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ABSTRACT 
 
 The purpose of this study was to determine the antibacterial activity of sponge extracts (Geodia sp.) fresh 
and dried using water, methanol, ethanol, chloroform and hexane against Staphylococcus aureus and 
Escherichia coli, and also to describe the bioactive components by GCMS. Results from the study showed that 
the extract of sponge (Geodia sp.) freshly extracted using chloroform have antibacterial activity on all bacterial 
indicators. Antibacterial component analysis by GCMS showed that the extract of sponge dominated by 
Androst-4-en-3-one, 17-hydroxy-, (17 beta-(CAS) of testosterone, with an area of 34.06%, 1,5-di-tert -butyl-1 
,3-cyclohexadine which has a total area of 17.96% and 4 - (2 ', 2'-1'-Dimethylliden-cyclohexyliden) with an area 
of 8.39%. 
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Introduction 
 
 Nowadays a lot of diseases caused by pathogenic bacteria, for example Staphylococcus aureus and 
Escherichea coli. One alternative to address the problem of diseases caused by pathogenic bacteria is to use 
chemical compounds as antibacterial materials. Some marine organisms are capable of producing chemical 
compounds to defend themselves from attacks by predators. These interesting bioactive compounds can be 
exploited by human thought, especially in the field of medicine (Edrada, et al., 2000). 
 Sponge Geodia sp. is one of marine resources in Indonesia and believed to contain potential bioactive 
components that form useful as antibacterial. In general, secondary metabolites from sponges, among others, 
compound - a terpenoide class of compounds, siklopeptida, polyethers, sterols and terbromonasi components as 
well as some type of sponge that has no alkaloid compounds from the class.  
 Of bioactive antibacterial sponge Geodia sp. This is expected to show a bacteriostatic property of a 
substance that can inhibit bacterial growth and is bakteriosidal, ie a substance which shut down the vegetative 
forms of bacteria, so it can replace the use of an antibiotic that contains a lot of commercial chemicals. 
Therefore, it can preserve the environment and able to prevent the disease from infections caused by pathogenic 
bacteria. The purpose of this study was to: understand the antibacterial activity of extracts of sponge Geodia sp. 
Staphylococcus aureus, and Escherichia coli and studied the bioactive components contained in the sponge 
Geodia sp. 
 
2.  Methodology: 
 
 This research was conducted at the Organic Chemistry Laboratory, Faculty of Natural Sciences of 
Brawijaya University, Biochemistry Laboratory of Faculty of Fisheries and Marine Science, Brawijaya 
University, Laboratory of Microbiology, Faculty of Medicine, University of Brawijaya, Chemistry and Science 
Laboratory of Faculty of Gajah Mada University, Yogyakarta. 
 
a. Making Sponge Extracts: 
 
 Sponge (Geodia sp.) was used is in fresh and dry condition. Sponge (Geodia sp.) fresh, cleaned of the dirt, 
dried and cut into small pieces. Furthermore, both dried and fresh sponge sample was extracted by using 
ethanol, methanol, hexane, chloroform, and water (distilled water) with a ratio of 1:1 for 3 X 24 hours. 
Maceration process samples are taken from the storage space in the laboratory. Filtering is then performed using 
the filter paper in order to get the mix. The mixture then evaporated by using rotary evaporator at the boiling 
point temperature of each solvent used, does not happen again until the solvent condensation on the condenser 
(show all solvent has evaporated). 
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b. Test Discs (diffusion method): 
 
 That is the test by measuring the diameter of the area of antimicrobial resistance is going on around paper 
disc that already contains the material in accordance with the concentration of antimicrobial treatment. Plates to 
Muller Hinton Agar (MHA) are marked with names, dates and microorganisms to be tested. Cotton swab dipped 
in a suspension culture sterile test, with OD: 0.1 CFU / ml, then cotton sticks played on the tube wall 
(blackmailed) to liquid from dripping from the cotton section.  Spread the entire surface of the plate so that by 
the ulcers, to obtain equitable growth, cotton sticks smeared horizontally, then rotated 900 and made plates to 
spread the second, with 450 plates to be rotated and made the third smear. Plate to be left to dry for 
approximately 5 minutes, then place a paper disc that has been soaked with the sample that was tested on plate 
agar surface. In one plate to be used 5-6 types of treatment doses, the distance between the paper disc should be 
large enough so that the region does not clearly coincide with each other that would complicate the process of 
measuring the inhibition zone. Paper disc pressed with tweezers; need not be too hard because it will damage the 
surface of the agar. Plate is already affixed to the paper discs were incubated at optimal growth temperature of 
pathogenic bacteria that were tested. Having already tested bacteria grow evenly, and we see the clear zone 
surface, and then the clear zone area can be measured by measuring the diameter. 
 
c. GCMS Analysis: 
 
 GCMS analysis conducted to extract a positive result indicates antibacterial greatest power against the test 
bacteria. Carrier gas used was helium with flow rate is set as follows. Injector temperature 290 º C, initial oven 
temperature of 100ºC. the rate of temperature rise 10 º C / min, and the final oven temperature 290 º C. 
Identification of compounds was done by the help of PC software. 
 
Results and Discussion 
 
3.1. Tests for antibacterial activity by disc method: 
 
 Result analysis of the antimicrobial power of sponge extracts against S. aureus and E. coli, dissolved in 
various solvents can be seen in Table 1, and Fig. 1 to 4. 
 
Table 1: Result analysis of the antimicrobial power of sponge extracts against pathogenic bacteria. 

 
Solvent 

Mean Inhibitory of diameter zone (mm) against Pathogen Bacterials 
Crude extract of fresh sponge Crude extract of dry sponge 

Staphylococcus aureus Escherichea coli Staphylococcus aureus Escherichea coli 
Water 6.153 6.165 6.013 6.023 

Methanol 6.018 6.026 6.018 6.025 
Ethanol 6.088 6.055 6.09 6.045 

Chloroform 15.078 10.58 7.24 7.175 
Hexane 10.448 7.148 7.036 6.18 

 

 
 
Fig. 1: Local inhibition of fresh sponge extracts against S. aureus with solvent A: water, B: methanol, C: 

ethanol, D: chloroform, E: hexane.  
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Fig. 2: Local inhibition of fresh sponge extracts against  E. coli with solvent A: water, B: methanol, C: ethanol, 

D: chloroform, E: hexane.  
 

 
 
Fig. 3: Local inhibition of dry sponge extracts against  S. aureus with solvent A: water, B: methanol, C: ethanol, 

D: chloroform, E: hexane.  
 

 
 
Fig. 4: Local inhibition of dry sponge extracts against  E. coli with solvent A: water, B: methanol, C: ethanol, D: 

chloroform, E: hexane.  
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 The results showed that the extracts of sponge Geodia sp. fresh (wet) and dry with five different solvents 
namely, water, methanol, ethanol, chloroform and hexane can inhibit the growth of Staphylococcus aureus and 
Escherichia coli. This can be observed from the emergence of clear zone around the paper disc. Clear zone 
around the paper disc indicates that the absence of bacteria that can grow after incubation due to the 
antibacterial compounds in the area. On the whole extract of sponge Geodia sp. fresh (wet) has a higher 
antibacterial activity than the extract of the dry sponge. This is because of sponge samples used in the dry 
sponge extract, first carried out by oven drying. As a result of this process water content of the sponge to be 
reduced and presumably some component of the sponge is very volatile (volatile) participate in these warm-up 
lost time.  
 Clear zone formed in the layer due to the antibacterial compounds diffuse into the layer and inhibit the 
growth of microorganisms (bacteria), while the layer is overgrown with microbes that will appear cloudy 
(Zweig and Whitaker, 1971).  
 Results of sponge extracts Geodia sp. more effective in inhibiting the bacteria Staphylococcus aureus 
(Gram positive) than the bacteria E. coli (Gram-negative bacteria). Different responses from two classes of 
bacteria to these compounds was due to differences in sensitivity to Gram positive and Gram-negative bacteria 
against toxic substances. 
 
3.2. Testing results of GC-MS Extracts Sponge Geodia sp.: 
 
 The result showed that the extract of sponge Geodia sp. with fresh chloroform the most potent antibacterial 
that is able to inhibit and kill bacteria S. aureus and E. coli. Therefore, the extract was further investigated to 
identify and study the bioactive components contained in the sponge Geodia sp. using Gas Chromatography and 
Mass Spectrometry (GCMS). Chromatogram of GC-MS analysis of bioactive extracts of sponge Geodia sp. can 
be seen in Fig. 5.  
 

 
Fig. 4: Chromatogram of GC-MS analysis of bioactive extracts of sponge Geodia sp.  
 
 GCMS test of crude extract of sponge Geodia sp. using a Shimadzu GCMS-QP2010S, it can be detected as 
many as 16 top compounds and three of them is the dominant peak contained in the sponge extract.  Three main 
peaks are  Androst-4-en-3-one, 17-hydroxy-, (17 beta-(CAS) with testosterone compound of 34.06% and 78% 
similarity level, ie peak-to-16 1.5-di-tert-butyl-1 ,3-cyclohexadine amounted to 17.96% with 75% similarity and 
peak-to-11 is 4 - (2 ', 2'-1'-Dimethylliden-cyclohexyliden)-3-methyl-2 -butanone, at 8:36% with 72% similarity. 
From the GCMS test results suggested that there is a dominant compound in the extract of sponge Geodia sp. Is 
a group of terpenoid compounds. This is in accordance with the statement Andriansah (2009) that, in general, 
the sponge was found at fraction of the non-polar compounds such as terpenoide compounds, steroids and fatty 
acids. 
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