Chapter 4 Plant Respiration
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1. aerobic respiration
CO,
C,H,,0;, 60,-6H,0 6CO, AG 2870kJ/mol
2. anaerobic respiration:
C¢H,,0; —2C,H.OH A G=100KJ/mol

CsH,,0 — CH,CHOHCOOH AG=100KJ/mol
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Glucose+2NAD*+2ADP+2P1 -
2pyruvate+2NADH+2H"+2ATP+2H,0

(intramolecular respiration)
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TCA cycle / citric acid cycle
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CH,COCOOH 8NAD 2FAD 2ADP 2Pi+4H,0
_.6CO,+2ATP+8NADH+8H*+2FADH,

EMP TCA
C¢H,,0,+4ADP+4Pi+2H,0+10NAD*+2FAD
_.6CO,+4ATP+10NADH+10H*+2FADH,

30 ATP



Summary of ATP synthesis from oxidation of one molecule of Glucose

NADH FADH2 ATP
Glycolysis:
G- G-6-P -l
F-6-P - FDP -1
GAP - 13- DPGA 2
1,3-DPGA - PGA 2
PEP - Pyr 2
Pyr - acetyl-CoA 2
Citric acid cycle: 6 2
GDP - GTP 15
Oxidative phosphorylation
2 glycolytic NADH 4.5(3)
2 NADH (pyr to acetyl-CoA) 5
6NADH(citric acid cyle) 15
2FADH2 3
| Total: 31(29.5)



< Pentose phosphate pathway PPP
hexose phosphate pathway (HMP)
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6G-6-P+7H,0+12NADP* - 12NADPH+12H*+5G-6-

P+Pi

) R 5 P
7) NADPH

GSSG  GSH

glucose-6-phosphaie

NADP+ NADPH|—»

G8-5G

G6PD 6-phospho-
gluconate

2G-5H

Glutathione
Reductase l

Bio-synthetic
Reactions

Anti-Oxidant
Activity

K

w

v

Several
Reactions

Ribose



)

4)

E-4-P

C3



CoA

Citric acid cyole
steps -5

L+ ypassed




2 CoA+NAD*+2H20 - 2CoASH+NADH+H*
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oxidative phosphorylation
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1) Mitchell (chemiosmotic theory)
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