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DESCRIBE THE DIGESTIVE PROCESS WITH PARTICULAR REFERENCE TO GUT FLORA AND BIOAVAILIBILITY.

INTRODUCTION:
Why is gut flora so important?  Can it possibly have some benefits to health and well-being?  Hart et al, (2002) refers to a new awakening of interest and study on gut bacteria and the large range of metabolic influences this community of living organisms have on the human body.  According to Hart et al, (2002) this ecosystem is not only vast in quantity but also in the many different species of bacteria.  The composition of gut micro-biome also being influenced through development and aging, also internal and environmental factors which can alter the behaviour of gut flora.  So, what is bioavailability?  Rein, Renouf and Pinto (2013) explains that bioavailability is a complex process and refers to what fraction of the ingested nutrient is liberated, absorbed, distributed, metabolised and eliminated and the percentage of substrate that is able to be used by the body through normal metabolic function (Gibson, R.S. 2007).  Potter and Hotchkiss, (1998) tells us what is important is that food is in a form that can be utilised for metabolism, but many factors can affect the absorption and up take of  these nutrients and this assignment will look at digestion and bioavailability in the large intestine known as the colon and the symbiotic relationship with their host (Fava and Danese 2011).
[bookmark: _Hlk31731323]It all starts with digestion and the digestive process. Hull, (2011) describes the digestive system and explains that it is composed of a long tube that runs from the mouth right through to the anus and is called the alimentary canal or the gastrointestinal tract and that process of digestion is both mechanical and chemical. Hull, (2011) explains that food which is comprised of proteins, carbohydrates, fats, vitamins and minerals are broken down into molecules that can cross the plasma membrane of cells and are essential nutrients for the life of the cell, however, not all foods can be processed by the stomach and can be absorbed in the small intestine these foods are known as complex carbohydrates, also known as non-digestible dietary compounds which proceed to the colon where they are broken down by the gut microbiome (Hervert-Hernandez and Goni, I. 2011).  This process is known as fermentation and the beneficial product for the host of fermentation is short chain fatty acids (SCFA) of which acetate, propionate and butyrate are the most abundant.  Butyrate is taken up by the colonocytes and used for energy and also contributes to the maintenance of the mucosal lining, epithelial cells and proliferation of healthy bacteria and protection from pathogenic bacteria, bad bacteria which causes inflammation, also keeping the host healthy and for the survival of good bacteria in the gut (Hervert-Hernandez and Goni, I. 2011).
Dierikx, et al. (2019) explains that it is generally accepted that the uterus is sterile and that the first colonisation of microbes and bacteria begins at birth but new studies have shown that gut colonisation begins in utero and microbes and bacteria continue to develop and colonise as the baby passes through the mother’s vaginal canal also as baby feeds on the breast through breast milk and from contact with the mother’s skin, and how the significance of healthy diverse intestinal microbiota in early life corresponds to health later in life and the implication that babies who are not born vaginally and who are born through caesarean section have a delayed development of the colonisation and have a less diverse microbiome and slower development of the immune system with related health issues later in life (Dierikx, et al. 2019). 
After this first inoculation the gut bacteria changes rapidly through the child’s diet and environment and by the age of 3 the gut bacteria has fully matured. 
It is suggested that there is a strong link between a diverse and healthy gut bacteria and good health, as gut microbes produce a large number of vitamins that can influence health, create energy for the colonic cells, protect the integrity of the mucosal barrier and stop pathogens crossing over causing inflammation and infection. Maintenance of healthy gut bacteria helps to keep the pathogenic gut bacteria away as they compete for nutrients. There is also growing evidence that suggest imbalances in gut bacteria can be connected to disease, (Conlon and Bird, 2015). 
What causes imbalance in gut bacteria? According to Zhang et al. (2015) gut microbiota can change and dysbiosis of the gut bacteria can be influenced by many factors including medications such as anti-biotics, diet and eating a lot of fatty foods which can kill off a lot of the helpful bacteria, and re-populates with bacteria that cause cravings for more fatty foods, causing obesity.  Aging, stress and lifestyle all can have an effect on the types of microbes and bacteria that live in the gut.  Zhang et al (2015) shows that the composition of gut flora in individuals vary and is dependent on all these factors.
Conclusion
This assignment has shown the importance of having and maintaining a healthy relationship with the microbiome. This symbiotic mutually beneficial friendship and the importance of a diet that will feed these bacteria to keep the gut healthy.  The good news is that modification manipulation and implementation can change the health of the host through feeding gut bacteria a diverse and varied diet filled with complex carbohydrates, beans, pulses, nuts, seeds, whole grains and fermented foods. In addition, consuming as many fruits and vegetables as possible, also adding a supplement of probiotics, prebiotics or synbiotics  (Sareela, M. et.al. 2002).  
However, all these different chemicals produced from the various foods that are consumed  need to be bioavailable and that means from the choice of foods ingested to the efficiency of the digestive system and release of digestive enzymes and hormones to the transportation of these molecular structures through the gut and to the health of the microbiome and the uptake at the site of action, it is possible that only a fraction of the nutrient reaches the cell where it can be utilised.  It may possibly be excreted. Bio-efficacy is determined by bioavailability and that relies on many processes happening effectively in each individual and unique  human body (Rein, Renouf, and Pinto. 2013).
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