
Respiration and lipid metabolism

• Production of ATP
• C12H22O11 + 12O2

12 CO2 + 11 H2O
• 5760 kJ/mol
• 60 ATP



Glycolysis
• Ancient Pathway 
• In cytoplasm 
• No oxygen required 
• Used for energy production 
• Production of intermediates 

for other pathways 
• Fermentation
• Fate of pyruvate when no 

oxygen is available 
• Recycle NADH to NAD+ to 

keep glycolysis going
• Alcohol/Lactic acid 

fermentation



Citric Acid cycle

• In Mitochondria 
• Complete oxidation of 

sucrose (other 
sugars) when O2 is 
present 

• Releases CO2 

• Produce NADH, 
FADH, and ATP 



Citric acid cycle

Malic enzyme oxidize
Malate



Electron Transport

• NADH and FADH from TCA cycle 
• NADH from glycolysis
• Reduction potential 

– 0.32V for NADH to NAD+ 
– 0.82V for O2 to H2O 

• Two electron change 



Alternate pathways

• Two NAD(P)H dehydrogenase outer surface of inner membrane
• Rotenone insensitive NADH dehyrdrogenase
• Alternative oxidase insensitive to CN (10-25%) of total levels
• Inhibited by salicyhydroxamic acid (SHAM)
• Produce heat (Arum family), volatize chemicals to attract pollinators
• Energy overflow
• Reduce Ub over reduction
• Rotenone insensitive: proton pumping bypass



Oxidative phosphorylation

• Production of ATP
• Proton motive force
• Two components 

– membrane potential 
– pH gradient 

• ATP synthetase in 
inner membrane 

• 2.5 ATP/NADH 
• 1.5 ATP/FADH 



Respiration rates
• O2 consumption versus 

time 
• Addition of ADP needed 
• calculate P/O ratio of 

different compounds 
• Uncouplers and their 

effect 
• DNP 
• vallinomycin
• gramicidin 
• SHAM
• CN



Transport

• Transport of ATP 
• ATP/ADP exchange 
• Pi/OH- exchange 



Whole plant respiration

• Many factors effect 
respiration

• Oxygen
• Water saturation
• Temperature
• CO2 concentration



Lipid metabolism
• Nomenclature 
• saturated: palmitate, 

stearate, no double 
bonds 

• unsaturated: 
palmitoleate, Oleate: 
double bond at cis 9 
position 

• polyunsaturated 
• Melting points: 

saturated vs
unsaturated



Lipid content of seeds



Glyoxylate cycle

•net conversion of fat into carbohydrates 
•found in bacteria, algae, plants 
•usually in germinating seeds 

•sunflower, castor bean, peanuts, kale 



Membrane lipids


