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Abstract
Fermentation refers to a metabolic process that results in chemical changes in organic substrates. The process of fermentation involves anaerobic respiration resulting in the formation of alcohol or organic acids. As observed in this current paper, fermentation is usually done using microorganisms. Ideally, the microorganisms involved in anaerobic activities during fermentation are usually meant to create desirable changes in the food and beverages products in the absence of air. For decades, food products have been fermented by man from the Neolithic age. Today, microorganisms – yeast and bacteria have been very essential living organisms used in fermentation to produce various organic chemicals such as lactic acid. Technological advancements today incorporate the use of living cultures as evidenced in this paper in the manufacture and preservation of useful human food products.  
Introduction
Since the development of human civilizations, humans have been consuming fermented foods in their daily diets. Fermentation is referred to as a biochemical process through which microorganism release enzymes and act on food substrates to cause desirable chemical changes. It is essential to understand that these chemical reactions always take place in conditions with a limited supply of oxygen. Fermentation as biochemical can be described as a technological application that involves the use of living organisms to cause changes in food products for the benefits of improving the taste, enhancing the shelf-life or even improving the nutritional value of these food products. Ideally, the microorganism named above form an essential part of the production of fermented foods (Admassie, 2018). Someone indicates that these cultures can always be improved by either using molecular and traditional approaches. 
Fermentation can be grouped into two groups particularly based on the primary metabolites involved and the microorganisms involved in the process. The bacteria involved in the process of fermentation are usually of gram-positive genera and they include; Lactobacillus, Leuconostoc, and Streptococcus. Collective, the three bacteria are referred to as lactic acid bacteria (LAB). This review addresses the importance of lactic Acid Bacteria in the fermentation of food products. 
Types of fermentation
There exist three distinct types of fermentation used by people today, this categorization is usually done depending on the microbial cultures involved in the fermentation process. The following is an outline of the types of fermentation. 
Lactic acid fermentation (LAB)
Lactic acid fermentation is usually possible in the presence of bacteria and strains of yeast. The presence of two enables the conversion of starches and sugars into lactic acid.  It is of importance to note that during this process no heat is required. Lactic acid fermentation has been an essential technique in the preservation of food items such as yoghurt, sourdough bread, pickles, sauerkraut, and kimchi (Saubade et al., 2017). In lactic acid fermentation, pyruvic acid uses the nicotinamide adenine dinucleotide + hydrogen (NADH) to form lactic acid and NAD+. 
Ethanol fermentation 
Ethanol fermentation is also referred to as alcohol fermentation. In a process known as glycolysis, yeasts break up pyruvate molecules found in starches and sugar substrates to form alcohol and CO2 molecules. This type of fermentation has been essential in the production of wine and beer products. 

Acetic acid fermentation
In the presence of microbial cultures, this type of fermentation involves the fermentation of starches and sugars present in fruits and grains to result in a sour taste. Acetic acid fermentation has been useful in the fermentation of apple cider vinegar, wine vinegar and kombucha (Han, 1992). 
Stages in the fermentation process
As a very essential biotechnology, depending on whatever is being fermented, fermentation may involve stages as indicated below; 
Primary fermentation 
During primary fermentation yeasts and other microbial cultures present to prevent the putrefying bacteria from colonizing the food substrate and instead convert the present carbohydrates into alcohols and acids. 
Secondary fermentation
This stage of fermentation involves a lot of activities and may last for several days or even weeks. It is important to note that as the fermentation process continues, the main source of the food for the microbial cultures, the carbohydrates, begin to deplete consequently making the yeasts and the microbes die (Admassie, 2018). During this time, the alcohol levels rise significantly. Secondary fermentation has been very essential in the preparation of wine and other associated alcoholic beverages. pH is an important aspect in this stage of fermentation. Once the alcohol levels reach 15%, the process stops because yeasts are unable to survive in this environment. 
The role of fermentation
Fermentation as biotechnology is essential in the following activities;
Enhancing food flavour
Fermentation ideally makes food sweeter by improving its flavour and aroma. Blandino et al. (2003) argued that fermented cereals were more palatable than unfermented food products. In this view, fermentation has been seen as a mechanism to improve consumer acceptance. 
Improving nutritional quality 
A majority of the foods consumed by low-income households are poor in nutritional content. LAB fermentation of cereals has shown an improvement in the nutritional value and enhanced digestibility. Mokoena et al. (2005) concluded that the nutritional value of maize meal was actually enhanced through hydrolysis of the polysaccharides. Similarly, LAB fermentation has presented the ability to reduce the levels of phytic acid and tannins in food items. Ideally, this increases the bioavailability of simple sugars and iron. 
Preservation of food items 
LAB fermentation is very useful as a preservative measure. Schnurer et al. (2005) observed the antifungal activities of LAB fermentation which are very important in inhibiting the growth of pathogenic microorganisms. Additionally, fermented products such as cereals have shown to have a long life compared to unfermented products. Through acid production during fermentation, the pH is lowered to below 4 consequently prolonging the shelf-life of fermented food items. 


Detoxification 
LAB fermentation presents the ability to detoxify mycotoxins in food products. Using LAB fermentation is very advantageous over the other forms of food decontamination since it preserves the nutritional value and flavour of the food without leaving any toxic residues in the food. For instance, Chelule et al. (2010) found out that fermentation significantly improved the quality of mahewu, a South-African traditional maize-based porridge. 
Antibiotic activities 
In a fermentation medium, fermentation eliminates non-acid tolerant bacteria. Similarly, LAB fermentation has also shown effectiveness in removing gram-negative bacteria. Sauer et al. (2008) observed the microbial production of organic acids which they stated as a very essential component in preventing food spoilage. 
Conclusion
Fermentation plays a very important role in food production and preservation. From this discussion, it has been noted that fermentation is essential in improving the shelf-life of food products, besides enhancing the nutritional value of those products. According to experts, fermentation of food products inhibits food spoilage thus increasing the acceptability and increased shelf-life. Researchers have also noted that LAB fermentation in tomato products significantly increases the nutritional value of the tomatoes by causing very essential changes in the tomato increasing the availability of carotenoids in the tomatoes. 
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