
CBSE CLASS XII ZOOLOGY
Animal Nutrition 
One mark questions with answers
Q1. Why are animal proteins called first class proteins?
Ans1. Animal proteins are called first class proteins because they supply all the amino acids required for building various proteinaceous substances.
Q2. Which is the centre for appetite or satiety?
Ans2. The hypothalamus is the satiety centre which is stimulated by decreased availability of glucose in the blood.
Q3. How is 'heart burn' caused?
Ans3. In the stomach, gastric juice mixed with food becomes a semifluid mass called chyme. Sometimes chyme is squeezed into the oesophasus, causing heartburn or hyperacidity. It is a state of extreme discomfort.
Q4. Name the bile salts found in bile juice.
Ans4. The bile salts present in bile juice are sodium taurocholate and sodium glycocholate.
Two mark questions with answers
Q1. What are the main differences with respect to symptoms between a child suffering from Kwashiorkor and another  suffering from Marasmus?
Ans1. Differences between Kwashiorkor and Marasmus are :
	KWASHIORKOR
	MARASMUS

	1. It develops in children whose diets are deficient in protein.
	1. It is due to deficiency of proteins and calories.

	2. It occurs in children between 6 months and 3 years of age.
	2. It is common in infants under 1 year of age.

	3. Subcutaneous fat is preserved.
	3. Subcutaneous fat is not preserved.

	4. There is oedema.
	4. Oedema is absent.

	5. Enlarged fatty liver.
	No fatty liver.

	6. Ribs are not very prominent.
	6. Ribs become very prominent.

	7. Lethargic.
	7. Alert and irritable.

	8. Appetite is poor.
	8. Voracious eater.

	9. A person suffering from Kwashiorkor needs adequate amount of proteins.
	9. A person suffering from Marasmus needs adequate amount of proteins, fats and carbohydrates.


Q2. How are amino acids assimilated in the human body?
Ans2. Amino acids are not stored but are taken up by the cells in connection with the synthesis of proteins. Proteins are used for growth, repair, etc. Excess amino acids can be converted into glucose and then into fat and are thus stored. This is an irreversible reaction. Amino acids can also be converted to glucose and used as fuel for the cell. During their conversion to glucose, amino acids are deaminated. The liver is the chief site for deamination, i.e., a processes by which an amino group is removed from an amino aicd resulting in the production of ammonia. The ammonia is soon converted into urea, which is filtered from the blood in the kidney.
Q3. How are fats digested in the small intestine?
Ans3. Digestion of Fats.
Almost the entire fat portion of the diet consists of triglycerides (neutral fats). Triglycerides are made up of three fatty acid moleucles and a single glycerol molecule. In fact glyceride is an ester of a glycerol compound with an acid. There  are present mono-, di-and tri-glycerides.
Lipids are fat digesting enzymes which are soluble in water, but they are not soluble in fats and oils. However, fats and oils are insoluble in water.
Saliva contains no lipase. The stomach also lacks any fat- emulsifying agent. However, the gastric juice contains weak gastric lipase which converts some fats into monoglyceriedes and fatty acids. Fat is largely digested in the small intestine. Bile salts of the bile break down fat droplets. This process is called emulsification. This increases lipase action on fat. Lipase is present in the pancreatic juice and intestinal juice. Pancreatic lipase is the principal enzyme for the digestion of fat. In addition, an intestinal lipase is also helpful in the digestion of fat. The pancreatic lipase converts emulsified fats (tryglceride fats), first into diglycerides and then into monoglycerides, releasing a fatty acid at each step. The intestinal lipase converts diglycerides into monoglycerides and fatty acids. Finally all fats are converted into fatty acids, glycerol, monoglycerides and diglycerides.
Q4. What are the different types of cells found in gastric glands?
Ans4. Gastric glands : These are numerous, microscopic, tubular glands in the wall of the stomatch. Four types of gland cells are found in the gastric glands.
a. (Peptic) (chief or zymogenic) cells are usually basal in position and secrete gastric digestive enzymes as proenzymes pepsinogen and rennin.
b. Oxyntic (parietal) cells are large and are most numerous on the side walls of the gastric glands and near their ducts. They secrete HCl and Castle's intrinsic factor.
c. Mucous cells present among other types of cells are numerous at the neck of the glands. They secrete a watery substance, the mucus, which has some protein-like material called mucin.
d. Argentaffin cells are usually more in the deeper parts of the glands which may produce somatosatation, 5-hydroxytryptamine (a powerful stimulant) and histamine.
The secretions of these cells form gastric juice with pH 2-3.7. About 2,000-3,000 ml of gastric juice is secreted per day. The gastric juice contains two proenzymes- pepsinogen (propepsin) and prorennin, and an enzyme gastric lipase, mucous and hydrochloride acid.
Three mark questions with answers
Q1. What are the different types of heterotrophic nutrition?
Ans1. Heterotrophic nutrition : Animals, fungi, some protists and many bacteria cannot manufacture their own food as they do not have chlorophyll. They depend upon autotrophs directly or indirectly. These organisms are called heterotrophs. They  take complex organic food manufactured by autotrophs and break it down or decompose it into simpler forms. Heterotrophic nutrition is of the following types :
a. Holozoic or Holotrophic Nutrition : Most of the animals take solid or liquid food through the mouth. This mode of feeding is called holozoic nnutrition. In this type of nutrition, the food is first taken into the body through an opening called mouth (ingestion). Ingested food is converted into diffusible form with the help of digestive enzymes (digestion). Digested food is subsequently absorbed into the cell (absorption) and utilized (assimilation). Undigested food is removed from the body (egestion).
b. Saprotrophic or Saprozoic Nutrition : In this type, the organism releases digestive enzymes to the surrounding medium to convert non-diffusible food into diffusible form. The organism then absorbs diffusible food through the body surface. Fungi and many bacteria are saprophytic in nutrition. The common bread mould (a fungus) converts the complex organic food materials of bread (starch) into soluble sugars with the help of starch digesting enzymes. The soluble sugars are then absorbed by the fungus. Some parasitic protists (e.g., Trypansoma) and a few invertebrates (e.g., Taenia) absorb food directly through body surface by diffusion. This mode of taking food is called saprozoic nutrition.
c. Parasitic Nutrition : In this type of nutrition, the organism, the parasite depends upon another organism, the host, for food. Many viruses, bactera, fungi and animals have this mode of nutrition. Puccinia (a fungus) is a parasite on wheat and barberry plants. Tape worm is a parasite in the human intestine.
Euglena caries on both autrotrophic and saprozoic nutrition. Such a dual mode of nutrition is called mixotrophic nutrition.
Q2. How are carbohydrates digested in our body?
Ans2. Digestion of carbohydrates : Diet of many animals including man consists of carbohydrates. Carbohydrates are of three kinds- poly saccharides, disaccharides, and monosaccharides. Polysaccharides and disaccharides are broken down to monosaccharides during the process of digestion. Starch and cellulose are polysaccharides that are present in cereal grains, potato, tubers and fruits. Sucrose (in cane sugar), maltose (in malta), and lactose (in milk) are disaccharides. Enzymes which act on carbohydrates are called carbohydrases.
a. Digestion of carbohydrates in the oral cavity.
Action of Saliva : In the oral cavity, the food is mixed with saliva. The saliva contains an enzyme called salivary amylase (also called ptyalin) which converts starch into maltose, isomaltose and small dextrins called 'limit' dextrinis.
Starch 
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Maltose + Isomaltose + 'Limit' Dextrins.
Human saliva has acidic medium. Salivary amylase is absent in the saliva of many herbivorous mammals like cows and buffaloes and predatory carnivorous mammals like lions and tigers. However, saliva of pigs contains salivary amylase.
The gastric juice does not contain carbohydrate-digesting enzyme.
b. Digestion of carbohydrates in the small intestine.
1. Action of Pancreatic Juice : The pancreatic juice contains starch digesting enzyme, called pancreatic amylase which converts starch into maltose, isomaltose and 'limit' dextrins. Starch Maltose + Isomaltose + 'Limit' Dextrins.
2. Action of Intestinal Juice : Intestinal juice contains maltase, isomaltase, sucrase, lactase and limit dextrinase which act as follows:
Maltose [image: image2.png]Maltase



Glucose.
Isomaltose [image: image3.png]isomaltase.



Glucose.
Sucrose [image: image4.png]Sucrase



Glucose + Fructose.
Lactose [image: image5.png]Lactase



Glucose + Glactose.
'Limit Dextrins' [image: image6.png]Limit Dextrinase



Glucose.
Only human beings can digest lactose present in the milk, but with advancing age, they produce little or no lactose. In such persons, the lactose of milk remains undigested and is fermented in the intestine producing gases and acids. This results in flatulence, intestinal cramps and diarrhoea. So these persons should take yoghurt ('DAHI') or curd (clotted casein) as lactose is fermented into lactic acid in them. This does not pose any digestive problem to them.
Q3. How do the different hormones regulate the gastric secretion? 
Ans3. Hormonal Regulation of Digestive Secretions :
The Following hormones regulate the digestive secretions.
a. Gastrin : It is secreted by the mucosa of the pyloric region of the stomach. It stimulates the gastric glands to release gastric juice.
b. Enterogastrone : It is secreted by the duodenal mucosa. It inhibits the secretion of gastric juice and shows gastric contraction.
c. Secretin : It is secreted by the mucosa of duodenum and jejunum. It causes the release of sodium bicarbonate in the pancreatic juice.
d. Cholecystolinin pancreozymin (CCK-P-Z) : The word cholecystokinin is derived from three roots: Chol meaning bladder and kinin meaning to remove. The word pancreozymin is derived from pancreas and zymin, which means enzyme producer.
Q4. How are nucleic acids digested in our body?
Ans4. Nucleic acids are digested in the small intestine. The enzymes which digest nucleic acids are present in the pancreatic juice and intestinal juice.
a. Pancreatic juice. It contains two enzymes; DNase and RNase, which act as follows :
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Deoxyribonucleotides.
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Ribonucleotides.
b. Intestinal Juice. It contains enzymes nucleotidase and nucleoside phosphorylase which act as under.
Nucleotides (Deoxyribosenucleotides/Ribonucleotides) [image: image9.png]Nase



Nucleosides (Deoxyribosenucleosides/Ribonucleosides) + Inorganic Phosphate.
Nucleosides (Deoxyribosenucleosides/Ribonucleosides) + Phosphate [image: image10.png]Mucleoside
phosphorylase



Nitrogenous bases (Purines/Pyrimidines) + Pentose Phosphates (Deoxyribose phosphate/Ribose phosphate).
Five mark questions with answers
Q1. Explain the process of digestion of proteins in our body.
Ans1. Digestion of proteins : Proteins are made up of amino acids. So proteins are broken down to amino acids during the process of digestion. Enzymes that hydrolyse proteins are called proteases or peptidases. Many of these enzymes are secreted in their inactive forms called proenzymes as their active forms would hydrolyse cellular and extracellular proteins of the organism itself. The inactive forms of enzymes are converted to their active forms at the sites of their action.
Saliva does not contain any protein digesting enzymes. So digestion of proteins does not occur in the oral cavity. However, saliva can denature the uncooked natural proteins such as that present in raw egg., unboiled milk or uncooked germinating seeds.
Digestion of proteins in the stomach :
Action of gastric juice : The gastric glands of the stomach secrete gastric juice. It contains hydrochloric acid, proenzymes- pepsinogen and prorennin. Hydrochloric acid maintains strongly acidic pH of about 2-3.7 in the stomach. HCl kills bacteria and other harmful organisms that may be present  along with the food. HCl converts pepsinogen and prorennin into pepsin and rennin respectively. Once pepsin is formed it changes pepsinogen into pepsin. Such an activation is called autocatalytic reaction. Pepsin and rennin are absent in invertebrates. Gastric juice is throughly mixed with food until it becomes a semifluid mass called chyme. Various reactions are summarized below :
Pepsinogen (Proenzyme) [image: image11.png]


  Pepsin.
Prorennin (Proenzyme) [image: image12.png]


Rennin.
Casein (Milk proteins) [image: image13.png]mennin



Paracasein.
Paracasein + Ca ¾¾¾ Calcium paracaseinate (curd).
Calcium paracaseinate [image: image14.png]repsin_



Peptones.
Proteins [image: image15.png]repsin_



Peptones.
Pepsin can digest even collagens of connective tissues fibres, but not keratins of horn, hair, skin, or nail.
Rennet tablets which contain rennin are extracted from calf gastric mucosa. These tablets are often used commercially for coagulating the casein of milk to curd. It is important to note that adult cows and humans do not secrete rennin. The function of rennin is then taken over by pepsin and other milk-coagulating enzymes.
Sometimes chyme is squeezed into the oesophagus. This causes burning of some cells. It is called heart burn (hyperacidity).
Q2. How are the different nutrients absorbed in our body?
Ans2. Absorption of nutrients : Absorption is the processes by which end-products of digestion, minerals, vitamins, water etc., are absorbed through the mucosa of the alimentary canal into the blood stream and lymph. Most of the nutrients are absorbed through the wall of the intestine especially the small intestine. The intestine of man and that of other vertebrates is greatly folded to increase the surface area through which absorption may occur. Many finger like projections, called villi are present in the small intestine. Each villus contains a network of blood capillaries and a network of lymph capillaries in its centre, into which the nutrients are transferred. The absorptive surface area of the epithelial cells of the intestine is increased due to the presence of countless, closely packed cylindrical projections called microvilli. The process of absorption is basically of two types- passive absorption and active absorption.
a. Passive absorption : In this type of absorption, energy is not utilized. Passive absorption occurs through simple diffusion, osmosis and facilitated diffusion.
1. In simple diffusion the nutrient is at higher concentration in the intestinal lumen than it is inside the cell. The molecules of the nutrient are small and water-soluble. Diffusion is a slow process. Various amino acids and monosaccharides are absorbed through simple diffusion. However, all the amino acids and monosaccharides are not absorbed in this way.
2. Water is partly absorbed in the small intestine and mostly in the large intestine by osmosis. This occurs when the solute concentration in the blood is higher than in the intestinal contents.
3. Fructose is absorbed by facilitated diffusion. The nutrient is carried across the cell membrane  by the carrier molecules but the latter do not use energy.
b. Active absorption : It occurs more rapidly than diffusion. Active absorption can occur even against the concentration gradient, i.e., concentration of a substance is much lower in the intestinal lumen than in the blood. Various nutrients such as amino acids, glucose, glactose, Na+ can be absorbed completely by active transport. For the active absorption of Na+ in the intestine, a mechanism of sodium pump operates in the cell membrane. By active absorption, a nutrient can be absorbed completely from the intestinal contents.
