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Unit overview
(Based on the National Curriculum Guidelines)

The shaded Module represents the one studied in these materials.
Unit

Code

Health and Physical
Education

Module

H1

Human Body

H2

Diseases

H3

Nutrition

H4

Human Movement

H5

Movement Skills

Symbols used in these materials.

The symbols shown in the table indicate the type of activity to be completed
while studying this module.

&
@
F
M

Read or research
Write or summarise
Activity or discussion
Safety note
First Aid procedure
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Why study this module?
The study of the digestive system, food and nutrition is very important to the
well-being of all PNG citizens. It is also important that all Primary teachers
have a thorough understanding of healthy diets and the basic needs for good
hygiene and clean drinking water.
It is only through increased awareness from an early age that there will be an
increased quality of life. Teachers need to ensure that children know and
act in a way that leads to life-long practices in healthy living.
Therefore the five topics in this module are:
1. Nutrients and food groups
2. Digestive system
3. Diet and nutritional health
4. Diseases of nutrition and digestion
5. Contamination of food and water

Objectives
At the end of this module students should be able to:
• recognise that different foods contain particular substances which
are essential for proper growth and development of humans;
• classify different foods into the important food groups;
• recognise foods that have very little nutritional value;
• describe the essential requirements of a balanced diet;
• describe foods that may contain ingredients, which can be harmful if
consumed in large quantities.
• label and describe the functions of the parts of the digestive system;
• describe the processes of digestion in the human body;
• list the changes to and uses of the essential food types during
digestion and metabolism;
• recognise the effect of some pathogenic and protozoal organisms on
the digestive tract;
• describe best practice for hygiene in handling food and water;
• understand the need for good eating habits and the relationship of
excesses to preventable diseases; and
• design teaching strategies to demonstrate good practice in hygiene
for primary students.
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1.

Nutrients and food groups

Food is anything that has a chemical composition that can provide the body
with energy and substances for growth and maintenance. Food is
metabolised to:
a)
produce heat, activity and other forms of energy;
b)

be used in the growth, maintenance, repair, and reproduction of the
body; and/or

c)

regulate the processes of energy production, growth, repair and
reproduction.
Not everything we eat or drink is food. The body does not utilize
flavourings such as saccharin and pepper. Tea affects the nervous system
and is a drug but not a food. However alcohol, although it is a drug, also
provides energy, so falls within the definition of food. Bran performs a
useful function as a laxative, but again is not food, as the body does not
absorb it. The constituents of food that are of value to the body are
proteins, carbohydrates, fats, vitamins, minerals, and water. Energy is
produced from carbohydrates, fats and proteins. Growth and repair uses
proteins, minerals and water. Control of body processes uses proteins,
minerals, vitamins, and water.
Food provides energy (kilojoules) and substances called nutrients are
needed for growth and renewal of tissues. Protein, carbohydrate, and fat
are the three major nutrient components of food. Vitamins and minerals are
found in small amounts in food but are just as important for normal function
of the body. Fibre, found only in foods from plants, is needed for a healthy
digestive system.

Energy requirements
The food eaten by humans and all other animals comes directly from green
plants. Plants, unlike animals, do not eat other living things. They make
food by means of a process called photosynthesis.
Food provides the body with energy, and with the raw materials for growth
and repair of its tissue. Energy is released from food during the chemical
reactions of respiration. The amount of energy that the body can obtain
from a food (the food’s energy value) is now measured in units called
kilojoules (kJ). Calories are no longer used in scientific work.
Protein, fat, and carbohydrate are all sources of energy (though protein is
more vital as a source of other things. Carbohydrates are the body’s main
source of energy. If too much carbohydrate food is eaten the body converts
it into fat and stores it under the skin and around various organs.
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The body requires a certain amount of energy each day to function properly
and this energy comes from food. The total amount of energy used each
day varies according to age, gender, body size, occupation, and special
conditions such as pregnancy. Ideally the food eaten each day should
supply no more and no less than the amount of energy used in that day. If,
over along period, insufficient food is eaten to supply this energy the body
uses its stored fat and then protein and soon becomes thin and unhealthy. If
excess food is eaten it is converted into fat and the body becomes
overweight (obese).
It is unhealthy to supply the body’s energy needs by eating only one type of
food, such as carbohydrate, and little else. A balanced diet is healthier: the
energy-giving foods (fats and carbohydrates) in each meal are “balanced”
by amounts of bodybuilding foods (proteins) and protective foods (vitamins
and minerals). A balanced meal consists of about one part protein,
one part fat, and four or five parts carbohydrate, and includes
vitamins and mineral-rich foods.

Food groups
There are four recognised food groups: protein, carbohydrate, fats and
fibre. As well as the food groups there are also vitamins and minerals which
are essential in a healthy diet.

Figure 1. The four major food
groups. (Source: Reader's
Digest, (1990). AMA Guide to
Medicine & Drugs)

Protein
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Protein is the basic chemical unit of the living organism. There is no
substitute for protein, for it is the only constituent of food that contains
nitrogen, essential for the growth and repair of the body. Proteins provide
the raw materials for the body's tissues and fluids. They also have certain
specialised functions. They help to maintain the chemical fluid balance in the
brain, spine and intestine, and they aid the transport of food and drugs.
Proteins are used for growth and for replacing and repairing worn out and
damaged tissues. Particularly growing children, pregnant women, and
people recovering from injuries or sickness need protein foods.
Proteins can provide 17kJ of energy per gram. Proteins are very complex
substances made from a number of chemicals called amino acids. About 20
different kinds of amino acid are found in protein food and the thousands of
different ways these can be linked up produce the many types of protein that
exist in food. A single protein molecule can contain as many as 500 amino
acid units linked together.
The two main sources of protein are from:
•

animals (meat, fish, eggs and dairy produce)

•

plants (nuts, peas and beans, grains and grain products (such as
bread, especially wholemeal), and in small quantities in many tubers
and vegetables.

Most animal proteins contain all the essential amino acids that humans need
and are called complete proteins. Vegetable proteins are more or less
incomplete. They can carry out some individual jobs in the body, but cannot
fulfil the vital task of cell repair and growth unless combined together or with
animal protein.
Most proteins are insoluble in water. Some are soluble - such as casein
(milk), and albumen (egg white) but become insoluble when heated or
beaten.
During digestion proteins are broken down into chemicals called amino
acids. There are about twenty-six amino acids but only ten of them are
essential to human health. Every type of animal protein contains all the
essential amino acids so they are called first-class proteins . No one-plant
protein contains all the essential amino acids but all of them can be obtained
by eating a wide variety of plant foods. Therefore plants are said to contain
second-class proteins .
Carbohydrates
Carbohydrates provide our main source of energy for immediate use.
Energy is used up even during sleep to keep body organs functioning. All
carbohydrates are made up from carbon, hydrogen, and oxygen. The end
Student Support Material
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product of these three elements is first sugar and then starch, which is stored
in plants for future use.
Carbohydrates play a vital role in the proper functioning of the internal
organs and the central nervous system, and in heart and muscle contraction.
Our bodies cannot manufacture carbohydrates so we get them from plants
or from animals that feed on plants. Plants synthesise carbohydrates out of
the reaction of sunlight on water and carbon dioxide. This is called
photosynthesis and it occurs in the green leaves of plants.
There are several different kinds of carbohydrates.
Sugar
There are 5 types of sugars. Glucose is the form in which fuel is
transported in the body (though, eaten, it gives energy no more quickly than
other sugars). Fructose comes from grapes, honey, and other fruits. It can
also be made out of sugar cane. Glucose converts to fructose during the
release of energy in the body.
Sucrose is a chemical combination of fructose and glucose and occurs
naturally in sugar cane. It is also present in fruit and in carrots. Sucrose
forms the common household sugar, which is available in various grades and
in crystal sizes due to different refinement processes. Lactose occurs
naturally in human and cow's milk and is not as sweet as sucrose. It is a
combination of glucose and galactose. Maltose is derived from malt and is
also produced naturally from starch when grain germinates.
Starch
Starch forms the largest part of the carbohydrate component in our food. It
is the stored food in plant seeds, intended for use in maintaining the growing
plant until it is able to feed itself by photosynthesis. Unripe fruit contains
starch that converts to sugar as the fruit ripens. Starch is composed of
complex chains linked together with glucose units. Starch is indigestible
unless it is cooked, when the starch granules swell and burst.
Glycogen
Glycogen is similar to starch. It serves the same purpose in animals as
starch does in plants, i.e., it stores fuel, in this case in the liver and muscles.
It is not found in most meat as it breaks down into glucose after the animal is
killed but horsemeat and oysters do retain it.
Cellulose
Cellulose is the compound produced in plants to give them rigidity and
strength. It is fibrous and indigestible to most animals except some insects
but it does function as roughage.
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Pectin
Pectin is present in apples, other fruits and turnips. It has no direct food
value but has the property of making jam set.
Sources of useful carbohydrates include bread, potatoes, rice, wheat,
sugar, honey, vegetables, fruit, jam, liver, milk, eggs and cheese.
Fats
Fats and oils are the body’s main stored foods. When they are eventually
respired 1 gram of fat provides 39 kJ of energy. Animal fats are more easily
digested than vegetable fats and contain more vitamin A and D. A layer of
fat under the skin helps reduce the amount of heat lost from the body in cold
weather. The fat surrounding body organs helps keep them in their correct
position. Fat is the most concentrated source of energy. Also, when stored
in the body as a layer beneath the skin and around organs, fat provides
insulation and protection for body structures. Certain fats carry the fatsoluble vitamins A, D, E, and K.
Fat contains the same three elements as carbohydrates - carbon, hydrogen
and oxygen, but combined in a different way. Chemically, fat is a
combination of fatty acids and glycerine. At normal temperatures fat can be
solid (animal fat) or liquid (vegetable and fish oil).
All fat can be made liquid on heating and solid on cooling. Fat is not soluble
in water, though it is in alcohol. During digestion fat is broken down into its
separate units and can then be mixed with water.
Fat in the diet comes from four sources.
•

Recipes (measured quantities used for cakes, desserts and biscuits)

•

Food content (natural fat content of red meat, chicken, fish, milk,
cheese and eggs)

•

Cooking (frying in lard or cooking oil)

•

Sandwiches (margarine or butter on bread)

Fibre
Fibre (cellulose) is not a nutrient but is essential for the elimination of wastes
from the bowel (faeces). It is those fibrous parts of foods which cannot be
digested. Foods high in dietary fibre are whole grain cereals and bread, fruit
and vegetables.

Water
While not strictly a nutrient, water it is the most important component of our
daily intake. We do not obtain any energy from water but it is essential for
life. We need to drink at least 8 glasses of water every day. Without water
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we would die within 3 to 4 days, (without any food we may survive for 2-4
weeks).
Water is obtained from the foods and fluids we consume. A small amount
is produced by cells during metabolism. Water is necessary for every bodily
function. Water is normally lost from the body in sweat, urine, expired air
and faeces.

F

Activity 1. Food groups

1

Conduct a survey of a local market. Estimate the total amounts of
each type of food and place all the foods in your survey into the
main food groups.

2

Survey the food available in a local store. List the foods according
to the food group to which they belong.

3

Now carry out a survey of the foods you eat. List these in a table
(left side) and list traditional foods on the right.

4

Sort the foods into four groups: rich in fat, rich in carbohydrate,
protein and mixed foods (that is, containing large amounts of two
or more types of food) by labeling as F, C, P or M.

5

List those foods which are called "junk food". Explain to your
partner why they are called "junk food".

Current foods

6

8

Traditional foods

Now compare your findings and comment on the changes in the
diet between current and traditional foods.
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Vitamins and minerals
Vitamins
Vitamins are chemicals that are essential for growth and general health. The
body needs only very small amounts of vitamins but, if they are missing from
the diet, illnesses called vitamin deficiency diseases develop. Cooking,
grating or mincing food may destroy some vitamins, e.g., Vitamin C. Some
vitamins are also diminished in food that is stored for long periods
Minerals
Humans require about fifteen different minerals in their diet. Meat, eggs,
milk green vegetables and fruit supply most of these.

F

Activity 2

Vitamins and minerals

1

Refer to the diagram shown below and Tables 1 and 2 on pages 10
(Vitamins) and 11 (Minerals).

2

Complete the missing entries in the tables by looking up
appropriate health books in the library.

3

Add any other parts/functions of the human body that require

Figure 2. The essential vitamins and minerals needed by the human body. (Source: Reader's
Digest, (1990). AMA Guide to Medicine & Drugs)
Student Support Material
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specific vitamins and minerals.
Table 1. Major Vitamins needed for growth and development.
Vitamin

Importance

Deficiency problems

Biotin
Folic acid
Niacin

Sources
•
•
•

peanuts
cauliflower
wheat germ and mushrooms

•
•

protein-rich foods
milk and eggs (contain tryptophan converted to niacin).
each food group contributes some
pantothenic acid.

•

Pantothenic
acid

Riboflavin

•
•
•

white meat (chicken, fish)
whole grain cereals.
most foods.

Thiamine

•

brewer's yeast, wheat germ, and bran
are good sources.
fish liver oil
dark green leafy vegetables
orange or yellow-orange vegetables
such as carrots
fruits such as apricots and peaches
yeast
wholemeal bread
nuts, peas and beans
liver
eggs
milk and cheese
yeast
green vegetables
liver, meat and fish
eggs
milk
citrus fruits
tomatoes and potatoes
green vegetables (broccoli)
strawberries and melon..
liver, butter, cheese, eggs and fish
obtained by the body when the skin
is exposed to sunlight.

Pyridoxine

Vitamin A

•
•

Vitamin B1

•
•

Vitamin B2

•

Keeps the skin and
bones healthy
helps prevent infection
of the nose and throat
vision in dim light.
helps the body obtain
energy from food

•
•

•
•

reduces growth
causes beriberi

enables the body to
obtain energy from food

•
•

stunted growth
cracks in skin, mouth and
inflamed tongue
damage to the cornea of
the eye.
pernicious anaemia
(failure to produce
haemoglobin)
causes beriberi or scurvy
(gums become soft, teeth
grow loose and wounds
fail to heal properly)
causes rickets (soft weak
bones, which bend under
pressure)

•
Vitamin B12

•

Vitamin C

•

Vitamin D

•
•

enables the body to form
protein and fat, and to
store carbohydrate
helps wounds to heal,
and is needed for healthy
gums and teeth

•

enables the body to
absorb calcium and
phosphorus from food.
needed to make healthy
bones and teeth

•

•

poor night vision
increases the chances of
infection of the nose and
throat.

Vitamin E
Vitamin K

•

10

needed to make blood
clot

•

can cause haemorrhage
(excessive bleeding)
whenever the skin is
broken

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•

Vegetable oils
whole grain cereals and wheat germ.
small amounts in fruits, seeds and
root vegetables
cabbage and cereals
dairy and meat products.
made by bacteria, which live inside
the digestive system

Module H3: Nutrition

Table 2. Major minerals needed for human growth and development.
Mineral

Importance

Deficiency problems

Calcium

•

Chromium

•

•

Copper

•

•

Fluoride

•

•

Iodine

•

needed by the thyroid
gland, which produces
hormones

•

Iron

•

•

Magnesium

•

makes up the large part
of the haemoglobin.
Haemoglobin is the
substance that gives
blood its red colour. It
transports oxygen to
the tissues.
needed for muscular
contra

Potassium

•

Phosphorus

•

needed for muscular
contra
forms a large part of
bones and teeth. It is
also needed for
chemical reactions of
respiration.

important part of bones
and teeth

•
•
•
•
•

dark green leafy vegetables,
soya bean products
nuts
'hard' or alkaline water supplies.
unrefined whole grain cereals.

•
•
•
•
•
•
•
•
•
•
•
•

shellfish
whole grain cereals
mushrooms.
seafood
tea
fluoridated water supplies
'iodised' table salt
dairy products
saltwater fish
bread.
Especially liver and red meat
enriched or whole grains.

•

•
•

•

•

•

•
•

Dark green leafy vegetables
alkaline water supplies (most
coastal bore water).
fruits and vegetables, especially
oranges, bananas, and potatoes
common food additive
some carbonated beverages.

A lack of iodine causes the
disease goitre, in which the
thyroid gland becomes
enlarged

•
•

Selenium

Sodium

•

Sources

•

Blood plasma is almost
1% salt. Salt is also
needed for digestion,
and to enable impulses
to pass along nerve
fibres.

Zinc

Student Support Material

Seafood best source
Amounts vary in other foods
depending on soil.
• table salt
•
processed foods - potato chips
and biscuits
• pickled, cured or smoked meats
• seafood
• vegetables.
whole grain breads and cereals.
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2.

Digestive system

The digestive system
The digestive tract forms a tube over 25 metres long, beginning in the mouth
and ending at the anus. Between these it includes the esophagus (gullet),
stomach, small intestine and large intestine.

F

Activity 3

Digestive system

1

Label the diagram of the digestive tract with the names of the main
organs.

2

Draw a table to describe the function of each organ in the eating
and digesting of food. Use the example shown below.

Organ
Stomach

Function
Churn food break
into smaller parts

Glands/secretions
Add HCl acid and
enzymes

Changes to food
Acxidify food for enzyme
action in intestine

3

Describe how the body gets rid of
materials that are not useful.

4

A person eats a meal of chicken,
kaukau, ibika, rice and pineapple.
Write a short story to describe what
happens to the different foods as they
pass through the digestive system.

Figure 3. Digestive system of the
human body. (Source:
CorelDraw 5.0)
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Digestion of food
In the mouth, food is chewed into smaller
pieces, mixed with saliva, and formed into a
rounded hall (bolus). The salivary glands are
located behind the palate, in the cheeks and in
the lower jaw (see figure 4). On swallowing,
the bolus passes down the esophagus into the
stomach.
The stomach varies in shape and size according to its
contents. Its maximum capacity is about 14 litres.
Here food is churned into even smaller pieces, mixed
with gastric juice and disinfected with hydrochloric
acid. The heat melts fat.

Figure 4. Location of salivary
Figure
of mouth.
salivary
glands4.in Location
the human
glands
in the
humanDigest,
mouth.(1990).
(Source:
(Source:
Reader's
Reader's
Digest,
(1990). AMA
Guide
AMA Guide
to Medicine
& Drugs)
to Medicine & Drugs)

From the stomach food passes into the small intestine. In the first 30 cm of
this (the duodenum), the food is mixed with pancreatic, intestinal juices and
bile from the gall bladder. From here and in the remaining 6 metres of small
intestine, most of the useful substances in food are absorbed through the
intestinal walls into the blood and lymph streams. The intestinal walls have a
very large effective surface area due to villi, which are highly folded
projections of the wall of the intestine (shown in the figure below). The
villus absorbs the food into the blood stream.

Student Support Material
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Figure 5. Food is digested in the small intestine by enzymes located in the villi.

In the 2 metre long large intestine, water is absorbed into the body, turning
the waste product into a soft solid (faeces) which is a mixture of indigestible
remnants, unabsorbed water and millions of bacteria. Finally, the faeces
pass out of the body via the anus.
Food takes from 15 hours upward to pass through the whole system. It
usually stays in the stomach 3 to 5 hours, the small intestine 421 hours, and
the large intestine (where the sequence of meals may get jumbled) 5 to 25
hours or more.
During digestion, large molecules of food are broken down into smaller
molecules, releasing nutrients that can be absorbed into the bloodstream.
Carbohydrates
Digestion of starch begins in the mouth. It continues in the stomach but the
stomach usually empties itself before this is completed. In the duodenum,
pancreatic juices break the carbohydrates down into monosaccharides,
which are then absorbed into the blood stream. However some forms of
carbohydrate (e.g., cellulose) cannot be digested, while some sugars begin
to be absorbed even in the mouth.
Fats
Digestion of fat begins in the stomach, where naturally emulsified fats are
converted into fatty acids and glycerol. Unconverted fat causes food to be
retained longer in the stomach. In the small intestine, bile emulsifies the nonemulsified fats and pancreatic juice converts them into fatty acids. These are
absorbed into the lymph vessels (70%) or the blood stream (30%). Fatsoluble vitamins are absorbed at the same time.
Proteins
Digestion of protein begins in the stomach, where proteins are broken down
into peptones. In the small intestine, the pancreatic and intestinal juices
break the peptones into amino acids. The amino acids are absorbed into
the blood stream.
Water is absorbed in the large intestine, into the lymph vessels and blood
stream.
Carbohydrate and fat are then metabolised by body cells to produce
energy. Amino acids are used by cells to repair and replace tissue cells.
Carbohydrates may also be combined with protein into cell structure. Each
metabolic process inside cells is promoted by a specific enzyme and often
requires the presence of a particular vitamin or mineral. This is why many
vitamin or mineral deficiencies present as physical signs of malnutrition.
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3.

Diet and nutritional health

To a large extent good health depends upon eating the correct amounts of
food and the correct types of food. The amount of food that a person
requires depends on the energy used each day.

Diet
A diet is the combination of food groups that you eat over a period of time,
which may be one day to one week. It is not necessary to eat every food
group every day provided the food intake over the period does include an
intake of the essential proteins, vitamins and minerals to maintain body
function and maintenance. Fat and carbohydrates are also essential to
provide daily energy needs. These energy needs may differ for children,
males and females depending on daily activity. Table 3 lists some common
foods with energy and nutrient content.
Table 3. The energy value and nutrient content of some common foods
Food

Whole wheat flour
White bread
White rice, boiled
Milk, fresh, whole
Butter, salted
Cheese, Cheddar
Steak, grilled
Tuna, canned in oil,
drained
New potatoes, boiled in
unsalted water
Peas, frozen, boiled in
unsalted water
Cabbage, boiled in
salted water
Orange
Apple, raw
White sugar
Beer*, canned
Spirits* (brandy, gin,
rum, whiskey)

Energy
kJ

Water
g/100g

Carbohydrate
g/100g

Protein
g/100g

Fat
g/100g

1,318
1,002
587
275
3,031
1,708
912
794

14
37.3
68
87.8
15.6
36
59.3
63.3

63.9
49.3
30.9
4.8
trace
0.1
0
0

12.7
8.4
2.6
3.2
0.5
25.5
27.3
27.1

2.2
1.9
1.3
3.9
81.7
34.4
12.1
9

321

80.5

17.8

1.5

0.3

291

78.3

9.7

6

0.9

75

92.5

2.5

0.8

0.6

158
199
1,680
132
919

86.1
84.5
trace

8.5
11.8
105
2.3
trace

1.1
0.4
trace
0.3
trace

0.1
0.1
0
trace
0

Values per 100 g edible portion

*Values per 100 ml.
(Source: Encyclopaedia Britannica 2001 CD ROM)
Student Support Material
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Activity 4. Comparing the nutrient in foods

Study the two bar graphs given below and answer the questions. (The
energy is given as kilocalories (kcal) which is the old unit however you are
still able to compare the energy numerically.)
1

Which food gives the highest energy per 100 gram?

2

Which food contains the greatest g/100 g of carbohydrate?

3

Which food contains the greatest g/100 g of protein?

4

Which food contains the greatest g/100 g of fat?

5

If you had a meal of 200g of meat with fat and 100g of boiled rice,
calculate the total weight of each food group consumed.

6

Comment on the nutritional value of this meal? How could you
improve this meal?

Refer to Table 3 (page 15).
7

Bread, butter, cheese and sugar are all high energy foods however
some are not good dietary choices. Compare the nutrient content
of these foods and suggest the best choice with your reasons.

8

Of all the foods listed which one would be the best source of
protein? Explain you decision.

Figure 6. Energy and nutrients in 100 gram of protein-rich (left) and carbohydrate-rich (right) foods.
(Source: King and Burgess (1992). Nutrition for Developing Countries. ALBS, Oxford Press)
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Balanced diet
It is important to eat a balanced diet so you get all the nutrients your body
needs to function properly. An unbalanced diet is one that contains too
much of one type of food (e.g., bread or rice) and not enough of another
(e.g., fruits and vegetables). A balanced diet should contain:
•

Energy-rich foods (fats, oils, and carbohydrates)

•

Body-building foods (proteins)

•

Protective foods (vitamins and minerals)

•

Fibre-rich foods

Fibre (cellulose) is not listed as a nutrient however it is essential for the
elimination of wastes from the bowel (faeces). It is those fibrous parts of
foods that cannot be digested. Foods high in dietary fibre are whole grain
cereals and bread, fruit, vegetables. Therefore it is necessary in a balanced
diet to maintain a healthy intestine and bowel.

A well-balanced diet may be followed by including foods from each of the
following food types:
1. Breads and cereals. These foods contain carbohydrates, proteins
and vitamins.
2. Meat, fish and eggs. These provide first class proteins, fats and
important vitamins.
3. Milk and dairy products. These foods provide protein, fat, and
calcium.
4. Fruit and vegetables. These provide most of the vitamins and
minerals and contain fibre.
5. Fats. These foods provide energy and absorb fat soluble vitamins.
As a general rule, we should eat:
•

mainly cereals, breads, fruit and vegetables.

•

reasonable amounts of animal products such as milk and milk
products (e.g., cheese and yoghurt), meat, fish and eggs.

•

only small amounts of fats, such as butter, ghee, oils and margarine.

•

only very small amounts of sugar, such as honey or cane sugar.

Most countries have dietary guidelines that suggest recommended daily
amounts of all nutrients. Dietary guidelines provide people with information
so they are better able to make healthy choices about food.
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Activity 5

Balanced diet

1

Research and explain to your partner why an intake of food from
each of the major food groups (a balanced diet) is important.

2

Keep a diary for one week recording the name of each food you eat
and approximately how much you eat at each meal. (You should
estimate the amount and record this in grams. See the table of
weights below to help you with this task.)

3

Check your weekly diet against a suggested balanced diet and
determine whether you need to change what you eat.

4

Now check the table given on the previous page and summarise, in
a table, your daily intake of food using the headings:

Food
5

Weight
(g)

Energy
kJ

Carbohydrate
(g)

Protein
(g)

Fat
(g)

Vitamins
name

Minerals
name

Survey the food served at the College mess. Discuss in groups
whether you think the diet is balanced? Suggest ways in which the
diet and menu could be improved.

Some foods of PNG
Starchy roots
Cassava, sweet potatoes, (Irish) potatoes and yams are easily cultivated and
are valuable as cheap sources of energy. Their nutritive value resembles that
of cereals but the protein content is lower. Protein deficiency may be
common in tropical communities in which the staple food is cassava, sweet
potatoes (kaukau) or yams.
However the (Irish) potato does provide some protein although less than
cereal. Although the quantity of protein in potatoes is only small (2 percent),
its nutritive value appears to be high
Potatoes also contain some vitamin C. Sweet potatoes contain the pigment
beta-carotene, convertible in the body into vitamin A. Cassava contains half
the protein of potatoes.
There are toxic substances in, or adjacent to, some of the starchy root foods
that have to be avoided or dealt with by careful preparation; e.g., solanine
in the green sprouts of potatoes and a cyanide compound in the leaves and
outer parts of the roots of cassava.
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Cassava
Cassava, often called manioc, is not a cereal but a tuber. However, it
replaces cereals in some areas of PNG, supplying the carbohydrate content
of the diet. The botanical name is Manihot esculenta. It is a tuberous
edible plant of the spurge family (Euphorbiaceae). The plant is native to
South America. It is cultivated throughout the tropical world for its tuberous
roots, from which cassava flour, breads, tapioca, a laundry starch and even
an alcoholic beverage are derived.
Cassava probably was first cultivated by the Maya in Yucatán. It is now
widely grown in Indonesia, Malaysia, Philippines, Thailand, parts of Africa
and many Pacific countries.
A valuable source of starch, cassava is familiar in many developed countries
in a granular form known as tapioca. Some tubers may be bitter and
contain dangerously large amounts of prussic acid. The tubers are crushed
or rasped with water and the starch is permitted to settle. Wet starch is
dried until it can be crumbled by pressing it through or sieves. This
crumbled material is subjected to a rotary motion, sometimes carried out on
canvas cloth fastened to cradle-shaped frames. Sun drying is employed in
both homes and small mills.
Fresh cassava leaves are rich in protein, calcium, and vitamins A and C.
Their prussic acid level must be reduced to safe limits by boiling; the
duration of boiling depends on the variety of the leaves.
Sweet potatoes
Sweet potatoes (Ipomoea batatas) are a food plant of the morning glory
Family (Convolvulaceae), native to tropical America and widely cultivated in
tropical and the warmer temperate climates. The sweet potato must not be
confused with the common white or Irish potato (Genus Solanum, Family
Solanaceae) or with the yam (Genus Dioscorea, Family Dioscoreaceae) to
which it is botanically unrelated.
The edible part is the much-enlarged tuberous root varying in shape. Root
colours range from white to orange and occasionally purple inside, and from
light buff to brown or rose and purplish red outside. The pulp consists
largely of starch, and orange-fleshed varieties are high in carotene. Sweet
potatoes are served as a cooked vegetable in whole or mashed form and
may be used as pie filling.
Rice
Rice is an edible starchy cereal. Roughly one-half of the world population,
including virtually all of East and Southeast Asia, is wholly dependent upon
Student Support Material
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rice as a staple food. Ninety-five (95) percent of the World's rice crop is
consumed by humans.
Rice is cooked by boiling. It is eaten alone and in a great variety of soups,
side dishes and main dishes in Oriental, Middle Eastern, and many other
cuisines.
The harvested rice kernel, known as paddy or rough rice, is enclosed by
the hull or husk. Milling usually removes both the hull and bran layers of the
kernel, and a coating of glucose and talc is sometimes applied to give the
kernel a glossy finish (polished rice).
Rice that is processed to remove only the husks, called brown rice,
contains about 8 percent protein and small amounts of fats and is a source
of thiamine, niacin, riboflavin, iron and calcium. Rice that is milled to remove
the bran as well is called white rice and is greatly diminished in nutrients.
When white rice forms a major portion of the diet, there is a risk of
beriberi, a disease resulting from a deficiency of thiamine and minerals.
Enriched rice has iron and B vitamins added to it.
Legumes (Pulses)
Peas and beans, the seeds of Fabaceae, resemble the cereals in nutritive
value but have a higher protein content and, since they are not subject to
milling, are a good source of B vitamins. They are thus a valuable
supplement to a cereal diet, especially in tropical or subtropical countries;
moreover, they, particularly the soybean, are also valued for their taste. The
soybean is especially rich in protein (38 percent) and is a major commercial
source of edible oil.

Vegetables and fruits
Vegetables and fruits all have similar nutritive properties. Because 70
percent or more of their weight is water, they provide comparatively little
energy or protein but many contain Vitamin C and carotene, two nutrients
not found in cereals.
Fresh fruits, particularly the citrus variety, and their juices are usually rich in
vitamin C but cooked vegetables are an uncertain source as this vitamin is
easily destroyed.
Vegetables and fruits contain fibre, which adds bulk to the intestinal content
and is useful in preventing constipation and other diseases of the intestinal
tract, e.g., bowel cancer.
Vegetables also provide calcium and iron but often in a form that is poorly
absorbed.
Corn
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Corn differs from other cereals in that the yellow form contains carotenoids.
The niacin in corn is in a bound form that cannot be digested and absorbed
by humans unless pretreated with lime

& Research
1

4.

Research and explain to your group the effect of cooking on some
common foods. Explain why some foods are better eaten raw.
Make a list of the foods that are better eaten raw.

Diseases of nutrition and digestion

Nutritional diseases
Dietary deficiency of essential nutrients can lead to illness. In some tropical
and subtropical countries, nutritional diseases are common where there is a
shortage or imbalance of energy food, protein foods or essential vitamins and
minerals in the diet.

Undernutrition is a condition in which there is not enough food energy as
measured in calories or kilojoules. Undernutrition usually means that not
enough total food is consumed. The main characteristics are loss of body
weight and wasting of body fat and later muscle. Severe forms are
starvation in adults and marasmus in young children. Undernutrition may be
due to a failure of the food supply, deliberate fasting or secondary to
prolonged disease. Epidemic failure of the food supply is called famine.
Malnutrition covers at least 25 different deficiency diseases resulting from
lack of one of the essential nutrients: protein, vitamins, essential fats or
nutrient elements. Kwashiorkor, rickets and iron-deficiency anaemia are
examples of the results of malnutrition. Multiple deficiencies are more likely
than single, though one type often predominates. The deficiency disorder
may be recognisable only by laboratory tests and not show characteristic
features.
Some nutritional deficiencies may also be caused by a disorder called
malabsorption, which is the inability of the body to absorb nutrients from
food or to utilise them once they have been absorbed. The lack of an
enzyme or an abnormality of the digestive tract may cause malabsorption.
Some problems of metabolism are often genetic and are not yet fully
understood. They may be caused by failure of the body to produce the
chemicals required to process nutrients for use. Malabsorption disorders
may require continued use of supplements or changes in diet. Metabolic
errors are not easily treated with supplements or drugs. Dietary changes
may be tried.
Have you heard of these dietary deficiencies in Papua New Guinea?
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Kwashiorkor and marasmus
For every child in a developing country with the severe forms of marasmus
or kwashiork there are likely to be about 10 with mild to moderate forms.
The most useful sign is a low weight for age, between 61 and 80 percent
of the norm. It has been estimated that around 2 percent of young children
in Third World countries have severe malnutrition while about 20 percent
show mild to moderate forms. Such children are not growing at their genetic
potential, and they have an increased risk of severer attacks of the common
infections of childhood (gastroenteritis, respiratory infections, measles, etc.).
Kwashiorkor is also called protein malnutrition. This is a condition caused
by severe protein deficiency. Protein malnutrition is most often encountered
in tropical and subtropical regions in which the diet is high in starch and low
in proteins. Kwashiorkor is common in young children weaned to a diet
consisting chiefly of cereal grains, cassava, plantain (banana) and sweet
potato or similar starchy foods.
Protein malnutrition in early life may lead to diseases such as cirrhosis of the
liver in adult life and may cause stunted mental development in children.
The consumption of dried skim milk has proved effective in treating
kwashiorkor. There is strong evidence that an adequate level of dietary
protein is a protection against the disease. As long-term preventive
measures health organisations have actively encouraged the development of
high-protein plant mixtures based on local food preferences and availability.
Marasmus is a form of protein-calorie malnutrition, mainly occurring
among very young children. It is characterised by growth retardation (in
weight more than in height) and progressive wasting of fat from under the
skin and muscle. Other symptoms include diarrhoea, dehydration,
behavioural changes, dry loose skin and dry brittle hair. Severe prolonged
marasmus may result in permanent mental retardation and impaired growth.
Marasmus can be treated with a high-calorie, protein-rich diet.
Vitamin and mineral deficiencies
Some nutritional disorders in developed countries usually result from poor
food choices and usually stem from the lack of a specific vitamin or mineral
such as in iron, which may cause anaemia.
Vitamins and minerals often deficient in malnourished children include
potassium, magnesium, zinc, folic acid, vitamin A, iron and others that differ
from one region (and staple diet) to another. Children, malnourished for a
long period in early childhood, are likely to grow up to be short adults.
Some researchers have linked severe malnutrition to an impairment of a
child's mental ability. Vitamin and mineral deficiencies are usually treated

22

Module H3: Nutrition

with dietary changes and/or appropriate supplements. Some deficiencies
and the associated diseases are described below.
Beriberi
Beriberi is also called Vitamin B1 deficiency. This is a nutritional disorder
caused by a deficiency of Vitamin B1 (thiamine). It is characterised by
impairment of the nerves and heart. General symptoms include loss of
appetite and overall lethargy, digestive irregularities and a feeling of
numbness and weakness in the limbs and extremities. The term beriberi is
derived from the Sinhalese word meaning "extreme weakness”. In the form
known as dry beriberi there is a gradual degeneration of the long nerves,
first of the legs and then of the arms, with associated atrophy of muscle and
loss of reflexes.
The cardiac symptoms, in both infants and adults, generally respond
promptly and dramatically to the administration of thiamine. When
neurological involvement is present, response to thiamine therapy is much
more gradual. In more severe cases, the structural damage to the nerve
cells may be irreversible.
Pernicious anaemia
Pernicious anaemia is a slow-developing disease in which the production of
red blood cells is impaired as the result of a Vitamin B12 deficiency. It is one
of many types of anaemia, a disease marked by a reduction in red blood
cells or in the oxygen-carrying substance haemoglobin found in those cells.
Vitamin B12 is necessary for red blood cells to mature properly in the bone
marrow. The Vitamin is unavailable owing to a lack of a factor, which is
responsible for the intestinal absorption of the vitamin. An absence of
hydrochloric acid in gastric secretions is also characteristic of this condition.
Vitamin B12 is not present in higher plants. It is required in the diet of all
higher animals that have been studied. It is synthesised by bacteria, fungi
and algae. The source of the vitamin in liver and other animal materials
generally appears to be microorganisms of various kinds. Microorganisms
that synthesise vitamin B12 occur in the rumen (the first stomach chamber) of
cows and sheep. From the rumen it is transferred to the muscle and other
tissues.
The human daily requirement for vitamin B12 is 3 micrograms; good dietary
sources are eggs, meat and dairy products.
Obesity
In the developed world excessive food intake leading to obesity is common.
By far the most common effect of continued over-consumption of highenergy food is obesity, a state of excess accumulation of fat in and on the
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23

Unit: Health and Physical Education

body. The preferred treatment includes reduction of food intake, altered
eating patterns and increased exercise. Obesity may also be treated with
appetite suppressants or low-energy bulk substances.
Obese persons have a reduced life expectancy and they often suffer from a
number of diseases and disabilities. Diabetes of the middle-aged (lateonset diabetes) is strongly associated with obesity. Obesity has also been
linked to the increased risk of coronary disease. Anyone with heart disease
should maintain a standard weight because obesity increases the load on the
heart.
Obesity also causes an increased load on the lower spine and the major
weight-bearing joints, the hips, knees and ankles. Obesity of the trunk may
interfere seriously with breathing and may contribute to pulmonary heart
disease. Many obese persons suffer a considerable sense of inferiority.
Misdirected attempts at weight reduction may lead to deficiency disease and
debility or even self-imposed starvation (anorexia nervosa).

F

Activity 6. Survey of packaged foods

This activity is best done in groups or pairs from the same Tok Ples.
1

Survey a local store or collect labels from food cans or packaging.

2

List the contents and nutritional information provided by the
manufacturer on the packaging. You should do this in a table.

3

Comment on the nutritional value of the selected items.

4

Review the list of minerals and vitamins in this module. Identify
possible deficiencies that might develop in a local area familiar to
you.

Diseases of the digestive system
Diseases of the digestive system range from those of the mouth to the large
intestine. Dental decay will affect the way in which food is chewed and
swallowed. Cancer of the tongue and throat may also affect eating habits.
Ulcers may cause stomach bleeding and inhibit the ability to digest some
foods. Cancer may also inflict the bowel due to bad eating habits such as
limited roughage in the diet.
Some of these diseases are preventable. Overeating (obesity) may also lead
to diseases in other organs such as the heart. Alcohol may lead to
malfunction of the liver, which in turn will affect digestive functions.
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& Research Diseases of the digestive system
1

Research in groups the diseases of the digestive system.

2

Explain the causes and effects of some of the major diseases.

3

Each group is to prepare a poster of a major digestive disease.
Describe the symptoms, methods of prevention and treatment.
(Tooth decay is also a digestive disease.)

4

Make a list of the foods that may be harmful to the digestive
system if taken in large quantities, e.g., sugar. List some of the
consequences of too great an intake of such foods.

Diabetes
In normal metabolism the cells of the body obtain energy from sugar. The
energy can only be released in the presence of a chemical called insulin,
which is produced by specialised cells in the pancreas.
Diabetes is a disease caused by the body’s inability to produce sufficient
insulin to convert sugars (glucose) into energy for the cells. Cells begin to
“starve”.
There are two major types of diabetes: Juvenile (Diabetes mellitus Type
1) and late-onset diabetes (Diabetes mellitus Type 2). Juvenile diabetes
occurs when the pancreas no longer produces insulin due to the break down
of the cells in the pancreas. The cause may be a genetic or the result of a
viral infection. This type of diabetes generally occurs in young people from
pre-teens to young adulthood. Symptoms include thirst; bad breath (like
musty apples); loss of weight and frequent urination. There is no cure for
juvenile diabetes and regular (2 to 3 times daily) insulin injections are needed
to maintain sugar and insulin levels.
Complications of heart disease, retinal damage and other circulatory
disorders are common in patients with poorly managed insulin-dependent
diabetes.
Late-onset diabetes is a major concern in Papua New Guinea and many
other Pacific Island nations. This type of diabetes is diet related. It is
commonly associated with the high-fat/high-sugar Western diet that is
adopted by Melanesian and Polynesian peoples. People who are
overweight are at greatest risk. Natural insulin production is diminished and
requires supplementation or diet modification to reduce the demand for
insulin.
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Sugar and fat are the enemies. Sugar intake has to be reduced. Foods
containing sugar are soft drinks, sweets and desserts. Insulin sufferers
should avoid these.
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5.

Contamination of food and water

There are a number of micro-organisms associated with the environment.
These are often present in small amounts in even the most hygiene
environments. When environmental conditions are ideal (that is unclean)
these organisms may multiply to large numbers.
Generally humans are tolerant and able to combat small infestations of these
organisms into the body, particularly the digestive tract. However when
large numbers are ingested the body’s defences may be overwhelmed. This
results in illnesses that may or may not require drugs to contain and
eradicate the micro-organisms.
Many travellers to developing countries are often inflicted with one or more
of these micro-organisms through contaminated water, poor hygiene or poor
food handling practices.

Contamination
To keep us healthy the food that we eat and the water that we drink must be
clean and safe. It should not contain:
•

harmful micro-organisms (bacteria, viruses or protozoans);

•

parasites (such as roundworm eggs, tapeworm cysts);

•

toxins (poisons) such as aflatoxin or the poison in bitter cassava;

•

harmful chemicals such as pesticides.

Food or water that contains any of these things is contaminated. It can
make people ill, and it is therefore unsafe to eat or drink. Some kinds of
contamination can make a person ill immediately; other kinds make a person
sick only after they have eaten or drunk the food or water for many months
or years.
Food and water that is unsafe may look dirty or smell bad, and we do not
want to eat it. But sometimes it looks clean and smells normal, so that we do
not know that it is unsafe.
Many kinds of harmful micro-organisms can contaminate food or water and
cause diarrhoea and vomiting, including dysentery, cholera, amoebiasis and
giardiasis. Others can cause typhoid fever and hepatitis. However most
micro-organisms are harmless and some are helpful, for example, the microorganisms in cheese and yoghurt.
The most harmful bacteria are those:
•

from the gut and faeces of people, especially people with diarrhoea;
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•

from the guts of animals, especially rats, mice, dogs, chickens and
sometimes cows;

•

which are harmless in small numbers but which have grown to many
millions in warm liquid or cooked food.

Toxins and harmful chemicals can cause diarrhoea and vomiting, paralysis
and even cancer. The toxin in bitter cassava can make iodine deficiency
disorders worse.
Micro-organisms that contaminate food and water
Protozoal parasites are often found in contaminated water and associated
with poor food handling practices.
Pathogenic bacteria are often associated with infectious diarrhoea and
poor sanitation. These include:
Protozoal parasites

Pathogenic bacteria

Amoebiasis (Entamoeba histolytica)

Enterobacter spp.

Cryptosporidiasis

E. coli

Giardiasis (Giardia lambia)

Klebsiella spp.

Leishmaniasis (Leischmania carried by sandflies)

Proteus sp.

Pneumocystis pneumonia (Pneumocystis carinii)

Salmonella spp.

Schistosomiasis

Shigella dysentriae
Staphylococcus aureus
Streptococcus faecalis

F

Activity 7. Parasites and pathogens

1

Use suitable references to find out more about the parasites and
bacterial pathogens in the lists above.

2

Draw a table and list each micro-organism in a table. Record your
findings in the table.
Micro-organism

Occurrence

Effect on humans

Treatment

3

What type of environment favours these micro-organisms?

4

How would you minimise the risk of contamination by these microorganisms?
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5

Design an activity for a Primary class to increase their awareness
of the relationship between micro-organisms and sickness caused by
food and water.
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Hygiene and food handling
The spread of disease is common in PNG due to poor hygiene and
sanitation practices. The problem begins with the disposal of human wastes.
As populations increase so does the risk of exposure to exposed human
excrement.
With small populations and plenty of land for toilet use, diseases were
controlled in the past. Now the pressures of land use and population
increases has led to increased levels of pathogenic bacteria and parasites in
the environment, waterways and soils.
There are two main sources of contamination: handling of food by people
who are unclean or infectious and the use of water contaminated by human
wastes or feral animals (pigs).
Food handling
Micro-organisms are carried to food by hands, flies, cockroaches, other
insects, rats, mice, chickens, and other animals, or dirty containers and
dishes.
The micro-organisms (pathogens) may originate from contaminated soil or
the faecal-oral route. For example, people with typhoid pass on the
Salmonella typhi bacteria by handling food with unclean hands. These
bacteria are present in the faeces of infected persons and are passed on if
these people handle food. Some people may also be carriers, meaning that
they are not sick but are still contagious to others.
Many pathogens are passed onto food by unclean hands. It is important
that hands are washed with soap after going to the toilet or working in the
garden. All vegetables and fruit should be thoroughly washed especially if
being eaten raw.
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Activity 8

Hygiene and food handling

1

Outline the steps needed to ensure that garden vegetables, to be
sold in the market, are not contaminated.

2

What do you think this saying tells us: “Boil it, cook it, peel it or
forget it!”

3

Discuss in groups the danger signs of unsafe food. Make a list of
these for fresh foods, dry foods, oils and fats, and canned foods.

4

Make a list of the simple rules that children should follow to remain
healthy. Explain why each of these rules is important.

5

Use the table below to develop a poster with illustrations to use in
a Grade 4 classroom to emphasise good food handling practices.

The most important ways to keep food safe and clean
Use a safe water supply if possible. If not, boil drinking water for babies for at
least 3 minutes. Boil the drinking water for the whole family if there is an epidemic of
diarrhoea or cholera in the area.
Wash your hands with soap and water before you eat or prepare food or feed a
child; especially after you pass faeces or clean a baby's bottom or touch animals or
soil.
Cook food very well so that you kill any bacteria or worms in the centre of the food.
Keep food covered especially cooked food and food for children, so that dust
cannot fall on it, and flies with bacteria on their feet cannot land on it. Covering with a
cloth may allow food to cool more quickly than covering with a plate, so bacteria
have less chance to breed.
Eat meals as soon as possible after they are cooked so that bacteria do not have
time to breed.
If you must keep cooked food for another meal cover it and keep it in a cool
place. If possible heat the food again just before you eat it. Heat it so that the centre
of the food is boiling or very hot.
Clean eating and cooking utensils very thoroughly. Wash utensils thoroughly
with soap to remove any food that bacteria could breed in. Dry them on a rack in the
sun if possible. The sun kills micro-organisms. Cover the utensils with a cloth if it is
dusty.
Use a toilet and keep it clean. If small children pass faeces on the ground, put the
faeces into the toilet and then wash your hands. Otherwise flies and other pests will
land on the faeces and get bacteria on their feet.
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Diseases of poor hygiene, water contamination and food
handling
Typhoid
Typhoid is common in PNG. It is caused by the bacteria, Salmonella typhi
and S. paratyphi A, B, C. Outbreaks occur in areas of poor sanitation and
inadequate disposal of human wastes. Contaminated water and food
transmit it, rarely by contact. The symptoms are fever, lymph inflammation,
cough, constipation or diarrhoea, spots (rose) and abdominal problems,
lethargy and spleen enlargement. Complications give rise to intestinal
haemorrhage. It must be diagnosed and treated early with antibiotics, e.g.,
ciprofloxacin.
Dysentery
Dysentery is caused by a chronic infection of the bowel by bacteria
(bacillary dysentery) or protozoans (amoebic dysentery). The bowel lining
begins to break down and let blood through. Symptoms are blood in stools,
rapid and frequent watery stools with or without blood. Dehydration is a
major problem with prolonged diarrhoea particularly in young children.
They must be rehydrated as soon as possible and the infection eliminated
with a suitable antibiotic (metronidazole).
Giardiasis
This is a protozoan parasite, Giardia intestinalis, common in PNG. It is
contracted through contaminated water, particularly from consuming
stagnant water. It causes flatulence, diarrhoea, constipation and abdominal
pain, nausea, loss of appetite and weakness. Treatment is with Flagyl
(metronidazole) or an artemether (a new malaria drug).
Cholera
Cholera occurs in epidemics and is very dangerous. It is rare in PNG. It is
caused by the cholera bacillus from contaminated drinking water or food. It
infects the small intestine. The main symptoms include sudden and rapid
diarrhoea, with a lot of fluid that looks like rice water, vomiting and
dehydration. It leads to rapid dehydration and may be fatal within a few
hours. Treatment is drugs for dehydration and antibiotics.
Food poisoning
Food poisoning occurs when micro-organisms, such as Salmonella
bacteria, multiply rapidly in food that is not prepared, handled or stored
correctly.
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Most infections by Salmonella result from the ingestion of contaminated
food or water. Many different diseases are caused by the more than 1,400
serotypes of this bacteria genus.
Salmonella gastroenteritis results in the abrupt onset of nausea,
cramplike abdominal pain and loose, watery diarrhoea with blood and
mucus. It is generally a self-limited illness; no treatment is required and
death is rare. However in infants under one year of age, invasion of the
bloodstream frequently occurs and antibiotic treatment is recommended.
Any can of
food that is
swollen
should be
destroyed and
not eaten.

Botulism poisoning by the toxin, botulin, produced by Clostridium
botulinum bacteria. This poisoning results most frequently from the eating
of improperly sterilised canned foods containing the toxin. The bacteria
cannot survive in the presence of oxygen and normally live in the soil, where
they form heat-resistant spores that may contaminate fresh food to be
canned. The spores survive if the food is not cooked at a high enough
temperature for a sufficient length of time. Inside the sealed can the spores
germinate and release the bacteria and they secrete their toxin, a protein that
is one of the most potent poisons known. The toxin is readily destroyed by
heat so the food should be heated before it is eaten.
The toxin damages the autonomic nervous system by blocking the
transmission of nerve impulses. The first symptoms of poisoning, nausea
and vomiting, appearing six hours or less after the contaminated food is
eaten, depending upon the amount of toxin ingested. The poisoned person
becomes tired and may complain of headache and dizziness. Often the
vision is blurred, and he/she may see double. The mucous membranes of
the throat may become dry and the affected person may feel a constriction
in the throat, soon associated with difficulty in swallowing and speaking.
The respiratory muscles become involved and may become paralysed.
Cutting of an emergency air passage into the windpipe may be necessary to
save the patient. Usually a person recovers completely if he/she survives the
paralysis. With early diagnosis, the chance of a person's surviving is greatly
enhanced by the prompt administration of botulism antitoxins, substances
that neutralise the toxin in the body. Often the severe symptoms do not
develop until the poison has already damaged the nervous system; at this
stage, it is ordinarily too late for the antitoxins to be fully effective.
Ciguatera is a disease of humans caused by consumption of tropical fish
infected with the algae Gambierdiscus or Ostreopsis. Unlike many other
dinoflagellate toxins, ciguatoxin and maitotoxin are concentrated in fish
rather than shellfish. Levels as low as one part per billion in fish are
sufficient to cause human intoxications. Fish prone to accumulation of this
toxin include barracuda, jacks, mackerel, red bass, snapper, amberjack and
large coral trout. However a species completely edible in one area may be
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poisonous in an area just a few hundred miles away. To be safe it is best not
to eat large specimens of these fish.
Symptoms, which may develop immediately after eating or may be delayed
for as long as 30 hours, include nausea, vomiting, diarrhoea, weakness,
numbness, muscle pain and general itchiness. Death (occurring in less than
10 percent of the cases) is usually caused by respiratory paralysis. People
suffering
Scombroid poisoning comes from consumption of tuna, skipjack, bonito
and other fish in the mackerel family that have lost their freshness. It is fairly
common in PNG due to lack of storage of fresh fish in ice. Bacteria in the
fish act on histidine, an amino acid that is a normal constituent of the fish
protein, to produce the toxic substance that is responsible for the symptoms:
nausea, vomiting, headache, difficulty in swallowing, thirst and itchiness. The
symptoms usually subside within 12 hours.

Water contamination
Micro-organisms get into water when people or animals defecate or wash in
or near drinking water supplies, or when water is carried or stored in
contaminated containers.
The Diseases module listed a number of parasites and pathogenic bacteria
that may be found in water. Stagnant (swampy) water provides ideal
conditions for the breeding of amoebic and protozoal type organisms.
Some of these lead to severe dysentery outbreaks in PNG. Young children
are at greatest risk due to loss of fluids from chronic diarrhoea. They
dehydrate quickly and, if fluids are not replaced quickly, can die.

34

Module H3: Nutrition

F

Activity 9

Water contamination

1

Collect a sample of stagnant water from the local area. Look at it
under a microscope and describe what you see. Try to identify
some of the organisms.

2

Explain how tank water may become contaminated with protozoal
organisms such as Giardiasis. How could this be prevented?

3

List some of the common pathogens and parasites that may
contaminate water supplies in PNG. Describe the symptoms of
these and the treatment. Record your results in a table with the
headings:
Pathogen/Parasite

Symptoms

Treatment

4

Explain to your partner why faeces must be disposed of properly
and hygienically.

5

Explain to your group why the provision of clean water to a
community is the most important factor in maintaining the health
of that community.

6

Draw a poster that emphasises the things a community should do
to prevent contamination of that or another community's water
supply.
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