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1 fossum/files/2012/01/10 Enzymes.pdf Enzyme Catalysis Enzymes are proteins that act as catalysts for biological reactions. Enzymes, like all catalysts, speed up reactions without being used up themselves. They do this by lowering the activation energy of a reaction. All biochemical reactions are catalyzed by enzymes. Since enzymes are proteins, they can be denatured in a variety of ways, so they are most active under mild conditions. Most enzymes have optimum activity at a neutral ph and at body temperature. Enzymes are also very specific they only act on one substrate or one class of related substrate molecules. The reason for this is that the active site of the enzyme is complementary to the shape and polarity of the substrate. Typically, only one kind of substrate will fit into the active site. In this experiment, we will work with the enzyme amylase. This enzyme is responsible for hydrolyzing starch. In the presence of amylase, a sample of starch will be hydrolyzed to shorter polysaccharides, dextrins, maltose, and glucose. The extent of the hydrolysis depends on how long it is allowed to react if the starch is hydrolyzed completely, the resulting product is glucose.
                                                    
                                                    

2 You will test for the presence or absence of starch in the solutions using iodine (I 2 ). Iodine forms a blue to black complex with starch, but does not react with glucose. If iodine is added to a glucose solution, the only color seen is the red or yellow color of the iodine. Therefore, the faster the blue color of starch is lost, the faster the enzyme amylase is working. If the amylase is inactivated, it can no longer hydrolyze starch, so the blue color of the starch iodine complex will persist. You will also test for the presence of glucose in the samples using Benedict s reagent. When a blue solution of Benedict s reagent is added to a glucose solution, the color will change to green (at low glucose concentrations) or reddish orange (at higher glucose concentrations). Starch will not react with Benedict s reagent, so the solution will remain blue. Effect of Enzyme Concentration During catalysis, the first step is the substrate (S) binding to the enzyme (E), giving an enzyme substrate complex (ES). This is an equilibrium reaction, and will be favored by a high concentration of enzyme and/or substrate. After the substrate is bound, the reaction takes place, and then the product is released. E + S ES E + P Effect of Temperature All reactions are faster at a higher temperature. However, enzyme catalyzed reactions become slower or stop if the temperature becomes too high, because enzymes become denatured at high temperatures. Therefore, enzymes have an optimum temperature that corresponds to maximum
3 activity. (At higher or lower temperatures, the activity of the enzyme is lower.) The optimum temperature is usually around body temperature (37 C). Effect of ph Each enzyme has an optimum ph. Above or below an enzyme s optimum ph, its activity is lower. The optimum ph of a particular enzyme corresponds to the ph of its natural environment. For many enzymes, this corresponds to ph values of around 7. For pepsin, which is active in the stomach, the optimum ph is 2 (the ph of the stomach). Trypsin, which is active in the small intestine, has an optimum ph of 8 that matches the ph of the small intestine. Effect of Inhibitors Inhibitors are substances that slow down or stop enzymes. Competitive inhibitors are molecules that are very similar to the substrate, so they can bind to the enzyme but cannot react. They compete with the substrate for the active site of the enzyme. Noncompetitive inhibitors are molecules that are not similar to the substrate and therefore do not bind to the active site. They do, however, bind to a different location on the enzyme and change the shape of the active site so that the substrate can no longer bind. Irreversible inhibitors form covalent bonds to the enzyme and therefore cannot be removed. Unwanted Materials Disposal: All waste must be placed in the containers in one of the fume hoods. Procedure Important: read the entire procedure and make sure you understand it before you start this experiment. Before you start each part of the experiment, make sure you will have enough time to complete it. Advance planning is very important for this experiment. Preparation: Constant temperature water baths will be needed for this experiment. Each work station has a water bath that can be set to 37 C, and you will use this water bath. You will also need a low temperature and a high temperature water bath, and you can make your own. For the low temperature bath, use a 250 ml or 400 ml beaker, fill it about halfway with tap water, and add some ice to the water. The temperature of this bath when it comes to constant temperature should be between 0 and 5 C. To make the high temperature water bath, fill a 250 ml or 400 ml beaker about two thirds full and heat it until it boils. (You can heat it on a hotplate.) When it boils, you can reduce the heat, but keep it boiling. The temperature of this bath should be close to 100 C. You will need some 1% starch solution for each part of the experiment. Shake up the bottle of starch, and collect about 50 ml of the solution in a small beaker. You will also need some of the iodine reagent for each part of the experiment. If dropper bottles of the iodine reagent are available, obtain one of them. If there are no dropper bottles, collect a small amount of this reagent (about 3 5 ml) in a small beaker, and get a clean dropper that you will only use for this iodine solution (to avoid contamination). You can prepare your own fresh amylase solution by collecting about 1 2 ml of your own saliva in a small beaker. (You will need to spit politely into the beaker.) After you have collected 1 2 ml of saliva,
4 add about 50 ml of water to the saliva and mix well. For health reasons, you should work with your own saliva solution (not someone else s). If a commercial amylase solution is available, you may use it instead of saliva. However, it is STRONGLY recommended that you use your own saliva. Collect about 40 ml of the solution in a small beaker. You will also need a white spot plate and some clean droppers. It is important that you rinse a dropper well with deionized water before using it on a new solution to avoid contamination. If remnants of one solution on a dropper are accidentally transferred to a different solution, your tests will be inconclusive. Reference tests: Test for starch Transfer a few drops of starch to one of the wells in the spot plate. Add one drop of the iodine reagent. Starch and iodine should react to give a deep blue black complex. Test for glucose Place 3 ml of 1% glucose solution in a test tube. Add 2 ml of Benedict s solution and heat for 3 4 minutes in a boiling water bath. The reaction should produce a red orange solid. We will be using visual tests to evaluate the activity of the enzyme in each part of the experiment. You will collect samples of the enzyme starch mixture at different times and add a drop of iodine reagent to each sample. The resulting color will tell you roughly how much starch has been hydrolyzed. When the enzyme activity is high, it won t take very much time to hydrolyze the starch. When the enzyme is slowed down or is inactive, the blue black color will be seen for a longer time. You can assess the relative enzyme activity as follows: Iodine test for starch Amount of starch remaining Enzyme activity level Dark blue black All None (0) Blue Low Low (1) Light brown Moderate Moderate (2) Gold None High (3) NOTE TO STUDENTS: YOU WILL NOT HAVE SUFFICIENT TIME TO COMPLETE THIS EXPERIMENT IF YOU INSIST ON CONDUCTING THIS LAB IN A SERIAL FASHION: PART 1 THEN PART 2, ETC. YOU WILL NEED TO MULTITASK SO WHEN PART 1 IS IN THE WATERBATH, START ON PART 2. YOU WILL NEED TO KEEP MOVING!!!!! Part 1: Effect of Enzyme Concentration 1. Label five test tubes 1 5. Place 4 ml of 1 % starch in each of the first four test tubes. Place 4 ml of amylase solution in the fifth tube. Place all of the tubes in the 37 C water bath for 5 minutes. Obtain 5 clean droppers and label them 1 5. (To avoid contamination of these solutions, you will use a separate dropper for each mixture.)
5 2. Tube 1 will be your control and it will not contain any enzyme. Remove the tubes from the water bath momentarily, and quickly add 3 drops of the warmed amylase solution to tube 2, add 6 drops amylase to tube 3, and add 10 drops amylase to tube 4. Mix the tubes quickly by shaking them gently, and immediately put the test tubes back in the 37 C water bath. Record the time at which you added the enzyme to the test tube. All notes are recorded into your notebook. Go on immediately to the next step. 3. Transfer four drops of each reaction mixture (tubes 1 4) using a separate clean dropper for each to separate wells on a spot plate. (Keep the test tubes in the water bath.) Add one drop of the iodine reagent to each. Record your observations. Use the visual color reference table to assess the enzyme activity. After you have recorded your observations, rinse off the spot plate. 4. Repeat step 3 after the mixtures have had five minutes of reaction time. 5. Repeat step 3 after the mixtures have had ten minutes of reaction time. 6. In the test tubes where hydrolysis occurred, the presence of glucose can be confirmed with Benedict s reagent. Add 3 ml of Benedict s reagent to each test tube and put them in the boiling water bath for 3 4 minutes. The appearance of a green to orange or red precipitate indicates the presence of glucose. If the solution remains blue with no solid, then no glucose is present and no hydrolysis of the starch has taken place. 7. Make a graph of the enzyme activity vs. the amount of amylase solution using your results at 10 minutes. Part 2: Effect of Temperature 8. Place 4 ml of 1 % starch solution in each of three clean test tubes. Place 4 ml of amylase solution in 3 separate clean test tubes (so you will have a total of six test tubes: 3 containing starch and 3 containing enzyme). 9. Place a starch tube and an amylase tube in the 37 C water bath. Place one tube of each in an icewater bath, and one of each tube in a boiling water bath. Keep the tubes in their baths for 10 minutes to allow them to reach the temperature of their baths. 10. Read and record the temperature of the ice water bath. Pour the amylase solution into the starch solution, mix, and put the tube back into the bath. Record the time. 11. Repeat step 10 for the 37 C bath. 12. Repeat step 10 for the boiling water bath.
6 13. For each mixture, after 10 minutes of reaction have elapsed, transfer 4 drops of the mixture to a spot plate. Add 1 drop of iodine reagent to each sample. Record the color and activity level of the enzyme in each case. 14. Graph the enzyme activity level vs. temperature. Part 3: Effect of ph 15. Label four test tubes ph 2, 4, 7, and 10. In each tube, place 4 ml of the appropriate buffer (with the corresponding ph). Add 4 ml of amylase solution to each of the tubes. Get 4 additional clean test tubes, and put 4 ml of 1% starch solution in each tube. Place all 8 of these tubes in the 37 C water bath for about 5 minutes to allow the temperature to equilibrate. Rinse out four separate droppers. 16. Pour the contents of each starch test tube into a different amylase buffer test tube. Mix them and return the tubes to the 37 C water bath. 17. After 10 minutes have elapsed, transfer 4 drops of each reaction mixture (using clean droppers) to a spot plate. Add 1 drop of iodine reagent to each. Record your observations and determine the enzyme activity level for each mixture. Rinse off the spot plate with deionized water. 18. Make a graph of the enzyme activity level vs. ph. Part 4: Effect of Inhibitors 19. Place 4 ml of amylase solution in each of three test tubes. To the first tube, add 10 drops of 1 % NaCl solution. Add 10 drops of 95 % ethanol to the second test tube. Add 10 drops of either AgNO 3 or Pb(NO 3 ) 2 solution to the third test tube. 20. In each of three separate clean test tubes, place 4 ml of 1 % starch. 21. Place all six test tubes in the 37 C water bath for 5 minutes. When the 5 minutes is up, pour a tube of starch solution into each of the enzyme inhibitor mixtures. Mix each tube and return the tubes to the water bath for 15 minutes. Meanwhile, rinse out three droppers. 22. After 15 minutes, tranfer 4 or 5 drops of each mixture (using a clean dropper each time) to a spot plate. Add 1 drop of iodine reagent to each sample. Record your observations and the enzyme activity level in each case.
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        Amylase: a sample enzyme Objectives: After completion of this laboratory exercise you will be able to: 1. Explain the importance of enzymes in biology. 2. Explain the basic properties of an enzyme as a    
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        Laboratory 7 Chemical Aspects of Digestion (LM pages 91 98) Time Estimate for Entire Lab: 2.5 to 3.0 hours Special Requirements Incubation. Students should start these sections at the beginning of the    

    
        More information 
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        Enzymes: What s in your spit? Teacher Version In this lab students will investigate a few of the different enzymes from our body. You will learn how these enzymes work and how their activity is dependent    

    
        More information 
    




    
        LAB 4 Macromolecules
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        Name Date Hour Lab: Enzymes and the factors that affect their function INTRODUCTION: What would happen to your cells if they made a poisonous chemical? You might think that they would die. If fact, your    
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        Experiment 9. NATURE OF α-amylase ACTIVITY ON STARCH
    

    
        
        Experiment 9 NATURE OF α-amylase ACTIVITY ON STARC In Experiment 1 we described the action of α-amylase on starch as that of catalyzing the hydrolysis of α-1,4-glucosidic bonds at random in the interior    
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        EXERCISE 3 Carbon Compounds
    

    
        
        LEARNING OBJECTIVES EXERCISE 3 Carbon Compounds Perform diagnostic tests to detect the presence of reducing sugars (Benedict s), starch (Lugol s), protein (Biuret), lipid (SudanIV) and sodium chloride    
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        Enzyme Action Intermediate 2 Biology Unit 1: Living Cells Learning Objectives Describe 2 ways in which chemical reactions can be speeded up. Name the products of the breakdown of hydrogen peroxide. State    
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        Lab 6: Cellular Respiration Metabolism is the sum of all chemical reactions in a living organism. These reactions can be catabolic or anabolic. Anabolic reactions use up energy to actually build complex    
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        LAB 3: Biomolecules and Digestion
    

    
        
        Page 3.1 LAB 3: Biomolecules and Digestion Food taken into our bodies must first be broken down by mechanical and chemical digestion before it can be absorbed and used as an energy source. The chemical    
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        Lab Activity 30. Digestive Enzymes. Portland Community College BI 233
    

    
        
        Lab Activity 30 Digestive Enzymes Portland Community College BI 233 Cellular Reactions All molecular bonds have energy barriers that prevent spontaneous breakdown Enzymes lowering these activation energy    
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        EXPERIMENT 6 Properties of Carbohydrates: Solubility, Reactivity, and Specific Rotation
    

    
        
        EXPERIMENT 6 Properties of Carbohydrates: Solubility, Reactivity, and Specific Rotation Materials Needed About 3-5 g each of Glucose, Fructose, Maltose, Sucrose, Starch sodium bicarbonate, NaC 3 (s) 15    
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        AP BIOLOGY Enzyme Catalysis
    

    
        
        AP BIOLOGY Enzyme Catalysis Introduction In general, enzymes are proteins produced by living cells; they act as catalysts in biochemical reactions. A catalyst affects the rate of a chemical reaction. One    
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        Chemical Tests For Biologically Important Molecules Do not write on this document
    

    
        
        Chemical Tests For Biologically Important Molecules Do not write on this document Introduction The most common and important organic molecules found in living things fall into four classes: carbohydrates,    
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        WEAR GOGGLES, GLOVES AND A LAB APRON!!!!
    

    
        
        Organic Food Lab =) Problem: What test are used to discover if certain organic molecules are present in food? Could these tests be used to identify an unknown food? Background: We will be studying various    
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        Name: There are two things that will determine which particles will pass through and which will not:
    

    
        
        18 Diffusion and Osmosis in Living Systems Name: Problem: How do substances move into and out of cells? Introduction: In order for cells to carry on their life processes, they must take in materials and    
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        At the end of this lesson, you should be able to:
    

    
        
        Digestion Learning Objectives At the end of this lesson, you should be able to: Enzymes Explain enzyme action in terms of the lock and key hypothesis Explain the effects of temperature and ph on the rate    
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        Experiment 1. Isolation of Glycogen from rat Liver
    

    
        
        Experiment 1 Isolation of Glycogen from rat Liver  Figure 35: FIG-2, Liver, PAS, 100x. Note the presence of a few scattered glycogen granules (GG). Objective To illustrate the method for isolating glycogen.    
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        Introduction: Lab Safety: Student Name: Spring 2012 SC135. Laboratory Exercise #4: Biologically Important Molecules
    

    
        
        FMCC Student Name: Spring 2012 SC135 Introduction: Laboratory Exercise #4: Biologically Important Molecules The major groups of biologically important molecules are: Carbohydrates, Lipids, Proteins and    
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        Experiment 9 Amino Acids and Proteins
    

    
        
        Experiment 9 Amino Acids and Proteins Proteins are very important biological molecules, with many possible functions. Enzymes are proteins that catalyze biological reactions. There are transport proteins    
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        Figure 2. Figure 1. Name: Bio AP Lab Organic Molecules
    

    
        
        Name: Bio AP Lab Organic Molecules BACKGROUND: A cell is a living chemistry laboratory in which most functions take the form of interactions between organic molecules. Most organic molecules found in living    
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        The digestive system, also called the gastrointestinal system, consists of the
    

    
        
        8 E X E R C I S E Chemical and Physical Processes of Digestion O B J E C T I V E S 1. To define digestive tract, accessory glands, digestion, hydrolases, salivary amylase, carbohydrates, proteins, lipids,    
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        9. Determine the mass of the fat you removed from the milk and record in the table. Calculation:
    

    
        
        Chemistry 100 Instructor s Initials Name: Experiment 14: Biochemistry Analysis of milk for the lipids, carbohydrates, and proteins. A. Determining the % Fat in Whole Milk 1. Weigh a clean, dry, empty 50    

    
        More information 
    




    
        Enzymes: What s in your spit? Student Version
    

    
        
        Enzymes: What s in your spit? Student Version In this lab students will investigate a few of the different enzymes from our body. You will learn how these enzymes work and how their activity is dependent    
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        Experiment 12 Sugar!
    

    
        
        Experiment 12 Sugar! E12-1 E12-2 The Task The goal of this experiment is to identify the organic functional group responsible for the reaction of sugars with Fehling s reagent. Skills At the end of the    
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        For example, monosaccharides such as glucose are polar and soluble in water, whereas lipids are nonpolar and insoluble in water.
    

    
        
        Biology 4A Laboratory Biologically Important Molecules Objectives Perform tests to detect the presence of carbohydrates, lipids, proteins, and nucleic acids Recognize the importance of a control in a biochemical    
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        #9 - Digestion. Objectives: Prelab Activity. I Digestive System
    

    
        
        #9 - Objectives: Observe and understand the process of emulsification Understand the digestion of fats by pancreatic lipase and the purpose of bile Understand the digestion of protein by pepsin and the    
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        G.T. College G10 Term One Biology Form Test 2
    

    
        
        G.T. College 2018 19 G10 Term One Biology Form Test 2 Total marks: 40 marks Time allowed: 35 minutes Date: Name: Class: ( ) Section A: Multiple choice questions (10 marks@ 1 mark each) 1. Given a solution    
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        Identification of Organic Compounds Lab
    

    
        
        Identification of Organic Compounds Lab Introduction All organic compounds contain the element carbon (C). Organic compounds usually also contain oxygen (O) or hydrogen (H) or both. They may also contain    
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        6 The chemistry of living organisms
    

    
        
        Living organisms are composed of about 22 different chemical elements. These are combined to form a great variety of compounds. Six major elements make up almost 99% of the mass of the human body, as shown    
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        Aim: To study the effect of ph on the action of salivary amylase. NCERT
    

    
        
        Exercise 28 Aim: To study the effect of ph on the action of salivary amylase. Principle: Optimal activity for most of the enzymes is generally observed between ph 5.0 and 9.0. However, a few enzymes, e.g.,    
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        Problem: What would happen to enzyme activity if enzymes are placed outside their normal conditions? Hypothesis:
    

    
        
        Name: Date: Period: Honors Biology: Enzyme Lab Background information What would happen to your cells if they made a poisonous chemical? You might think that they would die. In fact, your cells are always    
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        Name: Date: AP Biology LAB : FACTORS INFLUENCING ENZYME ACTIVITY
    

    
        
        LAB : FACTORS INFLUENCING ENZYME ACTIVITY Background Enzymes are biological catalysts capable of speeding up chemical reactions by lowering activation energy. One benefit of enzyme catalysts is that the    
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        LAB 5 - Enzymes BACKGROUND INFORMATION
    

    
        
        LAB 5 - Enzymes BACKGROUND INFORMATION Chemical Reactions The cells of organisms, from bacteria to plants to animals, carry out hundreds to thousands of chemical reactions that must be properly coordinated    
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        Unit 7 Part I: Introductions to Biochemistry
    

    
        
        Unit 7 Part I: Introductions to Biochemistry Chemical Reactions, Enzymes and ATP 19 March 2014 Averett 1 Reaction Graphs Every chemical reaction involves bond breaking and bond forming. In order for bonds    
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        Name: Date: Period: CSI: SPRING GROVE
    

    
        
        Name: Date: Period: CSI: SPRING GROVE Due to your excellent background in biochemistry, you have been hired by Dr. Oliver Border of the Lancaster County Medical Examiner s Office to clear up a situation.    
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        DO NOW: What is a catalyst?
    

    
        
        AGENDA ABSENT Block Nov 5 th /6 th -Week 13 TOPIC: Enzymes OBJ : 1-4 DO NOW: What is a catalyst? Science of Life EXT: Enzyme Lab DUE DATE: 11-10 DW: -----------------------------------------------------------------------------------------------------------------    
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        Name: Date Block Selective Permeability
    

    
        
        LAB Name: Date Block Selective Permeability OBJECTIVES: Observe the selective permeability of an artificial membrane. Observe diffusion of substances across an artificial membrane. Devise a model for the    
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        Experiment 2 Introduction
    

    
        
        Characterization of Invertase from Saccharomyces cerevisiae Experiment 2 Introduction The method we used in A Manual for Biochemistry I Laboratory: Experiment 7 worked well to detect any created reducing    
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        AP Biology Unit 1, Chapter 5
    

    
        
        AP Biology Unit 1, Chapter 5 Research Question How do abiotic or biotic factors influence the rates of enzymatic reactions? Background Enzymes are the catalysts of biological systems. They speed up chemical    
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        APBiology Unit 1, Chapter 5
    

    
        
        APBiology Unit 1, Chapter 5 Research Question How do abiotic or biotic factors influence the rates of enzymatic reactions? Background Enzymes are the catalysts of biological systems. They speed up chemical    
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        McMush Lab Testing for the Presence of Macromolecules
    

    
        
        5 Testing for the Presence of Macromolecules Carbohydrates, lipids, proteins, and nucleic acids are organic molecules found in every living organism. These macromolecules are large carbon based structures.    

    
        More information 
    




    
        AP Biology Macromolecules
    

    
        
        AP Biology Macromolecules Introduction: There are four broad classes macromolecules that can be found in living systems. Each type macromolecule has a characteristic structure and function in living organisms.    
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        4. 10/09/14 Ch. 5: Populations /22/14 Ch. 2: Chemistry of Life 55
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        Lab 2  Learning Objectives Compare and contrast organic and inorganic molecules Relate hydrogen bonding to macromolecules found in living things Compare and contrast the four major organic macromolecules:    

    
        More information 
    




    
        Evaluation copy. Enzyme Action: Testing Catalase Activity. Computer
    

    
        
        Enzyme Action: Testing Catalase Activity Computer 6A Many organisms can decompose hydrogen peroxide (H 2 O 2 ) enzymatically. Enzymes are globular proteins, responsible for most of the chemical activities    

    
        More information 
    




    
        Chew on This. Investigating the Function of the Digestive System
    

    
        
        Chew on This Investigating the Function of the Digestive System OBJECTIVE Students will identify the structure and function of the digestive system. The student will investigate the role of enzymes in    

    
        More information 
    




    
        Biology: 4. The Digestive System
    

    
        
        Biology: 4. The Digestive System Please remember to photocopy 4 pages onto one sheet by going A3 A4 and using back to back on the photocopier OB6 OB7 OB8 Syllabus Identify and locate the major parts of    

    
        More information 
    




    
        Lab #12: Digestive Physiology
    

    
        
        Background In order for the nutrients in food to be absorbed, they must first be broken down into particles that are small enough to be transported through carrier proteins into the epithelial cells that    

    
        More information 
    




    
        ENZYMES: BIOLOGICAL CATALYSTS OF LIFE
    

    
        
        Potential Energy Lab 6 ENZYMES: BIOLOGICAL CATALYSTS OF LIFE OBJECTIVES Define catalyst, enzyme, activation energy, enzyme-substrate complex, substrate, product, active site, denaturation, and cofactor;    

    
        More information 
    




    
        Name... Class... Date...
    

    
        
        Required practical 4: Food tests Aiming for 8 Specification references: Required practical 4: Use qualitative reagents to test for a range of carbohydrates, lipids, and proteins. To include: Benedict s    

    
        More information 
    




    
        Enzyme Action: Testing Catalase Activity
    

    
        
        Enzyme Action: Testing Catalase Activity Pennsylvania Science Standards: S11.A.1.1.4 S11.A.1.3.1 S11.A.2.2.2.1 S11.A.2.2.2.2 Keystone Eligible Content Bio.B.4.1.1, Bio.B.4.1.2, and Bio.B.4.2.5 Introduction    

    
        More information 
    




    
        Enzyme Action: Testing Catalase Activity
    

    
        
        Enzyme Action: Testing Catalase Activity LabQuest 6A Many organisms can decompose hydrogen peroxide (H 2 O 2 ) enzymatically. Enzymes are globular proteins, responsible for most of the chemical activities    

    
        More information 
    




    
        Evaluation copy 17B. Enzyme Action: Testing Catalase Activity. Computer
    

    
        
        Enzyme Action: Testing Catalase Activity Computer 17B Many organisms can decompose hydrogen peroxide (H 2 O 2 ) enzymatically. Enzymes are globular proteins, responsible for most of the chemical activities    

    
        More information 
    




    
        Notes 2-4. Chemical Reactions and Enzymes
    

    
        
        Notes 2-4 Chemical Reactions and Enzymes Chemical Reaction: A process that changes one set of chemicals into another set of chemicals Reactants: Elements entered into the reaction Products: Elements or    

    
        More information 
    




    
        Investigation: Enzymes
    

    
        
        Investigation: Enzymes INTRODUCTION: What would happen to your cells if they made a poisonous chemical? You might think that they would die. In fact, your cells are always making poisonous chemicals. They    

    
        More information 
    




    
        Biological molecules = Biomolecules = Compounds of life
    

    
        
        Biological molecules = Biomolecules = Compounds of life Carbohydrates Proteins & Amino Acids Mono-saccharides Olego-saccharides Di-saccharides Poly-saccharides Lipids Oils & Fats Amino acids Proteins Enzymes    

    
        More information 
    




    
        ENZYME ACTION: TESTING CATALASE ACTIVITY
    

    
        
        Name Date Period ENZYME ACTION: TESTING CATALASE ACTIVITY Many organisms can decompose hydrogen peroxide (H 2 O 2 ) enzymatically. Enzymes are globular proteins, responsible for most of the chemical activities    

    
        More information 
    




    
        Lab #4: Nutrition & Assays for Detecting Biological Molecules - Introduction
    

    
        
        Lab #4: Nutrition & Assays for Detecting Biological Molecules - Introduction Most biological molecules fall into one of four varieties: proteins, carbohydrates, lipids and nucleic acids. These are sometimes    

    
        More information 
    




    
        Macromolecules Materials
    

    
        
        Macromolecules Materials Item per bench per class Test tubes 19 a bunch Benedict s reagent 1 bottle 6 Iodine bottle 1 bottle 6 Sudan IV bottle 1 bottle 6 Biuret s Bottle 1 bottle 6 250 ml beaker 1 6 heat    

    
        More information 
    




    
        Macromolecules. Lab Exercise 4. Contents. Objectives. Introduction
    

    
        
        Lab Exercise Macromolecules Contents Objectives 1 Introduction 1 Activity.1 Colorimetric Tests 2 Activity.2 Chromatography Resutls Section 6 Objectives - Know the building blocks of proteins, carbohydrates    

    
        More information 
    




    
        2-2 Properties of Water
    

    
        
        2-2 Properties of Water 1 A. The Water Molecule o o o Water is polar Hydrogen bonds form between water molecules Properties of Water: cohesion adhesion capillary action high specific heat ice floats good    

    
        More information 
    




    
        Enzymes - Exercise 3 - Germantown
    

    
        
        Enzymes - Exercise 3 - Germantown Objectives -Understand the function of an enzyme. -Know where catechol oxidase (enzyme) used in today s experiment came from. -Understand why enzymes require a cofactor.    

    
        More information 
    




    
        Enzyme Development Corporation (212) Penn Plaza, New York, NY
    

    
        
        Enzyme Development Corporation (212) 736-1580 21 Penn Plaza, New York, NY 10001 E-mail: info@enzymedevelopment.com Sandstedt, Kneen, and Blish (S.K.B) MODIFIED ANALYTICAL METHOD UNCONTROLLED COPY A. Principle:    

    
        More information 
    




    
        Pre-lab Homework Lab 6: Photosynthesis & Cellular Respiration
    

    
        
        Lab Section: Name: Pre-lab Homework After reading over the lab and the topics of photosynthesis and cellular respiration from your textbook, answer these questions to be turned in at the beginning of the    

    
        More information 
    




    
        Name: Per. Date: / 71 points MACROMOLECULE LAB: Testing for the Presence of Macromolecules
    

    
        
        Name: Per. Date: / 71 points MACROMOLECULE LAB: Testing for the Presence of Macromolecules Introduction: There are four broad classes of macromolecules that can be found in living systems. Each type of    

    
        More information 
    




    
        The Digestive System. 1- Carbohydrates 2- Proteins 3- Lipids 4- Water 5- Vitamins 6- Minerals 7- Fibers
    

    
        
        I. Type of food: The Digestive System 1- Carbohydrates 2- Proteins 3- Lipids 4- Water 5- Vitamins 6- Minerals 7- Fibers 1- Carbohydrates: are energy foods (sugars). They are made of C,H, and O atoms. They    

    
        More information 
    




    
        Testing for the Presence of Macromolecules
    

    
        
        5 McMush Lab Testing for the Presence of Macromolecules Carbohydrates, lipids, proteins, and nucleic acids are organic molecules found in every living organism. These macromolecules are large carbon-based    

    
        More information 
    




    
        GCSE. Biology Practical Manual. Unit 3: Practical Skills CCEA GCSE TEACHER GUIDANCE
    

    
        
        GCSE CCEA GCSE TEACHER GUIDANCE Biology Practical Manual Unit 3: Practical Skills 1.4 Investigate the effect of temperature on the action of an enzyme For first teaching from September 2017  Practical    

    
        More information 
    




    
        March 4, 2017 Built for Speed
    

    
        
        EDUCATOR GUIDE March 4, 2017 Built for Speed Teacher Guide for Illuminating Catalysts Cla time: 30-50 minutes Purpose: Testing different catalysts and conditions for the light-producing luminol reaction.    

    
        More information 
    




    
        Properties of Alcohols and Phenols Experiment #3
    

    
        
        Properties of Alcohols and Phenols Experiment #3 Objectives: To observe the solubility of alcohols relative to their chemical structure, to perform chemical tests to distinguish primary, secondary and    

    
        More information 
    




    
        ENZYME ACTIVITY. Introduction
    

    
        
        ENZYME ACTIVITY This activity is an alternative to the titration proposed for Enzyme Catalysis (AP Bio Lab #2, Biology Lab Manual). There are numerous alternative lab activities that measure the rate of    

    
        More information 
    




    
        Student Manual. Background STUDENT MANUAL BACKGROUND. Enzymes
    

    
        
        Background Enzymes Enzymes are typically proteins (some nucleic acids have also been found to be enzymes) that act as catalysts, speeding up chemical reactions that would take far too long to occur on    

    
        More information 
    




    
        EXERCISE 6 - Lab Procedures
    

    
        
        EXERCISE 6 - Lab Procedures I. Determine the effect of substrate concentration on enzyme activity. e sure you do not confuse the enzyme (glucose oxidase) with the substrate (glucose)! 1. Turn on the Spec-20    

    
        More information 
    




    
        GENERAL TESTS FOR CARBOHYDRATE. By Sandip Kanazariya
    

    
        
        GENERAL TESTS FOR CARBOHYDRATE By Sandip Kanazariya Introduction Carbohydrates are of great importance to human beings. They are major part of our diet, providing 60-70% of total energy required by the    

    
        More information 
    




    
        SALIVA TEST Introduction
    

    
        
        SALIVA TEST Introduction This is a practical lesson using saliva to learn digestive enzyme activity. We can check the existence of reducing sugars clearly by Benedict s reaction after salivary enzyme decomposes    

    
        More information 
    




    
        Carbohydrate Metabolism by Yeast Experiment #12
    

    
        
        Carbohydrate Metabolism by Yeast Experiment #12 Objective: To observe enzyme activities in respiring yeast by observing color changes in methylene blue dye as a substitute for NAD + in the yeast respiratory    

    
        More information 
    




    
        Respiration and Enzymes
    

    
        
        Lesson Four Aims By the end of this lesson you should be able to: understand how the process of respiration produces ATP in living organisms, and know that ATP provides energy for cells describe the differences    

    
        More information 
    




    
        SPECIFICATION CONTINUED Glucose has two isomers, α-glucose and β-glucose, with structures:
    

    
        
        alevelbiology.co.uk SPECIFICATION Monosaccharides are the monomers from which larger carbohydrates are made. Glucose, galactose and fructose are common monosaccharides. A condensation reaction between    

    
        More information 
    




    
        3. What is used to test for the presence of simple reducing sugars such as monosaccharides?
    

    
        
        Lab 7-1 Analysis and s 1. What is used to test for the presence of starch? 2. How can you tell by using this test that a substance contains starch? 3. What is used to test for the presence of simple reducing    

    
        More information 
    




    
        Part 1: Energy and Metabolism
    

    
        
        Part 1: Energy and Metabolism Life is highly organized rganisms need free energy to survive, grow, and reproduce In each system, the arrow is pointing in the direction of spontaneous change. Why? 1 2 More    

    
        More information 
    




    
        Bio 6 Macromolecules Lab
    

    
        
        Bio 6 Macromolecules Lab verview In addition to water and minerals, living things contain a variety of organic molecules. Most of the organic molecules in living organisms are of 4 basic types: carbohydrate,    

    
        More information 
    




    
        c. Reaction will drive Reaction in a reaction. d. Which statement (A or B) has more energy in products than reactants?
    

    
        
        Energy and Enzymes (32 questions) 1. Chemical reactions involve a. Formation of chemical bonds b. Breakage of chemical bonds c. Both formation and breakage of chemical bonds d. Neither formation and breakage    

    
        More information 
    




    
        MOHAWK COLLEGE OF APPLIED ARTS AND TECHNOLOGY CHEMICAL AND ENVIRONMENTAL TECHNOLOGY DEPARTMENT. Lab Report ROOM NO: FE E309
    

    
        
        MOHAWK COLLEGE OF APPLIED ARTS AND TECHNOLOGY CHEMICAL AND ENVIRONMENTAL TECHNOLOGY DEPARTMENT Lab Report ROOM NO: FE E309 EXPERIMENT NO : 9 TITLE : Factors Affecting Enzyme Function Submitted by Class    

    
        More information 
    




    
        THE COMPOSITION OF URINE
    

    
        
        THE COMPOSITION OF URINE STUDENT BOOK Chapter 6, page 192 TOOLBOX Page 42 LAB 61 OBSERVATION Goal Determine which of four synthetic urine samples most closely resembles natural urine. Observation criteria    

    
        More information 
    




    
        Organic Compounds in the Foods
    

    
        
        Organic Compounds in the Foods Purpose: This lab activity will help you understand the chemical composition (i.e., carbohydrates, proteins, and fats) of the foods that you eat. Materials we will be using:    

    
        More information 
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