New Energy-Saving Process For
Fast Cooking Rice Production

A new process for the production of
fast cooking rice, based on the use of
microwave energy, reduces  process
time, energy- and water consumption
and improves quality.
Microwaves
Microwaves  are  eleclromagnetic
waves, comparable with radio waves,
which can be used for drying and
heating. The advantage of microwaves
in comparison to many other heating
methods is that the microwaves can
penetrate into the product and therefore
induce the heat in the inside of the
product. Due to this fact, heat up times
of conventional processes in which
the heat is conducted slowly from the
surface to the inside of the product can
b avoided.,

As the microwaves can penetrate inlo
the product, they heat up the complete
volume of the product at the same time,
so that a very homogeneous heating in
comparison o convenlional heating,
methods is achieved. The temperature
profile generated by the microwaves
is inverse to conventional heating, the
inside of the product has the highest
temperature and  the  surface  has
somewhat lower temperatures, The heat
up limes can be reduced significantly
and damage 1o the product due to long,
time exposure 1o high temperatures and
overheating of the surface are avoided.

In the food technology, microwaves are
mainly used for drying, heating and
sterilization.

Use of microwaves for the production
of fast cooking rice

The conventional processes for the
production of  pre-treated  rice  for
the reduction of cooking time can be
divided in three areas: parboiled rice,
fast cooking rice and instant rice.

The general procedure for all three
processes is similar, First the still un-
hulled rice will be watered to rise the
water content to 30-40%. Then the
surplus water is removed and  the
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rice will be rested 1o homogenize the
humidity. After that a heat treatment
i done, wsually a cooking at approx.
100°C. Finally the rice will be dried
until it has a final humidity of approx.
14%. These processes are all very time
consuming and have a high cnergy
consumption for the cooking and drying,
processes and water consumption for
the cooking process.

Alternatively to these procedures, a
new process was developed, which
is essentiolly based on the wuse of
microwaves for heat treatment. The use
of microwaves for the production of
fast cooking rice is nol new, but most of
the previous methods are limited to the
subslitution of the conventional heat
treatment step through microwaves,
The other process steps are mainly still
the same, thercfore the advantages of
these procedures are minimal.

Wilh the newly developed procedure
the  whole
significantly shortened, which gives
immense improvement of the progess.

production  process s

The rice is first hulled and then divectly
packed into mukint; bags. After that,
the microwave treatment is done, which
is effected without water addition,
Due to the microwaves and a special
process technology, the water content
of approx. 14% is sufficient to get the
fast cooking eflect. Adter the microwave

treatment, the rice only needs lo be
cooled down and can then be packed
directly. The achieved cooking time of
10 - 11 min. is comparable with that of
the conventional procedure,

Reduction of energy consumption

To analyze the enerpy saving, of the
microwave process, it is compared
o a convenlional gas-fired treatment
process,

The conventional process has an
energy  requirement of approx. 560
m*ft gas for cooking and drying and
approx. 70 KWh/1L for transport and
cooling. Please note that these values
are cstimations and may be different
for actual processes, depending on the
efficiency of the process. The 560 m?/t
gas isequal toanenergy of approx. SI00
kWh /1, so the total energy requirement
for the conventional process is about
5070 kWh/L rice,

For the microwave process the energy
requirement is about 130 kWh/t for
the microwave heating and about 15
kWh/t for the cooling. The total encryy
requirement for the microwave process
is thereflore about 145 KWh/L.

Comparing the two energy con-
sumptions shows that the microwave
trealment  reduces  the energy
requirement by about 97%. When
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