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Instructions

1. Write your examination number only 

2. Attempt ALL questions.

3. Number ALL questions CORRECTLY.

4. Use legible writings.

5. Answer on the foolscap provided.

SECTION I: MULTIPLE CHOICES (10 MARKS)     
1. Which one of the following gases is produced by hetero-fermentative lactobacilli and has a preservative effect in foods, resulting from its flushing action.

A. Oxygen

B. Carbon dioxide

C. Nitrogen

D. Sulphur dioxide
2. Which commodity is NOT appropriate for spray drying applications?

A. Food
B. Pharmaceutical
C. Industrial chemicals
D. Surgical equipments
3. Which of the following is an effect of high heat on oily or fatty food 

a) Caramelization reaction 

b) Gelatinization reaction

c) Mallard reaction 

d) Hydrolytic reaction 

4. One of the following is an application of heat that aims at destroying micro-organisms and their spores. 
A. Canning

B. High Temperature short time

C. Low temperature long time

D. Pasteurization 

5. Which of the following destroys most of the microorganism and inactivates enzymes at low temperature? 

A. Pickling

B.  Salt Brine

C.  Blanching
D. Enzymes 

6. In processing you can combine foods using one of the following method EXCEPT

a) Beating 

b) stirring 

c) Skimming

d) Kneading 

7. Colour change in vegetable cooking may NOT be influenced by

a) The pH of the vegetables 

b) The acidity of cooking media 

c) The time of cooking

d) The environmental temperatures

8. Which one of the following is not external environmental factor affecting food spoilage?

A. Light 

B. Living organisms

C. Enzymes

D. Oxygen 
9. Wheat contribute significant amounts of;

A. Vitamins and minerals 

B. Carbohydrate and protein

C. Protein, vitamin and lipids

D. Lipids, vitamins and minerals

10. Which of the following plays a significant role in controlling the growth rate of bacteria?

A. Temperature and pH

B. Moisture and light

C. Light and warmth

D. PH and light

RESPOND TO THE FOLLOWING QUESTION WITH TRUE OR FALSE (12 MARKS)
1. Maillard reaction is a chemical reaction that causes major food spoilage. 

a] True                    b] False

2. The use of packaging material to prevent exposure to light is an effective means of preventing chemical spoilage. 
a]True                     b]False
3. Staphylococcus bacteria may come from infected sores, nasal secretions and skin  
a] True                      b] False
4. Campylobacter  bacteria are often present in the waste of man and animals especially domestic animals and poultry 
 a]True                       b] False

       5. Pickling is widely used to preserve fruit and meat products. False
  6. Germination or malting increases the vitamin C and folic acid content of food legumes 
     a]True                         b] False
7. Listeria bacteria are commonly found in soil, water, vegetation, domestic animals and man 
a] True                         b] False

    8.  The onset of illness caused by Salmonella is 1 to 6 hours. 

a] False                        b] True

      9.  During germination several enzyme systems become active and bring about profound changes in the nutritive value of pulses. 

           a]True                               b] false
    10. The onset of illness caused by Clostridium Perfringens is between 6 to 72 hours. 

a]False                         b] True

    11. Food products containing 10% or less of free moisture are not subjected to spoiling by microorganisms as their activity is suspended for want of moisture              
      a] False                                     b] True

   12. Drying is a method of food preservation that works by adding water to food 

      a] False                       b] True
SECTION II – FILL IN THE BLANKS (12 Marks)

1) Beans, peas, lentils, groundnuts and their like belong to the botanical family of _____________________________ 

        Leguminosae

2) The nutrients that are destroyed when the food comes into contact with oxygen during oxidation __________________, _______________ and ____________

· Vitamin c, 

· Thiamine

·  Carotene 
3) Micro-organisms that obtain their energy either with or without oxygen are ____________________ and ____________________________ 

 aerobic and anaerobic.

4) Food spoilage is caused by two main factors _____________________ and ___________________________

Natural decay in foods 

           Contamination by micro-organisms 

5)  Bacteria types’ causes’ food spoilage can be divided into ___________________ and __________________________
spore-forming and non-spore-forming.

6)  A process whereby hydrogen is added to oil to form fat is known as ___________________ Hydrogenation

7)  Storing of cereals in damp condition leads to growth of moulds consequently producing ______________________  Aflatoxin
SECTION II: SHORT ANSWER ( MARKS)

1. List three factors required in sprouting process (3 Marks)

        Warmth (temperature)

        Indirect sunlight

        Moisture 

2. Explain two types of rancidity (4 Marks)

OXIDATIVE RANCIDITY: Oxygen from the air can oxidize unsaturated fats producing objectionable flavors. This is the most important and common type of rancidity.

HYDROLYTIC RANCIDITY: This is caused by the presence of water, which causes triglycerides to split into glycerol and fatty acids. The rate of hydrolysis in the presence of water alone is neglible but hastens if enzymes (lipases) and microorganisms (bacteria, moulds and yeasts) are present. It results in the formation of free fatty acids and soaps (salts of free fatty acids). The oil/fat develops a soapy taste/texture.

3. State three importance of food processing (3 Marks)

· Toxin removal

· Preservation

· Easing marketing and distribution tasks

· Increasing food consistency. (In addition)

· It increases seasonal availability of many foods 

· Enables transportation of delicate perishable foods across long distances

4. State three things that you need to remember about food processing (3 Marks) 
· The nutrient value of food is almost always altered by the kind of processing it undergoes. 

· The water soluble vitamins are the most vulnerable to processing and cooking. 

· Careful cooking and storage will help retain the nutrients in your food.

5. Discuss the two causes of eggs deterioration on storage? (2 Marks)

Bacteria/Fungal – Eggs have spores which can allow bacteria to enter and spoil the egg

Chemical changes – Resulting in thinning of egg white and weakening of vitallin membrane separating egg white and yolk causing a mix-up

6. Describe the importance of water activity in microbial spoilage (2 Marks)

The water activity of most fresh foods is 0.99. Water is required by micro-organisms to maintain normal population growth. Removal of water does not kill the microbes but just stops their growth. In order to prevent the growth of micro-organisms in a food the WATER ACTIVITY of the food must be reduced to 0.6 or below.

7. Explain parboiling process (2 Marks)
Unhusked rice, is usually steamed, so that water is absorbed by the whole grain, including the endosperm. The B vitamins, which are water soluble, become evenly distributed throughout the whole grain

8. Explain the effects of cooking on cereals (2 Marks)

Raw starch is insoluble in cold water, but when it is heated in water, as when corn flour is used for thickening sauces and milk puddings, the starch granules swell and absorb water, and gelatinization occurs.

9. Jane Wambui lives with her girl in a village in Kitui, she want to prepare some cassava for her family as the staple food for supper. Explain the advise you would give to her to reduce cyanide levels? (2 Marks) Cassava that is soaked in water or boiled in water that is then discarded. In addition, toxicity can be reduced by pounding, grating and fermentation of the cassava roots. 

10. Explain three principal shapes of the individual bacteria cells predominate giving one example for each (4 Marks) 

a) These are the spherical shape e.g staphylococci (food poisoning) and streptococci causing pneumonial, tonsilities.
b) The rod shape of the bacilli, e.g Lactobacilli and clostridium bacilli   
c) Spiral forms possessed by the spirilla e.g vibro bacteria
11. Explain the difference between? (6 Marks)
a) Restoration and Enrichments 
Restoration is the addition of a nutrient to a food in order to restore the original nutrient content. Enrichments the addition of nutrients to foods in accordance with a standard of identity as defined by food regulations.

b) Standardization and supplementation 
Standardization is the addition of nutrients to foods to compensate for natural variation, so that a standard level is achieved. Supplementation is the addition of nutrients that are not normally present or are present in only minute quantities in the food
c) True yeast and False yeast

True yeast metabolizes sugar producing alcohol and carbon dioxide gas. This is known as fermentation. False yeast grows as a dry film on a food surface, such as on pickle brine.
SECTION III: LONG ANSWER (33 MARKS)
1. Explain with an illustration of diagram the malting process (4 Marks)

2. Fortification is a form of food processing that is of special interest to nutritionists. When properly used it can be a strategy to control nutrient deficiencies

i. Define what you understand by the term food fortification (2 Marks) Fortification as the addition of one or more nutrients to a food to improve its quality for the people who consume it, usually with the goal of reducing or controlling a nutrient deficiency.
ii. Discuss six principles that are relevant for those planning to fortify one or more foods to improve nutritional status (12 Marks)
a. Known nutrient deficiency in the population - Dietary, clinical or biochemical data must show that a deficiency of the nutrient being considered exists to some degree in significant numbers of the population when they consume their usual diet, or that a risk exists.

b. Wide consumption of the food to be fortified among the at-risk population - The food or foods to be fortified must be consumed by significant numbers of the population who have a deficiency of the nutrient being considered for fortification. If the deficiency disease occurs only in the very poor but they seldom purchase the food that is fortified, then it will do little good. 

c. Suitability of the food and nutrient together - Adding the nutrient to the food must not create any serious organoleptic problems. The items must mix well and this mixing must not cause an undesirable chemical reaction, any disagreeable taste, colour or odour changes or any other unacceptable characteristics.

d. Technical feasibility - It must be technically feasible to add the nutrient to the food to satisfy the preceding condition.

e. Limited number of food manufacturers - It is very helpful in a national or even a local fortification programme if there are relatively few manufacturers or processors of the food being considered. For example, if there are hundreds of salt producers, an iodization programme will face major problems. Similarly, if there are many millers, fortifying cereals will be difficult.

f. No substantial increase in price of the food - It is important to consider the impact of fortification on the price of the food to be fortified. If adding a nutrient greatly increases the price of the food, consumption of the food may decline, particularly among poor people whose families are at special risk of the deficiency. 

g. Range of consumption of the food - Attention should be given to the usual range of consumption of the food being considered for fortification. If there is a very wide range between the smallest amount consumed, perhaps by 25 percent of the population, and the greatest amount consumed, perhaps by another 25 percent of the population, it may be difficult to decide the nutrient level for fortification. 

h. Legislation - When a government is moving in earnest to control a serious micronutrient deficiency using fortification, the appropriateness of legislation needs to be considered. 

i. Monitoring and control of fortification - Monitoring to provide information on fortification of foods is useful. It is particularly important where fortification is legislated. 

3. You are Nutritionists working in Kibera community and planning to carry out a food market survey. One of you aim is to detect deteriorative changes in food items. 

a) Describe four physical senses that you would use to evaluate the characteristics of a food. (6 Marks)

(1) Color. 

Color is an appearance attribute (characteristic) of a food that aids in the identification of its condition. An off-color (abnormal) is indicative of a deteriorative condition. To be considered off-color, the color of the food item must be judged to differ from that of the normal color and the permissible variations possessed by a high-quality like item.
(2) Odor. 

Odor is a characteristic of a food item that makes it perceptible to the sense of smell. The odor qualities of a food aids in the identification of its condition.
An off-odor (abnormal) is indicative of a deteriorative condition. Terms that has been used to describe off-odors are fruity, spicy, burnt, sharp, sweet, rancid, metallic, and others.

   (3)  Texture. 

Texture refers to the physical properties of a food that perceived as tenderness or toughness, crispness or softness, and other evaluations. An abnormal texture is indicative for a deteriorated condition. Terms that has been used to describe abnormal textures are water-soaked, slimy, soft, hard, brittle, spongy, and others. If dealing with a liquid product, the term texture is defined to be synonymous with the term consistency.
(4) Taste (flavor).

Taste is a comprehensive term used to refer to the four primary sensations (sweet, salty, sour, bitter) and their variations in the mouth. An off- flavor (abnormal) usually offends the senses of taste and smell and is indicative of a deteriorated condition. An off-flavor, however, might also be a pleasant odor which is not characteristic of the product. Terms that have been used to describe off-flavors are fishy, putrid, grassy, sour, musty, and others.
4. Explain three types of food decay and their formula (9 Marks)

a) Putrefaction

Biological decomposition of organic matter, with the production of ill-smelling and tasting products, associated with anaerobic (no oxygen present) conditions.
Formula of putrefaction:
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amino acids +ammonia + hydrogen sulphide




b) Fermentation

Fermentation, chemical changes in organic substances produced by the action of enzymes. This general definition includes virtually all chemical reactions of physiological importance, and scientists today often restrict the term to the action of specific enzymes, called ferments, produced by minute organisms such as molds, bacteria, and yeasts. For example, lactase, a ferment produced by bacteria usually found in milk, causes the milk to sour by changing lactose (milk sugar) into lactic acid. 
Formula of fermentation:
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c) Microbial Rancidity

Like all food components, fats undergo deteriorative changes with time, which result in undesirable flavors and odors. These changes in fats are given the term "rancidity". 
Formula of microbial rancidity:
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