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Abstract: [Objective] Study the effects of coordinated control of rehydration parameters and oxygen-isolating refining on
lipoxygenase activity and soybean milk flavor, and provide theoretical and technical support for the development of high-
quality soybean drinks. [ Method] The inhibition effects of factors such as rehydration conditions, refining temperature and
oxygen-isolating refining on soybean milk lipoxygenase activity were compared, and the better process parameters were
obtained. Based on the process parameters, the effect of coordinated control of oxygen-isolating refining on the removal of
beany flavor and the color and flavor of soy milk was studied. [ Result] (1) Rehydration temperature is the main factor
affecting the activity of lipoxygenase in soybean, the hot alkali (80 ‘C, pH 9) rehydration and oxygen-isolating refining treatment
process has the best effect on the inhibition of lipoxygenase activity. The activity of lipoxygenase is only 100£2.5 U~mL71;
(2) Under the optimal rehydration conditions obtained in (1), the effect of different oxygen-isolating refining temperatures on
soybean lipoxygenase activity is not significant. Therefore, refining temperature is not the key factor to inhibit the activity of
lipoxygenase; (3) Compared with oxygen refining at room temperature, the lipoxygenase activity of soymilk prepared by
oxygen-isolating refining is reduced by 99.67%, the total flavonoid content is increased by 24.77%, the beany smell is

obviously removed, and the comprehensive quality of soy milk, such as brightness and flavor, was also significantly improved.
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So the optimal processing parameters combined with oxygen-isolating refining has the best effect in removing the beany flavor

and improving the comprehensive quality of soy milk. [ Conclusion] The results showed that under the cooperation of

oxygen-isolating refining process, the lowest beany flavor and the best comprehensive quality were obtained by the process of

rehydration with 80 °C soaking temperature, pH 9 and 60 min soaking time. This research is of great significance to the

development of high-quality soybean beverages.
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Table 1 Effect of soybean rehydration conditions on lipoxygenase activity in soymilk prepared by optimized process

R

yiEEs % ﬁﬁ%ﬁi ) Soaking and rehydration conditions ) JIgis ’;?M{(ﬁj@‘}ﬁ)‘j B
Group Refining conditions JKiHk Water temperature/C oH Lipoxygenase activity/ (U-mL )
1 F % B2 Oxygen-isolating refining 80 6.7 240+7.1 Cc
2 F@ 4 B %% Oxygen-isolating refining 25 6.7 18 180+91.9 Bb
3 Fe %A B2 Oxygen-isolating refining 80 9.0 100+2.5 Dd
CK JEFR4EBEJK Oxygen refining 25 6.7 30 060£0.0 Aa

e RPEGE PR R RMERE ;. FSEEEE A RARE T RERORERREE (P<0.0D), RRANGTFRFEORERLEE (P<0.05) . £2~4[.

Note: Data are mean & standard deviation; those with different capitalized letters indicate significant differences at P<<0.01; and, those with different lowercase

letters significant differences at P<<0.05. "—" means no germination. Same for Tables 2—4.
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Table 2 Effect of grinding temperature on lipoxygenase activ-

ity in soymilk

BRI JIE 7 S AL B
Refining temperature/C Lipoxygenase activity/ (U-mL™")
40 95.01+5.0 Aa
50 97.1+3.0 Aa
60 103.24+3.1 Aa
70 100.04+0.2 Aa
80 105.3+5.4 Aa
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Table 3 Effects of vacuum-grinding on lipoxygenase activity and quality of soymilk

BIBE KA
Soaking and rehydration \
. conditions s AL 7 R R R
psiiil Refinine conditions i Lipoxygenase activity/ Protein extraction yield/ Total flavonoid content/
¢ K (U'mL™ % (mgkg
Water pH
temperature/C
b6
CK 3E\m%\§7§ 25 6.7 30 060+0.0 Aa 92.3+1.0 Aa 468.71£10.0 Cc
Oxygen refining
-8 4
A ﬂzgm%\%”f 80 9.0 15043.0 Bb 90.8+1.0 Aa 646.21+5.1 Aa
Oxygen refining
A R
B AL 80 9.0 100+2.5 Ce 90.3t1.5 Aa 584.8+7.9 Bb

Oxygen-isolating refining
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Table 4 Determination of Lab Color Index of Soy Milk with Oxygen-isolated Refining

Labff /% Lab Chroma

s BT

Group Refining conditions L a* b* AL Aa Ab
CK R4S K Oxygen refining 58.69+£0.08 Cc  —2.6840.00 Aa  3.20+£0.08 Bb 25.56%£0.06 Cc —1.90+0.01 Aa  2.60%0.11 Bb
A R4 BE H Oxygen refining 59.474+0.16 Bb  —2.75+0.04 Bb  3.84+0.08 Aa 26.34+0.16Bb —1.97+0.04 Aa  3.24+0.07 Aa

B % BB Oxygen-isolating refining  61.00+0.03 Aa  —2.874+0.02Cc  3.81+0.04 Aa 27.88+£0.03Aa —2.09£0.02Bb 3.21£0.04 Aab

e (1) RSB RG R3NP, K5~6F. (2) XMHBALEEM: L*=33.13, a*=—0.78, b*=0.60.
Note: (1) The refining method of each treatment in the table corresponds to Table 3, and Tables 5 to 6 are the same. (2) Chromaticity of control group: L*=33.13,

a*=—0.78, b*=0.60.
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Table 5 Sensory evaluation on soymilk

. JEIK Beany f4.% Color WGk Taste ZEEr P Comprehensive evaluation
A ¥ Group
I Top ' Middle T~ Bottom = Top H Middle T~ Bottom - Top ' Middle T Bottom I Top 1 Middle N Bottom
CK 1 3 6 6 2 2 4 5 1 3 2 5
A 9 0 1 7 3 0 8 2 0 6 4 0
B 9 1 0 5 4 1 8 2 0 8 2 0
*o6 ERBESEREERXEITNEMTHRER
Table 6 Fuzzy transformation on sensory evaluation of soymilk
%5 Number &3 J7 7 Refining conditions I Top *h Middle ™ Bottom

CK JERE U Oxygen refining 0.290 0 0.290 0 0.4200

A b SAUE K Oxygen refining 0.740 0 0.2300 0.0300

B [@4 B 9% Oxygen-isolating refining 0.800 0 0.190 0 0.010 0
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