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B SsnOWL U 2 eisHeani. weRimamud, 2 oisdu STursmaud seissaitu Hnidsmt.
wrsdar Beom 75 Kg (164 @orsssd) o8 sifsfsHebsmgub, waienia Beop 27-5g (2
Sisien) R GODEAGHSHSUD SupTENEE Wubss. BHEHH Aristotle @at Fapdp
SupTag asums b GareasiLri. Gwabd STagsAnG Quwmwete Bop sPsfiiyse wewm
o Gaupeweod @hEsCamiBL sTanD (WIpa GFUISHTI.

HHBUTE HTeuy elighepmaiss sruaf@yr el peision atusl, gliiFa aauudBelmbad, Bilgusier
parsafelmhals Cosa Goimassr GaT@ssiLGaums smbgeiaean. G B CsTGUYSS
Caemauunst Hfigensy sefuiysst wrsHIGL wenavedmba GuDLLGSaTDET.

sragsAat w o eifopulsd 96% @rudl, QUAFR, REIFA TRTLUDDTD  HSSULLBETENSI.
BiedH 4% BUETWRT (APOSBIGMTE DpHEUILIL(HETT6er.

STOEBESEG GODHSS 16 alsHursorar @IsTua APESEESH CHmauLLGHMD. Dieney '
g gurenduwrenr (psosmumen (Essential elements) eisn oiempssiu@Gld. e CxamautLBd DiaTey
Beiggisdend GeumuLo.

sisAuraudliuoner aesmisd SEAQUISHE Aplurer aamiFfsGw, BMUIGUEHESEHBISEGD.
(P& SO BTN EULIT GHLD.

SI5AWTALIOTS  APEVSEIBED6T ~ HIUTHBERHES DiFsamaled GCopemealuGueneal wrCUTFenaw
Gpovsmisar (Macronutrients) si@iiL@ELd. Gapboeneisd GoamalLBGusme Pl CuT e snaw (psosmismet
(Micronutrients) eteiIL{LD.

SCEsaiswran Srauynsal 2 oOigsuul®, Bpssiul Gl & uglutue GFUWLLLG
SiusTafeslulLBUTE 9 IBUTFMEN APMSEIBEHWL, 7 HATGUIFDRPOSHRBHEHD  HIEDLLITETE
&TELILIL L 6oT.

WIGUTFMEM! (PSEISNTURT; HTu, PLiFh, QHIFS, OBBHIFN, QUTDHDTUID, Heod b,
waafdwid, GUT&UTSE, BHBHD JLEGLWD.

HISIGLTF®ET (PEOSBISETToUST; S®bY, GCermier, wrisala, GuDsiT, BASID, GIFbL, Qwrra?,ijmni:

SigLsmeUTGID. Gogid fev sTauImEeied dedbear, Comgunb, CHTUTHYI, Al FIRILIET [HIETIEUTE eI
(POSBIBETTS 2 6TETEN.
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Srarisefcd wréursFaman (peosmisals pdhafudpiand

1. oapsroen

progmseie) Geizeflame, NO; odws NH] Swsisst o gealed epsysa apasid
2 _fMlehFluGEmg.

UEGHSTaT SN0 suﬂ(%mrrmlﬂ;\)ib, Yy sid, [ﬂluéﬂsﬁ&';&lﬂa)tb, @Gy aed ergiuudBied @m Fmprs
MHSIFR  BTEIULGEDSI.

SiGwrefiund sweiset Crypwnsta siGmTanieng Qe ilsd UBIGUDPID.  LLEmTe0 NOj3
sweisal  sGorslunarsg sTPSsIULEL dat  &TGUT. Aealldsllevs s & Grisasliul (G

ouiBanmeulfieowons  IHOLULFHL.

®psIes GoputLysl dggner omMen srarsda saew ugHsend GeMu  eusmisfamwd
&M BaupnG. Guoaud Gurgioratensy @SGsmryiled o Pusd MePTssTed Oackusears Cpmi
(Chlorosis) Garaipne. SipTeus @esvmel WEHFD HOOTS  OIHDLOL LD BECrTuI  (pHeded
wHAIHS Beveasilsd QL.

2. Glurauras

vaiafedmbs Sraymissia Cautseomed QuraCuby S (POi_) @CaxreursGuynm, Bwm
|EJFs QUISGUDHY Swes (Hz PO, ) 2 melsd Qursugs apeosd 2 Miehatu@Ew.

Pusfafsafoon, QuraBur @eOUGLG, ATP awuapled wsdu saprs QursLs o_ciengy.
Qurauge (weossda GopurlLred ATP #6d o uBundasiuGn GaTnurGeser ur g s L.
Couiaellenn oueniisd @anis sreamULGL. Saluiysdt DisSEDEGHFILGSH UTHESILGD.

8. QunppTéunb

graugrisst Quipprdusems, K o melsd wenledmba Coutsented o MHighdld Qamsidamer.
usmss sragmsaie ofsaele Guipprdund sremiuLts Gurdgibd, GErHwrsasn gab

dygrean Gemfpuri oL Bg yfdems. 40 Gprwmsense Gwsd swe Al CamfHuT D@
QurpprdliugHed rdsienan oe  oflwiLn’ Gsitena.

2 fw GrUwldETLE sLSsMEGN QuIbprfud wsdwuwreg e SBHAGITT 6.
Gurihprdwd  GmpuriLrsd gragmselas wdibs Bmesefed useusmem ysiefser (Mottled
appearance) Gzneipo. @emevssiian elafidy EGHFOEDIONE DOV LERIADIONS OTQID. DKBTED

@puy gHuGL.

4. HeoPwd

2" owe o @elsd Hrouymisen Geuimenne: 5 ®bS! VAWSH S b SIDE.
C ULI6oT aled preugmiset Geumenmed ewieRiied sflugams o G dleipen
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*

s dlwg Hat dysrer Qeryfled sragssomsdal pEAwaipat e @Quans sufle
apevssapsEnsdamuisd e Gyl dmemitisoy gHUBGSHIUSTGD. BFSRD DihHBHBBHILIGTEN HEOmIS6T
@memsslubGAaper. (e-® : 15)

Ao Oprusiseian o pBuTEss (Stabilised) soALSET® JPUGSSILGADS.

2@ :15 BEODSTD 1y B USLST LRKS
X ° 7
CO(l) ) , [efo]e] coo
| |
Ca Ca Ca

coo c00 co0
} o o 0 '
! ' !
TNy W ay'N

seofund GepurlLisd Genb Bensosefisd Aaistiusers Cpmi Goraipib. Canfia awnisd Gsigd..
post JiGLY Bolugted SHH BDEEGW.

5. waaidunb

wenieisdmhH Mg? owaseans sraugmsea Caiser gpew wstfwiemns o fesdamer.

&8yl apeubsafisd (&AW saprs o 6oy @efis0sTGUND, galibaréssAaiLTs BevsHyenen
apriGHng. Cogid Ho AprHuBssiar GemADuriigsd gelwuns o eTmg.

Mg @opurlyel elmaurs Aackusms Cpri Czraindpg. wHiEs @oasaled
BrbysEpsdm_uled Srsrer Coruia omGisst wWsels GoHrEImID.

&b B BHID

Geuisenmed sGUPY Sweisetas (SO, ) 2 MehsiuGdng. -SH slLgmps Garem Me-

thionine, Cysteine ouiGmmaudomasial 2 PUHPEG SbssL SauduwrasTew. N woss
Gampunl geaired Caraig SfiGHsme @558M1s &hssd GOUTLG SHGNBEHD STSLILGLD.
siluts AeaiiuFems Grmit BzTaIMILD.

peCurFanan (posmisalar 1pdhaSusgiaid
1. &miby @
@5 em mewGursmen apsoswTGLD. Guis Swems (Fe2+) Geaulmenmed o _MlEehFlL(BLD.

emMaQaTEiliod @asAye 5nsﬁumsg‘,051mﬂgi)u@|b msHeoreComid B&l (PHAW SmpTE 2 _6TeNgH.
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4.

&Cemmnied QETE NG BmbY SbHuaudiuonrs o_deg. Gugid He QETHursefE QBTnLTiged
gelwrs o_eieng).

@oat GoODUILLTED @ond @omsais Auciusas Spri Gpraipm. Guend @MEABTGUUD
samsud HEITHEsLGL.

2. Q&by ¢

BISKIGUTFMERT  APEVSIOTGLD. Cu"™ sweasenres Gauflamed 2 flighFlu@G.
epCor@Conrd gLAG s, Tyrosinase Guraip GETHwmsled Fapra o eleng.

@B6 G@PUILLTE Sreumiseiied euenisfulsh sprbumimeicd pefBTLMidh spad (Dieback)
gouBLD.

3. CmruTOYI

Co** o meled Geourmenmsd o PieHFILGADSI.

sippfiat B,, @6 e Fprs o_sengl. BujbdefiCur yggw, RNA asussupial QpmGinded
(PBHAUGSIUNPLWISTE 2 _6T6TH].

IBTasID

Zn*t ower 2 meled Gautsmenmed o MiehslLGEDS.
fleo GprHwmmefsd (2_+ i - Carbonic Anhydrase) @ai gelunss: GamAHUGADSH.

grauyEisaie) @ee 2 HaUTGSMSDE BpeSD Seudwior@b. Gogib Auxin (IAA) £ meaumeugil @b
SFIbUBSHUILIL (BETT6N .

@aa1 GEDUT YR elensmams @UBRISDHD 2 HeulpeLw Beneuseit BHaILD.

5. 6wneSs Femb
MO*, MO* swsiset 2 melsd Gauimenmed o MehsiuGADaI.

wpaysal udsseie  LComrafGurhprsseaiied Gurslisgand wodw usly adsdang. Gognd
psACIOn ®BHHMIDVTE STRSHBLILGUSNS Qurelssad @SMIUMWTSSTE 266l

GHPUTL el eleneTairs  elenenay@eigid.
6. Gumpeir
BOY, B,0%" oweiset o melisd Geurmenmed 2_ehFLLELD.

Ca?* sweaiset Gauitsenmsd o dMQAMBESILGMSHE CUTDET DIUAWIDTGID. Sfulsmpws seomseflsd
ssotnifle; HepauspEl, GOulsd wejbhs el WaeMILDEGD GuTDET BSBUMDWTSSTGLD.
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B GoDUNE STarmissisd HFTSTIem uaisfews Cprhpeit@. BabSAGHT BDSHGLD

7. wrisals

Mn* sweiser o malsd Gaisemmed o HiehFLGLD.
Ao GrprAwmseis Qamfpuriiyged gelwrsd QembhuGang:.

Bse G@mpUIL LT @measeflsd Benymmlieiefsst Gprarpid.
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8. HTamIBaTe FHeuTsFId

san 2 uiianw OsredHsemd Bomnidnss swundiar waone Crmauwnrs BmUug FofumEb.
BF sEsMa FOLGUOID FHe0 FTEERSS, Homsefs o ulitimret SBHHIMEhE60, LB SSHmIseMes
sLEHS0, eueniFd, seotnifley, QuriiupempfAuret Ceusnevasin Gureimeuping B SwuAunorensrEid.
sansGo samsia sEHowl Ipilsdan GysTer (WeDWINGLD.

gse0 2 Wflemsepw o Husdk QFUIWEsQLIFID, Piudéasssagugid, GsrLyrs séHews
Qan@Guusear apeotd e ulfiygl LUl Bd Qanemiymess sagugiorea @f Héseomar Gurgienuis
QareniGenmer. @Nars sse0 JmESEHD LeOCaumelsor e Bepaaypiliyll  USTTSSEiISA0
s&plows Gesullddaiper. @auppeai s s alwior ey sT8ureneugCym mis & Emw,
Garwiysepor@d. @olelgemue usTissmsele) o s 564 Bremues DISVEVG Ol BT &5
seuuBw. BFFHFH CrrounsBear oiebeg WwaDsTsGaT &Garyiomeas Qs amg (hs
ST DIESEHNTD @eMSOBMGILE Qewsiopenn (oo Gfws sHiis ssfHemwd M SULDDICUSH 6T
weord QuUILLLSTGLD.

Fa SmABEHD Bubs sFidowl QUDMSHETS SKuBsLE QFWEIIPDEWLD dSsiupmpdimg.
. BeuGeumenuied sTCLTEEBINII, Qamreply CuTan CapaIILSTISHEESH STPFHH B UL Gengs
QarewiL aefly Gspalll USTISHEBNNS Dide0Z HCFSHNI USTTEHSBISBENTS 2_enLssUuHAe@imen.

SuBsus Qi apeod Csperl ugTissEsalosion sbf Goeld Qareammd Qzweiiapenm
Gourad a1e cusmyeleudseamid sapeord. Gueid saumes Geweiwem, GBS (pHEWILOTeN Cogm&
Ceiemauseiel GHTGULSSS Goemeuwnar @LFmeo LSTSHSEISMENILLD 6UIDEIGH B M.

Gurgiauns seurss @Fwaiapuiss O, o GeMBHBID, CO, QeauefCuHPULGSID Pspding).
@sioumys uforppiEi &1 SiBsLE FEH QaualiBuppipd @emembgisTong. @) Qurgjeurs
GeusilsCarHILTLTS @oudiaud  amwliuforpoepd, &8 QeveflaiitiuLgd  &m  Ceuguu L
Qrwepenpseni@b. Lavoisier agid elehepmefl 2 uli omdasisd s68 Qeuefiun( SHEBEHMG
@585 QEwaiwen o elnadammi. gaamsHE GuTgH SPUILSLUL & 0, Cpyypwrs @emewbg
8961 Crrsdled wwéssuw QaefCuPPiuGAng. pered sanssHaBurg ety ssi
2 oLesuLGLeUTE F68 AMw Afw uveHsemas GeusABLHDILGHDS). gsAulsd  oifaseney
dflw gmpgsiuiL Gsimeauselled GCzmd @méEdpg. SMHPSHSULLL Gaieeuse RS FH T
GeuelCuDbCUTEH  Siupo &1 QL Alea BaiggsGamsamiLGL @ ACWHMGL o ulymidssisd
sanssHaiGurg Blapdpg. BSCEMODUUTG ey @ PCubmb (Thermal oxidation) oiwvevsg
® ubfwed @ aCupbmb (Biological oxidation) eiemiuGHmg.

o uiflwed ULACWHDSH (Saunsd) GuTE GHTLITE QBIAUSSHTESEEST (P, HuTsF
siglueL UGuIGMTeag (sT6uTmasCromssst, @l Gast HAo Coumeansefled YFSHEIS6T)
uGSSILGL. g Curg aiGaissiubGn Guepetey s58 ATP apedsapisaisd CallHs enoubslILED.

Cogen 2 ewaILSTISSEBMET 2 ML S iFieTen @rFTwen HEONG DHpHsS FEHenw GeueMBGLibpd
Grweipeny O, URIGUDDIUBHET WEVLD BIEOSIF! 0, vEIGLUDDIGT BaEPIIULD. 0, umigupproTuIss
SFRFUSTWep sThPbaqirew (Aerobic respiration) eraeyd, O, umGuUDDTEH  Blspwrule
SWGsuaiwen sThPaidu samab (Anaerobic respiration) eiaeyh SienPSEULGLD.
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Oy Caandsh (pelunaCubpib, CuTFeen(pedanpisalodpbE FobF LIHBGHD

*  yGyrafGurppr, eawsfGurHpr ScBISH sFsogd sSTRpET  FoamwuliGsn, srHw
PemeenwouiGenr, il ampésapuemauns @msSaper.

* ATP (omCemflsi ap@uraBupm), ADP (onBaméla: ®m QursGupmr) e Seomsefsd
Payw oSigtsussdsgl wrppEsmen @memdGw sralsmr@g. BissH sralzet sFEH
QauefiCuppiuGy, &8 o PesliuG grosmsais G fmosarss GpmAnuGhAsmer.

* ATP g sia@ss sad usrrammtb sia1 S psEsiLBADE.

ATP wfeit L eawily - P &I amed

Wpeodsan Dbt Lcnwolny JEY N Y L;:fsm
e
’ N /C\
_ N c
O L
0=p—0—F—0—P—0—Ct \N/C\N/C\H
6 o o \ o / CPE | -~
UM QUTHGLHD D
! WITILIT. f ),
nG L\c—rlz/»'+ apCring
. HO O ,
Oliy Ga by
N
i
_ - i MN=c sy
9 H—C | |
0=P—0-—P—0~CH MO 7O
I N N, -G~
%OK_O_J C/O\ Ol aofety
GunaGug HoH
anL DD !L\C /'_Ii @pCuirs
___. HO OH ,
Oy Caorir ey
e
N- /C\
N c
Q w-d | !
0:-P—0—CH, VNN

N
i H

o \/°\/ My et

QurBaTGuIT&HBGLE Q
wrBarGursBupm KH  H
L\?’_(;:/'L enpCuns
N HO  OH ,
Sy Cam 't
2 @ :16
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* ATP 9 BusdsiGurenyl(h o6l Basieaunsd Gurssip QUTaECubis FalLmsamend QenemiBetsng.
* o @ :16 @ ATPulsh @Fsmuen swowins S i Gerag.

* ATP weodsap, ohgafal pojegupd (ZLeorwsra @l amawl uggd), B@epGurs
Gaiveogmaud (1opGEEIE aeauRD), Wdag eEpLAaTaIp @menssuul L QuraCupps
Fal-Lmsenreonel (geardamaigud HPO}‘ QE®OUED GETRIIg[HEGLD.

* o udfudigisa B Guwatupps ul;LSa)se'a @;ﬂé&@ a@itd GHuILenLuyb, o wirssF
Uoanious giiis aoapy CarieLup (~) QuIguTs LWATUGSSIIG UIPEBLONGLD.

* Gioged ~ oged SIE, Bulidmanly RoGars o HLESH FEme) sadeow QouefGuwhpid
_- *p‘ M‘ wl. .

* ATP ulgueaion @® QuraBupms s L gApdenrumen ( 34KJ ) dmeminy o e ssiu@GoCurgy 1

woeg 8Kcal sé8) QGaualiBupeuBsr® ADP uib HP? oiwdeg S6Fse QUISGUDI S
(Pi) Carapsing). (2@ : 17)

_ o

B SN

F5HQauefCwpmib

' S5z QursBup):

oA

1 . #eH0ausfCupmip
>

o @17 shgperalbar 1Taacn g 2 uCuTswTa F&halaw NalalCubpiaed

released

* o5 QuUTECuDms Fall SSet lj]a)smi_iq o e &aiuBiCurg, wp@orem SKcal / Mole (34KJ))
558 QeusflalLULGouBsTG AMP+Pi 2 1> Garaimsding. weaipraug QuIsBupmis sar L ilsmemting

2 eLé&s0uGWeurg 2Kcal. / mole (8-4KJ) GoausfiGumpiu@Gd. aienBes sneit @Llememiny Goiflw
el Lred (=) &riiiuGang.
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*

P dock

G@ms8zrs 6 Gunacuﬁ;u

zmemd [-60-®

s p:18 SEHCHTNT AuTaCumCehpd

sbsonen séd wiHd GH Srésmseier. ATP o _witssHusien S0 GHOAPLLIICL APELSInDITSYLD,
ADP gmpssfueion Sideg BPESOMLES assaprsad CamPBbuGADS.

ATP ula1 slLenwolil] apefipl Srbsmsefsd WoHALSHOPMLWSTES IMEIGHIDH. DIENCULITEUST.
1. GuraGupp deemiy dmésiuGb Curg Féd QauefiGupding.
2. #&d GalfsauuEw Gurg Qun&Gu;b[m' mf.l.lﬁ&ﬂ'l ADP sisveogy AMP @iivg GafssiuGApg.

3. ATP Wgieien GuIsBUDDIS SalLBider pevdbamisefedmibg Caupedsiome APEVB I QIS ETHHE
wIHBE GEUILNLL &Faguwemney. BFHMTED BLHPEVEHSn DIB6IT SnbsRSeRsd LRIGUDD (pydaipa.
@eiels wOIOBLE weop OursCurPCabmb (Phosphrylation) e DINPSBHBILIHLD.

o @ :18 S@&EBars apwdsam, G@EGsTs 6 — QuIaGuUDDTE GuraGunfiGsopmienL suemns s
1. GHns. @8 HeoasCariuGiiar SlumL PHoTaiG LgWIGLD. @rg wipd®G Qeuiwiu’L
GursCuppid salLd Hfw WDFsvuGEGL Burap GENSECETFES g8 ea GADH. BFETEL
Sibgpedemp goaw Hrobsmsaie) FHULLPYEDS.

ATP wrsBywed Gaup GuraGuTRiGammiuL. PusblaiBuirenyl Bahaenid saEEaMd sTemiLGAsa.
osimey GTP (GamCaméla wouraBupm) UTP (wies wGurs&GuhO) LG, @ma He
g6 GamaliuBh Sésmsma Bspsgdamet. WIIGUITGL Qan@uied ATP LweLGSSILGADE.
&EpE8sTs QuISBUDBIGHES Gabaons QHTGSSUILGID grésmsiss GTP LwaLEGSSILGADE.
GEnssns GUIECLDNINGHEE BmmEtsTsal GHTGSSILIEL grésmsaisy UTP uwsuGssbGADS.
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HNSHBID

SLABLHDHH BTG50

—

N

SMPpSHUUCL Flene _
N

,

WS e DU L Blemen

+3:
2.}

SLABLDHDLLCL Benev

+2 ]
L

STPHSHUULLFlenev

e @m:19

*  ATP apsossanigisien GuraCuip Yeemiiyser Bilugiys Qrweipen b o @5 BF
64l eSPalsatuGhang. BppiiuGLSENEssms ATP ga agid GprAwd  euaselsdng.

ATP wpeadseg BriuguuemubBurg 30-33KJ mol™! &84 (peoraug GuraGupp ensmiy
e mLbGurg) 13.8KJ mol™! #48 QeuefCwipiding.

*  ADP apevésnpiei GursGurfiGeoppidan apsod ATP Wdmp CarppelssiuGess BevsHyer
UTWIFFQIL &8 FLUBSULBeitengl. Beislons@ret LTUFse 2CY ol aumernied &1 LOLGD s

Wan sreisalgm re Hepdang.

PrLoCunp e STPSHOu’ L geow 1p ap i Nuusit Qbuuﬂbunﬁ
Syt arma’ (Bog gyt apmia)
NAD" NADH Nicotinamide adenine | #liuenL uflai
| dinucleotide 2L sedlaiGung
Blagw @esglye
wrHe®
FAD FADH, Flavin adenine d@ﬂumLuI]a’l
dinucleotide e oL geflaiBurg
Faww Qesglyer
wIHIG
NADP" NADPH Nicotinamide adenine | ygw e ulli
dinucleotide wodsapsaia
Phosphate o pusgiuiied @eopglye
wrHr®
®&HCorae8nrw D EHCDrHEBpmb Cytochrome Boigrel sLsHe0
(Fe’) (Fe'™")
o o SLAFa Bojsre sLE50D
Fuiglaflufled & muaeunmrad
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on womBeSmiE 65 wasmide Bopdre LINEE Bapssd @Lrcubos BUPHHD

BT EBHWDT G0,

o STsGsTEHsaMs HysHGuswTe saHanedsst mEHIIH g 2 weled BosArenens QuuITFA
QaidDg. SBETE O WwbmBSGHE Can apusmBie 96 USITHE@mLD G BRFHIDnLD
GarewiL pEyFE osgnens BUGuwTEFS Beep. NADH &smel @@ Sosdisismenud, @
yGyng smarujd @PLIUBTED NAD' sdpg. Si8zs8aumeanuiled Gaulpre Guifiw  Geireneu
@eusdsogArenenuyd, LEITHSmenud Guppid QENsTuSTe) SHTPHHMLEDS. (2-®: 19).

NADH

<63 Gureip FADH, 8® UGrissasmau, BG SosHyaisamenud QUPBIGLALIEOLEDLWIGI.
@seamed oim FAD aps ommd.

NAD*, FAD aeiuen gisnemt QBTHLBSETTGLD.

@sgmem  QprAumseiar o pusdbse waGamrysamrs adpoisiss BBOUSTE, &THoiid
seungs Gewphurliged edpmBeiEeT (W EWSHIAID ANUIHSEEULITE 2666,

aenendsCHmLGLiL)

ABTE SO, HTHOD FeurFd
Fo o UEEOEGEHGD Sma 2 iGLa HomsHe) anpausnE 568 BSPUMLWNSHTGID.

o La g&HS GHTHOAUTUIST ImEBEDEES omdsa GaguLeond. @@ GROIGHS
GursmaMILSTTHSHHMES CHIQuITE o feradng. welgs STy elomiG Qur@Lsmen Goaim

elpid oz FOULmLES I GuTsaTlUSTIHBSMmS 2 Lo Qupms Geneiding. SO BISETT
@MSRBTGLILF QELRTIPEDAPEILD Gugenemili u,sm'rég;rﬁmssmfr o _pusdl Gsuidngl.

golursafiseama (@MsGHMSI omdas) @onbsrend &f, SpGursafisemas AmbesTond &

Curaeeml LBTiSsHEsia Tememiyzaisd o saOUGsTeN saHenw Qeouelld Gsremiouded Gy
o_uifgerwenr eufewCu SeuppSEe. )
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GensCHTEH

+
Bensns, NAD \
Baruguy

l NADH
LI Gany f

NADH

sTHPiDseTFD OBTHSH60

_ @eogdye NAD" —-J
EyiinSen BL5H60
UL 1D FEIdeS

vy v

ATP ATP ATP o :20

2 @ : 20 svmsald Bewd Gestsndid swbrusmss (L sn) & GHpg. BFGswuHUTG
doarsCasTugiy a@id QarLgrer grésuugsei@m te BHepdpg. HemensBsTugin - g
GEn&CaTs VMEaIUGEHN el QUIGSTUGL. 2 a¥iewuled 6 &TusT QammiL  Qeusdeoiomaius
&ehECaTs @IaH( (pobsD WPEIN STUE QETEIL umCauny CFimaTs wMDHPUILGHDE.

DWREEEIGUUEF BFud pEsls ugasT GRuaBels BaEd. B8 QUASH BHBEGUTEND
S BeoengCurdand Baupw. g PUGITBEWID CaTavGeten @k GsmTedL @;ﬂg,g.
Grrdukisemrsd BswHHILGEADS).

géinGmng, GensCans mpessamud, Bremrsl SereuGurs (B doewaEseg LS Gapre
PLACWHPILGLCLTE) elGaldsluEw s6d) ByewiB wedsam ATP sefigud, BIewi( apesdsag
NADPH, &afiQud Gaéauu@By. @ersl Usicuporn smssworss GOl somd.

C4H,,0 ¢+ 2NAD + 2ADP + 2Pi——$ 2NADH, + 2ATP + 2C,H,0,

demensCanuginied Garapd &8, srpoily sarssHdaiapeow GenstsTas QeausfBuhpid so8ulisd
5% @eud Gopam@. 3 Noaludl auGLEISEDSE PEUTE8sa LU o Witssamseie
fenensBasr LUGULS QFweigpenn Corppelssiul L g e o ulfweopeisen BHHYSDITEeT.

8o wgaumseignd, Lpifursseiigud, fev slonigsdia smes sonEagis glisdr @esrsGurg
CrrPsspe Pepdpg. dmanaBsruglamulCuran Gweymeled o eter GprHuriselar apsod
OBTHEHEONTEN STEEL LgseT [BspSTen. guLeme) B BanEGETGILEG SLLT Gas edGaremp
e1g5Gameonaapd, srusiArmienslt reard ifEdng. vz BeosHibstmwns wrhmndng. QBrHksed
Gosofls ATP eliemereunsg Caramrudeemns. oyems séfsmsdumdiy NAD* & el SpivnseAps.
@5 sofereisdt HenensGarugliisn Rem iugseis o SHaEHng).
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*  sIppeury Simidsshsd wrgHpn sTOPD samsd HeRLna. Beuaundseiey AamensBasnLigiisd
o pusd GeunniulL eumGaupmiar Guoed QaTLgTen STHsULYEsT FEDbS CO,, H,0, AIP
L 30011 10 S B GorpoielssiuGAspe.

*  &THOH ;ﬂﬁ[j’,g,mmuiab (gLAizer o eienGurg) stHD FaMESHE BH DIUSHMBHENTE! Syintezan’Lib

(Krebs Ceycle), 8egbgyen sL_sppemaded (Electron transport Chain) eefiuen Bapdaipea. B&
QawhuT g6 Lig(peDaEhdora  UsGauD GprHurisEpd @empuoaiuisd sramuuGEapen.

STHYD SeuTaid

HenenaBaT
usLy |

.

2 ATP
| UG \
DIFDODD  Hienet @
GErdud A 7 pal

/

2 ATP

34 ATP
- H,0
FOUTEE
Fmidlel 1
Syiden el Lb 5 0,

co,

PemardCaTuiy (s@GHaens)
- 6C Geusdeotd

‘4——“——— ATP

GursGurfiGeppiu L 6C Geusdsod
4—— ATP

!

3C GQeusdeort Qura&Gumbm Y‘_i 3C Qeusbeos Gura&GumHm

2x NAD

ZXNADHZ4/v

2 x-emuapGsupm (3C)
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SemarsCaTuglly (afugirs)

Buyeluigusion o uifdammsel sEOHVID KD HTutT QETWIL §B GSEHsCHTa: dpeoddaml 9
sne&slLgsmas GaraiiL dmmalasTugiy agd Qrudipampurd B s mEIEsT WS
srual Garei. ugsGaupprs mssiuGapg. BF Qewea (peop sasdsE GPwamelsd Kol

C¢H|;04 + 2ADP + 2 Pi + ANAD* ———————p 2C;H,0; + 2ATP+ 2NADH
GEen&ECars amughCauny

g-1 - G@ilsrs aedspie ATP (ossadgision QursBupn BFi&sULEGL. & ErdCHTs
6 GuraGupm GCaoreimb. @mMis sébd Grsvsufsslu@.

Lg-2 - @eéGans 6 QuiaBupm wevssmp st gumsrésiu’ @ SrsCors 6 GuraGumE
CarmmelssiLGEMSI.

uig-3 - @aQem@ ATP apevssapy, QuraCupep B7&Gprs-s QuTaGUbDIGEG aupks Br&Gprs
1, 6 @m QuraGumpm Gsremmis.

uig-4 - S5sCGurs 1, 6 B Guisbuim B 3C Gertein apes&sapisenTsl fuub. ey
Sefigpeigensl B 3 Gursbuppn (G-3-P), @m meGrmid sepCorar Gurabuhgis (DHAP) ay@ib.
DHAP 2 _Lenguine G3-P aps wrgubd.

ug-l @IEHH ug-3 ey CarppeissiulL e wissd Geausdd uy4 B Bmp G-3-P apes
gopasnnal il damen. @afl poLQUDLICUNGL UyseT @eQsauraipid BHHLOUET BHHEpL.
PeuGaurenmd @aiGeury G-3-P (pevsan I EThé &N Gib. ’

+ o+
thy-B :- G-3-P g ACwppwerLupd. Bm BevsHrdt H o ib QeusfiGumpiuGd. NAD  smpssiul 6
NADH Garampid #a8 @lweymalsd ATP uied Gsbésiu@w. 1,3 @mOuraBur  HeflsGud
(DPGA) slemenQuinmennag, Cgnssimib.

uip-8 - o pHunn DPGA GursBupm salLgams @ins 3-GursCurdlefs@oomre (3PGA)
wrpw. @psstu’ L. Qursbupm ADP up e Gsigg ATP eows Garhmmeld@ib.

Lig~7 i~ 3-PGA eit guprisLbisns smLbg 2— QursGur dafaGom (2-PGA) Carhpieidsasivifid.

Lig-8 :- 2-PGA @9mis on Wwessam BT QauefGubmiuL GursGur FGeamsd sumGaibm
(PEP) Gsrenmiid. :

uig-9 :- PEP gn GursGupmsniLens ADP 6@ @ipss ATP upb, 3 s&rus Gsmsmi Gaimeaiuimen
euEBsummy G eSImiLD.
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dHenenasBGasru@iiL

ionI@LIT e &enendCamnea
(reugiue syl B) / (SevB@l usFsEEMILE)
\ &Eens8ars
ATP
> @ (- 1 ATP)
ADP
v
@@é@&ﬁﬁ « 6 - *GuraBubm
Q

v

.dgé»(‘sg)u& -6 - GuraCupml
ATP N 3 (-1 ATP)

GyaGpra -1,6 - @@ GuraGupm (6 STuet Qsusdev

/ \ 2m GQuraBumm)

Bn sy s SeHGprer ___L\. SHeflFmedymaL B

QuraGum -3 - QuraCBumbm
l NAD+
©)
deMemeognal B NADH
3 GursGumoul
4
NAD @ 1, 3 @ GursGur
. SeeCommi
NADH ADP : .
1, 3 @& Gurabum > ® (+ 2ATP)
SeMaBumml ATP
3 QuraBum

ADP
® Aefe G

ATP E, T
o

3-QuraCGur  SenaGomm

l@ 2-QursBun  HensGpmmi
2 QuraBur defleCGmmmi HO
2
HZO i® . QuraBur  FGeTed
GuraGur rGamed  sHUEHCauDDI .
ADP muaCaunpl ADP
ATP @ ® l (+.2ATP)
e Gsubyr oL Caudml ATP



ownssl auiiy (Total input)

ownds uuly (Tetal output)

1 wpevdsmy Genstara (6C)

2 apvdsap eougGaupm (2 x 3C)

2 ATP 4 ATP
4 ADP 2 ADP
2xNAD 2 x NADH,
2xPi 2xH0

oumCapiiial BnPme &g Hed Oz’ﬁmLﬂumgﬂ ‘Qungj,e_r',gug', giwreflgaliu@w. . O,
deLs@oruis oumCauny Bopwaisga afsstu G CO,; psab, H,0 sysanp phors
@Lé\Gmgbmﬂu(BLb (sTHRDEHUTELD). 702 HeoLéasrelga srpfigiiu sursd Pepba 5B
Sieveog BeosCoom Gxreimid.

& DD T FID

Ayindest eul b / apsrQuiriHedlbean Lid

SIHNDH suTssH0 BB Susmsst STEUUGBL.

e siusamguisd Curglioterste O, @wmuler, SanensGarug sy Canaiiiu eeGaun euamGou

websagd @eopweiuigist Qeaip MG GDDIS @ULAGLDDLmLUD. B UGG
Pa eUACwmp srGur s isnped (Oxidative decarboxylation) ¢peod  FTHHWILTADG.

sisToug oumBamlsdmis CO, SEHOULUGUSILS RBTFASDDE apeuld U ACWIOHDIPWD
PapAaima!.

BoaTE65H0 P50 oumGunh @smpwaiulaieaion genest apndud Ae Lat (@5 Guigeuns
CoAS-H eien sipaliuBl) Bmemps Oebepd @erewsiprdud A aw 2_eR(HUsTHIEIEIm .
@aaGuig ofsmey 68 GauefGuppiuGdnsl. oiCsGumenuisd CO, GausfGuimIeugIL & NAD
NADH &5 smpssiuGans. O

SiBHS Bensoulsd 2C GenewiL owpmpogiomen @prduid A (CoA), 4C QsnemiL gL FBeom
SEICppnLat @oanpg 6C Qe AHGooemuid, BEIGL S GprHud A epuwuld
Bamhmiede@Gib. @ :

SHCopm st guurEnsswmLba RGsrdnGnoompuw, Bz Waimi CO, & GeauefGuwml o —
£06pr GennorCpppre (5C GarewiLg) wrPbLeLww. BEEG CO, GarpnmeluusmE
BiapsusdafelipBa O, GuplU@GD. amGaugral @& @LACLDY &TEUIL HEFNSDDED  6I6N
SinpsslL@dng. e maurgw H, NAD® o Lai GsrssiuL. NADH (Bg,frs&rmub.@
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syiteren’Lb [Y]

v
soumGaupm (3C)
G168 QBT FLILD

A —\\QA
NAD
co, é-/ 2H ——p )
) \j
SIFDENDED NADH,

gimanGprdun A (2C)
{ CH,CO ~ S ~ CoA)

CoA(CoAS-H)
5 |
oo /)

PLeGsor ssmGmnmi (4C)

faHCrnm (6C)
2 H+NAD 2H+NAD
P NADH, NADH, ¢
(4C) wBaHH a0 H sempbd
saunss smdels@ ©)
suflsr L uid. co,
FADH NADH
2 2
© \j
o -£peoT GEHHoT
(4C) SuyorCGppm [ 2H+ ; Cpyr (5C)
FAD l
g5 50Dy
©) CYY i | @
co ATP

NAD - Nicotinamide adenine dinucleotide
FAD - Flavin adenine dinuciso tide
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5C Gsienammar oc EpCprEE@HDTCYHH CO, @ QusABwir dfasmiup. CO, o b B

Bosfyasend @ H* = GeuefiGugid. NAD*Y @®sUGupp NADH sy simenaitas 4C
Crimauwner s&fiGan Cpragud. @@ GeusfBupnd sé&8 waelsd GTP o460 gHaUul Gl et
ATP 65 @esAran sLHpD sndedignrss sLgsiuGL. @)

4C Garemi. 58ACmD) el ueRIBTESILGAIGHTAPOID (PeHBW tuy@pmprsapd, wWGHDTELD
wrppweLwb. FAD srpgsiui FADH sus wrgio. @

4C Ganemi. wBepp @LEGN SEHCDOHITE et PYPRETEEDDL UL & NADY STDHSIILE
NADH o b Ggnaigd. gleGenr ownCphg Wsmeyd Bgrppelsstiubasna yHul  SEHDED
gimem GETHuL A o Ll @menb L lerad QL (HiD.

denenaCaruGiy, SEHDHDO Fmaw QETALDA e @eaunged, Syilar st siwuaDiDhEsTen
Qursssrestd 1I@aI@GLIgH GHRUELILL .

CsH;;06+6H,0 > 6CO, + 4ATP +12 H,
0O _ msrissr sutms
SNHITT BLHHD FRidHe
(1) - SoemaCaruglial apsw GPweymelsd umBGsun CarppelssiuGaed.
() - ComppeisminlL mumBaupny Bmpwesiuis QausfGuaizsslgr taab, 196 o 6
Que geisl@rLnsayd sLbE @eopweld STLHMS DDLHMD.
Q) - @wpwsissrwsds HFidaulLd EHeupse.
4) - ssgamcisafidmpiy BosHial asLHED snbadignrs sSLSHBILESM. GeuefGuibmiu L
s, RIPIFH DS £ 6 QUAIFHNEGED GDISETH UDLUSMHE LI SHBIS6T
2_uGWimdghsg .

' (5), (6) - ATP HpgpCGudled o dien YESH@ILTE REFFS SLiEET n_sr'led'wsiJafi;i)@ SDESTS

*

Benajd o eMGen LTWIBED. UIp FéHemw ATP uSsd enaULDHDISE.

@epweila e dQudisas, @epwerlust uriiuliemsd BrownlL usdHow Bm EOPEETS
Gfsdpgi. (2 : 21) Simeu 2 61 SEwOUD (STUrd), Geusfwenpuid (QLoTF6I6LE Sl LT e
@ Qouefl) oy, dyindear auli b srwHHeist (2 6t Diewpuisd) Baapd o _siGwaisaelgieiGen
Qurgbguy oideg POwaiFsslon. CohUghHs Ly &b GSTELL . UFHEISST (sets of proieins)
sreRILGL. B Guaisaeledpba Bligwuy srewluBo. @UUrstisst @Oyinls LS HaCun gy

NAD, FADH, Guraip arelset g swshziullL @esdiaisomea sLHEHID saEAsurdibGHme.
Buyrgmasst Gougl ssmpsma LACLDOD HIVOG SiPSHSID BUIOUMLILMEL.

NADH, FADH, esueupfisd Csfsstu’s. @oupdiaiss gm BosdraisLsHsid Lr 5HedmbHH
Caulpraips® sLHHULGY. SFTag 2 wissd wiLGHona sMHsss WL LG FHMNG
@sisiovgAyaisetl sLssILGWEUTE Hfgeey 58 GeusfCudmiuG. @g ATP o8 Crafisliuio.

@opdre sLHsH smdedulsd BHeww QeupuThse m QaTLITE eLAGLDD STHEHSHM
gprssmasmneL. Ao srpssiult. NADH oistwgs FADH, @UéGuhmwent dmnsl. SIBHT UG
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oena @esdrasemenuid, UCITSEaIzMmenuEd (RBIF owe) Bidepar. SO5Caumenuisd,
QLA ogmbss @esPraismenyd H* seanh QupD BITeH STRSSUUGADSH. DBTSH
gLfsen @miE snpipsanssHs Bp @wgdys gppsaTerel (aurmed) wrsd GamADuUBGSDS.
aaGasta B stpiipsaurdGuoe SPEsLUGEADS. BopHren sLSHeudeiuignrssd
sLSFLULUGL BVSFHTSSEHLD, yBrrgsaisEpd QUAFmND ghpS QansieniuLTeSigsi  (PapF
QrwIIPMDEHEHD 2 Lalguns BDBHHILL Sl ong sow BPEGL. BF FWMS HOSMB
anmend @péss Gaudpg esumg elmbGaSTE SIADSI.

Saywend SPua®
—A NP
121 L
. L® 2 e e e 2 _digianp Aaiahucnp |
ﬁm;rfngl_n_@pm S0 BT !
S HHOIMmIBDUD » icwdisay | Oealudisaial
— —

COEE B T

Slenend Gaxn
WG Ly

- enuehCoudDi

Besdya  HLHSOFEE
H* . (5) magsan sims
L, o

* Gemguib swevaipgisien CN gl LLb, ensnCpr@CprupLel (@evpysisrel) BnosLONs B b
Qsueaten, @wsHyer sLHHDHIELullsd Bng @egdlre sLHHa Gury Siwg
gpmEGsTstenpgwimosd GuriedGapgl. Bpemed ATP o @aunssd BipIbHULL s0HHNG slamyeurss
saS0 LpDTEW gHUL® Bpédngl.

* BanGh @epwatiow GpréeGuroruie, o _oiGaigsieisdy GQuIHWLL Beten LrsEsst aftw
@ovsAra SLHSRID, BEBLSHIGCLTH ATP 2_pamgeid @Dl Gamaip Smeibs QswpurLis
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Bsiuewzs svempgupd. o wissd NADH, FADH, apeovdsagpiser (Byinisr et sHe08snaipnd)
BopwalisuisHed aWbHswTawTs Dmsha BpHuled JMGHTN GG G SLHGID

PEHPLGCONS PE5HEHEGLLGEADS. (-G : 22)

£_sli iy 2_6MQweaiFaia) Qeuefiuienp
G@&ECsrs;
[® ! @ '
Lmnssﬁsnsﬂ&nﬂs\ﬂ@my BeosHyeai sLgspeadeuiigm rs ]
Bedfyer  swmHpiuL e gnws&g)wLLgﬂm@ @mg@gm&m @ l
SLSSIULE 568 GeuefGLpsd. GeuefBuilusseomy o LGuTASS
e_eismempuiedmig Goushuapses
NADH . Gofoiunsoaise adyrsn

currrmaﬂu.lrr&,g QQ"@DULG €
B o_meunse l

o v K‘Lﬁ

Bt uriisselmBura ADP )

Gsnaimid s&ﬂ ATP 5@ + P @T/ —
| wrppiu®s

Hcﬂw%ﬁm&m TV T l

" @ H' swemasel-
H* o FTeNmPHE
Wered LTS

L YY)

* Qarugter QUACLDD-STRSSH srésmsa B @aGarm GsrLi @esdre wrpdlgaGurgib

fifseney Cuendsssdl GeauafiGuppiuGADS.

*  QuaiFaeiyrsnss @F sedow, o aenepiedmbd, Gaelumpde meyaen SIS ENE

GessiaushE o uCundlsdamar. (e @ : 21)

*  @empwefiula Geusfl sinpUigisTt mErFS swaiset Gsihg Gsnsioug. smass  GHGHU BT
B GrlsaliuGaustuid (SwsHs s6d) sraubGlng. Bepweilula QuaiFansGS GNISSHTH
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B o stoeplgist uCirsssisar (HY), Aé}muurrm sreoauTtiyrssHenL sl (Special
Channel proteins) umubGurgl Siewai S psiien sbHuied HAipereneu GeauefCuppidiper. B
9n WwiHure Bspans SmwEDg. STTEID @uweopuisd GQasfiCuppiuiL &8 (RBTFS

owe Goefagiigsfine auftu) ADP ew ATP su& wipprd GuisCuriGapnsempsd SrewngsiGADE.
@euedzsGaTHDULTE Syaruenl yonran Saenbsed (Chemiosmotic coupling) e HipsSILGL.

ST 568 o Hanss(ILGE Bgenwend, uiystymmd agib B¢ Bapasams ghubGHHUILGHDS
aausiGy. Bpa o _anmwwuratr Quifipep By Woprs elmids Garatn  (WPQUTS
QENAIPIS R _ETNF.

WHIFS, BOSBYST BTalsHer

NAD, NADP (Nicotinomide ademine dinucleotide (Phosphate)
@amanigani@b gpLa @i CpGhsswTar QBTLTLmLW Sioes GpTHuBSTEGD. BaGsrmiiafs
SibvsHar (dppifen B féss) GQupstean@d. @alaun® wossapid WaGaITdsHiono (Y
Beopdye Gopey) L_mLwoma. @B AGATOEUD Ph RSTFE DIGHHEULILD BT DS IQUIEnS.
o® msrFs Gang ghpsGsraeuuGDCUTE, en BETFs sign, Bosdyarsand UGITSETSaLD
sal L HiifisusnLuyb.

H ————> H* + e B
wpsopw H oign wyovwrs @oba NAD (P) uLal Gmemujd.

WPWSH ST HSHDT UG,
NAD(P)" + H + [H" +e°] —» NAD(P) H + I;l+
wap  Sirinifs SIS - saLsgHe
oigm oL H siem WL genes  swngen

QBTSwD UBgrsHHe
Bseps seflenowns,

NAD(P) + H, —» NAD(P) H,
swrden yBIrEseal, GauefGuppiuGHCUTS g GETHwWHmS e GLACWDD o uGwrdldsluEiD.

1CanCaurtyysmasar  (Flavoproteins)

@mai B, ol Gupfsmrear giemen Gprdwmsenrgw. FAD (Flavin Adenine dinucleotide) @@
srdedsé sai LN, oGxCaumenuisd @ibapessafian ysiued GprHwsres QsTHHUBL.
sansésndellisd yrsiugd NAD & mejsCasnas (Gprduw) Geminu G smpssiuurL NAD
wist gLACWHDSMS sas@ealedng. UCMGuTU LIS RSIFOM WP SigUTEGe &reyBngI.

Arida e LsBed FAD Wi yrslued sadals 3 merstams Gpriuwrss GembpubGdng.
@5 s5688apep SywlpHnTs PLACLDPLUGM®S eE&GIGEDS. STPHSULILL. FAD seungé
emideduleo (pseomeug ATP Garely Mephs BLiPDel Usiemsd dyGadladpg. amGoa HiHeT
Boit grAGupmedsn elemenreuns 2ATP wisArGw Caraimepydingl.
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peen aprgud Q [CoQ]

6C QansWiL euemenud asLLenolienusd Qansigmés@w. B& ICmGaunt yrssRcdmbgm H gu
Gupy espCoretomd -b @G sLHSEDSH.

amaFpCpT &HCombseT
@maGuaND STHAPOSSaDn HoODL®LW LISRSMTGL. Boa Baig Jmeunbsiuit “Hbd”
sl LM sndins SmLLIWTGEE QeTaung(héELb.

Beoan gprsal SigbsMQID UTTES @mﬁ@ga’mmm@u) sradaipen. @u@ RosHId srapd
uGd “mb” salLpPeeien Fe sy, Bgi staryewiors gl AGuppiue Bmeoulsd fe*t a6k
sTauB. B @wsdArmer gp@LeUTE QUIS Fe2t s HNDHHILGBWL. BTG o_ementoulsy
galGanm H sgpiap simenGprdud Q «isdmhal sLoeluGtung, H sam MBTFRT SRLISMTHEALD,
@egAransad Oieswen Engl.

H—PH +¢
@susiovgHrer Guild DueTed GRS GarsisTULGLD.

Fe* + ¢ = Fe*'

U ACGWMHDU STHSHSLIIL[BHETeng).

UL (HsTTeT .
Gpoaysiien omL &5HM Bel Ht Swer, sanss smdeluien @nPHmeoulsd o uBuwirdbalLELbaen]y
shanedsons HLEHEL0.

Qesdrer mepGpreComd -b uldpia C s&w. BpPurs @spCorGGomd a +a; BHGW
SLGSULEW. a + a; adug B ®FHCprEGprbsd GBHSHTEN UeanaussiulL. HHEHOMGH.
@5 QuigiuTss wsHODTECDID @sAGLS aam Simpsslubly. BFféss Bmbenuupd, Q&wenuw|d
GeramigmeGw. asntnrEemTd ‘~a; @pPuin @esdimen QLASMGGS SLHGD GUIRSI
@sfasm TS50 gliBuppssTéssdng (redox reaction) o LuGdpg. (2@ : 23).
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ADP

NAD

PN

FP!

Co

2

s&AGMME > LHuyoGmhyy

/
N
a
\

@Wﬂ)-b

N

3

: - o
AN

>2H+V

o)

Q

2H
NADH
.

€

/N

¥

\

2

/

Fe?*
/ 2€
2+ 2 3+

P wenGpra

Fe

\

(P«

/20:

o

2¢
waEnBors
GBpmD> ata,

J

2Cut

 (mEppT@&Gpmb
wé]GL&)

H,0

SGAUTFFFMAS (e : 18]
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s1pfd samsbPe 1 hodbamm Sens8sra CaThpmtégGd ATP s

2 _pamdsiul L Snps sl CpuipwTs s
. . STl BBIFH Ssndm ATP pod
SMNEEF FuA P WHEIFR sral | stelsallpiy | elsmiuGGd % el
Ypood 5. usa'ah Ssnppals ATP pood | achetdan
o s v 3 assuGd ATP Sa s afest
Yosampaaa | aonaldaas
o vl o
dBenenaBarug iy 2 ADH+ 2x3=6 2 8
(GEnsBars —p g Baummi) XN H]
SuBBuPY —P DFDODD | 1y (NADH+H") 2x3=6 0 6
CoA
(x2)
fyufg (TCA) aulLib 3x (NADH + H' 6x3=18 1(x2) 24
' (x2)
1x FADH, (x 2) 2x2=4
Gungs ATP = 38

sTpPeardu &HeuvFip

*  gpated smHHIssMEILY 2 ulTsd gliismpp eusfivamiow @mbslurg Sliywulsd o msurde.
amBeu (pged Cpraiw o uiflew sl Lrwwrs stpdad unp omdurs SoEHmess GausmiGid.

* @eip o0ps e uflemasd stpdaid arpuaaunas sremuuGlaipar. Ao smdset O,

goulsr @uig Gdape. @ougwrer smAsen s GlulL stdfawsy amp (Obligate
anaerobic) omdast aa SiwsEsLLGEEIDET.

* o@ps stphafeury smdser, srpiapiu sursded CupGarsmi. Gurdaw, O, ol
srHp saurssHeng Cuplsreaidamer. O, @conzCurs wrgHIw PPy SHurssas

Gunasnsdigimer. @ee'szwren SmdseT AwubaddCspy srhdardeamp (Facultative anaerobes)
LY. 38 30 i =) QT T 3: SUHTGY: 15T
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*  QeusRiDSHTERIL OBEHEGHS HTOUTEIHST SN (B0 DiwFaiseT QUIGIAITS WY aeEILED. Dienas :
(1) ol Slensamer [Tropic movements]
(2) et AlNevaamer [Nastic movements}
3) 8gsnwuen Aemsaymar [Tactic movements]

BBl Alensa)HeT

*  @g @ eueniés siMFuTGL. G elal Hensdb@id, Fleomsais (FrewiLpup) HmssEd GarLiy
STeRIOL(BLD. S eneCEradls Fomssd Bawwria o Chis (T) AMUu Dmse; e,
gremiLensy alevdl simae Pawwruia adid (-) Helusmas) s@a|bd DiemPsSILHLD.

*  Amli semsasen asnisfisgiugre GuiusTed Sena MTEHaIUTGLD. FHILLSIDFUST ST 63T
aemsmwl Gurpsal Guufi_luGdamar. Hpuu simsFaseiiar LOGCHY umssmeTuid SiPeugHLb
Si_Lsuenss STLHEDS. ,

SHITSHL 60 Bpiiu Slavsalst s ®_SIySHMISBT
ol @eflsgamuud Fa&60 SHTaUTRIGAMIGID SHatiBaet goflonw Gnisa)
[Phototropism] euenys Geuddipsr. Gaiset geflnw aflevdl (et
esfisBmuub) semidlames. @enevset gaflulen
Fensb@sF QongsHaInTe aumrdamer. Ba
eait &Gaurefg@minnd [Diaphototropism] eresliLELb.
yel mily yelgHmlnd FH60 HTaIRISHAIGID HeRIB&6, WL eleneodel
[Geotropism] yeld aglgre eumidamen (agli yalbSmuud).
Beauramen GpiyalGHmlusmssd & _Glamer. B
slgFemedsprougmiseaier @emevast Lelultiysg
CFRIGHBTS cuenidleiment. @& oaL &
yeiiggmuub [Diageotropism] eraliuGio.
ussBeaisel, dlmenaseal Fllamen yalsSmuusmssd
[Plagiogeotropism] sniGa&lsmai.
B BASHS HLILLD FH60 Sreugmisellengnd Gounsel, WHTHHEGPTUI
[Chemotropism] aaiuer BpisHmiusmss ST (Hddnar. b6,
Benevsell, PHEGHES SBLUL aTFSUD
STLHougledensv.
@ysTwenl @rerwen Hrew®H floo uBBGESEfAT 1L EhFamalien|pasel
GurELsel Haiuw [Chemotropism] | SigiBsunimenail QUIGLEEHSG aBi
@retuimpgnei(p AmUusmes &I GEGIDe.
waEIheHs GEPETL CET @ysrwusgres(d
Hoplusmssds ST GSEDE.
QsrhHans uflega i ul LRl mesSTalSAE Shal DESTTENS
[Thigmotropism] apfles Ganadps. JumgsOaTy SYHTISHEF
snnflsuen pBHe0. Geaneu UMFSHHHULIEIS N TGO,
auefll (gledar) | srpHpssimiund ‘WEIHSHSGIPTL auefibG aflgris auenHHed
[Aerotropism} agdterhps SdUULTEGLD.
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T 2 LuGsd ecsdoluamse amisdseiug aaumgs srlL . (2 @G : 72]
o @ 72 Badipd Cui PalbFopiubd - aaiédd geommd
saanuunsmﬂLuux_L @fﬂm&n;ﬁﬂ HTHDS

,A\?’v’
i

uGSDIUEHHE BETH

@ Gauallaaied
ansm_unmuu(bww

Gprp i salar 19

gefluiled el UL RHEGD BIHD e
enuss geil aprslLGR BHTDD

ﬁf" T = gofl
;./ - —
pLANIyCarsdle CpT geafiddmun \

BLA SgGsed aueneey GHUL BT

3

f

“n

*  Ampiu smsasbane elasssms Avena wLedemeou el sbupBsLuLL ufiGsTgmasmen i 10 g
Bl uget apeoid ofiba Gamsiien (igub.

*x o @ : 73 @0 GriycdsHmiud, adiyedsHmiud e gpuGaums Ganenprhenpll urelHigs
0 * . . 5’
&WLLUULGWW?I. Compssratunalld Pod Hefpap aBiualbIpiugd wpsoCarte epiryalbSpiugpd

e m: 73

123



*  quenmd greupQunsismnpd derLBensoulsd srauliisn g @ LGS yeduSriydsren suenii F8g5ie0mts s
ST G- SEpTaugl Heinpe Biedl yeluliuse adyne eusmisumss sTemuppud. Gour yeduimienu Grrdsd
ueIGD. yemed Bsrasems Fmie ubsutes [Clinostat] HeLPaowns mapg S sPEID
Guweni_snus GFiuTsEF a.[ps\)ai@a{gail W FRgRT eaedeunll LbsEseignd yeluliiy sieFmws
swTSSF Gewpur s Qe wupp. BUGurg sransdear ewgGsor, GauMGsor sueneney euen&H
ghuLrg fenPensouied euenihg Goseuemps smemipguud. (o @ : 74]

o : 74 yehliliyd g sragamisds ponsod

HRG sppu> Hor

emiaPnsd
Wenmsrofdei %5Wﬁb
Gaugpid FemiBd e flmewns anidfewug CaT tdpg s HernbGHsTs aenTHng
(afiriLeSBEnaRIL6)
wenenBeurt

“Senmerdfd et a&,ﬁuﬂb

Gout DemsGHETes HP0ENEd sumidpg
(BB iyeIHHTeRIL60)
* qsﬂu!r'mﬂaip gheviLquasner Frewn mCum srauymissies ghuBG Gurfiupspupl® swvg 10 @&
alendbsini [Heneng.

prafane Olenaa)ser

*  graysHe UGHE UDGSIHILI5EDEE ST B Gieommsoss Srawn ods Hensw e GomiLhlim aSesr
Dl (peelened Olenaaimsat selIL(HLD.

*  (paafieney Dinrajset  eusmiFAuLel FuBSEr L HTECom Db alEsaPsETHDSHIL &
FLOUBSHULLL STHC6uUT STEILILL ONLD.

* Cuadyarateswueaa [Epinasty] eeniu@Gag waislme smsdal gm asmsungb. £pGHTEA
cueneney goLbGIHC0 Beicuangais elememam@w. Bmel Guigians EMEEsTLLSMD Dieusraibserb.
Baaned Bemeseaiian Helset amgmw CHreds sriouns eubSHmessiuL(ppdpg. Ybser aifiged,
uaieGSTauIESaled @meowmsefial &Hmer BOBHD Guraipmer Gued(paiafaawmsas g,
2 _FNJeRIEISMTGL. Bmasarwls GuoLonsAod SPuupsdHend sremiu@d [AA et sneiea
Goumiim 1961 ETJRIONS UKD Goupni't  eusmiFSelmd snyemorsCear Gib (paimeasinss] gLBEDS!.
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oafiéGsiieled gHuGL Ceupun@ srTyeRmons ghuGeugl ¢pafupeh afensouicns ey [Photonasty] sy@b.
Morning glory (Ipomea), Tulip greuymseier yose uspaETRSMD WHDTE HIDE LGHLTS
eefuiplusear sTyeRonss HobHmsdame (wevidleenr) Bmefsd ieneu wysQansidamer. BsMne
wrmrs yenauleneo, Oenothera (wrensolaYbBuue ) sragmssiar Whs6T uEelsd aplp Byeled wevrdsTpen.

Gouinifleney LoTHDGHeTEd GHUBLD SIR_60 HTFRONS JOUBLD HerFuxdp FIOVBBOS Sairigpsiehan
Olemaa [Thermonasty] eieniu@d. Crocus, Tulips greurmisafied yaser WweHZ60 QauliLi(siiaiensy
oimsasGfugngw. Crocus @ (. 20C Geaulugene ofsAiny yeveu I FRFERDE. (.10C D&

gouBL o@sfioy Tulip @ wegemems grea@dns. 1° - 3°C @ ghuG Gaiufme alipsf
yelar @gpaemen WLFQsIADE).

GanrL yaisiens Ssapd, eefilpaiaianaiensagd ouemia DIEUBMGLD. Hov ZTONEIB6M0 BMEOEEHD
EmsEnd, HeRIBHELD QeuliLipaiaianey DIMFMeuHETL (HEimet.

Slev gragrseiisd Benevmsi HIEHD Gamsisug Gure M Suwefslemer. @HCHTHDILING ®_paaupensienso
Olemaaqy [Nyctinasty] ereniiu@d. BeCsmhpiLnt e s STLGW Sreurmsefed usDETRIGBM0 BensvEsit
S Bemeowns (Bifibs Heeuis) sremiu@n. Gyeis Benes@Ee1e Bmasst HamsBsm Csisme

SiLULD. 2 pésaiaiama Dimamea Leguminoseae (o_+ib:- Sesbania) Oxalidaceae (2_+ib:-Oxalis)
[e-@ : 75], Euphorbicceae (e_+i:-Phylianthus) G BLOUSSTUTEIHeM DieusHTelES60mb.

: 75 ®_phspaialasn AlamFea)

vasd || A

Oxalis

Bri® @measst fApfeease aaumDiar snFs) yep_iy [Pulvinus] ergond Apliunen oimisssTed
gOUGSSILGADG. Belauemiy @ o g Anfeeular iguie sTemuupL P Cureaip
SIWLUUTGLD. B WPHend YL ssaallpuissamsatanaig. o @ : 76]

BuysLssmaimppus somsamsdoLuisd Qufw svgdlanL  Geueflael o &1F. yeoLUle
m@uugﬂuﬂ@nLn&, SOMULYnE Qsddng). gL Udetr Guosd ST SIUGHS SRS Hipshs
svEsHMIUd, &P DFardiug s sam sar Qued lwassaumyud Qs [§or emer.
UeDL LSS OBISMN DIDLULD STERIL 60 Homsafelmba, sansHanL Gousisefigyer K suweisanen
GaueflCupé Grwifingl. @gaTed somseielmbs ynilystyam (pood seogdlent Qevslaeafigyen mi
QFeder sevmsalal aldsd Gondpg. Bsame SLGHLTIH Benso Sievsvgl Annlensy sumendma.
(ngl'_umLﬂmgﬂ) LA 2 paspsiaiians smsmeus CaTHOEILLSTSS SHBSILGADS. USDETOHRIETN60
Boeosst siflsme gldlomas Carppalsdaipar. @ @madasTdla gPriymg Hed, yeni_Unfes
Spuypsdad GsflumLdlng. eldlar Qsmesien uedse K' sweaiser oemsdamer. B
yeoL Uydsamseiauat Ceadldinar. @EMmed &emss aiBGms seLw YLy fily Reneossi
plidaipar. @reled LAt sLGsma GMPSEULBAUBHTOD  LUFGOOWTE BEHe) Bl
Briyen L Uys s eomi&6efledlmsb sl swg g Gasfiasiigiai Quallundaiper. @samne seom®ei
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alfigmemw Bes @mevas, HPfiensose yemLGytuGSuisd giiuenL deiipes.

® m:76 Mimosa Pudica 8 usaiinter geran’ G

* ofiEd adon smsa (Ulswpeiafomn siemsay) Seismonasty (thigmonasty) QaTBmas SiEdH
Gouy g@ToUGI GUITI(PDEHBI RN 0BT JDUBLD SNBSS BBl ifsayb alenyeumen Qm&sun@',tb.
A Lrpsmpmsd® [Mimosa pudica] greursdHed @pemen oxugnaissecn.je @ : 77]

2e:T

: gl bE B
sngyeRPensd g v

@asransdel @zt BIHE SOy BTG Ifimesen Qarei Sl geneuwn@id. @aIGaTm
Sfeneoupd ue Ap finedsamens QeTaIUBLHGLD. BMG Quifiw (ppeysnLiyssr, K giemiyjent L iseit
aeiuen  sTeMlLGARIPa. USLUILSEmeS SR & SienuybGurg ddengane K' sweisefien
Qaueli LT iFFed B ssvosizaelsh LEskBIO Seieniouisd wrhpd g yeni La9guieiten sovmisealedmba
B sangdar Gaefisener QauafiGupAsing. @aemed yeLLyLUEHWI Sfensvsd, ApiFfiereossi
sisTuen igliient dene. 126



* Utriculatria eiguid ysiyemigoid sraggdaid ufiFwaidion swmse Quriissge Spiuds o sapling.

Sopiu SlenFa) waieiaw dlasey

SmusSaIeTTFALND gPUBD euemene] | e ubsSHHD SPsaeTTFAuyd LPLESEHH gHUGD
SMTERNOTE BIEMIDWID BHIENFEUN(GHID. Gopainen euMAFALID GPUBSHID DINF6| YEWD.
lbEHPESHBTEID GOUBLD 6TDIRDEFEUT GHID.

ugelany SEpFam@LD. sAITTL_ AT euenit FHEGIUSTGD. DSOS
UDSETERIL 0BT s o, yelmily, ugel&ETy WIHPSZEGTL DTG LD.

B, Galuflens 6IILST DIEMOW|D.

FHewi_edes HmEFsGHD HIoBEIE ﬁnsm_s\ﬂm BDnFeEId gleokssist HanssbEd
Fengdgld QHTLY STemiu{LD. Q@amLiY STemUuLTg).

@HUES Disveng HemssGifiw gef LIJ6L6VTEN SHTEHL 60 HMJEVIDTHS. DIEMLOUYLD.

STTERIONS DIEHIOULD.

3. 8rsmen Alemaamen [Taxis]

s il UnSHTOTILSE (PUPHHIPLD DIV (L) SIBIEUID STLHLD HIEFabSImIGS BFFanes
SimEa aauuBD. sremLene Brrad sienge; BEUls ChT (1) Breme aanlL(GL. St e sieod
simgey Bafen afi (-) @reamear aIUBL. FTAILIRT aumsamwll GUIDISS BIFmen HMFaEST

Quusfi iGed.
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s Gdamal. @& sSTaupd QaETgHeEGw BpuGurglasaméeiu @als@sreula srés
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