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Abstract

Antoine Lavoisier (1743-1794) announced the modern concepts of metabolism including thermodynamic distinctions were refined 
recognizing the type of fuel oxidation and passing through almost 150 years before the creation of metabolic biochemistry.

The cells in the body require an energy system in order to remain alive and reproduce themselves. The body needs substrates as carbohydrates 
and fats from the food. These energy substrates are oxidized by the cell, producing energy. Both respiration as combustion, the difference between 
the energy loss of glucose and fat oxidation is often refers to combustion efficiency. In addition, there are discussed situations that differentiate 
the use of glucose and lipids to produce ATP.
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Introduction

Antoine Lavoisier (1743-1794) announced the modern 
concepts of metabolism, nutrition and physiology of the 
exercise. His discoveries in the process of chemistry respiration 
were elementary. Lavoisier paved the way for studies of energy 
balance in recognizing, by the first time, that the elements 
as carbon, hydrogen and oxygen does not appear subtly and 
disappeared mysteriously. His achievements provided basic 
truths: only oxygen participate in the breathing animal, and 
“caloric” released during respiration and is itself the source 
of combustion [1]. Right before thermodynamic distinctions 
were refined recognizing the type of fuel oxidation and passing 
through almost 150 years before the creation of metabolic 
biochemistry: with the oxidation of glucose, 1 liter of O2 uptake 
≈ 21.1 kJ; with the oxidation of fat, 1 liter of O2 uptake ≈ 19.6 
kJ. According to the description, the difference between 1.5 kJ 
substrates seems to influence the O2 consumption based on the 
energy demand cell [2]. However, in some cases, the distinction 
substrate ceases to be considered, because the measurement 
of O2 uptake in and of itself has been used to “measure” energy 
costs.

The cells in the body require an energy system in order 
to remain alive and reproduce themselves. The body needs 
substrates, namely carbohydrates and fats from the food. 
These energy substrates are oxidized by the cell, producing 
energy [3]. Subsequently, it was discovered that the amount of 
consumed oxygen and carbon dioxide eliminated varying with  

 
the ingested food. Later the relationship CO2/O2 was identified 
as respiratory quotient [3].

Combustion of glucose and fat oxidation: the presence 
of oxygen for atp production

Both respiration as combustion, the difference between 
the energy loss of glucose and fat oxidation is often refers to 
combustion efficiency. However, the addition of anaerobic 
metabolism with resynthesis of ATP to complete glucose 
oxidation respiratory further contributes to the loss of energy 
in the form of entropy changes; combustion and oxidation of 
fats/lactate oxidation lack. Indeed, the presence or absence 
of an anaerobic energy expenditure component should be 
applied for the estimation of energy costs with respect to 
glucose, lactate, and oxidation of the fuel, especially when the 
measurement of oxygen consumption can only set incorrectly 
energy expenses [1,4].

The fact is that fuel efficiency can vary between oxidized 
substrates. Heat loss variance is indicative of the size of 
molecules undergoing combustion, i.e., larger molecules tend 
to have more connection types connected, smaller molecules 
less, so that greater variability in the heat (energy) loss is 
evident when molecules smaller as glucose is burned and 
compared with the larger, as the fat [4]. This also occurs for 
respiratory oxidation. However, over a series of biochemical 
reactions, compared with the oxidation combustion [5].
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The bomb calorimeter provides consistent evidences of 
energetic differences between the substrates. Both respiration 
oxidative and combustion, 1.5 kJ per liter of O2 difference 
between glucose and fat is often used to efficiency of the 
fuel. Rather, the law of William Thornton, presents a quite 
remarkable similarity in heat loss between the various gases 
undergoing combustion. With the loss of heat by O2 (electrons) 
equivalent more like one constant in accordance with the 
energy equivalent of fat not glucose oxidation.

Conclusion
A warning from any biochemistry text offers a very 

succinct explanation of the difference in respiratory glucose 
oxidation and energy loss that would be different from fat. 
Energy expenditure powered by fat oxidation is completely 
represented as mitochondrial uptake of O2. But before the 
aerobic oxidation of glucose derived within the mitochondria 
and energy exchange called glycolysis and occurs that yields 

ATP does not consume oxygen. And finally, is our attempt to 
estimate ATP turnover that is our need to quantify energy 
exchange. It seems, then, that in addition to the internal power 
of the molecule metabolic processes the respiratory how 
complete glucose oxidation occurs also require deliberation.
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