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Isolation and Identification of Lactic Acid Bacteria Inhibiting Gastro-intestinal Pathogenic Bacteria of
Domestic Animal. Lee, Jae Yeon, Kyo Yeol Hwang, Hyun Su Kim, Keun Kim', and Su Il Sung”. Biotopia
Co., Hwasung city, Kyounggido 445-743, Korea. 'Department of Genetic Engineering, The University of
Suwon, Suwon PO. Box 77, Kyounggido 440-600, Korea, Department of Biology, The University of Suwon,
Suwon PO. Box 77, Kyounggido 440-600, Korea - To isolate probiotic lactic acid bacteria having superior
inhibitory activities against animal gastro-intestinal pathogenic bacteria such as Salmonella gallinarum, Sta-
phylococcus aureus and Escherichia coli, 130 strains were initially isolated from the small intestines of
Korean native chickens and 7 lactic acid bacteria were finally selected. By using API CHL kit and 16S rRNA
sequencing method, the selected lactic acid bacteria were found to be belonged to genus Lactobacillus except
BD14 identified as Pediococcus pentosaceus. Especially, Lactobacillus pentosus K34 showed the highest
resistancy to both of HCI and bile salt, as well as the highest inhibitory activities against S. gallinarum, S.
aureus and E. coli. All the selected strains were sensitive to various antibiotics such as neomycin, erythromy-
cin, cephalosporin, amoxicillin/clavulanic acid, ampicillin, oxytetracycline, but resistant to ciprofloxacin. All
the selected strains except BL strain were resistant to colistin and streptomycin, and BD14, BD16, K34 strains
were resistant to gentamicin.
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Table 1. The diameters of inhibitory clear zones formed by the
culture broths of selected strains against Salmonella gallinarum,
Staphylococcus aureus and Escherichia coli.

. Diameter(mm) of inhibitory clear zone
Strain 5

S. gallinarum®  S. aureus E. coli®
Control(MRS) 0.0 0.0 0.0
BD14 20.0 9.0 9.0
BD16 19.0 9.0 9.0
BD22 19.0 10.0 9.0
BD33 18.5 13.0 13.0
K34 22.0 13.0 14.0
B63 19.0 11.0 13.0
BL 17.0 10.0 10.0

*The loading volume of the culture broth into the penicylinder to
examine the diameter of the inhibitory clear zone was 200 ul.
®The loading volume of the culture broth into the penicylinder to
examine the diameter of the inhibitory clear zone was 100 pl.
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AGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATG 50
CAAGTCGAACGAACTCTGGTATTGATTGGTGCTTGCATCATGATTTACAT
TTGAGTGAGTGGCGAACTGGTGAGTAACACGTGGGAAACCTGCCCAGAAG
CGGGGGATAACACCTGGAAACAGATGCTAATACCGCATAACAACTTGGAC
CGCATGGTCCGAGTTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTC
CCGCGGCGTATTAGCTAGATGGTGAGGTAACGGCTCACCATGGCAATGAT
ACGTAGCCGACCTGAGAGGGTAATCRGCCACATTGGGACTGAGACAGGGC
CCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAA
GTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAAA
CTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATTGAC 500
GGTATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAA
TACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGGGAGCGCA
GGCGGTTTTTTAAGTCTGATGTGAAAGCCT TCGGCTCAACCGAAGAAGTG
CATCGGAAACTGGGAAAGTTGAGTGCAGAAGAGGACAGTGGAACTCCATG
TGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCG
GCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGTATGGGTAGCAAAC
AGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAAGTGT
TGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCATTCCGC
CTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCC
GCACAAGCGGTGGAGCATGTGGTT TAATTCGAAGCTACGCGAAGAACCTT 1000
ACCAGGTCTTGACATAGTATGCAAATCTAAGAGATTAGACGTTGGCTTCG
GGGACATGGATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGA
TGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATTATCAGTTGCCAGG
ATTAAGTTGGGCACTCTGGTGAGACTGCCGGTGACAAACCGGAGGAAGGT
GGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGGTACACAGGTG
CTACAATGGATGGTACAACGAGTTGCGAACTCGCGAGAGTAAGCTAATCT
CTTAAAGCCATTCTCAGTTCGGATTGTAGGCTGCAACTCGCCTACATGAA
GTCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCC
CGGGCCTTGTACACAGCGCCCGTCACACCATGAGAGTTTGTAACACCCAA
AGTCGGTGGGGTAACCTTTTAGGAACCAGCCGCCTAAGGTGGGACAGATG
ATTAGGGTG 1509

Fig. 1. 16S rRNA sequence of Lactobacillus pentosus K34.
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Table 2. The scientific names of various isolates having inhibitory acitivity against gastro-intestinal pathogenic bacteria.

Strain API CHL kit 16S rRNA sequence
Homology (%) Scientific name Homology (%) Scientific name
BD14 98.9 Pediococcus peniosaceus N.D.? N.D.
BD16 99.9 Lactobacillus brevis N.D. N.D.
BD22 67.6 Lactobacillus brevis 99.0 Lactobacillus plantarum
BD33 99.6 Lactobacillus paracasei N.D. N.D.
K34 99.9 Lactobacillus plantarum 99.0 Lactobacillus pentosus
B63 97.3 Lactobacillus pentosus N.D. N.D.
BL 91.9 Lactobacillus salivarius 98.0 Lactobacillus ferintoshensis

“N.D., not determined.
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Fig. 2. Phylogenetic tree of Lactobacillus pentosus K34.
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Fig. 3. Scanning electron micrograph of Lactobacillus pentosus
K34.

sS4 Wl9es WUl W Co, Aol e 7
sle] obligatively heterofermentative 3t o], o}&

Lactobacillus parapi. um DSM 10667
K34
i Lactobacillus pentosus D79211

Lactobacillus plantarum JCM 1149
I———_ Lactobacillus alimentarius DSM20249

LEj“ Lactobacillus farciminis ATCC 29644
Lactobacillus kimchii JCM 10707

Table 3. pHs and acidities of culture broths of various isolates.”

Strain pH Acidity(Y%,w/v)
BDI14 3.64 1.35
BD16 3.52 1.80
BD22 3.47 1.80
BD33 3.51 1.71
K34 3.46 1.80
B63 3.54 1.62
BL 4.50 1.08

The cells were anaerobically cultured for 3 days at 37°C.
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Table 4. Hydrochloric acid-tolerance and bile salt-tolerance of
various isolates

Strain Viability(%)" .
HCl Bile salt

BD14 <0.01 41.6
BDI16 17.8 23.4
BD22 0.0 <0.2
BD33 2.9 15.5
K34 273 78.1
B63 6.6 77.8
BL 0.2 342

Viability(%)=(cell number in MRS containing 0.3% HCI or
bile salt after 6 hr < cell number in MRS after 6 hr) X 100.
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Table 5. Antibiotic sensitivities of various isolated strains.
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The diameter(mm) of clear zone against each isolated strain

Antibiotics

BD14 BD16 BD22 BD33 K34 B63 BL
Neomycin 7.0% 8.0 7.0 15.0 7.0 12.0 17.0
Erythromycin 25.0° 25.0 23.0 23.0 24.0 25.0 27.0
Cephalosporin 25.0t 26.0 25.0 25.0 24.0 26.0 30.0
Amoxcillin/Clavulanic acid 24.0t 47.0 45.0 40.0 42.0 25.0 33.0
Colistin 0.0 0.0 0.0 0.0 0.0 0.0 7.5
Streptomycin 0.0 0.0 0.0 0.0 0.0 0.0 7.0
Ciprofloxacin 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ampicillin 22.0 46.0 46.0 40.0 38.0 20.0 30.0
Gentamicin 0.0 0.0 7.0 10.0 0.0 8.5 22.0
Oxytetracycline 21.0t 25.0 25.0 26.0t 26.0 22.0t 15.0t

*The number represents the diameter of clear zone(mm) formed by antibiotics on the cell lawn of each strain.

5 means some tubidity present inside of the clear zone.
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