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POSSIBILITIES AND PROSPECTS OF BLANCHING AGRO RAW
MATERIALS IN THE FIELD OF INFRARED RAYS

Malkhazi Mikaberidze
Candidate of Technical Sciences, Associate Professor, Akaki Tsereteli State University, Kutaisi,
Georgia

This work is tedicated heat treatment food raws (tomatoes, cucumbers, green beans) in the field of
infrared rays. We have established agricultural raws (cucumber, tomato, green beans) spectral - optical
characteristics in infrared rays spectrum, were selected infrared generators. According on the basis of
experimental facts optimal regime proved and infrared rays have greatly determined then the other methods.

For the industrial production of high quality food products is preceded by the preparation of the
agricultural raw material (sorting, machining, heat treatment - blanching). The goal is to preserve the
appearance of color and type of product; improved organoleptic properties; The maximum reduction
of losses and waste. Blanching has difficult technological operation, which comprises treating the raw
material with hot water, chemicals, steam. The result is activation of the oxidase enzyme and
cessation of oxidative processes. In parallel with this process, decreasing the amount of fruit, raw
material jars are densely packed, increases the permeability of cell protoplasm, changing the fruit
texture, the air is released from the skin,the processes are simplified (cooking, roast, sterilization).

Blanching in industrial environments requires additional household, it takes a lot of time and
energy. Due to these and other circumstances, and to improve heat treatment process, raw materials, we
have given the advantage of infrared energy.

It is known that food and spectral optical properties for infrared generators are individual. That is
why the first stage of the study of the thermal treatment of raw IR generators were sent on mission
selected by the spectral properties - correlation. it is known that only high efficiency heat treatment of
raw materials can be achieved in this case.

The spectral optical analysis of the agricultural raw material and observations generators showed
that mirrored electrical lamps small and high power (ZC) can not provide effective heating while the
tubular halogens (NIK and KG) are characterized by high thermal stability, reliability and the
possibility of long work easy to install the camera. high concentration of the infrared radiation has been
achieved these types of generators - 40 W/cm? or more. Because of the positive features of their use in
the production of more than recommended. Improvements to the intensity of infrared radiation and
increasing the efficiency of lamps up to 90 ... 95% is recommended to use reflectors.

In order to carry out experiment we took providence from desired material (tomatoes,
cucumbers, green beans) and introduced beforehand heated chamber. The optimum temperature for
the process took 115 ... 120 °C. This process continues until the heat treatment as long as the material
temperature reached to - 85-90 °C.

It was determined the main factors, their interconnection and patterns of blanching process
using infrared rays (radiation density, the distance between the generator and the material, ambient
temperature, type of infrared generators and others.).
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Experiments were carried out in three variants (Table. 1). It has been found that the best
results may be possible in the case of Il, whose parameters correspond to the parameters and the
process of mathematical planning and optimization.

Table. 1
options for experimentation
options irradiation distance between the process time raw temperature,
density, generator and the T ,Sec T,°C
P, kvt/m? material, H ,cm
tomatoes
| 0,2540,05 10+2 65-70 85-90
1 0,35z0,05 202 60-65 85-90
" 0,45%+0,05 30£2 65-70 85-90
cucumbers
| 0,2510,05 10+2 75-80 85-90
1 0,35:0,05 202 65-75 85-90
Il 0,4510,05 3012 75-80 85-90
green beans
| 0,2510,05 10+2 55-60 85-90
1 0,3510,05 2012 50-55 85-90
" 0,45%+0,05 30£2 55-60 85-90

cucumber

tomato

green bean

[
L

10 20 30 40 50 60 70 g gec

pic. 1 Drying curves
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In order to better study the process of drying curves were constructed, drying speed and
temperature curves: W= fi(7 ), U=fi(W), t= f3(W) (pic. 1; 2; 3). Analysis of the curves shows that the
period of heating the material to 20-25 seconds. The during heating and dehumidification is - tomatoes
T = 65 sec, cucumbers - 75 sec, green beans — 55 sec. The temperature of the material at the end of
drying, T = 85-90 °C.

Thus, conclusions can be made:

The tubular halogens (NIK and KG) are characterized by high thermal stability, reliability and
the possibility of long work easy to install the camera. high concentration of the infrared radiation has
been achieved these types of generators - 40 W/cm? or more. Because of the positive features of their
use in the production of more than recommended. In a well-organized camera, plural reflection,
absorption and permeability rays irradiated raw material absorbs all the infrared energy;

We have established agricultural raws (cucumber, tomato, green beans) optimal regime: tomatoes —
irradiation density P=0,3...0,35 kvt/m?; distance between the generator and the material H=20 cm;
process time 7 =60...65 sec; process temperature T=115...120 °C; cucumbers - P=0,3...0,35 kvt/m?;
H=20 cm; 7 =65...75 sec; T=115...120 °C; green beans - P=0,3...0,35 kvt/m? H=20 cm; 7 =50...55
sec; T=115...120 °C;
The thermal processing agricultural raw materials (tomatoes, cucumbers, green beans) in a field of
infrared rays, the specific effects of IR-rays and moist saturated air in the chamber provides an
effective and intensive blansching process. The intensification of the process of growing 5 ... 8 times,
The quality of products ... 0.25 0.5 points compared with the existing technology.

Thus, blanching agro raw materials (tomatoes, cucumbers, green beans) in a field of infrared

10
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rays is feasible and promising.
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