
BDwbU 4 cywóKviK Kg©kw³ 
 
Lv`¨ MÖnY cÖvYxi ˆ`wnK  e„w× mvab K‡i| GB bxwZ gvQ Qvov Ab¨ ¯’jPi cÖvYxi †¶‡ÎI 
cÖ‡hvR¨| †Kvb Pvl c×wZ‡Z hLb gRy‡Zi NbZ¡ e„w× Kiv nq ZLb cÖvK…wZK Lv`¨ gv‡Qi e„w×i 
Rb¨ h‡_ó bq, evwni †_‡K K…wÎg Lvevi mieiv‡ni cÖ‡qvRb nq| Avi GB Lvevi n‡Z n‡e 
mylg, hv gv‡Qi e„w× Ges my¯^v‡¯’¨i Rb¨ cÖwZwU Dcv`vb mieivn Ki‡e| GB ai‡bi mylg 
Lvevi‡K m¤ú~Y© (complete) Lvevi e‡j| m¤ú~Y© © Lvevi ‰Zwii Rb¨ PvlK…Z gv‡Qi wewfbœ cywó  

Pvwn`v h_v- wfUvwgb, Avwgl, Pwe© kK©iv I LwbR Z_v cywóKviK Kg©kw³ mg‡Ü Rvbv AZ¨šÍ  
cÖ‡qvRb| 

G BDwb‡Ui wewfbœ cv‡V wfUvwgb, `vk©wbK gZev`, HwZnvwmK cUf‚wgKv, cvwb‡Z ª̀exf‚Z 
wfUvwgbmg~n, LwbR Dcv`vb I Zvi Pvwn`v, Avwgl, Pwe©, kK©iv I LwbR Gi msÁv, cÖKvi‡f` 
Ges gv‡Qi wewfbœ eq‡m gv‡Qi Avwgl, Pwe©, kK©iv I Lwb‡Ri Pvwn`v BZ¨vw` wel‡qi Ici 

we¯ vwiZfv‡e Av‡jvKcvZ Kiv n‡q‡Q| 

cvV 4.1     wfUvwgb,   `vk©wbK gZev`,  HwZnvwmK cUf~wgKv 

G cvV †k‡l Avcwb - 

� wfUvwgb ej‡Z Kx eySvq Zv ej‡Z I wjL‡Z cvi‡eb| 
� wfUvwg‡bi cÖKvi‡f` m¤ú‡K© ej‡Z cvi‡eb| 
� wfUvwg‡bi `vk©wbK gZev` m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 
� wfUvwg‡bi HwZnvwmK cUf‚wgKv e¨vL¨v Ki‡Z cvi‡eb| 

kix‡ii Rb¨ AZxe cÖ‡qvRbxq cywói g‡a¨ wfUvwgb Ab¨Zg| wfUvwgb AwZ Aí cwigv‡Y 
cÖ‡qvRb nq| wKš‘ Gi Afv‡e Rx‡ei kix‡i wewfbœ ai‡bi mgm¨v †`Lv †`q| AwaKvsk wfUvwgb 
cÖvYxi kix‡i ˆZwi nq bv| ZvB evB‡i †_‡K wfUvwgb gv‡Qi Lvev‡ii mv‡_ mieivn Kiv n‡q 

_v‡K| cÖvYx‡`‡n wecvKxq Kvh©vejx m¤žbœ Kivi Rb¨ wfUvwgb AZxe ¸iæZ¡c~Y©| 

wfUvwgb 

wfUvwgb ej‡Z eySvq GK ai‡bi A`„k¨ ˆRe c`v_© hv Rx‡ei ea©b I †e‡P _vKvi Rb¨ AZ¨šÍ  

Ri€ix| G¸‡jv †Kv‡l wecvK wµqvi Rb¨ we‡kl f‚wgKv cvjb K‡i _v‡K| cÖvq 15 ai‡bi 
wfUvwgb ˆRe c`v_© †_‡K c„_K Kiv m¤¢e n‡q‡Q| G‡`i me¸‡jvB GKB cÖRvwZi gv‡Qi Rb¨ 
cÖ‡qvRbxq bq| †Kvb& wfUvwgb †Kvb& gv‡Qi Rb¨ cÖ‡qvRb Zv gv‡Qi cÖRvwZ, ea©‡bi nvi, 
Lvev‡ii cÖK…wZ BZ¨vw`i Ici wbf©ikxj| wfUvwgb ni‡gv‡bi †P‡q wfbœZi, KviY wfUvwgb 
cÖavbZ Lv`¨ MÖn‡Yi gva¨‡g †`‡n mieivn n‡q _v‡K| Ab¨w`‡K †`‡ni wbw ©̀ó MÖwš’ †_‡K 

ni‡gvbmg n ms‡køwlZ nq| 

`ªeYxqZvi Ici wfwË K‡i wfUvwgb‡K cÖavbZ `yÔfv‡M fvM Kiv hvq 

• cvwb‡Z ª̀exf‚Z wfUvwgb Ges  

BDwbU 4  
cywóKviK Kg©kw³ 

 

cÖvq 15 ai‡bi wfUvwgb 
ˆRe c`v_© †_‡K c„_K Kiv 
m¤¢e n‡q‡Q| 
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• ˆZjRvZxq c`v‡_© `ªexf‚Z wfUvwgb 

mviwY 11 G wewfbœ ai‡bi wfUvwgb †`Lvb n‡jv - 

mviwY  11 t  cvwb‡Z ª̀exf‚Z I ˆZj RvZxq c`v‡_© `ªexf‚Z wfUvwg‡bi ZvwjKv 
 

cvwb‡Z ª̀exf‚Z wfUvwgb ˆZjRvZxq c`v‡_© `ªexf‚Z wfUvwgb 

1. _vqvwgb (Thiamine) (wfUvwgb we-1) 
2. wi‡evd¬vwfb (Riboflavin) (wfUvwgb we-2) 
3. cvBwiWw·b (Pyridoxine)  (wfUvwgb we-
6) 
4. c¨v‡›Uv‡_wbK GwmW (Pantothenic acid) 
5. wb‡KvwUwbK GwmW (Nicotinic acid) 
6. ev‡qvwUb  (Biotin) 
7. dwjK GwmW  (Folic acid) 
8.mvBqv‡bv‡Kvevj¨vwgb (Cyanocobalamin) 

(wfUvwgb we-12) 
9.  B‡bvwm‡Uvj  (Inositol) 
10. †Kvwjb (Choline) 
11. A¨vmKiweK GwmW  (Ascorbic acid) 

(wfUvwgb-wm) 

1. †iwUbj  (Retinol) 
(wfUvwgb-G) 

2. †Kv‡jK¨vjwm‡dij (Cholecalciferol) 
(wfUvwgb-wW3) 

3. †Uv‡Kv‡dij  (Tocopherol)   
(wfUvwgb-B) 

4. dvB‡jvKzBbb& (Phylloquinone)  
(wfUvwgb-†K) 

 

wfUvwg‡bi `vk©wbK gZev` I HwZnvwmK cUf‚wgKv 

wfUvwgb Avwe®‹v‡ii HwZnvwmK NUbvejx LyeB PgKcÖ`| Aóv`k kZvãxi †k‡li w`‡K 
cywówe`MY g‡b Ki‡Zb †h GKwU mylg Lv‡`¨ cÖw·‡gU Dcv`vb (Proximate composition) 
†hgb- Avwgl, †øn, kK©iv, LwbR jeY Ges cvwb mywbw ©̀wó cwigv‡Y _vKv cÖ‡qvRb| GB wfwË‡Z 
wewfbœ Dcv`v‡bi cwigvY I ¸YMZgvb wbY©‡qi Rb¨ wewfbœ M‡elYv Kvh©µg cwiPvwjZ nq| 

1871 mv‡j c¨vwim kni Ae‡iva Kv‡j ỳ‡ai Afve c iY Ki‡Z wkï Lv‡`¨ Gj‡evwgb RvZxq 
Zij c`v_©, kK©ivi Afv‡e wkï‡`i Acywó‡Z fyM‡Z †`Lv hvq| Gi KviY wn‡m‡e ARvbv cywó 
Dcv`vb‡K `vqx Kiv nq| wewfbœ cÖvPxb wi‡cvU© †_‡K Rvbv hvq †h, Lv‡`¨ we‡kl Dcv`v‡bi 
Abycw¯’wZi Kvi‡Y gvby‡li g‡a¨ wewfbœ †ivM †`Lv w`Z| 1500 mv‡j †RK&m KvwU©qvi (Jacques 
Cartier) bvgK GKRb weÁvbx D‡jøL K‡i‡Qb †h, cvBb Mv‡Qi KuvUvi wbh©v‡mi (infusion of 
pine needles) mvnv‡h¨ ¯‹vwf© †ivM cÖwZ‡iva Kiv m¤¢e| cieZ©x‡Z †Rgm wjÛ (Jams Lind) 
1753 mv‡j †jey RvZxq d‡ji i‡mi mvnv‡h¨ ¯‹vwf© †iv‡Mi wPwKrmvq mdjZv jvf K‡ib| 

Rvcvbx †bŠevwnbxi bvweK‡`i eûw`b mgy‡ ª̀ _vKvi d‡j AwaKvs‡ki †ewi‡ewi (beriberi) †iv‡M 

(hv GKwU wfUvwg‡bi AfveRwbZ †ivM) AvµvšÍ  n‡Z †`Lv †hZ| 1880 mv‡j ZvKvwK 
(Takaki) A‡bK M‡elYvi ci bvweK‡`i Lv`¨ ZvwjKvq cwieZ©b Av‡bb| Lv`¨ ZvwjKvq 
gvsm, kvK kewR Ges `y‡ai cwigvY e„w×i d‡j bvweK‡`i ¯̂v‡¯’¨i bvUKxq DbœwZ N‡U| Gi ci 
†_‡K Lye Kg msL¨K bvweK‡`i GB †ivM †`Lv hvq| 

c„w_exi †hme †`‡k gvby‡li cÖavb Lv`¨ QuvUvB Kiv (Polished) PvDj †hLv‡b †ewi‡ewi †iv‡Mi 
cÖv ỳfve †`Lv hvq| 1897 mv‡j Eijkman bvgK GKRb WvP wPwKrmK Rvfv Øx‡c Lv‡`¨ 
PvD‡ji Kuzov ms‡hvR‡bi gva¨‡g †ewi‡ewi †iv‡Mi Dcmg Ki‡Z mg_© nb| wZwb gyiwM‡K QvUvB 
Kiv PvDj LvIqv‡bvi gva¨‡g †ewi‡ewi †iv‡Mi cÖv_wgK j¶Y wn‡m‡e eûwe`jøvqy cÖ`v‡ni gZ 

1500 mv‡j †RK&m 
KvwU©qvi bvgK GKRb 

weÁvbx D‡j­L K‡i‡Qb †h 
cvBb Mv‡Qi KuvUvi 
wbh©v‡mi mvnv‡h¨ ¯‹vwf© †ivM 
cÖwZ‡iva Kiv m¤¢e| 

1897 mv‡j Eijkman 
bvgK GKRb WvP wPwKrmK 
Rvfv Øx‡c Lv‡`¨ PvD‡ji 
Kuzov ms‡hvR‡bi gva¨‡g 
†ewi‡ewi †iv‡Mi Dcmg 
Ki‡Z mg_© nb| 
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DcmM© ch©‡e¶Y K‡ib| Ab¨w`‡K †h mg¯Í  gyiwM‡K AQvUvBK…Z PvDj LvIqv‡bv n‡qwQj 
Zv‡`i g‡a¨ GB †iv‡Mi †Kvb j¶Y †`Lv hvqwb| †Kvb †Kvb mgq QvUvBK…Z PvD‡ji Kuzovi 
wbh©vm e¨envi K‡i †ewi‡ewi †iv‡Mi DcmM©mg~n †_‡K Zwor Av‡ivM¨jvf m¤¢e n‡q‡Q| 

DcwiD³ M‡elYvi †cÖw¶‡Z †c‡Kjnvwis (Pekelharing) bvgK GKRb weÁvbx cybivq weï× 
Lv`¨ Dcv`vb e¨env‡ii gva¨‡g GKwU M‡elYv KvR cwiPvjbv K‡ib| wZwb weï× Lv`¨ Dcv`vb 
Bu`yi‡K LvIqvb Ges †`‡Lb †h cÖ_gve¯’vq Zviv fvjfv‡e Lvq Ges Zv‡`i‡K ¯^v¯’¨evb †`Lvq| 
wKš‘ Pvi mßvn ci me¸‡jv Bu`yi gviv hvq| Bu`y‡ii Lv‡`¨ hw` cvwbi cwie‡Z© `ya A_ev †Nvj 
LvIqv‡bv nq Zvn‡j Zviv †eu‡P _v‡K| Dcmsnv‡i wZwb e‡jb †h, ỳ‡a GKwU AÁvZ Dcv`vb 
Av‡Q Ges Zv Lye mvgvb¨ cwigv‡Y n‡jI cywói Rb¨ AZxe ¸iæZ¡c~Y©| 

hy³iv‡óªi Am‡evY© Ges †g‡Ûj (Osborne and Mendel) c„_Kfv‡e Bu ỳ‡ii Ic‡i GKB 
ai‡bi M‡elYv Kvh© cwiPvjbv K‡ib| Zuviv km¨`vbv †_‡K c„_KK…Z weï× †cÖvwUb (Purified 
protein) Gi cywógvb hvPvB K‡i †`‡Lb †h, hw` Lv‡`¨ ỳa ms‡hvRb Kiv bv nq Zvn‡j Bu`y‡ii 
e„w× †_‡g hvq, GgbwK IR‡bI K‡g hvq| 1911 mv‡j hy³iv‡óªi g¨vK&Kjvg (McCollum) 

Ges Bsj¨v‡Ûi ncwKb&m (Hopkins) Zv‡`i M‡elYvq GKB ai‡bi dj jvf K‡ib| Avevi 
1911 mv‡j dvsK (Funk) PvD‡ji Kzuov †_‡K `vbv`vi (Crystalline) c`v_© c„_K K‡ib, hv 
KeyZ‡ii eûweajøvqycÖ`vn cÖwZ‡iva Ges Dcm‡g Kvh©Kix f‚wgKv iv‡L| Zvi we‡kølY †_‡K †`Lv 
hvq †h, H c`v_©wU‡Z g~j Dcv`vb wn‡m‡e bvB‡Uªv‡Rb we`¨gvb Ges hv m¤¢eZ A¨gvBb 
(Amine)| †h‡nZz GwU Rxe‡bi Rb¨ Acwinvh©¨ ZvB GwUi bvgKiY K‡ib “Vitamine” 
cieZ©x‡Z GB evbvbwU cwieZ©b K‡i “Vitamin” Kiv nq Ges Lv‡`¨ cvIqv hvq Ggb GKB 
ai‡bi Dcv`vb‡K †Kvb ivmvqwbK MVb e¨wZ‡i‡K wfUvwgb wn‡m‡e AvL¨vwqZ Kiv nq| 

mvigg©: gv‡Qi kix‡ii Rb¨ AZxe cÖ‡qvRbxq cywói g‡a¨ wfUvwgb Ab¨Zg| wfUvwgb cÖvYxi 
kix‡i ˆZwi nq bv| ZvB evB‡i †_‡K wfUvwgb gv‡Qi Lvev‡ii mv‡_ mieivn Kiv nq| wfUvwgb 
ej‡Z GK ai‡bi A`„k¨ ˆRe c`v_©‡K eySvq hv Rx‡ei ea©b I †eu‡P _vKvi Rb¨ AZxe Riæix| 

wfUvwgb Avwe®‹v‡ii HwZnvwmK NUbvejx AZ¨šÍ  PgKcÖ`| wewfbœ mg‡qi wewfbœ NUbv wfUvwgb 

Avwe®‹v‡ii mv‡_ RwoZ| wewfbœ ai‡bi †iv‡M AvµvšÍ  nevi ci wewfbœ Lvevi †hgb- gvQ, gvsm, 
`ya, †jey, MÖn‡Yi gva¨‡g †ivM †_‡K gyw³ cvIqvi ci cÖgvwYZ nq †h D³ Lvevi¸‡jv‡Z AÁvZ 
Dcv`vb Av‡Q, hv Lye mvgvb¨ cwigv‡Y n‡jI cywói Rb¨ AZxe cÖ‡qvRb| Avi H AÁvZ 
Dcv`vbB n‡jv wfUvwgb| Avevi 1911 mv‡j dvsK (Funk) PvD‡ji Kuzov †_‡K `vbv`vi 
(Crystalline) c`v_© c„_K K‡ib, hv KeyZ‡ii eûweajøvqycÖ`vn cÖwZ‡iva Ges Dcm‡g Kvh©Kix 
f‚wgKv iv‡L| Zvi we‡kølY †_‡K †`Lv hvq †h, H c`v_©wU‡Z g~j Dcv`vb wn‡m‡e bvB‡Uªv‡Rb 
we`¨gvb Ges hv m¤¢eZ A¨gvBb (Amine)| †h‡nZz GwU Rxe‡bi Rb¨ Acwinvh© ZvB GwUi 
bvgKiY K‡ib “Vitamine” cieZ©x‡Z GB evbvbwU cwieZ©b K‡i “Vitamin” Kiv nq| 
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cv‡VvËi g~j¨vqb 4.1 

mwVK DË‡ii cv‡k wUK wPý (√) w`b 

1| ˆRe c`v_© †_‡K KZ ai‡bi wfUvwgb c„_K Kiv m¤¢e n‡q‡Q? 
 K) cÖvq 10 ai‡bi 
 L) cÖvq 12 ai‡bi 
 M) cÖvq 15 ai‡bi 
 N) cÖvq 20 ai‡bi 

2| wfUvwgb‡K cÖavbZ KZ fv‡M fvM Kiv hvq? 
 K) `yB fv‡M 
 L) wZb fv‡M 
 M) Pvi fv‡M 
 N) cuvP fv‡M 

3| †Kvb&wU ˆZj RvZxq c`v‡_© `ªexf‚Z wfUvwgb? 
 K) _vqvwgb 
 L) ev‡qvwUb 
 M) †Kvwjb 
 N) †iwUbj 

4| wb‡Pi †Kvb&wU‡K wfUvwgb B ejv nq? 
 K) dwjK GwmW 
 L) A¨vmKiweK GwmW 
 M) †Uv‡Kv‡dij 
 N) mvqv‡bv‡Kvevj¨vwgb 
 

cvV 4.1 cvwb‡Z ª̀exf~Z wfUvwgbmg~n 
G cvV †k‡l Avcwb - 

� cvwb‡Z ª̀exf‚Z wfUvwgbmg ‡ni bvg ej‡Z I wjL‡Z cvi‡eb| 
� gv‡Qi Rb¨ cvwb‡Z ª̀exf‚Z wfUvwg‡bi Pvwn`v m¤ú‡K© ej‡Z I wjL‡Z cvi‡eb| 
� wewfbœ Lv‡`¨ cvwb‡Z ª̀exf‚Z wfUvwg‡bi Drm m¤ú‡K© eY©bv Ki‡Z cvi‡eb|  

cvwb‡Z ª̀exf‚Z wfUvwgb 
gv‡Qi †`‡n wewfbœ wecvKxq Kvh©vejx myôzfv‡e m¤úbœ Kivi Rb¨ cvwb‡Z ª̀exf‚Z wfUvwgbmg~n 

AZ¨šÍ  ¸iæZ¡c~Y©| _vqvwgb wi‡ev‡d¬web, cvBwiWw·b, c¨v‡›Uv‡_wbK GwmW, wb‡KvwUwbK GwmW, 
ev‡qvwUb, dwjK GwmW, mvqv‡bv‡Kvej¨vwgb, B‡bvwm‡Uvj †Kvwjb, GmKiweK GwmW BZ¨vw` 
cvwb‡Z ª̀exf‚Z wfUvwgb| 

_vqvwgb 
Kv‡e©vnvB‡WªU wecv‡K _vqvwgb GKwU †Kv-GbRvBg wn‡m‡e KvR K‡i _v‡K| _vqvwg‡bi Afv‡e 
†ewi‡ewi †ivM n‡Z cv‡i| Pvj, Mg, evwj©, Kuzov, mqvweb BZ¨vw` _vqvwg‡bi Drm|  

�
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wi‡ev‡d¬web    
wi‡ev‡d¬web †Kv-GbRvBg wn‡m‡e KvR K‡i kw³i wecv‡K ¸iæZ¡c~Y©  f‚wgKv cvjb K‡i _v‡K|  
GwU Kv‡e©vnv‡WªvU, Pwe© Ges Avwg‡li wecvK wµqvi Rb¨ cÖ‡qvRb| cÖvYxi hK…Z, dzmdzm, ỳ‡ai 
mi, gyiMxi wW‡gi mv`v Ask I kvKkewR‡Z cvIqv  hvq| Gi Afv‡e gv‡Qi IRb K‡g hvq 
Ges ¶zavgv›`¨ †`Lv ‡`q| Zv Qvov gv‡Qi dzjKvi Nv, †Pv‡L Qvwb Ges Pvgov LmL‡m n‡q hvq|  

cvBwiWw·b 
GwU Avwg‡li wecv‡K †Kv-GbvRBg wn‡m‡e ¸iæZ¡c~Y© f‚wgKv cvjb K‡i _v‡K| GQvovI GwU 
G¨vwg‡bv Gwm‡Wi cwieZ©b I cÖwZ¯’vc‡b mvnvh¨ K‡i| Gi Afv‡e gv‡Qi Pvgov dz‡j hvq, 
¶zavgv›`¨ †`Lv ‡`q, i³ k~b¨Zv Ges øvqyi Amyweav nq| B÷, kvKkewR, ïKbv gvQ, wdk wgj, 
wZj, Pvj I mqvweb BZ¨vw`‡Z cvBwiWw·b cvIqv hvq| 

c¨v‡›Uv‡_wbK GwmW  
mvaviYZ G‡K GwmUvBj †Kv-GbRvBg-G ejv nq| c¨v‡›Uv‡_wbK GwmW cÖavb cywó `ªe¨ †_‡K 

kw³ gy³ Kivi Kv‡R e¨eüZ nq| GwU d¨vwU GwmW, †Kv‡j‡óij I wn‡gv‡Møvweb ms‡k­lYI 
fzwgKv ivL‡Z cv‡i| Kv‡ev©nvB‡WªU, Pwe© Ges Avwg‡li wecv‡K GwU gyL¨ f‚wgKv cvjb K‡i| 
ïK‡bv B÷, gyiMxi wWg, ev`vg, M‡gi Kuzov, Pv‡ji Kuzov, ïK‡bv ỳ‡ai mi, f‚Æv, B¶z ¸o 
BZ¨vw`‡Z c¨v‡›Uv‡_wbK GwmW cvIqv hvq| Gi Afv‡e gv‡Qi ¶zavgv›`¨, dyjKv dz‡j hvIqv,  
e„w× K‡g hvIqv, †Kvl ïwK‡q hvIqv BZ¨vw`  Amyweav †`Lv ‡`q| 

wb‡KvwUwbK GwmW 
GwU †Kvl GbRvBg wn‡m‡e Kv‡e©vnvB‡WªU, Pwe© Ges Avwgl †_‡K kw³ gy³ Kivi Kv‡R mnvqZv 
K‡i| GwU wecvK wµqvq B‡jKUªb ¯’vbvšÍ‡i f‚wgKv iv‡L| ïK‡bv B÷, Pv‡ji Kuzov, M‡gi Kzuov, 
cÖvYxi hK…Z I dzmdzm, gvsm, gyiwMi Dw”Qóvsk, ïK‡bv ¸o I meyR cvZvi kvKkewR‡Z cÖPzi 
cwigvY wb‡KvwUwbK GwmW _v‡K| Gi Afv‡e gv‡Qi ¶zavgv›`¨, Pjv‡djvi AmvgÄm¨, z̀e©jZv, 
cvK¯’jx‡Z Nv Ges ea©bnxbZv j¶¨ Kiv hvq|  

ev‡qvwUb 
GwU Aí cwigv‡Y mKj Dw™¢` I cÖvYxi kix‡i cvIqv hvq| GwU jvBwmb (Lysine) Gi mv‡_ 
hy³ n‡q ev‡qvmvBwUb Drcbœ K‡i _v‡K|  cÖvYxi Z_v gv‡Qi Lv`¨bvjx‡ZI GwU Drcbœ n‡Z 
cv‡i| ev‡qvwUb †Kv-GbRvBg wn‡m‡e wecvK wµqvq ¯’vbvšÍ‡i fzwgKv iv‡L| ev‡qvwUb gv‡Qi 
kix‡i Pwe©i ms‡kølY Ges A¨vgvB‡bv Gwm‡Wi ¶wZKi cÖfve gy³ K‡i| GwU hK…Z, wKWwb, 
B÷, ỳ»RvZ ª̀e¨, Ges wW‡gi Kzmy‡g cÖPzi cwigv‡Y cvIqv hvq| Gi Afv‡e gv‡Qi Pvgov¸‡jv 
dz‡j hvq, †ckx ïwK‡q hvq, ¶zavgv›`¨ BZ¨vw` †`Lv hvq|  

dwjK GwmW  
GwU mvaviYZ i³ KwYKv ‰Zwi‡Z cÖ‡qvRb nq| GKwU †Kv-GbRvBg wn‡m‡e GwU Kve©b ¯’vbvšÍi 

cÖwµqvi mv‡_ RwoZ _v‡K| GwU A¨vgvB‡bv GwmW ms‡køl‡Y f wgKv iv‡L| GwU i‡³i M­y‡KvR 
wbqš¿Y K‡i, †Kv‡li AveiY msi¶Y K‡i Ges wWg dzUv‡bvi ¶gZve„w× K‡i _v‡K| Gi Afv‡e 
i³k~b¨Zv, ea©b n«vm, f½yui cvLbv, Kvj  Pvgov, RoZv Ges f½yi cøxnv j¶¨ Kiv hvq| B÷, 
meyR kvKkewR, hK…Z, wKWwb, gv‡Qi †ckx I gv‡Qi bvoxfzwo‡Z dwjK GwmW cvIqv hvq| 
A‡bK cÖvYx I Dw™¢‡` GwU gy³ ev mshy³ Ae¯’vq cvIqv hvq|  

ev‡qvwUb gv‡Qi kix‡i 

Pwe©i ms‡k­lY Ges 
A¨vgvB‡bv Gwm‡Wi ¶wZKi 
cÖfve gy³ K‡i| 

cvB‡ivWw·‡bi Afv‡e 
gv‡Qi Pvgov dz‡j hvq, 
¶zavgv›`¨ †`Lv ‡`q, i³ 
k~b¨Zv Ges ø̄qyi Amyweav 
nq| 

ïK‡bv B÷, Pv‡ji Kuzov, 
M‡gi Kzuov, cÖvYxi hK…Z I 
dzmdzm, gvsm, gyiwMi 
Dw”Qóvsk, I meyR cvZvi 
kvKkewR‡Z cÖPzi cwigvY 
wb‡KvwUwbK GwmW _v‡K| 
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mvBqv‡bv‡Kvevj¨vwgb  

G‡K wfUvwgb we-12I ejv n‡q _v‡K| GwU †KvevgvBW (Cobamide) †Kv-GbRvBg wn‡m‡e 
wbqwgZ †jvwnZ i³KwYKv m„wó‡Z Ges ¯øvqy‡Kvl‡K ¯^vfvweK ivL‡Z mvnvh¨ K‡i| GwU dwjK 
Gwm‡Wi mv‡_ †hŠ_fv‡e Kve©b wecvK wµqvq Ask MÖnY K‡i| GwU Kv‡e©vnvB‡WªU Ges 
A¨vgvB‡bv GwmW wecvK wµqvq f‚wgKv iv‡L| cÖvYxi Avwgl, †hgb - wdk wgj, gv‡Qi bvwofzwo 
hK…Z, wKWwb Ges KmvBLvbvi eR©¨ c`v‡_© wfUvwgb we-12 cvIqv hvq| Gi Afv‡e ¶zavgv›`¨ 

Lv`¨ nR‡g e¨_©Zv, i‡³i †k¦ZKwbKv †f‡½ hvIqv, i³k b¨Zv BZ¨vw` DcmM© †`Lv hvq| 

B‡bvwm‡Uvj  
Gi bvbv ai‡bi †hŠM †`Lv hvq| G‡`i g‡a¨ gvB‡qv-B‡bvwm‡Uvj (Myo-inositol) kix‡ii 

KvVv‡gv ev K¼vj, ü`wcÛ Ges gw¯Í‡®‹i †Kv‡li Rb¨ AZ¨šÍ  ¸iæZ¡c~Y©| hK…Z I Aw¯’g¾vi 
†Kvl ea©‡b, hK…‡Zi Pwe© ¯’vbvšÍKi‡Y Ges RNA ms‡&køl‡Y B‡bvwm‡Uvj ¸iæZ¡c~Y©  f‚wgKv cvjb 

K‡i| ea©b n«vm cvIqv, ¶zavgv›`¨, cvLbv †f‡½ hvIqv, †jR L‡m cov, i³ k b¨Zv, Pwe©hy³ 
hK…Z, g„Zz¨nvi †e‡o hvIqv BZ¨vw` DcmM© B‡bvwm‡Uv‡ji Afv‡e cwijw¶Z nq| cÖvYxi gvsm, 
nvo, gw¯Í®‹, ü`wcÛ, hK…Z,  ïK‡bv B÷ Ges wdk wg‡j B‡bvwm‡Uvj cvIqv hvq| 

†Kvwjb  

gv‡Qi ea©b I Lv`¨ MÖn‡Yi Rb¨ †Kvwjb AZ¨š  cÖ‡qvRbxq wfUvwgb| dm‡dvwjwcW I 
G¨v‡mUvBj‡Kvwjb Gi ¸iæZ¦c~Y© Dcv`vb wn‡m‡e GwU †Kv‡li KvVv‡gv i¶Yv‡e¶Y I øvqyi 
Abyf‚wZ †cÖiY K‡i _v‡K| GwU †gw_IbvBb ms‡køl‡Y mvnvh¨ K‡i| dm‡dvwjwcW wn‡m‡e 
†Kvwjb mviv kix‡i Pwe© enb K‡i _v‡K| cÖvYxi hK…Z, dzmdzm, wPswo, wdk wgj, mqvweb, 
myh©gyLxi exR BZ¨vw`‡Z cÖPzi cwigvY †Kvwjb cvIqv hvq| †Kvwj‡bi Afv‡e gv‡Qi ea©b n«vm, 

Blr njy` is Gi hK…Z, wKWwb Ges Lv`¨ bvjx‡Z i³ R‡g hvIqv, i³k b¨Zv, †PvL eo n‡q 
hvIqv, kix‡ii is d¨vKv‡k n‡q hvIqv I g„Zz¨nvi ‡e‡o hvIqv BZ¨vw` mgm¨v †`Lv †`q| 

A¨vmKiweK GwmW (wfUvwgb-wm)  

wfUvwgb-wm GKwU AZ¨šÍ  ¸iæZ¡c~Y© wfUvwgb| GwU kix‡ii wewfbœ Kjvi g‡a¨ mgš^q mvab 
K‡i| G Qvov i³KwYKv, nv‡oi †Kvl Ges ¶Z ¯’v‡bi †Kv‡li mgš^q mva‡bI cÖZ¨¶ f‚wgKv 
cvjb K‡i| A¨vmKiweK GwmW dwjK GwmW‡K wecvK‡hvM¨ mwµq †UUªvnvB‡WªvKwjK Gwm‡W 

iƒcvšÍwiZ Kivi Kv‡R `iKvi nq| †h mg¯Í  Lvev‡i cÖPzi cwigvY wfUvwgb-wm cvIqv hvq 
†m¸‡jvi g‡a¨ †jey RvZxq dj, meyR kvKkewR, KvuPv gwiP, hK…Z I dzmdzm BZ¨vw` cÖavb|  

wfUvwgb-wm Gi Afv‡e Ziæbvw¯’i cwieZ©b, †Pv‡L ¶Z, Z¡K, hK…Z, wKWwb, ¶z`ªvšÍ  I †ckx 
i³¶iY cwijw¶Z nq|  

Abykxjb (Activity)t cvwb‡Z ª̀exf‚Z wfUvwgbmg ‡ni bvg wjLyb Ges †Kvb&wUi Afv‡e gv‡Qi 
Kx ai‡bi Amyweav nq Zv wjLyb| 

cÖvYxi Avwgl, †hgb - wdk 
wgj, gv‡Qi bvwofzwo hK…Z, 
wKWwb Ges KmvBLvbvi 
eR©¨ c`v‡_© wfUvwgb we-12 
cvIqv hvq| 

 

gv‡Qi ea©b I Lv`¨ MÖn‡Yi 

Rb¨ †Kvwjb AZ¨š  
cÖ‡qvRbxq wfUvwgb| 
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mvigg©: _vqvwgb, wi‡ev‡d¬web, cvBwiWw·b, c¨v‡›Uv‡_wbK GwmW, wb‡KvwUwbK GwmW, ev‡qvwUb, 
dwjK GwmW, mvqv‡bv‡Kvej¨vwgb, B‡bvwm‡Uvj †Kvwjb, A¨vmKiweK GwmW n‡jv cvwb‡Z ª̀exf‚Z 

wfUvwgb| cvwb‡Z `ªexf‚Z wfUvwgbmg ‡ni Afv‡e gv‡Qi †`‡ni wewfbœ †ivM †`Lv †`q| gvQ, 

gvsm, wWg, `ya, Pvj, Wvj, Mg, kvKkewR hK…Z, bvwoeywo, wdk wgj, djg j BZ¨vw` wewfbœ 

ai‡bi Lv`¨ ª̀‡e¨ cvwb‡Z ª̀exf‚Z wfUvwgbmg n we`¨gvb _v‡K| 
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cv‡VvËi g~j¨vqb 4.2 

mwVK DË‡ii cv‡k wUK wPý (√) w`b 

1|   †Kvb& wfUvwg‡bi Afv‡e †ewi‡ewi †ivM nq? 

K) _vqvwg‡bi Afv‡e  
L) ev‡qvwU‡bi Afv‡e  
M) wfUvwgb-wm Gi Afv‡e  
N) wfUvwgb-G Gi Afv‡e  

2|  wb‡Pi †Kvb& wfUvwgb †Kv-GbRvBg wn‡m‡e KvR K‡i? 

K) B‡bvwmUj 
L) †Kvwjb 
M) G¨vmKiweK GwmW 
N) wi‡ev‡d¬web 

3|  wb‡Pi †Kvb& wfUvwg‡bi Afve n‡j gv‡Qi cÖRbb ¶gZv e¨vnZ nq? 

K) wfUvwgb-B 
L) _vqvwgb  
M) wi‡ev‡d¬web 
N) wfUvwgb-G 

4|  i³ RgvU euva‡Z mvnvh¨ K‡i †Kvb& wfUvwgb? 

K) wfUvwgb-wm 
L) wfUvwgb-wW 
M) wfUvwgb-†K 
N) wfUvwgb-G 

�
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�

cvV 4.3         LwbR Dcv`vb I Zvi Pvwn`v 

G cvV †k‡l Avcwb - 

� gv‡Qi Lv‡`¨ cÖ‡qvRbxq LwbR Dcv`vb¸‡jv Kx Kx Zv ej‡Z cvi‡eb| 
� gv‡Qi Rb¨ LwbR Dcv`v‡bi Pvwn`v Ges wewfbœ Lv‡`¨ G‡`i Drm m¤ú‡K© eY©bv Ki‡Z 

cvi‡eb| 

LwbR Dcv`vb 

LwbR Dcv`vb n‡jv cÖvYxi Rb¨ AZ¨šÍ  cÖ‡qvRbxq A‰Re ivmvqwbK c`v_© hv cÖvYxi †`‡ni 
wewfbœ Kvh© m¤úv`‡bi Rb¨ `iKvi nq| cÖvq 20 cÖKv‡ii A‰Re c`v_© ev LwbR Dcv`vb wewfbœ 
cÖvYx, gvQ I wPswoi Rb¨ cª‡qvRb nq| LwbR Dcv`vb¸†jv gv‡Qi kix‡ii GbRvBg, ni‡gvb 
Ges Avwg‡li ˆRe AbyNUK ev ev‡qvK¨vUvwjó (Biocatalyst) wn‡m‡e KvR K‡i _v‡K| 

D`vniY¯^iƒc K¨vjwmqvg I dmdivm nv‡oi MV‡b cÖ‡qvRb, wKš  †jŠn i‡³i †jvwnZKwYKvi 
GKwU Dcv`vb| LwbR Dcv`b gv‡Qi Awfkªeb cÖwµqvi Rb¨I LyeB cÖ‡qvRb| 

mvaviYZ LwbR c`v_©mg n‡K `yÕfv‡M fvM Kiv hvq| †hgb - gyL¨ Dcv`vb (Macro-

elements) I †MŠY Dcv`vb (Micro-elements)| cÖwZ wK‡jvMÖvg gv‡Qi Lvev‡i †h mKj 
LwbR Dcv`v‡bi cwigvY 100 MÖvg ev Gi AwaK, †m mKj LwbR  Dcv`vb‡K gyL¨ Dcv`vb 
e‡j| †hgb- K¨vjwmqvg, dmdivm, g¨vM‡bwmqvg, cUvwkqvg, †mvwWqvg, †K¬vwib Ges 
dmdivm| ‡Kvb †Kvb LwbR Dcv`vb gv‡Qi Rb¨ Lye Aí cwigv‡Y `iKvi nq| gv‡Qi cÖwZ 
wK‡jvMÖÖvg Lvev‡i  †h mKj LwbR Dcv`v‡bi cwigvY 100 MÖv‡gi Kg †m mKj LwbR Dcv`vb‡K 
†MŠY Dcv`vb e‡j| †hgb- †jvnv, Zvgv, g¨vMvwbR, `¯Ív, †Kvevë, †gvwje‡Wbvg, †µvwgqvg, 
†mwjwbqvg, †K¬vwib, Av‡qvwWb Ges wb‡Kj|  

gyL¨ Dcv`vbmg n 

K¨vjwmqvg 

K¨vjwmqv‡gi cÖavb cÖavb Kvh©mg~n wb‡P cÖ`vb Kiv n‡jv - 
• GwU gv‡Qi nvo, ZiæYvw¯’ Ges wPswoi ewnt†Lvj‡mi Rb¨ cÖ‡qvRbxq Dcv`vb|  
• GwU i³ RgvU euva‡Z f‚wgKv iv‡L|  
• GwU KZ¸‡jv cÖavb GbRvB‡gi mwµqK| GbRvBg¸‡jv n‡jv c¨vswµqvwUK 

jvB‡cBR, (Pancretic lipase), GwmW dmdv‡UR (acid phosphatase) 
BZ¨vw`| 

Drm t   Pzbvcv_i, wSby‡Ki †Lvjm, nv‡oi ¸uov, wPswoi †`n BZ¨vw`‡Z cÖPzi cwigvY 
K¨vjwmqvg cvIqv hvq|  

dmdivm  

dmdiv‡mi cÖavb cÖavb KvR¸‡jv n‡jv wb¤œiƒc - 
• GwU nv‡oi MVb, ZiæYvw¯’ Ges  wPswoi †Lvj‡mi Rb¨ cÖ‡qvRbxq Dcv`vb|  
• GwU kw³i iƒcvšÍ‡i Ges wecvKwµqvq ‡K› ª̀xq f‚wgKv cvjb K‡i _v‡K|  

 

gv‡Qi cÖwZ wK‡jvMÖÖvg 
Lvev‡i  †h mKj LwbR 
Dcv`v‡bi cwigvY 100 
MÖv‡gi Kg †m mKj LwbR 
Dcv`vb‡K †MŠY Dcv`vb 
e‡j| 

dmdivm gv‡Qi nv‡oi 
MVb, ZiæYvw¯’ Ges  
wPswoi †Lvj‡mi Rb¨ 
cÖ‡qvRbxq Dcv`vb|  
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• GwU dm‡dvwjwcW, wbDwK¬K GwmW, †KwRb, GwUwc (ATP) BZ¨vw`i AwZ 
cÖ‡qvRbxq Dcv`vb| 

• A‰Re dm‡dU cÖvYxi kix‡ii A¤ø¶vixq fvimvg¨ i¶vq ¸iæZ¡c~Y©© f‚wgKv cvjb 
K‡i| 

Drm t  iK dm‡dU, nv‡oi P‚Y©, wdk wgj, gyiwMi i³, gyiwMi ïK‡bv weôv, Pv‡ji Kzuov, M‡gi 
Kzuov BZ¨vw` †_‡K dmdivm cvIqv hvq|  

g¨vM‡bwkqvg    

GwUi cÖavb cÖavb KvR¸‡jv n‡jv wb¤œiƒc - 

• GwU nv‡oi MVb, ZiæYvw¯’ Ges wPswoi †Lvjm MV‡bi Rb¨ GKwU AwZ cÖ‡qvRbxq 
LwbR  Dcv`vb|  

• g¨vM‡bwkqvg A‡bK¸‡jv GbRvB‡gi mwµqK| †hgb - KvB‡bR (Kinase),  
wgD‡U‡Rm& (Mutases) BZ¨vw`|  

• GwU †Kvl ga¨w¯’Z Aè-¶viK fvimvg¨Zv i¶vq Ges Kv‡e©vnv‡WªU, Avwgl I Pwe©i 
wecvKwµqvq ¸iæZ¡c~Y© f‚wgKv iv‡L|  

 

Drm t   gvsm Ges nvo P‚Y©, Pv‡ji Kzuov, m h©gyLxi exR, wZj, wPswoi gvsm, KvuKovi  PzY,© 
gyiwMi ïKbv weôv BZ¨vw`‡Z cÖPzi cwigv‡Y g¨vM‡bwkqvg cvIqv hvq|  

†mvwWqvg, cUvwkqvg I †K¬vwib  

G wZbwU LwbR Dcv`vb gv‡Qi kix‡ii Zij c`v‡_© Ges big Kjvi g‡a¨ _v‡K| †mvwWqvg I 
†K¬vwib ïaygvÎ kix‡ii Zij c`v‡_©i g‡a¨ ª̀exf‚Z _v‡K| G Dcv`vb¸‡jv Awfkªebxq Pvc 
wbqš¿Y K‡i _v‡K|  Giv cvwbi wecvK wµqvq f‚wgKv iv‡L Ges kix‡i A¤ø-¶vixq fvimvg¨ i¶v 
K‡i _v‡K|  
 
Drm t  Nb grm¨ `ªeY, wPswoi P‚Y©, mv`v wdk wgj, B¶zi ïK‡bv ¸o, mqvweb wgj, Pv‡ji Kzuov 

BZ¨vw`‡Z cÖPzi cwigv‡Y G Dcv`vb¸‡jv cvIqv hvq| 

mvjdvi 

mvjdv‡ii cÖavb cÖavb KvR¸‡jv wbæiƒc 
• GwU A‡bK¸‡jv cÖavb A¨vgvB‡bv Gwm‡Wi (wgw_Iwbb, wmmwUb) ¸iæZ¡c~Y© 

Dcv`vb|  
• mvj‡dU wn‡m‡e GwU eû ˆRe c`v‡_©i Dcv`vb|  

• A‡bK¸‡jv g~L¨ GbRvB‡gi †Kv-GbRvBg Ges M­yUvw_qb Ges Zv‡`i Kvh©KvwiZv 
gy³ mvjdv‡ii Gi Ici wbf©ikxj| 

• GwU gv‡Qi kix‡ii welwµqvi cÖwZeÜK wn‡m‡e KvR K‡i| 

Drm t  wdk wgj, gyiwMi wWg Ges cvwLi cvLbv w`‡q ‰Zwi wd`vi wg‡j cÖPzi cwigvY mvjdvi 
_v‡K| 

†MŠY Dcv`vbmg~n 

†jŠn  

†jŠ‡ni cÖavb cÖavb KvR wbæiƒc - 

g¨vM‡bwkqvg nv‡oi MVb, 

Zi€Yvw¯’ Ges wPswoi 
†Lvjm MV‡bi Rb¨ GKwU 
AwZ cÖ‡qvRbxq LwbR  
Dcv`vb|  
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• GwU wn‡gv‡M­vwe‡bi AwZ cÖ‡qvRbxq Dcv`vb|  
• GwU A‡bK GbRvB‡gi Rb¨ cÖ‡qvRbxq Dcv`vb| †hgb - mvB‡U‡µvg K¨vUv‡jR 

BZ¨vw`| 
• GwU kix‡ii wewfbœ As‡k Aw·‡Rb Ges B‡jKUªb ¯’vbvšÍ‡ii Kv‡Ri Rb¨ 

cÖ‡qvRb|  
Drm t   i³, bvwi‡Kj P‚Y©©, gvsm I Aw¯’ P~Y©, KvuKov P‚Y©, Pv‡ji Kuyov, gyiwMi ïK‡bv weôv 

BZ¨vw` I cvIqv hvq| 

Kcvi  

Kcv‡ii cÖavb cÖavb ˆRe wµqv wb‡P cÖ`Ë n‡jv - 
• GwU GKwU ¸iæZ¡c~Y© Dcv`vb wn‡m‡e Rvib weRvib GbRvBg cØwZ‡Z f‚wgKv 

iv‡L| 

• GwU †jŠ‡ni wecvKwµqvq mswkøó †_‡K wn‡gv‡M­vweb ms‡kølY K‡i i³KwYKv 
‰Zwi I  i¶Yv‡e¶Y K‡i _v‡K|  

• Kcvi †gjvwbb ‰Zwi‡Z f‚wgKv iv‡L e‡j A‡b‡K wek¦vm K‡ib| GQvovI GwU nvo 
MV‡b I wewfbœ Kjv MV‡b mvnvh¨ K‡i _v‡K|  

Drm t   Nb gv‡Qi ª̀eY, B¶zi ïK‡bv ¸o, Zzjvi exR, KvuKov P‚Y©, mqvweb wgj Ges gyiwMi 
ïK‡bv weôvq Kcvi cvIqv hvq|  

g¨vsMvwbR 

g¨vsMvwb‡Ri ˆRe wµqvq weeiY  wb‡P †`qv n‡jv- 
• GwU kix‡i GbRvB‡gi mwµqK/D‡ËRK wn‡m‡e KvR K‡i _v‡K| G 

GbRvBg¸‡jv dm‡dU  ¯’vbvšÍ‡i  mvnvh¨  K‡i|  GwU we‡kl  K‡i  mvBwUªK 
GwmW Pµ, ¶vixq dmdv‡UR GKs †n‡·vKvB‡bR RvZxq GbRvBg‡K mwµq 
Ki‡Z f‚wgKv iv‡L| 

• GwU cvBiæ‡fU Kv‡ev©w·‡j‡Ri ¸iæZ¡c~Y© Dcv`vb| 

• A‡bK¸‡jv GbRvB‡gi Dcv`vb wn‡m‡e g¨vsMvwbR nv‡oi MV‡b, i³KwYKv 
cybM©V‡b, kK©ivi wecvK wµqvq Ges gv‡Qi cÖRbb P‡µ we‡kl f‚wgKv cvjb 
K‡i|  

wR¼ 

wR¼ gv‡Qi Rb¨ AwZ cÖ‡qvRbxq †MŠY LwbR c`v_©| Gi ˆRe wµqvi weeiY ms‡¶‡c wbæiƒc t 

• GwU 80 wUi AwaK avZe GbRvB‡gi (metalloenzyme) ¸iæZ¡c~Y© Dcv`vb|  

• GwU eû GbRvB‡gi †Kv-d¨v±i wn‡m‡e KvR K‡i _v‡K| G¸‡jv g‡a¨ AviwR‡bR 
I B‡bv‡jR Ab¨Zg| 

• wR¼ GKwU mwµq Dcv`vb wn‡m‡e Pwe©, Avwgl I kK©iv wecvKwµqvq gyL¨ f‚wgKv 
cvjb K‡i _v‡K|  

• GwU ni‡gv‡bi mv‡_ f‚wgKv iv‡L e‡j †Kn †Kn g‡b K‡ib|  

• GwU ¶Z¯’vb ïKv‡Z BwZevPK f‚wgKv iv‡L|  

Nb gv‡Qi ª̀eY, B¶zi 
ïK‡bv ¸o, Zzjvi exR, 
KvuKov P‚Y©, mqvweb wgj 
Ges gyiwMi ïK‡bv weôvq 
Kcvi cvIqv hvq| 

wR¼ 80 wUi AwaK avZe 
GbRvB‡gi ¸iæZ¡c~Y© 
Dcv`vb| 
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Drm t  gyiwMi n¨vPvwii ïK‡bv Lvevi, K¨vbwWWv B÷, ïK‡bv gv‡Qi `ªeY, wdk wgj, gyiwMi 
ïK‡bv weôv, M‡gi Kzuov, m~h©g~Lx exR Øviv ˆZwi Lv`¨ BZ¨vw`‡Z cÖPzi cwigvY wR¼ 
cvIqv hvq|      

†Kvevë    

‡Kvev‡ëi ˆRewµqvi weeiY wb‡P cÖ`Ë n‡jv - 
• GwU mvBqv‡bv‡Kvevj¨vwgb (wfUvwgb we-12) Gi GKwX Acwinvh© Ask wn‡m‡e 

i³KwYKv MV‡b Ges ø̄vqy‡Kv‡li i¶Yv‡e¶‡Y f‚wgKv cvjb K‡i|  
• GwU wewfbœ GbRvBg cØwZ‡Z  D‡ËRK mwµqK wn‡m‡e KvR K‡i _v‡K e‡j †Kn 

‡Kn  wek¦vm K‡i _v‡Kb|  
Drm t   bvi‡K‡ji kuvm, wZwm, wdk wgj, ZzjvexR Ges mqvwe‡b †Kvevë cvIqv hvq|  

Av‡qvwWb    

Av‡qvwWb _vqi‡qW ni‡gv‡b _vqiw·b I UªvB-Av‡qv‡Wv _vqv‡ivweb Gi GKwU Acwinvh© 
Dcv`vb|  

• GwU wecvK wµqv wbqš¿‡Y fzwgKv cvjb K‡i _v‡K| 
• Gi Afv‡e gv‡Qi I Ab¨vb¨ cÖvYxi MjMÛ †ivM †`Lv hvq|  

 
Drm t  mvaviYZ mvgyw`ªK gvQ I Ab¨vb¨ Lv`¨ ª̀‡e¨ cÖPzi cwigv‡Y Av‡qvwWb _v‡K| mgy‡ ª̀i 

ˆkevj, Ab¨vb¨ Dw™¢` Ges wPswo I KvKuovi kix‡i cÖPzi Av‡qvwWb _v‡K| 

 

Abykxjb (Activity)t wewfbœ ai‡bi †MŠY LwbR Dcv`vbmg~‡ni Drm¸‡jv wjLyb| 

 
 

mvigg©: cÖvYxi †`‡ni wewfbœ Kvh© m¤úv`‡bi Rb¨ †hme A‰Re ivmvqwbK Dcv`vb AZ¨vš  
cÖ‡qvRb Zv‡`i‡K LwbR Dcv`vb ejv nq| cÖvq 20 ai‡bi A‰Re c`v_© ev LwbR Dcv`vb 
wewfbœ cÖvYx gvQ I wPswoi Rb¨ cÖ‡qvRb| LwbR Dcv`vb¸‡jv gv‡Qi kix‡ii GbRvBg, ni‡givb 
Ges Avwg‡li ˆRe AYyNUK ev Biocatalyst wn‡m‡e KvR K‡i| LwbR Dcv`vb gv‡Qi Awfkªeb 
cÖwµqvi Rb¨I LyeB cÖ‡qvRb| LwbR Dcv`vb‡K mvaviYZ gyL¨ Dcv`vb I †MŠY Dcv`vb -G 
`Ôyfv‡M fvM Kiv hvq| cÖwZ †KwR gv‡Qi Lvev‡i †h mKj LwbR Dcv`v‡bi cwigvY 100 MÖvg ev 
Gi AwaK †m mKj LwbR Dcv`vb‡K gyL¨ Dcv`vb e‡j| K¨vjwmqvg, dmdivm, g¨vM‡bwmqvg, 
†mvwWqvg, cUvwkqvg, †K¬vwib, mvjdvi G¸‡jv n‡”Q gyL¨ Dcv`vb| gv‡Qi cÖwZ wK‡jvMÖvg Lvev‡i 
†h mKj LwbR Dcv`v‡bi cwigvY 100 MÖv‡gi Kg †m mKj LwbR Dcv`vb‡K †MŠY Dcv`vb 
e‡j| †jŠn, Kcvi g¨vsMvwbR, wR¼, †Kvevë Ges Av‡qvwWb- G¸‡jv n‡”Q †MŠY Dcv`vb| 
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cv‡VvËi g~j¨vqb 4.3 

mwVK DË‡ii cv‡k wUK wPý (√) w`b 

1|   gv‡Qi nvo MV‡b †Kvb& LwbR Dcv`vb mvnvh¨ K‡i? 
K) Av‡qvwWb 
L) wR¼ 
M) K¨vjwmqvg I dmdivm 
N) mvjdvi 

2| wn‡gv‡Møvwe‡bi cÖ‡qvRbxq Ask †Kvb& LwbR Dcv`vb? 

K) AvqiY 
L) mvjdvi 
M) wR¼ 
N) Kcvi 

3|  gvQ I gvby‡li MjMÛ †ivM nq †Kvb& LwbR Dcv`v‡bi Afv‡e? 

K) †K¬vwib 
L) Av‡qvwWb 
M) cUvwmqvg 
N) †d¬vwib 

4| cvwb‡Z gv‡Qi †`‡ni je‡Yi fvimvg¨ i¶vq †Kvb&¸‡jv AwaK f‚wgKv iv‡L? 

K) †mvwWqvg I †K¬vwib 
L) Avqib I wR¼ 
M) Av‡qvwWb I †d¬vwib 
N) Kcvi I mvjdvi 

 
 
 
 
 
cvV 4.4 Avwgl,Pwe©, kK©iv I LwbR Gi msÁv, cÖKvi†f` 
Ges gv‡Qi wewfbœ eq‡m Zv‡`I Pvwn`v 

  
G cvV †k‡l Avcwb - 

� Avwgl RvZxq Lv`¨ Kx Ges Gi cÖKvi‡f` m¤ú‡K© ej‡Z I wjL‡Z cvi‡eb| 
� gv‡Qi Rb¨ AZ¨vek¨Kxq A¨vgvB‡bv GwmWmg~n Kx Kx Zv wPwýZ Ki‡Z cvi‡eb| 

�



 cywóKviK Kg©kw³  

¯‹zj Af& GwMÖKvjPvi GÛ iæi¨vj wW‡fjc&‡g›U  
89

� gv‡Qi Rb¨ Pwe©i f‚wgKv, d¨vwU Gwm‡Wi cÖKvi‡f` Ges AZ¨vek¨Kxq d¨vwU Gwm‡Wi bvg 
ej‡Z I wjL‡Z cvi‡eb| 

� kK©iv Lv‡`¨i †kªwYweb¨vm ej‡Z cvi‡eb| 
� kw³i cÖKvi‡f` wbY©q Ki‡Z cvi‡eb| 

Avwgl ev †cÖvwUb (Protein) 
Avwgl D”P AvYweK IRb wewkó GK ai‡bi RwUj ˆRe †hŠM hv wewfbœ ai‡bi A¨vgvB‡bv 
Gwm‡Wi mgš^‡q MwVZ| cÖvYx‡`‡ni gvsm‡ckx, Af¨šÍixY A½mg~n, gMR, ¯øvvqy Ges Z¡‡Ki 
†ewki fvMB Avwgl Øviv MwVZ|  

MVwbK Dcv`vb t  kK©iv I Pwe©i b¨vq Avwg‡l Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb we`¨gvb| ZvQvov 
Avwg‡l cÖvq 16% bvB‡Uªªv‡Rb _v‡K Ges †Kvb †Kvb Avwg‡l dmdivm Ges mvjdvi _v‡K|  

MVb KvVv‡gv t  Avwgl mvaviYZ A¨vgvB‡bv Gwm‡Wi mgš^‡q MwVZ hv ci¯ú‡ii mwnZ 
†ccUvBW eÜb Øviv Ave× _v‡K| wewfbœ Drm †_‡K cÖvß Avwg‡l A¨vgvB‡bv Gwm‡Wi MVb 
wfbœZi n‡q _v‡K| Avwg‡li MVb kK©iv ev Pwe©i b¨vq  Awfbœ GKK, †hgb- Møy‡KvR, d¨vwU 
GwmW BZ¨vw` Øviv MwVZ bv n‡q wewfbœ ai‡bi cÖvq 100 wU †gŠwjK GKK (A¨vgvB‡bv GwmW) 
Øviv MwVZ n‡Z cv‡i|  

†kªwYweb¨vm t  20wU Av`k© A¨vgvB‡bv GwmW‡K AZ¨vek¨Kxq (essential)  Ges AbZ¨vek¨Kxq 
(non-essential), G `yB fv‡M fvM Kiv nq| †h mKj A¨vgvB‡bv GwmW cÖvYx ‡`‡n wb‡R wb‡R 

ms‡k­wlZ n‡Z cv‡i Zv‡`i‡K AbZ¨vek¨Kxq A¨vgvB‡bv GwmW e‡j| Avi †h mg¯Í  A¨vgvB‡bv 

GwmW cÖvYx †`‡n wb‡R wb‡R ms‡k­wlZ n‡Z cv‡i bv, evwni †_‡K Lvev‡ii gva¨‡g mieivn 
Ki‡Z nq Zv‡`i‡K AZ¨vek¨Kxq A¨vgvB‡bv GwmW e‡j| mviwY 12 G gv‡Qi Rb¨ AZ¨vek¨Kxq 

I AbZ¨ek¨Kxq A¨vgvB‡bv GwmW mg ‡ni ZvwjKv cÖ`Ë n‡jv - 

mviwY 12 t  gv‡Qi AZ¨vek¨Kxq I AbZ¨ek¨Kxq A¨vgvB‡bv GwmW mg ‡ni ZvwjKv 

AZ¨vek¨Kxq AbZ¨vek¨Kxq 
wgw_Iwbb (Methionine) GmcviwUK GwmW (Aspartic acid) 
AviwRwbb (Arginine) Gmc¨vivwRb (Asparagine) 
w_ªIwbb (Threonine)   wmmwUb (Cysteine) 
wUªc‡Uv‡db (Tryptophan)  MøyUvwgK GwmW (Glutamic acid) 
f¨vwjb (Valine)   MøyUvwgb (Glutamine) 
AvB‡mv-wjDwmb (Iso-leucine) MøvBwmb (Glycine) 
wjDwmb (Leucine) †cªªvwjb (Proline) 
wdbvBjGjvwbb (Phenylalanine) wmwib (Serine) 
wnw÷wWb (Histidine) UvB‡ivwmb (Tyrosine) 
jvBwmb (Lysine)  

ZvQvov `ªeYxqZv, AvK…wZ Ges ivmvqwbK MV‡bi Ici wfwË K‡i Avwgl‡K wZbwU cÖavb fv‡M 
fvM Kiv hvq| 

1. Avuk RvZxq Avwgl t  †h mKj Avwgl mvaviY GbvRvBg Øviv cwicvP¨ nq bv Zv‡`i‡K Avuk 
RvZxq Avwgl e‡j| Avuk RvZxq Avwgl¸‡jv mvaviYZ j¤^v Zš‘RvZxq wkK‡j mw¾Z _v‡K| 
wb‡P Auvk RvZxq Avwg‡li D`vniY †`Iqv n‡jv t 

 

Avwgl mvaviYZ A¨vgvB‡bv 
Gwm‡Wi mgš^‡q MwVZ hv 
ci¯ú‡ii mwnZ †ccUvBW 
eÜb Øviv Ave× _v‡K| 

†h mg¯  A¨vgvB‡bv GwmW 
cÖvYx †`‡n wb‡R wb‡R 

ms‡k­wlZ n‡Z cv‡i bv, 
evwni †_‡K Lvev‡ii 
gva¨‡g mieivn Ki‡Z nq 
Zv‡`i‡K AZ¨vek¨Kxq 
A¨vgvB‡bv GwmW e‡j| 
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†Kvjv‡Rb (Collagen), †hvRK Kjv (Connective tissue), †KivwUb (Keratene),  Pzj, bL 
BZ¨vw` Avwgl| 
 
2. †MøvweDjvi (Globular)  Avwgl t mKj cÖKvi GbRvBg, Gw›U‡Rb Ges ni‡gvb GB 
†cÖvwU‡bi AšÍf©~³| `ªebxqZvi Ici wfwË K‡i †MøvweDjvi Avwgl‡K ỳÔfv‡M fvM Kiv hvq - 
 

K)  Gjeywgb ev cvwb‡Z `ªebxq  Avwgl - †h mg¯Í  Avwgl cvwb‡Z ª̀exf‚Z nq Zv‡`i‡K 
Gjeywgb e‡j| wWg, `ya, i³ Ges wewfbœ Dw™¢‡` cÖvß Avwgl - Gjey¨wg‡bi D`vniY| 
 

L)  †M­vweDwjb ev cvwb‡Z A ª̀ebxq Avwgl - †h mg Í̄  Avwgl jeY `ªe‡Y ª̀exf‚Z nq, Zv‡`i‡K 

†M­vweDwjb e‡j| †hgb- km¨ ex‡R RgvK…Z †cÖvwU‡bi Ask we‡kl|  
 

3. KbRy‡M‡UW ev mshy³ Avwgl t †h mg¯Í  Avwgl mvaviYZ Ab¨ †Kvb Dcv`v‡bi ev †hŠ‡Mi 
mv‡_ hy³ _v‡K Zv‡`i‡K KbRy‡M‡UW Avwgl e‡j| †hgb- 

• wj‡cv‡cÖvwUb 
• wbDwK¬D‡cÖvwUb 
• wn‡gv‡Møvweb| 

wjwcW ev Pwe© 
grm¨ cywó weÁv‡b Pwe© ev ˆZj Ges wjwcW mgv_©K kã wn‡m‡e e¨eüZ nq| wjwcW GK ai‡bi 
ˆRe AYy hv Kve©b cigvYyi wkKj mgš^‡q MwVZ| wjwcW wewfbœ cÖvYx I Dw™¢‡`i Kjvq cvIqv 
hvq hv mvaviYZ cvwb‡Z A ª̀eYxq;  wKš‘ wewfbœ ˆRe `ªveK †hgb - B_vi, Gwm‡Uvb, †K¬v‡ivdg© 
BZ¨vw`‡Z ª̀eYxq| 

wjwcW GK ai‡bi ˆRe AYy 
hv Kve©b cigvYyi wkKj 
mgš^‡q MwVZ| 
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wjwc‡Wi †kªwYweb¨vm 
 

wjwcW 
Lipid 

 

 

  wMømvij       bb-wM­mvij 
Glycerol     wgkª                  Non-glycerol 
     Mixed 

        †gvg (Wax) 

 
mvaviY        †ó‡iv‡qW&m  
Simple   MøvB‡KvwjwcW        dm‡dvwjwcW Steroeds 
   Glycolipid        Phospholipid  
 
Pwe© Ges ˆZj 
Fat & oil 
    †jwmw_b      †mdvwjb 
    Lecithine    Cephalin 

 
 
 Mø‡KvwjwcW    M¨vjvK‡UvwjwcW 
 Glucolipid    Galactolipid 

 
 
Pwe© ev ˆZj mvaviYZ d¨vwU GwmW wKsev †k¦Zmvi (Góvim) mgš^‡q MwVZ nq| cÖvK…wZK 

Pwe©¸‡jv wewfbœ UªvBwM­mvivB‡Wi mswgkª‡Y MwVZ| cÖvK…wZK †Kvb Pwe©B GKK UªvBwM­mvivBW 
mgš^‡q MwVZ bq|  
 
cÖK…wZ‡Z 40 wUiI †ewk wewfbœ ai‡bi d¨vwU  GwmW cvIqv hvq| wb‡Pi m~‡Îi gva¨‡g Zv‡`i‡K 
cÖKvk Kiv hvq -  
 
 CH3 (CH2)n COOH  

  †hLv‡b, 
   n = 0 nq A¨vwmwUK GwmW Gi †¶‡Î| 
   n = 1 nq †cÖvcv‡qvwbK GwmW Gi †¶‡Î| 
   n = 2 nq weDUvwiK GwmW Gi †¶‡Î| 

   (n) = 24 ch©©šÍ  (†hLv‡b mPivPi †Rvo msL¨v n‡q _v‡K)|  
 

Pwe© ev ˆZj mvaviYZ d¨vwU 
GwmW wKsev †k¦Zmvi 
(Góvim) mgš^‡q MwVZ nq| 

cÖK…wZ‡Z 40 wUiI †ewk 
wewfbœ ai‡bi d¨vwU  GwmW 
cvIqv hvq| 



 cywóKviK Kg©kw³  

¯‹zj Af& GwMÖKvjPvi GÛ iæi¨vj wW‡fjc&‡g›U  
92 

d¨vwU GwmW mg n‡K Zv‡`i eÜbxi Ici wfwË K‡i ỳÕfv‡M fvM Kiv hvq t  
 

K.  m¤ú„³ L. Am¤ú„³ 

weDUvBwiK (Butyric acid) 
K¨v‡cÖvwqK (Caproic acid) 
jwiK GwmW (Lauric acid)  
wgwiwóK GwmW (Myristic acid) 
cvwgwUK GwmW (Palmitic acid) 
wóqvwiK GwmW (Stearic acid) 

cvwg‡UvwjwqK GwmW (Palmictoleic acid) 
AwjwqK GwmW (Oleic acid) 
wj‡bvwjK GwmW (Linoleic acid) 
wj‡bvwjwbK GwmW (Linolenic acid) 
GivwK‡WvwbK GwmW (Arachidonic acid) 
 

 
gv‡Q we‡kl K‡i mvgyw ª̀K gv‡Q Am¤ú„³ d¨vwU GwmW †ewk cwigv‡Y _v‡K| †hme d¨vwUGwmW 

cÖvYx‡`‡n ms‡k­wlZ n‡Z cv‡i bv eis evwni †_‡K Lvev‡ii gva¨‡g mieivn Ki‡Z nq, 
Zv‡`i‡K AZ¨vek¨Kxq d¨vwUGwmW e‡j| gv‡Qi Rb¨ AZ¨vek¨Kxq d¨vwU GwmW wZbwU| h_v-  
 

• wj‡bvwjK GwmW  (Linoleic acid) 

• wj‡bvwjwbK GwmW  (Linolenic acid) 

• GivwK‡WvwbK GwmW (Arachidonic acid) 

kK©iv ev Kv‡e©vnvB‡WªU  
Avwgl Ges Pwe© wKsev wjwc‡Wi ci kK©iv n‡jv cÖvYx‡`‡ni Z…Zxq ¸iæZ¡c~Y© Dcv`vb| kK©©iv 
mKj Dw™¢` Kjvi cÖavb ˆRe Dcv`vb| kK©iv Kve©b, nvB‡Wªv‡Rb I Aw·‡Rb mgš^‡q MwVZ 
GKwU †hŠwMK Dcv`vb| kK©©ivq nvB‡Wªv‡Rb Ges Aw·‡R‡bi Dcw¯’wZi AbycvZ cvwb‡Z we`¨gvb 
Abycv‡Zi Abyiƒc|  

†kªwbweb¨vm  
ivmvqwbK MV‡bi Ici wfwË K‡i kK©iv‡K myMvi Ges bb myMvi GB `yÔfv‡M fvM Kiv hvq| 
myMvi‡K Avevi g‡bvm¨vKvivBW, WvB-m¨vKvivBW Ges bb myMvi‡K †nv‡gvcwjm¨vKvivBW I 
†nUv‡ivcwjm¨vKvivBW cÖf…wZ fv‡M fvM Kiv hvq| 
 

†hme d¨vwU GwmW 

cÖvYx‡`‡n ms‡k­wlZ n‡Z 
cv‡i bv eis evwni †_‡K 
Lvev‡ii gva¨‡g mieivn 
Ki‡Z nq, Zv‡`i‡K 
AZ¨vek¨Kxq d¨vwUGwmW 
e‡j| 
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kK©ivi †kªwYweb¨vm 
 
 

        wM­mvij wWnvBW 
    Uªv‡qvwmm   (Glyceral dehyde) 
    (Trioses)  WvB-nvBWªw· Gwm‡Uvb 
g‡bvm¨vKvivBWm      (Dihydroxy acetone) 
(Monosacchrides) 
 
    †U‡Uªv‡mm  BivB‡_ªvR 
    (Tetroses)  (Erythrose) 
 
 
       Givwe‡bvR (Arabinose) 
    †c‡›UvR   RvB‡jvR (Xylose) 
    (Pentose)  ivB‡evR (Ribose) 
 

       M­y‡KvR (Glucose) 
    †n‡·vR   M¨vjvK‡UvR (Galactose) 
    (Hexose)  g¨v‡bvR  (Mannose) 
       d«z‡±vR (Fructose) 
 
 
    my‡µvR (Sucrose) 
    j¨vK‡UvR (Lactose) 
WvB-m¨vKvivBWm   gvj‡UvR (Maltose) 
(Di-saccharides)  †mjyev‡qvR (Cellobios) 
    wUª‡n‡jvR (Trehalose) 
 
 
UªvB-m¨vKvivBWm   i¨vwd‡bvR (Raffinose) 
(Tri-saccharides) 
 
 
†UUªv-m¨vKvivBWm   ÷¨vKvB‡jvR (Stachylose) 
(Tetra-saccharides) 

myMvi (Sugar) 
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      Giv‡ebm& 
      (Arabans) 
   †c‡›UvR   RvB‡jbm& óvP© 
   (Pentose)  (Xylans)       (Starch) 
      Møy‡Kb          †W·wUªb 
      (Glucan)       (Dextrin) 

   †n‡·vR            M­vB‡Kv‡Rb  
 †nv‡gvcwjm¨vKvivBWm (Glucan)          (Glycogen) 
                †m‡jv‡jvR 
             (Cellulose) 
               Bbywjb (Inulin) 
      d«z‡±v‡Ubm&  
      (Fructons)     wj‡fb (Leven) 
  
       M¨vjvK‡Ubm 
      (Galactans) 
      g¨v‡bbm& 
      (Mannans) 
 
         †nwg‡mjy‡jvR (Hemicellulose) 
†nUv‡ivcwjm¨vKvivBWm       Mvgm& (Gums) 
(Heteropoly saccharides)     wgDwm‡jR (Mucilage) 

         †cKwUK c`v_©  (Pectic substances) 
         wgD‡Kvcwjm¨vKvivBWm& (Mucopoly saccharides) 
 
wewfbœ eq‡m gv‡Qi Avwgl, Pwe©, kK©iv I LwbR Gi Pvwn`v 
wbweo (Intensive) ev Avav wbweo (Semi-intensive) Pv‡li Rb¨ gvQ‡K K…wÎg Lvevi ‡`qv 

cÖ‡qvRb| GB K…wÎg Lvevi ‰Zwii c~‡e© gv‡Qi wewfbœ cywó Pvwn`v m¤^‡Ü Rvbv AZ¨šÍ  cÖ‡qvRb| 
Lv`¨ ‰Zwii c~‡e© gv‡Qi Avwgl, wjwcW, kK©iv I LwbR je‡Yi Pvwn`vi cwigvY Rvbv `iKvi| 

Avwg‡li Pvwn`v 
gv‡Qi K…wÎg Ges cÖvK…wZK Lvevi Avwgl m¤§„×| gv‡Qi ‰Zwi Lv‡`¨ cÖ‡qvRbxq Avwg‡li cwigvY 
Lv‡`¨ A¨vgvB‡bv Gwm‡Wi MV‡bi Øviv cÖfvweZ nq| Ab¨vb¨ cÖvYxi b¨vq gv‡Qi Lv‡`¨ Avwg‡li 

wbi¼yk cÖ‡qvRbxqZv †bB, wKšÍ  Lv‡`¨ cwinvh© I Acwinvh© A¨vgvB‡bv Gwm‡Wi GKwU mylg 

web¨vm _v‡K| cÖvK…wZK Lv`¨ Dcv`vbmg n Avwg‡li myjf Drm| gvQ‡K cwi‡kvwaZ ev Aa©-
cwi‡kvwaZ  Lv`¨ LvIq‡bvi gva¨‡g gv‡Qi me©vZœK e„w×i Rb¨ cÖ‡qvRbxq me©wb¤œ Avwg‡li 
cwigvY wbY©q Kiv nq| Z‡e wbY©xZ Avwg‡li GB cwigvY gv‡Qi AvKvi, cvwbi ZvcgvÎv, gv‡Qi 
NbZ¡ ,Lv‡`¨ kw³i cwigvY, Avwg‡li ¸Yv¸Y BZ¨vw` Øviv cÖfvweZ n‡Z cv‡i| M‡elYvq †`Lv 
†M‡Q †h, GK cÖRvwZi gv‡Qi Avwg‡li Pvwn`v Ab¨ cÖRvwZi gv‡Qi Pvwn`v A‡c¶v Lye †ewk wfbœ 
bq| Z‡e Aí eq‡m gv‡Qi Avwg‡li Pvwn`v ZzjbvgyjKfv‡e †ewk| KviY ‡QvU Ae¯’vq gv‡Qi 
wecvKxq Kvh©¨vejx `ªyZZi n‡q _v‡K| mviwY 13 G wewfbœ gv‡Qi wewfbœ  eq‡m Lv‡`¨ Avwg‡li 
Pvwn`v †`Lv‡bv n‡jv| 

bb-myMvi 
(Non-sugar) 

cÖvK…wZK Lv`¨ Dcv`vbmg~n 
Avwg‡li myjf Drm| 

Aí eq‡m gv‡Qi Avwg‡li 
Pvwn`v ZzjbvgyjKfv‡e 
†ewk| 
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mviwY 13 t  wewfbœ eq‡m gv‡Qi Lv‡`¨ me©vbyK‚j Avwg‡li Pvwn`v  
 

gvQ/cÖRvwZ Avwg‡li Pvwn`v (%) 
 (Fish/species)  ‡cvbv 

(Fry) 
Av½yjx †cvbv 
(Fingerlings) 

c~Y©eq¯‹ 
(Adult) 

1. Kgb Kvc© (Cyprinus  carpio) 40 38 35 

2. i€B  (Labeo  rohita) 35-40 30 25-30 

3. KvZjv  (Catla  catla) 35-40 30 25-30 
K¨vU wdk t 
1. P¨v‡bj K¨vUwdk  (Ictalurus  puntatus) 
2. gv¸i    (Clarias  batrachus) 
3. Avwd«Kvb gv¸i  (Clarias gariepinus) 
4. cvsMvm  (Pangasius pangasius) 

 
40 
40 
40 
40 

 
35 
32 
35 
35 

 
30 
30 
30 
30 

†Zjvwcqv t 
1. bvB‡jvwUKv (Oreochromis  niloticus) 

 
35-40 

 
30 

 
25 

wPswo t 
1. Mj`v wPswo (Macrobrachium 

rosenbergii) 
2. evM`v wPswo (Penaeus  monodon) 

 
35-40 
35-40 

 
30 

30-35 

 
30 
30 

wjwcW Pvwn`v  
gv‡Qi Lv‡`¨ wjwcW wecvKxq kw³i Drm wn‡m‡e KvR K‡i| d‡j Lv‡`¨i Avwgl gv‡Qi e„w×i 
Rb¨ e¨eüZ n‡q _v‡K| wKš‘ Lv‡`¨ wjwc‡Wi cwigvY Kg n‡j gvQ Zvi cÖ‡qvRbxq kw³ cvIqvi 
Rb¨ GB Avwgl‡K e¨envi K‡i| d‡j gv‡Qi e„w× e¨vnZ nq| wjwcW AZ¨vek¨Kxq d¨vwU 
Gwm‡Wi Drm wn‡m‡e KvR K‡i, hv gv‡Qi e„w× I †Kvl Z¡‡Ki ALÛZv i¶v K‡i| Lv`¨ ‰Zwii 

cÖhyw³i w`K †_‡K wjwcW Lv`¨‡K †gwk‡bi wfZi w`‡q mn‡R †ei nIqvi Rb¨ wcwŽQjKvix 
c`v_© wn‡m‡e KvR K‡i| ZvQvov wjwcW u̧ov I ayjvfve Kwg‡q Lv‡`¨i  ¯^v` e„w× K‡i|  

cix¶vq †`Lv †M‡Q †h, Lv‡`¨ AZ¨waK wjwcW _vK‡j gv‡Qi e„w× Ges Lv‡`¨i Kvh©KvwiZvi 
Ici weiƒc cÖfve c‡o| hw` Lv‡`¨i wjwc‡W †ewk cwigv‡Y Am¤ú„³ d¨vwU GwmW _v‡K Ges 
†Kvb Gw›U-Aw·‡W›U e¨envi bv Kiv nq Z‡e Zv gv‡Qi e„w× Ges ¯^v‡¯’¨i Ici ¶wZKi cÖfve 
†d‡j| KviY evZv‡mi ms¯ú‡k© GB Am¤ú„³ d¨vwU GwmW Aw·‡R‡bi mv‡_ wewµqv K‡i Ges 
GB wjwc‡Wi ˆRweK gvb Kwg‡q †`q| ZvB Lv‡`¨ wjwc‡Wi gvÎv mwVK ivLv cÖ‡qvRb| gv‡Qi 
Lv‡`¨ wZb ai‡bi AZ¨vek¨Kxq d¨vwU Gwm‡Wi cÖ‡qvRb nq; G¸‡jv n‡jv wj‡bvwjK GwmW, 
wj‡bvwjwbK GwmW Ges GivwK‡WvwbK GwmW| G mKj d¨vwU GwmW wØ-eÜbhy³ Ges j¤^v wkKj 
wewkó n‡q _v‡K| mviwY 14 G wewfbœ gv‡Qi wjwcW Ges AZ¨vek¨Kxq d¨vwU Gwm‡Wi Pvwn`v 
†`Lv‡bv n‡jv| 

gv‡Qi Lv‡`¨ wjwcW 
wecvKxq kw³i Drm 
wn‡m‡e KvR K‡i| 

Lv‡`¨ AZ¨waK wjwcW 
_vK‡j gv‡Qi e„w× Ges 
Lv‡`¨i Kvh©KvwiZvi Ici 
weiƒc cÖfve c‡o| 
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mviwY 14 t  gv‡Qi Lv‡`¨ wjwcW Ges AZ¨vek¨Kxq d¨vwU Gwm‡Wi Pvwn`v (%) 

gvQ wjwcW wj‡bvwjK GwmW wj‡bvwjwbK GwmW 

Kvc© 
K¨vUwdk 
†Zjvwcqv 
Mj`v wPswo 
evM`v wPswo 

5-10 
8-10 
8-10 
5-8 
5-8 

1 
- 
1 
1 
- 

1 
0.5 
- 
1 
1 

kK©iv ev Kv‡ev©nvB‡WªU  
kK©iv Lv‡`¨ kw³ mieivn K‡i GB kw³ Avwgl Ges wjwcW †_‡K cvIqv hvq| Lv‡`¨ hw` kK©iv  

Ges wjwc‡Wi gvÎv cwiwgZ cwivgv‡Y _v‡K, Z‡e Lv‡`¨i Avwgl gv‡Qi e„w×i Rb¨ cwic Y©fv‡e 
e¨eüZ n‡Z cv‡i| hv †nvK, kK©iv n‡jv Lv‡`¨ kw³i mnRjf¨ Ges m¯Ív Drm hv me ai‡bi 
km¨ `vbv Ges ˆZjex‡R cvIqv hvq| cvwb‡Z ¯’vqx (stable) K…wÎg Lv`¨ ‰Zwi‡Z kK©iv evBÛvi 
wn‡m‡e KvR K‡i| †hgb- óvP© (starch), GjwR‡bU (alginate), Mvg (gum) BZ¨vw`| ZvQvov 
†Kvb †Kvb kK©iv Lv‡`¨i ¯^v` e„w× K‡i Ges ‰Zwi Lv‡`¨i aywjKYv (dustiness) Kgvq| †hgb - 
wPUv¸o (molasses)| 
 
cix¶vq †`Lv †M‡Q, VvÛv cvwbi iv¶y‡m gv‡Q, †hgb- m¨vg‡b (Salmon) Lv‡`¨i AwZwi³ kK©iv 

†`‡ni e„w× Kwg‡q †`q, hK…‡Z MøvB‡Kv‡R‡bi gvÎv evwo‡q †`q Ges gv‡Qi g„Zz¨ ch©šÍ  n‡Z 
cv‡i| c¶všÍ‡i Dò cvwbi gvQ, †hgb - Kvc©, K¨vUwdk, †Zjvwcqv BZ¨vw`, Lv‡`¨ AwaK kK©iv 
mn¨ Ki‡Z cv‡i Ges GB kK©iv‡K kw³ wn‡m‡e e¨envi K‡i| GgbwK AwZwi³ kK©iv †`‡n Pwe© 
ev wjwcW wn‡m‡e Rgv ivL‡Z cv‡i| mviwY 15 G wewfbœ gv‡Qi wewfbœ eq‡m kK©ivi Pvwn`vi 
cwigvY †`Lv‡bv n‡jv| 
  
mviwY 15 t  gv‡Qi Lv‡`¨ wewfbœ eq‡m kK©ivi Pvwn`v 

gvQ kK©ivi Pvwn`v (%) 
 ‡cvbv Av½yjx †cvbv c Y© eq¯‹ 

BwÛqvb Ges PvBwbR Kvc© 
K¨vUwdk 
wPswo 

25 
25-30 

25 

25 
25-30 

25 

25 
25-30 

25 

LwbR je‡Yi Pvwn`v 
gv‡Qi Lv‡`¨ LwbR je‡Yi cwigvY wbY©q KóKi| KviY gvQ Lv‡`¨i LwbR jeY QvovI cÖ‡qvR‡b 
cvwb †_‡K LwbR jeY MÖnY Ki‡Z cv‡i|  ZvB Lv‡`¨ LwbR je‡Yi Pvwn`v wbf©i Ki‡e cvwb‡Z 
H wbw ©̀ó Dcv`v‡bi NbZ¡ Ges Lv‡`¨ eZ©gvb gvÎvi Ici| ZvB wfUvwg‡bi b¨vq LwbR je‡Yi 
Pvwn`v wbY©q I M‡elYvMv‡i wbqwš¿Z Ae¯’vq cwi‡kvwaZ Lv‡`¨ LvIqv‡bvi gva¨‡g wbY©q Kiv n‡q 
_v‡K| Ab¨vb¨  LwbR je‡Yi g‡a¨ Lv‡`¨ K¨vjwmqvg I dmdiv‡mi Pvwn`v Rvwbqv †bqv gv‡Qi 
Lv`¨ ‰Zwii Rb¨ we‡klfv‡e ¸iæZ¡c~Y©| mviwY 16 G Kvc©RvZxq gv‡Qi Lv‡`¨ K¨vjwmqvg I 
dmdiv‡mi Pvwn`vi cwigvY †`Iqv n‡jv| 
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mviwY 16 t  Kvc©RvZxq gv‡Qi Lv‡`¨ K¨vjwmqvg I dmdivm Gi Pvwn`v 
 

LwbR jeY Pvwn`v (%) 
 ‡cvbv Av½yjx †cvbv c Y© eq¯‹ 

K¨vjwmqvg 
dmdivm 

0.8-1.5 
0.6-1.0 

0.5-1.5 
0.5-1.0 

0.8-1.5 
0.6-1.0 

 
Lv`¨ ‰Zwii wewfbœ DcKi‡Y wewfbœ gvÎvq LwbR jeY we`¨gvb _v‡K e‡j Lv‡`¨ G‡`i Afve 
c~iY n‡q hvq| Zey K…wÎg Lv‡`¨i Rb¨ wewfbœ je‡Yi wgkªY (premix) e¨envi Kiv nq| G 
ai‡bi wgkªY Lv‡`¨ 1-2% nv‡i e¨envi Kiv †h‡Z cv‡i| mviwY 17 G Dò cvwbi gv‡Qi Lv‡`¨ 
e¨eüZ nq Ggb GKwU LwbR jeY wgkª‡Yi bgybv †`Lv‡bv n‡jv - 
 
mviwY 17 t  Lv‡`¨ e¨env‡ii Rb¨ LwbR jeY wgkª‡Yi bgybv 

 LwbR jeY cwigvY 
(MÖvg/wK‡jvMÖvg) 

K¨vjwmqvg A‡_©v-dm‡dU  
(Calcium Orthophosphate) CaHPO4.2H2O 

g¨vM‡bwmqvg mvj‡dU (Magnesium Sulphate) 

MgSO4.7H2O 
†mvwWqvg †K¬vivBW  (Sodium Chloride) NaCl 
Avqib mvj‡dU  (Iron Sulphate) FeSO4.7H2O 
wRsK mvj‡dU  (Zinc Sulphate) ZnSO4.7H2 
g¨v½vwbR mvj‡dU  (Manganese Sulphate) MnSO4.4H2O 
Kcvi mvj‡dU (Copper Sulphate) CuSO4.5H2O 

†Kvevë mvj‡dU (Cobalt Sulphate) CoSO4.7H2O 
K¨vjwmqvg Av‡qv‡WU  (Cobalt Iodate) CaIO3.6H2O 
†µvwgK †K¬vivBW  (Cromic Chloride) CrCl3.6H2O 

 
727.7775 
127.5000 
050.0000 
025.0000 
005.5000 
002.5375 
000.7850 
000.4775 
000.2950 
000.1275 

 

mvigg© : Avwgl D”P AvYweK IRb wewkó GK ai‡bi RwUi ˆRe †hŠM hv wewfbœ ai‡bi 
A¨vgvB‡bv Gwm‡Wi mgš̂‡q MwVZ| Avwg‡l cÖvq 16% bvB‡Uªv‡Rb _v‡K| wjwcW GK ai‡bi 

ˆRe AYy, hv Kve©b cigvYyi wkKj mgš^‡q MwVZ| †hme d¨vwU GwmW cÖvYx‡`‡n ms‡k­wlZ n‡Z 
cv‡i bv eis evB‡i _‡K Lvev‡ii gva¨‡g mieivn Ki‡Z nq Zv‡`i‡K AZ¨vek¨Kxq d¨vwU 
GwmW e‡j| kK©iv n‡jv Kve©b, nvB‡Wªv‡Rb I Aw·‡R‡bi mgš^‡q MwVZ GKwU †hŠwMK 
Dcv`vb| wewfbœ eq‡mi gv‡Qi Avwgl, Pwe©, kK©iv I LwbR je‡Yi Pvwn`vi cwigvY wewfbœ| 
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cv‡VvËi g~j¨vqb 4.4 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| AZ¨vek¨Kxq A¨vgvB‡bv GwmW †Kvb&wU? 

K) MøyUvwgb 
L) †cÖvwjb 
M) wgw_Iwbb 
N) wmwib 

2|  KLb gv‡Qi Avwg‡li Pvwn`v ZzjbvgyjKfv‡e †ewk? 

K) eo Ae¯’vq  
L) †QvU Ae¯’vq 
M) gvSvwi Ae¯’vq 
N) cÖRbb mg‡q 

3| wb‡Pi †Kvb&wU Lv`¨ ˆZwi‡Z evBÛvi wn‡m‡e KvR K‡i? 

 K) Avwgl 
 L) Pwe© 
 M) óvP© (kK©iv) 
 N) LwbR jeY 

4| gv‡Qi Rb¨ AZ¨vek¨Kxq d¨vwU GwmW KZwU? 

K) wZbwU  
L) `yBwU  
M) PviwU 
N) `kwU 

�
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P‚ovšÍ  g~j¨vqb - BDwbU 4 

msw¶ß I iPbvg~jK cÖkœvejx 

1| wfUvwgb ej‡Z Kx eySvq? wfUvwg‡bi BwZnvm eY©bv Kiæb| 

2| wfUvwg‡bi cÖKvi‡f` wjLyb| 

3| cvwb‡Z ª̀exf‚Z wfUvwgbmg~‡ni bvg wjLyb| 

4| ms‡¶‡c wewfbœ eq‡mi gv‡Qi Avwg‡li Pvwn`v Av‡jvPbv Kiæb| 

5| cvwb‡Z ª̀exf‚Z wfUvwgbmg~‡ni Afv‡e gv‡Q †hme DcmM© †`Lv †`q †m¸‡jv Kx Kx Zv 
wjLyb| 

6| gv‡Qi Rb¨ cÖ‡qvRbxq wewfbœ LwbR je‡Yi ˆRweK Kvh©vejx D‡jøL Kib| 

7| gv‡Qi Rb¨ cÖ‡qvRbxq †MŠY Dcv`vbmg~‡ni bvg wjLyb| 

DËigvjv - BDwbU 4 

cvV  4.1 
1|  M  2| K  3| N  4| M 
 
cvV  4.2 
1| K  2| N  3| K  4| N 
 
cvV  4.3 
1| M  2| K  3| L  4| K 
 
cvV  4.4 
1| M  2| L  3| M  4| K 
 

 

 


