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Abstract

In this study lactic acid bacteria (LAB) that produced organic acids and possessed anti-Aeromonas
hydrophila activity, which might be used as a probiotic, were isolated and the biological properties of these
bacteria studied. The results show that the quantity of LAB depends on the age and environment of the fish.
Out of 30 LAB isolates, 3 isolates (FNE-1, FNE-2 and FNE-3) exhibited anti-Aeromonas hydrophila activity
with % inhibition ratios of 20.0%, 15.7% and 15.7%, respectively. All three LAB isolates were gram positive
cocci, arranged in two or more cells, produced catalase, grew in culture medium of pH 9 and resisted 10%
NaCl. In addition, biochemical study by Api 20E assay showed that FNE-2 and FNE-3 were similar in giving
positive results to ADH, TDA, VP, GLU, MAN, INO, SOR, RHA, SAC, MEL, AMY and ARA, while FNE-
1 differed from FNE-2 and FNE-3 only in yielding negative results on ADH and AMY. The results clearly
identify that these LAB are Pediococcus sp. The bacterial growth and pH changes in a time course of 72 h
were also studied. The results show a pH reduction from 4.8 to 3.2 during 0-32 h of bacterial culture, which
gradually increased to 5.4 during 48-72h. The LAB culture, pH adjusted to 6.5, exhibited no anti- A.
hydrophila activity, which suggests that the acidic environment produced by LAB is one of the mechanisms for

inhibiting A. hydrophila growth.
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Wi Mefarland No. 0.5 1liuui 30°C wu
2448 F2Tia AmsfudaaiiGe A, hydrophila
Samnvna “wrihugudnanaveslasul  (Clear zone)
fiRn
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uuniiie anvauzlaladl | idurugudnans | quantiimsaaddeawnswglie | manaaeu
uanfin TnTail () ALY
uANEIA
FNI-1 nANYY U1 5 unsuuIn / nauFoeiauiiungu Haa
FN1-7 nauYY U1 3 unsuuIn / naw Feadegiiug Haa
FNI-8 nauYY U 5 unsuuIn / nauFsiauilungu Haa
FN1-9 nANYY Y17 2 unsHIN / nanGuaiegiiug Haay
FN4-8 naNYY UM 5 unsuuan / nauFosiuiiungu Haa
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Maf 3. msﬁugmmﬁnﬂm A. hydrophila Y94
wuAiSeLanAn AIe3T Agar layer assay
Nolanan ushugudnaaveslailacn,

FNI-1 0
FN1-7 0
FN1-8 0
FN1-9 0
FN4-8 0
FN4-13 0
FNE-1 5
FNE-2 5
FNE-3 5

U = = &’ S A
A NUANNYUANYDIUYBUUATILIEY

uanfn FNE-1, FNE-2 ttaz FNE-3
UONNNMIANEINY WIAMIAR  UNTNIAY
s Hraeulmiuanana vesuvaiiGonanan
FNE-1, FNE-2 uay ENE-3 uda d¢lddnun
A wsalumsndai pH 9 manudeinde

aa a 4 v A ace o & . 817
MILIDLUANITIUAAANT 1WITD TNNTADUNTIYVYIUYD Aeromonas hydrophila

] *arila (Oreochromis niloticus)

anududy  10% wazaw wiAn1IFuall
fina BURI0YAATIV B Api 20E VouIe FNE-1,
FNE-2 1oz FNE-3 wudwuafidouanania 3
loTlanan wnsowsgylu pH 9 uagnuge 10 % NaCl
18 asna eu wAmeTuATiing eudeya
@379 U Api 20E ¥9dLUANSoLanAnN FNE-I,
FNE-2 1tag FNE-3 WU31 FNE-2 1lag FNE-3
G wiiafimilousiu Ao l¥nauInde ADHs, TDA,
VP, GLU, MAN, INO, SOR, RHA, SAC, MEL,
AMY 1@z ARA (15190 4 ) ‘w5 FNE-1
finnuuAnaafiy FNE-2 tag FNE-3 #i 1naause
ADH, VP uag AMY mm’fayaﬁﬁﬂmﬁ’wm
mﬁmzu”lﬁ'ﬁmmﬁﬁﬂuaﬂﬁﬂffq wineglu na
Pediococcus sp. miuuuanGelu A Pediococcus
sp. Sneauidimulnlanhia Tasnmwafise
Tu Qa‘fjﬂszmm 10% vouFoRaNLA (Nair and
Surendram, 2005) HeNMNREIT T eNU AT
Tu ﬂaf:’ mwsaﬁTugqnwsm?mﬂlauLUﬂﬁﬁﬂ
"]mﬂﬂ‘uhlﬂ (U Pedlococcus acidophilus ‘]Nllf]‘]/]‘ﬁ
EJlJENﬂﬁ!i]iﬂJ"UENLGIfEJ Staphylococcus aureus
(Ratanapibulsawat et al., 2005)

MmN 4. g VAN UATvOLUANSBIAAAN FNE-1, ENE-2 tay FNE-3 1ag Api 20E

A | FNE-1 | FNE-2 | FNE-3 aniia FNE-1 | FNE-2 | FNE-3
ONPG - - - GEL - - -
ADH - + - GLU - - -
LDC - - - MAN - - -
oDC - - - INO - + .
CIT - - - SOR - - .
H,S = - * RHA - + +
URE . - - SAC - - +
TDA - - - MEL - - .
IND - . - AMY . - .
VP - - - ARA - - -
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818

i]1ﬂ’d°1vl "ﬂmﬁa (Oreochromis niloticus)

N33 YVDINLANITEMANRAN

HAMSANEINTIG YVOLUATIToanAN
fi mnaﬁué’?@mm?ﬂﬂm A. hydrophila §ita 3
lolman 1dun FNE-1, FNE-2 1ag FNE-3 WU
wuafiGeuandnia 3 leTaian nnamlmsnigy
ﬁﬂéﬁﬂﬁ/u (gﬂﬁ 2) Taad generation time 9N
16, 17 waz 1.7 $11us awddy iiledneins
wasuudases pH luvaziiimindy wuh
fim3sanaqves pH 910 4.8 - 3.2 JudaTusi 0 - 32

. P
MIUAUUANGILAAANT 113D $19A5ADUNTETVEUYE Aeromonas hydrophila

219 15398 8. 14 (9) : AuBIU 2552

$2Tua mntiuwuh pH fiog 9 A 5.4 Ty
Flusit 72 (g‘ﬂ“ﬁ 2) fafimsanadued pH 1u 32
FrluahzRannuuaiisenaninimaniyuas

morhamafunsasunid ao naauandn il pH
VIS EBNRIUATI SRR (Beasley, 2004)
uaziiloaduiuazae iinsnannsadunid
Tulsmmmuie lufimsnannsasunid Saiina
W amanuilunsaanas

1E+12 ).
1
o
=
g
=
£ 100000
g
S
E" —o— CFU/ml FNE-1
5 —=— CFU/ml FNE-2
—&— CFU/mI FNE-3
1 1
0 8 16 24 32 40 48 56 64 72
nafmuaIega (Flu9)
7.
6
5
T 4
=
.E 3
—o— pH FNE-1
2 —8—pH FNE-2
1 —A—pH FNE-3
D 1 .
0 8 16 24 32 40 48 56 64 T2
pafitiudlea (Falua)

51
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2. M3y (n) wazmsnasunilas pH (v) vou¥e FNE-1, FNE-2 tag FNE-3 lu 72 411uq
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d‘ | S A
waved Hznunsannuuaiise

HANANADM3EUHINIIIVIY VDY A. hydrophila
HUANITILAAANTT1BIUI 1WTDIVE
msnsyveauaiGeyiaouldlas 2 nalaudn

A A a a J =
A9 1) LUANLTYLAAAN 13J1§ﬂwﬁ€‘l!ﬂﬂvl1/lﬂﬂﬂﬂ’m/lﬁ

1 us/’ S A a d' Y a a a
duduaniseriaon1a wu mswda 1sunAmes Todu
(Bacteriocin) 4ag 2) UUANITULAAANHAANTA
a ad o va Y a A A
gunidmld “aradensouquuaiisel  pH
4 1
lugaensa VedudimsnigvewuaiGeriaou

' Y ¥
Aladeanudunsa  aaiulunisdnuiiseld

na ’f]ﬁJNa‘U’EN ﬂ13$ﬁlﬂuﬂiﬂﬂ'lﬂllﬂﬂﬁﬁimmﬂaﬂ
Gl@ﬂ']iEJ‘UENﬂ1§H]§ﬂJEUE]\1 A h_ydrophIIa Iﬂﬂu']
ammamwamm MRS mamwa FNE-1, FNE 2
1ae FNE-3 21g 32 ‘])”JIiN na @Uﬂﬁﬂ‘ﬂﬂ\iﬁf@
A. hydrophila A8 Agar well diffusion assay Tag
Lﬂﬁﬂumauwamm pH ez dmsiy pH 09
’f]TVHﬁL’dEJQL‘])"E]L']Ju 6.5 1W§H1Uﬂ15ﬂﬂﬁﬂ\1uﬂ1
ﬂgﬂfauz Chloramphenicol ANnututu 30 Tulasnsy
1%}Lﬂuﬂgﬂﬂ3UﬂNLlUUU3ﬂ (Positive control) 113D

aa a 4 v A ace o & . 819
MILIDLUANITIUAAANT 1WITD TNNTADUNTIYVYIUYD Aeromonas hydrophila

] *arila (Oreochromis niloticus)

éTué‘J"’Qﬂﬁm?igmau%?a A. hydrophila 18 uaziin %
inhibition ratio (IR) (T4 100% "WARILANILLAL
(Negatlve control) Lﬂumﬂ%mmimm MRS
Fai %IR iy 0% (@319 5)
mﬂmiﬁﬂmwmwmmiLamwam 3 %uﬂ
flufimsUsy pH mwaaummmﬁmmama
A. hydrophila 188 Tagiian %IR 1dy 20.0%, 15.7%
az 15.7% auaay (gﬂﬁ 3 HazaIeR )
uaiile 1o msidoadons 3 wiafimslsy pH
Wu 6.5 wudl mﬁaﬁugqn1sm?mﬂau§a
A. hydrophila 18 (1513 5) Futuluioadu
Famatinalnlumséudaudo A hydrophila U943
wuafidonandnia 3 loTwanlugramsnsayi
32 $1luausn fie pH F1 eandesiuwamsfiny
ﬂmﬂaﬂuuﬂawm pH °luswmwmﬁmm°luma
32 $2Twausn mwmmmmamwau pH M
32 mfﬂmw 32 mmmmiﬂj F9 amziiiunsa

9
1l 1%$EJ'UEJ\1ﬂﬁLi]§iU‘U@\H‘I)’EJ A. hydrophila

U

v F v 9
sUn 3. dnwazlwul 9InMsdudIMISyves A. hydrophila Aaee11sIASUTRIUATIGBUAAAN FNE-1,
FNE-2 t1a2 FNE-3 i1 131151 pH (M) awiiolsy pH 111 6. 5.(¥) Taeie§3 1z Chloramphenicol
Wuganuguuuuun +) tazldomimal MRS ﬂaam%mﬂuwmnﬂmmua‘u ®)
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820 s s 4 ) A acy I & .
MILINUUANLTYLAAANN 1WITD T NNTADUNTYYVYNLYD Aeromonas hydrophila
o v a . . .
mﬂ’m”l 1aia (Oreochromis niloticus)
'
=
M1319% 5.

I
1y 6.5 (N =5, p < 0.05)

219 15398 N9, 14 (9) ¢

usnpu 2552

[ 5 a . Y csy a A A A " (@ [
NTYUVIINITITYVUDI A. hydrophila ﬂ'JElﬂTH'liLﬁfJ\iLL“UﬂVlﬁElLLaﬂﬁﬂﬂVlll‘l]i“]JlL’d%ﬂi‘U pH

ownsfaswuATiSonandni osiasunisonandng
Tsitl5v pH 150 pH= 6.5
o814 D Twula () %) %IR O Taila (i) (%) %IR
1| 2|3 dundps | e~ 1| 2|3 mdy | Tola-
S.D. Z @ .
Disk Disk #30
HiovgH Hau
FNE-1 14 | 12 | 12 | 12.7%1.1(a) 4.7 2001 000 0 0 0
FNE-2 13 12110 11.7x1.1(a) 3.7 15.7 0[0]0 0 0 0
FNE-3 13 |11 ] 11| 11.7£1.1(a) 3.7 157 | 01 0|0 0 0 0
Chloramphenicol | 30 | 30 | 28 | 29.3£1.1(b) | 23.37 1000 - | - | - - . -
MRS asaide | 0 [0 | o 0(c) 0 0 [olofo] o 0 0
@ =iduimguinais Tao & disk = 6 uu. naz & vy =8 u.
abc = dydnvaliansnuuananeIngudledvediaiiiodfaiin p <0.05
vouuuANiGeandn FNE-1, FNE-2 11z FNE-3

silwanmisnaaes

Y
lumsAaueniFouuaiiSouananain

a1l " darianindledindaniia 3 ngu fAe 1)
dardade 1 weu 2) Yardade 4 1Aeu
Y
NAnszFauNnlve waz 3) Yariade 4 1heu
v Y

NNUAUNIDIWVUTTININA WuNUaiiady 1 hou
a A dy a A a 9 A a o
nlsmnanrenuaniGenanantiesn a naziariiade
A A v 1T A A d” A A

4 hounldnn 2 unaslilTuadeuuaiise
HAAANUANANAY  INMITAALENLLANISBLAAAN
30 loTasan wu 3 leTaaa (ENE-1, FNE-2 uag
FNE-3) #i W1508U89M31930u09 A. hydrophila
18Tael¥ %IR AU 20.0%, 15.7% wag 15.7%
auady Tag FNE-1, ENE-2 tiag FNE-3 doudn
~ 1 ~ o 1 3 1 A d 1
unsuUIN JUINaY Feedledilug vielungu
wisa Haeuladuanana  wigldlu pH 9
NaCl

NNFUATNANA BUAI0YAATIN BU Api

MTUMINA oy wiia
20E

Haznuae 10%

820

WU FNE-2 uay FNE-3 i uiaimieusu
Asl¥imauinde ADH, TDA, VP, GLU, MAN, INO,
SOR, RHA, SAC, MEL, AMY ilag ARA
"JU FNE-1 UA1uuaAnANny FNE-2 1iag FNE-3
#il¥naaude ADH, VP uay AMY Wamsanmn
A9au mﬁaszuduLUﬂﬁﬁmmﬂaﬂffa winey
1u3%  Pediococcus sp. 91ANITAABIANG
Lﬂaﬂuuﬂmmm pH Tusnmswigvenuaise
wandnia wwuily 32 mimusnumsmm
Y99 pH 110 4.8 1T 3.2 Nt pH A9e9) iy
wide 5.4 TudTusit 72 iiena euWaveI0 IS
Lgﬂmmﬁﬁmmﬂﬁﬂﬁ'lijﬂi"mm“ﬂfi"u pH= 6.5 WU
ammﬁmmummiﬂuaﬂ@mwﬂiu pH JERRPTRETY
aummimmmm A. hydrophila Fofunalnnil
1uﬂ1sﬂumﬂwsmimﬂm A. hydrophila i®9 1Y
nsafiiaonms ansasunidvewuaiiGouanin

) {y ¥ J e %
Joyah laninmsaniivziivse Temidemsszyna
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