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Screening of Lactic Acid Bacteria for Inhibition of

Xanthomonas oryzae pv. oryzae Causing Leaf Blight Disease in Rice
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Abstract

In this research, 109 lactic acid bacterial isolates were screened from various Thai-fermented foods. All
bacterial isolates were tested for inhibition of Xanthomonas oryzae pv. oryzae causing leaf blight disease in
rice by paper disc agar diffusion method. It was found that 4 isolates, namely, HD1-1, HD1-3, PS1-9 and PS1-
10 could successfully inhibit the growth of Xanthomonas oryzae pv. oryzae. They were classified based on 16S
rDNA analysis, and it was found that isolates, HD1-1 and HD1-3 were Lactobacillus plantarum while isolate

PS1-9 was Enterococcus faecium and isolate PS1-10 was Enterococcus sp.
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WarhaumagaumIguHINTaTvadTa Xanthomonas oryzae pv. oryzae a’nmﬂiﬂmauluuﬁalui’n laeA%

paper disc agar diffusion method Wuinuwuafiiansauandn 4 laloianlaun HD1-1, HD1-3, PS1-9 uaz PS1-10

sanIndusinuaiyreagesnglinldd ladaduunizalasmilienzdmauiheilalnduiiom 165 rDNA

wazwuInuafisunsauandnlelaian HD1-1uar HD1-3 @@ Lactobacillus plantarum laloian PS1-9 @

Enterococcus faecium was alaian PS1-10 @a Enterococcus sp.

AU

Isavavluuis(bacterial leaf blight) LHulsadnn

A <
Arzvaunluaratszmuvasnianars wuna bl
WA Mald  waznIaazIwaanfudniiauas
Ing wazwumluludszmandgndnluuaunidieds
AW AOULAIVIRERIATIRY  UNIRIUVDI
wawWsIMUazaLNIN(Khush et al., 1989) Lauuafitse
gnqlinda Xanthomonas oryzae lapazvilwludng
A ® A A A @ Al A A
LﬂaUul,ﬂuamaawj@LLaxﬂaﬁﬂLﬂuauﬂmﬁaiuﬂq@ FY
anwaucinianlulnd (leaf blight) inaziianuafingad
PINALENTBITaFLAG LIA(bacterial 0oze) BANANAN

Al wanlaudunan ﬁﬂﬂﬁﬂﬁiEuLLsa"ﬁnﬁ]:Lﬁmwﬁa

nina  afiminialuwszauliunasasrinlvnanda
aaadld  1020%  uazluszauTuwIsazinlikande

aaashs 50% lapvnlwiminuesudnaaasusziuia
SUMew, 1989) wuassusnlutsznelnoiiad w.a.
2500 ﬁ%’mﬁ"@ﬂymwumum Twiugtnan e
P1IALRY LLaziTnmﬁmrmeua(Wijit, 1957) QNaA
ﬁﬁLL%ﬂﬂ%ﬂLLiﬂI@ﬂ Fukuoka Prefecture of Japan Tud)
A.¢. 1884 %a’[uﬂ%\ﬂfuﬁa'j’]ﬁmmemnaum’%m
daanlull e 1909 ldvimsuonuuefideluneeia
nurazaslutfiiulie LAZIATILUWNNLINAD
Bacillus oryzae ﬁ]’mﬁy'u’luﬂ a.a. 1990 ladiniia
duunlndidu Xanthomonas oryzae pv. oryzae (Nifo-

Liu et al., 2006)

Xanthomonas oryzae \JuluafisunINaL
gﬂi"miaué?u funanaasn 1 EuswsuIAReuil 3
PIAAMNENINARY 1.321 um  uazANnIaie
0.5-0.7 um (MWTi 1A) ﬂn&%@ﬁ%aglﬁmq 309U
nuliud vansimuhmansnisydenwluamona
1 é“ﬂwmﬂﬂiaﬁmadL%auummmﬁaﬁﬁﬂgiﬂmﬂu
padilznauianwaenanun Hasoy Silen (Wi
1B)a%ﬂaiaﬂ’?@qémﬁaa"l,&iazmﬂﬁw%a xanthomonadin
%GL‘TJ%@’IS brominated aryl-polyene LLﬂ:ﬁ%”ldLLﬂﬂﬁga
7N extracellular polysaccharide(EPS) f'fid EPS N&t
felunsshmparasnanfiwadueanunanlud
Wulsaiiatlosnunmsuisuazsatiglumsuninszans
vagidelapondoanussiu Taunafisy X oryzae
winlavldeandian gungiifaunzan 25 - 30°C
399 pH fimanzavda  6.0-6.5 (Mizukami  and
Wakimoto, 1969; Ou, 1972; Swings, 1990; Nifo-Liu et
al., 2006)
uuafi3unIauan®@n (Lactic Acid Bacteria,
LAB) dunguuesnuaiizounsuuan  Juienaunie
Wurian  da9nINaINUEIMIUNILIYIINNTELIL
mywinailulamsauazinanasiiassgla BULINgw
mnwaw'ﬁmmwﬁnn@‘[ﬂa latlunuafisunsauandn
ng§u  homofermentative Goldnanaadunsauandin
\We98E79LA87 UAZNEY  heterofermentative B9ldua
naalunsauandn dszanm 70 Wasidud suivae
Wuasueulesanlos  esues wWianinezdan
LLUﬂﬁﬁﬂnmLLaﬂaﬂLﬂuﬂéwqauﬁﬁﬁﬁmmﬂaa@ﬁ'ﬂ

Tunmsshlul4luemns (generally recognized as safe,
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GRAS) funinnéaglumndaoiwsnineas uaz

NMINBONDIWITLHOINNEINITNFIINTA LR

]
a

bacteriocin  NANINGULINILATYVaILTaNtaldiAe

. . . - &
MIULEDIMITRAs T U IR NAW & waziite
= = U J 1 Y 1 U
FUNRUaIMITIAIN  Trulwamedassanylaing
& , .
U UATTILINNAMAINIIAMT (Mogensen, 1993)
LﬁaoﬁnmmﬂﬁL'%zmi@LLaﬂanmminﬁﬁ@qﬁm’%ﬁmﬁ@
di v o g; = 1 o Y o s A dl'
auld asnudsanlalumstiunldiaalsaioiiesa
mslgaIai
J =3 9 s A a A

lumnanasi WldaalanuuaniisunIa
LLaﬂaﬂﬁﬁﬂixﬁw%mwETUﬁanﬂim‘%rymaal,%amlwﬂiﬂ
aauluwieludnn  Xanthomonas oryzae pv. oryzae

= a d? 2 ai a gﬁ a
LLazﬂnmqmauumLuamuﬂlﬂummummswm
I'4 ad
ailnvaiuazisns

nMsusnBauuAfizEnTALAAAN

LENUUANIENIALAAAN  3MNBIAITHRINA DY
VT UaNFN BTN WU Beuand AniFuaas laaide
sdpinauivange  WWldanududuimansay
ﬁmmn’é‘@mummmﬂa De Man Rogosa and Sharpe
(MRS) fingw bromcresol purple Lududiaaes 7
gunnil 37°C Liluam 24 Hlus Aandenideiieiny
wazaanse  WasudevnsnninGuiaduinaes

'S v Aa Afi/ a
%WL%Q&IWY\WI%UE@Y]‘EWJUWWWWH cross streak

manadayuilss@nsnwnisdudinisiyadize

aunalsavavluudslnd

vy

\R89LTa Xanthomonas oryzae pv. oryzae CR
15 nnugdveNud 105 ldiungudisudn
\To978 14e 115 Nutrient Glucose Broth (NGB) lag

1% incubator shaker @1MNIS? 125 JaudauIfl 7

gannil 25°C (lluiam 12-24 Tlus hdeilaluide
mal%“lﬁ@hmsgmﬂﬁmmﬁ Agop N1 0.2 tnae 1w
U3 UWRINIEI8191T Nutrient Glucose Agar (NGA) ok
Twus  iedsudauueiiGonsauandn  lasdeslu
2IM13LNAY MRS ﬁqmﬁgﬁ 37°C Jwasn 24 Falus
ﬁnL%ﬂ“?ﬂé”[ﬂL%amdsl,ﬂwlﬁ@hﬂﬁ@ﬂﬂﬁw,lmﬁ Asoo
Wiy 0.2
maauﬂs:fﬁﬂ%mwmsﬁuﬂy'amsw’%tyﬂuau%a

X. oryzae pv. oryzae lag3T paper disc agar diffusion
1953)

(paper disc) mmmﬁumuﬂuﬁﬂma 0.5 cm M3 IV

method  (Anonymous, lagldnszansandan
Awmiemns NGA fndsiie X, oryzae nnuudlila
AIRCANULTARLUANITINTALAAANAIUUUAUNTZAN S
gdan USwes 5 Iml“ﬁﬁmﬁi’mﬂuﬁamuqu
(control) ﬂuﬁqmﬂqﬁﬁauﬂunm 24-72 Flu3 @379
uaztufinwaminaasslagiaanunisusnalaves

NN3UUEA (inhibition zone)

AN 1 wWaniaavedilia Xanthomonas oryzae (A) uazansuelalafiveda X oryzae VU TUD (B)
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nsnadavlsz&nSAINN1SEVLINISRS VDI
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v
A

suuglsazavluwislndnaleindsie

maauﬂizaﬂ%mwmﬁﬁugoﬂWiLa%tymaaL%a
X. oryzae pv. oryzae 1o paper disc agar diffusion
method lagan9nszanmaLan PNALFUEBAUINAN
0.5 cm AaJUBRINEIE1MIT NGA ﬁm'ﬁlm‘%a X. oryzae
At niumemiasadeussuefidunse
wsndnfinsasrwiansasuwia 0.45 um U3u1e7 5 pl
MUBUHB nIzawenlan 1WIsueuny 0.1% V-

bactcine laglfihnaududningu Un'3n
qmmﬁﬁauﬂunm 24-72 TN ATIVUALUUNNHA

NINAaaILaIanINATIILSMEVEINITIUEI

NIMARIUNIEUEINIRI YV Easraln

vavluunsluwinnlasldnsadunse

maaumsﬁuﬁg\amﬂﬁmﬂam%ak@ @8N
dun3d 1ae3% paper disc agar diffusion method
BWAEINUITIN96% 1aunsaaTacaunNIALAARNILAS
NIADSTAN ANMNTNTW 5%, 10%, 15% Ua: 20%
U30107 5 pl UuNITaN AU IUREIIT NGA fiinay
58 X. oryzae WisuRBUAy 0.1% V-bactcine lagld
ﬁﬁﬂél'ul,ﬂuﬁamuqu ﬂﬂfﬁqmwgﬁﬁamﬂunm 24-
72 dlus  anaussiufinwaminasaslaginana

nauSmlavasmIguss

NTAWBNLBOLUANLIINIALAAGN

Reawanuafiseluawisiies MRS 9

gaunnd 37°C uan 24 T lug Juwwdosiinnnusy
5,000 saudawf tuan 10 wif shazneuwas b
anaaowalasld Genomic DNA  Purification  Kit
(Fermentas)  shaswafianalalyidiusruinlugin
289 16S DNA @7uUfnsen  Polymerase chain
reaction (PCR) lawld primer 27F 5-AGA GTT TGA

TC[A,C] TGG CTC AG-3' llaz 1492R 5-GG[C,T] TAC

CTT GTT ACG ACT T-3 lawanneiildlunsvin

a

UjAi3u1Aa initial denaturation MMM

U

) 95°C lu
L1871 2 WIN denaturation ﬁqm‘mﬁ 95

U

°c Juan 1

w1 annealing ‘ﬁqm%ﬂﬁ 55°C

u

Wuan 1w

extension ﬁqmﬂﬂﬁ 72°

U

C w1 wfl Az

30 38U LA final extension ‘ﬁqm%ﬂufl 72°C Huan
10 w1 aTamaunanaa PCR lasldaznlsaandida
1a51W3%a ﬁﬁLLﬂUﬁLSuLavLﬂﬁ’llﬁ/‘]ﬁq%%‘ laeld
QIAquick PCR Purification Kit (QIAGEN) il

Aenzimdauius Wisuiisuiugudoys
a -4
HaKkazITl
dg’ S A a
MIuanBauuANIanIALaAAN

INAIDEHINAAN U WNLLTHILRZDIRITRNN
aasriadnag 1w loifise, wul3en, wyd, uauy
Uanay, Lmuuéj&l, Jan, QLﬁu, woauaad, L@nIan
8%, KNNANDY, VTUIINDI, NNLFUUADI LA bl
89 WIUNIRNA 24 A18819 F1NTDAALRENLTAN
LISQYUALEIIINIAUUOIMIT MRS #Ldn  bromeresol

& a a A a S a '
purple LHududaaaslasfsuiarmisaninEutig

Dwmdeals $1wam 109 lalaan (a13197i 1)

ise@nSamnisdugenisniyvaseanalia
gavluwisninalaglduuaiiisansauandn
duuafisonsauandn 109 laloanfiuen’le
VIMARAUUTEENTAMWNIIUEINMIRTYTe0Ta X
ad . . .
oryzae pv. oryzae lag3D paper disc agar diffusion
84 lalwian

method  WUILUANISHNITALAAGN

mminET‘Uﬂv’amﬂﬁfymaaL%amm@ﬂiﬂvlﬁ lag
wuefiisonsauaa@nlolaian HD1-1, HD1-3, PS1-9
waz PS1-10 fiwsnldnnnesaasuazslandy  uaad
ﬂizaﬂ%ﬂﬂwluﬂ’]ig‘l_lii‘iﬂ’lim%tyL?]UI@HIBGL%EJET’]L%@J

T5aldzaga
a9
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= a o o4
ANTWIN 1 TUAGIBLIIN

o

o

a A a o a A a_d A v
']ll']LLUﬂLLUﬂV]L?UﬂS@LLﬂﬂ@]ﬂLlﬂzﬁ]']uquvl,aisﬁl,ﬂﬂ"ﬂaﬂLLUﬂV]LiUﬂi@LLaﬂ(ﬂﬂ'ﬂ @]Lﬂi’]ﬂvlaﬂ

1Raa8819 saFafuonle wulelaan
lefisa (YD, YF) 4
wLsen (B,Y) 2
(R (MS1, MS2) 15
Lt asu (PS1, PS2) 16
WHUNGY (HMT1, HMT2) 13
WAKNLH (HM1, HM2, HM3) 33
l&nsendanu (ES) 4
dai (PR) 1
I (PK) 2
noauaad (HD1, HD2) 14
ANNNAADY (PKD) 0
NTUIND (MND) 0
AniFuaas (PSD) 5
nialdaas (NMD) 0
RIPE 109

& a A a o & a & o4
N 2 vshmlafifaannnssu HINILATYVDILTE Xanthomonas oryzae pv. oryzae NALILUWDIHRII NGA

Touuafisansauananlaloan HD1-1(1) HD1-3(2) PS1-9 (3) PS1-10 (4) wWisuiisunuihngu (C)

laglanunhaSnalasesnmsdugs  13.0,  sunglinfizoiiacig laun
11.0, 11.0 U8z 10.0 JRWAT AWS1QU (MWD 2)
[% o . A
ROANNBINUNINARDITDY Visser UazAte (1986) T4

' a A a A ' .
NUMULUANLILNIAUNAANTUANN ) LD Lactobacillus

plantarum, L. brevis, L. sake, L. hilgardii, Leuconostoc

mesenteroides

RIWNINGULINMIAIYVIULATITY

Xanthomonas

campestris, Erwinia carotovora, W8 Pseudomonas

syringae e

U3EBNENINN3TUSINIIRIYVBILTD

F L U
sunalsavavluwisludnlaglainaese
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iuuafizensauandntalaian HD1-1, HDA-
3, PS1-9 uaz PS1-10 NRUTeANTAWlwnsaueInIg
L’«ﬁiy“lladl,%a Xanthomonas oryzae pv. oryzae 6@ an
nageUMITULINMIITY Ve Tas g linvauluuis
Tludn  Tesltindsadauazinasadenlnaanse
> d | IA U
WIsuisuny 0.1% V-bactcine @9iiluansniunls
@ o A A A AaA .
flasnuuazidalsais Sedlondfiauz  streptomycin
e < 6 ' a A
uaz penicillin Huasadszney  wudn  wuefisensa
a > g: a A/ U 1
LLaﬂmﬂmmmﬂummsmzymaamammeﬂiﬂvlﬂﬁmﬂ
o, Y X x4
§138:A18 0.1% V-bactcine &uiidsuTandsaan
& ' o & A & % A A
e ldaansndugemsiadyaeadalsala(@wn 3) o4
f o & a &
LRAIIN nalnlumsdussmaasyeadelsais

NYITBINUNILIYVAILUANITINTALAAGN

o & a s o
nmsfiuginmsigrendaauvglsavavluuisle
U ¥ a a 6
21IAILNIADWNIE

NAFAUAMENUANITIUGIMTITYaNTa X,

oryzae pv. oryzae laulininezdin NIALAAGN WAz

V-bactcine lagit paper disc agar diffusion method
NUINNIADLTANAMUTNTY  20%  KINIIDHUEINT
19328948 X. oryzae pv. oryzae vlﬁﬁﬁqﬂ IDIRIAN
leun  nsauaadnanudutn  20% WazNINavEan
AMUTNTH 15% MUEIAU lagsuIT0gULINITLAIY
289138l l6@n31 V-Bactcine 0.1% (a157199 2, AW
A v & . A A A A o &
A 4) waadliAuinalnuuafisunsauandnguss
- y A X A
N3L9TYVBILTA X. oryzae pv. oryzae NAUWLHBIIN
A A A N a £ A A A

NIANUUANIIENIALRARNKNAATY TILUANLIHNIALAR
aﬂﬂaju homofermentative 3:HRANIALIAGNIINNIT
ﬂﬁﬂﬂayﬂgiﬂa mmmﬂﬁﬁﬂmmmﬂaﬂng;u
heterofermentative MNANRANINTALRARNLAZNINDLT
a a a fd‘ A A a a &' g;
dn  launIadunIsnuuanSunIauanfnNaad w1
ANALUMTIUEINTUURIFNTUUL active transport LAz
o 1 [ u‘d' 4(' v 6
angsuganudAndNlaiuieas (Cleveland et
al. 2001) MIFLENVRINTAFINA MeAANTUnIAA4

o a A a eay
a@a\‘lfﬁd%&ma@ai;auﬂiil‘ﬂvluﬂuﬂi@

i - & a o ¥ a & R
NINN 3 USL’mﬂ,a‘ﬂLﬂ@‘ﬂ’lﬂﬂ’ﬁﬂumﬂ’]‘ilﬁlimﬂE]dl,‘lia Xanthomonas oryzae pv. oryzae NiagIUHaIWIT NGA

& A A a s & & &
lauBauwuafiisoniauandn (A) dasadelnaaniae B) vadlalaian HD1-1(1), HD1-3(2),
PS1-9 (3) PS1-10 (4) 13puifinuiuings (C) uwazansazany 0.1% V-bactcin (E)
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@139 2 anuniuinadsiifiaanmadusanaaiyisie X. oryzae pv. oryzae swwglinvauluuizesdn
lagldnyadunidanuitutuas g Wisufisuny 0.1% V-bactcine 11018891 Tauwa1m1s NGA
waanndurangungiivenduinm 48-72 Tlud

#Inadgay ananieusnadavasnssiuss
(Nadung)
5% NIADTAN 1.0
10% NIADZTAN 6.0
15% NINDLTAN 10.0
20% NINDETEN 16.0
5% NIALAAGN 35
10% NIALAAGN 7.0
15% NIALAAGN 9.0
20% NIALAAGN 12.0
0.1% V-bactcine 9.0
wnau 0.0

wanane: anuniazessTiomls = [Lﬁumugﬁuﬂﬂmamﬂa - oﬁ”’sULﬁumuguﬁﬂmamzmﬂmﬂm]lz

a A A a o & a & A &
AINN 4 mnmla'ﬂmmnnmm‘umn'mﬁ]irymaalma Xanthomonas oryzae pv. oryzae NERUIUWBINIT NGA
1asnINezBAn (1) WAZNIALAAAN (2) AMNLTNTU 5% (A), 10% (B), 15% (C) Laz 20% (D)

WIsuAsunuliinaw (E) waz 0.1% V-bactcine (G)
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nssunniBanuaiiansauananlagly 16s
rDNA

nmsanmaauiiedlalndusiom 16S
rDNA 2vaduuafisunsauandnlalalan HD1-1, HD1-
3, PS1-9 uaz PS1-10 daeinaiia PCR lagldlnsiuas
27F U8z 1492R @713RAUNNGIY 1% agarose gel
electrophoresis tU/3pULIBUALALEUIANIATIIH WU

waudLAuLeN ledvmalszanm 1600 bp tHartuaud

Wutalfienzdsauianglolng uszSoudisy
anuwiounudrauiianglalng NN wdoya
GENBANK, DDBJ uaz EMBL ¢2alisunsy BLASTN

16S
rDNA 2asuuafiisonsauandntalaian HD1-1, HD1-

waz Clustaw2 wuingauieilalnausiim
3, PS1-9 uaz PS1-10 Aennunilaunusauiianile
vl,mi(j_l%nm 16S rDNA 83 Lactobacillus plantarum,
Lactobacillus plantarum, Enterococcus faecium Wae
99%, 99%, 98% Laz100%
Fauaasiuuaiionsausnanlelaan

Enterococcus  sp.
MUEIAU
HD1-1, HD1-3, PS1-9 uaz PS1-10 fa Lactobacillus
plantarum, Lactobacillus plantarum, Enterococcus

faecium Waz Enterococcus sp. MNS1AU (9131970 3)

Lactobacillus ~ plantarum 81NN INHUHINTTATLVDY
uwuafiFuangliaioriadag ldun Xanthomonas
campestris, Erwinia carotovora, W8 Pseudomonas

syringae  MAHAG Famoandesiumsnasasit @
wuaniTonsanananlalaian HD1-1, HD1-3 813130
ﬂ'uﬁy'oﬂﬁil,ﬁrymam,l,uﬂﬁﬁfﬁmmqkmaulmﬁﬂuﬁn
X. oryzae pv. oryzae \dawfwia Lactobacillus
plantarum \TwN%

a5

9

MINIneaEanuUAfISINTALAAANATUSINNT
Lﬁﬁtg“ﬂadl,%a Xanthomonas oryzae pv. oryzae 8N
Isavavluwdsludnled 4 leloanldud  HD1-1,
HD1-3, PS1-9 uay PS1-10 @9anmuiouiiey
16S  rDNA e

SAULUFVDIFIU WUI

Lactobacillus plantarum, Lactobacillus plantarum,

Enterococcus faecium W8  Enterococcus  sp.
MUAAL MINAROLAUFNTAVDINIAGBNILUHINST
WUING

10% 2wl

wigvengammalinvavluuislugdn
NINB:TANUAZNIAUAAFNNAMNLTUTY

sanIndusinaaiyveagasnglinld

INNING[DIVDI Visser  LLazathe(1986) WU

a9191 3 wWasidudanuniion (% similarity)vassauiinilalnausiin 16S rDNA vasuuafizanIauandn
lalaian HD1-1, HD1-3, PS1-9 uaz PS1-10

o - wasifuaanuinilon ..
wuafizensauandnlelaan NANNTIAT LN

(% similarity)

HD1-1 99 Lactobacillus plantarum
HD1-3 99 Lactobacillus plantarum
PS1-9 98 Enterococcus faecium
PS1-10 100 Enterococcus sp.







