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New food ingredient was developed to eradicate and protect against re-infection of Helicobacter pylori in
fermentation broth of lactic acid bacteria (LAB) showing antimicrobial activity against pathogenic
microorganisms such as H. pylori and Listeria monocytogenes. LAB strain CBT SL4 was identified as Pediococcus
pentosaceus by 16S rDNA sequencing and its culture broth showed antimicrobial activity of 800 AU/mL against
H. pylori in optimized fermentation process. Using thin layer concentration system and spray-typed fluid bed
drier system, concentrated powder product showing activity of 12,800 AU/g was harvested. Product showed
eradication and protection activities against H. pylori infection on feeding test (50 AU/day) using Mongolian gerbil
infection model. After 4 weeks therapy of 8,000 AU/day, ∆13CO2 level (DOB30) decreased about 40% in urea
breath test on patient with H. pylori infection. Result show concentrated culture product of P. pentosaceus CBT
SL4 has eradicating and protecting activities against H. pylori infection and can be used as food-active ingredient
for prevention of gastric and duodenum ulcer caused by H. pylori. 
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� �

Helicobacter pylori�� ��� ���� ���� �� ��

�� ��� ����, ���� ��� ���� ��� ��

��	�� ���� ��� � ���� �
� ��� ��

� �����(1). � �� ��� ����� �� sulfhydryl
� �����, �� ���� �� ���� �� �� ��

� ��� ���� �� � ���� ��� ��, ��� �
���� ��������� ��� �� �	� ���� �
�(2-4). ��, �������� ������� ��� ��

� �� ��� ���� �� ����	�, �	���� �
� �� � ����� IARC(The International Agency for
Research on Cancer)��� � �� ��� ����� ���

� ��(5). ��� H. pylori�� ����� �� ���� �
��� ���� ��� ����� ��� ��	 �� ��

� ���� �� � 
� �� �� ��� �� ���� �
� �� ���� ���� ��(5-7). ���� proton pump
inhibitor	 
� �� 	�� ��� ���� �� ����

� �	� ��� �
�� ��� ���� �
 �� ��

� 90% ��� ���� ��� ��� ��(8-10). ���, 	
��	�� �� � �	�� �� ������ ���� �
���� �
 ��� ��� �� ����� ��� ���

�� H. pylori ���� � ����� ���� �����

���, ���� �	�� ��� 
��� ���� ���

�� ���� ��� � � ��� ���� ��� ���

� ��� �� �� ��(11-17). ���� H. pylori�� ��

����	�� ��� ���� ��� ��� 	��� H.
pylori� ��� 
����, ���� ���� ����� �
� ����� ��� ��� �	� ����(14-17). H. pylori
�� �
� 
��� ��� ����� ���� �� ��

��� ���� bacteriocin	� ��� ��� ���� ��
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�� �	�� �	� ���� H. pylori�� �
� 
��

� ��� ����� ��� ��� ��� �� ���� 

�	 �� ��.
� ��� H. pylori�� ��� ���� � ����� �

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

� H. pylori� �
� 
��� ���� �� ����� �
���� ��, �����, � ���� ������ ���

�� ����	�, ������ ��� ���� � �� �
�� �� ������� ��� ���� � ����� �
����.

�� � ��

��

� ��� ��� ����� ����� ��� �	��

���� � 16S rDNA �
 �
� ��� ��, �����.

���� � ����� ��

P. pentosaceus CBT SL4 ��� MRS(Martin rogosa
sharped) broth�� 37oC, ��� ���� 24�� �
 ���

� 12,000 rpm�� 15�� ������ ��� ��� ���

�� ��� �����. ��, 10%(w/v)� calf serum� ���

Muller-Hinton soft agar �� 7 mL� H. pylori ATCC43504��

107 cfu(colony forming unit)mL� ����� 
��� ���

��� ���� �� ���� ����, 2� �
� ���

10 µL� ��� paper disk� �� �� 37oC, micro-aerobic�
�(10% CO2 incubator)�� ���� �
 ���� 
���

� �����. ��, ����� 5 mm ��� �
 ����


�� �� �
�� ��� mL �	� ���� Arbitrary
Unit(AU/mL)	� �����. ��, H. pylori, Listeria monocy-
togenes, Salmonella gallinarum, E. coli O157H7, Bacillus sub-
tilis, Staphylococcus aureus, Bacillus cereus, Propionibacterium
acnes � ��� ��� ���� ���	� �� � ���

	 ���� � ����� ���� ��� ��	� �
�

��� ���� ����� �����.

�� � ����� ��� ��

Glucose, soy peptone, casein peptone, yeast extract �� �
�� �� ��� ��� ��� ���� 200 L ��� ��

� ����� 37oC�� 16�� �� �� ����(13,000�

g)� �� ��� ��� � ��� ������ �
�� �
����	� ���� ���� �� ��� ��� ���

� 	 16�� ��� ������� �����.

��� �� ���� ����� ��

H. pylori �� ���	� �� 107 cfu/mL �� ��� soft-
agar 7 mL� ����� ���� �� ���� ���� �
��� 100%(w/v) �� ���� ��� � �� ��� ��

����� �����. ��, H. pylori 	�� PBS(phosphate
buffered saline)� ���� 600 nm�� �	�� 1.0� ���

�
� � ��� 1 mL� Muller-Hinton ����� ��(10
mL ��/100 mL flask)�� micro-aerobic ���� 24-36��

����� �� ��� ���� ��� ��� ��� 	�

�� ���� 24�� �
 ������, H. pylori� ���

� ���� ������� �
���� �����.

����� ������� ���� � ����� ��

������ ��� P. pentosaceus CBT SL4 ��� ��

� ���� �� 6��� �� ���(Mongolian gerbil)� �
� ���� ������ ���� �� ELISA ��� ��

� ���� ��� �����. ���(group)� ��� ��

�(A), ���(B), �� � �����(C), ���� � ���

(D), ��� �����(E) � � 5
� ���� ���� �
� �� � �� ��� ��� �����. H. pylori� ��

��	 P. pentosaceus CBT S L4 ��� ���� ��� 

�� 108 cfu/day, ��� ���� �
�� 50 AU/day� ��

� �����. H. pylori� ��� 7�� �� ������

���� ��� ���� ��� �����, ������

���� �� ���(group C)� �
�� �� 4�� ���

���� �� ��� ���� H. pylori� ��� ����

�. ����� � ���	� 5
�� �����(Table 1).

����� ��� ���� ��

����� �� ��, rapid urease��, 13C-������

� ��� H. pylori�� ��� ����, �� 1
� � 	
��� �	� �	� �, 
�, �
	� ������ ��

�� �� 40�� ��	� �� ����� H. pylori��

�� ��� �����. ��, ���� ���� P. pentosa-
ceus CBT SL4 �� 1010
	 4,000 AU� ����� ��

� ����� ���� 
�� ���� 1� 2	� 4��

����	� ���� �� 13C-������� �� DOB

Table 1. Experimental grouping for ELISA test in infection model of Mongolian gerbils

Grouping

A B C D E

Treatment Control Infection1) Infection after
feeding2)

Feeding after
infection3)

Feeding and infection
at same period4)

Gerbil No. 5 5�2 5�2 5�2 5�2
H. pylori infection - 108 cells/0.3 mL 108 cells/0.3 mL 108 cells/0.3 mL 108 cells/0.3 mL
P. pentosaceus oral feed - - 108 cells/0.3 mL 108 cells/0.3 mL 108 cells/0.3 mL
Culture product oral feed - - 50 Au/0.2 mL 50 Au/0.2 mL 50 Au/0.2 mL

1)Gerbils were infected by oral feeding of H. pylori for 7 days.
2)Gerbils were infected after oral feeding of sample for 4 weeks.
1),3)After H. pylori infection, the ELISA value recorded about 3.5.
4)H. pylori and sample were feeded at the same time for 7days.
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30(Delta Over Baseline at 30 min)� ����� ���� �
� ������ �� ��� �����(10,19). �� ��

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

�� � ��

��� ��

� ��� ��� ����� ���� � 16S rDNA�
�

�� ���� P. pentosaceus CBT SL4� �� � �����

(Fig. 1, Table 2).

���� � ����

��� ���� ��	� �� ���� � ���� ��

� ���� � ��� �����. Listeria�� ��� � H.
pylori�� ��� �� ����� ����� Salmonella�,
Staphylococcus aureus, Bacillus cereus, Propionibacterium acnes,
Escherichia coli �� ���� 	�� ����� �����

(Table 3).

�� ����� �� � ��� �� ���� ����

�� ��� ��� ��� ���� ��� ����� �
��� ���, ����� �����. �� 16�� ��� �
�� � ����� ���� �	���(Fig. 2). ��, ��

��� � L. monocytogenes� �� ����� 1600 AU/mL�
�	���, H. pylori� �� ����� 800 AU/mL ���	

� ������ ����� �� 25,600 � 12,800 AU/g��

�(Fig. 3, Table 3). ��, H. pylori �� �� �� �����

�� �

� ��� ����� ��� �������� �
��� ����� H. pylori�� ��
� � �� ��� �

���. ����� ������ H. pylori�� ���� �

 ��� ����� ��� ������ 0.1%� ����

� 	 1%� H. pylori�� �����, ��� ����� �
��	� ���� 3% �� ������ �� ���� �
� �� ����� H. pylori�� �� �
� �

���

��� � ���(Fig. 4). ��, ��� 
���� SL4�� �
� ���� 
�� �� ����� ���� ��� ���

��� �� ���� � ����� ��� L. acidophilus, L.

Fig. 1. 16S rDNA sequences of P. pentosaceus CBT SL4.

Table 2. Substrate assimilation characteristics of CBT SL4

Substrate Assimilation test

Ribose +
D-xylose +
Glucose +

Galactose +
Mannose +
Fructose +

N-Acetyl glucosamine +
Amygodalin +

Arbutin +
Esculin +
Salicine +

Cellobiose +
Maltose +
Sucrose +

Trehalose +
Gentiobiose +

Tagatose +

Table 3. Antimicrobial spectrum and activity of P. pentosaseus
CBT SL4 against various pathogenic strains

Indicator strains

Activity

Culture
supernatant
(AU/mL)

Dried
powder
(AU/g)

Helicobacter pylori ATCC 43504 800 12,800
Listeria ivanoii KCTC 3444 100 1,600
Listeria gravy KCTC 3443 1,600 25,600
Listeria seeliger KCTC 3591 200 3,200
Listeria welshimeri KCTC 3587 800 12,800
Listeria innocua KCTC 3587 400 6,400
Listeria monocytogenes KCTC 3569 1,600 25,600
Salmonella gallinarum ATCC 9184 200 3,200
Propionibacterium acnes ATCC 29399 200 3,200
Escherichia coli O157H7 100 1,600
Bacillus cereus KCTC 3624 200 3,200
Staphylococcus aureus KCTC1927 200 3,200
Salmonella paratyphi-A ATCC11511 100 1,600
Bacillus subtilis KFRI179 200 3,200
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rhamnosus, S. thermophilus � �� ���� ���� � �
����� �
��� �� �� ����� H. pylori�� �
� �
 
���� � �� �� ��� 
�� ��� ��

�	�� �� �	� �����(�� �� ��).

����� ������� ���� � �� ��� ��

H. pylori� ���� � 4� ��� ���� 	 3.5 ��	

� ���� ��� ����	�, ��� 	���� � ��

� ��� ���(group C)� �
 ��� ��� ���� �
� ���� � ���� ��� ��� �����. �� �
� �� ��� ���� �� ���(group D)��� ���

� 6� �� ���� ����(group A)� �
	� ����

�. ��, H. pylori	 ��� �����(group E)� �
��

��� ��� ���� �� �� �� ��� ��� � �
��. ��� ����(����) � ����� ��� ��

��	 ���� �����(SAFELAC)�� 
� ��� ��

�� ��� � � ����� ��� ���� ��� ��

��� ��� � �� �	� �����. ��� �
��

��� �
 ��� ���� �� ����� ��� H. pylori
� ����� ���	� 	���� ��� ����� �
��� ����� ���� H. pylori�� �� ��
� �

����� ���� �	� ����, �� ����� �


�� H. pylori� �� ����� ��� �� �	�� ��

� ���� ��� � ����� ���� �� �����

��� H. pylori �� ���� � ����� ��� � �
�� �����(Fig. 5).

�� ��� ������

H. pylori�� ��� ��� �� �� 40�� ��� 4,000
AU� ����� ��� ������ P. pentosaceus CBT SL4
�� 1010
� ��� ��� 1� 2	� 4�� ����� �
������� ����� �����. �	� ���� ��

�� ��	�, ���� �� 13C-������� �� DOB30
� ��� �� 26�� 15.3	� 	 41%� ��� ����

����� �
�� �� �� ��� �� �����(Fig. 6).

� �

P. pentosaceus CBT SL4�� ���� ���� �����

� H. pylori�� ��� �� � ���� ���� �

�

��� �����, ������ ��� ������� ��

�� � �����, ��� ������� ����� ��

���. �� 3� ���� �� 	� �� ��� �����

�� ��� ����� ���� �� ����	�, ���

�
�� ����� ���� �
 �� �� ��� �� �
�� ��� �� � �	��� �� ������ ����

��� ��� ��� �� ��� ��. ���, ���� �
�� ����, ���� ��
� 
�� ��� �� ���

� �	�, H. pylori�� �� ���� � ����� ���

�� ��� � � ������� ��� ����� ���

�� H. pylori ���� ���, ����� ���� ���

� ���� �� ��� ����� � � �� �	� ��

��. ��, ��� ���� �� H. pylori�� �� �



� ��� �� ����� ���� ��� �� �	�� �
�� ��� ������ ���� �� ��� 
� � �
��� �� ��� ���� ���� �	� Gram ���

����� ��� ����� ��� ���� � ����

� ��� ���� �
� 
��� �� �	� ���� �
�. ���� � ��� ���� H. pylori �
 
� ���

��� ��� ��� ����, �� � ���� ��� �

Fig. 2. Time course of P. pentosaceus CBT SL4 in optimized
fermentation process.

Fig. 3. Antimicrobial activity of concentrated culture product of
P. pentosaceus CBT SL4. 20-28: the binary serial dilution number.

Fig. 4. Growth inhibition of H. pylori in liquid culture condition.
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�� ����� �� � ���
 ��� �
 �� �	�,
��� ��� ���� ���� ��� ��� ���� �
�� �� 
�� ��� �	� ���� ��.

��� �

� ��� 2001� ������� �
� 
� � ����

��
��� ��	� �
��	�� �� ������.
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Fig. 5. ELISA value in infection model of Mongolian gerbils. 
Experimental group 1: feeding of P. pentosaceus CBT SL4 viable cell (107/day); Experimental group 2: feeding of SL4 concentrated culture
product (50 AU/day). A: Control (non infection), B: Infection only, C: Infection after feeding group, D: Feeding-after infection gruop, E:
Simultaneous-infection-and-feeding group.

Fig. 6. Down of average DOB30's value in UBT of infected
patients after therapy of P. pentosaceus CBT SL4 and its
concentrated culture product.


