
 

jkpo;ehL muR 

Ntiytha;g;G kw;Wk; gapw;rpj;Jiw 

 

gphpT :   TNPSC Group II Njh;T 

ghlk; :   jhtutpay; 

gFjp    :   Rthrpj;jy; 

 

 

fhg;Ghpik 

jkpo;ehL muRg; gzpahsh; Njh;thizak; F&g; - 2 Kjy;epiy kw;Wk; Kjd;ik 

Njh;TfSf;fhd fhnzhyp fhl;rp gjpTfs;> xypg;gjpT ghlf;Fwpg;Gfs;> khjphp Njh;T 

tpdhj;jhs;fs; kw;Wk; nkd;ghlf;Fwpg;Gfs; Mfpait Nghl;bj; Njh;tpw;F jahuhFk; 

khzt> khztpfSf;F cjtpLk; tifapy; Ntiytha;g;G kw;Wk; gapw;rpj; Jiwahy; 

nkd;nghUs; tbtpy; jahhpf;fg;gl;Ls;sJ. ,k;nkd;ghlf; Fwpg;GfSf;fhd fhg;Ghpik 

Ntiytha;g;G kw;Wk; gapw;rpj; Jiwiar; rhh;e;jJ vd njhptpf;fg;gLfpwJ. 

ve;j xU jdpegNuh my;yJ jdpahh; Nghl;bj; Njh;T gapw;rp ikaNkh 

,k;nkd;ghlf; Fwpg;Gfis ve;j tifapYk; kWgpujp vLf;fNth> kW Mf;fk; nra;jplNth> 

tpw;gid nra;Ak; Kaw;rpapNyh <LgLjy; $lhJ. kPwpdhy; ,e;jpa fhg;Ghpik rl;lj;jpd; 

fPo; jz;bf;fg;gl VJthFk; vd njhptpf;fg;gLfpwJ. ,J Kw;wpYk; Nghl;bj; 

Njh;TfSf;F jahh; nra;Ak; khzth;fSf;F toq;fg;gLk; fl;lzkpy;yh NritahFk;. 

  

             Mizah;> 

                   Ntiytha;g;G kw;Wk; gapw;rpj; Jiw      
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 cs;Rthrk; / jpR Rthrk; / ,Us; 

Rthrk; / nry; Rthrk; / 

ikl;lhfhz;l;hpah Rthrk; 

 Resprare vd;gJ yj;jpd; thh;j;ij> 

mjd; mh;j;jk; = to breathe 

 Rthrpj;jy; vd;gJ Mw;wy; 

ntsptpLk; tpidahFk; 

C6 H12 O6 + 6 O2              

6CO2 + 6 H2 O + Mw;wy; (2900 KJ) 

 ,J xU nehjpfshy; eilngWk;> 

kpfg; nghpa gbfshy; Md epfo;T. 

,jd;%yk; cztpypUe;J Mw;wy; 

cUthf;fg;gl;L nry;fSf;F 

toq;fg;gLfpd;wJ. 

 Mw;wy; ATP tbtj;jpy; gad;gL 

Mw;wyhf khw;wkilfpwJ. vdNt 

,J nry;ypd; gzk; / nry;ypd; 

Mw;wy; ehzak; (currency of cells) 

vdg;gLfpwJ. 

 ATP fz;lwpe;jth;  : Karl Lohman 

1927 

 ATP vd ngahpl;lth; :  FRITZ 

LIPMANN 

 ATP vd;gJ mbidd;>  iuNgh]; 

rh;f;fiu> 3 gh];Ngl; %yf;$W 

nfhz;l epA+f;spNahilL MFk;. 

 ,J Mw;wy; kpFe;j %yf;$W 

MFk;. 

 ,jpy; ,uz;L kpif Mw;wy; 

gpizg;Gfs; ,Wjpapy; cs;sd. 

 ePuhw;gFj;jypd; %yk; ,e;j 

gpizg;Gfs; rpijtiltjhy; 

ngUksT Mw;wy; 

ntspg;gLfpd;wJ. (1 gpizg;G = 

7.3 fpNyh fNyhhp ) 

 

 

 

 

 

 

 

 

 

 

 

Rthrpj;jy; 

(Respiration) 
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Rthr jsg; nghUl;fs; 

 

 

 

 

 

 

 

 

 

 

 

 

 

               H2O       CO2 

 

       
 

 

Rthrj;jpd; tiffs; 

fhw;wpy;yh Rthrk; (Anaerobic) 

 Kjypy; fz;lwpe;jth; :  

Kostytechev 

 NkYk; tpthpj;jth;    : Gaylussac, 

pastuear (1898) 

 fhzg;gLtJ     : ghf;Bhpah> 

m];fhhp];> Bdpahrp];> jhJf;fs;> 

RBC, jirfs; 

 O2 ,y;yhj epiyapy; czT 

KOikahd Mf;rp[Ndw;wk; 

milahky; vj;jdhy;> mrpl;bf; 

mkpyk; my;yJ yhf;bf; mkpykhf 

khw;wg;gLfpd;wJ. 

 jhtuq;fspy; Kisf;Fk; tpijfs;> 

goq;fspy;; nehjpj;jy; tpid 

eilngWfpwJ.  

 G+Q;ir> ghf;Bhpaf;fspy; ,J 

nry;fSf;F ntspNa elf;fpd;wJ. 

,J  nehjpj;jy; (fermentation) 

vdg;gLk;.  

 

 

 

 
 

 ghf;Bhpah kw;Wk; G+Q;irfspy;  

,d;th;Nl];> irNk]; vd;w 

nehjpfs; FSf;Nfh]; rpijj;jypy;  

gad;gLfpd;wJ.  

 irNk]; vd;w nehjpia Kjypy; 

fz;lwpe;jth; : Gf;dh; (Buchner) 

 ATP vJTk; cw;gj;jp MfhJ. 

Mw;wy; ntg;gj;jpd; topNa 

ntspaplg;gLk;.  

     C6H12O6 
     

        
 2 CO2 + 2 C2H5OH + Heat 

      FSf;Nfh]; 

 

fpspruhy;bi`L 3 gh];Ngl; 

 

3 gh];Nghfpsprhpf; mkpyk; 

 

gh];Ngh <dhy; igUtpf; mkpyk; 
 

igUtpf; mkpyk; 

 

 

 

vj;jdhy;   yhf;bf; mkpyk; 

nkhj;j cw;gj;jp  = 2NADH + H++ 2ATP 

nryT   = 2NADH + H++     - 

epfuyhgk;                2ATP 

nfhOg;

G 

fhh;Nghi`l;Nul ; Guj

k; 

nfhOg;G 

mkpyk; 

fpspruhy; 

vspa rh;f;fiu 

Ex. 

FSf;Nfh]; 

mkpNdh 

mkpyk; 

igUtp

f; 

mkpyk; 

mrpl;ily; CoA 

fpiug; 

Row;rp 
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 efficiency =   
     

                  
 = 

    

  
       = 32.3% 

nehjpfs; tiffs;  

1) Alcoholic fermentation  ( kpfTk; 

goikahd Kiw ) 

C6H12O6 
      

        
CO2 + 2 C2H5OH + Energy 

2) Lactic acid fermentation  ( japh; 

cUthjy; Kiw ) 

C6H12O6 
              

                     
  2 C3 H6O3  

3) Acetic acid fermentation  ( fhw;W 

nehjpj;jy;; Kiw ) 

C2H5OH+ O2 Acetobactor CH3COOH+ H2O  

 

4) Butyric acid  fermentation   

C6H12O6+O2 
           

         
 C4H8O2 +2CO2+ 2H2 

fhw;W Rthrk; (Aerobic) 

ehd;F njspthd epiyfspy; 

FSf;Nfh]; Mf;rp[Ndw;wk; 

elf;fpd;wJ. 

 fpisf;fhyprp]; - (vy;yh 

caphpdq;fspYk;)  - irl;Nlh 

gpshrk; 

 igUtpf; mkpy Mf;rp[Ndw;w 

fhh;gd; ePf;fkiljy;  -

ikl;Nlhfhd;l;hpah - ntsp gFjp 

 fpiug; Row;rp / TCA Row;rp   - 

ikl;Nlhfhd;l;hpah - Nkl;hpf;]; 

 vyf;l;uhd; flj;J rq;fpyp / ETC  - 

ikl;Nlhfhd;l;hpah - fphp];Nl 

 

fpisf;N;fhiyrp]; / biuahrp]; / 

vk;ld; - Nkah;̀ hg; - gh;dh]; ghij 

 Glyco = rh;f;fiu; Lysis =  gpsg;G - 

,dpg;G gpsg;G (Splitting of sugars) 

 ,J irl;Nlhgpshrj;jpy; elf;Fk; 

 ,J fhw;WRthrk;> fhw;wpy;yh 

Rthrk; ,uz;bYk; elf;Fk; 

 O2 vLj;Jf; nfhs;sg;gLtJk; 

,y;iy> CO2 ntsptplg;gLtJk; 

,y;iy. 

 6 fhh;gd; Nrh;kkhd FSf;Nfh]; 3 

fhh;gd; nfhz;l ,uz;L 

%yf;$W.  

 igUtpf; mkpykhf khw;wkilAk; 

epfo;r;rp MFk;. 

 

 xl;Lnkhj;j tpid 

C6 H12 O6 + 2 ATP + 2Pi + 2 NAD      

2 C3 H4 O3 + 2 ATP + 2NADH2 

 

 ,J ,uz;L topfspy; elf;fpd;wJ 

1) FSf;Nfh]; gh];ghhpfuzk; - 

 

2) n`f;Nrh]; epiy 

3) g;uf;Nlh]; 1> 6 ilgh];Ngl; 

gpsj;jy; -biuNah]; epiy 
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 ,J 10 tpjkhd gbepiyfisf; 

nfhz;lJ 

 nkhj;j cw;gj;jp= 2NADH+H++4 ATP

  nryT     = 2 ATP 

epfuyhgk; 2NADH+H
+
+2ATP=8ATP 

,J FSf;Nfh]; Rthr 

epfo;r;rpapd; nkhj;j cw;gj;jpapy; 

2. 3% MFk;. 

mrpl;ily; Co - A cUthf;fk;:     

(Link / Gateway Reaction) 

 igUtpf; mkpy %yf;$Wfs; 

ikl;Nlhfhz;l;hpaj;jpDs; 

nry;fpd;wd. 

 Mf;rp[d; Kjd; Kiwahf 

gad;gLj;jg;gl;L CO2 ntspaplg; 

gLfpd;wJ. 

 igUtpf; mkpy %yf;$W 2 C 

nfhz;l mrpl;ily; Co - A  thf 

khw;wg;gLfpd;wJ. 

 ,J fhh;Nghi`l;Nul; kw;Wk; 

nfhOg;G tsh;rpij khw;wj;jpy; 

nghJthdJ. 

 ,J fpisf;N;fhiyrp];;iaAk; 

fpiug; Row;rpAk; ,izf;Fk; 

epfo;r;rp MFk;. 

 igUtpf;            

bi`l;Nuh[pNd];   

igUtpf; mkpyk; + 2 NAD                             

2 mrpl;;ily;   Co - A     + 2 NADH2 

+ 2CO2 TPP, LA, Mg++
 

(TPP-Thiamine Pyro 

phosphate, LA - Lipoic Acid) 

fpiug; Row;rp / TCA Row;rp / Tri 

Corboxylic Acid Cycle / Citric acid 

Cycle 

 S. Hans Kreb 1937 fz;lwpe;jhh;.  

 ,jw;fhf 1953 y; Neghy; ghpir  

Lippanan vd;gtUld; gfph;e;J 

ngw;Wf; nfhz;lhh;. 
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 ,J nry;ypd; rf;jp epiyakhd 

ikl;Nlhfhz;l;hpahtpd; Nkl;hpf;]; 

gFjpapy; eilngWfpwJ. 

 igUtpf; mkpykhdJ fhh;gd;il 

Mf;irlhfTk;> ePuhfTk; 

khw;wg;gLk; NghJ thpirahf 

elf;Fk;; epfo;r;rp. 

 ,J xU Mk;gpNghypf; (m) ,Utif 

epfo;r;rp MFk;. rpy %yf;$Wfs; 

rpijf;fg;gLfpd;wd. rpy 

%yf;$Wfs; fl;lg;gLfpd;wd. 

 ,e;epfo;r;rpf;F Njitahd 

midj;J nehjpfSk; 

ikl;Nlhfhz;l;hpahtpy; 

fhzg;gLfpd;wd. 

 ehd;F ,lq;fspy; Mf;rp[Ndw;wk; 

epfo;fpd;wJ. 

 mg;NghJ nkhj;jj;jpy; 6 NADH2 

kw;Wk; 2 FADH2 Mfpait 

Njhd;Wfpd;wd. ,jdhy; 22 ATP 

%yf;$Wfs; Njhd;Wfpd;wd. 

NkYk; jsg;nghUs; gh];ghhpfuzk; 

%yk;  

(rr;rpidy; CoA          rr;rpdpf; 

mkpyk;) 2 ATP %yf;$W 

cUthfpd;wd. vdNt nkhj;jk; 24 

%yf;$Wfs; Njhd;Wfpd;wd. 

2 %yf;$W ig&tpf; mkpyk;   

 2 ATP, 8 NADH, 2 FADH2 

vyf;l;uhd; flj;J rq;fpyp /  ETS /  

Electron Transport System 

 ,J ehd;F vyf;l;uhd; Vw;gpfis 

nfhz;l rq;fpyp MFk;. 

1) NAD+ - Nicotinamide 

Adenine Dinucleotide 

2) FAD+ - Flavin Adenine 

Dinucleotide 

3) CoQ - Co - enzyme Q 

4) irl;NlhFNuhk;fs; - Cyt b, 

Cyt c, Cyt a, Cyt a3 

 rpl;hpf; mkpy Row;rp Kbtjw;Fs; 

FSf;Nfh]; %yf;$whdJ 

KOtJkhf Mf;rp[Ndw;wk; 

mile;jpUf;Fk;. 

 Mdhy; Mw;wyhdJ NADH2 > 

FADH2 Mfpait vyf;l;uhd; 

fle;J rq;fpypahy; 

Mf;rp[Ndw;wk; milAk; tiu 

ntspaplg;gLtjpy;iy. 

 ,iy 4 rq;fpyp %yk;  

Mf;rp[Df;F vLj;J nry;Yk; 

NghJ cah; Mw;wy; gh];Ngl; 

gpizg;G cz;lhfpwJ. 

 mjhtJ ADP apypUe;J ATP 
cz;lhfpwJ. ,J Mf;rp[Ndw;w 

gh];ghhp fuzk; (Oxidative 

Phosphoryllation) vdg;gLk;. 

 

 

Rthrpj;jypd; 

epiyfs; 

%yf;$Wfspd; 

ATP       NADH2 

FADH2 

ATP 

nkhj;jk; 

fpisf;fhyprp]; 2 2 ... 8 

igUtpf; mkpy 

Mf;rp[Ndw;w 

fhh;g;d Row;rp 

.... 2 ... 6 

 

 

fpug;]; Row;rp 2 6 2 24 

nkhj;jk; 4 30AT

P 

4 

ATP  

38 ATP 
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fhw;W Rthrj;jpy; fpilf;Fk; Mw;wy; 

 

ngd;Nlh]; gh];Ngl; topj;jlk; / 

Pentose Phosphate Pathway / PPP  / 

Hexose Mono Phosphate shunt 

(HMP Stunt) / Warbarg Dickens 

Pathways 

 xU rpy jhtuq;fs; kw;Wk; rpy 

tpyq;F jpRf;fspy; nghJthd 

fpisf;fhyprp]; kw;Wk; fpiug; 

Row;rpf;F gjpyhf khw;W top 

ghijapy; FSf;Nfh]; Mf;rpfuzk; 

miltij thh;ngh;f;  & bf;fd;]; 

fz;lwpe;jdh;. 

 ,J Mf;rp[Ndw;w epiy kw;Wk; 

Mf;rp[Ndw;wkpy;yh vd ,J ,U 

Kf;fpa epiy cs;sJ. 

 ,J irl;Nlhgpshrj;jpy; kl;Lk; 

epfOk; 

epfo;T elf;f fhuzk;: 

 nry;fspy; caphpdq;fspy; 

epfo;tpw;F mjpf NADH2 

Njitg;gLk;NghJ 

 fpisf;Nfhiyrp]; 

NtjpnghUl;fshy; jLf;fg;gLk; 

nghOJ (iodo acetone, fluorides, 

arsenates) 

 ikl;Nlhfhz;l;hpah kw;w 

gzpfspy; Ntiy Mf 

,Uf;Fk;nghOJ.  

Mf;rp[Ndw;w epiy 

 ,J ngd;Nlh]; gh];Ngl; 

topj;jlj;jpd; Kjw;gFjpahFk;. 

,jpy;> FSNfhrhdJ 

Mf;rp[Ndw;wKk; fhh;gd; 

ePf;fKilafpwJ.  

 ,jd; tpisthf. 

gh];NghFSf;fhdpf; mkpyj;ijj; 

njhlh;e;J ngz;Nlh]; rh;f;fiu>  

hpGNyh]; 5 - gh];Ngl; Mf 

khw;wkilfpd;wJ. ,e;j 

Mf;]p[Ndw;w epiyapy;  Kf;fpa 

mk;rk; NADPH2 

cw;gj;jpahtjhFk;. ,jpy; epfOk; 

tpidfs;.  
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o n`f;NrhifNd]; vDk; nehjpapd;  

nray;ghl;bdhy; FSf;Nfh]; 

ghp];ghpfuzkile;J FSNfh]; - 

6- gh];Ngl;lhf khWfpwJ. 

o FSf;Nfh]; - 6 - gh];Ngl;lhdJ 

Mf;rp[Ndw;wkile;J 6 

gh];NghFSNfhNdhNyf;lhd; Mf 

khWfpwJ. Mg;NghJ NADPH+ 

MdJ NADPH2 Mf 

xLf;fkilfpwJ.  

o ,e;j tpidapy; FSNfh]; - 6 - 

gh];Ngl; bi`l;u[Nd]; vd;Dk; 

nehjp <LgLfpwJ.  

o 6 gh];NghFSf;nfhNdhNyf;Nlhd; 

ePuhw;gFg;Gf;F cl;gLj;jg;gl;L, 6 - 

gh];NghFSNfhdpf; mkpykhf 

khWfpwJ. ,e;j tpidapy; 

FSNfhNdhNyf;NlhNd]; vDk; 

nehjp <LgLfpwJ.  

o 6 - gh];Ngh FSf;Nfhdpf; mkpyk; 

Mf;rp[Ndw;wk; fhh;gd; 

ePf;fkile;J hpGNyh]; 5- 

gh];Ngl;lhf  (Ru5P)  khWfpwJ.  

o NADPH+ 
MdJ NADPH2 Mf 

xLf;fkilfpwJ. ntspahfpwJ. 

,e;j epfo;r;rpapy; 6- gh];Ngh 

FSf;Nfhdpf; bi`l;u[Nd]; 

vd;Dk; nehjp gq;F ngWfpwJ.  

 

Mf;rp[Ndw;wkpy;yh epiy : 

 ,e;jg; gFjpapy; 3C, 4C, 5C 

kw;Wk; 7C fhh;gd;fisf; nfhz;l 

gh];ghpfuzkile;j rh;f;fiufs; 

,ilg; nghUl;fshf cz;lh 

fpd;wd.  

 mitahd gh];Nghfpsp 

ruhy;bi`L (3c), vhpj;Nuh]; 

gh];Ngl; 4(c), irYNyh]; 

gh];Ngl; (5c) kw;Wk; nrNlh 

n`g;LNyh]; (7c) gh];Ngl; 

vd;gdthFk;.  

 MW FSf;Nfh]; gh];Ngl; 

%yf;$Wfs; ,e;j topj;jlj;jpy; 

<Lgl;L Mf;rpNdw;wkilfpd;wd. 

MW %yf;$Wfs; 4-k; 

tpidapd;gb ntspaplg; 

gLfpd;wd.  

 2-k; kw;Wk; 4-k; tpidfspd; gb 12 

NADPH2  cz;lhfpd;wd.  

NtnwhU tifapy; 

Mf;rp[Ndw;wj;jpw;Fg; gpd;dh;> 

xU %yf;$W CO2Ak; 12  

%yf;$W NADPH2itAk; 

Njhw;Wtpf;fpd;wd.  

 RUf;fkhf MW FSf;Nfh]; 

%yf;$Wfspy;  xd;W KOJkhf 

Mf;rp[Ndw;wkilfpwJ. kw;w 

Ie;J %yf;$Wfs;> 3C, 4C, 5C 

kw;Wk; 7C- fhh;gd; rh;f;fiu 

,ilr; Nrh;kq;fshf 

khWfpd;wd.  

 ,e;j Nrh;kfspypUe;J Ie;J 

FSf;Nfh]; 6 - gh];Ngl;  
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%yf;$Wfs; kPz;Lk; 

cUthf;fg;gLfpd;wd.  

 

ngd;Nlh]; gh];Ngl; topj;jlj;jpd; 

Kf;fpaj;Jtk; 

 ,J fhh;Nghi`l;Nul;; rpijTf;F  

khw;W topahFk;. 

 ,jpy; NADPH2 %yf;$Wfs; 

cz;lhfpd;wd. ,it 

nry;nghUl;fs; gytw;wpd; 

cw;gj;jpapy; xLf;fpfshfg; 

gad;gLfpd;wd. NADPH2 

Vw;gLtJ ATP  cw;gj;jpNahL  

,izf;fg;gl;lJ my;y. 

 epA+f;spf;  mkpyq;fis cw;gj;jp 

nra;aj; Njitahd iuNgh]; 

rh;f;fiu ,e;j topj;jlj;jpd; %yk; 

fpilf;fpwJ. 

 mNuhNkbf;  Nrh;kq;fis cw;gj;jp  

nra;tjw;Fj; Njitahd 

vhpj;Nuh]; gh];Ngl; ,jpypUe;J 

fpilf;fpwJ. 

 ,e;j topj;jlj;jpy;  cUthFk;  

Ru5P (hpGNyh]; - 5 - gh];Ngl;) 

xspr;Nrh;f;ifapd;  NghJ CO2-I 

epiyepWj;j gad;gLfpwJ. 

 Rthr <T 

 Rthrpj;jypd; NghJ 

ntspaplg;gLk; fhh;gd; il 

Mf;i]Lf;Fk; gad;gLj;jg;gLk; 

Mf;rp[Df;Fk; ,ilNa cs;s tPjNk 

Rthr <T vdg;gLk;. 

 

(i) fhh;Nghi`l;Nul;bd; Rthr <T 

C6H12O6+ 602         6CO2 +6H2O+ Mw;wy;. 

 

(ii) fhpk mkpyj;jpd; Rthr <T 

C4H6O5+302    CO2+3H2O+ Mw;wy;. 

khypf; mkpyk; 

 

(iii) nfhOg;G mkpyj;jpd; Rthr <T 

     C16 H3O2+1102 C12H22O11+4CO2+   5H2O 

ghkpbf; mkpyk;   Rf;Nuh];+ Mw;wy;      

   

fhw;wpyh Rthrj;jpd; Rthr <T 

 fhw;wpyh Rthrj;jpy; fhh;gd; il 

Mf;irL ntspaplg;gLfpwJ 

Mdhy; O2 

gad;gLj;jg;gLtjpy;iy. ,jpy; 

Rthr <T KbTw;wjhf cs;sJ. 

(v-fh) 

         C6H12O6    irNk];    2 C2H50H 

+ 2CO2 +   Mw;wy;  

 

 

 

rkepiyg; Gs;sp 

 CO2 tpd; ve;j nrwpT epiyapy; 

xspr;Nrh;f;ifahdJ 

Rthrpj;jYf;F rkkhf 

,Uf;fpwNjh mJ fhh;gd; il 

Mf;i]L rkepiyg;Gs;sp 

vdg;gLk;. CO2 tpd; rk 

epiyg;Gs;sp epiyapy; 

xspr;Nrh;f;iff;F vLj;Jf; 

nfhs;sg;gLk; CO2 tpd; msT, 

Rthrpj;jypy; ntsptplg;gLk; CO2 

mstpw;F rkkhFk; ,e;j epiyapy; 

xspr;Nrh;f;ifapd; epfu cw;gj;jp 

VJkpy;iy. 
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