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酸素は最強の酸化剤

水は最弱の還元剤
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18. Z��SyV�9ª®V�

The	 sites	 of	 electron	 transfer	 that	 form	NADH	 and	 FADH2 in	
glycolysis and	 the	 citric	 acid	 cycle.
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NAD+ as	an	
electron	shuttle

+

Oxidation

Reduction

2[H]
(from food)

NADH

H+

               NAD+
(nichotinamide adenine dinucleotide)

+

Dehydrogenase

E0'=-0.320  V

coenzyme

ΔG0'=-nFΔE0'
=-(2 mol) (23.06 kcal/mol V) (-0.320 V)

=14.8 kcal/mol

F: Faraday constant
n: number of electrons

NADH

2:'NADHi_@F¬£«x#y�}�1�!��¤¯�
2:}��«�¯'NADHi_@F¬£«x�1{0+�g(�ep�

bNADH 5mgc`#���ev�x�Iaok��«���¨xesey\f�k}
*|_&n�we�¢«����¡ª¦®�xp`

NADH~_��¥®BB}�yvxd�����®���nqs'x_=su
}�}�|��p�KU?}�yv`@F}�yv�yv|
jhl_��«

�¯�	�tow�Q}�1��¤¯�p�myh�_G_<A_>E{z�Q
����� |p�myi."n�we�p`
����!{z$oe0+|g8�}*�_mmryef-}[ �|_gp
p�ose�¯�¡ªxp`

flavin mononucleotide (FMN)

iron-sulfur protein (Fe・S)

ubiquinone (Q)

cytochromes (cyt)

electron	transport	 chain

Chemiosmosis:	 How	 the	mitochondrial	 membrane	 couples	
electron	 transport	 to	oxidative	 phosphorylation

Chemiosmosis PMF
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Mitochondria.	 (a)	An	electron	micrograph	 of	an	animal	
mitochondrion. Mitochondria.	 (b)	Cutaway	diagram	 of	a	mitochondrion.

Freeze-fracture	 and	freeze-etch	 electron	 micrographs	of	the	
inner	and	outer	mitochondrial	membranes.

Electron	 microscopy–based	 three-dimensional	 image	
reconstruction	 of	 a	rat	liver	mitochondrion.
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Figure 16-20
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The	glycerophosphate	shuttle.
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The	mitochondrial	electron-transport	 chain. Effect	of	inhibitors	on	electron	transport.
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Effect	of	inhibitors	on	electron	transport.

Box 18-1a

Cytochrome�O6�C��P: Y��yZ�}3�
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The	oxygen	electrode.
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Electron	micrographs	of	mouse	liver	mitochondria.
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(a) In the actively respiring state. (b) In the resting state.

The	mitochondrial	electron-transport	chain.
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Figure 18-10b


