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What is Food?

What is Food?

1. Food: Any substance which is consumed to provide
nutritional support for the body is called food. It is
usually of plant or animal origin, and contains
essential nutrients, such as carbohydrate, proteins,
fats, vitamins and minerals.

2. Food: Any substance, which when eaten and absorbed
by the body, maintain life growth, supply energy, build
& repair tissues and protect from diseases.

Example of food: For People : Rice, meat, milk, fish,
fruits, vegetables etc.
For Animal : Grass, rice straw etc.

For Plant : Urea, TSP, MP etc.

7/11/2016 Prof. Dr. SMI Hossain 2



Food Science, Food Technology and
Food Engineering

e Food Science: Food Science can be defined as the
application of the basic science and engineering to study
the fundamental physical, chemical and biological nature
of foods and the principles of food processing.

e Food Technology: Food Technology is the use of the
Information generated by food science in the selection,
preservation, processing, packaging, and distribution, as it
1z:aﬁ‘edcts the consumption of safe, nutritional and wholesome
ood.

e Food Engineering: Food Engineering deals with the
design and development of new or improved machines
and methods suitable for processing, preservation and
transportation of food materials with high efficiency and
minimum cost.
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Objective of Food Science and
Technology/Engineering

1. Make available wholesome, nutritious and appetizing food at
economical rates;

2. Improve nutritive value and minimize loss of essential nutrients
during processing and preservation;

3. Ensure long-term storage stability even at elevated temperatures;

4. Market the processed foods of high caloric density in compact
and easily reconstitutable form, in light weight and easily
openable containers;

5. Prevent food poisoning, contamination or adulteration;

6. Cater to the special dietary requirements of astronauts, patients,
sports persons and children;

7. Improvise mechanical processing operations such as harvesting
to replace or minimize labour.

8. Develop new varieties of instant or convenience foods.
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Interdisciplinary Approach

The objectives of food science and Engineering may be
achieved adopting an interdisciplinary approach of the
following study areas:

1. Food Chemistry, deals with constituents of food, their
chemical compositions, structure and nutritive values,
and changes during food processing.

2. Food Microbiology, deals with the microorganisms, their
occurrence in foods, their prevention and use in food
processing

3. Food Engineering, deals with the engineering aspect of
food processing, preservation and transportation
iIncluding mechanics, heat and mass transfer and
process control instrumentations.
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Food Processing and Its Objective

Food Processing: Any procedure or treatment that
prepares farm products for instant consumption or
preservation is called food processing. Grinding grain
for feed, separating cream from milk, and baking
bread are all example of processing.

Three main objectives of food processing are:

 To get ready for utilization or consumption.
 To get ready for preservation, and
 To get ready for marketing or transportation.

* Processing Methods: Processing methods include
conveying, handling, ventilating, drying, heating, cooling,
air conditioning, freezing, refrigerating, separating, mixing,
sorting, cleaning, publishing, reducing, pressing,
extruding, measuring, weighing, packaging, forming, and
transporting which require a knowledge of engineering
fundamentals.
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Food Preservation and its Principle

Food Preservation: Food preservation May be defined as
the various methods of preserving processed foods so as
to prevent or slow down foods from becoming bad or
spoiled. Food preservation facilitates us to reduce food
wastage as well as to consume food through out the year.

- For example, pasteurization of milk, canning of fish,
heating of meat are all done for food preservation.

Principle of food preservation: The basic principle of food
preservation primarily involves the process of inhabiting:

— the growth and activity of microorganism
— activity of endogenous enzymes

— chemical reactions which may deteriorate the quality of
food, and

— Invasion and spoilage by insects and rodents
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Benefits of food preservation

The various advantages of food preservation
can be briefly outlined as follows:

1. Food preservation is a way of slowing down food
from becoming bad.

2. Beside making the food lasts longer it also
prevent food wastage.

3. Food preservation also allow food to be used out
of the season and throughout the year.

4. Food preservation gives variety and nutrition to
our food all year round.

5. Dried food are light and take less volume which
allow easy transport and less space for storage.
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Food Preservation methods

The basic methods of food preservation are:
1. Drying or Dehydration,
2. Cooling and Freezing
3. Canning and bottling
4. Pickling

5. Salting

6. Vacuum packing

/. Waxing

8. Boalling

9. Pasteurization

10. Smoking
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Drying or Dehydration

Drying Is the removal of moisture from
the foods to safe moisture content.

Drying removes most water from food.

Most bacteria die or become inactive
when the food is dried

A lot of food Is preserved by drying
under the sun and using mechanical
dryer
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Drying or Dehydration

« Anchovies and dried chillies are
examples of dried food.

A lot of fruit such as raisins, guavas
and papayas can be eaten dried.
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Cooling and freezing

Cooling slows down the action of
microorganisms, thus it takes longer to spoil. It
allows fruit from different parts of the world to
appear on our supermarket shelves.

At freezing temperature, microorganisms
become inactive, thus food can not be spoiled
when keep it in refrigerator
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COOLING AND
FREEZING

»Cooling and freezing

are the most common
forms of food
preservation.
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» Food like meat, fruit and vegetables
are kept in the refrigerator.

T B2
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Canning and bottling

 Bottling and canning are processes for
preserving food by heating and then sealing
It In an airtight container.

 The food is boiled to kill microorganisms and
then sealed to getting in.
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Canning and bottling
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Pickling

 Pickling food in vinegar (5-20% acidic acid and
water)or other acids makes it difficult for

microorganism to live.

« Commonly pickled food include onions, olive,

mango, cherry, soya beans, parkias.

e Sugar can also be added in pickling fruits such

as mangoes and cherries.

« The concentrated sugar solution used draws
water from the fruit thus preventing the growth

of microorganism
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Pickling
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Salting

e Salting iIs a age-old way of preserving
food. The salt draws out moisture and
prevents microorganisms from growing.

 In this process, food such as fresh fish
are gutted, washed and course salt are
mixed with it
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Salting

A lot of our local foods are preserved
by salting process.
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Vacuum Packing

 Vacuum packing keeps food by sucking air

out from its packaging.

Food iIs thus prevented from spoiling
because there is no air.
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Vacuum Packing

 Vacuum packing is commonly used
for storing nuts, sliced fish, pickled
and dried fruit.
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WAXING

» Waxing of fruit and vegetables is also
common. Apples, oranges, eggplants
and tomatoes are dipped into ligiud
wax to prevent growth of fungi and

loss of moisture.
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BOILING
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* As food is heated and cooked, the

heat Kills the microorganisms.

» Boiling kills most bacteria.
However, those not affected by heat
will grow when the conditions are
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PASTEURIZATION

Pasteurization means heating foods to a certain
temperature for some time followed by rapid
cooling.

Heating at such high enough temperature Kills
most bacteria. However it does not affect the taste
and nutritional value of the food.

The choice of temperature and time of
pasteurization depend on the type of food. e.g. milk
IS pasteurized at 63°C for 30 minutes or by HTST
(High temperature short time) pasteurization at
72°C for 15 seconds. Whole egg Is pasteurized at
64.4°C for 205 minutes
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» Fresh milk, yoghurt drink and juices
are pasteurized to make them last
longer.
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SMOKING

Smoking is the process of drying food with
smoke for a long period of time. This
method is mainly used for fish, meat and
fruit such as banana.

The drying effects of smoke and the
chemicals produced from the smoke help
to preserve the food.

| -

Smoked banana smoked meat
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Food As A Source of Energy

Energy Is provided in the human body by metabolic
process involving the breakdown of carbohydrate,
fate and protein constituents of food that is digested
and absorbed. Heats of combustion and Available
Energy of Nutrients produced in the human body are

given below:
Nutrient Heat of combustion | Available Energy
(k.cal/g) (k.cal/g)
Carbohydrates 4.1 4
Proteins 5.7 4
Fats 9.4 9
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Energy Requirement for Human Body

Energy is required in the body for:

1. Basal Metabolism: Basal metabolic rate (BMR) is the energy
required to sustain the body at complete rest. BMR varies with the
age. BMR values are about 1600 K.cal for an average man and
1500 K.cal for an average woman. These values account for about
two-thirds of the total energy requirement of the body per day.

2.  Thermogenesis: it refers to increase in the BMR after eating food.
The increase is proportional to the energy content of the meal
regardless of the nutrient composition of the food.

3. Growth: Energy is required for the growth of tissue and body. e.g.
during pregnancy about 30,000 k.cal of energy is required to
Increase the size of placenta and the womb and to meet the
requirement of the baby. 25% of energy is utilized for growth up to
3 months of age of a baby. Then it deceases.

4. Muscular Activity: Muscular activity for doing external work
requires energy. It is about 1.5 times to 2.0 times of BMR.
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