
 

 
 

ORGANIC COMPOUNDS: FOOD TEST   6 FEBRUARY 2013 

Lesson Description  

In this lesson we will discuss the following: 
 

 Definition of Organic Compounds and Inorganic compounds 

 Important terminology 

 Summary of the different Organic Compounds 

 How to test for Glucose 

 How to test for Starch 

 How to test for Proteins 

 How to test for Fats 

Key Concepts 

Classification of Compounds 

Inorganic compound 

 These are compounds made by a natural geophysical process in the environment. They form in 
living organisms as part of metabolism. 

 Examples: Water, Carbon dioxide, oxygen; sulphur dioxide gas and sodium chloride 

Organic compounds 

 These are compounds made through chemical reactions in living organism. They are nutrient 
and energy sources. 

 They contain Carbon, hydrogen and oxygen. 

 Some may contain nitrogen, sulphur and phosphorus. 

Important Terms: 

Monomers Cholesterol Mineral 
Polymers Compound Monosaccharide 
Organic substances Cretinism Molecule 
Inorganic substances Disaccharide Nucleic acid 
Macronutrients DNA Osteoporosis 
Micronutrients Element Polysaccharide 
Amino acids Enzyme RNA 
Anabolic Fats Rickets 
Anaemia Glycerol Saturated lipid (fats) 
Atherosclerosis Goitre Unsaturated fats (oils) 
Beriberi Kwashiorkor Scurvy 
Carbohydrate Lipid Lipids (oils) 
Catabolic Marasmus Vitamins 
Catalyst Metabolism  
 

  



 

 
 

Summary of Organic Compounds 

 Carbohydrates Proteins Lipids 

Elements C;O and H C;H;O;N     P, S C;H; O 

Ratio of H : O 2 :1  Greater than 2:1 

Monomers Glucose Amino acids Fatty acids and glycerol 

Bond Glycosidic Peptide Ester 

Examples 
Sugar; Potato; Pasta: 
Bread 

Meat; Beans; eggs; 
nuts 

Lard; oils; margarine; 
nuts 

 

Carbohydrates 

1. Carbohydrates are organic compound made up of carbon, hydrogen and oxygen. 

2. Carbohydrates give us the most energy. 

3. The ratio of hydrogen to oxygen is 2:1. 

4. Carbohydrates include sugar, starch, simple sugar and cellulose. 

5. Examples of food rich in carbohydrates are rice, bread, potatoes, flour and sugar. 

Classification of Carbohydrates: 

Based on the number of Monomer (building blocks) 

Monomers for carbohydrates are Monosaccharides 

 

3 groups 

 

Monosaccharides       Disaccharides   Polysaccharides 

Types of 
Carbohydrates: 

Monosaccharides Disaccharides 

             

Polysaccharides 

glucose  Maltose 
(glucose+ glucose) 

starch 

fructose Sucrose  
( glucose + fructose) 

cellulose 

galactose Lactose  
(glucose + galactose) 

glycogen 

 



 

 
 

 

Proteins 

1. Proteins are organic compound containing carbon, hydrogen, oxygen and nitrogen. 

2. Sulphur and phosphorus are sometimes present. 

3. A molecule of protein is made up of large number of subunits called amino acids. 

4. Proteins are needed for growth and the repair of body tissues. 

5. They are also needed for formation of enzymes, hormones, haemoglobin and antibodies. 

6. Examples of proteins are milk, fish, eggs, chicken and bean curd. 

Structure: 

The monomers are amino acids that are held together by peptide bonds 

 

 



 

 
 

 

Lipids 

1. Lipids are fats and oils 

2. Made up of Carbon, oxygen and hydrogen 

3. The monomers are one Glycerol and three Fatty acid molecules that are held together with 

and ester bond 

 

Structure: 
A lipid is made up of 3 fatty acid molecules joined to 1 glycerol molecule by an ester bond 

 

Saturated lipids (fats):  

These are from animals, are solid and have single bonds between atoms.  

Examples: Lard and butter 

Unsaturated lipids (oils): 

These are form plants, are liquid and have double bonds between some of the atoms. 

Examples of Oils (Mono-saturated and polysaturated Oils) Olive oil; cod liver oil, sunflower and 

margarine. 



 

 
 

 

Nucleic Acids 

These are large organic molecules made of Carbon, hydrogen, oxygen, nitrogen and phosphate 

molecules 

There are TWO types:  
1. DNA -Deoxyribonucleic acids: Found in the nucleus and codes for genetic information to 

make proteins 

2. RNA -Ribonucleic acid: Found in the nucleus, ribosome and cytoplasm and helps in protein 

synthesis from amino acids. 

 

 

 

 

 

 

Vitamins 

1. Vitamins are organic compounds needed in small amounts by our body for health and 

growth. 

2. Vitamins are divided into two groups which are water-soluble vitamins and fat-soluble 

vitamins. 

3. Water-soluble vitamins are vitamins B and C, whereas fat-soluble vitamins are vitamins 

A, D, E and K. 

  



 

 
 

 

Vitamin Source Function Deficiency Disease 

A 
Milk, butter, egg yolk, carrot, 

tomato, green vegetables 

- night vision, 

- healthy skin 

- night blindness 

- skin defections 

B Yeast, eggs, liver 

- Releases energy from 

carbohydrates 

- Healthy nervous system 

- Healthy skin 

- Formation of red blood 

cells 

- beriberi 

- anaemia 

C Fresh fruits and vegetables 
- healing of wounds 

- resistance to disease 
- scurvy (bleeding gums) 

D Butter, fish oils, eggs - strong bones and teeth 
- rickets (soft bones and 

dental decay) 

E Cereals, green vegetables 

- May be needed for 

reproduction 

- Helps to fight against 

diseases 

- sterility 

K 
Milk, butter, egg yolk, carrot, 

tomato, green vegetables 
- clotting of blood - prolonged bleeding 

 

Enzymes: 

 Enzymes are organic molecules with a specific structure made from Carbon; oxygen; 

hydrogen and nitrogen. Some of them contain sulphur 

 They are modified proteins. 

Properties:  

 They are specific in the actions  

 They are sensitive to change in temperature and pH 

 They are not used up in a reaction; i.e. they only participate in the reaction without being 

changed (destroyed or used) 

  



 

 
 

Functions of Enzymes 

 

1. Perform building up (anabolic) and breaking (catabolic) reactions 

2. They control specific reactions due to their shape and chemical structure 

3. Act as Catalyst 

Demonstration 

Food Test 1: Test for Glucose 

Practical Investigation 1 

Aim 

To test for the presence of Glucose in different food samples using Benedict’s reagent. 

Materials and Apparatus 

 Glucose powder (standard glucose solution) 

 Benedict’s reagent 

 Boiling water bath 

 Different food samples: grape juice; milk; egg; starch solution 

 6 Test tubes; test tube rack; beaker; water, glass rod; measuring cylinder 

Method 

1. Prepare a standard glucose solution by mixing 2 teaspoons of glucose powder to 50 ml of 

water. 

2. Label 5 test tubes A, B, C, D, E and F. 

3. Add 5 ml of Benedict’s solution to each test tube. 

4. To each of the test tubes add 6 ml of the following samples. 

 A glucose solution (positive control) 

 B water (negative control) 

 C grape juice 

 D milk 

 E starch solution 

 F egg solution 

5. Place all the test tube in a boiling water bath and record changes in colour after 5 minutes. 

  



 

 
 

Glucose Test using Benedict’s Reagent: Colour Change 

Positive test :  brick red colour 

Negative test : blue colour remains 

 

 

Observation for Glucose Test 

Test for :Glucose Reagent used: Benedict’s reagent 

Substance tested 
Colour before 

heating 
Colour after 

heating 
Glucose presence? 

A glucose solution blue red Yes 

B water blue blue No 

C grape juice blue red Yes 

D milk blue blue No 

E starch solution blue blue No 

F egg solution blue blue No 

 

Food Test 2: Test for Starch 

Practical Investigation 2 

Aim 

To test for the presence of Starch in different food samples using Iodine. 

Materials and Apparatu 

 Starch powder (standard starch solution); Iodine solution; spotting tile; dropper 

 Different food samples: grape juice; milk; egg; starch solution; potato; apple; bread 

  



 

 
 

Method 

1. Using marker pen, label 8 wells on a spotting tile A to I. 

2. Place a drop or piece of each sample in a separate well. 

3. Using a dropper, place 2-3 drops of iodine on each sample. 

4. Observe the colour changes and record results. 

Starch test using Iodine: Colour change 

Positive test : Iodine changes from yellowish brown colour to violet/black colour 

Negative test : Iodine remains yellowish brown 

Observation for Starch test 

Test for :Starch Reagent used: Iodine 

Substance tested 
Colour before 
adding iodine 

Colour after adding iodine 
Starch 

presence? 

A starch solution clear white solution violet/black Yes 

B water yellowish brown yellowish brown No 

C grape juice yellowish brown yellowish brown NO 

D potato yellowish brown violet/black Yes 

E glucose solution clear/brown/red yellowish brown No 

F egg solution white yellowish brown No 

H Bread brown violet/black Yes 

I apple yellowish brown Depends on ripeness  

 

 

Image showing the colour of iodine when a substance does not contains Starch 



 

 
 

 

Image showing the colour of iodine when a substance contains Starch 

Food Test 3: Test for Proteins 

Practical Investigation 3 

Aim 

To test for the presence of Proteins in different food samples using Biuret’s reagent 

Materials and Apparatus 

 Biuret reagent 

 Standard protein solution 

 Different food samples: grape juice; milk; egg; starch solution;  

 6 Test tubes; test tube rack; beaker; water, glass rod; measuring cylinder; water bath;6 

droppers 

Method 

1. Prepare a standard protein solution by mixing 2 teaspoons of albumin powder to 50 ml of 

warm water. 

2. Label 5 test tubes A, B, C, D, E and F 

3. To each of the test tubes add 3 ml of the following samples. 

 A protein solution (positive control) 

 B water (negative control) 

 C grape juice 

 D milk 

 E starch solution 

 F egg solution 

4. Add 5 ml of Biuret reagent to each test tube. 

5. Place all the test tube in a boiling water bath and record changes in colour after 5 minutes. 

 



 

 
 

Protein Test using Biuret’s reagent: Colour change 

Positive test : pink/lilac to deep purple/violet colour 

Negative test : absences of pink/violet 

NB: The intensity of the purple colour indicates the concentration of protein in the sample. 

 

Image showing the colour of Benedict reagent when a substance contains Protein 

Observation 

Test for Proteins Reagent used: Biuret’s reagent 

Substance tested Colour of reagent 
Colour after 

heating 
Protein presence? 

A Protein solution blue purple Yes 

B Water blue No purple No 

C Grape juice blue No purple No 

D milk blue light purple Yes, but less 

E Starch solution blue No purple No 

F Egg solution blue dark purple Yes 

 

  



 

 
 

Food Test 4: Test for Lipids 

Practical Investigation 4 

Aim 

To test for the presence of Lipids in different food samples using Ether. 

Materials and Apparatus 

 Ether or Ethanol; 6 test tubes; 6 filter papers; 6 funnels; dropper 

 Different food samples: cooking oil; milk; margarine; egg; crushed pea nuts; starch solution 

Method 

1. Using marker pen, label the 6 test tubes A to F 

2. Pour .2 ml of Ethanol/ether into each test tube 

3. To each of the test tubes add 2 ml/ crushed sample of the following samples. 

 A cooking solution (positive control) 

 B water (negative control) 

 C milk 

 D margarine 

 E pea nuts 

 F egg solution 

4. Shake vigorously and allow to stand for about 15 minutes. 

5. Mix again and allow to settle for 5 minutes. 

6. If the sample still contains large particles, remove them by filtering the sample. 

7. Using a dropper, place 1 to 2 drops of each of the filtrates onto filter paper. 

8. 8 Draw a light pencil ring around the spots and label each spot A;B;C;D;E and F respectively. 

9. Allow to dry and observe the spots. 

Observation 

Test for Lipids Reagent used: Ether 

Substance tested Presence of spot Lipids presence? 

A Cooking oil yes Yes 

B Water no No 

C milk no No 

D margarine yes Yes 

E peanuts yes Yes 

F egg solution yes Yes 

 



 

 
 

Questions 

Question 1 

Which of the following tests show the presence of lipids in food?     (2) 

A. Ether 
B. Benedict’s 
C. Millon’s 
D. Iodine 

Question 2 

Name a suitable food test that can be used to test for the presences of proteins in a food sample. 

Give the colour change for the positive and negative results for this test.    (3) 

Question 3 

When testing for the presence of lipids in nuts the nuts are first crushed before they are emulsified in 
ether. Explain the reason for crushing solid food samples before testing them.   (3) 

Question 4 

When conducting food test it is important to have a positive and negative control test tube when using 
a reagent. Explain the significance of this.       (2) 

Question 5 

When testing for the presence of glucose using Benedict’s reagent, a food sample that contains 
sucrose, must first be treated with Hydrochloric acid.  Explain the significance of this treatment. (4) 

Question 6 

A Grade 10 learner carried out various test on three different food samples using 3 different reagents 
and recorded his observation in the table below. The reagents used were reagents that are specific 
for testing the presences of organic compounds in food samples. 

Study these observations and answer the questions that follow. 

Observation Table 

SAMPLES 
TESTED 

Reagent used  

X  Y  Z  

A 
Tested negative 
with a yellowish 
brown colour 

Tested negative 
with a blue colour 

Tested positive 
with a dark purple 
colour 

B 
Tested positive 
with a dark 
violet/black  

Tested positive 
with a brick red 
precipitate 

Tested negative 
with a blue colour 

C 
Tested negative 
with a yellowish 
brown colour 

Tested negative 
with a blue colour 

Tested positive 
with a dark purple 
colour 

 

a) Identify reagents X, Y and Z used in the above experiment    (3) 

b) Identify which TWO organic compounds were present in sample B.   (2) 

c) Identify the organic compounds present in sample A     (2) 

d) Provide ONE example of a food type that could be used for sample A and C.  (2) 


