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Lab Report: Effect of Temperature on Bacteria Amylase 
1. Introduction
Enzymes are protein substances that act as catalysts in the cells of living organisms, regulating the reaction rate of chemical or biological processes such as digestion without being altered (Raul et al.,2014). To increase the reaction rate enzymes, reduce the required activation energy.
Enzyme activities are usually influenced by factors such as temperature, salt concentration, pH levels, and substrate concentration. Enzymes usually work well at optimal conditions of temperature, substrate concentration, salt concentration, and pH levels. Since enzymes are proteins in nature at high temperatures, high salt concentration, and extreme pH levels they get denatured (Raul et al.2014). On the other hand, at low temperatures, low pH levels, low salt concentration below the optimal level enzymes become inactive, thus lowering the rate of chemical reactions within the cells. Additionally, the primary structure of an enzyme is usually determined by genes. Enzymes polypeptide chains and it is only active when these chains are folded into a three dimensional shape. 
Amylase enzyme is usually found in humans, fungi, and bacteria. Enzyme amylase only becomes active when its polypeptide chains are intensely folded to form a 3-dimensional shape. Amylase speeds up hydrolysis of starch into maltose(Raul et al.,2014). 
 
The optimal temperature of bacteria amylase ranges from 60 degrees Celsius to 85 degrees Celsius and the optimal pH level is between 5.5 and 7(neutral) (Msarah, Ibrahim, & Hamid, 2020). On the other hand, the optimal salt concentration is between 0% and 1%.
DNS is a yellow substance that is soluble.  DNS takes parts in the oxidation reaction with maltose. During the reaction DNS is reduced to 3-amino, 5-nitrosalicylic acid and changes from yellow to red or orange. The color changes lead to the change in light absorption which is measured at a wavelength of 540nm using spectrophotometer. Also, the color intensity from the absorption of light and the reaction is proportional to maltose concentration. 
2.  Experimental Design
Aim: Aim of the experiment is to instigate the effect of temperature action of enzyme amylase from the species Geobacillus stearothermophilus during hydrolysis of starch to maltose.
Hypothesis: The highest level enzyme activity will be produced at optimum temperature of amylase from the species Geobacillus stearothermophilus which is 85 degrees Celsius in 10 minutes.
Prediction: If the optima temperature for Geobacillus stearothermophilus is 85 degrees Celsius then there will be high level of amylase enzyme activity  
Dependent and independent variables
 Dependent variable: the concentration of maltose measured in mg/ML
Independent variable: temperature in degrees Celsius 
Experimental group and control group
Experimental group:6 test tubes of  , 6 test tubes of  of distilled water , and .The content will placed in incubator of  respectively.
Control group: 6 test tubes of  , 6 test tubes of  of distilled water , without amylase. Like in the experimental group, the content will placed in incubator of  respectively.
3. Materials/Methods
List all of the equipment and materials
· Spectrophotometer
· Incubator
· DNS Assay
· 12 test tubes
· Water
· 5% starch solution 
· Boiling water bath 
· Amylase
Experimental procedure for setting up the maltose standard curve (Part II)
1. Fill each of the 6 test tubes with appropriate contents 
2. Add each test tube 
3. Place test tube in the boiling water bath for five minutes 
4. Add 8ml of water to each test tube
5. Using spectrophotometer at 540nm read the light absorbance 
Experimental procedure for testing your hypothesis on amylase (Part III)
1. Fill each of the 6 test tubes with appropriate contents as indicated in the experimental group
2. Incubate the test tubes (1-6) in  respectively for 10 minutes 
3. Add  to each test tube 
4. Place the 6 test tubes in boiling water bath for 5 minutes 
5. Add 8ml of water to each test tube 
6. Using spectrophotometer at 540nm read the light absorbance and read the observation
Procedure for negative control experiment
7. Fill the 6 test tubes with appropriate content but without the amylase enzyme 
8.  Incubate the test tubes (1-6) in  respectively for 10 minutes 
9. Add  to each test tube 
10. Place the 6 test tubes in boiling water bath for 5 minutes 
11. Add 8ml of water to each test tube 
12. Using spectrophotometer at 540nm read the light absorbance and read the observation



4. Data Analysis/Results:
Prepare the following tables
Table 1: Maltose Standard Curve Data 
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The formula used to determine 
For instance , 
                              
                                  
                                       
            
            

Graph1: Maltose Standard Curve 
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Table 2 with your experimental setup
[image: ]
The formula utilized to determine amylase activity=
For instance, when Maltose produced =0.005mg/ml
And time=10 minutes 
Amylase activity =
Graph 2 of enzyme activity versus independent variable
[image: ]
Summary of results: summarize your results based on your graphs
Graph 1 shows the relationship between absorbance and the concentration of maltose. The relationship is directly proportional because as the level of absorbance increases, the concentration of maltose also increases. Graph 2 shows the relationship between amylase activity and temperature. From 0 degrees Celsius to around the 45 degrees Celsius the level of amylase activity increases slowly but increases steadily 50 degrees Celsius to the optimal temperature of 85 degrees Celsius.
5. Conclusion/Discussion
My hypothesis states that The highest level enzyme activity will be produced at optimum temperature of amylase from the species Geobacillus stearothermophilus which 85 degrees Celsius in 10 minutes. From table 2 and graph the highest amount of amylase enzyme activity was produced at 85 degrees Celsius, therefore we fail to reject the hypothesis. Geobacillus stearothermophilus species are hyperthermophiles and optimally grow at high temperatures between 80 degrees Celsius and 110 degrees Celsius(Msarah et al.,2020). Therefore, enzymes from these species often develop structural and functional characteristics of optimal chemical reaction activities at temperatures between 60 degrees Celsius and 85 degrees Celsius (Msarah et al.,2020) . Additionally, these enzymes often do not function well at temperatures below 50 degrees Celsius.  
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0 0.115 0.025 0.0025

25 0.245 0.05 0.005

37 0.31 0.065 0.0065

45 0.405 0.08 0.008
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Table 2 With Experimental Set Up
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0 0 1 0 0

250 0.25 0.8 0.0625 0.235

500 0.5 0.6 0.125 0.49

750 0.75 0.4 0.1875 0.85

1000 1 0.2 0.25 1.04

1,250 1.25 0 0.3125 1.28

Table 1 with maltose standard curve data
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