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P/O ratio
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1 M 2| (Redox potential)
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Fe* +e” —Fe” 0.771
MO|ETE a,(Fe™) + & — AIO|EAZE a,(Fe”) 0.350
AO|ETZE a(Fe™) + e — AO|EAE a(Fe™) 0.290
AMO|ETE ¢(Fe™) + 6™ — AIOIEAE c(Fe™) 0.254
MOIEZE ¢,(Fe™) + &~ — AO|EIE ¢, (Fe™) 0.220
CoQH" +H' +e™ — CoQH,(BZ&2 Q) 0.190
CoQ+2H" +2e — CoQH, 0.060
AOIESE b, (Fe™) + e — APOIETE b, (Fe”) 0.050
ZojEAt+2H + 26 — AplA 0.031
CoQ+H"+e — CoQH* 0.030
[FAD] + 2H" + 2™ — [FADH,] 0.003~0.091*
AOIESE b (Fe*) + e — APOIETE b, (Fe™') -0.100
SAZOIMEA + 2 H +o™ — LAt -0.166
LEEM+2H + 26 — Fat -0.185
OMELHEI0|E + 2H + 2™ — OfEFS -0.197
FMN + 2 H" + 2 e — FMNH, -0.219
FAD+2H" +2e — FADH, -0.219
1,3-HAZAZIRNEZA + 2 H' + 26 — SRIMEUH[E0|=-3-Q1A + P, -0.290
NAD  +2H" +2e —NADH +H’ -0.320
NADP' + 2 H" + 2™ — NADPH + H’ -0.320
o-AESFEFZA + CO, + 2 H' + 26 — Ol0|RA|ES2 A -0.380
MAIA+CO,+ 2H + 26 — o-AESFEIZA + H,0 -0.670
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AGOI
=3 kJ (mol NADH)”' kcal (mol NADH)™
NADH + H" + E—FMN — NAD" + E—FMNH, -38.6 -9.2
E—FMNH, + CoQ — E—FMN + CoQH, 425 -10.2
CoQH, + 2 Cyt b[Fe(lll)] — CoQ + 2 H' + 2 Cyt b[Fe(ll)] +11.6 +2.8
2 Cyt blFe(ll)] + 2 Cyt ¢, [Fe(lll)] — 2 Cyt ¢, [Fe(ll)] + 2 Cyt blFe(lll)] -34.7 -8.3
2 Cyte,[Fe(ll)] + 2 Cyt c[Fe(lll)] — 2 Cyt c[Fe(ll)] + 2 Cyt ¢, [Fe(lll)] -5.8 -1.4
2 Cyt clFe(ll)] + 2 Cyt(aa,) [Fe(ll)] — 2 Cyt(aa,) [Fe(ll)] + 2 Cyt c[Fe(ll)] -7.7 -1.8
2 Cyt (@a,)[Fe(ll)] + %0, + 2 H" — 2 Cyt(aa,) [Fe(ll)] + H,O -102.3 -24.5

X&) £F2: NADH + H' + %0, — NAD" + H,0 ~220 -52.6
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AG® = -34.7 kJ/mol
Cytc = —8.3 kcal/mol
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= -24 5 kecal/mol
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The "chemiosmotic theory” (S}<tAl

by Peter Mitchell
(1978, -t g}stah)
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proton gradient (%”93 A sE=FAD
pH gradient (pH =& & Al
proton motive force: X2 S &
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Miracle diet pill: 2,4-DNP

Drugs used to change the structure or functions of the body do not come within the & of the
Food and Drugs Act. Recent
. 4in newspapers and medical journals show many cases of injury and death from sl ‘001‘)' ing infn ,:.n“%n .
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@ Cyanide :
cytochrome oxidase-oxygen

@ Azide:
cytochrome oxidase-oxygen

3 Antimycin A:
cytochrome b-cytochrome C1
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Inhibition by antimycin A %
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0| E 2 E 2|09 transport system

@ Dicarboxylate carrier --- exchange diffusion of
malate, succinate, fumarate and Pi

@ puruvate carrier -- exchange pyruvate for OH-

3 glutamate carrier -- exchange glutamate and
asparte for OH-

@ tricarboxylate carrier -- citrate diffusion

® Pi transport system : transport pi with H+ symport




0| E2E 2|0t2| transport system

@ Glycerol phosphate shuttle
Malate-aspartate shuttle
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=32 X|£J0| w2l ArEot= oL X| FEZF CFELE

1. 32| OtEl @4 which reacts directly with ADP in
substrate-level phophorylation to produce ATP

2. 280 HTE 22THORLE EojH 2RAX,
initially consumed by anaerobic metabolism

3. 7to] =& 2=, both from glycogen stores and
gluconeogenesis from lactic acid in the muscle,
initially consumed by anaerobic metabolism
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FAA {hsfofAl] ATP Y

22324 12XE ATP 442

22 2a|ME-04 ME  TA-OIATIEM ME  NADH  FADH,
sty 2324 - DREAAIES)

2239A0| olf3} 1 -1

ERIE QA-6-01M0| Ol 1 -1

13BPG F £xi0] Zolis) +2 +2

PEP & £xi0| Sfolts} +2 *2

S |MZH[E10|=-3-21M T 2RI} A5t 2 NADH7H 42ICt, +2

Dj§ 24t — OtMIE-CoAZ 2| MEHO|ERE2(0H

2 NADH7} M4l +2
MEE4t 3|2 (0]ERE2|0})
HAl2-CoA T 20 2 GTP 448 12 +2
OPIEAESY, o-AESTEIZY, B0| 242t = EXIY Lhol=(H 6 NADHI L o +6
MUM T EXPH LB 2 FADH, 7t 44 +2
s QS (0| =220
Sl ZES0lA 4712 NADHE, 22IME-QIM MEZ M2 242} 1.5 ATP7}H 44=|T, +3 +b £
TL-OIATEN MSZ MSiEH 242 2.5 ATP7} 4 8E
2 ZZEL - 2 OtH[E-CoAZO| MEtH| EFIS SIS 2 NADHE 2424 2.5 ATPE 448 +5 +5 <2
NEEN 827} 5HH £ 1f 4712 FADH,= 212} 1.5 ATPE A48 +3 +3 2
NE24t 3[20M 4716 NADHE 242t 2.5 ATPS 448t +15 +15 6
= 4 +30 +32 0 0
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Energetics of oxidation of glucose

® Glucose + 36 ADP + 36 Pi + 36 H* + 60,-> 6 CO, + 36 ATP + 42 H,O

@ ArEEls 2UA /O ot 2T of| L X] HirEF2 CHEC.

36 or 38 ATP
@ gystd g8 = 263 x 100= 38%
686
@ S 54 Respiratory quotient (RQ)= moles of CO, produced

moles of O, consumed

RQ for glucose = 1, RQ for protein = 0.80, RQ for fat = 0.71




