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C=0
CH,OH ADP
dihydroxyacetone
phosphate
+ “HO,POCH, CH,OPO,H"™
) / \
CHO = -
NADH + H* NAD* | NI 1/
HCOH H\C-—C/OH .
> CH,0PO,H" H H
H, PO, ~ glyceraidehyde fructose 1,6-diphosphate
3-phosphate
COOPO,H™ COOH COOH
ADP ATP
HCOH E i HCOH HCOPO,H™
CH,OPO,H™ CH.OPO,H"™ CH,OH
1,3-dipho$phoglyceric acid 3-phosphoglyceric acid 2-phosphoglyceric acid
CIIOOH ATP ADP C|ZOOH
(I‘,:o PN C”:OPO,H'
CH, CH,
pyruvic phosphoenoipyruvic acid
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' v
3N 8-1 JUuaauaeuvesidnduinlaga

-1 nl -y i a 1 I s
Anifufulufitianldanndian "Lw;nwﬁm:gnﬁmmagmsuau‘laaan'lsmaan

ar

o o= 1 - d " lar & 1
aneendladuaziiumy CoA dily wildidlu acetyl CoA Feanidngigimasudaaly

238 CM 352



Cng, pyruvale (|:H3
d P
CI::O ehydrogenai' - ?:0 +CO,
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CoASH
pyruvate acetyt CoA
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T
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pyrivate lactate
Y
CI) pyruvate (”)
CH, -C—COQ- Searboxylase vy ¢ W4 Co,
TPP :
pyruvate ethanal
alcohol

I
NADH + H* + CH,—C—H _dchydrogenase 1\ CH,—CH,—OH

ethanal ethano]
1N -2 msidd ngnldiiuueauan (M) M3aws e (v)

IqOsATUY
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$aadlaowlsd NADH wez FADH, fldnnianstlaledrunsipinnasud o
fiwdsnuazanagluluanalugramdSiig  (reducing power) %aa:gnl’ﬁlumﬁaaﬁ
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4% ATP A1
1. ninlalsds 2
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3. muaum‘iaaﬂ«}?mﬁ%lwam\la%l,wﬁ"u
3.1 2 NADH nandslalads 6
3:2 2 NADH anmaaswlwgrmdiuacetyl CoA
3.3 6 NADH 91niginsiaTud 18
3.4 2 FADH, 9nipimiasus —4
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anhydride
linkage

0 0 O o |Adenosine] o o

| | | o |
R—C—--0OH + *Om-—lr——-Oml!)——,O“iL’—-(.) — R_C—-O—Il’—() + PP,
o~ O O~ o~
Fauy acid ATP Mixed anhydride

(i) ¥133zneY anhydride 310 (i) azdninUfinsmiuny -SH 183 CoA \fia
Ju fatty acyl CoA uazeu AMP wgnuasseeniudsse wurelslalesinaiuos

@

fatty acyl CoA unuwmamm Luaaﬁnﬂwmammamu'lummmﬂ ATP ilu AMP

=

P nmnu‘l’mwuﬁ:‘u

: 0
+ HS—CoA —— R—C—S—CoA + ~O— ll’ 0
O
Mixed anhydride CoA Fatty Adenosine
acyl CoA monophosphate
(AMP)
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Cﬁ—c;qt——crcz—-ct—sﬁcm xdation c—c%c—g—o-c—ms—cm
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Fatty acyl CoA

mmum‘sLumaaﬂmm’ﬁfuﬂ?ﬂawuﬁwﬂgmm 4 Tunaudeiu luiitazendrathams
88 palmitoyl CoA Fuily fatty acyl CoA fiiannnianafiae {palmitic acid) ‘?“1
fiesveu 16 @

Tusoun 1 Wunsdaalalanausen (dehydrogenation) u#afieifuuszs
IEWIIAS DU 2 L8Z 3 189 palmitoyl CoA Tuaauiile 1FADH, d

H H O
I I| I
CHE-{—CHZ%E—(,I (;: TSTOA ———— CH,€CH,9-CH==CH—(—S—Coa
H

H a FAD  FADH, 8 -

r
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- 4 A A Y . n b
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- CH3¢CH,)p CH=CH—C—5—C0A + HO—H — CH,+CH,};, élf—ﬁ———(ll—C—HS—CoA
B « o
H H

":’ 4' asaa y ’ sil Q )
vuaouN 3 JudjiTmesndietu (oxidation) laswylaarendafidunidaud
xgnaand ladIWifudlan duaauiivlvld 1 NADH &t

S P
CHat CHpd G C=C—8—CoA —— 5 CH,4-CH,)5-C—C—C—S—CoA
Lo NAD* NaDH 4 i &

Fumorn 4 dumsdawuszaiuauszniemiveudafl 2 wee 3 aen {carbon-
carbon bond cleavage) ¥inlW1ld acetyl CoA uaz fatty acyl CoA @"ﬁflm;iﬁﬁﬂﬁuau
Yovsamingu 2 dufedu  UFREddeddd  Coa 1 Tuansudlaidaaldwianuan
ATP a8

S i ||
CH.-+CH C—C—C—S—CoA + HS--CoA —= CH ~CH,95C ~—~5—CoA+ CH,C—S—CoA
3'{" 27712 3 2 g 3
Ilf 14 carbons 2 carbons

16 carbons

2 mi fatty acyl CoA ﬁ"sﬁlﬁ':umﬁﬁ%Lﬂﬁwq’mmumimﬁmanﬁﬁ’mﬁ"maulmida‘lﬂ
wrinzaanliihn acetyl CoA Wisnua T@mﬁu@ia‘"mumaamﬁ’waan«&m’f’u azli
acetyl CoA, NADH usxz FADH, ety 1 Imana wmsviade fatty acyl CoA
wmRamSuawRey 4 dluluanauds nmrummmuﬂmmﬁaanﬁm'ﬁ’maummﬂ &
uduneud 3 awld acetoacetyl CoA e LLﬁ'Jmmuﬂauﬂ 4 doly Aevimlgram
iU CoA tHaifaidlu acetyl CoA m‘lumom“vlﬂ acetyl CoA 2 Iaumnamﬂﬂu

F1Uld msemensewaiae 1 Iumﬂm m@:aqmmmmunmuﬁmaﬂeﬁmfu 7
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gou wd& acetyl CoA & Tuians iy NADH usz FADH, 8netwss 7 Tuana
azfallundsnulugives ATP faxlddomasluamed a2 Aelémmfidiu 129 ATP
FeilapRatluaouninunranaldaliifu palmitoyl CoA i dnammpRuszasvn
Y o Wusedniu dedeanviiumaaais 2 ATP Ui 2 ADP + 2P,

5% ATP #le
1. ALIRMTLUGODNTLATU -2

(aowdsunsawaddaiilu palmitoyl CoA dasliwdsmumiuams 2ATP)
2. FginaeIud 8
(acetyl CoA 8 IuLaﬂaawnLuﬁ1aaﬂ6ﬁLﬂ°ﬁu avm'nmgﬁmsmwa 8 78Y)

u

3. 'ﬂmumiaaﬂem,@mwwaﬁwmmfu

3.1 7 NADH Pmudeendiedi 21
3.2 7 FADH, Mnwdoeng ety 14
3.3 24 NADH 91niginnasud 8 jau 72
3.4 8 FADH, 910393l Iuf 8 Jou 16

129

MTNT 8-2 A1TNNAAIINIU ATP Hidenmsamonsaaddn 1 Tuanaed
o g 44 <y 9 -
auysal luduldinnlyeonsiou

mysaenselsuuennnaslind et snne iU adug fafimawans lddn
#ia NADH uaz FADH, ﬁLﬁﬂ%u%vLﬁ’wﬁanwmﬁmﬂaLﬁa%m‘aanﬁwulﬁtﬁmﬂuﬁw
ammdmuﬂniuaa'lﬁmﬂtmawaaﬂ"lﬁummlﬁ’tﬂuﬂﬁr'[muﬂa Tuvazun@ggaziiy
ﬁ:ﬁumm‘s"hﬂwaﬂluglhjaa‘lwu en<1ar*nnﬁmnmm’l’ﬁ‘maammaﬂummmwmu1

Youdiaclimindsnuuazinedufsiwaunag A ldiuransodriiieeglugnn
uisud s lduunidaidu
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Eulwgim Taedlofugeitusazsey ezl ATP uaz NADH athaaz 2 Tauana
ndulalaBauteliiu 2 419 AedrousnBadudrsenimaenlemin andy
Frofifinslindenuluglses AP daudaondeBadiudaen asimalnslos
sziliudasmaanislandanuluguans ATP sanun Wwidnsalaladadefiagns
s 10 Sumoutandantwin esfing 3 funoudesfidundulild  funow
soomaninlaun  suneuildnglas-6-vesn, Wyalad-1.6-laviadinn
uazlngimsannuivudnion

delalwgunuda fexdrgszasinasioly Taaduludofidtanlaily
sandiau TwguanesgnisdnalvlansaunniiAnioosues srdufuiefitie
7lgeandian  Ingianezgneangladlvlailu acety Coa

acetyl CoA MARTuAzidTgseaziisnmaimsdossarasioll Inaldigdns
\Asud (iedndenitiiniginsniatnia niaipdnnnlnimivenddn) g
Fivun 8 tusauses  Aumeiiidemiinuluigdngil 1 seudeemudisivez

18un acetyl Goa —> B —> laledinsn —> davhAlangauan —> succi

nyl CoA —> FABiun —> yaian —> anan —> aanelasdiom \iipauiy
$nsusazsavsslomdaulugu aTP aona 1 laana  uazazlel FADH, uaz
NADH 8n 1 uaz 3 lsananiudeu

$8adlalawles NADH uaz FADH,  Tldeinnsddndalaladauaziging
wsud sxgnldmelulunissmdeandianliifuia Fesuaumaianingnld
nandediarnsen(niognldnsmale) wasnuAldanmnazgmintuidlu
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Waiadu lasvn- 1 NADH 9angnldnismiala azvinl¥iAa 3 ATP Tusnean
.~ [ o < [

BianinwaswaIiadu wilunscdioes FADH, Wi 1 FADH, 9:1¥n&asuiien 2

K- - o d 1 - w & P v = -
ATP 14U 8ty susunamesasfinanafensegeiiesintuniongiuly §o

! o - b
L’i'am'uﬂmmum'mmﬂmuanu (coupling process)

' . a i o y o oo [T ar d u [y
unsanasudnunamisessfefifia launlasiu laefisfimanudonis
- - ‘ - H ] L
watemLintu nemleduezgniddenwguludiv fatty acy! Coa ledew  udade
1 3 a 4w d a ' W . o
it lUlulalarawinde o gruiunissarefideniusesnfindu 7
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n. oulasiuamemilalasiinaesdaglasn
2. Iwgiamazlenndlad napH ﬁ'gnnﬁmgummnm'iﬁ'muuaanﬁwa
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A. BRTIIUTZAIIS NADH/NAD 9251
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(i) Elyceraldehyde~3-phosphate + NAD' + P =
1,3-diphosphoglycerate + NADH + H' : Ag < +1.5 keal/mol
(ii) 1,3-diphosphoglycerate + ADP =
3-phosphogiycerate + ATP : AG°'= -4.5 kcal /mol
mna"agaﬁanén Lf}mﬂﬁ'ﬂu glyceraldehyde- 3-phosphate 11w 3-~phos
phoglycerate mﬂﬂé'ﬂuuﬂmwé“emuﬁﬂ'i:ngmumztﬂuwhh

n. Aa

= ~8.0 keal/mol
3. AG = +6.0 keal/mol
A. AG = -3.0 keal/mol

. Ag = +3.0 kcal/mol
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