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| �Š 
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É �× �‘ �� �Ã �g �˜ �F �‹ �à �Ï �� �¯ �U�Þ�Æ�)
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| �Š 
É �× �‘ �� �Ã �g �˜ �F �‹ �à �Ï �� �¯ �U�Þ�Æ�)  
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��…�õ �2�!�!�!�!�!�õ�I�» �3�!�!

�a�a�a�a �!�!�!�!�!�!�!�!�‹�‹�‹�‹ �!�!�!�!

�• 	@ �� �‘ �ô �2 �ž �‘ �ç �L �¥ �Š �D �/ �= �| �Ù �3 �Ð 
( �~ �v �� �K �ô�0 �ô �å �ü �Ä �A
�“ �Ð �C �À �ö �Á �l �' �� �x �3 �Í �Ð �b �� �u �Ö �ò �“ �Ï �* �í �‹ �‡ �u �“ �Ï �ô �• �ô �2 �l �”
�Ì �Õ �� �o �‘ �v (2%�ô 3%�ô 5%)�p �Ö 
ø �' �� �Š �D �x �3 �Í �Ð �b �� �ò �K �÷ �b �� �Æ �ô
�0 �÷ �“ �u �§ �õ �b �� �u �õ �V �u �¶ �� �† �u �õ �µ �	 �� �u �� �‘ 
C �Ï �ö �b �� �u �w 
× �ò �K
�h �� �‘ �À �[ �Á �, �C 2%�÷ 3%�v �Ð �' �� �” �ô �ç 14~21 �ú �u �ì �r �‰ �É �� 
º �ô 21
�ú �U �ô�r �‰ �� �• 
º �ö�ç �Š �D 7 �ú �U �ô�� �K 
( �Ö �r �‰ 
( �/ �‘ �À �[ �‚ �, �C 3%�v �ô
�� �K 	
 3.42%�ù �• �� �‚ �, �C 2%�v �‘ �À �[ �ô �� �K �ç �ƒ 7 �ú �ô �b �� 2.88%�ô 21
�ú �É �r �‰ 
( �/ �ô	
 3.42%�ö�ç �ƒ 7 �ú �b �� �Æ 
( �e �‘ �À �[ �‚ �, �C 5%�v �‘ �À �[ �ô
�b �� 2.16%�ö �� �† �u �u �Æ �ç �ƒ 21 �ú �r �‰ 
( �/ �ô �u �Æ 	
 106~107cfu/g�ù �b ��
�u �u �Æ �ç �ƒ 21 �ú �r �‰ 
( �/ �ô �u �Æ 	
 106~107cfu/g�ö �µ �	 �� �u �� �™ �v �� �K �y
�Ü �h �µ �ô �ç �, �C 2%�v �‘ �Š �D �/ �= �| �Í �ô �µ �	 �� �u �� �- �ƒ 7 �ú �u �§ �Z �C �ô 	

102cfu/g�ô�‰ �ƒ 14 �ú �Ò �È �� 
ç �ÿ �‘ �¿ �� �ô�‰ �ƒ 21 �ú �� �� � �@ �ö�, �C 5%�v �ô
�ƒ 7 �ú �þ �� �� � �@ �µ �	 �� �u �� �ö �/ �= �| �Š �D �' �� �Ÿ �• �v �� �K �Í �ô�0 �b �� �Æ �÷
�b �� �ò �K �6 �B �ô 3%�v �� �K �À �[ �” �' �� �b �� �Æ 
( �/ �ô 5%�v �� �K �À �[ �” �b �� �Æ

( �e �ö �Š �D �Ã 
º �0 �Í �• �> �ó 
; �u �Á �ì �� �u �ô �Š �D �Í �U 
º �‚ �0 �b �� �u �õ �V �u �÷
�� �† �u �Á �ì �� �u �ö �ç �b �� �u �õ �V �u �÷ �� �† �u �õ �Í �• �> �ó 
; �u �Ÿ �• �u �ì �Í �ô �v
�� �K 5%�‘ �À �[ �� 3%�v �÷ 2%�v �� �K �‘ �À �[ �ô �� �‹ �¼ �r �‰ 
( �/ �u �§ �ö  
�" �Ö �ß �ú �/ �= �| �õ �Š �D �õ �� �K �õ �v �K �õ �b �� �' ��  

�H�H�H�H�!�!�!�!�!�!�!�!�•�•�•�• �!�!�!�!

�Š �D �/ �= �| �‚ �` �| �ú �• �‘ �' �� 	g �‚ �ö �ú �• �Š �D �/ �= �| �3 �‘ �C �v �Æ �ô �Ž �‹
�k �/ �= �| �� �‹ �â �v �ô �C �v �Æ �‚ �Æ �ï �ô �C �v �Æ �? �ÿ �ç 8%�0 �¢ �ö �� �0 �• �ô �M �’
�C �v �Æ �Æ �ï �ô �` �Ã �Q 
È 
ç �ÿ �C �v �Æ �ö �½ �C �v �Æ �« �/ �ô �þ �« 
È �í �‹ �‡ �u �“ �Ï �ô
�` �‚ �v �‘ �, �C �Æ �¬ �x 10%NaCl 
� �ô �Ú �í �b �� �u �‘ �' �� �ÿ �’ �6 �� �ô �— �6 �6 �Ð
�‘ �‚ �� �† �u �÷ �V �u �‘ �“ �Ï �ô �ý �é �Ä 	_ �� �† �u �÷ �b �" �� �† �u �‘ �“ �Ï �ô �’ �n �b �“
�Ì �< �‘ 	e �š (�õ �ô 1983)�ô �þ �n �÷ �� �' �� �h �ó �ö �— �� �X 
T �‹ �I �¢ �ô 	> �r �‰ �ì �Õ  

 
1 �I �y �# �m �p �Á 	© �n �/ �â �T �m �p �ï �< 
Q �w �[ �ô �2 	©  
2 �I �y �# �m �p �Á 	© �n �/ �â �T �m �p �ï �< 
Q �K �ô �2 	©  
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�‘ �í �u 
� �@ 
� �ô	^ �e �v �‘ �l �” �Æ �ô�! 	> �Z �C �� �‘ �b �“ �ò �K �¶ �b �“ �Æ (�ó �Ô �¦ �â , 
1982)�ö �� �0 
ç �ÿ �v �‘ �, �C �Æ 
� �ô 	> �æ �¾ �b �� �u �Ö �ò �æ �6 �´ �õ �w 
× �÷ �“ �Ï �ô
�0 �æ �¾ �� �‘ �b �“ �ö �Ú �• �� �ç �ì �Õ �� �K 
� �‘ �í �u 
� �@ �— �® �6 	ç �i �Ç �Á �ú �‰ �� �g
�b �� �g �t �@ �� �g �ø �• �N �’ �� �g �� �¡ �� �g �� �� �� �ö�‹ 
Ó �’ �u 
( �e �“ �Ï �‘ �� �² ��
�Á 0.9�ô �ì �½ �- 14%NaCl �‘ �, �C �Æ �ô �6 �V �u �÷ �� �† �u 
( �e �“ �Ï �‘ �� �² �� �Á
0.8(�= �ô 1982)�ô �ì �½ �- 23%NaCl �‘ �, �C �Æ �ô �� �‹ �( �Í �« �© �v �� �K �Á 25%�ô
�½ 	g �� �Í �v �‘ �, �C �Æ �¬ �x 8%
� �ô �þ �“ �Ð �š �z �n �� 	' �š �‡ �\ �ö �� �0 �Ì �Q 
È �]
�” �v �‘ �, �C �Æ �p �í �‹ �> �“ �‚ �‘ �“ �Ï �ô	> �’ �v �‘ �, �C �÷ �� �‘ �b �“ �¶ �> �“ �‚ �‘ �“
�Ï �� �� �: �~ �½ �X �� �ô �0 �r �� �• �C 	j �‘ �í �u 
� �@ �ö �� �X 
T �‹ �I �¢ �ô �b �� �“ �� �u
�‘ �Ö �ò �“ �Ï �ô �Ì �û �n �b �“ �� �ô �` �n 	^ �e 
< �ï �Ë 	š �• �O �ô �� �0 �n �í �‹ �� �† �u �÷
�• �4 �‡ �u �‘ �“ �Ï �ö�• 	@ �� �‘ �ô �2 �ž �‘ �ç �- �’ �ú �• �‘ �/ �= �| �Š �D �Ù �3 �Í �y �Ü �ü
�Ä �A �“ �Ð �' �� �� �¹ �Ò �0 �± �— �ï �0 �÷ �Æ �ï �ô �` �Õ 
� �Ã �Æ 
ç �ÿ �C �v �Æ �ö  

�D	^ �� �^ �±�D	^ �� �^ �±�D	^ �� �^ �±�D	^ �� �^ �± �!�!�!�!

�‹ �õ �÷ 
�  
(�‹ )�/ �= �|  
1. �/ �= �| ( �â �Ü �ú �’ �T �| ) �� �• �ú �§ �÷ �Ã �ÿ �’ �T �| (Brassica oleracea 

L.var.capitata L.)�ô �’ �T �| �ë �Ü �/ �= �| �ô �0 �  �� �Í �0 �h �ï �ë �Ð �/ �= �| �3 �Ð
�Ü �€ �— �6 �’ �T �| �3 �Ð �Ü �€ �ö  

2.	g �v �ú 	g �” �/ 
­ �’ �v NaCl(�` �v �Ù �÷ )�ô �Ÿ �• �À �[ 2%�õ 3%�õ 5%NaCl�ö  
3.
] 
­ �ó �W �ú 1% 
�’ �õ �� �d  
(�‹ )�/ �= �| �C �À �Ù �3  
1.�/ �= �| �3 �Ù 
" �� �4 �3 �? �¬ �3 �ú  

�/ �= �| 	… �þ �ˆ �P �f �� �ˆ �ê �� �Ÿ �' �ˆ �P �� �ˆ �‹ �� �‹ �� �˜ �Ò �ˆ �s +� �4 �› �¢
�ˆ �L �3 ( �� �4 8�õ 16 �» 
� �ô �� 2 �» 
� �L �3 �‹ �� ) �ˆ �C �v �õ �C �W (2%�õ 3%�õ
5%NaCl)�õ �C 1%�W 
— �T�ˆ �¥ �� �ˆ �8 �^ �õ �ø �™ �ˆ �� �$ �Ó �÷ �ã �· �> �± �ˆ �Š �D �'
�� 4 	• �� �ˆ �� 
; �: 
Ú �E �8  

�/ �= �| �3 �� �4 �w �• �� �¹ �ú  
�� �4 �O �ü �ú 72q01 (PINGTUNG  120�±30�7 E,   22�±40�7 N) 
�� �4 �� �½ �ú 92 �� 2 �� �½  
�s �¡ �• �K �ú 20.27�š  

2.�/ �= �| �3 �Ù 
" �× 	e �3 �? �¬ �3 �ú  
�/ �= �| 	… �þ �ˆ �P �f �� �ˆ �ê �� �Ÿ �' �ˆ �P �� �ˆ �‹ �� �‹ �� �˜ �Ò �ˆ �s +� 
W �� �›

�· �¢ �ˆ �L �3 (�× 	e �3 �? 16�õ 32 �» 
� �ô �� 2 �» 
� �L �3 �‹ �� ) �ˆ �C �v �õ �C �W (2%�õ
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3%�õ 5%NaCl)�õ �C 1%�W 
— �T�ˆ �¥ �� �ˆ �8 �^ �õ �ø �™ �ˆ �� �$ �Ó �÷ �ã �· �> �± �ˆ �;
�• �Š �D �' �� 4 	• �� �ˆ �� 
; �: 
Ú �E �8  
(�’ )�— �¬ 

�— �¬ 
� �Ô �ú 0�õ 7�õ 14�õ 21�õ 28�õ 35 �ú  
�ô �M 	Y �D �ú 3 ��  

(�Ÿ )�é �K �è �ž  
1.�‹ 
Ó �é �K  
(1)�Q �@ �Ó �� �ú 10 �l �¬ �� �� �C 100ml �Ã �– �� �� �3 �� �z �× �7 �Ý �¡ �ì �� �0 0.1N

�# 
< �ï �Ê �@ �Ó �? pH 8.1�� �0 �b �� �– �Æ �Ä �¢ �ö  
2.�> �“ �‚ � �M  
(1)�¬ �� �Ù 
"  

�- �� �u �ù �b �� �ã �€ �— �¬ �� 25g�ô �8 �• �˜ �± �_ �ã �ô �C �• 225 ml �� �u �� �ô
�0 �Í �ò �z 1 �é �Š �ô �{ �Á �5 �‰ 10 	m �‘ �¬ �� �( �ö �ö �~ �½ �‘ �¡ �f �U ,�¾ �I 10 	m �ñ
�» �5 �‰ , �Q �” �ö  
(2)�t �u �§ 
ó �Ó  

�— �¬ �� �( 1 ml �ö �3 �È �5 �‰ �U �ô �0 �t �u �� �§ �s �H �" 	@ �§ �{ �¦ �w (petrif ilm, 
3M, St. Paul, MN, USA) �Ð aerobic plate �� �d � 
ó (Abgrall and Clert, 
1990)�ô �ö 35�š �{ �¦ 24-48 �» 
� �U 	@ �§ �u �� �ö �{ �¦ �w �Ì 	Y �� �¬ �x 20 �" �ô �§
�— 25~250 	• �u �� �Ð �{ �¦ �w 	@ �§ �ô �Ú �5 �‰ 	m �§ �{ �¦ �w �Ð �u �� 	) �¡ �g 250�ô �þ
�Q 	@ �§ �‹ �» �� 
1 �Æ 	j �0 20 �W �‰�Ð�ö  
(3)�µ �	 �� �u �� 
ó �Ó  

�— �¬ �� �( 1 ml �ö �3 �È �5 �‰ �U �ô�0 �µ �	 �� �u �� �s �H �" 	@ �§ �{ �¦ �w (petrif ilm, 
3M, St.Paul, MN, USA)�Ð �µ �	 �� �u �� � 
ó (Mcallister et al., 1988)�ô �ö  35
�š  �{ �¦ 24-48 �» 
� �U �ô �u �� �‡ 
£ 	� �E �© �T �E �* �b 
; �£ 	@ �§ �Ð �ö �… �ü �- 35�š
�{ �¦ �� �ô�{ �¦ �w �Ì 	Y �� �¬ �x 20 �"�ô�{ �¦ 24 �» 
� �ô�u �� �‡ �T �E �£ �* �• �¬ 
N �b
�“ 
; �p �Á �µ �	 �� �u �ô 	) �u �� �‡ 	� �E �£ �* �• �¬ 
N �b �“ 
; �p �£ �ô �C �¢ �u �� �‡ �T �E
�£ �* �• �¬ 
N �b �“ 
; �p �ô �þ �Á �µ �	 �� �u �� �ô �i �» �{ �¦ 24 �» 
� �ô �€ �ø �u �� �‚ �•
�Z �C �ô�� 
� �u �� �§ �ç 15-150 �Ð �Ô�ô�Ú �5 �‰ 	m �§ �{ �¦ �w �Ð �u �� 	) �¡ �g 150�ô�þ
�Q 	@ �§ �‹ �» �� 
1 �ô �Æ 	j �0 20 �W �‰�ö  
(4)�µ �	 �� �u 
ó �Ó  

�— �¬ �� �( 1 ml �ö �3 �È �5 �‰ �U �ô �0 �µ �	 �� �u �s �H �" 	@ �§ �{ �¦ �w (petrif ilm, 
3M, St.Paul, MN, USA)�Ð �µ �	 �� �u � 
ó (Mcalli ister et al., 1988)�ô �ö 35�š �{
�¦ 24-48 �» 
� �U �ô �u �� �‡ �T �E �* �b 
; �£ 	@ �§ �Ð �ö  
(5)�V �u �÷ �� �† �u �Ð � �M  

�’ �Â �× �• � �( �Ð �V �u �÷ �� �† �u �s �H �" 	@ �§ �{ �¦ �w (Petrif i lm yeast and 
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mold count plates, 3M Inc, St, Paul, MN, U.S.A.)�… �ü �- 20~25�š �{ �¦ �� �ô
�{ �¦ �w �Ì 	Y �� �¬ �x 20 �" �ô �é �q �- �ƒ 3 �ú �÷ �ƒ 5 �ú �€ �ø �u �� �Ð �“ �Ï �Ã �Î �ô �Ú
�5 �‰ 	m �§ �{ �¦ �w �Ð �u �� 	) �¡ �g 150�ô �þ �Q 	@ �§ �‹ �» �� 
1 �ô �Æ 	j �0 20 �W �‰�ö  
(6)�b �� �u (lactic acid bacteria)
ó �Ó  

MRS agar(6.62%)�Í �C �• CaCO3(0.5%, �Ã �ö 180 �š �ô 30 �é �Š �3 �? )�ô
�ö �/ �ø �• �u � 118�š�ô 15 �é �Š � �u �ö�¬ �� �ö �~ �½ �5 �‰ �U �ô�— 1 mL �- petri dish
�ã �ô �C �• 12-15 mL MRS�ô �7 �ì �ô �Q �É �° �U �ô 	y �+ �- 30�š 6Œ �• �� �ã �{ �¦ 48
�» 
� �ô �u �� �¬ 
N �b �“ �ø �4 �I �£ �{ �Á lactic acid bacteria�ô �` �C �0 	@ �§ �ö  


•
•
•
• �!�!�!�!�!�!�!�!�•�•�•�•  

�‹ �õ �� �4 �3 �? �Ð �� �é �B �ï  
�“ �ò �/ �= �| �Ù �÷ �x �3 �Í �ô�� �Ø �¤ �‘ 	Y �Æ �¡ �� �4 �I �B �ï �ô �— �Ä 1 �Æ 
ó �H �@

�I �¢ �ô �“ �ò �/ �= �| 	š 
� �ö �x 	… �þ �U �û 
- �  	š 
� 	Y �Ð 85.8%�ö �ö �x �� �4 �‹ ��
�U �ô �û 
- �  	š 
� 	Y �Ð 57.6%�ö �ö �x �� �4 �’ �� �U �ô �û 
- �  	š 
� 	Y �Ð 34.6%�ö �ö
�x �� �4 �‹ �� �U �C �v 
— �T �ô �û 
- �  	š 
� 	Y �Ð 33.7%�ö �ö �x �� �4 �’ �� �U �C �v 
—
�T �ô �û 
- �  	š 
� 	Y �Ð 27.3% �ö �ö �x �‹ 	• �� 	y �� �Š �D �U �ô �û 
- �  	š 
� 	Y �Ð
25.3~20.5%�ö�B �M �H �@ �I �¢ 1 �æ �� �‘ �/ �= �| �ö �x �Š �D �U �û 
- �  	š 
� 	Y �Ð �d �é
�Ð �‹ �ö �� �4 �‹ �� �ô 8 �» 
� �U �ô �/ �= �| 
ç �ÿ �� �é 	
 32.8%�ô �û 
- �  	… �þ �U 	š 
�
	Y �Ð 67.2%�ö �ö �x �� �4 �’ �� �ô 16 �» 
� �U �ô �/ �= �| 
ç �ÿ 	Y �Æ 	
 59.6%�ô �û 
-
�  	… �þ �U 	š 
� 	Y �Ð 40.4%�ö�/ �= �| �� �4 �û �U 	Y �Æ �‘ �ï �B �ô�� �� 	
 �Q 
ç �ÿ �� �4
�û 	š 
� 	Y �Ð 30%�ô�� �4 �ƒ �‹ �ú 
ç �ÿ 	… �þ �U 	š 
� 	Y �Ð 32.8%�ô�� �4 �ö �x �’ �ú �U

ç �ÿ 	… �þ �U 	š 
� 	Y �Ð 59.6%�ô�ƒ �’ �ú 
ç �ÿ �Æ 	
 �^ 	… �þ �U 	š 
� 	Y �Ð 26.8%�ö��
�0 �ƒ �‹ �ú �‘ 
ç �ÿ 	Y �Æ �h �ƒ �’ �ú �í �ö  

�Ä 1.�/�=�|���4�Š�D�C�À	Y�Æ�B�ï  
Table 1. The rate of residual weights in each stage of pickling cabbage by air-dry 

method 

�C�À�Ù�3  	…�þ�U(%) ���4�‹��
(%) 

���4�’��
(%) 

���4�‹���C
�v
—�T (%) 

���4�’���C
�v
—�T (%) 

	y���P���U
(%) 

�“�ò	š
�  85.8 57.6 34.6 33.7 27.3 25.3~20.5 
	…�þ�U 100 67.2 40.4 39.3 31.8 29.4~23.9 
�4�‹��   100 60.1 58.4 47.34 43.8~35.5 
�4�’��    100  78.8  

 
�’ �õ 
W �� �3 �? �� �é �B �ï  
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�“ �ò �/ �= �| 	š 
� �0 �× 	e �3 �? �ô�� �Ø �¤ �‘ 	Y �Æ �B �ï �ô�— �Ä 2 �Æ 
ó �H �@ �I �¢ �ô
�“ �ò �/ �= �| 	š 
� �ö �x 	… �þ �U �û 
- �  	š 
� 	Y �Ð 81.7%�ö �ö �x 
W �� �3 �? 16 �» 
�
�U �ô �� �¾ �• 
W �� �3 �? �û 
ç �ÿ 68.2%�ö �ö �x 
W �� �3 �? 30 �» 
� �U �ô �� �¾ �• 
W ��
�3 �? �û 
ç �ÿ 68.4%�ö�U �Ø �¤ �‘ 16 �» 
� �û 
ç �ÿ 0.2%�‘ 	š 
� 	Y �ô�� �é �� �� �4 �I

ç �ÿ �ö �— �§ �õ �I �¢ �ô 
W �� �3 �? �û �! 	> 16 �» 
� �{ �Q �ö �� �h 
W �� �3 �? �¶ �� �4 �3
�? �• �• �ƒ �i �ô �ç �ì �Õ �3 �? 
� �Ô �ô 16 �» 
� �ô �� �4 �3 �? 
- �  40.4%�ô 
W �� �3 �?

- �  31.8%�ô �� �0 
W �� 
W �3 �ò �K �h �� �4 �3 �? �Ö �ö 
W �� �3 �? �‘ 16 �» 
� �Q �ç �‹
�ú �ã �¹ �� �ô�6 �� �4 �3 �? �! 	> �ö �x 32 �» 
� �É 
È �r �‰ �� �4 16 �» 
� �ô�� �0 �C �À 
�
�W �6 �B �ô �× 	e �3 �? �Ì �™ �ú 	‚ �÷ �� �¹ �‘ �y �Ü �ö 
i �A �“ �€ �ú �5 �Æ �ô �ç �
 �f �‘ �æ 	_
�¢ �¼ �4 �‘ �& �‰ �p �• �ô �� 
è �õ �ó �õ �Ÿ �6 �õ �z �ò �; 
p 
^ 
è �& �‰ �‘ �j �~ �ô �\ �f �Ë ��
�» �¡ �· �õ �Ú �² �÷ �> �“ �‚ �& �‰ �j �~ �ô �� �0 �× 	e �3 �? �� �� �h �„ �Ý �A �“ �± �— �ö  

�Ä 2. �/ �= �| 
W �� �3 �? �Š �D �C �À 	Y �Æ �B �ï  
Table 2.  The rate of  res idual  weights in each stage of  p ick l ing 

cabbage by oven-dry method  

�C�À�Ù�3  	…�þ�U(%) 
W��
W�3
�U* (%) 


W��
W�3
�U** (%) 


W��
W�3�U *
�C�v�Š�D (%) 


W��
W�3�U * *
�C�v�Š�D (%) 

	y���P��
�U(%) 

	š
�  81.7 25.9 25.8 21.0 21.9 16.8~17.5 
	…�þ�U 100 31.8 31.6 25.7 26.8 19.1~23.6 
�4�‹��   100  80.9   
�4�’��    100  84.9  

*�š 35�: , 1hr ��  40�: , 15hr 
**�š 40�: , 30hr 

�Ÿ �õ �é �K �/ �= �| �Š �D �x �3 �� �K �B �ï  
�B �M �H �@ �I �¢ �ô�/ �= �| �Š �D 
� �ô�, �C 2%�õ 3%�÷ 5%�v �Ÿ �•  �v �� �K �Í �ô


È �| �ç 
( �- 
� �Ô �ã �b �“ 
( �/ �� �K �‘ �, �C �v �K �‚ 3%�÷ 2%�v�ô�b �“ �‘ �� �K �é �q
�‚ 3.42 g/100ml �÷ 2.16 g/100ml�ö �! 	> �h �Ï 
� �Ô �É 
È �r �‰ �b �“ 
( �/ �� �K �ô
�• �� �! 
� �Ô �‚ 21 �ú�ô�, �C �v �K �‚ 2%�v�ô�b �“ �‘ �� �K �‚ 3.42 g/100ml�ö�} 
È
�Ö �ò �b �� �ô �ž 
È �b �“ 
( �/ �� �K �‘ �v �, �C �� �K �‚ 3%�v �ö  

�/ �= �| �Š �D 7 �ú 
� �ô �— �Ù 1 �H �@ �I �¢ �ô �, �C 3%�÷ 5%�v �‘ �À �[ �ô �� �K
�¡ �Â �r 
( �/ �ô �` �‚ �, �C 2 %�v �‘ �À �[ �ô �� �K �Ø �‚ �r �‰ 
( �/ �ö �, �C 2 %�v �‘ �À
�[ �ô �ç �ƒ 7 �ú �‘ �� �K �b �“ �Æ �Á 2.88 g/100ml�ô �ç �ƒ 21 �ú �ô �� �K �É �r �‰ 
( �/
	
 3.42 g/100ml�ö �, �C 5 %�v �‘ �À �[ �ô �� �K 
( �/ �b �“ �Æ �ç 2.16 g/100ml�ù �,
�C 3 %�v 
� �ô �� �K 
( �/ �b �“ �Æ �ç 3.42 g/100ml�ö �, �C �v �Æ 2%�‘ �À �[ �ô �� �K

( �/ �b �“ �Æ 	
 �ç 3.42 g/100ml�ö �Ì �Õ �v �, �C �Æ �ù �- �� �K �b �“ �Æ �ô�— �/ �6 �e �i
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�Ç �Á �, �C �v �Æ 3%�j 2%�g 5%�ö �� �K �r �‰ �s �} �‘ �ò �K �— �Ö �6 �� �i �Ç �Á �, �C �v
�Æ 3%�j 5%�g 2%�ö�� �K �b �“ �Æ 
( �e �‚ 2.16 g/100ml�ô
( �/ �‚ 3.42 g/100ml�ö 
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�Ù 1. �/ �= �| �Š �D �Í �, �C �Ì �Õ �v �� �K �ù �> �“ �‚ �b �� �y �Ü  

Fig 1.The effects of concentration on acidity produced 
during pickling cabbage fermentation 

�d �õ �Š �D �Í �t �“ �u �Ð �“ �Ï �¿ ��  
�/ �= �| �Š �D �Í �t �“ �u �“ �Ï �� �� �ô �— �Ù 2 �H �@ �I �¢ �Ì �Õ �v �� �K �Í �ô �t �“ �u

�‘ �“ �Ï �� �� �™ �v �� �K �y �Ü �ô 5%�v �� �K �Í �‘ �t �“ �u �ç �Š �D �ƒ 7 �ú �{ �r �‰ 
( �/
�u �§ �ô �¨ �‚ �ç 
( �- 
� �Ô �ã �r �‰ �É �� 
º �ö �, �C 3%�v �� �K �Í �‘ �t �“ �u �ç �Š �D �ƒ
14 �ú �r �‰ 
( �/ �u �§ �ö �, �C 2%�v �� �K �Í �‘ �t �“ �u �ç �Š �D �ƒ 21 �ú �r �‰ 
( �/ �u
�§ �ö�B �M �H �@ �I �¢ �/ �= �| �Š �D �Í �ô�0 2% ~ 5%�v �, �C �Æ �ô�t �“ �u �u �§ �r �‰ 
(
�/ �‘ 
� �Ô �µ 	
 �ç �Š �D 7~21 �ú �ö �� �0 �Š �D 7~21 �ú �‚ �t �“ �u �“ �Ï �� �� �Í �‘ �É
�� 
º �ö�u �§ �µ 	
 �Z �C 3 	• �ù �§ 	v �ô�u �§ �‰ �r 106~107 cfu/g�ö�, �C �v �� �K �« �/ �ô
�« �- 
� �Ô �ã �r �‰ �É �� 
º �ö  
�Ö �õ �Š �D �Í �� �† �u �÷ �V �u �Ð �“ �Ï �¿ ��  

�/ �= �| �Š �D �Í �� �† �u �÷ �V �u �“ �Ï �� �� �ô �— �Ù 3 �H �@ �I �¢ �Ì �Õ �v �� �K �Í �ô
�� �† �u �÷ �V �u �‘ �“ �Ï �� �� �™ �v �� �K �y �Ü �ô 5%�v �� �K �Í �‘ �� �† �u �÷ �V �u �ç �Š
�D �ƒ 14 �ú �ô �{ �r �‰ 
( �/ �u �§ �ô �¨ �‚ �ç 
( �- 
� �Ô �ã �r �‰ �É �� 
º �ö �, �C 3%�÷
2%�v �� �K �Í �‘ �b �� �u �ç �Š �D �ƒ 21 �ú �ô �r �‰ 
( �/ �u �§ �ö �B �M �H �@ �I �¢ �/ �= �|
�Š �D �Í �ô�0 2% ~ 5%�v �, �C �Æ �ô�b �� �u �u �§ �r �‰ 
( �/ �‘ 
� �Ô �µ 	
 �ç �Š �D 7~21
�ú �ö �B �M �H �@ �I �¢ �Š �D 7~21 �ú �‚ �� �† �u �÷ �V �u �“ �Ï �� �� �Í �‘ �É �� 
º �ö �u �§
�µ 	
 �Z �C 4~5 	• �ù �§ 	v �ô �u �§ �‰�r 106~107 cfu/g�ö �, �C �v �� �K �« �/ �ô �« �-  
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�Ù 2. �Š �D �/ �= �| �Í �, �C 2%,3%,5%�v �t �“ �u �“ �Ï �¿ ��  
Fig 2. Change of total count in pickling cabbage with 2%, 

3%,5% NaCl 

� �Ô �ã �r �‰ �É �� 
º �ö �! 	> �h �Ï 
� �Ô �ô �ç �ƒ 21 �ú �ô �u �§ �É 
È �r �‰ 
( �/ �‘ �v ��
�K�ô�‚ 3%�õ 2%�v �‘ �À �[ �ö�, �C 5%�v �� �K �ô �ç �ƒ 14 �ú �u �§ �É 
È �r �‰ 
( �/ �ö
�, �C �v �� �K �/ 
� �ô �� �† �u �÷ �V �u �h �Ö �r �‰ �É �� 
º �ö  
 
 
 
 
 
 
 
 
 
 
 
 
 
�Ù  3. �Š �D �/ �= �| �Í �, �C 2%,3%,5%�v �ù �� �† �u �÷ �V �u �“ �Ï �¿ �� �Ð �y �Ü  
Fig 3. The growth curve of yeast and mold by adding 2%, 3%, 5% NaCl in 

pickling cabbage 
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�ä �õ �Š �D �Í �b �� �u �Ð �“ �Ï �¿ ��  
�Š �D �/ �= �| �Í �ô�— �Ù 4 �H �@ �I �¢ �ô�b �� �u �‘ �“ �Ï �� �� �™ �v �� �K �y �Ü �ô 5%

�v �� �K �Í �‘ �b �� �u �ç �Š �D �ƒ 14 �ú �ô �{ �r �‰ 
( �/ �u �§ �ö �, �C 2%�õ 3%�v �� �K
�Í �‘ �b �� �u �ç �Š �D �ƒ 21 �ú�ô�r �‰ 
( �/ �u �§ �ö�� �0 �/ �= �| �Š �D �Í �ô�0 2% ~ 5%
�v �, �C �Æ �ô�b �� �u �u �§ �r �‰ 
( �/ �‘ 
� �Ô �µ 	
 �ç �Š �D 14~21 �ú�ö�B �M �H �@ �I �¢
�Š �D 14~21 �ú �‚ �b �� �u �“ �Ï �� �� �Í �‘ �É �� 
º �ö�u �§ �µ 	
 �Z �C 4 	• �ù �§ 	v �ô�u
�§ �‰ �r 106~107 cfu/g�ö �, �C �v �� �K �/ 
� �ô �b �� �u �h �Ö �r �‰ �É �� 
º �ö  

 
 
 
 
 
 
 
 
 
 
 
 
 

�Ù 4. �Š �D �/ �= �| �Í �, �C 2%,3%,5%�v �ù �b �� �u �“ �Ï �� �� �Ð �y �Ü  
Fig 4.The growth curve of Lactobacillus by adding 2%, 3%, 5% NaCl 

in pickling cabbage 
�Ž �õ �Š �D �Í �µ �	 �� �u �� �Ð �“ �Ï �¿ ��  
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�Ù 5. �Š �D �/ �= �| �Í �, �C 2%,3%,5%�v �ù �µ �	 �� �u �� �“ �Ï �¿ �� �Ð �y �Ü  
Fig 5. The growth curve of col iform bacteria by adding 2%, 3%, 5% 

NaCl in pickl ing cabbage 
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The Effect of Salt Used in the Cabbage Pickling 
Process on the Microbial Profile and Acid 

Production 
 

C.M. Chen & Y.H. Lee1 
 

Abstract 
 
The objective of this study was to establish an appropriate salt 

concentration for cabbage pickling process. In order to encourage the 
growth of lactobacillus and concomitantly inhibit all other microorganisms, 
concentrations of 2%, 3% and 5% of NaCl were used in three separate lots 
of cabbage leaves. During the pickling process, the acid production and 
the numbers of aerobic plate counts, lactobacilli, molds and yeasts, and 
coliforms were analyzed on day 0, 7, 14, 21, and 28. After 7 days the 
highest level of acid, 3.42g/100mL, was found in the 3% NaCl lot. The 
colony forming units of microorganisms remained in a stationary phase 
throughout the f irst 21 days of culture.  The death phase commenced 
after day 21.  The highest number of colony forming units of lactobacillus 
as well as units of yeast and mold were observed on day 14 and 21.  The 
proliferation of the coliform bacteria was at its maximum from days 1 
through 7 in the 2% NaCl solution.  From days 7 to 14 it declined and the 
acidity increased from 2.88 – 3.21 g/100mL during the same interval.  On 
day 21 the coliform population was undetectable. 

 
Key words: cabbage, pickl ing, acidity, salt, lactic fermentation 
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