75 Msadnemaasuasinalulad WM INENADaUATITNG 3N 18 2UUN 1 UNTIAN - LK 2559

anuaInITalwnssusinuaiiisanalsalularzasuuaiiisansananan
ﬁtmnmnﬁﬂéfﬂmqnqﬂ (Clarias macrocephalus)
Antibacterial Activity of Lactic Acid Bacteria isolated from the Intestine

of C. macrocephalus against Fish Pathogens
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Abstract

Lactic acid bacteria were isolated from the intestine of Clarias macrocephalus for their
antibacterial properties against fish pathogens. Of 77 isolates, nine, Enterococcus sp. (6 isolates),
Lactococcus lactis spp. lactis (2 isolates) and Lactobacillus brevis (1 isolate), demonstrated great inhibition
against all indicator bacteria by the agar spot test. The reduction of inhibition zones were examined by disc
diffusion assay using crude cell-free culture supernatants, neutralized culture supernatants, and proteinase
K treated culture supernatants. Findings indicated that the mechanism of inhibition resulted from the
production of organic acid and bacteriocin. Moreover, Lactobacillus brevis showed significantly greater
action than Enterococcus sp., Lactococcus lactis spp. lactis on Aeromonas hydrophila, Streptococcus

agalactiae, and Flavobacterium columnare.
Keywords: Clarias macrocephalus; Lactic acid bacteria; Antibacterial activity
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5 + +++ ++ ++ ++ ++
15 ++ ++ ++ ++ +++ +++
28 + ++ + + + +
30 ++ +++ ++ +++ +++ +++
47 ++ ++ + + ++ ++
53 + + + + + ++
68 + ++ + + ++ ++
76 + ++ + ++ +++ +++
106 + +++ + ++ ++ ++

(+) 10 — 25 mm, (++) 26 — 38 mm, (+++) 39 — 50 mm
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agalactiae W8e Flavobacterium columnare 1a@nin
Enterococcus sp. Wae Lactococcus lactis ssp. lactis
a o A= a a
(@13199 2 uaz 3) auUITRIUTzANTA WV BIRNT
o & A aed A A a v e a
fugRaunIdnuuafiToniauandnauWuihuEs
X o & . 3 a %
A% @9%w Lactobacillus brevis Awsn'laan
= & Xa a A A
ﬂ’]iﬁﬂ'i:ﬂﬂﬁuﬁ]dﬂ’ligﬂW%”limﬂuﬁ’]u:LL'i_Jﬂ‘Y]LiS;I
lslula@ndnddnanmwlunisaiugulauuafise

lunswnziagsadein

M13199 2A2NEINTTD I UNNSEUHILUANLSENa®a Y Aeromonas hydrophila AHAQH001, 002,

Streptococcus agalactiae SAAQHO001, 002 Wae Flavobacterium columnare FCAQHO001, 002 ﬁ

% Yy ox e o P
ldaniudsaoasn laniwn1sdsudn pH (cell-free culture supernatants) YaJUUANLILNIA

a4 v
uanfnfuanle
a A
uuafi3anagay

AnadgzmIaERAIERENA U MEUDI (WardwidsunaaszIW),mm’
wuafiisgnsauanan

AHAQH AHAQH SAAQH SAAQH FCAQH FCAQH

001 002 001 002 001 002

Enterococcus sp. 6.6(0.01) 8.8(0.03) 7.2(0.03)  7.3(0.01) 16.8(0.03) 16.0(0.04)
(n=6) Bb Bb Bb Bb Aab Aa
Lactococcus lactis ssp. 7.1(0.01) 9.0(0.01) 7.2(0.04) 7.3(0.01) 15.6(0.01) 16.0(0.03)
lactis (n=2) Bb Bb Bb Bb Ab Aa
Lactobacillus brevis 16.0(0.05) 16.0(0.03 14.5(0.05 15.6(0.03 17.0(0.00) 16.0(0.10)
(n=1) Aa )Aa )Aa )Aa Aa Aa

& 4

ssnwsmRuWnguaasmsilisuifisuanyhvesuuefidonaseudemsivdsiinaannuuadisonsauandnudas lolnan

(WWINBU)

snmdmRuilinuaaanTanfisuanusanInessudidenuafifnasauudarauWug (Lwaad)

. a4 v ¢ l v e oo a o oA e L oAa o aa
mmamjmmLaumuquﬂnmmmumﬂmanmmuaunuvlwm'mLmnmanuamauuummgmdanm (P > 0.05)
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A1319% 3Al1uRINNTalwNNTHUSILLAfLSaNagay Aeromonas hydrophila AHAQH001,002,

Streptococcus agalactiae SAAQHO001, 002 L8 & Flavobacterium columnare FCAQHO001, 002

lapa1sdugeluninfoaoasNuiun17UTuAT pH (neutralized culture supernatants) U89

wuafSanIauaadnfivenle

s A
LuAnNLIanadgay

' 4 ' '3 a o & ' §
ANRA El?]%’lﬂlg%&l’lGj%ﬂﬂa’l\‘iﬂinmﬂﬂﬂﬂ (uazmmﬁm lU%N'WISﬁ’I%), mm®

wuafisansauan@n AHAQH AHAQH SAAQH SAAQH FCAQH  FCAQH
001 002 001 002 001 002
Enterococcus sp. (n=6) 6.4(0.02)* 6.6(0.02) 6.3(0.02)  6.5(0.02) 6.4(0.02) 6.6(0.01)
Ab Ab Ab Ab Ab Ab
Lactococcus lactis ssp. 6.3(0.00) 6.3(0.00) 6.2(0.01) 6.1(0.02)  6.2(0.02) 6.7(0.02)
lactis (n=2) Ab Ab Ab Ab Ab Ab
Lactobacillus brevis 10.8(0.05) 10.7(0.03)  10.5(0.08)  10.2(0.07) 8.9(0.02)  9.0(0.03)
(n=1) Aa Aa ABa Aa Ca BCa

2anwsmRun ngugasmsiSauiisuanuhveswuafisanaseudemsdusiinananuueisansauandnudas lolaan

(LKD)

snmidRuilinuaaanaTaufisuanuaanInuessIdudidauuafiionasauudasaaWig (Lwaad)
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