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Protection of Infection and Eradication Activity of Culture Product by
Pediococcus pentosaceus CBT SL4 Showing Antimicrobial Activity
against Helicobacter pylori
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Jae-Seong So?, and Chung-Il Chung?
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*Department of Biological Engineering and Center for Advanced Bioseperation Technology, Inha University
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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 moddl. After 4 weeks therapy of 8,000 AU/day, A13CO, level (DOB30) decreased about 40% in urea
breath test on patient with H. pylori infection. Result show concentrated culture product of P. pentosaceus CBT
SL 4 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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Table 1. Experimental grouping for ELISA test in infection model of Mongolian gerbils

Grouping
A B C D E
. Infection after Feeding after Feeding and infection
o

Treatment Control Infection feeding? infection® at same period?
Gerbil No. 5 5X2 5X2 5X2 5X2

H. pylori infection - 10° cells/0.3 mL 10% cells/0.3 mL 10° cdlls/0.3 mL 10% cells/0.3 mL

P. pentosaceus oral feed - - 10 cellg/0.3 mL 10° cells/0.3 mL 10% cells/0.3 mL
Culture product oral feed - - 50 Aw0.2 mL 50 Aw0.2 mL 50 Aw/0.2 mL

YGerbils were infected by oral feeding of H. pylori for 7 days.
AGerhils were infected after oral feeding of sample for 4 weeks.
D3After H. pylori infection, the ELISA value recorded about 3.5.
9H. pylori and sample were feeded at the same time for 7days.
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5'-CGGCGTGCCTAATACATGCAAGTCGAACGAACTTCCGTTAATTGATTATGACGTACTTGTACTGATTGAGATTTTAACACGAAGTGAGTGGCGAACGGG
TGAGTAACACGTGGGTAACCTGCCCAGAAGNAGGGGATAACACCTGGAAACAGATGCTAATACCGTATAACAGAGAAAACCGCATGGTTTTCTTTTAAAAG
ATGGCTCTGCTATCACTTCTGGATGGACCCGCGGCGTATTAGCTAGTTGGTGAGGTAAAGGCTCACCAAGGCAGTGATACGTAGCCGACCTGAGAGGGTA
ATCGGCCACATTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGCAAGTCTGATGGAGCAACGCCGC
GTGAGTGAAGAAGGGTTTCGGCTCGTAAAGCTCTGTTGTTAAAGAAGAACGTGGGTAAGAGTAACTGTTTACCCAGTGACGGTATTTAACCAGAAAGCCAC
GGCTAACTACGTGCCAGCAGCCGCGGTAATACCTAGGTGGCAAGCGTTATCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTCTTTTAAGTCTAATG
TGAAAGCCTTCGGCTNAACCGAAGAAGT GCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGA
TATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGCAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAGGATTAGATACCCTGGTAG
TCCATGCCGTAAACGATGATTACTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGTAATCCGCCTGGGGAGTACGACCGCAAG
GTTGAAACTCAAAAGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATCTTCT
GACAGTCTAAGAGATTAGAGGTTCCCTTCGGGGACAGAATGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAA
CGAGCGCAACCCTTATTACTAGTTGCCAGCATTAAGTTGGGCACTCTAGTGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGACGACGTCAAATCATC
ATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTCCNCCGAGTCGCGAAACCGCGAGGTTAAGCTAATCTCTTAAAACCATTCTCAGTTCG
GACTGTAGGCTGCAACTCGCCTACACGAAGTCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCC
CGTCACACCATGAGAGTTTGTAACACCCAAAGCCGGTGGGGTAACCTTTTAGGAGCCTAGCCGTCTAAGGTGGGACGG- 37

Fig. 1. 16SrDNA sequences of P. pentosaceus CBT SL 4.
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Table 2. Substrate assimilation characteristicsof CBT SL4
Substrate
Ribose
D-xylose
Glucose
Gdactose
Mannose
Fructose
N-Acetyl glucosamine
Amygodain
Arbutin
Esculin
Sdicine
Cellobiose
Maltose
Sucrose
Trehaose
Gentiobiose
Tagatose
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Table 3. Antimicrobial spectrum and activity of P. pentosaseus
CBT SL4 against various pathogenic strains

Activity
Culture Dried
supernatant  powder

Indicator strains

(AU/mL)  (AU/g)
Helicobacter pylori ATCC 43504 800 12,800
Ligteriaivanoii KCTC 3444 100 1,600
Listeriagravy KCTC 3443 1,600 25,600
Listeria seeliger KCTC 3591 200 3,200
Listeriawelshimeri KCTC 3587 800 12,800
Listeriainnocua 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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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. 2°-2% thebinary serial dilution number.
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Fig. 4. Growth inhibition of H. pylori in liquid culture condition.
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Fig. 5. ELISA valuein infection model of Mongolian gerbils.
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Experimental group 1: feeding of P. pentosaceus CBT SL4 viable cell (10/day); Experimenta 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.
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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.
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