| Gi AvYweK ms‡KZ  C6H12O6  hv Møy‡Kv‡Rib¨vq| 

GwUI GKwU wiwWDwms mÿ Mvi| Gi MV‡b _v‡K GKwU wK‡Uv MÖyc| ZvB G‡K wK‡Uv‡n‡K&ªvRI ejv nq| AwaKvsk 

cvKv wgwó dj I gay‡Z d«z‡±vR _v‡K| Gi Avi GK bvg d«zU my¨Mvi| Møy‡KvR †_‡K mn‡RB d«z‡±vR ˆZwi nq Avevi 

my‡µvR nvB‡WªvjvBwmm Gi d‡jI d«z‡±vR ˆZwi nq| GwU my‡µvR Gi GKwU MvVwbK Dcv`vb| Møy‡Kv‡Rib¨vq 

d«z‡±vRI D Ges L ỳÕcÖKvi nq| 

                  

    wPÎ 4.2.12 : my‡µvR                    wPÎ 4.2.13 : d&ªy‡±vR 

d«z‡±v‡Ri ˆewkó¨- GwU GKwU mv`v `vbv`vi KwVb c`v_©, GwU cvwb‡Z mn‡RB `ªeYxq, Avevi Mig A¨vj‡Kvn‡jI 

`ªeYxq, Møy‡KvR I d«z‡±v‡Ri AvYweK ms‡KZ GK n‡jI G‡`i g‡a¨ cv_©K¨ we`¨gvb Ges G‡`i‡K ci¯ú‡ii 

AvB‡mvgvi ejv nq| 

d«z‡±v‡Ri e¨envi- bvbv ai‡bi wgóvbœ cȪ ‘Z Ki‡Z Kb‡dKkbvwi‡Z G‡K e¨envi Kiv nq| 

g¨v‡bvR- g¨v‡bvR GKwU 6 Kve©bwewkó †n‡K&ªvR| Gi AvYweK ms‡KZ C6H12O6| GwU GKwU A¨vj‡‡WvR mÿ Mvi| 

M¨vjv‡±vR- GwUI 6 Kve©bwewkó †n‡K&ªvR| Gi AvYweK ms‡KZ C6H12O6| GwUI GKwU A¨vj‡WvR mÿ Mvi| 

2| WvBm¨vKvivBW- g‡bvm¨vKvivB‡Wi `ywU AYy GK‡Î hy³ n‡q MVb K‡i WvBm¨vKvivBW| h_v- my‡µvR, 

†m‡jvev‡qvR, g¨vj‡UvR, j¨v‡±vR BZ¨vw`| WvBm¨vKvivB‡Wi mvaviY ms‡KZ n‡jv- C12H22O11| 

my‡µvR- my‡µvR n‡jv Dw™¢‡`i cÖavb WvBm¨vKvivBW| GK AYy Møy‡KvR Ges GK AYy d«z‡±vR GKmv‡_ mshy³ n‡q 

MVb K‡i GK AYy my‡µvR| G‡Z GK AYy cvwb m„wó n‡q †ewi‡q hvq| wPwb GKwU mvaviY my‡µvR| B¶z Ges exU 

†_‡K wPwb cvIqv hvq| GwU wiwWDwms mÿ Mvi bq| Gi Aci bvg weRviY ¶gZvnxb wPwb| my‡µvR ˆZwii mgq `ywU 

g‡bvm¨vKvivBW Z_v  -wW Møy‡Kv‡Ri1bs Kve©‡bi -OH Ges -wW Møy‡Kv‡Ri2bs Kve©‡bi -OH ‡_‡K GK AYy cvwb 

AcmvwiZ nq| d‡j Kve©b `ywUi g‡a¨ GKwU O weªR MwVZ n‡q my‡µvR m„wó K‡i| cvZvq ˆZwiK…Z Kv‡ev©nvB‡WªU 

my‡µvR wn‡m‡e wewfbœ A‡½ cÖevwnZ nq| Gi AvYweK ms‡KZ C12H22O11| 
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my‡µvR cȪ ‘Z cÖYvwj : B¶zi i‡m cÖvq 15% my‡µvR, wKQz cwigvY ˆRe A¨vwmW, †cÖvwUb I dm‡dU RvZxq c`v_© 

we`¨gvb| msM„nxZ im‡K cwimªyZ Kivi ci Zvi mv‡_ KwjPzb wgkv‡bv nq| Gi d‡j A¨vwmW cÖkwgZ nq, dm‡dU 

Aatw¶ß nq Ges wPwbi Av`ª©-we‡kølY eÜ nq| AZtci im‡K DËß Ki‡j †ewki fvM †fRvj †dbvI  Aat†¶c 

AvKv‡i †ei nq| cwimªeY c×wZ‡Z cÖvß cwi¯‹vi im‡K wbgœPv‡c Nbxf~Z Ki‡j my‡µvR Gi ùwUK cvIqv hvq| 

my‡µv‡Ri ˆewkó¨: my‡µvR mv`v `vbv`vi KwVb c`v_©, ¯̂v‡` Møy‡KvR †_‡K my‡µvR wØ¸Y wgwó,                     

cvwb‡Z Giv  `ªeYxq, GwU weï× A¨vj‡Kvnj I B_v‡i A`ªeYxq, Gi Mjbv¼ 188

0 

†mjwmqvm Ges G‡K 

nvB‡WªvjvBwmm (Av`ª©we‡kølY) Ki‡j mg cwigvY Møy‡KvR I d«z‡±vR cvIqv hvq|  

my‡µv‡Ri KvR- k¦m‡bi Dcv`vb wn‡m‡e e¨eüZ nq d‡j kw³ Drcbœ 

K‡i Ges †Kv‡li wewfbœ Dcv`vb we‡kl K‡i cwjm¨vKvivBW m„wó‡Z G‡K 

e¨envi Kiv nq| 

†m‡jvev‡qvR- `ywU Møy‡KvR AYy Zv‡`i -1-4 wjs‡KR w`‡q mshy³ n‡q 

GKwU †m‡jvev‡qvR ˆZwi K‡i| Kv‡RB †m‡jvev‡qvR GKwU 

WvBm¨vKvivBW| mvaviYZ †mjy‡jvR ev wjMwbb Gi AvswkK fv½‡bi 

d‡j †m‡jvev‡qvR ˆZwi nq| `ywU m`„k Møy‡KvR AYy hy³ n‡q GK AYy 

†m‡jvev‡qvR MVb K‡i| Gi AvYweK ms‡KZ C12H22O11| †m‡jvev‡qvR 

GKwU weRviY¶g wPwb A_©vr wiwWDwms mÿ Mvi| 

†m‡jvev‡qv‡Ri KvR- †Kvl cÖvPx‡i GwU MvVwbK Dcv`vb wn‡m‡e KvR K‡i| 

g¨vj‡UvR- g¨vj‡UvR Avi GKwU WvBm¨vKvivBW| GwUI `ywU Møy‡KvR AYy Zv‡`i -1-4 wjs‡KR w`‡q mshy³ n‡q 

GKwU g¨vj‡UvR AYy ˆZwi K‡i| mvaviYZ ÷vP© Gi AvswkK fv½‡bi d‡j g¨vj‡UvR ˆZwi nq| GwU AvswkK 

wiwWDwms mÿ Mvi| 

(M) Awj‡Mvm¨vKvivBW : †h me Kv‡ev©nvB‡WªU‡K nvB‡WªvjvBwmm Ki‡j 3 †_‡K 10wU g‡bvm¨vKvivBW AYy cvIqv 

hvq Zv‡`i‡K Awj‡Mvm¨vKvivBW ejv nq| wZ‡bi AwaK g‡bvm¨vKvivBW MøvB‡KvmvBwWK wjs‡KR Øviv ci¯ú‡ii 

mv‡_ mshy³ _v‡K| GKwU g‡bvm¨vKvivB‡Wi nvB‡WªvwK&ªj MÖy‡ci mv‡_ Aci GKwU g‡bvm¨vKvivB‡Wi nvB‡WªvwK&ªj 

MÖy‡ci mshyw³‡K MøvB‡KvmvBwWK wjs‡KR ejv nq| Awj‡Mvm¨vKvivBW¸‡jv‡K Zv‡`i g‡a¨ we`¨gvb 

g‡bvm¨vKvivB‡Wi msL¨v w`‡q †kÖwYwefvM Kiv nq| †hgb- wZbwU g‡bvm¨vKvivBW _vK‡j UªvBm¨vKvivBW, PviwU 

g‡bvm¨vKvivBW _vK‡j †UUªvm¨vKvivBW, cvuPwU _vK‡j †c›Uvm¨vKvivBW BZ¨vw`| 

UªvBm¨vKvivBW- G‡`i‡K Av`©ªwe‡kølY Ki‡j wZb AYy g‡bvm¨vKvivBW cvIqv hvq| †hgb- i¨vwd‡bvR C18H32O16)| 

G‡K Av`ª©we‡kølY Ki‡j GK AYy Møy‡KvR, GK AYy d«z‡±vR Ges GK AYy M¨vjv‡±vR cvIqv hvq| 

†UUªvm¨vKvivBW- G‡`i‡K Av`©ªwe‡kølY Ki‡j Pvi AYyy g‡bvm¨vKvivBW cvIqv hvq| †hgb- ¯‹v‡W©vR| 

(N) cwjm¨vKvivBW : cwjm¨vKvivBW  n‡jv A‡bK¸‡jv g‡bvgv‡ii GK‡Î cwjgvifz³ Ae¯’v| Avevi †h mKj 

Kv‡ev©nvB‡WªU‡K Av`©ª we‡kølY Ki‡j `‡ki †ewk g‡bvm¨vKvivBW AYy cvIqv hvq Zv‡`i‡K cwjm¨vKvivBW ejv nq| 

†hgb- ÷vP©, †mjy‡jvR, MøvB‡Kv‡Rb, †WK&ªwUªb, Bbywjb BZ¨vw`| 

cwjm¨vKvivB‡Wi ˆewkó¨- Giv D”P AvYweK IRbwewkó ˆRe ivmvqwbK c`v_©, G‡`i ¯v̂` wgó bq Ges Giv 

mvaviYZ cvwb‡Z A`ªeYxq| 

A¨vgvB‡jvR Ges A¨vgvB‡jv‡cKwUb bvgK `ywU cwjm¨vKvivBW wgwjZfv‡e MVb K‡i ÷vP©| Dw™¢‡` ÷vP© mwÂZ e¯‘ 

wn‡m‡e weivR K‡i| mv‡jvKms‡kølY c×wZ‡Z m„ó wPwbi AwaKvskB ÷v‡P© cwiewZ©Z nq| Nbxf~Z `vbv wn‡m‡e 

÷vP© Dw™¢̀  †Kv‡l we`¨gvb _v‡K| ÷v‡P© `vbvi AvKvi-AvK…wZ wewfbœ Dw™¢‡` wewfbœ iK‡gi| exR, dj, K›`, cÖf…wZ 

A‡½ ÷vP© Rgv _v‡K| avb, Mg, Avjy cÖf…wZ ÷v‡P©i cÖavb Drm| mv‡jvKms‡kølY cÖwµqvq ˆZwi AwaKvsk Møy‡KvRB 

÷v‡P© iƒcvšÍwiZ nq| Av‡qvwWb `ªe‡Y ÷vP© Mvp bxj eY© aviY K‡i| ÷vP© Av`ª©we‡køwlZ n‡q Møy‡Kv‡R cwiYZ nq| 

†hgb-  

wPÎ 4.2.14 : †m‡jvev‡qvR 
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              (C6H10O5)n  +  H2O                          Av ©̀ª we‡kølY                    C6H12O6 

                            ÷vP©     +     cvwb                                                 Møy‡KvR (A‡bK AYy) 

A¨vgvB‡jvR Ges A¨vgvB‡jv‡cKwUb Df‡qiB c~Y© nvB‡WªvjvBwmm Ki‡j AmsL¨ -D Møy‡KvR GK‡K cwiYZ nq| 

ZvB ÷vP© AmsL¨ Møy‡KvR AYy wb‡q MwVZ| A¨vgvB‡jv‡R Møy‡KvR AYy¸‡jv ci¯úi Kve©‡bi 1-4 ¯’v‡b mshy³ nq| 

GK GKwU A¨vgvB‡jv‡R mvaviYZ 200 †_‡K 1000 Møy‡KvR AYy _v‡K| Gi AYy k„•Lj AkvL| A¨vgvB‡jv‡cKwU‡b 

Møy‡KvR AYy¸‡jv ci¯úi Kve©‡bi 1-4 ’̄v‡b mshy³ nq| GQvovI -1-6 Ae¯’v‡bI mshy³ _v‡K| mvaviYZ 2,000 

†_‡K 2,00,000 Møy‡KvR AYy GK GKwU A¨vgvB‡jv‡cKwU‡b _v‡K| Gi AYy-k„•Lj kvLvwš̂Z| Avjy, avb, Mg, fzÆv, 

Kjv BZ¨vw`i ÷v‡P© kZKiv 22 fvM A¨vgvB‡jvR Ges 78 fvM A¨vgvB‡jv‡cKwUb _v‡K| A¨vgvB‡jvR _vKvq 

÷v‡P©i `ªe‡Y Av‡qvwWb †hvM Ki‡j Kvj eY© (Kvj-bxj eY©) aviY K‡i| wKš‘ A¨vgvB‡jv‡cKwU‡bi mv‡_  wewµqv 

K‡i Av‡qvwWb jvj ev cvc©j is cÖ̀ vb K‡i| ÷v‡P©i AvYweK ms‡KZ n‡jv (C6H10O5)n
|

 

÷v‡P©i ˆewkó¨- ÷vP© MÜnxb, eY©nxb, ¯v̂`nxb GK cÖKvi mv`v big A`vbv`vi cvDWvi RvZxq ˆRe ivmvqwbK 

c`v_©, mvaviY ZvcgvÎvq ÷vP© cvwb, B_vi I A¨vj‡Kvn‡j A`ªeYxq, Av‡qvwWb `ªe‡Y ÷vP© bxj eY© aviY K‡i, D”P 

ZvcgvÎvq ÷vP© †f‡½ †WK&ªwUª‡bi eo eo KYvq cwiYZ nq, †dnwjs `ªeY ÷vP© KZ…©K weRvwiZ nq bv| 

÷v‡P©i KvR- Dw™¢̀  †`‡n ÷vP© cÖavbZ mwÂZ Lv`¨ wn‡m‡eB weivR K‡i| 

 

wPÎ 4.2.15 :  ÷vP© 

÷v‡P©i e¨envi- ÷vP© cÖavbZ Lv`¨ wn‡m‡e M„nxZ nq, A‡bK wkí cÖwZôv‡b ÷vP© e¨eüZ nq, ÷vP© M� y‡Kv‡R 

cwiYZ n‡q Rxe‡`‡n kw³ I Kve©b AYy mieivn K‡i| 

†mjy‡jvR- Dw™¢‡`i †Kvl cÖvPxi †mjy‡jvR w`‡q MwVZ| AmsL¨ -D Møy‡KvR AYy ci¯úi -1-4 Kve©b eÜ‡b Ave× 

n‡q †mjy‡jvR MVb K‡i| Dw™¢‡`i AeKvVv‡gv wbg©v‡Y †mjy‡jvR ¸iyZ¡c~Y© f~wgKv cvjb K‡i| Dw™¢̀ ‡`‡n †h‡nZz 

†Kvb K¼vj †bB †m‡nZz Dw™¢‡`i fvi en‡bi `vwqZ¡ cvjb K‡i †mjy‡jvR| †mjy‡jv‡Ri cwigvY Zzjvq 94%, 

wj‡b‡b 90% Ges Kv‡V 60%| †mjy‡jvR‡K Nb H2SO4 ev HCl ev NaOH  Øviv nvB‡WªvjvBwmm K‡i M� y‡Kv‡R 

cwiYZ Kiv hvq| gvby‡li cvK¯’wj ev A‡š¿ †mjy‡jR GbRvBg bv _vKvq †mjy‡jvR RvZxq c`v_© nRg nq bv A_©vr 

cywó‡Z †Kvb Kv‡R Av‡m bv| Z‡e †mjy‡jvR Miy-QvM‡j cywó wn‡m‡eI KvR Ki‡Z cv‡i| e¯¿ I eb wk‡í cÖavb 

Dcv`vb †mjy‡jvR, ZvB gvbe mf¨Zvq Gi Ae`vb Acwimxg| 

†mjy‡jv‡Ri ˆewkó¨- †mjy‡jvR MÜnxb, ¯v̂`nxb, mv`v I KwVb ˆRe ivmvqwbK c`v_©, GwU cvwb‡Z A`ªeYxq, GwU 

AweRviK, Gi AvYweK IRb `yÕj¶ †_‡K K‡qK j¶, GwU dvBevi m`„k I k³ Ges Gi †Kvb cywó¸Y †bB| 

†mjy‡jv‡Ri KvR- Dw™¢‡`i MvVwbK Dcv`vb wn‡m‡e KvR K‡i| 

†mjy‡jv‡Ri e¨envi- †mjy‡jvR KvMR I e¯¿ wk‡íi cÖavb Dcv`vb, G‡K A¨vwm‡UU d‡UvMÖvwdK wd‡j¥ e¨eüZ nq, 

G‡K bvB‡UªU we‡ùviK wn‡m‡e e¨envi Kiv nq, AvmevecÎ I wbgv©Y mvgMÖx ˆZwi‡Z hvwš¿K mvnvh¨ cÖ̀ vbKvix cÖavb 

Dcv`vb †mjy‡jvR, KvV‡L‡Kv KxUcZ‡½i cywóbvwj‡Z emevmKvix GK ai‡bi ciRxex †mjy‡jvR bvgK Dr‡mPK 

wbtm„Z K‡i KvV nR‡g mvnvh¨ K‡i| 
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wPÎ 4.2.16 : †mjy‡jvR 

MøvB‡Kv‡Rb- MøvB‡Kv‡Rb n‡jv GKwU cywóRvZ cwjm¨vKvivBW| GwU cÖvYx‡`‡ni cÖavb mwÂZ Lv`¨ Dcv`vb n‡jI 

mvqv‡bve¨vK‡Uwiqv I KwZcq QÎv‡Ki (C÷) mwÂZ Lv`¨ wn‡m‡e weivR K‡i| MøvB‡Kv‡Rb Gi g~j MvVwbK 

Dcv`vb -D Møy‡KvR| A¨vgvB‡jv‡cKwU‡bi b¨vq Gi AYy k„•Lj I kvLvwš̂Z| cÖwZ kvLvq mvaviYZ 10 †_‡K 

20wU Møy‡KvR GKK _v‡K| nvB‡WªvjvBwmm †k‡l MøvB‡Kv‡Rb n‡Z †Kej -D Møy‡KvR AYy cvIqv hvq| Gi 

AvYweK ms‡KZ- (C6H10O5)n
|

 

MøvB‡Kv‡Rb Gi KvR- cÖvYx‡`‡ni wjfvi I †cwk‡Z †ewk K‡i MøvB‡Kv‡Rb Rgv _v‡K hv cÖ‡qvR‡b Møy‡Kv‡R cwiYZ 

nq| d‡j Kve©b I kw³ mieivn nq| 

MøvB‡Kv‡Rb Gi ‰ewkó¨- MøvB‡Kv‡Rb cvwb‡Z mn‡R `ªexf~Z nq, GwU mv`v cvDWvi RvZxq ˆRe ivmvqwbK c`v_©, 

Av‡qvwWb `ªe‡Y jvj‡P †e¸Yx eY© aviY K‡i Ges VvÛv cvwb‡Z GwU mvm‡cbkb ˆZwi K‡i|  

MøvB‡Kv‡Rb Gi e¨envi- i‡³i cwigvY wbqš¿Y K‡i, hK…‡Zi MøvB‡Kv‡Rb Møy‡Kv‡R cwiYZ n‡q i‡³ cÖevwnZ nq 

Ges †cwk‡Z mwÂZ MøvB‡Kv‡Rb †cwki Kv‡R kw³ †hvMvq| 

 

wPÎ 4.2.17 : MøvB‡Kv‡Rb 

†cÖvwUb : †cÖvwUb Rxe‡`‡ni GKwU AZ¨šÍ̧ iyZ¡c~Y© ˆRe ivmvqwbK c`v_©| wewfbœ A¨vgvB‡bv A¨vwmW wewfbœfv‡e 

k„•LwjZ n‡q GK GKwU †cÖvwUb MVb K‡i| Avi A¨vgvB‡bv A¨vwmW n‡jv †cÖvwU‡bi g~j MvVwbK GKK| †cÖvwUb AYy 

eû msL¨K A¨vgvB‡bv A¨vwm‡Wi mgš̂‡q ˆZwi| †cÖvwUb kãwU me©cÖ_g cÖ‡qvM K‡ib wR. gyjvi 1839 wLª÷v‡ã| 

†cÖvwUb AmsL¨ A¨vgvB‡bv A¨vwmW wb‡q MwVZ e„n`vKvi †hŠwMK ˆRe AYy| GKwU †Kv‡li Af¨šÍ‡i mviv¶Y kZ kZ 

cÖKvi †cÖvwUb ˆZwi nq| 

Rxe‡`‡ni cÖvq me©ÎB †cÖvwUb weivRgvb| ˆRe wµqv-wewµqv wbqš¿Y K‡i GbRvBg, A¨vw›UewW, ni‡gvb| G¸‡jv 

meB †cÖvwUb| me GbRvBg †cÖvwUb wKš‘ me †cÖvwUb GbRvBg bq| 

wewfbœ A¨vgvB‡bv A¨vwmW wewfbœfv‡e k„•LwjZ n‡q GK GKwU †cÖvwUb MVb K‡i| GKwU A¨vgvB‡bv A¨vwm‡Wi 

Kv‡ev©wK&ªj MÖyc Aci GKwU A¨vgvB‡bv A¨vwm‡Wi Avjdv- A¨vgvB‡bv MÖy‡ci mv‡_ hy³ n‡q †h A¨vgvBW eÛ MVb K‡i 
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Zv‡K †ccUvBW eÛ e‡j| cÖwZwU †ccUvBW eÛ ˆZwi‡Z GK AYy cvwb wbM©Z nq| `ywU wfbœ A¨vgvB‡bv A¨vwmW hy³ 

n‡q MVb K‡i WvB‡ccUvBW, wZbwU hy³ n‡q MVb K‡i UªvB‡ccUvBW, Pvi †_‡K `kwU mshy³ n‡q MVb K‡i 

Awj‡Mv‡ccUvBW| wewfbœ A¨vgvB‡bv A¨vwm‡Wi cÖvq 50wU AYy †ccUvBW eÜb Øviv Ave× n‡q cwj‡ccUvBW m„wó 

K‡i| †cÖvwUb  n‡jv cwj‡ccUvBW †hŠM| †Kv‡li ivB‡ev‡mv‡g †cÖvwUb ms‡køwlZ nq| wek cÖKvi A¨vgvB‡bv 

A¨vwmWB †cÖvwU‡bi cÖavb ivmvqwbK Dcv`vb| GQvov hyM¥ †cÖvwU‡b †cÖvm‡_wUK MÖyc wn‡m‡e wjwcW, Kv‡ev©nvB‡WªU, 

wbDwK¬K A¨vwmW BZ¨vw` weivR K‡i| 

†cÖvwU‡bi ˆewkó¨- †cÖvwUb Kj‡qW cÖK…wZi, AwaKvsk †KjvwmZ| eûwea †fŠZ I ivmvqwbK cÖwµqvq †cÖvwU‡bi 

cÖK…wZi cwieZ©b NUv‡bv hvq| †cÖvwUb cvwb‡Z, jNy A¨vwm‡W, ¶vi I g„`y je‡Yi `ªe‡Y `ªeYxq| GwU Kve©b, 

nvB‡Wªv‡Rb I bvB‡Uªv‡Rb Øviv MwVZ| G‡Z mvjdvi, Avqib I Zvgv _v‡K, A¨vwmW cÖ‡qvM Ki‡j †cÖvwUb ZwÂZ 

nq| G‡Z †cÖvwU‡bi AvYweK MV‡bi cwieZ©b nq Ges †cÖvwUb‡K Av`ª©we‡kølY Ki‡j A¨vgvB‡bv A¨vwmW cvIqv 

hvq| 

†cÖvwU‡bi †kÖwYwefvM- †fŠZ, ivmvqwbK ¸Yvewj Ges `ªeYxqZvi Dci wbf©i K‡i †cÖvwUb‡K wZb fv‡M fvM Kiv 

nq| h_v- (K) mij †cÖvwUb, (L) hyM¥ †cÖvwUb Ges (M) Drcvw`Z †cÖvwUb| 

(K) mij †cÖvwUb : †h me †cÖvwUb‡K A¨vwmW ev GbRvBg Øviv Av`ª©we‡kølY Ki‡j ïaygvÎ A¨vgvB‡bv A¨vwmW cvIqv 

hvq Zv‡`i‡K ejv nq mij †cÖvwUb| `ªeYxqZvi Dci wfwË K‡i G‡`i‡K mvZ fv‡M fvM Kiv n‡q‡Q| h_v- 1| 

A¨vjweDwgb, 2| †MøvweDwjb, 3| Møy‡Uwjb, 4| †cÖvjvwgb, 5| wn‡÷vb, 6| †cÖvUvwgb Ges 7| †¯‹¬‡iv‡cÖvwUb| 

1| A¨vjweDwgb- †h mKj mij †cÖvwUb cvwb‡Z mn‡R `ªfxf~Z nq Ges †Nvjv‡U `ªeY ˆZwi K‡i Zv‡`i‡K ejv nq 

A¨vjweDwgb| Giv cvwb‡Z Ges jNy jeY `ªe‡Y `ªeYxq| Zvc w`‡j Giv RgvU ev‡ua| evwj© I weUv-A¨vgvB‡jvR 

GKwU A¨vjweDwgb| wW‡gi mv`v As‡k, i³i‡m I `y‡a A¨vjweDwgb _v‡K| A¨vjweDwgb Gi Aci bvg 

wjD‡Kvwmb, j¨vKUvjeywgb| 

2| †MøvweDwjb- †MøvweDwjb cvwb‡Z mvaviYZ A`ªeYxq, Z‡e jNy jeY `ªe‡Y `ªeYxq| †MøvweDwjbI Zv‡c RgvU 

evu‡a| ex‡R G ai‡bi †cÖvwUb †ewk cwigv‡Y _v‡K| GQvovI wW‡gi Kzmyg Ges i³i‡m †MøvweDwjb _v‡K| 

3| Møy‡Uwjb- Møy‡Uwjb cvwb‡Z A`ªeYxq, Z‡e jNy A¨vwmW ev jNy ¶vi `ªe‡Y `ªeYxq| Møy‡Uwjb Zv‡c RgvU evu‡a bv| 

km¨ `vbvq G RvZxq †cÖvwUb †ewk _v‡K| M‡gi Møy‡Uwjb Ges Pv‡ji AivB‡Rwbb Møy‡Uwjb †cÖvwU‡bi D`vniY| 

4| †cÖvjvwgb- †h mKj mij †cÖvwUb A¨vj‡Kvn‡j (70-80%)  ª̀exf~Z nq Zv‡`i‡K ejv nq †cÖvjvwgb| †cÖvjvwgb 

Zv‡c RgvU evu‡a bv| nvB‡WªvjvBwmm †k‡l Giv †ewk cwigv‡Y †cÖvwjb I A¨v‡gvwbqv Drcbœ K‡i| fyÆvi †RBb, Mg 

I ivB‡qi wMøqvwWb Ges evwj©b nwW©b BZ¨vw` †cÖvjvwg‡bi D`vniY| 

5| wn‡÷vb- G RvZxq †cÖvwUb cvwb‡Z `ªebxq| G‡`i g‡a¨ †ewk cwigv‡Y ¶vixq A¨vgvB‡bv A¨vwmW †hgb- 

AviwRwbb, jvBwmb _v‡K| Giv Zv‡c RgvU evu‡a bv| G‡`i‡K wbDwK¬qv‡m Ges wbDwK¬K A¨vwm‡Wi mv‡_ †ewk †`Lv 

hvq| †hgb- wbDwK¬‡qvwn‡÷vb| 

6| †cÖvUvwgb- Giv me‡P‡q ¶z`ª †cÖvwUb| †cÖvUvwgb¸‡jv cvwb‡Z Ges A¨v‡gvwbqvg nvB‡WªvK&ªvBW G `ªeYxq| †hgb- 

K¬zwcb, m¨vwgb| G‡Z ¶vixq A¨vgvB‡bv A¨vwmW †hgb- AviwRwbb †ewk _v‡K| G‡`i‡K wbDwK¬qv‡m cvIqv hvq Ges 

wbDwK¬K A¨vwm‡Wi mv‡_I †`Lv hvq| †cÖvUvwg‡b †Kvb mvjdvi _v‡K bv Ges UvB‡ivwmb, wUª‡Þvd¨vbI _v‡K bv| 

Giv Zv‡c RgvU evu‡a bv|  

7| †¯‹¬‡iv‡cÖvwUb- Giv cvwb Ges g„`y jeY `ªe‡Y A`ªeYxq| cÖvYx‡`‡ni nvo, Pzj, bL, Z¡K, ms‡hvM wUmy¨‡Z G 

†cÖvwUb †ewk _v‡K| nv‡o †KvjvwRb, Bjvw÷b Ges Pz‡j †KivwUb _v‡K| 

(L) hyM¥ †cÖvwUb : †h mKj †cÖvwU‡bi mv‡_ †Kvb A‡cÖvwUb Ask †hgb †cÖvm‡_wUK MÖyc hy³ _v‡K Zv‡K hyM¥ †cÖvwUb 

ejv nq| Gi Aci bvg KbRy‡M‡UW †cÖvwUb| G‡K †cÖvm‡_wUK MÖy‡ci cÖK…wZ‡f‡` Qq fv‡M fvM Kiv n‡q‡Q| h_v- 

1| wbDwK¬‡qv‡cÖvwUb, 2| wj‡cv‡cÖvwUb, 3| MøvB‡Kv‡cÖvwUb ev wgD‡Kv‡cÖvwUb, 4| †µv‡gv‡cÖvwUb, 5| dm‡dv‡cÖvwUb 

Ges 6| †gUv‡jv‡cÖvwUb| 



GBPGmwm †cÖvMÖvg 
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1| wbDwK¬‡qv‡cÖvwUb- †cÖvUvwgb I wn‡÷vb RvZxq ¶vixq †cÖvwU‡bi mv‡_ wbDwK¬K A¨vwmW hy³ n‡q ˆZwi nq 

wbDwK¬‡qv‡cÖvwUb| †hgb- wbDwK¬‡qv‡cÖvUvwgb I wbDwK¬‡qvwn‡÷vb| wbDwK¬‡qv‡cÖvwUb cvwb‡Z `ªeYxq| G‡¶‡Î 

wbDwK¬K A¨vwmW cÖm‡_wUK MÖyc| †hgb- wbDwK¬‡qv‡cÖvUvwgb I wbDwK¬‡qvwn‡÷vb| 

2| wj‡cv‡cÖvwUb- wj‡cv‡cÖvwU‡b mij †cÖvwUb I wewfbœ cÖKvi wjwcW Z_v d¨vwU A¨vwmW, †Kv‡j‡÷ij, dm‡dvwjwcW 

hy³ _v‡K| G‡¶‡Î d¨vwU A¨vwmW, †Kv‡j‡÷ij, dm‡dvwjwcW †cÖvm‡_wUK MÖyc| wewfbœ wSjøxi MvVwbK Dcv`vb 

wn‡m‡e wj‡cv‡cÖvwUb cvIqv hvq| wW‡gi Kzmyg, ỳa I †Kv‡li wewfbœ ai‡bi wSjøx‡Z wj‡cv‡cÖvwUb cvIqv hvq| 

3| MøvB‡Kv‡cÖvwUb- MøvB‡Kv‡cÖvwU‡b mij †cÖvwU‡bi mv‡_ ‡cÖvm‡_wUK M&ªyc wn‡m‡e Kv‡e©vnvB‡WªU hy³ _v‡K| Zvi gv‡b 

mij †cÖvwUb I kK©iv hy³ n‡q MøvB‡Kv‡cÖvwUb nq| †hgb- Møy‡Kvm¨vgvBb (Glucosamine), M¨vjvK‡Uvm¨vgvBb 

(Galactosamine)| †Kv‡li wSjøxi ev †Kvl †gg‡eª‡b we‡klZ wgDKvm †gg‡eª‡b MøvB‡Kv‡cÖvwUb cvIqv hvq, ZvB 

G‡K wgD‡Kv‡cÖvwUb ejv nq|  
4| †µv‡gv‡cÖvwUb- †µv‡gv‡cÖvwU‡b mij †cÖvwU‡bi mv‡_ †cÖvm‡_wUK M&ªyc wn‡m‡e iÄK c`v_© hy³ _v‡K| h_v- 

dvB‡Kvwewjb, Bnv bxjvf-meyR ˆkevj I jvj ˆkev‡j _v‡K| mij †cÖvwUb I ivB‡evd¬̈ vwfb wg‡j d¬̈ v‡fv‡cÖvwUb 
‰Zwi nq| †µv‡gv‡cÖvwUb Dw™¢‡`i dzj I d‡ji is m„wó‡Z we‡kl f‚wgKv cvjb K‡i| 

5| dm‡dv‡cÖvwUb- dm‡dv‡cÖvwU‡b mij †cÖvwU‡bi mv‡_ ‡cÖvm‡_wUK M&ªyc wn‡m‡e dm‡dvwiK A¨vwmW hy³ _v‡K| 

†hgb- `y‡a Dcw¯’Z K¨vwm‡bv‡Rb ev `y» †cÖvwUb, wW‡gi Kzmy‡gi fvB‡Uwjb (Vitelline) BZ¨vw`| 

6| †gUv‡jv‡cÖvwUb- †gUv‡jv‡cÖvwU‡bi †cÖvm‡_wUK M&ªycwU †jŠn, ` Í̄v, Zvgv, †Kvevë, g¨v½vwbR, g¨vM‡bwmqvg cÖf…wZ 

avZzi Avqb| Giv cÖavbZ GbRvB‡gi A¨vKwU‡fUi| 

(M) Drcvw`Z †cÖvwUb : Gme †cÖvwUb cÖK…wZ‡Z gy³ Ae¯’vq _v‡K bv| Zv‡ci cÖfv‡e GbRvB‡gi ev ivmvqwbK 

c`v‡_©i wµqv-wewµqvq A_ev K…wÎg Dcv‡q †cÖvwUb AYy †_‡K ˆZwi nq| †hgb- †ccUvBW, †cÖvwU‡qR BZ¨vw`| 

 

wjwcW : Dw™¢̀  I cÖvYx‡`‡n Dcw ’̄Z ¸iyZ¡c~Y© ˆRe ivmvqwbK c`v‡_©i bvg wjwcW| wjwcW Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb 

mgš̂‡q MwVZ wKš‘ GLv‡b Zzjbvg~jKfv‡e Kv‡e©vnvB‡WªU n‡Z Kg cwigv‡Y Aw·‡Rb _v‡K| wjwcW m¤ú„³ ev Am¤ú„³ 

†hŠwMK c`v_©| GwU cvwb‡Z A ª̀eYxq wKš‘ B_vi, ˆRe ª̀ve‡K `ªeYxq| wjwcW mvaviYZ wMømvij I d¨vwU A¨vwm‡Wi G÷vi| 

wjwc‡Wi Av‡cw¶K ¸iyZ¡ cvwb A‡c¶v Kg| †mRb¨ wjwcW cvwb‡Z fvmgvb _v‡K| mvaviY ZvcgvÎvq KwZcq wjwcW k³ 

_v‡K wKš‘ 10

0

-20

0

 †mjwmqvm ZvcgvÎvq KwZcq wjwcW Zij _v‡K| Dw™¢̀  †`‡n dj I ex‡R AwaK cwigv‡Y wjwcW 

mwÂZ ª̀e¨ wn‡m‡e _v‡K| mwilv, mqvweb, wZj, wPbvev`vg, †iwo ev †f‡iÛv, bvwi‡Kj, cvg A‡qj exR BZ¨vw` Dw™¢¾ ª̀‡e 

Dw™¢¾ d¨vU Ges gvQ, gvsm, gvLb, `ya, wN, Pwe©, wWg BZ¨vw` `ª‡e¨ cÖvYxR d¨vU cvIqv hvq| 

mvaviYfv‡e wMømvij Ges d¨vwU A¨vwm‡Wi mgš̂‡q wjwcW MwVZ nq| dm‡dvwjwcW-G wMømvij I d¨vwU A¨vwmW Qvov 

dmdivm Ges bvB‡Uªv‡Rb †em _v‡K| MøvB‡KvwjwcW-G d¨vwU A¨vwmW, mÿ Mvi I bvB‡Uªv‡RbNwUZ c`v_© _v‡K| †gvg RvZxq 

wjwc‡W wMømvij Gi cwie‡Z© A¨vj‡Kvnj ev †Kv‡j‡÷ij _v‡K| 

wjwc‡Wi ˆewkó¨ : wjwcW cvwb‡Z cÖvq A`ªeYxq, GwU eY©nxb, ¯v̂`nxb Ges MÜnxb c`v_©| Giv B_vi, A¨vj‡Kvnj, 

†ebwRb, †K¬v‡ivdig, A¨vwm‡Uvb, †c‡Uªvwjqvg BZ¨vw` `ªe‡Y `ªeYxq| Giv d¨vwU A¨vwm‡Wi G÷vi wn‡m‡e weivR 

K‡i| wjwcW cvwbi †P‡q nvjKv, ZvB GwU cvwb‡Z fv‡m| nvB‡WªvjvBwmm †k‡l Giv d¨vwU A¨vwmW I wMømvi‡j 

cwiYZ nq| wjwc‡Wi AvYweK IRb e„w×i mv‡_ mv‡_ G‡`i Mjbv¼ e„w× cvq| 

wjwc‡Wi †kÖwYwefvM- MVb cÖK…wZ Abymv‡i wjwcW cÖavbZ wZb cÖKvi| h_v- (K) mij wjwcW, (L) †hŠwMK wjwcW 

Ges (M) Drcvw`Z wjwcW| 

wb‡¤œ K‡qK cÖKvi wjwcW m¤ú‡K© ms‡¶‡c eY©bv Kiv n‡jv- 

(K) mij wjwcW- †h mKj wjwc‡Wi we‡køl‡Y †¯œn c`v_© Qvov Ab¨ †Kvb c`v_© cvIqv hvq bv Zv‡`i‡K mij 

wjwcW ejv nq| mij wjwcW `yÕcÖKvi| h_v- 1| † œ̄n`ªe¨ I 2| †gvg| 

1| † œ̄n`ªe¨- d¨vwU A¨vwm‡Wi wMømvij G÷viB †¯œn`ªe¨| G‡Z wZb AYy d¨vwU A¨vwm‡Wi mv‡_ GK AYy wMømvij hy³ 

nq| G‡K UªvBwMømvivBWI ejv nq| UªvBwMømvivBW `yÕcÖKvi| h_v- i.  Pwe© I ii. †Zj| 
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i. Pwe©- †h mKj UªvBwMømvivBW m¤ú„³ d¨vwU A¨vwmW ˆZwi K‡i mvaviY ZvcgvÎvq (†hgb 20

0 

†mjwmqvm 

ZvcgvÎvq) KwVb Ae¯’vq weivR K‡i Zv‡`i‡K ejv nq Pwe©| †hgb- Dw™¢¾ Pwe©, bvwi‡Kj †Zj I cvgI‡qj| Gi 

Mjbv¼ †ewk| K‡qKwU m¤ú„³ d¨vwU A¨vwmW n‡jv jwiK A¨vwmW (Mjbv¼ 44

0 

†m.), gvBwiw÷K A¨vwmW (Mjbv¼ 

54

0 

†m.), cvwgwUK A¨vwmW (Mjbv¼ 63

0 

†m.), w÷qvwiK A¨vwmW (Mjbv¼ 70

0 

†m.),  Ges wj‡bvwjK A¨vwmW 

(Mjbv¼ 84

0 

†m.)|  

ii. †Zj- †h mKj UªvBwMømvivBW Am¤ú„³ d¨vwU A¨vwmW ˆZwi K‡i mvaviY ZvcgvÎvq (†hgb- 20

0 

†mjwmqvm) 

Zij Ae¯’vq weivR K‡i Zv‡`i‡K ejv nq †Zj| †hgb- mvaviY †fv¾ †Zj| Gi Mjbv¼ Lye Kg| K‡qKwU 

Am¤ú„³ d¨vwU A¨vwmW  n‡jv AwjK A¨vwmW (Mjbv¼ 13

0 

†m.), wj‡bvwjK A¨vwmW (Mjbv¼ 5

0 

†m.), wj‡bv‡jwbK 

A¨vwmW (Mjbv¼ 10

0 

†m.) Ges A¨vivwKWwbK A¨vwmW (Mjbv¼ 50

0 

†m.)| 

Pwe© I †Z‡ji KvR- dj I ex‡R mwÂZ Lv`¨ wn‡m‡e Rgv _v‡K| ex‡Ri A¼z‡iv`MgKv‡j Kv‡ev©nvB‡WªU G 

cwiewZ©Z n‡q ewa©òz Pvivi Lv`¨ I kw³ †hvMvq| 

2| †gvg- d¨vwU A¨vwmW hLb UªvB nvBwWªK A¨vj‡Kvn‡ji cwie‡Z© g‡bvnvBwWªK A¨vj‡Kvnjwewkó Dcv`v‡bi mv‡_ 

G÷vixf~Z nq ZLb Zv‡K †gvg ejv nq| †Kvb †Kvb Dw™¢‡` cÖvß †gvg 24 †_‡K 36 Kve©b cigvYywewkó nq| 

†gŠPvK †_‡KI cÖvK…wZK †gvg cvIqv hvq|  

†gv‡gi ˆewkó¨- †gvg cvwb‡Z A`ªeYxq Ges ivmvqwbKfv‡e wbw®Œq KviY G‡`i nvB‡WªvKve©b †PBb G †Kvb Wej eÛ 

_v‡K bv| mvaviY ZvcgvÎvq †gvg KwVb Ae¯’vq weivR K‡i| 

†gv‡gi KvR- Dw™¢̀ v‡½i DcwiZ‡j cÖwZ‡ivaK wn‡m‡e KvR K‡i| †gvgevwZ ˆZwi nq| wewfbœ cÖmvab wk‡íI †gvg 

e¨eüZ nq Ges Dw™¢‡`i cÖ‡¯^̀ b nvi Kgvq| 

(L) †hŠwMK wjwcW- †h mKj wjwcW mij wjwc‡Wi mv‡_ wKQz ˆRe I A‰Re c`v‡_©i mswgkÖ‡Y ˆZwi Zv‡`i‡K ejv 

nq †hŠwMK wjwcW| GwU †¯œn Ges †¯œnnxb RvZxq †hŠM| Giv wZb cÖKvi| h_v- 1| dm‡dvwjwcW, 2| 

MøvB‡KvwjwcW Ges  3| mvj‡dvwjwcW| 

1| dm‡dvwjwcW- wMømvij, `yÕAYy d¨vwU A¨vwmW I GK AYy dm‡d‡Ui mgš̂‡q MwVZ wjwcW‡K ejv nq 

dm‡dvwjwcW| dm‡dvwjwcW GK cÖKvi †hŠwMK wjwcW A_©vr G wjwc‡W A‡¯œn c`v_© wgwkªZ _v‡K| dm‡dvUvBwWK 

A¨vwmW GKwU mijZg dm‡dvwjwcW wKš‘ Bnv Dw™¢‡` gy³ Ae¯’vq cvIqv hvq bv| GwU Ab¨vb¨ dm‡dvwjwcW ˆZwii 

ga¨eZ©x e¯‘ wn‡m‡e KvR K‡i| †jwmw_b, †Kdvwjb, cøvRgv‡jv‡Rb BZ¨vw` dm‡dvwjwcW| dm‡dvwjwc‡Wi we‡kl 

Dcv`vb  n‡jv dm‡dvUvBwWK A¨vwmW| Gi dm‡dU AskwU †Kvwjb Øviv G÷vixf‚Z n‡j dm‡dvwjwcWwU †jwmw_b 

bv‡g cwiwPZ nq| Abyiƒcfv‡e †mwib nvB‡WªvwK&ªj Øviv G÷vixf~Z n‡j †Kdvwjb Drcbœ K‡i| dm‡dvUvBwWK 

A¨vwm‡Wi dm‡dU eM©wU B_vbj A¨vgvBb Øviv G÷vixf‚Z n‡j Zv‡K †Kdvwjb ejv nq| †mj Gb‡fjvc, 

gvB‡UvKwÛªqv, †K¬v‡ivcøv÷, U‡bvcøv÷, G‡ÛvcøvRwgK †iwUKzjvg, wbDwK¬qvi Gb‡fjvc BZ¨vw` c`v© dm‡dvwjwcW 

msewjZ| 

dm‡dvwjwc‡Wi KvR- †Kvl wSjøx Ges wewfbœ †Kvl A½vYyi wSjøxi MvVwbK c`v_© wn‡m‡e KvR K‡i| Avqb evnK 

wn‡m‡e KvR K‡i| K‡qKwU GbRvB‡gi †cÖvm‡_wUK MÖyc wn‡m‡e dm‡dvwjwcW _v‡K| dm‡dvwjwcW i³ RgvU 

euva‡Z mnvqZv K‡i| †Kv‡li †f`¨Zv I cwienb cÖwµqv wbqš¿Y K‡i _v‡K| 
2| MøvB‡KvwjwcW- †h wjwcWmg~‡n wMømvi‡ji Avjdv () Ae¯’v‡bi nvB‡Wªvw·j MÖy‡ci mv‡_ MøvB‡KvmvBwWK eÜbx 

Øviv Møy‡KvR ev M¨vjvK‡UvR hy³ _v‡K Zv‡K MøvB‡KvwjwcW ejv nq| Dw™¢‡`i mv‡jvKms‡kølYKvix A‡½ 

dm‡dvwjwcW A‡c¶v MøvB‡KvwjwcW †ewk cwigv‡Y mwÂZ _v‡K| †K¬v‡ivcøv‡÷i †gg‡eª‡b MøvB‡KvwjwcW AwaK 

cwigv‡Y _v‡K| wewfbœ M‡elYvi gva¨‡g m~h©gyLx I Zzjvi exR †_‡K MøvB‡KvwjwcW kbv³ Kiv m¤¢e n‡q‡Q| 

MøvB‡Kvwjwc‡Wi KvR- mv‡jvKms‡kølYKvix A½vYy MV‡b MøvB‡Kvwjwc‡Wi f~wgKv _v‡K Ges mv‡jvKms‡kølY 

cÖwµqvq mvnvh¨ K‡i| 

3| mvj‡dvwjwcW- †h mKj MøvB‡Kvwjwc‡Wi mv‡_ mvjdvi hy³ _v‡K Zv‡`i‡K ejv nq mvj‡dvwjwcW| Dw™¢‡` 

mvj‡dvwjwcW cÖPzi cwigv‡Y _v‡K| Z‡e †K¬v‡ivcøv‡÷ GwU mxwgZ AvKv‡i _v‡K| 
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(M) Drcvw`Z wjwcW- †hŠwMK wjwc‡Wi Av`ª©we‡køl‡Yi d‡j †h wjwcW D™¢yZ nq Zv‡`i‡K Drcvw`Z wjwcW ejv 

nq| Gi Aci bvg D™¢zZ wjwcW| †hgb- †÷i‡qW, Uviwcbm, ivevi BZ¨vw`| 

 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K cuvPwU K‡i kK©iv, †cÖvwUb Ges wjwcW Gi bvg wjLyb 

kK©iv      

†cÖvwUb      

wjwcW      

 

 

mvims‡¶c 

cwjnvB‡WªvwK&ªq¨vjwWnvBW ev cwjnvB‡WvwK&ªwK‡Uvb Ges G me c`v_© †_‡K D™¢yZ e ‘̄‡K ejv nq Kv‡ev©nvB‡WªU| 

`ywU ˆewk‡ó¨i Dci wfwË K‡i Kv‡e©vnvB‡WªU‡K †kªwYweb¨vm Kiv n‡q‡Q| h_v- (K) Kv‡ev©nvB‡Wª‡Ui ¯v̂` Ges (L) 

Kv‡ev©nvB‡Wª‡Ui AvYweK MVb, AvYweK IRb I ivmvqwbK ag©| ¯^v‡`i Dci wfwË K‡i Kv‡ev©nvB‡WªU‡K `yÕfv‡M 

fvM Kiv n‡q‡Q| h_v- mÿ Mvi Ges bb my¨Mvi| AvYweK MVb, AvYweK IRb I ivmvqwbK ag© BZ¨vw`i wfwË‡Z 

Kv‡e©vnvB‡WªU‡K cÖavbZ 4 fv‡M fvM Kiv n‡q‡Q| h_v- 1| g‡bvm¨vKvivBW, 2| WvBm¨vKvivBW, 3| 

Awj‡Mvm¨vKvivBW Ges 4| cwjm¨vKvivBW| †cÖvwUb Rxe‡`‡ni GKwU AZ¨šÍ̧ iyZ¡c~Y© ˆRe ivmvqwbK c`v_©| 

wewfbœ A¨vgvB‡bv A¨vwmW wewfbœfv‡e k„•LwjZ n‡q GK GKwU †cÖvwUb MVb K‡i| Avi A¨vgvB‡bv A¨vwmW n‡jv 

†cÖvwU‡bi g~j MvVwbK GKK| †fŠZ, ivmvqwbK ¸Yvewj Ges `ªeYxqZvi Dci wbf©i K‡i †cÖvwUb‡K wZb fv‡M 

fvM Kiv nq| h_v- (K) mij †cÖvwUb, (L) hyM¥ †cÖvwUb Ges (M) Drcvw`Z †cÖvwUb| Dw™¢̀  I cÖvYx‡`‡n Dcw ’̄Z 

¸iyZ¡c~Y© ˆRe ivmvqwbK c`v‡_©i bvg wjwcW| wjwcW Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb mgš̂‡q MwVZ wKš‘ GLv‡b 

Zzjbvg~jKfv‡e Kv‡e©vnvB‡WªU n‡Z Kg cwigv‡Y Aw·‡Rb _v‡K| wjwcW m¤ú„³ ev Am¤ú„³ †hŠwMK c`v_©| MVb cÖK…wZ 

Abymv‡i wjwcW cÖavbZ wZb cÖKvi| h_v- (K) mij wjwcW, (L) †hŠwMK wjwcW Ges (M) Drcvw`Z wjwcW|  

 

 

cv‡VvËi g~j¨vqb-4.2 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| ¯̂v‡`i Dci wfwË K‡i kK©iv KZ cÖKvi ? 

 (K) 2 (L) 3 (M) 4 (N) 5 

2| KZ wWMÖx †mjwmqvm ZvcgvÎvq †Zj Zij _v‡K ? 

 (K) 20

0

 (L) 21

0 

(M) 30

0

 (N) 10

0 

3| Drcvw`Z †cÖvwUb n‡jv- 

 i. †÷i‡qW ii. Uviwcbm iii. ivevi            

wb‡Pi †KvbwU mwVK ? 

 (K)  i I ii (L) ii I iii (M) i I iii (N) i, ii, I iii  
4| †gvg- 

 i. GK ai‡bi mij wjwcW ii. ivmvqwbKfv‡e mwµq  

 iii. g‡bvnvBwWªK A¨vj‡Kvnjwewkó             

wb‡Pi †KvbwU mwVK ? 

 (K)  i I ii (L) ii I  iii (M) i I iii (N) i, ii, I iii 
5| Qq Kve©bwewkó g‡bvm¨vKvivBW- 

 i. d«z‡±vR ii. g¨v‡bvR iii. Møy‡KvR             

wb‡Pi †KvbwU mwVK ? 

 (K)  i I ii (L) ii I  iii (M) i I iii (N) i, ii, I iii  



Dw™¢̀ weÁvb 

BDwbU 4  c„ôv-83 

 

 

 evsjv‡`‡  Rxe‡`‡n Kv‡e©vnvB‡WªU, †cÖvwUb I wjwc‡Wi f~wgKv  

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb- 

 Rxe‡`‡n Kv‡ev©nvB‡Wª‡Ui f~wgKv e¨vL¨v Ki‡Z cvi‡eb| 

 Rxe‡`‡n †cÖvwU‡bi f~wgKv eY©bv Ki‡Z cvi‡eb| 

 Rxe‡`‡n wjwc‡Wi f~wgKv we‡kølY Ki‡Z cvi‡eb 

 

 

cÖavb kã DNA, RNA 

Rxe‡`‡n Kv‡ev©nvB‡Wª‡Ui f~wgKv : †h †Kv‡bv Rxe‡`n wbqš¿YKvix cÖavb ˆRe ivmvqwbK c`v_© n‡jv 

wWGbG (DNA)| Rx‡ei †Kvl wefvRb †_‡K Avi¤¢ K‡i mKj †¶ÎB Gi wbqš¿‡Y| wWGbG MV‡bi 

GKwU Dcv`vb n‡”Q wWAwK&ªivB‡evR| wWAwK&ªivB‡evR GK cÖKvi Kv‡ev©nvB‡WªU| wWGbG †_‡K evZv© wb‡q Rx‡ei 

ˆewk‡ó¨i cÖKvk NUvq AviGbG (RNA)| AviGbG Gi GKwU MVb Dcv`vb n‡jv ivB‡evR bvgK Kv‡ev©nvB‡WªU| 

k¦mb cÖwµqvi cÖv_wgK `ªe¨ wn‡m‡e e¨eüZ nq Møy‡KvR hv GKwU Kv‡ev©nvB‡WªU| Rxe‡`‡ni Ab¨vb¨ MvVwbK e¯‘ 

KvBwUb hv cZ½, KuvKov, †jve÷vi Ges QÎv‡Ki †Kvl cÖvPx‡ii MvVwbK cwjm¨vKvivBW, †mjy‡jvR, †nwg‡mjy‡jvR 

BZ¨vw` meB Kv‡ev©nvB‡WªU| Avgv‡`i †`‡ni kw³ cÖ̀ vbKvix cÖavb Lv`¨ Dcv`vb n‡jv Kv‡e©vnvB‡WªU| 

Kv‡ev©nvB‡Wª‡Ui KvR 

1| Rxe‡`‡ni kw³i cÖavb Drm wn‡m‡e KvR K‡i| KviY- Giv RvwiZ n‡q kw³ Drcbœ K‡i| 

2| Dw™¢‡`i mv‡cvwU©s wUmy¨i MvVwbK Dcv`vb wn‡m‡e KvR K‡i| 

3| Dw™¢‡`i †`n MVbKvix c`v_©̧ ‡jvi Kve©b KvVv‡gv cÖ̀ vb K‡i|  

4| nv‡oi mwÜ¯’‡j jyweª‡K›U wn‡m‡e e¨eüZ nq| 

5| Dw™¢̀ ‡`‡n mÂqx c`v_© wn‡m‡e weivR K‡i| 

6| K¨vjwfb Pµ I †µem P‡µ mwµqfv‡e AskMÖnY K‡i| 

Rxe‡`‡n †cÖvwU‡bi f~wgKv : Rx‡ei Rb¨ †cÖvwUb AZ¨šÍ̧ iyZ¡c~Y©| IqvUmb I wµK KZ…©K wWGbG AYyi g‡Wj 

Avwe®‹v‡ii ga¨ w`‡q Avgiv †R‡bwQ Kxfv‡e Rx‡ei ˆewkó¨vewj eskvbyµ‡g mÂvwiZ n‡”Q hyM hyM a‡i, Kxfv‡e 

ˆZwi n‡”Q Rxe‡bi cÖavb wfwË †cÖvwUb| †`‡ni MVb Dcv`v‡bi me †_‡K eo Ask †cÖvwUb| GwU Qvov  Rx‡ei 

†`nv½ ev A½vYyi MVb Am¤¢e| RxweZ †`‡n KZK¸‡jv ivmvqwbK wµqv-wewµqv msNwUZ nq gvÎ| GmKj wµqv-

wewµqv GbRvBg Øviv wbqwš¿Z nq| me GbRvBgB †cÖvwUb| ˆewkó¨ cÖKvk Qvov Rx‡ei Aw¯ÍZ¡ _v‡K bv, Avi wRb G 

ˆewkó¨ cÖKvk K‡i †cÖvwU‡bi gva¨‡g| AwaKvsk ni‡gvbB †cÖvwUb| wewfbœ ni‡gvb Rxe‡`‡ni bvbv Kvh©µg wbqš¿‡Y 

we‡kl f~wgKv cvjb K‡i| †hgb- Bbmywjb, wn‡gv‡Møvweb| †`‡ni BwgDb wm‡÷gI †cÖvwU‡bi Dci wbf©i K‡i| 

†cÖvwU‡bi mvnv‡h¨ UªvÝwµckbI m¤úbœ nq hv Rx‡ei Rb¨ AZ¨šÍ̧ iyZ¡c~Y©|  

†cÖvwU‡bi KvR 

1| †Kv‡l †cÖvwUb mwÂZ Lv`¨ wn‡m‡e KvR K‡i Ges `iKv‡i kw³ Drcv`b K‡i| 

2| †Kv‡li wewfbœ A½vYy Ges †Kvl wSjøx MV‡b mnvqZv K‡i| 

3| GbRvBg wn‡m‡e Rxe‡`‡ni wµqv-wewµqv wbqš¿Y K‡i Z_v Rxe‡`n‡K mPj iv‡L| 

4| A¨vw›UewWi MvVwbK Dcv`vb wn‡m‡e †`‡ni cÖwZ‡iva ¶gZv m„wó K‡i Ges †`n‡K †ivM gy³ iv‡L| 

5| Rxe‡`‡ni cÖ‡qvRbxq ni‡gvb Drcv`b K‡i| 

6| wbDwK¬qvm Ges wbDwK¬K A¨vwmW‡K wn‡÷vb †cÖvwUb Kvh©Ki iv‡L| 

cvV-4.3 
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7| wKQz †cÖvwUb welv³| G¸‡jv †L‡j A‡bK Rxe g‡i hvq| †hgb- mv‡ci wel GK cÖKvi †cÖvwUb| 

8| A‡bK Dw™¢‡` welv³ †cÖvwUb _v‡K| d‡j Giv A‡bK cï-cvwLi AvµgY †_‡K i¶v cvq| 

9| wn‡gv‡Møvweb †cÖvwUb cÖvYx †`‡ni mg¯Í †Kv‡l AwK&ª‡Rb mÂvjb K‡i| 

10| gvbe‡`‡ni †ccUvBW †_‡K GK cÖKvi †cÖvwUb Drcvw`Z nq| GwU wW‡dbwmf A¨vw›UewW wn‡m‡e KvR K‡i| 

11| B›Uvi‡dib GKwU †Kvlxq †cÖvwUb| †`‡n fvBivm AvµgY Ki‡j GwU ¯‹ZtùyZ©fv‡e ‰Zwi nq| aviYv Kiv 

n‡”Q B›Uvi‡dib K¨vÝvi I fvBivmRwbZ †iv‡M e¨envi Kiv hv‡e| 

Rxe‡`‡n wjwc‡Wi f~wgKv : wjwcW Rxe‡`‡n AZ¨šÍ̧ iyZ¡c~Y© f~wgKv cvjb K‡i| †mj †gg‡eªb †_‡K ïiyK‡i 

AwaKvsk †Kvl A½vYyi AveiYx dm‡dvwjwcW w`‡q ˆZwi| dm‡dvwjwcW G‡`i MVb Dcv`vb QvovI `ª‡e¨i Av`vb-

cÖ̀ v‡bI we‡kl Ae`vb iv‡L| wjwc‡Wi Afv‡e gvB‡UvKwÛªqv bvgK A½vYywU hw` Kvh©KvwiZv nvivq Z‡e evqexq Rxe 

†eu‡P _vKvi kw³ Drcv`b e¨vnZ n‡e| wjwcW w`‡q ˆZwi K¨v‡ivwUb‡qWm, †÷i‡qW ni‡gvb ev wfUvwgb G, wW, †K, 

B cÖf…wZ Rxe‡`‡n ¸iyZ¡c~Y© f~wgKv iv‡L| 

wjwc‡Wi KvR 

1| Pwe© I †Zj RvZxq wjwcW Dw™¢̀ ‡`‡n mwÂZ Lv`¨ wn‡m‡e Rgv _v‡K| wewfbœ †Zj ex‡Ri (†hgb mwilv, wZj, 

mqvweb BZ¨vw`) A¼z‡iv`MgKv‡j wjwcW Lv`¨iƒ‡c M„nxZ nq| G‡`i weRviYKv‡j AwaK ATP ˆZwi nq| 

dm‡dvwjwcW I MøvB‡KvwjwcW †mj †gg‡eªb I Ab¨vb¨ †Kvl A½vYyi †gg‡eªb MVbKvix c`v_© wn‡m‡e KvR 

K‡i| 

2| †gvg RvZxq wjwcW cvZvi ewnivei‡Y ¯Íi A_©vr wKDwUKj m„wó K‡i AwZwi³ cÖ‡¯^̀ b †iva K‡i| 

3| KwZcq GbRvB‡gi †cÖvm‡_wUK MÖyc wn‡m‡e dm‡dvwjwcW KvR K‡i| GQvov dm‡dvwjwcW Avq‡bi evnK 

wn‡m‡eI KvR K‡i| 

4| mv‡jvKms‡køl‡Y MøvB‡KvwjwcW we‡kl f~wgKv cvjb K‡i| 

5| †cÖvwU‡bi mv‡_ hy³ n‡q wj‡cv‡cÖvwUb MVb K‡i Ges wj‡cv‡cÖvwUb kw³ Drcv`b cÖwµqvi mv‡_ RwoZ _v‡K| 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K kK©iv, †cÖvwUb Ges wjwc‡Wi GKwU K‡i  KvR D‡jøL Kiyb 

kK©iv †cÖvwUb wjwcW 

   

 

 

mvims‡¶c 

†h †Kv‡bv Rxe‡`n wbqš¿YKvix cÖavb ˆRe ivmvqwbK c`v_© n‡jv wWGbG (DNA)| Rx‡ei †Kvl wefvRb †_‡K 

Avi¤¢ K‡i mKj †¶ÎB Gi wbqš¿‡Y| wWGbG MV‡bi GKwU Dcv`vb n‡”Q wWAwK&ªivB‡evR| wWAwK&ªivB‡evR GK 

cÖKvi Kv‡ev©nvB‡WªU| IqvUmb I wµK KZ…©K wWGbG AYyi g‡Wj Avwe®‹v‡ii ga¨ w`‡q Avgiv †R‡bwQ Kxfv‡e 

Rx‡ei ˆewkó¨vewj eskvbyµ‡g mÂvwiZ n‡”Q hyM hyM a‡i, Kxfv‡e ˆZwi n‡”Q Rxe‡bi cÖavb wfwË †cÖvwUb| 

†`‡ni MVb Dcv`v‡bi me †_‡K eo Ask †cÖvwUb| GwU Qvov Rx‡ei †`nv½ ev A½vYyi MVb Am¤¢e| RxweZ †`‡n 

KZK¸‡jv ivmvqwbK wµqv wewµqv msNwUZ nq gvÎ| GmKj wµqv-wewµqv GbRvBg Øiv wbqwš¿Z nq| me 

GbRvBgB †cÖvwUb| wjwcW Rxe‡`‡n AZ¨šÍ̧ iyZ¡c~Y© f~wgKv cvjb K‡i| †mj †gg‡eªb †_‡K ïiyK‡i AwaKvsk 

†Kvl A½vYyi AveiYx dm‡dvwjwcW w`‡q ˆZwi| dm‡dvwjwcW G‡`i MVb Dcv`vb QvovI `ª‡e¨i Av`vb-cÖ̀ v‡bI 

we‡kl Ae`vb iv‡L| wjwc‡Wi Afv‡e gvB‡UvKwÛªqv bvgK A½vYywU hw` Kvh©KvwiZv nvivq Z‡e evqexq Rxe †eu‡P 

_vKvi kw³ Drcv`b e¨vnZ n‡e| 
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cv‡VvËi g~j¨vqb-4.3 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| wb‡Pi †KvbwUi gva¨‡g Rx‡ei ˆewkó¨vewj eskvbyµ‡g mÂvwiZ? 

 (K) wWGbG (L) gvB‡UvKwÛªqv -(M) †K¬v‡ivc v÷ -(N) †µv‡gvc v÷ 

2| Dw™¢‡` wjwcW - 

 i. Avq‡bi evnK wn‡m‡e KvR K‡i ii. cvZvi ewnivei‡Y Í̄i m„wó K‡i  

 iii. mwÂZ Lv`¨ wn‡m‡e Rgv _v‡K                                                                                                   

wb‡Pi †KvbwU mwVK ? 

 (K)  i I ii (L) ii I iii (M) i I iii (N) i, ii I  iii 
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 GbRvB‡gi wµqv cÖK„wZ  

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb- 

 Dr‡mPK ev GbRvB‡gi wµqv cÖK…wZ e¨vL¨v Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

A¨vKwUf mvBU, GbRvBg, mve‡÷ªU 

GbRvB‡gi wµqv cÖK…wZ : †Kvb wbw`©ó GbRvB‡gi GK ev GKvwaK mwµq ¯’vb (A¨vKwUf mvBU) _v‡K| 

Gwgj wdkvi (1898) GbRvB‡gi mwµq ¯’vb cȪ Íve K‡ib| cwj‡ccUvBW †PB‡bi djwWs Gi gva¨‡g 

mwµq ¯’vb m„wó nq| mwµq ¯’vb I mve‡óª‡Ui m¤úK© n‡jv Zvjv-Pvwei b¨vq mywbw`©ó| h_v- 

cÖ_g chv©‡q, mve‡÷ªU AYy GbRvB‡gi mwµq ¯’vb Z_v mwµq ¯’v‡b mshy³ n‡q GbRvBg-mve‡÷ªU †hŠM m„wó K‡i| 

wØZxq ch©v‡q, GbRvBg-mve‡÷ªU †hŠM †f‡½ wM‡q bZzb c`v_© m„wó nq Ges GbRvBg AcwiewZ©Zfv‡e c„_K nq| 

†h †Kv‡bv ivmvqwbK wewµqv m¤úbœ Ki‡Z wKQz AwZwi³ kw³i cÖ‡qvRb| G AwZwi³ kw³‡K Kvh©Kix kw³ ejv 

nq| GbRvBg-mve‡÷ªU Gi Kvh©Kix kw³ Kg| ZvB Kg Kvh©Kix kw³ m¤úbœ mve‡÷ªU AYy GbRvB‡gi mv‡_ hy³ 

n‡q GbRvBg-mve‡÷ªU †hŠM ˆZwi K‡i, d‡j wewµqvi nvi ev‡o| 

 

 

wPÎ 4.4 : GbRvB‡gi wµqv †KŠkj 

 

 

cvV-4.4 
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wk¶v_©xi KvR 

wb‡Pi Q‡K GbRvB‡gi wµqv cÖK…wZ GKwU mgxKi‡Yi gva¨‡g wjLyb 

   

 

 

mvims‡¶c 

Gwgj wdkvi (1898) GbRvB‡gi mwµq ¯’vb cȪ Íve K‡ib| cwj‡ccUvBW †PB‡bi djwWs Gi gva¨‡g mwµq 

¯’vb m„wó nq| mwµq ¯’vb I mve‡óª‡Ui m¤úK© n‡jv Zvjv-Pvwei b¨vq mywbw`©ó| h_v- mve‡÷ªU AYy GbRvB‡gi 

mwµq ¯’vb Z_v mwµq ¯’v‡b mshy³ n‡q GbRvBg-mve‡÷ªU †hŠM m„wó K‡i| GbRvBg-mve‡÷ªU †hŠM †f‡½ wM‡q 

bZzb c`v_© m„wó nq Ges GbRvBg AcwiewZ©Zfv‡e c„_K nq| 

GbRvBg + mve‡÷ªU (A Ges B)         GbRvBg-mve‡÷ªU †hŠM         GbRvBg + †cÖvWv± (C Ges D)| 

 

 

cv‡VvËi g~j¨vqb-4.4 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| wb‡Pi †Kvb e¨w³ GbRvB‡gi mwµq ¯’vb cȪ Íve K‡ib ? 

 (K) Gwgj wdkvi (L) Gwgj Wz‡L© (M) Gwgj cvkv  (N) Gwg‡jv wdkvi  

  A + B     E        C + D 

2| DwjøwLZ wewµqvq C I D †K Kx ejv nq ? 

 (K) †cÖvWv± (L) GbRvBg (M) AbyNUK (N) mve‡÷ªU 
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 GbRvB‡gi †kÖwYwefvM 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb- 

 GbRvB‡gi †kÖwYweb¨vm eY©bv Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

nvB‡Wªv‡jR, Aw·‡WvwiWvK‡UR, Kv‡e©vw·‡jR, UªvÝdv‡iR, dm‡dvivB‡jR, 

AvB‡mvgv‡iR, Gwcgv‡iR, jvB‡qR, jvB‡MR 

GbRvB‡gi †kÖwYweb¨vm : ‰RweK wµqvq AmsL¨ GbRvBg KvR K‡i| Dw™¢̀  I cÖvYx‡`‡n AvU kZvwaK 

GbRvBg kbv³ Kiv n‡q‡Q| G AmsL¨ GbRvBgmg~n‡K kbv³ Kivi Rb¨ Ges †evSvi myweav‡_© G‡`i 

†kÖwYweb¨vm Kiv `iKvi| G‡`i‡K wewfbœ ˆewk‡ó¨i Dci wbf©i K‡i †kÖwYwem¨vm Kiv nq| h_v- (K) MVb ‰ewkó¨ 

Ges (L) ivmvqwbK wewµqvi cÖK…wZ | 

MVb ‰ewkó¨wfwËK GbRvB‡gi †kÖwYweb¨vm : MVb ˆewkó¨ Abyhvqx GbRvBg `yÕcÖKvi| h_v- 

1| mij GbRvBg- ïaygvÎ †cÖvwUb w`‡q MwVZ GbRvBgmg~n‡K ejv nq mij GbRvBg| †hgb- my‡µR| 

2| †hŠwMK GbRvBg- †h GbRvB‡g †cÖvwUb As‡ki mv‡_ GKwU A‡cÖvwUb Ask hy³ _v‡K Zv‡K ejv nq †hŠwMK 

†cÖvwUb| †hgb- FAD| 

ivmvqwbK wewµqvi cÖK…wZ Abymv‡i GbRvB‡gi †kÖwYweb¨vm : ivmvqwbK wewµqvi cÖK…wZ Abymv‡i GbRvBg¸‡jv‡K 

cÖavbZ bq †kªYx‡Z fvM Kiv n‡q‡Q| h_v- 1| nvB‡Wªv‡jR, 2| Aw·‡WvwiWvK‡UR, 3| Kv‡e©vw·‡jR, 4| 

UªvÝdv‡iR, 5| dm‡dvivB‡jR, 6| AvB‡mvgv‡iR, 7| Gwcgv‡iR, 8| jvB‡qR Ges 9| jvB‡MR| 
1| nvB‡Wªv‡jR GbRvBg- G †kªwYi GbRvBg †Kvb c`v‡_©i mv‡_ cvwb mshy³ ev wehy³ K‡i| 

             my‡µvR + cvwb         Møy‡KvR + d«zK‡UvR  

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

2| Aw·‡WvwiWvK‡UR GbRvBg- G ai‡bi GbRvBg †Kvb c`v‡_©i mv‡_ nvB‡Wªv‡Rb, Aw·‡Rb wKsev B‡jKUªb 

mshy³ ev wehy³ K‡i| 

                                                        dm‡dvwMømvi¨vjwWnvBW 

           3-dm‡dvwMømvi¨vjwWnvBW + dm‡dU               1,3- wemdm‡dvwMømvwiK A¨vwmW 

                                                         wWnvB‡WªvwR‡bR 

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

3| Kv‡e©vw·‡jR- G †kªwYi Dr‡mPK †Kvb c`v‡_©i mv‡_ CO2 AYy mshy³ ev wehy³ K‡i| 

A·v‡jvmvKwmwbK A¨vwmW                   Avjdv wK‡UvMøyUvwiK A¨vwmW + CO2 

4| UªvÝdv‡iR- G †kªwYi GbRvBg †Kvb GKwU c`v_© n‡Z GKwU MÖyc‡K (h_v- NH2 MÖyc) AcmvwiZ K‡i Ab¨ 

GKwUi mv‡_ hy³ K‡i| 

                                                  

M� yUvwgK A¨vwmW + AK&ªv‡jv A¨vwmwUK A¨vwmW            Avjdv-wK‡Uv MøyUvwiK A¨vwmW + A¨vmcviwUK A¨vwmW 

 

5| dm‡dvivB‡jR GbRvBg- GK RvZxq UªvÝdv‡iR GbRvBg| G †kªYxi GbRvBg †Kvb c`v_©‡Z dm‡dU MÖyc 

mshy³ ev wehy³ K‡i| G †kªwYi wKQy Dr‡mPK ïaygvÎ mshy³ Ki‡Z cv‡i Ges Ab¨¸‡jv ïay wehy³ Ki‡Z cv‡i, 

†m‡nZz ivmvqwbK wewµqv GKgyLx, DfqgyLx bq| 

 

Møy‡KvR + ATP                      Møy‡KvR- 6- dm‡dU + ADP 

cvV-4.5 

dm‡dvivB‡jR 

 

my‡µR 

Kv‡e©vw·‡jR 

UªvÝdv‡iR 
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6| AvB‡mvgv‡iR GbRvBg- G †kªwYi GbRvBg A¨vj‡WvR I wK‡UvR mÿ Mvvi Gi AvB‡mv‡gwiK cwieZ©b mvab 

K‡i| 

 

Møy‡KvR - 6- dm‡dU                             d«z‡±vR - 6 - dm‡dU 

  

7| Gwcgv‡iR GbRvBg- G †kÖwYi GbRvBg mg~n †Kvb c`v_©‡K Zvi Gwcgv‡i cwiewZ©Z K‡i| Gwcgvi¸‡jv 

†KejgvÎ GKwU Kve©b cigvYyi Ae¯’v‡b wfbœZv †`Lvq| 

 

RvBjy‡jvR-5- dm‡dU                      ivBey‡jvR 5-dm‡dU 

8| jvB‡qR GbRvBg- G cÖKvi GbRvBg Kvh©KvwiZvq mve‡÷ªU AYy Av`ª© we‡køwlZ bv n‡qB `yÕfv‡M wef³ nq| 

h_v- A¨vj‡Wv‡jR| 

d«z‡±vR 1,6 wemdm‡dU               dm‡dvwMøvmvi¨vjwWnvBW + WvBnvBWªw· A¨vwm‡Uvb dm‡dU 

9| jvB‡MR GbRvBg- G RvZxq GbRvBg ATP Gi mnvqZvq G‡Ki AwaK mve‡UªU‡K mshy³ K‡i bZzb †hŠM 

Drcbœ K‡i|  

MøyUvwgK A¨vwmW + NH3
 

+ ATP    MøyUvwgb + ADP + iP 
 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K GbRvBg m¤úwK©Z †h †Kv‡bv wZbwU wewµqv wjLyb 

   

   

   

 

 

mvims‡¶c 

GbRvBg‡K wewfbœ ˆewk‡ó¨i Dci wbf©i K‡i †kÖwYwem¨vm Kiv nq| h_v- (K) MVb ‰ewkó¨ Ges (L) ivmvqwbK 

wewµqvi cÖK…wZ| MVb ˆewkó¨vbyhvqx GbRvBg `yÕcÖKvi| h_v- 1| mij GbRvBg Ges 2| †hŠwMK GbRvBg| 

ivmvqwbK wewµqvi cÖK…wZ Abymv‡i GbRvBg¸‡jv‡K cÖavbZ bq †kªwY‡Z fvM Kiv n‡q‡Q| h_v- 1| nvB‡Wªv‡jR, 

2| Aw·‡WvwiWvK‡UR, 3| Kv‡e©vw·‡jR, 4| UªvÝdv‡iR, 5| dm‡dvivB‡jR, 6| AvB‡mvgv‡iR, 7| 

Gwcgv‡iR, 8| jvB‡qR Ges 9| jvB‡MR| 

 

 

cv‡VvËi g~j¨vqb-4.5 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| my‡µR GKwU- 

 (K) mij GbRvBg (L) eµ GbRvBg (M) †hŠwMK GbRvBg (N) hyM¥ GbRvBg 

2| ivmvqwbK cÖK…wZ Abymv‡i GbRvBg¸‡jv n‡jv- 

 i. nvB‡Wªv‡jR ii. dm‡dvivB‡jR iii. Gwcgv‡iR 

wb‡Pi †KvbwU mwVK ? 

 (K)  i I ii (L) i I  iii (M) ii I iii  N) i, ii, iii  

Gwcgv‡iR 

A¨vj‡Wv‡jR 

MøyUvwgK 

wmb‡_‡UR 

dm‡dvMøy‡Kv AvB‡mvgv‡iR 
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 wewfbœ ˆRweK Kvh©µ‡g GbRvB‡gi e¨envi  

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb- 

 wewfbœ ˆRweK Kvh©µ‡g GbRvB‡gi e¨envi D‡jøL Ki‡Z cvi‡eb| 

  

 

cÖavb kã 

†mjy‡jR, †cÖvwU‡qR, A¨vgvB‡jR, RvB‡gR, K¨vUv‡jR 

wewfbœ ˆRweK Kvh©µ‡g GbRvB‡gi e¨envi : GbRvBg Rxe‡`‡ni kvixie„Ëxq wewµqv¸‡jv cwiPvjbv 

K‡i| d‡j Rxe‡`n Kg©¶g _v‡K| GbRvB‡gi Kvh©µg Øviv Rxe‡`‡ni MVb I e„w× wbqwš¿Z nq| 

Rxe‡`‡n kw³ mÂq Ges kw³ wbM©gb Df‡qi †cQ‡b GbRvBg wµqv K‡i| GwU wewµqvi nvi evovq wKš‘ wewµqv 

†k‡l wb‡R AcwiewZ©Z _v‡K| GwU wewfbœ RwUj †hŠM‡K mij †hŠ‡M cwiYZ K‡i| Avevi GbRvBg †`‡ni wewfbœ 

`iKvwi ivmvqwbK `ªe¨ ms‡kølY K‡i| ¯í̂ cwigvY GbRvBg cÖPzi cwigvY mve‡÷ªU‡K Drcv‡` cwiYZ K‡i| Drcbœ 

`ª‡e¨i cwigvY †e‡o †M‡j wewµqvi MwZ A‡bK mgq K‡g| mwZ¨Kvi A‡_© Gi wµqv AYyNU‡Ki b¨vq| wewfbœ 

ˆRweK Kvh©µ‡g K‡qKwU GbRvB‡gi e¨envi D‡jøL Kiv n‡jv- 

†mjy‡jR GbRvBg : †h GbRvBg †mjy‡jvR bvgK cwjm¨vKvivBW‡K nvB‡WªvjvBwmm cÖwµqvq †f‡O †m‡jvev‡qvR 

bvgK WvB m¨vKvivB‡W cwiYZ K‡i Zv‡K †mjy‡jR GbRvBg ejv nq| †mjy‡jR GKwU nvB‡Wªv‡jR RvZxq 

GbRvBg| cieZ©x‡Z †m‡jvev‡qvR m¤ú~Y© nvB‡WªvjvBwmm n‡q - Møy‡KvR Drcbœ K‡i| 

†mjy‡jR GbRvB‡gi KvR- Dw™¢̀ ‡`‡ni cÖavb MvVwbK c`v_© †mjy‡jvR| †mjy‡jvR gvbyl Lv`¨ wn‡m‡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              - Møy‡KvR 
 

†cÖvwU‡qR GbRvBg : †h mKj GbRvBg †cÖvwUb‡K †f‡O A¨vgvB‡bv A¨vwm‡W cwiYZ K‡i Zv‡K ejv nq †cÖvwU‡qR 

GbRvBg| PviwU wewfbœ GbRvBg‡K GK‡Î †cÖvwU‡qR ejv nq mzZivs †cÖvwU‡qR GK cÖKvi †hŠwMK GbRvBg| 

PviwU GbRvB‡gi bvg †ccwmb, wUªcwmb, B‡icwmb I c¨v‡cBb| †ccwmb- †cÖvwUb‡K nvB‡WªvjvBwmm K‡i †cÖvwUIR 

I †cc‡Uv‡b cwiYZ K‡i| wUªcwmb- †cÖvwUb‡K nvB‡WªvjvBwmm K‡i †cÖvwUIR, †cc‡Uvb, cwj‡ccUvBW I 

A¨vgvB‡bv A¨vwm‡W cwiYZ K‡i| B‡icwmb- †ccUvBWmg~n‡K nvB‡WªvjvBwmm K‡i A¨vgvB‡bv A¨vwm‡W cwiYZ 

K‡i| c¨v‡cBb - †cÖvwUb‡K †cÖvwUIR, †cc‡Uvb, †ccUvBW I A¨vgvB‡bv A¨vwm‡W cwiYZ K‡i| Dw™¢‡`i h_v- 

wewfbœ cÖKvi Wv‡ji ex‡R mwÂZ †cÖvwUb A¼z‡iv`M‡gi mgq †cÖvwU‡qR GbRvB‡gi Kvh©KvwiZvq nvB‡WªvjvBwmm n‡q 

†f‡O hvq Ges Zv åƒ‡Y ¯’vbvšÍwiZ n‡q bZzb †cÖvwUb ms‡køwlZ nq| cÖvYxiv †h Avwgl RvZxq Lv`¨ Lvq Zv 

†cÖvwU‡qR GbRvB‡gi Kvh©KvwiZvq †f‡O hvq (nRg nq) I cieZ©x‡Z †`n MV‡b mnvqZv K‡i| 

A¨vgvB‡jR GbRvBg : ÷vP© ev †k¦Zmvi bvgK cwjm¨vKvivBW‡K nvB‡WªvjvBwmmKvwi GbRvB‡gi bvg A¨vgvB‡jR| 

A¨vgvB‡jR `yÕcÖKvi| h_v- Avjdv A¨vgvB‡jR Ges weUv A¨vgvB‡jR| ÷vP© Gi mvgwMÖK IR‡bi cÖvq 20% 

A¨vgvB‡jvR I evKx cÖvq 80% A¨vgvB‡jv †cKwUb| Avjdv A¨vgvB‡jR A¨vgvB‡jvR‡K †f‡O †W·wUªb Drcbœ K‡i 

Ges weUv- A¨vgvB‡jR †W·wUªb‡K g‡ëvR bvgK WvBm¨vKvivB‡W iƒcvšÍwiZ K‡i| Avjdv- A¨vgvB‡jR Ges weUv- 

A¨vgvB‡jR Gi wewµqvi d‡j A¨vgvB‡jv‡cKwUb †f‡O g‡ëvR G cwiYZ nq| 

cvV-4.6 

†mjy‡jR  

†m‡jvev‡qR    
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RvB‡gR GbRvBg : KZK¸‡jv QÎvK, we‡kl K‡i, C÷ bvgK QÎv‡Ki †Kv‡l RvB‡gR bvgK RwUj GbRvBg 

we`¨gvb| G GbRvBg mgwó dvi‡g‡›Ukb cÖwµqvq †k¦Zmvi wPwb I Møy‡KvR‡K C‡÷i AevZ k¦mb cÖwµqvq †f‡O 

B_vBj A¨vj‡Kvnj G cwiYZ K‡i| A¨vj‡Kvnj ˆZwi‡Z I †eKvix wk‡í RvB‡gR‡K e¨envi Kiv nq| 

K¨vUv‡jR GbRvBg : K¨vUv‡jR GbRvBg nvB‡Wªv‡Rb cvi-A·vBW‡K †f‡O cvwb I Aw·‡R‡b iƒcvšÍwiZ K‡i| 

 
                2H2O2     2H2O+O2 

 

 

wk¶v_©xi KvR wb‡Pi QKwU c~iY Kiyb 

†mjy‡jR Gi KvR †cÖvwU‡qR Gi KvR A¨vgvB‡jR Gi KvR RvB‡gR Gi KvR K¨vUv‡jR Gi KvR 

     

 

 

mvims‡¶c 

†h GbRvBg †mjy‡jvR bvgK cwjm¨vKvivBW‡K nvB‡WªvjvBwmm cÖwµqvq †f‡O †m‡jvev‡qvR bvgK WvB 

m¨vKvivB‡W cwiYZ K‡i Zv‡K †mjy‡jR GbRvBg ejv nq| †h mKj GbRvBg †cÖvwUb‡K †f‡O †cÖvwU‡bi GKK 

A¨vgvB‡bv A¨vwm‡W cwiYZ K‡i Zv‡K ejv nq †cÖvwU‡qR GbRvBg| PviwU wewfbœ GbRvBg‡K GK‡Î †cÖvwU‡qR 

ejv nq mzZivs †cÖvwU‡qR GK cÖKvi †hŠwMK GbRvBg| PviwU GbRvB‡gi bvg †ccwmb, wUªcwmb, B‡icwmb I 

c¨v‡cBb| ÷vP© ev †k¦Zmvi bvgK cwjm¨vKvivBW‡K nvB‡WªvjvBwmmKvwi GbRvB‡gi bvg A¨vgvB‡jR| 

A¨vgvB‡jR `yÕcÖKvi| h_v- Avjdv A¨vgvB‡jR Ges weUv A¨vgvB‡jR| KZK¸‡jv QÎvK, we‡kl K‡i, C÷ 

bvgK QÎv‡Ki †Kv‡l RvB‡gR bvgK RwUj GbRvBg we`¨gvb| K¨vUv‡jR GbRvBg nvB‡Wªv‡Rb cvi-A·vBW‡K 

†f‡O cvwb I Aw·‡R‡b iƒcvšÍwiZ K‡i| 

 

 

cv‡VvËi g~j¨vqb-4.6 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| nvB‡Wªv‡Rb cviA·vBW‡K †f‡O cvwb I Aw·‡R‡b iƒcvšÍwiZ K‡i †Kvb GbRvBg ? 

 (K) K¨vUv‡jR (L) RvB‡gR (M) †ccwU‡WR (N) KvUv‡jR 

2| †cÖvwU‡qR GbRvBg wb‡Pi †KvbwU ? 

 (K) c¨v‡cBb (L) K¨vUv‡jR (M) c¨v‡cb  (N) RvB‡gR 

3| c¨v‡cBb-  

 i. †cÖvwUb‡K †cÖvwUIR G iƒcvšÍwiZ K‡i ii. †cÖvwUb‡K †cc‡Uvb G iƒcvšÍwiZ K‡i  
 iii. †cÖvwUb‡K A¨vgvB‡bv A¨vwm‡W cwiYZ K‡i 

 wb‡Pi †KvbwU mwVK ? 

 (K)  i I ii (L) i I  iii (M) ii I iii (N) i, ii, iii 

K¨vUv‡jR 
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P~ovšÍg~j¨vqb 

 

 

m„Rbkxj cÖkœ-1 

bgybv wjwcW-1 †K¬v‡ivcøv÷, U‡bvcøv÷ Ges †mj †gg‡eªb ˆZwii Dcv`vb 

bgybv wjwcW-2 ivevi GK ai‡bi wjwcW 

bgybv wjwcW-3 †gvgevwZ Rb¥ w`‡b Ges wk‡í e¨eüZ nq 

(K) †Zj Kx ? 

(L) †Zj I Pwe©i cÖavb cv_©K¨ D‡jøL Kiyb| 

(M) bgybv wjwcW wZbwU Kxfv‡e ˆZwi nq Zv eY©bv Kiyb| 

(N) cÖ‡Z¨KwU bgybv wjwc‡Wi `ywU K‡i KvR wjLyb| 

 

 

DËigvjv  

 

cv‡VvËi g~j¨vqb- 4.1 : 1| M 2| K          

cv‡VvËi g~j¨vqb- 4.2 : 1| K 2|K  3| N 4| M 5|N 

 cv‡VvËi g~j¨vqb- 4.3 : 1| K 2| N              
 cv‡VvËi g~j¨vqb- 4.4 : 1| K  2| K     

 cv‡VvËi g~j¨vqb- 4.5 : 1| K 2| N      

     cv‡VvËi g~j¨vqb- 4.6 : 1| K 2| K 3| N         

 


