
55 

 

 
 

REFERENCE 

Abdi, H., & Williams, L. J. (2010a). Principal component analysis. wiley 

interdisciplinary reviews: computational statistics. Wiley Interdisplinary 

Reviews: Computational Statistics, 1–47. 

Abdi, H., & Williams, L. J. (2010b). Principal component analysis. Wiley 

Interdisciplinary Reviews: Computational Statistics, 2(4), 433–459. 

https://doi.org/10.1002/wics.101 

Abdul Rashid, F. N. A., Asari, A., Mohamad, H., & Mohd Nor, S. M. (2014). 

Synthesis and antibacterial study of aaptamine derivatives. Asian Journal of 

Chemistry, 26(20), 6903–6907. https://doi.org/10.14233/ajchem.2014.17377 

Amsler, K., Santoro, C., Foleno, B., Bush, K., & Flamm, R. (2010). Comparison 

of broth microdilution, agar dilution, and Etest for susceptibility testing of 

doripenem against gram-negative and gram-positive pathogens. Journal of 

Clinical Microbiology, 48(9), 3353–3357. 

https://doi.org/10.1128/JCM.00494-10 

Antunes, E. M., Copp, B. R., Davies-Coleman, M. T., & Samaai, T. (2005). 

Pyrroloiminoquinone and related metabolites from marine sponges. Natural 

Product Reports, 22(1), 62–72. https://doi.org/10.1039/b407299p 

Arai, M., Han, C., Yamano, Y., Setiawan, A., & Kobayashi, M. (2014). 

Aaptamines, marine spongean alkaloids, as anti-dormant mycobacterial 

substances. Journal of Natural Medicines, 68(2), 372–376. 

https://doi.org/10.1007/s11418-013-0811-y 

Aristyawan, A. D. and N. E. N. and S. (2017). Potensi Antibakteri dari Ekstrak 

Etanol Spons.pdf. Jurnal Farmasi Dan Ilmu Kefarmasian Indonesia, 4, 39–

43. https://e-journal.unair.ac.id/JFIKI/article/view/8020/5205 

Bartlett, M. S. (1947). Multivariate Analysis. Supplement to the journal of the 

royal statistical society, 9(2), 176–197. 

Becking, L. E. (2012). Marine Lakes of Indonesia. 

Bittencourt, M. L. F., Ribeiro, P. R., Franco, R. L. P., Hilhorst, H. W. M., de 

Castro, R. D., & Fernandez, L. G. (2015). Metabolite profiling, antioxidant 

and antibacterial activities of Brazilian propolis: Use of correlation and 

multivariate analyses to identify potential bioactive compounds. Food 

Research International, 76, 449–457. 

https://doi.org/10.1016/j.foodres.2015.07.008 

Blunt, J. W., Copp, B. R., Keyzers, R. A., Munro, M. H. G., & Prinsep, M. R. 

(2005). Marine natural products. Marine Product Report, 22(1), 15–61. 

https://doi.org/https://doi.org/10.1039/B415080P 

Blunt, J. W., Copp, B. R., Keyzers, R. A., Munro, M. H. G., & Prinsep, M. R. 

Investigation of Four Marine Sponge Extracts from Raja Ampat Islands, Indonesia with Antibacterial
Activity
Nabila Syahida Prajna Paramita, Dr. Djoko Santosa, M.Si.; Eko Wahyu Putro, M.Eng.Sc.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



56 

 

 
 

(2014). Marine natural products. Natural Product Reports, 31(2), 160–258. 

https://doi.org/10.1039/c3np70117d 

Blunt, J. W., Copp, B. R., Keyzers, R. A., Munro, M. H. G., & Prinsep, M. R. 

(2015). Marine natural products. Natural Product Reports, 32(2), 116–211. 

https://doi.org/10.1039/c4np00144c 

Blunt, J. W., Copp, B. R., Munro, M. H. G., Northcote, P. T., & Prinsep, M. R. 

(2011). Marine natural products. Natural Product Reports, 28(2), 196–268. 

https://doi.org/10.1039/c005001f 

Carroll, A. R., Copp, B. R., Davis, R. A., Keyzers, R. A., & Prinsep, M. R. 

(2022). Marine natural products. Natural Product Reports, 39(6), 1122–

1171. https://doi.org/10.1039/d1np00076d 

CDC. (2019). Antibiotic Resistance Threats in United States, 2019. US 

Department of Health and Human Services, Centres for Disease Control and 

Prevention. https://doi.org/DOI: http://dx.doi.org/10.15620/cdc:82532 

Čmiková, N., Galovičová, L., Miškeje, M., Borotová, P., Kluz, M., & Kačániová, 

M. (2022). Determination of Antioxidant, Antimicrobial Activity, Heavy 

Metals and Elements Content of Seaweed Extracts. Plants, 11(11). 

https://doi.org/10.3390/plants11111493 

De Goeij, J. M., Van Oevelen, D., Vermeij, M. J. A., Osinga, R., Middelburg, J. 

J., De Goeij, A. F. P. M., & Admiraal, W. (2013). Surviving in a marine 

desert: The sponge loop retains resources within coral reefs. Science, 

342(6154), 108–110. https://doi.org/10.1126/science.1241981 

Demain, A. L., & Fang, A. (2000). The natural functions of secondary 

metabolites. Advances in biochemical engineering/biotechnology, 69, 1–39. 

https://doi.org/10.1007/3-540-44964-7_1 

Ebada, S. S., & Proksch, P. (2012). The Chemistry of Marine Sponges. In 

Handbook of marine natural products. https://doi.org/10.1007/978-90-481-

3834-0 

Ebada, S. S., Edrada, R. A., Lin, W., & Proksch, P. (2008). Methods for isolation, 

purification and structural elucidation of bioactive secondary metabolites 

from marine invertebrates. Nature Protocols, 3(12), 1820–1831. 

https://doi.org/10.1038/nprot.2008.182 

ECDC. (2022). Antimicrobial resistance surveillance in Europe 2022 – 2020 

data. Europe and the European Centre for Disease Prevention and Control. 

https://doi.org/doi:10.2900/112339 

Fick, J., Ph, D., Andersson, P. L., Ph, D., Johansson, M., & Ph, D. (2004). 

Selection of Antibiotics : A Chemometric Approach . Method. 4th 

International Conference on Pharmaceuticals and Endocrine Disrupting 

Chemicals in Water, 9, 143–150. 

Investigation of Four Marine Sponge Extracts from Raja Ampat Islands, Indonesia with Antibacterial
Activity
Nabila Syahida Prajna Paramita, Dr. Djoko Santosa, M.Si.; Eko Wahyu Putro, M.Eng.Sc.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



57 

 

 
 

Gloeckner, V., Wehrl, M., Moitinho-Silva, L., Gernert, C., Hentschel, U., Schupp, 

P., Pawlik, J. R., Lindquist, N. L., Erpenbeck, D., Wörheide, G., & 

Wörheide, G. (2014). The HMA-LMA dichotomy revisited: An electron 

microscopical survey of 56 sponge species. Biological Bulletin, 227(1), 78–

88. https://doi.org/10.1086/BBLv227n1p78 

Gupta, P. (2019). Chemical constituents of Haliclona: An overview. Journal of 

Pharmacognosy and Phytochemistry, 8(1), 823–827. 

Harborne, A. J. (1998). Phytochemical methods a guide to modern techniques of 

plant analysis. In Ethnoveterinary Botanical Medicine. springer science & 

business media. https://doi.org/10.1201/ebk1420045604-8 

He, Q., Miao, S., Ni, N., Man, Y., & Gong, K. (2020). A Review of the Secondary 

Metabolites From the Marine Sponges of the Genus Aaptos. Natural Product 

Communications, 15(9). https://doi.org/10.1177/1934578X20951439 

Hoeksema, B. and Van der Meij, S. E. T. (2008). Cryptic marine biota of the Raja 

Ampat island group: preliminary results of the Raja Ampat Expedition 

(2007). Ekspedisi Widya Nusantara (E-Win) of the Indonesian Institute of 

Sciences (LIPI)., December. 

Hoeksema, B. W. (2007). Delineation of the Indo-Malayan Centre of Maximum 

Marine Biodiversity: The Coral Triangle. 117–178. 

https://doi.org/10.1007/978-1-4020-6374-9_5 

Izzati, F., Warsito, M. F., Bayu, A., Prasetyoputri, A., Atikana, A., Sukmarini, L., 

Rahmawati, S. I., & Putra, M. Y. (2021). Chemical diversity and biological 

activity of secondary metabolites isolated from indonesian marine 

invertebrates. Molecules, 26(7). https://doi.org/10.3390/molecules26071898 

J. P. Engelbrecht Cl], B. T. [2] and C. D. (1972). A NEW STEROL PROM AN 

ALCYONAKIAN. Department of Chemistry Stanford University. 

https://doi.org/https://doi.org/10.1016/0039-128X(72)90123-7 

Jacobson, P. B., Marshall, L. A., sung, A., & Jacobs, R. S. (1990). Inactivation of 

human synovial fluid phospholipase a2 by the marine natural product, 

manoalide. Biochemical Pharmacology, 39(10), 1557–1564. 

https://doi.org/10.1016/0006-2952(90)90521-L 

Jorgensen, J. H., & Ferraro, M. J. (2009). Antimicrobial Susceptibility Testing : A 

Review of General Principles and Contemporary Practices AND THE 

RATIONALE FOR PERFORMING. 7750, 1749–1755. 

https://doi.org/10.1086/647952 

Larghi, E. L., Bohn, M. L., & Kaufman, T. S. (2009). Aaptamine and related 

products. Their isolation, chemical syntheses, and biological activity. 

Tetrahedron, 65(22), 4257–4282. https://doi.org/10.1016/j.tet.2009.03.027 

Li, K., Fan, Y., Wang, H., Fu, Q., Jin, Y., & Liang, X. (2015). Qualitative and 

Investigation of Four Marine Sponge Extracts from Raja Ampat Islands, Indonesia with Antibacterial
Activity
Nabila Syahida Prajna Paramita, Dr. Djoko Santosa, M.Si.; Eko Wahyu Putro, M.Eng.Sc.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



58 

 

 
 

quantitative analysis of an alkaloid fraction from Piper longum L. using 

ultra-high performance liquid chromatography-diode array detector–

electrospray ionization mass. Journal of Pharmaceutical and Biomedical 

Analysis, 109, 28–35. https://doi.org/10.1016/j.jpba.2015.02.012 

Liu, C., Tang, X., Li, P., & Li, G. (2012). Suberitine A-D, four new cytotoxic 

dimeric aaptamine alkaloids from the marine sponge aaptos suberitoides. 

Organic Letters, 14(8), 1994–1997. https://doi.org/10.1021/ol3004589 

Maldonado, M., Ribes, M., & van Duyl, F. C. (2012). Nutrient Fluxes Through 

Sponges. Biology, Budgets, and Ecological Implications. In Advances in 

Marine Biology (1 ed., Vol. 62, Nomor February). Elsevier Ltd. 

https://doi.org/10.1016/B978-0-12-394283-8.00003-5 

Mien, P. T., Ha, D. V., Ben, H. X., Chen, B., Liu, L., & Minh-Thu, P. (2020). 

Antimicrobial activities of sponge-derived microorganisms from coastal 

waters of central Vietnam. Journal of Marine Science and Engineering, 8(8). 

https://doi.org/10.3390/JMSE8080594 

Mitic, V., Stankov Jovanovic, V., Ilic, M., Jovanovic, O., Djordjevic, A., & 

Stojanovic, G. (2016). Dittrichia graveolens (L.) Greuter Essential Oil: 

Chemical Composition, Multivariate Analysis, and Antimicrobial Activity. 

Chemistry and Biodiversity, 13(1), 85–90. 

https://doi.org/10.1002/cbdv.201500028 

Mohamad, H., Rosmiati, Muhammad, T. S. T., Andriani, Y., Bakar, K., Ismail, 

N., Saidin, J., Latip, J., Musa, N., & Parenrengi, A. (2017). Potential 

secondary metabolites from marine sponge Aaptos aaptos for atherosclerosis 

and vibriosis treatments. Natural Product Communications, 12(8), 1227–

1230. https://doi.org/10.1177/1934578x1701200819 

Mohanty, I., Podell, S., Biggs, J. S., Garg, N., Allen, E. E., & Agarwal, V. (2020). 

Multi-omic profiling of melophlus sponges reveals diverse metabolomic and 

microbiome architectures that are non-overlapping with ecological 

neighbors. Marine Drugs, 18(2). https://doi.org/10.3390/md18020124 

Murray, C. J., Ikuta, K. S., Sharara, F., Swetschinski, L., Robles Aguilar, G., 

Gray, A., Han, C., Bisignano, C., Rao, P., Wool, E., Johnson, S. C., Browne, 

A. J., Chipeta, M. G., Fell, F., Hackett, S., Haines-Woodhouse, G., Kashef 

Hamadani, B. H., Kumaran, E. A. P., McManigal, B., … Naghavi, M. 

(2022). Global burden of bacterial antimicrobial resistance in 2019: a 

systematic analysis. The Lancet, 399(10325), 629–655. 

https://doi.org/10.1016/S0140-6736(21)02724-0 

Ortiz, A. R., Pisabarro, M. T., & Gago, F. (1993). Molecular Model of the 

Interaction of Bee Venom Phospholipase A2 with Manoalide. Journal of 

Medicinal Chemistry, 36(13), 1866–1879. 

https://doi.org/10.1021/jm00065a010 

Investigation of Four Marine Sponge Extracts from Raja Ampat Islands, Indonesia with Antibacterial
Activity
Nabila Syahida Prajna Paramita, Dr. Djoko Santosa, M.Si.; Eko Wahyu Putro, M.Eng.Sc.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



59 

 

 
 

Othman, L., Sleiman, A., & Abdel-Massih, R. M. (2019). Antimicrobial activity 

of polyphenols and alkaloids in middle eastern plants. Frontiers in 

Microbiology, 10(MAY). https://doi.org/10.3389/fmicb.2019.00911 

Parama Cita, Y., Kamal Muzaki, F., Radjasa, O. K., & Sudarmono, P. (2017). 

Screening of Antimicrobial Activity of Sponges Extract from Pasir Putih, 

East Java (Indonesia). Journal of Marine Science: Research & Development, 

07(05). https://doi.org/10.4172/2155-9910.1000237 

Paul Anulika, N., Osamiabe Ignatius, E., Sunday Raymond, E., Osasere, O.-I., & 

Hilda Abiola, A. (2016). The Chemistry Of Natural Product: Plant Secondary 

Metabolites. International Journal of Technology Enhancements and 

Emerging Engineering Research, 4(8), 1. 

https://www.researchgate.net/publication/308174475 

Perera, W. H., Meepagala, K. M., Fronczek, F. R., Cook, D. D., Wedge, D. E., & 

Duke, S. O. (2019). Bioassay-Guided Isolation and Structure Elucidation of 

Fungicidal and Herbicidal Compounds from Ambrosia salsola (Asteraceae). 

Molecules, 24(5). https://doi.org/10.3390/molecules24050835 

Pham, C. D., Hartmann, R., Müller, W. E. G., De Voogd, N., Lai, D., & Proksch, 

P. (2013). Aaptamine derivatives from the indonesian sponge Aaptos 

suberitoides. Journal of Natural Products, 76(1), 103–106. 

https://doi.org/10.1021/np300794b 

Pragst, F., Herzler, M., & Erxleben, B. T. (2004). Systematic toxicological 

analysis by high-performance liquid chromatography with diode array 

detection (HPLC-DAD). Clinical Chemistry and Laboratory Medicine, 

42(11), 1325–1340. https://doi.org/10.1515/CCLM.2004.251 

Quave, C. L., Plano, L. R. W., Pantuso, T., & Bennett, B. C. (2008). Effects of 

extracts from Italian medicinal plants on planktonic growth, biofilm 

formation and adherence of methicillin-resistant Staphylococcus aureus. 

Journal of Ethnopharmacology, 118(3), 418–428. 

https://doi.org/10.1016/j.jep.2008.05.005 

Quiao, M. A. D., & Uy, M. M. (2013). Pyrimidines from the Philippine Marine 

Sponge Aaptos suberitoides. International Journal of Scientific and 

Engineering Research, 4(1), 656–659. 

https://doi.org/10.14299/ijser.2013.01.002 

Rajan, M. S. (2014). Bioprospecting of Novel Potent Anticancer Metabolites 

From Chosen Marine Sponges Doctor of Philosophy. 

Rao, K. V., Donia, M. S., Peng, J., Garcia-Palomero, E., Alonso, D., Martinez, A., 

Medina, M., Franzblau, S. G., Tekwani, B. L., Khan, S. I., Wahyuono, S., 

Willett, K. L., & Hamann, M. T. (2006). Manzamine B and E and ircinal A 

related alkaloids from an Indonesian Acanthostrongylophora sponge and 

Investigation of Four Marine Sponge Extracts from Raja Ampat Islands, Indonesia with Antibacterial
Activity
Nabila Syahida Prajna Paramita, Dr. Djoko Santosa, M.Si.; Eko Wahyu Putro, M.Eng.Sc.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



60 

 

 
 

their activity against infectious, tropical parasitic, and Alzheimer’s diseases. 

Journal of Natural Products, 69(7), 1034–1040. 

https://doi.org/10.1021/np0601399 

Riyadi, E., Andarwulan, N., Didah, D., & Faridah, N. (2014). Profil Senyawa 

Volatil Identitas Nutmeg Oil, Patchouli Oil dan Fresh Ginger Oil Asal 

Indonesia The Volatile Compounds Profile as Identity for Nutmeg Oil, 

Patchouli Oil and Fresh Ginger Oil from Indonesia 1. Jurnal Mutu Pangan, 

1(1), 19–25. 

Rodrigues, F. F. G., Boligon, A. A., Menezes, I. R. A., Galvão‐rodrigues, F. F., 

Salazas, G. J. T., Nonato, C. F. A., Braga, N. T. T. M., Correia, F. M. A., 

Caldas, G. F. R., Coutinho, H. D. M., Siyadatpanah, A., Kim, B., Costa, J. G. 

M., & Barros, A. R. C. (2021). HPLC/DAD, Antibacterial and Antioxidant 

Activities of Plectranthus Species (Lamiaceae) Combined with the 

Chemometric Calculations. Molecules, 26(24). 

https://doi.org/10.3390/molecules26247665 

Rohde, S., & Schupp, P. J. (2011). Allocation of chemical and structural defenses 

in the sponge Melophlus sarasinorum. Journal of Experimental Marine 

Biology and Ecology, 399(1), 76–83. 

https://doi.org/10.1016/j.jembe.2011.01.012 

Rosmiati, R., Mohamad, H., Muhammad, T. S. T., Musa, N., Ahmad, A., Ismail, 

N., Mohamad, F., & Nurhidayah, N. (2011). IN VITRO ANTAGONISTIC 

ACTIVITIES OF INDONESIAN MARINE SPONGE AAPTOS AAPTOS 

AND CALLYSPONGIA PSEUDORETICULATA EXTRACTS AND 

THEIR TOXICITY AGAINST Vibrio spp. Indonesian Aquaculture Journal, 

6(2), 173. https://doi.org/10.15578/iaj.6.2.2011.173-182 

Rosmiati, R., Parenrengi, A., & Suryati, E. (2015). MARINE SPONGE Aaptos 

suberitoides, IT’S POTENTIAL SOURCE OF NATURAL 

ANTIBACTERIAL FOR CONTROLLING Vibrio harveyi ON TIGER 

SHRIMP (Penaeus monodon) CULTURE. Indonesian Aquaculture Journal, 

10(1), 33. https://doi.org/10.15578/iaj.10.1.2015.33-40 

Samuel, M., Zazueta, H., Wenceslao, E., Aceves, C., & Saiz, C. L. (2022). 

Antibacterial and antimycobacterial activity of white shrimp ( Litopenaeus 

vannamei ) exoskeleton and cephalothorax by-products extracts : fatty acids 

profile of the active hexanic shrimp cephalothorax extract. May. 

https://doi.org/10.18633/biotecnia.v24i2.1648 

Sarker, S. D., & Nahar, L. (2012). An introduction to natural products isolation. 

Methods in Molecular Biology, 864, 1–25. https://doi.org/10.1007/978-1-

61779-624-1_1 

Selvin, J., & Lipton, A. P. (2004). Biopotentials of secondary metabolites isolated 

from marine sponges. Hydrobiologia, 513, 231–238. 

Investigation of Four Marine Sponge Extracts from Raja Ampat Islands, Indonesia with Antibacterial
Activity
Nabila Syahida Prajna Paramita, Dr. Djoko Santosa, M.Si.; Eko Wahyu Putro, M.Eng.Sc.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



61 

 

 
 

https://doi.org/10.1023/B:hydr.0000018183.92410.21 

Setiawan, E., Nurhayati, A. P. D., & Muzaki, F. K. (2009). Sponge Diversity at 

Pecaron Bay Situbondo Based on Macroscopic and Microscopic 

Observation. IPTEK The Journal for Technology and Science, 20(4), 136–

140. https://doi.org/10.12962/j20882033.v20i4.20 

Simister, R., Taylor, M. W., Tsai, P., & Webster, N. (2012). Sponge-Microbe 

Associations Survive High Nutrients and Temperatures. PLoS ONE, 7(12), 

21–23. https://doi.org/10.1371/journal.pone.0052220 

Sipkema, D., Franssen, M. C. R., Osinga, R., Tramper, J., & Wijffels, R. H. 

(2005). Marine sponges as pharmacy. Marine Biotechnology, 7(3), 142–162. 

https://doi.org/10.1007/s10126-004-0405-5 

Steinert, G., Stauffer, C. H., Aas-Valleriani, N., Borchert, E., Bhushan, A., 

Campbell, A., De Mares, M. C., Costa, M., Gutleben, J., Knobloch, S., Lee, 

R. G., Munroe, S., Naik, D., Peters, E. E., Stokes, E., Wang, W., Einarsdóttir, 

E., & Sipkema, D. (2018). BluePharmTrain: Biology and Biotechnology of 

Marine Sponges. In Grand Challenges in Biology and Biotechnology. 

https://doi.org/10.1007/978-3-319-69075-9_13 

Steingass, C. B., Vollmer, K., Lux, P. E., Dell, C., Carle, R., & Schweiggert, R. 

M. (2020). HPLC-DAD-APCI-MSn analysis of the genuine carotenoid 

pattern of pineapple (Ananas comosus [L.] Merr.) infructescence. Food 

Research International, 127, 108709. 

https://doi.org/10.1016/j.foodres.2019.108709 

Stinson, S. (1978). Organic chemistry. Chemical and Engineering News, 56(35), 

26–27. https://doi.org/10.1021/cen-v056n035.p026 

Su, J. Y., Meng, Y. H., Zeng, L. M., Fu, X., & Schmitz, F. J. (1994). Stellettin A, 

a new triterpenoid pigment from the marine sponge Stelletta tenuis. Journal 

of Natural Products, 5(10), 1450–1451. 

Thi, B. U. I., Ly, K. I. M., Thi, N. G. O., Dung, P., & Huy, N. Q. (2017). 

Antibacterial Activity of Crude Methanolic and Fractionated Extracts of 

Aaptos Suberitoides. Ho Chi Minh City Open University Journal of Science, 

7(2), 66–71. 

Timm, N. H. ed. (2002). Applied Multivariate Analysis. In Springer New York. 

https://doi.org/10.1016/j.trim.2009.04.004 

Van Soest, R. W. M. (1989). The Indonesian sponge fauna: A status report. 

Netherlands Journal of Sea Research, 23(2), 223–230. 

https://doi.org/10.1016/0077-7579(89)90016-1 

Varijakzhan, D., Loh, J. Y., Yap, W. S., Yusoff, K., Seboussi, R., Lim, S. H. E., 

Lai, K. S., & Chong, C. M. (2021). Bioactive compounds from marine 

sponges: Fundamentals and applications. Marine Drugs, 19(5). 

Investigation of Four Marine Sponge Extracts from Raja Ampat Islands, Indonesia with Antibacterial
Activity
Nabila Syahida Prajna Paramita, Dr. Djoko Santosa, M.Si.; Eko Wahyu Putro, M.Eng.Sc.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



62 

 

 
 

https://doi.org/10.3390/md19050246 

Vining, L. (1990). Functions Of Secondary Metabolites. Annual Review of 

Microbiology, 44(1), 395–427. 

https://doi.org/10.1146/annurev.micro.44.1.395 

Vitali, A. (2018). Antimicrobial Peptides Derived from Marine Sponges. Am J 

Clin Microbiol and Antimicrob, 1(1), 1006. 

Wagner, H., & Bladt, S. (1996). Plant Drug Analysis, A Thin Layer 

Chromatography Atlas (Second Edi). Springer Science & Business Media. 

Wang, X., Morinaka, B. I., & Molinski, T. F. (2014). Structures and solution 

conformational dynamics of stylissamides G and H from the Bahamian 

Sponge Stylissa caribica. Journal of Natural Products, 77(3), 625–630. 

https://doi.org/10.1021/np400891s 

Webster, N. S., & Taylor, M. W. (2012). Marine sponges and their microbial 

symbionts: Love and other relationships. Environmental Microbiology, 

14(2), 335–346. https://doi.org/10.1111/j.1462-2920.2011.02460.x 

Wiegand, I., Hilpert, K., & Hancock, R. E. W. (2015). Agar and broth dilution 

methods to determine the minimal inhibitory concentration ( MIC ) of 

antimicrobial substances. September. https://doi.org/10.1038/nprot.2007.521 

Xu, S. W. A. B. and L. Y. L. N. N. M. H. Z. W. (2007). High-performance liquid 

chromatography-diode array detection/electrospray ionization mass 

spectrometry for the simultaneous analysis of cis-, trans- and dihydro-2-

glucosyloxycinnamic acid derivatives from Dendrobium medicinal plants. 

Rapid Communications in Mass Spectrometry, 21, 1833–1840. 

https://doi.org/10.1002/rcm 

 

 

 

 

 

 

 

 

 

 

 

Investigation of Four Marine Sponge Extracts from Raja Ampat Islands, Indonesia with Antibacterial
Activity
Nabila Syahida Prajna Paramita, Dr. Djoko Santosa, M.Si.; Eko Wahyu Putro, M.Eng.Sc.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/


