
INTRODUCTION
Starchy substances constitute the major part of the human diet for 
most of the people in the world, as well as many other animals. 
Starch molecules are glucose polymers linked together by the 
alpha-1, 4 and alpha-1, 6 glucosidic bonds. In order to make use of 
the carbon and energy stored in starch, the human digestive system, 
with the help of the enzyme amylases, must �rst break down the 
polymer to smaller assimilable sugars, which is eventually 
converted to the individual basic glucose units. An unbranched, 
single chain polymer of 500 to 2000 glucose subunits with only the 
alpha-1, 4 glucosidic bonds is called amylose. On the other hand, the 
presence of alpha-1, 6 glucosidic linkages results in a branched 
glucose polymer called amylopectin. 

In human physiology, although found in many tissues, amylase is 
most prominent in pancreatic juice and saliva, each of which having 
its own isoform of human α-amylase. Salivary amylase or ptyalin is 
the digestive enzyme of the saliva which is secreted by the salivary 
glands. This enzyme digests boiled starch into dextrins and maltose. 
Dextrins are also formed as an intermediate product during 
hydrolysis of starch. It works best at an optimum pH 6.8 and 
optimum temperature 37oC. It is activated by chloride ions.  During 
hydrolysis of starch; amylodextrin, erythrodextrin and maltose 
formed, which are detected by the colours such as blue, purple, red 
and no colour, respectively, by the addition of dilute iodine solution.
The speci�c activity of an enzyme per milligram of total protein 
(expressed in μmol min−1mg−1). Speci�c activity gives a 
measurement of the activity of the enzyme. It is the amount of 
product formed by an enzyme in a given amount of time under 
given conditions per milligram of total protein. Speci�c activity is 
equal to the rate of reaction multiplied by the volume of reaction 
divided by the mass of total protein. The SI unit is katal kg−1, but a 
more practical unit is μmol mg−1 min−1. Enzyme activity is a 
measure of the quantity of active enzyme present and is thus 
dependent on conditions, which should be speci�ed. 

1Health bene�ts of saliva analysed in the year 2005 . Studies on the 
2proteins of human saliva conducted . In 1993 conducted study on 

the parotid glands of rats to demonstrate the effect of starvation on 
the amylase secretion. According to this study, salivary amylase 
secreted from the glands of rats starved for 24h showed diurnal 
variation, with two peaks at 13 and 21hours. The peak at 21 hour was 
more notable than that in fed rats, because of the accumulation of a 

3large amount of amylase in the tissue due to starvation . A study on 
human salivation and its applications to psychophysiology was 

4conducted .

 MATERIALS AND METHODS
The saliva collected from starved and unstarved humans subjected 

5to proteins estimation by standard method . The hydrolytic activity 
6,7of salivary amylase quanti�ed by prescribed procedure .

RESULTS AND DISCUSSION
The results indicated that 1ml of starved human salivary amylase 
contains 74 µg of protein (ptyalin), which hydrolyses starch in to 
400µg of maltose (reducing sugar) in 30 minutes. The enzyme 
activity is always expressed in micromoles of product/mg protein 
/min .i.e., called speci�c activity (speci�c activity is the unit of 
enzyme activity/mg protein/min). So 1mg of salivary amylase 
hydrolysed starch in to 30 µ moles in 30 minutes. This indicated that 
the speci�c activity of salivary amylase in starved human is 1 µ 
moles/mg/min (table 1)

According to table 1, 1ml of unstarved human salivary amylase 
contains 60µg of protein, which hydrolyses starch in to 200µg of 
glucose in 30 minutes. So 1mg of salivary amylase hydrolysed starch 
in to 23.13 µ moles in 30 minutes. This indicated that the speci�c 
activity of salivary amylase in starved human is 0.771 µ moles/ 
mg/min.

 From the results it is evident that, salivary amylase (72 mg) is more in 
the starved human saliva than the unstarved human saliva (60 mg). 
The hydrolysis of starch by the starved  and unstarved human saliva 
is 400 µg and 250µg respectively. So the concentration of salivary 
amylase is more in the starved condition than the unstarved 
condition. This indicates higher enzymatic reaction in the starved 
human saliva than the unstarved condition. 

The speci�c activity of starved and unstarved human salivary 
amylase is 1µ mole/mg-1/min-1 and 0.771µ mole/mg-1/min-1 
respectively. So this indicates that, the speci�c activity of enzyme 
during starved condition is more than the unstarved condition. The 
starved human saliva has higher concentration and speci�c activity 
of ptyalin than the unstarved human saliva.

The production of saliva is stimulated both by the sympathetic and 
the parasympathetic nervous system. The saliva stimulated by 
sympathetic innervation is thicker, and saliva stimulated parasymp 
athetically is more watery. Sympathetic stimulation of saliva is to 
facilitate respiration, whereas parasympathetic stimulation is to 
facilitate digestion. Parasympathetic stimulation leads to acetylc 
holine (ACh) release onto the salivary acinar cells. ACh binds to 
muscarinic receptors and causes an increased intracellular calcium 
ion concentration (through the IP3/DAG second messenger 
system). Increased calcium causes vesicles within the cells to fuse 
with the apical cell membrane leading to secretion formation. 
Acetyl Choline also causes the salivary gland to release kallikrein, an 
enzyme that converts kininogen to lysyl-bradykinin. Lysyl-
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bradykinin acts upon blood vessels and capillaries of the salivary 
gland to generate vasodilation and increased capillary permea 
bility. The resulting increased blood �ow to the acinar allows 
production of more saliva. Lastly, both parasympathetic and 
sympathetic nervous stimulation can lead to myoepitheilium 
contraction which causes the expulsion of secretions from the 
secretory acinus into the ducts and eventually to the oral cavity. 
Saliva production may also be pharmacologically stimulated by so 
called sialagogues. It can also be suppressed by so called anti 

8, 9,10,11,12sialagogues, . Some publications revealed that starvation 
3, 4increased the secretion of salivary amylase ,

Table1: Speci�c activity of saliva in starved and unstarved 
humans
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Human 
saliva

Protein in 1ml 
saliva (μg)

Starch Hydrolysis 
in to Glucose (µg)

Speci�c activity 
of ptyalin  

(μmole/mg/min)

Starved 74 400 1.0
Unstarved 60 200 0.771
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