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Introductory Message 

For the facilitator: 

Welcome to the General Biology1 Self-Learning Module (SLM) on Describing 

Components of an Enzyme. 

This module was collaboratively designed, developed and reviewed by educators both 

from public and private institutions to assist you, the teacher or facilitator in helping 

the learners meet the standards set by the K to 12 Curriculum while overcoming 

their personal, social, and economic constraints in schooling.  

This learning resource hopes to engage the learners into guided and independent 

learning activities at their own pace and time. Furthermore, this also aims to help 

learners acquire the needed 21st century skills while taking into consideration their 

needs and circumstances. 

In addition to the material in the main text, you will also see this box in the body of 

the module: 

 

 

 

 

 

 

As a facilitator, you are expected to orient the learners on how to use this module. 

 

 

 

 

 

As a facilitator, you are expected to orient the learners on how to use this module. 

You also need to keep track of the learners' progress while allowing them to manage 

their own learning. Furthermore, you are expected to encourage and assist the 

learners as they do the tasks included in the module.    

 

 

 

 

 

 

Notes to the Teacher 
 

Hello dear teacher. This learning material contains learning objectives 

that could facilitate and guide students to learn more about a specific learning 

competency. This serves as an instrument in developing students to become a 

catalyst of change, problem solvers, responsible stewards, effective 

communicators, good leaders and lifetime learners. Please instruct the learners 

to read, comprehend and answer all the questions and activities prepared in 

this module as this is designed for them. Also, instruct the learners to take 

some precautionary measures and extra care upon doing the activity. Don’t go 

beyond our objectives and main goal for our learners. As facilitators, let us be 

an agent to let them love learning through this module. 
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For the learner: 

Welcome to General Biology 1 Self-Learning Module (SLM) Describing the 

Components of an Enzyme. 

The hand is one of the most symbolized part of the human body. It is often used to 

depict skill, action and purpose. Through our hands we may learn, create and 

accomplish. Hence, the hand in this learning resource signifies that you as a learner 

is capable and empowered to successfully achieve the relevant competencies and 

skills at your own pace and time. Your academic success lies in your own hands! 

This module was designed to provide you with fun and meaningful opportunities for 

guided and independent learning at your own pace and time. You will be enabled to 

process the contents of the learning resource while being an active learner. 

This module has the following parts and corresponding icons: 

 

What I Need to Know  

 

This will give you an idea of the skills or 

competencies you are expected to learn in the 

module.  

 

What I Know  

 

This part includes an activity that aims to 

check what you already know about the 

lesson to take. If you get all the answers 

correct (100%), you may decide to skip this 

module.  

 

What’s In 

 

This is a brief drill or review to help you link 

the current lesson with the previous one. 

 

What’s New 

 

In this portion, the new lesson will be 

introduced to you in various ways such as a 

story, a song, a poem, a problem opener, an 

activity or a situation. 

 

What is It 

 

This section provides a brief discussion of the 

lesson. This aims to help you discover and 

understand new concepts and skills. 

 

What’s More 

 

This comprises activities for independent 

practice to solidify your understanding and 

skills of the topic. You may check the 

answers to the exercises using the Answer 

Key at the end of the module. 

 

What I Have Learned 

 

This includes questions or blank 

sentence/paragraph to be filled in to process 

what you learned from the lesson. 

 

What I Can Do 

 

This section provides an activity which will 

help you transfer your new knowledge or skill 

into real life situations or concerns. 
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Assessment 

 

This is a task which aims to evaluate your 

level of mastery in achieving the learning 

competency.  

 

Additional Activities 

 

In this portion, another activity will be given 

to you to enrich your knowledge or skill of the 

lesson learned. This also tends retention of 

learned concepts. 

 

 

Answer Key 

 

This contains answers to all activities in the 

module. 

At the end of this module you will also find: 

 

The following are some reminders in using this module: 

1. Use the module with care. Do not put unnecessary mark/s on any part of the 

module. Use a separate sheet of paper in answering the exercises. 

 

2. Don’t forget to answer What I Know before moving on to the other activities 

included in the module. 

 

3. Read the instruction carefully before doing each task. 

 
4. Observe honesty and integrity in doing the tasks and checking your answers.  

 
5. Finish the task at hand before proceeding to the next. 

 

6. Return this module to your teacher/facilitator once you are through with it. 

 

If you encounter any difficulty in answering the tasks in this module, do not hesitate 

to consult your teacher or facilitator. Always bear in mind that you are not alone. 

We hope that through this material, you will experience meaningful learning and 

gain deep understanding of the relevant competencies. You can do it. 
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         What I Need To Know 

 
Hello my dear students! How are you? In this particular module you will be focusing 

on the Chemical Reactions and Enzymes. 

Most Essential Learning Competency: 
 

 Describe the major components of an enzyme (STEM_BIO11/12-II-j-17). 

 

This module is divided into two lessons, namely: 

 Lesson 1 –Describing the components of an enzyme 

 Lesson 2 – Investigating the effect of temperature of an enzyme. 

 
After going through this module, you are expected to: 
  

    1. describe the components of an enzyme; and 

    2. investigate the effect of temperature of an enzyme. 

 

 

 
 

Directions: Select the correct letter of the answer that corresponds to the given 

question. Write your answer on a separate sheet of paper. 

1. Enzymes are _______ in nature. 

A. RNA 

B. fats 

 C. proteins 

D. carbohydrates 
 

2. What enzyme splits hydrogen peroxide into water and oxygen? 

 A. Renin 

B. Aldolase 

 C. Catalase 

D. Carbonic Anhydrase 
 

3. This dictates that collision must occur with sufficient energy and in specific 

orientation for reaction to occur. What is it? 

A. Break theory 

B. Damage theory 

C. Accident theory 

D. Collision theory 
 

 

 

 

 

 

 

 

What I Know 
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4. Which among the choices is used to describe a molecule that an enzymes acts 

upon? 

A. Active site 

B. Substrate 

C. Lock and key 

D. Collision theory 
 

5. This is often formed as a result of reaction itself and if left behind to build up it is 

harmful. Which among the choices BEST suggest this? 

 A. Acid 

B. Saline 

C. Residue 

D. Hydrogen peroxide 
 

6. Does collision theory apply to the substrate-enzyme reaction? Why? 

A. Yes, there must be a collision for the reaction to occur. 

B. No, collision only applied to substrate and not to enzyme. 

C. No, it does not need to collide, it can attach itself anywhere. 

D. Yes, because it requires with sufficient energy and in specific orientation 

for reaction to occur. 
 

7. Which among the choices given is an enzyme that works in the stomach? 

A. Air 

B. Pepsin 

C. Balloon 

D. Hydrogen peroxide 
 

8. Enzymes are capable of recognizing and reacting with a special chemical 

substance called ________. 

 A. activator  

 B. co-factor 
 C. substrate 

 D. co- enzyme 
 

9. Which enzyme is used to breakdown cell in fruits when making fruit juice? 

A. Yeast 

B. Amylase 

C. Pectinase 

D. Fermentase 
 

10. They are typically metal ions which help the enzyme work. Which among four 

choices BEST describes this? 

 A. Co-factors 

B. Co-worker 

C. Metallurgy 

D. Enzyme aid 
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11. These are organic molecules which also help enzymes perform their duty. 

A. Co-factors 

B. Helper cells 

C. Co-enzymes 

D. Apo-enzymes 
 

12. Which enzyme join molecule using energy released from hydrolysis of ATP? 

A. Ligases 

B. Amylase 

C. Catalase 

D. Pectinase 
 

13. Does enzymatic work speed up rate of reaction? Why? 

A. Yes, because it is biological catalysts 

B. Yes, because they lower the activation energy 

C. Yes, because they do not build up large molecules from smaller ones. 

D. Yes, because they are unchanged at the end of the reaction and can be 

reused. 
 

14. Which among the classes of enzyme that breakdown the substrate without 

addition of water? 

A. Lyases 

B. Co-factors 

C. Hydrolases 

D. Substrates 
 

15.  Which among the class of enzyme that transfers group between two 

substrates? 

A. Co- factors 

B. Co-enzymes 

C. Transferases 

D. Apo-enzymes 

 

 
 
 
 
 
 

 

In your previous year you’ve learned that chemical reaction is a process that 
changes one set of chemical into another set of chemical and some chemical 

reactions occur slowly, other reaction occur quickly. Also you have learned elements 
or compounds that enter into a chemical reaction are known as reactants. The 

elements or compounds produced by a chemical reaction are known as products. 
 

 

  

What’s In? 
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What’s New? 

TASK: Identify Me! 
 

Produce a correct identification of set of chemical that goes in chemical reaction. 
 

Directions: By filling the boxes, identify in the equation which is reactants and 

product. Write your answer on a separate sheet of paper. 

 

2 𝑯𝟐 + 𝑶𝟐 → 2 𝑯𝟐𝟎 

 

 

 
 

 
 
 

Chemical Reactions and Enzymes 
 

Our topic mostly focuses on Enzymes, but in doing so you must be familiar about 

the chemical reaction that takes place before fully understands the concept of 

enzymes.  
 

Guide Question:  
 

Directions: Read and understand the problem carefully. Write your answer on a 

separate sheet of paper.  
 

1. What are enzymes? 

2. How are they important to living things? 

  
Rubric for Essay  

Criteria Excellent (4) Good (3) Fair (2) 

Needs 

improvement 
(1) 

Style and Clarity     

Concrete Evidence     

Grammar and Spelling     

 

  
 

 Enzymes are really important protein that speeds up the rate of reaction such 

as photosynthesis, respiration and protein synthesis. It is known as biological 

catalysts because they lower the activation energy of reaction hence speeding them 

up, they are unchanged at the end of the reaction and can be re-used. Enzymes can 

work in different ways, some enzymes help breakdown large molecules into smaller 

ones, others build up large molecules from smaller ones and some enzymes help 

change one  molecule into another. 

 

What is it? 
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How do enzymes work? 

 Enzymes work in conjunction with substrates. The Enzyme and Substrates 

are always moving and occasionally they collide at the right speed and orientation so 

the substrate fits into the enzyme at the active site. Substrate is used to describe a 

molecule that an enzymes acts upon. Collision Theory dictates that collision must 

occur with sufficient energy and in specific orientation for reaction to occur. Enzymes 

specialized their active site  matches the shape of specific substrates fit together 

using a lock and key mechanism, it needs a particular enzyme to match a particular 

substrate. Once the substrate is in active site the reaction takes place, the required 

product is produced and the enzyme releases itself and carries on moving around. 

 

Examples of Enzymes: 

1. Protease > Proteins > Amino Acids 

2. Carbohydrase > Carbohydrates > Glucose  

3. Lipase > Fats > Fatty Acids / Glycerols 

 Hydrogen peroxide is often formed as a result of the reaction itself and if it left 

behind to build up it is harmful, luckily we have catalysts enzymes that are really 

fast. They break the hydrogen peroxide down into harmless water and oxygen. 

Enzymes can help build up molecules like this, but the process is exactly the same 

whilst enzyme do fantastic things they are sensitive, each enzyme has optimum 

condition under which it works best. Firstly there must be enough substrate around 

they need enough substrate concentration for reaction that they catalyze. If there is 

too little substrate and the rate of reaction is slowed. Sometime if there is too much 

product around then reaction slows because the enzymes and substrate has less 

chance of bonding to each other, so the product needs to be removed for the higher 

rate reaction. Enzymes also have optimum рH and temperature conditions are 

specific to the condition in which they are working. An enzyme that works in the 

stomach for example will have a more acidic optimum рH and of course they need 

enough enzymes around for the rate of reaction to be optimized. So we know the 

enzymes and substrates put together at the active site to form a lock and key 

mechanism the enzyme then releases a product an can be used again they are 

sensitive to temperature and рH, and needs to be sufficient enzymes and substrates 

Enzyme
e

Enzyme 

Enzyme 
Enzyme 

1. Substrate 

enters active 

site 

2. An enzyme-

substrate complex 

forms 

3. Reaction occur 4. Products form and leave active site 
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concentration for reaction to occur. Enzymes not only control all kinds of reactions 

such as photosynthesis, respiration, digestion and protein synthesis but also make 

use of them in day to day life. Protease and lipase enzymes are used biological 

washing powders to remove proteins and fats from stains in our clothes, we also used 

enzymes on our food and drink industries. Pectinase is use to break down cells in 

fruits when making juice so that more juice is released. 

Enzymes sidekicks- because enzymes are not alone 

1. Cofactors – typically metal ions (ex. Iron) 

2. Coenzymes – organic molecules (ex. Vitamins) 

Classes of Enzyme 

1. Oxidoreductases: these enzymes carry out oxidation and reduction. 
𝐴𝑟𝑒𝑑+𝐵𝑜𝑥   →      𝐴𝑂𝑋+𝐴𝑟𝑒𝑑 

 

            For example. Alcohol Dehydrogenase 

             Alcohol + 𝑁𝐴𝐷+  Aldehyde + NADH + 𝐻+ 
 

2. Transferases: they transfer groups between two substrates. 
      A –OH + B  →  A+B – OH 
 

          For example. Hexokinase 

           Glucose + ATP → Glucose –G- Phosphate + ADP 
 

3. Hydrolases: They hydrolyze substrate by addition of water. 
     AB + 𝐻2𝑂  →  AH + BOH 
 

                For example: Lipase 
          Triglyceride + 𝐻2𝑂 →  Diglycerides fatty acids 
 

4. Lyases : they breakdown the substrate without addition of water. 
      A  B 

 I   I 
 C  C   →    C =C+ AB    
 

           For example: Fumarase 

Malate   →  Fumarase + 𝐻2𝑂  
 

5. Isomerase : They catalyze inter conversion of isomers 

L Isomer   →   D Isomer 
 

For example: Alanine racemase 
D Alanine  →  L Alanine 
 

6. Ligases: they join two molecule using energy released from hydrolysis of ATP. 
 

For example: Acethyl COA Synthetase 

Acetate + COA +ATP →  Acethyl COA + AMP  + 2Pi 
 

Guide Questions: 

Directions: Read and understand the problems carefully. Write your answer on a 

separate sheet of paper.  
 

  1- Describe how enzymes work, including the role of the enzyme-substrate           
      complex. 

 

  2- What relationship exists between an enzyme and catalysts? 
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  3- Explain why a lock and key is used to describe the way enzymes works? 

Rubric for Essay  

Criteria 
Excellent 

(4) 
Good (3) Fair (2) 

Needs 

Improvement 

(1) 

Style and Clarity     

Concrete Evidence     

Grammar and Spelling     

 

 

 
 

 
Directions: Create a cycle diagram that shows how enzymes work. Use the following 

terms in your cycle diagram: enzyme, substrate, enzyme-substrate 

complex, active site, reactants, and products. 
 

Scoring Criteria for Making a Diagram 
 

Criteria Excellent (4) Good(3) Fair (2) 
Needs 

Improvement (1) 

Accuracy     

Creativity     

Neatness     

Content     

 

Directions: Read the paragraph carefully and identify the correct words that fit in 

the given sentences in the box below. Write your answer on separate 

sheet of paper. 

Enzymes       biological catalysts          catalysts         biochemical reactions       
highly specific     substrates                       unaffected        lock and key            

right key             glucose and galactose      chemical reaction   normal functioning          

systems 
 

 

 

 

 

 

 

 

 

 

What’s More 

 

What I Have Learned 
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        (1)_____________ are known as (2)_____________ you have learned the amazing 

action of (3)_____________ particularly during digestion process. These molecules 

speed up (4)___________ without themselves being used up in the process. They are 

also(5)___________. That is, they act only on certain molecules called (6)___________ 

(reactants), while leaving the rest of the system (7)____________. The role of an 

enzyme can be compared to a (8)__________. The lock will not open unless you use 

the (9)__________. In the same manner an enzyme works for a specific substrate 

like the enzyme lactase. Its role is to breakdown the sugar lactose 

(10)________________ You must appreciate the role of enzymes in the body. Without 

them, 

(11) ____________ in the body may be too slow to occur at normal condition and 

may affect (12)______________ of the different (13) ___________ of the body. 
 

 

 

 

 

Directions: Take a look on the food label of some milk formula. Can you identify 

milk formula that says their product is lactose free? Write your answer 

on a separate sheet. 
 

Guide Question: 
 

 How come it is written there, what is probably the reason why? 

Rubric for Essay  

Criteria 
Excellent 

(4) 
Good (3) Fair (2) 

Needs 
Improvement 

(1) 

Style and Clarity     

Concrete Evidence     

Grammar and Spelling     

 

 

 
 
Directions: Select the correct answer that corresponds to the given question. Write 

it on a separate sheet of paper. 

 
1.  How do enzyme speeds up a reaction? 

A. Releasing energy 

B. Absorbing energy 

 C. Raising the activation energy 

 D. Lowering the activation energy 

 

 

 
 

What I Can Do 

Assessment 
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2. In a chemical reaction, a reactant binds to an enzyme in a region known as 

_______. 
 

  
 
  

 A. Only I is correct. 

B. Only II is correct. 

C. I and IV are correct. 

D. II and III are correct. 

 

 
 

For number 3  
 

3. Which of the following statements suggests the first sequence in events of enzyme-

substrate action? 
 A. The required product is produced. 

 B. The site matches the shape of specific substrates. 

C. The substrate is in active site then reaction takes place. 

D. The enzyme and substrate are moving constantly and occasionally collide 

at the right speed and orientation. 

 

4. Up to 37 Degree Centigrade, what effect does increasing temperature have on the 

rate of the enzyme activity? 

A. It has no effect. 

 B. It increases the rate 

 C. It decreases the rate 

 D. It increases then decreases at low Рh 
 

5. When increasing the heat above limit will the vibration become violent? 

 A. No, it will be broken 

B. No, it will be catalyzed  

 C. Yes, and is said to be failed 

 D. Yes, the enzyme is said to be denatured 
 

6. Enzymes chemical reactions are accelerated by _______. 

A. high Рh 

B. high Density 

 C. high temperature 

 D. high concentration 

 
  

I - active site  III - product site 

II - passive site IV - substrate site 
 

I II 

IV 
III 
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7. Which BEST describes an enzymes action? 

 A. increase the activation energy 

B. decrease the activation energy 

C. do not change activation energy 

D. depending on the type of enzyme 
 

8. Which enzyme is responsible for the breakdown of starch? 

 A. Lipase 

B. Aldolase 

 C. Amylase 

 D. Protease 
 

9. Lipase enzyme breaks lipids down into________. 

 A. glucose 

B. galactose 

C. amino acid 

 D. fatty acids and glycerols 
 

10. What do you called this region of an enzyme that binds to the substrate? 

 A. Active site 

 B. Collision site 

 C. Lock and key 

 D. Substrate zone 
 

11. A definite change bearing site of an enzyme on which a chemical substance 

attaches itself is called ___________. 

 A. active site 

 B. binding site 

 C. catalytic site 

 D. available site 

 

12. Enzymes are quite sensitive to change in concentration, temperature and _____. 

 A. pH 

 C. climate 

 D. location 

 B. pressure 
 

13. Enzymes are capable of recognizing and reacting with a special chemical 

substance called ________. 
 A. activator  

 B. co-factor 
 C. substrate 

 D. co- enzyme 
 

14. Which among the given choices does enzyme activity in human body is at its 
optimum temperature? 

 A. 32 Degrees Centigrade 

 B. 33 Degrees Centigrade 
C. 34Degrees Centigrade 

D. 37Degrees Centigrade 
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15. Which among the given choices does the mechanism of enzyme activity refers  

to? 
 A. catalysis  

 B. hydration 
 C. hydrolysis 

 D. proteolysis 
 

 

   Additional Activities 

  

In this portion, another activity will be given to you to enrich your knowledge or skill 

of the lesson learned. This also tends retention of learned concepts. 

Directions: Make a model that demonstrates how an active site and a substrate are 

like a lock and a key. Write a paragraph referring to your model that 

explains how enzymes work. Do it on separate sheet of paper. 

 

Scoring Criteria for Making a Model  
 

Criteria Excellent (4) Good (3) Fair (2) 
Needs 

Improvement (1) 

Accuracy     

Creativity     

Neatness     

Content     

 

 

 
 
 
 

 
 

What I know 
 

 

Dear students by this time you already know that enzymes are known as 

biological catalysts. These molecules speed up biological reactions without 

themselves being used up in the process. The role of enzyme can be compared to a 

lock and key. The lock will not open, unless you used the right key. Without them 

chemical reactions in the body may be too slow to occur at normal condition and 

may affect normal functioning of the different systems of the body. 

 
Directions: Read and understand the problems carefully. Write your answer on a 

separate sheet of paper.  

 

  



 

12 
 

1. Many mammals including cattle and pigs have temperature close to 37 

degree Centigrade. Can do you predict, why some enzymes of these animals 

are most active close 37 degrees Centigrade? 

 

2. Changing the temperature or рH can change enzyme’s shape. Describe how 

changing temperature or рH might affect the function of enzyme. 

 

Rubric for Essay  

 

 
 
 

 
 In our previous module we have learned that oxidation-reduction 

reaction is a type of chemical reaction involving transfer of electrons. Redox 
reaction is vital to life including photosynthesis and respiration. The 

molecules that accepts electrons are called oxidizing agent by accepting 
electrons it causes oxidation. The molecule that donates electrons is called 
reducing agent when reaction happens it reduces the other species. Simply 

put, oxidized is a reducing agent and the reduced is the oxidizing agent.  
 

 We also learned that almost all chemical reactions that occur in living 
organisms are catalysed by enzymes. Many factors in a cell’s environment affect the 

action of an enzyme. Energy is released or absorbed whenever chemical bonds form 
or broken because chemical reaction involved breaking and forming bonds, they 

involved changes in energy. Now, we will learn to describe some factors that affect 
an enzyme. 

 

 
 

 
 
In this activity you will design an experiment to determine the effect of 

temperature on an enzyme-catalyzed reaction. 
 

Materials 
 

- Amylase (saliva has an amylase) 

- Starch 

- 10,10-ml graduated cylinder/ clear glass 

-  thermometer 

- 2 Dropper pipette 

- Ice baths/similar container or mug 

- Warm water baths/ coffee mug 

Criteria 
Excellent 

(4) 
Good (2) Fair (2) 

Needs 

Improvement (1) 

Style and Clarity     

Concrete Evidence     

Grammar and Spelling     

What’s In 

What’s New? 
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- Clock or watch with second hand 

- Record book 

- Graphing paper 
 

Note: If materials are not available  at home like containers you can improvise those 

using common home utensils. 

 

Rubric for Essay  

Criteria 
Excellent 

(4) 
Good (3) Fair (1) 

Needs 

Improvement 
(1) 

Style and Clarity     

Concrete Evidence     

Grammar and Spelling     

 

 

 

 

 
Investigating the Effect of Temperature on Enzymes 

 
Amylase is an enzyme that used to break down starch in our diet into smaller 

molecules like glucose. You can test starch using iodine. If iodine were to be used to 
test starch it will turn blue-black in colour.  
 

Procedure  
 

1. Prepare graduated cylinder / or any container in a fashion similar to the 

illustration. 

 

2. Next step, get some starch in a test tube/ clear glass with specific volume, 
maybe 10-ml of a particular concentration and have similar volume of amylase 

and keep them in a separate tube in a water bath/mug for 10 minutes to get 
the desired temperature you want to investigate.  
 

3. After 10 minutes you mix them and the reaction will start to that point and 

the amylase will start breaking down starch.  
 

4. Observe that the amylase is broken down with the starch because the reaction 
stop going blue-black. Then we know that the amylase has done its job by 

breaking down the starch.  
 

5. We can then change the temperatures to see if it happens quicker or 
slower.(record your time) NOTE:Do not add iodine solution into that test tube 
because once it changed color it doesn’t keep changing color anymore.; Iodine 

What is it? 
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can be extracted from sea-weeds. It is more cost effective to buy it than make it. 
You can use iodine tincture at home 

6. For every 30 seconds take a small amount of sample out of that test tube/ 

clear glass, test that with iodine/iodine tincture to see if still going blue-black 
and keep doing that for every 30 seconds to test the sample. If the color does 

not turn into blue-black anymore the reaction is finished and the starch is 
broken down by the amylase.  

 

  

7. What you going to do exactly is to repeat the same procedure with the same 
volume and same concentration, but change the temperature of the water 

bath/mug to see what happens to different temperature to a range of 7 - 8, 10 

to 80 Degree Centigrade and then collect your result and plot them on a 
graphing paper, when you do that you will find that you should get a sort of a 

shape.  
 

 
 

  
      The typical shape of what happen to an enzyme. As you change your temperature 

the enzyme works better because as more kinetic energy the enzyme has more kinetic 

energy, more collision with substrate molecules in a given amount of time and more 

successful and breaks down more of a substrates and so the reaction increases and 

keeps quicker and quicker as you heat enzyme and give more kinetic energy. 

  
       However, it comes to a point where it might reach its optimum rate which in this 

case probably in 37 Degrees Centigrade shown by the graph and after that the rate 

suddenly and very quickly decreases because the enzyme has become denatured. If 
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you heat up enzyme to much then it just change its shape and loses it shape and if 

the active site loses its shape the substrate would not fit in anymore. It change shape 

permanently and we can say it is denatured. 

 

 
 
NOTE: To make the experiment more reliable repeat each temperature 3-5 times 

and take the average time.  

Guide Questions: 

Directions: Read and understand the problems carefully. Write your answer on a 

separate sheet of paper.  
 

1 - Many mammals including cattle and man have temperature close to 37 Degree 

Centigrade. Does your graph indicate that catalase is most active close to the 

temperature at which it exists in a living animal? 
 

2 - Describe some factors that may influence enzyme activity? 
 

3 - Changing the temperature or рH can change an enzyme’s shape. Describe how 

changing the рH or temperature might affect the function of the enzyme based 

on the graph above. 

 

Rubric for Essay  

Criteria 
Excellent 

(4) 
Good (3) Fair (2) 

Needs 

Improvement (1) 

Style and Clarity     

Concrete Evidence     

Grammar and Spelling     

 

 

 

 

 
 

Effects of рH on Enzymes 

  
The effect of рH on enzyme is similar to temperature. Enzyme has an optimum 

рH, most enzymes work best at 7рH. But some do best at lower рH example of these 

is pepsin- is the enzyme in the stomach which is very acidic condition. But if the 
pepsin goes outside of its рH, too acidic or too alkali that could change the shape the 

bonding in the active site, it can change shape, stop working and becomes 
denatured.  

What’s More 
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Guide Questions:  
 

Directions: Read and understand the problems carefully. Write your answer on a 
separate sheet of paper.  

 
1. Why do you think enzyme in the stomach is very acidic? 

2. What is the best pH for this enzyme to work?  

 
Rubric for Essay  

Criteria Excellent 

(4) 

Good (3) Fair (2) Needs 

Improvement (1) 

Style and Clarity     

Concrete Evidence     

Grammar and Spelling     

 

 

 
 

 

   

Based on your experiment, what does the graph tells us? 

 

 

Rubric for Essay  

Criteria 
Excellent 

(4) 
Good (3) Fair (2) 

Needs 
Improvement (1) 

Style and Clarity     

Concrete Evidence     

Grammar and Spelling     

 
 

 
 

 

 
 

 

What I Have Learned 
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Assessment 

 
 

Directions: Select the correct answer that corresponds to the given question. Write 
it on a separate sheet of paper. 

 

1. What do you call this site of an enzyme on which a chemical substance 
attaches? 

 A. Active site 
 B. Binding site 

 C. Catalytic site 
 D. Available site 

 
2. What other enzyme sensitivity aside to change in concentration and 

temperature? 

 A. pH 
B. Climate 

 C. Location 
 D. Pressure 

 
3.  How do enzyme speeds up a reaction? 

 A. Releasing energy 

B. Absorbing energy 
C. Raising the activation energy 

 D. Lowering the activation energy 
  

 
4. In a chemical reaction, where do reactant binds to an enzyme? 

A. Catalyst 
 B. Product 

 C. Substrate 

 D. Active site 
 

5. The enzyme protease is responsible for the digestion of proteins in to what     
     molecule? 

A. Sugar 
B. Glycerol 

 C. Fatty acids 

D. Amino acids 
 

 6. When lipase enzyme breaks lipids down it will turn  to_____. 
 A. glucose 

B. galactose 
C. amino acid 

 D. fatty acids and glycerols 
 

7. What do you call this region of an enzyme that binds to the substrate? 

 A. Active site 
 B. Collision site   

 C. Lock and key 
 D. Substrate zone 
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8. For enzyme activity in human body the optimum temperature is _____. 

 A. 32 Degrees Centigrade 
 B. 33 Degrees Centigrade 

C. 34 Degrees Centigrade 
D. 37 Degrees Centigrade 

 
9. What is the term for the mechanism of enzyme activity? 

 A. Catalysis  
 B. Hydration 

 C. Hydrolysis 

 D. Proteolysis 
 

10. Does enzyme has optimum рH and temperature which they can work best? 
A. No, for enzyme it can work at any given temperature. 

B. Yes, all enzyme work best al low рH and temperature of 40ºC 
 C. Yes, they have a required condition for their optimal functioning. 

 D. No, what is required from them is abundant space to diffuse freely. 

 
11. The optimum рH for pepsin is ______. 

 A. 2.0 
 B. 6.8 

 C. 7.5 
 D. 9.0 

 
12. Which enzyme is responsible for the breakdown of starch? 

A. Aldolase 

B. Amylase 
C. Lipase 

 D. Protease 
 

13.  How do enzymes chemical reactions are accelerated? 
A. High рH 

B. High Density 
 C. High Temperature 

 D. High Concentration 

 
14. Up to 37 Degree Centigrade, what effect does increasing temperature   have on 

the rate of the enzyme activity? 
A. It has no effect. 

 B. It increases the rate 
 C. It decreases the rate 

 D. It increases then decreases at low рH 

 
15. In enzymatic reaction, does a few substrate is require for fast reaction to occur? 

 A. Yes, it creates a bigger space for them to move freely. 
 B. Yes, if less substrate it is more likely to fit to the active site. 

 C. No, there must have more enzymes to produce than the substrate. 
D. No, there must be enough substrate concentration for reaction to occur. 
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Additional activity  

  
Directions: Write an essay on a separate sheet of paper based on the given question 

below. 

 

 Describe some factors that may influence enzyme activity? 

 

Rubric for Essay  

 

Criteria 
Excellent 

(4) 
Good (3) Fair (2) 

Needs 

Improvement (1) 

Style and Clarity     

Concrete Evidence     

Grammar and Spelling     
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Answer Key 

  
 

               Lesson 1                             Lesson 2 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 
 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 

 

 

 

What I 

know 

1. C 
2. C 

3. D 

4. B 

5. D 

6. D 

7. B 
8. B 

9. C 

10. A 

11. C 

12. A 

13. C 
14. A 

15. C 

 

Assessm

ent 

1. D 
2. A 

3. D 

4. B 

5. D 

6. C 

7. B 
8. C 

9. D 

10. A 

11. A 

12. A 

13. C 
14. D 

15. A 
 

What I Know 

Learner’s answers may 

vary 

 

Assessm

ent 

1. A 

2. A 

3. D 

4. D 
5. D 

6. D 

7. A 

8. D 

9. A 

10. C 
11. A 

12. B 

13. C 

14. B 

15. D 
 

What’s in 2 𝑯𝟐 + 𝑶𝟐 → 2 𝑯𝟐𝟎 

Reactants  -  2 𝑯𝟐  , 𝑶𝟐 

Product  -  2 𝑯𝟐𝟎 
What’s new? 

1. Enzymes are very important protein that speeds up the rates of reaction 

such as photosynthesis, respiration and protein synthesis. 

 
What Is It?  

1. In order for enzymes to work. Enzymes work along with substrates. 

These molecules are always moving and colliding at a right speed and 

orientation until they bump and fit at the right spot. 

 

2. Catalyst is a substance that speeds up the rate of a chemical reaction. 
Enzymes are proteins that act as biological catalyst. Enzymes speed up 

rate of reaction. It is known as biological catalyst because it lowers the 

activation energy reaction hence speeds them up. 

 

3. Enzymes specialized active site matches the shape of specific substrate. 

In order to work well it must fit to the active site and substrate. This is 

often compared to a lock and key. 

Additional activity 

Enzymes are affected by the hydrogen ion concentration (pH) and 
the temperature. 

 



 

21 
 

 

 

 

 

 

 

 
 

 
 
 

 
 

 
 

 

 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 

Enzyme Enzyme 

Enzyme 

Enzyme 

1. Substrate 

enters active 

site 

2. An enzyme –substrate 

complex forms 

3. Reaction Occurs 
4. Products form and leave active 

site 

What I have Learned 

(1.)Enzymes are known as (2.)biological catalyst you have learned the amazing action of 

(3.)catalyst particularly during digestion process. These molecules speed up (4.)biochemical 

reactions without themselves being used up in the process. They are also(5.)highly specific. 

That is, they act only on certain molecules called (6.)substrate (reactants), while leaving the rest 

of the system (7.) unaffected. The role of an enzyme can be compared to a (8.)lock and key. The 

lock will not open unless you use the (9.)right key. In the same manner an enzyme works for a 

specific substrate like the enzyme lactase. Its role is to breakdown the sugar lactose (10.) 

glucose and galactose You must appreciate the role of enzymes in the body. Without them,(11.) 

chemical reactions_in the body may be too slow to occur at normal condition and may affect 

(12.)normal functioning of the different (13.) systems of the body. 

What I Can Do? 

 

It is written so consumer may be aware of its content, that those individual who cannot digest 

milk products are called “lactose intolerant” because they do not produce the enzyme (lactase) 

necessary to break the bond between glucose and galactose. Since lactose molecules are too 

large to be absorbed into the circulatory system, they continue through the digestive system, 

where they are eventually broken down by bacteria in the large intestine. These bacteria digest 
monosaccharides, producing carbon dioxide gas in the process. As a result, a common 

symptom of lactose intolerance is a build-up of intestinal gas along with a bloated feeling, and 

more often the passing out of undigested lactose as diarrhea. 

 

What I Have Learned? 
1. Graph tells us that enzymes has optimum temperature and рH which they work their best. 
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Learning Resource Management System (LRMS) 
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Disclaimer 
 

This Self-Learning Module (SLM) was developed by the DepEd SOCCSKSARGEN 

WITH the primary of preparing for and addressing the new normal. Contents of this 
module were based on DepEd’s Most Essential Learning Competencies (MELC). This 

is a supplementary material used by all learners of region XII in all public schools 

beginning 2020-2021. This process of LR development was observed in the 
production of this module. This is version 1.0. We highly encouraged feedback, 

comments, and recommendations. 

 
 

 

 

 

 

 

 

 

 


