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gzpg;ghsu; ehafk; mtu;fspd; nra;jp

Njrpa fy;tp epWtfkhdJ fy;tpapd; juj;jpid tpUj;jp nra;tjw;fhff; 

fhyj;jpw;Ff; fhyk; nghUj;jkhd gbKiwfis vLj;J te;Js;sJ. 

Fwpg;gpl;l ghlq;fspw;fhd Fiwepug;Gk; tsE}y;fs; jahupg;Gk; 

mj;jifanthU Kd;ndLg;ghFk;.

,f;Fiwepug;Gk; tsE}y;fs; Njrpa fy;tp epWtfj;jpd; fiyj; 

jpl;lf;FO> Njrpa gy;fiyf;fofq;fspypUe;jhd tpla epGzu;fs; 

kw;Wk; ghlrhiyj; njhFjpapypUe;jhd mDgtk; kpf;f Mrpupau;fs; 

MfpNahupdhy; jahupf;fg;gl;lJ. ,t;tsE}y;fs; 2017 Mk; 

Mz;bypUe;J eilKiwg;gLj;jg;gl;L tUk; f.ngh.j cau;juj;jpw;fhd 

Gjpa ghlj;jpl;lj;jpw;Nfw;g mikf;fg;gl;bUg;gjdhy;> ,e;E}y;fis 

thrpg;gjd; %yk; khztu;fs; ghltpjhdk; gw;wpa tpupthd 

Gupjypidg; ngWtJld; Mrpupau;fs; tpidj;jpwdhd fw;wy; - 

fw;gpj;jw; nraw;ghLfisj; jpl;lkpLjiy Nkw;nfhs;sTk; ngupJk; 

JizGupAk;. 

,j;Jizr; rhjdj;ij cq;fs; iffspy; fpilf;fr; nra;tjw;F 

fy;tprhu; tsg; gq;fspg;ig toq;fpa Njrpa fy;tp epWtf mjpfhupfs; 

kw;Wk; ntspthupg; Gyikrhu; tsthsu;fs; MfpNahUf;F vdJ 

ghuhl;Lf;fisj; njuptpj;Jf; nfhs;fpNwd;. 

fyhepjp (jpUkjp) up. V. Mu;. [. FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;

kfufk.



iii PB

gzpg;ghsu; mtu;fspd; nra;jp
2017y; fiyj;jpl;l  kWrPuikg;G ,yq;ifapd; f.ngh.j (c.j) fy;tpj; 

njhFjpapy; eilKiwapy; cs;sJ. mjhtJ Nkk;gLj;jg;gl;l fiyj;jpl;lk; 

mKy;gLj;jg;gl;Ls;sJ.

,jd; tpisthf f.ngh.j (c.j) ,y; ngsjpftpay;> ,urhadtpay; 

kw;Wk; capupay; ghlq;fspd; cs;slf;fk;> tbtk;> fiyj;jpl;lf; $Wfs; 

vd;gdtw;wpy; kPsha;T nra;ag;gl;Ls;sJ. ,j; njhlu;r;rpahd khw;wj;jhy; 

fw;wy; - fw;gpj;jy; Kiwapay;> kjpg;gPL kw;Wk; fzpg;gPl;by; Fwpg;gplj;jf;f 

khw;wq;fs; vjpu;ghu;f;fg;gl;ld. fiyj;jpl;lj;jpy; ghlkl;l mstpy; ngUkstpy; 

Fiwf;fg;gl;Ls;sJ kw;Wk; fw;wy; - fw;gpj;jy; xOq;fpYk; gy;NtW khw;wq;fs; 

nra;ag;gl;Ls;sd. gioa fiyj;jpl;lj; Jizahfpa Mrpupa MNyhrid 

topfhl;bf;F khw;wPlhf MrpupaUf;fhd ts-E}y; mwpKfg;gLj;jg;gl;;Ls;sJ. 

Mrpupau; MNyhrid topfhl;b fw;f Ntz;bait vd vjpu;ghu;f;fg;gL fpd;w 

ghltplaj;ij Neu;Nfhl;L tbtpy; nfhz;Ls;sd. MapDk; Gjpa Mrpupau; 

ts-E}ypy; ,t;tpjkhd ghltplak; cs;slf;fgltpy;iy. ,Ug;gpDk; fw;wy; 

nraw;ghLfs; kw;Wk; kjpg;gPl;L eltbf;iffSf;fhd NkNyhl;lkhd tpsf;fq;fs; 

toq;fg;gl;Ls;sd. Mrpupau; ts-E}y; jpl;lkhd ghlg;gug;G vy;iyiaf; fw;ww; 

NgWfspd; %yk; Fwpj;Jf; fhl;Lfpd;wJ. midj;Jf; fhuzpfisAk; KOikahfr; 

Rl;bf; fhl;l Mrpupau; ts-E}y; NghjhJ. vdNt ghl cs;slf;fj;ij vspjhf 

tpsf;Ftjw;F ts-E}y; Njitg;gLfpwJ. ,tw;iwg; g+uzg;gLj;jNtz;ba 

Njitf;Nfw;g ,e;jg; Gj;jfk; cq;fSf;Fj; jug;gl;Ls;sJ.

Kd;ida fiyj;jpl;l eilKiwapy; cau; ju tpQ;Qhdg; ghl Kd;Ndw;wj;jpw;F 

mq;fPfupf;fg;gl;l epak ru;tNjr Mq;fpynkhopg; Gj;jfq;fs; gad;gLj;jg;gl;ld. 

Mdhy; ghltplak; njhlu;ghd Fog;gepiyAk; cs;s+u; fiyj;jpl;l vy;iy 

njhlu;ghd gpur;rpidfSk; ,q;F fhzg;gl;ld. me;jg; Gj;jfq;fisg; 

gad;gLj;Jjy; Mrpupau;fSf;Fk; khztu;fSf;Fk; ,yFthd tplakhf 

,Uf;ftpy;iy.

,t; ts-E}y; %yk; khztu;fs; jkJjha; nkhopapy; cs;s+u; fiyj;jpl;lj;jpw;F 

cl;gl;ljhff; fw;gjw;fhd tha;g;Gf; fpl;bAs;sJ. mj;Jld; Mrpupau;fs; kw;Wk; 

khztu;fs; Mfpa ,U jug;gpdu;fSf;Fk; fiyj;jpl;l vjpu;ghu;gpw;F mikthf 

ek;gfkhd jfty;fisg; ngwKbfpd;wJ. Vida gpuRupg;G epiyaq;fs;> 

Nkyjpf tFg;Gf;fis ehlNtz;ba mtrpakpy;iy. 

,e;jg; Gj;jfk; epGzj;Jt Mrpupau;fs; kw;Wk; gy;fiyf;fof tpuptiuahsu;;fshy; 

jahupf;fg;gl;Lg; gpd;du; fiyj;jpl;lf; FO> Njrpa fy;tp epWtf fy;tprhu; 

mYtyfu; rig kw;Wk; Njrpa fy;tp epWtfg; Nguit vd;gtdtw;wpdhy; 

mDkjpf;fg;gl;Ls;sJ. vdNt ,e;E}y; cau; epakj;jpw;F cupj;jhd 

mq;fPfupf;fg;gl;l cs;sPlhFk;. 

jpU. V.B. V. brpy;th

gzpg;ghsu; 

tpQ;Qhdj; Jiw>

Njrpa fy;tp epWtfk;.



iv PB

fiyj;jpl;lf;FO

ghl ,izg;ghsu;

nry;tp. gp.b.vk;. Nf. rp. njd;df;Nfhd;

cjtp tpupTiuahsu;> tpQ;Qhdj; Jiw

Njrpa fy;tp epWtfk;.

cs;sf tsg; gq;fspg;G

jpUkjp. vr;. vk;. khgh Fztu;jd

rpNu\;l tpupTiuahsu;

Njrpa fy;tp epWtfk;.

jpU. g. mr;Rjd;

cjtp tpupTiuahsu;

Njrpa fy;tp epWtfk;.

gjpg;ghrpupau; FO

Nguhrpupau;. gp. [p. b. vd;. Nf. b rpy;th - = [atu;jdGu gy;fiyf;fofk;

Nguhrpupau;. v];. mNgrpq;f - WFZ gy;fiyf;fofk;

Nguhrpupau;. v];. n`l;bahuhr;rp - u[ul;l gy;fiyf;fofk;

fyhepjp. gp. vy;. n`l;bahuhr;rp - u[ul;l gy;fiyf;fofk;

Nguhrpupau;. Mu;. V. v];. gp. Nrddhaf;f - fsdpg; gy;fiyf;fofk;

fyhepjp. lgps;a+. V. vk;. Nlhz;bNrfu - Nguhnjdpa gy;fiyf;fofk;

ntspaf tsg; gq;fspg;G

jpUkjp. v]; fNzrjh];	 -	 Mrpupau;> D.S. Nrdehaf;f fy;Y}up>

		  nfhOk;G - 07.

jpU. v];. &grpq;fk;	 -	 Mrpupau;> tTdpah ,wk;igf;Fsk; kfspu; 

		  kfh tpj;jahyak;> tTdpah.

jpUkjp. vk;. ka+ud;	 -	 Mrpupau;> aho; Rz;Lf;Fsp kfspu; fy;Y}up> 

		  aho;g;ghzk;.
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jpUkjp. V. jtuQ;rpj;	  -	Mrpupau;> aho; ,e;Jf; fy;Y}up> aho;g;ghzk;.

jpUkjp. Mu;. rptg;gpugh	  -	Mrpupau;> ngupa gz;btpupr;rhd; kfh 

tpj;jpahyak;> kL.

jpUkjp. Nf. jpUr;nry;tp	  -	Mrpupau;> tTdpah ,wk;igf;Fsk; kfspu; 

kfh tpj;jahyak;> tTdpah.

jpU.   Mu; Ffhde;jd;	  -	Mrpupau;> aho; kfh[dhf; fy;Y}up 

njy;ypg;gis.

jpU.   V. jahgud;	  -	Mrpupau;> trhtpshd; kj;jpa fy;Y}up> 

trhtpshd;.

jpU.   Nf. rpwpjud;	  -	Mrpupau;> aho; nrd;N[hd;]; fy;Y}up> 

aho;g;ghzk;.

jpU.   v];. vk;. igru;	  -	Mrpupau;> mwgh kj;jpa fy;Y}up> ntypfk> 

khj;jiw.

jpU.   B. V. [f;rd;	  -	Mrpupau;> nrd; gw;wpf;; fy;Y}up> aho;g;ghzk;. 

jpUkjp. vr;. v];. V. [p. ngNuuh	-	 Mrpupau;> =khNth gz;lhuehaf;f 

			    	 fy;Y}up>

				    nfhOk;G - 07.

jpUkjp. V. vk;. v];. B. vd;. mgaf;Nfhd; -  Mrpupau; (Nkdhs;;).

jpUkjp. v];. B. gP. gz;lhu		 -	 Mrpupau; (Nkdhs;;).	

jpU. lgps;a+. [p. gjpuz		  -	 Mrpupau;> uhFy fy;Y}up> khj;jiw.	

jpUkjp. rp. tP. v];. bNthl;l 	-	 Mrpupau; (Nkdhs;;).	

ml;il kw;Wk; fzpdp tbtikg;G

nry;tp. MWKfk; md;gurp - 	Mrpupau; - g / jk;Ngnjd;d ,y 02> 	
jkpo; tpj;jpahyak;> mg;Gj;jis. 

nry;tp. rz;KNf];tuuhrh I];tu;ah - fzpdp cjtpahsu; - jdpahu;

nry;tp. ,uhrypq;fk; ftpahopdp 	    - fzpdp cjtpahsu; - jdpahu;

cjtp Copau;fs;

jpUkjp. gj;kh tPutu;jd	  	 - Njrpa fy;tp epWtfk;

jpU. kq;fs typg;gpl;ba 		  - Njrpa fy;tp epWtfk;			 
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Ez;zq;fpapay;

09

Ez;zq;fpfspd; jd;ik :

Ez;zq;fpapay; vd;gJ ntw;Wf; fz;fshy; njspthf mtjhdpg;gjw;F 

Kbahj  kpfTk;  rpwpa mq;fpfs; my;yJ jdpadhff; fhzg;gLk;NghJ  

fz;Zf;Fg; Gyg;glhj mq;fpfs;  gw;wpa fw;ifahFk;.  ,t;tifahd 

mq;fpfs; Ez;zq;fpfs; vdg;gLk;. Ez;zq;fspy;  mlq;Fgit (bacteria)                                                                                    
gw;wPupah> (archaea)Mu;f;fpah> (cyanobactcteria / Blue green bacteria - BGB) raNdh   
gw;wPupah / ePyg;gr;ir gw;wPupah - BGB, (Fungi) gq;fR kw;Wk;  GNuhl;b]; 

(Protists)  vd;gdthFk;. Nkhypfpa+w;wp]; (Mollicutes) mjhtJ ikNfh  

gpsh];kh (Mycoplasmas) kw;Wk; igNuhgpsh];kh (phytoplasma)> ituRf;fs; 
(Viruses), itnuhapl;Lf;fs; (Viroids)  kw;Wk; gpiwNahd;fs; (prions)                                                                                         
vd;gdTk; Ez;zq;fpapaypNyNa fw;gpf;fg;gLfpd;wJ.

Ez;zq;fpfspd; EZf;Ff;fhl;bf;Fupa jd;ik :

nghJthf> Ez;zq;fpfs; 0.1mm ,Yk; rpwpa  gUkDilait. vdNt 

ntw;Wf; fz;fshy; ghu;f;f Kbahjit. mtw;iw EZf;Ff;fhl;bapd; 

cjtpAlNdNa mtjhdpg;gjw;F KbAk;. Ez;zq;fpfs; kw;Wk; mtw;wpd; 

fl;likg;Gf; $Wfs; ikf;fpNuhkPw;wu; kw;Wk; eNdhkPw;wu; Mfpa myFfsp 

dhy; msf;fg;gLfpd;wJ. 	

1 ikf;fpNuhkPw;wu;	 (mm) =10-6m 

1 eNdhkPw;wu; 	 (nm) =10-9m

rpy Ez;zq;fpfs; mtw;wpd; ngupa gUkd; fhuzkhf Vidatw;Wld;  

xg;gpLifapy; cldbahfg; ghu;f;ff;$bajhfTs;sJ.

Ez;zq;fpfspd; tpahgfj; jd;ik :

Ez;zq;fpfs; g+kpapd; vy;yh ,lq;fspYk; gue;J fhzg;gLfpd;wd. 

,it ePu;> kz;> tsp kw;Wk; Vida mq;fpfspd; cl;Gw> ntspg;Gw Nkw; 

gug;GfspYk; fhzg;gLfpd;wd. fly; kw;Wk; ed;dPu; tho; Ez;zq;fpfs;                              

rKj;jpuq;fs; kw;Wk; ed;dPu; tho; capupdq;fSld; czTr;rq;fpypj; njhlu;G                                                                            

mbg;gilia cUthf;Ffpd;wd. mtw;Ws; rpy xspj;njhFg;igr; nra;Ak; 

vd;gjdhy; ePu;r;#oYf;Fupa Kjyhd cw;gj;jpahf;fpfshFk;. kz;Ez;zq; 
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fpfs; kz;> ePu;> tsp kw;Wk; capupdq;fSf;fpilapy; ,urhad %yfq; 

fspd; kPs;Row;rpapy; cjTfpd;wd. Ez;zq;fpfs; capu;j;J}Rj;Jfs;fshf 

tspapy; njhq;fyile;J my;yJ mkpo;e;Js;sjdhy; fhw;Nwhl;lj;J 

ld; kpf ePz;l J}uq;fSf;Ff; nfhz;L nry;yg;gl;Lg; gbtiltjw;fhd                            

re;ju;g;gk; cs;sJ. Nehahf;fpfSf;Fupa capu;j;J}Rj;Jfs;fshf Neha; 

guTtjw;fhd VJthff; fhzg;gLfpd;wJ. kpff;Fiwe;j Ez;zq;fpf; $l;lk;                 

jhtuq;fs;> tpyq;Ffs; kw;Wk; kdpjd; Nghd;w Vida mq;fpfSld; <l;l 

j;jpy; <Lgl;L Nehahf;fpfshfTs;sJ. mtw;Ws; ngUksT  Ez;zq;fpfs; 

ed;ik gag;git my;yJ jPikaw;wit. ,Ug;gpDk;> vy;yh ituRf;fSk; 

mit fhzg;gLk; mq;fpfSf;Fj; jPikia tpistpf;Fk;. rpy Ez;zq;fp 

fs; kpff; fLikahd #oy; epge;jidfspYk; thOk; Mw;wYilait. 

Mdhy;> mr;#oy; epge;jidfspy; Vida mq;fpfs; capu;thokhl;lhJ 

my;yJ mrhjhuzkhd elj;ijiaf; fhz;gpf;Fk;. ,t;tifahd Ez;zq; 

fpfs; vf;];uPNkhigy;]; (Extremophiles) / mjpjPtpuehbfs; vd miof; 

fg;gLk;. ,e;j Ez;zq;fpfs; g+kpapd; NkNyhl;bd;  cl;Gwk;> mjpcau; mKf; 

fKila Mo;fly;> kpifahd mkpy my;yJ fhur;#oy;  epge;jidfs;>  

ePuhtpg;GifNghf;fp> ciwgdpf;fly;ePu; kw;Wk; fhw;wpd;wpa epge;jidf-

spy; fhzg;gLfpd;wd. Extremophiles, mit tsUk; epge;jidfSf;Nfw;gg;                                                                                 

ghFgLj;jg;gLk;.

mjpjPtpu ehbfspd; tiffs; epge;jid

Thermophiles  - ntg;gehbfs; cau; ntg;gepiyfs;

Psychrophiles  - Fspu;ehbfs; jho;ntg;gepiyfs;

Acidophiles   - mkpyehbfs; mkpy pH
Alkaliphiles   - %yehbfs; fhu pH
Halophiles    - ctu;ehbfs; NaCl Njit

Barophiles    - mKf;fehbfs; cau; mKf;fk;

ml;ltiz 9.1 vf;];uPNkhigy;]; ,d; tiffs; / mjpjPtpu ehbfspd; tiffs;

jug;gl;l rpy mrhjhuz #oy; epge;jidfs; rpytw;wpw;F xd;wpw;F                 

Nkw;gl;bUf;fyhk;. cjhuzkhf>

yy mjpfkhd nte;ePu; Cw;Wf;fs; xNuNeuj;jpy; mkpykhfNth my;yJ 

fhukhdjhfNth mjd; jd;ikapy; fhzg;glyhk;.

yy Mo;fly;fs; FspuhfTk; cau;; mKf;fk; cilajhfTk; fhzg;gLk;.

,j;jifa #oypy; thOk; Ez;zq;fpfs; xd;Wf;F Nkw;gl;l fLikahd 

#oypy; tho;tjw;F ,irthf;fg;gl;lit.
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Ez;zq;fpfspd; cau; tsu;r;rptPjk; :

Ez;zq;fpfs; cau;thd tsu;r;rp kw;Wk; ,dg;ngUf;ftPjk; cilait. 

Ez;zq;fpfspd; Nkw;gug;G / fdtsT tpfpjk; mtw;wpd; rpwpa clw;gU 

kDld; xg;gpLifapy; cau;thdJ. ,jd; fUj;J> mit Gwr;#oypUe;J 

ngwg;gLk; gjhu;j;jq;fspd; gupkhw;wj;jpw;F cau; Nkw;gug;ig itj;jpUf;     

fpd;wd. ,jd; tpisthf> fyj;jpDs; cs;nsLf;fg;gLk; gjhu;j;jq;fs; 

kw;Wk; fyj;jpypUe;J ntspafw;wg;gLk; fopTg; gjhu;j;jq;fspd; gha;r;ry; tPjk;                                                                     

mjpfupf;Fk;. ,jdhy; ,it cau; mDNrgtPjKilait. vdNt> mtw; 

wpd; ruhrupr; re;jjpf; fhyk; (Fbj;njhifia ,ul;bg;gilar;  nra;aj; 

Njitahd fhyk;) rhu;gstpy; FiwthdJ.  

Ez;zq;fpfspd; cUttpaYf;Fupa> Nghrizf;Fupa kw;Wk;                          

clw;nwhopypaYf;Fupa gy;tifik:

Ez;zq;fpfs;; cUttpaypy; gy;tifikiaf; fhl;Lfpd;wJ. gw;wPupah 

mtw;wpd; tbtj;jpy; gy;tifikiaf; fhl;Lfpd;wJ. me;jtifapy;> mbg; 

gilapy; 3 njspthd tbtq;fs; cs;sd. Nfhy;; tbtk; (Rod shape) / 
bacillus (grpy];)> Nfhstbtk; (Spherical shape) / nfhf;fR (coccus)  kw;Wk; 
RUsp tbtk; (Spiral shape) / (Spirillum) ];gpupy;yk; MFk;. nfhf;fR tif 

gw;wPupahf;fs; gy;NtW tbtq;fspy; xOq;fikf;fg;gl;Ls;sJ. nfhf;fR / 
nkhNdh nfhf;fR> bg;Nshnfhf;fR> ];nug;Nuhnfhf;fR> ];uigNyhnfhf;-

fR> nul;ul;(tetrads) kw;Wk; rhrpdhf;fs; (sarcinae) MFk;. grpyR gw;wPupah 

thdJ  diplobacillus my;yJ Streptobacillus Mf xOq;fikf;fg;gl;Ls;sJ. 

RUsp tbthd gw;wPupahthdJ vibrio my;yJ spirillum my;yJ spirochete 
Mf xOq;fikf;fg;gl;Ls;sJ.

raNdhgw;wPupahthdJ tbtj;jpYk; xOq;fikg;gpYk; ngUksT NtWgL  

fpd;wJ. jdpf;fyj;jpypUe;J ePz;l gy;fyq;fshyhd ,io tiu NtWgLk;. 

gy;fy ,ioAUthd raNdh gw;wPupahthdJ rTf;FKisiaf; nfhz; 

ljhfNth my;yJ rTf;FKisaw;wjhfNth  ,Uf;fyhk;. rTf;FKisia 

Ailait rq;fpyp tbtkhfTk; rTf;FKisaw;wit  nfhj;jhf my;yJ 

rKjhakhf Nfhs> fd> rJu my;yJ xOq;fw;w tbtpy; fhzg;gLk;. 

iturpy; fhzg;gLk; Guj ciwahy; mtw;wpw;F xU rpwg;ghd rkr;rPu; fpilf; 

fpd;wJ. ,jdbg;gilapy; ,uz;L tifahd cUttpay; tu;f;fq;fs; / fl;l 
ikg;Gf;fs; cs;sd.  

mitahtd : Icosahedral kw;Wk; helical MFk;. gq;frpy;  rpy jdpf;fyj; 

jhyhdit. Vidait gy;fyj;jhyhdit. ,it Ez;zpa FohA 

Uthd fpis nfhz;l ,iofspdhy; Mf;fg;gl;l jpzpthf ,Uf;Fk;. 

,J g+Q;rz,ionad miof;fg;gLk;. mit $l;lhfr; Nru;e;J g+Q;rzt 

,ioia Mf;Fk;. g+Q;rz,io gpupRtu; nfhz;ljhfNth my;yJ gpupRt 
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uw;wjhfNth ,Uf;fyhk;. gpiwNahd;fs; (Prions) vd;gJ Gujj;jhyhd                                      

rpwpa Jzpf;iffs; MFk;. jdpf;fy GNuhl;b]; (Protists) cUttpaypy; 

ngUkstpy; gy;tifikiaf; fhl;Lk;. %yf;$w;Wepiy Ez;zq;fpfs;                                                                 

(Mollicutes) gy;ypdj;Jt cUttpay; (NtWgl;l tbtq;fs;) nfhz;lit.

Ez;zq;fpfs; Nghriz tiffspYk; gy;tifikiaf; fhl;Lfpd;wd. 

fhgd; %yq;fs; kw;Wk; rf;jp %yq;fis mbg;gilahff; nfhz;L> Ez; 

zq;fpfspd; Nghriztif ghFgLj;jg;gLk;. mit  gpujhdkhf ehd;F 

Nghriz tiffisf; nfhz;lit. ,urhad jw;Nghriz> ,uhrad                                                      

gpwNghriz> xspjw;Nghriz kw;Wk; xsp gpwNghriz  vd;gdthFk;. 

xl;rpridg; gad;gLj;Jk; njhlu;gpd;   mbg;gilapy; Ez;zq;fpfs; ehd;F 

clw;nwhopypay; $l;lq;fshfg; gpupf;fg;gLfpd;wd. mitahtd fl;Lg;gl;l 

fhw;W tho; Ez;zq;fpfs;>  fl;Lg;gl;l fhw;wpd;wp tho; Ez;zq;fpfs;>                                                                                        

mikaj;jpw;Nfw;w fhw;wpd;wp tho; Ez;zq;fpfs;> Ez;zpa fhw;Wehb 

Ez;zq;fpfs; vd;gdthFk;. rpy Ez;zq;fpfs; tspkz;ly %yf;$w;W 

iejurid epiyehl;Lk; ty;yikAilait. ,itAk; clw;nwhopypay; 

gy;tifikiaf; fhl;Lk;. ,tw;Ws; RahjPdkhf thOk; iejuridg;                

gjpf;Fk; Ez;zq;fpfs; kw;Wk; xd;wpa thop iejurd; gjpf;Fk; Ez;zq; 

fpfs; vd;gd fhzg;gLfpd;wd.  

Ez;zq;fpfspd; tiffs; :

1. gw;wPupah

gw;wPupah (xUik - gw;wPupak;) jdpf;fy GNuhfupNahl;lhTf;Fupa mq;fpfs; 

MFk;. ,it ntt;NtW cUttpay; tbtj;jpYk; xOq;fikg;gpYk; fhzg; 

gLfpd;wd. gw;wPupahf;fspd; kpfj; njspthd  fl;likg;G ,ay;G mtw;wpd; 

tbtk; MFk;.

1.	 Nfhstbtk; - (Spherical : coccus (Plural - cocci)

2.	 Nfhy;tbtk; - (Rod Shape : bacillus (Plural - bacillis)

3.	 RUsp tbtk; - (Spiral Shape : Spirillum (Plural - Spirilli)

fyg;gpuptpd; NghJ fyq;fs; xd;Wld; xd;W ,ize;J NtWgl;l                         

xOq;fikg;Gf;fisf; fhl;Lk;.
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1. nfhf;fR gw;wPupahf;fspd; xOq;fikg;gpd; gy;NtW tbtq;fs; (cU 9.1)

nfhf;fR (Coccus) fyq;fs; xUjsj;jpy; gpuptilAk; gpuptile;j 

fyq;fs; fyg;gpuptpd; gpd; xd;wpypUe;J xd;W 

NtWgLj;jg;gLk;.

bg;Nshnfhf;fR              

(Diplococcus)
fyq;fs; xUjsj;jpy; gpuptilAk;. gpuptile;j 

fyq;fs; Nrhbahff; fhzg;gLk;

];Nug;Nuhnfhf;fR 

(Streptococcus)
fyq;fs; xUjsj;jpy; gpuptilAk; gpuptile;j 

fyq;fs; rq;fpyp tbtpy; fhzg;gLk;

nul;ul; (ehw; $w;Wj; 

njhFjp) (Tetrad)
fyq;fs; ,Ujsj;jpy; gpuptile;J 4 fyq;fshf 

,ize;J fhzg;gLk;

rhrpdh (Sarcinae) fyq;fs; %d;W jsj;jpy; gpuptile;J 8 fyq; 

fspd; $l;lkhff; fhzg;gLk;

];uigNyhnfhf;fR 
(Staphylococcus)

fyq;fs; gy jsq;fspy; gpuptile;J Ke;jpup 

iff; nfhj;jhf fhzg;gLk;.

cU 9.1

gpuptilAk;            

jsk;
bg;Nsh  
nfhf;fR

];Nug;Nuhnfhf;fR

nul;ul;

a

b

2mm

2mm

2mm

2mm

2mm

c

d

rhrpdh

];uigNyhnfhf;fR
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nfhf;fR gw;wPupahf;fspd; fy xOq;fikg;G. ,q;F gpuptilAk; jsq;f 

Sk; mtw;wpd; NtWgl;l fy xOq;fikg;Gk; jug;gl;Ls;sJ. (,lJ) kw;Wk; 

,tw;wpDila CLUTk; ,yj;jpud; EZf;Ff; fhl;b (SEM) ghu;it 

(tyJ) fhl;lg;gl;Ls;sJ. Ez;zq;fpfspd; Xu; mwpKfk;: 11 tJ ntspaPL            

nuhNuhuh;;;> n[uhl;> J gd;fp> Ngly;. R Nf];> fpwp];bd; L. gpard; ntspaPL 
2016 ,ypUe;J jfty;fs; njhFf;fg;gl;Ls;sJ.

2. grpyR gw;wPupahf;fspd; xOq;fikg;gpd; gy;NtW tbtq;fs; (cU 9.2)

grpiyahdJ FWf;fhf FWfpa mr;rpy; kl;Lk; gpuptilAk; ,jdhy; xUrpy 

fy xOq;fikg;Gf;fNs cz;L.

jdpgrpyR (Singlebacillus) jdpahd NfhYUthdJ.

bg;Nsh grpyR (Diplobacillus) fyg;gpuptpd; gpd; Nrhbahff; fhzg;gLk;

];Nuhg;NuhgrpyR (Streptobacillus) fyg;gpuptpd; gpd; rq;fpyp tbtpy; 

fhzg;gLk;

a

b

c

jdpahd grpyR

bg;NshgrpyR

];nug;NlhgrpyR

cU 9.2 ,q;F gpuptilAk; jsq;fSk; mtw;wpd; NtWgl;l fy xOq;f 

ikg;Gk; jug;gl;Ls;sJ. (,lJ) kw;Wk; ,tw;wpDila CLUTk; ,yj;jpud;  

EZf;Ff; fhl;b (SEM) ghu;it (tyJ) fhl;lg;gl;Ls;sJ. Ez;zq;fpfspd; 

Xu; mwpKfk;: 11tJ   ntspaPL  nuhNuhuh;;;> n[uhl;> J gd;fp> Ngly;. R 
Nf];> fpwp];bd; L. gpard; ntspaPL 2016 ,ypUe;J jfty;fs; njhFf;fg; 
gl;Ls;sJ. 
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3. RUspAUthd gw;wPupahf;fspd; fy xOq;fikg;gpd; gy;NtW tbtq;fs;	

(cU 9.3)

RUspAUthd gw;wPupahf;fs; xd;W my;yJ gy jpUk;gyile;J fhzg;gL 

tjdhy; Neupajhf ,Ug;gjpy;iy.

tpg;upNah (Vibrio) tise;j NfhYUthf gw;wPupah fhzg;gLk;

];gpupy;yk; (Spirillum) nfypf;fy; tbtk;> cWjpahd cliyAila 

jf;ifj;jpUfp Nghy; fhzg;gLk;

];igNuhfPw;W (Spirochete) nfypf;fy; tbtk; kPSk; jd;ikAila cly;

tpg;upah

];gpupy;yk;

a

b

c

];igNuhfPw;W

cU 9.3 RUspAUthd gw;wPupahf;fspd;  fy xOq;fikg;G ,q;F gpuptil 

Ak; jsq;fSk; mtw; wpd; NtWgl;l fy xOq;fikg;Gk; jug;gl;Ls;sJ. 

(,lJ) kw;Wk; ,tw;wpDila CLUTk; ,yj;jpud; EZf;Ff;fhl;b (SEM) 
ghu;it (tyJ) fhl;lg;gl;Ls;sJ. Ez;zq;fpfspd; Xu; mwpKfk;: 11tJ 

ntspaPL nuhNuhuh;;;> n[uhl;> J gd;fp> Ngly;. R Nf];> fpwp];bd; L. gpard; 
ntspaPL 2016 ,ypUe;J jfty;fs; njhFf;fg;gl;Ls;sJ.

gw;wPupahf;fs;; NghrizKiwfspYk; gy;tifikiaf; fhl;Lfpd;wd. gpujh  

dkhf 4 Nghriz Kiwfs; ,dq;fhzg;gl;Ls;sd. rf;jp kw;Wk; fhgd; 

%yk; vd;gtw;iw mbg;gilahff; nfhz;L ghFgLj;jg;gl;Ls;sd.
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Nghriz 

tif

rf;jp%yk; fhgd;%yk; cjhuzk;

xspj;jw; 

Nghriz

xsp CO2 

(mNrjd fhgd;)

Cjhf; fe;jf gw;wPupah 

gr;irf; fe;jf gw;wPupah

xsp                 

gpwNghriz

xsp Nrjdf; fhgd; Cjhf; fe;jf kw;w  

gw;wPupah

,urhad 

jw;Nghriz

mNrjd             

,urhad              

nghUs;fs;

CO2

(mNrjd fhgd;)

Nitrobacter 
Nitrosomonas
Thibacillus thiooxidans

,urhad                

gpwNghriz

Nrjd                

,urhadg;                 

nghUs;fs;

Nrjidf; fhgd; mNdfkhd gw;wPupah

xl;rprDf;fhd jhq;fw;jd;ikia mbg;gilahff; nfhz;L Ez;zq;fpfs; 

ehd;F $l;lq;fshf tifg;gLj;jg;gLk;.

clw;nwhopypay; 

$l;lk;

tpguzk; cjhuzk;

fl;Lg;gl;l fhw;W 

thopfs;

mtw;wpd; capu;tho;f;iff;F            

xl;rprd; mtrpak; ,it xl;rpNaw;w 

nghRg;NghupNyw;wj;jpd; %yk;    

rf;jpiag; gpwg;gpf;fpd;wJ.

Acetobacter sp.

fl;Lg;gl;l fhw;wpd;wp 

thopfs;

xl;rprDs;s NghJ capu; tho            

khl;lhJ. ,it nehjpj;jy; nrad; 

Kiw %yk; rf;jpiag; gpwg;gpf;            

fpd;wJ.

Clostridium sp.

mikaj;jpw;Nfw;w 

fhw;wpd;wp thopfs;

,t;tifahd Ez;zq;fpfs; xl;rprd; 

cs;sNghJ xl;rpNaw;wg;nghRg;Nghup 

Nyw;wk; %yk; rf;jpiag; gpwg;gpg;g 

jw;F tpUk;Gk;. ,Ug;gpDk; fhw;wp-

d;wpa epge;jid fspYk; nehjpj;jy; 

%yk; tsu;r;rp ailAk;.

Escherichia  
coli

Ez;zpa fhw;W 

ehbfs;

,it tspapy; fhzg;gLk; xl;rprd; 

nrwpittplf; Fiwthf ,Ue;jjhy; 

kl;LNk tsUk;

 Lactobacillus 
sp.

rpy gw;wPupahf;fs; tspkz;ly iejurd; gjpf;Fk; Mw;wYilait. ,jpYk; 

,it gy;tifikiaf; fhl;Lk;.
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yy RahjPdtho; iejuridg; gjpf;Fk; gw;wPupah: Azotobacter sp.

yy xd;wpa tho; iejuridg; gjpf;Fk; gw;wPupah: Rhizobium sp. ck;                           

,nyFkpNdNrapd; NtUk;. 

ngUk;ghyhd gw;wPupahf;fs; ,U$w;Wg;gpsT %yk; ,yq;fkpy;Kiw ,dg; 

ngUf;fj;jpw;Fl;gLfpd;wJ. rpy re;ju;g;gq;fspy; Jz;LJz;lhjy; my;yJ 

mUk;Gjy; %yKk; eilngWk;. mupjhd re;ju;g;gq;fspy; gw;wPupahf;fspd; ,U 

Fytiffs; jkf;fpilNa rpygFjp gpwg;Gupik gjhu;j;jq;fis ,izjy; 

nrad;Kiw %yk; gq;fPL nra;fpd;wJ.

2. raNdh gw;wPupah

,tw;wpDila ePyg;gr;ir epwg;nghUs; (Cyan) fhuzkhf ,it raNdh 

gw;wPupahntdg; ngauplg;gLfpd;wJ. ,itAk; tbtk; kw;Wk; fy xOq; 

fikg;gpy; ghupastpy; NtWgLfpd;wJ mjhtJ jdpf;fyj;jpypUe;J rKjha 

tbtpy; fhzg;gLk;. (cU 9.4)

jdpf;fy tbtk; : 	 fyg;gpuptpd; gpd; fyq;fs; NtWgLj;jg;gLk;. vt; 

thwhapDk; ,aw;ifapy; ngUk;ghyhd jdpf;fyq; 

fs; rpjr;Rug;gpd; %yk; kfl;fyq;fSld; ,ize;J 

fhzg;gLk;.

rKjha tbtk; :	 fyq;fs; fyr;Rtupdhy; ,izf;fg;gl;bUf;Fk; my;yJ 

nghJthd n[yw;wpd;  jhaj;jpdhy; rKjhakhf                                                       

itj;jpUf;fg;gLk;. ,it ,ioAUthdjhfNth 

my;yJ ,ioAUtw;wjhfNth fhzg;gLk;. rTf;F 

Kisaw;w  rKjha tbtk; - gpuptilAk; jsk; kw;Wk; 

jpirf;Nfw;g Nfhs> fd> rJu my;yJ xOq;fw;w 

tbtk; vd;wthW ntt;NtW tbtj;jpy; fhzg;gLk;. 

rTf;FKisiaf; nfhz;lit. xNujsk; kw;Wk; xNu 

jpirapy; fyg;gpupT epfo;tjd; tpisthf rq;fpyp 

my;yJ E}y; tbt fl;likg;igf; nfhz;lit.
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(c) rKjha rTf;F KisAilait

 (b)   rKjha rTf;F                 	

Kisaw;wit

(a) jdpf;fyk;

cU 9.4 raNdh gf;wPupahtpd; fy xOq;fikg;G. gltpsf;fk; ,lJGwKk; xspEZf;Ff; 

fhl;bf;Fupa ghu;itapd; fy xOq;fikg;G tyJGwKk; fhl;lg;gl;Ls;sJ.

raNdhgw;wPupahf;fs; xspj;jw;Nghrizfs;. jhtuq;fs; kw;Wk; my;fh Nghd;W 

xl;rprDf;Fupa  xspj;njhFg;igr; nra;Ak;. ngUk;ghydit  tsp kz;ly                                                                                

iejuridg; gjpf;Fk; Mw;wYilait. cjhuzkhf> Nostoc sp. RahjPd 
tho; iejuridg; gjpf;Fk; raNdhgf;wPupahthFk;.  Anabaena - Azolla xd;wpa                                                                        
thop <l;lk; mjd; ,izahd Azolla sp. ePu;g;gd;dj;Jld; iejuridg;     

gjpf;Fk;. ngUk;ghyhd re;ju;g;gq;fspy; iejurd; gjpj;jyhdJ rpwg;ghd 

fykhd gy;ypd rpiwg;ig (heterocyst) %yk; eilngWk;. gy;ypdr;rpiwg; 

igapy; fhzg;gLk; nehjpakhd iejurNdR iejurd; gjpf;Fk; jhf;fj;ij 

Cf;Ftpf;Fk;. ,e;nehjpakhdJ xl;rprDf;F czu;jpwDilaJ. ,jw;fhfj; 

jbj;j  fyr; Rtiug; gy;ypdrpwg;ig nfhz;bUg;gjdhy;  ,e;nehjpaj;ij 

xl;rprdpypUe;J ghJfhf;Fk;. xspj;njhFg;Gr; nra;Ak; Mw;wYila maw; 

fyq;fsp ypUe;J guty; Kiw %yk; tsp my;yJ ePupypUe;J xl;rpridg; 

ngw;Wf; nfhs;Sk;.

raNdhgw;wPupah ,d;ndhU tifahd rpwg;gile;j fy tifiaf;                  

nfhz;lJ. ,J mirtpyp (akinete) vdg;gLk;. ,it jbj;j fyr;RtUila 

czT Nrkpg;igf; nfhz;l Xa;T  epiy tpj;jpfshFk;. ,it cau;ntg; 

gepiy> tul;rp  vd;gtw;iwj; jhq;ff;$bait. vdNt mirtpyp rhjfkw;w 
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#oy; epge;jidfspy; gjpaf;fyq;fs; cyu;e;J NghdhYk; jfhj fhyj;ijf;                                                               

fopf;ff; $bad. 

raNdhgw;wPupahthdJ ,ypq;fkpy;Kiw %yk; kl;Lk; ,dk; ngUFk;.                      

jdpf;fy raNdhgw;wPupahTk; rTf;F Kisaw;w rKjhathopfSk; vspa 

fyg;gpuptpd; %yk; ngUf;fkilAk;NghJ ,ioAUthd rKjha tbtq;f 

Sk; jdpf;fy rKjha tbtq;fSk; Jz;LJz;lhjy; %yk; ,dg; ngUf;Fk;.

3. gq;fR

cU 9.5 ,ioAUthd gpuptpyp> fpisnfhz;l g+Q;rzAUthd gq;fR

g+Q;rz tiy

fU

gq;fR ,a+f;fupNahl;lh fy xOq;fikg;Gf;FupaJ. ,it jdpf;fyj;jpw; 

FupaJ (kJtk; - Yeast) my;yJ gy;fyj;jpw;FupaJ (Molds). rpygy;fy gq; 
fRf;fs; fhshd;fisj; Njhw;Wtpf;Fk;. g+Q;rzq;fs; (Molds) njd;glf; $ba 

jpzpTfis cUthf;Fk;. ,J g+Q;rz ,io vdyhk;.  ,it xd;W Nru;e;J 

g+Q;rztiyia Mf;Fk;. mNefkhd g+Q;rzq;fs; gpupRtiuf; nfhz;b 

Ug;gjdhy; gpupRtUilait my;yJ gpupRtUf; Fupait vdg;gLk;. gpupRtu; 

,Ug;gjdhy; g+Q;rz ,iofs; jdpf;fUf; nfhz;l myFfshff; fhzg;gLk;. 

rpy g+Q;rzq;fs; gpupRtuw;wit vd; gjdhy; ePz;l njhlu;r;rpahd gy;fUf; 

nfhz;l g+Q;rz ,iof;fyq;fshff; fhzg;gLk;. ,J nghJikf;Fopak; 

vd miof;fg;gLk;.  goq;fs; kw;Wk; ghz; Nghd;wtw;wpy; fhzg;gLk; gQ;R  

Nghd;w tsu;r;rpfs;  g+Q;rzq;fspd; g+Q;rztiyfshFk;.

gq;fRf;fs; ,urhad gpwNghrzpfshFk;. mfj;JwpQ;ry; %yk; czitg; 

ngw;Wf; nfhs;Sk; mOfy;tsupf;Fupa Nghriz Kiwiaf; fhl;Lk; ,J 

,we;j gFjpfspy; nehjpaq;fisr; Rue;J mtw;wpy; fhzg;gLk; %yfq;fis 

kPs;Row;rpf;Fl;gLj;Jtjdhy; czTr;rq;fpypapy; gpupifahf;fpahf                       
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gpujhd gq;F tfpf;fpd;wJ. xl;Lz;zpahfNth (jhtu kw;Wk; tpyq;Ffspy;                 

Nehahf;fpfs;) xd;Wf;nfhd;W JizahFe; jd;ikahfNth (,iyf;fd;fs;> 

Ntu;g;g+Q;rzf;$l;lq;fs;) Nghriz Kiwfisg; gq;fR fhl;lyhk;. jdpf; 

fy gq;fRf;fs; gpsTgly; my;yJ mUk;Gjy; Nghd;w ,ypq;fkpy; Kiw 

,dg;ngUf;fj;ijf; fhl;Lk;. ,d;ndhU Kiwapy; ,ioAUthd gq;fRf;fs; 

(g+Q;rzq;fs; - Molds) tpj;jpfis cUthf;Ftjd; %yk; ,ypq;fKiw 

,dg;ngUf;fj;ijf; fhl;Lk;. 

cU 9.6 : ,dg;ngUf;fKiw

a) tpj;jp cUthf;fk; - Penicillium b) mUk;Gjy; - kJtk;

4. jdpf;fy GNuhb];lhf;fs;

cU 9.7 a : Amoeba cU 9.7 b : Paramecium 
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cU 9.7 c : Euglena  

jdpf;fy GNuhb];lhf;fs; gy;ypdj;JttpaYf;Fupait (Pleomorphic) vd;gj 
dhy; mtw;wpd; tbtq;fs; kw;Wk; ,lg; ngau;r;rpf; fl;likg;Gf;fshd Nghypg; 

gjq;fs;> gprpu;fs; my;yJ rTf;FKis vd;gd NtWgLk;. ,itfs; jdpah 

fNth my;yJ rKjhakhfNth fhzg;glyhk;. rpy ,ize;J ,iofis 

cUthf;Fk;. GNuhl;b];lhf;fs; xspj;jw;Nghrizf;FupaitahfNth gpw 

Nghrizf;F upaitahfNth fhzg;glyhk;. GNuhb];Lf;fs; fhw;Wtho;> 

fhw;wpd;wpa tho; kw;Wk; mikaj;jpw;Nfw;w fhw;wpd;wptho; RthrKiwfisf; 

fhz;gpf;Fk;. 

rpy my;fhf;fs; ,iyf;fd;fshf xd;wpathopj; njhlu;gpy; gq;fspg;Gr; 

nra;Ak;. 

,it Gzupfs; %yk; ,ypq;fKiw ,dg;ngUf;fj;ijAk; gpsTgly; %yk; 

,ypq;fkpy; Kiw ,dg;ngUf;fj; ijAk; fhl;Lk;.

5. %yf;$w;W epiy Ez;zq;fpfs; (Mollicutes)

,it GNuhfupNahl;lhTf;Fupait. Ngupuhr;rpak; gw;wPupahtpDs; mlq;Fk;. 

ikNfhgpsh];khTk; igw;Nuhgpsh];khTk; (Mycoplasma and phytoplasma) 
fyr;Rtw;wit vd;gjdhy; jdpj;Jtkhff; fUjg;gLk;.

ikf;Nfhgpsh];khTk; igw;Nuhgpsh];khTk;

ikf;Nfhgpsh];kh gy;ypdj;Jt cUttpaYf;Fupait (Pleomorphic) vd;g 
jdhy; ,tw;wpd; tbtk; Nfhs tbtj;jpypUe;J ,iotbtk; tiu NtWgLk;. 

,it GNuhfupNahl;lh $l;lj;jpDs; kpfTk; rpwpait. xspEZf;Ff; 

fhl;bapD}lhfj; njd;glkhl;lhJ. ikf;Nfhgpsh];kh rTf;FKisaw;wit. 

tpyq;FfspYk; kdpjdpYk; nghJthf vy;yh ikf;Nfhgpsh];khTk; 

xl;Lz;zpfshFk;. ikf;Nfhgpsh];khf; fSf;F mjpfsT Nrjd tsu;r;rpg; 

gjhu;j;jq;fs; Njit. ,it mUk;Gjy; kw;Wk; ,U$w;Wg;gpsT %yk; 
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,dg;ngUFk;. Mdhy; tpj;jpfs; %yk; ,dk;ngUf Kbahjit. ikf;Nfh 

gpsh];kh fhw;W thopfs; my;yJ mikaj;jpw;Nfw;w fhw;Wthopfs;.

igw;Nwhgpsh];khf;fs; gy;NtW topfspy; ikf;Nfhgpsh];khf;fis                   

xj;jit. ,it gUkdpy; ikf;Nfhgpsh];khf;fis xj;jit. ,it 

,uz;Lk; ,yj;jpud; EZf;Ff;fhl;bf;Fupait.  ,tw;wpd; tbtk; Nfhsj;jp                 

ypUe;J ,ioAUtiu NtWgLk;. jhtuq;fspy; kl;Lk; ,it njhw;wyilAk;.                                                                           

nghJthfj; jhtuq;fspd; cupar;rhwpy; fhzg;gLk; nraw;ifahd tsu;g; 

g+lfq;fspy; tsu;f;fKbahjit. nghJthf> ,it ntl;Lf;fpsp %yk; 

flj;jg;gLk;. vdNt> ,it ntl;Lf;fpsp kw;Wk; jhtu clypDs; ,dk; 

ngUFk; ,it mUk;Gjy; kw;Wk; ,U$w;Wg;gpsT %yk; ,dk;ngUFk;. 

,it fhw;Wthop  my;yJ mikaj;jpw;Nfw;w fhw;wpd;wpthop RthrKiw 

iaf; fhl;Lk;.

6. itu]; (Virus)

a) nghJ ,ay;Gfs;

ituRf;fs; GNuhfupNahl;lhTf;Fupa xOq;fikg;igNah my;yJ ,a+f;f         

upNahl;lhTf;Fupa fy xOq;fikg;igNah Nru;e;jjy;y. fy xOq;fikg; 

gw;wit. tpUe;J toq;fpf; fyj;jpw;F ntspNaAs;sNghJ mDNrgj; ijNah 

my;yJ ,dg;ngUf;fj;ijNah fhl;Ltjpy;iy. ,jdhy; capuq;fpfshf 

,tw;iwf; fUJtjpy;iy. ,Ug;gpDk; xUKiw tpUe;J toq;fpf; fyj;jpw; 

Fs; njhw;wyile;j gpd;G ituRf;fs; ngUf;fkiltJld; gy;NtWgl;l 

mDNrgr; nrad;Kiwfs; %yk; njhw;Wjiy Vw;gLj;Jk;. mg;NghJ ,it 

capuq;fpfspd; elj;ijiaf; fhz;gpf;Fk;. tpUe;Jtoq;fpf; fyq;fspDs; 

kl;Lk;  ngUf;fkilAk; vd;gjdhy; ,it fl;Lg;gl;l xl;Lz;zpfs; MFk;. 

,yj;jpud; EZf;Ff; fhl;bapD}lhf kl;Lk; ghu;f;ff;$bastpy;  gUkdpy;  

rpwpait. vspikahd fl;likg;Gf;fisAilait.nghJthf epAf;fpspf;f 

kpyq;fshyhd ikag; nghUs; xd;iwAk; mijr; #o Capsid vd;w Guj ciw /                                                                                                    
kliyAk; nfhz;lit. Guj ciw / kly; xU Fwpj;j vz;zpf;if 

As;s Guj %yf;$Wfshd Capsomeres ,dhy; MdJ. ituRf;fs;                           

gpwg;Gupikg; gjhu;j;jkhf DNA my;yJ RNA If; nfhz;lit. ,it  Gujj; 

njhFg;G nghwpKiwiaf; nfhz;bUg;gjpy;iy vd;gjdhy; Nkyjpfkhf 

RNA f;fisNah my;yJ Gujj;njhFg;Gf;Fupa  nehjpaq;fisNah nfhz; 

bUg;gjpy;iy. vdNt> mit tpUe;J toq;fpf; fyj;jpd; Gujj;njhFg;Gg; 

nghwpKiwapy; jq;fpapUf;Fk;. RNA ituRf;fs; (Reverse transcriptase) wpNt]; 

uhd;];fpwpg;NlR nehjpak; %yk; RNA  I DNA Mf khw;Wk;.
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b) 	 cUttpaYk; kw;Wk; iturpd; tiffSk; 

Guj ciw / kliy mbg;gilahff; nfhz;L ,Utifahd cUttpay; 

rkr;rPu;fs; ,dq; fhzg;gl;Ls;sd. (cU 9.8)

1. nfypf;fy; (Helical)

2. INrhnfl;Nuhd; (Icosahedron)

NkNyAs;s rkr;rPiu mbg;gilahff; nfhz;L ituRf;fs; 4 tifahd 

cUttpay; tbtq;fisf; fhl;Lk;. nfypf;fy; (helical), nghypnfl;Nuhd; 

(Polyhedron)  rpf;fyhdJ (Complex) kw;Wk; ciw nfhz;lit vd;gdthFk;.

yy nfypf;fy; ituRf;fs; - ePz;l cWjpahd  my;yJ kPs;jd;ikAila 

NfhYUthdJ  

	 cjh :- Nugp]; itu]; (Rabies virus)

yy INrhnfl;Nuhd; / nghypnfl;Nuy; - INrh nfl;ud; rkr;rPUf;FilaJ. 

	 cjh :-  mbNdh ituR (Adeno virus)  

yy rpf;fyhd ituRf;fs; - xd;Wf;F Nkw;gl;l rkr;rPu;fSld; Nkyjpff; fl;-

likg;Gf;fisAk; nfhz;lit

	 cjh :- gw;wPupah tpOq;fp (bacteriophage)

yy ciw nfhz;l ituRf;fs;  

	 cjh :- Vwj;jho Nfhs tbthdJ GujklyhdJ fbj ciwapdhy; 

#og;gl;bUf;Fk; 

	 cjh :- nfg;]; rpk;gpnyf;]; itu]; ( Herpes simplex  viruss)

epAf;fspf;fkpyk;

,ypg;gpl;L 

ciw

Kl;fs;

Guj ciw

epAf;fspf;fkpyk;

Icosahedral virus particle Helical  virus particle Complex  virus particle Enveloped  virus particle

Guj 

ciw

cU 9.8 ituRf;fspd; ehd;F tifahd cUttpay;fisg; gpujpepjpj;Jtg;gLj;Jk; glq;fs;
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ituRf;fspd; ngUf;fk; 

xU jdpahd tpUe;Jtoq;fpf; fyj;jpDs; cl;nrd;w xU iturhdJ 

mjid xj;j Mapuf;fzf;fhd ituRf;fshfg; ngUf;ff;$bait. vdNt> 

ituRf;fs; tpUe;J toq;fpf;Fg; ghupa ghjpg;ig Vw;gLj;Jk;. ,jdhy; jPtp 

ukhd Neha;fs; jhtuq;fs;> tpyq;Ffs; kw;Wk; gw;wPupahf;fspy; Vw;gLj;Jk;; 

ituRf;fs;  ,U njspthd nghwpKiwfspy; ngUf;fkilaf;$bait. 

mitahtd gFg;Gtl;lk; / gpuptilaf; $ba tl;lk; kw;Wk; gfu;g;gilaf; 

$ba tl;lk; vd;gdthFk;.

gFg;Gtl;lkhdJ (Iytic cycle) tpUe;J toq;fpf; fyj;jpid mopf;Fk; mNj 

Ntisapy; gfu;g;gil af;$ba tl;lj;jpy; (Lysogenic cycle) iturpd; DNA 
MdJ tpUe;J toq;fpf;fyj;jpd; DNA cld; ,ize;J fyj;ij mopf;fhJ 

ngUf;fkilAk;.

gw;wPupak; tpOq;fp xd;wpd; gFg;G tl;lk; : ,q;F njspthd 5 gbfs; 

cs;sd. mitahtd:

yy ,izg;G  (Attachment)

yy CLUty;  (Penetration)

yy capu;njhFg;G (Biosynthesis)

yy Kjpu;tiljy; (Maturution)

yy ntspNaw;wy; (Release)	

,izg;G : gw;wPupahf; fyj;jpYs;s nghUj;jkhd thq;fp ikaj;Jld;                            

ituR ,izjy; KjyhtJ gbKiwahFk;.

CLUty; : ,izjYf;Fg; gpwF gw;wPupak; tpOq;fpapd; DNA MdJ gw;wP   

upahf; fyj;jpDs; cl;nrYj;jg;gLk; ,r;nrad;KiwahdJ 

gw;wPupahf;fyr;Rtiu cilf;Fk; nehjpaj;jpdhy; cUthf;fg; 

gLk;.

capu;j; 

njhFg;G 

: tpUe;J toq;fpapd; FopaTUtpYs;s tsq;fisg; gad;gL 

j;jp iturpd; DNA ck; ituRf; Fupa Gujq;fSk; njhFf;fg; 

gLk;. ,e;epiyapy; tpUe;J toq;fp fyj;jpd; DNA ciljy; 

nrad;Kiw J}z;lg;gLk;.

Kjpu;til

jYk; xd;W 

Nru;jYk;

: xU jlit gw;wPupak; tpOq;fpf;Fupa  DNA ck; Gujq;fSk; 

njhFf;fg;gl;lhy; cldbahfNt  ituRf;Fupa DNA ck; Guj 

ciwAk; xd;W Nru;e;J KOikahd ituRj; Jzpf;iffis 

cUthf;Fk;. ,J Kjpu;tiljy; vd miof;fg;gLk;
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ntspNaw;wy; : ,Wjpahf> gw;wPupahf;fyq;fis cilj;Jf; nfhz;L tpOq;fp 

fs; ntspNaWk;. Gjpjhf njhFf;fg;gl;l tpOq;fp ituRf;fs; 

tpUe;J toq;fpf;fyj;jpypUe;J ntspNaWk;. ntspNawpa               

tpOq;fp ituRf;fs; ,d;ndhU gFg;G tl;lj;ij mtw;wpd; 

mUfpYs;s gw;wPupahf; fyq;fspDs; njhlUk;. 

ntspNaw;wy;

jiy thy;fs; thy; ehu;fs;;

,izg;G

xd;W Nru;jy; ituRf;Fupa [pNdhk; 	    

kw;Wk; Gujj; njhFg;G

tpOq;fp iturpd; DNA 
cl;GFjYk; tpUe;J  

toq;fp DNA  ciljYk;

cU 9.9 : gw;wPupak; tpOq;fp xd;wpd; gFg;G tl;lg;gbfs;

7. itNuhapl; (Viroids)

rpwpa ghJfhg;Gg; gilahd  Guj ciwaw;w epu;thz RNA I kl;Lk; 
nfhz;l Jzpf;iffs; itNuhapl; vdg;gLk;. tpUe;J toq;fp fyj;jpd; 

tsq;fisg; gad;gLj;jp mtw;wpDs;NsNa kl;Lk; ngUf;fkilAk;. ,Ue; 

jhYk;> itNuhapl; vt;tpj guk;giuayFfisAk; nfhz;bUg;gjpy;iy. 

mtw;wpd; ngUf;fj;jpw;Fj; Njitahd rkpf;iQfis kl;Lk; fhTk;.                      

itNuhapl; jhtuq;fspy; njhw;Wfpd;wd. Mdhy; NtW mq;fpfspy; njhw;wj 

yile;jjhf Mjhuq;fs; ,Jtiu  ,y;iy.

8. gpiwNahd;fs;  (Prions)

,it Gujj;jhyhd njhw;wf;$ba Jzpf;iffs;. ituirtplr; rpwpait. 

epa+f;fpspf;fkpyk; ,y;yhkNyNa thof; $baJld; gfu;g;gilaf;$ba                 

Nehahf;fpfshFk;. ,it tpUe;J toq;fpfspd; guk;giuayfpd; Jiz               

nfhz;L gfu;g;gile;J  gpiwNahdpd; Gujj;ijAk; mtw;iwf; nfhz;Nl 
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njhFj;Jf; nfhs;Sk;. ,it rpy gwitfspYk; Kiya+l;bfspYk;  

Nehia Vw;gLj;Jk; VJf;fshff; fhzg;gLfpd;wd. ,e;Neha;fs; vy;yhk; 

euk;G rk;ge;jkhd Neha;fshFk;.

cjhuzkhf :

yy Transmissible Spongiform Encephalopathies (TSEs), Vnddpy; ngupa ntw;wp 
lq;fs; %isapy; cUthfpf; flw;gQ;R Nghd;w Njhw;wj;ijj; jUk;. 

yy Mad cow  Neha; (disease) vd;w NehahdJ 1987 fspy; khe;ijfspy;  Mgj; 

jhd Nehahf ,dq;fhzg; gl;lJ. 

yy Creutzfeldt-Jakob disease  Neha; (CJD)  vd;gJ gpiwNahd;fspdhy; Vw;gLk; 

xU kdpj NehahFk;. ,ioak; my;yJ mq;fk; khw;wp elg;gLk;                                                                   

NghJk; (transplant) njhw;Wf;Fs;shd FUjpiaf; FWf;Fg; gha;r;ry; 

nra;Ak; NghJk; kdpjdpypUe;J kdpjDf;Fj; njhw;Wf; flj;jg;gLk;. TSE 
njhw;Wf;fs; khl;bypUe;J kdpjDf;Ff; flj;jg;glyhk;.

mbg;gil Ma;T$lj; njhopy;El;gq;fs; :

Ez;zq;fspfspd; cUttpay; kw;Wk; capu; ,urhadtpay; ,ay;Gfisf; 

fw;gjw;fhfr; nraw;ifahd tsu;g;g+lfq;fspy; mtw;iw tsu;g;gJ mtrp 

akhFk;. ,j;jifa rpy mbg;gilahd Ma;T$lj; njhopy;El;g Kiwfs; 

mtrpakhFk;. cjhuzkhf xU Njitahd Ez;zq;fpia tsu;f;Fk;NghJ  

nraw;ifahd tsu;g;g+lfq;fs; kw;Wk; fpUkpaopj;jy; njhopy;El;gKiwfs; 

vd;gd njhw;W ,y;yhky; ,Ug;gJ fl;lhakhFk;. ,q;F mt;thwhd mbg; 

gil Ma;T$l njhopy;El;gq;fs; tpgupf;fg;gl;Ls;sd.

fpUkpaopj;jy; Kiwfs;

yy fpUkpaopj;jy; vd;gJ vy;yh tifahd Ez;zq;fspd; tbtq;fis 

mjhtJ mftpj;jpfs; mlq;fyhf> mopf;Fk; my;yJ mfw;Wk; nrad; 

KiwahFk;. 

yy ngsjpf kw;Wk; ,urhadf; fpUkpaopj;jy;  vd;W ,Utifahd fpUkp 

aopj;jy; Kiwfs; cz;L

1. ngsjpfKiwf; fpUkpaopj;jy;

<untg;gKiw> cyu;ntg;gKiw> nkd;rt;T  tbjhs;fisg;; ghtpj;J                

tbfl;ly;> UV fjpu;tPrYf;Fl;g Lj;jy; vd;gd fpUkpaopj;jypy; ghtpf;fg;gLk; 

rpy ngsjpfKiwfshFk;.
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yy <untg;g Kiw

	 ,q;F ehk; gad;gLj;Jk; tsu;g;G+lfk; ntg;gkhWkpay;G nfhz;l  Nrhj 

idg; nghUs;fs; my;yJ jputq;fs; kw;Wk; NtWgl;l Ma;T$l cgf 

uzq;fs; <untg;gKiwiag; ghtpj;J mopf;fg;gLfp d;wJ. cau; ntg;g 

epiy kw;Wk; mKf;fk; vd;gtw;iwg; ghtpj;Jg; Gujq;fis mikg;gopT 

nra;tJ ,q;F eilngWfpd;wJ.

	 cjhuzkhf> mKf;f mLfyidg;ghtpj;jy;

	 ,q;F mKf;f mLg;G my;yJ mKf;ftLfyidg; gad;gLj;jp 1 
atm/ 15 psi mKf;fk; nraw;gLk; ePuhtpapd; ntg;gepiy 121ºC ,y; 15                 
epkplq;fs; itj;jpUf;fg;gLk;. ,jd;NghJ gpiwNahd;fs; jtpu vy;yh 

Ez;zq;fpfSk; mtw;wpd; mftpj;jpfSk; nfhy;yg;gLtjw;F ,k;Kiw 

NghJkhdJ.

	 <untg;g KiwahdJ tsu;g;g+lfk;> fiury;fs;;> cl;GFj;jpfs;                  

(syringes) kw;Wk; Crpfs;> Rfhjhu cgfuzq;fs; kw;Wk; Vida mjhtJ 

cau; ntg;gepiy kw;Wk; mKf;fj;ijj; jhq;ff;$ba cUg;gbfs; (Items). 
fpUkpaopf;fg; ghtpf;fg;gLk;. vy;yh Nkw;gug;Gf;fspYk; ePuhtpgLk; tr 

jpfs; ,Ug;gpd; fz;zhbg; ghj;jpuq;fSk; $l ,k;Kiwapy; fpUkpaopf; 

yhk;.

	 <untg;gKiwf; fpUkpaopj;jYf;F mKf;f mLg;igAk; ghtpf;fyhk;.

yy cyu; ntg;gKiw

	 fz;zhbg;ghj;jpuq;fs;> ngj;jpupf;fpz;zq;fs; fpUkp GFj;jg;gad;gL-

j;jg;gLk; tisaq;fs;> fpUkp GFj;Jk; Crpfs;> scalpels Kjypad 

,k;Kiwiag;; ghtpj;Jf; fpUkpaopf;fg;gLk;.

1. Neubahfr; Rthiyapy; ntg;gg;gLj;jy; :

,J ntg;gf;fpUkpaopj;jypy; vspa KiwahFk;. Ma;T$lq;fspy; fpUkp 

GFj;Jk; tisaq;fisAk; CrpfisAk; kw;Wk; scalpel blades  vd;gtw;iw 

gd;rd; Rlupy; my;yJ ntg;g kJrhur; Rthiyapy; nre;epwk; tUk;tiu 

ntg;gg;gLj;Jtjd; %yk; fpUkpaopg;gjw;F ,k;Kiw ghtpf;fg;gLk;. 

2. vupj;Jr; rhk;gyhf;fp mopj;jy;  (Incineration)

,J jfdf; fdyLg;igg; ghtpj;Jg; ngUk;ghYk; nra;ag;gLfpd;wJ. ,k;Kiw 

itj;jparhiyf; fopTfisf; fpUkpaopg;gjw;Fg; ghtpf;fg;gLfpd;wJ.  

Neubahfr; Rthiyapy; vupg;gjd; %yk; Ez;zq;fpfs; vupj;Jr; rhk;gy;                      

ngwg;gLk;.
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3. cyu; - tsp fpUkpaopj;jy;

xl;rpNaw;wg;gLtjd;%yk; Ez;zq;fpfs; nfhy;yg;gLfpd;wJ. ,q;F cyu; 

tsp fdyLg;gpy; 170ºC  ntg;gepiyapy; 2 kzpj;jpahyq;fs; fpUkpaopf;fg; 

gad;gLj;Jgit Ngzg;gLfpd;wJ. ,k;KiwahdJ fz;zhb cgfuzq; 

fshd ngj;jpupf;fpz;zq;fs;> FLitfs;> Kfitfs;> Nghj;jy;fs; kw;Wk; 

fz;zhb ngj;jpupf; fpz;zq;fs; fpUkpaopf;fg;gLfpd;wd.

yy gha;r;ruhf;fk;

Y}ap]; gha;r;ru; vd;gtu; nky;ypa ntg;gk; %yk; gpau; kw;Wk; itd; 

vd;git gOjiljypypUe;J jLf;fg;glyhk; vd;gjidf; fz;lwpe;jtu;. 

,jd;NghJ gpau; kw;Wk; itd; vd;gtw;wpd; Rit> ,ioa ikg;G kw;Wk; 

Nghrizg; ngWkhdk;  vd;git khw;wkilahJ gOjiljiy Vw;gLj;Jk;                                                             

mq;fpfisf; nfhy;y KbAk;. gpw;fhyj;jpy; ,k;Kiw ghYw;gj;jpfisf; 

fpUkpaopg;gjw;Fg; ghtpf;fg;gLtjdhy; gha;r;ruhf;fg;gl;l ghy; vd miof; 

fg;gLfpd;wJ. ,jd; Nehf;fk; ahnjdpy;> Nehahf;fp Ez;zq;fpfis        

mfw;wp mjPj Fsp&l;lypd; fPo; Ez;zq;fpf; Fbj;njhifapd; vz;zpf;if 

iaf; Fiwj;J ePz;l fhyj;jpw;Fg; ghypd; juk; Ngzg;gLfpd;wJ.

FWfpa Neu - cau; ntg;gKiw (HTST) ,k;Kiwapy; ntg;gepiyahdJ 

Mff; Fiwe;jJ 72 ºC ,y; 15 nrf;fd;fs; itj;jpUf;fg;gLk;. jho; ntg;gep 

iyapy; ePz;l Neuk; itj;Jf; nfhs;Sk; Kiw  ,q;F 63ºC ,y; 30 epkp 
lq;fs; itj;jpUf;fg;gLk;.

,it ,uz;Lk; gpujhd ghr;ruhf;f KiwfshFk;. ghyhdJ mjp - cau; 

- ntg;gepiy (UHT) gha;r;ruhf;fj;jpy; fpUkpaopf;fg;gLfpd;wJ. ,q;F                   

ghyhdJ Vwj;jho 140ºC ntg;gepiyapy; 5 nrf;fd;fSf;Fk; Fiwthf 

ePuhtpapdhy; rptpwpabf;fg;gLfpd;wJ. mjPj - FsP&l;ly; ,y;yhkNy ,g; 

ghyhdJ gy khjq;fSf;Ff; fsQ;rpag;gLj;jg;gLk;.

yy nfhjpf;fr; nra;jy; 

rj;jpurpfpr;irf;Fg; ghtpf;fg;gLk; cgfuzq;fs; 100ºC ntg;gepiyapy;                   

nfhjpf;fr; nra;agLk;. ngUk;ghyhd Nehahf;fp Ez;zq;fpfs; ,k;Kiw 

apy; nfhy;yg;gLk;.

yy tbfl;ly; cjhuzk; nkd;rt;T tbfs;

ntg;gkhWk; ,ay;Gila / ntg;gj;jpw;F czu;jpwDila jputq;fshd 

nehjpaq;fisf;nfhz;l fiury;fs;> tpw;wkpd;fs; Ez;Zapu;f;nfhy;ypfs;> 

tf;rpd;fs; kw;Wk; tsu;g;g+lfk; vd;gd ,k;Kiwapy; fpUkpaopf;fg;gLk;.            

ntw;wplj;jpidg; ghtpj;J tbfspD}lhfj; njhw;W ePf;fg;gl Ntz;bait  

nrYj;jg;gl;L fpUkpaopf;fg;gLk;. tbapy; Ez;zq;fpfSk; kw;Wk; tbjputk; 

J}ajhfTk; fhzg;gLk;.
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ntg;gkhWkpay;G nfhz;l jputq;fspd; fpUkpaopj;jYf;Nf nkd;rt;T 

tbfs; gutyhfg;  ghtpf;fg;gLfpd;wJ. nkd;rt;T tbfspd; gUkd; 0.01 
µm  ,ypUe;J 0.45 µm tiu NtWgLk;. ,it ngUk;ghYk; vy;yhtpjkhd 

Ez;zq;fpfSf;Fk; mjhtJ ituR kw;Wk; rpy ngupa Guj %yf;$Wfs; 

mlq;fyhfg; gad;gLj;jyhk;.

yy UV fjpu;tPry;

,q;F Ez;zq;fpfs; Neubahff;; fjpu;tPrYf;F cl;gLk;NghJ DNA mopt 

iltjdhNyh / ghjpg;giltjdhNyh nfhy;yg;gLfpd;wJ. ,Ue;jhYk; 

,k;KiwapYs;s gpujhd jPikahdJ fljhrp> fz;zhb kw;Wk; Jzpfs;                                                                   

Nghd;w jpz;k Nkw;gug;GfspD}lhf UV fjpu;fs; CLUt ,ayhjJ                    

vd;gjhFk;. vdnt Neubahfj; njhLifAWk; vJTk; fpUkpaopf;fg;gLk;. 

itj;jparhiyapd; miwfspd; tsp / fhw;W mjhtJ rj;jpu rpfpr;ir             

miwfs; kw;Wk; ehw;W Nkilfspd; fpUkpaopj;jYf;Fg;  nghUj;jkhd 

KiwahFk;.

2.	 ,urhad Kiwf; fpUkpaopj;jy;

,k;Kiwapy; rpy ,urhadq;fshd :  vjpypd; xl;irl;L kw;Wk; FNsh 

upd; ,U xl;irl;L (,uz;Lk; thAf;fs;) vd;gd jw;NghJ ,k;Kiwapy;                   

ghtpf;fg;gLk; VJf;fshFk; (chemical sterilizing agents). ngUk;ghyhd                                                          

,urhadf; fpUkpaopf;Fk; VJf;fs; Ez;zq;fpf; Fbj;njhif Ngz;jF 

kl;lk; tiu Fiwj;J itj;jpUf;fg;gLk; my;yJ Nehahf;fpfspd; gjpa 

tbtq;fs; mfw;wg;gLk;.

vjpypd; xl;irl;lhdJ Ez;zq;fpfisAk; mtw;wpd; mftpj;jpfisAk;  

nfhy;Yk;. ,J CLUTk;jpwd; kpf;fJ. vdNt itj;jparhiyfspy; fl;by; 

nkj;ijfisj; njhw;W ePf;Ftjw;F vjpypd; xl;irl;Lg; ghtpf;fg;gLfpd;wJ. 

Bacillus anthracis  ,d; mftpj;jpfspdhy; njhw;WjYf;Fs;shd %ba fl;blg; 

gug;Gfs; FNshupd; ,Uxl;irl;Lj; J}kq;fisg;ghtpj;Jf; fpUkpaopf;fg;gL 

fpd;wJ. ,J nghJthf ePu;gupfupg;gpy; FNshupNdw;wj;jpw;F Kd;G ghtpf;fg; 

gLfpd;wJ.

tsu;g;g+lfk; jahupj;jy;;

Ez;zq;fpfis mtw;wpd; ,aw;if thoplkhfpa kz;> ePu; my;yJ tsp 

vd;gtw;wpy; fw;fKbahJ vdNt mtw;iw Ma;T$lj;jpw;Ff; nfhz;L te;J 

mtw;wpd; tsu;r;rp> ,dg;ngUf;fj;jpw;fhd xj;j epge;jidfis toq;f 

Ntz;Lk;. Ma;T$l epge;jidapy; Ez;zq;;fpfspd; tsu;r;rpf;F mj;jp 

atrpakhd NghriziaAk;> ,lj;ijAk; toq;Ftjw;fhfj; jahupf;fg;gl;l 

xU Nghrizg; gjhu;j;jk; tsu;g;g+lfk; vd miof;fg;gLk;.
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xU Ma;T tsu;g;G+lfj;jpy; vy;yh Ez;zq;fpfisAk; tsu;f;f KbahJ. 

,it tsu;f;f Kbahj Ez;zq;fpfnsd miof;fg;gLfpd;wd. rpy 

Ez;zq;fpfs; ve;j tsu;g;g+lfj;jpYk; ed;F tsUfpd;wd. mNjNtis 

Vida Ez;zq;fpfs; tpNrbj;j Clfj;ij Ntz;b epw;fpd;wd.

xU Fwpj;j kz; khjpupapy; fhzg;gLfpd;w Ez;zq;fpfspd; xU tsu;g;ig 

ehq;fs; tsu;f;f tpUk;gpdhy; ,t;tsu;g;g+lfk; mj;jpahtrpakhd Nghrizg; 

gjhu;j;jq;fs; NghJkhd msT <uypg;G nghUj;jkhd pH Nghd;wtw; 

iwf;  nfhz;bUf;f Ntz;Lk;. ,t;t+lfkhdJ Muk;gj;jpy; fpUkpaopf;fg; 

gl;l epiyapy; ,Uf;f Ntz;Lk;. mjhtJ ,J ve;jnthU capUs;s 

Ez;zq; fpfisAk; nfhz;bUf;ff; $lhJ. vdNt xU tsu;g;g+lfj;ijj; 

jahupf;Fk; NghJ vy;yhf; fz;zhb cgfuzq;fSk; jput Nghrizf;  

fiury;fSk; fpUkpaopf;fg;gl Ntz;Lk;. 

bacteria , fungus  fis tsu;g;gjw;F KiwNa Nghriz  Vfhu; (Nutrient 
agar) - NA  cUisf;fpoq;F dextrose agar (PDA) Mfpa ,uz;L nghJthd 

Clfq;fs; nghJthfg; gad;gLj;jg;gLfpd;wd. Nghriz Vfhu; MdJ>                
peptone, ,iwr;rpr;rhW Nrhbak;> FNshiul; Vfhu; kw;Wk; fha;r;rp tbj;j 

ePu; vd;gtw;why; Mf;fg; gl;Ls;sJ. mNjNtis (PDA)  MdJ cUisf; 

fpoq;F> FSf;NfhR  (glucose) Vfhu; kw;Wk; fha;r;rp tbj;j ePu; vd;gtw;why; 
Mf;fg;gl;Ls;sJ. 

,q;F VfhudJ xu jpz;kkhf;Fk; fUtpahfg; gad;gLj;jg;gLfpd;wJ.        

VfhuJ  40oC ,w;Ff; fPOs;s  ntg;gepiyapy; jpz;kkhfpd;wJ. mjhtJ                  

Vfhiuf; nfhz;Ls;s  xU tsu;g;g+lfk; xU jpz;k Clfk; MFk;. Ez;zq; 

fpfis tsu;g;gjw;fhfj; jpz;kkhd tsu;g;g+lfkhdJ toikahfg; ngw;wpf; 

fpz;zq;fs; my;yJ Nrhjidf; Foha;fspy; fhzg;gLfpd;wJ.

Vnddpy; mNdfkhf Ez;zq;fpfs; nghJthf epwkw;w epiyapy; Njhd;W 

fpd;wd. xU epak xsp EZf;Ff; fhl;bapD}lhfg; ghu;itapLk;NghJ mt-

jhdq;fSf;fhf mtw;iw ehk; jahu;g;gLj;j Ntz;Lk;. ,t;thwhd topf-

spy; xd;W rhakply;  mjhtJ rhaj;ijg; gad;gLj;jp Ez;zq;fpfis 

epwNkw;W fpd;w nraw;ghL MFk;.

MdhYk; Ez;zq;fpfisr; rhakpLtjw;F Kd;G mtw;iw EZf;Ff;fhl; 

bf;F cupa tOf;fpf;F epiyg;gLj;j / gjpf;f Ntz;Lk;. (,izj;jy;) xU 

vspa rhak; vd;gJ xU jdpahd fhu rhaj;jpdJ xU ePu;f;fiury; my;yJ 

mw;fNfhy; fiury; MFk;. xU vspa rhak; gad;gLj;jg;gLtjd; Kjyhd 

Nehf;fkhdJ KO Ez;zq;fpfisAk; njspTgLj;jy; (highlight) mjhtJ 

fytbtq;fs; fy xOq; fikg;Gf;fs; kw;Wk; mbg;gilf; fl;likg;Gf;fs; 

Nghd;wtw;iwj; njspthf mtjhdpg;gjw;F MFk;. vspa rhaq;fspy; rpy 

methylene blue, crystal violet, safranin vd;gdthFk;.
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Ez;zq;fpfSk; Neha;fSk;

nghJthf kdpjd; gpwg;gpy; Ez;zq;fpfs; mw;wdthff; fhzg;gLfpd;whd;. 

vd;Wk;> gpwg;gpd;NghJ Kjypy; jhapd; Nahdp topapy; fhzg;gLfpd;w 

Ez;zq;fpfSld;> Gjpjhfg; gpwf;fpd;w Foe;ijj; njhlu;ig Vw;gLj;Jfp 

d;wJ. toikahf ,it Lactobacilli ,dq;fshFk;. Lactobacilli MdJ Gjpa 

Foe;ijapd; Flypy; rKjhakhff; fhzg;gLfpd;wJ. gpwg;gpd; gpd;G Vida 

gy Ez;zq;fpf; Fbj;njhif clypd; cl;Gwkhf / Nkw;gug;gpy; ngUf;fk 
ilaj; njhlq;Ffpd;wd. ,it kdpj clypd; rhjhuz Ez;zq;fpf; $l;lk; 

vd miof;fg;gLfpd;wJ. vdpDk; MNuhf;fpakhd kdpj clypd; cs;,io-

aq;fs; Ez;zq;fpfs; mw;witahff; fhzg;gLfpd;wJ.

,e;j Ez;zq;fpfspd; xU gFjp Njhypd; Nky; rKjhakhff; fhzg;gL               

fpd;wd mj;Jld; ngUk;ghyh dit clypDs; nrd;W cs;Nkw;gug;Gf;fspy; 

rKjhakhff; fhzg;gLfpd;wJ. ,itahtd %f;F> njhz;il> Nkw;Gwkhd 

Rthrg;ghij Nghd;wtw;wpd; rPjnkd;rt;Tfs;> Flw;Rtu;; rddp rpWePu;g;ghij 

Nghd;witahFk;. 

xU rhjhuzkhd MNuhf;fpakhd cly; mjpf vz;zpf;ifahd Ez;zq;fp 

fisf; nfhz;Ls;sJ. ,f; fyq;fspd; vz;zpf;if  1 x 1013  kdpj clyhdJ 

1 x 1014  Ez;zq;fpf; fyq;fisf; nfhz;Ls;sJ vd kjpg; gplg;gl;Ls;sJ. 

,J kdpj clw;fyq;fspYk; ghu;f;f 10 klq;F mjpfsthd Ez;zq;fpf; 

fyq;fs; vdf; fUjg;gLfpd;wJ.

,tw;wpd; ngUk;ghyhd mq;fpfs; nghJthfj; jPq;F tpistpf;fhjit 

my;yJ ed;ik gaf;ff;$bait. cjhuzkhfg; ngUq;Flypy; kpff;               

Fiwe;jstpyhd Escherichia coli ,dJ rKjhaq;fs;> Salmonella typhi                                       
Nghd;w Neha; tpistpf;fpd;w  bacteria fspd; rKjhaj;ijj; jLf;fpd;wJ.                         

ngUq;Flypy; cs;s  E. coli, tpw;wkpd; K IAk; tpw;wkpd; B apd; rpy tif 

fisAk; njhFf;fpd;wd. ,it  FUjp mUtpapD}lhf mfj;JwpQ;rg;gl;L 

clw;fyq;fshy; gad;gLj;jg;gLfpd;wJ.

kdpj MNuhf;fpaj;jpw;F bacteria fspd; Kf;fpaj;Jtj;jpd; mz;ikf;fhy 

tpUg;gq;fs; Probiotics ,dJ fw;iff;F ,l;Lr; nrd;wJ. Probiotics vd;gJ 
capUs;s Ez;zq;fpfspd; tsu;g;Gf;fshFk;. cjhuzk; Nahfl; MdJ 

xU ed;ikahd tpisit mspf;fpd;wJ. rpy Fwpg;gpl;l ,yj;jpupf; mkpyq; 

bacteria fis cs;nsLj;jy; the;jpNgjpia eptu;j;jp nra;J Ez;Zapu;f; 

nfhy;ypf;Fupa rpfpr;irapd;NghJ  Salmonella enterica  ,dJ rKjhakhjy; 

jLf;fg;gLtijg; gy fw;iffs; fhl;b epw;fpd;wd.

ngUk;ghyhd kdpj cly; Ez;zq;fp capupdf; $l;lq;fs; (microbiota) 
jPq;fw;wit. ,t;thwhd Ez;zq;fpfs; re;ju;g;gj;jpw;Fupa Nehahf;fpfs;      
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vd miof;fg;gLfpd;wd. (opportuni stic  pathogens)  cjhuzkhf E. coli                                                                      
nghJthfg; ngUq;Flypy; ePz;l fhykhfj; jPq;fw;w epiyapy; fhzg;gL              

fpd;wJ. MdhYk; ,it Vida clw; gFjpfSf;Fs; Eioe;jhy;                                                    

(rpWePu;g;ig njhw;W kw;Wk;  EiuaPuy; - Rthrj;njhw;W)  Neha;fis Vw;gLj; 

jyhk;. mtw;wpy; rpy Ez;zq;fpfs;> Fwpg;ghd epge;jidfspd; fPo; kdpj 

clYldhd jkJ ,ilj;jhf;fq;fis khw;wpf; nfhs;tjd; %yk; njhw;Wf; 

fis Vw;gLj;Jfpd;wd. 

njhw;W Neha;fSld; njhlu;ghd gjq;fs;

yy (Pathogen) Nehahf;fp / Neha; tpistp

yy Nehia cUthf;fr; nra;af;$ba mq;fpfs; or nghUl;fs; ( virus , prions 
Nghd;w capuw;w nghUl;fs;)

"" tpUe;J toq;fp (Host)

njhw;Wf;Fs;shd Ez;zq;fpfisj; jdJ clypDs; my;yJ clypd; kPJ 

tho;e;J ngUf;fkila tpLfpd;w mq;fp.

"" Neha;tpistpf;Fk; ,ay;G (Pathogenicity)

xU tpUe;J toq;fpapd; ghJfhg;ig kPWtjd; Clhf tpUe;J toq;fpapy; 

Nehia cUthf;Ffpd;w xU Nehahf;fpapd; Mw;wy;.

"" xl;Lz;zp (Parasite)

gpwpnjhU capuq;fpapDs; my;yJ capuq;fpapd; kPJ (tpUe;J toq;fp) 

tho;e;J tpUe;J toq;fpapypUe;J Nghrizg; gjhu;j;jq;fisAk; Vida 

tsq;fisAk; ngw;Wf; nfhs;fpd;w xU mq;fp my;yJ nghUl;fs;.

Nehahf;fp Ez;zq;fpfspd; ,ay;Gfs; 

yy tpUe;J toq;fpapd; cly; epiyikfSld; xj;Jg;Nghff;$ba rpwg;G 

tsu;r;rp epiyikfisf; nfhz;bUj;jy;. (c+ k;) ntg;gepiy

yy tpUe;J toq;fpf; fyq;fSld; xl;lf;$ba fl;likg;Gf;fisf;             

nfhz;bUj;jYk;> tpUe;J toq;fpapd; ghJfhg;Gg; nghwpKiwf 

Sf;F vjpuhd ghJfhg;Gf; fl;likg;Gf;fisf; nfhz;bUj;jYk;  

(c+ k;) czT Capsule, Pilli.

yy er;Rf;fis cUthf;Fjy;  : mfer;Rf;fs; my;yJ Gwer;Rf;fs;.

yy Phospholipase, Lesithinase, Hyaluronidase Nghd;w cl;GFkhw;wy; / gil 

naLf;Fk; Mw;wYf;fhd nehjpaq;fisf; nfhz;bUj;jy;.

yy tpUe;J toq;fpapd; mDNrgr; nrad;Kiwfis khw;wf;$ba DNase 
Nghd;w nehjpaq;fisf; nfhz;bUj;jy;.
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cf;fpuk; kw;Wk; cf;fpuf; fhuzpfSk;

jkJ cf;fpuj;jpd; fhuzj;jpdhy; Ez;zq;fpfs; jkJ Neha;tpis  

tpf;Fk; ,ay;ig ntspg;gLj;Jfpd;wd. cf;fpuk; vd;gJ Nehahf;fp xd;wpdJ>                  

Neha;tpistpf;Fk; ,ay;gpd; juk; / msitf; Fwpf;fpd;wJ. rpy Nehahf;fp 

fs; cau;e;jsT  cf;fpufj;ijAk;; (chicken pox virus) Vidait Fiwe;-

jsT cf;fpuk; / cf;fpuk; mw;witahfTk; cs;sd.

Nehahf;fp tpistpf;fpd;w Ez;zq;fpfspd; rpy guk;giuayFfs;> mtw; 

wpd; tpUe;J toq;fpia njhw;wp  Nehia cUthf;ff;$ba jd;ikia 

toq;ff;$ba fhuzpfis ntspg;gLj;Jfpd;wd. ,t;thwhd fhuzpfs; 

cf;fpu fhuzpfs; vd miof;fg;gLk;.

tpUe;J toq;fpf;Fk; Nehahf;fpf;Fk; ,ilapy; cs;s njhlu;G ,af;fj; 

jpw;FupaJ. ,it xt;nthd;Wk; kw;iwajd; nraw;ghLfisAk;> njhopw; 

ghLfisAk; khw;wpaikf;fpd;wJ. ,t;thwhd njhlu;gpd; ntspg;ghlhdJ 

Nehahf;fpapdJ cf;fpuj;jpYk; tpUe;J toq;fpapd; ghJfhg;Gg; nghwpKiw 

fspd; tpidj;jpwdpYk; jq;fpAs;sJ.

cf;fpuf; fhuzpfs; Neha; tpistpf;Fk; Mw;wiy mjpfupf;fr; nra;tJld; 

Nehahf;fpfs; tpUe;J toq;fp ,ioaq;fspDs; Mf;fpukpj;Jr; rKjhaq;fis 

cUthf;f mDkjpg;gJld; rhjhuz clw;njhopw;ghLfisAk; Fog;G  

fpd;wJ. Nehahf;fpfs; Neha;tpistpf;Fk; ,ay;Gf;fhf ,U gpujhd nghwp 

Kiwfisg; gad;gLj;Jfpd;wd.

1.	 cl;GFkhw;wy;

tpUe;J toq;fpfspd; ghJfhg;Gg; nghwpKiwfis kPwpr; rKjhaq;fshfg; 

ngUf;fkiltjw;F ,ioaq;fspDs; Nehahf;fpfs; cl;GFk; Mw;wy;.

Nehahf;fpfshy; cUthf;fg;gLfpd;w gy fyg;Gw nehjpaq;fs; cl;GF 

khw;wYf;Fg; gq;fspg;G nra;fpd;wd. 

cjhuzkhf :- 

yy Phospholipase	 :	 tpyq;F fy nkd;rt;Tfis mopf;Fk;

yy Lecithinase	 :	 fynkd;rt;tpy; ,ypg;gpl;bdJ nyrpj;jpd; $iw ePu;g;gFg; 

gilar; nra;jy; 
yy Hyaluronidase	 :	 fyq;fSf;F ,ilapYs;s rPnke;Jg; gjhu;j;jj;jpd;                 

hyaluronic  mkpyj;ij cilg;gjhy; cly; ,ioaj;ij 

mopf;fpd;wJ.
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Nehahf;fp Ez;zq;fpfs; gy;NtWgl;l thapy;fspD}lhf my;yJ ,aw; 

ifahd Jthuq;fspD}lhf (cjhuzkhf) NjhypYs;s fhaq;fs;> Rthr> 

cjuFly; RtL kw;Wk; rddp rpWePu; ghijfs; Nghd;w ,lq;fspy; ke;jkhf 

cs;Eiofpd;wd.

2. er;Rg;nghUl;fisg; gpwg;gpf;Fk; Mw;wy;

Ez;zq;fpfspd; Mw;wypdhy; cw;gj;jp nra;ag;gLk; capu; ,urhadg; gjhu;j; 

jq;fs; eQ;Rfs; vdg;gLk;. ,it rhjhuz fyq;fspd; njhopw;ghLfspy; 

,ila+W tpistpf;fg;gLk;. ,it Gujq;fs; my;yJ ,ypg;Ngh gy;rf;f 

iul;Lf;fshFk;. ,it capupay; er;Rf;fs; vdg;gLk;. tpUe;J toq;fpf;Fj;  

jdpj;Jtkhd jPq;fhd tpisTfis cUthf;Ffpd;wd. mitahtd:

1.	 mfer;Rf;fs; - mfer;Rf;fs; ,ypg;Ngh gy;rf;fiul;Lf;fshFk;. ,it 

ntg;g cWjpahd er;Rf;f shFk;. ,it Ez;zq;fpf; fyq;fspd; gFjpf 

shFk;. gw;wPupahf;fs; ,wf;Fk; NghJ> fyr;Rtu; cilf;fg;gl;Lj; jdpahf; 

fg;gLk;NghJ er;Rf;fs; tpLtpf;fg;gLfpd;wd. Nehahf;fp ,dq;fisf;   

fUj;jpw; nfhs;shJ vy;yh mfer;Rf;fSk; xNu mwpFwpfis cUthf; 

Ffpd;wd. ,t;thwhd mwpFwpfshf eLf;fk;> fha;r;ry;> gytPdk;>                                                            

nghJthd Nehf;fy; (Pain) rpyNtisfspy; mjpu;r;rp kw;Wk; ,wg;G 

vd;gdtw;iwf; Fwpg;gplyhk;. mfer;Rf;fs; fpwhk; - vjpu; gw;wPupahf;f-

shy; kl;Lk; cUthf;fg;gLfpd;wd. 

	 cjhuzk; :- Salmonella typhi ,dJ ,ypg;Ngh gy;rf;fiul;Lf;fisf;               

nfhz;l fyr;Rtu; 

2. 	 Gwer;Rf;fs; - Gwer;Rf;fs;>  gw;wPupahf; fyq;fspDs; mtw;wpd; tsu;r;rp> 

mDNrgj;jpdJ gFjpahf cUthf;fg;gLfpd;wd. ,it fy gfu;g;;gpd;             

gpd;G> #oTs;s #oYf;Fr; Ruf;fg;gLfpd;wJ.  my;yJ tpLtpf;fg;gL                                                                

fpd;wJ. Gwer;Rf;fs; Gujq;fshFk; ,tw;wpy; ngUk;ghyhdit nehjpaq;f 

shFk;. ,tw;wpd; Cf;fpf;Fupa jd;ikapd; fhuzkhfr; rpwpjsT er;rhf 

,Ue;jhYk; kpfTk; jPq;fhdJ. ,it ntg;g j;jhy; khWk; ,ay;Gs;s Guj 

er;RfshFk;. ,tw;iw nfhjpf;fr; nra;tjd;%yk; njhopw;ghlw;wjhf;fyhk;.                                                                                     

Gwer;Rf;fs; kpf mjpfstpy; nghJthf gram (+) bacteria fshYk; rpy 

gram (-) bacteria fshYk; cUthf;fg;gLfpd;wJ.

	 Gwer;Rf;fs; %d;W tiffshfg; ghFgLj;jg;gl;Ls;sJ. 

1. 	 euk;G er;R  - euk;Gf;fzj;jhf;fq;fspd; rhjhuz flj;jy;fisf; 

Fog;Gfpd;wJ. (c+k;) Clostridium  tetani cUthf;fg;gLfpd;w 

er;Rf;fs;
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2. 	 Fly; er;R  - cjuFlw; Rtl;bYs;s fyq;fis mrhjhuz  

topapy; J}z;Lfpd;wJ. (c+k;) Vibrio  cholera  My;  cUthf;fg; 

gLfpd;w er;Rf;fs;

3.	 Fopaer;Rf;fs; / fyeQ;R  - nehjpajhf;fj;jpdhy; tpUe;J toq;fpf;                                                            

fyq;fisf; nfhy;Yfpd;wJ. 

	 cjhuzkhf :-	 Coryneb  acterium diptheriae  My;  cUthf;fg;gL   	

			   fpd;w er;Rf;fs;

Ez;zq;fpfshy; cUthf;fg;gLfpd;w kdpjdpd; Kf;fpakhd Neha;fs;

mq;fk; Neha; Nehia Vw;gLj;Jfpd;w 

fhuzpfs;

Njhy; nfhg;Gspg;ghd;

&ngy;yh

rpd;dKj;J

Herpesvirus varicella-zoster
Rubella virus 
Measles virus

fz; Conjunctivitis (gw;wPupah / 
itu];)

Haemophilus influenzae / Aden 
oviruses

euk;Gj; njhFjp Bacterial meningitis Streptococcus preumonia

Tetanus 
Rabies

Haemophilus influenzae 
Neisseria meningitidis 
Streptococcus pneumoniae 
Clostridium tetani 
Rabies virus

,jafyd; njhFjp Rheumatic fever  Streptococcus pyogenes

Rthrj; njhFjp &AtFNshrp];

,d;GSntd;rh 

epa+Nkhdpah

Mycobacterium tuberculosis 
,d;GSntd;rh ituR
Streptococcus pneumoniae

rkpghl;Lj; njhFjp <uy; mow;rp

czT eQ;rhf;fk;

nfhyuh - the;jpNgjp

neUg;Gf; fha;r;ry;

Hepatitis A virus 
Staphylococcus aureus
Vibrio cholerae
Salmonella typhi

rpWePu;j; njhFjp  Leptospirosis Leptospira interrogans
,dg;ngUf;fj;   

njhFjp

Gonorrhea 
Genital herpes

Neisseria gonorrhoeae 
Herpes simplex virus

ePu;g;gPld njhFjp AIDS  vapl;]; Human immune deficiency 
virus (HIV) 



28 PB

Ez;zq;fp Neha;fisj; jtpu;j;jy; kw;Wk; jLj;jy;;

ehshe;j tho;tpy; Rfhjhug; gof;fq;fisf; iff;nfhs;Sjy;> njhw;W               

Neh a;fisj; jtpu;f;Fk; rpwe;j topahFk;. mOfy; vjpupfs;> njhw;WePf; 

fpfs; kw;Wk; epu;g;gPldkhf;fy; Nghd;wit njhw;Wf;fspy; ,Ue;J ghJfhg; 

gjpy; gpujhd gq;fspg;ig toq;Ffpd;wd. 

kdpjdpy; Ez;zq;fp Neha;fisf; fl;Lg;gLj;Jk; Kiwfs;

mOfy; vjpupfs; kw;Wk; njhw;WePf;fpfspd; ghtid

mOfy; vjpupfs; kw;Wk; njhw;W ePf;fpfs; ,urhadg; gjhu;j;jq;fshFk;. 

,it Ez;Zapu; Fbj; njhifahff; nfhy;Yk; my;yJ Fiwf;Fk;. 

,jD}lhfj; njhw;Wf;fspy; ,Ue;J ghJfhf;fg;gLfpd;wJ.  ,Ug;gpDk; rpy                        

,urhadq;fs; rpy Ez;zq;fpfspw;F vjpuhd tpisitf; fhz;gpg;gjpy;iy. 

cjhuzk;  NghypNah ituR> frNeha; gw;wPupah kw;Wk; gw;wPupahf;fspd;  

tpj;jpfs; Nghd;wit ngUk;ghyhd mOfy; vjpupfs; kw;Wk; njhw;WePf;fp 

fshy; moptilar; nra;ag;gLtjpy;iy.

mOfy; vjpup kw;Wk; njhw;WePf;fpfspilNaAs;s gpujhd NtWghL  

ahnjdpy;> mOfy; vjpupg;gjhu;j;jq;fs; kdpj clypy; Neubahfg; gad;gLj; 

jg;gl;lhYk; ghJfhg;ghdJ. Mdhy; njhw;WePf;fpfs; mt;thW gad;gLj;j 

Kbahjit. vdNt mOfy; vjpupfs; capUs;s Nkw;gug;Gf;fisj; njhw;W 

ePf;fg;gad;gLfpd;wd. cjhuzk; Njhy;; capuw;w Nkw;gug;Gf;fisj; njhw;W 

ePf;fk; nra;a njhw;WePf;fpfs; gad;gLj;jg;gLfpd;wd. cjhuzk; rj;jpu  

rpfpr;irf; $lq;fs;> Fspay; gpuNjrq;fs; njhl;bfs; rkayiwg; gFjpfs; 

ntl;Lk; cgfuzq;fs; kw;Wk; tbePu; njhFjpfs; Nghd;wit.

mOfy; vjpupfs; kw;Wk; njhw;wePf;fpfs; nghJthfj; jput tbtpy; jah 

upf;fg;gLfpd;wd. ,tw;wpd; jhf;Fj;jpwdhdJ nrwpT ntspf;fhl;lg;gLk; 

fhy msT ntg;gepiy kw;Wk; fhzg;gLk; Nrjdg; gjhu;j;jjpd; jd;ik 

vd;gtw;Wld; NtWglf;$baJ.

yy mOfy; vjpupfs; kw;Wk; njhw;Wf;fspw;Fupa nghJthd rpy 

cjhuzq;fs; fPNo jug;gl;Ls;sd.

yy mOfy; vjpupfs; - vjNdhy;> [NrhGwg;gNdhy;> FNshNuhirNyhy;

yy njhw;W ePf;fpfs; - gPNdhy;> cgFNshiul;Lf;fs;  cjhuzk; fy;rp 

ak; cg FNshiul;L kw;Wk; Nrhbak; cg FNshiul;L 
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Ez;zq;fp Neha;fisf; fl;Lg;gLj;Jtjpy; Ez;Zapu;f; nfhy;ypfspd; 

cgNahfk;

clypdJ ghJfhg;Gf; FiwtilAk; epiyikfspd;NghJ clyhdJ                  

njhw;Wf;fspypUe;J my;yJ Neha; Vw;gLk; epiyikfspypUe;J ghJfhf; 

fg;gly; Ntz;Lk;. ,e;epiyikahdJ Ez;zq;fpf;F vjpuhd kUe;Jfs; 

%ykhd ,urhadr; rpfpr;ir%yk; rpfpr;iraspf;fg;glyhk;. Ez;zq;fpfspw;F                                                        

vjpuhd kUe;Jfs;> tpUe;J toq;fpiag; ghjpf;fhky; Ez;zq;fpfisf;                 

nfhy;y my;yJ mtw;wpdJ tsu;r;rpia ,ila+W nra;af;$bait. gw;wP 

upahf;fspw;F vjpuhd tpisj;jpwdhd Ez;zq;fp vjpu; kUe;Jf;fshd 

Ez;Zapu; nfhy;ypfs; fhzggLfpd;wd.

rpy Ez;Zapu; nfhy;ypfs; gue;j tPr;rpyhd tpisitf; fhz;gpf;ff; 

$bait. ,j;jifa Ez;Zapu; nfhy;ypfs; gue;j tPr;Rf; nfhz;l Ez;Zapu;                                                                         

nfhy;ypfs; vdg;gLfpd;wd. Vidait xU Fwpj;j$l;lg; gw;wPupahf;fspw;F 

vjpuhfj; njhopw;glf;$bait. ,it FWfpa tPr;Rf; nfhz;l  Ez;Zapu;f; 

nfhy;ypfs; vdg;gLfpd;wd.

Ez;Zapu;f;nfhy;ypfs; NtWgl;l Kiwapy; njhopw;gLfpd;wd rpy 

cjhuzq;fs; fPNo jug;gl;Ls;sd

yy fyr;Rtu;; njhFg;ig epNuhjpj;jy; - ngd;rpypd;

yy Gujj; njhFg;ig epNuhjpj;jy; - vupj;jpNuhikrpd; nuw;whirf;fpspd;

yy fynkd;rt;it mikg;gopj;jy; / jfu;Twr; nra;jy;  - lg;Nuhikrpd;  
(Daptomycin) 

yy DNA/RNA  njhFg;ig epNuhjpj;jy; - (Rifampin) wpghk;gpd;

3. 	 ePu;g;gPldkhf;fy; - tf;rPd;fs; (jilg;ghy;) 

jilg;ghy; vd;gJ tYf;Fiwf;fg;gl;l Nehahf;fpfs; my;yJ mtw;wpd; 

gFjpfisf; nfhz;l njhq;fy; MFk;. ,J ePu;g;gPldj;ijj; J}z;lg; gad; 

gLj;jg;gLfpd;wJ.

tf;rPd;fs; ngUk;ghYk; ituR Neha;fspw;F vjpuhfNt Nghlg;gLfpd;wd. 

Vnddpy; ,jdJ njhw;iwf; fl;Lg;gLj;j NtWfl;Lg;ghl;L Kiwfs; ,y;iy.

1.	 capu; - tYf;Fiwf;fg;gl;l jilg;ghy;  (Live attenuated vaccines)

jilg;ghyhdJ capUs;s Nehahf;fpia mjdJ cf;fpuj;jd;ik        

Fiwf;fg;gl;l epiyapy;  nfhz;bUf;Fk;. ,j;jilg;ghy; cz;ikahd                      

njhw;Wjy; Nghy njhopw;gLfpd;wd. ,t;tifahd jilg;ghy; tho;f;iff; 

fhyk; KOtJk; ePu;g;gPldj;ij toq;Ffpd;wJ. Jizahd J}z;ly;fis 

mbf;fb Nkw;nfhs;s Ntz;ba Njitapy;iy. 
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	 rpd;dKj;J> $iff;fl;L kw;Wk; N[u;kd; rpd;dKj;J (MMR), 	                 	
	 nfhg;Gspg;ghd; Chickenpox.

2. 	 capu;g;gw;w Neha; jilg;ghy; (Inactivated  vaccines)

jilg;ghypy; Nehahf;fp Ez;zq;fpfs; nfhy;yg;gl;bUf;Fk; my;yJ njhopw; 

ghlw;wjhff; fhzg;gLk;. ,j;jifa jilg;ghypy; capu;tYf; Fiwf;fg; 

gl;l jilg;ghypy; Nghyy;yhJ> Jizahz J}z;ly;fis mbf;fb Nkw;                                                                         

nfhs;s Ntz;ba Njit cz;L. capu;g;gw;w Neha; jilg;ghypw;F cjhu 

zkhdit. 

	 tpyq;Ftpru;> gpbRuk;> NghypNah Nghd;w ituR Neha;fs;

	 the;jpNgjp Nghd;w gw;wPupah Neha;fs;

3. 	 Neha; jilg;ghy; cgmyF (Subunit vaccines)

Neha;j;jilg;ghy; cgmyFfs; Nehahf;fpapd; gpwnghUnsjpupahf;fpf;                                              

Fupa Jz;lq;fis kl;Lk; nfhz;bUf;Fk;. ,it thq;fpapdJ ePu;g;gP 

ldj;ij J}z;lf;$bait. njhl;rpd;Nghyp jilg;ghyhdJ> Neha; 

jilg;ghy; cgmyfpw;Fr; rpwe;j cjhuzkhFk;. ,it ePz;lfhyj;                                                      

jpw;Fg; gad;gLj;jf;$bait. Nehahf;fpapypUe;J ngWjpfshfg; ngwg;gl;l 

er;Rf;fis capu;g;gw;w epiyapy; nfhz;bUf;Fk;. cjhuzk; Vw;Gtyp                                                                   

Neha;j;jilg;ghy;> njhz;ilf;fug;ghd; toikahf> KOikahf ePu;g;gPldj; 

ij toq;Ftjw;fhf Neha;jilg;ghy; cgmyF cau; mstpy; kPz;Lk; 

kPz;Lk; toq;fg;gLfpd;wd.

ifj;njhopy;> tptrhak; kw;Wk; Rw;whly; Mfpatw;wpy; Ez;zq;fp 

fspd; cgNahfk;

Ez;zq;fpfs; fz;lwpag;gLtjw;F Kd;ghfNt gy;NtW Nehf;fq;fspw;                  

fhfg; ghupastpy; Ez;zq;fpfs; gad;gLj;jg;gl;Ls;sd. fp.K 6000 tUlq; 

fspd; Kw;gl;l fhyg;gFjpapy; ggpNyhdpaUk; RNkupaUk;  kJtj;ijg; 

gad;gLj;jp mw;fNfhiyj; jahupj;jdu;. Ez;zq;fpfspy; fz;lwpag;gl;lijj;  

njhle;J Fwpg;ghf> 19Mk; E}w;whz;bd; gpw;gl;l fhyg;gFjpapy; Ez;zq;fp 

fspd; J}atsu;g;Gf;fs; czT cw;gj;jpf;fhfg; gad;gLj;jg;gl;ld. 

,jdhy; Ez;zq;fpfspd; gad;ghL kw;Wk; tpisnghUl;fs; njhlu;ghf                            

$bastpy; tpsf;fk; ngwg;gl;lJ. jw;fhyj;jpy;> gy;NtWgl;l njhopw;rhiy 

fspy; njupT nra;ag;gl;l Ez;zq;fpfs; mtw;wpd; juk; Mfpatw;iw                                     

mbg;gilahff; nfhz;L Miyj; njhopy; eltbf;iffs; Nkw;nfhs;sg; 

gLfpd;wd.
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1.	 Ez;zq;fp nraw;ghLfis ,urhadr; nraw;ghLfspw;Fg; gjpyhfg; 

gad;gLj;Jtjpy; cs;s ed;ikfs; :-

yy vspaikahd Nghrizj;Njitfs; mtw;wpd; tsu;r;rpf;Fg;                      

NghJkhdJ.

yy gue;j tPr;rpyhd %yg;nghUl;fis khw;wpaikf;ff; $bait my;yJ 

mDNrgj;jpw;Fl;gLj;jf;$bait.

yy kypthd %yg;nghUl;fisj; njhopw;rhiyapd; Kf;fpa tpis                 

nghUl;fshf khw;wf;$bait

yy ,tw;wpdJ cau; tsu;r;rp tPjk; fhuzkhf> %yg;nghUl;fisf;              

Fiwthd fhyg;gFjpf;Fs; tpisnghUl;fshf khw;wf;$ba jd;ik 

nfhz;ld.

yy tpUk;gj;jf;f tpisnghUl;fisg; ngWtjw;fhf ,tw;wpd;  tsu;r;rp 

epiyikfs; fl;Lg;gLj;jg;glyhk;.

yy njhopw;rhiy KiwfSld; xg;gpLk;NghJ Njitahd ntg;g 

epiy> rf;jp kw;Wk; mKf;fk; Fiwthd epiyikfspy; jhf;fq;fs;             

eilngwf; $bajhf ,Uj;jy;.

yy ,it cau; tpisr;ry; kw;Wk; cau; jdpj;Jtj;jd;ikia> ,jDld; 

njhlu;Ggl;l njhopw;rhiy KiwikfSld; xg;gpLk; NghJ toq;ff;$-

bajhfTs;sd.

yy ,it guk;gupa ifahSiff;Fl;glf; $bajhifahy;> tpisr;ry; 

kw;Wk; cau;tpidj;jpwdhd juj;ij toq;fty;yd.

tpisT cUthf;fj;jpw;Fupa> Ez;zq;fpfspd; mDNrgr; nrad;  

Kiwf;Fupa mbg;gilj; jj;Jtq;fs;

1. 	 Ez;zq;fpf; fyq;fs; <w;W tpisthfg; gad;gLj;jg;glyhk;. 

	 cjhuzk; jdpf;fyg; Gujq;fs;

2. 	 Ez;zq;fpfspd; mDNrg tpisnghUl;fs; <w;W tpisTfshfg; 

gad;gLj;jg;gly; - ,it Kjyhd my;yJ Jizahd mDNrg 

tpisTfshff; fhzg;glyhk;. 

	 Kjyhd tpisTfs; - mw;fNfhy; Fbghdq;fs;

	 Jizahd tpisTfs; - Ez;Zapu;f;nfhy;ypfs;

3. 	 Ez;zq;fpfspd; mDNrgr; nraw;ghLfs; <w;W tpisnghUl;fshfg; 

gad;gLj;jg;glyhk;. 

	 cjhuzk; :-	 capu;g;gupfhuk; (ghu cNyhfg; gupfupg;G)

				   cNyhfg; gpupj;njLg;G  (Cu, Fe) 
				   ehu; ngwy; (ehu; gpupj;njLg;G)
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4.	 gpwg;Gupik uPjpapy; khw;wpaikf;fg;gl;l Ez;zq;fpfs; <w;W tpis 

fisg; ngwg; gad;gLj;jg;gly;.

	 cjhuzk; :-	 tu;j;jf uPjpapy; nehjpaq;fs; jahupg;G 

			     (mikNyR nehjpak;  Aspergillus niger ,Ue;J ngwg;gLk;)		
				   jilg;ghy; hepatitis B
				   XNkhd; (,d;Rypd;)

ifj;njhopy;fspy; Ez;zq;fpfspd; gpuNahfq;fs;

ifj;njhopy; Ez;zq;fpapay; vd;gJ nghUshjhu Kf;fpaj;Jtk; tha;e;j 

tpisnghUl;fis Ez;zq;fpfs; kw;Wk; mtw;wpdJ mDNrgr; nraw;ghL 

fisg; gad;gLj;jpg; ghupastpy; cw;gj;jp nra;jiyf; Fwpf;fpd;wJ.  jw;fhyj; 

njhopEl;gj;Jiw kw;Wk; capu;njhopEl;gKiw tpUj;jpahdJ ifj;njhopy; 

Ez;zq;fpapay; tpupthf;fj;jpy; tpahgfj;ij Vw;gLj;jpAs;sJ. gw;wPupah>                                                                    

gq;fR> my;fh kw;Wk; ituRf;fs; ifj;njhopw;Jiwapy; gad;gLj;jg;gL 

fpd;wd.

ifj;njhopy; Ez;zq;fpapaypy; Ez;zq;fpfs; rpwpanjhU ,urhadj; 

njhopw;rhiyahff; fUjg;gLfpd;wd. ,tw;wpy; gy;NtWgl;l rf;jp ntspNaw; 

Wk; (mtNrgk;) rf;jp cs;nsLf;Fk; (cl;Nrgk;) ,urhadr; nraw;ghLfs;                                                                             

eilngWfpd;wd. ,e;jj; njhopw;rhiyfspDs; %yg;nghUl;fs; tpis 

nghUl;fshf khw;wg;gLfpd;wd. ,jd;NghJ xd;W my;yJ gy gf;f 

tpisTfs; kw;Wk; fopTfs; cUthf;fg;gLfpd;wd. tpisnghUl;fsh 

dit gf;ftpisTfs; kw;Wk; fopTfspypUe;J J}a;ikahf;fw; nraw; 

ghl;bd; %yk; NtWgLj;jf;$bajhff; fhzg;gLfpd;wd. ,jdhy;                                                         

J}a;ikahd njhopw;rhiy tpisnghUl;fisg; ngwf;$bajhf cs;sJ.

Ez;zq;fpfs; kw;Wk; mtw;wpdJ nrad;Kiwfspdhy; cUthf;fg; 

gLk; tu;j;jfg; nghUl;fs; :

1. 	 jdpf;fyg; Gujq;fs;

	 Ez;zq;fpf; fyq;fs; ghupastpy; tsu;f;fg;gl;L> czT Fiwepug;gp 

fshfg; gad;gLj;jg;gLfpd;wd. mjpfsT Gujj;ijf; nfhz;lit.   

,j;jifa fyq;fs; jdpf;fyg;Gujk; vdg;gLk;.

	 cjhuzk; kJtk; Spirulina sp. and Chlorella sp

2. 	 mw;fNfhy; kw;Wk; mw;fNfhy; Fbghdq;fs;

	
C6H12O6 			      2C2H5OH + CO2

Yeast
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Ez;zq;fpfs; ngUk;ghYk; rfy mw;fNfhy; Fbghdtiffspd; jahupg; 

gpy; njhlu;Ggl;lit. cjhuzk; gpau;> itd;> sake fs; kw;Wk; mw;fNfhy;. 

kJtk;>  Saccharomyces cerevisiae     vd;gd  nty;yf;  fiuriy nehjpf;fr; 

nra;tjd; %yk; mw;fNfhy; kw;Wk;  CO2  it cUthf;Fk;.

g+kpapy; 70 % Md mw;fNfhyhdJ nehjpj;jy; %yk; jahupf;fg;gLfpd;wJ. 

fUk;gpypUe;J ngwg;gLk; Rf;FNuhrhdJ gue;jstpy; gad;gLj;jg;gLk;              

nehjpj;jy; fPo;g;gilahFk;. ,ijj; jtpu vspa nty;yq;fs; - jhtuq; 

fspypUe;J ngwg;gLgit kw;Wk; ghw;gz;izf; fopTfs; (dairy waste)                
Mfpatw;iwAk; gad;gLj;jyhk;. 

cjhuzk; :- 

1.	 gpau;	 -	Kisj;j jhdpaj;jpd; nehjpj;jy; %yk; jahupf;fg;gLk;.

2.	 itd;	 -	jpuhl;ir my;yJ nghUj;jkhd goq;fspd; nehjpj;jy; %yk;

3.	 fs;	 -	ghk; kuj;jpd; cupar; rhW cjhuzk; gid> njd;id    

nehjpaj;jpw;F cl;gLk;NghJ

4.	 rhuhak;	 -	ghk; kuj;jpd; cupar; rhW cjhuzk; fUk;G> njd;id

3.	 tpdhfpup cw;gj;jp 

tpdhfpup jahupg;gpy; ,uz;L gbKiwfs; cz;L.

1. 	 mw;fNfhy; nehjpj;jy; - Kisfl;ba jhdpaq;fspy; cs;s nty;yk;> 

ghk; (Palm) jhtuq;fspd; rhW> fUk;Gr;rhW kw;Wk; gor;rhW             

Nghd;wit S. cerevisiae ,dhy; nehjpj;jYf;Fg;gLj;jg;gLfpd;wJ.      

mrw;wpf;fkpy nehjpj;jypy; vjNdhy; gad;gLj;jg;gLfpd;wJ.

2. 	 mrw;wpf;fkpy nehjpj;jy; - mw;fNfhy; nehjpj;jyhy; ngwg;gLk; vjNdh 

yhdJ g+uzkw;w xl;rpNaw;wj;jpw;Fl;gLtjhy; mrw;wpf;fkpykhf khw;w           

kilfpd;wJ. ,J caustpy; fhw;Wf;Fupa nraw;ghlhff; fhzg;gL 

tJld;  Acetobacter  ,dq;fs; kw;Wk;  Gluconobacter  ,dq;fs; gad;g 
Lj;jg;gLfpd;wd.

	
C2H5OH   CH3COOH  + H2O  

mrw;wpf;fkpy gw;wPupah

  

4. 	 ghw;nghUl;fs; cw;gj;jp

ghw;nghUl;fs; ghypdJ nehjpj;jyhy; cw;gj;jp nra;ag;gLfpd;wd. ghyp 

Ys;s ,yw;NwhrhdJ ,yj;jpf;fkpy nehjpj;jy; gw;wPupahtpdhy; ,yj;-

jpf; fkpykhf khw;wg;gLfpd;wJ. ,g;gw;wPupahf;fs; gha;r;ruhf;fj;jpd; NghJ 

mopf; fg;gLfpd;wJ. vdNt ghw;nghUl;fisj; jahupf;Fk; NghJ ,tw;iwr;   

Nru;j;jy; mtrpak;
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cjhuzk; japu; kw;Wk; Nahfl; - ghypy; cs;s ,yf;NwhR (lactose) nty;y 
khdJ fyg;Gf; Fbj;njhif nfhz;l  Lactobacillus bulgaricus kw;Wk;  S. thermo 
philus Mfpatw;wpd; nehjpj;jyhy; ngwg;gLfpd;wJ.  L. bulgaricus  Ritia 

toq;FfpwJ.  Streptococcus  ,dq;fs; Rit kw;Wk; (creamy) jd;ikia 

toq;Ffpd;wJ. ghw;fl;b (cheese) cw;gj;jp Streptococcus sp  ,dq;fs; Penicil 
lium Fy tiffs;

ghw;fl;b (cheese) kw;Wk; gl;lu; cw;gj;jpj; njhopw;rhiyfspd; fopTg;                                                                                  

nghUl;fspypUe;J tu;j;jf uPjpapy; ,yj;jpupfkpyk; (Lactic acid) jahupf;fg; 
gLfpd;wJ. L. bulgaricus ,yw;Nwhir ,yj;jpupf;fkpykhf nehjpj;jy; %yk; 

khw;Wfpd;wJ.

5.	 Nrjd mkpyq;fs;; cw;gj;jp

tu;j;jf uPjpapy; ngUk;ghyhd Nrjd mkpyq;fs; nehjpj;jy; %yk; jahupf;   

fg;gLfpd;wd. nehjpj;jYf; fhd mbg;gilfshf gPw;W}l; kw;Wk; fUk;G 

Mfpatw;wpd; rf;iffs; kw;Wk; Ez;zq;fpahf  Aspergillus niger  gad;gLj; 
jg;gLfpd;wd.

cjhuzk; :- rpj;jpupf;fkpyk; - Rf;FNuhrhdJ Aspergillus niger ,dJ           

nehjpj;jy; jhf;fj;jpw;Fl;gLk; NghJ ngwg;gLfpd;wJ. 

6.	 cNyhfg; gpupj;njLg;G

cNyhfj; jhJf;fspypUe;J Ez;zq;fpfspd; cjtpAld; rpy cNyh                    

fq;fs; gpupj;njLf;fg;gLfpd;wd. ,r;nraw;ghlhdJ ePu;Kiwaupj;jy; vdg;gL                

fpd;wJ. ,jw;Fr; rpwe;j cjhuzkhfj; juk; Fiwe;j cNyhfj;jhJf;fspy; 

,Ue;J nrg;Gg; gpupj;njLg;igf; Fwpg;gplyhk; ,jw;Fupa Vida gpupj;nj Lg;G 

Kiwfs; ,yhgfukhdjy;y Thiobacillus ferrooxidans  MdJ nrg;G ,Uk;G 

kw;Wk; fe;jfk; Nru;e;j jhjpypUe;J nrg;igg; gpupj;njLf;fg;gad;gLj; jg;gLk;. 

70 % MdJ nrg;ghdJ nrg;G fe;jfk; kw;Wk; ,Uk;G nfhz;l jhJf;fsp 

ypUe;J gpupj;njLf;fg;gLtjw;F Ez;zq;fpr; nraw;ghL gad;gLj;jg;gLfpd;wJ.                                                               

ANudpak; jq;fk; kw;Wk; Nfhghy;w; jhJf;fspypUe;J ePu;Kiwaupj;jy; %yk; 

Ez;zq;fpr; nraw;ghl;lhy; Nkw;gb %yfq;fs; gpupj;njLf;fg;gLfpd;wd.

7.	 tpw;wkpd;fs; cw;gj;jp

jdpadJ Fiwepug;gp czTf;fhd tpw;wkpd;fspd; kypthd %ykhdJ 

Ez;zq;fpfshy; toq;ff; $bajhfTs;sJ.

cjhuzk; :-	

tpw;wkpd; B12  –  Pseudomonas sp kw;Wk; Propionibacterium sp>                           
iuNghgpNstpd; - gw;wPupahtpd; nehjpj;jy; cUthf;fg;gLk; 

tpw;wkpd; C - Acetobacter sp  



35 PB

8.	 jilg;ghy; cw;gj;jp /  tf;rpd; cw;gj;jp

tu;j;jfuPjpapy; jilg;ghy; cw;gj;jpf;Fg; gy;NtWgl;l Ez;zq;fpf;Fupa                  

gpwnghUs; vjpupahf;fpfs; gad;gLj;jg;gLfpd;wd. ,it gy;NtWgl;l                                               

Neha;fspw;F vjpuhd capu;g;ghd ePu;g;gPldj;ij cUthf;Ffpd;wd. rpy gpwg; 

Gupik nghwpapayhy; cUthf;fg;gl;l jilg;ghyhFk;. cjhuzk; Hepatitis 
B jilg;ghy;. 

9.	 nehjpaq;fs;

tu;j;jfuPjpapy; Ez;zq;fpfisg; gad;gLj;jpg; gue;jstpy; nehjpaq;fs;               

jahupf;fg;gLfpd;wd.

yy mikNyR Amylase 	 -  Aspergillus niger,  A. oryzae, Bacillus subtilis 

yy Guj;jpNaRf;fs; (Protease) -  A. oryzae

yy ,ypg;NgR (Lipase)	 -  Rhizopus spp

yy ,d;tl;NlR (Invertase)	 -  Saccharomyces cerevisiae

yy nrYNyR (Cellulase)	 -  A. niger

10. 	Ez;Zapu;f;nfhy;ypfs; jahupg;G

Ez;zq;fpfspd; mjpfsT Kf;fpaj;Jtkhd Jizahd mDNrg tpis  

nghUl;fs; Ez;Zapu;nfhy;ypfshFk;. jw;NghJtiu ngUk;ghyhd Ez;Z 

apu;f; nfhy;ypfs;> Ez;zq;fpfspd; nehjpj;jy; %yk; cUthf;fg;gLfpd;wd.

yy nuw;whirf;fpspd; (Tetracycline) 	 : S. aureofaciens 

yy ngd;rpypd; (Penicillin)			   : Penicillium chrysogenum 
yy ];nug;Nwhikrpd; (Streptomycin)	 : Streptomyces griseus

11. 	XNkhd;fs;

a) 	 kdpj ,d;Rypd; 

,d;Rypd; toikahf tpyq;fpd; rijapapypUe;J gpupj;njLf;fg;gLfpd;wJ. 

,Ug;gpDk; ,k;Kiw nryT $baJld; Njitiag; g+u;j;jp nra;a Kbahj 

jhfTk; fhzg;gLfpd;wJ. jw;NghJ ,d;RypdhdJ gpwg;Gupik uPjpapy; khw;wp 

aikf;fg;gl;l E. coli kw;Wk; S. cerevisiae Mfpatw;iwg; gad;gLj;jp kypthf 

cw;gj;jp nra;ag;gLfpd;wJ. ,e;j ,d;RypdhdJ kdpj ,d;Rypdpw;Fr; rkdh 

dJ. 
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b)	 kdpj tsu;r;rp XNkhd;fs; 

Muk;gj;jpy; tpyq;fpypUe;J tUtpf;fg;gl;l XNkhd;fs; kdpj tsu;r;rp XNkh 

dpw;Fg; gjpyPlhfg; gad;gLj;jg;gl;ld. ,it kpfTk; Fiwthd tpidj;-

jpwdhdit. gpwg;Gupik nghwpapay; %yk; khw;wpaikf;fg; gl;l E. coli  
,idg; gad;gLj;jp jw;NghJ ngupastpy; ,t; XNkhd;fs; cw;gj;jpahf;fg; 

gLfpd;wd.

12.	 Cwitj;jy; 

Cwitj;jy; nraw;ghlhdJ itukhd jz;Lfs; my;yJ jhtug;gFjpfs; 

Fwpg;ghf njd;de;Jk;G my;yJ fapW Nghd;wtw;wpYs;s ehu;fs; ,sFk; 

/ jsu;tilAk; njhopw;ghlhFk;. jhtug;gFjpfs; mtw;wpd; jd;ikiag;             

nghWj;J NtWgl;l fhyg;gFjpapy; ePupDs; Cwitf;fg;gLfpd;wd. gy;NtW 

rhjp gw;wPupahf; Fbj; njhiffs; ,r;nraw;ghl;by; fhw;Ws;s kw;Wk;                 

fhw;wpd;wpa epiyikfspy; gq;Nfw;fpd;wd. gw;wPupahf;fshy; Ruf;fg;gLk;  

nehjpaq;fs;  cjhuzk; ngf;upNdRf;fs; Nghd;wit ehu;fs; ,sFtjw;Fg; 

gad;gLj;jg;gLfpd;wd.

13.	 capu;thA cw;gj;jp 

Nrjdf; fopTfspd; fhw;wpd;wpa gpupifahf;fj;jhy; cUthf;fg;gLk; NtWgl;l 

thAf;fs; capu;thA vdg;gLfpd;wJ. gpupe;jopr; nra;ag;gLk; mbg;gilapd; 

jd;ikapy; ngwg;gLk; capu;thA jq;fpAs;sJ. mkpyk; gpwg;gpf;Fk; gw;wP 

upahtpd; njhopw;ghl;lhy; Nrjdf; foptpypUe;J fhgdPnuhl;irl;L kw;Wk; 

IjurDk; ngwg;gLfpd;wJ. ,NjNtis nkNjd; gpwg;gpf;Fk; gw;wPupahtpdhy; 

nkNjd;thA cUthf;fg;gLfpd;wJ.

14.	 capu; - vupnghUs; cw;gj;jp

ngw;Nwhypaj;ij mbg;gilahff; nfhz;l vupnghUs; tpepNahfkhdJ               

tpiy$baJk; rpy Ntisfspy; epr;rakw;wJkhFk;. ,jdhy; kPsg; GJg; 

gpf;ff;$ba gpujpaPl;L vupnghUs;fshd vjNdhy;> gpa+w;wNdhy;> capu;Bry; 

kw;Wk; capu;thA vd;gtw;wpy; mjpfsT ftdk; nrYj;jNtz;baJ mtrp 

akhdjhFk;. gpNurpy; ehl;by; ghupastpy; vjNdhy; jahupg;gpw;fhff; fUk; 

gpidf; fPo;g;gilahff; nfhz;L nehjpj;jy; jhf;fj;jpy; <LgLk; Ez;zq; 

fpfs; gad;gLj;jg;gl;L cUthFk; vjNdhy; vupnghUs; %ykhfpd;wJ. 

gpwg; Gupikg; nghwpapay; njhopEl;gk; %yk; khw;wpaikf;fg;gl;l gw;wPupahf; 

fisg; gad;gLj;jp vjNdhy; kw;Wk; gpa+w;wNdhy; Nghd;wit nrYNyhRg; 

gjhu;j;jq;fshd ituk;> fopTf;fljhrp (wastepaper) vd;gtw;iwg; gad;gL-

j;jpj; jahupf;fg;gLfpd;wd. Ez; - my;fhf;fisg; gad;gLj;jp capu; - Bry; 

jahupf;Fk; nraw;ghL njhlu;ghfg; gy;NtW Ma;Tfs; Kd;ndLf;fg;gl;L 

tUfpd;wd.



37 PB

15.	 ntJg;gfg; nghUl;fs;

ghz; jahupg;gpw;fhfg; gpire;j khtpy; (dough) cs;s nty;yq;fs;                       

S. cerevisiae vdg;gLk; bakers’s yeast ,dhy; nehjpj;jYf;F cl;gLj;jg;gLfp 

d;wJ. ghz; jahupg;gpd;NghJ eilngWk; nehjpj;jw; nraw;ghl;bd; Kjyh 

tJ nraw;ghL fhgdPnuhl;irl;bdJ cw;gj;jpahFk;. gpire;j khthdJ                    

jhdpaq;fshy; Mf;fg;gl;l kh Fwpg;ghf NfhJik kw;Wk; xUtifj;                                                        

jhdpak; - fk;G> muprp Nghd;wtw;iwf; nfhz;lJ. gpire;j khtpDs;                   

rpiwg;gLj;jg;gl;l fhgdPnuhl;irl;lhdJ Ntfitf;Fk;NghJ Vw;gLk; mKf; 

fj;jpdhy; nghq;FtJld;> cl;gFjp nkd;ikahd ,ioaikg;igAk;             

ngWfpd;wJ.

#oy; Kfhikj;Jtj;jpy; Ez;zq;fpfspd; gpuNahfq;fs;

ifj;njhopy; kw;Wk; tptrhaj;jpy; ntsptplg;gLk; NtWgl;l ,urhadg; 

gjhu;j;jq;fs;> ,aw;ifahfg; gpupe;jopa Kbahjitahff; fhzg;gL                       

fpd;wd. (cjhuzk;) gpsh];upf; xU njhFf;fg;gl;l gjhu;j;jkhFk;. ,J 

capu;Kiwapy; gpupe;opaKbahjJ. gPilehrpdpfspd; kPjpfs; (cjhuzk;) 

ghu cNyhfq;fs;> DDT Nghd;w g+r;rpf;nfhy;ypfs;> 2.4 D Nghd;w fis 

nfhy;ypfs; Mfpait gpupj;jopa Kbahj my;yJ Ez;zq;fpfshfg;                   

(kpfTk; nkJthf) gpupj;jopaf;$ba Vida ,urhadg; gjhu;j;jq;fsp-

w;F cjhuzq;fshFk;. ,it kz;zpy; ePz;lfhyk; epiyj;jpUg;gjdhy;;                 

jiuf;fPohd ePUld; fye;J tpLfpd;wJ.

1.	 capu;g;gupfhuk; (Bioremediation)

capu;g;gupfhuk; vd;gJ xU njhopEl;gk;. ,q;F capu; mq;fpfisg;             

gpuNahfpj;J khrhf;fpfis mfw;Wk; my;yJ gpupifailar; nra;Ak; my;yJ 

er;Rj;jd;ik ePf;Fk;njhopEl;gk; capu;gupfhuk; vdg;gLk;. kz;zpy; capu; 

gupfhur; nraw;ghL ,aw;ifahf eilngWfpd;wJ. ngUk;ghyhd re;ju;g;gq;                                                                      

fspy; Ez;zq;fpfs; capu;gupfhur; nraw;ghl;ilg; gad;gLj;Jfpd;wd. 

khrile;;j kz; kw;Wk; ePu; Ez;zq;fpfspd; tsu;r;rpapdhy; capupd  

gpupe;jopif my;yJ capu; Kiwapy; khrhf;fpfspd; ePf;fk; J}z;lg; 

gLfpd;wJ. khrile;j gFjpfspypUe;J Fwpg;gpl;l khrhf;fpfis ePf;Ft-

jw;Fj; njupT nra;ag;gl;l jd;ikfisf; nfhz;l Ez;zq;fpfs; my;yJ 

njupT nra;ag;gl;l jd;iknfhz;L gpwg;Gupik uPjpapy; khw;wpaikf;fg;gl;l 

Ez;zq;fpfs; gad;gLj;jg;gLfpd;wd.

jw;NghJ capu;g;gupfhukhdJ> 

yy vz;nza;r; rpjwy;fs;> er;R cNyhff; fopTfs;> mghafukhd Nrjdf; 

fopTfs; Nghd;wtw;iwf; nfhz;l jiu kw;Wk; ePu; ,t;thW gupfupf;fg; 

gLfpd;wJ.
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yy czT gjg;gLj;jy; njhFjpfs; kw;Wk; ,urhadg; nghwpj; njhFjpfspy; 

,Ue;J tUk; fopTePiug; gpupe;jopar; nra;tjw;Fg; gad;gLj;jg;gLfp-

d;wJ.

2.	 jpz;kf;fopT Kfhikj;Jtk; / gupfupg;G (Solid waste treatment)

	 tPLfspypypUe;J ntspNaWk; fopTfspd; Njf;fk; #oYf;F kw;Wk;  

Rfhjhu epiyikfspw;Fg; gpur;rpidfis Vw;gLj;Jfpd;wJ. fopTg;                 

gupfupg;gpy; fopthdJ fhw;Ws;s kw;Wk; fhw;wpd;wpa epiyikfspy;  

gpupe; jopar; nra;ag;gLfpd;wJ. $l;LUthf;fk; vd;gJ (Composting) 
fhw;Ws;s NghJ gpupifahf;fk; nra;tjhFk;. ,jd; Kbtpy; fopthdJ 

cf;fy;  Nghd;w cWjpahd tpshthfpd;wJ. 

	 tPl;Lf; fopTfs; ngUk;ghYk; ngupa neUf;fkhd Fg;ig NkLfshff; 

Ftpf;fg;gl;L. fhzp epug;Giff;fhfg; gugg;gLfpd;wd ,J fhw;wpd;wpa 

epiyikfspy; eilngWfpd;wJ. rpy re;ju;g;gq;fspy; fhw;wpd;wpa gpup 

ifahf;fj;jpy; nkNjdhf;Fk; gw;wPupahf;fs; <LgLk; re;ju;g;gq;fspy; 

gf;f tpisthf nkNjd; thA cUfhf;fg;gLk;. ,J kpd;rhuk; my;yJ 

,aw;if thA ngwg; gad;gLj;jg;glyhk;.

tptrhaj;Jiwapy; Ez;zq;fpfspd; gpuNahfk;

Ez;zq;fpfs; tptrhaj;jpy; gy;NtWgl;l gpuNahfq;fspy; gad;gLj;jg;g 

Lfpd;wd. Fwpg;ghf tpisr;riy mjpfupj;jy; iejurd; nghRguR mfj;J 

wpQ;riyf; $l;Ljy; gPilfspw;fhd vjpu;ghw;wy; kw;Wk; Neha;f;fhd tul;rp> 

jhq;Fk; jd;ik Nghd;wtw;Wf;fhd rfpg;Gj; jd;ik Nghd;wit

1.	 capu;tskhf;fpfs;  (Bio-fertilizers) 

jhtu tsu;r;rp kw;Wk; tpUj;jpf;Fj; Njitahd kz;zpy; fhzg;gLk;                

gpujhdkhd vy;iyg;gLj;Jk; Nghrizf;$Wfs; iejurd; kw;Wk; nghRg 

urhFk;. vdNt ,urhad tskhf;fpfis kz;zpy; gpuNahfpf;Fk;NghJ                                                                       

iejurd; kw;Wk; nghRguR Nghd;w Nghrizf; $Wfspw;Fupa capupaw; 

Njit (bioavailability) Nkk;gl (mjpfupf;f) $bajhf ,Uj;jy; Ntz;Lk;.                                                                          

vdpDk; njhFf;fg;gl;l grisfspd; $bastpyhd (nrwpthd ghtidahdJ 

Rw;whly; gpur;rpidfis Vw;gLj;Jfpd;wJ. cjhuzkhf kz; kw;Wk; ePupdJ                                                       

jd;ik ,of;fg;gLjy;.  Ez;zq;fpfisg; gapuply; njhFjpfspw;Fr; (crop-
ping systems) Nru;f;Fk; NghJ iejurd; kw;Wk; nghRguR %yfq;fspd; 

capupdtpaYf;Fupa fpilf;Fk; jfT njhlu;ghf mjpfsT ftdk; nrYj;-

jg;gly; Ntz;Lk;.
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a)	 nghRg;Ngw;wpidf; fiuar; nra;Ak; gw;wPupah kw;Wk; Ntu;g;g+rzf; $l;lk;

	 rfy jhtu Nghrizf; $WfspYk; nghRgurhdJ gpujhd kl;Lg;gLj; 

Jk; / vy;iyg;gLj;Jk; $whFk;. jfTs;s ve;j xU kz; tifapYk;                                                          

fhzg;gLk; capupdtpaYf;Fupa fpilf;Fk; jfTs;s msthdJ Gwf; 

fzpf;fj;jf;fJ. (kz;zpw;F kpff;Fiwe;jsTs;s nghRguR Nru;f;fg; 

gl;lhYNk jhtu tsu;r;rpf;F mJ NghJkhdJ. (kpff; Fiwe;jsT 

nghRguR jhtu tsu;r;rpf;Fg; NghJkhdJ). kz;zPu; fiurypy; 

nghRguRfiuAk; jpwdhdJ nghRguR - fiuf;Fk; gw;wPupah kw;Wk; 

Ntu;g;g+rzf;$l;lq;fspd; njhopw;ghl;lhy; mjpfupf;fg;gLfpd;wJ. Nkw; 

gb gw;wPupah kw;Wk; gq;fRfs; Nrjd mkpyq;fisr; Rue;J nghRguR 

kw;Wk; nghRguR mad;fSld; Nru;f;fj;jf;f fw;wad;fs; Mfpatw;iwf; 

fiuj;Jg;  nghRguir  kz;zPu; fiurypDs; tpLtpf;fpd;wd. jw;NghJ 

tu;j;jf uPjpapy; tbtikf;fg;gl;l Ez;Zapu;f;Fupa cau; tskhf;fpfs; 

re;ijfspy; fpilf;fg; ngWfpd;wd.

b)	 iejurd; gjpf;Fk; Ez;zq;fpfs;

	 capu;Kiwf;Fupa ierurd; gjpj;jy; nraw;ghl;by; tspkz;lyj;jpYs;s 

%yf;$w;W iejurdhdJ Ez;zq;fpfspd; njhopw;ghl;lhy; iejurdpy;                                

fiuaf;$ba epiyf;F khw;wg;gLfpd;wJ. ,t;thW fiuaf;$ba                                        

epiyf;F khw;wg;gl;l ierjudhdJ jhtuq;fshy; Neubahf my;yJ 

nghUj;jkhf fiuaf;$ba tbtq;fspw;F khw;wg;gl;L jd;kakhf;fg; 

gLfpd;wJ. 

cjhuzk; :		xd;wpa tho;tpw;Fupa iejurd; gjpj;jy;

yy Rhizobium sp. mtiuf; FLk;g jhtuq;fSld; neUq;fpa                                                

njhlu;igf; fhl;Lk; gjpf;fg;gl;l iejurdhd     

jhtuk; ,wf;Fk; NghJ kz;zpy; tpLtpf;fg;gLk;. 

,jdhy; Vida jhtuq;fspw;F iejurd; fpilf;Fk;                                                   

epiyik Vw;gLk;. NtWgl;l iuNrhgpak; cl;GFj;-

jpfs; (inoculations) tu;j;jfj;Jiwapy; fpilf;ff; 

$bajhfTs;sJ.

yy iejurd; gjpf;Fk; raNdhgf;wPupah 

	 cjhuzk; : Anabaena sp ePu;g;gd;dkhfpa Azolla. Tld; 
xd;wpa tho;itf; fhz;gpf;Fk; ,e;epiyikahdJ 

gy ehLfspy; new;gapu;r;nra;ifapy; ntw;wpfukhfg; 

gad;gLj; jg;gLfpd;wJ.

yy RahjPd iejurd; gjpj;jy; 

yy RahjPdkhf iejurd; gjpf;Fk; gw;wPupahtd Azoto 
bacter mjpfsthd nrwptpy; NtUU tyaj;jpy; (rhi 
zosphere.) fhzg;gLfpd;wJ.
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c)	 jhtu tsu;r;rpia Cf;Ftpf;Fk; gw;wPupah

	 jhtu Ntu; tyaj;jpy; fhzg;gLk; ngUk;ghyhd Ez;zq;fpfs; jhtu 

tsu;r;rpia Cf;Ftpf;Fk;. gjhu;j;jq;fis cUthf;Fk; (cjhuzk;) 

xl;rprd; Nghd;w gjhu;j;jq;fs;> (,d;Nlhy; - 3 mrw;wpf;fkpyk;)                  

irw;Nwhifdpd;fs;. ,j;jifa gw;wPupahf;fspw;F cjhuzkhFk;.

	 xl;rprid cUthf;Fk; gw;wPupahf;fs; :

	 Pseudomonas putida,
	 P. fluorescens
	 cytokinins cUthf;Fk; gw;wPupahf;fs; :

	 Azotobacter sp.
	 Rhizobium sp.
	 B. subtilis
	 P. fluorescens:
	 Gibberellin cUthf;Fk; gw;wPupahf;fs; :

	 Acetobacter sp.
	 Azospirillum sp.
	 (,g;ngau;fs; ghlkhf;f Ntz;ba mtrpakpy;iy)

2. 	 capu; gPilnfhy;ypfs; / capu; fl;Lg;ghl;Lf; fhuzpfs; (Bio Control        
Agents (BCA)) 

	 mjpfstpyhd gPilf;nfhy;ypfspd; ghtidahdJ kf;fspw;F mghaf 

ukhd tpisTfis Vw;gLj;Jk;. ,j;jifa gPilnfhy;ypfspy; kPjpfs; 

czT  kw;Wk;  Rw;whlypy; epiyj;jpUf;Fk;. ,k;kPjpfspd; er;Rj; 

jd;ikahdJ Fwp g;gpyf;fw;w mq;fpfspw;Fg; ghjpg;ig Vw;gLj;Jk;. NkYk; 

msTf;fjpfkhd gPilf;nfhy;ypg; gad;ghlhdJ gPilf;nfhy;ypfspw;F 

vjpu;g;ghw;wy; nfhz;l gPilfis cUthf;Fk;. vdNt njhFf;fg;gl;l 

,urhadq;fisg; gPilf;nfhy;ypfshfg; gad;gLj;J tjw;F #oy;Nea  

kpf;f Fiwthd er;Rj;jd;ik nfhz;l khw;W topfs; Njitg;gLfp-

d;wd. ,aw;ifahff; fhzg;gLk; Ez;zq;fpfisg; gad;gLj;jpg; gPil 

fisAk; Neha;fisAk; fl;Lg;gLj;jyhk;. jw;NghJ gy gapu;j; njhFjpf-

spw;Fg; gad;gLj;jf;$bathW tu;j;jf uPjpapy; rpy Ez;zq;fp ,urha 

dq;fs; fpilf;fg;ngWfpd;wd. ,it g+r;rp Nehahf;fpg; gq;fRf;fs; gw;wPup   

ahf;fs; kw;Wk; ituRf;fs; vd;gtw;iw cs;slf;Ffpd;wd.

yy g+r;rp Nehahf;fpg; gq;fRf;fs; (Entomopathogenic fungi) ,j;jifa gq;f 

Rf;fs; gue;j tPr;Rf;Fupa g+r;rp fspy; njhw;Wjiy Vw;gLj;jp ,wg;ig 

cUthf;Fk;. ,it gq;fR - g+r;rpnfhy;ypfs; (myco-insecticides)
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yy g+r;rp Nehahf;fpg; gw;wPupah (Entomopathogenic bacteria) Bacillus thuring-
iensis

ngUk;ghyhd g+r;rpf;Flk;gpfspw;Fg; g+r;rpnfhy;ypahfTk; er;Rj;jd;ikah-

fTk; fhzg;gLk;. gw;wPupahthy; cUthf;fg;gLk; Gujg;gspq;Ffs;> g+r;rpfspd; 

Flk;gpfspdhy; cl;nfhs;sg;gLk;NghJ Flk;gpfspw;F er;rhfpd;wd. ,e;j 

er;R Bt eQ;R vdg;gLfpwJ. cs;nsLj;jjpd; gpd;du; eQ;rhdJ fiue;J 

Flk;gpapd; cjur;Rtl;ilg; gFg;gilar; nra;fpd;wJ. ngUk;ghyhd capu; 

gPilnfhy;ypfs; jw;NghJ Bt mbg;gilapy; tbtikf;fg;gLfpd;wd. 

3.	 $l;nlUthf;fk; 

	 Ez;zq;fpfspd; gpupifahf;fw; nraw;ghl;bdhy; jhtu kPjpfs; ,aw;if 

ahf cf;fyhf;fg;gLk;. nraw;ghL $l;nlUthf;fk;; vdg;gLk;. 

	 Ez;zq;fpfspd; fyg;Gf; Fbj;njhiffshy; ntg;gkhd <uypg;ghd 

fhw;Ws;s epiyikfspd; fPo; Nrjdg;gjhu;j;jq;fspd; gpupifahf;fk;  

eilngWfpd;wJ. 

	 $l;nlUthf;fk; eilngWk; njhFjpfspy; Muk;gj;jpy; ntg;gehb gw;wPup 

ahf;fspd; njhopw;ghL eilngWk;. ,jdhy; ntg;gepiyahdJ  $l;nlUf;                                                                      

FtpaspDs; njhlu;e;Jk; 55 - 60 °C.  tiu mjpfupf;Fk;. ,jd; tpisthy; 

rpyehl;fspw;F gpupifahf;Fk;  nraw;ghl;by; ntg;gehb gw;wPupahf;fspd; 

njhopw;ghL Kidg;ghff;  fhzg;gLk;. ehl;fs; nry;Yk; NghJ ntg;g 

epiyahdJ FiwtilAk;NghJ ntg;gehb gw;wPupahf;Fbj;njhifah 

dJ ,ilehl;lKs;s gw;wPupah Fbj;njhifahy; khw;wPL nra;ag;gL 

fpd;wJ. ,r;nraw;ghlhdJ <uypg;G kw;Wk; Xl;rprid tpepNahfpg;gjD}

lhf mjpfupf;fg;glyhk;. ,r;nraw;ghlhdJ  Ftpaiyf; fpsWtjD}

lhf Vw;gLfpd;wJ. ,jw;F Nkyjpfkhfg; gw;wPupahf;fs; Ez;zq;fpfs; 

cjhuzkhf  gq;fRf;fs; mf;upNdhik rpw;wp]; kw;Wk; Gul;NlhNrhth 

Nghd;witAk; Nrjdg;nghUl;fspd; gpupifahf;fj;jpw;F cjTtjd;%yk; 

$l;nlUthf;fj;ij cUthf;Ftjpy; gq;fspg;Gr; nra;fpd;wd.

kz; Ez;zq;fpfspd; jd;ik> guk;gy; kw;Wk; tfpghfk;

kz;Ez;zq;fpfspd; tsu;r;rpf;F kz;zhdJ NghjpasT ngsjpf kw;Wk; 

,urhadr; #oiy toq;Ffpd;wJ. ,ltrjp> Nghrizf;$Wfs;> fdpAg; 

Gf;fs;> gpupifaile;j Nrjdg;gjhu;j;jq;fs;> ePu; mj;Jld; thAf;fshff;               

fhgdPnuhl;irl;> xl;rprd; kw;Wk; iejrud; Nghd;wit toq;fg;gLfpd;wd. 

kz;zpDs; rpy nrd;upkPw;wu;fs; Moj;jpy; NtWgl;lstpy; xl;rprd;> <uypg;G> 

xsp kw;Wk; Nghriz fhzg;gLtjhy; kz; Ez;zq;fpfspd; gy;tifik 

mjpfupj;Js;sJ. 
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kz;zpd; Nky; rpy nrd;upkPw;wu; gFjpahdJ kpf mjpfstpy; gw;wPupah 

Fbj;njhifiaf; nfhz;Ls;sJ. Mok; mjpfupf;Fk;NghJ Ez;zq;fp 

fspd; vz;zpf;if Fiwtilfpd;wJ. kz;Ez;zq;fpg; guk;gypy;  

gpujhdkhf fhzg;gLgit gw;wPupahf;fshFk;. ,ijj;jtpu gq;fRf;fs;>  

my;fhf;fs;> GNuhl;NlhNrhthf;fs; kw;Wk; mf;upNdikrpw;up]; Ngupuhl;rpak;  

gw;wPupahtpDs; cs;slq;Fk;  mq;fj;jtu; vdpDk; ,tw;wpd; rpwg;Gj;jd;ik 

fhuzkhf ,it NtWgl;ljhff; Fwpg;gplg;gLfpd;wd. rpf;fyhd Nrjd 

Nru;it fspd; gpupifahf;fj;jpy; Ez;zq;fpfs; gpujhd gq;F tfpg;gNjhL 

capu;Gtp ,urhad tl;lq;fspy; %yfq;fspd; Row;rpapYk; <LgLfpd;wd. 

jkJ mD Nrgj; Njitiag; g+u;j;jp nra;tjw;fhd %yfq;fis xl;rp 

Naw;wk; kw;Wk; jho;j;jyilar; nra;fpd;wd.

1.	 fdpg;nghUshf;fk;

	 gw;wPupah kw;Wk; gq;fRf;fs; jkJ fyg;Gw nehjpaq;fisg; gad;gLj;jp 

jhtu kw;Wk; tpyq;F kPjpfisg; gpupifahf;fk; nra;jy; fdpg; nghUsh-

f;fk; vdg;gLk;. ,e;j nehjpaq;fspd; cjtpapdhy; rpf;fyhd Nrjdg; 

gjhu;j;j q;fshf (cjhuzk;) fhgdPnuhl;irl; kw;Wk; ePuhfk; cilf;fg; 

gLfpd;wJ. ,r;nraw;ghlhdJ jhtug;Nghriz %yq;fspd; ,Uf;if 

kw;Wk; kPs;Row; rpf;F mtrpakhd nraw;ghlhfpd;wJ.

	 fdpg;nghUshf;fk; gpd;tUk; topfspy; cjTfpd;wJ.

1. 	g+kpapypUe;J jhtu kw;Wk; tpyq;F kPjpfis mfw;Wtjhy; Vida 

mq;fpfs; capu;tho top rikf;fpd;wJ.

2.	 g+kpapy; kl;Lg;gLj;jg;gl;l mstpy; fhzg;gLk; %yq;fspd; kPs;Row;rp

2.	 fhgd; tl;lj;jpy; Ez;zq;fpfspd; gq;F

	 rfy mq;fpfSk; ngUkstpy; Nrjdr; Nru;f;ifahff; fhgidf; nfhz; 

Ls;sJ. nrYNyhR> khg;nghUs; Gujk; kw;Wk; nfhOg;G Mfpatw;wpy; 

fhzg;gLk;.

yy fhgd; tl;lj;jpd; gpujhd KjyhtJ epfo;T xspj;njhFg;ghFk;. ,jd; 

%yk; tspkz;ly mNrjd fhgdPnuhl;irl;lhdJ jho;j;jg;gl;Lr;       

Nrjdr; Nru;itahf xspj;njhFg;G mq;fpfspy; cUthf;fg;gL                                                            

fpd;wJ. xspj;jw;Nghrzpfshfj; jhtuq;fs; raNdhgw;wPupahf;fs; my; 

fhf;fs; kw;Wk; xspj;njhFg;Gg; gw;wPupahf;fs; cjhuzq;fshfpd;wd. 

,it #upaxspapypUe;J rf;jpiag; ngw;Wf; fhgdPnuhl;irl; gjpf;fp-

d;wd.

yy ,urhadg; gpwNghrzpfis tpyq;Ffs; kw;Wk; GNuhl;NlhNrhthf;fs; 

jkJ fhgd; Njitiag; ngw;Wf; nfhs;tjw;fhfj; jw;Nghrzpfshy; 

cUthf;fg;gLk; Nrjd Nru;itfspy; jq;fpapUf;Fk;
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yy jw;Nghrzpfshy; fhgdPnuhl;irl;bypUe;J gjpf;fg;gLk; fhgdhdJ 

czTr; rq;fpyptopahfj; jho;Nghriz kl;lj;jpy; cs;s mq;fpfspyp 

Ue;J cau; Nghriz kl;lj;jpYs;s mq;fpfspw;Ff; flj;jg;gLfpd;wJ.

yy jw;Nghrzp kw;Wk; ,urhad gpwNghrzpfs; gjpf;fg;gl;l fhgdpd xU 

gFjpiar; Rthrj;jpd;%yk; fhgdPnuhl;irl; tspkz;lyj;jpw;Fs; tpLtpf; 

fpd;wd. ,f; fhgdPnuhl;irl;lhdJ kPz;Lk jw;Nghrizfspw;Ff; fpilf; 

ff; $bajhfpd;wJ.

yy ,urhad gpwNghrzpfspy; rkpghlilahj czthdJ kykhf #oYf;F                                                                  

ntspNaw;wg;gLfpd;wJ. ,J kz; Ez;zq;fpfshy; gpupifahf;fk; nra;ag; 

gLfpd;wJ.

yy Nkw;gb nraw;ghLfshy; ntspNaw;wk; (Rthrk;> kyePf;fk;) fhgd;                   

jtpu;e;j vQ;rpa fhgdhdJ tpyq;Ffs; ,wf;Fk;tiu mtw;wpy; fhzg;gLk;. 

tpyq;Ffs; cl;gLk;NghJ fhgdPnuhl;irl;lhdJ tspkz;lyj;jpw;F                                                       

kPsTk; jpUk;Gk; / kPsr; nry;Yk;.

yy Ez;zq;fpfisg; gw;wPupahf;fs; kw;Wk; gq;fRf;fs; gpujhdkhfr; Nrjdg; 

gjhu;j;jq;fspd; gpupifahf;fj;jpy; ngUk; tfpghfk; tfpf;fpd;wd.

yy capupdtpaYf;Fupa fpilf;Fk; nkNjd; thA kw;Wk; fhgd;tl;lj; 

njhlu;Gld; Ez;zq;fpfspd; tfpghfk; gpujhdkhdJ. rKj;jpug;gbTfs; 

ngUkstpy; nkNjd; thAitf; nfhz;Ls;sd. ,Ug;gpDk; ,J tsp 

kz;lyj;ij miltjw;F Kd;G 80% tPjkhd nkNjdhdJ rKj; 

jpuj;jpDs; cs;s nkNjd; Nghrizahsu;fshd Ez;zq;fpfspdhy; 

Efug;gLfpd;wjdhy; gpwg;gpf;fg;gLfpd;wJ. 

yy NkNy Fwpg;gpl;bUg;gpDk;> rKj;jpuj;jpd; Moj;jpy; fhzg;gLk; nkjNdh 

thf;f gw;wPupahthdJ mjpfsT nkNjid khwhJ nfhz;Ls;sJ. 

3.	 iejurd; tl;lj;jpy; Ez;zq;fpfspd; tfpghfk;

	 rfy mq;fpfspYk; Gujj;njhFg;G epa+f;fpspf;fkpy njhFg;G kw;Wk; 

Vida iejurd; nfhz;l gjhu;j; jq;fspd; njhFg;gpw;fhf iejurdpd;                                                                

Njit Vw;gLfpd;wJ. tspkz;lyj;jpy; 80% %yf;$w;W iejurd; 

fhzg;gLfpd;wJ. ,J mq;fpfspw;F capupdtpaYf;Fupa fpilf;Fk; jf 

tpy; fhzg;gLtjpy;iy. ,jdhy; ,t;tspkz;ly iejurdhdJ capup 

dtpaYf;Fupa fpilf;Fk; jfT  nfhz;l iejurdhf khw;wg;gly; 

Ntz;Lk;. rpy $l;l Ez;zq;fpfs; thAepiy iejurid  (cjhuzk;) 

mNkhdpah iej;jpNuw;W> iej;jpNuw;whf khw;wf;$bait. vdNt g+kp 

apy; fhzg;gLk; ieju rdhdJ tspkz;lyk; kw;Wk; mq;fpfspD}lhf 

tl;lg;ghijapy; nry;fpd;wJ. iejurd; tl;lj;jpy; 4 gpujhd gbfs; 

fhzg;gLfpd;wd.
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	 1. mNkhdpahthf;fk;

	 2. iej;jpNuw;whf;fk;

	 3. iejurd; ,wf;fk;

	 4. iejurd; gjpj;jy;

mNkhdpahthf;fk; (Ammonification)

90 %  ,w;Fk; mjpfkhd Nrjd iejurd; kz;zpy; Gujq;fshff; fhzg;gL 

fpd;wd. ,we;j jhtu kw;Wk; tpyq;Ffspdhy; ,d;W ngwg;gLk; Gujq;fs; 

Ez;zq;fpfshy; Ruf;fg;gLk;. fyj;jpw;Fg; Gwk;ghd Gujg;gpupnehjpaq;                                 

fshy; gpupifahf;fk; nra;ag;gl;L mkpNdhmkpyq;fshf khw;wg;gL                                                                      

fpd;wJ. ngwg;gLk; mkpNdhmkpyq;fs; Ez;zq;fpf; fyq;fspDs; cs;nsLf;                      

fg;gLk;. ,jd;NghJ mkpNdhmkpyq;fspy; mikNdh $l;lkhdJ mNkhdp 

ahthf khw;wg;gLk;. <uypg;ghd kz;zpy;  mNkhdpahthdJ ePupy; fiue;J                                                                       

mNkhdpak; madhf khw;wkilAk;. ,t; mNkhdpak; madhdJ                              

jhtuq;fshYk; kw;Wk; kz;Ez;zq;fpfshYk; gad;gLj;jg;gLk;. tuz;l                     

kz;zpy; cs;s mNkhdpahthdJ tspkz;lyj;jpw;Fs; nry;fpd;wJ.

iej;jpNuw;whf;fk; (Nitrification)

mNkhdpak; madpYs;s iejurdpd; xl;rpNaw;wj;jhy; iej;jpNuw;W mad; 

cUthjy; iej;jpNuw;whf;fk; vdg;gLk;. ,r;nraw;ghL kz;zpy; thOk; 

ierurdhf;Fk; gw;wPupahf;fspdhy; ,U gbfspy; eilngWk;.

KjyhtJ gbapy; - Nitrosomonas mNkhdpah madhdJ iej;jpNuw;whf 

xl;rpnaw;wg;gLfpd;wJ.

NH4  
+ NO2

-
Nitrosomonas

,uz;lhtJ gbapy; - Nitrobacter MdhJ iej;jpiuw;iw iej;jpNuw;whf 

khw;Wfpd;wJ.

NO2- NO3
-

Nitrobacter

iejurd; Njitfspw;fhfj; jhtuq;fs; iej;jpNuw;iwj; jkJ %ykhfg; 

gad;gLj;Jfpd;wd. vdNt Ez;zq;fpfshy; jhtuk; kw;Wk; tpyq;fpw;Ff; 

fpilf;fg;ngWfpd;wJ.

iejurd; ,wf;fk; (Denitrification) 

tspkz;ly xl;rprd; ,y;yhj re;ju;g;gq;fspy; rpy Ez;zq;fpfs; iej;jp                                                                   

Nuw;iwj; jho;j;jp iejurd;  thAthf (N2) khw;Wfpd;wd. ,r;nraw;ghL     
iejurd; ,wf;fk;  vdg;gLk;. iejurd; ,wf;fr; nraw;ghl;bd;  tpisthy; 

tspkz;lyj;jpw;Fs; iejurd; nry;fpd;wJ. iejurd; ,wf;fkhdJ 
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ePu; Njq;fpa kz;zpy; toikahf ,lk; ngWfpd;wJ. ,q;F xl;rprdpd; 

msT kl;Lg;gLj;jg;gl;l mstpy; fhzg;gLfpd;wJ. Pseudomonas ,dq;fs;                
iej;jpNuw;iw %yf;$w;W iejurdhfg; gpd;tUk; gbfspD}lhf khw;W                

fpd;wd.

1. iej;jpNuw; 		   	 iej;jpiuw;W

2. iej;jpiuw;W  		  	 iej;jpu]; xl;irl;L

3. iej;jpu]; xl;irl;	  	 iejurd; thA

NO3-       NO2-      N2O     N2 (g)

1 2 3

iejurd; gjpj;jy;

iejurd; thAthdJ mNkhdpahthf khw;wkilAk; nraw;ghL iejurd; 

gjpj;jy; vdg;gLk;. iejurd; gjpf;ff;$ba gw;wPupahf;fs; iejurNdR                                                       

nehjpaj;ijf; nfhz;bUf;Fk;. iejurNdR nehjpakhdJ xl;rprdhy;                                          

njhopw;ghlw;wjhfpd;wJ. ,uz;L tifahd iejurd; gjpf;Fk; gw;wPup                            

ahf;fs; fhzg;gLfpd;wd.

1. RahjPdtho; gw;wPupah

2. xd;wpatho; gw;wPupah

1.	 RahjPd - tho; iejurd; gjpf;Fk; gw;wPupah

	 ,it mjpfstpy; Ntu;tyaj;jpy; fhzg;gLfpd;wd. jhtu Ntiu cldb 

ahfr; #o;e;J fhzg;gLk;. kz;gFjp Ntu;tyak; (Rhizospher) vdg;gL                       
fpd;wJ  cjhuzk; Azotobacter sp ,dq;fs;. mjpfstpyhd raNdh 

gw;wPupah ,dq;fs; iejuridg; gjpf;ff;$bait (cjhuzk;) Nosto 
,it mq;fpfs; iejurNdR nehjpak; tspkz;lyj;jpw;F ntspf;fhl;lg;                                                              

gLtijj; jtpu;f;Fk; nghwpKiwfisf; nfhz;bUf;Fk;.

1.	Azotobacter sp ,dq;fs; - cau; fhw;Wr;Rthr tPjk; nfhz;lit

2.	Cyanobacteria gy;ypdrpwg;ig

	 rpy fhw;wpd;wp tho; gw;wPupahf;fSk; (cjhuzk; Clostridium sp ,it                    

iejurd; gjpf;ff; $bait

2. 	 xd;wpa tho; - iejurd; gjpf;Fk; Ez;zq;fpfs;

	 tptrhag; gapu;fspy; (cjhu) mtiuapdg; gapu;fs; xd;wpatho;           

iejurd; gjpf;Fk; Ez;zq;fpfs; gpujhd gq;if tfpf;fpd;wJ. cjhuzk; 

Nrhah> mtiu> gl;lhzp kw;Wk; epyf;fliyj; jhtuq;fs; ,t;thW xd;;w-

pa tho; Kiwapy; iejurd; gjpf;Fk; gw;wPupah nghJthf iuNrhgpak; 

vd miof;fg;gLk;. mtiuf; FLk;gjhtuq;fs; iejurd; gjpYf;fhfr;  
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rpwg;ghd ,irthf;fq;fisf;  nfhz;lit  jhtuq;fs;  Ntu;r;rpWfZf;fis 

cUthf;FtJld; mq;F fhw;wpd;wpa epiyik kw;Wk; Nghrizf;                                                                

$Wfisg; gw;wPupahtpw;F toq;Ffpd;wd. gw;wPupah iejuridg; gjpg;g 

Jld; gjpf;fg;gl;l iejurid capupw;Ff; fpilf;ff;$ba tbtj;jpYk; 

cUthf;Ftjhy; jhtuk; gad;gLj;jf;$bajhf cs;sJ. mtiuapdk; 

my;yhj NtW jhtuq;fSk; NtWgl;l Ez;zq;fpr; Nru;khdq;fspd; 

cjtpAld; xd;wpa tho;f;iff;Fupa Kiwapy; iejuridg; gjpf;f 

ty;yd. cjhuzk; 

1.	,iyf;fd; - gq;fR kw;Wk; my;fh Nru;khdk;  my;yJ raNdh gw;wP 

upah Nru;khdk;

2.	 ney;tay;fspy; - Azolla  RahjPdkhfg; gjpf;Fk; ePu;g;gd;dk; xd;wpa 
tho; Kiwapy; Anabaena sp cld;; iejurd; gjpf;Fk;

jhtu tsu;r;rpAld; njhlu;Ggl;ljhd kz;Ez;zq;fpfspd; ,ilj; 

njhlu;Gfs;

kz; Ez;zq;fpfs; Neubahfj; jhtuq;fSld; ,ilj;njhlu;Gfisf;; nfhz; 

Ls;sd. kz;Ez;zq;fpfs; Ntu;tyaj;jpy; gpd;tUk; ,ilj; njhlu;Gfisf; 

nfhz;Ls;sd.

1.	 Ntu;g+rzf; $l;lk;

2.	 jhtu mfthop

Nkw;gb ,ilj;njhlu;Gfs; gw;wPupah> gq;fR kw;Wk; jhtuq;fspw;fpilapy;                                                                  

Vw;gLj;jg;gLfpd;wd. ,e;j Ez;zq;fpfs; jhtuq;fspw;Fg; ngUkstpy; 

ed;ik gaf;fpd;wd. cjhuzk; iejurd; gjpj;jy; ePu; kw;Wk; fdpAg;G 

mfj;JwpQ;ry; Fwpg;ghfg; nghRguR vd;gtw;wpd; cs;nsLj;jiy mjpfupj;-

jy; jhtu XNkhd;fisr; Ruj;jy; cjhu ,d;Nlhy; mrw;wpf;fkpyk; ,Uk;Gg; 

gw;whf;Fiw epyTk; re;ju;g;gq;fspy; ,Uk;gpdJ cs;nsLj;jiy mjpfupj; 

jy; kw;Wk; Nehahf;fpfSf;nfjpuhd ghJfhg;G Ez;zq;fpfspw;Fj; Njit 

ahd gpujhd Nrjdr; Nru;itfs; gjpyPlhfj; jhtuq;fshy; toq;fg;gLfp 

d;wd.

I.	 Ntu;tyak; (Rhizosphere)

,J jhtu Ntu;fspw;Fk; mjid mLj;J cldbahff; fhzg;gLk; kz; 

gFjpf;Fk; (rpy kpy;ypkPw;wu;fs;) ,ilapyhd xd;wpa tho;T ,ilj;jhf; 

fkhFk;. ,e;j Ez; - #oypay; Ntu;tyak; (tyakhdJ Ntu; tyak; 

vdg;gLfpd;wJ.  Ntu;tyakhdJ Ntu;tyakpff; $basT capu;gd;ik  

nrwpe;jJk; ,aq;ff; $ba thoplkhfTk; g+kpapy; fUjg;gLfpd;wJ.
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Ntu; tyag; gFjpapy; fhzg;gLk; Ez;zq;fpfs; Ntuhy; Ruf;fg;gLk; gjhu;j; 

jq;fshd nty;yq;fs; mkpNdh mkpyq;fs; kw;Wk; NtWgl;l mNuhkw; 

wpf; gjhu;j;jq;fis czthff; nfhs;fpd;wd. Ez;zq;fpfs; Ntu;tyaj;jpy; 

fhzg;gLfpd;w thoplk;> Nghriz kw;Wk; ePu; Mfpa tsq;fspd; nghUl;Lj; 

jk;Ks; xd;Wld;xd;W Ez;Zapu;f; nfhy;ypfisg; gad;gLj;jpg; Nghl;bapL 

fpd;wd. my;yJ vjpu;tpisTfisf; fhz;gpf;fpd;wd. gw;wPupahf;fNs kpfTk; 

mjpfkhf Ntu;tyaj;jpy; fhzg;gLfpd;w %d;W gpujhd rhjpf;Fupa gw;wP 

upahf;fs; Ntu; tyaj;jpy; fhzg;gLfpd;wd.

Pseudomonas , Bacillus , Agrobacterium 

Ntupdhy; toq;fg;gLk; ,urhadr; rkpf;iffshy; gw;wPupah NtupdJ Nkw; 

gug;gpw;F mirfpd;w Nehahf;fp kw;Wk; xd;wpa tho;tpw;Fupa gq;fRf;fs; 

Ntu;tyaj;jpy; xd;wpize;J fhzg;gLfpd;wd.

II.	 Ntu;g+rzf; $l;lk; (Mycorrhizae)

(myco = fungus, rhiza = root) 

Ntu;g;g+rzf;$l;lk; vd;gJ jhtu Ntu;fspw;Fk; gq;fRf;fspw;FkpilNa                                                  

As;s xd;wpatho;T ,ilj;njhlu;ghFk;. mNdfkhf midj;Jj; jiuj;    

jhtuq;fSk; xd;W my;yJ mjw;F Nkw;gl;l Ntu;g;g+rzf;$l;lg; gq;f 

Rf;fSld; xd;wpatho;T ,ilj;njhlu;igf; nfhz;bUf;Fk;. jhtuq;f 

shy; ePu; kw;Wk; fdpAg;Gf;fs; cs;nsLf;fg;gLk; gFjpapd; Nkw;gug;gpy; 

Ntu;g;g+rzf;$l;lg; gq;fRf;fs; guk;gpf; fhzg;gLk;. ,it kz;zpZs;s                                                                      

rpwpa Jisfis milaf;$bait. ,t;tplq;fisj; jhtu Ntu;fs; mila 

KbahjJld; mq;fpUe;J Nghrizf;$Wfisg; ngw;Wf; nfhs;s KbahJ. 

Fwpg;ghf Ntu;g;g+rzf; $l;lkhdJ mira Kbahj Nghrizf; $Wf 

shd nghRguR ehfk; kw;Wk; nrg;G Mfpatw;wpd; cs;sLj;jiy mjpfupf; 

Fk; gjpyPlhf Ntu;g;g+rz $l;lq;fs; jhtuq;fspypUe;J Nrjdf; fhgidg; 

ngw;Wf; nfhs;Sk;.

kz;tsj;ij mjpfupg;gjpy; kz;Ez;zq;fpfspd; tfpghfk;

RahjPdkhd  thOk; kz;Ez;zq;fpfs; kw;Wk; Ntupd; Nkw;gug;gpy; 

,ilj; njhlu;gpy; fhzg;gLk;. kz;Ez;zq;fpfs; Nghd;wit kz;tsj;ij                                                

mjpfupg;gjpy; $basT nry;thf;Fr; nrYj;Jfpd;wd. Ez;zq;fpfspd; cW-

jpahd kz; jpuisfis cUthf;FtJld; njhlu;Ggl;lit. kz;jpuisfs; 

fhzg;gLk; jd;ikahdJ tskhd kz;zpdJ rpwg;gpay;ghFk;. mf;upNdh 

ikrpw;wp]; ,iofs; gq;fRfs; kw;Wk; gy;rf;fiul;L gprpfs; / ghF  

Nghd;wit gw;wPupahf;fshf cUthf;fg;gLk; ,it kz;jpuis cUthf;F 

tJld; njhlu;Ggl;lit.
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FbePu; kw;Wk; fopT ePu; Ez;zq;fpapay;

FbePu; njhw;Wiff;Fs;shFk; topfs; 

FbePu; tsq;fs; njhw;WNeha;fis tpistpf;Fk; Ez;zq;fpfs; kw;Wk; 

,urhad khrhf;fpfspdhy; njhw;Wiff;Fs;shf KbAk;. ePuhdJ Mokhd 

kz;gilapD}L nry;Yk; NghJ Ez;zq;fpfs; toq;fg;gLfpd;wd.                      

nghJthf Cw;WePu; kw;Wk; Mokhd fpzw;W ePu; vd;gd  Ez;zq;fpfisg; 

nghWj;jstpy; ey;y juk; kpf;fjhf cs;sJ. FbePu; (topfspy;) tpepNahfq;                                                       

fspy; kyj;njhw;Wiff;F cs;shtjdhy; gaq;fukhd Nehahf;fpfspd; 

njhw;Wf;Fs;shfpd;wd. 

kdpjdpd; my;yJ tpyq;Ffspd; kyq;fspypUe;J njhw;Wf;Fs;shfpa ePiu 

cs;nsLg;gjdhy; kdpjDs; tha; topahf Fj topapD}lhf Nehahf;fpfs; 

gutyile;J gy Neha;fisg; gug;Gfpd;wd. ePuhdJ gutyilAk; (ePupdhy;                                                                  

Vw;gLk;) Neha;fshtd neUg;Gf;fha;r;ry;> the;jpNgjp> tapw;Nwhl;lk; vd;gd 

thFk;.

,urhad khrhf;fpfs; FbePupy; njhw;Wif miljy; xU cyfshtpa                                                                       

gpur;rpid MFk;. njhopw;rhiyfs; FbapUg;Gf;fs; kw;Wk; tptrhaj; 

Jiwfspy; ,Ue;J tplg;gLk; ngUksthd ,urhadq;fs; kz; Nkw;               

gug;gpD}L frpe;j epyj;jb ePiu khrilar; nra;fpd;wd. ngUksthd ,t;tp 

urhadq;fs; capu;g;gpupifahf;fj;jpw;Fj; (biodegradation.) jilahf cs;sd. 

Fsq;fs; Nghd;w mjpfsthd ed;dPu;j; jlhfq;fs; tptrha tskhf; 

fpfs; kw;Wk;  mOfyfw;wpfs;  Nghd;w tPLfspy; cs;s ,urhadq;fspd; 

%yk;  kpifahf  iej;jpNuw;W kw;Wk; ngh];Ngw;wpidf; nfhz;Ls;sd. 

Nghrizf;$Wfs; kpifahfj; jpul;rp miltjdhy; jw;Nghrizahf;fk; 

kw;Wk; raNdhgf;wPupahf;fs; my;fhf;fspd; tskhd (mgupjkhd) tsu;r;rpia 

Vw;gLj;Jfpd;wJ. mit kdpjDf;F er;Rj;jd;ikahdJ. ,t;thW iraNdh 

gf;wPupahff;fspd; kw;Wk; my;fhf;fspd; mlu;j;jpahd nrwpthd tsu;r;rp 

my;fh kyu;r;rp vdg;gLk;. gy;NtW ifj;njhopw;rhiyfspd; ntspf;                                                     

fhg;G ,urhadq;fs; capu;g;gpupiff;F cl;glkhl;lhjit. ,itAk; Fb 

ePupy; njhw;Wiff;F cs;shfyhk;.

Ez;zq;fpfs; ePupy; juepu;zaf; fhl;bahfj; njhopw;gly;

Salmonella spp., Shigella sp. and Vibrio sp. Nghd;w Nehahf;fp Ez;zq;                

fpfs; ePu;tpepNahfq;fshd mil ahsk; ,jd; tpisthf neUg;Gf; 

fha;r;ry; kw;Wk; tapw;Nwhl;lk; Vw;glyhk;. vdNt Nkw;gb Ez;zq;fpfspd; 

gpurd;dj;ij / ,Uf;if Efu;tpw;FKd; (Jg;gwpe;J) fz;Lgpbj;J Neha;fspd; 

ntspg;guit Kd;ndr;rupf;ifahfj; jLj;jy; mtrpakhdJ MFk;. Mdhy; 

eilKiwapy; / gupNrhjid%yk; Nehahf;fpia ePu;khjpupapy; fhZjy; / 



49 PB

gupkhw;w KbahJ. Vd;nddpy; Nehahf;fpfs; kpff; Fiwe;j vz;zpf;if 

apNyNa fhzg;gLk;. vdNt Nrhjid khjpupapDs; cs;slf;fg;glhky; 

,Uf;fyhk;. vt;thwhapDk; Nehahf;fpfspw;fhd Nrhjid fhy tpiuakh 

dJ. mj;Jld; Ma;T$lq;fspy; Nehahf;fpfisf; fz;L gpbf;f mjpf Neuk; 

vLf;Fk;. ,jdhy; Nehapd; ntspg;gutiy Kd;ndr;rupf;ifahfj; jLg;gjpy; 

jhkjpf;Fk;. vdNt fpukkhd Kiwapy; ePu;khjpupiar; Nrhjpj;Jf; fhl;b 

mq;fp fspd; mwpag;gLk;. Vnddpy; ,it ePu;toq;fpfspy; jPtpukhd Nehah-

f;fpfs;;; ,Uf;ifia ,dq;fhl;lf; $bait MFk;.

,f;fhl;b mq;fpahdJ kdpj kyj;jpy; njhlu;r;rpahf mjpfg;gbahf epiyj; 

jpUf;fpd;wJ. vdNt ,t;tifahd fhl;bapdq;fspd; ,Uf;ifia cWjpg; 

gLj;Jtjd; %yk; ePu;toq;fs; kdpj kyj;jpid khrile;Js;sJ vd;gij 

cWjpg;gLj;jKbAk;.

,yq;if Nghd;w gy ehLfspy; FbePupd; juj;ijr; Nrhjpj;jwpa NfhypAU 

gw;wPupahf;fs; fhl;bapdq;fs; mikajpw;Nfw;w fhw;wpd;wpthopfs; mq;fp 

fshf gad;gLj;jg;gLfpd;wd. coliform bacteria fhw;Wthopfs; my;yJ mik 

aj;jpw;Nfw;w fhw;wpd;wpa thopfs; ,it gram vjpuhdit (gram-negative,) 
mftpj;jp mw;wit (non-endospore) NfhYUtpdhyh dit (rod shaped) ,it 

,yf;Nuh]; jput tsu;g;g+lfj;jpy; 35oC ,y; 48 kzp Neuk; Ngzg;gbd; 

,yf;Nuh]; nehjpaj;Jf;Fs;shfp thA tpisTfs; (Njhd;Wk;) gpwg;gpf;ff; 

$bait.

kdpj Flypd; cs;splj;jpy; cs;s Ez;zq;fpg; gLf;ifapy; ngUkstpy;                                                                        

Coliforms gf;wPupahitf; nfhz;bUf;Fk;. mit Flypd; mftspapy; 

fhzg;gLifapy; Neha; tpistpf;fg;gLtjpy;iy. ,jdhy; ,it ePupy; 

fhzg;gLifapy; ePu; kyj; njhw;Wf;Fs;shfpd;wjw;fhd fhl;bahFk;. ,Ug; 

gpDk; rpwpasT Coliforms kz; kw;Wk; jhtuq;fspy; fhzg;gLfpd;wJ. kz; 

kw;Wk; kuj;jpypUe;J ngwg;gLk;  Colifo rms ,id kyj;jpypUe;jhd Coliforms 
,ypUe;J NtWgLj;j tpNrl Nrhjidfs; cs;sd. Njrpa ePu;toq;fs; rig 

kw;Wk; ePu; tbfhyikg;Gr; rig Ma;T$lq;fspy; fpukhkhfr; nra;ag;gLk; 

Coliforms Nrhjid %yk; FbePupd; juk; jPu;khdpf;fg;gLk;. 

ePu;%ykhf Vw;gLk; Neha;fs; (Water-borne diseases)

Neha;tpistpf;Fk; mq;fpfs; RahjPdkhf ePu;%ykhf flj;jg;gl;L neUg; 

Gf;fha;r;ry; tapw;WisT ,ug;igaow;rp kw;Wk; tapw;Wg; Nghf;F vd;gd 

Vw;gLfpd;wd. 

FbePu;g; gupfupg;Gg; gbKiwfs; 

FbePu; ntt;NtW ePu;toq;fspy; ,Ue;J tUfpd;wJ. ,it ve;Neuj;jpYk; 

khriljYf;Fs;shfyhk;. vdNt Efu;tpd; gad;ghl;bw;FKd; J}a;ikahf; 
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Fjy; vkJ ghJfhg;gpw;Fk; kw;Wk; Rfhjhuj;jpw;Fk; mtrpakhFk;. ePu;Rj;jp 

fupg;G vd;gJ fpUkpaopj;jy; my;y Neha;tpistpf;Fk; mq;fpfis mfw; 

Wjy; / ,y;yhky; nra;jyhFk;. efu ePu; gupfupg;G nghwpj;njhFg;G %d;W 

gpujhd gbfspid cilaJ. mitahtd :- 

1.	 gbar; nra;jy; kw;Wk; (jpusr;nra;jy;) jpul;rpailjy; (Sedimentation and 
coagulation) 

2.	 tbj;jy; (Filtration)

3.	 njhw;WePf;fy;  (Disinfection)

1.	 gbar; nra;jy; kw;Wk; jpul;rpailjy;

,JNt Kjw;gbahFk;. ,jd;NghJ fyq;fpa / njsptw;w njhl;bfspy; rpy 
jpdq;fs; fsQ;rpag;gLj;jg;gLfpd;wJ> ,jd;NghJ me;ePupYs;s njhq;fs; 

epiyapy; cs;s Jzpf;iffs; mila tplg;gLfpd;wJ. ,g;ngupa ePu;j;   

jhq;fpfspy; ePz;l Neuk; tplg;gLifapy; ngupa Jzpf;iffs; mbj;jsj;jpy; 

milay; milfpd;wd. gpd;du; ePUf;F myk; Nru;j;J ed;F fyf;fp mila 

tplg;gLk;. ,jdhy; ePupy; njhq;fy; epiy fhzg;gLfpd;w Ez;zq;fpfs; 

kw;Wk; Vida $Wfspy; ,urhadg; nghUl;fs; xl;b mbapy; gbtiljy; 

cau;j;jg;gLk;.

2.	 tbj;jy;

gbar; nra;jy; kw;Wk; jpul;rpailjypd; gpd;du; ePuhdJ kzy; gLf;if 

fspD}lhf tbatplg;gLfpd;wJ. tbj;jypd;NghJ GNuhl;NlhNrhtd;fspd;  

rpwg;igfs; kw;Wk; Ez;zq;fpfs; mfw;wg;gLfpd;wd. kz;Jzpf;ifapd;               

Nkw;gug;Gfspw;F ,ilNa Ez;zq;fpfs; mfj;JwpQ;rg;gl;L rpiwg;gpbf; 

fg;gLk;. ,jd;NghJ Vwj;jho 99% gw;wPupahf;fs; mfw;wg;gLfpd;wd rpy efu 

ePu;g;gupfupg;Gg; nghwpj;njhFjpfspy; Nkyjpfkhf capu;g;ghf;fg;gl;l fhgd;  

gad;gLj;jg;gl;L eQ;R ,urhadq;fs; mfw;wg;gLfpd;wd.

3.	 njhw;W ePf;fy; (Disinfection)

ePu;g;gupfupg;gpd; ,Wjpg;gb njhw;WePf;fy; MFk;. ePuhdJ gy;NtW Kiw 

fspy; njhw;WePf;fg;gLfpd;wJ. FNshupNww;wk; nra;jy; kpfg;nghJthfg; 

gad;gLk; xUKiwahFk;. ,jd;NghJ Neha; tpistpf;fg;gLk; gw;wPupahf;fs;                                                                   

nfhy;yg;gLk;. XNrhNsw;wk; nra;jy; gpwpnjhU Kiwapyhd njhw;W ePf;f 

yhFk;. XNrhd; kpfTk; jhf;Fjpwd; kpf;fit. ,it Ez;zq;fpia Xl;rp 

Naw;Wtjd; %yk; nfhy;yg;gLk;. XNrhNdw;wk; tpUk;gj;jf;f xU njhw;W 

ePf;fy; Kiw MFk;. Vnddpy; ,jdhy;  RitNah my;yJ kzNkh Vw;g 

lhJ mj;Jld; kpff; Fiwe;jsT kPjpapd; jhf;fk; fhzg;gLk;.
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fopT ePu; Kfhikj;Jtk; 

tPLfspy; kyry$lq;fspy; kw;Wk; fopTtjw;Fg; gad;gLj;jg;gLk; ePu;> efu 

tbfhy; njhFjpfspd; ,Ue;J ePu; kw;Wk; njhopw;rhiyfspy; ,Ue;J tUk; 

ePu; vd;gd fopT ePu; Mf cs;slf;fg;gLk;. gy mgptpUj;jp mile;JtUk; 

ehLfspy; kw;Wk; rpy mgptpUj;jp mile;j ehLfspYk; ,Jtiuapy;             

Kiwahd fopT ePu; gupfupg;G nghwpKiwfs; fhzg;gLfpd;wd.

njhopw;rhiyf; fopTePu; Rj;jpfupg;gpd; gpujhd gbKiwfs; kw;Wk;                              

Nfhl;ghLfs; : -

1.	 Kjyhd gupfupg;G - (Primary treatment)

	 gpd;tUk; gbKiwfs; Kjyhdgupfupg;gpy; mlq;Ffpd;wd.

yy ngupa kpjf;Fk; nghUl;fs; mfw;wg;gLfpd;wd.

yy kz; mfw;wg;gLfpd;wd

yy vz;iz> nfhOg;G kw;Wk; trpypd; Nghd;wd mfw;wg;gLfpd;wd. 

yy jpz;kf; $Wfs; milayplg;gLk; njhl;bapdhy; gbar; nra;ag;gL 

fpd;wd. 

yy NrW Nrfupf;fg;gl;L  mfw;wg;gLfpd;wJ. 

yy capupay; rhu;e;j ve;jnthU nraw;ghLk; gad;gLj;jg;glhJ.

yy Kjyhd gupfupg;gpd;NghJ 25 - 35% Nrjdf; $Wfs; mfw;wg;gLk;.

2.	 Jizahd gupfupg;G - (Secondary treatment)

	 gpd;tUk; gbKiwfs; Jizahd gupfupg;gpy; mlq;Ffpd;wd.

yy Kjyhd gupfupg;gpy; ,Ue;J Jizahd gupfupg;G jputkhdJ                         

gha;fpd;wJ. 

yy ,jd;NghJ fopT ePuhdJ ed;F fhw;W}l;lw; nra;ag;gl;L mq;F 

thOk; fhw;wtho; Ez;zq;fpfspd; tsu;r;rpf;Fk; kw;Wk; tpiuthd 

Ez;zq;fp fSf;Fupa / %ykhd xl;rpNaw;wk; epfo trjpaspf;fg; 

gLk;.

yy ,jw;nfd capu;g;ghf;fg;gl;l / Nrw;WKiw (activated sludge) kw;Wk;                
rpWjiu tbKiw (trickling filter) Mfpa ,uz;by; xUKiw gad;gLk;.

yy capu;g;ghf;fg;gl;l / Vtg;gl;l Nrw;WKiw  ,jd;NghJ fopT ePuhdJ                                                        

njhlu;r;rpahfg; gykzp Neuk; ed;F fhw;W}l;lg;gLfpd;wJ.

yy rpWjiutbtKiw ,jd;NghJ fopTePuhdJ ghiwg;gLf;ifnahd; 

wpd; kPJ nkJthfr; rpWrpW ePu;j;Jspfshf tprpwg;gLfpd;wJ.  ,jdhy; 

fopT ePuhdJ ghiwg;gLf;ifapy; tbj;Jr; nry;Yk; NghJ mq;F 

fhzg;gLfpd;w Ez;zq;fpfshy; Nrjdg;nghUl;fs; xl;rpNaw;wg;gLk;
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yy rfjp rkpghlhf;fp / kz;rkpghlhf;fp fUtpapDs; Kjyhd Jizahd 

gupfupg;Gf;fspy; mfw;wg;gl;l fopTg; nghUl;fisf; nfhz;l NrwhdJ                                                             

fhw;wpd;wpa epiyapy; Ez;zq;fpfspd; %ykhd gpupiff;F cl;gLj; 

jyhk;. ,Wjpapy; nkNjd; kw;Wk; fhgdPnuhl;irl; Nghd;w thAf;fs; 

tpLtpf;fg;gLk;.

yy rkpghlilar; nra;ag;gl;l rfjp tptrha cukhf;fpahfg; gad;gLk;

fopT ePu; ,aw;if ePu;epiyfis miltjhy; Vw;gLk; nghJthd ghjf 

tpisTfs;

yy Neha; tpistpf;Fk; Ez;zq;fpfs;  gutyilAk;.

yy capu; gpupiff;Fl;glf;$ba gjhu;j;jq;fs; kw;Wk; mtw;wpd; gpupif 

aile;j / nghUl;fs; jpul;lg;gLtjhy; ePu; khrilAk;. 

yy gpupifahf;fj;jpw;F ePupYs;s ngUksT xl;rprd; Efug;gLtjdhy; 

ePu;tho; mq;fpfs; ghjpg;gpw;Fs;shFk; (cau; BOD capupaYf;Fupa 

xl;rprd; Njit). 

yy fhw;wpd;wpa gpupiff;Fl;gl;L Ju;ehw;wk; tPr NeupLk;.

jpz;kf; fopTfspd; gupfupg;G 

jpz;kf;fopTfspd; jd;ik

jhtuq;fs; kw;Wk; tpyq;Ffspd; kpjPfs;> czTf; fopTfs;> fljhrpfs;> 

gpsh];upf;> nghypj;jPd; kw;Wk; fz;zhb vd;gd jpz;kf; fopTfshff;               

nfhs;sg;gLk;. ,tw;wpy; jhtuq;fs; kw;Wk; tpyq;Ffspd; kpFjpfs; czTf; 

fopTfs; vd;gd kpf tpiuthf  (gbapwf;fg;glf;$baJ) Nrjdf; fopTfs; 

MFk;. gpsh];upf; nghypj;jPd; Nghd;w njhFf;fg;gl;l gjhu;j;jq;fs; vspjpy; 

(gbapwf;fkila khl;lhJ) njhlu;r;rpahf jpul;rp milaf; $baJ. vdNt 

r%f Rfhjhuk; kw;Wk; Rw;whly; ghJfhg;G vd;gtw;iw cWjp nra;a Kiw 

ahd jpz;kf; fopTfspd; Kfhik mtrpakhFk;. Kfhik nra;ag;glhJ  

jpwe;j  (Rw;whlypy;) #oypy; jpul;rpailAk; ngupa Fg;igf; fopTfshy; 

kz;> fhw;W kw;Wk; ePu; khrilfpd;wJ. ,t;khrile;j #oYld; njhLif 

apy; cs;s Vida #oy; kw;Wk; mq;fpfspw;Fk; jPq;F tpistpf;ff; $baJ.

jpz;kf; fopTg; nghUl;fis kPs;Row;rpf;F cl;gLj;Jtjd; Rw;whlYf;Fupa 

kw;Wk; Rfhjhuj;jpw;Fupa mtrpak; 

yy jpz;kf; fopTg; nghUl;fisj; jpwe;j ntspapy; NghLtjhy; Esk;G> 

<f;fs;> NtWg+r;rpfs; kw;Wk; vypfspd; ngUf;fkilAk; ,lkhf mikAk;.                                                            

,t;tq;fpfs; nlq;F> rpf;Fd;$dpah gy;NtWgl;l czT %yk;          

Neha;fs; kw;Wk; vypf;fha;r;ry; Nghd;w Mgj;jhd Neha;fspd; fhtpah-

fr; nraw;gLfpd;wJ.
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yy ePu; %yq;fis khrilar; nra;tjhy;  ePu;%yk; guTk; Neha;fis 

neUg;Gf;fha;r;ry;> paratyphoid  tapw;Nwhl;lk;> tapw;WisT> cjuf;Fly; 

mow;r;rp  Nghd;wtw;wpd; mr;RWj;jy; Vw;gLk;.

yy nghJ ,lq;fs; kw;Wk; FbapUg;Gg; gFjpfspy; Fg;igfs; fpilg;gjhy; 

gy;NtW r%fg;gpur;ridfs; Vw;gLk;. mj;Jld; fopTfspd; fhw;wpd;wpa 

gpupiff;Fs;shtjhy; Ju;ehw;wk; tPRk;.

yy ngupa Fg;igf;Ftpay;fs; rpy rkaq;fspy; Mgj;jhdJ. mjhtJ fopT 

fspd; fhw;wpd;wpa gpupifapdhy; kPNjd; thA jpul;rp mila nkNjd;                                                             

tpisthdJ  ntbf;ff; $baJ kw;Wk; jPg;gw;wf; $baJ.

yy Fg;igf; Ftpay;fspypUe;J frpAk; ePu; epyf;fPo; ePiu miltjhy; ePu; 

khrilayhk;. 

frpAk;ePu; vd;gJ Ftpay; Fg;igfs; fopTfspy; ,Ue;J gpupe;J                        

ntspNaWk; fiuaq;fs; kw;Wk; njhq;fy; epiy gjhu;j;jq;fs; vd;gtw;wpy; 

,Ue;J tbAk; jputk; MFk;.

vdNt jpz;kf;fopTfs; jpwikahf Kfhikj;Jtk; nra;ar; r%fj;jpw;F 

Vw;w Rw;whlYf;F cfe;j njhopDl;gq;fis cgNahfpj;jy; Ntz;Lk;.

jpz;kf; fopTfspy; Vw;gLk; gpur;rpidia ,optsthf;Ftjw;fhd top-

Kiwfs;

1.	 NtWgpupj;jYk; kPs;Row;rpf;F cl;gLj;jYk;

	 mNefkhd ehLfspy; rikayiwf; Fg;igfs;> jhtu ($Wfs;) fljhrp>                                

gpsh];upf;> fz;zhb Nghd;w ntt;Ntwhd ghj;jpuq;fspy; Nrfupf;fg;gL 

fpd;wd. ,tw;wpy; fljhrpfs;> gpsh];upf;Ffs; fz;zhb vd;gd NkYk; 

ghtidf;fhf kPs;Row;rpf;F cl;gLk;. fljhrpfs; Fwpg;gplj;jf;fstpy; 

capu;gpupe;jopiff;F cl;glf;$baJ. ,Ug;gpDk; ngUkstpy; kpf mlu;j; 

jpahf mil ag;gl;bUf;ifapy; Rygkhf tpisj;jpwdhfj; jhf;fpaopf;f 

KbahJ.

2.	 Nrjdg;nghUl;fspd; gpupifahf;fk; / gbapwf;fk;
	 rkayiw kw;Wk; Njhl;lf; fopTfs; ,aw;ifahf Ez;zq;fpfspd; jhf;fj; 

jpdhy; (,yFthf) cldbahfg; gpupif milaf; $ba Nrjdf; fopTfs; 

MFk;. ,jd; tpisthfg; ngwg;gLk; $l;nlU Njhl;l kw;Wk; tptrhaj;                 

jpw;F cjTk;. $l;nlU cUthf;fk; jpz;k Kfhikj;Jtk; Nkw;nfhs;Sk; 

epWtdq;fis khefu rig Nghd;wtw;wpw;F Nkyjpf tUkhdj;ij 

mspf;fpd;wJ. fhw;wpd;wpa epiyikapy; $l;nlUf; Ftpay;fs; nkjNdh                                                                 

thf;Fk; gw;wPupahtpd; nraw;ghl;bdhy; Cf;fg;gLj;jg;gLk;. ,jd;NghJ 

cw;gj;jp nra;ag;gLk; nkNjd; thA Nrfupf;fg;gl;L kpd;cw;gj;jp nra;a 

yhk;.
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3.	 Rfhjhukhd fhzp epuTif / Jg;Guthd fhzp epuTif

	 Kjyhtjhf> Rfhjhukhd fhzp epuTif vd;gJ kpfTk; gpugy;ypakhd 

fopTfs; mfw;Wk; xU tbtkhFk;. Vnddpy;> mit kpfTk; nryT Fiwe;j                                                                       

topahFk;. khefu jpz;kf; fopTfspy; Ie;jpy; ehd;F gq;Ff;F Nky;           

Rfhjhukhd fhzp epuTif KiwapNyNa mfw;wg;gLfpd;wJ.  Rfhjhukhd  

fhzp epuTifahdJ fopTfis mfw;Wtjd; fUj;jhf ,ae;jputp ay; 

gLj;jg;gl;Ls;sJ. ,e;j Kiwapy;> toikahf cw;gj;jpj;jpwd; Fiwe;j  

my;yJ cw;gj;jpj;jpwd; ,oe;j ,lj;jpy; gilfshf ,f;fopTfs; guTif 

nra;ag;gLfpd;wJ. ,t;thW gilfshf guTtjd; Nehf;fk; ahnjdpy;> gpd;G 

kpfTk; ,Wf;fkhf neUf;Ftjd; %yk; fopTfspd; fdtsitf; Fiwg;                                                                          

gjhFk;. mjd;gpd;G ,f;fopTfs; kz;zpdhy; glyplg;gLk;. epyj;jb                                                  

ePu;kl;lk; cau;thd ,lj;jpw;F ,k;Kiw nghUj;jkw;wJ my;yJ 

Vw;Gilajd;W. ,q;F ngUk;ghyhd fopTfs; capupay; kw;Wk; ,urh 

adr; nrad;Kiw fs; %yk; gpupifailtjdhy; jpz;k> jput kw;Wk; 

thAepiy tpisTfs; cUthfpd;wd / cw;gj;jpahfpd;wd.  

Ez;zq;fpfSk; czTk;

Ez;zq;fpfspdhy; Vd; czT gOjilfpd;wJ. 

kdpjdpd; Efu;tpw;fhfg; gad;gLj;Jk; midj;J czTg; nghUl;fSk; jhtu 

my;yJ tpyq;F cw;gj;jpf;F cupait. Ez;zq;fpfs; Vwj;jho g+kpapd;                                                                                  

vy;yhg; gFjpfspYk; thOk;. ,jpy; jhtuNkh my;yJ tpyq;FfNsh tpjp       

tpyf;fy;y. czT> ,aw;ifahd Ez; thoplnkhd;iwf; nfhz;bUg;g-

jhy; ifahSk; NghJk;> nrad;Kiwf;F cl;gLj;Jk; NghJk; ,aw;ifah-

fNt Ez;zq;fpfshy; gOjilar; nra;ag;gLfpd;wJ. czTg; nghUl;fs;                                                                         

nfhz;bUf;Fk; Nghrizg; nghUl;fs;> Ez;zq;fpfspd; tsu;r;rpf;fhd 

tsu;r;rp Clfkhfj; njhopw;gLfpd;wJ. czTg; nghUl;fs;> cs;slf; 

fpAs;s mNj Nghrizg; nghUl;fisNa gy Ez;zq;fpfs; jkJ tsu;r; 

rpf;fhf ehb epw;fpd;wd. vdNt> czthdJ Nghriz nfhz;l tsu;g;G 

Clfkhfg; gq;fhw;Wk;. ,jdhy; Vuhskhd gw;wPupah> kJtk;> G+Q;rzk; 

vd;gd ,jpy; tsUk;.

czT gOjilfpd;wNghJ epfOk; ngsjPf> ,urhad kw;Wk;              

capupay; khw;wq;fs;

cztpy; Ez;zq;fpfspd; tsu;rrpahy; ngsjpf> ,urhad> capupay;                 

fl;likg;G khw;wq;fs; cztpy; Vw;gl;L> Efu;Tf;F mtw;iwg; nghUj;j 

kw;wjhf khw;wptpLjy; czT gOjiljy; MFk;. cz tpy; tsUk; 

Ez;zq;fpfs; gpwNghrizf;Fhpa gw;wPupahTk; gq;fRk; MFk;. ,r;nrad; 

Kiwapd; NghJ ,it fhNghitjNuw;W> Gujk;> nfhOg;G vd;gtw;iw 
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cilj;J mtw;wpd; tsu;r;rpf;Fk; Vida NjitfSf;Fk; Ntz;ba                                                                          

rf;jpiag; ngw;Wf; nfhs;Sk;.  mikNyR> ngf;upNdR> nrYNyR> Guj;jpNaR 

kw;Wk; ypg;NgR Nghd;w gy;NtW fyg;Gw nehjpaq;fSk; ,r;nrad;Kiwapy; 

<LgLk; njhw;Wf;Fs;shfpa Ez;zq;fpfshy; Ruf;fg;gLk;. ,jd; tpisthf 

cztpd; $Wfspd; ngUk;ghfk; ,urhad> ngsjpf khw;wj;jpw;F cs;sh 

fpd;wJ.

cztpy; eilngWk; ,urhad khw;wq;fs;

1. 	 mOfyiljy; (Putrefaction)

	 czT %yq;fspy; cs;s GujkhdJ> Gujg;gFg;Gf;Fupa Ez;zq;fp 

fshy; Ruf;fg;gLk; Gujg;gFg;Gf;Fupa nehjpaq;fshy; mkpNdh                  

mkpyq;fs;> mikd;fs;> mNkhdpah kw;Wk; Ijurd; ry;igl;L (H2S) 
Mf cilf;fg;gLk;. 

2.	 nehjpj;jy; (Fermentation) 
	 czT %yq;fspy; cs;s rpf;fyhd fNghitjNuw;W MdJ Ez;zq;fp 

fshy; Ruf;fg;gLk; mikNyR nehjpaj;jpdhy; vspa fNghitjNuw;Wf; 

fshf (nty;ykhf) cilf;fg;gLk;. 

3. 	ghz;;lNyw;gly; (Rancidity) 

	 czT cs;s ,ypg;gpl;Lf;fs;> Ez;zq;fpfshy; Ruf;fg;gLk; ,ypg;gpl; 

gFg; Gf;Fupa nehjpaj;jpdhy; nfhOg;gkpyq;fs kw;Wk; fpsprNuhrhf 

khw;wg;gLk;. 

cztpy; Vw;gLk; ngsjpf khw;wq;fs; 

1.	 czT nkd;ikahjy;

2.	 epwNkw;gly;> 

3. 	ghz;ly; kzk; tPRjy;

4. 	ghF my;yJ gprpd; Njhd;wy; (gy; rf;fiul;L)

5. 	er;Rg; nghUs; nrwpjy; / eQ;R jpuSjy;. 

czT gOjiljypy; nry;thf;Fr; nrYj;Jfpd;w Gwf;fhuzpfs;

Gwf;fhuzpfs; vd;git czT kw;Wk; Ez;zq;fpfs; Mfpa ,uz;bYk; 

jhf;fk; nrYj;Jfpd;w  R+ow; fhuzpfs; MFk;. 

1. 	fsQ;rpag;gLj;jg;gLk; ntg;gepiy - Ez;zq;fpapd; tsu;r;rpahdJ>     

ntg;gepiyapd; gue;j tPr;rhy; ghjpf;fg;gLk;> Fiwe;j ntg;gepiyapy; 

ke;jkhd tsu;r;rpAk;> ke;jkhd czT gOjiljYk;> rpwg;G ntg;g                                                                   

epiyapy; tpiuthd tsu;r;rpAk; tpiuthd czT gKjiljYk; 

Vw;gLk;. 



56 PB

	 ,Ug;gpDk;> Fiwe;j ntg;gepiyapYk; $l (c-k; : 4oC ,y; Fspu;rhj 
dg;ngl;bapy; Nrkpf;fg;gl;l czT gOjiljy;) <uehbg; gw;wPupahf; 

fshy; (Psychrophilic bacteria) Ez;zq;fpf;Fupa czT gOjiljy;                  

eilngWk;.

2.	 #oypd; rhuPug;gjd; - fsQ;rpag;gLj;jg;gLk; #oypd; rhuPug;gjd; Kf;fp 

akhdJ. Vnddpy;> mJ Ez;zq;fpfspd; tsur;rp> czT gOj       

iljy; vd;gtw;Wf;fhd Kf;fpa fhuzpahd fpilf;ff; $ba ePupds 

Tld; njhlu;ghdJ.

	 jho; <u cs;slf;fk; cs;s czTg; nghUl;fs; cau; rhuPug;gjd; 

cs;s ,lj;jpy; fsQ;rpag;gLj;j g;glf; $lhJ. Vnddpy;> czT <uypg; 

igg; ngw;Wf; nfhs;s Ez;zq;fp tsu;r;rpf;F trjp toq;Fk;.

3. 	#oypYs;s thAf;fs; (O2 , CO2) vd;gtw;wpd; ,Uf;ifAk; mtw;wpd;               

nrwpTk;.

czT gOjiljypy; nry;thf;Fr; nrYj;Jfpd;w mff;fhuzpfs;

1.    pH :  mNdfkhd Ez;zq;fpfs; pH ngWkhdk; Vwj;jho 7.0 Mf (6.6 - 

7.5) cs;s NghJ rpwg; ghf tsUk;. kpfr; rpy 4.0 f;Ff; fPo; tsUk;.                                                                      

nghJthf molds, kJtk; vd;gd kpfg; gue;j pH tPr;rhd kpff; Fiwe;jjpy;                                                                             

,Ue;J kpff; $baJ tiu (pH 2-10) tsuf; $bad. nghJthf gw;wP 

upahf;fs; pH = 5-7 ,w;fpilapy; tsUk;. vYkpr;rk;gok;> Njhlk;gok;> 

thiog;gok; Nghd;w gotiffs; g+Q;rzq;fshYk;> kJtq;fshYk; 

gOjilfpd;wd. mNdfkhd flYzTfs;> ,iwr;rp tiffs; khl;b 

iwr;rp> Nfhopapiwr;rp> kPd;> ghy; vd;gd gw;wPupah> g+Q;rzk;> kJtk; 

vd;gtw;why; gOjilfpd;wd.

2.	 <u cs;slf;fk; - <u cs;slf;fj;ijf; Fiwg;gij mbg;gilahff;                

nfhz;l cyu;j;jy; goikahd Kiw MFk;;. ,iwr;rp> kPd; Nghd;w 

cau; <u cs;slf;fk; nfhz;l czTfs; gw;wPupahthy;  gOjilAk;. 

gp];fl;> ghz; Nghd;w jho; <u cs;slf;fk; nfhz;l czTfs; 

g+Q;rzq;fshy; gOjilAk;. cyu;j;jpa ghy;kh> kh Nghd;w jho; <u 

cs;slf;fk; nfhz;l czTfs; ,yFtpy; gw;wpuPahthNyh my;yJ 

g+Q;rzj;jpdhNyh gOjilahJ. cg;G> nty;yk; vd;gd Nru;f;fg; 

gl;l czTfs; (fpilf;ff; $ba ePupdsT FiwT) nghJthf cth;                                    

ehb gw;wPupah (cg;g+l;lg;gl;l czTfs;) gpurhuzehb> <uehb kJtk; /
g+Q;rzk; (,dpg;g+l;lg;gl;l czTfs;) vd;gtw;why; gOjilAk;.

3.	 Nghrizg; nghUs; cs;slf;fk; : ePu;> rf;jp %yk;> iejurd;> tpw;w                                                                       

kpd;fs;> fdpg;nghUl;fs; vd;gd Ez;zq;fpfspd; tsu;r;rpf;F mj;jpahtrp 

akhd Nghrizg; nghUl;fs; MFk;. Nghrizg; nghUs; nrwpe;j 
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czT tiffs; ,yFtpy; Ez;zq;fpfshy;gOjilAk;. cjhuzk;: 

ghy;> ,iwr;rp

4.  	 capupay; fl;likg;G : rpy czTfspd; Nky; fhzg;gLk; ,aw;ifahd 

ciw> czit Ez;zq;fp CLUTtjpypUe;Jk; Nrjk; tpistpg;gjp 

ypUe;Jk; jLf;fpd;wd. cjhuzk; : goq;fspd; Gwg;  Nghu;it> Kl;il 

XL.

kdpjdpw;F czT %yk; Vw;gLk; Neha;fs;

yy neUg;Gf; fha;r;ry;. - Salmonella typhi

yy tapw;Nwhl;lk; - Shigella

yy the;jpNgjp - Vibrio cholerae

yy czT eQ;rhjy; - Staphylococcus aureus 

yy (Botulism) eQ;rhjy; - Clostridium botulinum 

yy Aflotoxin - Aspergillus flavus 

kdpj Rfhjhuj;jpy; czT gOjiljypd; jhf;fq;fs;

cztpYs;s rpy Ez;zq;fpfshy; Ruf;fg;gLk; gy;NtW eQ;Rg; gjhu;j; 

jq;fs; czT eQ;rhjy; my;yJ czT er;Rg;gliy mt;TzTfis                                                                        

cl;nfhs;tjd; %yk;Vw;gLj;jyhk;. Ez;zq;fpfshy; eQ;rhf;fg;gl;l 

czit cz;Zk; NghJ Neha; epiyik Vw;gLk;. Ez;zq;fpfs; tsur;rp 

aile;J cztpy; ngUf;fkiltjd; %yk; Ez;zq;fpf; fyq;fspd; vz; 

zpf;if mjpfupj;J> er;Rj; jd;ikahd ,urhadg; gjhu;j;jq;fSk; Ruf;fg; 

gLk;. mjpfstpy; njhw;Wjyile;j czit xUtu; cl;nfhz;lhy;>                 

cl;nrd;w Ez;zq;fpfs; fyq;fspd; cau; vz;zpf;if> mtw;wpdhy;                                                        

gpwg;gpf;fg;gLk; er;R ,urhadg; gjhu;j;jq;fs; vd;gd Neha; epiyikia 

Vw;gLj;Jk;.

,e;j Neha; / RftPdk; ,uz;L tiff;FupaJ

1.	 cztpd; %yk; Vw;gLk; njhw;W Neha;fs;.

2.	 czT eQ;rhjy;.

a) 	 cztpd; %yk; Vw;gLk; njhw;W Neha;fs; - njhw;W Vw;gLj;Jk; 

Ez;zq;fpfs;> gOjile;j czit xUtu; cl;nfhs;Sk; NghJ 

mtupd; cliy miltjhy; Vw;gLfpd;wJ. ,it tpUe;J toq;fpapDs;                                                             

tsu;e;J vz;zpf;ifapy; ngUf;fk; mile;J eQ;Rfisj; Njhw;W    

tpg;gjd; %yk; Fwpj;j Nehapd; mwpFwpfs; Njhd;Wfpd;wd.
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	 cjhuzk; : 	 neUg;Gf; fha;r;ry;. - Salmonella typhi

					   tapw;Nwhl;lk; - Shigella 
					   the;jpNgjp - Vibrio cholerae 

b) 	 czT eQ;rhjy; -  Ez;zq;fpfspd; tsu;r;rpahy; cw;gj;jpahf;fg;gl;l 

eQ;Rfs;> gOjile;j cz tpy; Vw;fdNt fhzg;gl mij czthff; 

nfhs;Sk; xUtUf;Ff; Fiwe;j Neuj;jpDs; gOj ile;j cztpy; 

cs;s eQ;Rfshy; Neha; mwpFwp Vw;gLk;.

	 cjhuzk; : 	 czT eQ;rhjy; - Staphylococcus aureus 

					    (Botulism) eQ;rhjy; - Clostridium botulinum 
					    Aflotoxin - Aspergillus flavus

nghJthf ,U Neha;fSk; czT eQ;rhjy; %yk; Vw;gLk;.

c) 	 cjuf;FlYf;Fupa itu];fSk; (Entero viruses) cztpd; %yk; Vw;gLk; 

njhw;W Neha;fis tpistpf;Fk;. 


