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(Ca) 3.6 1.5
(Mg) 2.1 0.1
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) w1 0T el @ @1 Teell WehR Wi WishAT i Sa HISAWUl 9Y Al
SUeEt U wed €1 SHd Wiww W eed a1 fawed wan €, zHfaw @
Tt U whed B STl el § ot @™ gl g1 A ovedl @ WA o
i & ot ) eavashdr gt 81 a0 WE STuwER U g Sl gad et
8, S8 cherrell U o S TophiS olffed ot H 2l € al Sl e el
21 78 SUrTEE v TSR gRI TohiSl § wfdesd ot w1 o g €, 10
SuraerERt =)o quf g € qen 58 Tegehifaied wed 1 Shel o fawed ga
ferer oTell I8 Sl THErS o % ®9 § @iead T ol S g T S
Fell SE SR T SEvIE Bl §; WY Se YA, GE g A H
fhU WM W, TR STAN fRA W@ B TSl Bl G k1 Gelifeeh Aol
Ty Sfe a5 W T WEA ° 94 Sl o w9 o fiyerr © fal w2
WA (TE) wed 2l

S ST Sl hE WK hid B2 S fohE @ Wi AN foeRfdd gg
22 9 TH Sl 1 hY o fRE Y § Gfed W@ 82 3@ o w A HE A
Y SEAd €2 qH 1 T sl oF AR W o8 § S wansti # Wk A 9
o ereE N, 59 ‘St St TR’ (Bioenergetics) ®Ed B

9.11 SIig 3TawAT

T9 3[a¥el H 39 99 ok sl foh Al d ITeh IIER Tk Ffv=a i
4 eoRl EEte A foed €, S SuMeEs W S o] wed ®,
ST A @ Afed | W R Hi A 4.2-6.1 THelHe s@fe
g 1 A uf fiefieliet g 21 9o Aoyl qea 7% © fo Sfaw o
¥ meft S s feer eraen o fierd € o @t Sia eropet &1 wk ffvea
AT B §1 A S S0 U SUMeE YA W B 21 g ot qEEte o
ifcer TR T TR H W Fd €1 feR stewen uw sarreen
el 81 Aifaer fag o SER ®iE ot o5 wraeeen § & T e g
21 St o S gaen e wd €, ST et ot wrereen w6t feafa 71 @
el T 3T: ST ST Ueh 3T T afeRe et ¢, Toad whrd
WO BT &1 Sita ik Teh o o © fad e § o= S 9oh |
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Stta formma

Toh o0 | ol 1 STORaehdl Bl Bl SUT=d 9 Uihan © foed Sl
T il ©1 3Td: Sel e ° SUTed Ueh g o wAiEeErEt g g1 e
SUTEE o Si9 STEEl U @l 8 §ehdl 2l

9.12 TUSII3H

AN gl ToEH U B B $e Jaelle 37 USEH i @ oIuER
FA T, TR UEASEE Fwed 7| fRd off Teeg =1 Wiy fom g fafa =
Thd &1 Tk ToEH § ff WA i @e W S et € S e
I 1 @Al W o Bl B1 W whi @ Toed | off fgdtues 9 gt
woe fuerdt ®1 W@ ST qotees W (Fo 9.49) Wi R@H A e <
o W @ &1 T@ 9 30 FR W HEfed il € SR @ @
-t feo Bt 21 39@ Sgd @ R A Aol o7 Wt T W TR
F1 Jeft 1 Gfeha Tl Fed &1 USTEH 1 GiRT Tl 9 R A Oeht 7,
foRaTeR TRt safterd Bid 81 39 YR USTeH Wikd e g sifufwansti
F IS M Y IART A 21 TSEH SAE STHEE IAE G FE YRR
¥ o= B €; Wfh T Uw Wgd 92 A Wl AT SYEvds
enTE(Teh S S=d dIUshH o @ W pHYeral Y hH Hid ¢ TSEH 3]
=9 AU (40° W, ¥ TR) R afduEd e W €| WeRvma ifa Se
TUEHE (S T Edl W THE o S H) UN SH Aol sial § Ui USiEH
T B0 © 3N S9! ST Wi 3=a araed (80° ¥ 90° W, k) W off
ot @l B1 SWE CSMEH W ST Tl Sfel o gerep fepn €, SoAeeng
e Bl I8 Ih! fawivar B

9.12.1 TrETH{h TfUfehaTg

TE 1 B €7 Y Ued 9% UHH ol evas § f TWmtie
afufsran 1 et B THEfr Aifien § 9 e o ufdad gl €1 ugen
iferer g o fomm s o 22 gu Aifieh o 3R o IRedq B 2l
T Aifaes iR § 5oF 1 feee § uied el €, S 9% w1 TuEerht
gt o uftafdd eF =1 a1 A § seern 3 Aifdes gfmard ¥ e
o A S A1 T 9 T Sl w1 Frator g @ et sifafwan g #)
STEX0T ST TRGEERES THd o o 9§ fohal X afa™ dewe 9 amt
CEInI

Ba(OH), + H,SO, = BaSO, + 2H,0

qE T SAhTarich THEtTR AffH 21 S T YRR (I T S STqEeA
SN RIS W WSOl Ueh shisiiTeh WAl iffsman @1 fifqe a1 wemEts

2019-2020



EEiEL

sifuferan &1 < &1 el a9y THE 999 § 991 96 SQ ¥ Bl gl 39
T YRR YR H GHd o

_or
=5

afg feen fauifa & af 39 R # 9 ft wed 21 odifas 9 THEf
Tiheie 1 W S HIH oh WIU-WY AWRE gRI YA et Bl Th
aa 99 o STER Td 100 Hfie dusH o §@d A1 Med W
arfufsran =t < A fgfora =1 eneft &1 St @)1 saifta erfufwand, eraifa
sifafwaneti 1 31981 =9 < 9 GO Bl &1 o9 fRd TeEd g safd
sifaferan 1 <X foA1 IR0 o F9= B arelt sAfafRar 9@ sgad oAfues sidl
T e

Co + H,0 ¥ CRES | 1 cO,

2

FTATSEATFAES SIq] EACIRCRE ]

Tg rfufkan g w3 Tfa @ B © oo wh = o St o ok
200 g w1 fEior g €, Wifeh SWis eiffshan shifdent gou ® Sufeerd
USTEH hTaiTeh UAeEeS i Surtefd | demmtd @ Ho= st ©, foeen
HTEiTeR 3T % 600000 3T0] Ufd Tohe Sd B1 TSEH 7 TH fRA B R
1 10 @@ T 9 &d| TSEH H1 T Yok o o Afage i o 2l

g RN o USTEH B & S fI99 YR b THEtIR o Surg=
srfufrene 1 Safa W 21 agereia aEte afafmpaet § sl o
=IO TH & Sfea TSeg a1 fAfa= YR o USeH § 3dfd B §, 9 52
SR Y HEd Bl S ISE-

RIS —> 2 TEEias 3R

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

6”712

ToThIS © UEEa 3Tt w1 Tt Uk @i g9 g g v, forw
=g fafir= Yo o TSEe Suv=Et sifafsman o1 SAid oid B S S
14 ¥ IWFaq Tfafshansti o IR § AeAIT 1| 3T T H YRl oM
o =ifen fr ww € SumeEt uy uw W < sifafem erfufsaneti & gw
fafi = ohR oF SUT=ET SR oA B1 BHN Shehledl Ui W arte frerfq
o oiferesh et o1 fior eian @ Stefer wmr= st feorfq o qrsefos e
&1 o giar 81 @HR | frved oF SR STe 9¥ g S9ATA (Teshied)
=1 fmto g 21 fafa= fagnet o fafa= v o Scurg w1 fmfor gve 21

6
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9.12.2 TUSIEW GRT ol &¥ W MHMEeh WUl SFd gIaT 72

U O9e o fay USed oF aR ¥ il fowqa 31eaae &1 92| 9isha T
o aR W B9 Tedl € UG Heh ¢ THEeh A1 SUaeE Sl T sttt
gt 81 S WA (Chemical) 39 § ®U@AG B ¢, SU fHamem
(Substrate) F&d &1 USTEH S U G e 9fed ts o g@==
Y B, S T FRAUR 1 IR H Seodl ¢ Hienlas w9 H 36 e &
g fafsd w2 g% 2

fRIEUR s — 3IAR P

SRR (S) TSEH o Hiehd e S R 1 Y % B9 § Bl €, ©
IS STl 21 TohaneR Wfsha el i SR S &1 3H YhR STavaesh TSga- TR
aftng (ES) 1 faemedia fofor g 21 € (£) Tomed = wsfifa s 2l
T e &1 i U Steumiaes T @1 fREeR USiEd o |fed e 9
S[EH 1 e § fEaem T g o e g 2 e gwEm
AT HEd 21 THR W% W & YA S o e A T h
ST Afha T ¥ SR SFIgH BT Bl S ISR H fRAER T ST
3 1 GEAT H W@ 8 STl 81 S0 61 I8 G G Hod GehH
N o NI Bl §1 T fHRAUR 9 Seg o ote § Wgd @R ®uia
HTEACH e’ B Wehdl ¢ 39 HYUA 1 ANE ® T w4 e gt
Heedl HTEIcHeh SO SRS Bidl 21 TS ol Teiel 370] shi Sell Sfereell
I HE WSS Bl ¢ A 38 Teensh ot o w9 § e feRan wig
@ a9 o= 9.6 o TIET B

y- 18T SFAfifEd ol 91 ol oFe wil
x- 318 TIEAHS ®U@UOT 1 1 98 e
frmer fmfo Heged! W= g1 el ®, &1
TR B! ook hidl 1 q HS SAM 2 9 B
fhaeR (s) @ SR (p) o o= ol & H
HR afE S AR ¥ = ' oH ? od
afafepan ol SoE et B TH oferwen o
s fmor 3g e emufd (T & W) &I
Aehdl el el 81 R off =’ Ie AR
I A yafda stfafsean a1 Siq ST A1 e
sewEs AR 8 fRaam &t 3= 3.l
e A WHAY LS W ERAI el B
fRATYR o HehHUl STl o ote 3Ed sl o
AR h ‘Timam =i’ (Activation energy )

FS————— %ed Tl
Forr 9.6 s 5 1 s Tmm‘qﬁwm&g{@
ST o STHM ®IOT § T AN Hidl Bl
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9.12.3 TSTEH foham i Uehfa

Y Taeq (E) o 3] T fRaamR-dy9-Td (Substrate binding site)
fyetar @ S fRameaR (s) 9§ 99 Y 9ferd TSea-fraer aftms (ES) &1
fmior e €1 Te Wi ety 1 el B, S S (P) Uel rufafdd
usten o fasfed &1 <1 @ s9eh qd weAEe & ®9 d USEH S (EP)
Sfeet w1 fmfor g 2

TSTEH-TRaeR Sfeat (ES) &1 FHfon 3o & fou steagass g 2

TSEH + fFaaR T— USRA SRR Sfed — T9EH SAE Sed — TSR +3dR

USTEH foha o SR T Wi T =RON § oFe feREn ST WeRdl -

1. TdYem fhraar afhg e o oafied gl TSsy o Hfhd o
g < S R

2. U dren fHRATHR TSEY o SR T 39 YR 9 dSald ol § T
fRaTR Toed © Al o a9 S 21

3. USEH o1 9ihd e 79 fRaEn oF 1% §HIY e § foieeh
AROTHEEY feRaR o THEfTs 54 22 S § SR T TSEH Seis
Sfeet w1 fmfor g 2

4., USTEH ToiHd SR hi STEUE hidl @ o USEH @ds BT
fShaTeR oF O 370] § oM o Tl S9R @ Sl ®1 39 WehR U
I = YRY B W el

9.12.4 TSIEH TeRamfafer shr guTfad i aT hieh

S R WS hI Jaldes WAl i UREfdd e 8, o TSIEH 1 ik
# ff guifed #@ ©; SE- aOwH, NEE (pH)| TRAER w1 "igar §
qiadq a1 fee fafyre Wem &1 TSRA 9@ SvE, 396t 9fear &
FW T

qUehd & UT T (pH)

USIEd WM A9shd 9 W TE oh o IRER | @ @ ® (Fa 9.7) |
Y TS i Afehan franiaa T fage a9seq 9 9 @ W § st
2, T8 %99: a0 a9Hd 9 § T %ed ¢l 3§ $dH HH % ST Al
T4 2R ¥ frarfiear ge S 21 f1= araes teen i sreerd w9 9 fafra
e WA @Al €, Seieh S diqehy USEH i fmAsiierd il wH
L 1 §; iR I=d qUHH TSMEH & e i fashd T 2al @

feramam =t wigan

fohaTaR 1 WISl (s) o 96+ o -9 9gal of TeieH fohan &1 Tfa (v)
Tadt g1 Afdfehan Siadien Hated Td (Vmax) WS % o 91§ THaR
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A
Vefyedd- o= — — — — — ==
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Eal
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TR K, [S]

g 9.7 (31) Mu= (F) qUHH T (H) THAUR T Tgdl 1 TeH Afshadr W GRadT a1 q49me

HI Higdl Sgd W f R TEl et ?1 tW zafae g ® fm uSEA ok
LS 1 @ AR o et @ Wl % e © SR g vt § usiEH
o HJW T °h 91§ TSEH &1 iz 1 370] foRamar o tfafiaa STupeti & dua
FH & fou g & s=a ®, (fo 9.7)1

fordt off TomeH &1 fRamiea faftre WeAl 1 Sufrfa o wageie
B & S TSEH 9 Syd 21 Sd WA o USEH 9 ayd o Iud S9eh!
fopameiierar &< & St @ d 39 UfHA 1 WEHT (Inhibition) o 3E THREA
%! "Wk (Inhihitor) Fad 2l

e HEHE ST 0] WEAT W AR W IR HHA W@l © 3R
TSEd i foRamsiictar &l Gsfid ¥ & a 38 wfaeeicies 9eW9 (Com-
petitive Inhibitor )%ed B HeHe &1 fHaUR & Fehedd HTarcash FHM
o HOaey I8 FhaTaR o TSEH o fohaiuR-due e § dud gy gfaeqsd
FTd B IRUTHEEY fRamer, fRaeR Sue e 9 9y T8t uran, fSees
Ty TSIEH (a1 HE U8 Sl 81 Sael o foe, Herdifen feamsgiioms
1 B N 939 Sl G3El H fRaeR gediee 9 e &t 9umar W
21 U@ wfqeuel HeHel @1 SRR SYAN Se] S UTSHeh! (Bacterial
Pathogens) o 2101 &q fean sman 21

9.12.5 USTZH SRl ATHERIUT & TATMRTUT

ESRI USEHl 1 @i, faere o steme fman s g 1 uSiEw g fafi
afufsran o SARU & MR R, 3= fafe= wgel o oifiea fran @ 2
TSI i 6 o o ook ol i 4-13 Suam | fawifera foen e 21 fem
THFT IR R @M W SHG B

TSI SRS/ SRTggISiss
TSET S 3 USR] S 9 o S!EE SfedisTee F IR w7 o
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S(ITARIA) +s! (ARfipd) =S (ATRdlFd) +s! (IUAMAA)

TR : USeH fFaumsl & Th Wi s 9 S' k" TH 9
(BTESSH o SAfafer) o UMY & ST & 81 S9-

S-G+S! -S+S!'G

EIESICISIS : USTEH 36, $oR, UCES, TeEehIEIEiSeh , Shis-ehle, Shie-ecliEs
A HIEHRE-TEISH Sl 1 SIA-3TT5eT Hd B

RN : Sa oT7eed o Afaited fafy g usen foranemert 9 Ol o
M BH W I wd €, fach werawy fgsi &1 fmfo e 2

XY

C-C— XY+ C=C
ABEAMSS : o Ol UoEH S yhria, snfafaa 9 feuda wweedt &
FN-TA F IART @ <

AT : TSTEH I AR o oo H g i IWf| €, 99 U
S ShTe- SRS, HTAT-FeH, HTAT-TEeIS o HIh RG-S el oh

o & fau saf@ #w@ 2

9.12.6 HE®hNh ( Co-factors )

USIEH T A1 3 SgieRs guenst 9 faeet = e 21 R ot &
feorfaal & T WIEH oforE, TS9 GE-FRE wed ©, TSEH 9 d¥el 39
I HiFT 9§13 SN | USIEH o Sheel U | 1 THITSTEH
FEd & WE-hNF dF YhR o B € : WeIfew-uge, We-USEA o
T ST |

e -Tge e AfTH B € 3R 98 T TE-FNEH U W &Y
T fo= g € fF 3 TOiea s 9 ged @ 99 e @1 SSeiEEy TSy
TRIFNSS 9 oheels S BRSNM WFHRES &l AadeH a uHt ° faafeq
# €, €W dradfeds TqE Bl @ S USEA o 9fed e 9 9e1 gl 2l

U USEH W FEfeh Ak B 8 SR IR ey TOuSEy 9 STeen
BT & S WEFEIG 3SR % SNH oAl 71 He-UseH fafv= ueeg safd
sfafmaetl o We-%Rw o ®9 H % W &l Ih FE-USEH h &I
qurafies efaFe faerfi=g gid & S9- UeUSEH HerdmdEe tedH
TEIHAARES (NAD) hEHARES TeAH SRgaidRRe Hihe (NADP)
faarfim fom= @ 92 8 2
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Sftar fam

¥Tq SATI; S TSTEH i fehamsiierar 8q ©q-3Ta" 1 Tevaehdl el 8
S Giera T W UYE- e ¥ FEeE 94 o1 € o SE 999 Th A1 Th
¥ efeeh IR dY g fREemel @ 92 e €1 Se-uidEifadie Ty
FEFEIEES ¥ 5% TH Te-FRF & &9 H JI 8 T

TSEH ¥ Af ¥8-hRah ! 3TN & A S @ 9! Scuan fohamsfieran
U € Wl ©, THE T ® fon U i Sk fwanstiera 29 4 Frofes
T ST HA T

Q9T

Shet o enveEste fafe=rar oot 21 5Tt TaEfte geed o SuaeE sifufwanst o
STFURY GUHATE fHerdt 21 Sfia el o Fiofla geif & e oM ot @l & Goed &1 afg
TR IO feRam ST o of TR EHH B 71 fR Sft gew we & 9% 7 T @ fE Ak
Stta @ o feffa g 1 g 1 STt Sia a3 | hieA, gEger o Sede i STuadd
ik SgeTal eidt 21 Sl § Helifersh e THE STl fHerdl 81 8 SR (1000 Seed § )
a1t BSIRY S 370 B ¥ e H A 3T, Uhoreheed , fEepeieheed Wk, o, ST,
frerRial, Ffacriese, JlaaaaEed 9 et &R S8 §8 He A fed g 3 20
TR o THMA! 370 9 5 YR o JaeiaeEed e €1 98 9 da fiogeesy 3§, fod
T 37, froet @ geelichd Bl 81 BiChifiued o BIehRichd sereHa ik fier €

Sfter 5 o Sheel oI YRR o JEqeY] SH- Ui, il 3T o agdehiged e )
fafaeg =1 feeh Heferd eF o wRT Jeq Mfvas 319 § wd &1 9 g8q 317 Sgas e 2
3 faf=1 sehi | o B 1 =aciis ot (SLUAT, 9 RTAT,) <fFasicred ¥ fie o=
B 81 i geq et H SR 1 UeHsd S8- gt fgdias, gt o wqshia S
foerdt @1 =Jacdish e AR %4 1 SRl o &9 § w1 S 81 Jgdeized
Uil ekl o TRUIRT o STRI chehTet o B2k ©1 3 Sl o Hiad &Y (SU-RT 9 Tegahier)
o off fyerd €1 i fafi= wifventa sl § geEd S €1 S 9 o ueee, gfied, e,
T, 9 T GEAKHS W e €1 Wit Std o Gaifush wegar § e orel W e
9 Fyul Seded ¥ gaifus Rl § fier o 9 ®eiw! (RUBISCO) @1

TS WO B ® S iRt § S qeEfte fmaet s sake v B €1 WeHd
TSTE foRamsiieral 2 S a9 o W.TE. (ph) 1 STERIehdl Bidl 2 | USTge SAfafshan shi
T FH HH A F 3 1 A ST ATANE GEASA & aEF e €, S 38 U9 N
Y Hafd § & sen €
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10.

11.
12.
13.

14.

15.

A

TIed Y] F 77 IR0 fe?

TASHITASH, TRIEE, Tl HITHI-SEEX dxl a1 Jui hifay?

WM &1 qaiFeh WA W o a2 2

10 T Tferehy ged Sid YU w1 Tdl ST S H ST9R o1t €id € o $Teh! STl
TS TH S o1 Tl SIS S 5 ATehT o1 FHior forerm g shid €7 Sl Tl
I HH 72 AE HIfw?

T ® wiefher ST Sl €, A€ Tqen] S B UE fafy € € @, foes widE o <t
IRl W STl ot ® A dA1 MY T YEAT kI WM HI ISl AT HEWTAl
(homogeneity ) q Sg gehd 27

IEESICECIREN (therapeutic agents ) o Y H YA H 2T ol G Rl Tdl oSy
9 Geleg HISU W 1 o= STARTER 1 aqRy (S Gigd -y &) |

TEATEES o WS &1 JUiF Sifad|

1 9 YIS 1 SFTUR o R W o0 HT Feohd € b S ol &l el A
e fore YR e 82

F AT AMRE e § I TWA] Aied (I 9 fedh T9A1) &1 99 & gL
ST o I GEHl 1 & Hehdl 872

STHIAT Tl ol 3ol &R STIATH (Titrate) Y, STHAN o7 ¥ foarstt frareen el
T Tl T T JAE HifSC?

TAH 3Tl 377 shi H=T Sqsy?
g fhed oH Bid €7 o i ged 9= 872

IEH, o9 9 dct 3T 37l k1 faveryonenes qdieror aqrst Ug fedt of %e o W, @R,
TEHAT q T H 3R qHE0 L2

T MEY fF S Hed ® geft wew g fRad Yol 1 fEi0 g |1 STl qor
I gRT SeAed TSl § HE| HHG 5T Fiqad Wgy qerel w1 faet @ud i Sl €7
T et i feral = et 82

TSIEH o He@qul TN 19U Hifaa?
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