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l;=jelsh

;=is; u,,fialr;=is; u,,fialr

jir .Kkdjla uq`t,af,a fkdoek isáh;a" fkdi,ld 

isáh;a CIqø ÔùyQ ñksia Ôú; flfrys iqúYd, ys;lr 

n,mEï iuQyhla tla lsÍug iu;aj isá;s' j¾;udk 

úoHd;aul oekqu wkqj T!IO yd wdydr ksIamdokhg" 

wmc,hg m%;sldr lsÍug" lDIsl¾uh úma,ùh 

fjkilg ,lalsÍug" kj fmdfydr yd m<sfndaOkdYl 

ksIamdokhg" ffcj bkaOk ksYamdokhg" úúO 

ridhk yd tkaihsu ksIamdokhg wdoS jYfhka ñ, 

l< fkdyels uy`.= fiajdjla iemhSug CIqø Ôùkag 

yelsnj ms<s.efka' tfyhskau ffcj ;dlaIKuh 

m¾fhaIK ;=<ska CIqø Ôùka i;= yelshd" ñksia 

wjYH;d imqrd,Sug wjia:dj Wodlrf.k we;' 

fuysoS fCIa;% lsysmhl ,nd we;s ch.%yK idlÉPd 

l< yelsh' 

ffjoH úoHdjffjoH úoHdj 

ñksidg we;sjk frda. yd Wmøj /ilg m%;sldr 

lsÍug iu;a T!IOuh ksIamdok 

/ila ffcj;dlaIK m¾fhaIK yryd f,djg ,eî 

we;' WodyrKhla f,i oelajqjfyd;a bkaishq,ska 

kï" fydafudakh reêrh ;=< .a,qfldaia uÜgu md,kh 

lsÍug iu;a fyd¾fudakh ksmojkq ,nkafka cdk 

;dlaIKhg ,lal< CIqø Ôùkaf.ks' tfiau udkj 

memsf,daud jhsrihg tfrys id¾:l tkak;la 

ksmojd we;af;a ielfrduhsisia kï CIqø ðùhd cdk 

;dlaIKhg ,lalsÍu ;=<sks'  

Tn;a jvd;a fyd`Èkau okakd y`ÿkk m%;sÔjl T!IO 

f,djg bÈßm;a jQfha 1928 oS wef,laiekav¾ *af,ñx 

kï úoHd{hd l< fidhd .ekSu yd fyd¾jd¾â 

*af,daf¾ iy w¾kiaÜ fâka isÿ l< m¾fhaIKj, 

m%;sM,hla f,ih' j¾;udk ffjoH m%;sldr i`oyd 

iqúYd, m%;sÔjl T!IO ixLHdjla imhdoSug fuu 

m¾fhaIK iu;aj we;'

l¾udka;l¾udka;
wdydr ksIamdokh we;=`t úúO l¾udka; i`oyd 

CIqø Ôùka Wmfhda.S lr .ekSu werUqfka tu Ôùka 

ms<sn`o oekqula we;sùug;a fmr isgh' ,elaála 

wï, nelaàßhdj fhdodf.k Öia" fhda.Ü ieliSug" 

ielfrduhsisia fhdodf.k mdka iEoSug" weisála 

wï, nelaàÍhd úkdlsß ksmoùug fhdod .ekSu 

w;S; WodyrKh' j¾;udkfhaoS fuu fCIa;%h ;j;a 

ixj¾Okhù fndfyda ksIamdok ìys lsÍug odhl;ajh 

imhk nj lsj hq;=h'

lDIsl¾uhlDIsl¾uh
Èfkka Èk by< hk f,dal ck.ykhg wjYH wdydr 

ksIamdokh lsÍfï wNsfhda.hg uqyqK oSug lDIsl¾uh  

iún, .kajkafka CIqø Ôùyqh' fuysoS fnda. j.djkag 

we;sjk frda. Wmøj uevmeje;aúSu i`oyd CIqø Ôùka 

fhdod .ekSu wo fndfydafia bÈßhg meñK we;' thg 

lÈu WodyrKhla jkafka ldnksl m<sfndaO kdYlhla 

f,i neis,ia ;=frkafckskaia kï nelaàßhdj fhdod 

.ekSuh' nelshqf,dajhsri f,i ye`Èkafjk jhsri 

iuQyh fnda. j.djkag ydkslrk lDókdYlhlaf,i 

fhdod .ekSuo id¾:úS we;'

ffcj fmdfydr f,i CIqø Ôùka fhdod .ekSu 

j¾;udkfhaoS buy;a Wkkaÿjla we;s lr we;af;a 

ridhksl fmdfydrj, wêl ñ,;a" ldnksl fmdfydr 

b;d úYd, f,i fhoSug wjYH ùu;a hk .eg`t fya;= 

lrf.kh' rks, Ydl" fnda. pl%SlrKhg we;=,;a 

lr .ekSu ;=<ska mi khsg%cka j,ska fmdaIs; lsÍug 

weisfgdnelag¾ jeks nelaàßhd fhdod.ekSu;a" 

ishqfvdfudkdia mqávd kï nelaàßhdj fhdodf.k mi 

fmdiafmaÜ j,ska fmdfydi;a lsÍug;a oekg yelshdj 

,nd we;' 

mßirhmßirh
mßir ÿIl i;= yelshd wjlrKh lsÍug iy 

tajdfha Oq,lyrKhg ^úI uelSug& iu;a CIqø Ôùka 

oekgu;a úoHd{hka fihdf.k we;' fuhg wu;rj 

fmáfg%da,shï iy ma,diaála wdoS øjH mßirfhka 

bj;a lsÍug w;ys; fok CIqø Ôùyq rdYshls' wmc,h 

msßisÿ lsÍugo" oekgu;a CIqø Ôùyq Ndú; lr;s' 

fujr —úÿrdj˜ i`.rdj" CIqø Ôùka f.ka ,o yels 

iqúYd, M, m%fhdack ms<sn`oj isÿ lrk oS¾> úu¾Yk 

;=<ska CIqø Ôùka ñksidf.a wkd.;hg flfia ms<sirK 

fõúo hkak .ek is;d ne,Sug Tng wjia:dj 

Wodlrkq ksielh'

wkd.;h yev.iajk CIqø Ôùka
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CIqøÔùka hkq mDÓúfha úYd,;u 

Ôù ldKavhhs' mDÓúfha we;s uq¿ 

fm%dleßfhdaála ffi, ixLHdj 

4-6 × 1030 f,i weia;fïka;= 

lr we;s w;r th úúO úfYaI 

106 isg 108 olajd .Kkdjlska 

iukaú; fõ' thg nelaàßhd" 

È,Sr" we,a.S" mrfmdaIs;hka jk 

iuyr fm%dáiagdjka" wd¾lshdjka 

iy yevfhka" m%udKfhka iy 

u;=msg rEmdldrfhka fjkia jhsria 

we;=<;a fõ ^rEmh 1&' fuu Ôùka 

Tjqkaf.a ldhsl úoHdj" ffcj 

ridhkh iy fmdaIK wjYH;d 

wkqj fnfyúka úúO fõ' tajd 

fndfyda úg ;ks ma,dkalafgdksla 

ffi, f,i mj;skjdg jvd 

mßir moaO;sh ;=< ixlS¾K 

mdßißl wka;¾l%shdldÍ cd, f,i 

iajNdjO¾ufha Èiafõ' CIqøÔùka 

w;r mj;sk fuu wka;¾l%shd 

tlu úfYaI w;r" úúO úfYaI 

iuÕ fyda iïmQ¾Kfhkau fjkia 

l=, iy mjq,a w;r mjd úh yel' 

wka;¾l%shd lrk úfYaI flfrys 

lsisfia;au n,mEula fkdue;s 

fuu cd, ;=< wka;¾l%shdldÍ 

rgd Okd;aul ^jdis&" iDK;aul 

^wjdis& fyda uOHia: f,i 

j¾. l< yel' wka;¾ l%shdldÍ 

yjq,alrejka w;r isÿjk úúO jdis" 

wjdis iy uOHia: wdoS jQ" úúO                          

wdldrfha iïnkaO;d úúO 

wka;¾l%shdldß rgdjka i|yd 

uÕ fmkajhs' fndfyda CIqøÔùka 

YS>%fhka ckkh jk w;r" tajdfha 

m%fõ‚l  øjHj, we;s iqúld¾h;dj 

fjkia jk mdßißl ;;a;ajhkag 

myiqfjka wkqj¾;kh ùug WmldÍ 

fõ' lDIsld¾ñl" wdydr" T!IO 

iy ridhksl ksIamdok lsysmhla 

r|d mj;sk w;HjYH mßir moaO;s 

ld¾hhka .Kkdjla isÿ lsÍug 

by; i|yka l< ,laIK Tjqkag 

bv i,ihs'

fuu CIqøÔù m%cdjka mßir úoHdj" 

ffjoH úoHdj" bxðfkare úoHdj 

iy lDIsl¾udka;h ;=< oejeka; 

m%dfhda.sl ld¾hNdrhla bgq lrk 

neúka mDÓúfha Ôjhg b;d jeo.;a 

fõ' mDÓúfha we;s CIqøÔù úúO;ajh 

kj cdk" mßjD;a;Sh ud¾. iy 

jákd ksIamdok m%;sidOkh i|yd 

Ndú; fkdl<" oejeka; úYd, 

jYfhka jeo.;a Ôj úoHd;aul 

iïm;la o bÈßm;a lrhs' kuq;a 

wjdikdjlg fuka" mßirfha we;s 

CIqøÔùkaf.ka 99] lg jvd jeä 

m%udKhla ridhkd.dr ;;ajhka 

hgf;a myiqfjka j.d l< fkdyel' 

ljrfha l;dj 1 

wdpd¾h Wfmald rdcj¾Ok" uydpd¾h b,añ Ô¡ tka¡ fyajdcQ,sf.a" uydpd¾h pJøsld kdkdhlaldr

rEmh 01( úúO j¾.fha CIqøÔùka i;=j tajd tlsfklska fjkalr y÷kd .kakd iqú-rEmh 01( úúO j¾.fha CIqøÔùka i;=j tajd tlsfklska fjkalr y÷kd .kakd iqú-
fYaIS ,laIK we;' CIqøÔùkaf.a fuu fjkialï mj;skafka Tjqkaf.a fYaIS ,laIK we;' CIqøÔùkaf.a fuu fjkialï mj;skafka Tjqkaf.a DNADNA^kHIaáh& ^kHIaáh& 

i|yd uOHu .nvd wjldYh ;sîu" Tjqkaf.a ffi,h ^ffi, ì;a;sh& jg lr i|yd uOHu .nvd wjldYh ;sîu" Tjqkaf.a ffi,h ^ffi, ì;a;sh& jg lr 
we;akï iy l=uk wdldrfha ì;a;shla ;sfío hkak iy Tjqka Ôjudk fohlao iy we;akï iy l=uk wdldrfha ì;a;shla ;sfío hkak iy Tjqka Ôjudk fohlao iy 

tajd m%ckkh l< yelso hk idOl u;hs'tajd m%ckkh l< yelso hk idOl u;hs'
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tneúka" fndfyda CIqøÔù úfYaI 

;ju;a tajdfha N+ñldj ms<sn| 

úia;r lr fyda tajdfha ld¾ñl 

úNjh i|yd m%fõY ù fkdue;' 

tys m%;sM,hla jYfhka" CIqøÔùka  

Tjqkaf.a meje;au ms<sn|j oek 

.ekSug;a fmr ld¾ñl l%shdj,Skays 

Ndú;d lrk ,§' mdka iE§u" meiqKq 

wdydr iy jhska jeks mdk j¾." 

úkdlsß" Öia iy lsß ksIamdokh 

lsÍu WodyrK fõ' wo CIqøÔùka 

wdydr" T!IO" ffcj fmdfydr" 

m<sfndaO md,kh" ffcj m%;sl¾u" 

ffcj ydhkh" ffcj bkaOk 

l%shdj,Ska" Ydl iyÔjkh iy 

j¾Ok W;af;ackh we;=¿ úúO 

ld¾ñl fhÿïj, nyq,j Ndú;d 

fõ' fuu §¾> ,ehsia;=fõ" T!IO" 

wdydr" ld¾ñl" lDIsld¾ñl iy 

ridhksl fhÿï by<skau Èiajk 

w;r" tneúka jeäÿr idlÉPd lsÍu 

jeo.;a fõ'

CIqøÔùkaf.a ffjoH úoHdfõ CIqøÔùkaf.a ffjoH úoHdfõ 

fh§ïfh§ï

1900 .Kkaj, uq,a Nd.h jk úg" 

ish¨u T!IOj,ska 80] la muK 

Ydl m%Njhkaf.ka ixiaf,aIKh 

lrk ,§' 1928 § wef,laiekav¾ 

*af,ñka úiska Penicillium notatum 

u.ska fmksis,ska fidhd .kakd 

,o w;r tu ksid Ydl m%Njhka 

u.ska tf;la isÿ l< iajdNdúl 

ksYamdokhka CIqøÔùka u.ska 

ksYamdokhg wjOdkh fhduq úh' 

m%;sÔjl m¾fhaIK wdrïNfha§" 
Streptomyces griseus fj;ska 

streptomycin, Streptomyces 
venezuelae fj;ska chloramphenicol 
Streptomyces aureofaciens 
fj;ska chlortetracycline iy 

Cephalosporium acremonium 

fj;ska cephalosporin C fidhd 

.kakd ,§' úYd, T!IO iud.ï 

fuu idïm%odhsl lafIa;%h ;=< 

È.gu wdfhdackh lrk w;r fï 

olajd wkqu; l=vd wKq T!IO j,ska 

wdikak jYfhka 60] la iy ish¨u 

m%;snelaàÍhldrlhkaf.ka 69] la 

iajNdúl ksIamdokj,ska meñfKa'

CIqøÔùkaf.a wdydr l¾udka;fha CIqøÔùkaf.a wdydr l¾udka;fha 

fhÿïfhÿï

CIqøÔùkaf.a fh§ï" wdydr 

iqrlaIs;;dj iy wdrlaIdj jeä 

ÈhqKq lsÍu i|yd iuia; lDIs 

wdydr oduh yrydu fhdod .efka' 

CIqøÔùka u; mokï jQ wdydr 

fjkia lsÍï u.ska wdydrj, 

.=Kd;aulNdjh jeä ÈhqKq lsÍu 

iy wiajkq fk,Sug fmr isÿ 

lrk ueÈy;aùï ;=,ska wdydr 

u.ska isÿjk wk;=re wju lsÍu" 

wdydr krla ùu je<elaùu fukau 

l,a ;nd .ekSfï wdhq ld,h 

§¾> lsÍu" wdydr iy wdydr 

ixj¾Okfha fm%danfhdála iy 

iajhxl%Sh iy jd‚c wdrïNl 

uqyqï ^starter culture& wdÈh fuhg 

we;=<;a fõ' FAO ^2009& jd¾;d 

j,g wkqj" wdydr ieliSu i|yd 

m%Odk l%shdldÍ lKavdhï jkafka 

m%fhdackj;a CIqøÔùka ^wdrïNl iy 

fm%danfhdála nelaàßhd" È,Sr iy 

hSiaÜ& h' CIqøÔùka Ndú; lsÍfuka¦ 

w;sßla;" blaukska krla jk iy 

wdydrhg .; fkdyels wuqøjH 

wdrlaIs;" ia:dhS iy rij;a wdydr 

fyda mdk j¾. njg mßj¾;kh 

l< yelsh' meiSug Ndú; lrk 

CIqøÔùka u.ska meiqKq wdydrj, 

.=Kd;aulNdjh iy ,laIK 

^wdï,sl;djh" rih" jhkh" iqj|" 

fmdaIH mod¾: iy fi!LH m%;s,dN& 

;SrKh lrhs' meiùfï ;dlaIKfha 

uE; ld,Sk ridhksl bxðfkare 

fidhd.ekSï" wdydr ksIamdolhskag 

Öia" meiqKq lsß jeks lsß ksIamdok 

j¾. ish .Kkla iy t<j¿ 

ksIamdok jk wÉpdre iy T,sõ" 

meiqKq fidaia iy fidfiacia jeks 

ud¿ iy uia ksIamdok" fílß 

ksIamdok" îr" jhska iy ihsv¾" 

úkdlsß jeks uOHidr mdk j¾." 

wdydr wï, iy CIqøÔùka iïnkaO 

f;,a ksIamdokh lsÍug myiqlï 

imhhs'

CIqøÔùkaf.a lDIsld¾ñl fhÿïCIqøÔùkaf.a lDIsld¾ñl fhÿï

f,dj mqrd lDIsl¾udka;fha nyq,j 

Ndú;d jk m%fhdackj;a CIqøÔùka 

w;rg Rhizobia, Mycorrhizae, 
Azospirillum, Bacillus, Pseudomon, 
Trichoderm, Streptomyces úfYaI 

we;=<;a fõ' fuu ys;lr CIqøÔùka 

úiska khsg%cka ;sr lsÍu" m%Odk 

fmdaIH mod¾: ,nd .ekSu" CIqø 

fmdaIl ødjH lsÍu ^fmdiamria" 

fmdgEishï iy iskala& iy 

ihsfv%df*da¾ ksIamdokh" uq,a iy 

ßls,s j¾Okh m%j¾Okh lsÍu" 

m%;sÔjl" auxin" iy gibberellins 
jeks m%;súfrdaOl øjH ksmoùu 

u.ska frda. md,kh lsÍu fyda 

u¾okh iy mdxY= jHqyh jeäÈhqKq 

lsÍu hkdÈh isÿ lrhs' fuu 

CIqøÔùka foaYSh fukau wdka;sl 

Ôjudk CIqøÔùka( W!k Ndú;hg ,lajq cd;sl OkhlaÔjudk CIqøÔùka( W!k Ndú;hg ,lajq cd;sl Okhla
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jdiia:dkj, jefvk fnda. i|yd 

ffcj fmdfydr f,io fhÈh 

yelsh' lDIsld¾ñl jYfhka" úúO 

OdkH fnda.j, CIqø fmdaIl ffcj 

n, .ekaùu i|yd Fe iy Zn 

ødjH lsÍfï .=Kdx. iys; jeo.;a 

CIqøÔùka Ndú;d l< yel'

CIqøÔùkaf.a ridhksl fh§ï

meiùu l%shdj,Skays§" CIqøÔù ;ks 

ffi, fm%daàka (SCP)" ihsf,aca 

iy CIqøÔù wdYs%;fhka ielfik 

m,sfndaOkdYl ksmoùug fhdod 

.kS' CIqøÔù uqyqï ^starter culture& 
ia:dhSldrl" ff;f,daoldrl" 

tkaihsu" ri iy iqj| jeks wdydr 

wdl,k lsysmhla ksIamdokh 

lsÍug o fhdod .kS' i;aj frkÜ 

^chymosin& j,g jvd ñ, wvq 

CIqøÔù frkÜ 1970 .Kkaj, isg 

jd‚cuh jYfhka ksIamdokh lrk 

w;r úúO Öia j¾. ksIamdokh 

i|yd iqÿiq nj iy;sl ù we;' 
Aspergillus niger, Aspergillus 
oryzae iy Kluyveromyces lactis 
j,ska ,nd.;a ,elafÜia wdrlaIs; 

f,i i,lkq ,nk w;r mq¿,a 

mrdihl fh§ï bÈßm;a lrhs' 

CIqøÔù ,elafÜia¦ whsial%Sï" fhda.Ü 

iy YS; l< w;=remij, ial+ma 

(scoop) iy l%Sï .;sh" me‚ ri 

iy Ô¾Kh jeä ÈhqKq lsÍug iy 

,elafgdaia iaMálSlrKh ùu ksid 

we;sjk je,s .;sh (sandiness) wvq 

lsÍug Ndú;d lrhs' CIqøÔù lipases 
iys; m%;sldrl iy fïo wï, 

úfYaIhla b;d jeo.;a jk w;r 

t<j¿ f;,a is,a,r fj<|du iy 

fldfldajd ng¾ wdfoaYl" wvq le,ß 

g%hsihs,a.a,sifrda,a iy Tf,hsla 

wï,h nyq, f;,a jeks fmdaIŒh 

jYfhka jeo.;a jHqy.; g%hsihs,a-

.a,sifrda,a ixiaf,aIKh lsÍu 

i|yd ,dN f;,a jeäÈhqKq lsÍu 

i|yd Ndú;d lrhs' CIqøÔù laIdÍh 

fm%daàia (alkaline proteases) 
by< fmdaIK w.hla we;s 

fm%daàka yhsfv%d,hsfiaÜ ^protein 
hydrolysates& ieliSfï§;a" CIqøÔù 

.aÆfldaweuhsf,aia iy β-weuhsf,aia¦ 

wvq le,ß ìh¾ ksIamdokfha§;a 

jd‚cuh jYfhka Ndú;d fõ'

flfia fj;;a" Y%S ,xldfõ ld¾ñl 

wfmalaIdjka iys; foaYSh CIqøÔùka 

m%fNao yqol,d lsÍu iy y÷kd 

.ekSu iïnkaOfhka isÿ lr 

we;af;a b;d iSñ; m¾fhaIK 

m%udKhls' tys m%;sM,hla jYfhka" 

jd‚c fyda uQ,sl m¾fhaIK fhÿï 

i|yd foaYSh CIqøÔù m%fNao ,nd .; 

fkdyel' jd‚cuh jYfhka m%fõY 

úh yels wdkhksl wdrïNl uqyqï 

^starter culture& ñ, wêl jk 

w;r tajd m%pdrKh lr nyq fhÿï 

i|yd Ndú; l< fkdyel' tajd 

.Dy Ndú;h i|yd iqÿiq fkdjk 

neúka .Dy yd l=vd mßudK wdydr 

ieliqï fhÿï i|yd fkd.e,fma' 

;jo" CIqøÔùka meiùfï ls%hdj,shg 

,la lr ksmojk wdydr ,xldfõ 

b;d iSñ; m%udKhlA muKla 

mj;s' tfiau fuu ksIamdok j, 

l%shdldÍ .=Kdx.o úoHd;aulj 

;yjqre lr fkdue;' tneúka" 

mdßfNda.s lhskaf.a wdka;%sl iy 

idudkH fi!LH ;;a;ajh jeäÈhqKq 

lsÍu i|yd iy tuÕska foaYShj 

ixj¾ê; foaYSh l%shdldÍ wdrïNl 

uqyqka (starter culture) y÷kajd§u 

yryd fj<|fmd< b,a¨u ;Dma;su;a 

lsÍu i|yd fj<|fmd< b,lal 

lr.;a kj ksIamdok j¾Okhka 

i|yd fndfyda wjia:djka ;sfí' 

tneúka" kj CIqøÔù m%fNao ms<sn| 

uQ,sl iy jHjydßl m¾fhaIK 

iy m%udKd;aul o;a; ,nd .ekSu 

i|yd tajd fhoùu" foaYSh l%shdldÍ 

wdrïNl uqyqka (starter culture) 
iy tajdfha ;dlaI‚l fhÿï 

l%shdj,s ie,iqï ixj¾Okh lsÍu 

i|yd b;d jeo.;a fõ' fuh jvd 

fyd| l%shdj,s md,khla"fukau 

jeäÈhqKq l< wdydr iqrlaIs;;dj 

iy .=Kd;aul Ndjh iy wd¾Ól 

w,dN wvq lsÍug fya;= úh yel'

wdpd¾h Wfmald rdcj¾Okwdpd¾h Wfmald rdcj¾Ok
fþHIaG m¾fhaIK úoHd{ fþHIaG m¾fhaIK úoHd{ 

wdydr ;dlaIK wxYh wdydr ;dlaIK wxYh 

ld¾ñl ;dlaIK wdh;kh¡ ld¾ñl ;dlaIK wdh;kh¡ 

uydpd¾h b,añ Ô¡ tka¡ uydpd¾h b,añ Ô¡ tka¡ 
fyajdcQ,sf.fyajdcQ,sf.a a 
uydpd¾h ^m¾fhaIK& uydpd¾h ^m¾fhaIK& 

w;sf¾l wOHlaI fckrd,a w;sf¾l wOHlaI fckrd,a 

ld¾ñl ;dlaIKsl wdh;kh¡ld¾ñl ;dlaIKsl wdh;kh¡

uydpd¾h pJøsld kdkdhlaldr uydpd¾h pJøsld kdkdhlaldr 
Ydl úoHd wOHkdxYh Ydl úoHd wOHkdxYh 

fld<U úYaj úoHd,h¡fld<U úYaj úoHd,h¡

ljrfha l;dj 1 
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we;af;a ffi, á%,shk 10 la 

muK ixLHdjlska jk w;r th 

á%,shk 100 lg;a jeä CIqø Ôùka 

ixLHdjlg jdiia:dkh jk 

Odrlfhl= njg m;aj we;' tfyhska 

fuh wmf.a 

—uhsfl%daìfhdauh˜ fyj;a CIqø 

ffcj o¾Yh f,i yÿkajkafkuq'

—uhsfl%daìfhdauh˜ - CIqø ffcj —uhsfl%daìfhdauh˜ - CIqø ffcj 

o¾Yh hkq l=ulao@o¾Yh hkq l=ulao@

uhsfl%daìfhdauhla ^CIqø ffcj 

o¾Ylhla& hkq wmf.a isrer u;$;=< 

fyda fjk;a Ôúfhl= u;$;=< fyda 

muKla fkdj fmdl=Kq" jeõ" l,mq 

yd id.r fyda jeks ndysr mßir 

;=< fjfik CIqø Ôù tl;=jlgh' 

fuh wm f,dalfhys wfkla ljr 

mßirhljqj fumßoafoka u n,mdhs' 

wm okakd ish,q uhsfl%daìfhdau ;=< 

jeäld¾hNdrhla nelaàßhd u.ska 

isÿlrkq ,enqjo jhsri" È,Sr yd 

uE;loS j¾.SlrKhg ,lajQ tAl 

ffi,sl CIqø Ôù ldKavhla jk 

wd¾lshdjla ta;=< mj;shs'

uhsfl%daìfhdau b;sydihuhsfl%daìfhdau b;sydih

fmd<j u; jir ì,shk 1'2 

ld,hla Ydl iy i;=ka cSj;aj 

isg we;' by< Ôùka iy CIqø 

Ôùka w;r wka;¾ ls%hd mej;Sfï 

b;sydih fuhg jvd fndfyda 

merKsh' t;eka mgka oek fyda 

wm fjfik" kS, .%yhd 

f,i ye`Èkafjk" fuu 

mDÓúh ;=< fjfik tlu 

n,mq`Mjkaldrhkajkafka 

udkjfhdau muKla nj ;jÿrg;a 

mejish fkdyelsh' j¾;udkfha 

mj;akd fldfrdakd jhsri frda.h 

^fldúâ 19 wdidokh& wmg 

meyeÈ,sju fmkakqï lr mjid 

isák" isysm;a lrjk lÈu mdvu 

jkqfha fi!LHh" n,h yd Okh 

wìnjd hk njh' fuhg;a jvd 

th ikd:lr isákqfha wm fuysoS 

isÿlrk ish`t foh md,kh lsÍug 

ñksiqkajk wmg jvd ;uka tkï 

CIqø Ôùyq iu;a njh' wjidk 

uhsfl%daìfhdau bgqlrk wÈis ld¾hNdrhuhsfl%daìfhdau bgqlrk wÈis ld¾hNdrh

jYfhka i`oyka l< yelafla fuu 

f,dalh md,kh lrkq ,nkafka 

udkj Ôùka úiska fkdj" jd;fhka 

mgka f.k" uy fmd<fjys iEu 

ìï w.,lu" id.ro w;afkdyer 

iEu c,dYhlu" iEu me<hlu iy 

ñksido we;=<;a iEu i;ajfhl= 

;=<u wdoS jYfhka f,dalfhys iEu 

;eklu CIqø Ôùyq fjfik njh' 

;j;a f,ilska lsjfyd;a ish,q 

i;=ka iy Ydl" CIqø Ôùka fyda 

Odrlhka fyda f,i lghq;= lr;s' 

ñksia isrer we;=<; yd msg;" w;s 

úYd, CIqø Ôùka ixLHdjla ;u 

;ukaf.a jdiia:dkh lrf.k 

fjfi;s" ñksia isrer ks¾udKhù 

wdpd¾h trkaos m;srK

uhsfl%daìfhdau bgqlrk wÈis ld¾hNdrhuhsfl%daìfhdau bgqlrk wÈis ld¾hNdrh
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fkdoek fyda CIqø Ôùka fyda CIqø 

ffcj o¾Yhka fyda iu`. wm 

Ôj;aj we;' fuu iïnkaO;djh 

úúOdldrfhka Wiia Ôùkaf.a 

mßKduh yev.eiaiSug Woõjkakg 

we;ehs ie,flhs' fuhg wu;rj 

i;=ka iy Ydl iu`. wdYs%;j 

mej;s CIqø Ôùka wod< i;ajhdf.

ka Ydlh fyda iu`. iy-mßKduh 

ù we;s nj;a o ie,flhs' wdudYh 

wdYs%;j fjfik fy,sfldnelg¾ 

mhsf,daß (Helicobacter pylori) kï 

nelaàßhdj ñksid iu`. iymßKdu 

jq CIqø Ôúfhl= ms<sn`oj ,ndÈh 

yels fyd`ou WodyrKhh' fï 

ms<sn`oj isÿlrk ,o úu¾Ykfhka 

úoHd{hkayg fy,sfldnelag¾ 

mhsf,daß yS udÈ,s úúO;ajh ;=<ska 

wms%ldfõ isg fydafuda fiamshkaia 

(Homo sapiens) f.da,Shj me;sr 

hdug uq,a jQ ixl%uK wdldrh 

ms<sn`o id¾:l fidhd .ekSula 

isÿl< yelsj we;'

uhsfl%daìfhdau wmg jeo.;a wehs@uhsfl%daìfhdau wmg jeo.;a wehs@

wmf.a wydr ud¾.h" úfYaIfhka 

wka;% ;=< fjfik CIqø" Ôùka 

wdydr Ô¾Khg WmldÍ ùu iy 

ydkslr nelaàßhd yd jhsri 

isrer ;=< mÈxÑ ù jdiia:dk 

we;s lsÍu j<lajhs' tfukau 

mDÓúh u; isÿjk m%d:ñl wdydr 

ksYamdokfhka 50] la isÿlsÍug 

id.rhka yS fjfik CIqø Ôùyq j. 

n,d.ks;s' mdxY= CIqø Ôùyq ish`tu 

mßir moaO;Ska yS ksis ls%hdldÍ;ah 

yßhdldrfhka isÿùu i`oyd jeo.;a 

ld¾hNdrhla bgqlr;s' ieuod 

j¾Okhjk f.da,Sh ck.ykhg 

wdydr iemhSu wNsfhda.hlajk 

w;ru wdydr j.d lsÍug yels 

bvï m%udKh wvqùu" foaY.=Ksl 

fjkialï iy udkj iïm;a 

flfrys n,mdk jHdma; frda. 

jix.; hkdÈh fya;= fldg fuu 

wNsfhda.h wLKavj mj;skakla 

njg m;aj we;' Ydl j¾Okh 

fõ.j;a lsÍug" fmdaIl Ndú;h 

ld¾hCIu lsÍug" Ydl fnda.hka 

;=< frda.hkag tfrys m%;sfrdaOh 

kxjd,Su wdÈh ioyd iM,odhS Ydl 

uhsfl%daìfhdau i;= yelshd Ndú;h 

fkdi,ld yer we;s neúka tA 

i`oyd jeä wjldYhla fhduq lsÍu 

wjYHj mj;shs' j¾;udk f,dalhg 

uhsfl%daìfhdau ñksia Ôú;hka yS 

ks¾udKh lr we;s n,mEu foi 

n,k úg" f,dalfhys mj;sk 

uhsfl%daìfhdau i;= iqúYd, úNjh 

.fõIKh lr m%fhdackh .ekSug 

fhduq ùu i`oyd ksisl< t<U we;s 

nj fmfka' 

wm flfrysu wjOdkh fhduql< 

fyd;a mqoa.,fhl=f.a fi!LHh 

flfrys jeo.;a ld¾hNdrhka 

isÿlsÍug uhsfl%daìfhdau iu;ah' 

fjk;a f,ilska lsjfyd;a 

mqoa.,fhl= ;=< mj;akd tu 

mqoa.,hdf.a iuia; fi!LHh 

ks.ukh lsÍula uhsfl%daìfhdau 

isÿlrhs' mqoa.,fhl=" if;l= fyda 

Ydlhl mj;akd uhsfl%daìfhdau jdi 

N+ñ we;sjkqfha ndysr mßirfhka 

meñfKk CIqø 

Ôùkaf.ks' wm 

fjfik mßirfha 

isák CIqø cSùka" 

wm ;=< yd wm 

u; fjfik CIqø 

Ôùka ljfrl=o 

hkak fndfyda 

úg ks.ukh 

lrkq ,nhs' wm 

.kakd wdydr 

muKla fkdj 

iómj wdY%h lrk 

mqoa.,hska mjd 

wm fj; we;s 

uhsfl%daìfhdau 

ks.ukh lsrSug 

fya;=fjhs' 

wka;%.; uhsfl%daìfhdau ks.ukfhaoS 

th úfYaIfhka i;Hhls' 

wka;% ^wdydr ud¾.h& ;=< we;s 

uhsfl%daìfhdau ixhq;sh flfrys 

n,mEug wmf.a Ñ;a;fõ.hka o 

iu;ah' wd;;sfhka fmf<kúg 

l<n,hg m;ajq úg wka;% 

uhsfl%daìfhdau wm frda.S ;;ajhkag 

fhduq lsÍug iu;ah' 

udkj iy i;aj fi!LHh flfrys 

isÿlrk n,mEug wu;rj" CIqø 

Ôùka wdydr iemhSu iïnkaOfhka 

isÿlrk ld¾hNd¾h fkdi,ld 

isáh fkdyelsh' iSñ; N+ñ 

m%udKhla j.dj i`oyd iqÿiq 

;;ajhl mj;soaoS 

by< hñka mj;sk 

ck.ykhg 

wjYH wdydr fuu 

mDÓúfhys fjfik 

i;=kao we;=`Mj 

iEu flfkl=gu 

m%udKj;aj iemhSfï 

wNsfhda.hg wm 

uqyqK oS isákafkuq' 

fuu miqìu hgf;a" 

.jhka jeks Ydl 

NCIl i;=kaf.a 
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wdydr wjYH;d jeäjYfhka imhkq 

,nkafka Ydl mdol wdydr u.sks' 

fuu ;;ajfhaoS o< wdydr $ o< 

wdydr ;=< mj;sk fi,shqf,daia 

Ô¾Khg myiqlï iemhSug 

wka;%.; CIqø Ôùka bgqlrk 

ld¾hNdrh wiuiuh' thg fya;=j 

o< wdydr $o< wdydrj, wvx.= 

fi,shqf,daia Ô¾Khg wjYH 

fi,shqf,aia tkaihsuh Ydl NlaIl 

Odrlhka úiska ksmojkq fkd,nk 

w;r tajd iemhSu isÿlrkqfha fuu 

CIqø Ôùka úiska ùuh'  

uhsfl%daìfhdau ks.ukh lrk uhsfl%daìfhdau ks.ukh lrk 

idOl idOl 

uhsfl%daìfhdau ms<sn`oj isÿlrk 

iuyr m¾fhaIK ;=<ska 

uhsfl%daìfhdauhkayS ixhq;sh 

ms<sn`oj hï ks.ukhka .ekSug 

;rïjQ oekqula fy<sfmfy<s lr 

we;' fyd`Èkau oek isák lreKla 

jkafka" uhsfl%daìfhdauh fjfik 

CIqø Ôùka f.a wdrïNh tu Odrlhd 

Ôj;a jk mßirfhkau isÿjk njh' 

tfia jqjo Odrl uhsfl%daìfhdaul 

fldgialrejl=ùfï iqÿiqlu wod< 

mßirfha fjfik ish,q CIqø 

Ôùkag fkd,efnhs' hï úfYaIs; 

uhsfl%daìfhdauhl úfYaIs; 

idudðlfhl= ùfï jrm%idoh 

iuyr CIqø Ôùkag ysñlrkqfha 

tajd i;= hï iqúfYaIs; ,CIK 

fya;=lrf.kh' WodyrKhka f,i 

oelajqfyd;a wmf.a wdudYh ;=< 

mj;akd wdï,sl mStÉ (pH) ;;ajhg 

Tfrd;a;= oSfï yelshdj ;sfnk ksid 

tajdg wmf.a wdudYh ;=< fjfik 

jeo.;a idudðlfhl= njg m;aùfï 

wjia:dj i,id oS we;' 

Odrlhka iy CIqø Ôùka w;r 

isÿjk iuyr wka;¾ l%shd ;r.ldÍ" 

mrfmdaIsl fyda úf,damsh úh 

yels w;r ;j;a iuyrla Odrlhd 

iy  CIqøÔùhd hk fofokdgu 

M, m%fhdack imhk wfkdkHh 

M,odhS ;;ajhla we;slsÍug iu;ah' 

b;d l=vd jhsrihla u`.ska we;sl< 

udrdka;sl jHdma; jix.;hla 

ksid ydkslr wka;¾l%shdldrlï 

u;=lrk M,úmdl .ek wmg 

lÈu jegySula ,nd oS we;' 

wfkla w;g lsß ksIamdok 

l¾udka;fhaoS fndfyda Woõ 

Wmldr imhk ,elafgdaneis,ia 

iy ,elafgdfldl=i .eko wm 

oekqj;ah' ta w;rg rks, me<Eáj, 

uQ, .eg;s j, fjfik rhsfidaìhï 

iy ñfidarhsfidaìhïjeks ys;lr 

nelaàßhd  mi idrj;a ;sîug 

khsg%cka iemhSu iy Ydlj,g 

khsg%cka ,nd.ekSug ie,eiaùu 

yryd bgqlrk jeo.;a fufyjr 

ms<sn`ojo wm oekqj;ah' 

;j;a is;a we`o.kakd iq`t lreKla 

jkafka uhsfl%dìfhdauhl 

ixhq;sh yev.eiaùug iu;ajk 

wdldrfha wka;¾l%shdldrlï 

uhsfld%ìfhdauhla we;=f<ys 

mj;sk CIqø Ôùka w;r isÿùuh' 

wmf.a isrer ;=<$u; Ôj;ajk 

iyÔù nelaàßhdjlg" jHdêckl 

nelaàßhdjl jHdêckl;djh 

wvqlsÍug" tu nelaàßhdj wys;lr 

mßirhla ìyslsÍu ;=<ska isÿl< 

yelsh' fndfyda wjia:dj,oS 

fuu CIqø Ôù m%cdjka" m<uq 

Odrlhf.a ióm iïnkaO;d iys; 

wfkl=;a Odrlhka ;=< mj;akd 

CIqø cSù m%cdjka iu`. wka;¾ 

iïnkaO;d meje;aùug iu;ah' 

fuhg we;s lÈu WodyrKh kï" 

{d;Ska fkdjk mqoa.,hka iu`. 

we;sjkjdg jvd jeä CIqø Ôù 

m%udKhla tlu mjqf,a idudðlhka 

w;r mej;Suh' fu wdldrfha 

CIqø Ôùka mjqf,a mßirh wod< 

úfYaIfha iSujka mjd blaujd 

hd yelsh' ta fya;=j ksid Tnf.a 

uhsfl%daìfhdaufha we;s hï CIqø 

uhsfl%daìfhdau bgqlrk wÈis ld¾hNdrhuhsfl%daìfhdau bgqlrk wÈis ld¾hNdrh
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cSùka ksjfia we;s lrk iqr;,a 

n,a,d iu`. yjq,a mßyrKhla we;s 

lsÍugo mq`Mjk' fujeks wka;¾l%shd 

fya;=fldg wys;lr m%;st, 

we;sùugo bv ;sfí' 

wmf.a isrefrys mj;akd 

uhsfl%daìfhdau foi ne,qjfyd;a" 

wydr Ô¾Kh" fmdaIKh" isrer 

wdl%uKh lrk jHdêckluh 

Ôùkag m%;sfrdaOh oelaùug 

muKla fkdj fujeks jHdêckl 

wdl%uKhloS m%;sYla;s moaO;sh 

wjÈlsÍu wdoS ld¾hhka rdYshla yd 

iïnkaOj wm hefmkqfha CIqø Ôùka 

flfrysh' ffjoH m¾fhaIKhka 

yS ixj¾Okh;a" fndfyda 

fidhd oekf.k we;s buy;a 

oekqï iïNdrh;a wkqj udkj 

uhsfl%daìfhdau" frda. ;;ajhka 

iu`.u tu uhsfl%daìfhdau ixhq;sh 

fjkia jk nj fy<sj we;' wfkla 

w;g wd;;sh jeks idOl wmf.a 

uhsfl%daìfhdau ixhq;sh flfrys we;s 

lrk n,mEu wmj frda. ;;ajhka 

fj; fhduq lrk mQ¾j m%Njhla we;s 

lrhs'

i;ajhkaf.a iudcuh yeisÍï 

Tjqkaf.a uhsfl%daìfhdau ixhq;sh 

flfrys n,mEug iu;ah' i;=ka 

úfYaIfhka CISrmdhSka ;=< oelsh 

yels ud;D p¾hdjka Tjqkaf.a 

kjckauhkaf.a uhsfl%daìfhdau 

ixhq;sh flfrys úYd, f,i n,mEï 

lsÍug iu;a nj fmkSf.dia we;' 

m¾fhalaIK u`.ska fmkajdoS we;af;a 

iajdNdúl f,i Wm; fok kj 

ckauhka" ;u ujqjrekaf.a fhdaks 

ud¾.fhaoS ysñlr .kakd CIqø Ôùyq" 

ndysr mßirfha CIqø Ôùkaf.ka 

t,a,fjk .eyeg  yd ;¾ckhkag 

uqyqK oSug iu;a ;;ajhl isák 

njh' fuu ;;ajh fya;=fldg 

isfiaßhka ie;alï u`.ska kj 

ckauhka ìyslsÍug l%shdlrk 

m%ij yd Y,H ffjoHjre Tjqkayg 

ud;D fhdaks ud;a;= .e,aùug l%shd 

lr;s' t wdldrfhkau n<,a mjqf,a 

idudðlhka ;u megjqka f,jlñka 

fl< .e,aùu ;=<ska wdrCIs; 

fÄguh CIqø Ôù mg,hla we;s 

lsÍug l%shd lr;s'

uhsfl%daìfhdau i;= úúO;ajh uhsfl%daìfhdau i;= úúO;ajh 

wdrCId lsÍu wdrCId lsÍu   

ñksia l%shdldrlïj, fya;=fjka 

ffcj úúO;ajh b;d Ys>%fhka 

my< hñka mj;sk f,dalhl" CIqø 

Ôù úúO;ajh flfryso tjeksu 

n,mEula we;s ùu je<elaúh 

fkdyelsh' wm wOHkh lsÍug 

fmrd;=ju iuyr ffcj f.da, ;=< 

mj;akd CIqø Ôù úúO;ajh we;sùula 

.ek is;Su mjd ìh Wmoaohs' 

m¾fhaIK wOHk ;=<ska fmkajd 

we;af;a f.da,Sh iy foaY.=K 

fjkialïj,g CIqø Ôù m%cdjka b;d 

ixfõoS njh' wmf.au m¾fhaIK 

;=<ska uqyqÿ c,fha by< hk 

WIaK;ajh yuqfõ id.r Ôùkaf.a 

uhsfl%daìfhdau ixhq;ska fjkiajk 

nj fmkS f.dia we;af;ah' w;sYhskau 

;¾ckhg ,laj we;s Odrlhka 

yd iyÔjkfhka fjfik CIqø 

Ôùka ke;sùhdfï ;¾ckfhka 

fmf<k nj úoHd{hka fmkajd oS 

we;af;a wjjdod;auljh' wjodkug 

,laj we;s mßirhkayS fjfik 

CIqøÔùkaf.a iy i;=kaf.a DNA 
iqrCIs; lrk f,ig fhdackdjla 

bÈßm;aj we;af;a tneúks' 

wdpd¾h trkaÈ m;srKwdpd¾h trkaÈ m;srK  

fþHIaG l:sldpd¾h fþHIaG l:sldpd¾h 

YS% chj¾Okmqr úYaj úoHd,h¡YS% chj¾Okmqr úYaj úoHd,h¡
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wdka;sl mßir ;;ajhka hgf;a CIqøÔù meje;auwdka;sl mßir ;;ajhka hgf;a CIqøÔù meje;au

 

uypd¾h tia' pJødks úchr;ak

wdka;sl mßir ;;ajhka hgf;a CIqøÔù meje;auwdka;sl mßir ;;ajhka hgf;a CIqøÔù meje;au

 

jir ì,shk 35l ;rï jQ ld,hla 

ffcj f.da,fhys wdêm;H 

oerE CIqøÔùyq mDÓúfha iEu 

wiaila uq,a,lau ish jdiN+ñ 

lr.ksñka me;sßks' ridhkd.dr 

;=< frdamKh lr y÷kd.ekSug 

yelsj we;af;a ish¿ CIqøÔùka 

w;ßka 1] la muKla neúka 

fudjqka ms<sn|j wm ;=< wog;a 

we;af;a b;d iq¿ oekqula muKls' 

tfyhska fuu frdamKh l< 

fkdyels jQ CIqøÔùka ms<sn| ,o 

yelaflao iq¿ f;dr;=re m%udKhla 

muKh' y÷kd.; yels CIqøÔùka 

w;ßka jeä ixLHdjla ms<sn| 

f;dr;=re jd¾;dlr we;af;a tajd 

uOHia: mßir ;;ajhka hgf;a                      

ridhkd.dr ;=< frdamKh lsÍu 

u.sks' fuu mßir ;;ajhkayS 

idOl jkafka WIaK;ajh 

fi,aishia wxYl 37 ,jK;djh 

3]' idudkH jdhqf.da,Sh mSvkh' 

Tlaiscka mej;Su hkdÈhh’' 

flfiajqj;a zfugdf.fkdñlZ 

jeks kj fuj,ï ixj¾Okh;a 

fya;=fldg fuhg fmr .fõIKh 

fkdl< mßirhkayS yuqjk 

CIqøÔùka idïm%odhl f,i 

frdamKh fkdlr tajdfha ã’'weka'ta 

iy wd¾'tka'ta úYaf,aIKh lsÍfï 

yelshdj fï jkúg ,eî we;' 

fufia .fõIKhg ,la fkdjQ 

mßir ;;ajhka wdka;sl fyda 

l¾lIl fõ' tjeks ;;ajhka 

ms<sn|j WodyrK f,i huy,a 

øj;dm isÿre" u< uqyqo fyda úYd, 

,jK c,dY jeks w;s ,jKuh 

mßir yd b;d my< uqyqo fyda úYd, 

,jK c,dY jeks w;s ,jKuh 

mßir yd b;d my< WIaK;ajhkag 

iy wê mSvkhg ,laj mj;sk 

O%eùh .a,eishr mßir iy id.r 

m;a, ffcj mg, mDIaG iy ks¾jdhq 

mßirh hkdÈh oelaúh yelshs'

wka;sl mßirhkaySoS yuqjk 

CIqøÔùka iuqy jYfhka .;al< 

tlaiaá%fud¾mhs,aia (extremophiles) 
fyj;a wka;f,da,Ska ^wka; 

;;ajhkag ys;ldóka& f,i 

ye|skafjhs' tajd l¾lI mßir 

;;ajhkag Tfrd;a;=oSug iu;ajkjd 

muKla fkdj tajdfhysoS 

Yla;su;aj jeãug;a iu;ahfõ' 

fuu wka;f,da,S CIqøÔùyq Tjqka 

tlsfkl Ôj;ajk mßirhg wkqj 

j¾.SlrKh flf¾' ;dmf,da,Ska 

;¾fudamhs,aia ^thermophiles& iy 

w;s ;dmf,da,Ska ;hsm¾;¾fudamhs,aia 

^hyperthermophiles& tkï 

ms<sfj<ska by< yd b;d by< 

WIaK;ajhkag ys;ldóka" 

YS;ldóka fyj;a ihsfl%dmhs,aia 

^wvq WIaK;ajhg  m%shjQ& wï, 

f,da,Ska iy CIdr f,da,Ska 

weisfvdmhs,aia ^psychrophiles& iy 

we,al,smhs,aia f,i ye|skafjk 

wdï,sl udOHhkayS iy CIdruh 

^mStÉ w.h jeä ;;ajhkayS 

jefvk& wêmSvk f,da,Ska fyj;a 

barophiles fyda piezophiles jeks 

wêmSvk mj;sk ia:dkhkaySoS 

fyd|ska jeãug iy ,jK f,da,Ska 

fyj;a wêl fidaähï laf,darhsâ 

,jK idkaøkhla ish jeãu i|yd 

wjYH yef,damhs,aia wdoS jYfhka 

j¾.SlrKhg ,lalr we;s nyqwka; 

;;ajhka hgf;a j¾Okh ùug 

iu;a CIqøÔùka nyqwka; f,da,Ska 

f,i ye|skafjhs' fuys oelafjk 1 

jk j.=j u.ska úúO wka;f,da,Ska 

lKavdhï Tjqka jdih lrk 

mßirhkayS mj;sk miqìï ;;ajhka 

yd fjfik m%foaY olajd we;'

wka;f,da,Skaf.a úúO;ajh wka;f,da,Skaf.a úúO;ajh 

wka;f,da,Ska ^Extremophiles& ;=< 

Ôù jiï ;=kgu wh;a idudðlhka 

isá;s' tkï nelaàßhd" w¾lshd iy 

bhqleßfhdagdjkah' wka;f,da,Ska 

w;ßka jeä m%udKhla CIqøÔùyqh' 

ta w;ßka fnfyduhla wh;a jkafka 

w¾lshd lKavdhugh’ Tjqkaf.a 

wKql .;s,CIK wfkla Ôù 
rEmh 01( kgk øj;dm moaO;shrEmh 01( kgk øj;dm moaO;sh
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ljrfha l;dj 3

j¾. folgu jvd fjkiah' tu  

wka;f,da,Ska w;rg we,a.S" tkï 

È,Sr ^*ka.ia&" fm%dfgdfidjd iy 

nyqfi,Sh Ôùka iq¿ lKavdhulao 

wka;¾.;h'  

úúO wka;f,da,S j¾.úúO wka;f,da,S j¾.

;dmf,da,Ska;dmf,da,Ska ^Thermophiles)
 

;dmf,da,Ska ke;skï ;¾fudamhs,aia 

CIqø Ôùyq øj;dm" huy,a l=yr 

iy fN!ñl WKqÈh W,am;a 

wdoS wêl WIaK;ajhlska hq;a 

mßir ;=< fyd|ska j¾Okh 

ùug iu;ah' ^1jk rEm igyk&                                                                                                                           

tajdfhys m%Yia; j¾Okh isÿjkafka 

fi,aishia wxYl 55-65 mrdihh 

jk w;r meje;au isÿùu i|yd 

wjYH wju WIaK;ajh fi,aishia 

wxYl 20 fõ' úúO by< WIaK;aj 

mßir ;=<ska jd¾;d ù we;s 

;dmf,da,Skag WodyrK lsysmhla 

jYfhka Thermus aquticus, 
Sulfolobus solfataricus, Sulfolobus 
acidocaldarius oelaúh yelsh ^2 

jk rEm igyk& w;s ;dmf,da,S CIqqø 

Ôùyq fi,aishia wxYl 80g jvd 

jeä WIaK;aj ;;aj hgf;a j¾Okh 

jk w;r úúO CIqqø Ôùka i`oyd 

fjk;a Wmßuhka jd¾;d ù we;' 

WodyrK jYfhka Methanopurus 

kandleri yS 116 jk udos<sh 

fi,aishia wxYl 122 oS ^*erkakhsÜ 

wxYl 252&  oS j¾Okh jk w;r 

Pyrolobus fumarii fi,aishia 

wxYl 113 ^*erkakhsÜ wxYl 235& 

iSudfõoS;a Ôú;h mj;ajd .ekSug 

iu;ah’ Pyrococcus abyssii, 
Pyrodictus occultum hkq  iuqøSh 

w;s;dmf,da,Skah w;s;dmf,da,Ska 

w;ßka fndfydauhla ish Yla;s 

uQ,dY%h f,i yhsv%cka (H2) 

Wmfhda.S lr.ekSug iu;a w¾flhd 

.Kfha idudðlhkah' ;dm wdï,sl 

f,da,Ska yuqjkafka b;d by< 

WIaK;aj mj;sk iy wka; wdï,sl 

mßir ;;ajhka mj;sk m%foaYj,h'

wm mDÓúfhys mqfrda.dó mÈxÑ 

lrejka jk  ihfkdnelaàßhd¡ 

WKqÈh W,am;a Wod( fhf,daiafgda¾ka 

WoHdkh - 3 jk rEm igyk 

jeks by< WIaK;aj mßirhka yS 

oS o" úYd, jYfhka yuqj ;sfí' 

wka; WIaK;aj ms' tÉ' w.hka oeä 

,jK;djhka" oeä úh<s ;;ajhka 

hgf;A mjd ish ffcùh l%shdjka 

mj;ajd.ekSug tajd iu;ah' 

ihfkdnelaàßhd fndfydaúg 

fjk;a nelaàßhd iu`. iïnkaO 

ù idok CIqø Ôù 

l,d, w;sYhskau 

ixúOdkd;aul 

m%cdjkah' tajd 

WKqÈh W,am;a" .%SIau 

iD;=fõoS ia;ÍN+; jQ 

ú,a iy >¾ul,dmSh 

id.rhka yS oS oelsh 

yelsh’ Calothrix, 
Phormidium, 
Synechococcus 
iy Chloroflexus 
hkdÈh ;dmf,da,S 

ihfkdnelaàßhdjkag WodyrKh'

bhqleßfhdagka Ôùka w;r 

wkqj¾;khg by<u yelshdj iys; 

fukau mDÓúh u; b;du id¾:l jq 

lKavdhu f,i È,Sr fyj;a *ka.hs 

^;ksj fyda iyÔùj& f,i ie,flhs' 

j¾.hj¾.h mßir ;;ajhmßir ;;ajh wdY%s; m%foaYhwdY%s; m%foaYh

;dmf,da,S

Thermophiles
80°C  – 113 °C WKqÈh W,am;a" .eUqre uqyqfoa øj;dm l=àr

YS;f,da,S

Psychrophiles
< 0 °C wekagd¾ála m%foaYh .a,eish¾

,jKf,da,S

Halophiles
30 % NaCl ,qKqf,ajd" ,jK ú,a" ,qKq tlal, wdydr

wï,f,da,S

Acidophiles
mS'tÉ'w.h 0.5 øj;dm fmdl=Kq iy wï, m;,a .,dhdï

CIdrf,da,S

Alkaliphiles
m’'tÉ'w.h 12.5 CIdr ú,a

Soda lakes
úlsrKf,da,S

Radiophiles
by< úlsrK iys; kshqla,sh¾ ^kHIaál& m%;sl%shdldrl

Nuclear reactors
wêmSvkf,da,S

Barophiles
wêmSvk ueßhdkd wd.dOh

1 jk j.=j - úúO j¾.j,g wh;a wka; f,da,Ska ^1 jk j.=j - úúO j¾.j,g wh;a wka; f,da,Ska ^ExtremophilesExtremophiles& iy Tjqka fjfik mßir ;;ajhka& iy Tjqka fjfik mßir ;;ajhka

rEmh 02( ;dm f,da,S nelaàßhd rEmh 02( ;dm f,da,S nelaàßhd 
w& ;¾ìia welahqjdweál=iaw& ;¾ìia welahqjdweál=ia

(Thermus aquaticus)(Thermus aquaticus)
wd& ksfhdaneis,ia f*frdavlaisvkaáiawd& ksfhdaneis,ia f*frdavlaisvkaáia

(Thiobacillus ferrooxidans)(Thiobacillus ferrooxidans)
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wdka;sl mßir ;;ajhka hgf;a CIqøÔù meje;auwdka;sl mßir ;;ajhka hgf;a CIqøÔù meje;au

insoleus, Chaetomium thermophile 
hk È,Sr fi,aishia wxYl 60-

70 blaujk iy úfhdackh jk 

ldnksl øjH u; oelsh yels È,Sr 

i`oyd WodyrK lsysmhls' w;s;dm 

f,da,S;ajhg wu;rj fuu È,Sr 

wdï,sl;dj iy m;,a mj;sk 

m%foaYhka yS f,day ñY%s; c,h" 

CIdÍh ;;ajhka" WKqiqï yd YS; 

ldka;dr" .eUqre id.r iy u, 

uqyqo jeks w;s ,jK ;djfhka hq;a 

m%foaY wdoS wfkl=;a wka; mßir 

;;ajhkag fyd`Èka wkqj¾;kh 

ùug iu;ah'  

mDÓúfhys jdihg b;d kqiqÿiq 

mßir ;;ajhka hgf;a oS mjd 

Ôú;h mj;ajdf.k hdug ,hslk 

iu;aj ;sfí’' thg fya;=jkafka 

j¾Ok fõ.h wvqùu" fmdaIl 

i`oyd jk b,a,qu wvqùu" tajdfha 

rEmldr iy ldhsl wkqj¾;k 

yelshdj wdoS Tjqka i;=j wd;;shkag 

Tfrd;a;=oSfï .;s ,CIK mej;Suh’' 

zfrhskaäh¾ fudiaZ  kï mdis 

úfYaIh" Cladonia rangiferina, 
f,dalfha Ôj;a ùug wiSreu ffcj 

ialkaOhla mj;sk W;a;røj ;=kaød 

m%foaYhkayS nyq,j Ôj;a fj;s' 

wka; WIaK;aj WÉpdjpkhka" 

by< mdrcïnq, lsrK uÜgï" 

wêfõ. iq<x yeóï" úúO ysu 

;Ügq" Wia lÿj, ,hslk wdoS 

fjkia jQ mßir ;;ajhka hgf;a 

tajd fyd`Èka jefâ' ta wka; mßir 

;;ajhkag wkqj¾;kh ùug we;s 

yelshdj Xanthoria elegans 
iy Lecanora polytropa hk 

foj¾.hu ysud,h l`ÿjeáfha 

b;d Wia m%foaYj,ska 

jd¾;d ù ;sfí' ^4 jk rEm 

igyk& ,hslkj,g Y=Ial 

ldka;dr l,dmhka yS mjd 

ish Ôjh mj;ajd f.k 

hdug yelsh' jd;fha we;s 

f;;ukh   Wrd.ekSug 

we;s yelshdj fuhg fya;=jhs                                                        

Wod( /u,skd uelaksf*d¾ñia 

 Ramalina maciformis 
id.r m;af,a øj ;dm l=yr iómfha 

fjfik fmdïfmhs kï mKqjka 

kùk úoHdjg wkqj f,dalfha 

by<u ;dmhg Tfrd;a;= oSug 

iu;a i;ajhd nj mejfihs' thg 

fi,aishia wxYl 113 la olajd jk 

WIaK;ajhlhg Tfrd;a;= oSug 

yelsh' gd¾äf.%aäia fyj;a osh 

j,iqka ygo j¾. lsysmhl wka; 

;;ajhkag uqyqK foñka Ôj;a úh 

yelsh’ WKq Èh W,am;aj, fukau 

ldka;dr ^wekagd¾ála& ysfuyso 

Tjqyq Ôj;a fj;s' m%d:ñl wd;%fmdavd 

.Kfha wfhl= jk Artemia salina 
yg ,jK ú,a yS wêl ,jK 

idkaø;djhg Tfrd;a;= foñka Ôj;a 

ùug yelshs'             

;dm f,da,Ska yd ikaikaokh lrk 

úg YSS; f,d,Ska ^Psychrophile& 
fyda l%fhdamhs,aia (Cryophiles) 
yg fi,aishia iDK wxYl 20 l 

;rï my< WYaK;ajhl Ôj;a ùug 

iy  j¾.hd fnda lsÍug yelshdj 

we;s Tjqkaf.a j¾Okh isÿùu 

i`oyd wjYH Wmßu WIaK;ajh 

fi,aishia wxYl 20 la jk w;r 

wju WIaK;ajh fi,aishia wxYl 

0 fyda Bg my<hs' Arthrobacter sp. 
Psychrobacter sp, Hyphomonas, 
Sphingomonas YS;f,da,Ska i`oyd 

oelaúh yels WodyrK lsysmhls' 

YS; f,da,sfhl=jk Methanogenium 
frigidum hï ÿrlg  uojYfhka 

,jK f,da,Sfhl= o 

fjhs' yhsv%cka Ndú; 

lrk Methanogen 
ldka;dr ^wekagd¾ála 

yS& ksrka;rfhkau iS; 

ú,aj, oelsh yelshs' 

.%Ska,ka;fha ysfuka 

jeiqKq m%foaYj, oS 

Calothrix parietina kï 

ihfkdanelaàßhdfjys 

YS>% j¾Okh isÿùu 

oelsh yelshs' fuu nelaàßhdjkag 

w;s,jK;djfhka iy CIdruh 

ú,a j," Ôj;a ùug" wê f,day 

idkaøkhkag uqyqK oSug iy wêl 

Y=Ial ^c,h b;d wvqfjka mj;sk 

mßir& ;;ajhkag Tfrd;a;=oSug 

mq`tjk'

wï,f,da,Ska wï,f,da,Ska  

iajdNdúlj wdï,sl mßir 

we;sjkafka wldnksl i,a*¾ 

mDIaGh u;g meuKSfuka miq 

i,a*shqßla wï,h njg TlaislrKh 

ùfuka miqjh’ ^6 jk rEm igyk’& 

wï,f,da,Ska hkq mS'tÉ w.h 3 la 

fyda Bg my< mS'tÉ w.hloS ish 

m%Yia; j¾Okh 

isÿlr .ekSug 

iu;a Ôùkah'  

Tjqkaf.a m%Yia;u 

mS'tÉ w.h 0 - 5'5 
w;r mrdihhs' 

j¾;udkfha oS 

okakd jeäu wï, 

f,da,S Ôùka wh;a 

rEmh 03( jk rEm igyk -rEmh 03( jk rEm igyk -
^w& ihsfkd nelaàßhd^w& ihsfkd nelaàßhd

       ^wd& fhf,daiafgda¾ka cd;sl WoHdkh ;=< WKqosh        ^wd& fhf,daiafgda¾ka cd;sl WoHdkh ;=< WKqosh 
W,aam;a yS oelsh yels neláÍhdkq l,d,W,aam;a yS oelsh yels neláÍhdkq l,d,

rEmh 04(  wka; mßir ;;ajhka rEmh 04(  wka; mßir ;;ajhka 
hgf;a Ôj;a jk ,hslk hgf;a Ôj;a jk ,hslk 
^w&  ^w&  Xanthoria elegansXanthoria elegans      

   ^wd&    ^wd&   Cladonia rangiferinaCladonia rangiferina

rEmh 05( wka; f,da,S i;ajhkarEmh 05( wka; f,da,S i;ajhka
 ^w&  ^w& Tardigrades Tardigrades fyj;a Èh j,iqka   fyj;a Èh j,iqka   

 ^wd& wd¾áñhd fia,skd ^uqyq`ÿ jÿrd& ^wd& wd¾áñhd fia,skd ^uqyq`ÿ jÿrd&

fï Ôùka w;ßka fndfyduhla 

fi,shqf,daál yd uDf;damÔùjk 

w;r tajdhska  jeäyßhla fi!uH 

iy ksj¾;k l,dmSh m%foaYj, 

nyq,h' Thermoascus auranticus, 
Rhizomucor michi, Humicola 
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jkafka   Picrophilus .Khgh 

Wod( Picrophilus torridus yg 

0'06la jk mS'tÉ w.hl Ôj;a ùug 

mq¿jk' w¾lshdjka w;r i,a*¾ 

TlaislrKhg iu;a fndfyda Ôùka 

Wod( Ferroplasma acidiphilum 

iy i,a*¾ wjlrKhg iu;a Wod( 

Pyrodictium abyssii o wka; wï, 

mßirhka yS Ôj;a ùug iu;ah' 

fuu Ôùka WKqÈh W,am;a iy 

.eUqre uqyqfoa øj;dml=yr ;=<ska 

y`ÿkdf.k we;’ bhqnelaàßhdjka 

w;ßka Thiobacillus ferrooxidans 
yg  hlv fyda i,a*¾ fyda 

mßjD;a;Sh lr i,a*shqßla wï,h 

ksmo ùug yelsh' Helicobacter 
pylori .%eï fk.áõ nelaàßhdjg 

ñksia wdudYfha wka;wï, mßirh 

;=< Ôj;a fjñka wdudY jK we;s 

lsÍug mq¿jk' ^7 jk rEm igyk& 

Pseudevernia furfuracia iy 

Bryoria úfYaIfhkag wï, jeis 

ksid we;sjk ;;ajhkag Tfrd;a;= 

oSfï yelshdj mj;s'

CIdr f,da,Ska CIdr f,da,Ska 

CIdr f,da,Ska f,i yeoska fjkafka 
CIdruh mßirhkays fydÈka 

j¾Okh ùug iu;a Ôùkah' 
Bacillus, Micrococcus, Pseudomon, 
yd iajdhq CIdr f,da,Ska iy hSiaÜ 

iy *ka.hs ^È,Sr& wdoS bhqleßfhdag" 

fkdfhl=;a CIdruh mßirhka ^Wod( 

wm%sldfõ fidavd ú,a rEm igyka 

8& ;=<ska fidhdf.k we;' CIdr 

f,da,Ska ish m%Yia;u j¾Okh 

isÿlrkafka mS'tÉ w.h 8-11'5 l 

mrdihloSh' Alkalihalobacillus 
^fuhg fmr Bacillus alcolophilus 
f,i yeoskajq& jeks wka; CIdr 

f,da,Ska mStÉ w.h 9-10'5 CIdruh 

wm c,fhka fidhd f.k we;'

06 rEmh (  06 rEmh (  
wï, m;,l øj .e,Suwï, m;,l øj .e,Su

07 rEmh( fyd,sfldnelag¾ mhsf,dars kï 07 rEmh( fyd,sfldnelag¾ mhsf,dars kï 
wï, f,da,S nelaàßhdjwï, f,da,S nelaàßhdj

  wka; f,dA,Ska w;r oelsh yels 

,jK f,da,S Ôùka wêl ,jK 

idkaøKfhka hq;a mßirhka ys 

mej;Sug iy j¾Okh ùug iu;ah' 

,jK f,da,Ska j¾. follska 

mj;shs' tajd kï ishhg 3 la fyda 

Bg jeä fidaähï laf,darhsâ 

(NaCl) idkaø;ajhl meje;au 

wjYH;dj yd neÿKq ,jK f,da,Ska 

iy ,jKhkag Tfrd;a;=oSug 

yelshdj iys; idudkH iy by< 

,jK idkaøKhka iy 

fo;ekaysoSu Ôú;h 

mj;ajdf.khdug iu;a ,jK 

f,da,Ska hk j¾. folh' 

Halococcus salifodinae, 
Halobacterium salinarum, ^09 
rEmh& Limimonas halophilia, 
Lentibacillus kimchii, 
Sporohalobacter salinus hkq úúO 

,jK mßirhka ;=< fjfik njg 

jd¾;dù we;s ,jK f,da,S nelàßh-

dkqjka ms<sn`o 

WodyrKh( Artemia salina fyj;a 

uqyqÿ j`ÿrd ^iS ukalS& f,i 

yeoskafjk uqyqÿ Ôúhd by< 

wka;fha ,jK idkaøk;ajhloS 

Ôj;a úh yels Ôúfhls' fuu wka; 

f,da,Ska ,jK ú,a" ,jK uv  

08 rEmh( fidavd ú,08 rEmh( fidavd ú,

f.dfydre uqyqÿ iy .,amr iys; 

fjr< ish jdi N+ñ lr.ks;s'

 nelaàßhd nelaàßhd

wêmSvk f,da,Ska iy mSvk 

f,da,Ska ^nefrdamhs,aia$mSfidamhs,a-

ia& id.r m;a, jeks wêmSvk 

mrsirhka yS Ôj;a ùug nefrda 

mhs,aia iy mSfidamhs,aia .Khg 

wh;a uqyqÿ CIqø Ôùkag yelsh' óg¾ 

100 lg jeä uqyqÿ hg m%foaY by< 

c,iaÓ;sl mSvkhla iys; YS;," 

w`ÿr iy ldnksl øjH ys`.;djla 

mej;Su .;s,CIKh lr we;' fuu 

mßirh wfkl=;a 

fndfyda CIqø Ôùkag Ôú;h 

mj;ajd .ekSug iqÿiq jd;djrKhla 

fkdi,ihs' iS;, .eUqre uqyo;a 

frdamKh lsÍug iu;ajk ksid  

wêmSvk f,da,Ska" YS; f,da,Skao 

fj;s' Photobacterium profundus 
iy Schewenella benthica wêmSvk 

f,da,Skag WodrKh' ußhdkd 

wd.dOfha wä 10"898 la ;rï 

.eUqßka ,;a frdkauv ;=<ska 

y`ÿkd.;a Shewanella benthica 
ne`ÿKq mSv f,da,shls' ^11 rEmh& 

úlsrK f,da,Ska ^f¾äfhdamhs,ais&úlsrK f,da,Ska ^f¾äfhdamhs,ais&

by< úlsrK uÜgula iys; 

mßirhka ys Ôj;a jk Ôùka 

úlsrK f,da,Ska f,i ye`Èkaf-

jhs' fuu mßir ;=< mdrcïnq, yd 

kHIaál úlsrK mj;s' Deinococcus 
radiodurans,  Rhodococcus, 
Halomonas, Herbaspirillum,
Rhodobacter fuu CIqø Ôùka i`oyd 

WodyrKh' 

ks¾jdhq mßirks¾jdhq mßir

fmd<j u; Ôj;a jk Ôùka 

jeä ixLHdjlg ;u Ôú;h 

mj;ajd f.k hdu i`oyd 

Tlaiscka wjYH neúka 

ks¾jdhq mßir ie,flkafka 

wka; mßirhka f,ih' 

wdÈl,ams; mDÓúh i;=j 

mej;sfha ks¾jdhq mßirhla 

neúka tl, mej;sfha óf;aka 

ckkh lrk ñf;fkdfcksla 

nelaàßhdh' tajd kshud¾:fhkau 

ljrfha l;dj 3

,jK f,da,Ska,jK f,da,Ska
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fl-

fiaf-

j;;a lsishï Ôúfhl= yg wka; 

mßir ;;ajhlg wkqj¾;kh ùu 

i`oyd l%u ;=kla mj;sk nj ok-

suq' tajd w;ßka m<uqjekakjkafka 

tu idOlhka ;uka neyer lrk 

idkaøkhka ;=<ska ixj¾Okh 

lr.ekSuh' fojekak" wod< 

fldgi ks¾Oq,CIKh i`oyd jk 

hdka;%Khla mej;Suh' f;jekak" 

jkafka wod< idOlh iu`. Ôj;a 

ùug fndfydauhlau bf.k.ekS 

uh' fuu Ôùkai;=j úfYaIs; ffcj 

ridhk l%ufõohka iy wkqrEmS 

ffcj wKq mej;sh yelsh' tajdg 

wka; mßir ;;ajhkaySoS uqyqK 

fok wd;;s ;;ajhka u`.yerhdug  

wjia:dj ysñfjhs' ;dm f,da,Ska i;= 

uy.=u wúh jkafka Tjqka ;=< ;dm 

ia:dhs tkaihsu iy fm%daàk 

meje;auh' wka; WIaK;ajh" 

,jK;dj" iy mS'tÉ w.h iy ødjl 

;;ajhka yS oS W;afm%aÍh jYfhka 

ilS%hj mej;Sug iu;a ùuh' fuu 

tkaihsu w;ßka iuyr nyq wka; 

yelshd úoyd olajk w;r tu.ska 

tajd mq`M,a jYfhka l¾udka;uh 

ffcj ;dCIK ld¾hka yS fhdod 

.ekSfï yelshdj mj;shs' iuyr w;s 

;dm f,da,S CIqøÔùka ;=< mj;akd 

ks¾jdhq Ôùka jq w;r wjYH Yla;sh 

Wmhd.kq ,enjqfha yhsv%cka (H2) 
iy ldnkavfhdlaihsâ (CO2), 
óf;aka jdhqj njg mßj¾;kh lr 

.ekSu ;=<sks' fuu Yla;s /ialr 

.ekSfï m%;sl%%hdj fufyh ùu 

i`oyd wod< Ôùka w;ßka iuyfrla 

;=< m%;soSma; j¾Klhla mej;sk' 

fuu Ôùka uvf.dyqre iy .jhka 

jeks iuyr i;=ka ;=< mj;sk w;r 

óf;aka úYd, m%udKhla mßir 

jdhqf.da,hg ksoyia lsÍug iu;ah' 

Methanococcus iy 

Methanobacterium fuu Ôùkag 

WodyrKh' ^12 jk rEm igyk&   

c,c Ôùka jk wefudakshd 

TlaislrKh lrk wd¾flakhka 

^Wod( Nitrososphaera iy 

Nitrosopumilus iy N+ mßirhka yS 

fjfik Nitrosoarchaeum 
khsá%lrKhg iu;a Ôùka f,i 

yÿkdf.k we;' wefudakshd 

TlaislrKh lrk wfkl=;a 

nelaàßhdjkag jvd my< 

idkaøKhloS wefudakshd 

TlaislrKh lsÍug fuu CIqø Ôùyq 

iu;ah' tajd wjidÈ; iy WKqÈh 

W,am;a wdY%fhka yuqfjhs'

wka; mßir ;;ajhkag wka; mßir ;;ajhkag 

wkq.; ùuwkq.; ùu

wka; f,da,S CIqø cSùka f.a meje;au 

mßir ;;ajhkag wkq.;ùu 

isÿjkafka flfiao@ úúO 

l%fudamdhka fhdodf.k ;snqKo 

fuu wkq.; ùï flfia isÿjkafkao 

hkak ms<sn`oj mQ¾K wjfndaOhla 

,nd.ekSug ;ju;a fkdyelsj we;'

DNA gyrase kï tkaihsug 

ãwekata yS ia:, úoHd;aul 

fjkialï we;slr tys ia:dhs nj 

kxjd,Sug yelshdj we;' 

;dm ia:dhS fm%daàk i;=j yhsv%cka 

iy wfkl=;a iyixhqc nkaOk jeä 

m%udKhla we;s neúka tajd jvd 

ia:dhs jHqyhka we;s l< yelsh' 

thg wu;rj Chaperanes f,i 

yeÈkafjk úfYaI fm%daàka 

iuqyhka u.ska fm%daàka ia:dhs 

lsÍug iy yels,Sug WoõlsÍula 

isÿlrhs' ;dm f,da,S nelàßhdjka yS 

ãwekata ia:dhs lsÍu i`oyd 

kshqla,sfhdaghsv iïnkaê; fm%daàk 

l%shdlrk njla fmfkkakg ;sfí' 

thg wu;rj ;dm f,da,Skf.a mg, 

,smsv o jvd;a ix;Dma;h' tfiau th 

by< wKql nrla iys;j 

jeämqr fnoSf.dia we;s neúka mg, 

,smsvj, 

øjdxlh by< f.dia we;' 

w¾flhd yS mg, ,smsv" 

B;¾ nkaOk iys; neúka 

tjeks ,smsv by< 

WIaK;ajfhoS 

c,úÉfÉokhg m%;sfrdaOh 

olajhs' 

Tlaiscka m%Odk fldgf.k 

Yajikhla iys; 

ñfidms,sl Ôùka yd ikaika-

okh lrk úg 

;dmf,da,Syq Tjqkaf.a YajikfhaoS 

bf,lafg%da k m%jdyk oduh ;=< 

bf,lafg%dak m%;s.%dylh f,i 

uq,øjHuh i,a*¾ Wmfhda.S lr.kq 

,nhs' ;dmf,da,Ska .sks l`ÿ" 

.eUqre uqyqfoa CIdr WKqÈh W,am;a 

wdoS WKqiqï" i,a*¾ 

fmdaIs; ia:dkfhys fyd`Èka 

jefvkafka tfyhsks'b;d my< 

WIAK;ajhla mj;sk úg 

;dmf,da,Skaf.a ffi, ma,diauh 

iy ãwekata ysudhkhg m;aùfuka 

j<lajkq ,nkafka ma,d iau mg,fha 

;r,;dj /l.ekS ug iu;a 

m%;sysudhk fm%daàk ksIamdokh 

;=<sks' yhsv%cka w.h idkaøkh 

by< wdï,sl mßirhka ys Ôj;a jk 

9 jk rEm igyk (9 jk rEm igyk (

 Halobacter salinarum Halobacter salinarum
10 jk rEm igyk ( ,qKq ksYamdokhg 10 jk rEm igyk ( ,qKq ksYamdokhg 

11 jk rEm igyk   ußhdkd wd.dOh 11 jk rEm igyk   ußhdkd wd.dOh 

wdka;sl mßir ;;ajhka hgf;a CIqøÔù meje;auwdka;sl mßir ;;ajhka hgf;a CIqøÔù meje;au
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Ôùka fõ.fhka tu yhsv%cka w.h 

ksl=;a lsÍu fya;=fj ka ãtkata j,g 

ydks ùu je<flhs' wfkla w;g 

CIdr f,da,S CIqø Ôùyq ish 

wNHka;r mStÉ w.h WodiSk 

uÜgug iómfhka rojd.kafka 

wNHka;r fidaähï Ok whk" ndysr 

fm%dafgdak iu`. yqjudre lr.ksñks'

,jK f,da,S CIqÔùyq" ndysr mßirh 

iu`. ish ffi, ma,diau wdi%e;s 

l%shdj,s by< kxjd,Su i`oyd 

tlsfklg fjkia l%ufõo folla 

fhdod.kS' tysoS neÿkq wkqrEmS 

ldnksl øjH ksYamdokh lsÍu fyda 

;u ffi, ma,diauh ;=< úYd, 

,jK idkaøKhka tla /ia lr 

iu;=,s; ;;ajhlg m;aùu u.ska 

ffi, ;=< mj;akd uq,a ,jK 

ikaø;dj mßirfha mj;akd ;;ajh 

yd iyiïnkaO;d ;;ajhlg 

m;alrhs'

wêmSvk f,da,Ska .;a l, Tjqkaf.a 

ffi, mg,j, øj;dmh wvqlsÍug 

,smsvj, mj;akd wix;Dma; fïo 

wï, uÜgu by< heùu iu;afõh' 

tu.ska wêmSvk" wvq WIaK;aj  

;;aj fjkfjku mj;sk úg yd 

tljr mj;ssk úg ffi,hg 

idudkH f,i l%shdlsÍug wjia:dj 

ie,fihs'

 wka; f,da,Ska fhdod.ekSu wka; f,da,Ska fhdod.ekSu 

j¾;udk wOHhk úYd, ixLHdjla 

isÿjkafka wka; mßir ;;ajhka 

hgf;a fjfik CIqøÔùka ñksia 

ck.ykfha wkd.; wjYH;d imqrd 

.ekSu i`oyd fhdod.; yels 

wdldrhg msúiSu Wfoidh' fï 

wOHhk ;=<ska oekgu;a fuu úúO 

wka; f,da,Ska i;= ;dmia:dhsnj" 

,jK Tfrd;a;= oSu" YS;,g 

yev.ekSu iy wfkl=;a woaú;Sh 

yelshjla we;slrk kjH 

tkaihsu i;= ffcj yd ;dCIKsl 

yelshd wkdjrKh lrf.k we;' 

fï w;ßka wka; WIaK;aj iy mstÉ 

w.hka iys; mßirhka yS fjfik 

CIqø Ôùka ;=<ska ,hsfõ,hsál iy 

fi,shq,hsál tkaihu .Kkdjlao 

y`ÿkd f.k we;'

my< WIaK;ajhloS ld¾hCIuj 

me,a,ï bj;a lsÍfï yelshdj iys; 

frÈ yd ms`.ka fioSug fhdod.kakd 

úrxck ;ekSu i`oyd CIdßhj il%sh 

fm%daáfhia" weuhsf,aia" fi,shqf,aia 

iy ,hsfmaia oekgu;a fhdod.ks'

Thermus aquaticu kï 

nelaàßhdfjka ,nd,kakd gela 

fmd,suf¾ia kï tkaihsuhg" nyq 

wjhúl odu m%;sl%shdj i`oyd fhdod 

.ekSug b;d iqÿiqhehs ie,flkafka 

thg b;d by, WIaK;ajhkag 

Tfrd;a;= oSug mj;akd yelshdj 

u;h' ;jo tkaihsuj,g wu;rj 

iuyr wka; f,da,S CIqøÔùka ;=< 

w;súYd, m%;sldrl øjH tkï 

m%;sÔjl iy fjk;a T!IO ksmo 

ùug úoHd;aulj fhdod .; yels 

jeo.;a ffcj ridhksl ;gdlhla 

mj;shs'

wka; f,da,Ska fhdod.; yels ;j;a 

ffcj ;dlaIK fhojqula jkafka 

ffcj laIrK l%shdj,shh' ffcj 

ridhksl jYfhka tajdfha wuqøjH 

i,a*hsv f,damia ;=<ska f,day whk 

fjka lr.kq ,nhs' ffcj ridhk 

TlaislrK- TlaisyrK l%shdj,s 

W;afm%arKh lsÍu ;=<ska i,a*¾ 

mokï f,damia ;=<ska úúO f,day 

j¾. Wod( fldm¾" iskala" áka" ksl,a 

wdÈh ksiaidrKh lsÍug CIqøcSùyq 

iu;ah' wï, f,da,S CIqøÔùka Wod( 

Thiobacillus ldKavfha whyg 

f,day i,a*hsv mßjD;a;SlrKh l< 

yelsh' ñfidms,sl tfy;a ;Èkau 

wï, f,da,S ^mStÉ w.h 1'5-2'0& CIqø 

Ôùka jk Thiobacillus 
ferrooxidans, Thiobacillus 
thiooxidans iy Leptosprillum 
ferroxidans hk CIqø cSùkag i,a*¾ 

ixfhda. wjlrKh l< yelsh' fï 

i`oyd f,mafgdia ms%,shï 

fmrlaiaähkaia (Leptospirillium 
Foroxidens) Ndú;d lrkafka fmr 

whk muKh' tlaj .;a l< fï 

ish,a,gu mhsrhsÜ FeS2 f,i 

yeÈkaúh yelsh' flfia fj;;a" 

mßir moaO;sh ;=< fuu wka; 

f,da,Skaf.a ld¾hNdrh 

ms<sn`o okakd f;dr;=re m%udKh 

b;d iq`Mh' uE;ld,fhaoS isÿ l< 

wOHhk fmkajd fokafka tajd 

yß;d.dr jdhq m%Odk ldnka" 

yhsg%cka iy khsÜf¾Ü jdhq 

ksIamdokfhaoS odhl;ajhla 

olajk njh' ;jÿrg;a fidhd f.k 

we;af;a tajdfha f.fkdau ;< 

fkdokakd ld¾hhka bgql< yels 

fm%daàk fla;.;l< cdk 90]

lg jvd mj;sk njh' fndfyda úg 

fuu uyd wKq fuu wka;f,da,S 

CIqø Ôùka Tjqka fjfik mßirhka 

yS fN!;sl - ridhksl ;;ajhkag" 

fmdaIKhg iy Yla;s iïm;a j,g 

wkqyqre ùu i`oyd jeo.;a 

ld¾hNdrhka bgqlrkjd úh yels 

njh' 

w;HjYHh ffcj úoHd;aul 

l%shdldrlï Tjqka fjfik wka; 

wd;;s ;;ajhka hgf;a isÿflfrk 

fuu wka; f,da,Syq úoHd;aul 

f,dalhg jeo.;a jkafka tajd i;= 

úúO l¾udka;hka i`oyd mj;sk 

úNjuh yelshd fya;=fldg f.kh'

 

  

uydpd¾h tia¡ pJødks úchr;ak uydpd¾h tia¡ pJødks úchr;ak 
iïudks; uydpd¾h iïudks; uydpd¾h 
WoaNs; úoHd wOHkdxYh WoaNs; úoHd wOHkdxYh 
YS% chj¾Okmqr úYaj úoHd,h¡YS% chj¾Okmqr úYaj úoHd,h¡

           12 jk rEm igyk           12 jk rEm igyk   Methanococcus sp.   Methanococcus sp.

ljrfha l;dj 3
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kj;u bkaøsh ixfõ§ ,laIK iys; 

wdydr ksmojd .ekSug 

fhdod.efka' tu.ska kj rihhka" 

iajdohka (flavours)" j¾Khka yd 

jhkhka wdydrhkag tlaflf¾' 

iuyr wdydr meiSfï l%shdjkays§ 

úgñka j¾. ksmoùu yd wdydr 

ÔrKh myiq lsÍujeks jeo.;a 

fmdaIŒh ,laIK wdydrhkag 

,ndfoa' hSiaÜ" nelaàßhd yd È,Sr 

j¾. u.ska flfrk mßjD;a;sh 

l%shdjka fuu kj wdydr ,laIK 

ìyslsÍug WmldÍ fõ' iuyr 

È,Sr  j¾. ksmojk y;=" ld¾ñlj 

j.dflfrk wdydrhls' udkj 

hym; i|yd wdydr l¾udka;hg 

fhdod .kakd  CIqøÔù l%shdj,s fuu 

,smsh u.ska bÈßm;a flf¾'

iSks meiùuiSks meiùu

îr yd jhska ksIamdokh i|yd 

iSks fhdod.ekSu jir 7000la 

olajd Tíng .sh l¾udka;hls' 

1850 jif¾ l< m¾fhaIK u.ska 

m%xYfha ¨ù mdiap¾ kue;s ridhk 

ixlS¾K ldnksl ixfhda. ir,  

ixfhda. njg mßj¾;kh lsÍu 

u.ska CIqøÔùka  we;=¿ ish¿u Ôùka 

;u l%shdjka i|yd Yla;sh Wlyd 

.kS' wdydruh wuqøjH  Ndú; 

fldg" ;u bkaøsh ixfõ§ ,laIK  

iys; jvd;a fmdaIHodhS wdydr  

f,i ld¾ñl jákdlula tlafldg  

ilialsÍfï yelshdj CIqøÔùka 

i;= woaú;Sh ,laIKhls' w;S;fha§ 

meiSu hk jpkh" wdydruh 

ødjK ;=< fmK ke.Su iu. 

ldnka vfhdlaihsâ jdhqj msgùu 

úia;r lsÍug fhdod.kq ,eîh' 

fuu l%shdj,sh l<n,ldÍ f,i 

le<öulska hq;=j ødjkhlska jdhqj 

msgùu f,io úia;r flf¾' kj 

úoHd;aul u;hkag wkqj wdydr 

meiSu w¾: l:khjkafka ixlS¾K 

ldnksl ixfhda. ir, wldnksl 

ixfhda. njg úfhdackh lsÍfï 

l%shdj,shla f,ih' iSks" t;fkda,a 

yd ldnka vfhdlaihsâ njg 

yerùfuka Tíng hk mq¿,a woyila 

wdydr meiSu úia;r lsÍfï§ oeka 

fhdod .efka' CIqøÔùka i;= wdydr 

meiùfï yelshdj wo ld¾ñlj 

m%fhdackhg .efkhs'

tkaihsu u.ska isÿlrk ffcj 

m%;sl%shdjka wo fílß ksIamdok" 

uoHidr ksIamdok" lsß ksIamdok" 

t<j¨ ksIamdok" uia ksIamdok yd 

ud¿ ksIamdok l¾udka;hka yryd 

CIqøÔùka iy wdydr l¾udka;hCIqøÔùka iy wdydr l¾udka;h
 uydpd¾h Wmd,S iurÔj

yd  CIqøÔùka ms<sn| úoHd{hd iSks 

meiùu ielfrdauhsisia isßúiSfha 

(Saccharomyces cerevisiae) hSiaÜ 

u.ska flfrk nj f,djg fmkajd 

ÿks' .a¨fldaia úfhdackh fldg 

t;fkda,a yd ldnka vfhdlaihsâ 

ksmoùfï§ isÿjk ridhksl 

m%;sl%shdj my; oelafõ'

C6H12O6 → 2C2H5OH + CO2

fuu iólrKh mokïfldgf.k 

wKqlNdrhka .Kkh lsÍfï§ 

.a¨fldaia .%Eï 180la t;fkda,a .%Eï 

92la yd ldnka vfhdlaihsâ .%Eï 

44la ksmojk nj fmfka' ldnka 

vfhdlaihsv .%Eï 44la hkq úYd, 

m%udKhls' fuu ksl=;ajk úYd, 

ldnka vfhdlaihsâ m%udKh fílß 

ksIamdok ieliSfï§ msá ;,mh 

msmSug WmldÍ fõ'

fílß l¾udka;hfílß l¾udka;h

fílß l¾udka;fha§" Wla iSks 

^iqfl%daia& meiùu yryd fõ.fhka 

msgjk ldnka vfhdlaihsâ 

jdhqj u.ska mdka iy wksl=;a 

ksIamdok msïî ^msmS& jeä 

mßudjla foa' msá ieliS we;s 

lfndayhsâf¾g jHqyhka ;=< 

ldnka vfhdlaihsâ jdhqj 

isrùu ksid msmSu isÿfõ' 

msmSu u.ska 

CIqøÔùka iy wdydr l¾udka;hCIqøÔùka iy wdydr l¾udka;h
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mdßfNd.sl  wdl¾YKh ìyslrk 

fukau uqLh mskjk uDÿ jhkhla 

fílß ksIamdok ;=< ìysfõ' fuu 

ldnka vfhdlaihsâ  msg lsÍfï 

m%;sl%shdj" ir, .a¨fldaia meiùug 

jvd ixlS¾Kh' m<uqj iqfl%daia wKq" 

.a¨fldaia yd mDlafgdaia wKq njg 

hSiaÜ tkaihsu u.ska ì| oefï' tu 

iSks wKq foj¾.hu wk;=rej hSiaÜ 

tkaihsu u.ska t;fkda,a yd ldnka 

vfhdlaihsâ njg yerfõ' msá .=,sh 

msmSfï§  yd mdka fmdarKqfjys 

r;a lsÍfï§ kj uDÿ jHqyh f.dv 

kef.k w;r jdIamYS,s t;fkda,a 

bj;afõ' meiSfuka miqj b;sßjk 

iSks u.ska me‚ rih yd fílß 

ksIamdokhkag wdfõksl  wfkl=;a 

bkaøSh mskjk ,laIK ìys flf¾'

ldfndayhsâf¾guh wdydr øjH 

meiùu u.ska kj;u m%ikak 

wdydruh jHqyhka ieliSu ol=Kq 

wdishd;sl ixialD;sfha fldgila 

f,i wkdÈu;a lf,l isg mej;sks' 

wdmam" bâ,s yd f;dafia ieliSfï§ 

hSiaÜ u.ska Wl= OdkHuh msá 

ødjKhla  ;=< ldnka  vfhdlaihsâ 

tlaùug meh 8-12 ld,hla ;nd" 

iajdoh yd jhkh fjkia wdydr 

idod.ekSu isß;ls' hSiaÜ u.ska 

ìysjk oaú;Shl mßjD;a;sl ixfhda. 

kj iajdohka ,nd§ug Wmfhda.S 

fõ' mefiñka mj;sk rd ñ,s,Sgr 

lsysmhla fhdod.ksñka tla flfrk 

hSiaÜ u.ska wdmam msi.ekSu wfma 

m%p,s; mqreoaols' fuu rd ;=< 

wu;rj jefvk ,elafgdaneis,ia 

Ôúhd wdydrhkag úfYaIs; iajdohka 

ksmojk nj m¾fhaIK u.ska 

fmkajd we;'

uoHidr meiùfï l¾udka;huoHidr meiùfï l¾udka;h

iqfl%daia" fud,afgdaia fyda .a¨fldaia 

jeks iSks j¾. ielfrduhsisia 

isßúisfha (Saccharomyces 
cerevisiae) Ôúhd u.ska meijd 

.ekSfï ffcjridhksl m%;sl%shdj 

uoHidr l¾udka;fhao fhdod .efka' 

uoHidr meiùug fhdod.kakd 

hSiaÜ j¾.h fílß l¾udka;fha 

fhdod.kakd j¾.hu jqjo" tys 

l%shdldÍ yelshdjka fjkiah' 

fílß ksIamdokhkays fhdod.

kakd hSiaÜ úYd, jYfhka 

ldnka vfhdlaihsâ ksmojk 

w;r uoHidr l¾udka;fha 

fhdod.kakd hSiaÜ jeä 

t;fkda,a m%udKhla ksmofõ' 

úúO uoHidr ksmofjk 

l¾udka;hkays fhdod.kakd 

hSiaÜ WmúfYaIhka w;r mjd 

t;fkda,a ksmofjk m%udKhka 

fjkiafõ'

uoHidr ksmojk tla tla 

wuqøjHhkays meiSug Ndckh 

jk iSks j¾.h fjkiah' 

îr l¾udka;fha fhdod.

kakd nd¾,sj,ska ,efnkafka 

fud,afgdaia iSks h' jhska 

l¾udka;fha§ ñÈ hqIfhka 

,nd.kafka .a¨fldaia h' 

fmd,a" ls;=,a yd ;,a uoHidr 

l¾udka;hkays§ mefikafka 

iqfl%daia h' Wla iSks 

ksIamdokfha w;=re m,hla 

jk fud,eiiaj, we;af;a 

iqfl%daia" .a¨fldaia yd mDlafgdaia 

ñY%Khls' meiùfï  l%shdjkays 

wjidk M,h f,i uoHidr 

4-5] we;s îro" uoHidr 12-

14 ] we;s jhska o" uoHidr 

6-8 ] we;s rd o" uoHidr 2-3] 

we;s wem,a ihsv¾ o ksmofõ' 

fuf,i wjidk M,h f,i 

ld¾ñlj ksmofjk uoHidr 

m%udKh wdrïNfha we;s meiùug 

yels iSks m%udKh yd f;dard.;a 

ielfrduhsisia  isßúis  CIqøÔù 

m%fNaofha yelshdj u; ;SrKh fõ'

ld¾ñlj uoHidr ksmoùfï§ 

ielfrduhsisia isßúis m%fNaofha Wmßu 

ld¾hlaIu;djh ,nd.ekSug ndOd 

u;=fõ' meiSfï l%shdj,sh w;r;=r§ 

wksl=;a CIqøÔùka ielfrduhsisia  

isßúis iu. ;rÕfldg wï," 

ner we,afldfyd,a yd tiagr jeks 

wm%shckl iajdohka fok ixfhda. 

ksmofõ' tu.ska wjidk ksIamdokfha 

iajdohg isÿjk ydksh j<lajd .; 

hq;=h' fuf,i wkjYH f,i tlajk 

CIqøÔùka —fkdyslauqKq CIqøÔúka (wild 
yeasts)˜ f,i ye¢kafõ' fkdyslauqKq 

CIqøÔùka meiSfï l%shdj,shg tlaùu 

úúO wdldrhkaf.ka ld¾ñlj md,kh 

flf¾'

îr l¾udka;fha§ nd¾,s iu. îr 

u,a (hops) tlaflf¾' îr u,a u.ska 

;s;a; rihla fok w;ru fkdyslauqKq 

CIqøÔùka md,kh tla;rd m%udKhlg 

isÿlrhs' tla tla  îr l¾udka;hka 

fhdod.kakd ielfrduhsisia isßúis 

m%fNao fjkiajk w;r" ta m%fNao  yd 

ne÷Kq ksYaÑ; iajdohka we;' f,dj 

jvd;au  m%p,s; fj<| kduhka iys; 

îr l¾udka; i;= jir ish.Kkla 

;siafia ryis.;j /lf.k fhdod.

kakd ielfrdauhsisia m%fNao we;' 

ielfrdauhsisia ld,aian¾fcksisia 

(Saccharomyces calsbergensis) tjeks 

îr fj<| kduhla i;= hSiaÜ  

m%fNaohls' îr ksIamdokfha§" 

m<uqj nd¾,s OdkHfha ;sfnk 

ldfndayhsâf¾g úfhdackh 

fldg fud,afgdaia iSks njg 

yerúh hq;=h' nd¾,s weg 

fudá wefokfia j.dìfï§ 

isÿjk fuu l%shdj,sh 

fud,aáka (malting) f,i 

ye¢kafõ' fudá we§u;a 

iu.u OdkHh ;=< mj;sk 

fmmaávfiia (peptidases) 
yd fm%áfhaiia (proteases) 
tkaihsu u.ska weuhsfkda 

wï, ksmoùu yd 

ljrfha l;dj 4ljrfha l;dj 4
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îgd-.a¨lfkaiia  (β-glucanase) 
tkaihsu u.ska ffi, ì;a;s 

ì|oeóu isÿflf¾' ta w;r;=r 

weuhsf,aia (amylase) tkaihsuh 

u.ska msIaGh iSks njg yerfõ' 

bka wk;=rej nd¾,s weg 

fmdarKqjl r;alsßu u.ska 

tkaihsu l%shdldß;ajh w;aysgfõ' 

nd¾,s weg ó<Õg l=vq flf¾' 

fmdarKqfjys § nd¾,s weg ÿUqre 

j¾Kh f;la r;aflf¾' l=vq Èhlr 

,nd.kakd ødjkh ;=< mj;sk 

ixfhda. u.ska —fkdyslauqKq 

CIqøÔù˜ me;sÍu md,kh fõ' bka 

wk;=rej îr ;=< n,dfmdfrd;a;= 

jk iajdohka yd .;s ,laIK ,nd 

Èh yels úfYaIs; ielfrdauhsisia 

Ôù m%fNaoh tlaflf¾' uoHidr 

meiùu ffcj;dlaI‚l l%shdjls' 

l%shdj,sfha WIaK;ajh yd pH 

w.h md,khlsÍu u.ska tla tla 

îr l¾udka;hg fyda ksfjiaj, 

ksIamdokhg wdfõksljQ bkaøSh 

mskjk .;s ,laIK ,nd.kS' 

uoHidr mdkhkays rih" iqj| yd 

iajdoh úia;r flfrk úoHdj îr 

ieliSfï úúO mshjr yd iïnkaO 

mdßfNda.sl ;Dma;sh iei£fï 

l,djla njg m;aj we;'

jhska ksIamdokfha§ —fkdyslauqKq 

laIqø Ôù˜ md,kh i|yd m<uqj 

.Kkh lr.;a fidaähï 

fugdnhsi,a*hsg m%udKhka 

tlalsÍu isÿflf¾' fidaähï 

fugdnhsi,a*hsg fhdod —

fkdyslauqKq laIqø Ôùka˜ md,kh 

u.ska" meiùu i|yd f;dard.;a 

ielfrdauhsisia isßúis Ôúhdg 

;rÕldÍ jdishla ,ndfoa' meiSu 

wjidkfha ,efnk uoHidr 

m%;sY;h /£ mj;skafka  f;dard.;a 

ielfrdauhsisia isßúis Ôúhd i;= 

jeäfjñka mj;sk t;fkda,a yd 

ldnka vfhdlaihsv  m%udKhkag 

m%;sfrdaëj ;jÿrg;a l%shd;aul ùfï 

yelshdj yd ñÈ hqIhkayS wka;¾.; 

iSks m%udKh wkqjh'

rd l¾udka;fha§" ;d, j¾.fha 

.iaj,ska meiùu i|yd hqI ^órd& 

,nd.ekSu isÿfjhs' fï i|yd Y%S 

,xldfõ fmd,a" ls;=,a yd ;,a u, 

;e,Sfuka hqI ,nd.kS'

wm%sldkq ;d, j¾.fha .iaj, 

uf,ka fyda lf |ka ,nd.kakd 

hqI u.ska ksIamdokh jk rd yd 

iudk uoHidr —;d, jhska˜ (palm 
wine) f,i fmdÿfõ ye¢kafõ' 

fuu uoHidr fikaä (sendi)" gdß 

(tari)" kfr,s (nareli) wd§ kï 

j,ska úúO rgj, ye¢kafõ' fuys§ 

meiSu bgqlrk CIqøÔùka jd;fhka 

fyda frdka fidhd tk nUreka 

yryd hqIhg tlafõ' fuu iajNdúl 

CIqqøÔùka w;r nyq,j we;af;a 

,elaála wï, nelaàßhd iy hSiaÜ 

h' mefik iSks j¾.h iqfl%daia h' 

wdrïNfha§ nelaàßhd u.ska iSks 

,elaála wï,h njg m;afõ' ta 

iu. pH w.h 7 isg 4 olajd my; 

jefÜ' my; jegqKq pH w.h hSiaÜ  

tkaihsu l%shdldß;ajhg jvd;a 

WÑ; mßirhla ,ndfoa' Y%S ,xldfõ 

rd meiùfï l%shdj,sfha uq,sl 

CIqqøÔúhd ielfrdauhsisia fpj,sß  

(Saccharomyces chevalieri) h' th  

ielfrdauhsisia isßúisj,g fjkia 

jkafka fud,afgdaia iSks j¾.h 

meiùfï  yelshdj fkdue;s neúks' 

fuu fjki fud,afgdaia rys; 

;d, j¾.fha .ia j,ska ,nd.kakd 

hqIhkayS iqfl%daia jvd;a ld¾hlaIuj 

meiùug iliajQ fjkiaùula f,i 

ie,fla'

iajdNdúl CIqøÔùka u.ska uoHidr 

ksmoùfï§ ,efnk wiajekak 

wvqh' t;fkda,a 10] ksmoùug 

;rï iqfl%daia órd ;=< we;s kuq;a 

ld¾ñlj fmd,a rd ksmoùfï§ 

,efnkafka 6] t;fkda,a h' 

rd tlalrk uqÜáhg fidaähï 

fugdnhsi,a*hsÜ  .Kkhfldg 

.;a  m%udKhka  tlalsÍï u.ska  

ielfrdauhsisia Y-18 m%fNaoh 

fhdodf.k ld¾ñlj uoHidr 9] 

,nd.;yels nj m¾fhaIK u.ska 

Tmamqlr we;' mer‚ l%ufõohkaf.

ka bj;aj jeä wdodhula ,nd.ekSu 

i|yd l¾udka;h fjkia úhhq;=h'   

meiSu u.ska ksmofjk uoHidr 

wuqøjHhla f,i fhdodf.k úkdlsß 

ld¾ñlj ksmoùfï ó<Õ mshjrla 

we;' ksmojk uoHidr idkaøKh 

wdijkh lsÍu u.ska idkaø fldg 

fjk;a ld¾ñl ksIamdok i|yd 

fhdod.; yelsh'

ld¾ñlj úkdlsß meiùuld¾ñlj úkdlsß meiùu

t;fkda,a u; l%shd;aul jk 

weisfgdanelag¾ weisghs (Acetobacter 
acetii) yd .a¨fldfkdnelag¾ 

(Gluconobacter) nelaàßhd u.ska 

weisála wï,h ksmofõ' fï i|yd 

wjYH Tlaiscka jdhqj mßirfhka 

,nd.kS' fuf,i ksmofjk 

4-6] wï, ødjkh úkdlsß f,i 

ye¢kafõ' meiSfï§ ksmofjk 

úgñka B1 yd rhsfnda*af,úka iu. 

wdrïNl hqIfha mj;sk fmdgEishï 

yd fidaähï ,jK tlaùfuka 

úkdlsßj,g úfYaIs; iajdohla 

f.k foa' wdydr msiSfï§ iajdoh yd 

l,a;nd .ekSfï yelshdj tlalrk 

úkdlsß" jeo.;a l=¿nvq øjHhla 

f,i ie,fla' weg bj;al< bßÕ= 

nv ;ekam;al< ner,hla yryd 

rd ixirKh lsÍfuka úkdlsß 

ksmofõ' bßÕ= nv u; ;ekam;ajk 

nelaàßhd" jd;fhka Tlaiscka 

,ndf.k ld¾ñl uÜgñka úkdlsß 

ksmojhs' ,Sgr ish .Kkl mßudj 

we;s fujeks ner,a fmd,a úkdlsß 

l¾udka;fha fhdod.kS' bßÕ= nv 

fjkqjg ,S m;=re len,so nelaàßhd 

r|jd .ekSfï  ld¾hh i|yd 

fhdod.; yelsh' fjk;a rgj, 

ld¾ñl úkdlsß ksIamdokh i|yd  

wuqøjH f,i wem,a ihsv¾" Wla hqI"  

ñÈ hqI" iy,a ødjK fyda rg b¢ 

iSks ødjK fhdod.kS'

meiSfuka ,nd.;a t;fkda,a 

wdijkh fldg .;al< jákd 

ld¾ñl wuqøjHhls' th 20] olajd 

fmfg%da,a iu. ñY% l< yelsh' úúO 

c,h m%udKhka yd ñY% lr.;a 

wdijkh l< t;fkda,a wuqøjHhla 

f,i fhdodf.k uoHidr mdkhka" 

iqj|ú,jqka ÈhlsÍug" /jq, lemSug 

miqj wf,am lrk l%Sï j¾.hkays" 

fnfy;a  j¾. Èhlr .ekSug" uqLh 

fidaok ødjk i|yd" úúO wdf,amk 

CIqøÔùka iy wdydr l¾udka;hCIqøÔùka iy wdydr l¾udka;h
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yd w;a, u; nelaàßhd bj;alsÍug 

fhdod.efka' fldúâ 19 jhsrih 

w;af,ka bj;a lr.ekSug 70] 

t;fkda,a ødjK f,dj mqrdu Ndú; 

úh'

lsß l¾udka;hlsß l¾udka;h

,elafgdaia" fm%daàk yd fïo wvx.= 

lsß" fmdaIŒh jYfhka Wiia 

wdydrhls' CIqøÔù meiùu u.ska 

lsßj, fmdaIK.=Kh yd 

mdßfNda.sl m%shukdmnj 

jeäflfrk fukau l,a ;nd.

ekSugo yels wdydr ksmofõ' 

iuyr ol=Kq wdishdkq yd 

wm%sldkq jeishkag ,elafgdaia 

Èrùfï wmyiq;djhla we;' fuu 

wmyiq;djh u.yeÍu i|yd lsß 

meiùug wdÈ l, isg jeishka 

mqreÿ úh' ,lafgdaneis,ia nelaàßhd 

m%fNao lsßj, we;s ixlS¾K 

,elafgdaia" ir, .a¨fldaia iy 

.e,lafgdaia njg úfNaokh flf¾' 

fuhg wu;rj tu Ôùka weisála 

wï,h" vhsweisghs,a (diacetyl) 
yd weisge,aäyhsâ jeks úúO 

m%shckl iajdohka ksmojk ixfhda. 

ìysflf¾' fuu iajdohka tla tla 

lsß l¾udka;h i|yd f;dardkakd 

,lafgdaneis,ia m%fNaoh wkqj 

fjkia fõ'  

ó .jfokqkaf.ka yd t<fokqka 

f.ka ,nd.kakd lsß meiùfuka 

uqojdmq lsß ksmofõ' fuh ,xldfõ 

fukau fjk;a rgj,o mj;sk 

iïm%odhsl iq¿ l¾udka;hls' kgjd  

isis,a lr.;a Èhr lsß ;=<g fmr 

Èkfha  uqojd.;a lsß iaj,amhla 

uqyqka f,i tla tlalr lsß uqojd 

.efka' lsß kegùu u.ska tys ;=< 

mj;sk ;rÕldÍ úh yels ish¨u 

frda. ckl nelaàßhd wl%sh flf¾' 

uqyqka ;=< ,lafgdaneis,ia m%fNao 

lsysmhla n,j;aj l%shd;aul 

fõ' uqyqka ;=, fuu Ôúka 

b;du;a il%shj mj;sk w;r 

fm%daàka yd úgñka B12 ksid 

jvd;a fyd¢ka l%shd;aul 

fõ' ,elafgdaneis, u.ska 

,elaála wï, ksmojd 

wdï,sl pH w.hla ìyslsÍu 

ksid lsßj, ix>glhla 

jk flaiska (casein)       
leá.efia' uqyqka ;=< 

fndfyda úg ,elafgdafldlia 

,elaáia (Lactococcus lactis)" 
iag%fmafgdfldlia vhsweisá,elaáia 

(Streptococcus diacetylactis)" 
iag%fmafgdfldlia l%sfudßia 

(Streptococcus cremoris)" 
,elafgdaneis,ia fv,aírelhs ^n,a

.eßlia Wm m%fNaoh& (Lactobacillus 
delbrueckii sub species bulgaricus) 
iag%fmafgdfldlia ;¾fud*s,ia  

(Streptococcus thermophiles) 
nelaàßhd ñY%Khla f,i fyda ;ksj 

mj;S' 

  

fhda.Ü meiùu uqojdmq lsß meiùug 

iudk jk kuq;a" fuys§ 1(1 

wkqmd;hg we;s nelaàßhd foj¾.

hla fhdod .kS' fuu ñY%Kfha 

,elafgdaneis,ia  n,a.ßlia  

(Lactobacillus bulgaricus) CIqøÔúhd 

,elaála wï,h ksmojk w;r" 

iag%fmafgdfldlia ;¾fuda*s,ia  
(Streptococcus thermophiles) 
CIqøÔúhd fhda.Üj,g úfYaIs; 

iajdoh ksmojkq ,efí' fuu 

nelaàßhd foj¾.h jeãfï fõ.hka 

tlsfklg fjkiah' fï ksid uq,ska 

meiùug 45 oC mj;ajd .ekSfuka 

miqj fhda.Ü YS;lrKhla ;=< 

;nd.; hq;=h' YS;lrKh u.ska 

CIqøÔù l%shdldÍ;ajh m%Yia: 

uÜgul i;s lsysmhla mj;ajd .; 

yelsh' isis,a lsÍu u.ska wêl 

wdï,sl rihla ìysùu je<flhs' 

lsß uqojd .ekSfï§ Ndú; lrk 

wdldrhg" fhda.Ü uqyqka fojk 

Èkfha mdúÉÑ l< fkdyel' thg 

fya;=j fojk Èk jkúg nelaàßhd 

wkqmd;h fjkiaù ;sîuh' wU" 

iafg%dafnß fyda fjk;a rildrl 

u.ska fhda.Ü rih fjkia l, 

yelsh' l,;d.;a Wl= fhda.Ü Èhr 

(stirred yoghurt)" îug iqÿiq 

fhda.Ü (drinking yoghurt)" 
fyda wêYS;lrKh l< fhda.Ü 

(frozen yoghurt) f,io" fhda.Ü 

mßfNdackh l< yel' fhda.Ü 

ksIamdokh úYd, fukau iq¿ 

l¾udka; f,io mj;ajd .; yelsh'

t¿" wYaj yd Tgq lsß meijd 

.ekSfuka jhsó¾ (Ymir)" 
fl*s¾ (Kefir)" uqyqka fhÿ ng¾ 

lsß (cultured butter milk)" 
ialekaäfkúhdkq weUq,a lsß 

(Scandinavian sour milk)" uqyqka 

l< l%Sï (cultured cream)" yd 

l=ñia  (koumiss) ksmofõ' fl*s¾ 

meiùu ,elaála wï, yd hSiaÜ 

ñY%Khlska isÿ flf¾' uqyqka fhÿ 

ng¾ lsß le,;Su yd fjk;a l%u 

u.ska ng¾ ksmofõ' 

Öia ksmojd .ekSfï m<uq mshjr lsß 

uqojd .ekSuh' fojkqj" uqojd.;a 

>k fldgi Èhr fldgiska fmrd 

fjkalr .kS' fuf,i fjkalr.;a 

>k fldgig  ¨Kq tlafldg úúO 

iajdohkaf.ka yd fmkqfuka hqla; 

Öia j¾. ksmofõ' fuys§ iajdohka 

t,a,fldg.;a my; oelafjk 

CIqøÔùka tlafldg meiSug Ndckh 

flf¾'

 

1. Penicillium camemberti for 
Camembert cheese  leuïn¾Ü 

Öia

2. Penicillium roqueforti for 
Roquefort cheese with blue 
veins ks,a Ysrd jeks fmkqula fok 

frdlaf*dÜ Öia

3. Penicillium glaucum to produce 
greenish blue veins in cheese 
fld<-ks,a Ysrd jeks fmkqula fok 

Öia

ljrfha l;dj 4ljrfha l;dj 4
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ì| oeóu u.ska kj úfYaIs; 

iajdohka ìysflf¾' u;aiH fmaYSka 

;=< iajNdúlj mj;sk tkaihsu 

u.ska fmaYSkaf.a jhkh uDÿ lrk 

w;ru" fm%daàk ir, ixfhda. njg 

ì| oefï' cdä" ,xldfõ fuf,i 

ielfik wdydrhls' *s,smskfha 

yd bkaÿkSishdfõ meijd.;a ud¿ 

ckm%sh wdydrhls' meijd.;a 

ud¿ ieliSu úfYaIs; mdßfNda.s 

l wjYH;djhka fj; fhduqjk 

ksfjia wdY%s; iq¿ l¾udka;hls' 

¨Kq iu. ud¿ ueá Ndckj, 

nyd È.=l,la fmdf<dj hg j<,d 

;eîfuka ish¨u u;aiH fmaYSka 

Èhrhla njg yrjd .; yelsh' fuh 

ud¿ fidaia ksmoùfï l%uhls' fuys§ 

neis,ia (Bacillus)" ñlafrdafldlia 

(Micrococcus)" ,elafgdaneis,ia 

(Lactobacillus) yd maishqfvdafudkia 

(Pseudomonas) CIqøÔùka l%shd;aul 

fõ' 

 

uia ksIamdok meiùuuia ksIamdok meiùu

uia ksIamdok meiùfï§" l,a;nd

.ekSu t,a,fldgf.k wdï,sl 

;;ajhla ìysflf¾' fidfiacia" 

yeï yd i,dñ jvd;a m%p,s; 

meijQ uia ksIamdok h' iïm%odhsl 

uia meiùfï§  iajNdúl CIqøÔù 

l%shdjka fhdod .kS' ld¾ñl 

uÜgñka uia meiùfï§ wdrïNl 

uqyqka f,i  ,elaála wï, ksmojk 

nelaàßhd" iag*sf,dfldlhs 

Lactobacillus Pediococcus Micrococcaeae Yeasts Molds

L. plantarum P. acidilactici M. varians Debaromyces 
hansenii

Penicillium 
nangiovense

L. sake P. pentosaceus Staphylococcus
xylosus

L. curvatus

L. pentosus Staphylococcus
carnosus

4. Brevibacterium linens to 
produce red colour in Limburger  
heese r;= meye;s ,sïn¾.¾ Öia

5. Propionibacterium 
freundenreichii creating holes 
inside Swiss cheese due 
to carbon dioxide ldnka 

vfhdlaihsâ  ysrùu ksid l=yr 

ieÿkq iaúia Öia

mdßfNda.sl jeä leue;a; i|yd 

úúO iajdohka" jhkhka" yd 

wdl¾YkSh ,laIK ìys lsÍug Öia 

l¾udka;fhaÈ by; oelajQ CIqqøÔúka 

fhdod .kS'

ud¿ meiùuud¿ meiùu

¨Kq  ødjK iys; Ndckj, .s,ajd 

ks¾jdhq ;;ajhl§ ud¿ meiùug 

Ndckh flf¾' f.drld (Garcinia 
cambogia) yd fmdgEishï khsg%fÜÜ 

fuu ødjKhg tlaflf¾' tu.ska 

l,a;nd.ekSfï yelshdj yd iajdoh 

ìysflf¾' ¨Kq u.ska wkjYH 

CIqqøÔùka md,kh lrk w;r 

,elaála wï, ksmojk nelaàßhdjka  

il%sh ùug u. ie,fia' 

fmdÿfõ .;al, ud¿ meiùfï§ 

,elafgdafldlaia m%fNao (Lactococcus 
species)" ,lafgdaneis,ia 

íreúia (Lactobacillus brevis)  
mSäfhdafldlia m%fNao (Pediococcus 
species) l%shdldÍ fõ' CIqøÔùka 

úiska ,smsv wKq ir, wKq njg 

(Staphylococci)  yd ñlafrdafldlia 

(Micrococcus) Ndú; fõ' 

CIqøÔùka uia fm%daàk ì| oeóu 

ksid wï," fmmaghsv" weuhsfkda 

wï," weñk" yd úúO ldnksl 

wï, ksmofõ' fuu ixfhda. 

u.ska meifjk uia j,g  úúO 

iajdohka tlaflf¾' uia meiùfï§ 

úIldrl laf,diaá%ähï fndgq,skï 

(Clostridium botulinum) 
CIqøÔúhd jeãu md,kh lsÍug 

khsg%hsg yd khsÜf¾g tlaflf¾' 

khsg%hsg yd khsÜf¾g meiqKq 

uiaj,g m%sh ckl frdai j¾Khla 

§u u.ska jvd;a wdl¾YkSh 

flf¾' iïm%odhsl fidfiacia 

ksIamdokfha§ ,elafgdaneis,ia 

ma,kagdreï (Lactobacillus 
plantarum)" ,elafgdaneis,ia 

l¾fõgia (Lactobacillus 
curvatus) yd ,elafgdaneis,ia 

idfla (Lactobacillus sake) uQ,slj 

l%shd;aul fõ'  ld¾ñlj uia 

ksIamdok meiùfï§" lgqj,ska uia 

bj;a fldg wUrd .ïñßia l=vq" 

¨Kq yd khsg%hsg tlaflf¾' thg  

,elafgdaneis,ia" yd ñlafrdafldlia 

tlaflf¾' tu ñY%Kh úfYaIs; 

ishqï mdroDYH fldmq ;=< nyd 

WIaK;ajh yd idfmalaI wd¾ø;djh 

md,kh l< ;;ajhla hgf;a 

meiSug bv ie,fia' hSiaÜ yd 

fmksis,shï jeks CIqøÔùka u.ska 

,smsv yd fm%daàk ì| oeófuka kj 

iajdohka ìys lr .kS' fï i|yd 

j.=j 1 - uia ksIamdok meiùfï§ nyq,j fhdod.kakd CIqø Ôùkaj.=j 1 - uia ksIamdok meiùfï§ nyq,j fhdod.kakd CIqø Ôùka

CIqøÔùka iy wdydr l¾udka;hCIqøÔùka iy wdydr l¾udka;h
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fhdod.kakd úúO CIqø Ôùka m<uq 

j.=fõ fmkakqï lrhs' 

t<j¨ ksIamdok meiùut<j¨ ksIamdok meiùu

meijd.;a t<j¨ j¾. wdishdfõ 

nyq,j Ndú; fõ' t<j¨ j¾.j, 

mj;sk  tkaihsu wl%sh jk f,i 

;dmfhka r;afldg (blanching)" 
wys; lr nelaàßhd l%shdjka 

md,khg ¨Kq fhdod weiqreï 

lr ,elafgdaneis,ia CIqøÔùka 

u.ska meijd tys pH w.h 

wvqlrkq ,efí' f.dajd meiùfuka 

ksmofjk ij¾l%jqÜ (sauerkraut) 
c¾uksfha ckm%sh wdydrhls' 

tf,iu fldßhdfõ yd kef.

kysr wdishdfõ m%p,s; wdydrhls" 

lsïÑ (kimchi)' lsïÑ meiùfï§ 

f.dajd fyda .¾lska iu. iqÿ¿kq"  

bÕ=re yd ñßia l=vq ñY% lr.kS' 

t<j¨ meiùfï§ nyq,j l%shdldÍ 

jkafka tkagfrdanelaáßfhais 

(Enterobacteriaceae)" ,elaála wï, 

nelaàßhd (lactic acid bacteria) 
yd hSiaÜ h' ,shqfldfkdiafgdla 

ñfikafgfrdahsâia (Leuconostoc 
mesenteroides)" mSäfhdafldlia  

fmkafgdidishia (Pediococcus 
pentosaceus)"  mSäfhdafldlia 

weisä,elaáis (Pediococcus 
acidiolactici)"  ,elafgdaneis,ia 

íreù (Lactobacillus brevi)" 
,elafgdaneis,ia ma,kagdreï 

(Lactobacillus plantarum)  yd 

,elafgdaneis,ia fmkafgdaiia 

(Lactobacillus pentoses) h' fuu 

CIqøÔùka wvq ,jK yd wvq wdï,sl 

;;ajhka hgf;a l%shdldÍ fõ' 

 

meiùug Ndckh l, 

.¾lska wdishdfõ ckm%sh 

wdydrhls' fuu meiúfï§ 

fgdßhqf,dmaisia (Torulopsis)" 
fn%gfkduhsisia (Brettanomyces)"  
ihsf.dielfrdauhsisia 

(Zygosaccharomyces)" ykafikshq,d 

(Hansenula) yd laf,dhflrd 

(Kloeckera) CIqøÔùka l%shd;aul 

fõ' fuhg wu;rj fvnfrdauhsisia 

(Debaromyces)" msÑhd (Pichia) 

iy uhsfldav¾ud  (Mycoderma) 
.Khkays Tlaisldrl hSiaÜ jd¾;d ù 

we;' fuu iuyr CIqqøÔùka mefik 

t<j¨ u; isks÷ mg, f,i mj;S' 

fuu ish¨u CIqøÔùka idudkHfhka 

t<j¨ u; iajNdúlj mj;sñka wvq 

wdï,sl yd wvq ,jK ;;ajfha§ 

l%shdldÍ fõ' fuu CIqqøÔùka w;r 

iuyfrla meiùfï l%shdj,sfha 

úúO wjia:djkays§  mj;sk ,jK" 

ldfndayhsâf¾g yd wï, m%udKhka 

wkqj m%n,j l%shdldÍ fõ' meijd.;a 

t<j¨ iïnkaOj fi!LHuh 

jákdlï oelafjk jd¾;d we;' ta 

w;r wdydr Èrùfï myiqj ms<sn| 

jd¾;d lsïÑ wdY%s;j we;'

fidahdfndaxÑ meiùufidahdfndaxÑ meiùu

ñfida (miso)" iq*q (sufu)" yd 

kefgda (nato) fndfyda rgj, 

m%p,s; fidahdfndaxÑ ksIamdok 

fõ' Ydluh wdydr muKla 

mßfNdackh lrkakka" meiSug 

Ndckh fkdl< fidhd lsß yd 

fgda*q (tofu) uia udxY fjkqjg 

lEug .ks;s' lsß wdydr meiùug 

fhdod.kakd ;dlaIKh u.ska 

fidhd lsß fhdodf.k fhda.Ü" ng¾ 

yd Öia ilid  .kS' fidahdfndaxÑ 

;=, mj;sk m%;sfmdaIl f,laákaia 

(lectins) yd *hsála wï,h (phytic 
acid) meiùfï§ wl%sh fõ' *hsála 

wï, u.ska  wdydrfha wvx.= ,jk 

j¾. ne| .ekSu ksid ñksia isrerg 

wysñfõ' fmdÿ fidahd ksIamdok 

lsysmhla ilik whqre my; úia;r 

flf¾'

ófida(ófida(

 fuys§ fldð (koji) kñka y÷kajk 

uqyqka fhdod f.k ófida kue;s 

>k ;,mhla ksmofõ' fuu meiùu 

i|yd fhdod.kakd weiamð,ia 

Trhsis (Aspergillus oryzae) È,Srh 

fidahd fndaxÑ  ;=< we;s ixlS¾K 

ldfndayhsâf¾g ixfhda. ir, 

ixfhda. njg yrjd fldð ksmofõ' 

,jK tlafldg ;jÿrg;a meiSug 

Ndckh lrk fldð" nelaàßhd yd 

hSiaÜ u.ska meifõ' fldð kue;s 

jpkh jfrl uqyqka ye¢kaùug;a" 

jfrl meiSfï l%shdj,sh 

ye¢kaùug;a Wmfhda.S lr.kS' fuu 

ksIamdok l%shdj,shg jir folla 

muK ld,hla .kS' ófida iqma j, 

ix>glhla f,io" t<j¨ wÉpdre 

j, ix>glhla f,io" uia j, 

rih ;shqKq lsÍugo fhdod .efka' 

tys wêl fm%daàk" úgñk yd ,jK 

m%udKhka we;'

fgïfma(fgïfma( 

fgïfma bkaÿkSishdfõ nyq,j 

Ndú;d jk fidahd ksIamdokhls' 

fgïfma meiSfï CIqøÔù l%shdj,sh 

.eUqre f,i wOHhkh l, 

uydpd¾h K. H. iaghskal%jqia kue;s 

weußldkq CIqqø Ôù úoHd{hd tu 

l%shdj,sh cd;Hka;r kS;s j,g 

wkql=,jk yd wdydr wdrlaIs;;djh 

/flk kùk wdydrhla njg 

m¾j¾;kh lf,ah' fidahd weg 

>k ;;ajfha§u meiSug ,lalr 

th flala len,sj, iajNdjhg 

ksmoùug Tyq iu;aúh' meiùfï 

l%shdj,sh isÿ jkafka weiam¾ð,ia 

Trhsis È,Srh u.sks' uia jeks rihla 

yd fmdaIŒh .=Khla we;s fgïfma" 

udxY wdfoaYlhla f,i ye¢kafõ' 

th len,sj,g lvd fyda fm;s 

lmd f;,a rys;j fyda iys;j neo" 

fNdackh flf¾'

fidahd fidaia(fidahd fidaia( 

fn!oaO ixialD;sfha wx.hla 

jk ks¾udxY  wdydr  yd ne÷kq 

jir 2500l w;S;hla fidahd 

fidaia iu. we;' tys wdrïNl 

rgjk Ökfha yd wksl=;a rgj, 

n;a ri .ekaùfï ix>glhla 

f,i fidhd fidaia Ndú; fõ' 

th meiùu mshjr follska 

bgqflf¾' m<uq mshjf¾§ fldð 

yd ;j;a È,Sr j¾. Ndú; flf¾' 

l=vq lrk ,o fidahd fndaxÑj, 

mj;sk ixlS¾K ixfhda. ir, 

ixfhda. njg fuu m<uq mshjf¾§ 

yerfõ' fuu meiSfï l%shdj 

i|yd fm%daàk ì| ouk tkaihsu 

(proteases) yd ldfndayhsâf¾g 

ì|ouk tkaihsu (amylases) 

ljrfha l;dj 4ljrfha l;dj 4
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È,Srh u.ska ksl=;a flf¾' fojk 

mshjf¾§ fgÜrdÔfkdfldlia 

yef,da*s,ia (Tetragenococcus 
halophilus) nelaàßhdj yd  

iehsf.daielfrdauhsisia fr!lais 

(Zygosaccharomyces rouxii) hSiaÜ 

j¾.h u.ska meiùu isÿflf¾' 

tu.ska t;fkda,a" ,elaála wï,h 

yd fjk;a úfYaIs; iajdo ckl 

ixfhda. ksmofõ' fojk wÈhrfha 

fhdok uqyqka j¾.h fudfrdñ 

(moromi) f,i ye¢kafõ' fm%daàk 

j,ska ksmofjk fudfkdfidaähï 

.a¨gfuÜ fidhd fidaia ;=< nyq,j 

we;' iajdoh Woa§mkh lsÍfï 

ixfhda.hla jk fudfkdfidaähï 

.a¨gfuÜ fidahd fidaia u; ie,lsh 

hq;= iajdohla we;=<;a flf¾'  

f,dal wdydr l¾udka;fha jeo.;a 

rildrlhla f,i fidahd fidaia 

Ndú;d fõ'

kefgda(kefgda( 

kefgda (nato) cmdkfha iïm%odhsl 

uq,sl wdydrhls' th meiùug 

fhdod.kakd CIqøÔù ñY%Kfhys 

neis,ia iíá,sia kefgda (Bacillus 
subtilis nato) nelaàßhdj m%uqLh' 

kefgda nyq,ju mßfNdackhg 

.kafka Wfoa wdydrhla f,ih' 

fm%daàk" úgñka yd ,jK kefgda 

j, nyq,h' ta w;r úgñka 

K jeo.;ah' m%n, iajdohla" 

iqj|la" Èj ydrjk rihla yd 

jhkhla kefgdaj, we;'  th 

Wiia fmdaIKuh wdydrhla f,i 

cmdkfha m%p,s;h'

fudfkda fidaähï .a¨gufÜ fudfkda fidaähï .a¨gufÜ 

meiùumeiùu

fudfkda fidaähï .a¨gufÜ 1908 

§ uqyqÿ me<Eáj,ska fidhd.;a ri 

Woa§mlhls' c,úÉfÉokh l<  

uhsfhdlald msá" îÜ iSks" Wla iSks" 

fyda fuda,eiiaj,g wefudakshï 

yhsfv%dalaihsâ tl;=lr meijd 

.ekSfuka ld¾ñlj fudfkda 

fidaähï .a¨gfïÜ ksmojd.

kS' ñlafrdafldlia .a¨gkslï  

(Micrococcus glutanicum) fyda 

fldßksnelaáßhï .a¨gkslï 

(Corynebacterium glutanicum) 
nelaàßhdjka u.ska th meifõ' 

fudfkda fidaähï .a¨gfïÜ 

ksmofjk ridhksl m%;sl%shdj my; 

oelafõ'

C12H22O11 + 3O2 + 2NH3 → 
2C5H9O4N + 2CO2 + 5H2O

fudfkda fidaähï .a¨gfïÜ 

fndfyda wdydr ;=< iajNdúlj 

iq¿ jYfhka mj;sk neúka th 

iajNdúl ixfhda.hla f,i ie,fla'  

msßisÿ l< tu ixfhda.h iqÿ leá;s 

f,i we;' th f,dfjys jeäfhkau 

Ndú; jk wdydr wdl,khhs' 

CIqqø Ôùkaf.ka ,nd.kakd wdydr CIqqø Ôùkaf.ka ,nd.kakd wdydr 

j¾Klj¾Kl

mdßfNda.slhd fndfydaúg lD;%Su 

j¾Kl iys; wdydr j,g 

jvd reÑhla iajdNdúl j¾K 

iys; wdydr i|yd olaj;s' ri 

kuku j¾Kh ^Ndú;hg we;s wjirh&j¾Kh ^Ndú;hg we;s wjirh& CIqøÔúhdCIqøÔúhd

weiafg%dieka;Ska 
Astaxanthin

r;=-;eô,s ^ud¿ yd udxY wdydr& Basidiomycetous yeasts

îgd lefrdaàka 
Beta-carotene

r;=-;eô,s ^úúO wdydr& Dunaliella salina, Blakeslea trispora

Canthaxanthin ;eô,s - ;o frdai  ^ieuka yd l=l=¿ uia& Bradyrhizobium  sp.

,hsfldmSka  
Lycopene

§ma;su;a r;=  ^uia j¾.& Fusarium, Sporotrichioides, and 
Blakeslea trispora,

fu,kSka
Melanin

l¿ ^úúO wdydr& Several micro-organisms

*hsfldlahekska
Phycocyanin

laf,dr*s,a  j,ska ,nd.kakd  ks,a 

j¾Kl ^me‚ ri wdydr yd whsia l%Sï&

Aphanizomenon flos-
aquae and Spirulina

fm%dä%ðfhdiska

Prodigiosin
r;= ^ldnkSlrKh l, îu" lsß yd 

fhda.Ü&

Serratia marcescens

rhsfnd*af,aùka ^úgïka î2&
Riboflavin (Vitamin B2)

ly ^lsß wdydr" Woeik OkHuh wdydr" 

fidiia " m,;=re îu yd Yla;sckl 

mdkhka&

fndfyda laIqø Ôùka ksmoj;s

jfhd,eiSka

Violacein
^wdydr j¾Kl f,i fhdod.ekSfï 

yelshdj we;&

Chromobacterium violaceum

j.=j 02- iajNdúl j¾Kl f,i wdydrhkays Ndú; jk fyda Ndú; lsÍfï yelshdj we;s CIqøÔùka f.ka j.=j 02- iajNdúl j¾Kl f,i wdydrhkays Ndú; jk fyda Ndú; lsÍfï yelshdj we;s CIqøÔùka f.ka 

,nd.;yels ixfhda.,nd.;yels ixfhda.

CIqøÔùka iy wdydr l¾udka;hCIqøÔùka iy wdydr l¾udka;h
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Woa§ml fukau iajNdúl j¾Kl 

ksmoùugo CIqøÔùkag yelsh' 

leráfkdhsâia (carotenoids) yd 

wekaf;daihkska (anthocyanin) 
jeks CIqøÔùka ksmojk j¾Kl 

wdydr i|yd ld¾ñl jYfhka 

nyq,j  fhdod.efka' *af,aúka 

j¾. (flavins)" fu,kska j¾. 

(melanins)" laúkska j¾. 
(quinines)" fudkeiska j¾. 

(monascins) yd jh,iska j¾. 

(violacein) jeks j¾Khka 

CIqøÔùka ;=< ksmofõ' CIqøÔù 

j¾Khka m%;s Tlaisldrl" j¾K 

Woa§mlhka yd ld¾huh wdydr 

jYfhka o l%shd lrhs' oekg 

Ndú;fha mj;sk yd wkd.;fha§ 

fhdod.; yels CIqøÔù j¾Kl j.= 

wxl 2 ys fmkakqï flf¾'

fudfkda fidaähï .a¨gfuÜ 

ld¾ñlj ksmofjk wdldrhgu 

wkd.;fha§ CIqøÔù j¾Kl 

l¾udka;h m%p,s; jkq we;' flfia 

kuq;a" lD;s%u j¾Kl iu. we;sjk 

;rÕh" kS;suh jYfhka wjir 

,nd .ekSfï wjYH;djh  yd 

ksmoùug jehjk wêl úhou fï 

i|yd ndOl fõ' lD;%su j¾Kl 

fuka fkdj iajNdúl j¾Klhkays 

j¾K yd meyefhys ;Sj% nj úúO 

wdydrhkays§ fjkia fõ' flfia 

kuq;a fuu ÿ¾j, ;djh u.yrjd 

.ekSug CIqø-lemaishq, ksmoùu" 

kefkda-ff;f,dao yd kefkda-

iq;%dhk jeks kj ;dlaIK u.ska 

wdydrhkaf.a n,mEu wju lr.; 

yelsh'

y;= j.dj yd wdydr l¾udka;hy;= j.dj yd wdydr l¾udka;h

È,Srhkays îc /.;a m,;=re f.ä 

f,i y;= úia;r l< yelsh' y;= 

ld¾ñlj j.d flfrk ñksia 

mßfNdackh Wfoid wdydrhla 

f,i ,xldfõ yd fndfyda rgj, 

m%p,s;h' y;= mßfNdackfhka 

,efnk le,ß m%udKh" 

ldfndayhsâf¾g m%udKh yd fïo 

m%udKh iaj,amh' fif,akshï" 

fmdgEishï" rhsfnda*af,aúka" 

khiska" úgñka D yd fm%daàk 

y;= ;=<  nyq,h'  wdydr f,i 

jvd;au nyq,j j.dlrk y;= 

j¾. kï w.dßlia nhsiafmdria 

(Agaricus bisporus)" f,akaákia 

bfvdäia (Lentinus edodes)" 
ma,shqfrdagia m%fNao (Pleurotus 
spp) iy *a,ñhq,skd fj¨ámaia 

(Flammulina velutipes) h' 

oaú;Sh mßjD;a;sl l%shdjka yryd 

g¾mskaia (terpenes)" iafÜfrdhsâia 
(steroids)" weka;%laúfkdkaia  

(anthraquinones)" fnkafidhsla 

ixfhda. (benzoic acid 
derivatives) yd laúfkd,ska 

(quinolone) jeks kj m%;s CIqøÔù 

ixfhda. ksmojk y;= j¾. 

jeo.;ah' y;= j¾. fmmaghsv" 

fm%daàk  yd Tlai,sla wï,h 

,nd.ekSugo fhdod .; yelsh' 

w;HjYH fïo wï,hla jk 

,sfkd,sksla (linolenic) wï,h" 

y;= j,ska ,efí' wdydrhkag 

tlalrk øjHhla f,i úh,d 

l=vq lr.;a y;= ms<sn| úoHd;aul 

Wkkaÿjla we;' Ysgdfla y;= f,iska 

y÷kajk f,akaákia bfvdäia 

(Lentinus edodes) l%shdldÍ T!IO             

fjkalr.ekSug Ndú; fõ' b;d 

wvq bv m%udKhl j.d lsÍfï 

yelshdj yd jeä fm%daàk m%udKhla 

wka;¾.; ùu ksid" y;= ld¾ñlj 

ksmoúhyels CIqøÔù j¾.fha 

wdydrhls' th oekgu;a Y%S ,xldfõ 

isÿfjñka mj;S'

wdydr meiùu yd wdydr meiùu yd 

ffcj;dlaIKhffcj;dlaIKh

ffcj;dlaIKhfha§" ffcj úoHdj 

yd bxðfkare ;dlaIKh uqiq 

lsÍu u.ska CIqøÔùka" tkaihsu 

l%shdldrlï" ffi, l%shdldrlï yd 

tajdfha wKql uÜgfï l%shdldrlï 

tlafldg kj ksIamdok  yd kj 

fiajdjka iemhSu flfrys wjOdkh 

fuu ;dlaIKh u.ska CIqøÔùka 

fhdod úúO ixfhda.  ksmoùfï 

yelshdj udkj iqnfi; i|yd 

fhdod.; yelsh' fuu l%shdj,sh 

i|yd úYd, úoHd;aul úhoï" hka;% 

iq;% yd ta i|yd lemúh yels úYd, 

l¾udka; wjYHh'

^wOHdmksl wjYH;djhka fmroeß 

fldgf.k ieliqkq fuu ,smsh 

i|yd úúO úoHd;aul m<lsÍï 

;=,ska lreKq ,nd.;a w;r ta ieug 

lD;{ fjñ& 

uydpd¾h Wmd,s iurÔj uydpd¾h Wmd,s iurÔj 
iïudks; uydpd¾h iïudks; uydpd¾h 

wdydrúoHdj yd ;dlaIKh wdydrúoHdj yd ;dlaIKh 

fmardfoKsh úYajúoHd,h¡fmardfoKsh úYajúoHd,h¡

ljrfha l;dj 4ljrfha l;dj 4
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ffjoH'tia' tia'úl%uisxy
ffjoH úoHdj i`oyd CIqøÔùkaf.a iyhffjoH úoHdj i`oyd CIqøÔùkaf.a iyh

ffjoH úoHdj ffjoH úoHdj i|ydi|yd CIqøÔùkaf.a iyh CIqøÔùkaf.a iyh

CIqøðùka mDÓúh u; i¾j;%sl 

jk w;r" wfkl=;a ish¨ i;=ka yd 

ñksiqkaf.a meje;aug w;HjYH fõ' 

fuu CIqøðùka fm%daleßfhdagdjka$ 

m%d.akHIaál (Prokaryotes) 
fyda bhqleßfhdagdjka$iQkHIaál 

(eukaryotes) .Khg wh;ajk 

w;r" talffi,sl fyda nyqffi,sl 

ðùka f,i olakg ,efí' nelaàßhd 

yd wdlshd m%d.akHIaál ðùka jk 

w;r" Tjqka ;=< kHIaáhla fkdue;' 

bhqleßfhdagd wêrdcOdkshg 

fm%dafgdafidajd (protozoa)  iy 

È,Sr (fungi) jeks CIqøÔùka wh;a 

jk w;r" Tjqka ;=< kHIaál 

mg,hlska jgjQ kHIaáhla we;'

nelaàßhdnelaàßhd

nelaàßhdjka wdf,dal wkaùlaIhla 

Ndú;fhka ksÍlaIKh l< yels" 

talffi,sl fm%daleßfhdagdjka 

jk w;r" Tjqka ;=< kHIaáh" 

uhsfgdfldkaä%hd" f.d,a.s foay jeks 

bkaøshsld fkdue;' nelaàßhdjka 

i;=j ffi, ì;a;shla we;s 

w;r" ffi, ì;a;shla fkdue;s 

nelaàßhdjka Odrl ffi, 

;=< ðj;a úug yev .eis we;' 

nelaàßhdjka j¾.SlrKh lsßu 

i|yd tajdfha m%udKh ^1-20 µm&" 

yevh ^f.da,dldr" oKavdldr" 

i¾ms,dldr& iy msysàu ^fjka fjka 

jYfhka"  ;ka;= f,i  ldKav 

jYfhka& i,lkq ,efí' ksYaÑ; 

j¾.SlrKhla i|yd rEmdKq o¾Y yd 

m%fõ‚ o¾Y mokï lr.ks;s'

jhsrijhsri

jhsri hkq 18nm isg 600nm 

olajd úIalïNhlska hq;a l=vdu 

wdidÈ; wxY= fõ' fndfyda jhsrij, 

úIalïNh 200nm g jvd wvq jk 

w;r tajd wdf,dal wkaùlaIfhka 

ksÍlaIKh l< fkdyel' 

jhsrihla ;< idudkHfhka 

äTlaisrhsfndkshqla,sla wï,h 

(DNA) fyda rhsfndkshqla,sla 

wï,h (RNA) wvx.= jk w;r 

tlu jhsrih ;=< tu kshqla,sla 

wï, 2lu wvx.= fkdfõ' fuu 

kHIaál wï, fm%daák ljphla ;=<" 

fïo wï,j,ska iEÿKq mg,hlska 

wdjrKh ù fyda fkdù msysghs' 

jhsri wka;¾ ffi,Sh Ôùka jk 

w;r j¾Okh i|yd iEuúgu 

Odrl ffi, wjYH fõ' jhsria 

úfYaI 2000 lg jvd y÷kd f.k 

we;s w;r" thska ñksiqkag iy 

i;=kag wdidok we;s lrkqfha 

úfYaI 650la mu‚'

È,SrÈ,Sr

§,Sr hkq ixlS¾K ffi, jHqyhla" 

fyd¢ka j¾Okh jq kHIaáhla" 

uhsfgdfldkaä%hd" f.d,a.s foay 

iy wka;#ma,diaóh cd,sld wvx.= 

iQkHIaál (eukaryotes) Ôùka 

fõ' tajd tal ffi,sl wdldrfhka 

^hSiaÜ& fyda iq;sld  wdldrfhka 

^mqia& mej;sh yelsh' iuyr §,Sr 

by; fohdldrfhkau mej;sh 

yels w;r tla WIaK;ajhl§ 

talffi,sl wdldrfhkao ;j;a 

WIaK;ajhl§ iQ;%sld wdldrfhkao 

oelsh yelsh' fïjd oaúrEms §,Sr 

f,i yÿkajk w;r ysiafgdma,dkaud 

(Histoplasma)" í,dkafgdauhsksia 

(Blastomyce)  iy fldisä´whsäia 

(Coccidioide) jeks È,Sr ta i|yd 

WodyrK fõ'
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ljrfha l;dj 5

mrfmdaIs;hkamrfmdaIs;hka

mrfmdaIs;hka tal ffi,sl fyda nyq 

ffi,sl fõ' tajd úIalïNh 4-5µm 

jk l=vd fm%dfgdafidajdjkaf.a isg 

10m È.e;s má mKqjka olajd jk 

úYd, mrdihla ;=< úysfoa'  tajdfha 

Ôjk pl% ixls¾Kjk w;r iuyr 

mrfmdaIs;hka ñksiqka iuÕ iaÓr 

in|;djla f.dvkÕd .ekSug 

iu;ah' wfkl=;a mrfmdaIs;hka 

i;aj Odrlhka ;=< ixj¾Ok 

wjëka ud,djla yryd .uka lr;s'

ñksid .;a l<" ñksiqkaf.a 

iu" kdih" uqLh" wdka;%sl 

ud¾.h iy fu!;% ,sx.sl moaO;s  

we;eï nelaàßhd" §,Sr yd 

mrfmdaIs;hkaf.ka ckdjdi ù we;' 

fuu mrfmdaIS CIqøÔúka iuyrla 

;djld,sl  ckdjdi idok w;r 

;j;a iuyrla iaÓr mrfmdaIs; 

iïnkaO;djhka we;s lr .ks' fuu 

CIqøÔùka ñksiqkaf.a m%;sYla;slrK 

moaO;sfha jeä ÈhqKqj" mßjD;a;Sh 

l%shdldrlï f,i wdydr Èrùu 

iy wkjYH frda. ldrl  

wdidokhkaf.ka wdrlaId úujeks 

l%shdjka i|yd b;d jeo.;a fõ' 

fujeks ðùka" iyÔù CIqøðùka 

f,i yeÈkafõ'

CIqøÔùkaf.a m%fhdackCIqøÔùkaf.a m%fhdack

mDÓúfha isák ñ,shk .Kkla 

jQ CIqøðùka w;=ßka" frda. ldrl 

ðùka jkafka b;d l=vd fldgils' 

idudkHfhka fndfyduhla ðùka 

ñksia ðú;hg ;¾ckhla fkdjk 

w;r tajd úúO wdldrj,ska wmg 

m%fhdackj;a fõ'

m%;sÔjl T!IO ksIamdokhm%;sÔjl T!IO ksIamdokh

m%;sÔjl T!IO hkq CIqøÔùka úkdY 

lrk fyda j¾Okh ùu j<lajk 

ridhksl øjHjk w;r tajd CIqøðù 

wdidok j,g m%;sldr lsßug Ndú;d 

lrhs' fuu m%;sðjl T!IO úúO 

kï j,ska yeÈkafõ'

Wod( Antibiotics ^m%;s-nelaáßhduh 

fyj;a nelaàßhd j,g tfrysj l%shd 

lrk&" antivirals ^m%;s- ffjhsrish 

fyj;a ffjria j,g tfrysj l%shd 

lrk& iy antifungals ^m%;s 

È,Sruh fyj;a È,Sr j,g tfrysj 

l%shd lrk& m%;sðjl T!IO 

iajNdúlj ksmojd .eksug mdxY= 

nelaáÍhd iy È,Sr fhdod .kq 

,efí' fuu T!IO frda. ldrl 

CIqøðùka u; úúOdldrfhka 

l%shdlr tajd úkdY lrkq ,efí'

Wod(-nelaáÍhdjkaf.a ffi,   

ì;a;s yd mg, iEÈu je<elaùu' 

nelaáÍhdjkaf.a fm%daàk fyda 

kHIaál wï, ksIamdokh 

je<elaùu' 

m%;sÔjl T!IO Ndú;h uq,skau 

wdrïN jqfha 1929 § wef,laiekav¾ 

*af,ñka úiska fmksis,ska 

(Penicillin) fidhd .eksu;a 

iuÕh' ta wkqj m<uq m%;sÔjlh 

jk fmksis,ska" Penicillium 
notatum §,srfhka ksiaidrKh 

flre‚' tf,i fmksis,ska fidhd 

.eksfuka jir lsysmhla we;=<; 

th nelaàßhd wdidokj,g m%;sldr 

lrk jd‚cuh m%;sÔjl T!IOhla 

f,i Ndú;h werUq‚'

bkaflá ld,hla ;=< 

iaÜfrmafgduhsiska (Streptomycin) 
iy laf,darïf*ksflda,a 

(Chloramphenicol) hk m%;sÔjl 

T!IOo fidhd .ekqKq w;r fïjd 

;ju;a nelaàßhd wdidok j,g 

m%;sldr lsÍug Ndú; lr;s'

 

oekg  nyq,j Ndú;d 

jk m%;sÔùl T!IO 

Penicillium" Streptomyce" 
Cephalosporium" 

Micomonosporm iy Bacillus 
spp hk .Khkag wh;a 

CIqøðùka Ndú;fhka ksiaidrKh 

lr.kq ,efí' Polymyxin" 

colistin iy cirulin jeks 

ixfhda. nelaáÍhdjkag tfrysj 

l%shd lrk w;r" bacillomycin" 

mycobacillin iy fungistatin 

jeks ixfhda. È,Sr wdidokj,g 

tfrysj m%;sl%shd lsßug fhdod 

.efka'

uE; ld,fha § uqyqfoa yd id.rfha 

fjfik CIqøÔùka mjd m%;sÔjl 

T!IO i|yd fukau ms<sld kdYl 

T!IO ksmoùu i|yd fhdod 

.; yels nj m¾fhaIK j,ska 

fidhdf.k we;'

tkak;a ksIamdokhtkak;a ksIamdokh

tkak;a lsßu fyda m%;sYla;slrKh 

hkq frda. ldrlhlg  tfrysj 

m%;sYla;sh fma%rKh lsßu uÕska 

m%;sYla;slrKh l< mqoa.,hd ;=< 

wdidokhla we;súu je<elaúuhs' 

fuu tkak;aj, wvx.=j we;af;a 

wÔù CIqøðùka fyda Ôù ^kuq;a 

ÿ¾j, lrk ,o& fyda frda. ldrl 

fldgila fõ'

fuf,i m%;sYla;slrKh uÕska 

ìysiqKq frda. uq¿ f,dalfhkau 

iïmQ¾Kfhka ;=rka lr we;' 

^Wod( jiqßh& ;j;a iuyrla frda. 

f,dalfha we;eï l,dmj,ska ;=rka 

lr we; ^Wod( fmda,sfhda&'
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Y%s ,xldfõ Ndú;d lrk iuyr 

tkak;a j¾. wdidok je<elaúug 

muKla fkdj fjk;a m%fhdack 

i|yd o Ndú; l< yels fõ' 

Wod(BCG (Bacillus Calmette-
Guerin)( fuu tkak; laIh 

frda.fhka m%;sYla;slrKh 

ùug ks¾udKh lr we;s kuq;a 

uq;%dYfha ms<sld j,g m%;sldr 

lsÍu i|ydo fhdod.kq ,efí' tys 

we;s uhsfldnelaàßhï neis,ih 

ms<sldjg tfrysj m%;sYla;shla 

W;af;ackhlr ms<sldj ke;s lsßu" 

kej; we;súu je<elaùugo iu;ah'

cdk bxðfkare úoHdj uÕska cdk bxðfkare úoHdj uÕska 

fydafudak" tkak;a iy úgñka fydafudak" tkak;a iy úgñka 

ksIamdokhksIamdokh
 

cdk bxðfkare úoHdj hkq 

úoHdkql=,j cdk yeisrùuhs' 

th m%;sixfhdað; ã'weka'ta 

(recombinant DN) ;dlaIKh 

f,io yeÈkafõ' cdk bxðfkare 

úoHdfõÈ DNA len,s ^cdk& 

úúO l%u uÕska Odrlhlg 

yÿkajd fokq ,e fí' fuysÈ fuu 

wd.ka;=l DNA Odrlhdf.a iaÓr 

,laIKhla njg m;ajk w;r 

ffi, úNdckfhka we;sjk ÿys;D 

ffi,j,go iïfma%IKh fõ' fuu 

l%fudamdh úúO ðùka w;r DNA 

yqjudre lsßfï §" kj fydafudak 

ixYaf,aIKh § yd m%;sixfhdacl 

fm%daàk ksmoùfï§ Ndú;d lrkq 

,efí'

Wod( uydka;%fha isák B' flda,hs 

(Escherichia coli) nelaáÍhdjka 

rhsfnd*af,aúka (Vitamin B2) 
iy úgñka K hkdÈh jd‚cuh 

jYfhka ilia lsßu i|yd 

fhdod.ks' fïjd úúO frda.

hkag W!k;d m%;sldr lsßu i|yd 

Ndú;hg .kq ,efí'

ñksia memsf,daud ffjri (HPV)  
tkak; cdkuh jYfhka ks¾udKh 

lrk ,o tkak;ls' fuys§ HPV 

lemaisvfha jHqyd;aul wkqlrKh" 

Saccharomyces úfYaIh fhdod 

.eksfuka ksmojkq ,efí' fï 

wdldrfhka ksmojkq ,nk tkak; 

.eíf.< ms<sld je<elaùug bjy,a 

fõ'

kj ksmoúï i|yd CIqøÔùka kj ksmoúï i|yd CIqøÔùka 

Ndú;hNdú;h

m%;sÔùl T!IO fidhd .eksu" 

fndajk frda. i|yd m%;sldr 

lsßfïÈ úYd, úma,jhla we;s l<o" 

uE;ld,Skj w¨;ska yÿkajd § 

we;s  m%;sÔjl T!IO m%udKh b;d 

iaj,amhla fõ' tfukau CIqøÔùka 

oekg Ndú;fha we;s T!IO j,g 

m%;sfrdaOhla YS>%fhka fmkakqï 

lsßug .ekSu o úYd, .eg¨jlaj 

mj;s' fïksid úl,am m%;sldr i|yd 

jeä Wkkaÿjla we;s ú ;sfí' fïjd 

w;r fvx.= jeks frda. me;sßu iSud 

lsßu i|yd lDñ jdylhska fhdod 

.ksñka ffcj md,kh isÿ lsßu 

yd nelaáßhd NlaIl Ndú;fhka 

wdidokhkag m%;sldr lsÍu jeksfoa 

we;=<;ah'

m%;sfrdaê nelaáßhd uÕska we;s m%;sfrdaê nelaáßhd uÕska we;s 

lrk wdidokj,g m%;sldr lsßu lrk wdidokj,g m%;sldr lsßu 

i|yd nelaáßhd NlaIl Ndú;hi|yd nelaáßhd NlaIl Ndú;h

nelaàßhd NlaIl(Bacteriophages) 
hkq we;eï nelaáßhd muKla 

wdidokh lr úkdY lrk jhsrih' 

úúO T!IOj,g Tfrd;a;= fok CIqø 

Ôùka u.ska we;s lrk wdidokj,g 

m%;sldr lsßu i|yd úl,am 

udOHhla f,i oekg phages 
wOHhkh flf¾' fuu —f*Ê˜ 

Ñls;aidj nelaáßhd wdidok j,g 

m%;sldr lsßug fhdod .eksfuka 

fndfyda m%fhdack ,nd.; yels nj 

tkak; tkak; tkakf;a we;s l%shdldß ix>gltkakf;a we;s l%shdldß ix>gl j<lajk frda.j<lajk frda.

BCG
î'iS'Ô

ÿ¾j, lrk ,o nelaáÍhdjka 
(Mycobacterium bovis)

CIh frda.h
(Tuberculosis)

DT
oaú;aj

Wodisk lrk ,o úI- fgdlafidhsâ 
^.,mg,h yd msg.eiau idok nelaáßhd 
j¾. j,&  

.,mg,h 
msg.eiau

fymghsáia î
(Hepatitis B)

fymghsáia frda. ldrl jhsrih u;=msg we;s 
fm%daák

fix.ud,h (Hepatitis B)

fmda,sfhda (injectable)/
Salk tkak;

uereKq jhsri fmda,sfhda

fmda,sfhda ^oral&$
Sabin tkak;

ÿ¾j, lrk ,o ðú fmda,sfhda
jhsri 

fmda,sfhda

Hib 
ysí

nelaáßhdjkaf.a wdjrKh ;=< we;s ix>gl H. influenzae type b nelaàßhdj u.ska 
we;s lrk wdidok

MMR
tïztïzwd¾

ÿ¾j, lrk ,o jhsri
^lïuq,a.dh˜ irïm yd refn,a,d jhsri& 

lïuq,a.dh 
irïm 
refn,a,d

j.=j 01(- j.=j 01(- Y%s ,xldfõ Ndú;d lrk iuyr tkak;a Y%s ,xldfõ Ndú;d lrk iuyr tkak;a 

ffjoH úoHdj ffjoH úoHdj i|ydi|yd CIqøÔùkaf.a iyh CIqøÔùkaf.a iyh
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fmfka' WodyrKhla f,i m%;sðjl 

uÕska we;eïúg nelaáßhdjka 

úkdY l< fkdyels w;r j¾Okh 

ùu muKla j<lajd,hs' kuq;a fuu 

—,hsála f*Ê˜ u.ska b,lal.;  

nelaáßhdjka úkdY lrhs' 

tfiau nelaáßhd kdYl m%;sðjl 

uÕska frda. ldrl úkdY lsßug 

meh lsysmhla fyda Èk .Kkla 

.;jkúg" —,hsála f*Ê˜ 

idudkHfhka ñks;a;= lsysmhlska 

tajd bj;a lr frda.Skag blaukska 

iykhla f.k fohs'

flfiakuq;a fuu f*Ê fhdod 

.eksfï wjdishla kï tajd u.ska 

Ôù foay ;=< § úI uqod yeßh yels 

úuhs' 

lDñ jdylhkaf.a ffcj md,kh lDñ jdylhkaf.a ffcj md,kh 

uÕska frda. me;sÍu je<elaùuuÕska frda. me;sÍu je<elaùu

frda. me;sÍu iSud lsßu i|yd 

lDñ jdylhkaf.a ffcj md,kh 

isÿl< yelsh' fvx.= frda.h 

lDñ jdylhdjk B'ãia Bðmagh 

(Aedes aegypti) uÿrejka uÕska 

fndajk frda.hls' fuu uÿrejkag 

fjd,aneÑhd (Wolbachia) kï 

nelaáßhdj wdidok jQ úg fvx.= 

jhsrih wdidokh úfï wjodku 

wvqh' tfia uÿrejkag fvx.= 

jhsrih wdidokh ùu je<elaùu 

uÕska uÿrejkaf.ka ñksiqkag 

fvx.= iïfma%IKh ùu je<elaúh 

yel' Y%s ,xldfõo fvx.= wjodku 

iuia; Èjhsk mqrd jir uq¿,af,au  

mj;S' ta wkqj fvx.= jhsrih 

uvmeje;aùug ,xldfõ iuyr 

m%foaY j, kshuq jHdmD;shla f,i 

fjd,aneÑhd nelaàßhdj we;=¨ lrk 

,o Bäia uÿrejka mßirhg uqod 

yßk ,È'

m%;sldr l< fkdyels nvje,a m%;sldr l< fkdyels nvje,a 
wdidokhka iqj lsßu i|yd u<my wdidokhka iqj lsßu i|yd u<my 

wdY%s; nelaàßhdjka fhdo  .eksuwdY%s; nelaàßhdjka fhdo  .eksu

ksiaidrKh lrkq ,nk 

nelaáßhdjka w¨;a m%;sldr l%u 

i|yd fhdfod .; yelsh'

Wod( u< CIqøÔù noaO lsßu (FMT)
fuysÈ Clostridium difficile 
nelaàßhdj uÕska wka;%fha 

we;s lrk oreKq wdidokhka 

i|yd m%;sldrhla f,i ksfrda.s 

mqoa.,hkaf.a u<my Ndú;d 

lr ksiaidrKh lrkq ,nk 

nelaáßhd iuQyhka ,nd fokq 

,efí' fuf,i wdka;% ud¾. 

wdidok we;s jkafka tys fjfik 

idudkH ys;lr  nelaáßhd bj;a 

ù by; i|yka lrk ,o wys;lr 

nelaáßhdjkaf.ka wdidokh we;s 

ùfuks'

cdk Ñls;aidjcdk Ñls;aidj 

kj m¾fhaIKd;aul m%fõYhla 

f,i cdk Ñls;aidj oekg 

ridhkd.drj, iy idhksl 

w;ayod ne,sïj, úu¾Ykh fjñka 

mj;s' fuysÈ isÿjkafka frda.

hlg fyda cdk úlD;s;d i|yd 

m%;sldr lsÍug frda.shdf.a ffi, 

;=<g kHIaál wï, (DNA fyda 

RNA) we;=,a lsÍuhs' fuu kHIaál 

wï, ffi, ;=<g we;=¨ lsÍfï 

jdyl f,i cdkuh jYfhka jeä 

ÈhqKq l< jhsria lsysmhla ^Wod( 

adenoviruses, retroviruses& 
fhdod .kS' we;eï ms<sld j¾." 

jhsri wdidok (HIV/AIDS) iy 

m%fõ‚.; cdkuh wdndO ioyd 

fuu l%uh weiqfrka m%;sldr l< 

yelsh'

ffjoH'tia' tia'úl%uisxyffjoH'tia' tia'úl%uisxy
úfYaI{ laIqø Ôj ffjoH $fþIaG úfYaI{ laIqø Ôj ffjoH $fþIaG 
lÓldpd¾h"lÓldpd¾h"
laIqø ðj úoHd wOHhk wxYh"laIqø ðj úoHd wOHhk wxYh"
ffjoH msGh"ffjoH msGh"
reyqKq úYaj úoHd,h"reyqKq úYaj úoHd,h"

.d,a,'.d,a,'

ljrfha l;dj 5

rEmh 02rEmh 02: : jhsri j, jHqyhjhsri j, jHqyh

rEmh 03rEmh 03: : nelaàrshd NlaIlhl  nelaàrshd NlaIlhl  

        jHqyh        jHqyh

rEmh 01rEmh 01: : nelaàrshdjl jHqyhnelaàrshdjl jHqyh
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uuÿrejdf.a Ôjk pl%h wjê 

y;rlska hqla;h' tkï äïnh 

^ì;a;rh& lSgh" ms,jd iy iqyqUq,d 

hkqfjks' uÿrejd f.a wmßK; 

wjê c,ch' ;jo Ôjk pl%fha jeä 

yßhla .; lrkq ,nkafka o c,c 

mßirj, h' tu ksid uÿrejka f.a 

wmßK; wjê iy .yK >k;ajfha 

m%j¾Okh i|yd WÑ; jk mßÈ 

äïn ksOdkhg ^ì;a;r oeóug& 

ia:dkhla f;dard .ekSu jeo.;a 

fõ' lSg >k;ajh" m%.=Kkh" úfYaI 

iudjdih iy úfYaI ikak;sh 

hk tajd ;SrKh ùfï § uÿrejdf.a 

mßirh jeo.;a lD;shla bgq lrhs' 

lSghkaf.a mßir ;;a;ajh uÿre 

nyq,;ajh o Wf.a ld,dkqrEmS iy 

wjldYS jHdma;sh o ;SrKh lrk 

jeo.;a ks¾Kdhlhls' uÿrejkaf.

ka fndajk frda. Y%S ,xldfõ 

m%cd fi!LHh iuÕ lemS fmkak 

f,i ne£ we;s tla fya;=jla jk 

fyhska uÿrejdf.a Ôjk pl%h yd 

wdY%s; mßißl idOl wOHhkh 

lsÍu w;HjYH fõ'  uÿre úfYaI 

.Kkdjlau  Tjqka fndajk 

ia:dk i|yd iajNdúl iy lD;%su 

n÷ka foj¾.hu f;dard .ekSug 

keTqre;djhla olajhs' 

Y%S ,xldfõ l=Uqre wdY%s; mßirh jQ 

l,S jdyl uÿrejka we;=<;a úúO 

uÿre .yKj, jHdma;sh flfrys 

fnfyúka n,mdk" uÿrejka fndajk 

tjeks tla iajNdúl mßirhls' 

fuu frda. jHdma;shg bjy,a fõ' 

l=Uqre" ù me< ;jdka iy l=Uqrej,  

ksYap, c,h /£ we;s ia:dkj, 

lshqf,laia ^Culex) iy wefkdms,ia 
(Anopheles) hk uÿre úfYaIj, 

lSg m%Odk jYfhka olakg ,efí'

uÿrejka fndajk ´kEu 

jdiia:dkhla f;dard .;fyd;a 

tys uÿrejka me;sÍu" nyq,;ajh 

iy Tjqkaf.a yelshdj ^WÑ;nj& 

r|d mj;afka tu fndajk mßirh 

yd wdY%s; ffcj idOl u;hs' 

fï ffcj iuqodhg" uyd ffcj 

iuqodhg wh;a úfYaI .Kkdjla  

fukau CIqø ffcj iuqodhg wh;a 

úfYaI .Kkdjla o we;=<;a fõ' 

fuu Ôùka iajhxfmdaISka" 

úIufmdaISka iy kslafIamhka f,i 

fnod oelaúh yelsh' uÿrejka 

fndajk ia:dk ^mßirh& iuÕ 

wdY%s;j Ôj;ajk CIqø ffcj iuqod 

úfYaIhka we;af;ah' fudjqka 

mrfmdaISka jHdêcklhka" 

úf,dams;hka" ;r.ldÍka" ;r.ldÍ 

fkdjk Ôùka iy Tjqka ;=< 

j¾Okhjk lSgdjkag wdydr f,i 

md;% jkakka f,i l%shd lr;s'

fï ksid uÿrejkaf.a lSgdjkag 

tfrysj md,l ldrl f,i úNjhla 

we;s iy we;eï úg udrdka;sl 

n,mEï o we;s lrk iajNdúl 

me;sr we;s CIqø ffcj iuqodfhys 

úfYaI we;af;ah' tu ksid uÿrejka 

fndajk jdiia:dkj, we;s CIqø 

ffcj iuqodfha ixhq;sh iy 

Tjqka yd lSghka w;r isÿjk 

wka;¾ l%shdldrlï uÿrejkaf.a 

wmßK; wjêj, m%j¾;k;dj 

flfrys n,mEï isÿlrhs' ;jo CIqø 

ffcj iuqodh lSghkaf.a j¾Okh 

fõ.h flfrys n,mEu fya;=fjka 

wka;sfï§ iqyqUq,a ,laIK iy 

.yK .;sl;aajh fjkia fõ' tu 

ksid jdyl yelshdj iy frda. 

iïfm%aIKh yelshdj flfrys 

isÿlrk n,mEu jvd;a jeo.;a 

fõ' fujeks iajNdúlj me;sr we;s 

CIqø ffcj iuqodh iy Tjqka yd 

uÿre lSghka w;r wka;¾ l%shd iy 

úfYaIfhkau mrfmdaIS jHdêckl 

;r.ldÍ ke;fyd;a úf,dams; Ôùka 

y÷kd.ekSu" mßir ys;ldó f,i 

uÿre lSghkag tfrysj md,l ldrl 

úNjhla iys; l%u fhdod .ekSug 

WmldÍ jkq we;' fjk;a f,ilska 

n,k úg fujeks msúiqulska ;j;a 

M,odhs úi÷ï ,efnkq we;' tkï 

uÿre u¾okhg iÔù CIqøÔùkauÿre u¾okhg iÔù CIqøÔùka  

uydpd¾h oSmsld wurisxy" wdpd¾h tÉ¡ ta fldaIs,d rKisxyuydpd¾h oSmsld wurisxy" wdpd¾h tÉ¡ ta fldaIs,d rKisxy

uÿre u¾okhg iÔù CIqøÔùkauÿre u¾okhg iÔù CIqøÔùka

lslshqf,laia g%hsáksfhdaßka;=ia uÿre hqf,laia g%hsáksfhdaßka;=ia uÿre 

lSg j, iajNdúl mrfmdaIs;hska lSg j, iajNdúl mrfmdaIs;hska 

f,i l%shd lrk" l=Uqre mßir f,i l%shd lrk" l=Uqre mßir 

hkayS iY%Slj jefvk mlaIauOr hkayS iY%Slj jefvk mlaIauOr 

fm%dáiagdjkaf.a ld¾hNdrh fm%dáiagdjkaf.a ld¾hNdrh 

idlÉcd lsÍu fuu ,smsfha wruqKhs'idlÉcd lsÍu fuu ,smsfha wruqKhs'
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mqyqKqj,;a ks,OdÍka iSudiys; ùu" 

wdfhdackh l< yels uqo,a iSudiys; 

ùu ksid fuu.ska uQ,H iy ñksia 

iïm;a nqoaêu;a f,i fhdod 

.ekSfuka uÿrejka md,kh lsÍfï 

jevigyka jvd;a M,odhS jkq we;' 

fi!LHuh jeo.;alula Wiq,k 

frda. jdylhka md,kh i|yd 

mßir ys;ldó uq¿ rggu wod< 

mq¿,a md,k l%u fj; msúiqulska 

fujeks jdyl md,k l%u fhdod 

.ekSu WÑ; fõ' 

l=Uqrej, we;s jdiia:dkj,  

mCIuOr fm%dáiagdjka" nelaàßhd" 

iy we,a.S jeks tal ffi,sl 

úfYaI ;lafidak .Kkdjla" 

úlikhjk lSghka flfrys 

iDKd;aul ke;fyd;a udrl 

n,mEï we;s lrk nj fidhdf.k 

;sfí' fï w;r;=r § Y%S ,xldfõ 

uÿrejka fndafjk úúO jdiia:dk  

úfYaIfhkau f;dardf.k mßmQ¾K 

wOHhkhla ke;fyd;a msßlaiqï 

,hsia;= wdY%s; CIqø ffcj iuqodh 

w<,d uE;l § ms<sfh< lr we;' 

fufia jd¾;d lr we;s mCIuOr 

fm%dáiagd úfYaI w;ßka l=Uqre 

wdY%s; ;eka jdiia:dk lr .;a 

úfYaI ;=kla tkï zoothamnium 

úfYaIhla Chilodinella úfYaIhla 

iy Vorticella microstoma hk 

tajd uÿre lSghkag mrfmdaIs;hka" 

jHdêcklhska iy wmsÔù jQ úfYaI 

f,i ^rEmh 1&  fhdod .; yels 

nj y÷kdf.k ;sfí' fï úfYaI 

;=ku lemS fmfkk f,i l=Uqrej, 

olakg ,efnk Culex .Khg 

wh;a uÿrejka flfrys n,mdk nj 

fidhd .ekSu jeo.;a lreKls'

wmsÔù mßfmdaIs; mCIuOrfhla jq 

V. microstoma u.ska uÿrejkaf.a 

wmßK; wjê iajNdúlj wdidokh 

lsÍfï§ fmkS f.dia we;af;a 

Odrl úfYaI iy u¾;H;dfõ 

m%udKh úúO jk njhs'  V. 
microstoma u.ska isÿlrk 

wdidokh uÿre úfYaI flfrys 

olajk mrfmdaIs;;dfõ m%udKh 

úúO uÜgïj,ska hqla; nj fmkS 

f.dia we;'

Cx.tritaeniorhynchus md;%jq 

u¾kH;d m%udKh fõ.h 

.ïmy iy l=reKE., 

Èia;%slalj, by< w.hla ork 

,§' Culex quinquefaseiatus 
j, lSgdjkaa mqrka l=Uqre 

wdY%s;j olakg ,enqKs' 

fï lSgdjka 26'78 lau V. 
microstoma u.ska wdidokh 

ùfuka urKhg m;a ù 

we;s nj fidhd .kakd 

,§' fuhska fmkS hkafka 

Cx.tritaeniorhynchus 
jeks fjk;a úfYaI iu. 

ikaikaokh lrk úg Culex 
quinquefaseiatus yS lSghka 

mCIuOrhka  u.ska wdidokh ùfï 

m%udKh wvq njhs'  V. microstoma 
u.ska ¥ykh jQ uÿre lSghkag 

wkaùlaIhla ^40 x úYd,khla&  

wdOdrfhka ksÍlaIKh l<úg Tjqka 

rEmh 01(- l=Uqre wdY%s; jdiia:dkj, olakg ,efnk  mCIuOr fm%dáiagdjkarEmh 01(- l=Uqre wdY%s; jdiia:dkj, olakg ,efnk  mCIuOr fm%dáiagdjka:a-:a-
V. microstoma. b- zoothamniumV. microstoma. b- zoothamnium  úfYaIhla" úfYaIhla" c-Chilodinellac-Chilodinella  úfYaIhlaúfYaIhla

rEmh 02(-rEmh 02(-  Cx.tritaeniorhynchusCx.tritaeniorhynchus j, f;jk wkqrej wjêfha .=o msáld fmfoi  j, f;jk wkqrej wjêfha .=o msáld fmfoi 

mrfmdaIs;hd ^mrfmdaIs;hd ^V. microstomV. microstom& u`.ska wdidokh ùu ^úYd,kh « 40& iy & u`.ska wdidokh ùu ^úYd,kh « 40& iy 

we<S mj;sk we<S mj;sk V. microstomaV. microstoma  j, fg%df*mkak ^úYd,kh « 100& j, fg%df*mkak ^úYd,kh « 100& 
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ks¾jD;a;Sh fg%df*dmkak wjêfha jQ 

iÔù ÔùkA nj yÿkd.kakd ,oS'

fuu Ôùkaf.ka jeäm%udKhla 

urKhg md;% ù isá uÿre 

lSghkaf.a foayfha ysi" iEo, iy 

Wor fmfoiaj,g we,S isáhy' V. 
microstoma idudkHfhka iÔù 

uÿre lSgj, kskd, fmfoig 

we,qfka ke;' Tjqka we,S isáfha 

lSg foayfha fjk;a fmfoia j,h' 

tfia fjk;a uereKq lSgj, 

kske,hg iy ysi fmfoig 

V. microstoma we,S ;snqKs' V. 
microstoma fg%df*dmkak wjêh 

Odrlhd jYfhka b;du;a jeäfhka 

f;drdf.k ;snqfKa Culex 
tritaeniorhynchus   úfYaIhhs' 

fudjqka uÿre lSghka 100] 

Ôú;CIhg m;a l<y' tfia fj;;a 

fï ;;ajhg kshu fya;=j ;ju;a  

fidhdf.k ke;' tfy;a mDIaGhg 

we,S isàug ^neoS isàug& Ndú;d jQ 

ffcj nyq wjhúl ue,shï øjHh" 

wdidokh jQ lSghkaf.a ixfõol 

moaO;s úkdYlr oeóu iy isÿre 

we;s lsÍug bv ;sfí' tu.ska 

Yajik ld¾hdj,shg ndOd meñfKa' 

l=Uqrej, m%Odk jYfhka olakg 

,enqfKa V. microstoma úfYaIhhs' 

f.dhu$ù fk<d.ekSfuka miqj 

jdylhd fndajk jdiia:dk 

iSud fõ' fï ksid Odrl uÿre 

lSghka u; me;sr we;s mrfmdaIs; 

ke;fyd;a jHdêckl mCIuOrhkao 

iSud fõ' fudaiï j¾Idj;a 

iu`. B<`. f.dhï me< isgqjk 

ld,h$fk,k ld,h t<fUk 

f;la mrfmdaIs;hka úh<s ;;ajj,g 

uqyqK Èh hq;=hs' fï iu`.u by< 

jdyl .yKhla h<s Woa.; fõ' 

mCIuOrhkafka mßfldaIaGkh fï 

l,amudjg fya;=jla úh yelshs' 

m%Yia; mdßißl ;;aj h<s we;s jq 

úg fldaIaG msmsÍfuka miqj fuu 

mCIuOrhkaf.a fg%df*dmdkhkaf.a 

.yKh ^ksoyfia mSkk wjêh& 

myiqfjkau by< hd yelsh' 

Chilodinella uncinat úfYaIho 

úhe<Sug m%;sfrdaO;djla olajk nj 

jd¾;d ù we;'

.ïmy" lE.,a," uykqjr iy 

l=reKE., hk Èia;%slalj,o 

Cx.tritaeniorhynchus úfYaIfha 

wmsÔúfhla f,i zoothamnium 
jd¾;d ù we;' ^rEmh 3& tla m%Odk 

jD;a;hla fnoSfuka we;s jq YdLd 

.Kkdjla zoothamnium j, 

olakg ,efí' fï YdLd Ôjdx. 

j,ska fl<jr fõ' Vorticella j, 

we;af;a ;ks jD;a;hla iy Ôjdx.

hla fyhska fuh zoothamnium 
iy Vorticella w;r we;s m%Odk 

fjkils' W;af;ackh jQ úg 

zoothamnium j, uq`M .Kdjdihu 

;ks úYd, f.da,sldjla idok mßÈ 

ixfldapkh ù m%Odk jD;a;h o 

yl=<d .kS' ;jo Y%S ,xldfõ l=Uqre 

yd wdY%s; mCIuOr fm%daáiagdjka 

f,i zoothamnium úfYaI jd¾;d 

ù we;' fïjd Cx.tritaeniorhynchus 

uÿrejdf.a lSgj, mrfmdaIs;hka 

f,i ls%hd lrk w;r udrl 

n,mEï isÿ lrhs' ñßÈh l%iafÜiSh 

l+ksiaika iy we;eï ud`M úfYaIj, 

nysIa mrfmdaIs;hka f,io 

zoothamnium úfYaI l%shd 

lrkq ,efí' tu ksid by< 

.yKhka jYfhka fïjd 

l=Uqre j,g ^fCIa;%hg& fhoSug 

we;s yelshdj iy wjodkï 

;lafiarej jeä ÿrg wOHhkh 

l< hq;=h '

.ïmy Èia;s%lalfha l=Uqrlska 

,nd.;a Cx.tritaeniorhynchus 
uÿre úfYaIfha lSghka flfrys 

iajdNdúl mdßißl ;;ajhka 

hgf;a wdidok n,mEï we;s 

lrjk ;j;a mCIuOrfhla 

jYfhka Chilodinella  úfYaIhla 

y`ÿkdf.k we;af;ah' jHdêckl 

mCIuOrhd u`.ska wdidokh ùfï 

fya;=fjk uÿre lSghkaf.ka 4'58] 

la urKhg m;a úh' wdidokh 

ksid uereKq" mdroDYH lSghkaf.a 

foay l=yr Chilodinella úfYIfha 

pd,l" wka;( mrfmdaIS wjêfha 

Ôùka oyia .Kkdjla lska msÍ 

;snqKs' fudjqka uÿre lSgj,g myr 

oS Odrlhdf.a reêr fyn wdl%uKh 

lrkafka Odrlhdf.a WÉp¾uh 

Èhlr yßñka WÉp¾óh fldaIaGo 

idoñks' Odrl lSg uereKdhska 

miqjo" mCIuOrhd;u  Odrlhdf.a 

uq`t foay l=yrhu jdf.a msfrk 

;=re ;j;a ld,hla mqrd fkdkj;ajd 

m%ckkh lrhs' fï wjêfhaoS" 

wdidokh jQ lSghka mdroDYH njg 

m;a fõ' tfiau Odrlhdf.a foay 

l=yrh ;=< pd,l" wkaùlaISh wka;( 

mrfmdaIS wjê oyia .Kkdjla 

olakg ,efí' ;jo fuu mCIuOrhd 

b;du;a by< W.%;djla iy ffjri 

m%;sfrdaOhla olajk nj iy by< 

m%;sckl úNjhla iys; nj 

fidhd f.k we;' mdräïn fldaI 

iïfma%IKh u`.ska uÿre Odrlhd 

Tiafia mßirh mqrd me;sÍfï 

yelshdjla iys; njo fidhd f.k 

we;'  

rEmh 03(- rEmh 03(- Cx.tritaeniorhynchus Cx.tritaeniorhynchus j, f;jeks wkqrej wjêfha Wor fmfoi j, f;jeks wkqrej wjêfha Wor fmfoi 
mrfmdaIs;hd mrfmdaIs;hd zoothamnium zoothamnium u`.ska wdidokh ùu ^úYd,kh « 100& iy iÔùu`.ska wdidokh ùu ^úYd,kh « 100& iy iÔù

 we;s ckdjdi ^úYd,kh « 100& we;s ckdjdi ^úYd,kh « 100&

uÿre u¾okhg iÔù CIqøÔùkauÿre u¾okhg iÔù CIqøÔùka
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tu ksid fï iajdNdúlj olakg 

,efnk CIqøffcj iuqodh 

mdrißlj ys;ldó f,i jdylhka 

md,kh lsÍu i`oyd fhdod .ekSfï 

úNjhla iys; nj m%;HlaI fõ' 

fuu úNjh we;s úfYaI ta i`oyd 

fhdod .ekSug fmr b,lal fkdl< 

m%cd flfrys olajk n,mEï 

ksishdldr w.ehqulg ,lal< hq;=h' 

tfia fjk;a uÿrejka fndafjk 

n`ÿka j¾.fha jdiia:dkj, 

úfYaIfhkau fuu mCIuOr 

fm%daáiagdjka úiSug jvd;a by< 

úNjhka we;'

fï ksid mßir ys;ldó foig 

lSghka md,kh lsÍfï msúiqulg 

úNjhla we;s ld¾hhka jYfhka 

iajdNdúlj me;sr we;s mlaIauOr 

fm%daáiagdjka fndafjk ia:dk y`ÿkd 

.ekSuo Tjqka iy uÿre lSghka 

w;r we;s mrfmdaIs;" jHdêckl" 

;r`.ldÍ iy úf,dams; wka;¾ l%shd 

y`ÿkd .ekSuo M,odhS fõ' fï w;r 

ffcj wd¾Ólhla lrd 

mdke.Suo isÿ jkq we;' fjk;a 

me;a;lska ne,qjfyd;a mqyqKqj 

,;a ks,OdÍka iy uQ,H wdfhdack 

isñ;j we;súg" udkj iy uQ,Huh 

iïm;a nqoaêu;a f,i ksishdldrj 

fhdod .ekSfuka YS% ,xldfõ uÿre 

md,k jevigykaj,ska jvd;a 

M,odhS m%;sM, ,nd .ekSu i`oyd 

fujeks msúiqula jdisodhl úi`ÿula 

jkq we;'

uq,a ld,fhaoS YS% ,xldfõ uÿre 

.yK md,kh lsÍu i`oyd nyq, 

f,iu fhdod .;af;a lDñkdYl 

u; mokï jQ l%uhka fõ' m%cd 

fi!LH lghq;= i`oyd kS;Hdkql+,j 

^,shdmÈxÑ l<& Ndú;d lrk 

il%Sh ix>gl ^m,sfndaOkdYl& 

lsysmhla u; rod isàu ksid oeka 

fndfyda fmfoiaj, lDñkdYl øjH 

y;rgu m%;sfrdaO;djla olajk 

uÿrejka we;s ù ;sfí' jehjk 

wêl uqo,g wu;rj lDñkdYl 

fhoSug fi!LH ks,OdÍka mqyqKq 

lsÍu" lDñkdYl fhoSfïoS wdrlaIl 

WmlrK ^fuj,ï& j,g jeh 

jk uqo," b,lal lr fkd.;a 

Ôùka flfrys we;sjk n,mEï" 

mßirys;ldó fkdjQ wjia:d j,oS 

wydr odu Tiafia ridhksl øjH 

Ôùka ;=< idkaøKj tla reia ùu 

^Bioaccumulatoin) hkdÈh uÿre 

.yK md,kh i`oyd lDñkdYl 

Ndú;d lsÍfïoS u;=ù we;s wNsfhda. 

fõ' fï fya;= ksid jdyl md,kh 

i`oyd úl,am l%u - úfYaIfhkau 

ffcj ix>gl Ndú;d lsÍu jeks 

l%u- fhdod .ekSug úoHd{hka 

fhduq ù we;'
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1& yßo@ jerÈo@

w' mDÒúfha  úYd,;u Ôú ldKavh CIqø Ôùkah'
wd' CIqøÔùka mDÒù cSùka jk w;r Tjqka wmf.a mßirhg" 

ffjoH úoHdjg" bxÔfkare Ys,amhg wdoS jYfhka 
jk lafIa;% .Kkdjlg jeo.;ah'

we' nelaáßhd" wd¾lshd ^mQ¾j nelaáßhd&" jhsria È,sr yd 
fm%dfgdfidajdjka CIqø ðùka w;r oelsh yels úúO 
lKavdhïh' 

wE' YS% ,xldfõ ld¾ñl wfmalaIdjka i|yd foaYsh 
CIqøÔùka fhdod.eksug fndfyda m¾fhaIK isÿlr 
we;' 

b' foaYSh l%shdldrS wdrïNl uqyqka ksmoùu i|ydjk 
;dlaIKsl Ys,am ixj¾Okh b;d  jeo.;ah'

2& yßo@ jerÈo@
w' uhsfl%daìfhdauhla f,i ye`Èkafjkafka wmf.a isrer 

;=< fyda tau; fukau i;aj yd mßirfhys iduQyslj 
Ôj;ajk CIqøÔù iuQyhls'

wd'  Ydl iy i;=ka fuu mDÓúh u; jir ì,shk 1'2lg 
fmr isg Ôj;a fj;s'

we' uhsfl%daìfhdauhla ;=< CIqøÔùka yd CIqøÔùka w;r 
wka;¾l%shd isÿfkdfõ'

wE' Odrlhd Ôj;ajk mßih ;=<ska wdrïNjk 
CIqøÔùkaf.ka uhsfl%daìfhdauhka ilia fjhs'

b' udkj ueÈy;aùï fya;= fldg f,dal ffcj úúO;ajh 
YS>%fhka  my;  jefgñka mj;shs'

3& yßo@ jerÈo@

w' úúO wdka;sl mßirhka ;=< fjfik ish`t wdldrfha 
CIqøÔùka tlg .;al< wdka; Ôùka f,i ye`Èkafjhs'

wd' mDÓúfha b;d ÿIalr ia:dkhka ys ,hslk oelsh 
fkdyelsh'

we' wï,f,da,Ska b;d m%Yia;j j¾Okhjkq we;af;a mStÉ 
w.h 3g jvd wvq mßirhkaysoSh'

wE' mßir moaO;s ;=< wka; Ôùka i;= ld¾hNdrh .ek 
fuf;la fndfyda foa fy<sj we;' 

b' wdka;Ôùka f,i ye`Èkafjk CIqøÔù iuQyh ms<sn`o 
;j;a wOHkh lsÍu wkd.;hg fndfyda m%fhdackj;a 
úh yel'

,enQ ±kqu úuiuq,enQ ±kqu úuiuq
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4& yßo@ jerÈo@

w' bkaøsh ixfõoS wdydr ksIamdokh i|yd tkaihsu u.ska 
isÿlrk ffcj m%;sl%shd fndfyda wdydr l¾udka; 
i|yd fhdod.efka'

wd' meiùfuka ,nd.kakd t;fkda,a wdijkh fldg 
.;al< th jákd ld¾ñl wuqøjHls' 

we' weisála wï,h ^úkdlsß& ksmoúu weisfgdnelag¾ 
weisghs t;fkd,a u; l%shdlsßfuka isÿfjhs'

wE' fhda.Ü ksmoúug fhd\.kafkao ó lsß ksmoùug 
fhd\.kakd CIqøÔùkauh'

b' uia meiùfuÈ úI ldrl laf,diags%ähï fndgq,skï 
CIqøÔùkaf.a j¾Okh md,kh lsßu i|yd khsg%hsg 
iy khsfÜ%Ü tlaflf¾'

5& yßo@ jerÈo@

w' nelaàßhd hkq ir, tal ffi,Sh Ôùka jqjo tajd 
i;=j kHIaàh mg, uhsfgdfl%dkaä%hd f.d,a.s foay 
hkdÈh fkdue;'

wd' jhsri hkq b;d l=vdu wdidÈ; wxY= jk w;r 
tajd ;=< ã'weka'ta fyda wd¾'tka'ta mej;sho tlu 
jhsrihla ;=< foj¾.hu fkdmj;shs'

we' È,Sr" i;=j nelaàßhdj,ska fjkiajk jHqyhla we;s 
w;r ta i;=j ixlS¾K ffi,Sh jHqyhla mj;shs'

wE' mDÓúfhys mj;sk ñ,shk ixLHd; CIøÔùka 
w;ßka b;d jeä  m%udKhlg frda. fndalsÍu isÿ 
l< fkdyelsh'

b' 1929 oS wef,laiekav¾ *af,ñx fmksis,ska fidhd 
.ekSu;a iu`. m%;sÔjl T!IO ksIamdokh werôk'

6& yßo@ jerÈo@
w' YS% ,xldfõ l=Tqre wdYs; mßirh uÿrejka 

fndafkdfjk mrsirhls' 
wd' uÿrejka fndafjk ia:dk wkqj ta  wdY%s;j csj;ajk  

CIqøÔù iuqod we;af;ah' 
we' ñksia iïm;a nqoaêu;a f,i fhd\.; yelskï 

uÿrejka md,kh lsßfï jevigyka M,odhs jkq 
we;' 

wE' lshqf,laia g%hsàrsfharskaia u.ska uÿre u¾Okh 
id¾:l f,i l< yels nj mejfia'

b' fï jkúg fndfyda m%foaYj, lñkdYl ish,a,gu 
mdfya m%;sfrdaOh olajk uÿrejka mßKduh ù we;'  

úÿrdj i`.rdfõ fuu l,dmh lshùfuka Tn ,o oekqu úuid n,uq'

fuu l,dmfhys m<j we;s ,sms lshjd my; oelafjk m%Yakj,g Tng ms<s;=re osh yelsoehs n,kak'

1'  ^w&  yß      ^wd&  yß     ^we& yß      ^wE& jerÈ     ^b&  yß
2'  ^w&  yß      ^wd&  yß     ^we& jerÈ    ^wE& yß   ^b&  yß 
3'  ^w&  yß      ^wd&  jerÈ   ^we& yß      ^wE& yß       ^b&  yß
4'  ^w&  yß      ^wd&  yß     ^we& yß      ^wE& jerÈ     ^b&  yß
5'  ^w&  yß      ^wd&  jerÈ   ^we& yß      ^wE& yß       ^b&  yß
6'  ^w&  jerÈ    ^wd&  yß     ^we& yß      ^wE& yß       ^b&  yß
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