
DIGESTION OF STARCH BY THE ACTION

Study the effect of different temperatures and three different pH on the activity of Therefore, more time will be taken by
an enzyme to digest the starch at lower.

Continued heating in aqueous conditions results in solubilisation and gelatinisation of the starch. This is a
problem that needs resolving. Bile contains bile salts, which are amphipathic, meaning they contain
hydrophobic and hydrophilic parts. Amylase activity from the AMY1 gene can be detected in saliva and
gastric aspirates of prematurely born infants and the level increases with gestational age from 26 to 42 wk 
Reaction rates should be determined from measurements of product release with time and checked for
linearity. The starch granule size seemingly presents a very favourable target for attack by amylase with many
potential sites for binding of the enzyme. In spite of this apparent binding advantage, the complete breakdown
of starch within an intact granule is a fairly slow process. Introduction In , Erhard Leuchs reported that starch
is broken down when mixed with human saliva and used the named ptyalin to describe the agent in saliva that
was responsible for the chemical reaction. Once carbohydrates are chemically broken down into single sugar
units they are then transported into the inside of intestinal cells. This seems to have been one of the earliest
accounts of an enzyme experiment and soon after, in , Payen and Persoz isolated an enzyme from barley that
broke down starch and named it diastase. The optimum temperature means that the temperature at which the
enzyme shows the maximum activity. The total free energy of binding accruing from occupancy of all the
subsites is of consequence when considering the action of amylase on native and hydrothermally treated starch
see below. The latter may be complete or partial and results in a reduced ability to digest and absorb lactose.
There is also some evidence that the glycemic index is relevant to sports nutrition and appetite regulation.
Only about five percent of starches are broken down in the mouth. Fat soluble vitamins are absorbed in the
same manner as lipids. This enzyme breaks the bonds between the monomeric sugar units of disaccharides,
oligosaccharides, and starches. Salivary amylase continues to work for one to two hours while guarded against
stomach acid. Water-soluble vitamins can be directly absorbed into the bloodstream from the intestine.
Learning Outcomes: Students understand the process of digestion of starch by salivary amylase. The liver can
also metabolize the short-chain fatty acids into cellular energy. Exercises Where does the majority of protein
digestion take place? Both AMY1 and AMY2 are polymorphic and alloenzyme forms of the salivary and
pancreatic amylases have been detected 12 ,  These physiological attributes of high-fiber foods i. Sucrase
breaks sucrose into glucose and fructose molecules. Students do the experiment better in the real lab having
gone through the animation and simulation. The total amount of energy in a food TE can be determined by
calorimetry, but ME is less than TE because not all the energy in food is absorbed and some is absorbed, but
lost in the urine. Comparing estimates of salivary amylase activity quoted in the literature is complicated by
the fact that authors do not always define their units for expressing catalytic activity and different assay
temperatures may have been used. With typical refined Western diets, carbohydrate digestion is rapid and
carbohydrate absorption occurs primarily in the upper small intestine. If the digestion reaction can be
described by a single first order reaction with only one observed rate constant k, there are no inherent
differences in the potential rate of reaction of any digestible starch fraction. Mammalian amylases are
composed of three structural domains, the largest of which domain A contains important active site residues
that include two aspartate and one glutamate residue. The undigested oligosaccharides can reach the colon and
provide a source of nutrient for developing colonies of bacteria  Dhital et al. Amylase hydrolyzes starch, with
the primary end products being maltose, maltotriose, and a -dextrins, although some glucose is also produced.
These large spheres are called chylomicrons. These travel to the liver and are converted to glucose. From the
Stomach to the Small Intestine The chyme is gradually expelled into the upper part of the small intestine.
Chylomicrons leave the absorptive cells via exocytosis. The binding energies are similar to those observed for
the sites on lysozyme  Chylomicrons contain triglycerides, cholesterol, and other lipids and have proteins on
their surface. They also reported that amylase protein levels correlated to a considerable degree, with the gene
copy number but the presence of some discrepancy between copy number and protein expression is evidence
of other factors that control the expression of the AMY1 genes. This pancreatic juice contains the enzyme,
pancreatic amylase, which starts again the breakdown of dextrins into shorter and shorter carbohydrate chains.
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The hormone glucagon is released from the pancreas and causes the breakdown of liver glycogen and the
release of glucose.


