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A Study on Increasing Solubility of Soy—protein
by Ultrasonic Waves

Liang Qi' Li Ronghe’ Qi Bin®> Liu Lei*> Chen Jingguo®
(1. Quarter Master University of PLA Changchun 130062; 2. National Research And

Popularization Center of Soybean Refined Processing Changchun 130022)

Abstract Toincrease the recovery rate and protein’ s content of soybean products through refined pro-
cessing, we use the ultrasonic waves to treat the mixture of soy milk and soy pulp after wet— grinding,
thus producing the effect of ultrasonic hole, which increases the solubility rate of soybean protein and
decreases the remnants of soybean protein in soy pulp. The results show that ultrasonic waves can im-
prove the solubility of soy protein. As a result, the content of soy milk protein and the dry weight of
soy milk relatively increased by 6.6 % and 11. 6% respectively. This technique can improve the con-
tent of protein and the recovery rate in terms of traditional soy products and modern— processed soy -

bean products including soy milk, instant soy powder, isolated soy protein, concentrated soy protein
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and so on.
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The protein in traditional soy products and mod-
ern— processed soy bean products belongs to the water
—soluble protein existed in crude soybean, but the
water— insoluble protein, part of lipoprotein, glyco-
protein and the protein adhered to cellulose are insolu-
ble. The content of protein remained in soy pulp
amounts to about 2029%; (according to weight of dry
basis). So the soybean pulp can only be used as forage
or fertilizer, thus causing the waste of resources and
increasing the cost of soybean products.

According to the records, ultrasonic waves can
make biological macromolecule degrade, which pos-
sess such functions as emulsifying, sterilizing, deacti-
vation of enzyme and rinsing. Nowadays cell grind-
ing machines, emulsification — homogenization ma-
chines and washers by means of ultrasonic w aves have
been put into practice.

The ultrasonic extraction technology, with

which Yang Yanqu makes highly purified powder
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lecithin, has been applied for patent.

In soybean protein— extraction technology, the
ultrasonic w aves produced effect of hole in liquid—the
instant— high pressure (as high as several ten— thou-
sand atmospheric pressures ) grinds the macro-
molecules, at the same time, makes the protein adher-
ing to the cellulose drop and makes parts of lipopro-
tein and glycoprotein free. Thus increasing the solu-
bility of soybean protein.

In view of the above theories, we carried out the
study on increasing soy—protein’ s solubility by ultra-
sonic waves. After repeatedly tests we obtain the

follow ing results.

1 Materials and Methods

1.1 Materials
Soybeans from market

1.2 Equipment



2 Liang Qi et al A Study on Increasing Solubility of Soy— protein by Ultrasonic Waves 103

Model JY92— Il ultrasonic cell grinding machine
made by XinZhi Research Institute for Scientific E-
quipment, in Ningbo.

1.3 Test methods

1.3.1 Check group

Select soybeans and grind them, when the
grinded fineness reaches 60 mesh/in, put a 40g— sm-
ple into a 500m1— container with 240ml water. After
soaking 3 hours, stir for 30 minutes with 120rpm.
Then the milk and pulp separation is made through a
meshed sieve of 100 mesh/in. This kind of soybean
milk and soy pulp is the sam ples of check group.
1.3.2 Ulirasonic extraction group

Stirring is achieved though ultrasonic waves
which is different from the check group (parameters
in ultrasonic extraction group: pow er: S00W .frequen-
cy: 25KHz. processing time; 15min). This kind of
soybean milk and soy pulp is the test sample.

1.4 Calculation method

Relative increased value =

test evoup — check group

Check group

X100%

Relative decreased value =

check group — test group ., 100%
Check group

2 Results

In terms of State Standard GB5511— 85 and
other related stipulations, the samples have been ex-
amined. The results are as follows:

2.1 Compared with the check group, the content of
soy milk protein relatively increased by 6.6% in the

ultrasonic extraction group.
Table 1

The ratio of soybean milk protein (dry basis) betw een

check group and ultrasonic extraction group

Check Ultrasonic extraction group
Names

group 1 2 3 4

Contents of soy milk protein

(dry basis) %

39.4 42.4 41.4 42.2 42.3

Average % 39.4 42.0

2.2 . Compared with check.group, the content of

protein in soy pulp relatively decreased by 18.5% in
the ultrasonic ex traction group.
Table 2 The ratio of protein content in soy pulp (dry basis)

between check group and ultrasonic extraction group

Check Ultrasonic extraction group
Names

group 1 2 3 4

Contents of protein in soy
pulp (dry basis) %
Average % 23.8 19.4

23.8 19.0 20.2 19.2 19.1

2.3 Compared with check group. the weight of dry
materials in soy milk relatively increased by 11. 6%
in the ultrasonic extraction group

Table 3 The ratio of dry materials in soy milk between

ultrasonic extraction group and check group

Check Ultrasonic extraction group
Names
group | 2 3 4

Dry materials in soy milk g 22.4 25.2 24.8 25.0 25.1

Average g 22.4 25.0

2.4 Compared with check group. the weight of soy
pulp dry basis relatively decreased by 18. 9% in ul-
trasonic extraction group

Table 4 The ratio of dry basis in soy pulp betw een ultrasonic

extraction group and check group

Check Ultrasonic extraction group

Names
group 1 2 3 4
D1y basis in soy pulp g 15.0 11.4 12.8 12.0 12.4
Average g 15.0 12.2

3 Conclusion and analysis

The results of the test show that ultrasonic ex-
traction technology can relatively increase the content
of soy milk protein and dry materials in soy milk by
6.6% and 11.6% respectively.

The reason why ultrasonic extraction technology
can increase the recovery rate of products is that ul-
trasonic waves produce the effect of ultrasonic hole—
instant— high pressure, which degrades the water—
insoluble protein, makes the protein adhered to the
cellulose drop, makes parts of lipoprotein and glyco-
protein free and decreases the remnants of soybean

protein in soy, pulp, thus increasing the recovery rate
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of the refined processing on soybean.

Ultrasonic extraction technology can not only be
used in traditional processing of soybean products and
soybean milk, but also be used in such technological
processing as the making of instant soy powder and

the soybean separation in soybean processing .
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AT REXKE R IR HERZTORSE, A RERAEREZRBEBN KBRS
"’E, FAEREPT N, RO K EFONEHE B IK IR ATEPHRY. KEE. AL
FRBERRRSA ZEG O 5EF KA E 2L EG S MTHRS 6.6%, 2L THRE st
23 11.6%. ZHAMNTFHEKR 4% AARK EmIH FHwa REIHAHSHES K
GEOFIROAFHEARSES 5. TR KA .
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