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ATP Production From Glucose vs. Palmitate Oxidation For 2 Acetyl CoA

Glucose Product ATP Palmitate
To 2 acetyl CoA To 2 acetyl CoA
Glycolysis 2 NADH 4 Fatty acid activation -2 (2/8) ATP -0.50
2 ATP 2 or 3" | B-oxidation 2 (7/8) NADH 525
PDH complex 2 NADH 6 2 (7/8) FADH2 3.50
2C02
Sub-Total | 12 or 13 Sub-Total 8.25
From Qxidative Phosphorylation From Oxidative Phosphorylation
TCA cycle 6 NADH 18 TCA cycle 6 NADH 18
2 FADH 4 2 FADH 4
2 ATP 2 2 ATP 2
4 CO2 4C0O2
Sub-Total 24 Sub-Total 24
Totals 36 or 37 Totals 32.25

*assumes glycerol-3-phosphate shuttle; *2 from glucose, 3 from glycogen. Note that 2 acetyl CoA molecules redquire 2
cycles of the TCA cycle.

ATP Production From the Complete Oxidation of Glucose vs. Palmitate

Glucose Product ATP Palmitate Product ATP
Glycolysis 2 NADH Fatty acid activation -2 ATP -2
2 ATP 2 or 3" | p-oxidation 7 NADH 21
PDH complex 2 NADH 6 7 FADH2 14
2 acetyl CoA 8 acetyl CoA
2C02

Sub-Total | 12 or 13
From Oxidative Phosphorylation

Sub-Total 33
From Oxidative Phosphorylation

2 TCA cycles 6 NADH 18 8 TCA cycles 24 NADH 72
2 FADH 4 8 FADH 16
2 ATP 2 8 ATP 8
4 C0O2 16 CO2

Sub-Total 24
Totals 36 or 37

Sub-Total 96
Totals 129

*assumes glycerol-3-phosphate shuttle; 2 from glucose, 3 from glycogen '
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Which of CHO vs. fat yields the
greatest number of ATP through 2
M acetyl CoA oxidation?

Which of CHO vs. fat yields the greatest number
of CO, through 2 acetyl CoA oxidation?

Respiratory Quotient = VO2 / VCO2

Which of CHO vs. fat has a lower RER?
Why?

Bomb Cal Body* Kecals/L VO,
Nutrient Compound Kcals/gram | Kcals/gram | RQ
Carbohydrate
Mixed 41 4.0 1.0 5.05
Glycogen 4.2 1.0 5.05
Glucose 3.7 1.0 4.98
Fructose 3.7 1.0 5.00
| Glycerol 4.3 0.86 5.06
Fat
Mixed 9.3 9.0 0.7 4.73
Palmitate (C16:0) 9.3 0.7 4.65
Stearate 9.5 0.69 4.65
Triacylglyceral (C18:0) 9.6 0.7 4.67
Triacylglycerol (C10-15:0) 8.4 0.74 4.69
Protein
Mixed 57 4.0 0.81 4.46
Alanine 4.4 0.83 4.62
Aspartate 2.69 1.17 4.60
Glutamate 3.58 1.0 4.58
Isoleucine 6.89 0.73 4.64
Alcohol 7.1 7.0 0.82 4.86
Mixed Diet 0.84 4.83

™ after Atwater correction factors (see text)
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Amino Acid Oxidation
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Bomb Cal Body* Kecals/L VO,
Nutrient Compound Kcals/gram | Kcals/gram | RQ
Carbohydrate
Mixed 4.1 4.0 1.0 5.05
Glycogen 4.2 1.0 5.05
Glucose 3.7 1.0 4.98
Fructose 3.7 1.0 5.00
| Glycerol 4.3 0.86 5.06
Fat
Mixed 9.3 9.0 0.7 4.73
Palmitate (C16:0) 9.3 0.7 4.65
Stearate 9.5 0.69 4.65
Triacylglyceral (C18:0) 9.6 0.7 4.67
Triacylglycerol (C10-15:0) 8.4 0.74 4.69
Protein
Mixed 5.7 4.0 0.81 4.46
Alanine 4.4 0.83 4.62
Aspartate 2.69 1.17 4.60
Glutamate 3.58 1.0 4.58
Isoleucine 6.89 0.73 4.64
Alcohol 71 7.0 0.82 4.86
Mixed Diet 0.84 4.83
™ after Atwater correction factors (see text)
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CHO vs. fat vs. amino acid oxidation

RER Kcals/L
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0.90 | 4924
0.89 | 4911
0.88 | 4899
0.87 | 4887
0.86 | 4875
0.85 | 4862
0.84 | 4850
0.83 | 4838
0.82 | 4825
0.81 | 4813
0.80 | 4801
0.79 | 4788
0.78 | 4776
0.77 | 4764
0.76 | 4751
0.75 | 4739
0.74 | 7727
0.73 | 4714
072 | 4702
0.71 | 4890
0.70 | 486886
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Dietary Protein
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