CHAPTER 4
THE NEED FOR FOOD
Living organisms require food to provide them energy for the vital activities of the body, to maintain themselves and for movement and growth. Green plants can make use of the energy from the sun through the process of photosynthesis but other organisms need food to supply their energy needs. Thus the food that organisms feed on contains a store of energy. This stored energy is called potential chemical energy.
This potential energy present in the food is converted into kinetic energy in our cells which helps us to move our skeletons and contract our muscles. However some of the energy is also lost as heat energy. 
NUTRIENTS IN FOOD
Nutrients are chemical substances found in the body which nourish the body. The nutrients may be classified into two major groups.
· Organic nutrients:
                                  They are the nutrients which are obtained from living organisms. They are compounds of carbon. Examples include: carbohydrates, fats, proteins, vitamins and dietary fibre.
· Inorganic nutrients:
                                      Inorganic nutrients include water and all the mineral salts.
We will now discuss all the nutrients n detail.
CARBOHYDRATES
Carbohydrates are organic compounds made up of the elements carbon, hydrogen and oxygen. The hydrogen and oxygen atoms are present in the same ratio as in water, i.e. 2 : 1.
The generalized formula for carbohydrates is CnH2mom. In case of sucrose (C12H22O11),    n= 12, and m is equal to eleven. Therefore hydrogen, which is equal to 2m equals 2(11)= 22.
Carbohydrates include sugars, starch, the cellulose of plant cell walls and a number of related substances.
· FUNCTIONS OF CARBOHYDRATES:
                                                Carbohydrates are needed
· As a source of energy.
· To form supporting structures, e.g. cell walls in plants.
· To be converted to other organic compounds such as amino acids and fats.
· For the formation of nucleic acids, e.g. DNA.
· To synthesise lubbricants, e.g. mucus which consits of a carbohydrate and a protein. The mucus lining the respiratory system in man traps dust particles.
· To produce the nectar in some flowers.
TYPES OF SUGAR
Sugars are sweet crytalline compounds whch dissolve readily in water. Two types of sugars can be distinguished.
· Simple sugars or monosaccharides:
There are numerous simple sugars. The most common ones are the sugars with six carbon atoms. The examples of simple sugars include glucose, fructose and galactose. These sugars only differ in structural details and have the same chemical formula. The structural difference give them their different chemical and biological properties.
Glucose is found in nearly all animals. Fructose is fond in plants but uncommon in animals. Whereas galacose, a component of milk sugar or lactose, is mainly found in mammals and rare in other organisms.
· Complex sugars or disaccharides:
These are the carbohydrates in which two molecules of simple sugars condense together. They have a more complex structure than monosaccharides. Examples include sucrose, lactose and maltose- disaccharides have a general formula of C12H22O11.  
Sucrose occurs in sugarcane stems, sweet fruis and certain storage roots. It consists of a glucose and fructose molecule combuned together. It Is not found in mammals.
Lactose is found in milk of all mammals. It is formed from glucose and galactose combined together.
Maltose is found in malted cereals and sprouting grains. It is formed from partial digestion of starch and is a combination of two glucose molecules.
 It is to be noticed here that the formation of one molecule of a complex                                           sugar requires two molecules of simple sugar molecules. Eathis results in a loss of a water molecule and such a reaction is known as a condensation reaction.
Therefore, condensation is a chemical reaction whereby two simple molecules are joined together to form a larger molecule with the removal of one molecule of water.
Whereas its reverse is hydrolysis reaction in which a water molecule is added on to split up a complex molecule into its component units is known as hydrolysis or a hydrolytic reaction.
· Polysaccharides:
A polysaccharide is made up of many monosaccharide molecules joined together. The process of condensing many similar molecules to form a large molecule is called polymerization. Starch, cellulose and glycogen are polysaccharides formed from the condensation of the glucos molecules.
           Starch is one of the most important sources of carbohydrates in food.                                      
           Starch is not formed or stored by animals. Starch can be identified by 
          The iodine test. A few drops of iodine solution added to any substance              
          Containing starch will produce a blue/black color.
          Glycogen is another polysaccharide which is also known as animal starch.                                        
 It is a storage form of carbohydrate in animals and also in fungi. In mammals, it is stored mainly in the liver and muscles. It is formed when numerous glucose molecules condense to form highly branched chains of glucose molecules.
Glycogen and starch are useful as storage materials because:
1. they are insoluble in waterso they do not change the osmotic pressure in cells.
2. they are large molecules and therefore unable to diffuse through the cell membranes.
3.  they can easily be hydrolysed to glucose when needed.
4. their molecules have compact shapes so they occupy less space than that occuied by all their constituent glucose molecules.
Cellulose is the carbohydrate which forms the greatest part of the cell walls of animals. it is inert and very few organisms can digest it. Man cannot digest it  but it forms  the bulk of undigested matter. This fibre is important to the proper functioning of the large intestine.
FATS
Fats are organic caompounds made up of he elements carbo, hydrogen and oxygen but, unlike carbohydrate, they contain much less oxygen in proportion to hydrogen.
Fats can be further split into simpler compounds by the process of hydrolysis. For example, when tristearin (beef fat) is hydrolysed by lipase, it breaks into glycerol and stearic acid.
There is no difference between oils and fats except their state. Fats are solid and oils are liquids at room temperature. A fat is said to be saturated when the fatty acids cannot take any more hydogen whereas in an unsaturated fat, the fatty acid can take one or more pairs of hydrogen atoms. Saturated fatty acid chains are straight whereas unsaturated fatty acid chains bend at the places where hydrogen can be taken in.
· FUNCTIONS OF FATS:
        FATS SERVE:
· As an efficient source and storage of energy.
· As an insulating material (abundant beneath the layers of skin) to prevent excssive heat loss.
· As a solvent for fat-soluble vitamins and many other vital substances, including sex and related hormones.
· As a means to restrict water los from the surface of the skin. The oily layer formed on the surface of the skin by the sebaceous skins constitutues of fats.
Foods that are rich in fat include: butter, cheese, fatty meat, olives, nuts, oils and many leguminous plants. Normally, humans and other mammals can manufacture their own fat requirements, thus fats are not essential in their diet. Use of fats should be less as possible and we should try to refrain from saturated fats (fats found in bodies of animals) and use unsaturated fats (vegetable fats) as much as possible as they are less risky to cause heart related diseases.
PROTEINS
Proteins are very complex organic substances containing carbon, hydrogen, oxygen and nitrogen. Sulphur and phosphorus are also often present.
Proteins are always present in protoplasm. Their molecules are the larges and most complex of all the food substances. Every protein molecule is built up from simpler compounds known as amino acids— the basic units of proteins.
There are 22 naturally occurring amino acids in plant and animal proteins. These amino acids link up with another to form long chains. When two amino acids link up, there is a removal of one molecule of water which means that proteins are formed by condensation reactions. The bond formed between any two amino adids is very strong and is known as a peptide bond. If 3 or more amino acids are linked up with peptide bonds, a polypeptide bond is formed. An average amino acid chain contains about 500 units.
One or more of such chains together form protein molecules. The amino acid chains in aprotein molecule are not straigth. They are often coiled to give proteins a special 3_d shape. The coils are held in place by weak cross_links (hydrogen bonds) which are easily broken by heat, acids and alkalis. The breaking of these cross-links causes the denaturation of protein. Now it is easily understood that why enzymes, which are made of proteins have a special active site (3_d structure) and why they are denatured over high temperatures (weak hydrogen bonds).
· PROTEIN DEFICIENCY:
                                    The deficiency of proteins in the diet of the children may lead to a disease known as kwashiorkor. Such children have swollen abdomens and their skins cracks and becomes scaly. Doctor suggests around 50-100 grams of daily intake of protein for an average adult.
· FUNCTIONS OF PROTEINS:
      Proteins are:
· Essential for synthesis of protoplasm.
· For growth and repair of worn out body cells.\
· Used for synthesis of enzymes nd hormones.
· Used for formation of antibodies to combat dieases.
· A source of energy.
VITAMINS
Vitamins are a group of chemically unrelated organic compunds required in the diet in very minute amounts. Most of the vitamins are obtained from the plants but some of them are also obtained from the tissues of other animals or are produced by microorganisms living in the gut.
Vitamins are not built in a definite pattern like carbohydrates, proteins and fats. They neither provide energy nor are they body-building food. However they are still required for normal health and development.
Vitamins can be either fat soluble or water soluble. Fat-soluble vitamins are soluble in fats and can be stored in the body fats , whereas water-soluble vitamins cannot be stored in the body and have to be therefore supplied in the daily diet.
Vitamin deficiency or excessive usage can both lead to serious diseases and therefore great consideration should be used to consume appropriate proportions of vitamins in the daily diet
SOME IMPORTANT VITAMINS
· VITAMIN D (FAT-SOLUBLE):
               Vitamin D is found in fish-liver oils, egg yolk and margarine. However,ultraviolet reys in sunlight can convert a natural substance (ergosterol) in the skin to vitamin D. it is relatively resistant to heat and oxidation. Vitamin D promotes absorption of calcium and phosphorus from the intestines. it also enables the body to use these compounds in the formation of teeth and bones. Deficiency can lead to a disease known as rickets in growing children. Diseased children have poor teeth and bone formation. The soft bones bend under body weight. In adults bones soften, which is also known as osteomalacia. Excess consumption may result in demineralizationof bones and calcification in many soft tissues.
· VITAMIN C (WATER-SOLUBLE):
            It is found abundantly in fresh citrus fruits (oranges,lemons) along with other fruits (papaya, bananas). It is also found in fresh green vegetables. It is easily destroyed by heat(cooking and canning). It is needed for he formation of intercellular substances. Such substances are found in between the cells and they hold the cells together. They are also necessary for mantaining healthy epithelial tissues. Lack of it leads to scurvy- a disease characterized by swollen, bleeding gums and loosening of the teeth, internal bleeding and painful swollen joints. Excess is excreted by the body.
· VITAMIN A:
               This is neededfor the formation of a light sensitive pigment in the retina and for mantaining healthy epithelial tissues. Rich sources include dairy products and green leafy vegetables.
· VITAMIN B COMPLEX:
              Several of it are important coenzymes in cellular respiration. Beri-beri, pellagra and anaemia are diseases caused by a lack of certain B vitamins. Yeast, liver and brain are rich sources.
WATER
Water is extremely important to survive because it is a major consttuent of protoplasm. A person can stay longer without food than without water,
· FUNCTIONS OF WATER:
       Water serves as:
· A medium in which various chemical reactions occur.
· A transporting agent for:
· Digested food substances.
· Excretory products.
· Hormones
· An essential component of:
· Lubricant found in joints.
· The digestive juices.
· Blood
Moreover, it has the following functions:
· Needed for hydrolytic reactions (digestion).
· Essential reactant in the process of photosynthesis.
· It also helps to regulate the body temperature.
MINERALS
Mineral elements are in organic salts which donot provide energy but are necessary for body functions.
We obtain minerals from other animals or plants. Some minerals are required in large amounts whereas others are required I minute amounts. The minerals which are required in large amounts include calcium, phosphorus, sodium, chlorine, potassium and iron.
