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o) AL ZUA 7| A gt 20 FF2) FAHES A A, %A GA 8 A 283 4F A2 F FelA £23le
o] & W YA Aol o & 8F5 S MRS agar’}el| A agar spotted methodol] &) 8] ZAL3ted Vibrio anguillarum,
Edwardsiella tarda 18] 1L Streptococcus sp. o 8] §F @A o] AL 7TFE 1A AL L o] & F FTHE
2 o] ¥-2 BKI9E {FAusle A8 A3} Lactobacillus sakei BK192 VeLstet. L. sakei BK192] cell free
supernatant® pH %3} 9 catalase N2|& F oA Fol 3l FFTAAS FAHHAH. L sakei BK19
supernatant®] V. anguillarum R V. alginolyticus®l ¥ 3t 374 7] 2H-& FALA A d v A H$A L E35ld Felslg
Az e B3 Azlezq A4S A AdAT e ALE $AFHH. :
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method= 7 HJFH probiotic FRFF 5ulE NA HuiA] &
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Scanning electron microscope (SEM) 2+&
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7222 15 B4 2 8 AHIAth Eok cell& 25%
glutaraldehyde 2 2 A3t 5 *2let] H17 st3L PBS (pH
722 15 ¥4 2 3 AHAT. SIS A3 1 AT B¢
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20 59 fAHTE Table 13} Zo] ZA|, AR/ & 18ln
AT oA Eeist HYA MHER) V. anguillarum, E. tarda
2 Streprococcus sp. 5 HF AFEA O] U= probiotic FH
TF TN V. anguillarum® T3 FHEEA-L BKICGHAD,
BK4(#] ), BK6(EA] F-E4%), BKIS(BA3), BKI8(E Aol
Z) 2 BKI9CGEHA)oN A E1E(Fig. 1a), BK49} BK199]]
A= Streptococcus sp.©ll gt &Aool ER1E O ) (Fig. 1b)
E. tarda®)| T3 AL BK19o| A9t #2E A1 (Fig. 1c) E.
tarda B Streptococcus sp.ol gk TGS AX|AM EelE
REE dFolA g 2 Efo] FATHFg. 1d).

Choi (1)) Haro]] &3 ZIX|o A BEE Pediococcus &
I} Leuconostoc 35 TNAE E. colidl et dHtEAdo] &l

Table 1. Isolated strains and isolation source

St;i)i.n Isolation source S;\r]e:)i‘n Isolation source
BK1 Kimchi BK11 Flounder rectum
BK2 Kimchi BKI12 Puffer intestine
BK3 Kimchi BKI13 Rotifer tank
BK4  Flounder intestine =~ BKI4 Fermented octopus
BKS  Flounder esophagus BKI15 Fermented anchovy
BK6  Flounder esophagus BKI16 Fermented shrimp
BK7 Flounder pylorus BK17 Fermented coralfish
BKS Flounder pylorus BKI18 Fermented cuttlefish
BK9  Flounder stomach ~ BKI9 Fermented pollack viscera
BK10  Flounder genitals BK20 Fermented rice wine
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Fig. 1. Antibacterial activity of the isolated LAB against V. anguillarum (a), Streptococcus sp. (b), E. tarda (c), and inhibition zone of diameters (d).

Overlaid on nutrient agar and cultured at 32°C.
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mi g - Table 2. Inhibitory effect of L. sakei BK19 against the growth of
Qnvats AT TAGTTEAERTS various pathogenic bacteria

Plantarum ARG

‘?,:7;3 T T e Test organism Inhibition zone (mm)

19 AN A A OB s AANRACEATT AT G Ak T AT A AT ST OGRS SRS AT V. anguillarum 18

g:‘:;ns AT fﬁgmﬁ V alginolyticus 13.6

Pi TGGAGGRTTTOO00CCTTCAGTGC P

&::Esm AT HTTTCOCELTIOGTE V. mimicus 8.6
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1er veeen veesemeeeeeseeepenes stemenene - = V. parahaemolyticus 8.1

322; i AMGETIGACTAG V vulnificus 7.7

Qs TACCATOON AETTGAACTOANG

Pl:?afl?l TOCAGCTANCECATT ACCATTCOGCTEGAGTACTOMCARRICTIAMCTOAG V. harveyii 6.8

Brevis TAALAC TTGAACT

Pais e " V. salmonicida 7.6

. o _ E. dwardsiella tarda 15
Fig. 2. Alignment of 16S rRNA of the isolated LAB, BK19 from
fermented pollack viscera. Streptococcus sp. 12
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Fig. 3. Growth of pathogenic bacteria by the addition of L. sakei BK19 supernatant (%). (a) V. anguillarum, (b) V. alginolyticus, (c) V. mimicus, (d)
V. parahaemolyticus, (e) E. tarda and (f) Streptococcus sp.

Table 3. MIC of L. sakei BK19 supernatant against various pathogenic bacteria

Supernatant concentration (%)

Strains
100 50 25 12.5 6.2 3.1 1.5 0.7
E. tarda - - - - ++ +++ +++ +++
Streptococcus sp. -—- - +— +++ +++ +H+ +++
V. anguillarum - -- - ++ +++ +++ ++ +++
V. alginolyticus - -- +— ++ +++ +++ +H+ +++
V. mimicus — - - + ++ +++ +++ +++
V. parahaemolyticus - - + +++ +++ +++ +++ +++
-, NO growth; --, <10' CFU/ml; -, <10’ CFU/ml: +—, <10* CFU/ml; +, <10* CFU/ml; ++, <10° CFU/ml; +++, >10® CFU/ml.
bacteriocin-like substancedl]l ©J3+ Zolgly WobEt) T3 w4 A FAAEE Fo it 2HERS 7k gloH AEHoR
o] = wiAlM = Fade] Aol 53] AFE 7] ufitol FrAb 27 Alged disiAet Al e 3] giREdd)
gt EAS BHl & ok ddEch jRE2] bacteriocin 2 @@Oﬂ/\‘} 2] probiotic $HITF 5 BK49} BK19T 1%
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—o— V. anguillarum
o - V. alginolyticus

Viable cell (log,, CFU/ml)
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Fig. 4. Viable cells of the indicator strains V. anguillarum and V.
alginolyticus treated with supernatant of L. sakei BK19.
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bpe] oligo nucleotidesS sequence3}™] GeneBank®] database®l]
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lus  sakeiSt 100% AY8ted B FAIT-E Lactobacillus sakel
BK192 3%t
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B A vibrio?l V. parahaemolyticus, V. mimicusol T3] A =
Aol AL, 28 V. oalginolyticus, V. salmonicida,
V. harveyii 2 V. vulnificus? heME ga@o] dREHR] oF
UTHTable 2). FHE(0Dgy,,) HEE T3 L sakei BKI9
supernatant®] A EE(MICYE spotted method®] Z7}}
ARSHA #91= QA (Table 3) L. sakei BK19 supematant H7155E
12~25%A A1 B M) V. anguillarum, E. tarda, Streptococcus
sp. 2V mimicus®] A2 JASATHFg. 3).

Scanning electron microscope (SEM) 2+t

L. sakei BK19 supernatant®] -4l 7)1 W d9] 1
2D FAPAA AR A SEM) #3E St BESAT 42 v
anguillarum™ V. alginolyticusE %23 BHI broth®) L. sakei
BK19 supernatant® H7}5+ & H]‘Ff«] Hejo)} AHTE BERIg
ZAiNFig. 4) V. anguillarum?) 2 %7] 1X10°CFU/mlo)A] 3

Fig. 5. Scanning electron micrographs of L. sakei BK 19 supernatant treated 3 hr. V. anguillarum (left) and V. alginolyticus (right). (a) Untreated, (b)

Treated.
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ABSTRACT: Antibacterial Activity of Lactobacillus sakei BK19 against Fish Pathogenic Bacteria
Byung-Gyoo Yang, Jehee Lee, and Moon-Soo Heo* (Faculty of Applied Marine Science,
Cheju National University, Jeju-do 690-810, Korea)

The purpose of the present study was to screen the effective of lactic acid bacteria (LAB), as probiotics which
are able to protect bacterial fish diseases and investigate their characteristics. Twenty strains of lactic acid bac-
teria were isolated from fish intestine, fermented fish foods and kimchis. These bacteria were screened for
antagonistic activity against fish pathogenic bacteria. Seven tested LAB strains were able to inhibit the fish
pathogenic bacteria, including Vibrio anguillarum, Edwardsiella tarda and Streptococcus sp. Of the probiotic
candidates, BK19 strain which from fermented pollack viscera indicated the largest inhibition activity. This par-
ticular probiotic bacteria was identified and named as Lactobacillus sakei BK19. In the scanning electron micro-
scope observation, L. sakei BK19 supernatant treated V, anguillarum cell wall had been destroyed incubate after

3 hr.



