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ABSTRACT

In the recent years, the industrial applications of microwaves have been popular all over the world. Microwave
heating has been applied in a wide range in the food processing such as cooking, blanching, drying, thawing, temper-
ing, baking, pasteurization and sterilization. Microwave energy has many advantages than conventional heating. The
present review aimed to investigate the heating of microwave and its applications in the field of food processing. Fur-
thermore. focus on the advantages and disadvantages of microwave heating and comparison between the traditional
heating methods and the heating using the microwave energy on the quality of the food products will be also high-
lighted. The advantages of pasteurization and sterilization of fresh juiccs,food fluids and other food products and their
ability to exhibit inhibition for the most microorganisms at lower temperatures than the usual heating methods have
been discussed. Also, using the microwave heat in drying food products suchas microwave assisted air drying,frecze
drying followed by microwave, vacuum drying combined by microwave and using drying by microwave combined

with the conventional drying methods were reviewed.
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INTRODUCTION

Microwave was principally used for commu-
nication during the Second World War with the
development of radar. Presently, the microwave
heating had become so accepted all over the world.
Microwave oven has become one of the common
household appliances which is used for food pre-
heating, cooking, and tempering of frozen foods.
The microwave is the novel tool to attain consumer
demands for food and more casicr in use and saving
time in its preparation. Recently, most food indus-
tries use microwave to heat, dry and sterilize many
food products. Microwaves have been used suc-
cessfully in many foods processing such as cook-
ing, blanching, drying, thawing, tempering, baking,
pasteurization and sterilization. Microwave heating
has many benefits as compared to the conventional
heating methods. These advantages are;speed of
heating, saving energy, short times for start-up
and shut down to reach the desired temperatures.
The heat is generated throughout the food and
has greater penetration depth. Also. about 80% or
higher heating efficiency can be obtained. Moreo-
ver, the heating is clean,noiseless and no burned
out gas is generated. It is suitable for heat- sensi-
tive food products and multiphase fluids. Other ad-
vantages include products of good quality in terms
of flavour, taste, texture, colour and nutritional
contents (Ahmed & Ramaswamy, 2007, Tewari,

2007,Chavan & Chavan, 2010, Kalla & Devaraju,
2017).

The principle of microwave heating:

Microwave is one of the electromagnetic radio
wave. The radio wave which has a frequency band
ranging from 300 MHz to 300 GHz is known as
microwave. Two frequencies (915 and 2450 MHz)
are used for microwave processing. The Microwave
heating is given by the interaction between dipolar
water molecules orcharged ions and electromagnet-
ic field. When food is placed in a microwave oven,
the behavior of food contents is different. The wa-
ter is the principle component that absorbs heat and
make food to be heated. The food which has a high
level of moisture being the faster in heating. Wa-
ter acts like a magnet. It has two ends opposite in
charge, 2 hydrogen atoms (positive charge) and ox-
ygen molecule (negative charge). So, water in food
behaves as a magnet. Therefore, when microwave
oscillate the water molecule, it will rotate due to its
different poles. This because the positively charged
end of water will attracts to the negative end of mi-
crowave. Meanwhile, the end of water which has a
negative charge will attracts to the microwave posi-
tive end. Heat will generate as a result of molecu-
lar friction due to the rotation of dipolar molecule.
Due to the strong dipole rotation of water, it is the
first component which reacts with microwaves and
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