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A study on the effects of digestion on the bioavailability of nutrients

This essay will investigate the impact that the digestive process has on the bioavailability on
nutrients from food. Bioavailability, which the commonly accepted definition for is known as
the proportion of the nutrient that is digested, absorbed and metabolized through normal
pathways has been a well-researched topic and still continues to have new evidence
brought forward. Simply put it is said that the nutritional value of food is not necessarily the
values that we absorb into our body for functional use, due to this it is simply not enough to
know the nutrient content of food but also there is a need to know how internal and

external factors affect this.

Before even looking at how digestion affects the bioavailability of food it should be known
that the external and genetical factors affect bioavailability before consumption has even
taken place, this includes age, sex, life stage (pregnancy) and process of heating food.
Macronutrients have a high bioavailability of about 90% whereas micronutrients i.e minerals
and vitamins have a wide variability to the extent in which they are absorbed after
ingestion. Due to this there is currently a lot of research looking into the affects of these
variables due to the fact the health of a person is greatly affected by vitamin and mineral
intake and thus explains why the RDA (recommended daily allowance) of these varies from
country to country due to the fact that habitual diet and host related factors greatly affect

the outcomes when looking at research.

There are several phases of the digestive process in which the bioavailability of nutrients

can change, they are as follows:

release of the nutrient from the physicochemical dietary matrix - The food matrix is
described as an assembly where complex physical and chemical interaction of nutrients and
non-nutrients take place.

effects of digestive enzymes in the intestine — proteins that help to breakdown larger food
molecules

binding and uptake by the intestinal mucosa —* Intestinal mucosa contains a mixture

of glycosidases (also disaccharidases) and in many cases a substrate is hydrolysed by several

enzymes”(Thomas 2008)



transfer across the gut wall (passing through the cells, in-between them or both) to the
blood or lymphatic circulation

systemic distribution

systemic deposition, stores

metabolic and functional use

excretion via urine or faeces

Through these processes it can be expected that quite a lot of nutritional value could
potentially be lost, though potentially measurable there is quite a wide array of inaccuracies
that could occur during tests so it is not a factual statement to make within this essay,
though it is safe to assume that the nutritional values on food labelling would not be the
values absorbed and used by the body. There is however research on the factors that affect
the effectiveness of absorption during the digestive process and also factors that affect
digestion itself as this will also impact nutrient breakdown and therefore bioavailability of
nutrients, one of which being how chewing actually increases absorption due to its part in
breaking down molecules stating that “We found that approximately 40% of the AUC
achieved by loratadine chewing gum was due to loratadine absorbed via the oral mucosa.”
(NOEHR-JENSEN, L et al,2006.) which meant that when compared to other oral
administrations that the process of chewing was vital in ensuring more of the medication
was absorbed. Another factor that will affect digestibility is also the processing of food, one
such study by Opstvedt (1974) has reported that oxidation during storage of unstabilized
fish meat can reduce its digestible energy value by up to 20%, where as another study
looking at the breakdown of certain food types, mainly cereals, such as Fritz (1935) who had
found that grinding maize increased the digestibility of the organic matter and another
study by Jones(1940) suggested that the mechanical rupture of starch granules is a method
of increasing the nutrient values of cereal. Another factor that could potentially have the
biggest impact on digestion and thereby bioavailability is gut flora or bacterium, it is found
that an unbalanced environment within the gut of unhealthy bacteria due to things
including but not limited to overuse of antibiotics, unhealthy diet, bad hygiene or method of
birth, which can potentially have a very bad impact on health such as crones disease and
various other bowel and digestive related diseases. This therefore would lead to the

assumption that maintaining a healthy gut environment is potentially a very effective way of



maintaining as much nutritional value from the food we consume, one of which ways this
can be done is shown in research on probiotics in which one study states “increased levels

of probiotics may induce a ‘barrier’ influence against common pathogens.”(L fooks,2002)

By taking a overall look at all the research into the external and intrinsic factors that could
potentially affect the bioavailability of nutrients the biggest take away that can be applied
would be to maintain health, this is because it is so clear that if the body is not in a healthy
state that it can become detrimental to the absorption of nutrients, regardless of values of
food or the quantity consumed, if the body is unable to breakdown and process the vital
parts that are needed from food then it can become an endless cycle of declining health and
therefore a declining ability to maintain the bioavailability of nutrients and minerals.
Whether it be from using better methods of cooking ,using probiotics to improve healthy
gut flora or even using higher quality food, it would seem that every aspect involved in
digestion and therefore maintaining overall health, plays a vital part in maintaining

bioavailability of nutrients.
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