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Effects of pickling soybeans in acidic solution on soybean isoflavone, and pH and color of immersing solution
were investigated. Soybean cultivars, Seoritae and Seomoktae (black beans) and Myeongju-namul (yellow bean),
were soaked in persimmon vinegar for 10 days at 20oC. Isoflavone content increased rapidly during pickling,
reaching 51.8 (Seomoktae)-106.8% (Myeongju-namul). Increase of aglycone types, from 6.2-9.3% to 20.9-50.8%,
was particularly noted, while glycosidic ones were less affected. Acidity of persimmon vinegar increased from 3.4
to 4.4 up to 4 days of soaking and decreased slowly thereafter. Color ‘L’ and ‘b’ values of persimmon vinegar
decreased significantly, whereas 'a' value increased in black beans. All color values of yellow beans were less
affected.

Key wards: soybeans, pickling, persimmon vinegar, isoflavone

� �

��� �� ���� ��� � ���� ��� ����

� ��� ��� ��� �� ����� ������ ��

���. ��� ���� �� ����� 7-8� �� ���

���� ��� ���� ���� ��� ��. �����

��� �� �� ��� isoflavone, saponin, phytate � ��

��� ��� � ��� � � isoflavone� ���, �, ��

��� �� ��� �� ���� ��(1-3).
������ 	��� ���
 ���(����, ��)	

���� ��� �� 
��� �� �	�, �� �� ��

�� ���� ��� ��� ��� ��� �� �����

��� ��� ���� ��(4). ��� ���� isoflavone

genisitein� ��� ��� � ��(5,6), � �(7)� ��� �
�� ��� ���� ������ ���, ���, ����

� ��� �� ���. �� ���� ���� ��� ��

�
� ���� �� �� ���� �� ��� ���� �
� ��� ��� �� ��� ��� ��. ���� ���

���	, ����, ����	 ��� ��� ��� ���

��(8). ��� ��� ���� ���
�(8)� ��� ��

��� �� ��(9,10)� ��� � ��. ����� ���

�� � ���� ��� 	 ��� �� 
�� �� ��

(11)� �� ���, ��� ��� 
�� �� ��� 	�

	�.
��� � ����� ���� ��� ���� �� ��

� isoflavone� 
�� ������� �� ���� ���

� ���
� �� �� �� isoflavone 	�� 
�	 ��

�, ���� pH, ��� ��� 	 ��� 
�� �����.

�� � ��

��

� ��� ��� �� ���	�� ��� ���, ���

(2001��)	 ��� 
������ ��� �����(2001
��)��, ���(���
	��
)� ���� �����.
Isoflavone� 	� ��� ��� �	�� � genistin, genistein,
daidzein� Sigma Chemical Co.(St. Louis, USA)��, daidzin�
Wako Chemical Co.(Japan)�� ���� �����.

���� pH, ��� ���, � ��

� 25 g��� ���� ��� 75 mL� ���� 20oC �
���� 10�
 ������ �
� ����� ���� �
������. �� ��� 3� ���� ����� ����

�. �� �� � �� ���� �� �
�� �� ���
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���� ��� ��� �� �� � ��� ��� ���

(%)� ���, �� �� pH� pH meter(DMP 600, Dongwoo
Co.)� �����, ��� ���� refractometer(Atago Co.,
Japan)� ���� oBrix� �����. ���� �� Color
Difference Meter(CT-310, Minolta Co., Japan)� ���� L, a,
b�� �����. �� ��� �	��� �� L = 97.50, a =
−0.20, b = 1.61���.

Isoflavone� �� � ��

Isoflavone ��� �� ��� ���� ��� ��� 1 g
� 80% ethanol 50 mL� �� ultrasonicator(3210R-DTH,
Branson Ultrasonic Co., USA)�� 60�
 ��� �� �	�

����� 3000�g�� 20�
 �������. �
�� �
�� Whatman ���(No. 41)� 2� �� ����, ���

40oC�� rotary vacuum evaporator(Type N-N, Tokyo Rikakikai
Co., Japan)� ���� ��� �� 80% methanol 10 mL� �
� �����. ���� syringe filter(0.22 µm, National scien-
tific Co.,)� ���� HPLC(Waters 600, Waters Co., USA)�
� ��� 20 µL ���� isoflavone� �����.
�� isoflavone� HPLC� ���� Wang �(12)� ���

�� ��� gradient solvent systems�� �����. ���

��� column� µ-Bondapak C18 column(3.9�300 mm HPLC
column, Waters Co., USA) ���, UV detector(Waters 486,
Waters Co., USA)� ���� 254 nm�� isoflavone� ���

��. Gradient� ��A(20% methanol) :��B(60% methanol)
= 100 : 0�� �
�� 55�
�� 0 : 100� �������

flow rate� 1 mL/min���. ��� isoflavone 	�� daidzin,
genistin, daidzein, genistein 

� �	 ��� ��� ��

peak��� �	��	
(standard calibration curve)���� �
����.

�� � ��

���� ���

��	� �� 20oC� ���� 10�
 �� ��� ���

� ��� ��� Table 1� ��. ����� �� �
 
 �
� 2� ��� ��� ������ � �
� �� ����

�	� �
 �����. ���� �� 2�� �� �
 130-
150%� 
�� ���� ������ �� ��� ���	

���� 	� ���. ��� � �(13)� ��	 �����

�, �� Hsu �(14)� ��� ��	�� �	� �� ���

���, ���	�� ����� ��� ��� ��� ��

	 ��	� ����� �
�� ������ ������

��� 1,000��� 100.4 g�� �� ���, ��� ���

109.4 g, ��� 375.0 g��� ������ �� ���� �
� ���. 1,000�� ��� ���� ������ ��� 

� ��� ��� ����� ���� ������ �
�

�. �� ���� ��
� �	� 
 �
� ���� ��

� ����� ��� ��� �� ����� �
��.

���� pH, ��� ���, ��� ��

���� pH 
�� Table 1� ��� ��� �
 
 4�
��� pH� 3.4�� 4.4�� �	��� ���� �� ��

�� ��� �����. ��� ��� �� ���� �	


� 	� �����. �� ���� ���� ���� ���

�� ��� ��� ���� pH� ��� ��� ��� �

� ��� �� � ���� �� ��� �
��.
���� ��� ���
�� Table 1� �� ���� 8.0

oBrix�� 2��� ��� ���� 15.2oBrix� ���� � 

�� 
�� 	� 	��. �� � ��� ���� �� ��

� pH� �� ��� �� �� �� 
� ��� �
��

Table 1. Changes in water absorption rate, pH, soluble solid, and color during soaked soybeans in persimmon vinegar

Soybean cultivars
Soaking time (day)

0 2 4 6 8 10

Water absorption rate 
(%)

Seoritae 0.0 128.4 125.8 123.2 124.4 121.3
Seomoktae 0.0 130.0 125.0 128.3 125.2 121.2
Myeongju-namul 0.0 149.0 147.9 145.3 145.0 141.2

pH
Seoritae 3.4 4.2 4.4 4.2 4.1 4.1
Seomoktae 3.4 4.1 4.4 4.2 4.2 4.1
Myeongju-namul 3.4 4.2 4.4 4.2 4.2 4.1

Soluble solid (oBrix)
Seoritae 8.0 13.7 15.1 15.1 15.0 14.7
Seomoktae 8.0 13.4 14.7 14.8 15.2 14.7
Myeongju-namul 8.0 13.5 15.0 14.7 15.2 14.9

Hunter color value

Seoritae L 66.2 10.3 9.0 11.1 7.5 8.0
a 2.1 17.0 18.4 18.3 17.3 17.3
b 20.9 6.4 5.8 5.5 4.8 5.0

Seomoktae L 66.2 9.8 8.0 7.5 7.7 5.9
a 2.1 17.1 16.5 15.7 15.0 15.2
b 20.9 6.2 5.2 4.9 4.8 3.9

Myeongju-namul L 66.2 45.5 48.5 35.7 41.5 38.0
a 2.1 4.2 3.4 1.8 1.9 2.0
b 20.9 18.7 17.8 16.8 17.4 15.7
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� � ���(13). �� �� 
���� ��� ��� ��

	 �� 	��� ������ ��� 	� ��� �� �
� 
, �� ��� �

� �
�� ��� ��� �
��.
���� ��
�� Table 1� �� ���� ��� ��

�� ‘L’�� ��� ‘b’�� �� ��� �� ‘a’�� ���

��. ���� ‘L’, ‘a’, ‘b’�� 

 66.2, 2.1, 20.9�� ��

� ������ �� � �� �� 
�� ��� �� � �
����. ���	 ���� �� �� ��
 2�� �� 

�� �� ‘L’�� 10.3� 9.8�, ‘a’�� 17.0� 17.1�, ‘b’��

6.4	 6.2� 
���, � 
 �� �� 
�� �����. �
� ��� ���� �� ‘L’�� ��� ��� �� ���

� ��� �� ����� ���� �
��. �� ���


������ ����� � ‘L’�� ‘b’�� �
� ��� �
�� ���� ‘a’�� 	� 
�� 	��.

����� isoflavone� ����

����� �� �
� �� � isoflavone 	�� 
��

Fig. 1� ��� �� �� �
� ����� � isoflavone 	
�� ���� � � ���. ������ �� �� 10��

� 1.596 mg/g�� �� �� �� ���� 0.795 mg/g��

106.8% �� ���, ���� 0.888 mg/g�� 1.340 mg/g��

51.8%, ���� 0.679 mg/g�� 1.291 mg/g�� 90.1% �� �
��� ������ ���� �� ��. ������ ��

�� ��� �� ��� �
 �� ���� �� 2�� �

� ��� �
 
 �	��� ����� ���� �� 

�
 8-10�� �� �����. Isoflavone� 	
� 
��

(Table 2) ����� daidzin� genistin� �� isoflavone� �
�� 
�� ���� daidzein� genistein� ��� ��� �
��. ������ �� daidzin� genistin� 
�� 	� 	
��� ��� daidzein� genistein� �� 2���� ���

���� 10� ����� daidzein� 0.311 mg/g, genistein�
0.500 mg/g� �� 

 27�, 10� �� �����. ���

��� isoflavone� glycoside	 aglycone ��� ��� � 


Fig. 1. Changes in isoflavone contents of soybeans during
soaking in persimmon vinegar at 20oC.

Fig. 2. Changes in total aglycone and glycosides in soybeans
during in persimmon vinegar at 20oC.
-�-: glycosides, Seoritae; -�-: aglycone, Seoritae; -�-: glycosides,
Seomoktae; -�-: aglycone, Seomoktae; -� -: glycosides, Myeongju-
namul; -�-: aglycone, Myeongju-namul.

Table 2. Effect of soaking soybeans in persimmon vinegar at 20oC on isoflavone contents (mg/g, dry basis)

Cultivars
Soaking time (day)

0 2 4 6 8 10

Seoritae
Daidzin 0.247�0.02 0.228�0.05 0.193�0.02 0.243�0.01 0.283�0.01 0.293�0.01
Genistin 0.369�0.01 0.372�0.02 0.384�0.02 0.400�0.03 0.584�0.03 0.612�0.03
Daidzein 0.013�0.01 0.039�0.01 0.081�001 0.100�0.01 0.130�0.00 0.148�0.01
Genistein 0.050�0.01 0.093�0.01 0.142�0.01 0.149�0.01 0.188�0.01 0.238�0.01

Seomoktae
Daidzin 0.285�0.01 0.293�0.01 0.203�0.01 0.221�0.01 0.243�0.02 0.245�0.01
Genistin 0.557�0.03 0.323�0.01 0.338�0.02 0.366�0.03 0.430�0.02 0.438�0.02
Daidzein 0.005�0.00 0.007�0.00 0.111�0.01 0.157�0.01 0.186�0.01 0.248�0.01
Genistein 0.041�0.00 0.180�0.01 0.241�0.01 0.247�0.01 0.297�0.01 0.409�0.03

Myeongju-namul
Daidzin 0.290�0.01 0.285�0.02 0.276�0.02 0.253�0.02 0.254�0.01 0.268�0.01
Genistin 0.450�0.02 0.453�0.02 0.473�0.02 0.491�0.03 0.495�0.03 0.517�0.03
Daidzein 0.011�0.01 0.174�0.01 0.213�0.01 0.244�0.02 0.264�0.01 0.311�0.02
Genistein 0.044�0.01 0.249�0.01 0.305�0.03 0.353�0.02 0.387�0.02 0.500�0.06
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�� ��� �� Fig. 2	 ��� glycosides� 
�� �	�

��� ��� ���� ���� � � ���. ��� daidzein
� genistein� 
� aglycone ��� ��� �����, ��

� ��� ����� >��� > ���� ��� �����

� 15�� �� �� ��� �� �����.
��� � isoflavone� 
�	 ��� �� pH� �� mal-

onyldaidzin, acetyldaidzin, malonylgenistin, acetylgenistin �

isoflavone� isomer(15)� ����� �
 isoflavone�� ��

�� glycoside ��� glucose� �� ��� aglycone ���

����� ���� �
��.

� �

���� ��� ���� �� �� � �� isoflavone�
	�
�	 ���, ���� pH, ��� ����, ��� 

�� ����� ���
 ���, ���	 ���
 ���

��� 20oC�� 10�
 ���� �����. �� � isofla-
vone� 
�� �� �� �
� �� ��� � isoflavone�
���� � � ��� �� ������ �� �� 10��

�� 1.596 mg/g�� ���� �� ��� 0.795 mg/g��

106.8% �����. �� �� �
� ���� �� � isofla-
vone � aglycone� ��� ������ ���
 10����

��� 6.2-9.3%�� �� 20.9-50.8%� �����. ����

pH
�� �� ��� �� �� ����, ��� ����

� 
�� �� 2��� �� ������ �� ��� pH	
�����. ���� ��
 ‘L’�� ���� �� ��� �
�� �

�� ‘a’�� ��� ��� �� ������ �
����� ����� ‘b’�� ���� ��� �����.

��� �

� ��� ��� ����(�)� ��� ��� �� ��

��� ��� �� ������.
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