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Abstract

More than 70% of the Earth’s surface cover with the seas, marine derived microbial natural
products have been largest and many unique microorganisms, which produce biological active
compounds to adapt to particular environmental conditions. For examples, antibiotics are
secondary metabolites of biosynthetic pathways in microorganisms. The aim of this study was to
screening of antibacterial activity from sponge-associated bacteria. A total of 197 isolates from
33 sponges collected from northern to western coast of Tao Island, Suratthani Province were
screened for antibacterial activity using disc diffusion agar assay. The result showed that 21
isolated bacteria(about 10.6%) exhibited antagonistic activity against the test bacteria, gram
positive bacteria, Bacillus subtilis, Staphylococcus aureus and gram negative bacteria, Vibrio
alginolyticus and/or Escherichia coli. Among them, 3 isolates, T55 H 1-6, T55 J 2-7, and T55 J
2-6 showed high antibacterial activity against to all test gram positive- and gram negative
bacteria. These isolates were identified as Pseudoalteromonas spp. and Pseudomonas sp.
respectively. In further study, culture supernatant and cell pellets were extracted with ethyl
acetate and mix solvents of methanol and chloroform (ratio 2:1) then both extracted fractions
were evaporated by Rotary vacuum evaporator. Only ethyl acetate extracts indicated the high
potential antibacterial activity from confirmed assay against test bacteria, B. subtilis, S. aureus
and V. alginolyticus. The results obtained in this study suggest that sponge-associated bacteria
may be an interesting source for discovery of antibacterial agents.
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1 ?x‘/ o { a Aaa . Qy U 1
usn aenniuihasazatoaznould 0.1 Haaans veaasuu AA disc n9lddnag udo
o dy 3 = % % 1 dy &’
1 1UnsunuemseureReInunuaIuYe 40 M58 Te
0 ¥ T P . v
® himsnuaNMINAaodlagly standard antibiotic disc N oxytetracyclin 30 lulasniu,
. 0 3 ¢ ..
streptomycin 10 luTasnsuse disc Tagriinmsnaasssi 3 A5 (tripicates)
' v H 9
® IiMIIANAgNT IMIIugIUANe IAeN1TIAVUIAUOILTIUNIUEY (inhibition zone) 1Ay

FUNANANN 24, 48 LAY 72 $2 119

3. msmmaauqﬂ%ﬁmwgaaasz (Antioxidants) VHUHY TLC ¥Havagasanarieny(crude

v ¥
(% A Jd

extracts) NUVANIIYNZIANNGNTYVEIYAUNIEOU

3.1 msanaasanarenuINIUANSaNIa (crude extraction)

=

dy &’ o s £ [ j’ =} A o .
3.1.1 LaENL%@E‘TWEJW‘L!‘QV]?JQ‘V]‘HiHﬂ"Ii@@G]"IL!LGH@LHJﬂm ﬂﬂﬂiﬂuﬂiu modified Zobell agar slant

a =

A A &
UML%ﬂﬁquﬂu 25 DIAUFAFOT UL 24 %2 119

QU

° R . T A 3
3.1.2 MM 3e¥ead i modified Zobell broth LNFoNUNY 25 oA UsATaE (1UIA1 24 -
] 9 ] 1 =}
48792 Tua Melanmswen luuls1u (100 seUAUIN)

o 1 dy ~ 9 9 1 d’} dy = a 4 a
3.1.3 ﬂ1ﬂ1iﬂ1ﬂl%€)1/]llﬂﬂ1ﬂellf] 2 Glﬁaﬂumwmamwa G]N”Uii@("lllﬂ@ 2 aﬁ’i)wﬁ1ﬁﬂa$ 1 aag

' dy P~ a = v ' ' = Y o
UVUIFONQYUNYN 25 DIFIEALFT Melamsen Tuuasiy (100 59URNBDUIN) Tagaz 19

U

S A

] v g 4 Y v
“V]@afNLfIE]ﬂTlJL’JaWWﬂﬂ“lJ‘VIL%ﬁ]fl'ﬁ)ﬂq‘ﬂ‘ﬁiuﬂ1ﬁ@]@ﬁ1ul%ﬁ]uﬂﬂﬂliﬂﬂﬂ1ﬂuﬂ
o ! 4 9 A . . . ¥ <
3.1.4 ¥ I umlesduns e High Speed Refrigerated Centrifuge A28f314137391 8000 501

' A A A a = % ' f >~ 9
ADUIN Lﬂunm 10 4N NngUrHu 20 DA ALK Waﬂ%’lﬂNWHﬂWﬁﬂuLW?ﬂQLLﬁ?%gLLﬂﬂ
v

I 1 v A
Nl uapIaIU A9l

=

Jd
FIUFAAVRINUANISE
o 1 I A Ayy ¥ 9 .
o haruveusaauuaiisen 1au1d19d1e Normal saline 0.85%

Y

o y $ 1 [} 9 1 $ 9}' o o 1 y 9 o 1
o mmsthudeasu@ednude 3.1.4 luueazviasanldfunensad lagrihaiuny: lanavualaaslu

Aq v Y = A d 3 o v = Yy v
naoa NlFlumstumdssnaoa lvinsaimiin uaziiunn 13udn
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Qy 1 Qy [ J o ] %’ @ g‘/ o %’ o
19874 supernatant N4 1/aamdeuaaiuveurad uazih lUvahminnaua udrdusmniminues
J
A
o [ I'd
WMMIanAA0a1302a10 1ONTIUDA, B13azaeray Aao 13e5y LazmMs1Uea (CH, : MeOH = 1 : 2)
a AaAa o I v ] .
Uszanal 100 Hadans Tagiimsrzaznouwan Inngaeenannu 1ati1lua (homogenized) Taeld
1A504 biomixer #39® Ultrazonic Y14 5-10 U
d’ L= Jd 1 o Y o 9 tﬂ' .
mesazatenldlatinmnes mumsifisaduandeniod Ultrazonic
o y A 1 S v 9
MNMFTUHISUF ANV 4
o 1 sy Y ° ] ~ [ Y g’.l Y o @ so} o Y
hduvesazneumaan lauiisuReanuaoudu on 2 A53 udnhmsruimingaie
o w 1 d' 9 1 %’ Y v 1 A Aana 1 o [}
111@106190 1811 1d ethyl acetate taziin Taeldensiaiu 1 : 1 Yszua 100 Haaans lansredmsy
Y Y Y 9 Y
HEAFUYUIA 300 Haaans nieunaweauasazaenu uaIRaNne 13auIenTUYB ethyl acetate LA
¥ ' Y 3 A & ° o q ¥ 9 ) I
W Tesgwguuuszidudiuiamnsoaza1slaly ehthyl acetate Feaziinnyliuvialasldnaread
° @ Ad ¥ I 9 ] ' y 3 ' PR o A Y H °
§M5Y evaporate NFIMINITeUT0oudY drnFuaaztluauitansanafazaielaaluiiaziiun

1 Aa aa Y 3’, 1 9 o 9 g‘; Qy 9 ?z’/ o 1 dy
e ethyl acetate Uszun 30 Uadans WIPNNAVEIIUFITAZA U INY uamw‘la%uuﬂﬂw NUYUU

3 v , 2 Ayy 9 0o q ¥ 9 4 3 o o o

IUATY 3 A um!,’mmummum'lﬂfjﬂmﬂ"lﬂwﬂmm HAZWIHINUNNOU LASUAIINITNAGDINND
9

A3

o 1 ~ 9 1 ?1’1 = 901 1 d o Y] 1 Y o di

ihaulanlaunazvune ethyl acetate wazih laanaad sy evaporate Tagaotin AT o4 rotary

vacumm evaporator

AIUVDIDIHIIIALUTD (supernatant)
o 1 dy i’ A ¥ v 9 o 1 Y y ] 9
MaIuY090115 AT N IR TR ethyl acetate 11EATIAIU 1 : 4 WiounuvehauaIsazaretn
(% 9 g’/ Qy 9 g‘/ %} U g’/ I 1 d'
AU udaane 13auensuves ethyl acetate oz Tasausuuuaztiuaiuarsiannsoazarelaly
: o J o @ 4 o '
ethyl acetate B9z M sziveliure Tasldwarad a1y evaporate 1o lnaaevne 11/

o g’/ ' ' a2 o A oA 9y
Wmminaaesiuae 1 iswRernufdutiums luaoudu

v Y r'd
Whansanane1ui 1@ (crude extracts) Naaro9aIU(fractions) TUnageurgnisueyyasasyae 11/

9 U

3.2 MSANTIUNATOU

3.2.1 MSIATINAITAZA18 0.004 % DPPH (2,2-Diphenyl-1-picrylhydrazyl

MSIRSENEITAZAI0 ANty DPPH (2,2-Diphenyl-1-picrylhydrazyl ) Tutenueanigns anududu

d aaa

a £ g o [
0.004% Gll!ﬁ1§ﬁ$ﬂ"lflli’]1/]‘ﬁ”ll!@ﬁﬂ§fﬁ/]ﬁ Lﬂ?JGLLlﬂ"I‘Imgﬁ'ﬂuﬁﬂ(ﬂnﬂﬁ!ﬂiﬂ) Taesaanney 0.0004 N34 Q3

luvaa azaredrseniue Jadsuasvina 10 Jaaaas wer lddnn
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3.2.2 NITLENANT secondary metabolites TeAT Thin — layer Chromatography (TLC)

3.2.2.1 WiTaINuE TLC wned TLC uazszuudainazans (Stahl, 1969)

WU TLC o3m plates sheet silica gel 60 F 254 1380 Merck (1118 20 x 20 EURLNAT) FAANN

PUIA 3 X 5 LIURINAT

lunssienuned TLC Geflansazanelusnandan CH,CI : CH,OH Tunisuendauisznasuaesans

secondary metabolites

AANTUENENT secondary metabolites ‘17;15555')?1 TLC

fiutitd TLC plates sheet silica gel fsi3aslFainda 3.2.1.1 uwinnisseagsaiaueuandausine
dia 3.1 WIUNA1T secondary metabolites ‘ﬁlﬂmgm (spot) TmﬂﬁﬁmmmLﬁﬂﬁzﬁmimﬂigﬁm@mLmﬂaﬁmmm 5
lulasang  udoddesdioliiuie  anntiutiusi TLC plates silica gel WAAZLEL Teletilunmusiansagae
arsavanenanludnsaau CH,Cl : CH,OH 38 Dichloromethane : Methanol (95:5) Tng/lfidautaneigau
°MNLLcJu‘ﬁlLLﬁ@fﬂuﬁqﬁmmw@qm:mm 0.5 URMRs WeasazatInReUTI R wTivnsanLane
Ul TLC plates silica gel Uszanow 1 @upumg  91u1nn Wi mm‘fuﬁﬁma‘mwmmmﬁmﬂ,ﬁﬁ?m
antioxidation Tnanisailsdanuuiioges TLC plates nelsiuas UV iilunismansasupmuanifnisiuledi
wazausannanlalenuilupuaniimnisiluans hydrophobic faantAsinnnnIcesiansuiazainiAaeud

IHunusl TLC Awanumien R, 189413 secondary metabolites Nuenusazaiin

16



wanazenlsiaranisIdg

¢
Y A a

1. MafauanuuANGanedeegiuaInea]Hu3gns (Isolation and Purification of sponge-associated
. . ~ i’ AA Ao Y 3 . .
bacteria, test strain) L0 MIETaNALUANI sNAALen lavnWe 1 (isolated strains)
! o "o %,I ' 1 £ a o Jd A
msAnyIgadIniedeednuvleai: unasluivesd1seongnENFIMNLZNAAN UNETUD NS
H o A < o 1 e < @ ] g}/ ) . . )
5282 2 AUHUMINUAI9819N 011910 ANDAIDEINTNA 8 AF1599 1A8IT scuba diving 1INVTIN
] 1 [ @ o 1 A a a v ?,’ o (J '
nzangimzie Janiagieeisiil laun uinafimmile vianaaziuan Tavleaiduau 33 daedi
Y o dﬁl A A A dy dﬁl . [
Taglashimsmzi@esniite Taensinaensz 910 DUeIMITIA8UTO Modified Zobell agar 1Az #1115 0AA
dy A A Y a Q‘{ A 1 A 1 [ o =~ n v
ueniyeuuaiizengia liusgns laodonuaay In lalinuana1anuiinnia (streak) DU M5 11 14
e o v A A o ~ o 1 ¥ ' @ =
nana ansomsaauenuuaiizeld 197 meug nunuaiieedeedlunouinaazdiodnsdl
S A d’ 1 U o d’ g =
Wunanuaiizeiuanasnulaenusiuiuriesiga lu Weainsndiae TAO-E-02, Xestospongia
1 ] { %,’ 1 1
testudinaria 37U 2.0 x 10’ TaTatidonsu uazuniganesimeWuduas TAO-G-08 Oceanapia
. . o 6 = [ v = d‘ o v 1 %,‘
sagittaria 3117 8.66 x 10° TaTalinonin Awaaasigaz@ealumsni 1 uazaledanimaienadiin

5%8 TAO-E-02 1ag TAO-G-08 AIUAUAINTN 1
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d‘ o a A = k) %’ a 1 @ o 4 =1
M13190 1 mmmmmnmmxmmwﬂ"lﬂmﬂWmmmnmmmm WHIAFITHYIBTIU

& dlout ﬁiﬂfﬂl!ﬂﬂ'ﬁﬁﬂﬂzm
e nanuannylu
Fo'lng Foinorenans Woath(CFU/g)
TAO-A-01 W@Q‘ﬁ1ﬂﬁ@ﬂ{]ﬂlﬂw Spheciospongia vagabunda 7.0x 10*
TAO-A-02 wmﬁmiﬂu%q%mﬁm Petrosia (Petrosia) sp. 34x10"
TAO-A-03 Wmﬁuﬂﬁawmﬁ%’h Gelliodes petrosioides 3.76x 10°
TAO-A-04 W@Qﬁﬂﬂﬁﬂﬂllﬂﬂmﬂﬂln Clathria (Thalysias) toxifera 8.2x 10°
TAO-A-05 | Wosrundeuuiedui Xestospongia sp. 1.08 x 10°
TAO-B-01 W@Q‘L?l:ﬂ%l Biemna fortis 2.78x 10’
TAO-B-02 W@Q‘\jm@‘h%ﬁ”l Cacospongia sp. 3.1x10°
TAO-B-03 | Wosthindeinnsddumunuen | Thrinacophora incrustans, 136 x 10°
TAO-B-04 W@Qﬁ%ﬂﬁﬂﬂ%‘]ﬁﬂﬁ Psammochela elegans 2.72x 10°
TAO-B-05 | Wosrh@hidu Neopetrosia sp. 6.46x 10°
TAO-B-06 W'mﬁuﬂ?%au%%mﬁm Pseudoceratina purpurea 2.47x 10°
TAO-B-07 | Wosrindeuuiediia Xestospongia sp. 1.88x 10°
TAO-B-08 W@QﬁMiﬂ%?j’N Xestospongia testudinaria 4.0x 10"
TAO-B-09 | Wosrhwiadun Haliclona sp. 1.42x 10°
TAO-C-01 Waqﬁwﬁﬁwma Petrosia (Petrosia) hoeksemai 1.7x 10°
TAO-C-02 W@QﬁMiﬂ%?j’N Xestospongia testudinaria 1.6 x 10"
TAO-C-03 W'mﬁuﬂ?%au%%mﬁm Pseudoceratina purpurea 1.15x 10°
TAO-C-04 | Wosrhundeuuiediig Xestospongia sp. 1.42x10°
TAO-D-01 | Weurhdanguae Hyrtios erectus 2.94x 10°
TAO-D-02 | Wosrhiag Axinyssa sp. 6.4x 10"
TAO-D-03 W@Q‘L%Q@T’J?Tﬁ”l Cacospongia sp. 146 x 10°
TAO-D-04 W@Q‘L?lﬁ ARG N Mycale (Mycale) grandis 2.67x 10°
TAO-D-05 | Wowrhundoude Corticium niger 126 x 10°
TAO-D-06 V‘I@Qﬁmiﬂa’ﬁﬂﬂ Xestospongia testudinaria 1.0x 10°
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MI19N 1 (do)

4 dlovh ﬁmyammﬂ'ﬁﬁamm
e navuannylu
¥ lne Fodneenans wouh (CFU/R)
TAO-E-01 wmﬁﬁﬁmm Petrosia (Petrosia) hoeksemai 1.1x 10’
TAO-E-02 V‘I@Qﬁmiﬂa’ﬁﬂ Xestospongia testudinaria 2.0x 10’
TAO-E-03 | Weurhdanguae Hyrtios erectus 222x10°
TAO-E-04 | Wouhidangudim Hyrtios erectus 5.48x 10°
TAO-E-05 W@Q‘L?l:ﬂ%l Biemna fortis 3.86x 10°
TAO-E-06 Waqﬁuﬂﬁauﬁﬁmﬁm Pseudoceratina purpurea 9.03x 10°
TAO-F-01 | Wosrh@hidu Neopetrosia sp. 46x 10"
TAO-F-02 wmﬁﬁﬁmm Petrosia (Petrosia) hoeksemai 1.64x 10°
TAO-F-03 | Woarhdia Axinyssa sp. 3.18x 107
TAO-F-04 wmﬁm PHEE Cacospongia sp. 75x10°
TAO-F-05 Waqﬁmﬁawm%%w Gelliodes petrosioides 1.72x 10’
TAO-F-06 | Wosrhindeuudediig Xestospongia sp. 146 x 10’
TAO-F-07 W@Q‘L?l:ﬂ%l Biemna fortis 3.6x10°
TAO-F-08 W'aqﬁﬁu"lﬁ%ﬁw Pachastrissa nux 6.44x 10°
TAO-F-09 | Woarhinsdumn Halichondria sp. 22 x 10°
TAO-F-10 wmﬁmwu%um Halichondria Halichondria 5.6x 10’
TAO-G-01 Wmﬁmﬁau%wm Psammochela elegans 33x10°
TAO-G-02 W@Qﬁhﬁ'ﬂ%ﬂn’s Petrosia (Petrosia) sp. 1.68x 10’
TAO-G-03 | Wesrhnsdhaaiiaa Halichondria sp. 8.28x 10°
TAO-G-04 W@Qﬁhﬁ'ﬂ%ﬂn’s Xestospongia sp. 6.6x 10"
TAO-G-05 | WosrhAouiiudum Stylissa massa 1.1x 10°
TAO-G-06 Wmﬁﬁauwum%ﬁmm Echinodictyum sp.1 3.38x 10°
TAO-G-07 W@Qﬁmﬂﬂ@ﬁw Cinachyrella australiensis 2.72x 107
TAO-G-08 wmﬁmwu%um Oceanapia sagittaria 8.66 x 10°
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MI19N 1 (do)

4 dlovh ﬁmyammﬂ'ﬁfiamm

THa nanuanwulu

Fo'lne Foinerenand ol (CFU/g)
TAO-H-01 | Wosriundeudimasaily Halichondria sp. 9.0x 10’
TAO-H-02 | Wosrhvadu Haliclona sp. 1.98 x 10°
TAO-H-03 | Wosriuadouduia Petrosia (Petrosia) sp. 1.0x 10°
TAO-1-02 W@Q‘L}Hﬂzﬂﬁ/\i%%”l Cladocroce sp. 1.2x 10°
TAO-J-01 W@Q‘L}‘@ﬂﬂ@ﬁw Cinachyrella australiensis 8.48x 10°
TAO-J-02 W@Qﬁﬁﬂ%mﬁﬂﬂ Pseudoceratina sp. 3.11x10°
TAO-1-03 | Woarhdiag Axinyssa sp. 2.04x 10°
TAO-J-04 | Wosrundeuuiediia Xestospongia sp. 8.8x 10*
TAO-105 | Wosrhasne Petrosia (Petrosia) sp. 82x 10"
TAOK-01 | Wosrhnsdi Axinyssa sp. 6.6x 10°
TAOK-02 | ewbundevaieiiy Axinyssa sp. 3.38x 107
TAOK-03 | esiuadeuduinielny Halichlona sp. 1.12x 10°
TAO-K-04 Waﬁuﬂﬁau%ﬁmﬁm Pseudoceratina purpurea 8.6x 10"
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4 a G

d v
a [y d . U . .. .
2. mﬁﬂﬁ’m‘mE]Tlﬁ“lumﬁﬂﬂtl\‘ii]ﬁuﬂ Elﬁ‘nﬂa”é]‘lj(test strains) !mzﬁuﬂuwa (Screening of antimicrobial

activity

=2 < 9 X Aa A A A ~ o IR
AINNITANHINITATIVADUYNINITATULYDUUANITYINNATDUUDILUUANLIINSLAaNDIAYDYN L

U

¥ A o & X A A ~Aq Y a ¥ a Y 1
Wosrnszezian 24 GH’JIIN G]NLGM’JLL‘]J?I‘V]LiEJ‘V]‘V]ﬂfT@‘]J‘Vliﬂfluﬂ"ﬁﬁi’ﬁ]ﬁ'ﬂﬂﬂﬂﬂﬁuﬂ 4 BUA llﬂLLﬂ
Bacillus subtilis, Staphylococcus aureus, Escherichia coli W& Vibrio alguilalum 1ae7% Disc Diffusion

vy A dy A A @ R H = a a J Y
Agar Assay 15111!11/]LW13LﬁENLL”]J?I‘VILSEJTI?JT?(EJ?)Qﬂ‘]JWf’NH”I‘IJﬁJ"Iﬁﬁ 100 hllljﬂﬁa@i NYAUUATN LLﬁ'J“l‘]J
(% a A A d @ &' A Y a dy j’ .
‘Vlﬂﬁi’)‘]_lﬂ‘]_lLL‘]Jﬂ‘ﬂ!iEJTIﬂﬂ'@‘]JTIL‘]_]u@]’JLWIHGU?NLGH@VIﬂf’ﬂﬁlﬂﬂjiﬂ YUDIMITAYIUYD Modified Zobell agar

[ A A A 9 I Ad a ] 1 o o 4 = Y 1 A a
NUN LL‘]Jﬂ‘VILSEJTI%LﬁVILLEJﬂ"lmJ”IﬂWﬂWBQHW NNUINUITNIU WIUNISIAT WHIAFIIHUTIU ”lmm VILIUNHA
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Wiﬁﬂ VTIANAASIUAN 1%1/\'@@1!1’1]11!’31! 33 Q798N ﬁummﬂﬁ@‘ummmmﬂ‘ﬁﬁamm 197 @gnUd
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Y a dy AAa A v v Jda o 9 A £ Y dy
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UUANLTINNATD U Tﬂﬂﬂlummuu ‘W‘]J’NLL‘]Jﬂﬁ!iEJ‘VIZm 35 MYNUG ﬁ1h1iﬂgﬁl}1uﬂ1‘ilﬂiﬂlu"llﬂ\1 B. subtilis

laun T55 H 1-6, T55 J 2-7, uay T55 J 2-6 G'T}mmﬁ’uﬁ TE 11-7 1¥namsdudiiga Jvuiaves

q
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AA o o

a a A yw 1 I a 1
vinala Av 25.0 Jadwas uenNNUGINUN B. subrilis \WusiaRlTIuINY0IEeWUTLLANE oNaN

aunsoduminiy lduniga  wan1snaaosi land1enuaIuIToues Kennedy tazame (2009) tag

=

Ocky tazamz (2007) uaziivavesusnulalvggadiosuny dau S aureus nugnsa Iasuunaie
N1 16 eoWug 1AUA TA 2-6 Bk, TA 52 R, TA 5-3 Br, TA 5-12 Bk, TA 5-3 Br, TC 3-1 Bk, TE 11-1 DP,

TE 19-1 R, TE 19-4 Br, TE 19-5 BK, MSA 2-3 R, MSA 4-8R, MSA 4-9 Y, MSB 1-5 Y tta¢ MSB 6-3R 9

v
aA

v X A A A [l
@eWUT TE 19-5 BK 1dwanmsaanga sdivuiavesuinalans 20.2 Tadwas Fennuainsolums

Y
<Al

Y == 1 v o Y A o Y A A
mummuuﬂmifmxm;mazmﬂwuﬁuumﬂﬂammﬂu IWJ P. aeruginosa Qﬂmuiﬂmmﬂmsammma

Q

Q/ =

4 Y 1 ~ =) == A ~ o 3’./ a . ..
UTAYY llmm TE 9-8 11!%&1%7]]1%%“‘]%11/“3Emzlaﬁ"lfJ‘W‘Lli;‘Gl,ﬂﬂﬁ"lu”liﬂﬂﬂmﬂ”liﬁ]ﬁg“’llﬂﬂ V. alginoliticus
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9 A A A Y g A A 1 Aa A @ =S
llﬂ HuANFeN N a AT BULANG eNNATOUNINNIT 1 FHAT 14 a19WUT AdLdaIs1vaziden Iy

Q

A
MINN 2
INHANITNATDINUNTOANRDINUNUIVBUBI Ocky HazAME (2007) WULLATEeNzIaNo1dvey
@ ¥ v J o { a :
AU 4. hydrophila Waza e WUgs e BSP4.3 NAWNTORUNISING YV S, aureus 1A B. subtilis B

3 X A A AN Yq 2 Y @
L‘iJ‘L!L“If’e]LL‘]JﬂVILiﬂﬂﬂﬁ@‘ﬂ‘ﬂ]lﬂ{lsﬂuﬂﬁ‘ﬂﬂﬂ@ﬂullm%uﬂu

d [ £ o & ~ 4 =t o o J ~
Lﬁf]ﬂ’]ﬂ’liﬂﬂﬁ@ﬂﬂ‘Vl‘ﬁsluﬂ’]iEIUﬂﬁllﬂﬂ‘ﬁlifl’SUWULLUﬂVIGEJﬂZLaﬂ']u’Ju 21 MYNUS NNNATDY

A A

v J Q‘{ o é’, =3 4 a @ %’, 1
197 @1eWug uaasgns lumssusiwuaiizedunldlumsnaaousiu 4 viia Tasamnsadugslungy
uuaiizensuuan laun Bacillus subtilis, Staphylococcus aureus, LAZ/M30 ﬂ’ej:mmﬂﬁﬁﬂﬂ%llaﬂ AlLn
] 9 Y ¥
Pseudomonas aeruginosa, Escherichia coli (M3 1N 2) mﬂuuhl,ﬁlﬂmaﬂﬂﬁmﬁwamﬂﬁlﬁ@’dﬂﬂWWﬁﬁ
£a ° o o A Y ¥ o ° o o = Y A o £
p0NYNIFINNTINIU 4 eius e ld ldmsananeruiiuauundmiuanu lududugdugning
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¥ muazdnyasszaeumaniiae 1
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= = v O aa A A v 1o o A v O
M1IN 1 !!ﬁﬂQq‘ﬂﬁﬁlufniil‘]JEIQ!!UﬂTl!ifl‘nﬂﬂﬂﬂiﬂﬂ!mﬂ‘ﬂ!iﬂ‘ﬂﬂ'lﬁﬂﬂgﬂUV‘I@QHKUi!’Jmﬂ‘UﬂQ taeNa

v ' d F a a
saumuﬂuﬂnmasﬂumamm)

Havesmsifuia
Hinatay 5‘%@'!‘%9 B. subtilis S. aureus V.alginolyticus E. coli
82 T55A1-5Y - 14+14/2=14.0 15+15/2=15.0 18+16/2=17.0
94 T55A2-60r 15+14/2=14.5 14+14/2=14.0 - -
104 T55A3-3 20+19/2=19.5 19+17/2=18.0 16+14/2=15.0 21+19/2=20.0
114 T55A4-2 - 15+16/2=15.5 - -
126 T55A5-4or 15+15/2=15.0 16+15/2=15.5 15+15/2=15.0 18+16/2=17.0
134 T55A5-13 16+19/2=17.5 18+17/2=17.5 16+16/2=16.0 -
135 T55B7-1 15+16/2=15.5 - - 15+15/2=15.0
143 T55B8-1or 18+16/2=17.0 - - -
155 T55B9-5BK 18+17/2=17.5 - 20+19/2=19.5 18+17/2=17.5
175 T55D5-4C - 16+15/2=15.5 - 15+15/2=15.0
190 T55E5-5 16+16/2=16.0 - - -
191 T55E5-7 15+15/2=15.0 - - -
198 T55E5-19 15+15/2=15.0 - - -
199 T55E6-1cy 15+18/2=17.0 - - -
210 T55F2-3Y - - 18+16/2=17.0 18+17/2=17.5
215 T55F4-9C 15+15/2=15.0 16+16/2=16.0 - -
222 T55G2-1Y 17+17/2=17.0 - - -
223 T55G2-2 19+19/2=19.0 - - -
226 T55G3-60r - - 15+15/2=15.0 -
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243 | T55G5-10Bk

15+14/2=14.5

254 | T55G6-11R

18+17/2=17.5

18+18/2=18.0

15+15/2=15.0

255 | T55G7-1Bk

16+16/2=16.0

17+18/2=17.5

15+15/2=15.0

256 | T55G7-2

14+15/2=14.5

14+14/2=14.0

276 | T5S5H1-6Bk

19+19/2=19.0

14+15/2=14.5

16+15/2=15.5

18+15/2=16.5

290 | T55H3-7Br

16+18/2=17.0

296 | T55H3-13Br

18+17/2=17.5

19+19/2=19.0

316 | T55J)2-6

19+19/2=19.0

20+18/2=19.0

20+19/2=19.5

18+18/2=18.0

317 | T55J2-7R

18+16/2=17.0

17+16/2=16.5

15+16/2=15.5

16+16/2=16.0

319 | T55J2-9Br

15+15/2=15.0

18+17/2=17.5

330 | T55J4-5Br

18+17/2=17.5

341 T55k1-4Br

18+18/2=18.0

360 | T55k3-4R

16+15/2=15.5

365 | T55k3-9Bk

15+15/2=15.0

373 | T55k4-7Br

17+17/2=17.0
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3
a

M3197 3 HanMINAaUNEMUEYYAd32 AT DPPH Assay

(Spray with 0.004 % DPPH on loaded TLC plate)

a1y v Mid-point (b) | Solvent front (a) f1R ; (b+a)
1 TB8 -6 Br(i?l"uéflﬂ) 3.6 4.1 0.88
2 TB8 — 6 Br(Cell) 3.5 4.1 0.85
3 TAS5-3 Br(‘lsilntgil\i) 3.5 4.1 0.85
4 TAS5 - 3 Br(Cell) - - -
5 TAS5 -2 R(‘lsijntgﬁlx‘l) 3.8 4.1 0.93
6 TAS5 — 2 R(Cell) 3.5 4.1 0.85
7| TA3 -4y 2.9 4.0 0.72
8 TA3 — 4 y(Cell) - - -
9 TA3 -3(1?%%8&) 3.2 4.0 0.8
10 TA 3 -3(Cell) - - -
11 TA5-2-7Bk(1§1L§ﬂ\1) 3.5 4.2 0.83
12 TA5-2-7Bk(Cell) - - -
13 | TB4- l(i?l"uéflﬂ) 3.3 4.2 0.78
14 TB 4 — 1(Cell) - - -
15 | TA2-6 Bk(ﬁilgﬂﬂ) 3.6 4.2 0.86
16 TA2 — 6 Bk(Cell) - - -
17 TA2-4R (‘lsijntgﬁlﬂ) 3.2 4.2 0.76
18 TA 2 — 4R (Cell) - - -
19 TC7 - 6y(1§1l§8ﬂ) 3.2 4.2 0.76
20 TC 7 - 6y(Cell) - - -
21 TB6-1 Br(ﬁl"uéﬂﬂ) 3.5 4.2 0.83
22 | TB 6 — 1 Br(Cell) - - -
23 | TB5-3- ll(ﬁugm) 3.3 4.1 0.80
24 TB 5-3-11(Cell) - - -
25 TE 11-7(‘131&%81\1) 33 4.1 0.80
26 TE 11-7(Cell) - - -
27 TE9 - 8(1}}1@:81\1) 34 4.1 0.83
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M319N 3 (70)

Ay | sHa Mid-point (b) | Solvent front (a) A Rf (b+a)
28 TE 9 — 8(Cell) - - -
29 TE9-9 Br(fl'lntgﬂ\‘l) 3.2 4.1 0.78
30 TE 9 — 9 Br(Cell) - - -
31 TE11-1 DP(‘L?”IL?;’EN) 33 4.1 0.80
32 | TEI1-9 Or(ﬁuéﬂﬂ) 33 4.1 0.80
33 TE1L1 -9 Or(Cell) - - -
34 TE14 — 7(1}}%‘58\1) 34 4.1 0.83
35 TE14 - 7(Cell) - - -
36 TE19 — 1R(1§1L§8\1) 3.5 4.1 0.85
37 | TE19— 4Br(1§”IL§EN) 33 4.1 0.80
38 TE19 — 4Br(Cell) - - -
39 | TE19-— 5Bk(1?l:1l,§flﬂ) 3.8 4.1 0.93
40 | TC3-1Bk (‘L?”IL%EN) 3.1 4.0 0.78
41 TC3 — 1 Bk(Cell) - - -
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gﬂﬁ 5 Hyattella intestinalis suUf 6 Neopetrosia sp.
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Antibacterial Activity from Sponge-associated Bacteria
Collected from northern to western coast of Tao Island,
Suratthani Province
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Abstract

More than 70% of the Earth’s surface cover with the seas, marine derived
microbial natural products have been largest and many unique microorganisms, which
produce biological active compounds to adapt to particular environmental conditions.
For examples, antibiotics are secondary metabolites of biosynthetic pathways in
microorganisms. The aim of this study was to screening of antibacterial activity from
sponge-associated bacteria. A total of 197 isolates from 33 sponges collected from
northern to western coast of Tao Island, Suratthami Province were screened for
antibactenial activity using disc diffusion agar assay. The result showed that 21
isolated bacteria(about 10.6%) exhibited antagonistic activity against the test
bacteria, gram positive bacteria, Bacillus subtilis, Staphylococcus aureus and gram
negative bacteria, Vibrio alginolyticus and/or Escherichia coli. Among them, 3
1solates, T55 H 1-6, T55 J 2-7, and T55 J 2-6 showed high antibactenial activity
agamnst to all test gram positive- and gram negative bactenia. These isolates were
wdentified as Pseudoalteromonas spp. and Pseudomonas sp. respectively. In further
study, culture supernatant and cell pellets were extracted with ethyl acetate and mix
solvents of methanol and chloroform (ratio 2:1) then both extracted fractions were
evaporated by Rotary vacuum evaporator. Only ethyl acetate extracts indicated the
high potential antibactenal activity from confirmed assay against test bactena, B.
subtilis, S. aureus and V. alginolyticus. The results obtained in this study suggest that
sponge-associated bacteria may be an interesting source for discovery of antibactenal
agents.

Keywords: sponge-associated bactena, antibactenal activity,
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More than 70% of the Earth's surface cover with the seas, marine derived microbial natural products have been largest and many unique
microorganisms, which produce biological active compounds to adapt to pdrflcular environmental conditions. For examples, antibiotics are secondary metabolites
of biosynthetic gn?hwnys in microorganisms. The aim of this study was to screening of antibacterial activity from sponge-associated bacteria. A total of 197
isolates from 33 sponges collected from northern to western coast of Tao Island, Suratthani Province were screened for antibacterial activity using disc
diffusion r assay. The result showed that 21 isolated bacteria(about 10.6%) ‘exhibited antagonistic activity against the test bacteria, gram positive
bacteria, El illus  subtilis, Staphylococcus aureus and gram negative bacteria, Vibrio alginolyticus and/or Escherichia coliAmong them, 3 isolates, H1-
6, T55 J 2-7, and T55 T 2-6 showed high antibacterial acﬂvrr; ainst to all test gram positive- and gram negative bacteria. These isolates were identified
as Pseudoalteromonas spp. and Pseudomonas sp. respectively. a?ur?her' study, culture supernatant and cell pellets were extracted with ethyl acetate and
mix solvents of methanol and chloroform (ratio 2:1) then both extracted fractions were evug:-afzd by Rot vacuum evaporator. Only ethyl acetate
extracts indicated the high potential antibacterial activity from confirmed assay against test bacteria, 8 subtilis, 5. aureus and V. alginolyticus. The
results obtained in this study suggest that sponge-as: -associated bacteria may be an interesting source for dlscmry of antibacterial agents.

Wﬂm Results and Discussions

—

Marine organisms and their associated microorganisms are impreved promising to produce
several novel products that have potentially application in medicine, in food and cosmetics.
The potential of these products is tremendous investigation. Recently, the bioprocess of
several marine organisms are improved. A large number of bicactive compounds / lead
compounds that have potential to become drugs candidate have been isolated from sponges
and their associated mieroorganisms. Out of sereening on 15,000 natural marine products,
Currently, 45 marine derived natural products are tested in llrIclh'lgml ‘and clinical trials
(Faulkner, 2000; Newman et al., 2004), In addition, Thai waters alse has potential to : .
develop because of theirs geological connect to Indian Ocean and Pacific Ocean that supply Halichondria sp Pseudocerating sp
diversity of marine organisms. Currsnlly snveml Thai :pengss and theirs associated
bacteria have the potential activity against isms, tuberculosis tomor and
cancer cell lines Kijjoa et al., 2007: \\Fafamddok et oI ©2007; Rungprom et al., 2008;
Dechsakulwatana et aI_,ZOD?) In this paper, Thai sponge and their associated bocfcrial
extracts are approached on antibacterial and cytotoxic activity.

C—Hiaferials.and Methods—)

[ Isolation and Screening with antibacterial activity from ]
sponge-associated bacterla : Collection of sponges and Isolation of marine associated bacteria
In this study, a total of 33 sponge samples were collected the nothern to

western coast of Tao Island, Suratthani Province, Thailand and 197 bacterial strains
were isolated from sponges. Viable count ranged from 2.0x 107 to 8.6x 10°
N CFU/g(Table 1).
Cut in small portion Isslation ofbacteri Antibacterial assay
i TJ . W m" i The results indicated that 21 bacterial strains showed antibacterial activity

of apiong pcheria, ¥ ngzlumsr the test gram positive bacteria; Bacillus subtilis or Staphylococcus aureus

- le only 7 samples showed activity against gram negative Vibrie. alginoliticus and/or

&m:aﬁdmmgﬂm 3 active isolates T55 H 1-6, T55 J 2-6, :
7R exhibited wild sprectry highly activity minsr all test bacteria. Then
strain was cultured again and extracted in both partials, cell pellets was

Antibacterial activity assays
Disc diffusion assays

of active isolates, 15 showed stability of

; those indicated on the fraction of ethyl acetate

250 meg/disc stills exhibited high activity

aureus and Jor V. alginoliticus which were

n this study has 4 tes; T55 F 3-2, TS5 H 1-
2 hich are summarized in Table 2.

wicity Tesf\ggnmsr tumer and

with will f\.rﬂl#‘_ ]
5 s?&'; AGT r%-”n‘rc CTGECT CA css CTA CCT T6T
TAC 6A-3.
In conclusion, 1l\ix sludy has oppn;wd the wmﬂsm nf potential of antibictics
prod.lclng by sponge -associated b%
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iT§5 T 257R ﬁmva‘é&eraﬁm sp. PO A 8- Hov- 3.11 x 108

IT55 IF2-3Y  Petrosia hoeksemai Henldthemn 1.64 x 1058 . 5. T55 JF2 ‘JY Pefr'a a baeksema.-
' Petrosia hoeksemai o 2.0 x 109
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Introduction

Marine organisms and their associated microorganisms are improved promising to
produce several novel products that have potentially application in medicine, in food and
cosmetics. The potential of these products is tremendous investigation. Recently, the bioprocess
of several marine organisms are improved.A large number of bioactive compounds / lead
compounds that have potential to become drugs candidate have been isolated from sponges and
their associated microorganisms. Out of screening on 15,000 natural marine products, Currently,
45 marine derived natural products are tested in preclinical and clinical trials (Faulkner, 2000;
Newman et al., 2004). In addition, Thai waters also has potential to develop because of theirs
geological connect to Indian Ocean and Pacific Ocean that supply diversity of marine organisms.
Currently, several Thai sponges and theirs associated bacteria have the potential activity against
test microorganisms,tuberculosis tomor and cancer cell lines (Kijjoa et al., 2007; Watanadilok et

al., 2007; Rungprom et al., 2008; Dechsakulwatana et al.,2007). In this paper, Thai sponge and
their associated bacterial extracts are approached on antibacterial and cytotoxic activity.

Materials and Methods

Isolation and Screening with antibacterial activity from
sponge-associated bacteria

sponge Cut in small portion Isolation ofbacteria

Isolation of sponge-associated bacteria

//
/i
N

Antibacterial activity assays
Disc diffusion assays
3 purification

.
Extraction and Chemical analysis of active compounds Culture broth

Bacterial cells Solvent extraction
Isolated from marine organisms,

cultured 25 C, 3-7 dadys,

centrifuge 8,000 rpm. cultured 10 L
extracted with CHCl;/MeOH (1:2)

v v

Eg%ccolumn(CHCIBIMeOH 971-1: ﬂzo
| Structure elucidation : HPLC, NMR |
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Materials and Methods

Isolation and Screening with antibacterial activity from
sponge-associated bacteria

sponge  Cut in small portion Isolation ofbacteria

Isolation of sponge-associated bacteria

Antibacterial activity assays I!
Disc diffusion assays

Extraction and Chemical analysis of active compounds | Culture broth

Bacterial cells Solvent extraction

Isolated from marine organisms,

cultured 25 C, 3-7 dadys, .
centrifuge 8,000 rpm. cultured 10 L (’l
extracted with CHCl;/MeOH (1:2)
¥ } h
EEY\C column(CHCI3/MeOH 901-1: 120 -
| Structure elucidation : HPLC, NMR | ———

Colony formi
Code Sponge Common name um;/gmmng Colony type
T55 H 1-6 | Halichondria sp. WastiAraudiwaasily 9.0 x 10° 7
T55 J 2-6 | Pseudoceratina sp. Nastnsduaas 3.11 x 106 6
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Halichondria sp..

|

Antibacterial activit

Collection of sponges and Isolation of marine associated bacteria

In this study, a total of 33 sponge samples were collected the nothern to western coast of Tao
Island, Suratthani Province, Thailand and 197 bacterial strains were isolated from sponges.
Viable count ranged from 2.0x 10 to 8.6x 10° CFU/g(Table 1).

Antibacterial assay

The results indicated that 21 bacterial strains showed antibacterial activity against the test
gram positive bacteria; Bacillus subtilis or Staphylococcus aureus while only 7 samples showed
activity against gram negative Vibrio. alginoliticus and/or Escherichia coli. Among them, 3
active isolates T55 H 1-6, T55 J 2-6, and T55 J 2-7R exhibited wild sprectrum highly activity
against all test bacteria. Then each active strain was cultured again and extracted in both partials,
cell pellets was sonicated and extract with mix solvents of chloroform/methanol(1:2) and
cultured broth with ethyl acetate. Out of the 21 extracts of active isolates, 15 showed stability of
antibacterial activity. And 4 isolates those indicated on the fraction of ethyl acetate extractions at
the minimum concentration 250 mcg/disc stills exhibited high activity against test bacteria B.
subtilis, S. aureus and /or V. alginoliticus which were summarized in Table 1. In addition this
study has 4 isolates, T55 F 3-2, T55 H 1-6Bk, T55 J 2-6, and T55 J 2-7R against E. coli which
are summarized in Table 2. . These results will be guided to further study on cytotoxicity test
against tumor and cancer cell lines.

Identification of 3 active bacteria T55 H 1-6, T55 J 2-6, and T55 J 2-7R are gram negative,
with will further be apply to 16S rRNA gene sequence Eubac27F 5’-GAG AGT TTG ATC CTG
GCT CAG-3’ and Eubac1492R 5’-CTA CGG CTA CCT TGT TAC GA-3'.

In conclusion, this study has approved the promising of potential of antibiotics producing by
sponge-associated bacteria.
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Antibacterial Test ( yg / ml)

(STt Sponge BS | sS4 | va | Ec
T55 H 1-6 | Halichondria sp. 230 16.1 15.5 16.5
T55 J 2-6 | Pseudoceratina sp. 195 20.0 195 18.0

(1] Foulkner, D,J., Harper, MK, Haygood, M.6., Saloman, C.E, and Schmidt, E W, 2000, Symbiotic bacteria In sponges : Sources of bicactive subsfonces, InDrugs From
the Sea (Fuseton, N, .ed), pp. 107 - 119, Karger, Basel, Switzeriand

(2] Proksch, P., Edroda, R.A., and Ebel, R 2002, Drugs from the Seas-curvent status and micrabiological implcations. Appl. Micrabiol, Biotechnol, 59: 125-134,

(3] Anand, T.P., Bhat, AW., Shouche., ¥.5, Ry, U, Siddharth, J., and Sarma, 5.7, 2006, Antimicroblal activity of marine bacteria associated with sporges from the waters off
the coast of south east India, Mieroblol, Res, 161: 252-262,
(4] Redlosa, 0., artens, T, Grossart, HP., Brinkoff, T., Sabdono, A., ande Simon, M. 2007. Antogonistic activity of marine bacterium Pruecoalferomonds luteoviolocea TAR4 2

assoclated with coral Acrapora p, J. Biol, S¢l, 7:239-246
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