FOOD AND NUTRITION NOTES FOR S2
DIETARY FIBRE. 
These are found in the cell walls of plants and they are not digested by human beings. However, they remain in the large intestine before passing out faeces and they add bulk to the food. 

SOURCES OF DIETARY FIBER
i) Whole grain cereals e.g. wheat, rice; oats, whole meal bread, breakfast cereals, wholegrain pastas.
ii) Fruits especially skins of apples, mangoes; jackfruit seed skins
iii) Vegetables especially leafy vegetables, celery, potato skins

FUNCTIONS OF DIETARY FIBER
i) Helps to prevent constipation

Dietary fiber has the capacity to absorb a lot of water and bind other food residues to itself. This makes faeces soft and bulky, and they can easily pass out of the body in the minimum time.
ii) Dietary fiber is used in weight-reducing diets

This is because of their bulk that ensures consumption of little carbohydrates. 

iii) Helps to prevent diverticular disease

This occurs due to the extra strain put on the muscular walls of the intestine through constipation. It is characterized by small and hard faeces.

       The muscular walls of the intestine have to work harder in order to move the hard and small       

       faeces. This will cause increased pressure in the intestines leading to the bowel lining being 
       forced out through the intestine wall.  

iv) Dietary fiber provides chewing, thereby developing and exercising the jaw

 IMPORTANVE OF CARBOHYDRATES IN THE DIET

i) They provide energy and warmth to the body

ii) They provide plenty of bulk and are useful to satisfy hunger

iii) They may be cooked in many different ways to provide variety in the diet

iv) Carbohydrates are the cheapest foods available

EXCESS OF CARBOHYDRATES

Excess carbohydrates are converted into fats and stored under the skin as adipose tissue. This leads to obesity. High intake of sugars has been associated with dental caries.
OBESITY

This is disorder caused by excessive intake of high calorific foods making the person to become over-weight. It is a state in which a person has too much body fat.

An obese person has a lot of fat stored under the skin and around the internal organs such as the heart and the kidneys.

Obesity is the most common nutritional disorder in wealthy societies or communities. It needs to be prevented in its early stages. Obesity is common in the middle age but it can occur at any stage of life.

Obesity can also be defined in terms of Body Mass Index (BMI), as a situation whereby a person’s BMI goes beyond 30.

BMI is the relationship between a person’s weight in kilograms divided by his height in meters squared. The following values for BMI are generally recognized.
	S/no 
	BMI
	Weight Description

	1.
	Below 20
	Under – weight

	2.
	20 – 25 
	Acceptable or Normal 

	3.
	25 – 30 
	Over – weight 

	4.
	30 – 40 
	Obese 

	5.
	Above 40
	Very obese


CAUSE OF OBESITY
i) Over eating especially of high calorific foods is the main cause of obesity

ii) Reduced activity resulting into lowered energy needs

iii) Over consumption of alcohol especially beers because they are processed from cereals

iv)  Many women gain weight during pregnancy and they don’t lose it after delivery of the 
baby. Therefore, successive pregnancies may mean progressive weight gain
v) Lack of nutritional education 

vi) Poverty causes people to eat cheap carbohydrate foods

vii) Psychological and emotional factors such as depression may cause someone to over eat
viii) Obesity can be inherited from parents.

PREVENTION OF OBESITY
i) Reduce the intake of high calorific foods such as carbohydrates and fats

ii) Use methods of cooking such as steaming or boiling 

iii) Low calorie protein such as white fish should be consumed 

iv) Increase the intake of fruits and vegetables

v) Reduce intake of sugary foods such as biscuits, cakes, breads, ice creams, etc

vi)  Do regular exercises

vii) Join a slimming club so that you gain support and motivation 

DAIBETES

This is a disease in which the body’s ability to produce or respond to the hormone insulin is impaired, resulting in abnormal metabolism of carbohydrates and increased levels of glucose in blood and in urine.
TYPES OF DIABETES
i) Type 1 diabetes (Juvenile diabetes or insulin-dependent diabetes.

 It occurs when the body does not produce insulin. Patients with type 1 diabetes need to take insulin injections for the rest of their life, in order to survive.
ii) Type 2 diabetes

It occurs when the body does not produce enough insulin for proper function or the cells in the body do not react to insulin. Over weight and obese people have a much higher risk of developing type 2 diabetes because their bodies can release chemicals that can destabilize the body’s metabolic systems. It therefore follows that this types of diabetes can be controlled by losing weight, having a healthy diet and doing plenty of exercises.

iii) Gestational diabetes

This type affects females during pregnancy. Some women have very high levels of glucose in their blood and their bodies are unable to produce enough insulin to transport all the glucose into their cells. This results into progressive increase in the levels of glucose within the body.
SIGNS AND SYMPTOMS OF DIABETES 
i) Increased thirst

ii) Frequent urination or bed wetting

iii) Increased hunger

iv) Excessive feeling of fatigue even with less work done

v) Blurred vision

vi) Fast heart rate

vii) Headache and sleepiness 

PREVENTION OF DIABETES
i) Get more physical activity because you will become more sensitive to insulin and this can 
help to keep blood sugar within the normal range. Exercise also helps to lower blood sugar and leads to lose of weight.

ii) Take foods rich in fiber such as whole grains, nuts, fruits and vegetables

iii) Avoid fad diets

iv) Eat a balanced diet

v) Reduce the intake of high sugary foods

THE ENERGY VALUE OF FOOD
Energy is the capacity for doing work. Every function and process in the body requires a source of energy. All energy used by the body is supplied initially by food consumed. That is why food is considered to be the fuel for the body; as diesel or petrol is the fuel for vehicles. Energy is released for use in the body after the food is digested and absorbed.
Types of energy used by the body

i) Mechanical energy

It helps the voluntary and involuntary movement of the muscles

ii) Chemical energy

It aids all chemical and metabolic reactions in the body

iii) Heat energy

For maintenance of body temperature

iv) Electrical energy

For the transmission of nervous impulses
Foods that supply Energy

Energy is supplied to the body from three nutrients. These are fats, carbohydrates and proteins. Fats provide the most concentrated source of energy while proteins and carbohydrates provide the least amount of energy. Examples of foods include the following;

i) Fats such as lard, butter, margarine, suet, etc.

ii) Oils from vegetables, animals and nuts

iii) Fatty foods  such as egg yolk, cheese, cream

iv) Meat 

v) Sugar, cereals and their products, starchy foods
The units of Energy

Energy is measured in kilocalories (Kcal) or kilojoules (KJ). A kilocalorie is sometimes called a calorie. It is defined as the amount of heat energy that is required to raise the temperature of the 1 kilogram of pure water by 1oC. Foods that supply the body with energy are said to have a calorific value.

1Kcal     = 4.2KJ
USES OF ENERGY
i) For body activity such as voluntary and involuntary muscular contractions

ii) For manufacture of body materials such as new cells which aid growth

iii) For cell and nerve activity. Every cell needs energy to carry out its functions. Nerves 
need energy to transmit impulses

iv) Maintenance of body temperature. Heat is generated within the body from fuel foods.
BASAL METABOLIC RATE (BMR)

This is the minimum amount of energy required by the body when it is at complete rest, lying down, relaxed or fasting. Such energy is used for cardiac reactions, breathing, digestion and other physiological processes. Basal Metabolic Rate is also called resting metabolism. 

The BMR of an average man is 70Kcal (300KJ) per hour while that of an average woman is 60Kcal (250KJ) per hour

FACTORS THAT DETERMINE THE BODY’S NEED FOR ENERGY

The amount of energy used by the body is called its energy expenditure. The energy used by the body is determined by the following factors;

i) Age

Children require more energy than adults because they are growing rapidly and also, they tend to be more active

ii) Gender (sex)

Men tend to be larger in body size than women. Therefore, they have a higher metabolic rate and tend to use more energy

iii) Occupation and physical activity

Sedentary workers like teachers, doctors, lawyers, secretaries, etc tend to have less activity and therefore use less energy. Manual workers need more energy because they undergo a lot of activity e.g builders, farm workers, army/police/prisons recruits, forestry workers, among others.
iv) State of body’s health

During pregnancy, extra energy is required for growth of the body. During lactation, extra energy is needed for milk production. During illness, body’s need for energy may be decreased due to a reduction in physical activity.

v) Climate 

In cold countries, a lot of energy is required than in hot countries. People tend to over eat during cold seasons than in hot seasons.

vi) Body size and composition  

The longer and learner the body, the greater the amount of energy required.

LIPIDS

A lipid is the biochemical name for greasy substances found in animals and many plants. Lipids are insoluble in water. They readily dissolve in organic solvents such as benzene and ether. Lipids are the most concentrated fuel foods available for man. They have a high energy value, and because they are digested slowly, they delay the feeling of hunger for longer than carbohydrates. This makes them filling and satisfying.
Lipids are called oils when they are at room temperature and fats when they are solids at room temperature.

Plants store fats in the form of oil droplets or as solid fat whilst animals and human beings store fat which may be derived from fatty foods or excess carbohydrates.
ELEMENTAL COMPOSITION OF LIPIDS
They are composed of carbon, hydrogen and oxygen in a different proportion to that of carbohydrates. They contain less oxygen but they have more carbon, and that is why they are such a powerful source of energy.
ENERGY VALUE

1 gram of lipid produces over 9 kilocalories (37KJ) upon oxidation compared with the average 4 kilocalories (16KJ) released from oxidation of 1 gram of carbohydrate or proteins.
CHEMICAL STRUCTURE

Lipids are composed of fatty acids (alkanoic acids) and glycerol (glycerine). Glycerol is a sweet sticky liquid while fatty acids have a carboxyl group in their structure. 

FORMATION OF A LIPID MOLECULE

A lipid is formed when fatty acids combine with glycerol with the elimination of water. This combination of an alcohol (glycerol) with an organic acid produces a substance called an Esther. Glycerol is a trihydric alcohol because it contains three hydroxyl groups. Each hydroxyl group combines with a fatty acid molecule.

A lipid is therefore formed when one molecule of glycerol combines with three molecules of fatty acids, with loss of water.                          

Glycerol     +        3 fatty acids               condensation        triglyceride +   3 water molecules  

                                      Hydrolysis 
The reverse reaction is called hydrolysis. It occurs during digestion when the enzyme lipase splits lipids into fatty acids and glycerol.

The physical properties of a particular lipid depend on the fatty acid joined to the glycerol, because the glycerol molecule always remains the same. Therefore, the consistency, color, texture and flavor of a lipid varies according to the proportion and type of fatty acid present. For example lard is soft fat because it contains oleic acid which is an unsaturated fatty acid. Beef fat is hard fat because it contains palmitic acid which is a saturated fatty acid.
FATTY ACIDS
These are the building blocks for a lipid, together with glycerol. They consist of a long chain of hydro carbons to which a carboxylic acid group is attached.
There are about twenty five (25) fatty acids distributed between plants and animals but the number may extend up to forty (40), each with its own chemical name.
TYPES OF FATTY ACIDS

i) Saturated fatty acids 

These are fatty acids which have all their carbon atoms attached to hydrogen atoms (saturated with hydrogen) and cannot accept any more. Saturated fatty acids are plentiful in hard fats. Hard fats are mainly got from animal e.g suet and lard. They may also be got from hydrogenated vegetable fats, hardened artificially by addition of hydrogen. Examples of saturated fatty acids include the following; 
	S/NO
	Name of fatty acid
	Number of carbons 
	Sources 

	1.
	Butyric acid
	04
	Milk and butter 

	2.
	Palmitic acid
	16
	Animal fats 

	3.
	Lauric acid 
	
	Coconut and dairy foods

	4. 
	Stearic acid
	18
	Beef fat 

	5.
	Myristic acid
	14
	


ii) Unsaturated fatty acids

These are fatty acids in which some of their carbon atoms are joined to others by a double bond and so they are not completely attached to hydrogen (not saturated with hydrogen). They are therefore capable of accepting more hydrogen atoms. All their carbon atoms do not carry two hydrogen atoms.
Types of unsaturated fatty acids

a) Monounsaturated Fatty Acids

These are fatty acids with only one double bond in their structure e.g oleic acid.

b) Polyunsaturated Fatty Acids (PUFAs)
These are fatty acids which have more than one double bond in their structural molecule. Examples are shown in the table below.
	S/NO
	Name of PUFA
	Number of carbons
	Number of double bonds

	1.
	Linoleic Acid 
	18
	2 

	2.
	Linolenic Acid
	18
	3

	3.
	Arachidonic Acid
	20
	4


Unsaturated fatty acids tend to react with other molecules. Their double bonds join with hydrogen to form saturated fatty acids. Sometimes the double bonds react with oxygen and this makes the fat to go rancid.

ESSENTIAL FATTY ACIDS
PUFAs are sometimes called Essential Fatty Acids (EFAs). EFAs are the ones which cannot be made or synthesized by the body and are required in small amounts. They must therefore be provided by the diet.

EFAs are useful to counteract the hardening effect of cholesterol on the coronary arteries, thereby reducing the risk of heart attacks. Oils and soft fats of marine or vegetable origin contain large proportions of unsaturated Fatty Acids.

SOURCES OF LIPIDS

a) Animal sources

i) Meat such as lard, bacon fat, suet

ii) Dairy products such as milk fat, butter, cream, cheese

iii) Egg yolk 

iv)  Fish such as fish liver oils, oily fish, e.g tuna, herrings, salmon, pilchard 
b) Plant sources 

i) Nuts and pulses such as Brazil nuts, peanuts, ground nuts, coconuts, etc

ii) Seeds such as cotton seeds, maize, sesame, olive, soya, sun flower

iii) Wheat germ

iv) Fruits such avocado 
Fat is present in food either as visible or invisible fat

1) Visible fat is one that is easy to detect in food such as fat on meat surface, butter, margarine, lard, suet, cooking fats and oils

2) Invisible fat is a constituent part of food, and is difficult to detect. For example fat within the muscle of lean meat, egg yolk, flesh of oily fish, nuts, seeds, fruits, prepared foods like pastry, cakes, biscuits, fried foods like chips, fritters and croquettes.

FOODS DEFICIENT IN FATS
i) Most fruits and vegetables 

ii) White fish

iii) Sugar

iv) Salt

LIPID REQUIREMENTS

It is accepted that approximately 20% of our intake of energy foods should be in the form of lipid. And at least half of this should come from PUFAs.

People with a high energy output such as manual workers may require a larger proportion and during cold weather or in cold climate, a greater than average consumption of lipids would be normal.

The body can adapt most fatty acids in food to suit its requirements. EFAs Linoleic acid and Linolenic acid cannot be made by the body. They are found mainly in plant oils. They are needed for brain development of babies. Humans make special essential fatty acids from Linolenic and Linoleic acids in breast milk. This is one of the reasons why human breast milk is the best for babies.

Oily fish such as herrings, mackerel, etc contain EFAs called Omega 3 and Omega 6. Omega 3 may help to lower cholesterol and prevent blood clots. That is why it is advisable to consume two portions of oily fish per week. 
LIPID COMPOUNDS

i) Phospholipids 
These are composed of one unit of glycerol to which two fatty acid units are attached. The remaining link is taken up by a phosphate radical. Phospholipids are connected with the absorption and utilization of digested fat in the body. They are useful emulsifiers. Lecithin is an example of a phospholipid and it is a very good emulsifier found in the egg yolk.

ii) Steroids or sterols 

They have a high molecular weight and form hard fats. Cholesterol is an example of a steroid and it causes hardening and blockage of the coronary arteries. It also causes gall stones. Vitamin D is also derived from a steroid. The hormones progesterone and testosterone are also steroids.
PROPERTIES OF LIPIDS
i) Effect of heat on lipids 

a) Smoke point 

This is a point reached when a fat is heated beyond normal frying temperatures (175oC – 195oC) and a blue haze is given off showing that glycerol is separating from the fatty acid leading to decomposition.

Fats reach the smoke point at a lower temperature than oils. Impurities also lower the smoke point and that is why oils and fats which have been used many times without straining will have a lower smoke point than normal.

Frequent over heating causes the partial hydrogenation of cooking oils and some unsaturated fatty acids link up with hydrogen, causing the oil to thicken.

Overheating also causes dehydration and glycerol further decomposes into acrolein, a substance with a characteristic burnt smell.
b) Flash point

This is a point reached when lipids reach extremely high temperature and an inflammable vapor rises from them which will spontaneously ignite on continuous heating (320oc – 330oC). Flash point for fats is 10oC to 15oC lower than that of oils.
c) Melting point 

Lipids melt when heated or exposed to some kind of warmth. The higher the degree of saturation, the higher the melting point of a lipid. Hard fats have a high melting point while unsaturated oils have a low melting point.
ii) Solubility 

Lipids are insoluble in water but will dissolve in organic solvents such as benzene.

iii) Emulsions 

Lipids form colloidal solutions with water and these are commonly called emulsions. An emulsion is formed when two liquids which are insoluble in each other are forced to disperse (mix) in one another.

When oil is mixed in water or another medium such as vinegar, an oil in water (o/w) emulsion will be formed. If the greater proportion of the emulsion is lipid such as better, a water in oil (w/o) emulsion will be formed.
Oil will not dissolve in water because of the surface tension of water. However, if emulsifiers are added, they reduce the surface tension of water and a more permanent emulsion will be formed. Emulsifiers have the ability to bind to water as well binding to the lipid. Therefore the emulsifier holds both of them together at their interface. Examples of naturally occurring emulsifiers include;

	S/NO
	Name of emulsifier 
	Source 

	1.
	Lecithin 
	Egg yolk

	2.
	Protein gluten 
	Flour 

	3.
	Casein 
	Milk 


iv) Hydrolysis 

This occurs when triglycerides (lipids) react with water to form glycerol and fatty acids. This process is used commercially for rendering down animal fat by heating them under pressure.

v) Saponification 

This is the process of making soap. When a lipid molecule is hydrolyzed (reacted) with an alkali, salts of the fatty acid called soaps and glycerol are produced. The reaction is quickened by boiling.

vi) Plasticity 

This is the ability of lipids such as butter or margarine which have a definite shape and structure to be soft spreadable and to respond to pressure and friction like during creaming or rubbing-in of cakes.

These fats do not melt at a fixed temperature but over a range of temperatures, because they contain a mixture of triglycerides. Some are solids while others are liquids at room temperature. The solid lipids form a lattice structure of small crystals which are surrounded by liquid triglycerides. This enables the crystals to move about slightly, giving them a plastic or pliable texture.

As the fats are heated, the solid structure gradually breaks down, the fat becomes softer and more plastic until eventually it melts and flows. This is important in cake and pastry making, enabling a single fat to have good creaming, spreading and shortening qualities.
vii) Rancidity 

This is the staling or spoilage of a lipid whereby it develops unpleasant color, odor, flavor and taste.

Types of Rancidity

a) Hydrolytic Rancidity

This occurs when the moisture present in some fats causes hydrolysis of the lipid molecule and the glycerol separates from the fatty acids. It is more rapid when enzymes and microorganisms are present. 

b) Oxidative Rancidity
This occurs when unsaturated fatty acids in the lipid molecule react with oxygen. It is the most common type of lipid spoilage.

Unsaturated oils     + oxygen          
Oxyns 

The resulting oxyns produce the characteristic unpleasant taste and smell of stale fats. Heat and light speed up this spoilage reaction. That is why lipids must be stored in a cool, dark place such as a refrigerator.

Anti-oxidants prevent oxidative rancidity because they react with any available oxygen in the food during storage. Vegetable oils are most resistant to spoilage, followed by animal fats and lastly marine oils which are most susceptible to spoilage.
Off flavors may develop due to the tendency of fats and oils to absorb flavors and odors e.g butter stored unwrapped in a refrigerator would absorb the flavor of fish or onions next to it.
viii) Hydrogenation
This is a chemical process whereby unsaturated oils are converted into solid fats by forcing hydrogen gas through them. The unsaturated carbon atoms take up the hydrogen and become ‘saturated’.

Unsaturated oil      + Hydrogen       
nickel 
      Saturated fat 

BIOLOGICAL FUNCTIONS OF FATS

i) Lipids supply large amounts of heat and energy. It is the body’s most concentrated source 
of fuel but it may not be the best.

        ii). Fat is stored as a fuel reserve in the adipose tissue beneath the skin. This helps to 
             insulate and protect the body.

       iii). Fat is stored around certain delicate organs e.g nerves and kidneys to protect them from 

              damage.

      iv). Lipids acts as vehicles for fat soluble vitamins; A, D, E, and K

       v). since the body cannot synthesize certain fatty acids, these EFAs are considered necessary 
             for general health
       vi). Lipids slow down the action of the stomach, delaying the feeling of hunger
viii) Lipids form part of the  structure of cell membranes throughout  the body, most 
especially in the Brain.

EFFECTS OF LIPID DEFICIENCY

i) Fat deficiency alone has no particular symptoms but if the total intake of energy foods is 
too little, there will be weight loss progressing into starvation.

ii) A deficiency of Essential Fatty Acids is unlikely because they are widely distributed in 
food. If it occurs, it may cause general debility and a buildup of cholesterol in blood.

iii) Symptoms of fat-soluble vitamin deficiency may occur when there is a restricted intake 
of fat.

      USES OF FATS IN COOKERY
i) Frying

This is one of the quickest methods of cooking because the fat can rise to a very high temperature without boiling or decomposing.
ii) Shortening 

When fat is rubbed into flour, it should put a waterproof layer on the grains of flour. Fats which do this are said to have good shortening properties which result into crisp, brittle pastry. Hard margarines, lard and oil are very satisfactory.

iii) Creaming

Fat for creamed mixtures should be soft and easy to cream. During creaming, the fat and sugar become emulsified and entrap air, making the cake light. The best fat for creaming is margarine because it creams readily and has a good flavor. 

iv) Flavoring 

The use of fat in plain breads and scone mixtures improves the flavor of such products.
v) Anti- staling

The keeping qualities of cakes and breads are improved by fats 

vi) Vitamins

Fats especially margarines and butter introduces vitamins A and D to dishes in which they are used.

vii) Greasing 

Fats are used for greasing baking tins such that baked products do not stick on them after the baking process.

DIETETIC VALUE OF FATS AND OILS

Fats are useful in the diet of those involved in strenuous work. Sedentary workers should restrict their intake of fats in order to avoid obesity. Those on low calorie diets should not reduce their intake of fats completely because fats also provide other nutrients like vitamins A and D.

STORAGE OF FATS

Fats such as butter, margarine and cooking fats should be stored in a refrigerator. Fats keep longer if stored in a freezer. Avoid bulk buying because fats go rancid quickly. Always keep fats covered because they readily absorb odors from other foods near them.

Exposure to air will cause oxidation and quicken rancidity. Oils should keep for six months if stored in a stoppered bottle in a cool, dark place. Too cold a temperature may cause the oil to crystalize or solidify.

 DIETARY PROBLEMS OF LIPIDS

i) Overindulgence in fatty foods or foods cooked I fat may lead to obesity.
ii) Animal fats are often difficult to digest except milk and eggs where fat is dispersed in a 
fine emulsion.
iii) Saturated fats are thought to make cholesterol accumulate in the coronary arteries, 
causing arteriosclerosis. 

DIGESTION OF LIPIDS

Lipid pass through the mouth and oesophagus, chemically unchanged. In the stomach, fats are melted and the food is physically broken down to a liquid called chyme.

In the small intestines, lipids are emulsified by the combined action of bile and lipase. Lipase is the lipid splitting enzyme present in the pancreatic juice. Lipase and bile break down lipids into fatty acids and glycerol.
In this form, they pass through the intestinal wall into the lacteals, are converted back into fat and are conveyed by the lymph system to the general circulation of blood.

Most of the fat is oxidized to supply heat and energy. The remainder is stored as adipose tissue beneath the skin.

ANIMAL FATS

The following are the common examples of animal fats known;

i) Suet 

This is beef fat which is trimmed and cleaned. It is obtained from around the kidneys of an animal. It is hard fat and cannot be rubbed into flour or creamed. It is added by chopping and stirring into a mixture. Suet is saturated fat and contains stearic acid and palmitic acid. It is slow to melt and highly indigestible.
ii) Lard

This is pure white fat which is rendered down from pig fat. The best lard is obtained from fatty tissues surrounding the kidney and intestines. Pure lard has no flavor and has good shortening properties. This makes it excellent for pastry making. It is a tough plastic fat with no creaming properties. It is usually mixed with butter or margarine for cakes and pastries, to add flavor and color. It is suitable for frying because it does not decompose at high temperatures.
iii) Dripping
This is beef or mutton fat which has been rendered down and strained. As it has a slightly meaty flavor, it is usually used for frying and roasting or for making pastry to cover meat pies. It gives a good flavor when used to sauté meat and vegetables for brown soups and stews. It is very ideal for gravy making.   

iv) Butter 

Butter is composed of milk fat, casein, lactose, water and mineral matter. It contains a saturated fatty acid called butyric acid and this gives butter its flavor. However, butyric acid causes butter to go rancid easily because it readily separates from its glycerol.
A good butter is sweet and nutty, not excessively salty, and is free from oiliness, acidity, and excessive moisture. Butter has good creaming and shortening properties. It adds flavor to cakes, biscuits and pastry. Since butter burns easily, it is not ideal for frying. It also forms a white scum when heated to high temperatures. It has a very high cholesterol content.
v) Cream, cheese, eggs and milk

These foods are rich in animal fats which are high in saturated fatty acids.

vi) Marine or fish oils

These contain unsaturated fatty acids and are sometimes used in the manufacture of margarine. Whale oil, after deodorization and hydrogenation, is used in the manufacture of some cake margarines.

VEGETABLE FATS

Many vegetables, particularly nuts, have large amounts of oil deposited in their tissues. Unlike animal fats which mainly contain saturated fatty acids, most vegetable fats are rich sources of unsaturated fatty acids. For example olives, ground nuts, peanuts, soya beans, sunflower seeds, palm kernels, maize, tea seeds, cotton seeds, sesame seeds, etc.
Olives, palm, soya, corn and sun flower oils particularly contain high proportion of unsaturated fatty acids. Coconut oil is an exception because it has more saturated fatty acids than unsaturated fatty acids.

High consumption of PUFAs is said to reduce cholesterol levels in the blood. These unsaturated fats are usually more expensive than saturated fats, but they are less likely to cling to food. Therefore, food cooked using Poly Unsaturated Fats will be crispy, non- greasy and healthier to eat.

COOKING OILS

i) Olive oil

It is got from crushed olives. It mainly contains oleic acid. It is the most expensive oil used in the kitchen. It has a good flavor and is mainly used to make salad dressings.

ii) Corn oil

It is extracted from maize and is excellent for frying.

iii) Soya bean oil  
It is cheap and plentiful. It is used in the manufacture of margarine and other cooking fats.

iv) Ground nut oil

It is high in PUFAs, and is also used in the manufacture of margarine and other cooking fats.

v) Sunflower seed oil

It is high in PUFAs. It is suitable for use in salads.
vi) Walnut, coconut and almond oils

These are very expensive and are not usually used for cooking in Uganda.

COOKING FATS

These are made from vegetable oils which have been hydrogenated (hardened), and air is often incorporated to lighten them. They are white or slightly colored, have little flavor. The best example of a hydrogenated cooking fat is margarine.
MARGARINE

It is a cheap substitute for butter. It is made from a blend of oils, usually ground nut, soya, palm and marine oils such as whale oils.
Composition of Margarine

It has much the same energy value as butter. It contains vitamins A & D and if it has a high unsaturated glyceride content, it is considered healthier than butter. However, most oils in margarine are saturated because of the hydrogenation process.
Types of Margarine

i) Table Margarine

It creams well and is suitable for cake making especially creamed cakes. It can also be used in short pastry and in sauces. It is unsuitable for frying because it separates and burns easily.
ii) Luxury margarine 

It spreads easily. Used in ‘all-in-one’ recipes. It is unsuitable for frying because it has a high water content.

iii) Slimming spreads

They are useful in low calorie diets but are unsuitable for frying or cooking.

iv) High Poly Unsaturate Margarines

Many people use this because it is thought to lower the cholesterol level in blood due to the presence of PUFAs.

v) Pastry margarine 

It contains a high percentage of hydrogenated oils or animal fats to give it the very hard plastic texture which is ideal for pastry making, especially when making Puff pastry. It contains less water and does not blend easily.

vi) High – ratio margarines 

These are blended with an emulsifier so that they can be used with abnormally high ratios of sugar and water to produce satisfactory cakes. This makes them more economical than ordinary margarines.

 Manufacture of margarine

It occurs in stages ass explained below;

a) Extraction 

The seeds and nuts are cleaned, crushed and heated slightly to remove the oil. Solvents may be used to assist in the extraction of oil from the seeds

b) Refining 

Caustic soda is used to neutralize the crude oil. It is then bleached and filtered. Steam is passed through it to remove strong flavors.

c) Hydrogenation

Hydrogen gas is forced through the unsaturated oils in the presence of nickel as a catalyst. This transforms the unsaturated fatty acids into saturated fatty acids, thus hardening the oils.
d) Blending and addition of additives
Cultured skimmed milk, salt, colorings, vitamin A and D blended in at this stage. Additives such as emulsifiers are mixed and then fed into the votator machine. 

e) Churning and cooling 

The votator machine has the effect of churning and cooling the margarine until it begins to crystalize and solidify.

f) Weighing
The margarine is weighed into desired sizes for the market. Common sizes are 500g tin, 1kg tin.  

g) Packing 

The weighed margarine is packed properly, leaving no exposure to light or moisture and it is taken for sale.

DIAGRAM FOR THE MANUFACTURE OF MARGARINE.

To be drawn when school resumes. 
STAY SAFE, WORK FROM HOME

WASH HANDS REGULARLY,

AVOID CROWDED PLACES,

EAT FRUITS AND VEGETABLES;

WE ARE IN THE FIGHT AGAINST COVID’19 TOGETHER.
Thank you.
