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ˆRe cÖhyw³  
 

f‚wgKv 
g~jv hw` nq `yB gY, Mi“ †_‡K hw` mivmwi cvB bbxnxb `ya, Av‡c‡ji ¯^v` hw` MvR‡i cvB, hw` ¯^v`hy³ kmv 
cvB, †cvKvi Avµgb cÖwZ‡iva ¶gZv m¤úbœ Zzjv MvQ hw` cvB, n¨v, GUv Avgv‡`i Kv‡Q KíKvwnbxi gZ g‡b 
n‡jI GUv wKš‘ Avi KíKvwnbx _vK‡Q bv, ixwZgZ ev¯—e n‡q DV‡Q| 1970 `k‡Ki †Mvovi w`‡K hLb wiKw¯^b¨v›U 
wW.Gb.G-i Kvh©KviY m~Î Avwe®‹…Z nq, ZLbB weÁvbxiv wbwðZ n‡q hvb fwel¨‡Z Zuviv cÖvYxR I Dw™¢` Lv`¨‡K †h 
†Kvb iKgfv‡e cwiewZ©Z Ki‡Z cvi‡eb| cÖK…Zc‡¶ G¸‡jv m¤¢e ev‡qv‡UK‡bvjwR (biotechnology) ev ˆRe 
cÖhyw³i gva¨‡g| 
†Kvb ˆRweK cÖwµqv ev Dnvi Ask we‡kl‡K gvbe Kj¨v‡Y e¨env‡ii cÖhyw³‡K ejv nq ev‡qv‡UK‡bvjwR ev ˆRe 
cÖhyw³ (biotechnology)| ev‡qv‡UK‡bvjRx kãwU me©cÖ_g e¨envi K‡ib nv‡½wiqvb K…wl A_©bxwZwe` KvK© 
B‡iKx (Kark Ereky) 1919 mv‡j| hw`I gvbe mf¨Zvq ˆRe cÖhyw³ Z_v dv‡g©‡›Ukb (fermentation) ev 
MuvRv‡bv cÖwµqvq A¨vj‡Kvnj ˆZwi c×wZ AwZ cÖvPxb, cÖvq cuvP nvRvi eQ‡ii cyivZb| wKš‘ Òev‡qv‡UK‡bvjwRÓ 
†KejgvÎ mËi `k‡Ki ci †_‡K, A_©vr AvYweK RxeweÁv‡bi (molecular biology) Kjv‡KŠkj I AvaywbK 
wk‡í Zv‡`i cÖ‡qvM cÖmvi jv‡fi d‡j eûjfv‡e cÖPwjZ n‡q‡Q| 
AvaywbK weÁvb gvbe Kj¨v‡Y Rxe‡K e¨envi Kivi Kjv‡KŠkj G‡Ki ci GK Avwe®‹vi K‡i P‡j‡Q| Gi Øviv 
Avgiv cvw”Q, bZzb AwaK djbhy³ dmj Dw™¢`, cwi‡ek n‡”Q `~lYgy³, gvbe mgvR wewfbœ ai‡Yi †ivM †_‡K gyw³ 
cv‡”Q| 
gvbyl Rx‡ei DrcwË mÜv‡b memgq e¨vKzj, Avi GKvRwU Ki‡Z †h‡q, Zviv †R‡b‡Q RxweZ †Kv‡li MVb cÖwµqv, 
wewfbœ As‡ki KvRmn G‡`i AYy ch©v‡qi MVb cÖK…wZ (ultrastucture) I Dcv`vb m¤ú‡K©| Gici ïi“ nq †Kvl 
†_‡K †Kvl ‰Zix, Z_v Rxe ˆZix cÖhyw³i D™¢veb| Avi GUv Ki‡Z †h‡q Avwef©ve N‡U wUmy¨ KvjPvi cÖhyw³i| 
Dw™¢‡` wUmy KvjPv‡ii gva¨‡g GK ev GKvwaK †Kvl †_‡K cÖ_‡g ¸”Q‡Kvl ev K¨vjvm m„wó Ges c‡i ¯^qsm¤ú~Y© 
Dw™¢` ˆZixi d‡j Pviv Drcv`‡b ex‡Ri cÖ‡qvRbxqZv A‡bKUv K‡g G‡m‡Q| 
cÖhyw³ ev¯—evq‡b AbyRx‡ei e¨envi e¨vcK| AYyRxe e¨envi K‡i eR©¨ c`v_© †_‡K ev‡qvM¨vm, †cÖvwUb I cvwb 
†kvab c×wZ eZ©gv‡b Avwe®‹…Z n‡q‡Q| GQvov AYyRxe e¨envi Øviv wewfbœ cÖKvi †ivM cÖwZ‡ivaK wUKv, 
A¨vw›Uev‡qvwUK, wewfbœ GbRvBg BZ¨vw` ˆZwi m¤¢e n‡q‡Q| 

G BDwbUwU 6 wU cv‡V wef³ Kiv n‡q‡Q| cvV¸wj wbæiƒc- 
cvV- 1 t ˆRe cÖhyw³ I wUmy¨ KvjPvi 
cvV- 2 t ev‡qvM¨vm (Bio-Gas) 
cvV- 3 t GbRvBg I `y»RvZ `ªe¨ 
cvV- 4 t cwi‡ek I ˆRe cÖhyw³ 
cvV- 5 t wUKv I A¨vw›Uev‡qvwUK 
cvV- 6 t wRb cÖhyw³ 

cvV- 1t ˆRe cÖhyw³ I wUmy¨ KvjPvi 
G cvV †k‡l Avcwb 
♦ ˆRe cÖhyw³i msÁv w`‡Z cvi‡eb| 
♦ wUmy¨ KvjPvi wK Zv e¨vL¨v Ki‡Z cvi‡eb| 
♦ wUmy¨ KvjPvi cÖhyw³i msw¶ß eY©bv w`‡Z cvi‡eb| 
♦ Dw™¢` cÖRbb I DbœZ RvZ D™¢ve‡b wUmy¨ KvjPvi cÖhyw³i f‚wgKv D‡j−L Ki‡Z cvi‡eb| 



GBPGmwm †cÖvMÖvg 

BDwbU Ewbk 390 

ˆRe cÖhyw³ ev ev‡qv‡UK‡bvjwR (Biotechnology)  

ˆRe cÖhyw³ n‡”Q Ggb GKwU ˆRweK cÖwµqv ev Dnvi Ask we‡kl, hvi gva¨‡g gvbe Kj¨vYKi †Kvb e¯‘ ev Dcv`vb 
ˆZwi Kiv m¤¢e| cÖK…Zc‡¶ ˆRe cÖhyw³ cÖmvi jvf K‡i mËi `k‡Ki ci †_‡K, hLb AvYweK RxeweÁv‡bi wewfbœ 
Kjv‡KŠkj AvaywbK wkí e¨e¯’vq e¨eüZ n‡Z _v‡K| 

msÁv t ˆRe cÖhyw³ ev ev‡qv‡UK‡bvjwR n‡”Q Ggb GKUv c×wZ ev †KŠkj, hvi gva¨‡g †Kvb Rxe ev Rxweq 
Dcv`vb e¨env‡ii Øviv gvbe Kj¨v‡b wewfbœ cÖKvi DcKvix ev e¨envi Dc‡hvMx e¯‘ ev Dcv`vb ˆZix Kiv nq| 

wUmy¨ KvjPvi ev wUmy¨ Avev` (Tissue Culture)  

Rxe‡`‡ni MVb I Kvh©KvwiZvi GKK‡K †Kvl e‡j| Rxe‡`n GK ev GKvwaK †Kvl Øviv MwVZ| DrcwËMZ fv‡e 
GKB KvR K‡i Ggb ai‡Yi mg ev wfbœ AvK…wZi †Kvl mgwó‡K wUmy¨ (tissue) e‡j| G wUmy¨‡K RxevYy gy³ †Kvb 
cywóhy³ wgwWqv‡g (nutrient medium) Pvl I e„w× Kiv‡K ms‡¶‡c wUmy¨ KvjPvi (tissue culture) e‡j| wUmy¨ 
KvjPvi Dw™¢` weÁv‡bi GKwU bZzb kvLv Ges G kvLvi mv‡_ Ab¨vb¨ kvLvmg~n †hgb- Dw™¢` cÖRbb, eskMwZwe`¨v, 
kvixiwe`¨v, å�Ywe`¨v BZ¨vw` A½vw½fv‡e RwoZ| 

msÁv t Dw™¢‡`i †Kvb wefvRb¶g wew”Qbœ Ask †hgb- kxl©gyKzj, K¶gyKzj, KwPcvZv, cÎe„š—, civMavbx, å�Y, 
wW¤^K BZ¨vw`‡K ev G‡`i GKK †Kvl ev †Kvl mgwó‡K RxevYygy³ cywóea©K gva¨‡g KvjPvi ev Avev` Kiv‡K wUmy¨ 
KvjPvi (tissue culture) e‡j| wUmy¨ KvjPvi c×wZi gva¨‡g Dwj−wLZ wUmy¨ †_‡K AwaK msL¨K bZzb Pviv Dw™¢` 
Drcv`bB wUmy¨ KvjPvi cÖhyw³i cÖv_wgK D‡Ïk¨| 
wUmy¨ KvjPvi ˆRe cÖhyw³i GKwU bZzb gva¨g n‡jI, B‡Zvg‡a¨ G cÖhyw³ Øviv Dw™¢` cÖRbb, Dw™¢` Drcv`b I 
Dw™¢‡`i gvb Dbœq‡bi e¨vcK mdjZv G‡m‡Q| eZ©gv‡b wewfbœ cÖKvi Dw™¢‡`i wUmy¨ KvjPvi c×wZ wb‡q e¨vcK 
M‡elYv Pj‡Q Ges Gme M‡elYvjä djvdj gvbe Kj¨v‡Y e¨eüZ n‡”Q| G cÖhyw³i gva¨‡g c„w_exi wewfbœ DbœZ 
I Dbœqbkxj †`‡k evwbwR¨Kfv‡e Dw™¢` Pviv Drcv`b Kiv n‡”Q| d‡j wUmy¨ KvjPvi c×wZ B‡Zvg‡a¨ G mg¯— 
†`‡ki A_©bxwZ‡Z we‡kl Ae`vb ivL‡Q| 
wUmy¨ KvjPvi cÖwµqvq GKwU †Kvl, †Kvl¸”Q ev wUmy¨, GKwU m¤ú~Y© A½ ev m¤ú~Y© GK‡Kvlx Rxe KvjPvi Kiv hvq, 
A_©vr wUmy¨ KvjPv‡ii A_© e¨vcK| e¨envwiK `„wó‡Kvb †_‡K wePvi Ki‡j wUmy¨ KvjPvi c×wZ wewfbœ cÖK…wZi n‡Z 
cv‡i| †hgb- 
• KvÛvMÖ KvjPvi (Shoot-tip culture) 

• fvRK Kjvi KvjPvi (Meristem culture) 

• g~‡ji KvjPvi (Root culture) 

• K¨vjvm KvjPvi (Callus culture) 

• civMavbx ev civM‡iYy KvjPvi (Anther or pollen) 

• å�Y KvjPvi (Embryo culture) BZ¨vw`| 

wUmy¨ KvjPvi cÖhyw³ (Tissue culture technology)  

wb‡P wUmy¨ KvjPvi cÖhyw³ ms‡¶‡c Av‡jvPbv Kiv n‡jv- 
(1)  wUmy¨ KvjPv‡ii Rb¨ cÖv_wgKfv‡e GKwU KvjPvi wgwWqvg ˆZixi cÖ‡qvRb nq| G‡¶‡Î D³ KvjPvi 

wgwWqv‡g, Dw™¢‡`i cywó I e„w×i Rb¨ cÖ‡qvRbxq mKj Dcv`vb hy³ Kiv nq| A_©vr wewfbœ ai‡Yi gyL¨ I 
†MŠY Dcv`vb (macro and micro elements), wfUvwgb, my‡µvR, dvB‡Uvni‡gvb BZ¨vw` KvjPvi 
wgwWqv‡g _vKv Avek¨K| 

(2)  D³ KvjPvi wgwWqvg‡K †U÷wUDe ev KwbK¨vj d¬v‡· wb‡q RxevYygy³ (A‡Uv‡K¬‡fi mvnv‡h¨) Kiv nq| 
(3)  Dw™¢‡`i †h wbw`©ó Ask ev A½ KvjPvi Kiv n‡e, cÖ‡qvRb n‡j †mUv‡K RxevYygy³ Kiv nq| AZ:ci D³ 

Dw™¢`vsk‡K ˆZixK…Z wgwWqvghy³ †U÷ wUDe ev KwbK¨vj d¬v‡· wbw`©ó Av‡jv I ZvcgvÎvq †i‡L †`Iqv nq| 
c‡i KvjPv‡ii cÖK…wZi Dci wbf©i K‡i, KvjPvi Kiv wUmy¨‡Z cwieZ©b †`Lv †`q| wgwWqv‡g ¯’vwcZ wUmy¨ evi 
evi wefvR‡bi gva¨‡g cÖ_‡g A‡bK¸wj AvKviwenxb wUmy¨¸”Q ˆZix K‡i, G‡K K¨vjvm (callus) e‡j| c‡i 
K¨vjvm †_‡K ax‡i ax‡i Pviv Dw™¢‡`i m„wó nq| 
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(4)  G Drcvw`Z bZzb Pviv Dw™¢‡` g~j m„wó bv n‡j, wbw`©ó D”PZv jv‡fi ci KvÛ¸wj‡K KvjPvi †_‡K Avjv`v 
K‡i bZzb g~j Drcv`bKvix wgwWqv‡g ¯’vcb K‡i †i‡L †`Iqv nq| 

(5)  wbw`©ó mgq ci D³ Pviv Dw™¢‡` bZzb g~j m„wó nq Ges c~Y©v½ Pviv Dw™¢‡` cwiYZ nq| 
(6)  c~Y©v½ Pviv Dw™¢` Drcv`‡bi ci, G‡K KvjPvi wgwWqvg †_‡K Avjv`v K‡i †QvU gvwUi cU ev cv‡Î -Gi Pvl 

Kiv nq| 
(7)  †QvU cv‡Î Dw™¢` mdjfv‡e Rb¥v‡bvi ci, D³ Dw™¢`‡K gvV ch©v‡q Pvl Kiv nq| 

[Dc‡iv³ wPmy¨ KvjPvi c×wZ cÖ‡qvM †f‡` wfbœ n‡Z cv‡i|] 

wPÎ 19.1 t wUmy¨ KvjPvi cÖwµqvi wewfbœ ch©vq| 

eZ©gv‡b wUmy¨ KvjPvi cÖhyw³‡K wewfbœ cÖKvi M‡elYvq e¨envi Kiv n‡”Q| D‡Ïk¨‡f‡` wUmy¨ KvjPvi cÖ‡qvM c×wZ 
wfbœZi nq| wUmy¨ KvjPv‡ii D‡Ï‡k¨i Dci wbf©i K‡i; †Kvb Dw™¢` †_‡K †Kvb ai‡Yi wUmy¨ †bIqv n‡e Ges 
Zv‡`i e„w×i Rb¨ †Kvb ai‡Yi wgwWqvg e¨envi Kiv n‡e| 

Dw™¢` cÖRbb I DbœZ RvZ D™¢ve‡b wUmy¨ KvjPvi cÖhyw³ 
ev‡qv‡UK‡bvjwR ev ˆRe cÖhyw³ cÖ‡qvM K‡i K…wl‡Z h‡_ó DbœwZ m¤¢e n‡q‡Q| GLb Dw™¢` †Kvl ev wUmy¨ †_‡K wUmy¨ 
KvjPvi cÖwµqvq m¤ú~Y© bZzb Dw™¢` m„wó Kiv n‡”Q| 
wUmy¨ KvjPvi cÖhyw³ Avwe®‹v‡ii ci †_‡K Dw™¢` cÖRb‡bi †¶‡Î A‡bK mgm¨vi mgvavb m¤¢e n‡q‡Q| B‡Zvg‡a¨ G 
c×wZ cÖ‡qv‡Mi gva¨‡g Dw™¢` cÖRbbwe`iv e¨vcK mdjZv AR©b K‡i‡Qb| we‡kl K‡i exR Drcv`‡b A¶g 
Dw™¢‡`i †¶‡Î, wUmy¨ KvjPvi cÖwµqvi gva¨‡g Pviv Drcv`b m¤¢e| 

we‡kl ˆewkó¨hy³ Dw™¢` (†hgb- dzj, dj, km¨, Ilya Drcv`bKvix Dw™¢`) Gi Pvwn`v wek¦e¨vcx| GgZve¯’vq 
GKgvÎ wUmy¨ KvjPvi cÖhyw³i gva¨‡g ¯^í mg‡q, ¯^í e¨‡q I ¯^í cwim‡i AwaK Pviv Drcv`b m¤¢e| 
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G cÖhyw³‡K evwbwR¨Kfv‡e Kv‡R jvwM‡q AwK©W, M−vwWIjvm, wUDwjc I wjwjmn eû dzj I dj Drcv`bKvix Dw™¢` 
Avev‡`i gva¨‡g K…wl wk‡í GK wec−‡ei m¤¢e n‡q‡Q| 
†gwi‡÷g ev fvRK wUmy¨i KvjPviI wUmy¨ KvjPvi cÖhyw³i GKwU D‡j−L‡hvM¨ w`K| Dw™¢‡`i kxl© gyKz‡ji AMÖfv‡Mi 
wUmy¨‡K †gwi‡÷g ev fvRK wUmy¨ ejv nq| †gwi‡÷g ev fvRK wUmy¨ AÂ‡ji †Kvl¸wj GZ `ª“Z wefvwRZ nq †h, 
†mUv †ivM-RxevYygy³ _v‡K| ZvB †Kvb Dw™¢‡`i †gwi‡÷g KvjPv‡ii gva¨‡g bZzb †ivMgy³ Dw™¢` cvIqv AwaKZi 
mnR| 
civMavbx ev civM‡iYy KvjPvi -Gi gva¨‡g n¨vc−‡qW (n) Dw™¢` Drcv`b m¤¢e| Dw™¢` cÖRb‡bi †¶‡Î n¨vc−‡qW 
Dw™¢`mg~n AwZ cÖ‡qvRbxq| cÖPwjZ mvaviY Dw™¢` cÖRbb c×wZ‡Z wewfbœ Dw™¢‡`i †¶‡Î cÖZ¨vwkZ †nv‡gvRvBMvm 
jvBb (homogygous line) cvIqv A‡bK mgq mv‡c¶| wKš‘ civM‡iYy ev civMavbx KvjPv‡ii gva¨‡g n¨vc−‡qW 
Dw™¢` Drcv`b m¤¢e n‡j †mUv †_‡K mn‡RB cÖZ¨vwkZ wWc−‡qW (2n) Dw™¢` cvIqv hvq| 
h_vhZ msi¶‡Yi Afv‡e c„w_ex †_‡K A‡bK g~j¨evb Dw™¢` wPiZ‡i wbwðý n‡q hv‡”Q| G mg¯— wejyßcÖvq Dw™¢`‡K 
wejywßi nvZ †_‡K i¶v Kiv AwZ Ri“ix Ges GRb¨ wUmy¨ KvjPvi cÖhyw³B n‡”Q Dchy³ gva¨g| †Kbbv G c×wZ‡Z 
¯^í mg‡q Ges ¯^í e¨‡q Dwj−wLZ Dw™¢` †_‡K AwaK Pviv Dw™¢` Drcv`b m¤¢e| 
å�Y KvjPvi n‡jv wUmy¨ KvjPvi cÖhyw³i Avi GKwU we‡kl w`K| å�Y KvjPvi cÖwµqvq Dw™¢` cÖRbb we`¨vi 
A‡bK mgm¨v mgvavb n‡q‡Q| we‡kl K‡i Avš—:cÖRvwZK msKivq‡bi (inter species hybridization) †¶‡Î 
å�Y c~Y©Zv jvf K‡i bv, d‡j msKi Dw™¢` cvIqv hvq bv| Gme †¶‡Î msivq‡bi ci å�Y KvjPvi Kiv nq| d‡j 
å�Y Avi bó n‡Z cv‡i bv Ges cieZ©x‡Z å“Y weKv‡ki d‡j bZzb c~Y©v½ msKi Dw™¢‡`i m„wó nq| Gfv‡e Drcbœ 
msKi Dw™¢‡`i mvnv‡h¨ DbœZ Rv‡Zi Dw™¢` Drcv`b Kiv hvq| A‡bK Dw™¢` cÖRvwZ †hŠb Rb‡b A¶g (sexual 

incompatible)| G‡¶‡Î D³ Dw™¢‡`i †cÖv‡Uvc−v÷ ms‡hv‡Mi gva¨‡g msKivqb m¤¢e n‡q‡Q| G cÖwµqvq m„ó 
msKi (hybrid) Dw™¢` †_‡K ¯^vfvweK Dw™¢` Drcv`b m¤¢eci n‡q‡Q| 
GKB wUmy¨ KvjPv‡i m„ó Dw™¢`mg~‡ni g‡a¨ †R‡bwUK ˆewk‡ó¨i wewfbœZv †`Lv hvq| G‡K †mvgv‡K¬vbvj wfbœZv ev 
f¨vwi‡qkb (soma clonal variation) e‡j| Giƒc †mvgv‡K¬vbvj †fwi‡qkb‡K Kv‡R jvwM‡q DbœZ I KvswLZ 
ˆewkó¨ (†hgb- AwaK cywó gvb, †ivM cÖwZ‡ivax) m¤úbœ Dw™¢` cÖRvwZ Drcv`b m¤¢e n‡q‡Q| 
 

mvims‡¶c 
♦ †Kvb Rxe ev Rxe Ask‡K gvbe Kj¨v‡Y cÖ‡qv‡Mi cÖhyw³‡K ˆRe cÖhyw³ ev Biotechnology e‡j| 
♦ Dw™¢‡`i †Kvb wefvRb¶g wew”Qbœ Ask RxevYygy³ cywóea©K wgwWqv‡g Avev` Kiv‡K wUmy¨ KvjPvi (tissue 

culture) e‡j| 
♦ wUmy¨ KvjPvi cÖwµqvq GKwU Dw™¢`vsk †_‡K AwZ ¯^í mg‡q, ¯^í e¨‡q Ges ¯^í cwim‡i AwaK msL¨K Pviv 

Dw™¢` Drcv`b m¤¢e| 
♦ wUmy¨ KvjPvi cÖwµqvq DbœZ Rv‡Zi Dw™¢` Drcv`b m¤¢e| 

cv‡VvËi g~j¨vqb- 1 
mwVK DËiwUi cv‡k wUK (√) wPý w`b| 
1|  ‰Re-cÖhyw³ ev ev‡qv‡UK‡bvjwR KZ `k‡K e¨cKZv jvf K‡i| 
 K. lv‡Ui `k‡K  L. Avwki `k‡K 
 M. mË‡ii `k‡K  N. beŸB -Gi `k‡K 
2|  wUmy¨ KvjPvi cÖhyw³i cÖv_wgK D‡Ïk¨ wK? 
 K. DbœZ gv‡bi exR Drcv`b Kiv  L. bZzb wUmy¨ Drcv`b Kiv 
 M. bZzb wUmy¨ m„wó Kiv  N. wefvRb¶g A½ †_‡K bZzb Pviv Drcv`b Kiv 
3|  †KvbwU wUmy¨ KvjPvi cÖhyw³ bq? 
 K. C÷ KvjPvi  L. civM‡iYy KvjPvi 
 M. K¶gyKzj KvjPvi  N. K¨vjvm KvjPvi 
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cvV 2 t ev‡qvM¨vm (Bio-Gas) 

D‡Ïk¨ 
G cvV †k‡l Avcwb 
♦ ev‡qvM¨vm wK Zv ej‡Z cvi‡eb| 
♦ ev‡qvM¨vm ˆZwi c×wZ eY©bv Ki‡Z cvi‡eb| 
♦ ev‡qvM¨v‡mi e¨envi D‡j−L Ki‡Z cvi‡eb| 

gvbeRxe‡b R¡vjvbxi ¸i“Z¡ Acwimxg| A‡bK hyM Av‡M †_‡K Avgv‡`i †`‡k ivbœvevbœvi Kv‡R, KjKviLvbvq, B‡Ui 
fvUvq, wewfbœ wkíRvZ `ªe¨ Drcv`‡b R¡vjvbx wn‡m‡e KvV e¨eüZ n‡q Avm‡Q| d‡j ebR m¤ú` I MÖvgxb MvQcvjv 
DRvo n‡q cÖvK…wZK cwi‡ek fvimvg¨nxb n‡q co‡Q| Kv‡Vi R¡vjvbxi weKí n‡jv Rxevk¥ R¡vjvbx h_v- LwbR †Zj, 
LwbR Kqjv I cÖvK…wZK M¨vm BZ¨vw`| evsjv‡`‡k Ghver cÖvß I AvnwiZ Rxevk¥ R¡vjvbxi g‡a¨ cÖvK…wZK M¨vmB 
D‡j−L‡hvM¨| wm‡j‡Ui nwicy‡i †Zj cÖvwßi d‡j G‡¶‡Î wKQy D¾¡j m¤¢vebv †`Lv w`‡q‡Q| GQvov AviI bZzb 
bZzb RvqMvq cÖvK…wZK M¨v‡mi mÜvb cvIqv hv‡”Q| Z‡e Awbqwš¿Z RbmsL¨vi G‡`‡k R¡vjvbxi mvwe©K Afve 
i‡q‡Q Ges w`b w`b G Afve e„w× cv‡”Q| d‡j M„n¯’vjx‡Z Ges †Kvb †Kvb wk‡í (†hgb- B‡Ui fvUv) I evwY‡R¨i 
†¶‡Î KvVB cÖavb R¡vjvbx| ZvB †`‡k cÖ‡qvRbxq cwigvb Dchy³ R¡vjvbx bv _vKvq me‡P‡q †ekx ¶wZMÖ¯’ n‡”Q 
†`‡ki ebR m¤ú`| 
M„n¯’vwji ivbœv-evbœvi Rb¨ cÖ‡qvRb R¡vjvwbi| GwU Avgv‡`i wbZ¨ w`‡bi cÖ‡qvRb| XvKv kn‡i eZ©gv‡b ivbœvi Kv‡R 
R¡vjvwb wn‡m‡e e¨eüZ n‡”Q cÖvK…wZK M¨vm| wKš‘ hyM hyM a‡i evsjv‡`‡ki MÖvgvÂ‡j ivbœv-evbœvi Kv‡R KvV, Lo-
KzUv, bvov, ïK‡bv †Mvei BZ¨vw` R¡vjvbx wn‡m‡e e¨eüZ n‡q Avm‡Q| eZ©gv‡b cÖwZ eQi cÖvq 107 †KvwU gY, Gme 
cÖPwjZ R¡vjvbx e¨eüZ n‡”Q| R¡vjvwb wn‡m‡e KvV e¨env‡ii d‡j MÖvgvÂ‡ji MvQcvjv µgvš^‡q DRvo n‡q hv‡”Q| 
Gi Øviv Avgiv ïay ebR m¤ú`B nvivw”Q bv, G‡Z Avgv‡`i AvenvIqv‡ZI co‡Q gvivZ¡K ¶wZKi cÖfve| 
evsjv‡`k K…wl cÖavb †`k, G‡`‡ki Avwk kZvsk †jvK K…wlRxwe| c~‡e© K…l‡Kiv ˆRe mvi wn‡m‡e cuPv †Mvei, bvov, 
Lo-KzUv BZ¨vw`‡K e¨envi KiZ, ZLb Rwgi De©iv kw³ †ekx wQj| wKš‘ eZ©gv‡b †Mvei, bvov I Lo-KzUv 
BZ¨vw`‡K R¡vjvbx wn‡m‡e e¨env‡ii d‡j, K…wl Rwg¸wj cÖvK…wZK ˆRe mvi †_‡K ewÂZ n‡q De©iZv nviv‡”Q| 
GQvov Avgv‡`i RbmsL¨v w`b w`b e„w× cvIqvq R¡vjvwb msKU †e‡o hv‡”Q| GLbB †Kvb weKí R¡vjvbxi mÜvb Kiv 
AwZ Ri“ix, Zv bvn‡j A`~i fwel¨‡Z Avgv‡`i Rxeb-hvcb msKUvcbœ n‡q DV‡e| 

ev‡qvM¨vm 
†Mvei I Ab¨vb¨ cuPbkxj c`v_© evZv‡mi Abycw¯’wZ‡Z (Aevqexq Ae¯’vq) cuPv‡bvi d‡j †h eY©nxb R¡vjvwb M¨vm 
ˆZix nq, Zv‡K ev‡qvM¨vm e‡j| ev‡qvM¨v‡m kZKiv 60-70 fvM wg‡_b _v‡K, ZvB G‡K R¡vjvwb wn‡m‡e e¨envi 
Kiv hvq| wg‡_b Qvov ev‡qvM¨v‡m _v‡K g~jZ: Kve©b WvB A·vBW (CO2)| mvaviYZ Aevqexq e¨vK‡Uwiqvi 
Kvh©KvwiZvq †Mvei I Ab¨vb¨ AveR©bv cu‡P ev‡qvM¨vm m„wó nq| G M¨vm Drcv`‡bi ci Aewkó Ask DbœZ gv‡bi 
mvi wn‡m‡e e¨eüZ nq| 

ev‡qvM¨vm ˆZwi c×wZ 
ev‡qvM¨vm Drcv`b Ki‡Z n‡j cÖ_‡gB ˆZwi Ki‡Z n‡e `yN©Ubvgy³ GjvKvq ev‡qvM¨vm c−v›U| G c−v‡›U `yM©Ü ev 
gkv-gvwQi Dc`ª‡ei m¤¢vebv bv _vKvq GwU ivbœvN‡ii Kv‡QB evbv‡bv †h‡Z cv‡i| Aek¨ j¶¨ ivL‡Z n‡e †h, Gi 
Lye wbK‡U eo †Kvb MvQ bv _v‡K; ZvQvov eo MZ©, b`x ev Lvj BZ¨vw`i wbK‡UI G c−v›U ¯’vcb wVK n‡e bv| 
c„w_exi wewfbœ †`‡k mvaviYZ `yg‡W‡ji c−v›U Pvjy Av‡Q| h_v- 
♦ w¯’i †Wvg g‡Wj (Fixed dome model) Ges 
♦ fvmgvb †Wvg g‡Wj (Floating dome model)| 

evsjv‡`k weÁvb I wkí M‡elYv cwil` (BCSIR) w¯’i †Wvg g‡Wj‡K evsjv‡`‡ki Rb¨ Av`k© wn‡m‡e wbe©vPb 
K‡i‡Q| 
wb‡P w¯’i‡Wvg ev‡qvM¨vm c−v›U m¤ú‡K© Av‡jvPbv Kiv n‡jv- 
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w¯’i †Wvg ev‡qvM¨vm c−v›U 
ev‡qvM¨v‡mi Òw¯’i †Wvg g‡WjÓ c−v‡›Ui wZbwU Ask _v‡K| h_v- 
1. WvB‡R÷vi 
2. nvBWªwjK †P¤^vi I 
3. Bb‡jU U¨vsK 

(1) WvB‡R÷vi 
WvB‡R÷vi n‡jv GKwU eo AvqZb wewkó Kzqv| GwUi e¨vm n‡e 260 †m.wg. Ges MfxiZv n‡e 221 †m.wg.| Kzqvi 
Zj‡`k nvwoi Zj‡`‡ki g‡Zv Aa©‡MvjvK…wZ n‡e Ges †K›`ª we›`y n‡Z Av‡P©i D”PZv n‡e 3 †m.wg.| Gici `yigyR 
K‡i k³ K‡i wb‡Z nq| Kzqvi Zj‡`‡k 7.5 †m.wg. cyi“ BU wewQ‡q Zvi Dci 7.5 †m.wg. cyi“ XvjvB (wm‡g›U : 
evjy : †Lvqv = 1 : 3 : 6) w`‡Z n‡e| Gici Kzqvi Pvwiw`‡K 221 †m.wg. e¨vm wewkó †MvjvK…wZ 12.5 †m.wg. cyi“ 
B‡Ui †`qvj w`‡Z n‡e| †`qv‡ji D”P �Zv 15 †m.wg. n‡j GKw`‡K nvBWªwjK †P¤^v‡ii gy‡Li Rb¨ 91 †m.wg  91 
†m.wg Ges Gi D‡ëv w`‡K Bb‡jU cvBc emvevi Rb¨ 20 †m.wg × 25 †m.wg. Muvaywb †Lvjv ivL‡Z n‡e| Bb‡jU 
cvBc (RRC = iW&, Kb&wµU, wm‡g›U ev wcwfwm cvBc) n‡e 15 †m.wg e¨vm wewkó Ges G‡K †`Iqv‡ji ms‡M 
AvbygvwbK 300 †KvY K‡i emv‡Z n‡e| 

wPÎ 19.2 t w¯’i‡Wvg ev‡qvM¨vm c−v›U 

†`qv‡ji KvR †gvU 106 †m.wg. n‡j AvDU‡jU †Wv‡ii KvR †kl n‡e| c‡i AvDU‡jU †Wv‡ii Dci AviI 30 
†m.wg. ch©š— †Mu‡_, †`qv‡ji Dc‡i 7.5 †m.wg. (Xvjv‡qi AbycvZ = 1 t 2 t 4) cyi“ XvjvB w`‡Z n‡e| G Xvjv‡qi 
Dci 7.5 †m.wg cyi“ B‡Ui Muv_ywb w`‡q 45 †m.wg. AvP© D”PZv (wfZ‡ii As‡k) wewkó M¤^yR AvK…wZi †Wvg ˆZwi 
Ki‡Z n‡e| 
†Wv‡gi †kl gv_vq M¨vm wbM©g‡bi Rb¨ GKwU 1.27 †m.wg. e¨vm wewkó 25 †m.wg. j¤^v wR. AvB cvBc Lvovfv‡e 
emv‡Z n‡e| wR.AvB cvB‡ci Dcwifv‡M GKwU M¨vm evj¦ mshy³ Ki‡Z n‡e| †`qv‡ji wfZ‡ii Mv‡Î AvDU‡jU 
†Wv‡ii DcwifvM ch©š— 1.27 †m.wg. (wm‡g›U : evjy = 1 : 4 Abycv‡Z) cyi“ c−vóvi Ki‡Z n‡e| AvDU‡jU †Wv‡ii 
DcwifvM †_‡K †Wv‡gi wfZ‡ii m¤ú~Y© Ask (M¨vm †P¤^vi) 1:3, 1:2, 1:1 (wm‡g›U:evjy) Abycv‡Z wZbevi c−vóvi 
Ki‡Z n‡e| wKDwis Gi ci wfZ‡ii †Wvgmn AvDU‡jU †Wvi ch©š— †`qv‡ji ïKbv Ae¯’vq 1 wg.wg. cyi“ †gvg ev 
wmwj‡KU cÖ‡jc w`‡Z n‡e| †Wv‡gi Dc‡ii m¤ú~Y© Ask Ges AvDU‡jU †Wv‡ii Dci †_‡K M¨vm †P¤^v‡ii evB‡ii 
Ask 5 †m.wg. wmwm Xvjv‡qi ci wbU wdwbwks K‡i wb‡Z n‡e| 

(2) nvBWªwjK †P¤^vi 
WvB‡R÷v‡ii mv‡_ GKcv‡k nvBWªwjK †P¤^vi ˆZix Ki‡Z n‡e| nvBWªwjK †P¤^vi ˆZwi Ki‡Z 12.5 †m.wg. cyi“ 
B‡Ui Muv_ywb w`‡q 76 †m.wg. ˆ`N©¨ × 91 †m.wg. cÖ¯’ × 129 †m.wg. D”PZv wewkó GKwU AvDU‡jU c¨v‡mR Ges 
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AvDU‡jU c¨v‡m‡Ri Dc‡i 213 †m.wg. ˆ`N©¨ × 152 †m.wg. cÖ¯’ × 45 †m.wg. D”PZv wewkó GKwU AvqZKvi 
nvBWªwjK †P¤^vi ˆZwi Ki‡Z n‡e| †`qv‡ji D”PZv 45 †m.wg. n‡j Dc‡ii w`‡K GKUv Ifvi‡d¬v cvBc emv‡Z 
n‡e ev †Lvjv c_ ivL‡Z n‡e| nvBWªwjK †P¤^v‡ii wfZ‡ii w`‡K c−v÷vi (wm‡g›U:evjy = 1:4 Abycv‡Z) Ki‡Z 
n‡e| Ifvi‡d¬v cvB‡ci Dc‡i Av‡iv 7.5 †m.wg. Muv_ywb w`‡Z n‡e| nvBWªwjK †P¤^v‡ii Dc‡ii Ask úve ev wUb 
w`‡q XvK‡Z n‡e| 

(3) Bb‡jU U¨vsK 
12.5 †m.wg. cyi“ B‡Ui Muv_ywb w`‡q Bb‡jU U¨vsK ˆZwi Kiv nq| Bb‡jU cvB‡ci gy‡L 60 †m.wg. × 60 †m.wg. × 
60 †m.wg. gv‡ci GKwU U¨vsK ˆZwi Kiv nq| U¨s‡Ki wfZi I evB‡ii Ask fvjfv‡e c−v÷vi Ki‡Z n‡e| 
WvB‡R÷vi, nvBWªwjK †P¤^vi Ges Bb‡jU U¨vsK ˆZwii ci c−v‡›Ui Pvicv‡k evwj I gvwU w`‡q Ggbfv‡e fivU 
Ki‡Z n‡e †hb, †Wv‡gi DcwifvM ch©š— gvwUi wb‡P _v‡K| 
Bb‡jU U¨vs‡Ki gva¨‡g KuvPvgvj †`Iqv nq| WvB‡R÷v‡i M¨vm ˆZwi nq Ges nvBWªwjK †P¤^v‡ii gva¨‡g AvDU 
†jU w`‡q cwiZ¨³ Ask (ˆRe mvi) evB‡i †bIqv nq| 
c−v›UwU Pvjyi c~‡e© 1.5 - 2 Ub KuvPvgvj Z_v †Mvei, nuvm-gyiwMi gj, gvby‡li gj BZ¨vw` cÖ‡qvRb| KuvPvgvj I 
cvwbi AbycvZ n‡e wbæiƒc- 
†Mvei:cvwb = 1:1 
nvm-gyiwMi gj:cvwb = 1:2 
j¶¨ ivL‡Z n‡e †hb, eo gvwUi PvKv, cv_i, evwj, LoKzUv BZ¨vw` Bb‡j‡Ui gva¨‡g Kzqv‡Z bv hvq| 

ev‡qvM¨v‡mi e¨envi 
ev‡qvM¨vm wewfbœ Kv‡R e¨envi Kiv hvq| h_v- 
1. G M¨vm w`‡q ivbœv-evbœv Kiv hvq| 
2. g¨v›Uj †R¡‡j n¨vRvK jvB‡Ui gZ Av‡jv cvIqv hvq| 
3. †Rbv‡iU‡ii mvnv‡h¨ we`y¨r Drcv`b K‡i jvBU, d¨vb, †iwWI, †Uwjwfkb BZ¨vw` Pvjv‡bv hvq Ges ˆe`y¨wZK 

evj¦ R¡vjv‡bv hvq| 
4. cv‡¤úi mvnv‡h¨ Rwg‡Z cvwb †mP Kiv hvq| 
5. G M¨vm w`‡q Mvwo Pvjv‡bv hvq| 
6. G M¨vm w`‡q wd«R I BbwKD‡eUi Pvjv‡bv hvq| 

ev‡qvM¨vm †iwmwWD -Gi e¨envi 
ev‡qvM¨vm ˆZwii mgq †iwmwWD (Aewkóvsk) wbæwjwLZ Kv‡R e¨envi Kiv †h‡Z cv‡i- 
1. DbœZgv‡bi ˆRe mvi wn‡m‡e Rwg‡Z e¨envi Kiv hvq| 
2. gv‡Qi Lv`¨ wn‡m‡e e¨envi Kiv hvq| 
3. gvki“g Pvl Kiv hvq| 
4. gy³v Pv‡l e¨envi Kiv hvq| 
 

mvims‡¶c 

♦ †Mvei I wewfbœ cuPbkxj c`v_© Aevqexq Ae¯’vq cuP‡bi d‡j †h eY©nxb M¨vm cvIqv hvq, Zv‡K ev‡qvM¨vm 
e‡j| 

♦ ev‡qvM¨v‡m kZKiv 60-70 fvM wg‡_b _v‡K| 
♦ ev‡qvM¨vm ˆZwii `ywU g‡Wj cÖPwjZ Av‡Q| h_v- (1) w¯’i †Wvg g‡Wj I (2) fvmgvb †Wvg g‡Wj| 
♦ cÖvK…wZK M¨v‡mi b¨vq ev‡qvM¨vm wewfbœ Kv‡R e¨envi Kiv hvq| 
♦ ev‡qvM¨vm ˆZwii ci cwiZ¨³ Ask DrK…ó mvi wn‡m‡e e¨envi Kiv nq| 
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cv‡VvËi g~j¨vqb- 2 
mwVK DËiwUi cv‡k wUK (√) wPý w`b| 

1|  ev‡qvM¨v‡mi cÖavb KuvPvgvj wK? 
 K. LoKzUv-cvwb  L. gvwU-cvwb 
 M. †Mvei-cvwb  N. Kqjv-cvwb 

2|  ev‡qvM¨v‡m wg‡_‡bi kZKiv cwigvb KZ? 
 K. 50-60 fvM  L. 70-80 fvM 
 M. 80-90 fvM  N. 60-70 fvM 

3|  ev‡qvM¨v‡m wg‡_b Qvov Avi wK M¨vm _v‡K? 
 K. Kve©b-WvB-A·vBW  L. nvB‡Wªv‡Rb 
 M. bvB‡Uªv‡Rb  N. †K¬vwib 
 
 

 



 evsjv‡`k Db¥y³ wek¦we`¨vjq 

Dw™¢`weÁvb 397 

cvV 3 t GbRvBg I `y»RvZ `ªe¨ 
D‡Ïk¨ 
G cvV †k‡l Avcwb 
♦ GbRvBg wK ej‡Z cvi‡eb| 
♦ e¨vK‡Uwiqv I QÎvK Øviv GbRvBg Dcv`b cÖhyw³i eY©bv w`‡Z cvi‡eb| 
♦ GbRvBg Drcv`b cÖhyw³i ¸i“Z¡ D‡j−L Ki‡Z cvi‡eb| 
♦ `y»RvZ `ª‡e¨i Drcv`‡bi cÖhyw³ eY©bv Ki‡Z cvi‡eb| 
♦ ¸i“Z¡ e¨vL¨v Ki‡Z cvi‡eb| 

Dr‡mPK (Enzyme) 

Rxe‡Kvl AmsL¨ ivmvqwbK wewµqvi †K›`ª¯’j wn‡m‡e cwiMwYZ| cÖwZwU Rx‡ei cwicvK, k¦mb, Rbb BZ¨vw` 
kvixie„Ëxq KvR¸wj ˆRe ivmvqwbK wewµqvi ewntcÖKvk gvÎ| G mg¯— ˆRe ivmvqwbK wewµqvi MwZ I nvi 
KZK¸wj †cÖvwUb RvZxq †hŠM Øviv wbqwš¿Z| G cÖKvi †cÖvwUb RvZxq †hŠM¸wj‡KB Dr‡mPK ev GbRvBg 

(Enzyme) e‡j| 

msÁv t †h †cÖvwUb RvZxq c`v_© AwZ Aí gvÎvq we`¨gvb †_‡K Rxe‡`‡n wewµqvi nvi‡K Z¡ivwš^Z K‡i wKš‘ 
wewµqvi c‡i wb‡R AcwiewZ©Z _v‡K, Zv‡K GbRvBg e‡j| 

GbRvBg¸wji DrcwË¯’j mRxe †Kvl n‡jI, A‡bK GbRvBg †Kv‡li evB‡iI KvR K‡i| †Kvb †Kvb AYyRx‡ei 
GbRvBg Avev` gva¨‡g wbtm„Z nq Ges †Kv‡li evB‡i KvR K‡i, Zv‡`i‡K ewnt‡Kvlxq (extra-cellular) 

GbRvBg e‡j| †Kvb †Kvb AYyRx‡ei wbtm„Z GbRvBg †Kv‡li wfZ‡i mxgve× _v‡K Z_v †Kv‡li Af¨š—‡i KvR 
K‡i, G‡`i‡K Avš—t‡Kvlxq (intercellular) GbRvBg e‡j| 

e¨vK‡Uwiqv I QÎvK Øviv GbRvBg Drcv`b 
A‡bK e¨vK‡Uwiqv I QÎvK Avev` gva¨‡g (KvjPvi wgwWqvg) GbRvBg ˆZwi K‡i| GbRvBg¸wj †Kv‡li wfZ‡i 
ˆZix n‡q †Kv‡li wfZ‡iB mxgve× _v‡K A_ev †Kv‡li evB‡i Avev` gva¨‡g wbtm„Z nq| eZ©gv‡b wewfbœ c×wZ‡Z 
Avev` gva¨‡g Rb¥v‡bv †Kvl n‡Z ev Avev` gva¨‡g wbtm„Z GbRvBg wkí wfwË‡Z Drcbœ K‡i wewfbœ Kv‡R 
e¨env‡ii bZzb bZzb w`Mš— D‡b¥vwPZ n‡”Q| GbRvBg cÖhyw³ eZ©gv‡b `ª“Z ea©bkxj †¶Îmg~‡ni Ab¨Zg| AYyRxe 
(†hgb- e¨vK‡Uwiqv, QÎvK BZ¨vw`) e¨env‡ii gva¨‡g GbRvBg Drcv`b, AvniY, c„_KxKiY I weï×KiYmn 
cÖwZwU av‡cB A‡bK RwUj Kjv‡KŠkj RwoZ i‡q‡Q| GbRvBg cÖhyw³ cÖ‡qv‡Mi c~‡e© GbRvBgwU ewnt‡Kvlxq bvwK 
Avš—t‡Kvlxq Zv Rvbvi cvkvcvwk, wbw`©ó GbRvB‡gi kvixie„Ëxq ˆewkó¨vejx I ¸Yv¸Y Rvbv AwZe Ri“ix| †Kbbv 
AwZwi³ Zvc, ¶vi I Aè pH Øviv GbRvB‡gi cÖK…wZ bó n‡q hvq| wewfbœ cÖKvi QÎvK †hgb- Aspergillus, 
Penicillium, Mucor, Rhizopus BZ¨vw` †_‡K wkíwfwËK GbRvBg ˆZwi Kiv n‡”Q| wewfbœ cÖKvi AYyRxe 
†_‡K A¨vgvB‡jR, Bbfvi‡UR, †cÖvwU‡qR, †cKwU‡bR, K¨vUv‡jR, †mjy‡jR, j¨vK‡UR BZ¨vw` GbRvBg Drcv`b 
K‡i wewfbœ Kv‡R e¨envi Kiv nq| 

GbRvBg Drcv`b cÖhyw³i ¸i“Z¡ 
GbRvBg‡K wewfbœ Kv‡R jvwM‡q bZzb bZzb wkí cÖwZôvb M‡o DV‡Q| wkíRvZ wewfbœ `ªe¨vw`i ¸YMZ gvb wbqš¿‡Y 
GbRvB‡gi f‚wgKv A‡bK| e¨vK‡Uwiqv †_‡K cÖvß †cÖvwU‡qR GbRvBg Pvgovwk‡í, Pvgov †_‡K ckg wegy³Ki‡Y 
e¨eüZ nq| Pvgovi ¸YMZ gvb Dbœq‡b †cÖvwU‡q‡Ri e¨envi w`b w`b e„w× cv‡”Q| GQvov M−y (AvVv) ˆZix‡Z, Rvgv-
Kvc‡oi `vM cwi®‹v‡i, wmé †kva‡b, wj‡bb -Gi DrK…ô Zš‘ ˆZwi‡Z †cÖvwU‡qR GbRvBg e¨envi Kiv nq| 

B÷ I e¨K‡Uwiqv †_‡K RvB‡gR GbRvBg ˆZwi nq, hv dvi‡g‡›Ukb ev MuvRvb cÖwµqvq wewfbœ cÖKvi ÷vP© I 
Kv‡e©vnvB‡WªU n‡Z A¨vj‡Kvnj ˆZwi Kiv nq| Bacillus subtilis †_‡K A¨vgvB‡jR I †cÖvwU‡qR GbRvBg 
Drcbœ nq, hv wewfbœ d‡ji im ev d‡ji ¸YMZ gvb Dbœq‡b e¨eüZ nq| 
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`y»RvZ `ªe¨ Drcv`‡bi cÖhyw³ 
evsjv‡`‡k `y‡»i ¯^íZv _vK‡jI `y»RvZ e¯‘ †hgb- gvLb, ˆ`, cwbi, wgw÷ BZ¨vw` ˆZwi †_‡g †bB| Z‡e 
cÖhyw³wfwËK wkí G‡`‡k AcÖZzj, G‡`i g‡a¨ wgéwfUv, Avos `y» D‡j−L‡hvM¨ `ya †_‡K gvLb, cwbi, ˆ` BZ¨vw` 
ˆZwi Kiv nq| Gmg¯— `y»RvZ `ªe¨ Drcv`‡b e¨vK‡Uwiqvi mvnvh¨ †bqv nq| wb‡P gvLb, cwbi I ˆ` ˆZwi m¤^‡Ü 
Av‡jvPbv Kiv n‡jv- 

1| gvLb (Butter) t `y‡ai mi‡K gš’b (churning) K‡i gvLb ˆZwi Kiv nq| gš’‡bi d‡j `y‡ai cvwbi 
AskUzKz mv`v †gvjv‡qg Ask‡K fvwm‡q iv‡L| G mv`v †gvjv‡qg AskwU ˆZjv³ Ges RgvU †e‡a cvwbi Dci 
fvm‡Z _v‡K| Zij cvwbi Ask‡K Qvbvi cvwb e‡j| 

gvL‡bi MÜ I ¯^v` evov‡bvi Rb¨ mv`v RgvU As‡ki mv‡_ `yai‡bi e¨vK‡Uwiqv wgkv‡bv nq| cÖ_‡g RgvU wµ‡g 

Leuconostoc citrovorum bvgK e¨vK‡Uwiqv wgkv‡bv nq| G e¨vK‡Uwiqvi GbRvBg gvL‡bi mvB‡UªU‡K WvB-
A¨vgvB‡j cwiYZ K‡i gvL‡b AvKl©Yxq myM‡Üi m„wó K‡i| gvL‡bi ¯^v` I myMÜ i¶vi Rb¨ c‡i Gi mv‡_ 

Streptococcus ceremoris Ges S. lactis wgkv‡bv nq, d‡j gvL‡bi pH K‡g hvq (pH 4.3 nq)| pH 

K‡g †M‡j †Kvb AbvKvw� ¶Z AYyRxe gvLb‡K bó Ki‡Z cv‡i bv| 

MÖvgvÂ‡j gvLb ˆZwi Ki‡Z RgvU w·‡gi mv‡_ ÷viUvi KvjPvi (starter culture t ˆZwi gvLb) wgkv‡bv nq| 
cÖK…Zc‡¶ ÷viUvi KvjPv‡i Dc‡ivwj−wLZ e¨vK‡Uwiqv¸wj _v‡K| 

2| ˆ` I cwbi (curd and cheese) 

`ya n‡Z ˆ` ˆZwi Ki‡Z ÷viUvi KvjPvi wgwkªZ Kiv nq| ÷viUvi KvjPv‡i wewfbœ ai‡bi j¨vKwUK GwmW 
e¨vK‡Uwiqv _v‡K, †hgb- Streptococcus lactis, S. cremonis, S. thermophilus, Lactobacillus 
helveticus, L. bulgaricus BZ¨vw`| ÷viUvi KvjPvi Z_v e¨vK‡Uwiqv wgkv‡bv `ya‡K GKwU wbw`©ó mg‡qi Rb¨ 
wbw`©ó ZvcgvÎvq †i‡L w`‡j `ya RgvU †e‡a ˆ` -G cwiYZ nq| e¨vK‡Uwiqv †_‡K wbtm„Z GwmW I `y‡ai mv‡_ 
wgwkªZ GbRvBg (Mvfxi cvK¯’wj †_‡K wbtm„Z) †iwbb (renin) wgwjZfv‡e `y‡ai †cÖvwUb Ask †KwRb (caesin) 

†K RgvU eva‡Z mnvqZv K‡i, d‡j `ya, ˆ` -G iƒcvš—wiZ nq| 

ˆ` n‡Z cwbi ˆZwi Kiv nq| †ewkifvM cwbi Mi“i `ya †_‡K ˆZwi Kiv nq| G‡¶‡Î wewfbœfv‡e RgvUeuvav `y‡ai 
Zij AskwU Avjv`v Kiv nq| cwb‡ii aiY I cÖK…wZ wbf©i K‡i, `y‡ai RgvU euvav As‡k wK cwigvb Av`ª©Zv weivR 
Ki‡Q| mvaviYZ Zvc, Pvc I LÛ LÛ K‡i †K‡U cwbi -Gi Av`ª©Zv Kgv‡bv nq| cwbi -Gi Av`ª©Zv wbw`©ó I 
Kvw� ¶Z gvÎvq †cuŠQvi ci G‡K Pv‡ci mvnv‡h¨ wbw`©÷ AvKvi-AvK…wZ †`Iqv nq| cwb‡i e¨vK‡Uwiqv I †gvì 
RvZxq QÎvK hy³ Kiv nq| e¨vK‡Uwiqv I QÎvK n‡Z wbtm„Z GbRvBg cwb‡ii ¸YMZ gvb DbœZ K‡i, d‡j cwbi 
myMÜhy³ I my¯^v`y nq| 

cwbi cÖavbZ wZb cÖKvi| h_v- 
♦ md&U cwbi ev M„n cwbi (cottage cheese) ev wµg cwbi t G ai‡Yi cwbi‡K Acwic° cwbi 

(unripened) e‡j| G cwb‡ii ¯’vwqZ¡Kvj Kg| m‡ZR Ae¯’vq G cwbi LvIqv hvq| 
♦ k³ `wa cwbi (hard card cheese) t G ai‡Yi cwbi ˆZwi Ki‡Z wewfbœ e¨vK‡Uwiqv I †gvì RvZxq QÎvK 

e¨envi Kiv nq| G mg¯— AYyRxe †_‡K wb:m„Z GbRvBg Øviv cwb‡ii ¸YMZ gvb e„w× cvq| 
♦ †mwgmd&U cwbi (semisoft cheese) t G cwbi ˆZwii mgq wj‡cvjvBwUK I †cÖvwUIjvBwUK (Lipolytic 

and proteolytic) AYyRx‡ei mvnv‡h¨ cwbi‡K big, myMÜhy³ I ¯^v`c~Y© Kiv nq| 

`y»RvZ `ªe¨ ˆZwi cÖhyw³i ¸i“Z¡ 
evsjv‡`‡k `y‡ai cwigvb AcÖZzj| `ya †_‡K gvLb, Qvbv, cwbi, ˆ` BZ¨vw` eûeQi c~e© †_‡K ˆZwi Kiv n‡”Q| G 
Qvov Qvbv †_‡K wewfbœ mywgó `ªe¨vw` ˆZwi Kiv nq| evsjv‡`‡k `y»RvZ wk‡íi msL¨v bMb¨, G‡`i g‡a¨ wgé wfUv 
I Avos `ya D‡j−L‡hvM¨| G mKj cÖwZôvb †_‡K †h cwigvb cv¯‘wiZ `ya evRv‡i Av‡m, Zv cÖ‡qvR‡bi Zzjbvq 
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A‡bK Kg| Aewkó `y‡ai Rb¨ Avgv‡`i we‡`kx ¸ov`y‡ai Dci wbf©i Ki‡Z nq| evsjv‡`‡k AvaywbK cÖhyw³ 
e¨envi K‡i `ya wkí‡K GKwU jvfRbK wk‡í cwiYZ Kiv m¤¢e| eû c~e© †_‡K `y»RvZ `ªe¨ ˆZwii MÖvgxb c×wZ 
Pvjy _vK‡jI cÖK…Z KviYwU ARvbv wQj| cieZ©x‡Z M‡elYvi gva¨‡g Rvbv hvq, GRb¨ wewfbœ cÖK…wZi e¨vK‡UwiqvB 
`vqx| B‡Zvg‡a¨ `y»RvZ `ª‡e¨i wewfbœ e¨emvwqMY e¨vK‡Uwiqvi wKQy wbR¯^ cÖRvwZ (†÷ªb) Avjv`v K‡i wb‡q‡Qb, 
d‡j †m mg¯— †`vKv‡bi ˆ`, cwbi BZ¨vw`i ¯^v` I MÜ wfbœZi| G mg¯— Kvi‡Y †µZv mvaviY wewfbœ `y»RvZ 
`ª‡e¨i Rb¨ wbw`©ó †`vKv‡bi cÖwZ AvK…ó n‡”Qb| mwVK ˆRe cÖhyw³i d‡j ˆZwi n‡”Q DËg cY¨ Ges G‡b w`‡”Q 
e¨emvwqK mvdj¨| Gi Øviv †eKviZ¡ †hgb AvswkK n«vm †c‡q‡Q †Zgwb miKvi cv‡”Qb ch©vß f¨vU, hv RvZxq 
A_©bxwZi Rb¨ ¸i“Z¡c~Y©| 
 

mvims‡¶c 

♦ GbRvBg ev Dr‡mPK n‡”Q †cÖvwUb RvZxq GK ai‡Yi ˆRe ivmvqwbK c`v_©| 
♦ GbRvBg wewfbœ wewµqvq AskMÖnY K‡i wewµqvi MwZ‡K evwo‡q †`q| 
♦ GbRvBg ewn:‡Kvlxq I Avš—:‡Kvlxqfv‡e Drcbœ n‡Z cv‡i| 
♦ e¨vK‡Uwiqv I QÎvK †_‡K wewfbœ ai‡i GbRvBg Drcbœ nq| 
♦ `y»RvZ `ªe¨ Drcv`‡b cÖavb f‚wgKv cvjb K‡i AYyRxweI GbRvBg| 
♦ GbRvBg `y»RvZ `ª‡e¨i ¯^v` I MÜ‡K e„w× K‡i| 

cv‡VvËi g~j¨vqb- 3 
mwVK DËiwUi cv‡k wUK (√) wPý w`b| 
1|  GbRvBg †Kvb ai‡bi c`v_©? 
 K. †cÖvwUb  L. Pwe© 
 M. Avwgl  N. wfUvwgb 

2|  gvL‡bi ¯^v` I MÜ e„w× K‡i? 
 K. Penicillium  L. Rhizopus 
 M. Leuconostoc  N. Aspergillus 

3|  †KvbwU j¨vKwUK GwmW e¨vK‡Uwiqv? 
 K. Bacillus subtilis  L. Streptococcus lactis 
 M. Pseudomonas sp.  N. Xanthomonas sp. 
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cvV 4 t cwi‡ek I ˆRe cÖhyw³ 
D‡Ïk¨ 
G cvV †k‡l Avcwb 
♦ Kj-KviLvbv †_‡K wbM©Z eR©¨ cÖwµqvKi‡Y ˆRe cÖhyw³i f‚wgKv e¨vL¨v Ki‡Z cvi‡eb| 
♦ mvM‡i cwZZ †Zj AvwËKi‡Y ˆRe¨ cÖhyw³i f‚wgKv eY©bv Ki‡Z cvi‡eb| 
♦ wmD‡qR AvwËKi‡Y ˆRe cÖhyw³i f‚wgKv D‡j−L Ki‡Z cvi‡eb| 

gvbe RvwZ hZB mf¨Zvi w`‡K GwM‡q hv‡”Q ZZB gbyl¨ mf¨Zv GK fqven msK‡Ui m¤§yLxb n‡”Q| †m msKU 
n‡”Q cwi‡ek msKU ev `~lY mgm¨v| mg¯— c„w_ex Ry‡o cwi‡e‡ki G msKU †h µ‡gB Nwb‡q Avm‡Q GUv AvR Avi 
weZ‡K©i welq bq| c~‡e© ejv nZ AvVvi-Dwbk kZ‡K BD‡iv‡ci wkí-wec−e I Zvi cieZ©xKv‡j c„w_ex Ry‡o bvbv 
ai‡Yi cÖhyw³MZ DbœqbB g~jZ Gme mgm¨vi Rb¨ `vqx| wKš‘ µ‡gB GUv ¯úóZi n‡”Q †h, Gmg¯— cwi‡ekMZ 
msK‡Ui Rb¨ ïaygvÎ wkícÖhyw³B `vqx b‡n, Gim‡½ Ab¨vb¨ welqI RwoZ| 

Pvwiw`‡K cwi‡e‡ki AebwZi j¶Y AvR AwZ ¯úó| LwbR R¡vjvwb‡Z †hme wkí-KviLvbv P‡j †m¸‡jv w`b-ivZ 
wecyj cwigvb welv³ M¨vm Qwo‡q evqygÛj‡K `~wlZ Ki‡Q| GQvov KjKviLvbv †_‡K wbM©Z eR©¨ c`v_©, 
`yN©UbvRwbZ Kvi‡Y mvM‡i †Zj wbM©gb Ges gvby‡li cwiZ¨³ ˆRe I A‰Re c`v_©mvgMÖxi mye¨e¯’vcbvi Afv‡e 
cwi‡ek‡K welv³ K‡i Zzj‡Q| Gi d‡j cwi‡e‡ki evqy, cvwb I f‚wg meB n‡q co‡Q `~wlZ| c„w_exi DbœZ 
†`k¸‡jvi mv‡_ Zvj wgwj‡q evsjv‡`‡ki b¨vq Dbœqbkxj †`k¸wj‡ZI G `~lY cÖwµqv `ª“Z  MwZ‡Z NU‡Q| GRb¨ 
`~lY AvR GKwU wek¦mgm¨v| 

my›`i cwi‡ek wVK ivLv I ˆZix Kivi Rb¨ `iKvi my›`i I weÁvbwfwËK cwi‡ek e¨e¯’vcbv| ZvB c„w_exi gvbyl 
`~l‡Yi nvZ †_‡K i¶v cvevi Rb¨ wgwjZ n‡”Q GKB Qvqvq, †Póv Ki‡Q Gi mwVK cÖwZKv‡ii c_ D™¢veb Ki‡Z| 
d‡j Avwe®‹…Z n‡”Q bZzb bZzb cÖhyw³| ˆRe cÖhyw³ G‡`i g‡a¨ Ab¨Zg| cwi‡ek e¨e¯’vcbvi KwZcq †¶‡Î ˆRe 
cÖhyw³i e¨envi m¤^‡Ü wb‡P ms‡¶‡c Av‡jvPbv Kiv n‡jv- 

K. KjKviLvbv †_‡K wbM©Z eR©¨ 

Avgv‡`i †`‡k eo kni¸wj‡Z AwaKvsk wkí-KviLvbv¸wj M‡o D‡V‡Q b`xi av‡i| G mg¯— wkí-KviLvbv †_‡K 
cÖwZwbqZ Zij eR©¨ c`v_© cwiZ¨v‡Mi d‡j cvk¦©eZ©x b`xi cvwb `~wlZ Ki‡Q| †K¬vwib, Kw÷K †mvWv I KviLvbvi 
eR©¨ c`v_©¸wj cvwb‡K `~wlZ K‡i Zzj‡Q| †c‡Uªv‡KwgK¨vj Kg‡c−·, †kvabMvi, ivmvqwbK mvi ˆZixi KviLvbv, 
ivevi I c−vmwUK KviLvbv †_‡K wbM©Z wewfbœ ivmvqwbK c`v_© gvwU I cvwb `~l‡Yi cÖavb Drm| cvwjk Kivi 
KviLvbv †_‡K wbM©Z wewfbœ avZz, †hgb- mxmv, K¨vWwgqvg, †µvwgqvg BZ¨vw` cvwb I cvk¦©eZ©x Avev`f‚wg‡K `~wlZ 
K‡i| Jla KviLvbv †_‡K wbtm„Z bvbvwea ivmvqwbK c`v_©, f‚c„‡ói Dcwifv‡Mi cvwb QvovI f‚-Mf©¯’ cvwb‡KI 
`~wlZ K‡i| XvKvq Aew¯’Z Pvgov cuvKv Kivi wkí cÖwZôvb, U¨vbvix †_‡K cÖwZw`b AwZ D”PgvÎvq cÖvq 19 nvRvi 
Nb-wgUvi Zij eR©¨ †ei n‡q Avm‡Q| gnvbMixi cwðg cÖv‡š— RbemwZ msjMœ we¯—…Z Rjvf‚wg‡Z G welv³ eR©¨ 
Qwo‡q co‡Q| GK M‡elYvq Rvbv †M‡Q U¨vbvix †_‡K M‡o cÖwZw`b 19 nvRvi Nb-wgUvi cvwb cÖvq wZb kZvwaK 
wewfbœ ivmvqwbK `ªeY AvKv‡i †ei n‡”Q| b`©gv c‡_ †ewi‡q hvIqv G mg¯— Zij e‡R©¨i wc GBP (pH) gvb 1.5- 
1.3 ch©š—| weÁvb g‡Z wc.GBP. (pH) 6-7 gvÎvi n‡j Zv‡K ¶wZKi we‡ePbv Kiv nq bv| Gfv‡e cvwb `~l‡Yi 
d‡j ïaygvÎ gvbyl, cÖvYx I Dw™¢`K‚j GLb mgm¨vi m¤§yLxb| cvwb `~l‡Yi d‡j RjR Rx‡ei Rxeb msKUvcbœ nq 
Ges H cvwb e¨env‡i gvbyl ev cï-cvwL‡`i wewfbœ †ivM †`Lv †`q, GgbwK g„Zz¨I n‡Z cv‡i| cwi‡ek msi¶‡Y 
wewfbœ ai‡bi eR©¨ c`v‡_©i wgkªY‡K GK ev GKvwaK ¯’v‡b msi¶Y Kiv cÖ‡qvRb| H msiw¶Z eR©¨ c`v_©mn `~wlZ 
cvwb‡K GK ai‡Yi cvDWvi (†dwiK¬K, Ferriclock) e¨envi K‡i †kvab Kiv nq| Rvg©vbx‡Z A¨vjywgwbqvg 
KviLvbvi eR©¨ c`v_© n‡Z †dwiK¬K ˆZix Kiv nq| 

KjKviLvbv †_‡K wbM©Z e‡R©¨ wewfbœ cÖKvi AYyRxe R‡b¥ Ges eR©¨ c`v_©‡K †f‡½ mij Dcv`v‡b cwiYZ K‡i| 
d«vÝ, Rvcvb, ZvBIqvb I fvi‡Z †c‡Uªvwjqvg KviLvbv †_‡K wbM©Z eR©¨ c`v‡_© wewfbœ ai‡Yi e¨vK‡Uwiqv (†hgb- 
Pseudomonas, Nitrobacter, Nitrosomonas, Clostridium sp. cÖf…wZ) Pvl Kiv nq| G mg¯— 
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e¨vK‡Uwiqv‡K GK‡Kvlx †cÖvwUb (single cell protein) wn‡m‡e cï I gvby‡li Lv`¨ wn‡m‡e e¨envi Kiv nq| G 
ai‡Yi ˆRe cÖhyw³‡Z GKw`‡K †hgb eR©¨ c`v‡_©i cwi‡ek `~lY †_‡K i¶v K‡i, Ab¨w`‡K gvbylmn Ab¨vb¨ cïi 
†cÖvwU‡bi Pvwn`v cyib nq| KvMR I KvM‡Ri gÛ (pulp Ges paper industry) †_‡K wbM©Z eR©¨ c`v‡_© wewfbœ 
B÷ (†hgb- Torula, Saccharomyces BZ¨vw`) Rb¥vq, †h¸‡jv AwaK †cÖvwUb mg„×| evsjv‡`‡k G ai‡Yi 
ˆRe cÖhyw³i e¨envi e¨vcK bq, Z‡e wPwb Kj †_‡K Drcbœ cwiZ¨³ eR©¨ †Svjv¸o (molasses) †K Avgiv 
wgwWqvg wn‡m‡e e¨envi K‡i Saccharomyces cerevisiae †K e¨vcK fv‡e Pvl Ki‡Z cvwi| 

Saccharomyces cerevisiae i“wU ˆZwii KviLvbvq e¨eüZ nq| 

L. cvwb‡Z †Zj wbM©gb 
e›`‡i †bvOi Kiv RvnvR ev †Zjevnx RvnvR n‡Z wbtm„Z †c‡Uªvj, wW‡Rj ev Acwi‡kvwaZ †Zj cvwb‡K `~wlZ 
K‡i| cvwb `~wlZ nIqvq, cvwb‡Z emevmKvix Dw™¢` I cÖvYxi ¯^vfvweK cwi‡ek bó nq, d‡j A‡bK RjR Rxe -
Gi g„Zz¨ N‡U| mgy‡`ª PvwjZ †Zjevnx RvnvR `~N©Ubvq cwZZ n‡j, Rvnv‡Ri †Zj mvM‡i c‡o cvwbi Dci cyi“ Av¯—
iY m„wó K‡i| A‡bK mvgzw`ªK cvwL G †Z‡ji ms¯ú‡k© G‡j g„Zz¨ N‡U, GQvov mvgyw`ªK gvQ, kvgyK, wSbyK BZ¨vw` 
gviv hvq| mgy‡`ª †Zj RwbZ `~lY †iv‡a AYyRx‡ei e¨envi AZ¨š— Kvh©Ki, †Kbbv Gmg¯— AYyRxe nvB‡WªvKve©b 
Aw·WvBwRs ¶gZv m¤úbœ, A_©vr Giv nvB‡WªvKve©b‡K †f‡½ †dj‡Z cv‡i| Pseudomonas putida bvgK 
e¨vK‡Uwiqv †K¤úi, AK‡Ub, RvBjb I b¨vc_vwjb, G PviwU cÖavb nvB‡WªvKve©b‡K †f‡½ †dj‡Z cv‡i| W. PµeZ©x 
I Zvi mnKg©xiv 1976 wLª÷v‡ã Pseudomonas Gi K‡qKwU †÷ªBb †R‡bwUs BwÄwbqvwis c×wZ‡Z ˆZwi K‡ib| 

Pseudomonas -Gi G †÷ªBb¸wj A¨vwj‡dwUK nvB‡WªvKve©b‡K fv½‡Z cv‡i| eZ©gv‡b Pseudomonas, 

Mycobacterium, Nocardia cÖf…wZ e¨vK‡Uwiqv‡K mgy‡`ª †Zj wb®‹vkb I cwi‡ek msi¶‡Y e¨envi Kiv 
n‡”Q| 

M. wmD‡qR AvÍxKiY 
wmD‡qR n‡”Q ˆRe I A‰Re c`v‡_©i Zij wgkªY| ev_i“‡gi mvevb cvwb, ivbœvN‡ii Lv‡`¨i Aewkóvsk, gqjv cvwb 
I cq:cÖbvjx n‡Z wbM©Z gjg~Î BZ¨vw` n‡”Q wmD‡qR c`v_©| wmD‡qR c`v‡_© e¨vK‡Uwiqv, QÎvK, ¶wZKi ciRxex 
I †cÖv‡Uv‡Rvqv BZ¨vw` ¶wZKi RxevYy evm K‡i| d‡j gvbylmn Ab¨vb¨ cÖvYxi wewfbœ ai‡Yi †iv‡Mi m„wó nq, 
ZvQvov cwi‡ek `~wlZ n‡q emev‡mi Aby‡cv‡hvMx n‡q c‡o| 

wmD‡qR c`v‡_©i g‡a¨ kZKiv 99 fv‡Mi †ekx _v‡K cvwb Ges Aewkó Ask †cÖvwUb, Kv‡e©vnvB‡WªU, bvB‡UªU, 
dm‡dU I wWUvi‡R‡›U mg„× _v‡K| ˆRe cÖhyw³ Øviv cÖ_‡g wmD‡qR c`v_©¸wji iƒcvš—i Kiv nq, c‡i iƒcvš—wiZ 
c`v_©¸wj c−v‡›Ui gva¨‡g AZ¨waK ZvcgvÎvi Rjxq ev®ú Øviv RxevYygy³ K‡i Zvici wewfbœ ivmvqwbK wewµqvi 
gva¨‡g g~j¨evb mvi I weï× cvwb‡Z cwibZ Kiv nq| 

ˆRe cÖhyw³ Øviv ˆRe †hŠ‡Mi cP‡b Nitrosomonas, Nitrobacter, Clostridium, Protojoa cÖf…wZ AYyRxe 
e¨envi Kiv nq| Bacillus denitrificans, Pseudomonas, Micrococcus cÖf…wZ e¨vK‡Uwiqv wmD‡qR 
c`v‡_©i bvB‡UªU †hŠM‡K †f‡½ gy³ evqexq bvB‡Uªv‡R‡b cwiYZ K‡i| mevZ k¦mb e¨vK‡Uwiqv (†hgb- 
Azotobacter), AevZ k¦mb e¨vK‡Uwiqv (†hgb Clostridium) I mv‡jvKms‡k−lYKvix e¨vK‡Uwiqv (†hgb- 
Clorobium, Rhodospirillum, Rhodopseudomonas) BZ¨vw` AYyRxe wmD‡qR c`v‡_©i Dcv`vb¸wj‡K 
wewk−ó K‡i Zij c`v‡_© cwiYZ K‡i| 
 

mvims‡¶c 

♦ ˆRe cÖhyw³i gva¨‡g cwi‡ek `~lY `~ixKiY A‡bKvs‡k m¤¢e| 
♦ KjKviLvbv †_‡K wbM©Z eR©¨ c`v‡_© wewfbœ ai‡Yi AYyRxe Pvl K‡i, Zv‡`i‡K GK‡Kvlx †cÖvwUb (single 

cell protein) wn‡m‡e e¨envi Kiv †h‡Z cv‡i| 
♦ mgy‡`ªi †Zj wb®‹vk‡b nvB‡WªvKve©b Aw·WvBwRs ¶gZv m¤úbœ AbyRxe e¨envi Kiv nq| 
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cv‡VvËi g~j¨vqb- 4 
mwVK DËiwUi cv‡k wUK (√) wPý w`b| 

1|  mvaviY cvwbi wc GBP (pH) KZ? 
 K. 1-3  L. 3-5 
 M. 6-7  N. 7-10 

2|  wPwbKj †_‡K Drcbœ eR©¨ †Svjv¸‡o †Kvb ai‡Yi AYyRxi Pvl Kiv †h‡Z cv‡i? 
 K. Pseudomonas  L. Clostridium 

 M. Nostoc  N. Saccharomyces cerevisiae 

3|  GK‡Kvlx †cÖvwUb wn‡m‡e †Kvb ai‡Yi e¨vK‡Uwiqv e¨envi Kiv nq? 
 K. Pseudomonas  L. Aulosira 

 M. Anabaena  N. Xanthomonas 
 



 evsjv‡`k Db¥y³ wek¦we`¨vjq 

Dw™¢`weÁvb 403 

cvV 5 t wUKv I A¨vw›Uev‡qvwUK 
G cvV †k‡l Avcwb 
♦ wUKv Drcv`‡b ˆRe cÖhyw³i e¨envi D‡j−L Ki‡Z cvi‡eb| 
♦ A¨vw›Uev‡qvwUK Drcv`‡b ˆRe cÖhyw³ cÖwµqv eY©bv Ki‡Z cvi‡eb| 

wUKv (vaccine) 
Dbwesk kZvwãi †kl Awã ch©š— emš— (small pox) †iv‡Mi KviY I cÖwZKvi m¤ú‡K© Rvbv wQj bv| emš— †ivMwU 
msµvgK, †Kv_vI G †ivM †`Lv w`‡j gnvgvwi AvKvi avib KiZ Ges Avµvš— †jvKR‡bi AwaKvskB gviv †hZ| 
d‡j †Kv_vI G †ivM †`Lv w`‡j †m ¯’v‡bi †jvKRb AvZ‡¼ Ab¨ ¯’v‡b cvwj‡q †hZ GgbwK Avµvš— e¨w³i 
¯^RbivI Ab¨Î cvjvZ| Wvt GWIqvW© †Rbvi (Dr. Edward Jenner) me©cÖ_g 1796 L„óv‡ã emš— †iv‡Mi 
cÖwZ‡laK wn‡m‡e wUKv †`evi cÖ_v cÖeZ©b K‡ib| GRb¨ Zuv‡K wUKv Avwe®‹v‡ii RbK ejv nq| eyB÷ (Buist, 

1887 Lª÷v‡ã), ¸qviwb‡qix (Guarnieri, 1892 L„÷v‡ã) Ges cv‡ðb (Paschan, 1906 L„óv‡ã) c„_K 
c„_Kfv‡e em‡š—i ¸uwU msjMœ †Kvl n‡Z em‡š—i RxevYy Z_v fvBivm Avwe®‹vi K‡ib| 

wUKv n‡”Q †ivM Drcv`bKvwi AYyRx‡ei mvm‡cbkb| cÖK…Zc‡¶ wUKv †`Iqv ej‡Z AYyRxe‡K RxweZ, Aa©g„Z ev 
g„Z Ae¯’vq †`‡ni g‡a¨ cÖ‡ek Kiv‡bv‡K eySvq| Giv †`‡n A¨vw›UewW ˆZwi K‡i †Kvb wbw`©ó RxevYyi Øviv m„ó 
†iv‡Mi wei“‡× †`‡ni †ivM cÖwZ‡ivaK ¶gZv e„w× K‡i| 

wUKv cÖavYZ `yÕai‡Yi n‡Z cv‡i| h_v- 
♦ m¤ú~Y© Dcv`vbhy³ wUKv (Whole-agent vaccine) 

♦ Dc GKK wUKv (Subunit vaccine) 

m¤ú~Y© Dcv`vbhy³ wUKvi †¶‡Î AYyRxe‡K g„Z Ae¯’vq A_ev Rxeš— wKš‘ Kg©¶gZvnxb (weakened) Ae¯’vq 
†ivMxi †`‡n cÖ‡ek Kivb nq| Ab¨w`‡K Dc GKK wUKvi †¶‡Î AYyRxe †Kv‡li wKQy Ask A_ev AYyRxweI 
Dcv`vb (product) †K wUKv wn‡m‡e e¨envi Kiv nq| 

wUKv cÖ`v‡bi d‡j †`‡n †ivM cÖwZ‡iva ¶gZv e„w× cvIqvi †ivMx †iv‡Mi nvZ †_‡K i¶v cvq| wUKv ˆZwii †¶‡Î 
mvaviYZ †h RxevYy Øviv †ivM m„w÷ nq, †mB †ivM m„wóKvwi AYyRxe‡KB RxweZ, g„Z ev Aa©g„Z Ae¯’vq A_ev Dnv 
n‡Z Drcbœ ivmvqwbK `ªe¨‡K e¨envi Kiv nq| D`vniY¯^iƒc D‡j−L Kiv †h‡Z cv‡i UvBd‡qW R¡‡ii wUKv 
Salmonella typhi (UvBd‡qW †iv‡Mi Rb¨ `vqx) AYyRx‡ei g„Z †Kvl w`‡q ˆZix Kiv nq| cwjIgvB‡jwUm 
†iv‡Mi wUKv cwjIgvB‡jwUm (Poliomylitis) fvBivm †_‡K ˆZwi Kiv nq| †iwem (Rabies) fvBivm‡K 
ivmvqwbK cÖwµqvq †kvab K‡i RjvZ¼ †iv‡Mi wUKv ˆZwi Kiv nq| d‡j GwU RjvZ¼ †ivM m„wó Ki‡Z cv‡i bv 
eis †Kv‡l A¨vw›UewW m„wó Ki‡Z mnvqZv K‡i hv RjvZ¼ m„wóKvwi RxevYyi e„w× cÖwZnZ K‡i| em‡š—i (small 

pox) †¶‡Î †ivM m„wóKvwi fvBivm f¨vwiIjv (Variola) -Gi cwie‡Z© f¨vw·wbqv (Vaccinia) fvBivm‡K wUKv 
wn‡m‡e RxweZ Ae¯’vq †`‡ni g‡a¨ cÖ‡ek Kiv‡bv nq| f¨vw·wbqv gvbe †`‡n †Kvb †ivM m„wó bv K‡i f¨vwiIjv‡K 
cÖwZnZ Kivi Rb¨ cÖ‡qvRbxq A¨vw›UewW ˆZwi K‡i, d‡j gvbyl emš— †ivM †_‡K i¶v cvq| 

A¨vw›Uev‡qvwUK (Antibiotic) 

A¨vw›Uev‡qvwUK (Antibiotic) cÖK…Zc‡¶ gvby‡li Drcvw`Z ivmvqwbK e¯‘ bq| A¨vw›Uev‡qvwUK GKwU RwUj ˆRe 
†hŠM| wewfbœ cÖKvi QÎvK, A¨vKwU‡bvgvBwmwUm Ges e¨vK‡Uwiqv †_‡K A¨vw›Uev‡qvwUK ˆZwi Kiv nq, hv‡`i †ewki 
fvMB gvwU‡Z evm K‡i| 

AYyRxe KZ©„K Drcvw`Z we‡kl ivmvqwbK c`v‡_©i cÖfv‡e †ivM we¯—viKvix wewfbœ AYyRx‡ei esk e„w× I weKvk evav 
cvq| AYyRxe KZ©„K Drcvw`Z Ges Ab¨vb¨ AYyRx‡ei Rb¨ welv³ Gme ivmvqwbK c`v_©‡K A¨vw›Uev‡qvwUK ev 
RxevYy cÖwZ‡ivaK e‡j| 
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Dbwesk kZvãxi c~e© n‡Z A¨vw›Uev‡qvwUK ¶gZv m¤úbœ RxeR c`v‡_©i K_v Rvbv hvq, Z‡e 1924 L„óvã n‡Z 
avivevwnKfv‡e Gi Dci M‡elYv ïi“ nq| †MÖw_qv Ges Wv_ (Gratia Ges Dath) A¨vKwU‡bvgvBwmwUm 

(Actinomycetes) n‡Z A¨vKwU‡bvgvBwmwUb bvgK Dcv`vb Avwe®‹vi K‡ib| Dcv`vbwU ZLb ïaygvÎ e¨vK‡Uwiqv 
KvjPv‡i e¨envi Kiv n‡Zv| 1928 Lªóv‡ã Alexander Fleming hyMvš—Kvix A¨vw›Uev‡qvwUK †cwbwmwjb 

(Penicillin) Avwe®‹vi K‡ib| wZwb j¶¨ K‡ib †h, Penicillium notatum bvgK GK ai‡Yi QÎvK 

Staphylococcus aureus bvgK GK cÖKvi e¨vK‡Uwiqvi e„w× iwnZ K‡i| Ggwbfv‡e Penicillium notatum 

n‡Z †cwbwmwjb bvgK AZ¨vðh© JlawUi Avwe®‹vi N‡U| 1945 L„óv‡ã S.A. Waksman Gmg¯— †ivM 
cÖwZ‡ivaKvix RxeR ivmvqwbK c`v‡_©i bvgKiY K‡ib A¨vw›Uev‡qvwUKm (Antibiotics)| eZ©gv‡b cÖPwjZ †ewki 
fvM A¨vw›Uev‡qvwUK PviwU M‡Yi AYyRxe †_‡K cvIqv hvq| h_v- Streptomyces, Penicillium, 

Cephalosporium Ges Bacillus| 

A¨vw›Uev‡qvwUK Drcv`‡bi cÖhyw³ 
AwaKvsk A¨vw›Uev‡qvwUK Drcv`‡bi cÖhyw³ cÖvq GKB iKg| wb‡P †cwbwmwjb ˆZwii c×wZ eY©bv Kiv n‡jv- 
me©cÖ_g Penicillium notatum †_‡K †cwbwmwjb Avwe®‹vi Kiv nq| eZ©gv‡b Penicillium chrysogenum 

†_‡K evwbwR¨K wfwË‡Z †cwbwmwjb ˆZwi Kiv nq| 

cÖ_‡g Penicillium †K K…wÎg Avev` gva¨‡g Pvl Kiv nq| wgwWqv‡gi pH ivLv nq 7-8 Ges G QÎv‡Ki e„w×i 
Rb¨ ZvcgvÎv 240 †m. G w¯’i ivLv nq| AwaK aviY ¶gZv m¤úbœ U¨vs‡K Dchy³ Avev` gva¨g wb‡q Zvi g‡a¨ P. 
chrysogenum Gi KwbwWqvi mvm‡cbmb Øviv B‡bvKz‡jkb Kiv nq| U¨vsK¸‡jvi g‡a¨ me©¶Y RxevYygy³ evqy 
cÖev‡ni e¨e¯’v ivLv nq| B‡bvKz‡jk‡bi 7-14 w`‡bi g‡a¨ QÎvKwU Avev` gva¨‡g wZb ai‡bi c`v_© wb:m„Z K‡i| 
h_v-  
i) njy` iÄK c`v_© (Chrysogenin) 

ii) †bvUvwUb (Notatin) ev †cwbwmwjb we (Penicillin B) Ges 
iii) †cwbwmwjb (Penicillin) 

cÖ_g `ywU‡K †cwbwmwjb †_‡K Avjv`vfv‡e c„_K Kiv nq| Avev` gva¨‡gi pH gvÎv 8 ev Gi AwaK n‡j QÎvKwUi 
e„w× eÜ n‡q hvq| ZLb Avi †cwbwmwjb Drcbœ nq bv| 

QÎv‡Ki e„w× eÜ n‡j, †cwbwmwjqv‡gi gvB‡mwjqvg¸wj dv‡g©›Uvi n‡Z †cwbwmwjb msMÖnKvwi U¨vs‡K ¯’vbvš—wiZ 
Kiv nq| †mw›UªwdDR Ges wdëvi -Gi gva¨‡g Zij c`v_© Avjv`v Kiv nq| G Zij c`v_©wU‡Z wewfbœ cÖKvi ˆRe 
mj‡f›U e¨envi K‡i c‡i wiwµ÷vjvB‡Rkb cÖwµqvq †KjvwkZ †cwbwmwjb ˆZwi Kiv nq| 
 
wb‡P K‡qKwU A¨vw›Uev‡qvwUK I Zvi Drm D‡j−L Kiv n‡jv- 
 A¨vw›Uev‡qvwUK  Drm (AYyRxe) 

(i) †÷ªc‡UvgvBwmb - Streptomyces griseus 

(ii) †UivgvBwmb - Streptomyces rimosus 

(iii) †K¬vivg‡dwbKj ev †K¬v‡ivgvBwmwUb - Streptomyces venezuelae 

(iv) BivB‡_ªvgvBwmb - Streptomyces erythraeus 

(v) †cwbwmwjb - Penicillium notatum ev Penicillium 

chrysogenum 

(vi) †iwmUªvwmb - Bacillus subtilis 

(vii) cwjwgw·b - Bacillus polymyxa 

(viii) e¨vwgUªvwmb - Bacillus licheniformis 
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mvims‡¶c 

♦ wUKv n‡”Q †ivM Drcv`bKvwi AYyRx‡ei mvm‡cbkb, hv †`‡n cÖ‡e‡ki ci †Kvb wbw`©ó AYyRx‡ei wei“‡× 
†ivM cÖwZ‡iva ¶gZv e„w× K‡i| 

♦ m¤ú~Y© AYyRxweI †Kvl, †Kv‡li Askwe‡kl ev Dcv`vb‡K wUKv wn‡m‡e e¨envi Kiv nq| 
♦ A¨vw›Uev‡qvwUK n‡”Q GKwU RwUj ˆRe †hŠM| 
♦ mvaviYZ A¨vKwU‡bvgvBwmwUm, e¨vK‡Uwiqv I †gvì RvZxq AYyRxe n‡Z A¨vw›Uev‡qvwUK Drcbœ Kiv nq| 

cv‡VvËi g~j¨vqb- 5 
mwVK DËiwUi cv‡k wUK (√) wPý w`b| 
1|  emš— (small pox) -Gi wUKv †Kvb AYyRxe †_‡K ˆZwi Kiv nq? 
 K. Salmonella typhi  L. Vaccinia virus 
 M. Variola virus  N. Rabies virus 

2|  †cwbwmwj‡bi Avwe¯‹viK †K? 
 K. Av‡jKRvÛvi †d¬wgs  L. Gm. G. IqvKmg¨vb 
 M. jyB cv¯‘i  N. W. GWIqvW© †Rbvi 

3|  †÷ªc‡UvgvBwmb †Kvb AYyRxe †_‡K ˆZix nq? 
 K. Streptomyces rimosus  L. Streptomyces erythraeus 
 M. Streptomyces venezuelae  N. Streptomyces griseus 
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cvV 6 t wRb cÖhyw³ 
D‡Ïk¨ 

G cvV †k‡l Avcwb 

♦ †R‡bwUK BwÄwbqvwis wK Zv ej‡Z cvi‡eb| 

♦ wiKw¤^‡b›U DNA cÖhyw³ wPÎmn eY©bv Ki‡Z cvi‡eb| 

†R‡bwUK BwÄwbqvwis (Genetic engineering) 

†R‡bwU· ev eskMwZwe`¨v RxeweÁv‡bi GKwU AvaywbK ¸i“Z¡c~Y© kvLv| gvÎ 100 eQi c~‡e© †MÖMi †Rvnvb †g‡Ûj 

(Gregor Johann Mendel, 1866)| †R‡bwU‡·i `ywU g~j m~Î Avwe®‹vi K‡ib| T. Boveri Ges E.S. 
Sutton (wLª: 1902) †µv‡gv‡mvg‡K †nwiwWwUi evnK e‡j AvL¨vwqZ K‡ib| c‡i O.T. Avery, C.M. 

Mcleod Ges Mary Mc Carty, (1944 wLª÷v‡ã) cÖgvY K‡ib †h, wRb †Kv‡l wW.Gb.G (DNA) GKgvÎ 
Dcv`vb hv Rx‡ei wR‡bi mgwóMZ gwjKzjvi cÖK…wZwewkó| J.D. Watson Ges F.H.C. Crick (1953 wLªóv‡ã) 
wW.Gb.G -Gi g‡Wj Z_v AvbweK MVb cÖ¯—ve K‡ib| c‡i 1969 wLª÷v‡ã G.L. Shapiro I Zuvi mnKg©xiv 
Escherichia coli (E. coli) e¨vK‡Uwiqvi j¨v‡±vR A‡cib ev j¨vK (lac) wRbwU c„_K K‡ib| e¯‘Z Gi ci 
ïay wRb c„_KKiYB bq, GK cÖRvwZi wRb c„_K K‡i Ab¨ cÖRvwZi wR‡b ¯’vbvš—i Kiv, mswgwkªZ wRb Rxe ˆZwi 
Kiv, wRb ms‡hvRb (splicing), wR‡bi wiKwš^‡bkb (recombination) ev cyb‡h©vRb cÖf…wZ n‡q c‡o 
mgmvgwqK †R‡bwU‡·i M‡elYvi welqe¯‘| Gme M‡elYvi gva¨‡g cÖwZwôZ n‡q‡Q †R‡bwU‡·i GK bZzb kvLv, 
hvi bvg eskMwZ cÖ‡KŠkj ev wRb cÖ‡KŠkj (Genetic Engineering)| msÁv wn‡m‡e ejv †h‡Z cv‡i, 
†R‡bwU‡·i †h kvLv wR‡bi c„_wKKiY, ms‡hvRb I ms‡k−lY K‡i, Zv‡K †R‡bwUK BwÄwbqvwis (Genetic 

Engineering) ejv nq| 

†R‡bwUK BwÄwbqvwis -Gi gva¨‡g DNA -Gi Kvw•¶Z Ask e¨vK‡Uwiqv †_‡K gvby‡l, Dw™¢` †_‡K cÖvYx‡Z Ges 
cÖvYx †_‡K Dw™¢‡` ¯’vbvš—i m¤¢e n‡q‡Q| gvby‡li kix‡ii Rb¨ cÖ‡qvRbxq Bbmywjb ˆZwii wRb e¨vK‡Uwiqvi 
c−vRwg‡W ¯’vbvš—wiZ K‡i H e¨vK‡Uwiqvi eske„w×i gva¨‡g cÖPzi cwigv‡b Bbmywjb Drcv`b m¤¢e n‡q‡Q| †R‡bwUK 
BwÄwbqvwis -Gi Rb¨ †h c×wZ cÖ‡qvM Kiv nq Zv‡K wiKw¤^‡b›U DNA †UK‡bvjwR (Recombinant DNA 

Technology) e‡j| wb‡P G m¤ú‡K© Av‡jvPbv Kiv n‡jv- 

wiKw¤^‡b›U DNA †UK‡bvjwR 

AwaKvsk Rx‡ei †R‡bwUK Dcv`vb n‡jv DNA| wewfbœ ai‡Yi GbRvBg, †cÖvwUb Ges RNA AYyi ms‡k−l‡Yi 
Rb¨ cÖ‡qvRbxq Kvh©Ki Z_¨ DNA AYy‡ZB mwbœ‡ewkZ _v‡K| gvbe Kj¨v‡Y e¨env‡ii D‡Ï‡k¨ †Kvb Rx‡ei 

DNA -Gi cwieZ©b K‡i bZzb cÖK…wZi DNA mgš^q Kivi †KŠkj B‡Zvg‡a¨ mdjZvi mv‡_ cÖ‡qvM m¤¢e 
n‡q‡Q| †R‡bwUK BwÄwbqvwis c×wZi Øviv Rx‡ei ˆewk‡ó¨i †¶‡Î wewfbœ cÖKvi cÖZ¨vwkZ cwieZ©b Avbv m¤¢e| †h 
†UK‡bvjwRi gva¨‡g †Kvb Rx‡ei DNA -‡Z cÖZ¨vwkZ MvVwbK cwieZ©b Avbv hvq (wiKw¤^‡b›U DNA ˆZwii 
gva¨‡g) †m †UK‡bvjwR ev c×wZ‡K wiKw¤^‡b›U DNA †UK‡bvjwR e‡j| 
wiKw¤^‡b›U DNA †UK‡bvjwRi g~jbxwZ n‡jv GKwU Rxe †_‡K cÖZ¨vwkZ GKwU wbw`©ó wRb mgwš^Z DNA LÛ 
¯’vbvš—i K‡i MÖvnK ev †iwmwc‡q›U †Kv‡l cÖ‡ek Kiv‡bv Ges Z_vq D³ wR‡bi weKvk NUv‡bv| LwÛZ DNA 

Ask‡K MÖvnK †Kv‡l cÖ‡ek Kiv‡bvi c×wZ‡K UªvÝdi‡gkb (transformation) e‡j| UªvÝdi‡gk‡bi d‡j bZzb 
wRb mgwš^Z †h Rx‡ei D™¢e N‡U Zv‡K UªvÝwRwbK (transgenic) Rxe e‡j| 

wiKw¤^‡b›U DNA †UK‡bvjwR cÖ‡qv‡M Escherichia coli (E.  coli) e¨vK‡Uwiqv e¨vcKfv‡e e¨envi Kiv n‡q 
_v‡K| G e¨vK‡Uwiqvi GKwU we‡kl ˆewkó¨ n‡jv, G‡`i †Kv‡l g~j †µv‡gv‡mvg QvovI GKwU AwZwi³ e„ËvKvi 

DNA AYy Avjv`vfv‡e _v‡K| G AwZwi³ DNA AYy‡K c−vRwgW (Plasmid) e‡j| G c−vRwgW -Gi gva¨‡g 
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bZzb wR‡bi ms‡hvRb Ges ms‡hvwRZ wRb‡K Ab¨ Rx‡e ¯’vbvš—i m¤¢e| B‡Zvg‡a¨ wiKw¤^‡b›U DNA †UK‡bvjwRi 
e¨vcK mvdj¨ AwR©Z n‡q‡Q| Gi gva¨‡g gvby‡li cÖ‡qvRbxq Bbmywjb Drcv`K wRb E. coli e¨vK‡Uwiqvi 
c−vRwg‡W ¯’vbvš—i Ges Bbmywjb Drcv`b m¤¢e n‡q‡Q; GQvov GKwU e„w×Kvix ni‡gvb (†mvgv‡Uv÷vwUb) -Gi Rb¨ 
`vqx wRb E. coli - ‡Z ¯’vbvš—i Kiv n‡q‡Q| G c×wZi gva¨‡g Dw™¢‡` A‡bK cwieZ©b Kiv m¤¢e n‡q‡Q, †hgb-  
i)  G c×wZi Øviv Drcbœ GK ai‡bi ZiKvix gvwK©b evRv‡i Qvov n‡q‡Q, hvi bvg †fwRøv· myBU wgwb wccvi ev 

wgwó gwiP| 
ii)  K¨vwj‡dvwb©qvi cÖwZôvb K¨vjwRb BjK wRb cÖhyw³i mnvqZvq GK ai‡bi U‡g‡Uv D™¢veb K‡i‡Qb, hv mn‡R 

cu‡P bv, G U‡g‡›Uvi bvg ivLv n‡q‡Q d¬vf m¨vfi U‡gv‡Uv| 

wiKw¤^‡b›U DNA †UK‡bvjwRi g~L¨ avcmg~n 

wiKw¤^‡b›U DNA †UK‡bvjwRi avcmg~n wb‡P ms‡¶‡c Av‡jvPbv Kiv n‡jv- 
K) cÖZ¨vwkZ DNA wbe©vPb I c„_wKKiY t wiKw¤^‡b›U DNA ˆZwii cÖ_g avc n‡jv cÖZ¨vwkZ DNA AYy 
wbe©vPb| G‡¶‡Î mswk−ó Rxe‡Kvl †_‡K †Kvl ga¨w¯’Z †cÖvwUb, kK©iv, wjwcW I Ab¨vb¨ Ask †_‡K DNA AYy‡K 
Avjv`v Kiv nq| DNA AYy Avjv`v Ki‡Z mvaviYZ wmwRqvg †K¬vivBW ev my‡µvR `ªeY e¨envi Kiv nq| c‡i 
ivmvqwbK cÖwµqvq weï× DNA AYy ˆZwi Kiv nq| 

L) evnK wbe©vPb t cÖZ¨vwkZ DNA AYy‡K ¯’vc‡bi Rb¨ GKwU evn‡Ki cÖ‡qvRb nq| G‡¶‡Î E. coli 

e¨vK‡Uwiqv -Gi c−vRwgW‡K e¨envi Kiv †h‡Z cv‡i| cÖZ¨vwkZ DNA AYy‡K c−vRwgW DNA - ‡Z ms‡hvRb Kiv 
nq| 

M) cÖZ¨vwkZ DNA AYy‡K †Q`b t G‡¶‡Î cÖ_‡g cÖZ¨vwkZ DNA AYy‡K, cÖZ¨vwkZ DNA †_‡K †K‡U Avjv`v 
Kiv nq| cÖZ¨vwkZ DNA AYy‡K KvU‡Z GKwU we‡kl GbRvBg (†iw÷ªKkb G‡ÛvwbDwK¬‡qR Øviv DNA †Q`b 
Kiv nq) e¨envi Kiv nq| wewfbœ ai‡Yi e¨vK‡Uwiqv †_‡K G ch©š— cÖvq 250 wU †iw÷Kkb GbRvBg Avwe®‹…Z 
n‡q‡Q, h_v- Eco RI, Hind III, Bam HI BZ¨vw`| †iw÷ªKkb GbRvBg DNA AYyi GKwU mywbw`©ó mvRvb 

(specific base sequences) Ask‡K †K‡U †`q| wb‡P K‡qKwU †iw÷ªKkb GbRvBg I G‡`i †iw÷ªKkb ¯’vb 
D‡j−L Kiv n‡jv- 
 

GbRvBg †iw÷ªKkb ¯’vb 
        ↓ 

Eco RI .... G-A-A-T-T-C ....→ 

.... C-T-T-A-A-G .... 

                         ↑ 
        ↓ 
Hind III .... A-A-G-C-T-T .... → 

.... T-T-C-G-A-A .... 

                        ↑ 
        ↓ 
Bam HI .... G-G-T-T-c-c .... → 

.... C-C-A-A-G-G .... 

                         ↑ 

KvUvi d‡j DNA AYyi `ywU ÷¨v‡Ûi GKwU AciwU †_‡K j¤^v _v‡K, d‡j cÖZ¨vwkZ DNA LÛwU bZzb DNA 

AYyi mv‡_ mn‡R hy³ n‡Z cv‡i| LwÛZ DNA AYyi cÖvš—Øq AvuVv‡jv cÖK…wZi nq, ZvB G‡K AvuVv‡jv cÖvš— 
(sticky end) e‡j| 
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L) †Q`bK…Z cÖZ¨vwkZ DNA AYy‡K evnK c−vRwg‡W ms‡hvRb 
G‡¶‡Î cÖ_‡g evnK c−vRwg‡Wi DNA AYy‡K †iw÷ªKkb G†ÛvwbDwK¬‡qR Øviv †Q`b Kiv nq| AZ:ci c−vRwgW 

DNA -Gi duvKv As‡k cÖZ¨vwkZ DNA LÛ‡K cÖwZ¯’vcb Kiv nq| c−vRwgW DNA -Gi duvKv As‡k cÖZ¨vwkZ 

DNA AYy mshy³ Ki‡Z DNA jvB‡MR (DNA-ligase) GbRvBg mnvqZv K‡i| c−vRwgW DNA -Gi mv‡_ 
cÖZ¨vwkZ DNA AYy mshy³ nevi ci †h DNA ˆZix nq, Zv‡K wiKw¤^‡b›U (Recombinant DNA) e‡j| 

wPÎ 19.3 t wiKw¤^‡b›U DNA m„wó 

 



 evsjv‡`k Db¥y³ wek¦we`¨vjq 

Dw™¢`weÁvb 409 

O) †cvlK (host) wbe©vPb I wiKw¤^‡b›U DNA †K †cvl‡K ¯’vcb 
cÖZ¨vwkZ DNA AYyi eske„w×i Rb¨ wiKw¤^‡b›U c−vRwgW DNA †K †cvlK e¨vK‡Uwiqv †Kv‡l cÖ‡ek Kiv‡bv nq| 

e¨vK‡Uwiqvi †Kvl wefvR‡bi mv‡_ mv‡_ D³ †Kv‡l Aew¯’Z wiKw¤^‡b›U c−vRwgW DNA (cÖZ¨vwkZ DNA AYy 

hy³) AYyiI msL¨ve„w× N‡U| Gfv‡e cÖZ¨vwkZ DNA AYyi msL¨v e„w× cvq| 

 

mvims‡¶c 

♦ †R‡bwUK BwÄwbqvwis n‡”Q Ggb GKUv c×wZ, hvi gva¨‡g wR‡bi c„_wKKiY, ms‡hvRb I ms‡k−lY m¤¢e| 
♦ †Kvb GKwU DNA AYyi mv‡_ Ab¨ DNA AYy ms‡hvR‡bi d‡j †h bZzb DNA AYyi m„wó nq, Zv‡K 

wiKw¤^‡b›U DNA AYy e‡j| 
♦ e¨vK‡Uwiqv †Kv‡l g~j †µv‡gv‡Rvg Qvov AwZwi³ e„ËvKvi DNA _v‡K, G‡K c−vRwgW DNA e‡j| 
♦ DNA AYy KZ©‡b †iw÷ªKkb G‡ÛvwbDwK¬‡qR Ges `yÕwU DNA Ask ms‡hvR‡b DNA jvB‡MR GbRvBg 

e¨envi Kiv nq| 

cv‡VvËi g~j¨vqb- 6  
mwVK DËiwUi cv‡k wUK (√) wPý w`b| 

1|  †KvbwU c−vRwgW DNA †K KvU‡Z e¨eüZ nq? 
 K. A¨vgvB‡jR GbRvBg  L. †cÖvwU‡qR GbRvBg 
 M. †iw÷ªKkb G‡ÛvwbDwK¬‡qR  N. †mjy‡jR GbRvBg 

2|  `ywU DNA AYy mshy³ Ki‡Z †Kvb GbRvBg e¨eüZ nq? 
 K. wdDgv‡iR  L. jvB‡cR 
 N. DNA jvB‡MR  N. †cÖvwU‡qR 

3|  wb‡P †Kvb e¨vK‡Uwiqv‡Z c−vRwgW _v‡K? 
 K. E. coli  L. Bacillus subtilis 
 M. Pseudomonas  N. Xanthomonas sp. 

P‚ovš— g~j¨vqb 
msw¶ß I iPbvg~jK cÖkœvejxt 
1. ev‡qv‡UK‡bvjwR ev ˆRe cÖhyw³ ej‡Z wK ey‡Sb? ˆRe cÖhyw³‡Z AYyRx‡ei f‚wgKv ms‡¶‡c Av‡jvPbv Ki“b| 
2. wUmy¨ KvjPvi wK? wUmy¨ KvjPvi cÖhyw³i msw¶ß weeiY w`b| 
3. Dw™¢` cÖRbb I DbœZ RvZ D™¢ve‡b wUmy¨ KvjPvi cÖhyw³i e¨envi Av‡jvPbv Ki“b| 
4. ev‡qvM¨vm wK? w¯’i‡Wvg ev‡qvM¨vm c−v›U ˆZwii †KŠkj eY©bv w`b| 
5. GbRvBg ev Dr‡mPK Kv‡K e‡j? e¨vK‡Uwiqv I QÎvK Øviv GbRvBg Drcv`b cÖhyw³ Av‡jvPbv Ki“b| 
6. `y»RvZ `ªe¨ Drcv`‡b e¨vK‡Uwiqvi f‚wgKv D‡j−L Ki“b| 
7. KjKviLvbv †_‡K wbM©Z eR©¨ AvÍxKi‡Y ˆRe cÖhyw³i f‚wgKv wjLyb| 
8. wUKv I A¨vw›Uev‡qvwUK Drcv`b cÖwµqv D‡j−L Ki“b| 

9. †iw÷ªKkb GbRvBg wK? wiKw¤^‡b›U DNA ˆZwi‡Z G GbRvB‡gi f‚wgKv wK? 

10. wPÎmn wiKw¤^‡b›U DNA ˆZwi cÖwµqvwU eY©bv Ki“b| 

 



GBPGmwm †cÖvMÖvg 

BDwbU Ewbk 410 

DËigvjv 

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

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

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

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

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

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


