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Abstract

We monitored the characteristics of soybean hydrolysate prepared under various hydrolysis condition using response
surface methodology. The yield was affected by protease content but the effect of hydrolysis time to yield gradually
increased at over 0.4% of protease, while the R of polynomial equation was 0.978 (p<0.01). The soluble solid
enlarged by increase of both variables and the R’ of polynomial equation was 0.954 (p<0.01). The degree of
hydrolysis was affected by protease content at low (under 0.4%) protease and maximized at 0.57% protease and
5.49 hrs. The R of polynomial equation for the degree of hydrolysis was 0.916 (p<0.05). The calcium intolerance
capacity showed similar pattemn like yield but the effect of hydrolysis time was rapidly increased at over 0.4%
protease. The R’ of polynomial equation for calcium intolerance capacity was 0.932 (p<0.05). The total phenolic
compounds increased in proportion to protease content and hydrolysis time, while the R’ of polynomial equation
was 0.920 (p<0.05). According to the results of this study, the optimal conditions for soybean hydrolysis were
predicted to be 0.51~0.66% of protease and 6.5~9.0 his, and the predicted values and actual values of each response
variable were similar to each other when the hydrolysis was performed at a random point within the optimal range.
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Table 1. Experimental data on yield, soluble solids, degree of hydrolysis, calcium intolerance capacity and total phenolic compounds of

soy flour hydrolysate by different hydrolysis conditions

Total phenolic

Experimegt Protease content  Hydrolysis time Yield Soluble solids  Degree of hydrolysis Calcium intolerance compounds

number *) (hr) (%) (%) ® capacity (ng%)
1 02 (b 36D 43.60:0.56” 5.170.50 20.62+1.71 0.18+0.01 53.90+3.96
2 02 1) 70 46.10£0.75 5.75+0.49 2208048 0.19+0.01 71.50£1.98
3 06 (1) 3(¢-1 51.10+0.85 6.0740.76 25424016 0.20+0.01 90.05£2.76
4 06 (1) 7 52934110 6.4010.14 25141040 0224001 1233543.18
5 04 © 50 49.5740.60 5.83:0.25 24.81+1.45 021001 100.00+6.22
6 04 (O 50 48.40+1.35 5.73:0.64 23.60+0.38 021001 104.75+2.33
7 04 1(-2) 47.00+1.10 4.87:040 21.79£2.07 0.17+0.01 57.05£0.21
8 04 © 9 51.0740.70 6.60£0.10 24.50:0.81 022:0.02 115.04£5.90
9 0 (2 5 (0 33.90+0.96 52040.14 7.19:0.86 0.10+0.01 67434890
10 08 50 53254021 6.45£1.20 2528+0.72 0.23+001 123.00£3.50

" The number of experimental conditions by central composite design.
2 Turbidity at 280 nm of diluted(x100) supematant of soymilk added 30 mM CaCl.
9 Values are mean +S.D. (n=3).
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Table 2. Polynomial equations calculated by RSM program for
soy flour hydrolysate

Response Second order polynomial equations R Py F

Yild Y° 29'9015*46)%@;%(’3501%2’%52?'5%1X‘Z 0978 00022

Soluble solids ¥ 3'8459?5;‘22;(&3%‘%%?%&2 095 0.0087

= 2

@edfro?;sizf Y -3.4689+§?:32;(2)§1;2.6j)§§9)é26 );5222.2501& 0916 00286
Calcium _ 2

ing}l;rgxtxyce Y= 0'085018:(3)%}?&2'083}0’62&32001X‘ 0932 00191

Total phenolic Y = 23.2645+528516%+11.169X,236705K2 (000 0061

+9.8121X,X; -0.8098%;
X, : protease content(%), X, : hydrolysis time (hr)
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Fig. 1. Contour maps for the effects of hydrolysis condition on
yield(top) and soluble solids(bottom) of soy fleur hydrolysate.
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Fig. 2. Contour maps for the effects of hydrolysis condition on
degree of hydrolysis of soy flour hydrolysate.
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Fig. 3. Contour maps for the effects of hydrolysis condition on
calcium intolerance capacity(top) total phenolic compounds(bottom)
of soy flour hydrolysate.
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Fig. 4. Superimposed contour map for optimization of yield, soluble
solids, degree of hydrolysis, calcium intolerance capacity and total
phenolic compounds of soy flour hydrolysate.

Table 3. The predicted ranges of soy flour hydrolysis for response
variables” by superimposing of contour maps

Hydrolysis condition Optimum ranges

Protease content (%) 051 ~ 0.66

Hydrolysis time (hrs) 6.50 ~ 9.00

"Yield, soluble solids, degree hydrolysis, calcium intolerance capacity, total phenolic
compounds.
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Table 4. Comparison of predicted value and observed value of
response variables for soy flour at a given condition within the
range of optimum hydrolysis conditions

Responses variables Predicted value - Observed value
Yield (%) 5257 53.03:0.54°
Soluble solids (%) 6.54 6.62+0.19
Degree of hydrolysis (%) 26.06 27.32+0.46
Calcium intolerance capacity” 0.248 0.239+0.02
Total phenol (mg%) 129.45 130.09+2.84

DTurbidity at 280 nm of diluted(x100) supematant of soymilk added 30 mM
CaCl.
Walues are mean + S.D. n=3).
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