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YeHydrolysis of polysaccharides by saliva Y&

Polysaccharides, such as Starch, are complex carbohydrates consisting of long chains
of glucose units. These compounds cannot be directly absorbed by the body;
therefore, they must be broken down into simpler sugars.

This decomposition begins in the mouth via an enzyme present in the saliva, which is
responsible for the hydrolysis of starch in the oral cavity. This enzyme is called:

Salivary Amylase
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Composition of Saliva:

Saliva is a vital fluid secreted by the salivary glands, consisting of:
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Water: Comprises approximately 99% of its content.

Mineral Salts: Such as Sodium, Potassium, and Chloride.

Proteins and Mucin: (Mucin provides the lubricating properties of saliva
Enzymes: Most importantly, Salivary Amylase.
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Functions of Saliva:

The functions of saliva include moistening food, facilitating swallowing, and
initiating the process of chemical digestion.
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Structure of Polysaccharides
Starch is composed of two main types of polysaccharide chains:

% Amylose: Linear (unbranched) chains of glucose units linked by \alpha-1,4
glycosidic bonds.

%+ Amylopectin: Branched chains containing both \alpha-1,4 linkages and \alpha-
1,6 linkages (at the branch points).

This structural organization significantly influences how enzymes interact with and
degrade starch during digestion.
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Hydrolysis Mechanism

Hydrolysis is a chemical reaction in which water molecules are used to break the
chemical bonds connecting structural units.

In this process:

% Binding: The amylase enzyme binds to the starch molecules (the substrate.(
% Cleavage: It catalyzes the breaking of \alpha-1,4 glycosidic bonds.
¢+ Products: This reaction results in smaller molecules, such as:

X/

1.Maltose: A disaccharide consisting of two glucose units.
2.Maltotriose: A trisaccharide.
3.Dextrins: Short-chain polysaccharides.

Consequently, starch is transformed from a complex, non-absorbable compound into
simpler carbohydrates that the body can further process.
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Factors Affecting Enzyme Activity
1. Temperature

The optimal temperature for enzyme activity is 37°C (body temperature). Excessive
heat leads to denaturation of the enzyme, resulting in a permanent loss of its catalytic
function.

2.pH

The enzyme functions optimally in a neutral pH range (approx. 6.7 - 7.0). Strong
acidic environments (like stomach acid) inhibit its activity.

3. Enzyme Concentration

creasing the enzyme concentration leads to an increased reaction rate, provided there
is a sufficient amount of substrate (starch) available.

4. Substrate Concentration

Increasing the starch concentration increases the reaction rate up to a certain point
(Vmax), where all enzyme active sites become saturated.
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Starch Digestion by Salivary Amylase

To study the role of salivary amylase in the hydrolysis of starch (polysaccharide) into
simpler sugars.

Materials & Tools:

++ Starch Solution (1%): The substrate for the reaction.

Saliva Sample: Contains the enzyme Salivary Amylase.

lodine Solution (IKI): The reagent used to detect the presence of starch.
Test Tubes & Rack: For holding and organizing the samples.

Water Bath: Set at 37°C to simulate body temperature.
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Experimental Procedure:
1. Preparation

% Label two test tubes as (A) and (B).
«» Add 5 ml of the starch solution into each of the two tubes.

2.Addition

%

% Tube A (Control Sample): Add 1 ml of distilled water.
% Tube B (Reaction Sample): Add 1 ml of the saliva sample (containing
amylase).

e

3.Incubation

®,

% Place both tubes in the water bath at 37°C for 15 minutes.
% Note: This step provides the optimal temperature for enzymatic activity.

4.Testing (lodine Test)

% Add two drops of iodine solution to each tube.
%+ Observe the color change immediately and record the results.

Expected Observations

s Tube A: Turns Blue-Black (Starch is present).
¢+ Tube B: Remains Yellowish-Brown (Starch has been hydrolyzed into
maltose).
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