Therapeutic Nutrition Department Theoretical(1)
Second stage / Food preservation Assist Lecture

Nermen Asad Abdulazeez
Food preservation

Food preservation involves the action taken to maintain foods with the
desired properties or nature for as long as possible. Food safety is now
the first priority of the food production and preservation industry,
incorporating innovation and sustainability.
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What Are Foods ?
1- Foods
e materials of animal or plant origin
* raw, processed
e consumed by humans or animals
e for growth, health, satisfaction, pleasure and satisfying social needs
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2- Chemically

e water, lipids, protein, carbohydrate, minerals and organic compounds
(vitamins, emulsifiers, acids, antioxidants, pigments, polyphenols, and
flavour-producing compounds).

e Preservation methods start with the complete analysis and
understanding of the whole food chain including.

e growing, harvesting, processing, packaging, and distribution; thus an
integrated approach needs to be applied.

e First, it is important to identify the properties or characteristics that
need to be preserved.

e One property may be important for one product, but detrimental for

others.
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Why Preservation ?

1- Food degradation

2- a natural and irreversible process

3- occurs immediately after plant harvesting or animal death

4- continues = during food processing - through storage period - until
it is consumed or finally spoiled
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The Main Reasons for Food Preservation
e Overcome inappropriate planning in agriculture
* Produce value-added products
e ensure a safe food or product — safety of the consumer
e Provide variation in diet

e Ensure appropriate and expected level of quality characters —
appearance, aroma, taste, and texture
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Causes of Deterioration

e Mechanical, physical, chemical, and microbial effects are the leading
causes of food deterioration and spoilage.

e Damage can start at the initial point by mishandling of foods during
harvesting, processing, and distribution; this may lead to ultimate
reduction of shelf life.

e Foods are perishable or deteriorative by nature.

e During storage and distribution, foods are exposed to a wide range of
environmental conditions.

e Environmental factors such as pressure, temperature, humidity,
oxygen, and light can trigger several reactions that may lead to food
degradation.
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Storage Life of Some Fresh Foods at Normal Atmospheric Conditions
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Food

Terminology

Storage Life

Meat, fish, and milk

Perishable

1-2 days

Fruits and vegetables

Semiperishable | 1-2 weeks

Root crops

Semiperishable | 3—4 weeks

Grains, pulses, seeds, nuts

Nonperishabl

12 Months

Changes Occurring in Food During Production And Storage
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Major Quality-Loss Mechanisms

Microbiological Enzymatic  Chemical Physical Mechanical
Microorganism Browning colour loss Collapse Bruising due to vibration
growth
Off-flavour Colour Flavour loss Controlled release  Cracking

change

Toxin production  Off-flavour

Nonenzymatic browning

Nutrient loss

Oxidation-reduction

Rancidity

Crystallization

Flavour
encapsulation

Phase changes
Recrystallization
Shrinkage

Transport of
component

Damage due to pressure




Mechanical and Physical Changes

e Mechanical damage (e.g., bruises and wounds) is conducive to
spoilage, and it frequently causes further chemical and microbial
deterioration.

e Peels, skins, and shells constitute natural protection against this kind
of spoilage.

e Frozen foods — fluctuating temperatures are often destructive.

e Fluctuating temperatures cause recrystallization of ice cream, leading
to an undesirable sandy texture.

e Freezer burn a major quality defect in frozen foods that is caused by
the exposure of frozen foods to fluctuating temperatures.

e Phase changes (melting and solidifying) of fats are detrimental to the
quality of candies and other lipid-containing confectionary items.
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Chemical and Enzymatic Changes
Some compounds and enzymes can cause of chemical reaction in food:

e Endogenous reactions — compounds react with each other, creation of
new products — Maillard reaction (chemical reaction between amino
acids and reducing sugars that gives baked food its desirable flavor ).

* Exogenous reactions — inner compounds react with ambient
compounds, which entered the food during processing or storage
(oxygen, ions, additives, components present in packaging materials) —
lipid autoxidation — fat rancidity, enzymatic browning of fruits.
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Microbiological Changes
e The most important changes.

e Raw food material, semi-finished products and final products always
contain microorganisms (MO).

e The preservative treatment that stops or slows the growth of
unwanted MO is an important part of the technological food processing.
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Factors Affecting MO Growth
e Growth speed depends on several factors:
e 1. Initial concentration of MO
e 2. Suitable environment
e Nutrient availability
e Temperature
e aw — water availability
* pH
e Redox potential — oxygen availability
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Food Preservation Methods

Based on the mode of action, the major food preservation techniques
can be divided into:

1. Indirect inactivation (inhibition) of microorganisms:

Modification environment that prevents microorganisms from
multiplying and performing of enzymatic functions

2. Direct inactivation of microorganisms:

Directly inactivating bacteria, yeasts, moulds, or enzymes

3. Avoid recontamination:

e Removal of microorganisms from the medium/environment.

* Preventing/avoiding contamination before and after processing.
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Food preservation methods

Inhibition

Inactivation

Avoid recontamination

Low-temperature storage

Reduction of water activity

Decrease of oxygen

Increase of carbon dioxide

Acidification
Fermentation
Adding preservatives
Adding antioxidants
Control of pH
Freezing

Drying
Concentration
Surface coating

Structural modifications
Chemical modifications

Gas removal

Changes in phase transition

Hurdle technology

Sterilization

Pasteurization
Irradiation
Electrifying
Pressure treatment
Blanching
Cooking
Frying
Extrusion
Light

Sound
Magnetic field

Packaging

Hygienic processing
Hygienic storage
Aseptic processing
HACCP

GMP

I1SO 9000

Tam

Risk analysis and management

10




Therapeutic Nutrition Department Theoretical(2)
Second stage / Food preservation Assist Lecture
Nermen Asad Abdulazeez

FOOD PRESERVATION

1arvest Handling and Treatments of Fruits and Vegetables:
2 quality of fruits and vegetables deteriorates progressively after harvest

lits and vegetables processing is very seasonal in nature, and the harveste
uce must be quickly processed to avoid losses

sood-quality processed product can only be possible when good-quality r:
rials are used in their manufacture.

1arvest Handling Operations
ting and Grading

kaging

nsportation

cooling

rage and Distribution

ing and Grading

st fruits and vegetables are sorted and graded for marketing and have a r
:cting and enhancing product quality.
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ierapeutic Nutrition Department Theoretical(3)
econd stage / Food preservation Assist Lecture

Nermen Asad Abdulaze

FOOD PRESERVATION

tharvest Handling of Grains and Pulses

al Grains

‘eals have often been considered among the first cultivated crops. Belc
rass family graminaceae Grown mainly for their grain

eal grains are used primarily for:

man consumption ¢ Animal feed ¢ the manufacture of beverages e
ucts (adhesives, starch)

al Grains

tritionally, they are important sources of:

‘bohydrates ¢ Protein ¢ the B complex of vitamins, vitamin E, iron, other
er

‘eal crops are source of energy, containing 10,000-15,000 kj/kg, about 10
» energy than fruits and vegetables.

jor cereal grains produced worldwide include :

1eat, rice, corn, and barley (corn, wheat, and rice together account f
ter of the world’s grain production)

1er globally important cereal crops include sorghum, oats, millet.
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nerapeutic Nutrition Department Theoretical(4)
.cond stage / Food preservation Assist Lecture

Nermen Asad Abdu

FOOD PRESERVATION

harvest Handling of Milk

)osition and Structure
» a normal secretion of the mammary glands of female mammals.
onsists of

i) an oil-in-water emulsion with the fat in the form of droplets or globules
ispersed in the continuous milk serum known as whey

i) a colloidal suspension of proteins of various sizes in milk serum, consist
10stly of casein micelles, globular proteins, and lipoprotein particles

iii) a solution of lactose, soluble proteins, minerals, vitamins, and other
omponents.

)osition and Structure

ain component of milk is water.
'maining compounds are mainly
It (3.9%)

'otein (3.3%)

ictose (5%),

inerals (0.7%)

tamins (e.G., Vitamins A and C)

1zymes (e.g., lactoperoxidases (LP) and acid phosphatase)
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Nermen Asad Abdulaz¢

FOOD PRESERVATION

arvest Handling of Red Meat

uction

limals’ body mass contains a large proportion of skeletal muscle, v
»nsible for contraction.

at is the edible flesh of animals’ skeletal muscles that is used as food a
lent source of many nutrients, especially protein, B vitamins, iron, and zir
letal muscle is made up of thousands of cylindrical muscle fibres.

» fibres are bound together by connective tissue through which blood ves
35 run.
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peutic Nutrition Department Assist Lecture
d stage/ Theoretical (6) Nermen Asad Abdula

FOOD PRESERVATION

7ING FOODS

>zing provides a significant extended shelf life and has been succe
yed for long term preservation of many foods.

zing is still one of the most widely used methods of food preservation

zing changes the physical state of a substance by changing water into ice
7 is removed in the form of cooling below freezing temperature

ly, the temperature is further reduced to storage level (e.g., -18°C).

ANTAGES OF FREEZING

ing is the home food preservation method that best preserves nutrients, -
lors, although canning is not far behind. Used properly, home freezing ha:
[ages:

s time, work and money

easy method of preserving food

implify meal preparation

ides available foods for quick service

lies seasonal or favorite foods year-round

iits fewer shopping trips

vs stocking up on special sales when prices are low
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Therapeutic Nutrition Department Theoretical(7)
Second stage / Food preservation Assist Lecture
Nermen Asad Abdulazeez

FOOD PRESERVATION

Drying and Food Preservation:

-The preservation of foods by drying is the and most common method
used by humans and the food processing industry

-Dehydration of food is one of the most important achievements in
human history, making humans less dependent upon a daily food supply
even under adverse environmental conditions

-1 n earlier times drying was dependent on the sun, nowadays many types
of sophisticated equipment and methods are used to dehydrate foods

-The terms dried and dehydrated are not synonymous The U.S
Department of Agriculture lists dehydrated foods as those with no more
than 2 5 water (dry basis), while the term dried foods applies to any food
product with more than 2.5 water (dry basis).

Drying Mode of Preservation:

1-Drying reduce the water activity preserving foods by avoiding
microbial growth and deteriorative chemical reactions.

2-Higher temperature The degrading effects of heat on microorganisms
and the activity of enzymes.

*In the case of foods to be preserved by drying, it is important to

maximize microorganism and enzyme inactivation for preventing
spoilage.
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)nd stage / Food preservation Assist Lecture

Nermen Asad Abdulazeez

FOOD PRESERVATION

notic Dehydration of Foods

-oduction

motic dehydration is the process of water removal by immersion of water-conta
llar solid in a concentrated aqueous solution.

e driving force for water removal is the concentration gradient between the sol
the intracellular fluid.

the membrane is perfectly semipermeable, the solute is unable to diffuse throug
brane into the cells

Osmotic substance

i

D

Water < | @ Food
3 -]
Foos components D

(organic acid,
saccharides, salts,
minerals...)
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eutic Nutrition Department Theoretical(9)
stage / Food preservation Assist Lecture

Nermen Asad Abdulaze

FOOD PRESERVATION

antation as a Method for Food Preservation

uction
rvation method based on eliminating microorganisms or controlling their

entation could be described as a process in which microorganisms ch
' (flavour, odour, etc.) and functional properties of a food to product
: that is desirable to the consumer.

entation, along with salting, cooking, smoking, and sun drying, is on
ancient traditions, developed by cultures all around the world, to ex
2 storage time of foods.

iousands of years, raw animal and plant ingredients have been fermented
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