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Abstract. The article examines the protein content in the product, the frying of the pulp,
the conduct of radiation for the inactivation of enzymes, the determination of the optimal pH of
the medium, the effect of temperature on the yield of the product of the material under study.
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PA3ZPABOTKA TEXHOJIOI'MA MPOU3BOJACTBA U30JATA U TEKCTYPATA JIJIA
HCHOJIb30BAHUSA B MSICHOHM MPOMBIIIIJIEHHOCTHU HA OCHOBE MECTHBIX
COPTOB COHN

Annomauyun. B cmamve paccmompeno cooepocanue denxka 8 npodykme, obxcapusarue
me3eu, nposederue ooyueHus 0 UHAKMUBAyuu hepmenmos, onpeoeieHue onmumaitbHo2o pH
cpeobl, GlUsAHUEe MEeMNepamypbl Ha 8bIX00 NPOOYKMA U3 CbIPbsl NPU UCCAEO08AHUe.

Kniouesvte cnosa: cos, coesas msama, ypeasa, KpamxoepemeHuas odopabomxa CBY-
UusjyuyeHuem, 3Kcmpy0am, COoeBblll UONAM.

INTRODUCTION

An exceptional feature of soy, which distinguishes it among field crops, is at the same
time a high content of protein and oil. The protein content in soybean seeds ranges from 27 to
68%. Soy is the only crop whose use in small quantities (150-200 g) can satisfy, a person’s daily
need for all amino acids in the absence of other protein sources in the diet. Soy is the only crop
whose use in small quantities (150-200 g) can satisfy a person's daily need for all amino acids in
the absence of other protein sources in the diet. Based on the biological structure of the soybean
grain, characterized by a large number of pores on its surface and capillaries inside, the
dissolution and withdrawal of protein inhibitors and urease depend on the intensity of moisture
transfer. [1]

MATERIALS AND METHODS

In our opinion, short-term treatment with microwave radiation is more suitable for
hydrothermal treatment, because according to the results of previous studies, such treatment is
very effective for removing moisture from heterogeneous systems. Laboratory studies on the
effect of MV radiation on frying pulp, oil and cake yield, were carried out in a microwave oven
with a maximum power of 800 watts. The radiation power varied from 100 to 300 watts at a
frequency of 2450 MHz. In our opinion, for the inactivation of enzymes in the soy material, a
more intense radiation should be selected in a short period up to 5 minutes, because unlike other
oilseed materials, after degreasing, the material is used for food purposes. [2]

In the experiments we used with a moistened 3% hydrogen peroxide solution, the
material was treated in a microwave oven for 1-5 minutes at a flow rate of 100-500 watts. The
initial moisture content of the material was 9.5%, the temperature was 25C. The results of the
experiments are given in Table 1.

Table Nel
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Influence of the MV heating power on the evaporation of moisture from the oilseed

material

Processing Name of the Power of MO flow, W
time, min indicator 100 200 300 400 500
1 temperature, ‘C 65 69 72 75 78
moisture, % 9,4 9,3 9,3 91 9,0
5 temperature, ‘C 71 75 77 80 84
moisture, % 9,3 91 8,7 8,5 8,3
3 temperature, “C 74 79 86 90 96
moisture, % 8,6 7,9 7,2 6,4 5,9
4 temperature, ‘C 77 82 91 95 98
moisture, % 8,3 7,5 6,9 6,4 59
5 temperature, ‘C 84 89 97 98 99
moisture, % 8,1 7,3 6,7 6,1 57

As can be seen from the data given in Table 1, to remove moisture to the optimum for
degreasing 7.0-7.5% is achieved with microwave processing of the material for 3 minutes and a
flow power of 300 watts. In this limit, the humidity of the material decreased to 7.2% and the
temperature did not exceed 86C.

RESULTS

As can be seen from the data given in Table 1, with a flow power of 100 and 200 W, with
an increase in the duration of processing MV radiation, the moisture of the material decreases to
the desired limit within 5 minutes, and the temperature increases rapidly. With an increase in the
flow power from 300 to 500 W, in a time interval of 3-5 minutes, the temperature of the material
exceeds the possible limit, i.e. above 85C despite the fact that the moisture has not evaporated
enough yet. When processing the material with a radiation flux power of 300 W for 3 minutes,
moisture evaporation reaches the optimal limit (7.2=7.0 £0.5%) and in further experiments, the
flux power was taken within these limits. [3]

However, with the evaporation of the main part and a decrease in the water content in the
product, the heating intensity of the anhydrous part increases, because the bound moisture in the
medium of the material begins to heat up. It is logical to predict that until the intensity of
moisture evaporation decreases, i.e. until the bound moisture begins to heat up, the temperature
of the protein part of the material does not exceed the boiling point of water -100C, especially
since the dielectric constant of the gel part of the material is much lower than the water part. This
ensures the safety of the main indicators of the products obtained in the native state. [4]

The material thus obtained was extruded. The enzymatic activity of the material in
various stages of processing was determined in the laboratory at Eg-takhlil Service LLC. The
results of laboratory tests of the obtained samples are shown in the table 2.

Table Ne2
Enzymatic activity of soy in various stages of processing
Processing method ——— A ctivity after processing
trypsin inhibitor, mg/g urease, pH
Raw soy 448 2,20
Soy processed by autoclaving 4.4 0,05
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Roasted soy 52 0,15
Soy mint 45,1 2,5
Mint treated with hydrogen 6,4 1,3
peroxide

After microwave processing 4,7 0,12
of mint

Soy extruded 4,2 0,12

The intensity of withdrawal of the trypsin and urease inhibitor is carried out due to
convection — internal energy transfer by microcurrents. As can be seen from the data given in
Tab. 2 the most effective method of inactivation is the microwave treatment of the material,
which led to a decrease in the activity of the trypsin inhibitor to 4.7 mg / g and urease to pH 0.12.
[6]

The proposed technology makes it possible to significantly reduce the activity of trypsin
inhibitors and urease activity to normalized values. After extrusion of such material, an extrudate
with high quality indicators was obtained. When processing soybeans, it is necessary to use only
thoroughly cleaned, healthy, mature, yellow seeds, calibrated in size. For oil plants, one of the
main biochemical criteria related to the quality of the protein complex of seeds is the change in
the acid number of seed oil (kernel). When it increases above 1.5-2.0 mg KOH / g, the total
content of crude protein in seeds decreases, the processes of hydrolytic protein breakdown
increase, which leads to a decrease in the content of digested and digestible protein. The
moisture content of the seeds should be at the level of 10-13%.[7]

Table 3
Soybean seed quality indicators
Indicator Quantity

Acid number of seed oil (kernel), mg KOH 15-2
Humidity, % (no more) 10-13
The content of foreign impurities, % (no more) 1-3
Oil content on UHF (dry matter), % 18- 20
Protein content per UHF, % (not less) 36 - 41
Fiber content per UHF, % (no more) 5
Ash content per UHF, % (no more) 5
Solubility index NSI (not less) 90
Mold is not allowed -

There are two main ways of processing soybeans: for butter and meal, and for soy dairy
products. At the same time, as already mentioned earlier, the bulk of soybeans is processed in
order to obtain oil and meal.We propose the following technological scheme for the production
of soy isolate — a highly concentrated protein material for use in the formulation of meat
products. [8]

As a result, the purified soybean seeds are first moistened with a 3% aqueous solution of
hydrogen peroxide by increasing the humidity of the processed material from 8-9 to 9.5-10%.
Such treatment is effective, firstly, for moistening the seed coat of seeds, the content of which, as
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studies have shown in local soybean seed varieties, reaches up to 2%, and secondly, a decrease in
the activity of the urease enzyme, due to the oxidizing effect of hydrogen peroxide [5] and the
amount of active inhibitor - due to intensive extraction. In studies of the effect of hydrogen
peroxide on the content of urease and proteolytic enzymes, it was found that such treatment
without grinding does not have a significant effect.

DISCUSSION

It was found that with an increase in the concentration of the oxidant in the working
solution, the efficiency of neutralization of the urease enzyme increases, and with a high
concentration of hydrogen peroxide is observed in its interaction with other components of
soybean grain, which leads to a deterioration of its organoleptic parameters. The seeds treated in
this way are settled to soften and separate the seed coat. [10]

It was found that with an increase in the concentration of the oxidant in the working
solution, the efficiency of neutralization of the urease enzyme increases, and with a high
concentration of hydrogen peroxide is observed in its interaction with other components of
soybean grain, which leads to a deterioration of its organoleptic parameters. The seeds treated in
this way are settled to soften and separate the seed coat. [10]

After softening the shell, the moistened seeds are treated with microwave radiation at a
frequency of 2450 MHz at a flow power of 300 W for 3 minutes, which leads to a decrease in the
moisture content of the material to 7.0-7.5% and a decrease in the activity of urease to 0.12 pH
and trypsin inhibitor to 4.7 mg / g, which is effective in comparison with other processing
methods (Fig.1.).

The processed by microwave radiation and dried material is crushed in hammer crushers
to form particles of 3-4 mm in size, which precipitates during the aspiration separation of the
shell and is easily separated. The final stages of the process: homogenization, high-temperature
treatment and drying in a spray dryer, packaging. The protein content in the powder after drying
is more than 90%. The cleaner the protein is obtained, the wider the scope of its possible
application. [9]

CONCLUSIONS

In conclusion, we can say that, based on the above, a technology for processing soybean
seeds has been developed, which differs from analogues using hydrogen peroxide to moisten
seeds before processing and microwave processing of moistened material before collapsing.

Refined sov grains

Humidification with a 3% solution of
hydrogen peroxide by bringing moisture to
9.5-10%

Settling for 30 minutes .

Microwave treatment for 3 min. with a flow

power of 300 W
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Crushing in hammer crushers to a size of 3-
4 mm

Separation of the seed shell in the aspiration
separator

Extrusion

Rolling to obtain a petal with a diameter of
8-9 mm and a thickness of 0.5-1.0 mm

Extraction with hexane

Unrefined soybean oil Wet Grotto
[
Hydration and refining Toasting
I
Deodorization and packaging White petal
|
Warehousing Leaching

|

Treatment with hydrochloric acid
l

Rinsing with water to a neutral medium

|
Drying
\
Grinding and packing

Fig.1. The proposed technological scheme for obtaining soy isolate
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