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To develop probiotics, a kind of Lactobacillus sp. was isolated from infant feces. The bacterium was
identified as Lactobacillus rhammnosus through 165 rDNA sequence analysis. The strain was a facultative
anaerobe which grew better in aerobic conditions. The bacterium lowered the pH of the culture sol-
ution down to 2.4 during 48 hr in the MRS medium. The strain inhibited the growth of 6 pathogens
- 5. aureus, L. monocytogens, S. typlimurium, E. coli O-157, V. parahaemalyticus and P. aeruginasa. When
the Zactobacillus were fed to chickens, along with commercial feed, for one month, amounts of HyS5
and NHjs in the feces of the chicken decreased to 50% and 70%, respectively, compared to those of
control group chickens. Amounts of other bad smells such as (CHs)SH, (CHs).S and (CHs);S; were not
much different in the Lactobacillusfed chickens compared to the control group. On the other hand,
egg weights of the chickens fed Lactobacillus were higher by about 5t1 g than those in the control

group.
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Table 1. Antibacterial activities against 6 pathogens of Lactobacillus strains isolated from the infant feces

Pathogens Staphylococcus Listeria Salmonella Escherichia Vibrio Pseudomonas
Isolated typhimuri oli 0157:H7 ahaemolyti i
bacteria (mm) aureus maza’yz‘%mes KD]?I urium (& . par EHIO)/ cus aETLIgT 054

U1 18 20 22 20 21 19
i 18 19 22 20 20 18
U2 17 20 22 21 20 1
16 20 23 20 20 14

U-3 18 21 24 20 2 18
20 20 24 19 20 18

s 20 26 24 22 2 20
19 25 25 23 2 20

Us 13 18 15 15 15 13
) 15 17 15 14 15 13
Ut 13 16 14 17 15 14
) 14 15 13 17 16 14
U 15 14 19 18 13 15
i 15 13 19 18 12 16
U 15 18 20 18 14 18
i 16 18 20 18 15 17

8 8 8 8 8 8

U9 5 3 3 ) 8 8
12 10 12 11 13 13

u-10 12 10 11 1 13 12
18 11 10 17 17 17

U 18 10 10 18 17 17
16 15 15 17 20 17

U-12 15 15 15 16 19 17
16 18 16 15 18 17

U3 16 16 16 17 18 16
10 12 10 1 10 13

U-14 11 12 12 11 10 12
13 15 15 12 13 13

U5 13 15 15 13 13 13
18 19 18 20 21 20

U-16 18 20 19 20 20 20
15 15 15 15 13 11

U7 15 15 14 14 13 10
17 18 19 19 17 16

U-18 16 18 18 18 18 15
10 11 10 11 10 8

U-19 1 1 11 10 10 8
8 10 9 10 8 12

U-20 3 10 10 10 8 11
20 18 16 19 17 16

U-21 20 18 15 18 17 15
13 14 12 12 10 15

U2 14 14 11 12 1 16
15 15 18 18 16 18

U2 16 17 18 18 18 18
10 11 10 10 12 13

U-24 10 10 10 10 1 13
s ) 3 10 8 9 10

8 8 10 9 9 10
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Fig. 1. Antibacterial activities against 6 pathogens of GG-1,
GG-2, GG-3 and L. rhamnosus GG-4. A: S. aureus, B: L

monocytogenes, C: 5. typhimurium, D: V. parahaemolyticus,
E: P. aeruginosa, F: E. coli O157
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Fig. 2. Antobiotic resistance of L rhammosus GG-4. A: Kanamycin,
B: Streptomycin, C: Ampicillin, D: Tetracyclin

Fig. 3. Heat stability of the culture supernatent of L rhammnasus
GG-4. A: S aureus, B: L. monacytogenes
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165 rDNA sequence

FAA A 2AF A Kanamycine]l gk #1345 €<
3}3l Kanamycin & #7}8F MRS agar i A| o] =41 ¢ 3}
T 85 AAAY. o 8 ZF GGAT Lactobacillus
rhamosus=. &7 510 (Fig. 5, 6) fratd S A&t o
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Time(hr)

Fig. 4. pH change of culture media according to the culture time
of L rhamnosus GG-4.
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5~‘ATACATGCAGTCGAACGAGTTCTGATTATTGAAAGGTGCTTGCATCTTGATTTAATTTTGAACGAGTGGCGGACGGGTGAGTAACACGTGGGTAAC
CTGCCCTTAAGTGGGGGATAACATTTGGAAACAGATGCTAATACCGCATAAATCCAAGAACCGCATGGTTCTTGGCTGAAAGATGGCGTAAGCTATCG
CTTTTGGATGGACCCGCGGCGTATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAATGATACGTAGCCGAACTGAGAGGTTGATCGGCCACATT
GGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGCAAGTCTGATGGAGCAACGCCGCGTGAGTGAA
GAAGGCTTTCGGGTCGTAAAACTCTGTTGTTGGAGAAGAATGGTCGGCAGAGTAACTGTTGTCGGCGTGACGGTATCCAACCAGAAAGCCACGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTCTGATGTG
AAAGCCCTCGGCTTAACCGAGGAAGTGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTA
GATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAGGATTAGATACCCT
GGTAGTCCATGCCGTAAACGATGAATGCTAGGTGTTGGAGGGTTTCCGCCCTTCAGTGCCGCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTAC
GACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGT
CTTGACATCTTTTGATCACCTGAGAGATCAGGTTTCCCCTTCGGGGGCAAAATGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTT
GGGTTAAGTCCCGCAACGAGCGCAACCCTTATGACTAGTTGCCAGCATTTAGTTGGGCACTCTAGTAAGACTGCCGGTGACAAACCGGAGGAAGGTG
GGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAGACCGCGAGGTCAAGCTAAT
CTCTTAAAGCCATTCTCAGTTCGGACTGTAGGCTGCAACTCGCCTACACGAAGTCGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATAC
GTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGAGAGTTTGTAACACCCGAAGCCGGTGGCGTAACCCTTTTAGGGAGCGAGCCGT-3

Fig. 5. 165 rDNA sequence of the GG-4 isolated from infant feces.

100 | Lactobacillus durianis LMG 19193 AJ315640
10

HI(GG-4)

Lactobacillus vaccinostercus DSM 20634 AM113786
Lactobacillus suebicus CCUG 32233 AJ306403
Lactobacilius oligofermentans AMKR18 AY733084
Lactobacillus dexirinicus JCM 5887 D87679
Lactobacillus coryniformis subsp. coryniformis CECT 4129 AJS75741
Lactobacillus graminis DSM 20718 AM113778
100 Lactobacillus curvatus DSM 20019 AM113777
T\TELac{cbamHus sakei subsp. carnosus CCUG 34545 AY204889
80%- Lactobacillus sakei DSM 20017 AM113784
00— Lactobacillus collinoides JCM1123 ABD0S893
) L Lactobacillus paracollinoides DSM 15502 AJ786665
Lactobacillus pantheris AF413523
Lactobacillus manihotivorans LMG 18010 AF000162
ﬁ Lactobacillus rhamnosus TCELL-1 DQ010418

100 Lactobacillus paracasei subsp. paracasei JCM 8130 D79212
71| Lactobacillus zeae ATCC15820 DBB516

65— Lactobacillus casei M23928

Fig. 6. Phylogenic analysis of the GG-4.
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