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Pretreatment of Soybean and Development of Fermentation Conditions of
Chungkukjang for High Contents Isoflavone Production
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Abstract

The separation conditions for the enhancement of isoflavone contents in soybean by soaking and germination were
developed, and the fermentation conditions of Chungkukjang were optimized by using response surface methodology
analysis. The high-yield of isoflavone production was obtained when the conditions of soaking and gemination were
at 25.6°C, 7 hr and 29.1°C, 42.4 hr, respectively. Total isoflavone contents in soybean (Daepung) by treatment were
increased from 1,012 ppm to 1,912 ppm. Also, the optimum fermentation conditions of Chungkukjang were deter-
mined 39.96°C, 1.32% (inoculum size) and 42.4 hr, respectively. Isoflavone contents in Chungkugjang under the
optimum fermentation conditions were 1.3 times higher than the control (1,960 ppm).
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Table 1. Conditions of isoflavone analysis.

Instrument Shimadzu (Japan)

Column 25 cmx4.6 mm ID SUPELCOSIL™
LC-18 5 um

Mobile phase Acetonitrile/0.005 M KH,PO,(25:75)(v/v)

Flow rate 1.2 mL/min

Injection volume 20 uL

Detection UV detector (Shimadzu, Japan), A =254

Column temp. 40°C
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Table 2. Isoflavone contents of various soybean cultivars after
soaking for 10 hr. (Unit: ppm)
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Table 4. The central composite design for time and temperature
during soaking with Jangsu soybeans.

Daidzein Glycitein  Genistein Total Trial No. X,(°0) X, (hr) Isoflavone content (ppm)
Control 300 10 60 370 1 -1(20) -14) 509
Daemang 342 36 141 519 2 -1(20) 1(10) 638
Daewon 501 71 147 719 3 1(30) -14) 642
Daepung 689 51 272 1012 4 1(30) 1(10) 638
Sunyu 342 35 93 504 5 0(25) 0(7) 864
Sodam 726 47 205 978 6 -a(17.9) 0(7) 643
Hwangkum 249 42 105 438 7 o(32.1) 0(7) 700
8 0(25) -0(2.8) 806
9 0(25) o(11.2) 737
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Table 3. Levels of independent variables for experimental design
of soaking conditions using Jangsu soybeans.

X, -1.414 -1 0 1 1.414
X, (Temperature) 17.9 20 25 30 32.1
X,(Time) 2.8 4 7 10 11.2
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Fig. 1. Response surface plot of time and temperature effects
during soaking with Jangsu soybeans.
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Table 5. Levels of independent variables for experimental design
of germination conditions using Daepung and Jangsu soybeans.

X, -1414 -1 0 1 1.414
X, (Temperature) 17.9 20 25 30 32.1
X, (Time) 19 24 36 48 53
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Table 6. The central composite design for the two variables by
using Jangsu soybeans.

Trial No. X,(°C) X,(hr)  Isoflavone content (ppm)

Control" 618
1 -1(20) -124) 940
2 -1(20) 1(48) 1,000
3 1(30) -124) 930
4 1(30) 1(48) 1,071
5 0(25) 0(36) 1,020
6 -a(17.9) 0(36) 801
7 o(32.1) 0(36) 1,106
8 0(25) -a(19) 968
9 0(25) o(53) 1,030

* conditions: soaking for 25.6°C, 7 hr and germination for 25°C, 72 hr

107.7
1039.04
970.38
901.719
833.058

isoflavane (ppm)

60.04

34.90
29.96

36.00
250

, 23.98
time(hr) 20,07 temperature('C)

.88 Y4543

Fig. 2. Response surface plot of time and temperature effects
during germination with Jangsu soybeans.

Table 7. The central composite design for the two variables
using Daepung soybeans.

Trial No. X,(°0) X, (hr) Isoflavone content (ppm)

Control” 1,058
1 -1(20) -1(20) 1,370
2 -1(20) 1(48) 1,708
3 1(30) -1(20) 1,634
4 1(30) 1(48) 1,773
5 0(25) 0(36) 1,758
6 -a(17.9) 0(36) 1,386
7 o(32.1) 0(36) 1,940
8 0(25) -a(19) 1,609
9 0(25) o(53) 1,793

* conditions: soaking for 25.6°C, 7 hr and germination for 25°C, 7 hr
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Fig. 3. Response surface plot of time and temperature effects
during germination with Daepung soybeans.
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Table 8. The level of variables for Chungkukjang preparation.

Level
X, Independent variable
-1.682 -1 0 1 1.682
X, Temperature( C) 328 34 38 42 431
X, Inoculum concentration (%) 0.8 1.0 1.5 20 2.1
X, Time (hr) 326 36 48 60 634

Table 9. The central composite design for Chungkukjang
preparation.

Trial No. Isoflavone
X,(C)  X,(%)  X,(h) content(ppm)
Control” 1960
1 -1(34) -1(1.0) 1(60) 2,117
2 -1(34) -1(1.0) -1(36) 2,110
3 -1(34) 1(2.0) 1(60) 2,214
4 -1(34) 1(2.0) -1(36) 2,210
5 1(42) -1(1.0) 1(60) 2,545
6 1(42) -1(1.0) -1(36) 2,266
7 1(42) 1(2.0) 1(60) 2,288
8 1(42) 1(2.0) -1(36) 2,271
9 0(38) 0(1.5) 0(48) 2,510
10 0(38) 0(1.5) 0(48) 2,520
11 -a(32.8) 0(1.5) 0(48) 2,200
12 a(43.1) 0(1.5) 0(48) 2212
13 0(38) -a(0.8) 0(48) 2,134
14 0(38) a(2.1) 0(48) 2,337
15 0(38) 0(1.5) -a(32.6) 2,240
16 0(38) 0(1.5) a(32.6) 2,312

* fermentation conditions: 2% of inoculum size, 40°C and 72 hr
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