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Abstract
Energy is essential, as the body requires it to perform work.  The body energy requirements are fulfilled by three different chemical reactions taking place inside the body.  This easy will focus on contrasting two of these systems specifically the aerobic system and the lactic acid system.  The essay will look at various factors that differentiate the two systems such as oxygen, energy amounts produced, stages involved, where the chemical reactions occur among other factors. 
Introduction
To carry out different activities in the day to day activities human beings require energy. However, the body cells are incapable of getting the energy directly from food. Food has to be digested and broken into simple compounds such as glucose. These simple compounds are absorbed into the blood and transported to countless cells all over the body. Nevertheless, this process is only achieved through three diverse systems that include ATP -PC system, lactic acid system and the aerobic system. The aerobic system entails the breakdown of carbohydrates using oxygen as a fuel. It is then followed by deamination of fatty acids and finally the proteins if the exercise goes for a longer period. On the other hand, the lactic acid system also referred to as the anaerobic system generates energy from glycogen in muscles whereas the ATP system, which is also anaerobic principally, creates energy by breaking phosphocreatine (PC) found in muscle.  Although these systems are essential in the body, they have similarities as well as differences that make them distinctive. This essay will discuss the distinctive characteristics that differentiate the aerobic energy system and the anaerobic lactic acid energy systems including oxygen, final products, amount of energy and processes involved in both systems. 
The two systems differ in various ways. The primary difference been the presence and absence of oxygen in the two systems. The aerobic system differs from the anaerobic system as oxygen is a key component in the process of energy transformation whereas in lactic acid system respiration does not require oxygen . Aerobic respiration only takes place in the presence of oxygen. Although both aerobic and lactic acid system similar technique in energy production they produce different levels of energy.  Bertuzzi et al,(2007) states that the aerobic system tends to produce energy that lasts for a longer time as compared to the anaerobic lactic acid system. During aerobic respiration one glucose molecule produces thirty-eight ATP molecules during metabolism in the presence of oxygen. “Aerobic threshold has been considered to be the upper limit of a nearly exclusive aerobic metabolism based mainly on the blood lactate concentration (Bertuzzi et al, 2013).” Conversely, lactic acid system metabolism only produces two ATP molecules. This is because the lactic acid system entails the breakdown of carbohydrates where oxygen is not used as a fuel. The other major components in this system are; sugar, glucose, glycogen and adenosine triphosphate.
 The amount of energy produced by lactic acid respiration is medium and last for a medium time period whereas the energy produced by aerobic respiration is high. After depletion, it takes five minutes to restore the energy. It is often referred to as the high rate- low capacity system since it generates energy at very high levels however the energy does not last for long. On the other hand, the aerobic system produces carbon dioxide and water as by-products. According to Bertuzzi et al,(2013)  the anaerobic system has a byproduct, which is the lactic acid that results from the glucose breakdown. The by-product of anaerobic energy system (lactic acid) could lead to cramps particularly during intense activities. However, the human body can easily deal with the byproducts of the anaerobic energy system without causing any problems to an individual.
Further, it is important to note that aerobic respiration occurs in the mitochondria whereas anaerobic respiration takes place in the cytoplasm.  During the aerobic process, the combustion process is complete while it is incomplete in the anaerobic respiration.  Four primary steps make up the aerobic process, which include glycolysis, link reaction, Krebs cycle and the electron transport chain. During glycolysis stage, which takes place in cytosol part of the cell, oxygen is not required making it anaerobic.  Glucose is broken down during this phase and separated into to ATP molecules as well as 2 NADH molecules. In the link reaction phase pyruvate is oxidized in the mitochondria while in the Krebs cycle phase oxaloacetate is combined with acetyl coenzyme creating an extra two ATP molecules and an extra six NADH molecules as well as 2 FADH molecules (Linossier et al, 2000).  The final step in aerobic respiration involves donation of electrons from used in making large amounts of ATP. This process is complete combustion.  On the other hand, anaerobic respiration has two primary steps, which include glycolysis and fermentation. During this process, since oxygen is absent cells convert glucose into lactic acid.  On the other hand, the chemical equation of aerobic respiration is = Glucose + Oxygen to produce Carbon dioxide +water + energy while the chemical equation of anaerobic respiration is Glucose to give Lactic acid + energy (Baker et al, 2010)
Conclusion
Energy is imperative to the efficient functioning of the human body as every movement requires energy.  However, the generation of energy by the human body depends on the duration as well as the intensity of the exercise one is undertaking.  The human body requires lots of energy during activities that require short rush explosive movements such as 100 meters sprint (Bertuzzi et al, 2013). Nevertheless, the human body requires small amounts of energy for activities that occur over a prolonged time period such as marathons. The body muscles can only contract in the presence of energy. Thus, the significance of energy systems cannot be overstated.  However, the systems differ based on various aspects such as the presence and absence of oxygen in the two systems.  As earlier stated the aerobic respiration occurs in the presence of oxygen whereas lactic acid system does not require oxygen. 
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