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tallh 01 -  laIqøÔj úoHdj
nyqjrK - m%Yak

1' laIqø Ôùka ms<sn| j ksjerÈ j.ka;sh f;darkak'
1' ish,a,ka u iajdhq Yajikh fmkajhs'
2' ish,a, úIu fmdaIs fmdaIK l%uhla fmkajhs'
3' ish¨ fokdu mshú weig fkd fmfkk ðùyq fj;ss'
4' ish,af,dau jdhq f.da,Sh khsg%cka ;sr lsÍfï yelshdj or;s'
5' ish¨ fokd u m%d.a kHIaál ixúOdkhla fmkakqï lr;s'

2' wldnksl ldnka m%Njhla yd ridhksl Yla;sh fhdod f.k fmdaIK wjYH;d imqrd
.kq ,nkafka@
1' Nitrosomonas 2' Clostridium
3' Green sulphur bacteria 4' Acetobacter
5' Azotobacter

3' laIqø ðùkaf.a i¾j jHdma;shg fya;= jk lreKla fkd jkafka
1' m%udKfhka b;d l=vd ùu'
2' mq¿,a rEmSh yd ldhsl úúO;ajh
3' YS>% j¾Ok yd m%ckk yelshdj
4' fmdaIK úúO;ajh
5' m%d.a kHIaál ixúOdkhla ;sîu'

4' nelaàßhd yd È,Sr w;r we;s iudklula jkafka
1' ffi, ì;a;sj, fmmaáfvd.a,hslEka wka;¾.; ùu'
2' m%d.a kHIaál ffi, ixúOdkhla fmkaùu
3' ish,a, úIu fmdaISka ùu'
4' nysia ffi,Sh f,i tkaihsu neyer lsÍfï yelshdj'
5' ish,a, nyq ffi,sl ùu'

5' iqkHIaál úIu fmdaIS Ôùka jkafka
A. Acetobacter
B. Mucor
C. Nostoc
D. Chlamydomonas
E. Amoeba

1' A yd B muKs 2' B yd E muKs
3' A, B yd E muKs 4' C yd D muKs
5' B,C yd D  muKs

6' ridhk ixYaf,aIS nelaàßhdjlg WodyrKhla jkafka
1' Nitrobacter                              2' Clostridium
3' Vibrio cholerae 4' Acetobacter
5' Azotobacter

7' ridhksl ixYaf,aIS nelaàßhd u.ska muKla isÿ lrkq ,nkafka khsg%cka pl%fha l=uk
l%shdj,sh o@
1' fm%daàka ÔrKh 2' khsà%yrKh
3' khsg%cka ;sr lsÍu 4' wefudakSlrKh
5' khsá%lrKh

8' my; i|yka tajd w;ßka ljrla ksjerÈ o@
1' ish¨u ihfkdanelaàßhd m%NdixYaf,aIS h'
2' ish¨ È,Sr iq;%sldldr h'
3' ish¨ nelaàßhd úIu fmdaIS h'
4' ish¨ CIqø Ôùyq m%d.a kHIaálfhda h'
5' ish¨ CIqø Ôùka nelaàßhd wêrdcOdkshg wh;a h'
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9' ffjriaj, m%udKh ±laùug idudkHfhka Ndú; jkafka my; ljr ñkqï tallh o@
1' ñ,s ógr 2'  kefkda ógr
3' uhsfl%da ógr 4' wexiag%ï
5' fikaá ógr

10' mia idïm,hl jeämqr u isáh yels CIqø Ôú ldKavh ljrla o@
1' nelaàßhd 2' È,Sr
3' ihfkdnelaàßhd 4' fm%dfgdfidajd
5' we,a.S

11'  wm c,h msßhï lsÍfï msßh;l m%d:ñl msßhf;ys isÿ fkd jk l%shdj,shla kï
1' mdfjk wmøjH bj;a lsÍu'
2' m;=f,a tl;= jk øjH frdkafndr Ôrlhlg heùu
3' je,s" .%Sia bj;a lsÍu'
4' ldnksl øjH 25] - 30] m%udKhlska bj;a lsÍu'
5' iajdhq CIqø Ôù úfhdackh isÿ ùu'

12' ksßlaIKh i|yd j¾K .kajk ,o CIqø Ôù w÷kla idod .ekSfï l%shdj,sfha § wod,
fkdjk mshjr jkafka
1' msßisÿ wkaùlaI lodjla u; ;enq wdiqe; c,h ìxÿjla u; wdl%uK lgqjlska CIqø

Ôù idïm,fhka iaj,amhla ;eîu'
2' tu idïm,h ;=kS mg,hla ,efnk wdldrhg wdl%uK lgqjla u.ska lodj u;

úiqre ùu'
3' lodj u; w÷k jdhqf.da,fha úh,Su'
4' w÷k ;dm ;sr lsÍu'
5' j¾K .kajd f;; ud;a;= lr jeiqï fm;a;lska jeiSu

13' CIqø Ôùka f,i y÷kajkq ,nkafka
1' m%d.a kHIaál ixúOdkhla iys; Ôùka h'
2' frda. we;s lrk Ôùka h'
3' mshú weiska ksÍlaIKh l< fkd yels Ôùka h'
4' mrfmdaIS fmdaIK l%uhla fmkajk Ôùka h'
5' tal ffi,sl Ôùka h'

14' m%d.a kHIaál ixúOdkhla iys; CIqø Ôù ldKavhla jkafka
1' nelaàßhd h'
2' os,Sr h'
3' tal ffi,sl we,a.S h'
4' fm%dfgdfidjdjka h'
5' jhsri h'

15' ffjrij, ,dlaIKsl .=Khla jkafka
1' ffi,Sh ixúOdkhla fmkaùu'
2' wksjd¾h mrfmdaIs;hka ùu'
3' mg, bkaøshsld wka;¾.; ùu'
4' DNA yd RNA olakg ,eîu'
5' wdf,dal wkaùlaIfhka ksÍlaIKh l< yels ùu'

16' os,Srj, ,laIKhla fkd jkafka my; ljrla o@
1' ffi, ì;a;sj, lhsàka wka;¾.; ùu'
2' ixÑ; wdydr .a,hsfldacka ùu'
3' tal ffi,slhka yd nyq ffi,slhka olakg ,eîu'
4' ish,a, úIu fmdaIS ùu'
5' m%d.a kHIaálhka ùu'

17' nelaàßhdj, olakg fkd yelafla
1' nyq wjhjlj,ska iukaú; ffi, ì;a;s
2' m%NdixYaf,aIS j¾Kl
3' mg, bkaøhsld
4' ixÑ; øjHh
5' p, tall



3

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

18' iqkHIaálh" úIu fmdaIS h" tal ffi,sl h" ffi, ì;a;s rys; h' fuu Ôúhd wh;a
ldKavh jkafka
1' nelaàßhd h' 2' fm%dfgdfidajd h'
3' tal ffi,sl we,a.S h' 4' os,Sr h'
5' ihfkdanelaàßhd h'

19' wldnksl ldnka m%Njhla yd wldnksl ridhksl øjHhla Ndú;fhka fmdAIK wjYH;d
imhd .kafka
1' Nitrosomonas 2' Acetobacter
3' Rhizobium 4' Salmonella
5' Green sulphur bacteria

20' Yla;s m%Njh yd ldnka m%Njh ldnksl øjHj,ska ,ndf.k fmdaIKh jkafka
1' Nitrosomonas
2' oï i,a*¾ nelaàßhd
3' oï i,a*¾ fkd jk nelaàßhd
4' ihfkdnelaàßhd
5' Acetobacter

21' wksjd¾h ks¾jdhq Yajik l%uhla fmkajk nelaàßhdjla jkafka
1' Saccharomyces    2' Nitrosomonas
3' Clostridium 4' Acetobacter
5' Lactobacillus

22' os,Sr ms<sn|j wi;H j.ka;sh f;darkak'
1' úIufmdaIS fmdaIK l%uh fmkajhs' 2' iycSù ix.ï idohs'
3' úfhdaclhka f,i l%shdlrhs' 4' ish,a, nyq ffi,slh'
5' nysia ffi,Sh f,i tkaihsu ksl=;a lrhs'

23'  ksoe,af,a fjfik jdhqf.da,Sh khsg%cka ;srlrK nelaàßhdjla jkafka
1' Salmonella 2' Nitrobacter
3' Azotobacter 4' Rhizobium
5' Acetobacter

24' uDf;damÔù ks¾jdhq nelaàßhdjla jkafka
1' Clostridium 2' Acetobacter
3' Lactobacillus    4' Nitrosomonas
5' Azotobacter

25' wfkdakHdOdÍ ix.uhla jkafka my; ljrla o@
1' ñksidf.a iu u;=msg jdih lrk CIqø cSùka'
2' rks, Ydlj, uQ, .eá;sj, jdih lrk Rhizobium
3' ñksidf.a foayh ;=< jdih lrk fldl=mKqjka'
4' .il fmd;af;ys iú ù jefvk Wvjeähd Ydl'
5' l=vd fmdl=Kl c,h u; Wvquxä idoñka jefjk kS, yß; we,a.djka'

26' os,Srj, ,dlaIKsl .=Khla jkafka my; ljrla o@
1' ish,a, uDf;damÔù fmdaIKhla fmkaùu'
2' ish,a, u iQ;%sldldr w;= fnfokakka ùu'
3' ish,a, u úfhdaclhka ùu'
4' ish,a, u iqkHIAálhka ùu'
5' ish,a, u nyq ffi,slhka ùu'

27' iqkHIaál ixúOdkhla fmkajkafka
a. Acetobacter
b. Amoeba
c. Clostridium
d. Mucor
e. Chlamydomonas

1' a yd b h' 2' a yd c h'
3' b, c yd d h' 4' a. c yd d h'
5' b, d yd e  h'
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28' nelaàßhdj, olakg fkd ,efnkafka my; ljrla o@
1' ixÑ; wdydr 2' m%NdixYaf,aIS j¾Kl
3' p, tall 4' mg, bkaøshsld
5' wka;#îcdkq

29' fkd .e<fmk jrKh f;darkak'
1' jhssria ̂ Virus&  - lemaisv 2' nelaàrshd ̂ Bacteria& - ma,diañv
3' os,Sr ^Fungi& - uhsiS,shu 4' fm%dfgdfidjd - j¾Kl
5' we,a.S - m%d:ñl ksIamdol

30' 4 2NH NO   njg mßj¾;kh lrkq ,nkafka

1' Nitrosomonas 2' Clostridium
3' Nitrobacter 4' Azotobacter
5' Rhizobium

31' Pseudomonas denitrificans odhl jkafka iajdNdúl khsg%cka pl%fha ljr mshjrg o@
1' fm%daàka úÉfþokh 2' wefudakSlrKh
3' khsá%lrKh 4' khsg%cka ;sr lsÍu'
5' khsá%yrKh

32' os,Sr nelaàßhdj,ska fjkia jkafka" os,Sr
1' úIu fmdaIs;hka jk neúks' 2' iqkHIaálhka jk neúks'
3' CIqø Ôùka jk neúks' 4' úfhdaclhka jk neúks'
5' frda. ldrlhka jk neúks'

33' ffi,hl kHIaáfha m%udKh uekSu i|yd idudkHfhka Ndú; lrkafka my; ljr
tallh o@
1' ñ,s ógr 2' fikaá ógr
3' kefkda ógr 4' uhsfl%da ógr
5' wexiag%ï

34' ish¨u nelaàßhd" os,Sr yd jhsria i|yd fmdÿ jkafka my; ljr ,laIKh o@
1' m%fõKs øjH DNA ùu'
2' iajhxfmdaIS cSùka fkd ùu'
3' wdf,dal wkaùlaIfhka wOHhkh l< yels ùu'
4' Ydl yd i;=ka ;=< frda. we;s lrkakka ùu'
5' ffcj f.da,h ;=< jvd;a u mq¿,a j jHdma; jQ cSùka ùu'

35' fldïfmdaiaÜ fmdfydr ksIamdok l%shdj,sfha oS isÿ fkdjkafka ñka ljrla o@
1' uefrk Ydl øjH" i;a;aj wjfYaI" iajdNdúl CIqø cSù .ykhla u.ska úfhdackhg

,la lsÍu'
2' ffcj ydhkhg ,la fkdjk øjH" fldïfmdaiaÜ ñY%Khg tl;= fkd lsÍu'
3' w;ßka m;r .j uq;%d fyda hqßhd iaj,amhla tl;= lr .ksñka úfhdackh fõ.j;a

lsÍu'
4' úfhdackh i|yd kss¾jdhq laIqø csùkaf.a ls%hdj,sh fhdod .ekSu'
5' ksr;=re j ñY%Kh fmr<ssh hq;= w;r tu w;rjdrfha oS ñY%Khg c,h fhoSu'

36' ld¾ñl f,i jhska ksmojd .eksfï oS Ndú; lrkafka ljr CIqø cSù >kh o@
1' Saccharomyces
2' Gluconobacter
3' Streptococcus
4' Acetobacter
5' Lactobacillus

37' msßhï fkd l< wmc,h iajdNdúl c,dYj,g tl;= ùfuka we;s úh yels n,mEula
fkd jkafka
1' frda. ldrl laIQø cSùka jHdma; ùu'
2' c,h ÿIKh ùu'
3' iajdhq úfhdackh isÿ ùu'
4' laIQø cSù .ykh jeä ùfuka BOD w.h fyj;a ffcj Tlaiscka b,a¨u jeä ùu'
5' ÿ`.| yuk jdhqka msg ùu'
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38' wmc,h msßhï lsßfï msßh;l m%Odk wruqKla jkafka
1' c,fha fndr;dj bj;a lr mdroDYH njg m;a lr,Su'
2' c,fha isák CIqø cSùka bj;a lsÍu'
3' c,fha ÿiai%dù nj wvq lr .,d hEfï fõ.h jeä lsÍu'
4' CIqø cSù úfhdackh u.ska ffcj ridhksl Tlaiscka b,a¨u wvq lsÍu'
5' c,fha we;s wmøjH CIqø csùka u.ska TlaisyrKhg ,la ùu'

39' bß`.=" fidahd" lcq jeks Ydlj, lDñ m<sfndaOlhka u.ska isÿ jk ydksh wju lr
.ekSu i|yd tu Ydlj,g we;=¿ lrk ̂ Bt& cdkh ,nd .kafka ljr CIqø cSù .Kfhka
o@
1' Bacillus thuringiensis
2' Saccharomyces cerevisiae
3' Penicellium notatum
4' Acetobacter
5' E. coli

40' l¾udka; i|yd fhdod .kakd CIqø cSùka lsysm fofkl= my; oelafõ'
Saccharomyces, Acetobacter, Lactobacillus, Penicillium
by; CIqø cSùka fhdod .kakd l¾udka;j, ksjeros wkqms<sfj< olajd we;af;a my;

ljrl o@
1' uoHidr ksmo ùu" úkdlsß ksmo ùu" lsß ksmo ùu" m%;scSjl ksmo ùu'
2' úkdlsß ksmo ùu" uoHidr ksmo ùu" lsß ksmo ùu" m%;scSjl ksmo ùu'
3' úkdlsß ksmo ùu" lsß ksmo ùu" m%;scSjl ksmo ùu" uoHidr ksmo ùu'
4' lsß ksmo ùu" uoHidr ksmo ùu" m%;scSjl ksmo ùu" úkdlsß ksmo ùu'
5' uoHidr ksmo ùu" lsß ksmo ùu" m%;scSjl ksmo ùu" úkdlsß ksmo ùu

41' mdka ksmo ùfï oS msá msmSu i|yd Wmfhda.S lr.kq ,nkafka my; ljr CIqø cSúhdf.a
l%shdj,sh o@
1' Acetobacter
2' Saccharomyces
3' Lactobacillus
4' Gluconobacter
5' Streptococcus

42' ffcj ;dlaIKh i|yd CIqø cSùka Ndú;hg fkd .kakd wjia:dj l=ula o@
1' oshr lsßj,ska fhda.Ü ksmo ùu'
2' fmd,a mqIam uxcß hqIfhka uoHidr ksmo ùu'
3' CIhfrda.h je,elaùu i|yd ñksid ;=< BCG tkak; l%shd;aul ùu'
4' fmd,a mqIam uxcß hqIfhka meKs yd yl=re ksmoùu'
5' B;hs,a uoHidrh Ndú;fhka úkdlsß ksmo ùu'

43' cdk ;dlaIKh Ndú;fhka ksmojd fkd .kafka my; ljrla o@
1' bkaishq,Ska
2' fymghsia B tkak;
3' fldf,iagfrda,a
4' reêr leá .eiSfï idOlh
5' rka iy,a

44' CIqø cSùka ffcj ;dlaIK ls%hdj,skays fhdod .ekSug n,mdk fya;=jla fkd jkafka
my; ljrla o@
1' CIqø cSùka mshú weig fkd fmfkk csùka ùu'
2' úúO ,dNodhs wuqøjH u; l%shd lsßfï yelshdj'
3' fi!uH ;;a;aj hgf;a CIqø cSùkaf.a mßjD;a;Sh l%shdj,s isÿ ùu'
4' ffcùh l%shdj,s ksid mßir ÿIl tl;= fkd ùu'
5' mßjD;a;Sh l%shdj,sfha oS wuqøjH blaukska M, njg m;a lsÍu'

45' CIqø Ôùkaf.a i¾j jHdmaa;sl p¾hdjg fya;= jk jeo.;a u lreK jkafka
1' YS>% j¾Okh yd m%ckk yelshdj'
2' mq¿,a rEmSh yd ldhsl úúO;ajh'

a
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3' fmdaIK úúO;aj h'
4' m%udKfhka l=vd ùu ksid wêl jQ mDIAG mßud wkqmd;h hs'
5' uyd Ôùka iu. wka;¾ iïnkaO;d we;s lr .ekSfuka Tjqka iu. iudka;rj

mßKduh ùfï yelshdj'
46' my; i|yka tajd w;ßka ùYd,;ajh kefkda óg¾ 100g jvd wvq jkafka

1' kHIaáh'
2' nelaàßhd'
3' uhsfldama,diaud
4' uhsgfldkaä%hu
5' rhsfndfidau

47' ;u wdydr ixYaf,aIKfha § Yla;s m%fNaoh f,i wdf,dalh Ndú; lr;;a ldnka m%Njh
f,i CO

2
 Ndú; fkd lrkqfha

1' fndfyda È,Sr
2' Cyanobacteria
3' Purple bacteria
4' Nitrobacter
5' Green nonsulphur bacteria

48' ffcj lDñ kdYlhla f,i Ndú; lrk ̂ BTI& f,i idudkH jHjydrfha mj;sk CIqø
Ôùhdf.a yevh my; i|yka l=uk rEm igyfkka ksfhdackh fjhs o@
1' 2'               3'    4'   5'

49' l¾udka; i|yd CIqø Ôùka fhdod .ekSug wod< j my; i|yka l=uk hq., idjoH
fõo@

ksIamdÈ;h CIqø Ôúhd
1' BCG tkak; Mycobacterium tuberculosis
2' ,hsiska weuhsfkda wï,h Corynebacterium glutamicum
3' fmksis,Ska m%;sÔjlh Penicillium notatum
4' úkdlsß Saccharomyces
5' ó lsß Lactobacillus

50' nelaàßhd" È,Sr" we,a.s hk CIqø Ôú ldKav ish,a,g u fmdÿ ixhq;sh $ ú,dihla iys;
jHqyh jkafka
1' ffi, ì;a;sh
2' ixÑ; wdydrh
3' lIsldfõ ixúOdkh
4' ma,diau mg,h
5' ffi, iels,a,

51' my; i|yka l=uk CIqø Ôúhd m%NdixYaf,aIs fkd fõ o@
1' Oscillatoria
2' Nostoc
3' Microcystis
4' Rhizobium
5' Anabena

52' fldïfmdaiaÜ ksIamdok l%shdj,sfha wka;¾.; mshjrla fkd jkafka
1' f;;ukh 40] - 65] mj;ajd .ekSu i|yd c,h biSu'
2' WIaK;ajh 43oC - 65oC mj;ajd .ekSu i|yd WKqiqï c,h biSu'
3' ldnka khsg%cka wkqmd;h úh<s nr wkqj 30(1 f,i mj;ajd .ekSu i|yd" hqßhd

rks, Ydl fldgia fyda .j uq;% tl;= lsÍu'
4' O

2
 idkaøkh 5] mj;ajd .ekSu i|yd fldïfmdaiaÜ f.dv úáka úg fmr<Su'

5' ksmojd .;a fldïfmdaiaÜ iaj,amhla uqyqka f,i úfhdackhg Ndckh lrk øjH
u; úisfrk mßÈ biSu'
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53' ÔjdkqyrKh Ys,amSh l%u yd wod< j jerÈ hq.,h jkafka
1' ;rx. wdhduh kefkda óg¾ 260 la jQ mdrcïnq, lsrK  - Y,Hd.dr
2' reêr ma,diaudj - mg,uh fmryka ^0.22m - 0.45m isÿre ork&
3' CIqø Ôú frdamK udOH - mSvk ;dmlh ñ' 15 ld,hla ;eïîu
4' lsß yd m,;=re hqI - 72 oC úkdä 15 ^138 oC ;;amr 2& f,i meiapÍlrKh'
5' ùÿre WmlrK - 160 oC WIaK;ajfha meh 1-2 ld,hla ;eîu'

54' cdk bxðfkare úoHdfõ Ndú;djla fkd jkafka
1' nelaàßhdfõ ^Bacillus  thuringiensis& cdkh Wmfhda.s lr f.k bß`.= fidahd lmq

lefkda,d jeks Ydlj,g lDñ m%;sfrdaë Ndjh ,nd §u'
2' udkj f.fkdauhg iuyr frda. i|yd m%;sfrdaë ,laIK ork cdk we;=¿ lsÍu'
3' Erwinia uredovora nelaàßhdj Ndú;fhka rka iy,a ksmo ùu'
4' cdk úlrKh l< Escherichia coli udkj bkaishq,ska ksmo ùu'
5' ysfuda*s,shd frda.Skag m%;sldr f,i reêr leá .eiSfï idOl ksmojd .ekSu'

55' msßhï fkd l< c,h c,dYj,g uqod yeÍu ksid we;s úh yels wys;lr ;;a;ajh
 jkafka
1' ffcj Tlaiscka b,a¨u jeä ùu'
2' c,fha PH w.h jeä ùu'
3' c,fha mdroDYH Ndjh jeä ùu'
4' jHdê ckl CIqø .ykh wvq ùu'
5' c,dYfha ffcj úúO;ajh jeä ùu'

56' yshquia tl;= lsÍu u.ska ldIsld¾ñl milg fkd ie,fik ;;a;ajhla jkafka
1' m%Yia; f,i c,h r|jd .ekSu'
2' m%Yia; mrdihl pH hdukh lsÍu'
3' mia iu. tlg ne¢" leá;s iE§fuka mfia jHqyh ÈhqKq lsÍu u.ska mdxY= jd;h jeä

ÈhqKq lÍu'
4' mfia WIaK;ajh hdukh lsÍu'
5' LKsc ,jK CIsrKh ùu je,elaùu'

57' rd ksIamdokh yd wod< fkd jk m%ldYh jkafka
1' ta i|yd wuqøjH jk órdj, 15] muK iqfl%daia we;'
2' fuu l%shdj,shg uQ,sl j nelaàßhdjla o fojkqj È,Srhla o odhl fjhs'
3' fuu meiSfï l%shdfjka ,nd .; yels Wmßu uoHidr m%;sY;h 17] ls'
4' idudkH mßir WIaK;ajh hgf;a Èk ;=kl ld,hl § fuu l%shdj,sh iïmQ¾K

fjhs'
5' kj;u CIqø Ôù ;dlaIK l%fudamdhka wkqj fidhd.;a CIqø Ôú iuqyhla fï i|yd

Ndú; lr jeä .=Kd;aul núka by< rd ksIamdokh lr we;'
58' ish¨ u uoHidÍh mdk j¾. ksIamdokh wjidkfha § jd;h rys; j fnda;,aj, $

lEkaj, wiqrkq ,nkafka
1' meiSfï l%shdj,sh ;j ÿrg;a isÿ ùu je,lSug h'
2' TlaislrK l%shdj,shlska wjlafIam we;s ùu je,lSug h'
3' Acetobacter jeks nelaàßhd l%shd;aul ù ksIamdÈ; mdkh weUq,a ri ùu je,elaùug

h'
4' jeämqr CO

2
 tl;= ùu je,elaùug h'

5' PH w.h jeä ùu je,elaùug h'
59' nelaàßhd wdidok frda. i|yd frda.h yd CIqø Ôúhd hk ixl,kj,ska jeros jkafka

lrjla o@
1' msg.eiau - Clostridium tetani
2' mdpkh - Escherichia coli
3' CIh frda.h - Mycobacterium tuberculosis
4' fld<rdj - Vibrio cholarae
5' ghsf*dhsâ WK - Salmonella typhi
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60' wmc,h msßhï lsÍfï l%shdj,sfha § uQ,sl msßhï lsÍu ;=< isÿ fkd jkafka@
1' fld< frdvq jeks ieye,a¨ mdfjk øjH wjidOk ;gdlj, c,fha u;=msg mdùug

i,iajd bj;a lsÍu'
2' md fkd fjk øjH je,s .,a mia wdÈh gexls m;af,a ;ekam;a ùug bv yeÍu'
3' ks¾jdhq frdkafndr l=àr lrd øjH iemhSu'
4' iajdhq CIqø Ôù úfhdack l%shdj j¾Okh lsÍu'
5' c,fha wvx.= ftkaøSh øjHfhka 25-30] muK bj;a lsÍu'

61' Ôj jdhqj ksIamdokh lrk l%shdj,shl wka;¾.; fkd jkafka
1' ldnksl ixfhda. c, úÉfþokh'
2' ks¾jdhq yd iajdhq úfhdackh'
3' meiSu'
4' weisála wï, ckkh'
5' ldnkavfhdlaihsâ yd yhsv%cka jdhq m%;sl%shd lsÍfuka óf;ka jdhqj ksmo fõ'

62' CIqø Ôùka wvx.= fkd jkafka
1' ksfrda.S ñksil=f.a uyd wka;%fha h'
2' ksfrda.S ñksil=f.a wdudYfha h'
3' f;;a mfia h'
4' WKq Èh W,am;aj, h'
5' O%ejdikak uqyqÿj, h'

63' meiSfï l%shdj,skays wka; M, lsysmhla yd wod< CIqø Ôù úfYaIj, kï my; § we;'
ta w;ßka idjoH m%ldYh l=ula o@
1' fudfkdfidaähï .a¨gfïÜ - Corynebacterium glutamicum.
2' órd meiSfuka uoHidr - Leuconostoc, Streptococcus.
3' jhska - Acetobacter.
4' îr - Saccharomyces callbergensis.
5' úkdlsß ksmo ùu - Acetobacter

64' cdk m%;sixfhdack ;dlaIKh fyj;a cdk bxðfkare úoHdj ms<sn| my; i|yka l=ula
jerÈ o@
1' wjYH cdkh lmd fjka lr .ekSug Ndú; lrk tkaihsï ldKAvh

tkafvdkshqla,sfhaia h'
2' lmd .;a DNA odu fldgia fjka lr .ekSu i|yd fc,a úoHq;d.ukh Ndú; lrhs'
3' Ôúhl=f.a f.fkdaufha we;s kHIaál wï, ksiaidrKhg DNA uqyqï lssrSu wjYH

fjhs'
4' wjYH cdkh iys; DNA fldgi ma,diaóvhlg iïnkaO lsÍug DNA ,sf.aia

fhdohs'
5' m%;sixfhdað; ma,diañv nelaàßhd ;=<g we;=¿ lsÍu mßKdukh hs'

65' ksßlaIKh i|yd j¾K .kajk ,o CIqø Ôù w÷kla idod .ekSfï l%Shdj,sfha § wod<
fkd jk mshjr jkafka
1' msßisÿ wkaùlaI lodjla u; ;enq wdiq; c,h ìxÿjla u; wdl%uK lgqjlska CIqø Ôù

idïm,fhka iaj,amhla ;eîu'
2' tu idïm,h ;=kS mg,hla ,efnk wdldrhg wdl%uK lgqjla u.ska lodj u;

úiqre ùu'
3' lodj u; w÷k jdhq f.da,fha úh<Su'
4' w÷k ;dm ;sr lsÍu'
5' j¾K .kajd f;; ud;a;= lr jeiqï fm;a;lska jeiSu'
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jHqy.; rpkd m%Yak

1' A.
i. CIqø ðùka f,i ye¢kafjkafka ljfrla o@
ii. iïmQ¾Kfhka u CIqøÔùka muKla wh;a jk wêrdcOdks fudkjd o@
iii. CaIqø Ôúkaf.a m%udKh ±laùu i|yd ñkqï ,nd .kakd tall fudkjd o@
iv. CaIQø ðùka i¾j jHdma;shla fmkaùu i|yd n,mdk lreKq fudkjd o@

B.
CIqø Ôùka wOHhkh lsÍu i|yd frdamK udOHh idod .kq ,nhs'

i. laIqø Ôú wOHhkh i|yd frdamK udOH idod .ekSug fya;=j l=ula o@
ii. frdamK udOH idod .eksfï § my; øjHhka fhdod .kafka wehs@

(i). w¾;dm,a fyda uia ;ïnd fmrd .;a ødjKh
(ii). .a¨fldaia fyda fmmafgdak
(iii). ta.d¾

iii. CIqø Ôùka j.d lsßu i|yd nyq, j idokq ,nk frdamK udOH j¾. 2 olajd" tu tla
tla udOHj, j.d flfrk CIqøÔù o¾Yh i|yka lrkak'

frdamK udOHh  nyq, j j.d flfrk CIqø Ôù o¾Yh
 1' '''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
 2' ''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

C.
i. ;dm ia:dhs frdamK udOHhla ðjdKqyrKh i|yd fhdod .kakd l%ufõoh l=ula o@
ii. ùÿre WmlrK ÔjdKqyrKh i|yd fhdod .kakd l%ufõoh l=ula o@
iii. wdl%uK lgq ÔjdkqyrKh lrkafka flfia o@
iv. frdamK udOHhl jeù we;s nelaàßhd ksheÈhlska iaj,amhla ixhqla; wkaùlaIhlska

ksÍlaIKh lsÍu i|yd lodjla iQodkï lr .ekSfï § Tn wkq.ukh lrk l%ufõofha
uQ,sl mshjr i|yka lrkak'

D.  CIqø Ôùka wd¾Ól jeo.;alulska hqla; úúO øjHhka ksmo ùug Ndú; lrhs'
i. my; tla tla l%shdj,shg fhdod .kq ,nk CIqø Ôù o¾Yhla kï lrkak'

î& rd ksIamdokh
îi& fhda.Ü ksmo ùu'
îii& úkdlsß ksmo ùu'
îv&weuhsfkda wï, ksmo ùu'
^v& BCG tkak;

ii. mdxY= CIqøÔùkaf.a l%shdldrlï mßir iu;=,s;;dj mj;ajd .ekSu i|yd odhl ù
we;af;a flfia o@

2' i. CIqø Ôùka hkq ljqreka o@
ii. m%d.a kHIaál yd iqkHIaál f,i Ôùka fnod ±laùug fya;= jQ m%Odk ks¾Kdhlh

l=ula o@
iii. Ôj úoHd.drj, Ndú; lrk idudkH wkaùlaIh ixhqla; wdf,dal wkaùlaIh f,i

y÷kajkafka uka o@
iv. wkaùlaIhl úYd,k n,h r|d mj;skafka Ndú; lrk Yla;s m%fNaofha l=uk .;s

,laIKh u; o@
v' a). ta wkqj idudkH úoHd.drj, Ndú; lrk wdf,dal wkaùlaIfha Wmßu úYd,k

n,h lSh o@
b). hï jia;=jla ksÍlaIKfhka ,nd .;a m%;ìïnhl úYd,kh « 10 « 40 « 5 f,i

i|yka j we;' ñka woyia jkafka l=ula o@
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3'

by; ±lafjkafka wmc,h msßhï lsÍfï ie,iqul mshjr ±lafjk igykls' th fyd¢ka
wOHhkh lr my; i|yka m%Yakj,g ms<s;=re imhkak'
i.' wmc,h hkqfjka y÷kajkafka fudkjd o@
ii. wmc,h msßmyÿ lsÍula wjYH jkafka wehs@
iii. P yd Q f,i kï lr we;s l%u y÷kajkak'
iv. tajd w;ßka nyq, j Ndú; jk l%uh l=ula o@
v. tu l%ufha È isÿ jkafka l=uk ffcùh l%shdj,shla o@
vi.' a. B hkq l=ula o@

b. X jdhqj y÷kajd tys m%fhdack 2 la ,shkak'
c.  Y f,i olajd we;s wjfYaIfha jeo.;alu l=ula o@

vii. úI îc kdYkh i|yd Ndú; lrk ridhksl øjH l=ula o@

4' i. Ôj jdhqj hkq l=ula o@
ii' Ôj jdhq ksmoùfuka bgq lr .ekSug n,dfmdfrd;a;= jk wruqKq 2 la ,shkak'
iii. m%;sÔjlhla hkq l=ula o@
iv' a). uq,ska u fidhd .kakd ,o m%;sÔjlh l=ula o@

b). by; m%;sÔjlh fidhd .ekSu isÿ l< CIqø Ôù úoHd{hd ljqreka o@

m%d:ñl wjidÈ;
gexlsh

wmc,h

úYd, mdfjk
wmc,h

jdhqj x

y wjfYaIh

Q l%uhP l%uh

hdka;%sl j
jdhqj
iemhSu

úI îc
kdYlh

msßisÿ l<
c,h B yd C
fY%aKs

lDIsld¾ñl
lghq;=

msßisÿ l< c,h A fY%aKsh

fmÍu

mdkSh c,h

.Dyia:
Ndú;h

lDIsld¾ñl
lghq;=

B
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v. a). tkak;la ksIamdokhg CIqø Ôùka Ndú;dj yd wod< úoHd{hd ljq o@
b). tkak;aj, ridhksl ixhq;sh l=ula o@

5' i. DNA wKqjl m%Odk jHqy ,laIK 2 la ,shkak'
ii. Ôùkaf.a m%fõKsl øjHh f,i DNA i;= m%Odk;u ,laIKhla ,shkak'
iii.  kHIaál wï, nyq wjhjlj, ;ekqï tall jkafka fudkjd o@
iv. a). cdk bxðfkare úoHdj hkq l=ula o@

b). ta i|yd Ndú; lrk ma,diaóv hkq fudkjd o@
v. m%;sixfhdað; ma,diañvhla hkq l=ula o@
vi. cdk bxðfkare úoHdfõ È my; i|yka tkaihsuj, odhl;ajh ,shkak'
    a' DNA fmd,suf¾ia
    b. tkafvdkshqla,sfhaia
    c. ,hsf.aia ^,sf.aia&
vii fc,a úoHq;a.ukh f,i ye¢kafjkafka l=ula o@
viii' cdk úlrKh lrk ,o Ôùka Ndú;h ksid ffcj f.da,h ;=< mek ke.sh yels

;¾ckd;aul ;;a;aj 2 la ,shkak'

6' i a). jdhq f.da,fha wvx.= khsg%cka m%;sY;hla f,i olajkak'
b).khsg%cka pl%hg iïnkaO jk laIqø Ôù ldKavhla kï lrkak'

ii' khsg%cka ;sr lsÍu hkq l=ula o@
iii a). mfia fjfik khsg%cka ;srldÍ iajdhq laIqø Ôúhl= kï lrkak'

b). Ydl iu. iyÔú iïnkaOhla we;s khsg%cka ;srldrl nelaáßhdjla kï lrkak'
iv' a). khsá%yrKh hkq l=ula o@

b). khsá%yrKfha jeo.;alu l=ula o@
v' Ôù foay ;=< wvx.= N iys; ixfhda. 5 la my; oS we;' tajdfha lD;Hhka ,shkak'

a). ysfud.af,dìka
b). bñhqfkd.af,dìhq,ska
c). welaáka
d). bkaishq,ska
e). f;%dïìka

vi' my; oelafjkafka jhska ksIamdok l%shdj,sh oelafjk .e,Sï igykls'

ños wUrd hqI
idod .ekSu


ños hqI meiapÍlrKh


ødjKhg úfYaI hSiaÜ

 udos,s tl;= lsÍu


meiQ ødjKh
fmrd .ekSu


moï lsÍu

i.' jhska ksIamdokh i|yd wdï,sl nj wêl ños jeks m,;=rej,ska ,nd.;a iSks ødjK
Ndú; lsÍfï jeo.;alu l=ula o@

ii. Y l%shdj,sfha we;s ffcùh jeo.;alu úia;r lrkak'
iii. Z l%shdj,sfha § Ndú; jk laIqø Ôù úfYaIfhys ku ,shkak'
iv. P l%shdj,sh ;=< we;=<;a jd‚cuh jákdlï fudkjd o@

X

Y

W

P

Z
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v' jhska ksIamdokhg ños yereKq úg Ndú; l< yels fjk;a øjHhla ,shkak'

7' A.
i. yevh wkqj nelaàßhd j¾. flfrk wdldr fudkjd o@
ii. m%d.a kHIaál ixúOdkhla fmkajk m%Odk CIqø Ôù ldKAv fudkjd o@
iii. iqkHIaál ixúOdkhla fmkajk laIqø Ôú ldKav fudkjd o@
iv. by; (ii) yd (iii) ldKAvj,g wh;a CIqø Ôùkaf.a olakg ,efnk m%Odk jHqyuh

fjkialï ;=kla i|yka lrkak'
v. ffjria by; ii yd iii ldKavj,g wh;a CIqø Ôúkaf.ka fjkia jk lreKq folla

,shkak'
B
i. my; ldKavj,g wh;a CIqø Ôùfhla kï lrkak'

a. m%Nd iajhxfmdaIS ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
b. ridhk iajhxfmdaIs ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
c. ffjl,amsl ks¾jdhq ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
d. wksjd¾h ks¾jdhq ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
e. CIqø jd;ldó ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. CIqø Ôùka úúO l¾udka;j, fhdod .ekSug fya;= jQ lreKq fudkjd o@
iii. my; i|yka l¾udka;j, Ndú; flfrk CIqø Ôúhd$CIqø ðùka kï lrkak'

1' rd ksIamdokh ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2' úkdlsß ksIamdokh ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
3' fmksis,Ska ksIamdokh ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
4' fhda.Ü ksIamdokh ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
5' m<sfndaO kdYl ksIamdokh ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''

C. wdydr ksIamdok fCIa;%fha oS CIqø cSúhd u fhdod .kakd wjia:d iy CIqø cSúhdf.a
mßjD;a;Sh M, fhdod.kakd wjia:d olakg ,efí'

i. CIqø cSúhdu Ndú; lrk wjia:djla i|yd WodyrKhla fokak'
ii. CIqø cSúhdf.a mßjD;a;Sh M, fhdod .kakd wjia:djla i|yd WodyrKhla olajkak'
D.
i. wmc,h f,i y÷kajkafka l=ula o@
ii. msßhï fkd l< wm c,h iajdNdúl c,dYj,g tl;= ùfuka we;s úh yels wys;lr

n,mEï ;=kla ,shkak'
iii. ffcj m%;sl¾ulrKh f,i y÷kajkafka l=ula o@
iv. ffcj m%;sl¾ulrKh m%dfhda.sl f,i fhdod .kakd wjia:d folla olajkak'

1' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''
2' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. l¾udka;Yd,d wmc,h msßhï lsÍfï msßh;l ffcj m%;sl¾ulrKh fhdod .efkk
wjia:d i|yka lrkak'

E.
i. m%;sixfhdacs; DNA ;dlaIKh f,i y÷kajkafka l=ula o@
ii. m%;sixfhdacs; DNA ;dlaIKfha oS nyq<j Ndú; lrk nelaàßhd o¾Yhla kï

lrkak'
iii. fuu ;dlaIKh Ndú; lr ksmojd .kq ,nk m%fhdackj;a øjH ;=kla ,shkak'
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rpkd m%YaK

1' uyd wKq id¾:l Ôù foayhla mj;ajd .ekSug odhl ù we;s wkaou ms<sn| j rpkhla
,shkak'

2' flá igyka ,shkak'
^i&'  ldfndayhsâf¾g jHqyh yd lD;Hhka

3' ffcj ;dlaIKfha CIqø Ôù l%shdldÍ;ajh meyeÈ,s lrkak'

4' wdydr ksIamdokfha § CIqø Ôùkaf.a Ndú;h ms<sn| rpkhla ,shkak'

5' a. o¾YSh nelaàßhd ffi,hl jHqyh fláfhka úia;r lrkak'
b. Tn i|yka l< jHqyj, m%Odk ,laIK i|yka lrkak'

6' flá igyka ,shkak'
a' m%;sÔjl
b' ffjrij, rEmuh wdldr'

7' a. laIqø Ôùka l¾udka; i|yd fhdod .ekSug fya;= jk úfYaI .;s ,laIK
fudkjd o@
b. wdydr ksIamdokh i|yd laIqø Ôùka fhdod .ekSu WodyrK iys; j úia;r lrkak'

8' a. ÔjdkqyrKh hkq l=ula o@
b. ÔjdkqyrK l%u WodyrK iys; j úia;r lrkak'
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tallh 01 -  Ôj úoHdj
nyqjrK - ^ms<s;=re&

1-3 11-5 21-3 31-5 41-2 51-4 61-2
2-1 12-5 22-4 32-2 42-4 52-2 62-2
3-5 13-3 23-3 33-4 43-3 53-4 63-5
4-4 14-1 24-1 34-5 44-1 54-2 64-3
5-2 15-2 25-2 35-4 45-4 55-1 65-5
6-1 16-5 26-4 36-1 46-5 56-4
7-5 17-3 27-5 37-3 47-5 57-3
8-1 18-2 28-4 38-4 48-5 58-3
9-2 19-1 29-4 39-1 49-4 59-2
10-1 20-5 30-1 40-1 50-4 60-4

jHqy.; rpkd  - ^ms<s;=re&
1' A.

i. mshù weig fkd fmfkk cSùka $ wkaùlaISh cSùka
ii. nelaàßhd wêrdcOdksh" wdlshd wêrdcOdksh
iii. uhsfl%da ógr" kefkda ógr
iv. ² m%udKfhka b;d l=vd ùu'

² YS>% j¾Ok iy m%ckk yelshdj
² mq¿,a rEmSh yd ldhsl úúO;ajh
² fmdaIK úúO;ajh
² uyd cSùka iu. wka;¾ iïnkaO;d we;s lr .ekSfuka Tjqka iu. iudka;r j

mßKduh ùfï yelshdj'
² úúO Yajik l%u fmkaùu'

B.
i. frdamK udOHhl CIqø cSùkaf.a >kdjdi jefvk neúka wOHhk lghq;= i|yd tu

>kdjdifhka CIqø cSùka ,nd.; yels ùu'
ii.

(i). ldnksl fmdaIl iemhSug $ mßjD;a;Sh l%shd i|yd wjYH Yla;sh imhd .ekSug'
TlaislrKhg ,lalrk msIagh fyda fm%daàkuh ldnksl fmdaIl imhd .ekSug'

(ii). CIqøcSúhd frdamK udOHhg wkqj¾;kh ù ldnksl fmdaIl ì| oeóug wjYH
tkaihsu fm%arKh lr.kakd f;la Yla;sh ,nd .ekSug myiqfjka ìo oeñh yels
ldnksl fmdaIlhla f,i'

(iii). udOHh >k njg m;a lr .ekSug
iii.  1' w¾;dm,a fvlaiafg%daia ta.d¾ - os,Sr

 2' fmdaIH ta.d¾ - nelaàßhd
C.
i. mSvk Wÿk fhdod .ekSu

j¾. w`.,lg rd' 15 mSvkh Ndú; lsÍu'
121 oC WIaK;ajhg .ekSu'
úkdä 15 la ;eîu

ii. úÿ<s Wÿk Ndú; lsÍu'
160 oC WIaK;ajh mj;ajd .ekSu'
meh 1 - 2 ;eîu'

iii. nkaika oe,a, Ndú; lsÍu'
rla; ;ma; jk f;la r;a lsÍu

iv. ² msßisÿ lr.;a ùÿre lodjla ,nd .ekSu
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² >kdjdifhka iaj,amhla f.k lodj u; ;nd wÿkla idod .ekSu'
² jd;fha úh<Su'
² lodj nkaika oe,a,la u;ska lsysmjrla f.k hñka w`ÿk ;dm ;sr lsÍu'
² fu;s,Ska í¨ j¾Klfhka j¾K .ekaùu'
² ;;amr 30 l muK ld,hla ;sîu'
² wêj¾Kh bj;a lsÍu i|yd w÷k iys; lodj c,fhka fiaoSu'

D.
i. î& Saccharomyces / Yeast

îi& Lactobacillus / Streptococcus
îii&Acetobacter / Gluconobacter
îv&Corynobacterium glutamicum/Acetobacter aerogens
^v& Mycobacterium tuberculosis

ii. ² ldnksl øjH úfhdackhg odhl fjhs'
² u< foay fldgia mßirfhka bj;a lr ouhs'
² fmdaIl m%;spl%SlrKh isÿ lrhs'
² N+ mdßißl pl% mj;ajd .kshs $C, N, P pl% mj;ajd .kshs'
² khsà%lrKh yd khsà%yrKhg odhl fjhs'

2' i. ;ks j .;a úg mshú weig fkd fmfkk Ôúka
ii. m%d.a kHIaálhkag ixúOdkh jQ $ mg,hlska jg jQ kHIaáhla fkdue;s ùu $ mg,Ssh

bkaøshsld fkdue;s ùu yd iqkHIaálhkag mg,Sh bkaøhSld ;sîu'
iii. ixhqla; - ldp moaO;s lSmhlska hqla; ùu $ Wmfk;" wjfk; yd lkafvkai¾

ldph f,i'
wdf,dal - Yla;s m%fNaoh f,i wdf,dalh Ndú; lrk

iv. ;rx. wdhduh u;
v' a). « 1000

b). « 10 - Wmfk;a ldpfha úYd,kh'
« 40 - wjfk;a ldpfha úYd,kh'
« 5 -  weia uÜgñka lrk ,o úYd,kh'

3' i. ñksid úiska l=uk wdldrfhka fyda Ndú;h ksid uqod yefrk wmú;% c,hhs'
ii. jeä jk ck.ykhg wjYH lghq;= i|yd ñys;,fha we;s iajdNdúl c, msßmyÿ

hdka;%Kj, Odß;dj m%udKj;a fkd jk ksid h' $ wm c,h iajNdúl c,dYj,g
neyer lsÍu ksid úúO mdßißl .eg¨ u;= jk ksidh h'

iii. P- il%sh l< fndr l%uh
Q- ldkaÿ fmryka l%uh

iv. il%Sh l< frdka fndr l%uh
v. wmc,h hdka;%sl j jd;kh ksid tys iajdhq CIqø Ôú j¾Okh fõ.j;a ù tys we;s

ftkaøSh øjH Ô¾Kh ld¾hlaIu lrhs'
vi' a.ks¾jdhq frdkafndr Ô¾Kl l=àrh'

x jdhqj cSj jdhqjhs' tys CH
4
, N

2
, CO

2
 yd H

2
S wvx.= h'  50]-80] we;af;a CH

4
  h'

b. 1' bkaOkhla f,i
2' wdf,dalh ckkhg

c.  ldnksl fmdfydrla f,i Ndú; lrhs'
vii. laf,daÍka jdhqj

4' i' ftkaøsh øjH ks¾jdhq CIqø Ôù l%shdldß;ajh u.ska ì| fy,Su ksid ksmofjk 50-80]
óf;ka wvx.=" N

2
, CO

2
, H

2
S jeks jdhq j¾. iq¿ f,i wvx.= jdhq ñY%Khls'

ii. 1' n,Yla;s w¾nqohg ms<shula ùu'
2' ldnksl wmøjH l<ukdlrKh jvd M,odhs lr .ekSu'

iii. CIqø Ôù ldKavhl l%shdldß;ajh u¾okh lsÍu i|yd fjk;a CIqø Ôù ldKavhl
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mßjD;a;Sh l%shdj,sfha m%;sM,hla f,i ksmojk ridhksl øjHhla fjhs'
iv. a). fmksis,ska'

b). wef,laiekav¾ *af,ñka
v' a). tâjâ fck¾

b). fm%daàka yd .a,hsfldfm%daàka
5' i. ² fmd,s kshqla,sfhdaghsv odu follska iE§ we;'

² oaú;aj fy,slaiShls'
² m%;siudka;rh'

ii. ² khsg%cksh NIau wkqms<sfj,la f,i m%fõksl ,laIK .nvd lr ;nd .ekSu'
² m%;sj,s;h u.ska i¾jiu wKqjla y÷kd.; yels ùu'
² fmdÿ" ir," NIau ia:dhs wKqjla ùu'

iii. kshqla,sfhdaghsv
iv. a). Ôùkaf.a f.fkdauh fjkia lsÍu yd iïnkaO l%ufõoh we;=,;a úoHdj

cdk bxðfkare úoHdj'
b). nelaáßhdjka ;=< we;s m%Odk pl%sh DNA wKqjg wu;r j we;s cdk iq¿ ixLHdjla

wka;¾.; l=vd pl%Sh DNA wKqh'
v. hï nelaàßhd ma,diañvhlg tu úfYaIhg wh;a ke;s DNA fldgila we;=¿
l< miq tu ma,diaóvh m%;sixfhdað; ma,diañvh kï fõ'

vi. a.DNA m%;ssj,s;fha È äTlaisrhsfnd kshqla,sfhdaghsv nyq wjhúlrKhg'
vi.  b. wo< ia:dkj,ska cdk fjka lr .ekSu i|yd DNA wkqj lemSu'
vi. c.wod< ia:dkj,g .e<fmk DNA fldgia m%Odk DNA wkqjlg iïnkaO lsÍu'
vii. we.frdaia kï øjHhlska idok ,o fc,hl hï ia:dkhl /| jq wkqqLKav iys;

udOHhlg wêl úNj wka;rhla iemhSfuka tjd È. wkqj fc,h Èf.a p,khg
i,id wkqLKav fjka lsÍu'

viii.² T!Iëh ^j¾;udk& m%;sldrj,ska md,kh l, fkdyels jHdêckl CIqøÔùka
we;s ùfuka ñksia yd i;aj m%cdj ;¾ckhg ,la ùu'

² wdid;añl;d we;s lrk CIqø Ôùka we;s ùu'
² Ydl frda. we;s lrk jHdê cklhska we;s ùfuka iajdNdúl mßirh yd

lDIsl¾udka;h ;¾ckhg ,la ùu'
² ffcj f.da,fha iajdNdúl pl% úlD;s l< yels Ôùka we;s ùfuka iajdNdúl

mßir moaO;sh ;¾ckhg ,la ùu'

6' i a).  78]
b). nelaàßhd $ ihfkdanelaàßhd'

ii' jdhq f.da,Sh khsg%cka"  + -
4 3NH  / NO  njg m;a lsÍu'

iii' a). Azotobacter
b). Rhizobium / Anabaena

iv a). khsfÜ%g jdhqf.da,Sh khsg%cka njg m;a ùu ^TlaisyrKh&
b). jdhq f.da,fha yd mfia yd c,dYj, khsg%cka ;=,H;dj mj;ajd .ekSu'

v' a). ysfud.af,dìka  reêrfha O
2
 yd CO

2
 mßjykh

b). bñhqfkd.af,dìhq,ska m%;sfoay njg m;aùu'
c). welaáka - fmaYS ixfldapkh
d). bkaishq,ska - reêrfha .a¨fldaia  .a,hsfldcka njg m;a lsÍu'
e). f;%dïìka - reêr leá .eiSu W;afm%arKh lsÍu'

vi i. tu ødjKh nelaáßhd j¾Okhg ys;lr fkd jk w;r hSiaÜ j¾Okhg
ys;lr ùu'

ii' ñY%Kfhka iajdNdúl laIqø Ôù .ykh bj;a lsÍu'
iii. Saccharomyces cerevisiae
iv. rih" j¾Kh ÈhqKq lsÍu'
v. fjk;a m,;=re" ;eô,s
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wdfõ‚l iqj| jeä ÈhqKq fjhs'
7' A.
i. f.da,dldr nelaàßhdjla fyj;a fldl=i

oKavdldr nelaàßhdjla fyj;a neis,i
i¾ms,dldr nelaàrshdjla fyj;a iamsß,a¨u

ii. nelaàßhd
ihfkdnelaàßhd

iii. os,Sr
fm%dfgdfidjd
iuyr we,a.S

iv. 1' m%d.a kHIAál CIqø cSúkaf.a mg,j,ska jg jQ ixúOdkh jq kHIaáhla ke;s w;r
iqkHIaál cSùkaf.a mg,j,ska jg jQ ixúOdkh jq kHIaáhla we;'

2' m%d.a kHIaálhkag uhsgfldkaä%hu" yß;,j" ,hsifidau jeks mg, bkaøshsld
ke;' iqkHIaálhkag we;'

3' m%d.a kHIaálhkag mg,j,ska jg jQ ßla;hla ke;' iqkHIaÀlhkag we;'
4' m%d.a kHIaál p, tallj, 9 ¬ 2 jHqy ixúOdkh ke;' iqkHIaÀlhkag we;'
5' m%d.a kHIaál ffi,j, 70s rhsnfidau we;s w;r iqkHIaálhkag 80s rhsnfidau we;'
6' m%d.akHIaálhkag ffi, iels,a, ke;' iqkHIaálhkag ffi, iels,a, we;'

v. ffi,Sh ixúOdkhla fkd fmkaùu'
ffi, ma,diauh $ ffi, ma,diau mg, fkdue;s ùu'
lsisÿ bkaøhsldjla $ rhsnfidau fkd ;sîu'
bf,lafg%dak wkaùlaISh ùu'
DNA fyda RNA muKla ;sîu

B
i. a. Green sulphur bacteria / fld< i,a*¾ nelaàßhd

Purple sulphur bacteria / oï i,a*¾ nelaàßhd
Cyanobacteria / ihfkdanelaàßhd / Anabaena / Nostoc

b. Nitrosomonas
Nitrobacter

c. Saccharomyces / hSiaÜ
d. Clostridium
e. Lactobacillus

ii. ² ,dN wuqøjH u; l%shd lsÍu
² fi!uH ;;a;aj hgf;a ̂ ldur WIaK;ajh yd mSvkh ;=<& m%;sl%shd isÿ l< yels ùu'
² mßj¾;k fõ.j;a ùu'

iii. (i) Saccharomyces
(ii) Acetobacter / Gluconobacter
(iii)Penicillium notatum
(iv) Lactobacillus / Streptococcus
(v) Bacillus thuringiensis

C. (i) Agaricus - wdydr f,i
(ii) Saccharomyces -mdka ksIamdokfha oS msá msmSug meiSfï l%shdj,sh i|yd fhdod

   .kshs'
Lactobacillus -fhda.Ü ksIamdokfha oS" lsß ñoùug fhdod .kS'
Acetobacter / Gluconobacter -úkdlsß ksIamdokhg fhdod .kS'

D.
i. wmc,h hkq ksfjiaj, yd l¾udka;Yd,d j, Ndú;fhka miq bj; ,k c,h fõ'
ii. ² frda.ldrl CIqø cSúka jHdma; ùu'

² c,fha Tlaiscka b,a¨u ^BOD& by< hEu' c,h ;=< ks¾jdhq ;;a;aj we;s ùu'
² ks¾jdhq úfhdackh ksid wm%ikak .|la iys; jdhqka msg ùu $ H

2
S
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iii. wmc,fha we;s ldnksl øjHh u; CIqø cSùka l%shd lrùug i,iajd" CIqø cSù W;afm%arl
l%shdj u.ska" Tjqkaf.a iajdNdúl úfhdack l%shdj,sh isÿ ùug i,iajd" mßir ¥Il
bj;alr" ydkslr nj wvq lr .ekSfï l%shdj,shhs'

iv. fldïfmdaiaÜ ksmoùu'
id.rh ;=< f;,a bysreï bj;a lsÍug'
f,day wmøjH bj;alsÍfï oS

v. oaú;Shsl msßhï wjia:dj ;=<
il%Sh l< fndr l%uh ;=<
ldkaÿ fmryka l%ufha oS

E.
i. úfYaI follg wh;a DNA fldgia f;dard f.k" tkaihsu u.ska lmd fjka lr"

,hsf.aia tkaihsu  u.ska noaO ùug i,iajd fmdÿ DNA wKqjla idod .ekSu'
ii. E. coli
iii. ^udkj& bkaishq,Ska ksmojd .ekSu'

^ñksia& j¾Ol fyda¾fudak ksmoùu'
fymghsáia B tkak;'

rpkd - ^ms<s;=re&
1'

² tl u ;ekqï tall j¾.hla kej; kej; tl;= ùfuka uyd wKq iEfoa'
² by< wKql Ndrhla we; ^104-1010& w;r wKql Ndrhla we;'
² ffcj nyq wjhjl fõ'
² fmd,sielrhsv
² fm%daàka
² kshqla,sla wï, uyd wKq fõ'
² fi,shqf,daia
² iQkHIaál Ydl ffi,j, ì;a;s jHqy ix>gl fõ'
² msIagh
² bkshq,ska
² m%Odk Ydl ixÑ; wdydr fõ'
² w;sf¾l iajik Wmia:r fõ'
² .a,hsfldcka" m%Odk i;a;aj ixÑ; wdydr fõ' w;sf¾l Yaajik Wmia:r fõ'
² lhsàka
² ì;a;s jHqy ix>gl fõ'
² wdf;%dfmdvdjkaf.a nysIa iels,s ix>gl fõ'
² msIagh yd fi,shqf,daia" .a¨fldaia nyq wjhjl fõ'
² bkshq,Ska  *%lafgdaia nyq wjhjl fõ'
² welaàka $ fld,ecka $ ysiafgdaka
² jHqy ix>gl fõ'
² we,aìhqñka $ flahsiska $ we,shqfrdka
² ixÑ; fõ'
² weuhsf,aia $ ,hsfmaia $ fmlaáfkaia
² tkaihsu $ W;afm%arl f,i l%shd lrhs'
² m%;sl%shdj, il%Shk Yla;sh wvq lr fi!uH ;;a;aj hgf;a foay m%;sl%shd isÿ lrkq ,nhs'
² .a¨lf.dka $ bkaishq,ska
² ldhsl fyda jHqyuh fjkialï isÿ lrhs'
² ysfud.af,dîka $ ufhda.af,dîka
² mßjyk f,i l%shd lrhs'
² bñhqfkd.af,dìhq,Ska
² m%;sfoay $ wdrlaIl lD;Hhla bgq lrhs'
² weuhsfkda wï, fm%daàkaj, ;ekqï tall f,i l%shd lrhs'
² fmmaghsv nkaOk we;'



19

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

² DNA äTlaisrhsfnda kshqla,sfhdghsvj, nyq wjhjl fjhs'
² m%fõks øjH .nvd lrhs'
² m%fõks øjH B<`. mrïmrdjg iïfm%aIKh lrhs'
² fm%daàka ixYaf,aIKhg NIau msgm; imhhs'
² RNA
² rhsfndakshqla,sfhdghsvj, nyq wjhjl fõ'
² fm%daàka ixYaf,aIKhg odhl fjhs'
² ffjriaj, m%fõKsl f;dr;=re .nvd lrhs'

´kEu 38 « 4 } 152
2'  flá igyka

² ldfndayhsâf¾gj, CHO wka;¾.; fjhs'
² H:O wkqmd;h 2:1 ls'
² C

x
(H

2
O)

y
 fmdÿ iQ;%fhka oelaúh yel'

² fudfkdielrhsv
² vhsielrhsv
² fmd,sielrhsv f,i j¾. 3 ls'
² fudfkdielrhsvj, iSks wKq 1 ls'
² vhsielrhsvj, iSks wKq 2 ls' ^tla .a,hsfldisäla nkaOkhla we;&
² fmd,sierhsv iSks wkq lsysmhls' ^ .a,hsfldisäla nkaOk rdYshla we;&
² fuu nkaOk ^1-4& fyda ^1-6& nkaOk úh yel'
² fmd,sielrhsv uyd wKq h $ ffcj nyq wjhj h'
² rhsfndaia kshqla,sla wï, $ jHqy ix>gl fõ'
² ßìhqf,daia ìiafmdiaf*aÜ CO

2
 m%;s.%dylfhls' ^m%NdixYaf,aIKfha §&

² fi,shqf,daia $ fmlaàka ^iqkHIaál& Ydl ffi, ì;a;s jHqy ix>gl fõ'
² msIaGh $ bkshq,Ska Ydl ixÑ; wdydr fõ'
² .a,hsfldacka i;aj ixÑ; wdydr fõ'
² lhsàka ffi, ì;a;s jHqy ix>gl $ nysIa iels,s ix>gl fõ'
² msIaGh $ .a,hsfldackaa w;sf¾l Yajik Wmia:r f,i l%shd lrhs'

17 « 3 } 51
3'

² Ôùka yd Ôú l%shdj,s ñksidf.a wjYH;d imqrd .ekSu i|yd fhdod .ekSu ffcj
;dlaIKhhs'

² w;S;fha isg u mej; tk l%shdj,shls'
² wdydr
² T!IO
² we`ÿï
² n,Yla;sh jeks foa ksmojd .ekSug ffcj ;dlaIKh fhdod .kS'
² m%fõ‚ úoHd;aul fidhd .ekSï'
² DNA wKqfõ jHqyh fidhd .ekSï fuu ;dlaIKh ÈhqKq ùug fya;= úh'
² fï i|yd jeämqr u fhdod .kafka E.coli nelaàßhdjhs'
² fuu ;dlaIKfha § cdk y÷kd .ekSu
² fjka lr .ekSu'
² .=Kkh lsÍu'
² tla ðúfhl=f.a isg ;j;a Ôúfhl=g cdk mßjykh lsÍu isÿ l< yel'
² ^udkj& bkaishq,Ska ksmoùu'
² ^udkj& j¾Ol fydafudak ksmojhs'
² fymghsáia B tkak;a ksmojhs'
² ^ySfud*S,shd frda.Skag fokq ,nk& reêr leá .eiSfï idOl ksmojhs'
² weuhsf,aia $ fm%daáfhaia
² ,hsfmaia $ fmlaáfkaia ^tkaihsu eg.2 fokak&
² jeks tkaihsu ksmojhs'
² reêrfha ffjria md,kh lrkq ,nk bkagf*frdaka ksmojhs'
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² cdk ;dlaIKh j¾;udkfha Wiia Ydl yd i;a;aj úfYaIj,g
² cdk we;=¿ lsÍfï l%ufõohla f,i o ÈhqKq lr we;'
² Ydlj,g msgia;r cdk we;=¿ lsÍug cdk jdylhd f,i
² Agrobacterium tumefaciens fhdod.kS'
² m%fõ‚lj úlrKh lrk ,o Ydl  i;=ka yd CIqø Ôùka ,nd .ekSug o fuu ;dlaIKh

Ndú;d lrhs'
² fidahd yd lefkda,d Ydlj,g BT cdkh we;=¿ lsÍu
² ù" ÿïfld< jeks Ydlj, j,a kdYlj,g m%;sfrdaë m%fNao ksmojd .ekSug
² úgñka A j,ska fmdfydi;a rka iy,a ksmo ùug
² Erwinia uredovora nelaàßhd fhdod .ekSu ffcj ;dlaIKfha § isÿ flf¾'
² fuu ;dlaIKfha jdis fuka u wjdis o y÷kd f.k we;'

30 « 5 } 150
4'

² fuh w;S;fha isg u l%shd;aul jQ l%uhls $ ls'mQ' 6000 ;rï wE; ld,fha §
neìf,dakshdkqjka yd iqudßhdkqjka uoHidr ksmo ùug CIqø Ôùka fhdod f.k we;'

² nyq, j fhdod .kq ,nkafka"
² È,Sr
² nelaàßhdhs'
² CIqø Ôùka ,dN wuqøjH u; $ ,dN fyda bj; ,k ldnksl Wmia;r u; l%shd lsÍu'
² ^WIaK;ajh $ mSvkh jeks by< ;;a;aj wkjYH h& fi!uH ;;a;aj ;=< mßj¾;k isÿ

lsÍu' mßj¾;kh fõ.j;a ùu'
² w;=reM, mßir ÿIl øjH fkd ùu'
² ;dlaIKh úYd, jYfhka wjYH fkd ùu fuu fCIa;%fha CIqø Ôù odhl;ajh jeä

ùug fya;= ù we;'
² eg: ,hsiSka ksmo ùu'
² Corynobacterium glutamicum fhdod .kS'
² wdydr m%;smQrlhla fjhs'
² .a¨geóka
² wdydr rildrl f,i fhdod .; yels weuhsfkda wï, fjhs'
² Agaricus
² tl t,af,a u wdydr f,i Ndú; lrhs'
² ìh¾ ksIamdokh
² iy,a $ ;sß`.= u; CIqøÔù l%shdj,shlska ,nd .kS'
² jhska ksIamdokh
² ñÈ fhdod .kS'
² Saccharocmyces / hSiaÜ fhdod isÿ lrk meiSfï l%shdj,shls'
² lsß ño ùug fhdod .kS'$ fhda.Ü ksIamdokh
² rd u; ^C

2
H

5
OH& Acetobacter / Gluconobacter l%shdj fhdod .kS'

² iajdhq ;;a;aj Ndú;d lrhs'
² hSiaÜ fm;s $ SCP iE§ug Saccharomyces fhdod .kS'
² fílß l¾udka;fha Ndú; lrhs'
² msá" iSks ñY%Khlg hSiaÜ fhdod ;nhs'
² msá msfma'
² CO

2
 ksoyia fõ'

² CO
2
 msá ñY%Kh ;=< isr ùfuka msá msfma'

² Öia ksIamdokfha oS fhdod .efka'
² wdydr l,a ;nd .ekSfï oS CIqø cSùka md,kh lrhs'
² tu ksid wdydr mßrlaIKh lsßfï l%u u.ska wdydr l,a ;nd .ekSu o lrhs'
² iuyr wjia:dj, CIqø cSúhd tl t,af,au wdydr f,i fhdod .kshs' hSiaÜ fm;s $

Agaricus
² iuyr wjia:dj, oS CIqø cSùkaf.a mßjD;a;Shj, wdydrj, oS fhdod .kS'
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² hSiaÜ fílß l¾udka;fha oS Ndú; lr msá iújr lr .ekSu'
² Lactobaccillus f.a mßjD;a;Sh l%shd ksid ,elafgdaia ,elaála wï,h njg m;a lr lsß

ño ùu'
5' a.

² m%udKfhka 0'25m - 5'00 m jQ
² wkaùlaaISh
² m%d.a kHIaál
² ì;a;sh fmmaáfvd .a,hslEkaj,ska ;ekqKqq" ±ä jHqyhls'
² ma,diau mg,hg msg;ska we;'
² ma,diau mg,h ffi, ì;a;shg we;=<;ska we;'
² fm%daàkaa" .a,hsfldfm%daàka" fmdiafmd,smsv .a,hsfld,smsvj,ska iE§ we;'
² mg,h we;=<g fkrd idok jHqy u; m%NdixYaf,aYl j¾Kl $ Yaajik tkaihsu

msysghs'
² fldaIaGh ^m%djrKh& ffi, ì;a;shg msg;ska fmd,sielrhsvuh kdkq øjHhlska

hq;= j msysghs'
² lYsldj iQ;%sldldrh'
² fm%daàka fl¢ lsysmhlska iEÈ we;'
² ms,hs ì;a;sfhka msgg fkrd we;'
² ffi, ma,diaufhka werfUk iQ;%sldldr jHQyh'
² rhsfndafidau m%udkfhka iqkHIaál rhsfndfidauj,g jvd l=vd h' ^70s&'
² l=vd Wm tall follska hqla;h'
² RNA yd fm%daàka j,ska iEÈ we;'
² kHIaál øjH ̂ ðfkdauh& oaú;aj fyf,laiSh DNA oduhla j,hdldr f,i ieliS

j¾Kfoayh iEfoa'
² th ;ks tallhls'
² j,hdldr oaúmg l=vd DNA wKq ma,diañv f,i msysghs'
² ixÑ; øjH - .a,hsfldcka" fjd,shqáka
² ffi, ma,diauh
² 80] c,h" fm%daàka" tkaihsu" ldfndayhsfâ%g" ,smsv yd wldnksl wx.j,ska iE§

we;s w¾O >k øjhls'
b. ² ì;a;sh wdrlaIdj

² yevh mj;ajd .ekSu'
² ma,diau mg,h
² jrKSh f,i øjH we;=¿ lsÍu yd msg lr .ekSu'
² m%NdixYaf,aIl j¾Kl
² m%NdixYaf,aIKh'
² f.fkdauh - m%fõKsl ,laIK .nvd lr ;nd .ekSu'
² rhsfndfidau- fm%daàka ixYaf,aIKh
² lYsldj - p,kh
² fldaIaaGh - wdrlaIdj

fldaIaGh
ì;a;sh

ma,diau mg,h
ffi, ma,diauh

rhsfndfidau
ma,diaóv
ms,hs

m%fõKsl øjH
lIsldj
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² ffi, ma,diauh - ffi,Sh ix>gl r|jd ;nd .ekSu
30 « 5 } 150

7' a. m%;sÔjl
² hï laIqø Ôú l%shdjla u¾okh i|yd fjk;a laIqø Ôúhl= ;u mßjD;a;Sh l%shd

u.ska ksmo jk ridhksl øjHhls'
² laIqø Ôú wdidok frda. iqj lsÍug Ndú; lrhs'
² Penicillium chrysogenum os,Srh Ndú;fhka f,dj m%:u m%;sÔjlh jk fmksis,ska

fidhd .ekq‚'
² tajd wjYH jkqfha b;d iq¿ m%udKhls'
² laIqø Ôùka i;= wêl m%ckl YS>%;djh;a flá wdhq ld,h;a ksid iSñ; ld,hla

;=< úlD;s laIqø Ôùka úYd, ixLHdjla ìys fõ'
² wjYH m%udKhg jvd m%;sÔjl Ndú;dj ksid tajdg m%;sfrdaë laIqø Ôù udos,s iEosh

yels h'
² laIqø Ôùka Y%djh lrk fuu ixfhda. fjka lr msßisÿ lr ñksid we;=¿ i;=kag

m%;sldr lsÍug Ndú; lrhs'
² ffcj ;dlaIKh u.ska fïjd ksIamdokh ld¾hlaIu lr we;'
² nelaàßhd" os,Sr" ffjria frda. u¾okh i|yd fïjd Ndú; lrhs'
² ffi, ì;a;s ixYaf,aIKh ksfYaOkh lsßu $ fm%daàka ixYaf,aIKh wvd, lsÍu

jeks l%uj,ska m%;scSjlj,g CIqø cSúhd md,kh l< yels h'

10 « 5 } 50
b.
. ffjriaj, rEmuh wdldr

² ffi,Sh ixúOdkhla ke;'
² fm%daàka yd kHIaál wï,j,ska iEoS we;'
² fm%daàka fldmqjlska jg jQ uOH l=yrhla ;=< ;ekam;a jQ kHIaál wï, wvx.=

ixlS¾K wxY=jls'
² rEmsh wdldr 3 ls'
² oKAvdldr fyj;a fy,slaidldr iuñ;shlska hq;a fm%daàk fldmqjla iys; ffjri'
² f.da,dldr iuñ;shlska hq;a fm%daàk fldmqj iys; ffjria'
² ixlS¾K iuñ;sh we;s ffjria
² fuu ;=fkysu iuyr wdldr j, fm%daàk fldmqj jgd"
² fm%daàka fyda .a,hsfldfm%daàka nkaOl iys; fmdiafmd,smsv
² mg,hla ;sìh yels h'

oKavdldr     f.da,dldr            ixls¾K
5 « 10 } 50

7' a.
² Tjqka m%udKfhka b;d l=vd ùu ksid'
² mDIaG $ mßud wkqmd;fha w.h úYd, ùu'
² mDIaGh yryd isÿ lr .kakd jQ fõ.j;a yqjudre b;d ld¾hlaIu ùu'
² YS>% j¾Okh yd m%ckkhg fuu ;;a;ajh fya;= ùu'
² ,dnodhs Wmia;r u; l%shd lr M,odhs wka;M, rdYshla ksmo ùfï yelshdj'
² fuu l%shd fi!uH ;;a;aj hgf;a isÿ ùu $ úfYaI ;;a;aj wjYH fkd ùu'

b. ² mdka iEoSu'
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² meiSfï l%shdj Wmfhda. Slr .kshs'
² iSks udOHhl wj,ïî; hSiaÜ" ;sß`.= msá" ̈ Kq yd wksl=;a rildrl øjH iu. fyd|ska

ñY% lr .kS'
² meh lsysmhla 30oC ^ldur WIaK;ajfha& meiSug ;nhs'
² hSiaÜj, l%shdj ksid meiSu u.ska CO

2
 yd t;fkda,a iEfoa'

² msá ñY%Kh ;=<ska CO
2
 jdhqj nqnq¿ oeóu ksid l=vd jd isÿre we;s lrñka msá msmSu isÿ

fõ'
² t;fkda,a mdka ms,siaiSfï oS msg ù hhs'

weuhsfkda wï, ksIamdokh
² ri ldrl" wdydrj, .=Kd;auh j¾Okh i|yd Ndú;h'
² ta i|yd uQ,sl m%Njh jkafka ldfndayhsfâ%g h'
² .a¨gñla wï, h'
² wdydr ksIAmdok lghq;=j, oS j¾Olhla f,i ^Taste enhancers& Ndú; flf¾'
² Corynebacterium glutamicum nelaàßhdj fhdod .ks'
² j,a o¾Yhg jvd úYd, m%udKhlska .a¨gñla wï,h ksIamdokh tys úlD;s m%fNao

u.ska isÿ fõ'
² fuu m%fNao jeämqr ksIamdokh lrk .a¨gñla wï,h ffi, ma,diaufhka msgg

fmdïm lrhs' ^md,khlska f;drj&
² Wmia;rh f,i iSks ksIamdokfha w;=re M,hla jk fud,Eiia ^iSks iys; Wla

frdâv& yd
² khsg%cka m%Njhla jk hQßhd fhdod .kshs'
² 32oC - 33oC WIaK;ajfha meh 48 l ld,hl oS ksu fjhs'

² ,hsiska
² Corynebacterium Glutamicum strain ATCC-1327 m%fNaoh Ndú; lrhs'
² ksIamdok l%shdj,sh .a¨gñla wï, ksIamdok l%shdj,shg iudk fjhs'
² oshqKq lr .;a laIqøÔù m%fNao u.ska yd udOHfha ixhq;sh ;j ÿrg;a jeä oshqKQ
lsÍfuka ,hsiska ksIAmdokfha wiajekak ,Sgrhg .%E 200 olajd by< kxjd we;'
² fufia ksmojd .kakd jQ weuhsfkda wï, f,i ,hsiska yd fu;sfhdakSka o we;=<;a h'
² by; j¾. fol uyd Ôùka ksmojkafka ke;'

² idudkH ksfrda.S ffi, wjYH m%udKhg jvd weuhskd wï, ksIamdokh lf<d;a -
m%;sfmdaYs hdka;%Kh u.ska ksIamdok l%shdj,sh kejf;a'

² fï i|yd fhdod .kakd jQ laIqø Ôùyq wjYH m%udKhg jvd weuhskd wï, ksmojd .ks;ss'
th úlD;s laIqø Ôú udos,sj,ska isÿ lrk l%shdjls'

´kEu 30 « 5 } 152

8'
a. ÔjdkqyrKh

² frdamK udOH" ùÿre NdKAv we;=¿ wksl=;a WmlrK laIqø Ôùka yd Tjqkaf.a
ìcdkqj,ska f;dr lr .ekSuhs'

b.
² ;dm ÔjdkqyrKh

fuys wdldr folls
1' f;;a ;dm cSjdkqyrKh
2' úh<s ;dm cSjdkqyrKh

² f;;a ;dm ÔjdkqyrKh
² idudkHfhka frdamK udOH
² tajd ms<sfh, lsßu i|yd fhdod .kakd WmlrK yd Ndck cSjdkqyrKh i|yd

fhdo .kshs'
fï hgf;a"

² 100oC kgk c,fha ;eïîu
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² mSvk Wÿkl ;eïîu'

² kgk c,fha 100 oC ;eïîu
² fuh b;d ir, u l%uhhs' ñ' 10-15 ;ïnd .efka'
² ffjri nelaàßhd os,Sr wdosfha fm%daáka úkdY ùu ksid Tjqka úkdY fõ'
² fï l%ufha oS ;dm ia:dhs nelaàßhd îcdKq" m%sfhdak jeks laIqø Ôúka úkdY

fkdù mj;s'
² mSvk Wÿk Ndú;h'

² j¾. w`.,lg rd;a;,a 15 olajd 121 oC WIaK;ajhl ñks;a;= 15 la ;eïîfuka
ish¨ u laIqø Ôù j¾Ol ffi, yd îcdKq úkdY fõ'

² frdams; udOH c,h lmq mq¨ka fmryka lvodis jeks úh<s ;dmhg Tfrd;a;=
fkd fok øjH fufia cSjdKqyrKh fõ'

² øj udOH wvx.= Ndck mq¨ka wenj,ska jid we¨ñkshï m;%j,ska wdjrKh
l< hq;= h'

² wksl=;a øjH iqÿiq Ndckj, ;ekam;a lr we¨ñkshï m;%j,ska wdjrKh lr
mSvk ;dmlh ;=< ;eìh hq;= h'

² úh<s ;dm ÔjdkqyrKh
² nkaika oe,a,g w,a,d rla; ;ma; jk;=re r;a lsÍu'

Wo( wdl%uK w~q" l;=re w~q
² úh<s jdhq Wÿk

² 160oC l meh 1-2 ld,hla fhdohs'
² Wod - ;dmhg Tfrd;a;= fok ùÿre n÷ka l;=re w~q

² fmÍu
² ;dm wia;dhs øj udOH i|yd Ndú; flf¾'

Wod - øj fmdaIH udOH
² fï i|yd isÿre úIalïNh 0'22 - 0'45 mm olajd jQ fmryka fhdohs'
² fmryk ÔjdkqyrKh lrk ,o wegjqul ;ekam;a lrhs'

² úlsrK Ndú;h
² wêYla;s bf,lafg%dak lsrK loïn
² .eud lsrKj, l%shdldß;ajhg iudk x-lsrK'

Wod ( úoHd.dr" Y,Hd.dr" wdydr ksmojk l¾udka;Yd,d i|yd
² úlsrK l%shdj ksid laIqø Ôúhdf.a kHIaál wï, úkdY fjhs'

² ridhksl øjH
² tajd u.ska laIqø Ôùkaf.a ma,diau mg,h
² fm%daàka jHqyh yd tkaihsu l%shdldß;ajhg ydks isÿ fjhs'
² Wod (  *sfkda,sl jHq;amkak
² uoHidr yhsfmdlaf,darhsÜ wï,
² ye,cka ^whãka laf,daÍka&

´kEu lreKq 38 « 4 } 152
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