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21 g U= Y f9geh 5N Tohie @ dfded o7t 1 IO B €, 10
SuraerERt =)o quf g € qen 38 TeEsifaied wed 21 Shel o faged ga
fepe aTell 98 o1 TEEeh 54 % ®9 | Hbad wC ol Sl 81 98 5y
ol S IR VT TEvash T §; S Sd WY, WO 9 AR FE
fhU WM W, TEHT ST fHA W@ 21 S BT G 1 Gaifeen Aot
e e 7 W T WA | 99 ol o w9 § fera @ A w2
TERe (TEUT) FeEd T

S et et Y W i €7 ST fhH @e w1 g foshfad €8
2?2 o 39 Soll I ok 9 TRy &9 § Gfed w3 €2 3@ ot Hl 9 wE §
¥ 9o 87 q9 3 Ga wiel o aR § oI5 W = wmensti § W A% g
o erezEE N, 59 ‘St S fo™’ (Bioenergetics) ®Ed Bl

9.11 S 3TIRAT

TG LA H MY U ok el foh el H 3ok STUR U f¥=a wigan
A eorl TEEfe difts food €, 5 SugeEs @ S| o) #ed ®
IR W W AfK H R IERT R AT 4.2-6.1 TR St
T 1 AW faeficier 6 31 god Aeeyel qea 7w © fa Sfaw o
¥ weft Sfia Tk feer stoen ® faew € o @l St sopett &1 ffeed
BT B 21 A S U] Tk ST WA W B 21 g o qEEtes @
ik UiohaT Tod: TR i U H ¢l R SToen U sTameeen
B 81 ifaer fag o SER HE o o A ¥ s T w geRar
Bl St fom Sia eaen o wd €, S el off wreeren w1 fafa @ e
Tehdl B 3Td: S STl Ueh STHTRT TTE T ardt o, Toad e
| Erar &1 Sie 9fhan T AR 9are € S wremesen 9 s=n S 96|
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St ferma

TG foTU | Sl 1 SMEvIHhal Bl &1 SU=d 98 WiHdr 7 foed Sl
U Nl §1 Td: Siel e o SUTed Uk TR o wAiEerst g g1 e
SUTEE o Si9 STEEl U @l g §ehdl 2l

9.12 TSISH

AN gt ToEH U B B $ Jaelle 3 USEH %1 e SIuER
F B, 3¢ USAISIE Fed o) fwdt ot usmen & Wi o g fafid
Thd &1 Tk ToeH § ff WA #1 e Wiy S e € S e
I T @ W o B 21 WM i RE Usgd 9 ot fgdte o qediae
Tre fHerdt @1 S oY qdrEe Gl (Fas 9.49) Wi 2@l dr e <
o 9 @ &1 Tq@ 9T 30 FR W Hefed gl € R @ @
IEl-feadt feora Bt 21 3o wgd @ R A el w9 S €1 38 YR
1 Uit i Hihd Tl hed &1 TSTEH &1 Gihd e 9 R 1 Jefl &, e
RTINS STafEed B4 2| 39 YR USTSH Gihd e g Afafsmanst
F oS a9 IANG HI B TSEH SAGR STHREE SAF U hE YR
¥ fue B € Wfhd T Th Wgd o2 AR I AT SYEvds R
IenTa(Teh SR ST dIUshH o @ W pYIerdl 9 M Hid ¢ TSEH 370
S=d AU (40° W ¥ TR) R efqued e W €| WeRvEa sifa Se
qaRH (SI9 T S A R o F W) UC S AT Siel 9 9w USTgH
g Bid © S Il S I 3=d dusRH (80° § 90° ®. d) W off
ot @l B1 SWEd oA W S el Sfel ¥ gerep fepy €, SoAmeng
e Bl 98 Ih! favar B

9.12.1 TraTafeh rfurfehare

TSRS F e 27 IO USd F8 WHY ol oMEvash € o qHEtih
sAfufsren = et 21 THEtTs AfiEn § S aE o uiedd B 8l ueen
Gifqer IRec forad fomm s o 22 3T AT o R H gfed= e 7
3= Aifds i § go9 H oteeen § uRed Bl §, S a% w1 fusert
et afiefdd e A I T o § agernl 3 Hifdes 9iRae 81 WO
o HHA Sl 1 T 9 T Sl w1 FEtor g g et st g ?)
330 ST TRSEEES TUE o o 9 fhar R AfTm dewe 9 umt
EEICIS

Ba(OH), + H,SO, — BaSO, + 2H,0

IE Tk STREHE THEfE AfafEa 21 St 6 yRR (IE 1 Sl eTqEed
BN RISl H aga Ueh Sl T SAafhan 21 AAifdes = varEter
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sifuferan ) < &1 en a9y SRR 999 § 991 96 SAR § gl 21 39
TH TR YR A Thd 2

Ife feen fuifa & 9 59 < H 9 Wt wed ©1 Hifaw 9 THEtE
WisHae 1 T FF HWeh| oh WY-TY AIYHH g GHEd el g1 Th
gaa= M o6 STER w100 dfedie dMen % ded A oM W
sAffean 1 ¢ Fn: i =1 emeht @ St #1 Safa sifufrare, srafa
sifuferanst 1 310am S=a X 9 GUS B 21 S« fRd) USEH g safd
stfafran &1 X o1 ISR oF 9= B arel sifafRan | aga At st
21 STeone:

Co - H,0 T TS | 4 co,
%

2
FTE TSI FAES S| HTdiiTeh  3TFA

Ig Nfafskan 95 W= A @ B © 99wk W ¥ Freitie o7 ok
200 0T k1 IO gran ®, elfer Swis fafRan hifvreRt ge1 § suferd
USTEH hTeieh UAEEeS i Surtefd H demfd @ Ho= et @, fSeen
HTElTeR 3T % 600000 3T0] Ufd Uehe sd 81 USEH 7 TH TRA H R
F1 10 9@ T =g & Gomeq w1 e vife ke o tfaveadHa @l 2l

ESY YN oh TSTEH B © S (a9 Yo &1 YEES o Suq=d
sfufranet 1 S w21 ag=Reia aEt afafwaet § wel 1o
IO TH & Sfed TSy o fafa= geR o USeH § 3dfd B 2, 9 5
SUT=R 9Y Ed B S SEELl-

RN —> 2 UEEgE 3T

C,H,,0, + 0, = 2C,H,0, + 2H,0

6771276

RIS H Ui 3T 1 fRi Tk T9Efie 9w e 7, e
Tg faft yoR & oy Sura=rlt eifufsran w1 3R i §1 e sty
14 ° SR ifufsraieti o IR H oTeme FN| TH AN W S9! WM
o =ifen fof e & SUvEEr Uy U a3 sifaftea erfufweneti o gw
faf= R o Sur=Rl SR S B HR sheRrell URTE W ST frefa
o wifeeen afe o1 faior g € Stefer g e frofq o ueefas e
&1 oo giar 21 @R 4 ferve o SR SWIE 9 gRI 9 (Tehied)
=1 fmio g @1 fafa= fagnet o fafa= g o Scarg 1 ffor g9e 21
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9.12.2 TWTZH GRT Soof ¥ W AR ®ATARUT hd Eiam &7

U gUe o fau USEd oF 9R § o1l fowga S1eaam e US| Ak o
o aR W B9 Tedl € UG ok ¢ THETeh A1 SUaeE Sl Tk sttt
Bdl B S WA (Chemical) A€ H ®U@Rd 8l 8, 39 fHawmR
(Substrate) ed &1 TSEH S Uh GiHd T Gfed Tw Bifam §=m
Y 2, S U fHaHR ol IR § agardl 71 Genfds &9 § 39 e @n
g fafsd w2 g% 2

PR s — 3ARE P

TR (S) TSEH o Wieha el S WX A1 Y % B9 W B e, 9§
I STl 21 FohaneR Wfsha Tt i SR W &1 39 YhR STavash USgh- TR
aftmg (ES) w1 stfaenedia fmior giar 21§ (E) USEd i weiid w 2|
T4 9ge %1 0 T steusiias S 71 fRAUR USen & 9fed e 9
e i oeen H fear w1 A8 "W &1 fEio g @ N9 gwm
-G Fed B1 Tk o5 WY & YA q o T A S h
ST WhT T ¥ SIS SFIYH BT 71 G VSR B fHEAHR T ST
IS 1 GEAT | WUERG 8 STl 81 S0 61 I8 G Gl iU GehHl
N o R Bl €1 T fHRAUR 9 Scg o ote o Wgd @ ®uia
HTEATCH ST’ B Wehdl @1 3@ HYA 1 A ® TR o areft weft
el GOEAIcHeh STl STRTE Bidl B TATSed h1 el 310] shi Soll STareeql
I G W S B 21 A 38 s orates o w9 § e femen Wi
a a8 o 9.6 & STIEY T

y- 3187 SFdfifgd Sl 491 ol oFe il
x- 38 GUEAHS ®ARU & I 98 3TFEq
e fmfor wegerd! W= g Bl ®, &1
T o4 HIdl €1 & WS SA 9 A @)
fFaem () 9 SR (p) o o= el &R H
IR A IR fFaeR ¥ e =R oH ® @
Afafwa o SHE et @1 T oferwen o
3 i 2 & egfd (7 HwE 9) H
IRl el el 81 R off wR T e
I A yafda Safehan a1 SIa ST A1 e
sMavas  Ifafwan & fohamam &1 3=a el
el A WHAY TS W ORAT el B
fRaNUR o HehHUT STereel o o= 3iEd Sell o
FAR w1 ‘Gimam Fei' (Activation energy )

FS——— » Fed B
Form 9.6: AT S5 5 TWWH?WW?@
ST o M ®UQROT § FaNT Hidl &l
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9.12.3 Tsgw forar =t ueRfa

Tk USEH (E) o 3] Y fRaum-de[-Tda (Substrate binding site )
freran @ St fopameR (s) © i %Y |ihd Toed-fwaer wfmy (ES) @
foafor el ®1 g 9ty STedEfy %1 el ©, S SdE (P) Td SAuiafid
usten | fawfed & a1 @ s9eh qd meAEeen & 9 H USEH S (EP)
Sfeet &1 fmior gk 2

TSTEH-TRaTeR Sifeel (ES) &1 FHio SaS0 & fou sieagass giar 2

TSEH + fFaaR ——= USEA SRR Sfed — TSEH 3AE Sfed — TSR +3dmR

TSEq fohd oF SAE I 1 T =0T § oHed foRAl S WehRdT B

1. Hovum fRaeR afea e o orafked gie temed o afsa e
g & el

2. U 9N fHRAHER TSEY o SR H 39 YR 9 FSalre ofdl @ TR
fFaTR ToMed @ Al o s¢ S 21

3. USEH o1 Gihd e 79 fHaUR oF el §HiY e § fSeeh
AROTHEEY feRaeR o THEfTs 54 22 S © 3R U TSEH Sag
Sfeet &1 fmfor g 2

4. USTEH TffHd SR hi STEHEd hidl B o USEH Tds BT
fShaTaR oF O 370] § e ok foly S9R @ Sl ®1 39 WehR U
IATH T URH B W 2

9.12.4 USEH TeRanfafer sl GHTiad i 9Tt ek

S Rk WEH HI qdides G i gidfdd sid §, o TSTEH i Hihad
w1 ff guifod @ €; SH- AOwH, NTE (pH)| TRAER w1 "igar o
qfedq a1 fowel fafsre R &1 TSEg @ Y, U6t 9w 1 fFEta
FW B

quehH F O Tl (pH)

USIIEH WM Ai9shd 9 W TE oh o IRER | @ @ ® (Fa 9.7)
Ycieh TSIZH oh! SARehdd framsiicrar te fagre aosd o @ w9 W &) 2t
2, T8 s Sdg dusy o @ U9 Fed ©) 39 SRdH HH o S0 A
= e O fremefierar w2 St @1 e drusn TsEy e w9 9 fftwa
e © WX @Al €, Sieh S diqehH USEH i femarsiierdr il wH
FL 1 §; iR I=9 qI9HH TSEH & e i fashd T 2al @l

ToRameT et Aigan

fohER &1 WA (s) o 9@ oF TI-WY Tga df Togd fwan &1 7fq (v)
Tt g1 Al SidqdiTen Faed T (Vmax) WS i o W1E {haeR
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St ferma

A
Vafeai - o — — ==

:
:

(a1 ) (%)

£l

T

»
>

AR K, [S]

g 9.7 (31) Mu=. (F) qUHH T (H) FHAUR T Tgdr 1 TeH Afshaar W aRad= &1 q491d

H Higdl Sgd W A SRR @l e 81 TH sEfew g @ foh USEw ok
ULl 1 GEA FRaeR o STupetl § el HH B € iR 3 ervEi 9 U
& g B ok 9% SIS 1 &g off 0] Fpaam o Afafaa evpedi 9§ dem
w0 % foau g a8 w=a 8, (s 9.7)1

fordt ot TomeH o1 forameiarar fafvre @Al =1 suffa o Hogsia
Bl © S USMEH W dYd §1 Se WHEA R TSEH § SYd % 3uUd SHeR!
feparsiierar &< g1 St ® df 39 WishaAl ! WEHA (Inhibition) o I THEH
%! "Wk (Inhihitor) H8d 2l

e Gk 1O SMUjfash WOl H RRAUR W Tl GHMAT @l ® 31k
TSEd it fRamsicrar i d<fia & 8 @ 39 ufaeicier §EHT (Com-
petitive Inhibitor)%ed &1 HeHEH 1 THaHR ¥ THhedd H=HcHs oM
% HOEa®d I8 TRaR 9 TSEH o foRanaR-sue @ 9 dud g gfaeqet
FL B IROTHEEY foRateR, fRaeR sue e 9 9y 9 uran, fSeen
ey TSEH fHa1 A U8 Sl 81 Sl o foe, Herdifen feamgiioms
T HelMe g 9809 S 9 H fRaer e 9 (e &1 T TE
Bl U wfqeqeli HeHen! @1 SRR SYANT Se] S UTSHeh! (Bacterial
Pathogens) o =01 2q fepan < 21

9.12.5 TSTSH ThT THERIUT & SIIRTTT

g TS 1 @i, foere o 1w fman S gt €1 USEw g fafi=
Afafsran & IO F MUR W, 3% fafe= agel § afiea fEan w2
TSTEH 1 6 o o Yedieh offf bl 4-13 S9erl | fawifsa feman wn @1 femt
THHTO] FR R A W G 7

TSI SR/ SETggISiss
TSEH S <) foramumenl S 9 & S!dtg shedisTo=eH & IR w7 o9
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S(3T=ARad) +S! (ATRdFRd) =S (3fitpd) +S! (ITAMIT)

TR : USeH FFaemesl & TF Wi s 9 S R d" TH 9e
(BTESiSH o SAfafie) oh TAMET i ST Hd 81 S9-

S-G+S! 5S+S!G

EIESICISIST : USTEH 36, $oR, UCES, TR IEEIEeh , Shis-hle, ThsH-eclEs
A HIEPRE-TEISH S 1 SIA-3TT5e Hd B

RS Glﬁaqwq@ﬁariwﬁrﬁmwmaﬂaﬁ@ﬂ@aﬁ
M BH ! AR wW ©, o Foawy fgal &1 fmio g 7

XY

C-C—X-Y+ C=C
ABAMSS : 9 Oft UoEy St yehrha, sanfafas o feedia gae=et &

FI-TY F IARG FQ
TGS : TSEH < Aifiehl o 99 o e+ 1 IaRd wd €, S8 ToeH

I T3NS, SHTe-TeHL, FHIeT-AZ2SH o HIEh - Ao deff o

fr & fau saf@ w@ @)

9.12.6 WE®HNh ( Co-factors )

TSEH Tk A1 3% dgueie Jaaet o faet o1 g € R ot &
feorfaal & T I ofoE, fS9 WE-%RE ®ed ©, GSEH 9 dUel 39
I Gfehd a9 B T ITRWN H TSEH o ohadl YA WFT i THIUSTEH
Fed € WE-FNF dH YHR F BW ¢ : WRACH-THE, e-USET d
T 31|

Siedifesh-TE HEfTR AT B T SR 98 T TE-hRh ¥ 3H ®Y
A f=1 B € fF 3 TOiueEs 9@ Ted 9 9Y B €1 SelRe®y TSy
RIS 9 oheelsl Sl BRI WEARE &l oo a ot § fawfed
FW €, dm  Urafed T wia € S USEA & 9fed e 9 9e1 B el

U USTEH W FEfeh ik B 8 3R 3R ey TOUSEy 9 3TEe
BIaT ® S SIHRIaE A0 o SNH a9dl ¢ He-usied fafe= used saf|
sfafmaetl o We-%Reh o ®9 W % W &1 Ih FE-USEH H &I
Tt ofaFe faerfi=g gid & S9- UeUSEH dmdEe TS
TERFAARES (NAD) hRMARS T SE-aideEe Hiehe (NADP)
faaifim far @ 92 8n 2
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St ferma

¥ STI; e TSEH i fshamsiierar &q ©q-31a" &1 Tevashdl il 8
S Gfera T W UIvd- e ¥ HeEE 94 o1 € o SE 99 Th A1 Th
T efireh IR dY gR fReRel @ 92 e €1 Se-uidEifadies Teed
FHIeFIEeS | 5% T ¥E-%Rh o &7 § S 8l &

TSEH 9 I TE-FhReh i AT HT <& 9T 1 3701 SR fohamsiieran
gaTe B S 2, THE o € T U ) SoRe Ao ' 3 fuihs
et o1 W F

9T

Stall § smvdsHe fafv=ar faedt ©1 STl T9EfTR gued 9 Sudeel sifufwensti |
STHIIRUT FHMFAG fHerdt €1 Sia e o fsfia geaf & ue 99 o1d @ o S5 &1 Al
O TRIETT foRan ST At o R F9E B €1 R off gaw ader o 918 g% o ® f Ak
Stta @ 9 fsita g2l 1 qor 1 STl Sia a3 | hIe, BEge o SRS i eTiefdd
Afreh Sgeral erdl 21 Sitel § Helifersh e THE STl fierdl 81 8 SR (1000 Seed | %)
I BRI St 3] B €| Sl W WHIAT 37, Therdeohsed, fgehviehiised Iy, o, o7,
fiereRicl, FfataieEe, JadEed d TEnH AR S 5o Hisieh difes e 81 5 20
TR o THIAI 31 o 5 R oh Jeiiaieged e €1 9@ 9 de feredged g 8, T
1 37, fieretrel ¥ gedea il B1 GIehifaiyed § Giehriehd et s fier &)

e 5 o el A YRR o geqeTT] SH- WidH, e o o dgdehged e 2
feafred =1 fereeh Heiferd € o R0 ged sTfvae 219 § @d €1 99 98q 317 g Bid 2|
3 faf=1 w2t @ o7 24 &1 el ot (LA d IRTAT,) AfFAsierned ¥ faerrt o+
BN §1 99 geq et | GeEel &1 uSHHH S weifhen, T, qaiae o wqshia 9
fierd 1 ~oreiieh 70t STETSTeh Fod a1 hIRTRTaraal o &4 § HE Hidl 8| TgHohEed
relf, ookl o GG & &1 ShebTed oh T2 €1 3 oll oh Wiad €Y (SY-TH 9 TARHSH)
q oft firerd &1 W faf= Sifesta sl § Gera S 21 S 9§ 9 TS, gt e,
T, o T TS FIeA Bid €1 ol ST | Feiifush eRd § oo el W et
9 Fuul Seded ¥ gaifus geRal § fier o W wew (RUBISCO) @I

TSER FIH B © Sl hiferehish | S qHEten et sl Scieh v g 1 WemHa
ST Tehamiierar B S5au a9shd o W.CH. (ph) i STEgdehdl eidl 8| TSTgey Tfafshan shi
T I T el AT 2 &1 el 3 AETNI GeIst o dedh e €, Sl 39 Ugeh dil
Y Hafd § & sen
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10.

11.
12.
13.

14.

15.

A

Ted AT F 87 SIEI0T Lfe?

TAShITAfSH, TRTEE, T HITHI-SREX Sl 1 JuiA Hifera?

WS i qeltaeh G W S e @2

10 U@ Tfeeht geH g STU[el 1 Tal OTET S A STUUR olel Bid 8 o gAeh! STl
T2 UQ SN o1 Tl LY S 37 AfTeR] w1 Ffor foern grR1 sed 872 3Rt Tiie
o i &2 HIGH HITT?

WA o wefier S B 7, 4 ol S 2 U fafy <€ v 2, e 9 % 9

fohaRl W orfil et ® Al o1 MY TH OYEAT ki WM i YSdl el HHNTA
(homogeneity) ¥ SIg Hehd 8?2

IEESSICEGIREN (therapeutic agents) & ®9 H G H 3T 91l YT 1 Yl ET
9 Felag I W i 31 STARTaR i SRy (S digd-yarem o) |

IEfieERIgS o WS o1 9Ui i)

1 3T WM 1 SFTHRON & SR W 0 FT Gohd ¢ o 381 1 <& el Irre |

Ifiedd fhg YR ST 22

F Y ARE e ¥ Iqae TV Hied (Fa 9 s TA1) &1 T & gT
ST o I GEHl ! o Hehd 87

STHHT STl i gl R ¥ STHIA (Titrate) %, 3THA o7 | TSt forarenss Tl
T T O T T hiToT 2

TeHI9 STl 2T hi =T 9dzu?
e fRag o1 B §2 1 Hiaw g9y fa= 272

e, o1 9 Ot STHIAT 37l kT faveiunenss qdieror adi3t we fRdl W % o @, @R,
THAT q I H SR T B2

vl ey, foh S Hed | 9t uedl g feRad Sogettst b1 i g 815Ukl qor
Ao gRI Sedfed shiTel § Y| Hie gRI Ufded urey gl w1 fhde @ad w1 St 272
Ty gAafadl 1 fRa B Bidt 82

USTEH °h HEcqul U7 T U ehifera?
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