Isolasi dan Identifikasi Senyawa Antibakteri dari Bakteri Enterococcus sp. yang Berasosiasi dengan
Ascidian Herdmania momus Asal Perairan Bitung
JONATHAN ARDHIANTO P, Dr. Respati Tri Swasono, M.Phil.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Aassila, H., Bourguet-Kondracki, M.L., Rifai, S., Fassouane, A., and Guyot, M.,
2003, Identification of harman as the antibiotic compound produced by a
tunicate-associated bacterium, Mar. Biotechnol., 2(5), 163-166.

Abourriche, A., Charrouf, M., Bennamara, A., Berrada, M., Chaib, N.,
Boudouma, M., and Francisco, C., 1999, Investigation of bioactivity of
extracts from Moroccan solitary tunicate Cynthia savignyi, J.
Ethnopharmacol., 1-3(68), 47-53.

Akujobi, C.O. and Njoku, H.O., 2010, Bioassay for the determination of microbial
sensitivity to nigerian honey, Glob. J. Pharmacol., 4(1), 36-40.

Ardrey, R.E., 2003, Liquid Chromatography — Mass Spectrometry: An
Introduction, John Wiley and Sons Ltd., Chichester.

Carrero-Colon, M., Wickham, G.S., and Turco, R.F., 2011, Taxonomy, phylogeny,
and physiology of fecal indicator bacteria. Dalam Sadowsky, M.J. and
Whitman, R.L., Fecal Bacteria, American Society for Microbiology Press,
Washington DC.

Cleary, D.F.R. and DeVantier, L., 2011, Indonesia: Threats to the Country’s
Biodiversity. Dalam Nriagu, J.O., Encyclopedia of Environmental Health,
Elsevier.

Cui, Z., Zhang, K., She, G., Lin, Y., Sun, L., Cheng, Y., and Tan, B., 2010,
Antimicrobial activity investigation on wuyiencin fractions of different
polarity, Molecules, 5(15), 3179-3185.

Djinni, 1., Defant, A., Kecha, M., and Mancini, 1., 2013, Antibacterial polyketides
from the marine alga-derived endophitic streptomyces sundarbansensis: A
study on hydroxypyrone tautomerism, Mar. Drugs, 1(11), 124-135.

El-Bestawy, E.A., Gohar, Y.M., and Wefky, S.M., 2017, Antimicrobial phenolic
compounds from Enterococcus faecium S29 (EU 158188):
characterization and production optimization, Int. J. Environ. Sci.
Technol., 3(14), 497-508.

French, G.L., 2006, Bactericidal agents in the treatment of MRSA infections - The
potential role of daptomycin, J. Antimicrob. Chemother., 6(58), 1107—
1117.

Gad, G.F.,, El-Domany, R.A., and Ashour, H.M., 2008, Antimicrobial
Susceptibility Profile of Pseudomonas aeruginosa Isolates in Egypt, J.
Urol., 1(180), 176-181.

43



Isolasi dan Identifikasi Senyawa Antibakteri dari Bakteri Enterococcus sp. yang Berasosiasi dengan
Ascidian Herdmania momus Asal Perairan Bitung
JONATHAN ARDHIANTO P, Dr. Respati Tri Swasono, M.Phil.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 44

Goad, L.J. and Akihisa, T., 1997, Analysis of Sterols, Springer Netherlands,
Dordrecht.

Gudbjarnason, S., 1999, Bioactive marine natural products, Rit. Fiskid., 16, 107—
110.

Guo, J.K., Chiang, C.Y., Lu, M.C., Chang, W.B., and Su, J.H., 2012, 4-
Methylenesterols from a sponge theonella swinhoei, Mar. Drugs, 7(10),
1536-1544.

Higgs, R.E., Zahn, J.A., Gygi, J.D., and Hilton, M.D., 2001, Rapid Method To
Estimate the Presence of Secondary Metabolites in Microbial Extracts,
Appl. Environ. Microbiol., 1(67), 371-376.

Holland, L.Z., 2016, Tunicates, Curr. Biol., 4(26), R146-R152.

Houssen, W.E. and Jaspars, M., 2012, Isolation of Marine Natural Products.
Dalam Sarker, S.D., Latif, Z., and Gray, A.l., Natural Products Isolation -
Methods in Biotechnology, Humana Press, Totowa.

Hudzicki, J., 2009, Kirby-Bauer disk diffusion susceptibility test protocol, Am.
Soc. Microbiol., 1-23.

Jaffar Ali, H.A. and Tamilselvi, M., 2016, Ascidians in Coastal Water, Springer
International Publishing, Berlin.

Keller, B.O., Sui, J., Young, A.B., and Whittal, R.M., 2008, Interferences and
contaminants encountered in modern mass spectrometry, Anal. Chim.
Acta., 1(627), 71-81.

Kiontke, A., Oliveira-Birkmeier, A., Opitz, A., and Birkemeyer, C., 2016,
Electrospray ionization efficiency is dependent on different molecular
descriptors with respect to solvent pH and instrumental configuration,
PLoS One, 12(11), 1-16.

Kumar, K., Giribhattanavar, P., Sagar, C., and Patil, S., 2018, A rapid and simple
resazurin assay to detect minimum inhibitory concentrations of first-line
drugs for Mycobacterium tuberculosis isolated from cerebrospinal fluid, J.
Glob. Antimicrob. Resist., 12, 157-161.

Latif, Z. and Sarker, S.D., 2012, Isolation of Natural Products by Preparative
High Performance Liquid Chromatography (Prep-HPLC). Dalam Sarker,
S.D., Latif, Z., and Gray, A.l., Natural Products Isolation - Methods in
Biotechnology, Humana Press, Totowa.



Isolasi dan Identifikasi Senyawa Antibakteri dari Bakteri Enterococcus sp. yang Berasosiasi dengan
Ascidian Herdmania momus Asal Perairan Bitung
JONATHAN ARDHIANTO P, Dr. Respati Tri Swasono, M.Phil.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 45

Leal-Sanchez, M.V., Jiménez-Diaz, R., Maldonado-Barragan, A., Garrido-
Fernandez, A., Ruiz-Barba, J.L., 2002, Optimization of Bacteriocin
Production by Batch Fermentation of Lactobacillus plantarum LPCO10,
Appl. Environ. Microbiol., 9(68), 4465—4471.

Lebreton, F., Willems, R.J.L., and Gilmore, M.S., 2014, Enterococcus Diversity,
Origins in Nature, and Gut Colonization. Dalam Gilmore, M.S., Clewell,
D.B., Ike, Y., and Shankar, N., Enterococci: From Commensals to
Leading Causes of Drug Resistant Infection, Massachusetts Eye and Ear
Infirmary, Boston.

Lee, J.Y., Lee, EJ., Kim, S.H., Jeong, H.S., Oh, S.H., Kim, H.R., Lee, J.N.,
Chang, C.L., Kho, W.G., and Shin, J.H., 2009, The optimal wavelength of
spectrophotometric broth microdilution antifungal susceptibility test for
flucytosine and three azoles, Korean J. Lab. Med., 4(29), 324-330.

Lei, H., Sun, J.F., Han, Z., Zhou, X.F., Yang, B., and Liu, Y., 2014, Fragilisinins
A-L, new briarane-type diterpenoids from gorgonian Junceella fragilis,
RSC Adv., 10(4), 5261-5271.

Li, J.L., Han, S.C., Yoo, E.S., Shin, S., Hong, J., Cui, Z., Li, H., and Jung, J.H.,
2011, Anti-inflammatory Amino Acid Derivatives from the Ascidian
Herdmania momus, 8(74), 1792-1797.

Li, J.L., Kim, E. La, Wang, H., Hong, J., Shin, S., Lee, C.K., and Jung, J.H., 2013,
Epimeric methylsulfinyladenosine derivatives from the marine ascidian
Herdmania momus, Bioorganic Med. Chem. Lett., 16(23), 4701-4704.

Li, J.L., Xiao, B., Park, M., Yoo, E.S., Shin, S., Hong, J., Chung, H.Y., Kim, H.S.,
and Jung, J.H., 2012, PPAR-y Agonistic Metabolites from the Ascidian
Herdmania momus, J. Nat. Prod., 12(75), 2082—2087.

Lopez-Legentil, S., Turon, X., and Erwin, P.M., 2016, Feeding cessation alters
host morphology and bacterial communities in the ascidian Pseudodistoma
crucigaster, Front Zool, 2(13), 1-11

MacGowan, A. and Macnaughton, E., 2017, Antibiotic resistance, Med. (United
Kingdom), 11(41), 622—628.

Mujipradhana, V.N., Wewengkang, D.S., dan Suryanto, E., 2018, aktivitas
antimikroba dari ekstrak ascidian Herdmania momus pada mikroba
patogen manusia, Pharmacon Jurnal llmiah Farmasi Universitas Sam
Ratulangi, 3(7), 338-347.

Mdiller, E., Berger, R., Blass, E., and Sluyts, D., 2000, Liquid-Liquid Extraction.
Dalam Elvers, B., Ullmann's Encyclopedia of Industrial Chemistry,
Wiley-VCH Verlag GmbH and Co. KGaA, Weinheim.



Isolasi dan Identifikasi Senyawa Antibakteri dari Bakteri Enterococcus sp. yang Berasosiasi dengan
Ascidian Herdmania momus Asal Perairan Bitung
JONATHAN ARDHIANTO P, Dr. Respati Tri Swasono, M.Phil.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 46

Nazemi, M., Moradi, Y., Rezvani, G.F., Ahmaditaba, M.A., Gozari, M., and
Salari, Z., 2017, Antimicrobial activities of semi polar-nonpolar and polar
secondary metabolites of sponge Dysidea pallescens from Hengam Island,
Persian Gulf, Iran. J. Fish. Sci., 15(5), 200-2009.

Nelson, D.L. and Cox, M.M., 2008, Lehninger Principles of Biochemistry, 5™ Ed.
W.H. Freeman and Company, New York.

Patnaik, P., 2004, Dean’s Analytical Chemistry Handbook, 2" Ed., McGraw-Hill
Companies, New York.

Pinu, F.R., Villas-Boas, S.G., and Aggio, R., 2017, Analysis of intracellular
metabolites from microorganisms: Quenching and extraction protocols.
Metabolites, 4(7).

Putra, M.Y., Hadi, T.A., and Murniasih, T., 2016, In vitro antibacterial and
antifungal activities of twelve sponges collected from the Anambas
Islands, Indonesia, Asian Pacific J. Trop. Dis., 9(6), 732—735.

Sarker, S.D., Latif, Z., and Gray, A.l., 2005, Natural Products Isolation, Humana
Press, Totowa.

Schleifer, K.H. and Kilpper-Balz, R., 1984, Transfer of Streptococcus faecalis and
Streptococcus faecium to the Genus Enterococcus nom. rev. as
Enterococcus faecalis comb. nov. and Enterococcus faecium comb. nov.,
Int. J. Syst. Bacteriol., 1(34), 31-34.

Schmidt, E.W., Donia, M.S., Mclintosh, J.A., Fricke, W.F., and Ravel, J., 2012,
Origin and variation of tunicate secondary metabolites, J. Nat. Prod.,
2(75), 295-304.

Schofield, M.M., Jain, S., Porat, D., Dick, G.J., and Sherman, D.H., 2015,
Identification and analysis of the bacterial endosymbiont specialized for
production of the chemotherapeutic natural product ET-743, Environ.
Microbiol., 17(10), 3964-3975.

Seidel, V., 2012, Initial and Bulk Extraction. Dalam Sarker, S.D., Latif, Z., and
Gray, A.l, Natural Products Isolation - Methods in Biotechnology,
Humana Press, Totowa.

Snyder, L.R., Kirkland, JJ., and Glajch, J.L., 2012, Practical HPLC Method
Development, 2" Ed., John Wiley and Sons Inc., Hoboken.

Strohl, W.R., 2002, Secondary Metabolites, Antibiotics. Dalam Flickinger,
M.C. and Drew, S.W., Encyclopedia of Bioprocess Technology, John
Wiley and Sons Inc., Hoboken.



Isolasi dan Identifikasi Senyawa Antibakteri dari Bakteri Enterococcus sp. yang Berasosiasi dengan
Ascidian Herdmania momus Asal Perairan Bitung
JONATHAN ARDHIANTO P, Dr. Respati Tri Swasono, M.Phil.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 47

Tian, F., Li, B., Ji, B., Yang, J., Zhang, G., Chen, Y., and Luo, Y., 2009,
Antioxidant and antimicrobial activities of consecutive extracts from Galla
chinensis:The polarity affects the bioactivities, Food Chem., 1(113), 173—
179.

Tissue, B.M., 2013, Basics of Analytical Chemistry and Chemical Equilibria,
John Wiley and Sons Inc., Hoboken

Tjaniadi, P., Lesmana, M., Subekti, D., Machpud, N., Komalarini, S., Santoso,
W., Simanjuntak, C.H., Punjabi, N., Campbell, J.R., Alexander, W.K.,
Beecham 111, H.J., A.L. Corwin, and Oyofo, B.A., 2003, Antimicrobial
Resistance of Bacterial Pathogens Associated With Diarrheal Patients in
Indonesia, Am J Trop Med Hyg, 6(68), 666-670.

Tong, H., Bell, D., Tabei, K., and Siegel, M.M., 1999, Automated data massaging,
interpretation, and e-mailing modules for high throughput open access
mass spectrometry, J. Am. Soc. Mass Spectrom., 11(10), 1174-1187.

Vranic, S. and Uzunovic, A., 2016, Antimicrobial Resistance of Escherichia Coli
Strains Isolated from Urine at Outpatient Population: a Single Laboratory
Experience, Mater. Sociomed., 2(28), 121.

Wang, W., Kim, H., Patil, R.S., Giri, A.G., Won, D.H., Hahn, D., dkk., 2017,
Cadiolides J-M, antibacterial polyphenyl butenolides from the Korean
tunicate Pseudodistoma antinboja, Bioorg. Med. Chem. Lett., 3(27), 574—
577.

Widayati, A., Suryawati, S., Crespigny, C. De, and Hiller, J.E., 2015, Beliefs
About the Use of Nonprescribed Antibiotics Among People in Yogyakarta
City, Indonesia, Asia Pacific J. Public Heal., 2(27), NP402-NP413.

Wilson, C.O., Gisvold, O., Block, J.H., and Beale, J.M., 2004, Wilson and
Gisvold’s textbook of organic medicinal and pharmaceutical chemistry,
Lippincott Williams and Wilkins, Philadelphia.

Won, T.H., Jeon, J.E., Kim, S.H., Lee, S.H., Rho, B.J., Oh, D.C., Oh, K.B., and
Shin, J., 2012, Brominated aromatic furanones and related esters from the
ascidian synoicum sp., J. Nat. Prod., 12(75), 2055-2061.

Youssef, D.T.A., Mohamed, G.A., Shaala, L.A., Badr, J.M., Bamanie, F.H., and
Ibrahim, S.R.M., 2015, New purine alkaloids from the Red Sea marine
tunicate Symplegma rubra, Phytochem. Lett., 13, 212-217.

Zahn, J.A., Higgs, R.E., and Hilton, M.D., 2001, Use of direct-infusion
electrospray mass spectrometry to guide empirical development of
improved conditions for expression of secondary metabolites from
actinomycetes, Appl. Environ. Microbiol., 1(67), 377-386.



Isolasi dan Identifikasi Senyawa Antibakteri dari Bakteri Enterococcus sp. yang Berasosiasi dengan
Ascidian Herdmania momus Asal Perairan Bitung

JONATHAN ARDHIANTO P, Dr. Respati Tri Swasono, M.Phil.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 48

Zhong, Z., Zhang, W., Song, Y., Liu, W., Xu, H., Xi, X., Minghe, B., Zhang, H.,
and Sun, Z., 2017, Comparative genomic analysis of the genus

Enterococcus, Microbiol. Res., 196, 95-105.



	HALAMAN JUDUL
	HALAMAN PENGESAHAN
	PERNYATAAN
	PERSEMBAHAN
	PRAKATA
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR LAMPIRAN
	INTISARI
	ABSTRACT
	BAB I PENDAHULUAN
	I.1 Latar Belakang
	I.2 Tujuan Penelitian
	I.3 Manfaat Penelitian

	BAB II TINJAUAN PUSTAKA DAN PERUMUSAN HIPOTESIS
	II.1 Tinjauan Pustaka
	II.1.1 Ascidian dan bakteri yang berasosiasi dengan ascidian
	II.1.2 Isolasi metabolit sekunder ascidian dan mikroorganisme yang berasosiasi dengan ascidian
	II.1.3 Bakteri Enterococcus sp. dan potensi aktivitas antibakteri
	II.1.4 Identifikasi senyawa antibakteri
	II.1.5 Aktivitas antibakteri

	II.2 Perumusan Hipotesis dan Rancangan Penelitian
	II.2.1 Perumusan hipotesis 1
	II.2.2 Perumusan hipotesis 2
	II.2.3 Rancangan penelitian


	BAB III METODE PENELITIAN
	III.1 Bahan
	III.2 Peralatan
	III.3 Prosedur Penelitian
	III.3.1 Isolasi dan purifikasi bakteri yang berasosiasi dengan ascidian
	III.3.2 Fermentasi dan ekstraksi kultur bakteri skala kecil
	III.3.3 Disk diffusion assay
	III.3.4 Identifikasi jenis bakteri
	III.3.5 Fermentasi dan ekstraksi kultur Enterococcus sp. skala semi-large
	III.3.6 Identifikasi ekstrak Enterococcus sp. dengan LCMS
	III.3.7 Pemisahan ekstrak Enterococcus sp. dengan HPLC
	III.3.8 Penentuan persen penghambatan dengan microdilution assay
	III.3.9 Identifikasi struktur senyawa antibakteri


	BAB IV HASIL DAN PEMBAHASAN
	IV.1 Isolasi dan Purifikasi Bakteri yang Berasosiasi dengan Ascidian
	IV.2 Fermentasi dan penentuan koloni bakteri potensial
	IV.3 Isolasi senyawa antibakteri
	IV.4 Aktivitas antibakteri fraksi hasil pemisahan ekstrak Enterococcus sp.
	IV.5 Identifikasi senyawa antibakteri dari ekstrak Enterococcus sp.
	IV.6 Identifikasi senyawa antibakteri dari fraksi hasil pemisahan ekstrak Enterococcus sp.

	BAB V KESIMPULAN DAN SARAN
	V.1 Kesimpulan
	V.2 Saran

	DAFTAR PUSTAKA
	LAMPIRAN
	Lampiran 1. Kondisi Alat LCMS
	Lampiran 2. Dokumentasi Penelitian




