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The key biomolecular players in the metabolic pathway and their
chemistry

Lactic acid fermentation is the production of lactic acid from
sugars such as glucose,

fructose and sucrose Fermentation is caused by the limited
supply or absence of oxygen in an environment,

so animal and bacteria cells carry out anaerobic respiration

Oxygen is the final electron acceptor in the electron transport
chain, which is the final

step in aerobic respiration

Lactate dehydrogenase is the enzyme responsible for catalysing
the chemical reaction,

NAD and NADH are converted throughout the reactionHomolactic
fermentation: C6H12O6 2 CH3CHOHCOOH

Hetrolactic fermentation: C6H12O6 CH3CHOHCOOH + C2H5OH + CO2

Lactate is a tetramer, it possesses 4 identical subunits,
forming a quaternary structure

There are 5 isoforms of lactate hydrogenase which are found in 5
different areas of the

body: the heart and red blood cells, the lungs, the kidneys and
pancreas, the liver and

various striated muscle, and finally, the reticuloendothethial
system (the part of the

immune system which is repressible for the production of red and
white blood cells,

antibodies, plasma proteins, bile pigments, and the destruction
of old red and white

blood cells.

Lactic acid fermentation
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L-Lactate dehydrogenase from protozoan parasite Plasmodium
falciparumin Bicine buffer
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Glucose/Fructose/Sucrose: substrate of the pathway and a primary
source ofenergy.

NAD+: is a effective oxidising agent, it accepts electrons from
the synthesis of ATP.NADH is formed and this is a reducing
agent.

Role of biomolecules in the lactic acid pathway
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ADP + Pi: react to form ATPATP is a 'energy currency'The length
of the phosphate changes from a diphosphate to a triphosphate.
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Pathway Regulation

Decrease in body pH

Lactic Acidosis- When the body reaches its lactate threshold,
the build-upof lactic acid causes blood pH levels drop. This
inhibits PFK activity (anenzyme that aids conversion of glucose to
pyruvate). With no more pyruvicacid being produced, this in turn
means no more lactic acid can beproduced.
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Limiting factors

Phph is shown to be a limiting factor.This is shown when the the
bacterium ,

lactobacillus manihotivorans, bringsabout fermentation of lactic
acid instarch. The lower the ph of themedium in which lactic
acidfermentation takes place the higher rateof lactate that is
produced. In this

particular case the production of lactateis constant below a
constant ph of 4.5then gradually decreases. This is due tothe
acidic nature of the process.Because of this extreme
aciditybiological pathways maybe inhibited.

O2

- This is the most clear limiting factor in the production of
lactate. Oxygendetermines the reaction route after glycolysis has
occurred, the concentration of

2NADH electron receptors produced, which then offload the
hydrogen onto pyruvateto produce lactate.
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The relevance and significance of lactic acid fermentation to
the living organism

also doing 1st year life science

Sarcoplasmic reticulum
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Breathing harder and faster

Happy,

ThrivingBacteria
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Commercial, clinical and medical uses

Lactic acid is used/found in many things, including
pharmaceuticals, medicalequipment, detergents and food.

Some products using lactic acid include:

FoodstuffsSourdoughCheesePickled vegetables

Its also used in the production of some foods, to extend shelf
life, regulate pHor to enhance flavours.

Lactic acid is used in many other industries, such as in some
pharmaceuticals,

including:

Topical creamsCalcium lactate
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Uses of lactic acid continued..

There are also many medical applications for lactic acid.
Primarily, it is used toproduce biodegradable sutures, but there is
also potential for use to replace metalstents in angioplasties, to
avoid some of the side effects associated with metal.

Detergents are another use for lactic acid. They are used as
they are effective de-scalers and soap scum removers and are
considered more natural than some otherdetergents.

Another use is in cosmetics, due to the moisturising and
antimicrobial propertiesof lactic acid. It also lightens skin.
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