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m H2.Ad, A2 and n-hexana extract of { te A2 digplayed antibacterial
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: extract A2 was only able tg nhlbll the growthyof Escherichiacoli. For

mulve u)mp()w EAl and”EA2 were positive for
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sh A2 of fraction 2 had a strong inhibitive
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Introduction:-

Pathogenic microba has been considered as a crucial problem in human healthy and can cause various diseases. The
use of chemical compounds that acts as antibacterial such as unrational antibiotic to treat various diseasescaused by
pathogen, could make a negative side effect even it could cause bacteria becomes resistance againts specific
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antibacterial. In order to overcome this issue, it is important to explore antibacterial originated from bioactive
compounds of plants, animals and microor ganisms.

Sponge is one of corral reef componentsthat has a pot ntial bioactive but not has been explored. Exploration of
sp()m_cs as bl()d(.ll\’c source has bccn lcp()llcd in vasidls lcsc(uchcs However, lhc use of scu)ndmy mcmb()hlcs

marine cu)l()Ly In addition t() Ll()wth of ()m_c
source of secondary metab . refore, A A
bacteria could be cultur : bc mulllphc mn l

sponges with bac
predat()rs pillh()_

inhibit the bi()lmlss El\f’ilililbility as
ses will be efficientbecause the
ar et al., 2011).

ria. The relationship
ce secondary metabolite as a form of defens al enemies such as
ranisms, competitor and fouling organisms (Taylo# et al., 200§). Thisrelationship

L and 4 hancement of chemical defenses. Due tapthe roles,symbi
ds a ngCnLi&i on theproduction of bicactive compounds isolated.fro:

: chcrs»‘umc explore a new bioactive co unds from sponge-symbi bacteria.
both®Sponge H‘ andhan dssi:gno ‘ that has antibacter W tivity
2007) New| metabdtes’ from spon ge-symbiotic:bacteria contribute tohas antibac and®mntiplast

Extract of|in- he and ethyl acetat from 4 (four) potential species. of bacteriahisolated
(Dash éf al., 2009; Inbaneson ef al., 2012). One of antibacterig poungds was isolated
2

Pseudoyibnio spp.associated with sponges Axinella di lis(Halloran et
Bacteria associated ‘withl sponges include representative of the ia,

Actinobacteria

Peptide was
Taylor er al.,

cnmmy' Nocardiopsis daﬂ@g was as antimegrebial compoundagainst gram-
Iaphvd' us aureus MTCC 2940, .S'Iap ylor:mus aureu CC 96f Micrococcus luteus

aeruginosa MTCC 2458 fated with sponges Jaspis
sp.are antibacterial becau ' harveyii, Escherichia coli
Pseudomonas aerogenosaar cen production of antibacterial

dAml (2000), that antibacterial

sp. were very affected by protein lf:u)mbln as host. Thls research cmlﬂrmed lh(ll lhcu: 1s
a collaboration in biosinthesis of secondary metabolite bclwccn symbion microbe and sponges.

Based on various results research, an investigation for sponge-associated bacteria as antibacterial which Cil.\m) be
cultureds—was meeded to be conducted. The isolation results will be tested for antibacteriall activity against

Staphyteedcfus direis JPseudomonas aeruginosa and EschericHia coli.
Materiglsand Methods:;

2.1 Sample collection
The marine spongeswere collected off from Nggelsland, Sibolga by SCUBA diving at 2-10 m. Temperature,
salinity, and pH were determined atthesmoment of sample collection. Sponges samples were collected as needed
then put into-plastic bag filled-“marine-water and oxygen then put into cool box. Sponges were identified-at
Laboratory of Marine Biology of Fishery Faculty of Riau University.

2.2 Extraction of Secondary Metabolite from Potential Bacterial Isolate

Suspension was made with turbidity justified with Standard of McFarland 10* CFU/mL, then spreaded with cotton
swab on the surface of NA media. Some suspensions were made on petri disk and incubated for 5- 6 days at 25°C.
Bacterial cultures which obtained were cut into small pieces then put into erlemeyer 500 ml then it was added + 150
ml solvent n-heksana, macerated for 3 x 24 hours. It was filtered with Whatman 42, thus resultedmacerar and
residual. Residual was reextracted with ethyl acetfiZland filtered. With the same way, residual was extracted with
methanol, Each macerat was centrifuged with 3000 rpm for 15 minutes, thus result supernatant. Then the
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supernatant was separated with each their solvent by using rotary evaporator at 45°C. It was obtained extract n-
heksana, ethyl acetate and methanol secondary of potential bacterial isolate(Nofiani er al., 2009). The series levels
of extraction was shown in appendix 4a.

2.3 Screening Bacterial Extract for Antibacterial A¢tixi

Bacterial suspension ofStaphylococcus 5. Pse udomonas™e inosa andEscherichia coli were as tested
bacteria.For extract activity test, s ston of test bacterial culture waswprepared by inoculation each them into
nutrient broth media and incubatéd for 24 houss at 2 'J' test conducied by inoculated 200x1 suspension of
1 ﬁ' ey stickithus test bacterial suspension mix

use wi e media. Then it was put

bacterial test that was rejuy d into agar 1 md

on media surface. Then gt was F oment to let the

into oxoid disk that dmpc;& ) ul of extract —n- hexana secon etabolite patential bacteria into agar
media that was in ul:llcd aphylococcus Aureus, Pseudomonas sa andBscherichia coli. Then
incubated for 24 hours (ll d investiged inhibition zone formed with vernigr caliper. Thg same treatment was

applied against eXtract clh tate and methanol of se¢ondary metabolites of poteniial bacteria.

2.4 ldentifieation d&ml Compoundiin Potential IsolateExtract n-Hexana, @&mt and Methanol.
Preliminary {test of ary-metabolite was carried out on each ‘potential isolate act. 5 ml aquadest and
chloroform were ‘V,Wm) the extract then mixed strongly and let it for.a few minu il twa layers formed.
Water layer fivas us:d or metabolite secondary assay of flavonoid, fenelik, and Silpm]ilmcas Chloroform layer

was used for terpenoidiand steroid (Harbone, 2006): Q

2.5 Identification™dnd Isolation Secondary MetabolitePotential Isolate Extract by arative Thin Layer

P
Chromatogra
Chamber was saturs ith raising solvent by covered chamber with filter paper, then hj solvent was put into
chamber unfil all filtegmpaper throughly-wet by the solvent. Extract selvent contained, secondary metabolite of
potential 1solate sp{)t@pl‘epamti\'& TLC with 20x 20 cm until the plate saturated b%t solfent (1.5 cm from
under line), plate was Tet until dry for +15 minutes. Previous plate was marked upper an wn limit. Then plate put
into chamber that was saturated and eluted until the solvent reached upper limit line. Node fofmed was checked
under UV light and patterndformed of node was drawn with pencil. Then the patpegywas scraped with spatula and
each node was separated wfialfurlhclm)rc was washed and separated fmm&ilica. Gompounds that were

separated from the silica, the sol vents Z: volatiled and antimicrobe test was conducted.

2.6 Screening of Anuh eteria Acti
Isolate.

Bacterial suspensions ()f StapTiegoccus aureus, Pveudr)mrmac aeruginosa g@ EXtherichia coli were as bacterial
test. For screening, the suspensions Wesg inoculated nutrient broth media®and was incubated for 24 hours at 25°C.
Identification of antibacterial activity was USedudisediMusi Say(Bauer er al., 1996).200 ul suspensions that
already rejuveniled were inoculated into nutrient agar media and spreaded out with hockey stick, thus bacterial
suspension test was mixed throughly on surface media.

Then it.was waited for a few minute until the bacterial suspension fused with- media. Then it placed on-the empty
oxgid disk that already spatted with 10ul fraction n- hexana secondary uetabolite ()fcnlml bacteria into media
NA that was/inoculated with bacteria S. auretis, P. aeruginosa/and E. coliTheculture wasinclbited f6p24 hours at
25" C Jand Bhibilioh zome formed was obServed withvernier caliper. The same Areatmenit was applied on fFaction
ethyl /acetate/and methanol ©f secondary /imetabelite’ of potential bacteria.” Furthermore, result of screening
antibdcterial activity was tested-for phytochemical identification of petential isolateextract fraction.

E te and Methanol of Potential Bacteria

Results and Discussions:-

3.1 Sponges Characteristic

Sponges were takenfrom Ngge Island, Sibolga from 2- 10 m with purposive sampling method by scuba diving.
Determination ofpH with pH — meter shown that pH of marine water of sponge sampling was 7.5; salinity 30%o and
temperature 29°C. Collecting sponges was located based on GPS that were N. 01. 39. 001. E.098 47.661.N. 01. 34.
379. E. 098. 45. 251. N. 01.34. 361. E.098. 45. 252. N. 01. 35. 419. E. 098. 41. 831. Measurement of sampling
location condition was to create suitable environment for symbion bacterial test thus symbiont bacteria was able
survive to live. Sponges sample were taken as needed then put into plastic bag that filled with marine water and
oxygen and then put into cool box. The sponges from Ngge Sibolga were Haliclona sp.2 and Axinellid sp.
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(Figure4.1).In addition, Haliclona sp.2 has oscula on each branch and blue colour, whereas Axinellid sp.has a shape
like fan yellowness, and oscula on whole surface (Gosliner et al, 1996)

3.2 Isolation and Symbiont Bacteria

Based on isolatign results, were 17 isolates from/mesophyl of the two spor Ahill consisted of 8 isolates of

Haliclona sp.2 w“)tﬁ.xmdﬁd sp. (Appendix2b)Bacteria in mesophyl was bz
§

he sponges. Thiel er al. (2007) had discovered bacterid
nucula. The bacteria was isolated based on morphology, size and_s of colony. Seventeen
d on eolor and eolony shape (Table 11). It showed possibility many differgnces of activity
for further test. Isolation and purification of symbiont bacteria cw: shown as follows:

ign morphology of bacterial isolate that was isolated based on colour and shape on sponges

isolates werg isolat H
for each 1solate thatus
Table 1. C

Haliclona sp.2 an 1ellid sp. U
]
Species Colony form Color Elevation The edge of the
> colony

Haliclona spi2 Round Yellow Flat tire
Round Beige Flat 2 Antire
Bobbin Beige Raised pane Round
Round Yellow flat Wave
Round Beige Flat /v Entire
Bobbin Yellowish beige Arise () /| Entire
Roun Beige Flat V4 Irregular

lat 4 Curly

Beige

Axinellid sp. Al \ Rour 1g lat / Wave
A2\ | Bobbin Arised pdnel Entire
A3 rular Beige - Curly
Ad Roun Beig Flat Entire
AS Round W Flat Entire
A6 Round Beige curve Entire
AT Root like Beige Flat Curly
A8 Irregular Beige Elat Jagged
AD Irregular Beige Flat Blade

Various / migrootganisms/ assogiated ( with” sponges. For inslaﬁ unicellularalgae, /Cyanobacteria,
dinoflagellatésandArchacd. | Among these microorganisms, bacteriaarethe most dominfg 1l tedAp 1040%
of The—bigmassy or 6@%; of ythe ytissuey volumey of certainsponge species (Lee er al, 2006). According Lo
Vasanthabhatathi efdl., (2012), bacterial densitythat associated with sponges H. cribriformis, S. carnosa, C. diffusa
andS. officinna ar. ceylonensiswas in the range was 13 x 10° - 1 10" CFU/g,6.77 x 10° — 1.5 x 107 CFU/g,
7.68 x 10° — 1.1 x 107 CFU/g and 2.69 x 10° — 1.4 x 10’ CFU/g.In Taylor et al. (2007)described flat associations
between sponges and microorganisms can be maintained by two ways thas is filter feeding which microbes can be
recruited from the surrounding water to the sponges (horizontal transmission) or by reproductive stages (vertical
transmission). In vertical transmission, oocyte from the adult mesohyl of sponge can phagocytosis to the microbial
cellsso bacterial symbiont could be found on embryo/ sponges larva.

Differentiation of diversity and number of bacterial isolates of each kind of sponges might be due to isolation
technic and growth media that used for isolation bacteria associated with sponges. Nl.ﬂcnl contents of culture
media would affect bacterial growth. According to Haloran er al. (2011).there were73 from the marine sponges
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Axinella dissimilis, Polymastia boletiformis and Haliclona simulans and identified as being Pseudovibrio spp. by

16S rRNA genesequencing and phylogenetic analysis.Radjasa et al. (2008) reported, there were32 bacterial isolates

from sponges Haliclonasp.in {Eh Java Sea. Murniasih and Rasyid (2010) also reported that there were 75

bducridl isoldtcs from sponges T?womzlla SP.. Aaptos sp.. Melophlus sarasssinorum.,Callyspongia sp., Ircinia sp.,
: dll’c(.l plating. Abdullah (2006) also had obtained 7

bacterial isolates ‘lssml‘lted with sponges A . sl g, broth agar media.

Symbiont bacteria producea wide & of seu)ndary metabolitesas antibagterial (Leeet al., 2001). Although the

mechanism of association betweg bactefia 18'n win wel Association could produce secondary
metabolite. Secondary metabelite pr [N ﬁ icroorganisms associated with
sponges itself, bacteria 2007).In a 1 ia assoctated with organisms have
probability an interactién w1th t ction make a possibility

that symbiont bacteg 2007), was explained
that bacteria symbiosis wi 1, nitrogen fixation,
sulphat reductiog’and dehi ase.

3.3 Extractiéh of s%,v Metabolite from Potential Bacteria

Extraction of seco@nct&bﬁhl& was carried out by maceration(Appendix 4b).%iallli etfal. (2009) was

described that mac can produee intracelluler antimicrobe compound. thus bacteri need|to be broken to
obtain ‘muuerm: compounds.| Different polarity of selvents in macerationwere n-

sana (nonpolar), ethyl
:¢s on solvent used in

acetate (serpipolar) angh methanol (polar). According to Dashret al. (2009) polarity diff
order to isolate secéridary metabolite and identification of following stage.

‘ serially. The
isolatesfor this stag ] ili inhibi acteriz : 2. AlandA2.
Then, results of sec y metabolite extraction were extract of n-hexana, ethyl acet

bacteria isolates. Tibf?m{' {2007).deseribed that, secondary metabelites pﬂ)du? symbront bacteria is

potential as prégursor of biosynthesis of sponges metabolite.

3.4 Screening dctivity of E.tfmcf Antibacteria of Isolate Potential Bacteria

Results of screening for ar teria activity of potential bacteria isolate extract each isolfites of extract ethyl
acetate (EH2, EA extract n — hexana A2 showed antagonistic capabmagain stbacteria test S. aureus
andE. coli.

Figurg 3. Sampling of ‘antibagterial activity (a)extract cthyl acetate of dsolate H2 (EH2) against S. Aureus and(b)
Extract n-hexana’ ethyl acetate and methanol of isolate A2 (HA2, EA2.and _MAZ2) against E. coli,

Based on screening results of antibacteria-activity.y H2 and Al were able to inhibit growth of P. Aeruginosa, while
sereening results | of secondary’ métabolite extragt showed that both isolates did not perform antibacterial
activityagainst P. aeruginosa(Table 4.3).Extract hexana and ethyl acetate of isolate A2 (HA2) resulted inhibition
zone against S. aureus dan E. coli(Table 4.3) but not for P. Aeruginosa. For antagonist test of isolate showed that
isolate A2 was capable of inhibiting growth of both bacteria §. awreusand E. Coli (Tabel 4.3).According to
Tinambunan 1. (2012) extract of bacteria associated with sponges with concentration 10% showed largest zone
inhibition of antibacterial activity against S. auf{sh and E. coli. Extract ethyl acetate ethyl acetate of isolate A2
(EA2) had broaspectrum activity because it was capable of inhibiting gram positive and gram negative bacteria and
according to David and Stout (1971) it was included as active compound with strong inhibition capacity (diameter of
inhibition zone against S. aureus and E. coli were 2005 mm and 23 00 mm consecutively).
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Extracts of three isolates (H2, A1 and A2) showed negative results against bacteria test P. aeruginosa. While extract
MAZ2 only capable of inhibiting growth of bacteria test E. coli (Table 4.3). This might due to MA2 was suggested
contain secondary metabolite that was facilitated to disturb permiability cell membrane of gram negative bacteria
thus cell bacteria lysis. In Nofiani et al. (2009) explained that there are some suggestions that caused bacterial
isolates did not show antibacterial activity name By, isolat has gene code formation secondary metabolite
compound but it is not expressed at norm : : xpressed when it is induced previously; (2)

‘robe s not have antibacteria activity against

e pu u)nd‘uy metabolite from the sponges has similar
'ndl 1()n of ségendary metabolite from simbiont
en mnblonl de c d fror

host sponge, it will affect

bacteria test. Radjasa et al. (20
with microorganisms associ

st spor
(ll‘lllb(l{.&

3.5 Test Chemical Com, ]:.xtract n-Hexana, Ethyl Acetate and Meth Pote
Identification offsecondar tabolite content is an important initial step in seaf€hing new Dioactive compound
from natural material as precussor for synthesis new medicine or as a medicine pr 1
(Harborne, r
produced bylisolate mnbimt bacteria. Test component of extract chemical compc

ary metabolite
a, ethylacetate
and methanol of isc stential bacteria was conducted as initial test to investigate the
metabolite. A kill()i:: was positive for each extract ethylacetate isolate/ (H2, A1 and A2)byfu

and resulted red sediment (Appendix 5b)Furthermore, extract'n-hexana and methanol of iselate A2[l were positive
contained alkaloid®and sapoin(Table 4.4). Alkaloid and sapoin indicated antagonist alalgalin bacteria test
(Tabel 4.3) wherefi§™fdentification other sccondary metabolite such as steroid, terpenoid? fenolic jand flavonoid
showed negative r

3.6 Identificationof ondaryMetabolites in Potential Bacteria Isolates using /' Thin Layer
Chromatography(TLC) Preparative
Identification seconddPy metabolite compounds of symbiont bacteria was conducted TLC (Penesyan et al.,

2011). Based on, preparative TLC results were found 22 fractions observed under UV from five extracts (EH2, EA1,
EA2, HA2 and MA2) with %ﬂ:nl polarity. Movement phase:was used to eluted mlmplcs and variated based on
polarity gradient (¥uhernit 11).Movement phase drained through static phase arried gomponents of extract
potential  bacterid isolate.  Different  component will move  with  different rate.  Based
onpreparativechromatographyresults, $€p: 1 oiu)mp()undsmcx @D(wlcmmolal nto pure substanceswere
obtained6fractionsinHAZ2 I-N ém ar andpolagyobtained4fractions for each.
(Figure 4).

£

Elucn Grsetarmil 10743 e

it Eiseeiat s o Nl Ml It 19

Figure 4 Results of Thin Layer Chromatography (TLC) preparativefor secondary metaboliteof extract potential
bacteria isolate. (a) HA2; (b) EH2; (c) EAL; (d) EA2; (e) MA2.

3.7 Screening Antibacteria Activity on Extract Fraction of Potential Bacterial Isolate
Secondary metabolite fraction of extract potential bacterial isolate showed antagonist ability against bacteria test.
Based on screening results of antibacterial activity, the largest antagonist ability of secondary metabolite extract
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farction was MA2F2 aginst E. coliand S. aureusbacteria with diameter 10,15 mm and 9,95 mm consecutively
(Fig.5).MA2 was obtained from sponges Axinellid sp. that contained saponin.

Figure.5. Examplesol antibactei: A2F2) against bacteria
(a) Ecoli and (b) §.

the formation
esearch about
(07) stated that
e of them was

aurem"md E. c()f: with dldl'l’lel(':l 7,05 mm and 7,45 mm cc

clear zone ag:
antibacteria gctivit onges genus Haliclona was also conducted previeusly. Radj: al. (
symbiont bagteria :: sponges Haliclona'sp. showed antibacteria activity against some bactepiaitest, ¢

r zon@with diameter

§S. aureuswith diamet 9 mm.
Screening gesults antibacteria activity of extract fraction of Isolate EAIF3 showa@

6.55mm against P. inosa. This result was different from antibacteria activity scree solatejextract, where
extract iso not have antibacteria activity against P. Aeruginosa Extract fragtion scregning result of
isolate MAZR was a owed differences from extraet sereening of bacterial isolate. tial screening, isolate

1 screeding of bacterial
isolate MA2F2%nd showed antagonistic ability against E. coliandS. Aureus. 2
A research cc Nofiani‘et al. (2009) stated that extract methanol of bacteria® ‘igted with sponges
showed antibag 1 . igrobe activity still
m:goriwd as weak. Both et fractions of n;hexana and ethyl acetate of isc)&AE did ngt show presence of
t

MAZ2 was only show 1tagenistic abibty agamst bacteria E. coli whereas extract fr:
A2
y

antibacterial activify. This due to the presence of other secondary metabolit assocfatedin each other and
this indication has net detected thus ug(lbc of producing antibacterial activity against bag

was the amount of secondary metabol ’in obtained was s% st not capabl

test growth.
of Extract Frachon n- Hexana, Ethyl A@etate and Methanol of Potential

ria test. Other factors
of inhibiting the bactria

3.8 Chemical Compound
Bacterial Isolate
Based on screening results of antibacterial 1 of EH2F3, EAI1F3, MA2F2, and MA2F3 have
antagonist ability against bacteria test. Furthermore, test ()i chemical compound for secondary metabolite was
conducted. It showed that MA2F2 and MA2F3 were positive contained saponin while EH2F3 and EAIF3 was
positive-contained alkaloid.Saponin for MA2F2 and MA2F3 and-atkaloid for’EH2F3 and EA LF3, haveithe same
result with previous' test of secondary metabolite compound. Setonddry metabolite such as alkaloid and saponin are
potential ag-antibacterial-According to Zheng (2005), secondary metabelite/alkaloid of bacteria agsociated with
sponges Himeniacidon parleve also showed antibacterial activity against S. auréns) Antibacteria activity produced
by symbiont bacteria’of sponges Haliclona sp.2andAxinellid sp are enable-competition occur in the sea ecosystem.
According to Dash et al (2009)] symbiont bacteria which produces-antibaeterial compound isenable’to form colony
on the sponges surface.| Saponin, tanin 'and flavonoid are secondary metabolites that have antibacterial activity!
Saponin is bisactive compound te mcreéase membran permiability thus cell hemolysis occur, when saponin interaets
with bacterial cell, the bacterial cell will be broken or lysis. This could be made as opportunity to develope

secondary metabolite for further research (Ganiswarna, 1995).

Conclusions:-
Based on research results, the conclusion of this research were as this following:
1. Extracts of EH2, EA1, EA2, HA2 and MA?2 have antibacterial activity on bacteria §. Aureu,s E. Coli and P.
Aeruginosa.

Extract of EH2 was very potential against §. aureus and E. Coli compared with extracts EH2, EA1, HA2 and
MAZ.

]
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Rafn'ences -

19

20

21

22

It was found 4 (four) extract fractions of secondary metabolites (EH2F3, EA1F3, MA2F2 and MA2F3) which
have an activity against S. aureus, E. coliandP. Aeruginosa.

Based on phytochemical screening of secondary metabolite fractions (EH2F3, EA1F3, MA2F2 and MA2F3)
that has antibacterial activity were alkaloid and saponin.
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