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Abstract

For selection of lactic acid bacteria for probiotics, we have examined isolated strains from Korean Dongchimi to assess the
acid, bile, and pancreatic tolerance and the growth inhibition on the pathogens. Especially, a kind of isolated strains, FF-3
showed the highest resistancy to both of HCI and bile salt, as well as the highest inhibitory activities against Salmonella sp.
and Escherichia coli. Further the bacteriocin of FF-3 showed relatively wide range of inhibition spectrum against gram
positive and some gram negative bacterias. By using 16s rDNA sequencing method, FF-3 of the selected lactic acid bacteria

were found to be identified as genus Lactobacillus.
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[able 1. Bacteriological characteristics of Lactobacillus sp.
7F-3 isolated from Dongchimi

Classification 3
Morphological characteristics
Form rod
Gram stain +
Spore-forming -
Moitility -
Facultative anaerobic +
Cultural characteristics
Catalasc -
Gas from glucose -
Growth under aerobic condition +
~ 10% skim milk culture curd

lable 2. Identified determination of 16s rDNA sequencing of
Lactobacillus sp. FF-3 from Dongchimi

o Strain ~_ Similarity(%)
Lactobacillus pentosus JCM 1588 99.59
Lactobacillus plantarum ATCC 8014 99.45
Lactobacillus buchneri NCDO 110(T) 92.47
Lactobacillus collinoides JCM 1123(T) 91.75
Lactobacillus brevis ATCC 14869(T) 91.59
Lactobacillus sakei subsp. sakei ATCC 15521 91.54
Lactobacillus alimentarius ATCC 29643 91.14
Lactobacillus brevis NCDO 1749 91.12
Lactobacillus hilgardii ATCC 8290 90.35
Lactobacillus fructivorans ATCC 8288 90.07
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Table 3. Measure of cell growth and pH on isolated lactic
acid bacterias from Dongchimi

Cell growth(10° cfu/mL) pH

Lactic acid bacterias

FF-1 12,5 420
FF-2 6,7 451
FF-3 84 392
FF-4 8.0 418
FF-5 8.4 372
FF-6 8.8 3.78

Table 4. Effect of artificial gastric juice on the growth of
isolated lactic acid bacterias

Lactic acid  Viable cell no. (x10* cfu/mL)

bacterias No treatment Treatment Viability(%)
Acid tolerance after 2hr incubation at pH 3.0
FF-1 750 183 24
FF-2 1660 244 15
FF-3 500 451 90
FF-4 940 125 13
FF-5 70 69 99
FF-6 100 90 90
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Table 5. Effect of 0.3% bile acids on the growth of isolated
lactic acid bacterias

Lactic acid __Viable cell 10.(x10° ¢fu/ml) Viability(%)
bacterias No treatment Treatment
FF-1 1,000 0.2 0.02
FE-2 960 0.1 0.01
FE-3 2,020 114 6
FF-4 540 0.05 0.01
FF-5 690 12 2
FF-6 187 9 5

Table 6. Effect of 0.5% pancreatic juice on the growth of
isolated lactic acid bacterias

Lactic acid _Viable cell no. (x10° cfu/mL) Viability(%)

bacterias No treatment Treatment
FF-1 1,150 710 62
FF-2 1,530 1,970 129
FF-3 2,890 3,360 116
FF-4 430 1,230 286
FE-5 280 650 232
FF-6 630 670 106
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Table 7. Growth inhibition of isolated lactic acid bacterias
on the pathogens

Lactic acid Clear zone (mm)

bacterias  E-coli (0-157) Salmonella sp.  Bacillus sp.
FF-3 20 38 21
FF-5 18 10 19
FF-6 22 40 17
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Lactobacillus sp. FF-32 Lactobacillus spp., Pediococcus spp.,
Bacillus spp., & gram Y/J¥Th o2}l Pseudomonas spp.,
Shigella spp. % gram S4do= 4 E4& ek
By 2 £9 Lactobacillus  delbrueckii-lactis KCTC
10583} Lactobacillus brevis KCTC 34980 = &} BAJo] 1}
ERbA] gtk 3 Rl g v #4xHoE e
ol gk 3t BAdo] o He ZeR FRiEUTh

Table 8. Inhibitory effect of antimicrobial spectrum by
Lactobacillus sp. FF-3

Mictoorgnism fesid S Tep() i
Lactobacillus delbrueckii-lactis KCTC 1058 TJ, YEM 3

Lactobacillus fermentum KCTC 3112 MRS+Glu 37 +
Lactobacillus plantarwn KCIC 3108 MRS+Lac k1) +
Lactobacillus brevis KCTC 3498 MRS 30

Leuconostoc mesenteroides KCTC 3100 TIA 25

Pediococcus pentosacens KCTC 3507 MRS 30 +
Enterococcus faecium KCTC 3095 BHI ki
Pseudomonas fluorescens KCTC 2344 NA 2% +
Pseudomonas aerusinosa TV 17 MEM 30 +
Bacillus cereus JCOM 2152 MHM ki +H
Staphylococcus aureus KCTC 1916 MHM 37 +
Shigella dysenteriae TV11 MHM n +
Klebsiella pnewmoniae N 92 MHM k1 ++
Hafinia alvei N 84 MHM 37 +

* . -, no inhibition zone; +, radius of inhibition zone < 6mm; ++,

radius of inhibition zone > 6mm

Fig. 1. Growth inhibition zone of Lactobacillus sp. FF-3
against several food spoilage and pathogenic microorganism.(A
: 50 pL cell free supernatant, B : spot culture).

ATAZA Fsd Y KT DS A TEAE
 FAmEEEH g 755 U, WEEd, JEAd
A5 9 FAT AR 2K
o X} FE-37} QI A7 HFAk] EH?"L =& YAE Yed
Bat olue}, Salmonella sp. ¥ Escherichia coliol T3}
g &S eI FE32) B2 eAle 1
2 2 543 AlolA He 3 ME UEch 2
ApoA HEAHE FF3 FFZ 16s tDNA sequence 573
B3} Lactobacillus sp.2. 2 ¥R1% o] FF-30.8 stk

2
Jlm
&11
=3
vk
i,
=l
ol
of¥

=4
r

oot

L
(ﬂlr-_

3T
2 Ook

ox rlo o

=
=

2l 2

o] =EL 20028hdE Foli st & ATH(Z R IA)
A el elste] A7 HAew ofd] FAL=HYTh

D
rar

il

1. Fuller, R. (1989) Probiotics in man and animals. J. Appl.
Bacteriol., 66, 365-371

2. Fuller, R. (1991) Probiotics in human medicine. Gut., 32,
439-445

3. Hilton, E., Henry, D.I, Phyllis, A., Kenneth, F. and
Michael, T.B. (1992) Ingestion of youghurt containing
Lactobacillus  acidophilus as prophylaxis for candidal
vaginitis. Ann. Int. Med., 116, 353-359



10

o

. McDonald, L. C, Fleming, H. P.

FTAZALHERIA A0 A3 (2003)

. Takiguchi, R., Mochizuki, E., Suzuki, Y., Nakajima, I. and

Benno, Y. (1997) Lactobacillus acidophilus SBT2062 and
Bifidobacterium longum SBT2928 on harmful intestinal
bacteria. J. Int. Microbiol,, 11, 11-17

. Goldin, B. R. and Borbach, S. L. (1997) Alterations in

fecal microflora enzymes related to diet, age, Lactobacillus
supplements, and dimethylhydrazine. Cancer, 40, 2421-2428

. Matsuzaki, T., Hashimoto, S. and Yokokura, T. (1996)

Effects on antitumor activity and cytokine production in the
thoracic cavity by intrapleural administration of Lactobacillus
casei in tumor-bearing mice. Med. Microbiol. Immunol.
Berl., 185, 157-162

. Lee, Y K. and Salminen, S. (1995) The coming of age of

probiotics. Trends Food Sci. Technol., 6, 241-248

. Gibson, G. R. and Roberfroid, M. B. (1995) Dietary

modulation of the human colonic microbiota: introducing
the concept of prebiotics. J. Nutr,, 125, 1401-1406

. Tannock, G. W. (1997) Probiotic properties of lactic acid

bacteria: plenty of scope for fundamental R&D. Trends.
Biotechnol., 15, 270-278

. Hong, S. Kim, W. J. Cha, S. and Lee, B. H. (1996)

Growth of Lactobacillus acidophilus in whey-based medium
and preparation of cell concentrate fo production of
probiotics. J. Microbiol. Biotechnol., 6, 128-134

. Conway, P. L. Gorbach, S. L. and Goldin, B. R. (1987)

Survival of lactic acid bacteria in the human stomach and
adhesion to intestinal cells. J. Dairy Sic., 70, 1-8

and Hassan, H M.
(1990) Acid tolerance of Leuconostoc mesenteroides and
56,

Lactobacillus  plantarum. Appl. Environ. Microbiol.,

2120-2128

. Gilliland, S. E., Staley, T. E. and Bush, L. T. (1984)

14.

15.

16.

17.

18.

19.

20.

Importance of bile tolerance of Lactobacillus acidophilus
used as a dietary adjunct. J. Dairy Sci., 67, 3045-3049
A2, HAF, 287, TEA, o185 (199%6) TEY
Zol M £2l3} Enterococcus sp. & E4 2 , A
n| A E-83] =] 24, 393-403

g, n9H, ¥4, A, A, A=Y
(1996) FitdEe EAHE A, WA, WEEA,
A R B, ARV B ESE A 24, 304-310
Salminen, S., Laine, M., Wright, A., Vuopio-Varkila, J.,
Korhonen, T. and Mattila-Sandholm, T. (1996) Development
of selection criteria for probiotic strains to assess their
potential in functional foods:
approach. Bioscience Microflora, 15, 61-67

Kang, K. O, Sohn, H. J. and Kim, W. J. (1991) Chages
in chemical and sensory properties of Dongchimi during
fermentation. Kor. J. Food Sci. Technol., 23, 267-273
Kobayashi, Y., Tohyama, K. and Terashima, T. (1974)
Studies on biological characteristics of Lactobbacillus: T1I.
Tolerance of the multiple antibiotic resistance strain, L.
casei PSR3002, to artificial digestive fluids. Jpn. J.
Microbiol., 29, 691-698

Burmns, J. L, Saiman, L., Whittier, S., Larone, D.,
Krzewinski, J., Liu, Z., Marshall, S§. A. and Jones, R N.
(2000) Comparison of agar diffusion methodologies for
antimicrobial
aeruginosa isolates from cystic fibrosis patients. J. Clin.
Microbiol., 38, 1818-1822

Floch, M., Binder, H. J., Filburn, B. and Gershengoren, W.
(1992) The effect of bile acids on intestinal microflora.
Am. J. Clin. Nutr., 25, 1418-1423

Huols
e

Fe, B8 ,

a nordic and european

susceptibility  testing of  Pseudomonas

(H4= 20039 69 2290, =M 2003 8¢ 209)



