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Abstract

Enzymes serve as indispensable biological catalysts, facilitating metabolic pathways by
lowering activation energy. This study quantifies the kinematics of salivary amylase,
focusing on the influence of substrate concentration, pH, and natural inhibitors. Utilizing a
starch-iodine colorimetric assay, enzyme activity was monitored at a physiological
temperature of 37°C. Results indicated a direct correlation between substrate
concentration and reaction rate, with optimal catalytic efficiency observed at pH 7.0.
Furthermore, the introduction of green tea (Camellia sinensis) extracts significantly
reduced the reaction rate (1.71 X 10*-5\ g/mL/s) compared to the control (3.7 X10"-5\
g/mL/s). These findings suggest that polyphenolic compounds in green tea serve as
effective amylase inhibitors, offering a biochemical strategy for modulating glucose
absorption—a critical "blessing" for the clinical management of metabolic disorders within
the Pineville community.

Keywords: Salivary Amylase, Enzyme Kinematics, Starch Hydrolysis, pH Optimization,
Polyphenols, Diabetes Management, Clinical Biochemistry, Pineville Louisiana.

1. Introduction



Amylase is a primary digestive enzyme secreted by the salivary glands and the pancreas,
responsible for the cleavage of \alpha-1,4-glycosidic bonds in amylose and amylopectin
(starch). This process initiates carbohydrate digestion, transforming complex
polysaccharides into maltose and glucose. In the context of clinical biochemistry, the rate
at which amylase functions is a major determinant of the postprandial glycemic response
(blood sugar spike).

The efficiency of this biocatalysis is highly sensitive to environmental parameters. Factors
such as substrate availability, enzyme concentration, and thermal kinetic energy dictate
the frequency of enzyme-substrate collisions. Most human enzymes, including salivary
amylase, exhibit an optimal temperature of approximately 37°C; deviations beyond this
point result in the thermal denaturation of the enzyme's tertiary structure. This study
examines these kinetic variables and explores the potential of natural dietary inhibitors to
attenuate amylase activity, providing insights into nutritional strategies for managing
metabolic health in Louisiana.

2. Materials and Methods
2.1 Reagents and Equipment:
e Buffer Solutions: pH 4.0, 7.0, and 10.0.

e Substrates: Starch solutions at concentrations of 0.016 g/mL, 0.033 g/mL, and 0.05
g/mL.

e Enzyme Source: Human Salivary Amylase (diluted saliva).
e Indicator: lodine ($1_2/KI$ solution).
¢ Inhibitor: Camellia sinensis (Green Tea) infusion.

2.2 Experimental Procedure:

1. Concentration Kinetics: Salivary amylase was added to varying starch
concentrations labeled 2.5g, 5g, and 7.5g per 150mL. Time was recorded until the
blue-black starch-iodine complex reached full achromic (clear) point.

2. pH Optimization: Using a 0.03 g/mL starch solution, activity was measured across
pH4,7,and 10 in a 37°C water bath.

3. Inhibition Assay: A comparative analysis was performed by introducing cooled
green tea solution to the reaction mixture, using distilled water as a control to
measure the inhibitory potency of tea polyphenols.
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3. Results

The experimental data reveals that salivary amylase kinetics follow a predictable pattern
influenced by the chemical environment.

Table 1: Substrate Concentration and Reaction Velocity

Concentration (g/mL)||Hydrolysis Time (s)||Reaction Rate (g/mL/s)
0.0167 900 $1.85\times 10%{-5}$
0.0300 720 $4.17 \times 10"{-5}$
0.0500 480 $1.04 \times 10"{-4}$

Table 2: pH-Dependent Catalytic Activity

pH Level [Hydrolysis Time (s)[|Reaction Rate (g/mL/s)
4 (Acidic) |[1070 $2.8 \times 10"{-5}$
7 (Neutral)||790 $3.8 \times 10*{-5}$
10 (Basic) |[1010 $3.0 \times 10"{-5}$

Table 3: Inhibitory Impact of Green Tea

Solution Type Time (s)||Reaction Rate (g/mL/s)

Control (Water) |[[810 $3.7 \times 10"{-5}$

Green Tea Extract|[1750 $1.71 \times 10"{-5}$

4. Discussion



4.1 Collision Theory and pH Sensitivity

The results support the fundamental principle that reaction velocity is a function of
substrate concentration. As the starch concentration increased, the time to achromic point
decreased significantly, indicating that higher substrate density facilitates more frequent
successful collisions at the enzyme's active site.

The pH data confirms that salivary amylase is a neutral-adapted enzyme. The significant
reduction in rate at pH 4 and pH 10 suggest that the ionic environment affects the
protonation state of amino acid residues in the active site, leading to a loss of catalytic
efficiency or partial denaturation. This reinforces why salivary amylase activity diminishes
as it enters the highly acidic environment of the stomach.

4.2 Clinical Biochemistry of Green Tea Inhibition

The most impactful observation was the 50% reduction in reaction rate caused by green
tea. This inhibition is attributed to the presence of catechins (polyphenols) like
Epigallocatechin gallate (EGCG). These compounds interact with the enzyme through non-
covalent bonding, effectively masking the active site or inducing a conformational change.

5. Contribution to Knowledge & Community Outreach
Contribution to Knowledge

This study contributes a precise kinetic profile of salivary amylase under common
environmental stressors and demonstrates the effective use of a household "inhibitor" to
model clinical drug-enzyme interactions. It bridges the gap between basic biochemistry
and nutraceutical science, proving that common dietary choices have a measurable,
gravimetric impact on digestive kinematics.

A Blessing to Men: Health and Diabetes Management

For the men and families of Pineville and Central Louisiana, these findings are a "blessing"
of preventative knowledge.

e The "Metabolic Shield": The drastic slowing of starch hydrolysis by green tea
suggests that consuming polyphenolic beverages with high-carbohydrate meals can
naturally dampen the glycemic index of the food.

« Diabetes Prevention: By slowing the conversion of starch to glucose, we can
prevent the rapid "insulin spikes" that contribute to insulin resistance and Type 2
Diabetes—a significant health concern in our region.
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Take-Home Point: Understanding enzyme kinetics empowers the community to use
"food as medicine," utilizing simple dietary additions like green tea to support
metabolic health and improve clinical outcomes for those managing blood sugar
disorders.
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