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ABSTRACT

Marine bacteria associated with marine organisms are important sources of
bioactive compounds. Five hundred fourteen bacteria were isolated from 26 samples of
sea fan, coral, barnacle and sponges collected from four provinces in the Andaman sea,
Thailand. An agar well diffusion method was used to screen for bacteria with an
antimicrobial activity. Twenty nine isolates (5.64%) exhibited antimicrobial activity against
at least one tested microorganism. Isolate P0915 was the most promising strain that
presented a consistently high activity against the tested microorganisms. An ethyl
acetate extract from a cell suspension of P0915 inhibited the Gram-positive bacteria;
Bacillus subtilis, Staphylococcus aureus ATCC 25923, S. aureus ATCC 29213,
S. aureus PSU 106, Methicillin-resistant Staphylococcus aureus (MRSA) NPRC 001R,
MRSA NPRC 002R, MRSA NPRC 003R, MRSA NPRC 004R and one Gram-
negative bacterium; Vibrio parahaemolyticus PSU 1681. The minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) were determined by
a broth microdilution assay and provided values of 256-512 pg/mL and 512-1,024
pg/mL, respectively. An inhibitory activity against Microcystis aeruginosa TISTR 8305
was discovered. A 93.91% decline in the population of M. aeruginosa TISTR 8305 was
found when mixed with the ethyl acetate extracts at a concentration of 4,500 ug/mL.
Strain P0915 was identified as being closely related to Pseudoalteromonas flavipulchra

based on its 16S rDNA sequence analysis.
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Species
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Xestospongia sp.

WaItL AR LT IFNI

Gelliodes petrosioides

WasiaRauwdsgnn

Petrosia sp. Wasiindaudang
Xestospongia sp. #3a Petrosia sp. Wadﬁﬂﬂimmm
Coelocarteria singaporensis ‘Nadli’mimi’m
Haliclona (Halichoclona) sp. Wasihaaudad
Paratetilla bacca (Selenka) Wadﬁﬂg}ﬂﬂaﬁw
Chondrilla nucula (Schmidt) Wastinmeisden
Clathria (Thalysias) sp. WasiniadauFdy

lotrochota purpurea (Bowerbank)

WasiaRauRRAI

lotrochota baculifera Ridley WashFaLlanaiag
Hyrtios gumminea (Ridley) Wadﬁﬁ@%ﬁ;uﬁﬁﬁ
Oceanapia sagittaria (Sollas) Wasryi anu K,

‘ﬁlm: http://www.smcrrc.go.th/kokra_spong.html; January 7, 2009

(Fuad Jaans, 2547)
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LLu'oLmﬂﬁlﬁﬂmmﬁmmmdami{uammnma’awé’amuﬁmwﬁﬁmﬁaolﬁ%gﬂLm'aLflu,
autotrophs L8 heterotrophs
n§u  autotrophs ﬁ‘@muLmdawﬁw’mﬁlﬁzgﬂﬁ‘mﬂu photoautotrophs b
WEIaNNASIDULAGINGIINU  WAT chemoautotrophs  lTansafiun3diduunasnasnn
LLUﬂﬁL%'ﬂluﬂajsJ chemoheterotrophic Lﬂum”umul,l,mﬁﬁ'ﬂmjﬂmyj DNULHAUAN A
NI IBINGILRZEIITINGT ﬁmﬁﬁ]zayﬂuﬂﬁimagmw?mu LALLATLTULEAIAIN
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Archaebacteria Autotrophic Chemoheterotrophic Eukaryotes
Eubacteria Eubacteria

Chemoautotrophs Photoautotrophs Gram positive Fungi

Methanogens Anoxygenic Endospore forming Higher fungi
photosynthesis rods and cocci

Thermoacidophiles | Purple and green Non spore forming Ascomycetes
photosynthetic rods
bacteria (Order
Rhodospirillales)

Chemoheterotrophs | Oxygenic Non spore forming Deuteromycetes
photosynthesis cocci (family

Micrococceae)

Halophiles Cyanobacteria Actinomycetes Basidiomycetes
(order and related
Cyanobacteriales) organisms

Prochlorophytes
(order

Prochlorales)

Lower fungi
(class

Phycomycetes

Chemoautotrophs
Nitrifying bacteria
(family

Nitrobacteraceae)

Rods and cocci
aerobic (family

Pseudomonadaceae)

Colorless sulfur

oxidizing bacteria

Facultative (family

Vibrionaceae)

Methane oxidizing
bacteria (family

Methylococcaceae)

Anaerobic (sulfur

reducing bacteria)
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A131971 4 (A2) N1IIANFNUUATILTENELA (Fenical and Jensen, 1993)

Archaebacteria Autotrophic Chemoheterotrophic Eukaryotes
Eubacteria Eubacteria
Halophiles Gliding bacteria

(order Cytophagales
and Beggiatoales)
Spirochaetes (order
Spirochaetales)
Spiral and curved
bacteria (family
Spirillaceae)
Budding, and/or
appendaged bacteria
Mycoplasma (class

Mollicutes

Ao A A % %] a a 6 [ 1 (%] ¥
mwmsmmmmaanmgawnssluamm“luuns:@lnauwm
1 ni 1 = = 1 d' (2 [ 1 [ [
It 90z NNIWI TNIANEENTAN e]‘nLmﬂvlm]’lﬂam’ﬂuwm:gﬂaumﬂu
aAa QFL o & & = g ' \ o a A e &
nelandgndlunmsdugasasuziSuasitonaladneg msmugaumumn%laam
Nz 10 Tihe ﬁLﬁu@hamamﬂumaagmuamLLauﬁﬂ"mﬂm Morocco WazaINang
° o o A o a5y A A o & &
ananalasls chloroform wahaunnaseugniduuuafiise 4 FUWUD UaztTan 5
o 6 a . AV v v & ' Y A o ¢
SEWUD lasnafla Agar disc method Hafl ba@e fNINYULIAIWUDUNGA 1 FIINUD
Aot 50% War 20% SIANIDGULITATILG  VIASLASINWA MANIIRNAFITIN
. ) , . L A= . o 4 o &
Hippospongia communis W Ircnia varaibilis MALINULASILALINWTIRINITNE LT
Candida tropicalis R, (Lﬁua’mwyufﬁﬁa amphotericin B IL8¢ nystatin) Twldie
g A A o A Ao & X \
wuafiisuuaziiaNTiadudly T99TaFaugnIguNTaN lagnswisn MIC 1@z
1a835n3 Broth dilution method kaz3% Two test media ( Rifai et al., 2004 )
F1891wieasanasinandssnauga mmsﬂﬁﬁ]mﬁ@aﬁﬁ’mﬁ;ﬁuﬂ%‘ﬁ A
% & @ < o v @ LA v o | @ v &
AWLTDIT RZRITATUNZLIY mlmmsﬂuwumﬂmmlmﬂm;dﬂ’mvl@ TauaunIngues
WUANLIY Ae Staphylococcus aureus ATCC 6538P, Bacillus subtilis ATCC 6633,
S. epidermidis ATCC 12228, Escherichia coli ATCC 25922 was Micrococcus luteus
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ATCC 9341 lasil chloramphenicol dusndiltlumdSouiisy srubasngudilaae
Candida albicans ATCC 10231, Saccharomyces cerevisiae ATCC 1600 (Monks et al.,
2002)
NNNIANHI28Y Tadesse et al. (2008) baAuwwuanIUsznaufuenlaan
o ¥ Y A X o & A A o
natdrmuazWastingsznstsznaumanhrinisndudanuaiiisynalsalulaiuas luawla
o A A A . A A a
laganaNsaduLUATLSELATNLINGS  Bacillus sp., Staphylococcus aureus TINNNT
A . @ o Aa a6 e arye . . =2
WELLNNUEIATUWIRUNTLNIN penicillin, vancomycin, chloramphenicol S RESIK)
polymyxin
AnnagIimsanaatnewadnin 7 sha annnzaludeassiitawsad Touati et al.
oA o o A o ai o & AaAa o ¢
(2007) wunlathasananuen ldnaseugnilunmsgugsuuafiisonalse 8 AUNUS
LLazL%aﬁfiaI‘iﬂaﬂ 6 muw”uf ﬂﬁﬂg’j’]msaﬁ'@mﬂ Agelas oroides Wz Axinella
damicornis 81313708V Pseudomonas aeruginosa W< Listeria monocytogenes Naan
gentamicin w'lUs Enterococcus faecalis #1%&N3INAINN Axinella damicornis R1N1TD
o & X a A ! I o & o . o &
gugTanuaTiSunalialens 8 FUNUTUATENIANAIN Agelas oroides EINNIALUE
d}‘ 1 % o 6
anralinlannananig
Galeno and Martinez (2006) mmiﬁﬂmqmmugauw%‘ﬁmaaﬂaammm 24 @gl
wutlaonasaunuiieuuafiiiurialin fia S. aureus ATCC 25923, E. coli ATCC 25922
WazLa Candida albican ATCC 10231 agnasisainwasinlaslsarrinazaaniuaneid
N fa methanol, chloroform 8% n-hexane lagldas Disc diffusion assay ﬂi'mg’j’l q19
o gda P~ a A e a o gaa a a o & A A
muwutnlgniduaduniduazd 3 mawugwﬂszammwlummummn‘nﬁg@ R
. . . o4 ¥
Leucetta aff. Florida, Clinachyrella kuekenthali W8s Svensea zeai TIWBIWIL1IRNY
4 L . . . s a a e X o o o :
wuf LD Topsentia ophiraphidites UszRnSanaasnmsgugsdunuairinazatanlale
Qs U & 4 v e L Qg: U 1
Msanaeiy lald methanol lunisanaazanunsasusivuaisownsNaulad &
. . oy ol ‘3 dql/ a A v
Ircinia strobilina 8U&83LD aLLUﬂmiﬂLLﬂWU’va@@
&% Aceret et al. (1998) WU1N Sinularia flexibilis \Julzn13ss8aunwLLLATITY
' Aa A P=1 o . .y i g A
wazaMINBUNAauUIIMAL uazlin13aiemIwan Sinulariolide Laz Flexibilide Aignansn
\ o A Aaa A A P2 ° & ° Aad o A '
doduialTinawnuINTI% Fesnusaisshuvidussuiuela I@mmﬁqu
fa819Lzm 3 wazihanusiianuds theanaansiaduazusnlile diterpenes uaznasay
qu, =) a U =)
qwﬁmuﬁgauﬂ%ﬂﬂmﬁ Disc assay method LLaﬂﬂj’ﬁ Tube dilution technique u3s
maaumwvﬁuiw‘hq@ﬁﬂ'uﬁ'ﬂL%avLé’ NANTANENANNNIFBIATWUINENTINAFINTD
v & X o o ) = o @
HUHITaWNTNLIN GG 2 mawmjﬁa Bacillus sp. W8z S. aureus T4 MNAMBUYINALEN

penicillin, chloramphenicol, vancomycin L8 polymixin
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WanwWagin (Sponga et al., 1999) Waz coelenterates (Blunt et al., 2004) Uaz®#INANITIN
% y-| > [ ] £ 6 J 1 d‘” =3 o v
gadlidnzgnaundsdandanlislominnniu laslidnamzdsmaunuiazsrily
Lﬁ@msquw”ufléf ANINBIUVBY Friedrich et al. (1999) NIWUIN NI 40% VBINIA
= & A by . A A A o P R o ! a
Fanmnluitaibavaswessin Aplysina aerophoba JunaniSuandgag aamvlﬂzgmmm
A A A & A ~ a A6 v o & A Aa A A
N7 LL‘U@mLmmmumawqmmugaumanalm"[m AIUUNLRAINNAN N IIAD 1T
; a a €d'd A:i U o o y-| % > A :Fsv d‘f 1
LW’]ZL&ﬂdﬁgﬂuﬂiﬁ‘ﬂ&lﬂ’]’]&lLﬂUQTQGﬂﬁJﬁGl’ﬂ&J&Iﬂ‘S:@ﬂR%%m WWONAFAURIONTAWLTAND
13a Lﬁaomﬂﬁmsﬁﬂm'«ﬁ’]mumnﬁﬁmmmmé’uw”ufmaamiagimﬁmaaqﬁuw%ﬁﬁu
) ‘A ) Y ' P 2 o AA Al o ¥
a@ﬂuum:@ﬂaumﬁumm W Insnudimsaassniuaniisen laanwasiuau
. A a 'Y A = & A A Aa
Antarctic TINFNMWLIARBUNTULTY  UFAIIIANUTIWIIDTBIWBIILASIUANISE DX
ANUAANUAIFAIWUIARBNGNI G IFBENRAINAATY  UALIINMTANHIANURANNRAE
22498uU381A87T 16S rDNA sequencing 538n13WL 0L uaz y-Proteobacteria (17.3 uaz
65.3%), CFB group 184 Bacteroidetes (10.7%) L8s Actinobacteria (6.7%) (Mangano et
al., 2008)
=3 A A (o 1 :’ o 6 a ¥ A .
msdnsuuafiiseluaiatnanesiin 4 mﬂwugﬁnﬂmaaﬂm fa Stelletta tenui,
Halichrondia, Dysidea avara W& Craniella australiensis 1agMIREIAULLEV D
168 RNA gene Ifinunanug utaya BLAST lduuafiiovisnuaflnay e
Proteobacteria, Bacteroidetes, Firmicutes Wwaz Actinobacteria (Li et al., 2005)
wannidimifnanunainansresniunidludietne  amie  nToei
%ol Uazdzn139 NNIIAaUARETITININZLALALLNTR WULTaT 256 mﬂw“uif aa
WENBANN LANENINT 24 8N8 u'luds Ascomycota, Zygomycota Wae Basidiomycota
wuATSe 181 @uWWE wanenw 41 &na B Bacillus, Ruegeria, Micrococcus,
Pseudovibrio W8z Staphylococcus (Menezes et al., 2010)
. . Y o . f,’ & AF
Gandhimathi et al. (2008) lavinmsuen Actinomycetes mﬂWaammLamﬁQ‘nﬁ
« & aa . y o & aa e
lunsgudagasuaiisouazsnalsale  lasaaunsadudiwuafiselens wnsuuInua:
WASNAL bAA Micrococcus luteus, Streptococcus haemolyticus, Klebsiella pneamoniae,

Proteus mirabilis, Enterococcus faecalis, Bacillus spp., Pseudomonas aeruginosa,
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Staphylococcus aureus E%’J%L‘f? a‘i’l‘ﬁmmiﬂ 5 Eqﬁ‘ivl,ﬁ'ﬁa Aspergillus fumigatus, Aspergillus
flavus W.8s Candida tropicalis

Ely et al. (2004) AQLEN WUATILIBLAZT MNF0tanedsin 7 THia uaz amee 2
5h0 Twwoumedimnziavasdsanaduds Lﬁaﬁummiﬁmﬁﬁm%‘ﬁ Tunsnasasii a3
ania Methanolic an&sdF5alunziamsniin LLamﬁ'ﬂﬂi‘mlumsﬁmqﬁuw%ﬁ"lﬁ%ﬁwﬁﬂ
wiaunnniie lag Sigmadocia carnosa LEAsAINTTNMSEUEIRNTY ueldanansa
U9 Fusarium sp. W& Echinogorgia vLaJﬁqw%B”usﬁumaﬁﬁm W@ Echninogorgia
reticulate JUE% Rhodotorula sp. 1o wdtesann  war E compecta mmsnﬁ’usﬁ
Fusarium sp. Wz Nocardia sp. o L% aﬁﬁqwﬁ'uéﬁl,mﬂﬁ \38f8 Haliclona cribricutis W&
Chrotella australiensis R14130 ﬂ"i.lfloi‘i Klebsiella sp. Wwae Vibrio cholerae ldaudrau

Anand et al. (2005) @@LRan WUANLIENZLA 75 muw"’ufﬁﬁﬂ’nmﬁmﬁaaﬁ'u
Waaﬁ’] 4 THe (Echinodict;l/um sp., Spongia sp., Sigmadocia fibulatus Was Mycale
mannarensis) Nl§anaers Tuticorin coast luuay 817 Mannar ta@nsNMSHAAENT
UfFaue AflwadudouuediSe 4 soWus fe Bacilus subtils, Escherichai coli, Vibrio
parahaemolyticus, V. harveyi waznalsadn 1 vl Ae Candida albicans laultid agar-
overlay WU 21 % vasuuafiSeiusnldmunsnaiieamsmsjfiue laofifansu
sussuuafiselugaaniviedanuinzaarfiavesuailisy  uaswuinuuafiGoas
viug sc3 fuszanFrwgslunisdudiefuniduaziatandulaldd  wasensiuldm
culture broth W&NAAL ethyl acetate URZINLENEINAL reverse phase HPLC
W3BNNUM fraction ﬁﬁﬁﬁ]miumiﬁuﬂ{muﬂﬁﬁ'ﬂga IINMIANBFUPIWINUIUAZRI I
negnvas SC3 wudnduunsuuan guuris ghatadle wdaudild wia catalase uas
oxidase INNNITIATIZA Phylogenetic lasmIiUIouAisuLazmMIaNeAaaLLURVR
16S rRNA gene WUINIEaUILaTAAA0AEINY Vibrio uss Bacillus 1323nns 95-99%
msﬁﬂma%iﬂmwsmuﬂ%anﬁ'mﬁ‘umﬁms’]:ﬁmﬂw"‘uijmammﬁﬁ'sﬁﬁmﬁmﬁm
Tasrunasiluununziadmdsfisansandaa s fiausle

Tumseauonuuefioanaiainsnaninannnaaudine findiouuaniandnm
qw%?ﬁmﬁ;ﬁuﬂ%ﬁ Fsmansndugadenalsald 5 SNUWUS e Escherichia  coli,
Staphylococcus lentus, Candida sp., Bacillus subtilis 8 Mycobacterium sp. WRIIN
AnwndeuIuauas 165 rDNA 2a9Banuaiiseludaodng liuenldzenguda o uaz
Y - Proteobacteria Lﬁ'aﬁﬂmmd@ﬁu Phylogenetic WU Y- Proteobacteria MEGHN

ény Vibrio sp. s Pseudoalteromonas sp. (Thiel and Imhoff, 2003)



16

a & o =< AAa A . da ¥ . - . A
anadalinmsAnmuuafiiunegniiveswassh  Petrosia ficiformis 49NNN3
uwenlagdtnsaaduuazitnistiluana wadsinghdausnldnsnue 57 sowuiuisld
a3k Aa Pseudoalteromonas sp., Flavobacter sp., Micrococcus sp., Bacillus sp.,
Corynebacterium, Actinomyces sp., Streptomyces sp., Vibrio sp., Aeromonas sp.,
Enterobacteriaceae \18¥13131A7=WUUL Random Amplified Polymophic DNA (RAPD)
! A P~ A A6 o & A i
wuhwmaelaloianiiondduadunid  lesneseuruisenalialuauie E faecalis,
. & s 'A 2
S. aureus, Micrococcus sp. T3 2 a’mwuijﬁumﬁ:ﬁl,mﬂvlﬂﬁa Rhodococcus sp. WRe
Pseudomonas sp. lasnns¥in 16S rRNA gene sequencing (Chelossi et al., 2004)
n3fAn®1Ve9 Wilson et al. (2009) wuiuuafisunnnziaiduunasiganlddqe
mimuﬁ;auw%ﬁ mﬂmwvﬁmﬂv\mwaofgauﬂ%'fﬂm:uuunﬁmammmﬁmﬂmwu
' = o Aa A6 A IR o A A AR & o ' o
mmwzmmsmufgaummmlmlmuwﬂ@ I@mLmﬂwL‘smﬂﬂmuummagluma
A A a & ) & & 4 a & @ ° a
NLA sﬁaLmﬂﬂmemm:mﬂwuha@LLa:wuwﬂﬁaQuﬂﬂamiwmmmuﬂumsmsaﬂjw
nmsfnmansuzanuamEInlunIeiyseslszmnniuniduuiuiinza ivuia
a A 6 = a (% a a6 QQ: 1
Talkd UrsinaaaaianiouasnagauianTinyaIanIiwIAunIguunLdn 47% Tu 104
o , A A A . A A A6 ' ° R @
laloian vasaradsuuafitissaInnanuenaINisagand MaN1Insuun landseau
Iiw ldd35 165 rRNA gene vmiziimsnasaumsduadiunid 104 laloan wuidl
AA A a % A A6 A Aa o o v A o
wuafliSefindamsdugaunid 10 laloian uazd 8 laloian Ndanuduwuslndifoniu
Aa v o v A o A Ao & a & %
lag 8 lolmanndenusunuslinalfssnulgnidudinaaiyveadaivanalasns
duginudaslfaslandanudutunldtasnii 6.6%viv uaziladnmsiiavesluans
289R1TIULILAZNNIANEN Polarity extractions maamiﬁmﬁgﬁuw%ﬁmm%a 8 lalaian
' o A <& < o & i A ' o
wmﬂm‘smugauﬂ%‘ﬁuuﬁmqma:gﬂzmm"l,@ﬂm Proteinase K TILRAIINRITANY
a a6 a = g = & Ao A o
'cgaumﬂLﬁuawsﬂizﬂauwuniﬂsmu I@]Uﬂﬂiﬂﬂ]ﬂ’]%Lﬁ%ﬂ’]iﬂﬂH’]ﬂidLLiﬂYl&Iﬂ’]imawﬂaﬂa
32WIn4 phylogeny Ja4uuAlizENguIMEAaNUAINUNMINT AT TEUIRUNT
[ A a a {ni a nq: d‘f a A d' ] dql/ .
msﬂmaaﬂgaummmmmﬂumwjaLmeimﬂaIﬁmLawﬁaﬁ Aspergillus sp.
A g { v L= &~ { a W
F33  uay F36 aailui@asnnuonlaannatsndulian lasfiunuiduvad 3¢.03.
WWIANBHAL  WIHINIAT (Phongpaichit et al., 2006) mﬂﬁ;a%ﬁﬂm AUANLNENT
a s a Pz ] . g { . v Aa
UANINENRURIVAUATUNS  TIANAIN Aspergillus sp. F33 anatduitanfnaliinalsale
ARUIRY NNITANENVAIFDNURITUUATNNUINTNENNINNNGE TN8EINzIawazIane
- L= = v U dl a s s o +~ = Qs ~ n:i a
la% 39ndaniia ladmsaunulsaniianudzmssnaznatinn lasdsganuwnatsmia
150 ﬂ”@iutmuummgmﬁui@-uﬂ%ﬂﬂLLa:memagmLLamLLauﬁﬂ (nziauasutdeon) 1w
Tsauauda (white band disease) WOUN (black band disease) LOURHIANA (brown

k3 09: 1 A 3 ¥ ) &
band disease) l3AnINHININIAANNTaULATISHLAZITEIN La8LanzIn Aspergillus T
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Tnlszinealngiaslaimsduwnuinouiniziiawlanaisdnan  vinlvnadswinnasiule
¥ Fantasy Reef \Fuwigldann Wadasd wa 2549  lawudemssanalng
(Diploastrea heliopora) NuwIUzMIscuazinaanvasmenT vy iaaialsauoud
o £ o A { Aa {o & ' o

P178ne8 ﬁmmﬂmmmﬂ@Lmﬂﬁgauw%‘ﬁﬁmmmwa@msﬁwﬂ\‘mﬂaEaiunaﬂamuaz
Uen13aAanihler ﬁm%zﬁﬂﬂg’(m‘sﬂszqﬂﬂﬂﬁiuamm

[ 6 a o
andszaiAvaInIIIvY

o . & Aa A4A Y a A e o o A @ @

1. ﬂ@memmmmﬂwmemﬂtﬁmmgaummLL:m"l@mnam“l,wumz@ﬂaumﬂumm
=< A a Y X & > ¥y X & Aa Aa Y
2. AnwdssEnTnwvesiidediauazrsanaaniifedTavasiuaNisandgnoean

a A 6
RUNT
3. %A1 MIC, MBC 8y MFC 28481IRNANLEN be

sAannarninazlasy

o a A eaaA e & a A 6 =& ° ) o o
AausnadwnIgnlignidudsaduns nalsn sma’lﬁmzu’lvl,ﬂgmiﬂuwua’ﬁmu
a A6 a 1 v
Qaummu@lm"l,@
YaULWANIIIVY
o & A A o ' o A [ o = ' o
ﬂmmnmatmﬂmﬂmﬂ@’samaa@ﬂuuns:@ﬂaumﬂumm FIn1a3192 e

A a A o~ v & a A 6 Y X
wuansanltlunImaszay 500 lalsan Lwamaaummumﬁ;aumﬂﬂakﬂmmmmm

a

g v & . X a { s
LDOLAZENIRNAREIL TINNIAIAT MIC, MBC ez MFC uaztsdriauasuuafiisanignd

% a A 6
muqaumaﬂakﬂ



UNN 2
%) ' Aa g
'Jﬂ@]a qﬂnimuamﬁms‘nmaaa

2.1 7d0)

2.1.1 @28819

4 o 1 % 1 o % | & (% 1
A19191 5 mamaam'ﬂwﬁns:gnauwaa‘lumm Lag 0 INNLNUA0819

v A & A o \ o A 9 =
AL FhAA8E4 IUIN FONUALAL Haytazilunaiiy
A18e19 128879
MGHEGE PIRIAATI AULEILY
9 Paramuricea sp. 3 (b1, LR8N,
WOAINEH iz, oelng,
o 6
2551 Uznisidauninu IMEANd,
Dendronephthya sp. 3 AWNIUDY)
Q 4 > Q€ Q
24 Aatlenn 819138ANAa e Uainad
WO@IN8w, | Paramuricea sp. 2 wlanszd AMAITITIINN
% ) ' .28 [ 2 [
3 TN dermSaned (AL RTAW) AULANLNANTAS
2551 Platygyra sp. 1 NANINLIRURIVANUATUNT
nadem 2
9 WINAY Paramuricea sp. WAIAFYN LBIRUNN
2551 WashFua9 (mzanlvg) | sofiwnzidgesa i
Halichondria sp. 1 "5'\1%’3'@1&@&
1 FIRAY Nadann 3 WAIAFYN LTABIN
2552 Paramuricea sp. iz lwn)) IS POTIRE etV atial AN
WAIARQA
Nadann 6
26 @anau Paramuricea sp.
A o € A
2552 Wadthuanuen 3 wIniaiie AMITIAL T3A
. : wnITnsUsensd Juanns
Aplysina sp. (8131 VN) el
6Aa o %
< ARTIVBURZNAIWILTZU
Uem 3N 1 u B
(=3
PIUNINLAG
Acropora spp. U
= 1
LNI BN 1
Lepas anatifera
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2.1.2 9awn3gnasay

2.1.2.1 LmﬂﬁL’%fﬂﬁuﬂﬂlﬁ'%’lﬂé’ﬂ'sﬂwaafsawmmamwmuﬂ%uﬂ{

ldsuanuaylazian a. a3, 1mnInk waizna 1109aTIINe
AANINMENT  NWANERURIVAIUATUNT

1. Vibrio parahaemolyticus PSU 1681

2. Escherichia coli PSU 95

3. Staphylococcus aureus PSU 106

4. Salmonella Typhimurium PSU 101

2.1.2.2 uuaiitsgnalsa
ldsuanuaylazian se. a3. anuad 1AMy MAgaTinm
AANENAENT AP INDIRUFITVAIBAIUNS
1. Staphylococcus aureus ATCC 29213
. Methicillin-resistant Staphylococcus aureus NPRC 001R
. Methicillin-resistant Staphylococcus aureus NPRC 002R
. Methicillin-resistant Staphylococcus aureus NPRC 003R
. Methicillin-resistant Staphylococcus aureus NPRC 004R
. Acinetobacter baumannii AB 045

. Pseudomonas aeruginosa PA 3

0o N OO O B~ W DN

. Pseudomonas aeruginosa PA 8
9. Pseudomonas aeruginosa PA 10

10. Pseudomonas aeruginosa PA 14

2.1.2.3 upafisanalsasanuannsgin

ldsuanuaganzianniesl juanseafiineinaadiing asinmmaad
WANINRDRITANUATUNT

1. Bacillus subtilis

2. Pseudomonas aeruginosa ATCC 27853

3. Staphylococcus aureus ATCC 25923
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2.1.2.4 sngnlaannademiilinlsa

ldsuanuaganzian se. a3 aanwal wElnias Magadainm
AMASINENFAIFAT NAINLRLFIVRUATUNS

1. Aspergillus sp. F33

2. Aspergillus sp. F36

2.1.2.5 snalsaiy
Vl@ﬁ'ﬁ_lﬂ’;'maw,m’]:ﬁﬁ]’m €. 99. qnmdﬁ ’Jsgeﬁqm?}'ﬂ mﬂﬁga%’ﬁﬂm
AANENAAAT WP INDIRUFIVAIBAIWNS
1. Sclerotium rolfsii
. Pythium aphanidermatum
. Magnaporthe grisea
. Phytophthora palmivora
. Phytophthora botryosa
. Ganoderma lucidum

. Rigidoporus microporus

0 N O O b~ WDN

. Rhizoctonia solani

2.1.2.6 §1%A91Y

Microcystis aeruginosa TISTR 8305

2.1.3 @5LAd

&£ &
1. @1WILaYILBd (NANWIN N)

Artificial sea water agar (ASWA)
Artificial sea water broth (ASWB)
- Luria Bertani broth (LB)

- Mueller-Hinton agar (MHA)

- Mueller-Hinton broth (MHB)

- Potato dextrose agar (PDA)
- Sabouraud dextrose broth (SDB)
- Tryptic soy agar (TSA)



¥ a a ¢
2. El'](?l’l%i}‘a%ﬂiﬂ (MAaNwIN N)
- Amphotericin B

- Chloramphenicol

3. @1sednall (Maewwn n)
d
- Crystal violet

- lodine
- Safranin

- Resazurin

AIMIazany
- Ethyl acetate
- Hexane
- Methanol

- Methanol:chloroform (1:1)

fsaiian 9
- 70% ez 95% (Ethyl alcohol)
- 20% Glycerol
- 1% Tween-80
- Artificial Sea Water (ASW)
- Sterile normal saline solution (0.85% NaCl)

- Sodium sulfate anhydrous (Na,SO,)

2.1.4 ainvolb
- WAL (Petri dish)
- &laq (Slide)
- Waaestida (Pasteur pipette)
- Tida (Pipette) 2419 1, 5 Laz 10 JaRA6T
- ﬂﬁad’gaﬂi‘iﬂﬁ ( Microscope)

- nIILNg (scissor)



- NaRANANDY (Test tube) 13 X 100 UARLUAT LAz 16 X 100 JaRLUAT
- @zLiBaueaanadas (Bunsen burner)

- UnAy (Forceps)

- gjf‘]_im%a (Incubator)

-ééu%fn%é(Hotakoven)

- Lﬂ%"aamuquqmwnuﬁ (Water bath)

- yafaitesinge (Autoclave)

- ududa (Needle)

- vhadieiia (Loop)

- wrisuAalde9a (Spreader)

- 920¢LNAY7 (duran bottle) VW@ 250, 500 WAz 1000 TaRLNAT
- 1038970 pH (pH meter)

- Eppendorf

- Tips

- Foil

- Cylinder

- Mortar

- Vortex

- Vernier caliper

- Hot plate

22
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2.2 25MInaaa
2.2.1 MsugniBauuaii3anaIasng

Auseghonatm Usmss Wearinuasinges 1@1%qaﬁu53aﬁnmLau'%nmﬁl,ﬁu
ety Jathngedineny ﬁwqa@ﬁazml,l,ﬂuﬂszﬁﬂf:’]uﬂa snauwasl fuinaiia
nagaunely 24 v

AaA8LY 1 g 819628 70% alcohol Uz sterile artificial  seawater (ASW)
(08 atindnsdan ASW 1iiesasinaden) uadisasnuasnlazise inlinsisa
319678375 tenfold dilution 1w ASW 153103 9 mL vimsidesnsda’llands 107 99
frogennnuses 107 10°, 107 Y5uas 0.1 mL spread a9U% ASW agar lag¥in
ANNLEaa9aE 3 plates Wnlddaf 30 °C Wuisnadheton 3 3 aadenlalafiiuanens
i o ToaIna1un  restreak Uu ASW  agar i lldlaladiiien 9 iinunafise

=) =) = U { o s o Q‘q/ a 1
Uiﬁ!ﬂﬁiu ASW agar slant 1iu'li7 4 °C dmivih lunaseugnidugdunidealy

¥ v
=~

Y q? a a6 A v Y-
222 ms‘nﬂaaumwmmsﬂumwummaqaumﬂLuaamufﬂﬂaﬁ agar well
diffusion (Lorian, 1996)
= a A P o & dy a S 6
2.2.21 msmmmmﬂ‘nLsﬂL'waﬂﬂaaumwmmm‘[umwummaqaumﬂ
dm a A tﬂl v Aa n€ £ [ 1 >3 + L 2‘ =
LamLmﬂ*ﬂL‘mmmn"l,@mqml,lmmnmamaﬂaﬂom Uen13d Wasthuazinies
UBINT ASW agar Linfigaannil 30 °C Liluiaan 48 alus wudalu ASW agar anisu
v @ ¥ v 8
anudntusetalild 0.5 McFarland (1.5x10° CFU/mL) lu NSS (0.85 % NaCl) @@
10 0.3 mL fedlu ASW broth 3 mL tulu shaker A1wI52 120 rpm Namanndl 30 °C

e 48 $2lus

2.2.2.2 MINAFBUANBAWIED T

2.2.2.2.1 Ma@3sadaNd MU TMAFaL

\ae19 Aspergillus sp. F33, F36 Uuen#15 PDA ﬂwﬁqmwgﬁ 30 °C iuian 3
weldiasyiansrnmesesuriudeuuafiioiuenldanaragne

2.2.2.2.2 N5LA38H spore suspension

IS dudeitos W spore Mfiltluminasau dlu 1% Tween-80 U5unas 9 mL
wehlAidnnues  vortex aa spore suspension 1UIWIAT 0.1 mL  RUARIUW
Haemacytometer Huatasm whandwin laoldgas 4B x 10° cells (loy B Aas1win
glasafinulaly 5 sesnutuudvisdis 5) dwnlile 10" alasda 1% Tween-80
U3u1e7 1 mL
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2.2.2.2.3 NagoUgNIEWIEaI

ﬂ@ﬁﬂﬂf}ﬂ%?]’liﬂﬂiﬁlﬁ’;ﬂ%% agar well diffusion I@Uﬂ’]ig}@ spore suspension 31N
79 2.2.2.2.2 0.1 mL NRNAL soft agar 4 mL (7MAN®IN N) azle spore suspension ﬁlﬁ
AMITNTY 10° sUasde soft agar 4 mL W82 overlay UL ASW agar (20 mL ASW
agar/plate) ﬁé‘aﬁnﬂﬁ?wquu ASW agar e Pasteur pipette fisiniaudalasls
R IVRIELN pasteur pipette ﬂ@aa"LﬂIuLf:a ASW agar ﬁ’]LLﬁJﬂﬁL‘%‘UﬁLmﬂvlmuiTa 2221
fapsli ASW broth U531@5 80 L Weaa LU Uufl 30 °c ilwaan 3 3 udaia

inhibition zone a8 Vernier caliper

A{ U
2.2.2.3 MINAFUYNDMWBLBaLLATILSE
U
2.2.2.31 mMItassaisanuaiitsanalsa
WuuafisonalsalassunaIrns TSA anwdu V. parahaemolyticus PSU 1681 14

LREIUW TSA +1% NaCl LLUﬂﬁL%'ﬂﬁmstisJﬁqm%Qﬁ 35 °C 1iuaan 24 1lad

2.2.2.3.2 mswmaaquééﬁmmﬂﬁﬁﬂﬁaﬁﬂ

nagaUNEMIEUSIea85E agar well diffusion Usanudutuasdalila 0.5
McFarland (1.5x108 CFU/mL) lu NSS gm‘%ﬂﬂ%ﬂ’]@i 0.1 mL W&UNL soft agar 4 mL
[gnean Vortex Widhiwasldidanialsannududs 10”7 CFUML uf overlay Yiuum
ASW agar (20 ml ASW agar/plate) %ﬁdﬁ]’lﬂﬁ%ﬁ’]z%gy ASW agar @28 Pasteur pipette
faingaudlagldsurineaas Pasteur pipette naasliluita ASW agar suuaiii3ed
won’leluda 2.2.2.1 Adeslu ASW broth 1513 80 pL noaalunga Uuf 30 °C il

L3801 24 31309 LA2I@ inhibition zone 1@ Vernier caliper

2.2.3 m‘mﬂaauﬂizaﬂ%mwm‘sﬁuEﬂqauﬂ%fsfmaa P0915 cell suspension 31NN13
Uafiszaziiaiang 9

nIL@3ua P0915 cell suspension thlalail P0915 any 48 ww. Ysuanuidutu
2091501R1d 05 MoFarland (1.5x10° CFU/mL) Tu NS gaidia P0915 10 mL lalu
811113 ASW broth U331@3 100 mL silu orbital shaker ﬁqmmgﬁ 30 °C 120 rpm Ay
cell suspension Talusil 48, 72, 96, 120 LAelUnaseumads 2.2.2 @”@Lqugﬁﬁ 1
(ManuwIn 2.) (@wnaialasls One Way ANOVA aasldsunsy SPSS 15 &3y
Windows)
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2.2.4 ms‘nﬂaauﬂszaﬂ%mwmiﬁuz‘ﬁaqﬁuw%ﬁwaa P0915 cell free supernatant

MI@38N P0915 cell free supernatant ¥inlalail P0915 ﬁﬁmq 48 7. Usuany
iTusoadalile 0.5 McFarland (1.5x10° CFU/mL) 1 NSS gm%a 10 mL laluamns
ASW broth 1/311@15 100 mL vl orbital shaker gasnad 30 °C 120 rpm 1luiIan 48
h3. W1 cell suspension @ﬂmﬂamﬁméﬂ:@Uﬁﬁﬂﬁiﬁ&guL%%Udﬁﬂ’J’le%’J 10,000 rpm
gannd 4 °C 1uiian 30 wafl gy supernatant MNIBIHIUNIZANBNTEITUG
0.45 lulasiuas 41 cell free supernatant lUnezeuauda 2.2.2 é’auwunﬂﬁﬁ 2
(NMANWIN 2.)

a

2.2.4.1 miﬂﬂaauﬂ‘szaﬂ%mwmiﬁ'uzﬁqauw%s‘fwaa P0915 cell free
supernatant N

MILa3ey cell free supernatant #i1laladh P0915 ﬁﬁmq 48 wa. UsUANUTUTY
2091501R1 0.5 McFarland (1.5x10° CFU/ML) Tu NSS gaia 10 mL Telua1ms ASw
broth 1/3a1A3 100 mL 1ulw orbital shaker figasndl 30 °C 120 rpm 1uiamn 48 Ta.
#1 P0915 cell suspension @ﬂmzﬂaummﬂ@slﬁ'm'lsmgw,ﬁmﬁmmﬁa 10,000 rpm
gunnd 4 °C iwiam 30 Wil ihamidu supernatant MNIBIHIWNIZANHNTOITIG
0.45 laulasiuas 0 cell free supernatant avnldidutudulasnisvin Freeze drying

Lfiavl,ﬁ' Freeze dried cell free supernatant 82aN8A18814 Freeze dried cell free
supernatant @28 100% dimethyl sulfoxide (DMSO) U3u1@3 1 mL dusinaudeaen
\Folsit/SanasaTy 10 mL GasIazans Freeze dried cell free supernatant AANNLTNTH
i‘fmﬂu 10 ¥ AMNONNLUTUVBI cell free supernatant %1 Freeze dried cell free

supernatant NazaN8ua? lWNagauaata 2.2.2 @”JLLNuQﬁﬁ 3 (MANWIN 2.)

2.2.5 MInagaulszansmwvasasannINEanuaiisy

2.2.5.1 nswa3axlalaian P0915 nawann

2.2.5.1.1 n1L@38y Cell free supernatant Twn19911 Freeze drying

lalaih P0915 ﬁﬁmq 48 Tv. YsuenuduTusesdalild 0.5 McFarland
(1.5x10° CFU/mL) 1 NSS @Jw’f?a 10 mL l&lu@191s ASW broth YSunas 100 mL vinlu
orbital shaker ﬁ'qmvmuﬁ 30 °C 120 rpm Wwtaan 48 T, 1 P0915 cell suspension
@nmﬂams}jaﬂ@mﬁwmsm;um%aﬁmmL%’s 10,000 rpm amwnd 4 °c uan 30
wifi duiidu supernatant ynIaaRwNIzANENIEIWIA 045 lulaTwas i cell

o v o o & o .
free supernatant Wv AT ntuulasnsvin Freeze drying
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2.2.5.1.2 mMIL@38H cell suspension T1wn19911 Freeze drying

ilalalh P0915 ‘ﬁ'ﬁmq 48 7y, Ysuenudutuvendalild 0.5 McFarland
(1.5x10° CFU/mL) 114 NSS @@L‘%Da 10 mL l&lu21915 ASW broth YSunas 100 mL vinlu
orbital shaker ‘ﬁqm‘t’mﬂﬁ 30 °C 120 rpm tJutIa1 48 ww. 111 cell suspension YN bR

v v J o .
WUTHINlasN1I¥in Freeze drying

2.2.5.1.3 N3L1@38 cell suspension La&NAENS

lalaih P0915 ﬁ'ﬁmq 48 7w, Usuanututuvendolild 05 McFarland
(1.5x10° CFU/mL) 1 NSS @Jw’f?a 20 mL l&lua1m1s ASW broth U3u1as 200 mL dalu
orbital shaker ﬁqm%gﬁ 30 °C 120 rpm Huian 48 wu. i ldanamaairinazane

lagasalaslaininuns Freeze drying

2.2.5.1.4 nM15LA388 whole cell pellets tiaanA&13

lalaflt P0915 ‘ﬁ'ﬁmq 48 7w, Usuanudutuveadelile 05 McFarland
(1.5x10° CFU/mL) 114 NSS gm%a 10 mL l&lu21915 ASW broth dSaunas 100 mL vinlu
orbital shaker ﬁqmwnﬂﬁ 30 °C 120 rom Julaan 48 wu. 11 P0915 cell suspension
mnmﬂamﬁmsﬂ@Uﬁwmsmgw,ﬁf'imﬁmmﬁa 10,000 rpm amwnnd 4 °c uan 30
wift mdmidu  supematant 1 ﬁﬂdmmamzﬂamsﬁa§%§'amqmﬂfjmﬁuvliiﬁaﬁﬂvlﬂ
snasnsasngniae

NRINNANT¥N Freeze drying MMa1TRUI00NAEARY  TI% WaIanuin Freeze
dried cell free supernatant, Freeze dried cell suspension, cell suspension L&z whole cell

pellets N¥INNIENAGLE Ethyl Acetate aNTuaauadda buf

2.2.5.2 NMIENA&E1IA10819728 Ethyl Acetate (EtOAc) AaLlasniaInIsuas

Al- Zereini (2006)

11 Freeze dried cell free supernatant %38 Freeze dried cell suspension %38 cell
suspension W38 whole cell pellets AYN3anasas EtOAC swAd AsIfinits i
#@819 200 mL (mndrasnaduvesndslitisaetean 5 g wantutiinaw 200 mL) la
NUFNAENT LGN EtOAc 100 mL Jaenyig aaensig [ wgiua1aa1anIig awnin
ussanluneazivdatonas witunmelituands selwiny EtOAc uondueanannniu
Darhnelugiumiiasnuazindin EtOAc aannnsthnnse [iudw EtOAc dwd 1 1

PFIRINVIN RN TILFINIIRNAATINGDS LAY EtOAC 100 mL LaINLTWALINUATILIA
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luguwsinean mam EtOAc §ud 2 iUl msanaasfiany shamwinunldnsn 16w
EtOAc 100 mL ufvinigwdennuasifviauazaas lusumduinean 1n EtOAc dawit
3AulY

durinnauaslulunsinanayszanm 100 mL $1 EtOAC M9 3 §WuNTINAwH
wdunlanssara vmswtagnetneds ufrsalwdininuazdin EtOAc uondunis lu
§autinaan n EtOAc iu'lY

\@u sodium sulfate anhydrous (Na,SO,) aavLﬂLﬁaLmﬁ’]ﬁﬂuagaaﬂ lagLfuiias
Hoaudwtugn9he Taudana i Na,SO, 3uiiunan nyadien Na,SO, aan lauly
ns8nTed AdtwnseadudafiiumIs1ie organic solvent uda 1dw EtOAC 7
n389 Na,SO,  aanuadluvinmsszine EtOAc aanﬁ'qmﬁgﬁ 30 °C @181a389
Evaporator

AZANURIIINAINYIATEALENTALE EtOAC induaad EtOAc thulduiauni v
M332uA EtOAC Mlfazansann Lﬁumiﬁmﬁaagﬂmm"ﬁﬁ 4°C (LLN%Qﬁ“ﬁI 4)

ATANBETANANNULATIIS 628 100% dimethyl sulfoxide (DMSO) l#laainu
W% 100 mg/mL §sSuLAULdn stock solution L&L389719628 DMSO luaasnaiw 1:10

o & o o { [ Ao & v
‘Viﬂx‘]il']ﬂ%%%”lﬁﬁiﬁﬂﬂﬁﬁﬂ@vl@ﬂﬂﬂ@ﬁaﬂﬂﬂﬁﬂu 3NNTD 2.2.2

2.2.5.3 N1511A1 MIC, MBC wag MFC (aawladld broth micro-dilution 210

CLSI M38-A(2002),M7-A8 (2009)) §37

AZANERNIANA ethyl acetate 628 100% dimethyl sulfoxide (DMSO) l#laaanu
\INT% 100 mg/mL §nTuLAiudu stock solution @@ 10% DMSO 13u1as 20 uL asldlu
NNaNUad 96 well plate %é’ammfug@mmﬁmldﬂquLLsn UF01a3 20 pL ﬁaﬁu%qmmn
arflanududwdu 1,024 pgimL FnsiseansluiSes 9azle 10 anudutu atlutng
55W319 0.25-1,024 pg/mL lasvinanudutuas 3 41 1diu SDB 150103 80 uL a9ldlu
NNAQA %5&%’m1fm§&1 spore suspension maot%asw (2.2.2.2.2) (spore ﬁwauﬁ’umms
sDB lusaman 1:10) U5u103 100 uL a9lu 96 well plate 11 sn3aria cell suspension
WazeIMIT SDB ludnadn I@Uﬁ‘g@mqu negative control ﬁ'lﬁ&l spore suspension nu
919117 SDB lLaz positive control L3 amphotericin B L8z spore suspension maw‘f}rmﬁ
(LLNuﬂﬁ‘Yd}I 5) ﬂwﬁqmwgﬁ 25 °C 1Jwan 3 7% ¥in3enudn MIC nsauen MIC aziéin
& 0.18% resazurin 153103 10 pL wlavivlUua 68 7. afl 25°C sie'ly 4 7w, uarsn
Wa laotnd resazurin nanotduFTNN-UULEY waasirfimaeSyueadannelsa wind

. e adA a A d? a 1 1 1 a a dq' 1 o A
resazurin GNAFAILANAND FUILIU-UI LLﬁ@]G’JWVLN&IﬂWSLﬁ]iE]JVL@IUI@]“IIQGL"HE]TTE]I?@ m%quw
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a

913U streak U813 PDA udrdufiganndl 25 °Cidwian 3 i thadud
MFC
~ AA & o L oA o A ° o & A A

NMINARDUONTIBULANITIATNITWALINKAD  asenaniiaLuaisaun
AzaNEY dimethyl sulfoxide (DMSO) M laaatduds 100 mg/mL dwsuiiuLin
stock solution @@ 10% DMSO 131193 20 L ao"lﬂlunn%qmaa 96 well plate ¥8391N
ﬁfu@@msaﬁ'ﬂidmuLLimJ'%mm 20 pL eanunguusnazianuntuie 1,024 pg/ml
matensldizesgazld 10 anudutu agluziezniig 0.25-1,024 pg/mL lasvi
AMNLTNTUAE 3 1 LGN MHB U3unas 80 pL aa"[ﬂlunﬂ%aqm WRINHWLAN bacterial
suspension (2.2.2.2.2) (bacterial suspension NWENALBINT MHB luaan&in 1:10)
USH1@3 100 pL adlu 96 well plate N1 a13&N@ cell suspension Laza 113 MHB lu
TG I@ﬂﬁ"g@ﬂ’mqu negative control L@y bacterial suspension NUaI%13T MHB L&
positive control L@3 chloramphenicol W&z bacterial suspension (LLNuQﬁﬁ 5)  Uun
qmvmuﬁ 35 °C 1A 24 TlNd msenudn MIC m3enudn MIC a:L@NE 0.18%
resazurin US31@3 10 pL tlounlUudn 20 ou. Uun 35 °C darduiian 4 Talud walen

v A . a & oA A & A
W lapd resazurin naoiduTan-uudu usashidnseiyreneralin wind

. v AA a = A g/ a [l 1 1 a a 2( 1 o ai
resazurin H3iiFAAANAR FTu-49 weashldiimaetydulavasdanialsa dngud
Jhduan streak LW TSA  usduiigannil 35 °C a0 24 THlud Wi uan
MBC
141 : http://www.ncbi.nim.nih.gov, arch 1,2010, ( #3147, 2550)

2.2.6 N138ULIIINalsaNT a9 P0915 cell suspension

Usuanudutuvasuuaisendasmineseulild 05 McFarland  (1.5x10°
CFU/mL) T NSS gatBia 1 mL Assli ASW broth 10 mL 1ilu shaker A21a157 120
rpm ﬁqm%gﬁ 30 °C 1w 48 Falug

ltwnaaastite (Pasture pipette) l9NTRRULKEIWNS PDA plate Waunits da
WWulgT9uue1w1s PDA plate  bsdnuwesinutnaliiszesving 3 aw. woe  cell
suspension 81t 48 Falag USanas 80 pL adlulunga inluyud gunnd 25 °C 1w

L1381 3-7 2% 2@ inhibition zone
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2.2.7 msnagaulsEansnnaasnssuss M. aeruginosa TISTR 8305 283 P0915
cell suspension lag35 microdilution method AALaINI1IINISVAY
Kim et al. (2009)
Wide P0915 UsuanuuTusandalile 0.5 McFarland (1.5x10° CFU/ML) lu
NSS g]ﬂl,%a 1 mL 1809l% ASW broth 10 mL  vUalu shaker a213157 120 rpm 9
gunnd 30 C luiian 48 il
Mnsdsuanutute P0915 cell suspension 1wléd 0.5 McFarland (1.5x108
CFU/ML) vihmstsaans Wld5ananda 10'-10° CFU/mL gm%?aslaslu 96 well plate
U311@3 100 pL downga & M. aeruginosa TISTR 8305 (ANNAW LI 2.8x10° cells/mL)
adlulunguaz 100 pL Ualud 9duseaing ﬁqmimuﬁ 30 °C 1w 3 1% ¥ty

i TaREMINEnGeaLaIn Haemacytometer

2.2.8 MInagaUlsEANEANUBINITUES M. aeruginosa TISTR 8305 284 @138&NA
ethyl acetate P0915 cell suspension Tag35 microdilution method
138919RIIANG ethyl acetate P0915 cell suspension 1w 96 well plate Tlaaanu
windugarheiin 500, 1,500, 2,500, 3,500, 4,500 pg/mL danau (LdaznguiianIane
U53103 100 pL) 18 M. aeruginosa TISTR 8305 (AN 2.8x10° cells/mL) a9l
lunauaz 100 L valuil 9Tussaing ﬁqm%gﬁ 30 °C fwan 3 1% mIvueas

M. aeruginosa TISTR 8305 filwdaatjd10 Haemacytometer

2.2.9 m‘smnaaumstﬂﬁﬂuLLﬂaowaaiﬁﬂﬂTuLtuﬂﬁL%ﬂmsl‘léfné’faoqaﬂﬁﬁﬁuuu
&09N310 (Scanning Electron Microscope (SEM))
Isvnsssdanaloanluuuafisoiiansaseumadasuulai guﬁm'%imﬁa
Sneneaas wrIngspssrauaswng  nmsmeseulaginies Scanning Electron
Microscope, JSM-5800 LV, JEOL, JAPAN AFnmsnasay 819830u35Uf1Ru e
WI-RES-SEM5800-001 kay WI-RES-SEM-001 laglsrinasweng x 1,500, x 8,000,
x 25,000
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2.2.10 MINAFAUAMNNEINIID IwN1IRAALan lgsivaslalaian P0915 Tag
API ZYM Kit (by Biomerieux)
o kg & oA a o
rmudsade lalaian P0915 UueM1T ASW agar Lianfigaannil 30 °C 1w
nan 48 wu.  shlaloian P0915 @3naL@3ey suspension b NSS USanas 2 mL
[y ' 9 9 ° %
Isifianutu 5-6 McFarland (4.8x10° - 9.6 x10° CFU/mL) in13 label a9umwuauMiiy
e @uhnaulunguresmia 5 mL ienaNT wnzununaseuawleyd udazd
28N31 MUDUNARaULAW M lwnaadly wilalaan P0915 MieIun|y umaﬂﬂu%qu
vuununazeulawlol nawaz 65 pL wasanianlaloan P0915 ud Jarhana du 71
37 °C 1ulaa 4-4.5 T, RAINNUUATUANAIN UFD BEA ZYM A HRNAZ 1 WEA Waz
zZYM B nauazr 1 noa adldluudaznauunununesenionls sefdasuatetes 5
=) (2 (% p.i A 1 ] a 6 2
win nelduas dNatduwuINIzU UuEaE9nNITINULATRAYDIL D L3 AL
A A A A [ \ a ~ [ ~ ad
svazidswdulidfdefisuiunguaiugu dunalaswIoufisunuunud wwunin 6

(MANWIN T.)

a ¢a o

2.2.11 m‘sa.iaéjﬁmmaag%unsmamuﬂn‘lﬁma?j'ﬂuLaqa
msﬂo%ﬁﬁmaaumﬁﬁyﬁﬁqwﬁ%ﬁuqﬁm%ﬁ lapmyTianzinedaluana
(16 rDNA analysis) a24&813 1500 LUR primers ‘ﬁi‘ﬁ'ﬁa 20F (5-GAG TTT GAT CCT
GGC TCA G-3', positions 9-27 on 16S rDNA by the E. coli numbering system; Brosius
et al., 1981) L8z 1500R (5-GTT ACC TTG TTA CGA CTT-3’, position 1509-1492 on
16S rDNA by the E. coli numbering system; Brosius et al., 1981) I@Udmmﬁﬁmﬁ:ﬁﬁ
gudnunImnisnuazinaluladfinwurism@ (National Center for Genetic Engineering

and Biotechnology) (:8N&1381984 NNANKIN A.)



UNN 3

AanNnIInnaad

o >

Aﬂy S A Qs 1
3.1 wansugniauuaiiiseandadbifinsrandunaslunziauaznimagou
v U
o a 4
aNuaINITalwnIuLuZgaun3e
nnmafudedusaildiinazgnaunaslunziadueaivlu 4 dmia fa J9wia
% % % % % cj =3 dl o A A A n:id Q€9/ a A 6
s, IMIaasy, dwmianszduszgiia iWadalanuuafiSendaniduaiunidnaln
unTasenuuaielaninue 397 lelman ud 2551 (Buwssas, 2552) waz 117
lolman  Ausnldandeteiadsmuazoni  Mndminagauazianiania  ul
2552 Tundaw 514 laloan lasaunsausnuuadiisounsuaule 299 lalaian (58%)
waznonuuafiiseunsnuInte 215 laloan 42%) shwuafiisens 514 leloan unvi

a

a% o & A 6 o €9 ad . .
ﬂq?ﬂ@aau‘ﬁ’]ﬂ‘ﬂﬁﬂqiﬂﬂUdﬁ]ﬂu‘ﬂiﬂﬂa‘[iﬂ 6 E‘Tqﬂlwufg@?ﬂ:lﬁ agar well diffusion

q

(Lorian, 1996) ‘wuLmﬂﬁl,%‘ﬂﬁﬁqw%?mﬂ'uriﬁ;ﬁuﬂ%'ﬁriai‘mw%um 29 lalaian (5.64 %)
(5197 6) lawmis 29 lolman ﬁﬁqw%@”usﬂﬁgﬁm‘%ﬁﬁakﬂ V. parahaemolyticus PSU
1681, E. coli PSU 95, S. aureus PSU 106, S. Typhimurium PSU 101, &z 31 Aspergillus
sp. F33, Aspergillus sp. F36 'lefagnsias 1 10ie Suuafise 6 loloan Aaansnduss
sdunidrialsaldunnndy 1 afla fa loloian P0268, PO576 uaz PO663 AYTAPTTITIE
S. aureus PSU 106 e inhibition zone afluza4 8.7-12.6 mm, wazlvaslalumseugs
Aspergillus sp. F33 at/lut9 8.6-10.8 mm, lalaian 0331 mmmﬂ'm%ﬁgﬁuﬂ%’ﬁﬁaiiﬂ
la 3 malwyuﬁ: I@Uﬁ’]&l’]‘iﬂﬁﬂiﬁ V. parahaemolyticus PSU 1681 f¢in inhibition zone
WAL 11.5 mm, S. aureus PSU 106 #¢in inhibition zone LYNAU 19.9 mm WaZRININ
§U8l9 S. Typhimurium PSU 101 & inhibition zone t¥iniu 11.3 mm, lalaian P1116
mmmﬂ'vsﬁqﬁuw%‘ﬂﬁahﬂw 3 EUWUT LTUNL Tasaaunsasuss S. aureus PSU 106
3¢ inhibition zone LYINAL 14.9 mm, Aspergillus sp. F33 {@1 inhibition zone Lvinnu
13.3 mm wae Aspergillus sp. F36 4@1 inhibition zone AL 10.3 mm W&z balaian
P0915 mmsnﬂ‘u{iﬁﬁﬁuﬂ%ﬁﬁakﬂvﬁwﬁ 6 wiademaNIntugd V. parahaemolyticus
PSU 1681 ¢ inhibition zone L¥iNNL 9.0 mm, E. coli PSU 95 {@1 inhibition zone
WU 106 mm, S. aureus PSU 106 61 inhibiton zone L¥innu 24.2 mm,
S. Thyphimurium PSU 101 #¢i1 inhibition zone iU 8.2 mm, Waz 31 Aspergillus sp.
F33 {61 inhibition zone N 17.4 mm, Aspergillus sp. F36 {¢1 inhibition zone L¥inNU

9.7 mm

31
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NMINaFeUAINE WU uUafiSonuen 20 lalmanfisansagus
Aspergillus sp. F33 {1 inhibition zone Y1319 8-17 mm, 14 Tolmanfisunsasugs
S. aureus PSU 106 1 inhibition zone 32%114 8-24 mm &% V. parahaemolyticus PSU
1681, S. Typhimurium PSU 101 waz Aspergillus sp. F36 Juuafisoisans 2 leloianii
mandusadenalsaasnanldussiuuadise 1 lalmanwiviwiiawnsasugs £ coli
PSU 95 ¢

’ﬂ’lﬂﬂ’liﬁﬂ‘]ﬂ’m’liﬂm&Qﬁ%ﬂ%ﬁﬁﬂiﬂﬂﬂdLLUﬂ‘ﬁL’%UﬁiLLUﬂVLﬁ/ Wil wuefisend
qw%@’u&qﬁuw%‘ﬁﬁaka wonldaniatdim 8 @retns  aneradanalimnanae
16 s20t9 uenldannwasin 2 $aaths Inaatenasiminee 4 daghs uenldan
Usm33 1 ehagne mndsmsaviovae 5 eaathsuazuonldniwies 1 eaete an
FAENIWEBINIEN 1 §28819 9N 3 S9Wda (A3199 7)

Wavnmmagoudt Snauess wuin wwaiise 4 lelmanda P0268, P0576,
P0663 Uz P1116 JAINTTNMIEULINDLAS auvhjLﬁ@msaTmfﬂuﬁqua:ﬁﬂ 1 lalaan
$0331 yhmaasaidalnaludmu nndayanannasauvadlaloian P0915 (gﬂﬁ 1y A4
qw%?i’uiﬁmaaL%@ﬁ%ﬂ']ﬂ%awﬂmmsnﬁ'uiﬁgﬁuw‘%ﬁﬁmaauvl@i”ﬂ% 6 fuWus F9rims

aaraanlalaan P0915 NavinnnsAnwsialy

] ‘£ v
35Ul 1 MInasaugnsaIk S. aureus PSU 106 Lilasanwad

P0915 cell suspension laa35 agar well diffusion



P v & & a a ¢ A a A [
19791 6 ﬂ')'\&lﬂ'\&r\iﬂi%ﬂ"sﬂﬂﬂﬂl%aqa%ﬂiﬂﬂatﬁﬂﬂaduuﬂﬂLsﬂﬂgta‘nuﬂﬂlﬂ

Tagds agar well diffusion (Lorian, 1996)

lalaan PUNALFUHIUGUENA19281 inhibition zone (mm)
S : & &
% |9 |2 |2sg 5 5
Ee |83 |ES | ¢¢ % o
E§> |ud | £§32 |3 3 2 2
s @ S 3 5
N ” g g
S0244 - - - 9.5 - -
S0255 - - - 9.3 - -
S0331 11.5 - 11.3 19.9 - -
S0334 - - - - 8.3 -
S0341 - - - - 10.9 -
S0347 - - - 11.5 - -
S0351 - - - 13.7 - -
P0240 - - - 9.3 - -
P0265 - - - - 13.2 -
P0266 - - - - 12.6 -
P0267 - - - - 9.0 -
P0268 - - - 9.7 10.8 -
P0271 - - - - 12.8 -
P0381 - - - - 9.2 -
P0572 - - - 8.2 - -
P0575 - - - - 141 -
P0576 - - - 8.7 9.1 -
PO577 - - - 14.5 - -
P0663 - - - 12.6 8.6 -
P0785 - - - - 13.3 -
P0861 - - - - 15.9 -
P0863 - - - - 1.7 -
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P ' A a e o A P>
M1979N 6 ((ﬂa) ﬂ’)’l&l?{’l&l’lin‘l%ﬂ'ﬁﬂnﬂdtﬁaqa%ﬂiﬂﬂatiﬂﬂadI,LflJﬂ‘YlLiEI‘lel,aVILLEIﬂ

Talaaa3 agar well diffusion (Lorian, 1996)

lalaan PINALFUHIUAUENA19289 inhibition zone (mm)
(2]
g : gk
T8 |<9 |55 |8s & 5
£ © s 2 E = o = @ o
8 5 ? s 32 3 2 S =
S D W o > O . D S S
5 O = o w o & &
Q % 3 3
N < <
P0871 - - - 11.5 - -
P0915 9.0 10.6 8.2 24.2 17.4 9.7
P1061 - - - - 10.1 -
P1062 - - - - 11.5 -
P1063 - - - - 14.2 -
P1116 - - - 14.9 13.3 10.3
16-5 ] - - - 8.4 ]
P 2 1 2 14 20 2

‘H&I’]EIL‘HQ - %&l’]ﬂﬁd vl&iﬁ']&ﬂiﬂﬂbﬂ

v
£

a A 6 s 1 U
mgaumﬂﬂakﬂmﬂmﬂ@
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1 £z
L

% 1 S A S A gq‘ C;
Qe D RUANLIENSLAaNANND UL NN1YI
q%un’%s’fwmaan A20819
Aatlam P0244, P0255 Tmiaaga
S0331, S0334, S0341, S0347, ai“mj”@agm

S0351

P0785 ﬁ?’d%f@glﬁm
P0861, P0863, P0871 ai“mi”ﬂgl,ﬁm
16-5 ININAII
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A ' 1A AaAa Aa Lo & a a ¢
A13191 7 (A8) uRasNANYBINLANITY NNNSLULIRUNIEINATDL
o ' Aaa Aa Lo & a a ¢ A
M0819 wuanIENAgNSeuLIanN I nu1va9e
nagou A8
Antewn P0572, P0575, P0576, P0577 | 33nianiia
P0381 ﬁ'@%i’@glﬁ@\
P1116 5’01&5’@@5@
1Jennyy P1061, P1062, P1063 ai”am”agl,ﬁm

=
LNTEN

P0915

ﬁ'@%i’@gm@\
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A ' 1A Aa AaA £ o a a €
AN 7 (GIE]) LAAINNIVDILUANLIY NANND ﬂﬂﬂﬁ)‘a%ﬂiﬂﬂﬂﬁaﬂ
o ' A a AA Lo & a a6 A
AIDEY LLuant EWINE]YIﬁEI‘]JElGQa%‘YI‘SEI NN1YI
nasgay A0819
Wasin _ P0240, P0265, P0266, P0267, a”mfi“mul,ﬁ@

P0268, P0271

P0663 ﬁ‘i’d%i’@glﬁ@l

3.2 wamswmaauﬂsz%w%mwmsﬂhzﬁq?m‘n'%szm P0915 cell suspension 10
MIUNfsTEzIaIang 9

HAMINAROULIZANTAT WY PO915 cell suspension IMNMILNTATZHZLIA6 9
WU §aNT0EUE V. parahaemolyticus PSU 1681 uaz E. coli PSU 95 Vl,@i”ﬁﬁqﬂlumi
U 48 T3, Ehm]‘ﬂ%%ﬁﬂ'mﬁ S. aureus PSU, Aspergillus sp. F33 WLz Aspergillus sp.
F36 w83 P0915 cell suspension mﬂmsﬂwﬁszﬂ:nm@hm wuIn hiuanensnuasned
HRIATY faNInSUEs S. Typhimurium PSU 101 "L@Tﬁﬁq@ﬁ 96 T, (@197 8, Eﬂﬁ' 2)
Saldvinsideniai 48 TalwslumstniamsfinenUssdnsanau gealy

3.3 Nam‘mﬂaanﬂsz?m%mwm‘sﬂ'nzﬁg%%n?ﬁwaa P0915 cell free supernatant
namInagaulendninuas P0915 cell free supernatant ag 48 Ta. WU
Wovnsinasaaaslalaan  P0915 Vl,ﬂmaaqu%;é]”’mgﬁuw%'ﬁ cell free supernatant
@Tﬂﬂﬁ'ﬂﬁgﬂ%@"’mﬁaﬁam sUNT0EUEs S. aureus PSU 106 1% inhibition zone 7.4 mm,
gnsﬁ‘l S. aureus ATCC 25923 14 inhibition zone 7.7 mm &% V. parahaemolyticus PSU
1681 1% inhibition zone 6.8 mm (ANT197 9) NIHDIADINIINANVTUTUVDITNS
a_

A{ v v v v &/ o
sangniitauannlu cell free supernatant 3sinsvilAiduduinlasnsia cell free

supernatant 1% Freeze drying
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3.4 Namsnﬂaanﬂszan%mwmsﬁnsﬁﬁ;‘a%‘n‘%ﬁmaa P0915 cell free supernatant
LND
NANNINAFaUUIZENTNINVDY P0915 Freeze dried cell free supernatant WL
wsfasvnlw cell free supernatant Wadudin 10 1vin ﬂizﬁﬂ%mwlumsﬁusﬁﬁgﬁuﬂ%‘ﬁﬁakﬂ
ﬁ"L&i"l@TLﬁw*’fumﬂﬁfﬂ Gﬁd P0915 Freeze dried cell free supernatant mmm{i’mﬁ
S. aureus PSU 106 15 inhibition zone 8.3 mm wazduds S. aureus ATCC 25023 1w
inhibition zone 8.5 mm VM= V., parahaemolyticus PSU 1681 VLN'WUfmffiT‘UE%Lﬂaﬁ’m’ﬁ
NagauNy P0915 Freeze dried cell free supernatant (mswaﬁl 9)

a

M13191 8 UsEaNSAINASIULIRawNIHVas P0915 cell suspension 31N

9

N1UNNIZYZINIA 9

WWIA inhibition zone (mm)
mq
P09l § S - ©
Toan | = 0 = - i i
P0915| & © 2 3 O g
[7p] e (%) [72) [7)
2 5 o € D 3 2 2
@) | S @ - S @ 5 > >
g & 8 =& T S S
~ j %) %) é’:’ 5("
48 | 14.70+0.20" | 14.07+0.38% | 13.00£0.20™ | 26.80+0.20** | 17.20+0.20*™° | 17.00+0.53%°
72 | 10.6040.10"" | 13.70+0.20% | 9.60+0.26" | 26.90+0.20°* | 17.50+0.20”° | 16.80+0.20™
96 | 12.70+0.20"" | 13.50+0.53% | 14.00+0.26" | 26.70+0.26"* | 16.70£0.20° | 16.50+0.17
120 | 11.66+0.25"" | 12.40+0.10"* | 11.50+0.26" | 27.0020.17™* | 17.40+0.17"° | 16.60+0.26™°

! ' A ' o o A ' o ' o & =<
ﬂ’]lu@nf’]ﬂl’l’a@]ﬂﬂql’%ﬂﬂ + A1 SD @]'3aﬂHﬁﬂLL@]ﬂ@nﬂﬂuluLL@lﬂzﬂaauuLLa@Nﬂﬂﬂ’l’]ﬂJ

uANAIN LN TRBEANIZALAINULETIW 0.05 (p>0.05)
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48 1133 72 alasg

96 T lasd 120 $2 a9

311 2 nMInadaudsza@nsn1nuad P0915 cell suspension 1INN1TUNNTEHLIAT

A9 ) Twnnseugs S. aureus PSU 106 lna3s agar well diffusion
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@137197 9 UsrEnBnnasnsgusIgaun3guas P0915 cell suspension, P0915 cell

free supernatant LLaz P0915 cell free supernatant LN

dunIdnasay PINALFUHUAUENA inhibition zone (mm)
Cs CFS CCFS

V. parahaemolyticus PSU 1681 14.7 6.8 -
E. coliPSU 95 141 - -
S. Typhimurium PSU 101 13.0 - -
S. aureus PSU 106 26.8 7.4 8.3
S. aureus ATCC 25923 NT 7.7 8.5
Aspergillus sp. F33 17.2 - -
Aspergillus sp. F36 17.0 - -

CS = cell suspension NT = not tested

CFS = cell free supernatant - =no zone

CCFS = concentrated cell free supernatant

3.5 wamnmi‘nﬂaauﬂszaﬂ%mw‘lumsﬁ'utﬁqauﬂ%ﬁﬁaﬁﬂmm P0915 cell
suspension Taens agar well diffusion (Lorian, 1996)
wamnmsmaaumﬁ%ﬁﬂhsﬁqﬁuw%ﬁﬁakmﬁmﬁuﬁa S. aureus mﬂw”mf
WAIPIU 2 ENUWUS, MRSA 4 818WuS (NPRC 001R-NPRC 004R), Acinetobacter
baumannii AB 045, P. aeruginosa PA 3, PA 8, PA 10 uaz PA 14 waINYMInasay
P0915 iy 9AunIddalsn aanann wud lelman P0915 munsndudimaaiyuesise
'ﬂ@mauLﬁaunnmﬂw”ufw%Lmsmuuazumwmnhﬂﬁ@h inhibition zone E]%J:lu"]j"m 13.3-

19.4 mm. (@13197 10)

3.6 HaINNINARaUYsTANEANVaIETENA ethyl acetate 9INFINRAS G 1A N
P0915
PMNAMINAFOLTIFU I9vmsanasnsann P0915 lauld ethyl acetate ¥
ANIRNAAN Freeze dried cell free supernatant, Freeze dried cell suspension, cell
suspension e whole cell pellets %qudﬁ RIIFNG ethyl acetate 283 P0915 cell

. a Aa A A % o & a A 6 [ J v &
suspension uﬂszaﬂﬁmwmanﬂ I@]Ul%’)dlﬁl%ﬂ?ﬁﬂﬂUdﬁ!a%ﬂﬁﬂ@l’]\‘i5] A% HUBN
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V. parahaemolyticus PSU 1681 1% inhibition zone 14.3 mm, 8Ugd S. Typhimurium PSU
101 194" inhibition zone 11.0 mm, &89 S. aureus PSU 106 1# inhibition zone 13.0 mm,
sUgls S .aureus ATCC 25923 1% inhibition zone 13.7 mm  (@13797 11) S9Raiianas

&NA ethyl acetate 183 P0915 cell suspension Lﬁiaﬁﬂmmm MIC, MBC waz MFC

3.7 HanN15%1a1 MIC 289 &138NA ethyl acetate 229 P0915 cell suspension

I@ﬂﬁﬂLLuﬂﬁﬁmﬁaEﬂﬁﬁmq 24 %ﬁimuazswﬁa‘[mﬁﬁmq 3 2% MInasey
nuaIanalasdd broth micro-dilution NaUBINITAIAT MIC, MBC Uz MFC

INMINE1 MIC 289 §n38na ethyl acetate 989 P0915 cell suspension N5
anuitutusasmaglugag 2-1,024 pg/imL wuh fIANANNIETD PO915 §IANAEUHI
S. aureus ATCC 29213, MRSA NPRC 001R, MRSA NPRC 002R, B.subtilis ﬁ@ﬂ MIC
WL 256 pg/ml WaENIENAINGe P0915 saNIDEUE V. parahaemolyticus PSU
1681, S. aureus PSU 106, S. aureus ATCC 25923, MRSA NPRC 003R, MRSA NPRC
004R 16171 MIC 512 pg/imL sndugdun3danasguild fa chioramphenicol Gafien MIC
agluag 2-256 pg/mL (@797 12)

ssanaanLBa P0915 Lisansasudaie E. coli PSU 95, S. Typhimurium PSU
101, Acinetobacter baumannii AB 045, P. aeruginosa PA 3, PA 8, PA 10, PA 14, Tuza4
ANUTNTUFIFAVBIEIVINAL 1,024 pg/mL

MIENAR13IN PO915 daudarhaumudn o de Hexane (M3analtisiauany
MIFNAAIEL ethyl acetate) methanol, methanol H&y chloroform (1:1) (Q’Tﬁ‘m‘iaﬁ'@ﬂu
MARWIN 2. 33N138RARI8 methanol Was methanol W& chloroform) &7 LaN@aTh
axmens 3 shadeinlumen MIC wuiiansatens 3 mﬁ@"lajmmmﬂ‘mfﬂﬁﬁuw%ﬁ
namovld uaasindInazaens 3 i llaanInuenaIduaaineanunanealagng
P0915 'l (A131971 12)



@131971 10 Uszansamlumsdugsgaunidnalsavas P0915 cell suspension

TaeAs agar well diffusion (Lorian, 1996)
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lalaian PINALFUHUAUENA19289 inhibition zone (mm)
0 (9] ™ < C,N) o
o <t D —
lel=l2 12203 31313 8 %
m o o < < m hd hd hd hd N N
< A A = = = = < <
o o
P0915 16.3 | 166 | 165 [ 18.3 [ 192|148 |13.3 | 144 |16.3 [ 149 | 194 18.7

AB= Acinetobacter baumannii AB 045

PA 3=Pseudomonas aeruginosa PA 3

PA 8=Pseudomonas aeruginosa PA 8

PA 10= Pseudomonas aeruginosa PA 10

PA 14=Pseudomonas aeruginosa PA 14

BS =Bacillus subtilis

MRSA1=Methicillin-resistant Staphylococcus aureus NPRC 001R
MRSA2=Methicillin-resistant Staphylococcus aureus NPRC 002R
MRSA3=Methicillin-resistant Staphylococcus aureus NPRC 003R
MRSA4= Methicillin-resistant Staphylococcus aureus NPRC 004R
SA 25923 =Staphylococcus aureus ATCC 25923

SA 29213=Staphylococcus aureus ATCC 29213




@131971 11 U3z n0981380A ethyl acetate Twn138udIgann3daas

& &

P0915 culture
WRBINNNVBIFNTRNA WU1@ inhibition zone (mm)

oy ™

o AN

o b >

D
g3 2 |8 |o |8 |8
2 8| o g 5 O L L
8 —| @ £ %) > g a
s 33 |5 |% |5 |4 |32
S al £ 3 3 3 3
© . = [ ] = =
O = < S S > >
© o o S S o g
Q (] > ®© © () [
» 3 3
~ wi %) %) %) < <
freeze dried cell free - - - - - - -
supernatant

whole cell pellets - - - 9.0 - - -
cell suspension 14.3 11.0 11.0 13.0 13.7 - -
freeze dried cell suspension 9.9 - - 94 1.0 - -

control DMSO

WANBLAG; - = laidqela




?13197 12 @1 MIC, MBC uaz MFC 2248158nA21n cell suspension 2adlalaian P0915 NaNAAI8AMINALALA )
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qﬁuw%ﬁﬁakﬂﬁ"lﬁ @1 MIC waz MBCIMFC (ug/mL) lumssiusaidonamou
lunmsnasay Methanol Methanol + chloroform Hexane Ethyl Acetate Chloramphenicol Amphotericin B
MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC MIC MFC
VP - - - - - 512 - 2 8 NT NT
EC - - - - - - - 4 16 NT NT
ST - - - - - - - 4 32 NT NT
SA - - - - - 512 1,024 8 32 NT NT
SA 25923 - - - - - 512 1,024 16 32 NT NT
SA 29213 - - - - - 256 1,024 16 32 NT NT
MRSA1 - - - - - 256 1,024 256 - NT NT
MRSA2 - - - - - 256 - 256 - NT NT
MRSA3 - - - - - 512 1,024 32 - NT NT
MRSA4 - - - - - 512 1,024 32 - NT NT

VP = Vibrio parahaemolyticus PSU 1681

EC = Escherichia coli PSU 95

ST = Salmonella Typhimurium PSU 101

SA = Staphylococcus aureus PSU 106

SA 25923 = Staphylococcus aureus ATCC 25923
‘V\SJ’]EIL‘V\@J; - ‘V\SJ’]EIﬁ\‘] VL?JEQJIUEI?J

= 1 2
NT wunens lulanesan

SA 29213 = Staphylococcus aureus ATCC 29213
MRSA1 = Methicillin-resistant Staphylococcus aureus NPRC 001R
MRSA2 = Methicillin-resistant Staphylococcus aureus NPRC 002R
MRSAS3 = Methicillin-resistant Staphylococcus aureus NPRC 003R
MRSA4 = Methicillin-resistant Staphylococcus aureus NPRC 004R




A13197 12 (a) A1 MIC, MBC wag MFC 2a9a13ann21n cell suspension 2adlalatan P0915 NENANLAINIAZANILAN 9
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qﬁuw%ﬁﬁakﬂﬁ‘lﬁ @1 MIC waz MBCIMFC (ug/mL) lumssiusaifonamou

lumInesay Methanol Methanol + chloroform Hexane Ethyl Acetate Chloramphenicol Amphotericin B

MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC MIC MFC

AB - - - - - - - 256 - NT NT
PA 3 - - - - - - - 256 - NT NT
PA 8 - - - - - - - 256 - NT NT
PA 10 - - - - - - - 256 - NT NT
PA 14 - - - - - - - 256 - NT NT
BS - - - - - 256 512 4 8 NT NT
F33 - - - - - - - NT NT 2 2
F36 ; ; ; - - - - NT NT 4 6

PA 3 = Pseudomonas aeruginosa PA 3

PA 8 = Pseudomonas aeruginosa PA 8

PA 10 = Pseudomonas aeruginosa PA 10

PA 14 = Pseudomonas aeruginosa PA 14

’V\N’IEIL‘VWJ; -

=S 1 2
NT wanodd haldnasay

=< e &
WD bEUE

AB = Acinetobacter baumannii AB 045

BS = Bacillus subtilis

F33 = Aspergillus sp. F33

F36 = Aspergillus sp. F36
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INNAMINAFAUN bV AR lalaan  P0915  danuaiunInluniveus
a v 1 ﬂil Q Qq/’ é ¥ 1 g U
qauw%sﬂwmﬂﬂmﬁ TaganizatnedizIunInguss MRSA auilwianalianaas e
Wlavimnasautnutdulasnistin P0915 luneasaumstugsrnalsang was loanlu-

. A v {
wuARLSy M. aeruginosa TISTR 8305 TIUNANINARBIAILEAILUAITNN 13 — 15

3.8 HANINATIUAMNEINTD IN1IgUgIINalsaNslaLIS agar well diffusion
NAMNINAFEUANNENNNTD MNNIHLE A lIANTlasdS  agar  well  diffusion
. . & ) 4 | . o
Wu31 P0915 ®UNIDN8ULS Phytophthora palmivora Fadunnnalsalusrduuazsnn
. a A A A > W o &
whluniSouuazArausg laodl 61 inhibition zone 1AL 12.1 mm  ugliaunIndudan

] = o a a v =
ﬂE]IiﬂE]%ﬂﬂ%ﬁuﬁﬂ@ﬁﬂﬂLW&lL@m‘l@] (91391 13)

] v
A157197 13 Han1sgugIsInalsnluiisuas P0915 cell suspension laad3

agar well diffusion (Lorian, 1996)

lalaan YUIA inhibition zone (mm)

Sclerotium rolfsii
Pythium
aphanidermatum
Magnaporthe grisea
Phytophthora
palmivora
Phytophthora
botryosa
Ganoderma lucidum
Rigidoporus
microporus
Rhizoctonia solani

1

1

1
—_—
n
—_

1

1

1

1

P0915

Sclerotium rolfsii falya N

Pythium aphanidermatum nalsa lWAaawrIaLinIT=aLa%
Magnaporthe grisea Aalsa Tninesaludn

Phytophthora palmivora  fialsn fduuazINwinluyg SouuasRTAWY
Phytophthora botryosa  rialsa snduuaznuiluy SouuaTRTAWY
Ganoderma lucidum Aalsa e19WIT, I, Uhduigi
Rigidoporus microporus ~ 7i8l3a TNV LHEIIWIT

Rhizoctonia solani Aalya lsalun TATLALN
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3.9 ianINAFaUANNENNTANas P0915 lumssugelmanTwuuaiiise
M. aeruginosa TISTR 8305 Tae33 microdilution method

HANARALANNEIINTA  P0915 lumstugsloenluuuafiss M. aeruginosa
TISTR 8305 lag/3% microdilution method WULEoLAsITASa W8N P0915 LA
M. aeruginosa TISTR 8305 fUsImaassdlowSauieuny control 998 M. aeruginosa
TISTR 8305 1.15 x10° cells/mL ilald P0915 finnandudu 10 CFUML  wiuiwas
M. aeruginosa TISTR 8305 ‘ﬁlmﬁavlﬁ 2.8x104 cells/mL Laa M. aeruginosa TISTR 8305
fumlduaassdeng (HaiindSanouoasuas P0915 wazii 10° CFU/ML siuiwas
M. aeruginosa TISTR 8305 i1 1.5x103 cells/mL %GLﬁaLﬂ%UULﬁHUL‘Tjaﬁ M. aeruginosa
TISTR 8305 fivhnsnaseuiuySanausasuas P0915 #i 10° CFUML fiu control %
\maday 1.15 x10° cells/mL WU L1ma& M. aeruginosa TISTR 8305 anadll 98.69% i
fo91 USunaemasuas P0915 71 10° CFU/ML (@13971 14) sasaransimasamsng e
Aeunanua lag M. aeruginosa TISTR 8305 ﬁé’nwmzmignﬁwmﬂﬁwﬁamaﬁuazwu
LARTNNLTARYBY M. aeruginosa TISTR 8305 Luduiuann a4 Ltaﬂalugﬂﬁ 3

3.10 HANTINATDUAMNAINIIAVDIAIIANA ethyl acetate 911 P0915

cell suspension 1umi€1'1|€11:3 M. aeruginosa TISTR 8305 Taa33

microdilution method

INNANINARDUANNRIUITOVAIRIIANA  ethyl acetate 3711 P0915  cell

suspension Iumi{ﬁ_}ﬂz\i M. aeruginosa TISTR 8305 ﬁﬂ@aaﬂ@]ﬁ% microdilution method
WUI1 M. aeruginosa TISTR 8305 15udufl 2.80 x10° cells/mL Lialiuansana ethyl
acetate 93710 P0915 cell suspension 500 ug/mL LIaa M. aeruginosa TISTR 8305 aafy
WARe 4.7x104 cells/mL %uﬁmﬂ%'ﬂmﬁﬂuﬁ'u control sAﬁdﬁfmmaﬁ M. aeruginosa TISTR
8305 18 1.15 x10° cells/mL ugag3Naas M. aeruginosa TISTR 8305 anadlinits log
LLa:ﬁmmL“l]”u‘*ﬂ”umaammﬁ@gﬁu WIAR M. aeruginosa TISTR 8305 #9143uaaadty
308 e]mumwﬁu‘*ﬁmaomiaﬁ'@ﬁLﬁuﬁuua:ﬁmwﬁuimaamsaﬁ'@whﬁ'u 4,500
ug/mL Wudniadswiieinasag 7.0x10° cells/mL Darfat)5uuifivuimas M. aeruginosa
TISTR 8305 e NuTuTupa9I8I8RAWIANY 4,500 pg/mL 1Y control (A131991 15) WU
LIARRIRILAARI b 93.91% WATWULDAR M. aeruginosa TISTR 8305 ﬁgﬂiwﬁ'ﬁ@ﬂﬂa
Lﬁadaa@mylﬁﬂﬁaaﬁ;amiﬂﬁ SEM @T@LLa@ﬂugﬂﬁ 3



A13199 14 NAN1IEULEI M. aeruginosa TISTR 8305 vadlalnian P0915 1

1 [ 'y 1 [ { [ a
AMNLTNDWAI ) NRILABITINAWN 30°C 1T1Ia1 3 10
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Y5inauide
P0915 (CFU/mL)

USuausan M. aeruginosa TISTR 8305 adwda (cells/mL)

0= TAAILAN 1.15 x10°
10’ 2.8x10%
102 2.0x10%
103 1.8x10%
10 1.3x10%
10° 8.3x10°
105 6.3x10°
107 9.5x10°
108 1.5x10°

WUBLAQ ; LIRS M. aeruginosa TISTR 8305 L'%&J@Tu 2.80 x106 cells/mL
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A13199 15 HAN1INAFDUATENA ethyl acetate 2184 cell suspension yadlalaian

P0915 Tn158U89 M. aeruginosa TISTR 8305

ANMNLTNT UV B

&1IRNA (ug/mL)

USuoulaas M. aeruginosa TISTR 8305 AInAe ( cells/mL)

0= TAAILAN 1.15 x10°
500 4.7x10%
1,500 2.0x10%
2,500 1.1x10%
3,500 1.9x10%
4,500 7.0x10°

RANBLAQ ; LIRS M. aeruginosa TISTR 8305 L%I&l@fu 2.80 x106 cells/mL




x25,000

Tumn x25,000

gﬂ‘ﬁ 3 anwasimasdndnanaanlaswulasnaldnaas Scanning Electron
Microscope (SEM) nasannnistagesaanulalaian P0915 (10° CFU/mL)
1181 3 Iuuazuain1sLANE1aNA ethyl acetate 209 cell suspension
gadlalaian P0915 (4,500 pg/mL) twt1a1 3 1%

A. waanavaslasluwuuaiiisalugaaiuaa (x25,000)

B. waa kg lnuuanisanildgwuilasrasannnisiagesinnulalaan
P0915 (x25,000)

C. viaa lsglwuuasantla annlasnadn1stasaNaITanAaIIaN A

ethyl acetate 2129 cell suspension vaslalaian P0915 (x25,000)

50
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3.11 HANINAFBUANNF NI IbN1THAALan T vaslalzian P0915

mMInagauaNNaNNTaluMINAaLaw e lalaian P0915 lawld API ZYm
Kit (by Biomerieux) wu3n lalaian P0915 snansandatawlsd 11 afia anfinasey
vanue 19 afia i 5 naw l@un phosphatase, lipase, arylamidase, trypsin,
phosphohydrolase, glucosaminidase I@ﬂﬁvl,aiﬁmaﬂ P0915 mmmwﬁmauvlfﬁﬂﬁﬂ% 5
naa (ms’mﬁ 16, gﬂﬁ' 4)

Gl’]‘i’]\‘l“?i 16 ﬂ']‘iﬂﬂﬁaﬂﬂ']iﬂa@ltaulﬁﬁiladlﬂ‘[‘ﬁtaﬂ P0915 GQ]J'JEI API ZYM Kit

No. ENZYME ASSAYED FOR results
1. Control -
2. Alkaline phosphatase >5
3. Esterase (C 4) 3
4, Esterase Lipase (C 8) 2
5. Lipase (C 14) 1
6. Leucine arylamidase 5
7. Valine arylamidase 1
8. Cystine arylamidase 1
9. Trypsin 0
10. Qa-chymotrypsin 1
11. Acid phosphatase 5
12. Naphthol-AS-Bl-phosphohydrolase 5
13. Qa-galactosidase 0
14. 3-galactosidase 0
15. R-glucuronidase 0
16. a-glucosidase 0
17. 3-glucosidase 0
18. N-acetyl-R-glucosaminidase 2
19. a-mannosidase 0
20. a-fucosidase 0

a a ed a v Ad
%SJ']FJL%@J; ﬁ’]&l’ﬁﬂL‘Y]EJTJT_IS&J’WEH,L@%VLGI?N‘Y]NG@IVL@]"H”IT]LLN%Q&W] 6 (NMAKNBIN V)



317 4 ununasauiawlasi API ZYM Kit

A. 3AAIVAN NAFBUNULAD Pseudomonas aeruginosa ATCC 27853

B. ganasaunulalzian P0915 cell suspension
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3.12 namsUsBaiazasaunidnaauanla
= % % a A“ 2 di 1 ; a 1

msdneanwmengmgIwIngdasduinotsiriavaslolaan P0915 wui
lalaan Po915 flalafifindasunainis ASW agar LLazLﬁadadg]mﬂléfﬂé’adgamﬁﬂﬁ
WU DU UATLIHLNTUAL ulurie (gﬂﬁ 5) nansusasiiavadlaloan P0915 lasns
a 6 = v . 1 a n‘ni 6 o a
’JLﬂT]tWﬂN"ﬁ’JINLﬂQN@]?U 16S rRNA analysis §9a329LANZANAUENUDIAINTINUAS
waluladgrnwuiasa (National Center for Genetic Engineering and Biotechnology)
WUIEAULLEYEY 165 rRNA gene a4 lalolan  P0915 Janumilanny
Pseudoalteromonas flavipulchra 99.9 % (Eﬂ‘ﬁ' 6)

317 5 anwaznmedmgmwInazaslalyian P0915 una1%1s ASW agar
A v v ¢
wazidlodasgaglanaasganssed
A. ansmelalaizaslolaian P0915 uwa111s ASW agar

B. anwatzzadlalzian P0915 malanaasgansseit (x100)



No. of Taxa : 27

Data Type : Nucleotide

Analysis : Phylogeny reconstruction
Tree Inference :

—rMethod : Neighbor-Joining

—»>Fhylogeny Test and options : Bootstrap
(1000 replicates; se=ed=64238)

Include Sites

-»Gaps/Missing Data : Complete Deletion

Substitution Model .
Pseudoalteromonas antartica

->Model : MNuclectide: Maximum Composite 50
Likelihood
->Substitutions to Include : d:

Pseudoalteromonas translucida

Pseudoalteromonas haloplanktis

Transitions + Transversions

—»Pattern among Lineages : Same Pseudoalteromonas arctica
(Homogeneous)

->Rates among sites : Uniform rates Pseudoalteromonas carrageenovara
No. of Sites : 1253

No Of Bootstrap Reps = 1000 62— Pseudoalteromonas issachenkonii

72

Pseudoalteromonas aliena
_Eoseudoafreromonas mariniglutinosa
99 Pseudoalteromonas prydzensis

Pseudoalteromonas aurantia

100 'Pseudoalteromonas citrea

Pseudoalteromonas ruthenica

Pseudoalteromonas byunsanensis
Pseudoalteromonas phenolica

57 Pseudoalteromonas luteoviolacea

Pseudoalteromonas rubra

84 81

Pseudoalteromonas peptidysin

a2
Pseudoalteromonas piscicica

Pseudoalteromonas flavipulchra
Pseudoalteromonas maricaloris
S15 <«— P0915

Pseudoalteromonas denitrificans

95

Pseudoalteromonas ulvae
’7 Pseudoalteromonas tunicata

Pseudoalteromonas bacteriolytica
‘ 96 Pseudoalteromonas sagamiensis

Listonella anguillarum

KHJD
0.01

gll‘ﬁ 6 Phylogeneic Tree uanIA WA lalstan P0915 Tn genus
AV Yo a I's =
Pseudoalteromonas filavinn133taszsin1edalatana

(16S rRNA analysis) (N"MANWIN @)



UNN 4

a 6
AINITMAANTIINA] DY

NnMInausnuuaiSanInua 514 laloan lasaansausnuuadiisounsuaule
v & v Rt
299 lalawian (58%) wazuonuuafiiSaunsuuInte 215 laloian (42%) SIsaaanadny
. A o @ '
n3@ns12a9 Fenical and Jensen (1993) Gemunsnaausnuuafisaunsuaulaidunga
WANINNNLLA &% Bernen ef al. (1997) 31841171 36 % vasuuafiiSonauisausnle
Ju unsway pluvisiaansanfassdudidunidld mnuuafieninuenuenleaan
a oA ) A Aa Ao & a A 6
dradandenuly § 29 lalman (5.64 %) Nilgnidudafunidnalsaunsunin unsu
& . v A . . A o,
auuLaz naxaulasld culture suspension #2835 agar well diffusion Fefia landany

v A o = . A A a A= & A
lﬂaLﬂmﬂ‘]_lﬂ’]iﬂﬂE’]“ﬂad Wilson et al. (2009) NRINTIDLLUNLLUANLILYNSLRINYALNIESWINA

D-

=

Ao & o aa . . Aa & A v o &
UNDULEINIUID well diffusion I@U 9.6% ma\‘]LLUﬂﬂLiﬂ‘ﬂ\‘]%N@ﬂLLﬂﬂvL@NfTﬂﬁUUﬂ@

é v v v 3 U o AI =) 1
TN GIi\‘]ﬁ]’m?lE]Hﬂ”ﬂ’]\‘]@mﬁ]:muvl,@’s’lLi"]ﬁ’mﬁiﬂﬂ’]ﬂ’lﬂwﬂLLUﬂﬁL%iJﬁ]’]ﬂﬁdﬁ‘Ti’J@]@]’m 9lu

b =

qllé q; 1 Q L ] Qs 1 =
nzia DIt uLIvanfiaaMUFNNUT vaInsalTINAUIzRINg uuafiiSeny host lunzia
A Ada . \ A AAd Ada P AKX a
fodfalunsiasivlngeciuuafisendanunannarsdamnzNA kil (Rohwer et al.,
A AA A A & a A Ada A A [
2002) GIuuaSuimzAauui s vesFiiTinduazianuaiunsalunnasaisean
Q€ U 1 { o =) a
animediawlaunnituuadiiSondseiiauuusase (Burgess et al, 1999; Long and
B . .
Azam, 2001; Lemos et al., 1985; Zheng et al., 2005) T98199L%ad013INNNINULANLIE
“ Yo oA . T S y .
Baimzwiniidainiamidng g aanuiiadudiguisnazudsnunlunsaiislalafiuued
host (Thomas et al., 2008)
-~ o A = XA AAa Ao A A Ao & o °
dgwinannwulumsfinuniifeuuaiisenaatenlalondguditasasuazinns
& & N & X A A A A o K2 A
woadelnallddw netenaazitasunanuuafiisamanhinmInauenuInNneLa 393
TodialuiIssmiomuszanizwiadeunlides nednuuuafiSunafanduatnu
Durnruluiuy symbiotic zninuuafiiTodinriunIaunafliSuniy host (Friedrich et al.,
1999) lavhmausnliidulalaibias g eluimal jauiusiulugduuudindign 29
lidanudndunazdasniamsdudseanuiuszusamsniton lamansndndiaeg e
Al 1 A o §a v ¢ A A AAaa A & e A A A < A
lapfldd Jaunusnvaowuiniedlidiaduy wdndsfiunafiso 1 lalmaniude
{ (Y { Ao & A ' ' { d
lolamian P0915 Auen ldaninissnuaaignigussnlaaidunitlaloandwe Ssaunsa
duduuafisanalinlannaewusildnasaunsuniuuin unsuauuaznaliauazdad
% Y <& = % =S va A a a {d‘ J o
ANuAIITInNItutIandqe FelainnAngdunidnliluniinaseviulasyiinig
naxeUNULUATILIEABLN (T MRSA,  Acinetobacter baumannii  (RN8WWIA8E),

. o & A o ¢ ' A A o
P. aeruginosa (mﬂwu‘g@am) LLE‘lzLLUﬂVIL?Uﬁ"lﬂwuq&lqﬂiiqu LL@zT]ﬂaIiﬂW"ﬁaﬂ@')ﬁ HA
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mﬂmsmaaquﬁ%ﬁz"mﬂ%ﬁ;ﬁuﬂ%‘ﬁﬁaimLﬁw@w@”\ﬁﬂm’sﬁ’sslfi'ﬁ‘ agar well diffusion
wudn lalaian P0915 mmm:Tu:ﬁamﬂﬁtymaaLmﬂﬁﬁmmaaunnmnw”ufw%Lmswau
LAZUNINLINLAZENAN TR EUSI T Aa TR el 1 suWWiAa Phytophthora palmivora ud b
sanInsudInnalsanasn Uwvmfﬁue] ot

fi9usdn cell suspension vad P0915 a:ﬁqw%ﬁ'vE‘luia'cgﬁuw%‘ﬂﬁumﬂmw udLila
11 cell free supernatant m‘maaquﬁ%uqﬁuw%ﬁﬂﬁuwudﬁ P0915 §NANTINAARININ
Wafsunumnasauads cell suspension @adulileqn cell suspension fsaiwas
imadmaniususaaiasldasaanavinliisinamsunnni cell free superatant

msmaaqu%%ugﬁm‘%ﬁuuu agar well difiusion sauunisnaasdiiiosei
R Naﬁvl@i”awa:ﬁﬂmuvbju&iuﬁﬁLLanl,aJ'mmmﬁnmm%'ﬂuLﬁﬂum%%ﬁﬂ'mﬁaﬁ
winseld Sehldgnsanasnsdiodvhazanodunidensg \Wamid1 MIC, MBC uas
MFC Wan138nNa&13a1n P0915 cell suspension ael ethyl acetate Lﬁaﬁ’]vlﬂw@ﬁalm'lm
MIC, MBC uaz MFC Tag3% broth micro-dilution fiuianaseuninuatisduuaznialse
Aimftasann P0915 lisunsasugsle s Phytophthora palmivora Suwanslaniuaasis
anwmansalumsgusaites Selalavinnmsnaseumen MIC uar MFC @siliasians
afi ethyl acetate 7iANUTNTUTZNING 2-1,024 pgimL W MAFEURLITaNATOUNLI
aIane ethyl acetate ANIDAUSILUATISEVIRNA 9 Gt mmﬁuw%‘ﬁvﬁmm
16 SuWUT funyinmsnaseuRIe3s broth micro-dilution lapsansagUSILUATISY
WASNLIN e 8 muw”ufﬁa S. aureus ATCC 29213, S. aureus ATCC 25923, S. aureus
PSU 106, MRSA NPRC 001R-004R, B. subtilis LLazﬁﬂﬂJﬂ‘iﬂgiJﬂ%‘]LLUﬂﬁL%EILLﬂ‘S&JE]UVL@gIJ
1 anuwWugAa V. parahaemolyticus PSU 1681 lasdidn MIC ag3ening 256-512 pg/ml
§1IRNA ethyl acetate mm%a P0915 cell suspension "L&immmﬂ'ufol,%a E. coli PSU
95, S. Thyphimurium PSU 101, Acinetobacter baumannii AB 045, P. aeruginosa PA 3,
PA 8, PA 10, PA 14 1wﬁmmmLﬁuiugaq@maam?ﬁ' 1,024 ugimL Fsazidiuleinnis
NAFOLUAILADT broth micro-dilution qw%?n‘sﬂ'usﬂﬁg‘ﬁuﬂ%‘ﬁmdﬁhumsJVLﬂLfiaLﬁﬂuﬁ'ums
NaFoUTE3S agar well diffusion NTIFEIITEHAREAARDINWINEIMEIN TS
wwafiss  unswuangs P0915 uaasanisudiuueiisaunsuuanldadanaseulagis
agar well diffusion uazgIRINLANIMITUSILUATISELNSILINE aYnmsnagaUieas
broth micro-dilution

lolaan P0915 iuuuefiSefidlalafifinaasls Lﬁa@mﬂﬁﬂﬁauﬂmmﬂﬁﬁﬂ
Juuris unsnay 5‘55\1Lﬁafkﬂ‘lﬂﬁ\‘i%"ﬁﬁﬂiﬂElﬂ’lﬁmi’]zﬁﬂ’]\‘i%’ﬂ&lmqa (16 rDNA analysis)

wudn laloan P0915 danuinilauny Pseudoalteromonas flavipulchra 99.9 % 4
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AAd Aae X ' oA A o o A A @ A o
wuafSunElwuLas gIndanuineaTeiny host mﬂugmﬂam dnduninnaasms
a1 Junaniasawastiunan heterotroph (Holmstrom et al., 1999) luﬂ’liﬁﬂ‘ﬂ’mad
Thomas et al. (2008) LAgIAU3 s vasLuafiSeludnaidaInuie Pseudoalteromonas

. A @ = A a . ' (% A [ o
tunicata wuinlinseinslaladuuiuia eukaryotic host 1zu #adlifinszgnaunaslu
1 ¢§ ‘ﬂl n:\t:i a t&, dl 1 v 1 £ =} dl
nzanara Ty sudwSasdnaninedulunsia  NaNadnaztdwnIgIeuAsIwAIaLNe

Aav o g Aa A = . v ead . o o
MU FNARSALLUATISAY B9 Pseudoalteromonas tunicata (e oW SN
soWutang lad lunsnseuatasiudanieg lunsa hesnanumunsaluniiuge

o &V o =< A Ada o = o A
Imaqammum"l@ FanauiduiiddaduwuuulunmsanuntzuiwnIalaladiun
WA eukaryotic host UazNIAUFUNUTAY eukaryotic host F9dasvimIsmIsIaULLE

o a el . = a (=)
LRZYINNITILATIZWE LuNTad Pseudoalteromonas tunicata wazilsauriaunudluaaadany
o gda v o o ' va A v o =< o o A A o o ° Aa
wuqmmmawwuﬁﬂuamolnam Wa it lanen1sdsuaNAgITaInUNIIE159 T 6

= & a \ ) A A v A &
LUDHIANISUUNUNY WU Pseudoalteromonas tunicata waquﬂﬂiznau"lﬂﬂaﬂﬂua

A & A eda , a o & 4 & a o
vsmﬂwmmuﬂuwammmauiummammwum@LLmuuwum AN BIUNNT
ABURUDIANNNLATLA LUL oxidative Va9 Pseudoalteromonas tunicata mw”ﬂaaau 113}

o &R 2 A Ada YY) A A A i
LRAINISINEAATAIRITANNNT FIRINTInzUsUAILUUTRNdala TaNUR UL LY
USeTInSguUniuil mamzfauuiniiginldanitaziizanars 15w curli, novel pili

Aa {d‘ ] £ di 1 a dIA 6 =)
I‘wamaswgﬂﬂaaslaaﬂmmauammxau6] ) TsGunAILTaE uyvad
Pseudoalteromonas  tunicata LLa@alﬁLﬁugﬂLLuumﬂ"ﬁﬁJ‘s:M’ﬁﬁﬁrmmﬂwEima‘iﬁ‘a
a A ' A & a ' a A
WANLAEINIEa897N host luameNaInuy 8199z lUiinada host THadu g
A A ok . A A o Ao X A a
‘nmumuEﬂﬂmwmmmmiwmmﬂaﬁﬂwuﬂuauau RNNTONAARITRENOND
mMagiawle (Gauthier et al., 1995; Gauthier, 1976; Gauthier and Breittmayer, 1979;
Hanefeld et al., 1994; Holmstrom and Kjelleberg, 1999; James et al., 1996; McCarthy et
al., 1985) LL;Tmm”ﬂuﬂﬁ)ﬁ;ﬁ'uﬁ;jﬁﬂmLLa:wudﬂLLuﬂﬁL%'ﬂiu%'ﬁfaﬁﬁﬂawummmiumi
a A"‘ U 1 1 s .
wammiaaﬂqmma%amw% LD WUIMRIIRNAIIN  Pseudoalteromonas phenolica

ny u'q: age . . . .
ﬁtmﬁﬂu 8N S. aureus, B. subtilis, Enterococcus serolicida, V. alginolyticus,
P. aeruginosa, Aspergillus fumigatus I (Isnansetyo and Kamei, 2009) Yot Longeon
et al. (2004) lav¥innsAauan Pseudoalteromonas sp. X153 NENNI0EULS Vibrio sp.

g v . { a QF
LLa:L%aﬂaBﬂluuguﬂ@ wazdinNsuen P. luteoviolacea NENNNTONAARITDONENINN
%’JﬂﬁwﬁﬁiuLaf‘!ﬂl‘ﬁfyjﬁﬂﬂﬂzmL&laL@lai{LiLﬁﬂu (Gémez et al., 2008) &4 Hayashida

. Y A A%y
et al. (2008) &NNSOWEN P. haloplanktis l@aNnnasLTARTINNTAULLATLS N
6 muw"’mf wazhuANSunalindn 9 mslw"'uij PNINYINUAINTNNUINTNAFAAARAINL

NANIANEN lUATIRe8LT1899 N Pseudoalteromonas flavipulchra P0915 A&N3NIRLLE
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dunidludtadrsdulaituni uszannsdinsues Bowman (2007) wud uuafiisolu
U8 Pseudoalteromonas sp. mmmNﬁ@msaaﬂqw%ﬁlﬁ%mﬂﬂziuw”aﬁﬁmuﬁmiwLaqasL%QJj
LLa:mm@IuLaqaLﬁﬂ L% toxic proteins, polyanionic exopolymers, miﬂﬁju phenolic,
! . . . . £Z =
miﬂixﬂa‘Uﬂqu alkaloids, cyclic peptides LLaz&13U32Nay bromine Wuew 3NNIANEN
Uad Yu et al. (2012) WUINRIIENA ethyl acetate Y888 Pseudoalteromonas flavipulchra
~ é a e 1 v 1 v
JG1 dulih@uluianaldnduenassiaamanld 5 & Usneulidas
p-hydroxybenzoic acid (Niu et al.,, 2003), trans-cinnamic acid (Yang et al., 2000)
6-bromoindo-lyl-3-acetic acid (Rasmussen et al., 1993), N-hydro-xybenzoisoxazolone
. . . . 4
(Kuberski and Gebicki, 1992) was 29-deoxyadenosine (Shi et al., 2009) TINAINLIU
MIRUNUFNTAINANAUAINALTUAY LAuRITINAAING1IN Yu ef al. (2012) wen lanu
o & ) A X [ < A
fansuss V. anguillarum  Tadwldldinansana ethyl acetate lunmsdnunluasedl
anvzidulisduluanaanidanulndifoniuasn Yu et al (2012) uonld 1wz
Q Qq: g Q a Q/I ~ . . & Oq: ¥ Q qul
RNTDOUSNT I UINFALINY  WUNA  Vibrio sp.  TINTANENUATIRENNTREUL
V.parahaemolyticus ~PSU 1681 la  uazfiunnluniivw  lunsdnsased
. A L o & a A 6 % (di va A v
Pseudoalteromonas flavipuichra iuen ldtianaunsndudanfunidamonuiangldasndqy
\Tw . aureus SUWWEN1ATZM, S. aureus PSU 106, MRSA NPRC 001R-004R Wiz
oA A A A o o a A A A
B. subtilis TaduRensinawladuatrsdsdmsuuuafiisonziasiah
NNWATRIAT MIC Ng9lutig 256-512 pg/mL 3alalinisnaseuana PO915 cell
suspension LWNLAN laglTarvinazanodne NTauand9nk Ao hexane, methanol Laz
methanol W& chloroform (1:1)  LWaUEN&IEUIAUNTTEANNFUARIIN cell culture
Wahawidl MIC wudh snsananidanududusasmsaglugag 2-1,024 pg/mL Niana
U st o 09: =) ] Q{y Qq: ¥ U N Qq: =)
Maavinazatens 3 vha lidgnidudadanalin aauudediNes ethyl acetate 1R8I T
\WafimanInuanaIduIdunideanunnniudsasadle wananidnisiaiana
L g o 4 Af
ethyl acetate W83 P0915 cell suspension LRZAILT P0915 mmmiw@aamﬁ'amqwﬁ
dugelosluunafife inmzfaddinmsasqumaindiwausesloo luuuafise
ad A v A | & A o Aad A o A a
lagAtmamaaduaznismeninazlanad uanne lainduitneunans dsssiadanaas
Aaldiianansusidedsifionassiialuin vldszuuinaluinufouwlas wazdina
1 =) { Q é v
NIENUABTIINTIALUNGA (Jeong et al, 2003) daununisfrnwdadsznavldean
wuAfii3e (Mayali and Azam, 2004) 115& (Nagasaki et al., 2004) lUslaga (Jeong et al.,
. . A a a e
2003) 18z macrophyte (Jin and Dong, 2003; Nakai et al., 1999) GFINTIAMa BOatdn
Aa o a A v R A A
suppressors ifidnan wlunisniugunisszinaves oo luwuafiSeld Sadianuaulaf
azth lalaian P0915  anvinsdudilomluwueiiy thasnniianudulyldgene:
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° @ @ ) [ ' o A
in'ldszgndlddeldldinszunafiiSoamonugasndauenanldannzia dadu
a o ad A I | A a X A A
fawesanlndnaziiadyrninisuwinszaigvad oo luiuafisodn oo lwuuaiie
nlFlunmmaseuaisife looluuuafiiSoaowus M. aeruginosa TISTR 8305
A ) A A o ¢a . A a ' A a
9 M. aeruginosa Lﬂuvl,énquLmWmeUwugﬂI@@L@umﬂ@mmwsmzmﬂwaﬂimm
g & Y A Y = | A A ] o A &
FJunsluihanazindy 1ou lunzasvln dssnedn Segona tlddainan ddseduas
dawamt:‘ﬂu@iaq"umwmawgﬂﬂﬁmmn M. aeruginosa  falMiAaa1INBEUTZLAN
. ! . . =y o 1 1 1 a %
hepatotoxins L2% microcystins (MCs) émmimﬂm’sﬁlzgﬂﬂaaUaaﬂmqﬁimmmaﬁnﬂ
LVIAR M. aeruginosa WANLED (Dai et al., 2008; Ross et al., 2006; Zurawell et al., 2005)
NANINAROLNWLIN &158NA ethyl acetate Va9 P0915 Waz@ILTa P0915 &1u1IngLed
A A o ! = ] v Aa A a A o &
g lunuafiisoasnanld SsnaunindistoanuiuaiSonsnisaduas boonlu
LLUﬂﬁL‘%‘U&TﬂWU’hagiumju Myxobacteria, Flavobacterium, Bacteroidetes, Cytophaga,
Sphingomonas, Bacillus, Achromobacter, Alteromonas, Arthrobacter,
Pseudoalteromonas, ~ Vibrio U8z Pseudomonas  lua@iainwunguuuailiioinaii
uwinaaglunguuuaiifunziauazinia (Kang et al., 2008; Kim et al., 2007; Mu et al.,
£ o< o & Aa '
2007; Roth et al., 2008; Su et al., 2007) Gslasna lluuaiiisuazguginmsasyniaai
ld lagnuassuaznedan uaswlnguuafisomanfiazdugianinalagnis
dadunsasynialdimasaminauan lasiianmsnuuaiiiseazldesansdiznou
1 & a ] 6 1 ] 09: A
Un9atdeenin Taasidunsdamassnning a1sUsenaumantuatavzidu 1Usdu (Lee
et al., 2000; Mitsutani et al., 2001), Wilne (Banin et al., 2001; Imamura et al., 2001;
Yamamoto et al., 1998), aziiluuada (Yoshikawa et al., 2000), &131U{52ue (Dakhama
et al, 1993), lulaimauwnuauyl (Gustafsson et al, 2009; Wang et al., 2005),
bacillamide (Jeong et al., 2003), hydroxylamine (Paul et al., 1979), lipid peroxidation
(Wang et al., 2008) Wazd1¢ AW Shi et al. (2006) LYINHBNTIBINWINTLUANTHNG LS
M3y ke luuuaiiS o wnIsuRENULITas et luuuafiislaoasimianisian:
Lﬁﬁg&LsﬁaﬁlmﬂﬁIuLLuaﬁL% PMNHANINAFOUNINAALEW lsNuas PO915  WuiN P0915
mmmwﬁmau"l,snﬁl,umjw phosphatase, lipase, arylamidase, trypsin, phosphohydrolase
e glucosaminidase TIANWENTD WIS M. aeruginosa TISTR 8305 a13tN@a
A ¢ o ' o A A A P @ &
annsnaatanlodainale thavanlaslunuafiisosrwlngfanwmniooas
o & A o .
AR UNUNILLANLIBUNTNLINLAZULNTNALTILUT2NaUG 28 cytoplasmic  membrane,
serrated external layer, outer membrane, peptidoglycan layer wazeal cyanobacterial
. A { [% , & o . {
porins  aidulusdunvieruagsunananedas (Hoiczyk and Hansel, 2000) Lawlasif

P0915 wﬁmiﬁ%aﬂszﬂaﬂﬂﬁwﬂﬁiw phosphatase, lipase, arylamidase, trypsin,
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. . ‘é LU Q 1 ¥
phosphohydrolase, glucosaminidase TIg1NNTD TR INBINTILTARRA LT substrate
16 3972 Ml InavinanuasflsznauuNIEINTaINILTARY8d M. aeruginosa TISTR 8305

o Y v & AAa K A

linsniuqunsivaitheanasvasaadiio il oo luwuaiiisedaanslunge anms
fananoldndasgansad wudmatanmales M. aeruginosa TISTR 8305 32umL
P0915 taatian1silRuuuladatndTaLan Warnnsansiwas M. aeruginosa TISTR
8305 mﬂlﬁﬂﬁaagamiﬂﬁuuua&aamm (scanning electron microscope %38 SEM)

iAnlaTalawinkaduad M. aeruginosa TISTR 8305 gnvhany



UNN 5

a@wamswmam

Aa o dq’uz o J ti o K ~ Aa d‘i‘ :qf
NUITBRIAYN B 1Hasnaszrnnivlyniliafabauazniidesivad
a A 6. =2 v o o =5 = ' A A Aa
sdunidralsa dvldvimsdunianseangninredinnlna ganuuafisend
a Qg [l v v v { Qs
ANumRIaRAamIaangniNEINw lassjsuiunsduadrldiniwneaning
& o ' A o A A < & ) o
Nzl s9e20d9n T innTeansnuuanisoluatenilsznavlddqe nadann,
Wagth, Uzni99, 1WSEd TINNIAY 26 @109 b 4 I9IQ laun ﬁ'aﬁi'mgl,ﬁ@,
-9} ) H v v 'y v v ) v v | & ' o -9
danianizd, 9wminasy, 3wiasgs Sududanianasagluunumoranziaduan
suaastsznelne lagsnansowsnuuanisylanivue 514 lalaan wunuanise
{ Q‘ = Q:!: r—Y 1 Qq/’ o v
nfignimdudadunidnelsansnue 20 laloan (5.64 %) uazvinsusnld
laloian P0915 G9a3ana ethyl acetate ¥89 P0915 cell suspension 13130
HULILUANISULNTNUIN LG 8 mﬂwvmj A8 S. aureus ATCC 29213, S. aureus
ATCC 25923, S. aureus PSU 106, MRSA NPRC 001R-004R, B. subtilis W8z
sanIndudsuuafiiiounsuaula 1 snuwWuida V. parahaemolyticus PSU 1681
loaden MIC  agszwing 256-512 pg/mL uaziid MBC  agjszwing 512-1,024
pg/mL wazsIgnanTagusd loenlunuafise M. aeruginosa TISTR 8305 o
93.91 % NANAULTUTUENT 4,500 pg/mL
] gl’ a a 6 =
NaNILITTRavadlaloian P0915 I@ﬂmmmﬁmmamimaqa
(16 DNA  analysis)  siunsadwunsievadlelaan Po915 laidn

Pseudoalteromonas flavipulchra

aniuazdalawauny
1. arsfimsdnenlassaieanseanans 289 P0915 wnLiy winlasiai
grueangniidussaalnd s lddsuifoulassairaioandr MIC asle
2. m3fimIana pigment a9 P0915 NanasaugNnIsULs Wiasand

5789137 pigment  vaInDATISy TanuiAsatosnunisesngnlunIIo UL

3. Tummesaugnalumssuge oo luuuaiiisoves P0915 aasldasan
1 A a A 6 di
\T% peptone  water  lunmIiieanagfunidnaseuunu NSS  Liasain
. Aaa oA ' ' & o o
M. aeruginosa TISTR 8305 1Juloenluuuafitsuiindalinusde NaCl 39vihldua
Al A A ' AA A o
vosgaaugud koo luwuafiisoaasandloelunuafizoudu
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4. luwanaauni13i 1U19959 a1 3in13@n B3NN AANANIZNUAIN
R1INBN M. aeruginosa TISTR 8305 Uaauaanun 1ikasan P0915 fina lnluwns
(U3 M. aeruginosa TISTR 8305 lasmisviliimadiiag

A A A o o W ° Aa '
5. LmesﬂmLa‘nﬂ@Lwﬂ"l@mu‘l,myvlummsnmiwmagvl@ﬂwmi
t:? v a wa 2{’ 1 U A n€

wrztagsluwasdjudnisuazunslalaansuisamwizidosda laudigndnig
e & d. o p dq oy v mem o
gudsniasss nelorsazifiasunamnanisilaassluiesd judnmsnuaniazlu
nzafinuuand19nu nedsnuanusuNusrInLafiSunzadIulngjazay
' [ A A A A A &R ~ o o
Punwdurunu Wausnaaniulalafiiasn g TGN IR ORI IR HE PGS {39
gﬂLmué"\mﬁhﬂﬂ madauﬁa"lajamsn@ﬁia%’imagvlﬁ LAY UNEIRNRINITD
o Aa [l v d'l 1 a v o 6 o L o‘d‘l =S 1A o £Z a
miammaQVL@LNavl,wumsﬂgauwuﬁﬂumﬂwugamﬂuumwanﬁu@aam‘ma@
mimaashaﬁﬁmmahLﬁm:ﬁaol"ﬂumsaQ‘s’mﬁ'wﬂuqmu
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o A5 o 6 a a% = eal L =3 A a g o &~

ANADUUG ﬂaﬂﬂﬂd,ﬂﬂzaﬂﬁ,HQﬂWina ua$W0ﬂﬁitlDLW%i.TliﬂﬂﬂuaxﬂﬂTﬂuﬁﬂﬂﬂdﬂﬁ
d' s di =S a = v . .
AlasunanIznunaduiund.  Fuduain http://www.sc.psu.ac.th/  units/cbipt/

Document/crab%20paper /Re-reef.doc; 4 February, 2010.

GEVY @Taaﬁgm. 2550. MMIAALRNLUATILI NV TaTINU D aUULEWEIINIT.

ma‘?maga%ﬁwm AKINEIAIRAT VA INDIRRIVAIUAITUNT FIVAN.

a = & o A ° A g A o o a A6
g1 U3euun. 2551, mIaaLantaznMITLuNTHa e TaNNETNaNITIRIN N3N
AL, ANENRNUTINIANRATURIL ATA. mﬂ%fﬁga‘%‘ﬁﬂm ATRANLNANRAT

PAINLIRLRIVITWATUNT RITVAN.

qm@]@‘? YJaanms, 11 u”umamalifﬁ, FANTU WaBTNBI, WHE ’WLAI. 2547. N1TAN B
anunannasvasziiadainzialuuwidemissluniaazinean @wmiazays).
AUIILAMVARINRRNINIITININ FNUUINIIAIRATNIINGLS IRIINLIRY

UIN.
U

) v & & ) Aa A a @ & &
AUNITON Utz Iwa9d. 2551, NIRALENLLATISINRINITONRASITAI LT IILAZLA bira]
LsﬁagLaaﬁnﬂﬁaﬂamuazﬂzﬂﬁa. mﬂﬁmqa%ﬁwm ATRANYIFIRAT
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Artificial sea water

Sodium chloride 2460¢g
Potassium chloride 0.67 g
Calcium chloride 1.36 g
Magnesium chloride 4.66 g
Magnesium sulfate 6.29 g
Sodium bicarbonate 0.18 g

aragEIBlIznauaIsnas 1000 mL. WIANW  lagidusnsiadaiusiay

1191 Autoclave 1 121 °C auaw 15 Jauaaaa1319ia tuina 15 wii

Artificial sea water agar

Sodium chloride 2460¢g
Potassium chloride 0.67 g
Calcium chloride 1.36 g
Magnesium chloride 4,66 g
Magnesium sulfate 6.29 g
Sodium bicarbonate 0.18 g
Peptone 4.00¢g
Yeas extract 2.00 g
Potassium hydrogen phosphate 1.00 g
Agar 15.00 g

TI91WNT ArANUEIBUITNAUAILEINEY 1000 mL. Widnnw dulwazany e
Autoclave 71 121 °C auah 15 Yaudaaa131997 tdwiian 15 wn s0aUNNIaaaY 45-
50 °C inlgaulaeLTaawazlszanmh 15-20 ml. iasl,ﬁd:uuﬁa
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Artificial sea water broth

Sodium chloride 2460¢g
Potassium chloride 0.67 g
Calcium chloride 1.36g
Magnesium chloride 466 g
Magnesium sulfate 6.29 g
Sodium bicarbonate 0.18 g
Peptone 40049
Yeas extract 2.004¢
Potassium hydrogen phosphate 1.00 g
Agar 15.00 g

TI91WNT AraUEIBLITNAUAILEINEY 1000 mL. Widnnw dulwazany e

Autoclave 1 121 °C @130 15 Yauaaaa131997 1dwaan 15 wn

Marine agar

Peptic digest of animal tissue 5.00 g
Yeast extract 1.00 g
Ferric citrate 0.10g
Magnesium chloride 8.80 g
Sodium chloride 1945¢g
Calcium chloride 180 g
Sodium sulfate 3.24 g
Potassium chloride 0.55¢
Sodium bicarbonate 0.16 g
Potassium bromide 0.08 g
Stontium chloride 0.034 g
Borric acid 0.022 g
Sodium silicate 0.004 g
Sodium fluorate 0.0024 ¢

Ammonium nitrate 0.0016 g

Disodium phosphate 0.008 g

Agar 15.00 g
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TI0MMIT aransawlsznaudiutianas 1000 mL. widnnw  aulwazaiey i

Autoclave 71 121 °C auaw 15 Uanuaaaan3aia twaan 15 wn s0anNInnny 45-

50 °C inlgaulaaILTaawazszanmh 15-20 mL. i@WfML‘*ﬁd

Mueller-Hinton agar (MHA), Difco

Meat infusion 20g
Cesein hydrolysate 175¢
Starch 15¢
Agar 15049

TIDNMIT azaUaIBUIznaualI8INa 1000 mL. wiannw eulwazaty i
Autoclave 71 121 °C aua% 15 Yaudaaa131997 tdwiian 15 wn s0anNIanay 45-

50 °C inlgaulaeILTaawazlszanmh 15-20 mL. i@WfML‘*ﬁd

Nutrient agar + 1%NaCl
Nutrient agar 23 g
Sodium chloride 10g
3813 azangsulsznaudisings 1000 mL. IWidhe duldazas s
Autoclave i 121 °C e 15 dandaansdia wnm 15 wid 00 WNNANARY 45-

50 °C inlRa w9 a1 waz5zaN D 15-20 mL. miﬁ?uuﬁa

Potato dextrose agar (PDA), Difco

Potato infusion 200 g
Bacto dextrose 20 g
Agar 1549

TI9T1WNT AraNUEIBUIZNAUAILEINEY 1000 mL. Widnnw dulwazany i
Autoclave 71 121 °C auah 15 Yauaaaa13199d dwiian 15 wn 00 WNNANARY 45-

50 °C inlRa w9 e 1wazszaN i 15-20 mL. miﬁ?uuﬁa

Sabouraud dextrose broth (SDB), Difco
Peptone 1049
D(+) glucose 40 g
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TIDNMIT azaUaInlIznaual8dINa 1000 mL. wiannw eulwazaty i

Autoclave 1 121 °C @130 15 Yauaaaa131997 1duaan 15 wn

Ttyptic Soy Agar (TSA)
Pancreatic Digest of Casein 15 g
Enzymatic Digest of Soybean Meal 15 g
Sodium Chloride 5 g
Distilled water 1000 mL
pH 7.310.2

991917 40 g azanelusinau 1000 mL. igns dulwazane siudn Autoclave
71121 °C anuaw 15 Uaudaaaisaii Wuial 15 win J0UnNAanaI 45-50 °c wla

LRI TDWRZU Tz 15-20 mL. iﬂIﬁ’g”uLLﬁd

Soft agar

Agar 0.75% (7.5 g)+ Luria-Bertani 20 ml luﬁﬂﬂﬁ'ﬁ 1000 mL uiatdunaae
waaaaz 4 mL 1gh Autoclave 71 121 °C anaai 15 ﬂauﬁ@iami’m‘ﬁ’s (Juiaan 15
wifi iin'l3lu water bath gaunnd 45-50 °C

SNLALANITLAN

NSLAIBNYN

amphotericin B 10 mg/mL
7381 amphotericin B 20 mg @38LA38979 4 dunikd nasnniuazasenlasls
10% DMSO uUSa1@s 2 mL usiutslanaaa eppendorf 1AUliidu stock solution 9

atwnnd 4 C
3 a

chloramphenicol 10 mg/mL
4381 chloramphenicol 20 mg FR8LATAITS 4 FWAKI RRINUaza e lagls
10% DMSO 1US¥1@5 2 mL usiutslanaaa eppendorf 1AUliidu stock solution

awnnd 4 °C
3 (]
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a a .
N13LA38NE resazurin

L3838 1.8 % resazurin laglTinanlunIIAZAULALNTAIRILNTZANBNTBIIUNA
0.45 pm Aulilunaea eppendorf wazviasae aluminium foil Natasnuuas L

stock solution ﬁaqmvmuﬁ 4 °C adasn 3l minnnaa919 1:10 draiinawlnaannidie

22

- Crystal violet

- lodine

- Safranin

- Resazurin
AIMazany

- Ethyl acetate

- Hexane

- Methanol

- Methanol:chloroform (1:1)

Kit
- APl ZYM Kit (by Biomerieux)

#1315 a%
- 70% uaz 95% (Ethyl alcohol)
- 20% Glycerol
- 1%Tween-80
- Artificial Sea Water (ASW)
- Sterile normal saline solution (0.85% NaCl)
- Sodium sulfate anhydrous (Na,SO,)
- 1% tetramethyl- p-phenylenediamine dihydrochloride

- 3% H,0,
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Qs d’/ S A
neagauanEmrNugIwzasuuaiie
U =
MsdaNgLNT
& o . & o A & o A &
WoANaY sterile aauualad Yszum 1 voa 1531 (loop) iBuiTaudunieie
(smear) Uualaa nszsduusuisnung g laldnmusinannaminlduazdaaslius
luane (air dry) @39u%8 (fix) laam s ladanWes197I0157 2-3 a39 UaR ASFAa
. a A A & [ = [ ~ v @
Tlawae  (crystal violet) uvShmAndedelilRvin 9l 1 wf waadsean wua
asazanelaladn  (odine) vSIMANALTE N9lT 1 Wil uald 988N BeALENDa
waanagaa 95 % (ethyl alcohol) USLIUNLNALLTE N9 13Uz 5-10 Tufi udId1988n
¥ ?,‘ A a . a ai ai 2( nw v a S v ¥ g/
81 nuaFmWsiin (safranin) USmAmAsge N9liUszanm 30 Fwfl aredaei
nau fuliududildamagdiendasaansye
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ANANWIN V.

LLN b 1

o]
22)
=h.

Overlay "U@38 Soft agar+ \Tanalia

L0 0

Artificial seawater agar plate

P0915 cell suspension “ﬁ"}j&l.@h\‘ﬁ]

ZRQULUEINNT
11 cell suspension 4341637 80 uL
WHaaaIlungaual 1y 30 °C 1duian
weiaz plate Niasonly 1-3 %

20U Inhibition zone

(7
o

Lqugﬁﬁ 1 msmaauﬂ‘szﬁw%mwmiﬁuma;ﬁuw’?ﬁmao P0915 cell suspension 1NN

1
1 =

UUNIZHING 9
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2

&)
=h.

LA
u

Overlay YiU@8 Soft agar+ t&afialsa

L0 0

Artificial seawater agar plate

P0915 cell suspension

-mum"ﬁmﬁ 10,000 rpm LEHRULUEINT

supernatant

-N309H% 0.45 laulasiuey

v

cell free supernatant
11 cell free supernatant
130165 80 pL
oA o
ma@aﬂuv\qmaa Uun 30 C LﬂuL’)ﬂ’l

udaz plate Na3oly 1-3 1%

1@2U19 'Inhibition zone

v
t2 A 6

LLN%Qﬁﬁ 2 msmaauﬂs:ﬁw%mwmsﬂ‘umﬁﬁu‘n 2p3 P0915 cell free supernatant
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3

2>
22)
=)

LA b

Overlay YiU@8 Soft agar+ t&afialsa

L0 0

Artificial seawater agar plate
81782818 Freeze died P0915 cell free

supernatant

RZAYNUUD N
8178288 Freeze died P0915 cell free
supernatant U33163 80 pL
ma@aﬂwqmaa 1u7 30 °C 1iuian
udaz plate Masoaly 1-3 %

102419 'Inhibition zone

a

LLNuQuﬁ 3 mimaauﬂizﬁwﬁmwmiﬁbﬁ'\aﬁ;auw?ﬁmao P0915 cell free

supernatant LT3T%
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LLNbA
u

YWAIWNITANG

a 6

v
TWABBNIIANATIIAIWIAWNIE A8 EtOAC

P0915 cell suspension 200 mL

.

anase EtOAC 100 mL (1AASIN 1)

v

17 10 @39 ATIRZ 10 AFI INUUIDIUTUDIU EtOAC
uwgnaanaIniuadndEaysal (Fnatu  EtOAc azla) ewinisaiu

Tndacnmouuney tNalasnuwnIszineuad EtOAC

v

FuVaINN

anaee EtOAC 8nass 100 mL

°ﬁ3wu 24 EtOAC

(Auugnd 1)

(e flask NAvTwnlalunTIswsn)

’ ’

TUVaIRN Ju0d EtOAC

l (Auugind 2 )

anaaae EtOAC

Snas3 100 mL

’ ’

TUVDIHN Juv89 EtOAC

Aulidusuingmd 1) oAududud 3)

1871 EtOAC 119 3 flasks 813780 NWlaY 1N
PNAWIRNTIOWUNLANIBY WA EtOAC 270

g 1 adllunTeuen euduaInn 2 uas 3



87

v ’

p v Tupa9 EtOAC LAURIWILLE flask
TUVaIRN P g
. v & ¥, 4 711 %38 9nLNa3 500 mL
@ lUswnurusiaiun 1) 3 :
Jdaarswansa

|

\@a sodium sulfate anhydrous adltiNaLan

¥ 4 | a 4 @ % \
‘H’]‘Yl‘]_]%a%ﬂﬂﬂ Iﬂﬂmumzuammmm

|

EtOAC swfi 4

'

n389181 Na,SO, aan lagltnyiansas

NiTunIaNd e ANHIWNITE19G8 organic solvent L&D

v

inlUsziveian EtOAC sanfi 30 C

'

FIRNG

* Iumumaa“ﬁ’uﬁwﬁmﬁ@ﬂ%mmua:‘ihmmqw%‘tumsﬁmqﬁuw%‘iﬁaISﬂ

WHWDHN 4 LEAITUABUNIENAGNIABLNI68 Ethyl Acetate (EtOAc) aauiladanainid
Uad Al-Zereini (2006)
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BAWIANN 5

ANIWLEAIISNI15E1A MIC

>@mﬁa
L]

Fofilamqu 1 2 3 | 4 | 5 | 6 7 | 8 o | 10 | 11 | 12
Control Control
2I%13 DMSO
R1381@ (uL) - 20 20 20 20 20 20 20 20 20 | 20 ﬂ
a Iy Y 0y Oy Yy Y 00> 4>
DMSO (uL) 20 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 | 20 20
MHB(uL) 180 | 80 | 80 | 8 | 8 | 8 | 8 | 80 80 | 80 | 80 180
omI+danelin | - 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
(ML)
AMNLTUTY
garnevag - |1,024 |512 | 256 | 128 | 64 | 32 16 8 4 2 -

&1I8NA (ug/mL)
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RAWIANN 6

wauslSainnauiSuosowlassl

| 5 | )Y OOOOO000 0000000000

30 nanomolas L]

== 3| (@O 0000000 0000000000

10 nanomoles 2

e 1| (000000000 0000000000
~|+| 0000000000 0000000000
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5l 8 2 £ 3 E £ 28§ %8 @s 848 E %
if |; | s Eg§3:f8 ¢ F:e{siozios
22 [+ 2 5 2 F o4 Do & 2 3 P F oFog b4 3 o8 o2 3
s |2 D EEEz i i xeE z®EEfiE:opil
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=nunoing Wesnndjiten hdeuseilinasuiifldluaeuusnignuss udfaznialy
A ' ol A = a & o a P
lqu@ FaunauInazlwdnny sudSuoenladasni g ldanuoudunasgulasd

T MNTURAILG 0-5 Lia 0 = N7, 5 = §L°1Tuﬁq@

‘ﬁlm: http://www.didier-pol.net/2apizym.html
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A5aNAa13A28 Methanol LLaz Methanol W& chloroform (AALUaIaN1INISV09

Isnansetyo, A. LLaz Kamei, Y. (2003))

ilalafl P0915 ﬁﬁmq 48 aw. Usuanudutuasdelild 05 McFarland
(1.5x10° CFU/mL) lu NSS gme‘i‘?a 1 mL spread 8dU% ASW agar ﬁwﬁqm%gﬁ 30 °C
Juwian 48 au. g@IﬂiaﬁL‘ﬁamn plate Aitaeslilansrousn 5 g W@udvhazaneasly
200 mL TaenT38 aanunTIE WEILEINAIENTIY IUNILTIARlUNTIBITIRRBR LR
witunyol3iunes sa9n 10-15 Wil Lﬂ@‘i”sﬁwa:afmﬁﬁlgaaglé ma@Lﬁaﬁ']ﬂﬁuqu
W38 6,000 rpm ﬁ'qm»ﬁgﬁ 4°C flwaan 15 wifl wasaniwmearnazaeiuly s
aznoudi e ldvinnsanadadodvinazansdy vauil 3 ass udaneavinazananis 3

RIBUTINNY LRTINNNITRBANYINRZaBaaNA28LAIad Evaporator
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BIOTEC Culture Collection (BCC)
113 Thailand Science Park, Paholycthin Road,

~
Klong 1, Klong Luang, Pathumthani 12120, Thailand E I D I E C‘i

Tel: +66-2-564-6700 ext 3336 Fax: +656-2-564-6707 a member of NSTDA
S1ENTUMANISIILUNAUEE

IDENTIFICATION'S REPORT

FednaduiiEnas / Customer's name: ATUNNATSSH AIANE 1|37 / No 2010-018
a9Answaziiae / Institute and address:N1ATE199T9ANE 1 AnZANgAIGAT TuilldFudinat / Sample receive da
wiTngnduasrauaTunt vielund asuan 90112 TUT9IL4IUNS/ Report date: 25-May-10
A6UT | SWARaEH A8nsduuntila HANTIRUUNTLA % ANNHEaY WNUTELWE
MNao. Sample No. Method of identification Identify as % similarity Note
1 S15 Full 185 rONA sequencing P. piscicida / P. flavipulchra/ P. maricaloris 99.7 - 99.9%
Tsainaieanang v luges O fideanns
LENEIFUUY @ FBmsanof @ arduihailelng @ dayanrsulFaufauanumiourasdrduioadlalng
@ Bu) (Tilsm
AamitseaL

(WEVAANR HzRuA)

2}

w3

q

)
ap

TEITU

L:]‘
- = =
(A NINENWT FAUIT)

Disclaimer:

PRI i o A s
Avindu Lianunsoldaneszunafuenuiasinill

uansnsasemiunasnn nnaldinnn

sanuduTLfuiies FIANTTULE:

vsaanansrrIageyla it asesaulisyny

= 2 P P B PR,
werrufumslaiifinandeyetl uarlusmmsudaudslile

Anwnlinmsnen

The results reported herein are for the test specimens and spex tion only and cannct be used to centify the goods nottested. National Center for Genetic Engineering and Siotechnolegy (BIOTEC) will not take any
responsisility for any consequence or damags, which may result from this information. Pleass note that BIOTEC is not 2 certification body. Use of the Canter name or symisol (Logo) in any case without written parmission is

prehibited

F-BT-BCC-31 Rev.0
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BIOTEC Culture Collection (BCC) j‘j
113 Thailand Science Park, Paholyothin Road,

Kleng 1, Klong Luang, Pathumthani 12120, Thailand BIO I EC

Tel: +66-2-564-6700 ext 3336 Fax: +66-2-564-6707 a member of NSTDA

Langd1sLil / Attached document 1

AEn1saILuntila / Method of identification

163 rDNA sequencing

1.  PCR amplification of 165 rDNA

DNA templates for PCR amplification were prepared by using “"Genomic DNA mini kit (Blood/culture cell)”
(Geneaid Biotech Ltd., Taiwan). DNA coding for 165 rRNA regions was amplified by means of PCR with Tag
polymerase, as described by Kawasaki et al. (1993), Yamada et al. (2000) and Katsura et al. (2001). A PCR product
for sequencing 16S rDNA regions was prepared by using the following two primers, 20F (5-GAG TTT GAT CCT GGC
TCA G-3', positions 9-27 on 16S rDNA by the £ co/f numbering system; Brosius et al., 1981) and 1500R (5-GTT
ACC TTG TTA CGA CTT-3', position 1509-1492 on 16S rDNA by the £ coffinumbering system; Brosius et al., 1981).
The PCR amplification was carried out with DNA Engine Dyad® Thermal Cycler (Bio-Rad Laboratories). One hundred
pl of a reaction mixture contained 15-20 ng of template DNA, 2.0 pmoles each of the two primers, 2.5 units of 7ag
polymerase, 2.0 mM MgClz, 0.2 mM dNTP and 10 ul of 10x 7ag buffer, pH 8.8, containing (NH4).S04, which was
comprised of 750 mM Tris-HCI, 200 mM (NH4).50,4 and 0.1% Tween 20. The PCR amplification was programmed to
carry out an initial denaturation step at 94°C for 3 min, 25 cycles of denaturation at 94°C for 1 min, annealing at
50°C for 1 min and elongation at 72°C for 2 min, followed by a final amplification step at 72°C for 3 min. The PCR
product was analyzed by 0.8% (w/v) agarose gel electrophoresis and purified with a QIAquick® PCR purification kit
(QIAGEN GmbH, Hilden, Germany). The purified PCR product was stored at -20°C for further step.
2. Direct sequencing of 165 rDNA

Direct sequencing of the single-banded and purified PCR products (ca. 1500 bases, on 16S rDNA by the £ colf
numbering system; Brosius et al., 1981) was carried out. Sequencing of the purified PCR products was carried out
with an ABI PRISM® BigDye™ Terminator Ready Reaction Cycle Sequencing Kit (version 3.0, Applied Biosystems,
Foster City, California, USA). The primers 27F (5-AGA GTT TGA TCM TGG CTC AG-3") and 518F (5-CCA GCA GCC
GCG GTA ATA CG-3") for partial sequencing, and additional 1492R (5-TAC GGY TAC CTT GTT ACG ACT T-3") and
B0OR (5-TAC CAG GGT ATC TAA TCC-3") for full length sequencing were used for sequencing of 165 rDNA. Ten pul
of a sequencing reaction mixture contained 5-20 ng of template DNAs, 2.0 pl of BigDye™ terminator ready reaction
mixture, 5-20 ng of DNA template, 1.6 pmole of sequencing primer, 1.5 pl of 5xBigDye™ sequencing buffer and
deionized water. The PCR reactions were carried out as follows: an initial denaturation step at 96°C for 30 sec, 25
cycles of denaturation at 96°C for 10 sec, annealing at 50°C for 5 sec and elongation at 60°C for 4 min. Eighty pl of
freshly prepared ethanol/acetate solution was added to the sequencing reaction mixture in 1.5 ml microcentrifuge
tube, and mixed well with a brief vortex. The mixture was left to stand at room temperature for 15 min and
centrifuged at the maximum speed or 14,500 rpm for 20 min at room temperature. The ethanol solution was
immediately removed carefully from the tube with an aspirator equipped with a fine tip. The resulting DNA pellets
were washed by adding 250 pl of 70% ethanol to the tube, and vortexed briefly. The precipitated DNA was
collected by centrifugation for 5 min at the maximum speed. The remaining ethanol was carefully removed from the
tube with an aspirator equipped with a fine tip. The DNA obtained was dried in a heat box at 90°C for 1 min, and
the dried DNA was stored at either 4°C or -20°C. The DNA pellets were suspended in 20 pl of a terminator
sequencing reagent, mixed on a vortex and spun down. The double-stranded DNA was completely separated by
heating at 95°C for 2 min, and immediately placed on ice, until ready to load on instrument. The DNA sequencing
was performed on an ABI Prism® 3730x| DNA Sequence (Applied Biosystems, Foster City, California, USA).
3. Sequence analyses

The nucleotide sequences obtained from all primers were assembled using Cap contig assembly program, an
accessory application in BioEdit (Biological sequence alignment editor) Program (http://www.mbio.ncsu.edu/
BioEdit/BioEdit.html). Homology search was performed by using the standard nucleotide BLAST (BLASTN) from the
NCBI web server http://blast.ncbi.nlm.nih.gov/Blast.cqi against previously reported sequences at the
GenBank/EMBL/DDBJ database for determination of the nearest sequences.

References
Brosius, 1., Dull, T. J., Sleeter, D. D. and Noller, H. F. (1981). Gene organization and primary structure of a
ribosomal RNA operon from Escherichia coli. J. Mol. Biol. 148, 107-127.
Katsura, K., Kawasaki, H., Potacharoen, W., Saono, S., Seki, T., Yamada, Y., Uchimura, T. and Komagata, K.
(2001). Asaia siamensis sp. nov., an acetic acid bacterium in the a-Profecbacteria. Int. 1. Syst. Fvol. Microbiol.
51, 559-563.
Kawasaki, H., Hoshino, Y., Hirata, A. and Yamasato, K. (1993). Is intracytoplasmic membrane structure a
generic criterion? It does not coincide with phylogenetic interrelationships among photosynthetic purple non-
sulfur bacteria. Arch. Microbiol. 160, 358-362.
Yamada, Y., Katsura, K., Kawasaki, H., Widyastuti, Y., Saono, S., Seki, T., Uchimura, T., and Komagata, K.
(2000). Asaia bogorensfis gen. nov., sp. nov., an unusual acetic acid bacterium in the a-Proteobacteria. Int. J.
Syst. Evol. Microbiol. 50, 823-829.
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BIOTEC Culture Collection (BCC) j
113 Thailand Science Park, Pahalyothin Road, '
Kloang 1, Klong Luang, Pathumthani 12120, Thailand BI D I E‘

Tel: +66-2-564-6700 ext 3336 Fax: +66-2-564-6707 a member of NSTDA

LAanasLiil / Attached document 2

anduilandlalng / Nucleotide sequence(s)

Gaui | Miadtede  (USwnmesdidutiaaalalng aeuiinadlalng (5 > 39
No. Sample No. Nucleotide region of Nucleotide sequence (&' -= 3")
1 S15 185 rDNA

]
1 GGl

GOGETRAACATTTCTEA

G CTTGAG
CG. ALGGGE
ATT
GC
GAG
GTG
oo
GG

LMAGCG GGTAGTCC,
CTRGGL LRREGCTRALCG
GAGTA
CATGTG
TACCA GTGCCTTCEEEAAT
GCTCG TETGARGATETTGGETTRARGTCCD GCARCCCCTAT
CAGC AACTCTARGEAG CGCTGATARACCG
CGRO ATGGCCCTTACGTGTAGGGC TACACACGTGCTACRRTGGD
ACAGR TaGETCC
TGGRG
EFoGET
TCCRG,
GTGTTC
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% Similarity of 165 rDNA compare with closely related species

Seqg-> 1 2 3 4 5
1 P. peptidysin 100.0 9%.0 sg.9 sg.7 ge.a
2 P. piscicida $9.0 100.0 $9.9 9.7 99.8
3 P. flavipulchra 8.9 $99.9 100.0 99.8 9.9
4 P. maricaloris 98.7 99.7 99.8 100.0 99.7
5 s 15 98.8 959.8 958.9 99.7 100.0

F-BT-BCC-31 Rev.0
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BIOTEC Culture Collection (BCC)
113 Thailand Science Park, Paholyothin Road,
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Klong 1, Klong Luang, Pathumthani 12120, Thailand BI O_r E C

Tel: +66-2-664-6700 ext 3336 Fax: +66-2-564-6707 amember of NSTDA

Land1gILuL / Attached document 4

ﬁlu"] ('l:ﬂﬁ‘ﬁ&‘:].!) / Other (please specify) : Phylogenetic relationship compare with closely related species

Nucleotid
thylogeny reconstruction
erence

options : Bootstrap

-»Gaps/Missing Data : Complete Deletion
Substitution Model ~
Pseudoalteromonas antartica

—=Model : Nucleotide: Maximum Composite 50
Likelihood

—>Substituti
T

Pseudoalteromonas translucida

ns to Include : d:
13itions + Transversions

Pseudoalteromonas haloplanktis

—»FPattern among Lineages : Same Pseudoalteromonas arctica
(Homogensous)
-»Rates among sites : Uniform rates Pseudoalteromonas carrageenaovora

of Sites : 1253
of Bootstrap Reps = 1000

62 Pseudoalteromonas issachenkonii
Pseudoalteromonas aliena
Pseudoalteromonas mariniglutinosa
Pseudoalteromonas prydzensis
Pseudoalteromonas aurantia

100 \Pseudoalteromonas citrea
Pseudoalteromonas ruthenica
Pseudoalteromonas byunsanensis
Pseudoalteromonas phenolica
Pseudoalteromonas luteoviolacea

Pseudoalteromonas rubra
84 81

Pseudoalteromonas peptidysin
Pseudoalteromonas piscicida
Pseudoalteromonas flavipulchra
Pseudoalteromonas maricaloris
S15

Pseudoi{i‘eromonas denitrificans
Pseudoalteromonas ulvae P 15

’7 FPseudoalteromonas tunicata

Pseudoalteromonas bacteriolytica
‘ 96

a5

Pseudoalteromonas sagamiensis

Listonella anguillarum
Krue
0.01
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lanansansdInIINasautawlaailag API ZYM Kit (by Biomerieux)

REF 25 200

072830 - GB - 2004/01

yapi®ZYM

System for the research of enzymatic activity

SUMMARY AND EXPLANATION

APl ZYM is a semi-quantitative micromethod designed for
the research of enzymatic activities. The technique is
applicable to all specimens (microorganisms, cell
suspensions, tissues, biological fluids, etc.). It allows the
systematic and rapid study of 19 enzymatic reactions
using very small sample quantities. The system consists
of a strip with 20 microwells (cupules), the base of which
contains the enzymatic substrate and its buffer. This base
allows contact between the enzyme and the generally
insoluble substrate.

APl Z¥M has not been developed in view of achieving the
precision of spectrophotometric or electrophoretic
procedures but has mainly been developed to permit the
detection of enzymatic activities in a complex sample
which has not been purified. It can be used to screen
specimens, thus providing a spectrum of enzymatic
determinations which can be further tested by
spectrophotometric and/or electrophoretic procedures.

PRINCIPLE

The APl ZYM strip is composed of 20 cupules, specially
designed for the study of enzymatic reactions. The base
of the strip, containing synthetic substrates, is made of
non-woven fibers. This base allows enzymatic reactions to
take place, even if the substrates are insoluble.

The enzymatic tests are inoculated with a dense
suspension of organisms, which is used to rehydrate the
enzymatic substrates. The metabolic end products
produced during the incubation period are detected
through colored reactions revealed by the addition of
reagents.

The reactions are read according to the Reading Table.

CONTENT OF THE KIT (Kit for 25 tests) :

- 25 API ZYM strips

- 25 incubation boxes
- 25 result sheets

- 1 package insert

COMPOSITION OF THE STRIP

The composition of the APl ZYM strip is given in the
Reading Table of this package insert.

REAGENTS AND MATERIAL REQUIRED BUT NOT
PROVIDED

Reagents :

- APl Suspension Medium, 2 ml (Ref. 70 700) or
AP NaCl 0.85 % Medium, 2 ml (Ref. 20 070)

- ZYM A + ZYM B Reagents (Ref. 70 472)

- McFarland Standard (ref. 70 900) or
DENSIMAT (ref. 99 234)

Material :

- Pipettes or PSlpettes

- Ampule rack

- Ampule protector

- General microbiclogy laboratory equipment

WARNINGS AND PRECAUTIONS

+ This system is designed for the research of
enzymatic activity only. Not for use in diagnostic
procedures.

» For professional use only.

s All specimens, microbial cultures and inoculated
products should be considered infectious and handled
appropriately. Aseptic technique and usual precautions
for handling the bacterial group studied should be
observed throughout this procedure. Refer to "NCCLS
M29-A, Protection of Laboratory Workers from
Instrument  Biohazards and Infectious Disease
Transmitted by Blood, Body Fluids, and Tissue,
Approved Guideline — Current revision". For additional
handling precautions, refer to "Biosafety in Microbiological
and Biomedical Laboratories — CDC/NIH — Latest edition”,
or to the regulations currently in use in each country.

+ Do not use reagents past the expiration date.

» Before use, check that the packaging of the various
components is intact.

» Do not use strips which have been damaged : cupules
deformed, etc.

STORAGE CONDITIONS

The strips should be stored at 2-8°C until the expiration
date indicated on the packaging.

bioMérieux™ SA

English - 1
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SPECIMEN PREPARATION

Dilute the specimen in a minimum volume of 2ml of
distilled water or in another diluter such as normal saline
without any buffer.

« For microorganisms :

Prepare a suspension with a turbidity of 5-6 McFarland
in APl Suspension Medium (2 ml) (open the ampule as
indicated in the paragraph "Warnings and Precautions”
of the package insert for this medium), distilled water or
an isotonic medium. Pure growth from an agar slant or
sediment from a centrifuged broth culture can be used
to prepare the suspension. In order to obtain
reproducible results, it is important that the micro-
organisms to be compared be initially grown on the
same isolation medium, the diluter be the same and the
suspension be of the same optical density. This
technique assays for constitutive enzymes. Inductive
enzymes can be detected by adding the corresponding
inducer(s) to the culture medium.

For other specimens (cell suspensions, tissues,
biological fluids, ...) :
Refer to literature or develop a specific procedure.

Based on the applications, the user must determine what
test conditions are appropriate and how to interpret the
results of AP ZYM.

INSTRUCTIONS FOR USE

Preparation of the strip

» Prepare an incubation box (tray and lid) and distribute
about 5 ml of distilled water or demineralized water [or
any water without additives or chemicals which may
release gases (e.g. Clz, COz, etc.)] into the honey-
combed wells of the tray to create a humid atmosphere.

» Record the sample reference on the elongated flap of
the tray. (Do not record the reference on the lid as it
may be misplaced during the procedure.)

« Remove the strip from its individual packaging.

 Place the strip in the incubation box.

Inoculation of the strip

« Using a pipette or PSlpette, dispense 65 pl of specimen
into each cupule.

 After inoculation, place the plastic lid on the tray and
incubate generally for 4 - 4 12 hours at 37°C (optimum
temperature). The time of incubation and temperature
may vary depending on the sample to be tested.
However, when samples are being compared, all test
conditions (time, temperature, growth media, density of
suspension) must be the same. The inoculated strip
should not be placed in bright light.

READING AND INTERPRETATION
Reading the strip

After incubation :

e Add 1 drop of ZYM A reagent and 1 drop of ZYM B
reagent to each cupule.

By placing a surface-active agent (ZYM A reagent) in
the cupule, solubilization of the ZYM B reagent in the
medium is facilitated.

Let the color develop for at least 5 minutes.

If possible, put the strip under a powerful light source
(1000 W bulb) for about 10 seconds with the bulb placed
about 10 cm (4") above the cupules. The procedurs will
eliminate any yellow color which may appear in the
cupules due to any excess of Fast Blue BB which has
not reacted. After light exposure, negative reactions
become colorless. Placing the strip in daylight for a few
minutes will produce comparable results.

Recording the reactions

Read the reactions and record the results on the result
sheet. A value ranging from 0-5 can be assigned,
corresponding to the colors developed : 0 corresponds to
a negative reaction, 5 to a reaction of maximum intensity
and values 1, 2, 3 or 4 are intermediate reactions
depending on the level of intensity (3, 4 or 5 being
considered as positive reactions).

The colors remain stable for several hours after the strip
has been inoculated with the reagents. After 24 hours,
colors may deteriorate, interferring with test interpretation.

QUALITY CONTROL
For all applications, we strongly recommend that quality control be performed, prior to using APl ZYM, which is adapted

to the specimen analyzed and the procedure adopted.

The suspension media, strips and reagents are systematically quality controlled at various stages of their manufacture.
The APl ZYM quality control is performed using bacterial strains or purified enzymes, such as those indicated in the table

below :
1 2 3 4 5 6 7 8 9 10 | 11 [ 12 | 13 |14 |15 | 16 [ 17 | 18 | 19 | 20

1. - + + + + + - - - - vV - - - - - - - - -
2. — — — — — = = - - - + + + + - - + + + -
3. = = + \ = = = = \ + = = = = = = = = = =

1. Pseudomonas aeruginosa ATCC™ 27853 (Profile obtained after 18-24 hr. culture on trypcase soy agar.

Inoculum adjusted to between 5 and 6 McF using DENSIMAT.)
2. B-glucosidase Sigma G0395 (Profile obtained using a concentration of 0.2 g/l.)
3. w-chymotrypsin Sigma C4129 (Profile obtained using a concentration of 1 g/l.)

+ Reading and interpretation 7-10 minutes after addition of the reagents.

* ATCC : American Type Culture Collection, 10801 University Boulevard, Manassas, VA 20110-2209, USA.
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LIMITATIONS OF THE METHOD

* APl ZYM should not be considered as an identification
product.

» APl Z¥M is a research product and is not designed to
produce biological analysis results for patients.

« All applications, other than those which have been
quality controlled by bioMérieux, are under the respon-
sibilty of the user. We recommend that you follow your
institution’s internal policies and procedures to verify and
validate the methodology and accuracy of APl ZYM.

« bioMérieux refuses to accept any responsibility
concerning the use of results obtained with AP ZYM.

WASTE DISPOSAL

Unused reagents may be considered as non hazardous
waste and disposed of accordingly.

Dispose of used reagents as well as any other
contaminated disposable materials following procedures
for infectious or potentially infectious products.

It is the responsibility of each laboratory to handle waste
and effluents produced according to their type and degree
of hazardousness and to treat and dispose of them (or
have them treated and disposed of) in accordance with
any applicable regulations.

WARRANTY

bioMérieux disclaims all warranties, express or implied,
including any implied warranties of MERCHANTABILITY AND
FITNESS FOR A PARTICULAR USE. bioMerieux shall not
be liable for any incidental or consequential damages. IN NO
EVENT SHALL BIOMERIEUX'S LIABLITY TO CUSTOMER
UNDER ANY CLAIM EXCEED A REFUND OF THE
AMOUNT PAID TO BIOMERIEUX FOR THE PRODUCT CR
SERVICE WHICH IS THE SUBJECT OF THE CLAIM.

READING TABLE

No. ENZYME ASSAYED FOR SUBSTRATE pH RESULT
POSITIVE NEGATIVE
Colorless or color
1| coma o e
intense coloration
2 Alkaline phosphatase 2-naphthyl phosphate 8.5 Violet
3 |Esterase (C4) 2-naphthyl butyrate 6.5 Violet
4 Esterase Lipase (C 8) 2-naphthyl caprylate 7.5 Wiolet
5 |Lipase (C 14) 2-naphthyl myristate " Violet
6 Leucine arylamidase L-leucyl-2-naphthylamide Crange
7 Valine arylamidase L-valyl-2-naphthylamide Orange
8 Cystine arylamidase L-eystyl-2-naphthylamide Crange
] Trypsin N-benzoyl-DL-arginine-2-naphthylamide 8.5 CQrange
10 | a-chymotrypsin N-glutaryl-phenylalanine-2-naphthylamide 75 Orange Colorless
11 | Acid phosphatase 2-naphthyl phosphate 5.4 Violet or
12 | Naphthol-AS-Bl-phosphohydrelase Naphthol-AS-Bl-phosphate " Blue Very pale
13 | a-galactosidase 6-Br-2-naphthyl-u D-galactopyranoside Violet yellow *
14 | B-galactosidase 2-naphthyl-tD-galactopyranoside " Violet
15 | B-glucuronidase Naphthol-AS-Bl-RD-glucuronide Blue
16 | a-glucosidase 2-naphthyl-aD-glucopyranoside " Violet
17 | B-glucosidase G-Br-2-naphthyl-RD-glucopyranoside Violet
18 | N-acetyl-B-glucosaminidase 1-naphthyl-N-acetyl-RD-glucosaminide Erown
19 | a-mannosidase 6-Br-2-naphthyl-a D-mannopyranoside Violet
20 | a-fucosidase 2-naphthyl-uL-fucopyranoside Violet

* Colorless or color of the contrel if the strip has been exposed to an intense light source after addition of the reagents ; if
the strip has not been exposed to intense light, a very pale yellow color is obtained.
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