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Effects of Environmental Factors to Amylase Enzymatic Activity
Biological reactions are controlled by a group of proteins referred to as enzymes that act as catalysts. The production of enzymes in a cell depends on the demand for the specific product in the body. Enzymes are proteins in nature, thus affected by several environmental factors. Some of the common factors that affect the rate of reaction are temperature, pH, and metal ions. The substrate and product concentration affect the rate of enzymatic activity through active sites. Amylase is an enzyme that catalyzes the hydrolysis of starch into maltose. Hydrolysis refers to the breakdown of starch in the presence of water to produce maltose, a disaccharide of two glucose molecules. The amount of maltose produced in the hydrolysis reaction is determined by adding DNS into the solution. DNS oxidizes maltose to produce maltonic acid, and a spectrophotometer at 540nm is used to measure the absorbance. 
Objective: The experiment aims at determining the effects of environmental factors; pH in the amylase enzymatic activity. 
ASSIGNMENT
Part A: Maltose Standard Curve: 
1. Show your calculations below and complete the final concentration of maltose in the table after using the formula C1V1 = C2V2
	Volume of 2.5 mg/ml Maltose stock (μl)
	Final Maltose Concentration (mg/ml)
	Absorbance               at 540nm

	0
	0
	0.000

	200
	0.05
	0.228

	400
	0.1
	0.487

	600
	0.15
	0.751

	800
	0.2
	1.031

	1000
	0.25
	1.275



C1V1 = C2V2
Where C1 is the original maltose concentration used=2.5mg/ml
V1=Volume of maltose in each tube
V2=final volume in the reaction 10ml
To calculate final concentration of maltose the v1 is converted into ml
V1=0/1000=0
C2=(2.5x0x0)/10
C2=0
Where V1=200
C2=(2.5x0x0.2)/10
C2=0.05mg/ml
The same formula is used to calculate the final concentration in other tubes.
1. Graph the Absorbance vs. Concentration (mg/ml) of maltose in Excel using TAILS and insert your graph below.

Part B: Test your hypothesis
Question: Does the pH below or above 7.0 affect the activity of enzyme amylase in Homo sapiens(human)?
Hypothesis: The activity of human amylase reduces when the pH levels is below and above 7.0 which is considered the optimal level. The extreme changes in pH from 7.0 denatures the structure of the enzyme and function (Liu et al, 2018). 
Prediction: If the pH value of maltose is higher or lower than 7.0 then the rate at of activity of the human amylase will decrease. 
The independent variable in the experiment is the pH levels which determine the rate at which amylase reacts. The dependent variable is the amount of maltose produced in the hydrolysis reaction in presence of amylase. The pH determines the rate of hydrolysis thus the amount of maltose produced using amylase enzyme. 
I. Data from the Study of the Effect of pH on Human Amylase Activity
	pH
	Absorbance               at 540nm 
	Maltose produced (mg/ml)
	Amylase Activity (mg/ml/min)

	1
	0.029
	0.009
	0.0009

	3
	0.103
	0.023
	0.0023

	5
	0.267
	0.055
	0.0055

	7
	0.945
	0.186
	0.0186

	9
	0.112
	0.025
	0.0025

	12
	0.015
	0.006
	0.0006



2. Using the equation of the line of best fit from your standard curve in Part A
a. Determine the maltose produced in your experiment and fill the data in your table. Show an example calculation below. 
The equation is y=5.1703x-0.0176
For instance; where in pH 1 the absorbance is at 0.029=y
0.029=5.1703x-0.0176
=0.029+0.0176=5.1703x
X=0.0466/5.1703
X=0.009mg/ml of maltose
b. Determine the amylase activity in each tube and fill in that data in your table. Show an example calculation below. 
Enzyme Activity=maltose mg/ml/time in minutes
The time taken for each is 10minutes
To calculate amylase activity pH 1;
Amylase activity=0.009/10
=0.9mg/ml/min
3. Graph the resulting Amylase Activity data vs. your Independent Variable (Excel) and insert your graph below.


4. Conclusion
The rate of human amylase activity decreases with a change in pH; higher or lower than 7.0.  The findings from the graph show that maximum activity of amylase based on the amount of maltose produced was at pH 7. The amylase activity is least at pH 12 and 1 leading to a decrease in the amount of maltose. The graph supports the hypothesis that amylase activity decreases when the pH is higher or lower than 7. The structure and function of enzyme amylase is affected by the changes in pH from 7 which is considered the optimal pH. Extreme pH levels denature the enzyme reducing the affinity to catalyze hydrolysis of starch to produce maltose. The extreme changes in pH cause the enzyme amylase to loose functionality due to denature of the structure (Awasthi, et al, 2018). The optimal pH for amylase activity is 7 when maximum amount of starch is produce in relation to the absorbance data.  The protein nature of amylase makes it prone to changes in environmental factors such as pH and temperature. 

[bookmark: _GoBack]References
Awasthi, M. K., Wong, J. W., Kumar, S., Awasthi, S. K., Wang, Q., Wang, M., ... & Zhang, Z. (2018). Biodegradation of food waste using microbial cultures producing thermostable α-amylase and cellulase under different pH and temperature. Bioresource technology, 248, 160-170.
Liu, L., Zhang, Y., Yu, S., Zhang, Z., He, C., & Chen, X. (2018). pH-and amylase-responsive carboxymethyl starch/poly (2-isobutyl-acrylic acid) hybrid microgels as effective enteric carriers for oral insulin delivery. Biomacromolecules, 19(6), 2123-2136.







AbsorbanceVs Concentration

Absorbance               at 540nm	
0	0.05	0.1	0.15	0.2	0.25	0	0.22800000000000001	0.48699999999999999	0.751	1.0309999999999999	1.2749999999999999	Concentration


Absorbance



Amylase Activity (mg/ml/min)vs pH

Amylase Activity (mg/ml/min)	1	3	5	7	9	12	8.9999999999999998E-4	2.3E-3	5.4999999999999997E-3	1.8599999999999998E-2	2.5000000000000001E-3	5.9999999999999995E-4	pH


Amylase Activity



