325 )| 5w 290 45 CO, sl JoSge LS o Bl (g3lsn s )3 35515 JoSUge
D900 Pl g &8 3 15 1 K00 i § Clggy ialuST 5 CAISWE )3 35,18

A loS el as
“— CoA  CoA M

B A@Junuhw‘)w)fbpk;lféabs)‘dloblww).’vJiw
255 o JoSge o
5 e JsS)se (5 (I LA m3lsS” Jutwl CuS )5 (oo as o oyl )

Q000 QOB . i sl St JiSesin A sl
A O il 90 Amd e &) S Ay &S Jglate sla STy
oS Ay co, 3158 Juinsl (588 el ()5 e JgSJge 9 9031 CO, pgoy
00000 D5l o0 S3lwzl S0

S Edsle oS $pr Sy 0 (S i Js05e 5o olusT
\ 5| Jslize <l lxe ,> ATP s 'FADH, NADH (sls JsSJso
0000 - 09yl Jols NADH silon 5 )lois2lSys ::JSL),;Q1:}/5“)]}1Y g
e (¥ (2S) 395 oo 45 LuFAD §) FADH, .

- ~

oS a8 5l gloslw g yb v IS0

FAD +YH' +Ye™ 2 FADH, (¥ ST

JSi5 B 356lS Jodge e )S a8y 5 Clogpy (lalesT (BB plsl b i ol &
S Jsge g ATP Qair sl Bpo 35954 325 5] Lol (65l 29 041325 CO, (sl S5
398 00 (FADH, s NADH) (3983l Lol

}“:’ ...ATP J.. o

5 NADH (sl 550 45wl s Cansl s 0] 0 3959 ATP (glausl uadis )3 45 uod
25 1y gyl Jalo (sl S5l (5551 439 g o Spas ATP 15 sl 5 FADH,
SDB)L;")KA‘? ATP

Ol g so S 35 Ol il 3 ol 1348 0 ld o (glausl s IS dlaly bl cpizen
S9> SLaE 5 g SN JUEDN 810255 13 s sy (o ioly § 390 00 155 325 0ol 53 43652
ol atigs 0351,

\- Flavin Adenine Dinucleotide

54



0971 JUis 052253

Alg oo g )15 5148 038y gyd (sline > oS Canl oy JSis ola Jsge 3l 0505y oyl
20 Cawd b 35,50 (S

OS5 b ST iy o0 (JoSg0 (15emST 4 Coled ) vy Sl &S 0ty g0 005 o
g0 i (shio )l 93 b 3emS 3l) ST g 2 19583

H' H H SLATP g5 H
H+
H+
H+
S slis H' "
+ + . H*
H H H+ H H*’
H* + + .- .
H H H+ H+ L.,.& 93 O dLa.S

) 3 090 JUisl oy A S
Jesisly ol by Josdge il )8 (81> isk 3 o8 b igign b Sy 0 dnST sl 0ige ATP |.S35 40351,

O LS5 -¥ sl
%OY+Ye—>OY" 0" +YH'+ > H,0

JWs) 65505 51 oo dws 5 (H slayg) b ygigy o5 din oo dS a9 A S & (5]
3 ogin Jsl ly oY (551 D9 o0 oy Lt 93 (o sliad 4 (I (250 5l gyl
24 00 w8 FADH, gNADH (g5l sl (10l

Sl adld o 53 (Slaom dn Lid 93y (slad 4 b (ygigys D959 deldl 1 L]

51 oy s L ) 2 o 815 L8 2 slisban S 2 i
L5 Lol 333,85 (315 s Cannr 434S 3515 led cdale s il gy b oo il 58
sl JUATP 03357 oy i (sl game < i ol 4 (5285 Sl g Sy el
ADP ] ATP S5 sly 5L0)50 (6550 535,35 o 15,8 ac goomo oyl 048" JUIS 351 > (yg3s 50
D9 ool Sliudog)S g

ATP oS s as b g9 3] (g Sl Jlas) 3 yuz0y 10 ATP (s ais b |y dud o g (A L RN | P

So)lsausly (gl )l de () (92 0395 e (SIS w5 (035, Sgpd Sl ib b dn g b (o



\A

Sl i
Slusl uiS 9 B Sl oy
Sl yolg o8 4 bb o s
lae g 50 Casdloo g1y B o,
3 Sbos o 9531 (6.5l c5 90
Olgie 4 B (sl (yoling 5| <l
2Ly e sl 13515 )3 o155
s ol (glass i
232> iy A 3155 Lyl
ol (yolis) By yoling
5 doyd 93 39 530 4 S Cil
Lol cdad o JSibly 540 (39
Epae 5l aod Y 5l i
ol a8 eoolawl |y iy

3538y 155 oo cnwliols dndss
3o 23 325l 3] 0 iy
)i, ite il wlis )5 ATP
Oolg (029M90)) By (yrolisg
lassl a5 53 3.5 (opaol) By

S))> ouleS i

Silod (i3 ) glaoMs A S

S 4Bh i 3 S 5950
CASAB A48 D Mo 04 jeboylad A oodalived S oIy glasly puais sl slaoMs
b GleSTA w3l Lt 4y bl 13,539, 00325, 42 Ssge 29 oo Slred Clog sy 3555 3

ATP 381650955 sla JoSg0 (glaish il )3 3¢ oo yuayS 452 3)lg A 13155 uieol
Sgds 0 Mg ol s FADH, NADH

calsus T ATP
53

Clogy

gy pialus]

Al sl

5

oS = ATPZ=—
ATP —

5351,

s Dygins

aad &l Y oudlsa

ooy 55 3 5 1451 ] 3t o s ot 8 S bl

S g Cglae (Sl yaody

Sl yilen

ab
(W..dm
e
By

e

Sy alo &8 el o isTigpy slegazno gl o JLwATP o 3]

ATP g0l B b (g1 g0 (ol WS o Jos 0405 2350
3203 3l 3 i ypue 51 5155 oo L g 48 JUIS
OFan 515 )] 3 w0 59y 5) U dasgs . Cuslonds |Sasdess 9
P 55 55 ) Sl e 93900 JUIS 4 S35
oy Cslg Jane JUK Soddasang Juaeodis o isal
2 308 g o0 g Jiho s o (A8 2yl D9 g0
355 )y5 ATP (455 (6l conlio Caning

ADP +P



Slai8] sudgi 1 Slasl wdiS pulas
5308 3Jg ATP jlade oS wimd oo lits  2Kitloj] digs Lol i )3 xBly (slin 55510

Cls dog il Cadl Yo ATP yiSlis gy Sp arsly o Ll s syt 53 35515 JolS 355 o1y
PSATP e 31l ks dy .35 oo (8% (0 3L b canslite g gl slaazsly ;s ATP 1 Jgs aS

Ll 55 45 g oo plondl lioe sl sy A8 5 08 (a2l sl sl assy
ATP 51 .Casl ADP g ATP (0 S Cois ATP iJgi oS os jasedn Sl ATP 39008
Shye 3 D5 w8 ATP A5 L oo o o )5 452 § CEBUE )3 150 Slamyl sl ol
o el oyl b o 331 ATP 155 5 Jleb Iamy] oyl <ol sy ADP 5 oS ATP Jsio a5
D9l o0 lie (3 a2 §]
S (o0 03litinl (6531 (el (sl LS (0B 8,55 9 3515 5] Jgere pobots Lo iy sloarsy
gy 0 a9 b oy 526 €l 4 ATP 155 cl o] il B glio () &8’ g0

288 5 5 s qw o)los 5l el it 9 (Sl slrdzenle (i Can g Judod Cle e 4
Sl Y 4 Sl b 5yl il olie o35y a8 Gl (60131 1> Sde SYsbo o i olde

35 Lsls IS i

Sl pidon

Sl piilen

3 33 (55 )

UinlaST 3l oais olsl (65,01 Jlado
Loyt > o8iglof] 5 55515
Cuol £A% Kcal/mol 5y skl
So gl laasly s s S
A5 ¥+ ATP 555 J;Slye
ATP 04 Stlran gLy g
&9l Vv Keal/mol s
oS Aly8 005U ol s eayls
4S8 55 dnled Aoy VY 250
il sl olKiwd 5l iy b
5l sl ppas oy
DS s Sy

KWIRER P

e S5 I B yngs S 51

Syoslaaid

B Bofer g iyl ol bl s L osien

Shid o lagsi badsed Lgi o35 JopudlS g 2 8 L“’-\W" oy
" 210 52 9 89 oo 325 s dslgial 40 55 o g

gy 0 )5 4 (lgn w5 iglite

NADH Slggpe

Sy
oS

NADH,FADH,

— ATP Oyl sl 6,555

WS gSgds

i ATP
A5y 100,05 035 Lan 638
P oS A3y CuE
Silpe GlasySt g
S 40 ol g o plond
5 58 JoSlgn o ]
YYATP UL Sl o glassly

¥ ol

$35d, g0 3l 55 gl ol 35 390 ol ey L 385 5 1Kt L il o 4 4y a3

vy



