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HKCEE
BIOLOGY

Section III

Maintenance of Life

Part 1

Food and nutrition

A. Introduction

	Key Words
	Definition

	Nutrition
	It refers to the process in which organisms obtain the nutrients required for maintaining life.

	Nutrients
	They are chemical substances which organisms need for releasing energy, for warmth, growth, repair and carry out all life processes.

Furthermore, they are used as building blocks to make molecules used to catalyze chemical reactions and to build the structure of cells, tissues and organs.

	Modes of Nutrition
	It refers to the different ways in which organisms obtain nutrients.
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B) Examples (CE Q.2)
Mucor as an example of a saprophyte

· It is a saprophytic bread mould, which is a fungus

· It is no chlorophyll and live on bread to obtain nutrients it needs

· It is made up of fine, thread-like structures called hyphae

· Hyphae penetrate into bread and release digestive enzymes

· The enzymes break down the complicated organic molecules in bread into simple, soluble molecules which are then absorbed by hyphae through diffusion and active transport as nutrients

· It is a kind of extra-cellular digestion

Importance of saprophytes:

· They are decomposers as they cause decay of dead plants and animals during nutrition.

· They are important in ecosystems as they allow essential nutrients (carbon and nitrogen) to be recycled.

Tapeworm as an example of a parasite

· they live in the intestines of mammals

· their bodies are segmented and if flat like a ribbon(up to 20 m)

· Tapeworm consists of a head, a neck and around 100 segments

· It attaches itself to the intestinal wall of the host with hooks and suckers on its head

· it grows by producing new segments at the neck region which are full of eggs
· they obtain digested food, so they have no mouth, enzymes, do not need energy

· its long flattened body provides a large surface area

· its thin body wall makes absorption of food easy
C. Carbohydrates [Section C – Section E (CE Q. 3)]
1. Introduction 

	
	Monosaccharides
	Disaccharides
	Polysaccharides

	Structure
	Simplest form of carbohydrates
	Formed by joining two monosaccharide molecules in a reaction called condensation in which a water molecule is released
	Long chains of monosaccharide molecules joined together by condensation

	Examples
	1) Glucose (grapes)

2) Fruitose (Fruit)

3) Galatose (Milk)
	1) Sucrose (Sugar)
2) Lactose (Milk)

3) Maltose
	1) Starch (in plants)

2) Glycogen(in animals)

3) cellulose (cell walls)

	features
	· In respiration, glucose is broken down to supply energy for body activities
	· glucose + glucose

    → maltose

· glucose + galactose

    → lactose

· glucose + fruitose

    → sucrose
	Polysaccharides are all made up of glucose molecules.

But in each, the glucose molecules are joined in different ways.


*****Carbohydrates are usually converted to glucose before it gives its energy to another   

     compound.

2. Sugars

	Definition
	All water-soluble carbohydrates are called sugars (most of them taste sweet, e.g. Mono & Di-saccharides

	Reducing sugars
	Some sugars react with oxygen–containing substances which removes the oxygen from them. 

e.g. All Mono & Di-saccharides except sucrose(a non-reducing sugar)

	Test for reducing sugars
	*****Benedict’s Test

They give a brick red precipitate in Benedict’s Test


3. Characteristics

	Importance
	Provides energy for metabolism(each g provides 17.1 kilojoules)

	Excess substance
	First stored as glycogen in the liver and muscles, then it may converted to fats which are stored under the skin

	Food Examples
	Rice, wheat, sugar, honey, potatoes


D. Fats

1. Introduction

	Semi-solid
	Butter, lard, margarine

	Liquid
	Fats of liquid form are called oils  e.g. Corn oil, Peanut oil, cod-liver oil


2. Characteristics

	Importance
	· Provides energy for metabolism(each g provides 38.9 kilojoules), which is more then twice that of carbohydrates

· Acts as a food reserve and stored in fat-containing tissue called adipose

· Under the skin fat(subcutaneous) → reduces heat loss

· around organs inside the body →  acts as a shock absorber to protect organs from damage 
· helps to transport fat-soluble vitamins, e.g. Vitamins A & D

	Excess substance
	Lead to a person becoming overweight

	Food Examples
	Fatty meats, nuts


E. Proteins

1. Introduction

· Proteins are made up of amino acids (totally 22 different types)

· Each of them consists of an amino group, a carboxyl group and a specific side chain which varies with each type of amino acids

2. Forming of Proteins

· When the amino group of one amino acid and the carboxyl group of another joined by condensation, a dipeptide if formed.

· Polypeptides are formed by a long chain of amino acids.

· Proteins are formed by different numbers of polypeptides.

· Human body only makes 12 common amino acids, the remaining 10 amino acids must be obtained from diet. They are called essential amino acids.

3. Characteristics

	Importance
	· Proteins are body-building food substances as they are important for growth and repair.

· They help to make up cell membranes, cytoplasm, muscles, skins, parts of almost all body structure contain proteins

	Excess substance
	· not stored by humans / plants

· broken down by the liver of animals during deamination

· urea is formed in this process and is passed out in urine

· carbon and hydrogen atoms which are left are converted to fatty acids for oxidation

· If a person does not eat enough carbohydrates, proteins may be broken down by the body to provide energy for metabolism

	Examples
	Enzymes, hormones, haemoglobin in blood , antibodies are proteins


F. Food Test for reducing sugars, starch, fats and proteins (CE Q.4)
	Test
	Process  /  Summary
	Positive results

	Benedict’s Test (reducing sugar)
	1. Mix equal volume of glucose solution and Benedict’s solution (light blue) in a test tube

2. Boil the mixture in a boiling water bath for 5 min.
	Brick-red precipitate

	Iodine Test (Starch)
	1. Put a little starch solution into a test-tube

2. Add a few drops of iodine solution (light brown) into the starch solution
	Blue-black colour turns out

	Spot Test

(Fats)
	1. Put a drop of oil onto a piece of filter paper and allow it to dry

2. Examine the filter paper in front of a lamp

(converse)

1. put a drop of absolute alcohol onto the spot

2. Examine the spot against a lamp
	Translucent greasy spot

Removal of the spot (Alcohol dissolved it)

	Emulsion Test (Fats)
	1. Put 3 cm3 of absolute alcohol into the test tube

2. Add 2 drops of oil

3. Shake the test tube

4. Add 3 cm3 of water into the mixture

5. Shake the test tube

6. Allow the contents in the tube to stand for 2 min.
	Fat droplets in a milky solution (called an emulsion)

	Biuret Test (Proteins)
	1. Mix 1 cm3 of egg white solution and a few drops of sodium hydroxide solution in a test tube

2. Shake the tube gently

3. Add 1% copper (II) sulphate solution (blue) into the mixture drop by drop

4. Shake the test tube after each addition
	A violet colour turns out


G. Detecting Vitamin C by the DCPIP Test (CE Q.5)
	Test
	Process  /  Summary
	Positive results

	Presence of vitamin C
	1. Use a syringe without a needle to put 1 cm3 of DCPIP solution(blue) into a test-tube

2. Add 0.02% vitamin C solution drop by drop to the DCPIP solution

3. Record the amount of vitamin C solution added
	Vita. C solution decolourized  DCPIP solution from blue to colourless

	Effect of heating on Vitamin C
	1. Boil a test tube of 5 cm3 of vitamin C solution in a boiling water bath for 5 minutes

2. Allow the tube to cool in a beaker of cold water

3. Repeat step A + record
	Same as A

	Concentration of vitamin C in food samples
	1. Prepare some fresh fruit juice/vegetable juice OR Crush and grind small pieces of fresh fruit/   

   vegetables in a molar with 20 cm3 of water

2. Filter the juice(filtration)

3. Repeat Step A + record
	The less juice use to decolourize the same volume of DCPIP solution, the more vitamin C the juice contains


H. Vitamins [Section H to Section K (CE Q.6)]
· Vitamins are organic substances needed in small amount

· There are many types of vitamins: e.g. Vitamin A, C & D

	
	Food sources
	Functions/ deficiency diseases

	Vitamin A

(fat-soluble)
	· fish-liver oil 

· green vegetables

· carrot

· pumpkin
	· for the formation of a pigment for night vision

   night blindness
· protects the eye surface

   thickening and drying up of the cornea of the eyes
· keeps the lining of the gut, respiratory system and skin healthy

   easy infection of the lining of the respiratory system

	Vitamin C

(water-soluble)
	· green vegetables

· citrus fruit
	· Heals wounds quickly

   scurvy

· Keeps gum, teeth and skin healthy

	Vitamin D

(fat-soluble)
	· fish-liver oil

· milk

· cheese

· egg yolk
	· Enhance the uptake of calcium and phosphorus from blood to cells

· For the formation of strong bones and teeth

   Rickets

   soft teeth


I. Minerals

· Minerals provide the elements we need for health

· They are important in regulating metabolism and building body structures

	
	Food sources
	Functions/ deficiency diseases

	Calcium
	· fish

· milk

· cheese
	· muscle contraction

· blood clotting

· formation of bones and teeth

   rickets

	Iron
	· beef

· green vegetables

· eggs

· liver

· whole grains
	· formation of haemoglobin

   anaemia


J. Water

· Water is a vital food substance

functions:

1. acts as a solvent and dissolves chemicals in the body

2. provides solutions so that chemical reactions can happen

3. as a result, substances can be transported around the body

4. regulate body temperature

5. waste products and poisons are diluted by water, thus reducing harms

When do we lose water?

We lose water when we breathe, sweat, urinate and egest faeces from our body

How can we replace the loss of water?

Take in drinks and fruits.

K. Dietary fibre

· comes from the cell walls of plants, i.e. the cellulose of plants

· humans have no enzymes to digest dietary fibre

	Food sources
	Functions/ deficiency diseases

	· vegetables

· fruits

· cereals

(plant food only)
	1. holds a lot of water

2. faeces remain soft and can be easily passed out of the body

3. provides bulk for the intestinal muscle to push against

4. stimulates peristalsis and prevents constipation


L. Balanced diet (CE Q.7)
· A balanced diet is a diet which contains all the food substances and in the right amounts

	Functions
	Deficiency diseases

	Maintains good health
	Eating too little = deficiency diseases/thin and unhealthy body

	Provides right amount of energy for body activity
	Eating too much / bias towards certain foods

= unhealthy / weight gain or even obesity


1. Amount of each food substance we need varies according to: (CE Q.8)
age, sex, body size, occupation, physical activity

Examples:

a) A growing child needs more proteins than an old woman who is no longer growing

  (for the growth of bones and teeth)

b) A pregnant woman needs more proteins, carbohydrate, minerals and vitamins

  (for the supply of food for the woman and the baby)

c) Most people who go out in the sun do not need Vitamin D in their diet, but children in temperate 

  countries, and people do not go outside, are recommended to take up vitamin D every day

d) Iron requirements are large for woman whose menstrual bleeding is heavy
2. Food substances that supply energy:

Carbohydrates, fats, proteins

M. Tooth decay and its prevention

Definition:

Tooth decay (dental caries) is the damage to our teeth caused by the chemical actions of bacteria in plaque.

Plaque:

· It is a sticky film on the teeth surface containing dissolved food(sugary food) and bacteria.

· It is easily removed by brushing and can be felt by the tongue.

Process of Tooth Decay: (CE Q.9)
1. If the plaque is not removed, bacteria act on sugar and starch in the plaque to produce acid.

2. The acid then begins to dissolve the enamel and makes small holes (cavities) in the teeth.

3. When the hole gets larger, it may eventually reach the dentine and then the pulp cavity.

4. Eventually, the pulp is destroyed.

5. The acid and other substances in the mouth will irritate the nerves and cause pain.

Treatments:

· If the tooth decay is not too serious, the decayed area can be drilled out and replaced by a filling.

· For replacing a large part of a tooth, a false crown is required.

· Otherwise, the tooth may have to be removed and replaced by a false tooth.

Preventive Measures: (CE Q.10)
1. Use a good brush with bristles that are not too hard or sharp to brush the teeth.

2. Use dental disclosing agents which stain the plaque red or blue.

3. Use toothpaste that contains fluorides and enough abrasives.

4. Use dental floss to clean out plaque in the spaces between teeth where toothbrushes cannot reach.

5. Avoid eating too much sugary or hard food.

6. Seek for dental check (twice a year)

N. Importance of Digestion (CE Q.11)
Definition:

It is the broken down of food by teeth, stomach and digestive enzymes in the duodenum and ileum which consists of physical digestion and chemical digestion.
Reasons for the need of digestion:

· solid organic food taken in by mammals are large in size

· food has to be broken down into small soluble molecules before it can pass through the selectively permeable alimentary canal wall to the blood for later use

Physical Digestion

· It is the breaking down of food into smaller pieces by physical actions. 

· The chemical structure of the food does not change.

· It increases the surface area of food, thus makes chemical digestion faster.

Chemical Digestion

· It is the breaking down of large food molecules into smaller molecules by digestive enzymes secreted by the body.

· The chemical structure of the food is changed.

O. Process of digestion (CE Q.12)
	
	Digestion

	Mouth
	· food is chewed into small pieces by the teeth

· it is then mixed with saliva (secreted by the salivary glands)

· the digested food is shaped into a bolus by the tongue and swallowed down the oesophagus

· saliva consists of three substances:
1. salivary amylase      starch   →  maltose
2. mucus lubricates and moistens the food, making it easier to chew and swallow
3. water dissolves soluble materials in the food

	Stomach
	· the cardiac sphincter (entrance) controls the entry of food and usually prevents back flow of food into the oesophagus and the mouth

· the pyloric sphincter controls the exit of food from the stomach to the duodenum, only opens when the digested food is small enough t o pass through, holds food in the stomach until it is prepared for the next stage of digestion

· food is churned up, mixed with gastric juice and digested into a semi-solid paste called chyme.

· gastric juice(produced by gastric glands) contains proteases and hydrochloric acid

1. proteases          proteins   →   peptides

2. enzyme           makes soluble proteins into a solid
(allows them to stay longer in the stomach for the proteases to act on, important for          

young mammals who feed mainly on milk)

3.  hydrochloric acid    kill bacteria, provides a highly acidic juice for the proteases to      

                     work properly.

· The stomach wall produces mucus to cover its surface to protect the stomach from being digested by the enzymes in the gastric juice and damaged by its own hydrochloric acid

· otherwise, stomach ulcers may occur

	Duodenum
	· food released into the duodenum is acted by three digestive juices

1. Pancreatic Juice

· released by pancreas and consists of carbohydrases(e.g. amylase), proteases and lipase

· carbohydrases        starch    →    maltose

· proteases            proteins  →    peptides

· lipase               fats     →    glycerol and fatty acids 

2. Bile

· it is a yellow/green liquid produced by the liver, stored in gall bladder

· releases into the duodenum through the bile duct when the chyme arrive

· consists of sodium hydrogencarbonate, bile salts and bile pigments

· sodium hydrogencarbonate

   -alkaline

   -neutralizes the acidic chime 

   -provides an alkaline solution for enzymes from the pancreas work best

· bile salts

   -emulsifies fats into fatty droplets

   -prevents fat droplets from forming fats molecules again

   -reduces surface tension 

   -increases the surface area for the lipases to act on
   -make the chemical digestion of fats faster
· bile pigments

   -the coloured parts of biles

   -formed by the breaking down of haemoglobin from dead blood cells in the liver
   -no function in digestion

3. Intestinal Juice

· released by glands in the wall of the duodenum and ileum

· consists of carbohydrases and proteases

carbohydrases  maltose, sucrose and lactose → monosaccharides (e.g. glucose)

proteases                      peptides → amino acids

· Digestion of fats is almost complete inside the duodenum

	Ileum
	· receives intestinal juice released from glands in the ileum wall

· Food in the small intestine is in a semi-liquid state called chyle

	Caecum, Large intestine
	· in omnivores and carnivores, the caecum is reduced in size

· colon does not secrete any enzymes

· in herbivores, caecum and colon are enlarged

· contain micro-organisms which secrete cellulase to digest cellulose (cannot produce by their own)
· take place in the appendix and the caecum
Importance of eating faeces by the herbivores (e.g. rabbits)

· Digestion of cellulose is only partly digested within the time available.

· The digested products cannot be efficiently absorbed by the large intestine.

· Rabbits eat their own faeces to increase the gain of useful substances.

· This allows the food materials to go through the alimentary canal for a second time and then the simple sugars are absorbed by the small intestine.


P. Composition and features of digestive juices (CE Q.13)
	Digestive Juice
	Glands (Production)
	Site of action
	contents
	Enzyme
	pH value
	Reaction

	Saliva
	Salivary glands
	Mouth
	Enzyme, water, mucus
	Salivary amylase
	6.5-7.5
	Starch→

maltose

	Gastric Juice
	Gastric glands
	Stomach
	Enzymes, hydrochloric acid
	Protease
	2.0
	Protein→

peptides

	Pancreatic Juice
	Pancreas
	Duodenum
	Enzymes,

Sodium hydrogen-

carbonate
	Amylase,

Proteases,

Lipase
	7.0
	Starch→

Maltose

Proteins→
Peptides and amino acids

Fats→

fatty acids and glycerol

	Bile
	Liver
	Duodenum
	Sodium hydrogen-

Carbonate, bile salts, pigments
	-----
	7.6-8.6
	Fats→

 fat droplets

	Intestinal Juice
	Intestinal gland
	Duodenum and Ileum
	Enzymes
	Carbo-

hydrases,

proteases
	8.5
	Maltose,

Sucrose,

Lactose→

Monosac.

Peptides→

amino acids


Q. Absorption 

It is the movement of useful nutrients from the lumen of the alimentary canal into the body fluids.

· Food molecules are absorbed by diffusion or active transport.

· Diffusion occurs through the intestinal epithelium of the small intestine into the blood in capillaries surrounding the alimentary canal.

· Absorption of amino acids and glucose are done by active transport.

· Absorption begins in the duodenum but takes place mainly in the ileum.

· In duodenum, some fully digested small molecules such as glucose are absorbed.

· The colon can absorb minerals and fatty acids produced by bacteria action.

· The large intestine also absorbs some water.

Villi (CE Q.14)
· they are finger-like structures on the inner surface of the ileum.

· they increases the surface area for absorption

· they have a thin epithelium which is one cell thick 

    = distance of the diffusion of food substances is short, more efficient

· has a lacteal and a dense network of blood capillaries = efficient absorption

Routes of absorbed food (CE Q.15)
	Simple sugars/ amino acids
	1. pass into the capillaries of the villi

2. carried to the liver through the hepatic portal vein

(a large blood vessel which carries all the blood from the intestine to the liver, where some of the nutrients are stored/converted)

3. When the nutrients are released from the liver, they are carried 

  via the hepatic vein and other large veins to the heart 

4. Then they enter the blood circulation to all parts of the body

	Fatty acids and glycerol
	1. pass through the epithelium of the villa

2. join together again to from fat molecules

3. the molecules then entered the lacteal

4. they passed into the main lymph vessels

5. eventually passed into the blood stream near the heart

6. transported to all parts of the body and into the blood circulation


Absorption of other substances and water

· minerals and water-soluble vitamins are absorbed into the capillaries of the villi by diffusion

R. It is the uptake and use of food molecules by body cells (reason for nutrition) (CE Q.16)
	Food substance
	Functions

	Glucose
	· releasing energy during respiration

· stored as glycogen in the liver/muscles (limited amount)

· converted to fat and stored under the skin (unlimited)
	Energy

storage

excess

	Fat
	· releasing energy during respiration

· stored under the skin/around organs

· build up body tissues(cell membrane)
	energy

storage

storage

	Amino Acids
	· releasing energy during respiration

· build up body tissues (growth and repair)

· deamination
	Energy

storage

excess


S. The role of liver in assimilation (Q. 17)
1. Regulates the blood glucose level / blood sugar level

   After a meal, bgl. increase.


Liver converts the excess glucose into glycogen.

   In between meals, bgl. decreases.
    Liver changes stored glycogen back to glucose.

2. Stores Glycogen

3. Stores iron and vitamins

   stores the iron and bile from the broken red blood cells for later use.

4. Breaks down excess amino acids (deamination)

T. Egestion (CE Q.18)
· It is the process of pushing out undigested and unwanted materials from the alimentary canal.

· Faeces (semi-solid) are temporarily stored in the rectum.

· Faeces contain undigested materials, such as dietary fibre, secretions from the alimentary canal, bacteria, dead cells and a small amount of water.
· The rectum opens from the body through the anus.

· At the anus, there is a ring of muscles called the anal sphincter.

· The sphincter will relax and the muscles of rectum will contract to push out the faeces through the anus.
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U) The nature of photosynthesis

· In photosynthesis, autotrophs make use of light, carbon dioxide and water to produce everything they need.

· Photosynthesis is an anabolic (synthetic) process.

· Green plants absorb light energy to make carbohydrates from carbon dioxide and water.

· Oxygen is released as a by-product.

· Photosynthesis takes place in chloroplasts, thus only plant cells containing chloroplasts can carry out it. 

· In light, chlorophyll absorbs light energy to drive the reactions to produce carbohydrates.

· Photosynthesis is a change of light energy into chemical energy contained in the carbohydrates products.
V) The process of photosynthesis
· Photosynthesis consists of light reactions and dark reactions.

Light reactions

· Light reactions require light.

· Chlorophyll absorbs light to break water molecules into hydrogen and oxygen.

· The hydrogen atoms react with other molecules and are then transferred into the dark reactions.

· Oxygen is released as a gas into the air.

Dark reactions

· Dark reactions do not require light.

· All the reactions are catalyzed by enzymes.

· Hydrogen atoms produced in the light reactions combines with carbon dioxide to form carbohydrates.

· A small number of water molecules are also formed as a by-product. 

W) Transport of carbohydrate products

· Photosynthesis mainly takes place in leaves where chloroplasts are present.

· The products are then transported to other parts of the plants for metabolism.

Monocotyledonous plants
· Glucose molecules from photosynthesis dissolve and are carried away by the transporting tissues to other parts of the plants.

Dicotyledonous plants
· Glucose molecules formed are quickly built into large starch molecules.
· The starch molecules increase in among in the leaves as they are insoluble.
· Starch is always being converted to sucrose to other parts of the plant which do not carry out photosynthesis, e.g. the roots and other storage organs.
X) Assimilation of carbohydrate products in plants (CE Q.19)
	1. For energy
	· Plant cells transfer the energy stored in glucose to drive metabolic reactions.

· This enables the plant to live and grow. 

	2. For storage
	· carbohydrates are stored in different parts of the plants
products

parts

plants

forms

Sugar

fruits

grapes

Glucose

Starch grains

Stems, roots, underground storage organs

Potatoes
Fats (converted from carbohydrate)

seeds

maize

oil



	3. Conversion of carbohydrates to other substances for growth

· Glucose molecules can also be used to form cellulose which is a component of cell walls.

· Plants synthesize glycerol and fatty acids to form fats to form cell membranes and also stored as food reserve.

· Products from photosynthesis also combine with inorganic ions, e.g. nitrates and sulphates, to form amino acids. Then, the amino acids join together to make proteins such as enzymes and some organelles in plant cells.


Y) The importance of photosynthesis
1. Providing the basic food source

· It provides the food source for all organisms as most organisms have to depend directly or indirectly on green plants for food.
2. Maintaining oxygen and carbon dioxide balance

· The respiration of all animals and plants uses up oxygen.
· Burning fuels and daily human activities also uses up oxygen.

· Photosynthesis is important for releasing oxygen to replace the oxygen used up.

· Otherwise, the amount of oxygen in the atmosphere would decrease until there is not enough to allow live.

· During photosynthesis, plants take in carbon dioxide from the atmosphere which balances the increase of carbon dioxide in the atmosphere.
Z) Requirements of photosynthesis

Chemicals requirements: chlorophyll, carbon dioxide, water

Environmental requirements: light

Destarching: the removal of starch from dicotyledonous leaves by putting a plant in darkness
The structures of leaves and photosynthesis (Please refer to Book 1  P.211-213 for details)

Mineral requirements in plants

· Plants need minerals to supply necessary chemical elements for making body substances.

· Plants will suffer from deficiency diseases if they do not absorb enough minerals.
The importance of nitrogen and magnesium (CE Q.20)
	Minerals
	Uses
	Deficiency diseases
	Sources

	Nitrogen
	Making amino acids to synthesize proteins
	· poor growth

· yellowing of leaves
	Nitrate and ammonium salts in the soil

	Magnesium
	Forms part of the chlorophyll molecule (synthesis of chlorophyll)
	Yellowing of leaves (chlorophyll gives green colour)
	


The importance of chemical fertilizers in agriculture (CE Q.21)
· Minerals in the soil come from the decay of dead plants and animals.

· They are normally sufficient for plant’s needs but they are quickly used up if farmers grow many plants close together, continuously, in agriculture. 

· This removes minerals from the soil more quickly than the soil can replace them.

· Therefore, farmers use chemical fertilizers as an additional source of minerals to replace those used up by plants.

Chemical fertilizers

· They are mixtures of the necessary minerals in the correct proportions.

· The proportion depends on the type of soil, the type of plants grown and the type of crops wanted by the farmers.
Saprophytic Nutrition


organisms feed on dead organisms or non-living organic matter


They feed on soluble organic compounds so they release enzymes to digest the organic matter into small, soluble molecules outside the body, then take up the molecules into the body for use.


e.g. some plants, micro-organisms,, fungi, bacteria





Parasitic Nutrition


organisms live on or inside the body of another  organism of a different species (host) and obtain organic compounds (come from digestion, the host own body’s tissue) from them 


Parasite gains by stealing nutrients from the host, the host is harmed by losing nutrients.


e.g. animals, flowering plants, fungi, bacteria








Holozoic Nutrition


organisms take in solid organic food by feeding on other living organisms.


most substances in solid food must be broken down into small molecules before they are useful to the organism


Herbivores: plants


Carnivores:


animal


Omnivores: both





Heterotrophic Nutrition (Heterotrophs)


Organisms cannot make their own nutrients.


They have to obtain organic food from other organisms or dead organic matter.


Examples: All animals, fungi, certain non-green plants, most bacteria





Autotrophic nutrition (Autotrophs)


Organisms make their own nutrients from simple inorganic substances.


Energy is needed for nutrition as it builds up larger molecules from simple ones.


All green plants are autotrophs.


They use light energy to make glucose from carbon dioxide and water in photosynthesis.


They then synthesize all the life-chemicals they need from glucose, water and minerals


Other Examples: bacteria, some unicellular organisms which contain chlorophyll 





Modes of Nutrition (CE Q.1)





Large intestine





colon: absorbs water which has not been absorbed by       


      the small intestine





rectum: store faeces
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