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Abstract - The isolation of fungal symbiont from Ulva reticulata by direct planting method on Potato
Dextrose Agar plate was performed. Preliminary screening of the fungal symbionts as a candidate of
antibiotic producer involved a fermentation process in Potato Dextrose Broth supplemented with 0.5
mg % yeast extract using shaker at 120 rpm for 7 days. Antimicrobial activity of fermentation
supernatants was examined using disc agar diffusion method against Staphylococcus aureus, Escherichia
coli, Bacillus subtilis, Candida albicans and Malasezzia furfur. We found that three isolates, identified by
macroscopic and microscopic characteristics, were molds genus Aspergillus, Penicillium and Cladosporium
and one of them was unidentified fungi. Supernatant of Aspergillus, Penicillium, Cladosporium and the
unidentified fungi demonstrated a high antifungal activity against C. albicans, verified by the diameter
zone of inhibitions of 28.04 mm, 24.98 mm, 25.38 mm, and 27.73 mm, respectively. Only supernatant of
the unidentified fungi had antifungal activity against M. furfur. A high antibacterial activity against
S.aureus was shown by the supernatant of Penicillium and Chladosporium with diameter zone of inhibitions
of 19.15 mm and 16.56 mm, respectively. All isolates had low antibacterial activity against E.coli and S.
thyposa. Fungal symbionts in Ulva reticulata from Takalar, South Sulawesi are potential as a candidate

of antibiotic producer, especially antibacterial activity against S.aureus and C.albicans.

INTRODUCTION

Many essential compounds act as antibacterial and
antifungal derived from seaweed or marine algae.
Marine algae are classified as Rhodophyta (red
algae), Phaeo-phyta (brown algae) and
Chlorophyta (green algae) (Chanda et al., 2010).
Some of green alga was more active than other
groups of alga screened for their antibacterial
activity and they are potential sources of bioactive
compounds and should be investigated for natural
antibiotics (Kandhasamy and Arunachalam, 2008;
Osman et al., 2010). For example, Green alga Ulva
reti-culata and Ulva lactuca extracts showed
promising antimicrobial activity against bacterial
and fungal human pathogens ( Kolanjinathan and
Stella, 2011). Ulva fasciata contains sterol alkaloid,
phenoloic, flavonoid, terpenoid, glicoside had width

spectrum antibacterial activity (Premalatha et al.,
2011; Selvin and Lipton, 2004)

Marine algae live in symbiosis with certain
microorganisms such as fungi and bacteria. Epi-
phytic and endophytic fungi live on the surface and
in the inner tissues or even in the cell of their hosts,
respectively. It is believed that algae and their
associated microbial symbionts should represent a
good source of biologically active secondary
metabolites (Schulz et al. 2008; Suryanarayanan et
al. 2010). For example, Ascochyta salicorniae, an
endophytic and obligate marine fungus was
isolated from the green alga Ulva sp. (Claudia et al.,
2000). New marine derived antibiotics, 43 epi- and
endophytic fungal strains were also isolated from
the surface or the inner tissue of different marine
plants and invertebrates. Through preliminary and
secondary screening, 10 of them were found to be
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able to produce broad-spectrum antimicrobial
metabolites (Zhang et al., 2009).

The purpose of this study was to search for
antibiotic-producing fungal symbiont in green alga
Ulva reticulata from Takalar South Sulawesi,
Indonesia. In this paper, we report the isolation,
identified the fungi by macroscopic and
microscopic characteristic and preliminary
screening of fungal symbiont from Ulva reticulata as
antibiotic producer and by diffusion agar assay
using several microbial test.

MATERIALS AND METHODS

Collection and Preparation Green Alga

The green alga Ulva reticulata were collected from
Punaga Coast Takalar Regency, South Sula-wesi.
Immediately after collection, they were washed in
fresh seawater to remove the sand and other
extraneous matter. The alga were transported to the
laboratory in cool box.

Isolation of Fungal Symbiont

The alga were divided two groups: first group was
not subjected to surface sterilization, while second
group was subjected to surface sterilization
according to Flewelling method with modification
(2011). The algae was rinsed with sterile sea water,
followed by immersion in 1 % sodium hypochlorite
for 1 minutes and rinsed again with sterile sea
water. After surface sterilization, fragments of
approx. 1 cm x 1 cm from sterile algae were
inoculated on Petri dishes containing PDA
supplemented with chloramphenicol 50 mg/L to
suppress bacterial growth. All the plates were in-
cubated at room temperature for up to 12 days. The
fungi were transferred to fresh PDA plates,
incubated for 1 week and periodically checked for
purity. Identification were done by macroscopic
and microscopic characteristic.

Production of bioactive compound by submerged
fermentation

Production of antimicrobial compound was
conducted according to Radu method with
modification (2003). The endophytic fungi were
fermented with a submerged fermentation with
shaking 120 rpm for 7 days using PD-Y medium (2.4
% Potato Dextrose Broth, 0.5 % Yeast extract, 1 %
NaCl). After incubation, the media were sonicated
for 5 minutes and centrifuged at 3000 rpm for 15

minutes. The supernatant was used as sample test.
Antimicrobial assay by agar diffusion methods

Antibacterial activity was evaluated by agar
diffusion method. Supernatant was pipetted 20 uL
onto paper disc (diameter 6 mm), each disc was
placed on Muller Hinton Agar ( pH 7 + 0.2 ) which
contained 1 mL bacteria suspension (Bacillus subtilis,
Escherichia coli, Staphylococcus aureus and Salmonella
typhi) and incubated for 24 hours at 37°C.
Inhibition results are expressed as diameter of the
clear halo surrounding each disc on cultivated agar
plates. Tetracycline antibiotic 30 ppm was used as
positive control. Antifungal activity was tested
using similar method using Potato Dextrose Agar
and fungal fungal suspension (Candida albicans and
Malessezia furfur). Incubation time was 24 -48 h at
room temperature.

RESULTS AND DISCUSSION

Isolation of Fungal Symbiont

A total of 4 fungal symbiont were obtained from
Punaga Coast Takalar Regency, South Sulawesi.
The macroscopic and microscopic characteristics
are shown in Figure 1.

Strain FSUr-1, FSUr-2, FSUr-3 were identified as
Genus Aspergillus, Penicillium, Chlados-porium,
respectively. FSUr-4 was unidentified. Several
studies found that genus Aspergillus and Penicillium
presented in fungal symbiont in marine alga. The
genus Aspergillus has been known to be a major
contributor to the secondary metabolites of marine
fungal origin, for example, genus Aspergillus has
been isolated by Zhang et al. (2007) from marine
brown alga Colpomenia sinuosa similarly, Gamal-
Elden et al. (2009) has isolated fungal endophyte
from green alga Ulva sp, which was identified as
Penicillium sp.. Zhu et al. ( 2009) has also isolated
Penicillium, from green alga Blidingia minima. Gao et al.
(2011) found that Penicillium chrysogenum QEN-24S,
an endo-phytic fungus isolated from an
unidentified marine red algal species of the genus
Laurencia, displayed inhibitory activity against the
growth of pathogen Alternaria brassicae in dual
culture test.

Antimicrobial activity of the isolates

Antimicrobial activity obtained from fermentation
supernatant of 4 fungal symbionts was examined
by disc agar diffusion method against Staphylococcus
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Fig. 1 Macroscopic and microscopic characteristic of fungal symbiont isolated from Ulva reticulata
A. Colony of Culture FSUr-1, FSUr-2, FSUr-3, FSUr-4 grown on PDA for seven days, respec-tively
B. Microscopic characteristic (conidia and conidiaphores ) of FSUr-1, FSUr-2, FSUr-3, respectively

Table 1. Antimicrobial activity of supernatant of Symbiont fungi from green Alga Ulva reticulata, in the agar diffusion

assay

Sample /(mm)
Supernatant

Diameter zone of inhibition

of isolates Bacteria Fungi

B.subtilis S.aureus E.coli S.thypi C.albicans M furfur
FSUr-1 11.53+0.6 9.70+ 0.33 10.08+ 0.86 8.72+0.42 28.04+1.26 7.47+0.52
FSUr-2 22.03+0.83 19.15+ 1.22 15.08+0.91 13.54+ 0.9 24.98+1.15 10.56+1.24
FSUr-3 19.95+0.81 16.56+ 1.37 13.74+0.78 13.34+0.15 25.38+1.59 15.16+ 1.01
FSUr-4 12.2+0.07 10.97+ 0.53 12.74+0.75 11.71+0.05 27.73+1.72 17.49+ 0.94
Chloramphenicol 18.36+0.77 9.59+0.09
Tetracycline 22.01+1.18 11.89 +1.47
Nystatin 8.95+1.30 7.91+0.23

Inhibition zone in mm including disc, expressed as Mean + SD (n = 3);

aureus, Escherichia coli, Bacillus subtilis, Candida albicans
and Malasezzia furfur The result shows in Table 1 and
Fig. 2.

Supernatant of Aspergillus, Penicillium, Cladosporium
and the unidentified mold against C. albicans,
demonstrated a high antifungal activity, verified
by the diameter zone of inhibitions of 28.04 mm,
24.98 mm, 25.38 mm, and 27.73 mm, respectively.
A high antibacterial activity against S.aureus was
showed by the supernatant of Penicillium and

Chladosporium with diameter zone of inhibition
were 19.15 mm and 16.56 mm, respectively. All
isolates had low antibacterial activity against E.
coli and S. thyposa. Only supernatant of the
unidentified fungi had antifungal activity against
M. furfur. According to Ibbitassam et al. (2009), the
antibacterial activity was classified from less active
which was (10 mm<diameter of inhibition<16
mm), to moderately active (16 mm<diameter of
inhibition <20 mm), to highly active (diameter of
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inhibition > 20 mm) and they found Ulva sp had
antibacterial activity against S. aureus s higher than
E. coli.

CONCLUSION

We found four fungal symbiont from green alga
Ulva reticulata from Punaga Coast Takalar Re-gency,
South Sulawesi. Three of them (FSUr-1, FSUr-2,
FSUr-3) are potential as candidates for of antibiotic
producer.

ACKNOWLEDGEMENT

This article has been orally presented at 5"
International Seminar of Indonesian Society for
Microbiology Indonesian Society for Microbiology,
Manado, 2012.

REFERENCES

Chanda, S., Dave, R., Kaneria, M. and Nagani, K. 2010.
Seaweeds: A novel, untapped source of drugs
from sea to combat Infectious diseases. Ed. A.
Mendez Vilas, In : Current Research, Technology and
Education Topics in Applied Microbiology and Microbial
Biotechnology, pp. 473-480.

Gamal-Eldeen, A.M., Abdel-Lateff, A. and Okino, T.
2009. Modulation of carcinogen metabolizing en-
zymes by chromanone A; a new chromone
derivative from algicolous marine fungus Peni-
cillium sp. Environ Toxicol Phar. 28 : 317-322.

Gao, S.S., Li, X.M., Zhang, Y., Li, C.S. and Wang, B.G.
2011a. Conidiogenones H. and I.,, two new
diterpenes of cyclopiane class from a marine-
derived endophyticfungus Penicillium chrysogenum
QEN-24S. Chem. Biodivers. 8 : 1748-1753.

Gao, S.S., Li, X.M,, Du, EY,, Li, C.S., Proksch, P. and
Wang, B.G. 2011b. Secondary metabolites from a
marine-derived endophytic fungus Penicillium
chrysogenum QEN-24S. Mar Drugs 9: 59-70.

Ibtissam, C., Hassane, R., Jose, M.L., Fransisco, D.S.].,
Antonio, G.V.]J., Hassan, B., dan Mohamed, K. 2009.
Screening of antibacterial activity in marine green

and brown macroalgae from the coast of
morocco. African Journal of Biotechnology. 8 (7) :
1258-1262.

Kandhasamy, M. and Arunachalam, K.D. 2008.
Evaluation of in vitro antibacterial property of
seaweeds of southeast coast of India. African
Journal of Biotechnology. 7 (12) : 1958-1961.

Kolanjinathan, K. and Stella, D. 2011. Comparitive
studies on antimicrobial activity of Ulva reticulata
and Ulva lactuca against human pathogens.
International Journal of Pharma-ceutical & Biological
Archives. 2 (6) : 1738-1744.

Osman, M.E.H., Abushady, A.M. and Elshobary, M.E.
2010. In vitro screening of antimicrobial activity of
extracts of some macroalgae collected from Abu-
Qir bay Alexandria, Egypt. African Journal of
Biotechnology. 9 (12) : 7203-7208.

Premalatha,M., Dhasarathan, P. and Theriappan, P.
2011. Characterization and antimicrobial
efficiency of seaweed samples, Ulva fasciata and
Chaetomorpha antennina. International Journal Of
Pharma And Bio Sciences. 2 (1) : 288-293.

Selvin, J. and Lipton, A.P. 2004. Biopotentials of Ulva
fasciata and Hypnea musciformis Col-lected From
The peninsular coast of India. Journal of Marine
Science and Technology. 12 (1) : 1-6.

Schulz, B., Siegfried, D., dela Cruz, T.E., Rheinheimer, J.,
Siems, K., Loesgen, S. et al. 2008. Screening
strategies for obtaining novel, biologically active,
fungal secondary metabolites from marine
habitats. Bot. Mar. 51 : 219-234.

Suryanarayanan, T.S,, Venkatachalam, A.,
Thirunavukkarasu, N., Ravishankar, J.P., Doble, M.,
and Geetha, V. 2010. Internal mycobiota of
marine macroalgae from the Tamilnadu coast:
distribution, diversity and biotechnological
potential. Bot Mar. 53 : 457-468.

Zhang, Y. Mu, J., Feng, Y., Kang, Y., Zhang, J. Gu, PJ,,
Wang, Y., Ma, L.F. and Zhu, Y.H. 2009. Broad-
Spectrum antimicrobial epiphytic and endophytic
fungi from marine organisms: isolation, bioassay
and taxonomy. Mar. Drugs. 7 : 97-112.

Zhu, TJ., Du, L., Hao, PF,, Lin, Z.J. and Gu, Q.Q. 2009.
Citrinal A, a noveltricyclic derivative of citrinin,
from an algicolous fungus Penicillium sp. i-1-1.
Chinese Chem Lett. 20 : 917-920.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


