
123 
 

DAFTAR PUSTAKA 

Abad MJ, Bedoya L.M., Bermejo, P., 2011. Marine Compounds and their 
Antimicrobial Activities. Science against microbial pathogens: 
communicating current research and technological advances. 
Microbilogy Book Series Number 3, In: A. Méndez-Vilas (Ed.) 1293–
1306. http://www.formatex.org/microbiology3/. 

Abdelrheem, D. A., Abd El-Mageed, H. R., Mohamed, H. S., Rahman, A. A., 
Elsayed, K., & Ahmed, S. A. (2021). Bis-indole alkaloid caulerpin 
from a new source Sargassum platycarpum: isolation, 
characterization, in vitro anticancer activity, binding with 
nucleobases by DFT calculations and MD simulation. Journal of 
biomolecular structure & dynamics, 39(14), 5137–5147. 

Alarif, W. M., Abou-Elnaga, Z. S., Ayyad, S. E. N., & Al-Lihaibi, S. S., 2010. 
Insecticidal Metabolites from the Green Alga Caulerpa racemosa. 
CLEAN - Soil, Air, Water, 38(5-6), 548-557.  

Amade P, & Lemee R., 1998. Chemical defence of the mediterranean alga 
Caulerpa taxifolia: variations in caulerpenyne production. Aquatic 
Toxicology 43(4) 287–300. 

Anderson JE, C. M. Goetz and J. L. McLaughlin, 1991. A Blind Comparison 
of Simple Bench-top Bioassays and Human Tumour Cell 
Cytotoxicities as Antitumor Prescreens. Phytochemical Analysis 2; 
107- I I I. 

Anjaneyulu A.S.R., Prakash C.V.S, Ujuan KVS, Mallavadhani DUV., 1992. 
Isolation of New Aromatic Derivatives from a Marine Algal Species 
Caulerpa racemosa. Natural Products 55(4); 496-499 

Barbieri R, Coppo E, Marchese A, Daglia M, Sobarzo-S´anchez E, Nabavi 
SF, Nabavi SM., 2017. Phytochemicals for human disease: an 
update on plant-derived compounds antibacterial activity. 
Microbiological Research, 196(March); 44-68 

Basir A, Kustiariyah Tarman, Desniar, 2017. Aktivitas Antibakteri dan 
Antioksidan Alga Hijau Halimeda gracilis Dari Kabupaten Kepulauan 
Seribu. JPHPI 20 (2), 211-218. 

Bitencourt M. AO,Hylarina M.D. Silva, Gisely M.F. Abilio, George E.C. 
Miranda, Adolpho M.A. Moura, Joao X. de Araujo-Junior, Ericka J.D. 
Silveira, Barbara V.O. Santos, Janeusa T. Souto, 2015. Anti-
inflammatory effects of methanolic extract of green algae Caulerpa 
mexicana in a murine model of ulcerative colitis. Revista Brasileira 
de Farmacognosia, 25(6); 677-682  

Blunt JW, Brent R. Copp, Robert A. Keyzers, Murray H. G. Munroa and 
Mich`ele R. Prinsepd, 2012. Marine natural products. Natural Product 
Reports, 29(2), 144–222.  

Blunt JW, Brent R. Copp, Robert A. Keyzers, Murray H. G. Munroa and 
Mich`ele R. Prinsepd, 2017. Marine natural products. Natural Product 
Reports, 34(3), 382–431.  

http://www.formatex.org/microbiology3/
https://www.sciencedirect.com/science/journal/09445013
https://www.sciencedirect.com/science/journal/09445013/196/supp/C
http://www.scielo.br/scielo.php?script=sci_serial&pid=0102-695X&lng=en&nrm=iso
http://www.scielo.br/scielo.php?script=sci_serial&pid=0102-695X&lng=en&nrm=iso


124 
 

Calman K.C., Smyth J.F., Tattersall M.H.N. (1980) Mechanism of Action of 
Anti-Cancer Drugs. In: Basic Principles of Cancer Chemotherapy. 
Palgrave, London 

Renzoni Camille, 2022. Differences Between Heroin and Morphine. The 
Recovery Village,  Differences Between Heroin and Morphine 
(therecoveryvillage.com) [diakses 1 Juli 2020]. 

Capon RJ, Ghisalberti EI, Jefferies PR, 1983. Metabolites of the Green 
Algae, Caulerpa species. Phyrochemirtry, 22(6); 1465-1467. 

Cetrulo GL. & Hay ME. 2000. Activated Chemical Defenses in Tropical 
versus Temperate Seaweeds. Marine Ecology Progress Series, 
2007(22); 243-253. 

Cole A.R.H., 1963. Application of Infra-Red Spectroscopy in Elucidation of 
Structures by Physical and Chemical Method. Interscience 
Publishers, New York 

Dini I., Soekamto N.H., Firdaus dan Supratman U., 2019. Antibacterial and 
cytotoxic activities assay from the extract of macroalga Halimeda 
cylindracea from Gulf of Boni, Indonesia. J. Phys.: Conf. Ser. 1341 
032035 

Dini I., Soekamto N.H., Firdaus, Supratman U., and Latip J., 2021. Alkaloid 
Caulerpin and Cytotoxic Activity against NCL-H460 Lung Cancer 
Cells Isolated along with β-sitosterol from the Halimeda cylindracea 
Decaisne., Sains malaysiana, 50(9), (2021): 2663-2674 

Djajanegara I. dan Wahyudi P., 2009. Pemakaian Sel Hela dalam Uji 
Sitotoksisitas Fraksi Ethanol Biji Mimba (Azadirachta indica). 
Biosfera 26 (2). 

Dzeha T, Jaspars M, Tabudravu J, 2003. Clionasterol, a Triterpenoid from 
the Kenyan Marine Green Macroalga Halimeda macroloba. Western 
Indian Ocean J. Mar. Sci. 2(2);157–161. 

Eom S-H, Young-Mog Kim, Se-Kwon Kim, 2012. Antimicrobial effect of 
phlorotannins from marine brown algae. Food and Chemical 
Toxicology 50 (9) 3251–3255. 

Ersam T, 2004. Keunggulan Biodiversitas Hutan Tropika Indonesia Dalam 
Merekayasa Model Molekul Alami. Makalah disajikan dalam seminar 
Nasional Kimia IV 2004. 

Fallarero A, Loikkanen JJ, Mannisto PT, Castaneda O, Vidal A, 2003. 
Effects of aqueous extracts of Halimeda incrassata (Ellis) Lamouroux 
and Bryothamnion triquetrum (S.G.Gmelim) Howe on hydrogen 
peroxide and methyl mercuryinduced oxidative stress in GT1-7 
mouse hypothalamic immortalized cells 

Ferramosca A., Conte A., Guerra F., Felline S., Rimoli M.G., Mollo E., Zara 
V., Terlizzi A., 2016. Metabolites from invasive pests inhibit 
mitochondrial complex II: A potential strategy for the treatment of 
human ovarian carcinoma?, Biochemical and Biophysical Research 
Communications, Volume 473, Issue 4, p 1133-1138, 

Fenical, W. & Paul VJ.  1984.  Antimicrobial and cytotoxic terpenoids from 
tropical green algae of the family Udoteaceae. Hydrobiologia. 116-
117:135-140. 

https://www.therecoveryvillage.com/heroin-addiction/heroin-and-morphine/
https://www.therecoveryvillage.com/heroin-addiction/heroin-and-morphine/


125 
 

Fitriyanti J.S., 2021. Senyawa antikanker dari alga coklat turbinaria 
decurrens Bory dan sargassum polycystum asal pulau dutungan 
Sulawesi selatan. Disertasi, tidak diterbitkan. Fakultas Matematika 
dan Ilmu Pengetahuan Alam, Universitas hasanuddin, Makassar. 

Gyllig H., Siimes M.A., Miettinenl T.A., 1995. Sitostanol ester margarine in 
dietary treatment of children with familial hypercholesterolemia. 
Journal of Lipid Research, v.36, p.1807 

G.M. Guiry in Guiry, M.D. & Guiry, G.M., 2021. AlgaeBase. World-wide 
electronic publication, National University of Ireland, Galway. 
https://www.algaebase.org; searched on January 13, 2022. 

Goecke F, Labes A, Wiese J, Imhoff JF., 2010. Chemical interactions 
between marine macroalgae and bacteria. Marine Ecology Progress 
Serie, 409:267-299.  

Govindasamy C, S. Narayani, M. Arulpriya, P. Ruban, K. Anantharaj and R. 
Srinivasan, 2011. In vitro antimicrobial activities of seaweed extracts 
against human pathogens. Journal of Pharmacy Research 4(7); 
2076-2077. 

Guedes E.AC, da Silva TG, Aguiar JS, de Barros LD, Pinotti LM, Antonio 
E.G.Sant’Ana A.AG., 2013. Cytotoxic activity of marine algae against 
cancerous cells. Revista Brasileira de Farmacognosia, 23(4); 668-
673. 

Guerriero A, Marchettib F, D'Ambrosioa M, Senesib S, Dinic F, Pietra F., 
1993. New Ecotoxicologically and Biogenetically Relevant Terpenes 
of the Tropical Green Seaweed Caulerpa taxifilia which Is Invading 
the Mediterranean. Helvetica Chemica Acta, 76; 885-864 

Guerriero A, Meineszb A, D’AmbrosioaN, Pietraa F., 1992. Isolation of Toxic 
and Potentially Toxic Sesqui- and Monoterpenes from the Tropical 
Green Seaweed Caulerpa taxifolia which has invaded the Region of 
Cap Martin and Monaco. Helvetica Chemica Acta, 75; 689-695. 

Gutierrez-Rodríguez AG, Claudia Juárez-Portilla, Tatiana Olivares-
Bañuelos, Rossana C. Zepeda, 2018. Anticancer activity of 
seaweeds. Drug Discov Today. 23(2):434-447. 

Guven KC, Aline Percot, Ekrem Sezik, 2010.  Alkaloids in Marine Algae; 
review. J.  Mar. Drugs 2010, 8(2); 269-284    

Hamed SM, Amal A.Abd El-Rhman, NeveenAbdel-Raouf, Ibraheem 
B.M.Ibraheem. 2018. Role of marine macroalgae in plant protection 
& improvement for sustainable agriculture technology. Beni-Suef 
University Journal of Basic and Applied Sciences 7(1); 104-110. 

Handayani T, 2017. Potensi Makroalga di Paparan Terumbu Karang 
Perairan Teluk Lampung, Oseanologi dan limnology di Indonesia, 
2(1); 55-67. 

Harada H & Kamei Y, 1998. Dose-Dependent Selective Cytoxicity of 
Extracts from Marine Green Algae, Cladophoropsis 
vaucheriaeformis, against Mouse Leukimia L1210 Cell. Biol. Pharm. 
Bull., 21(4); 386-389 

Hendri M, Darmanto JS, Prayitno B, Radjasa OK, Elvita, 2017.  The Isolation 
of Metabolite Compounds from Seaweed (Halimeda gracillis) in the 

https://www.sciencedirect.com/science/article/pii/S0102695X1370084X#!
https://www.sciencedirect.com/science/article/pii/S0102695X1370084X#!
https://www.sciencedirect.com/science/article/pii/S0102695X1370084X#!
https://www.sciencedirect.com/science/article/pii/S0102695X1370084X#!
https://www.sciencedirect.com/science/article/pii/S0102695X1370084X#!
https://www.sciencedirect.com/science/article/pii/S0102695X1370084X#!
https://www.sciencedirect.com/science/article/pii/S0102695X1370084X#!
https://www.sciencedirect.com/science/journal/0102695X
https://www.sciencedirect.com/science/journal/0102695X/23/4
https://www.ncbi.nlm.nih.gov/pubmed/29107095
https://www.sciencedirect.com/science/article/pii/S2314853517301294#!
https://www.sciencedirect.com/science/article/pii/S2314853517301294#!
https://www.sciencedirect.com/science/article/pii/S2314853517301294#!
https://www.sciencedirect.com/science/journal/23148535
https://www.sciencedirect.com/science/journal/23148535
https://www.sciencedirect.com/science/journal/23148535/7/1


126 
 

Waters of Teluk Lampung as a Source of Antibacterial Compounds. 
International Journal of Marine Science, 7(31); 297-307. 

Hillis-Colinvaux L, 1980. Ecology and Taxonomy of Halimeda: Primary 
Producer of Coral Reefs. Advances in Marine Biology, 17;1-327 

Hudziki, J., 2009, Kirby-Bauer Disk Diffusion Susceptibility Test Protocol, 
American Society for Microbiology; http://www.asmscience.org/ 
content/education/protocol/protocol.3189?crawler=redirect. 

Indira KS., Balakrishnan, M. Srinivasan, S. Bragadeeswaran and T. 
Balasubramanian. 2013. Evaluation of in vitro antimicrobial property 
of seaweed (Halimeda tuna) from Tuticorin coast, Tamil Nadu, 
Southeast coast of India. African Journal of Biotechnology Vol. 12(3), 
pp. 284-289. 

Indrayanto, G., Putra, G. S., & Suhud, F., 2021. Validation of in-vitro 
bioassay methods: Application in herbal drug research. Profiles of 
drug substances, excipients, and related methodology, 46, 273–307. 

Ioannou E, Quesada A, Rahman MM, Gibbons S, Vagias C, Roussis V. 
2011. Dolabellanes with antibacterial activity from the brown alga 
Dilophus spiralis. J Nat Prod. 74(2); 213-222. 

Ismail A., Ktari, L., Ahmed, M., Bolhuis, H., Boudabbous, A., Stal, L. J., El 
Bour, M., 2016. Antimicrobial Activities of Bacteria Associated with 
the Brown Alga Padina pavonica. Frontiers in Microbiology, 7, [1072].  

Ivana B, Maja M, Ines P, Sunčica B, Hrvoje M, Ivica V, Iris DR, Ivona C, 
Balestra C, Casotti R, Zrinka L., 2018. Multilayer approach for 
characterization of bacterial diversity in a marginal sea: From surface 
to seabed. Journal of Marine Systems, 184(8);15-27. 

Kadi A, 1987. Cara Mengenal Jenis-Jenis Dari Marga Halimeda.  Oseana, 
XII(1); 1-12 

Kamnev A.A., Shchelochkov A.G., Petros A. Tarantilis, Moschos G. 
Polissiou, and Yurii D. Perfiliev. 2001. Complexation of Indole-3-
acetic Acid with Iron(III): Infuence of Coordination on the p-Electronic 
System of the Ligand. Monatshefte fur Chemie, 132, p.675-681 

Kasim M, 2016. Makroalga; Kajian Biologi, Ekologi, Pemanfaatan dan 
Budidaya. Penebar Swadaya, Ciracas, Jakarta Timur.  

Kerr RG. & Baker BJ, 1991. Marine Sterols, Review Article. Natural Product 
Reports, 8(5); 465-497,  

Kim S-K, Thomas N.V, Li X., 2011. Anticancer Compounds from Marine 
Macroalgae and Their Application as Medicinal Foods, Advances in 
Food and Nutrition Research, Volume 64, ISSN 1043-4526. 

Kochanowska-Karamyan AJ & Hamann MT, 2010. Marine Indole Alkaloids: 
Potential New Drug Leads for the Control of Depression and Anxiety. 
Chem Rev. 110(8): 4489–4497.   

Koehn FE, Sarath F. Gunasekera, D. Nadine Niel and Sue S. Cross, 1991. 
Halitunal, an Unusual Diterpene Aldehyde from the Marine Alga 
Halmeda Tuna. Temhadron Letters, 32(2);169-172. 

Kohlhase M. and Pohl P,1988. Saturated and unsaturated sterols of 
nitrogen-fixing blue-green algae (cyanobacteria), Phytochemistry, 
27(6) Pages 1735-1740. 

https://www.sciencedirect.com/science/article/pii/S006528810860303X#!
http://www.asmscience.org/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ioannou%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21190330
https://www.ncbi.nlm.nih.gov/pubmed/?term=Quesada%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21190330
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rahman%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=21190330
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gibbons%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21190330
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vagias%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21190330
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roussis%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21190330
https://www.ncbi.nlm.nih.gov/pubmed/21190330
https://www.sciencedirect.com/science/journal/09247963
https://www.sciencedirect.com/science/journal/09247963/184/supp/C
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamann%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=20380420
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=20380420


127 
 

Kong CS, Kim JA, Yoon NY, Kim SK., 2009, Induction of apoptosis by 
phloroglucinol derivative from Ecklonia Cava in MCF-7 human breast 
cancer cells. Food and Chemical Toxicology, 47(7):1653-8 

Kurt O, Ozdal-Kurt F, Akcora CM, Ozkut M,Tuglu MI, 2018. Neurotoxic, 
cytotoxic, apoptotic and antiproliferative effects of some marine algae 
extracts on the NA2B cell line, Biotech Histochem 93(1); 59-69. 

Leal MC, Munro MH, Blunt JW, Puga J, Jesus B, Calado R, Rosa R, 
Madeira C., 2013. Biogeography and biodiscovery hotspots of 
macroalgal marine natural products. Natural Product Reports, 
30(11);1380-1390. 

Linsen Liu, 2002. Sterol Esters of Conjugated Linoleic Acids And Process 
For Their Production. Patent No.: US 6,413,571 B1 

Liu A-H, Ding-Quan Liu, Tong-Jun Liang, Xiao-Qing Yu, Mei-Tang Feng, Li-
Gong Yao, Yi Fang, Bin Wang, Li-Hua Feng, Min-Xian Zhang, Shui-
Chun Mao, 2013. Caulerprenylols A and B, two rare antifungal 
prenylated para-xylenes from the green alga Caulerpa racemosa. 
Bioorganic & Medicinal Chemistry Letters, 23(9);2491-2494. 

Liu D-Q, Shui-Chun Mao, Xiao-Qing Yu, Li-Hua Feng, and Xiao-Ping Lai, 

2012. Caulerchlorin, a Novel Chlorinated Bisindole Alkaloid with 

Antifungal Activity from the Chinese Green Alga Caulerpa racemosa. 

Heterocycles, 85(3); 661-666. 

Liu D-Q, Shui-Chun Mao, Hai-Yan Zhang, Xiao-Qing Yu, Mei-Tang Feng, 
Bin Wang, Li-Hua Feng, Yue-Wei Guo. 2013. Racemosins A and B, 
two novel bisindole alkaloids from the green alga Caulerpa 
racemosa. Fitoterapia, 91, Pages 15-20 

Li W, Zhou J, Xu Y, 2015.  Study of the in vitro Cytotoxicity Testing of 
Medical Devices (Review). Biomedical Report, 3(5): 617–620. 

Lunagariya, J., Bhadja, P., Zhong, S., Vekariya, R., & Xu, S. (2019). Marine 
natural product bis-indole alkaloid caulerpin: Chemistry and biology. 
Mini Reviews in Medicinal Chemistry, 19(9), 751–761. 

Maeda R., Tomoaki, I., Hideshi, I., Tatsuji Sakamoto, T., 2012. 
Immunostimulatory activity of polysaccharides isolated from 
Caulerpa lentillifera on macrophage cells. Biosci. Biotechnol. 
Biochem. 76 (3), 501–505. 

Magitek, 2021. Characterizing Fatty Acids With Advanced 
Multinuclear NMR Methods. Characterizing Fatty Acids With 
Advanced Multinuclear NMR (environmental-expert.com) [diakses 
16 Juni 2022]. 

Maiti B.C., & Thomson R.H. (1977) Caulerpin. In: Faulkner D.J., Fenical 
W.H. (eds) Marine Natural Products Chemistry. Nato Conference 
Series, vol 1. Springer, Boston, MA.  

Mancini-Filho J, Novo AV, González AEB, de Andrade-Wartha ERS, de O 
e Silva AM, Pinto JR, Mancini DAP, 2009. Free Phenolic Acids from 
the Seaweed Halimeda monile with Antioxidant Effect Protecting 
against Liver Injury. Z Naturforsch C., 64(9-10); 657-63. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kong%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=19393283
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=19393283
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoon%20NY%5BAuthor%5D&cauthor=true&cauthor_uid=19393283
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=19393283
https://www.sciencedirect.com/science/journal/02786915
https://www.ncbi.nlm.nih.gov/pubmed/29388476
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leal%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=23982267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Munro%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=23982267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blunt%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=23982267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Puga%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23982267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jesus%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23982267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calado%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23982267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosa%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23982267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Madeira%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23982267
https://www.sciencedirect.com/science/journal/0960894X
https://www.sciencedirect.com/science/journal/0960894X/23/9
https://www.sciencedirect.com/science/journal/0367326X
https://www.sciencedirect.com/science/journal/0367326X/91/supp/C
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4535150/
https://www.environmental-expert.com/downloads/keyword-nmr-method-102048
https://www.environmental-expert.com/downloads/characterizing-fatty-acids-with-advanced-multinuclear-nmr-methods-applications-note-1043344
https://www.environmental-expert.com/downloads/characterizing-fatty-acids-with-advanced-multinuclear-nmr-methods-applications-note-1043344
https://www.ncbi.nlm.nih.gov/pubmed/19957433


128 
 

Manitto P, 1981. Biosynthesis of Natural Products. Terjemahan 
Koensoemardiyah. IKIP Semarang Press. 

Mansoori B, Mohammadi A, Davudian S, Shirjang S, Baradaran B. 2017. 
The Different Mechanisms of Cancer Drug Resistance: A Brief 
Review. Adv Pharm Bull. 7(3):339-348.  

Mao SC, Guo YW, Shen X, 2006 Two novel aromatic valerenane-type 
sesquiterpenes from the Chinese green alga Caulerpa taxifolia 
Bioorganic & Medicinal Chemistry Letters, 16(11); 2947-2950. 

Mao SC, Ding-QuanLiu, Xiao-Qing Yu, Xiao-Ping Lai, 2011. A new 
polyacetylenic fatty acid and other secondary metabolites from the 
Chinese green alga Caulerpa racemosa (Caulerpaceae) and their 
chemotaxonomic significance. Biochemical Systematics and 
Ecology, 39(4–6); 253-257. 

Matanjun, P., Mohamed, S., Mustapha, N.M., Khaidah M, 2009. Nutrient 
content of tropical edible seaweeds, Eucheuma cottonii, Caulerpa 
lentillifera and Sargassum polycystum. Journal of Applied Phycology, 
21(1); 75–80.  

Matanjun P., Suhaila Mohamed, Kharidah Muhammad, Noordin Mohamed 
Mustapha, 2010. Comparison of Cardiovascular Protective Effects of 
Tropical Seaweeds, Kappaphycus alvarezii, Caulerpa lentillifera, and 
Sargassum polycystum, on High-Cholesterol/High-Fat Diet in Rats. 
Journal of Medicinal Food, 13(4); 792-800.  

Maulidiyah, 2011. Isolasi dan Penentuan Struktur serta Uji Bioaktivitas 
Senyawa Kimia dari Ekstrak Aseton Lichen usnea blepharea Motyka 
dan usnea flexuosa Tayl. Disertasi, pada Universitas Indonesia. 

Mayer AM., Glaser KB, Cuevas C, Jacobs RS, Kem W, Little RD, McIntosh 
JM, Newman DJ, Potts BC, Shuster DE., 2010. The odyssey of 
marine pharmaceuticals: a current pipeline perspective.Trends 
Pharmacol Sci. 31(6); 255-65 

Meyer BN., Ferrigni NR., J.E. Putnam, L.B. Jacobsen, D.E. Nicholas, J.L. 
McLaughlin, 1982. Bhrine Shrimp: A Convinient General Bioassay for 
Active Plant Constituent. Planta Medika, Vol. 45, 31-34.  

Mohamed S., Hashim S.N., Rahman S.N., 2012. Seaweeds: A sustainable 
functional food for complementary and alternative therapy, Trends in 
Food Science & Technology, 23 (2); 83-96. 

Myers, N.; Mittermeier, R.A.; Mittermeier, C.G.; da Fonseca, G.A.B.; Kent, 
J. 2000. Biodiversity hotspots for conservation priorities. Nature, 403, 
853–858.  

Nagappan T & Vairappan CS, 2014. Nutritional and bioactive properties of 
three edible species of green algae, genus Caulerpa (Caulerpaceae), 
Journal of Applied Phycology, 26 (2), pp 1019-1027. 

Ovenden S.PB, Nielson JL, Liptrot CH, Willis RH, Tapiolas DM, Wright AD, 
Motti C.S, 2012. Update of Spectroscopic Data for 4-
Hydroxydictyolactone and Dictyol E Isolated from a Halimeda 
stuposa Dictyota sp. Assemblage. Molecules, 17(3); 2929-2938. 

Patarra RF, Paiva L, Neto A.I., 2011. Nutritional value of selected 
macroalgae. Journal of Applied Phycology, 23(2); 205-2018. 

https://www.sciencedirect.com/science/journal/0960894X
https://www.sciencedirect.com/science/journal/0960894X/16/11
https://www.sciencedirect.com/science/article/pii/S0305197811001761#!
https://www.sciencedirect.com/science/article/pii/S0305197811001761#!
https://www.sciencedirect.com/science/article/pii/S0305197811001761#!
https://www.sciencedirect.com/science/article/pii/S0305197811001761#!
https://www.sciencedirect.com/science/journal/03051978
https://www.sciencedirect.com/science/journal/03051978
https://www.sciencedirect.com/science/journal/03051978/39/4
https://link.springer.com/journal/10811
https://www.liebertpub.com/journal/jmf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mayer%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=20363514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glaser%20KB%5BAuthor%5D&cauthor=true&cauthor_uid=20363514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cuevas%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20363514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobs%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=20363514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kem%20W%5BAuthor%5D&cauthor=true&cauthor_uid=20363514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Little%20RD%5BAuthor%5D&cauthor=true&cauthor_uid=20363514
https://www.ncbi.nlm.nih.gov/pubmed/?term=McIntosh%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=20363514
https://www.ncbi.nlm.nih.gov/pubmed/?term=McIntosh%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=20363514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Newman%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=20363514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Potts%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=20363514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shuster%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=20363514
https://www.ncbi.nlm.nih.gov/pubmed/20363514
https://www.ncbi.nlm.nih.gov/pubmed/20363514
https://link.springer.com/journal/10811
https://link.springer.com/journal/10811


129 
 

Patterson GW, 1974. Sterols of Some Green Algae. Comparative 
Biochemistry and Physiology Part B, 47(2); 453-457. 

Paul VJ & Fenical W, 1983. Isolation of halimedatrial: chemical defense 
adaptation in the calcareous reef-building alga halimeda. Science, 
221(4612); 747-749 

Paul VJ & Fenical W, 1984, Novel bioactive diterpenoid metabolites from 
tropical marine algae of the genus halimeda (Chlorophyta). 
Tetrahedron 40 (16); 3053–3062. 

Paul VJ, & Fenical W, 1986. Chemical defense in tropical green algae, order 
Caulerpales. Marine Ecology 34(1-2);157-169  

Paul VJ. & Van Alstyne KL. 1988. Use of ingested algal diterpenoids by 
Elysia halimedae Macnae (Opisthobranchia: Ascoglossa) as 
antipredator defenses. Exp. Mar. Biol. Ecol., 119, pp. 15-29. 

Paul VJ. & Van Alstyne KL. 1988b. Chemical defense and chemical 
variation in some tropical Pacific species of Halimeda 
(Halimedaceae; Chlorophyta). Coral Reefs, 6(1); 263-269. 

Perez MJ, Falqué E, Domínguez H, 2016. Antimicrobial Action of 
Compounds from Marine Seaweed. Marine Drugs, 14(3);pii 53  

Perryman SE, Lapong I, Mustafa A, Sabang R, Rimmer MA., 2017.  
Potential of metal contamination to affect the food safety of seaweed 
(Caulerpa spp.) cultured in coastal ponds in Sulawesi, Indonesia. 
Aquaculture Reports 5(2);27-33 

Pretsch E., Bühlmann P., Badertscher M., 2020. Structure Determination of 
Organic Compounds Tables of Spectral Data, fifth Edition. Springer-
Verlag GmbH Germany, 

Rajapakse N & Kim S-K, 2011. Nutritional and Digestive Health Benefits of 
Seaweed, Chapter 2 in Advances in Food and Nutrition Research, 
Volume 64 # 2011 Elsevier Inc. ISSN 1043-4526, 

Ramanan R, Byung-Hyuk Kim, Dae-Hyun Cho, Hee-Mock Oh, Hee-Sik Kim, 
2016. Algae–bacteria interactions: Evolution, ecology and emerging 
applications. Biotechnology Advances 34 (1); 14-29 

Ridhowati S & Asnani, 2016. Potensi Anggur Laut Kelompok Caulerpa 
Racemosa Sebagai Kandidat Sumber Pangan Fungsional Indonesia. 
Oseana, XLI (4); 50 – 62. 

Riss T.L., Moravec R.A., Niles A.L. (2011) Cytotoxicity Testing: Measuring 
Viable Cells, Dead Cells, and Detecting Mechanism of Cell Death. In: 
Stoddart M. (eds) Mammalian Cell Viability. Methods in Molecular 
Biology (Methods and Protocols), vol 740. Humana Press. 
https://link.springer.com/protocol/10.1007%2F978-1-61779-108-
6_12#citeas 

Santoso J, Yoshie-Stark, Y., & Suzuki, T. 2004. Anti-oxidant activity of 
methanol extracts from Indonesian seaweeds in an oil emulsion 
model. Fisheries Science, 70, 183-188. 

Saptasari M, 2010. Variasi Ciri Morfologi dan Potensi Makroalga Jenis 
Caulerpa di Pantai Kondang Merak Kabupaten Malang. El-Hayah, 
1(2); 19-22). 

https://www.sciencedirect.com/science/journal/03050491
https://www.sciencedirect.com/science/journal/03050491
https://www.sciencedirect.com/science/journal/03050491/47/2
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%C3%A9rez%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=27005637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Falqu%C3%A9%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27005637
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dom%C3%ADnguez%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27005637
https://www.sciencedirect.com/science/journal/07349750
https://www.sciencedirect.com/science/journal/07349750/34/1
https://link.springer.com/protocol/10.1007%2F978-1-61779-108-6_12#citeas
https://link.springer.com/protocol/10.1007%2F978-1-61779-108-6_12#citeas


130 
 

Selim SA, 2012. Antimicrobial, Antiplasmid and Cytotoxicity Potentials of 
Marine Algae Halimeda opuntia and Sarconema filiforme collected 
from Red Sea Coast. World Academy of Science, Engineering and 
Technology 6(1); 1154-1159. 

Sfecci E, Quemener CL, Lacour T, Massi L, Amade P, Audo G, Mehiri M. 
2017. Caulerpenyne from Caulerpa taxifolia: A Comparative study 
Between CPC and Classical Chromatographic Techniques. 
Phytochemistry Letters, 20(6) 406-409. 

Shams M & Amini N.G, 2017. A New Taxonomic Survey of Caulerpa 
Lamouroux Species (Chlorophyta, Caulerpales) in the Southern 
Coasts of Iran. 36(1); 45-57 

Singkoh MFO, 2011.  Aktivitas Antibakteri Ekstrak Alga Laut Caulerpa 
racemosa dari Perairan Pulau Nain. Jurnal Perikanan dan Kelautan 
Tropis,  VII(3); 123-127. 

Solarova, Z., Liskova, A., Samec, M., Kubatka, P., Busselberg, D., Solar, P. 
Anticancer Potential of Lichens’ Secondary Metabolites. 
Biomolecules 2020, 10, 87. [CrossRef] 

Soltan-Dallal MM, Validi M, Douraghi M, Fallah-Mehrabadi J, 
Lormohammadi L, 2017. Evaluation the cytotoxic effect of cytotoxin-
producing Klebsiella oxytoca isolates on the HEp-2 cell line by MTT 
assay. Microbial Pathogenesis, 113, December; 416-420. 

Stout E.P & Kubanek J., 2010. Marine Macroalgal Natural Products, 
Comprehensive Natural Products II: Chemistry and Biology, First 
edition, chapter 2.03. British Library. 

Sun HH. & Fenical W, 1979. Rhipccephalin and Rhipocephenal; Toxic 
Feeding Deterrents from the Tropical Marine Alga Rhipccephaius 
Phoenix. Tetrahedron Letters 8, pp 685 - 688. 

Su JY, Xu XH, Zeng LM, Wang MY, Lu N, Lu Y, Zhang QT., 1998. Sym-
Triazine Derivative from Halimeda Xishaensis. Phytochemistry, 
48(3); 583 -584. 

Su JY, Zhu Y, Zeng LM, Xu XH, 1997. A New Bisindole from Alga Caulerpa 
serrulata. Jurnal of Natutal product, 60(10); 1043-1044. 

Sun Y, Guiping Gong, Yiming Guo, Zhongfu Wang, Shuang Song, Beiwei 
Zhu, Lili Zhao, Jinju Jiang, 2018. Purification, structural features and 
immunostimulatory activity of novel polysaccharides from Caulerpa 
lentillifera. International Journal of Biological Macromolecules, 108; 
314-323 

Tampubolon A, Grevo S, Gerung, Billy Wagey, 2013. Biodiversity macro 
algae in lagoon Pasige Island, Tagulandang District, Sitaro Regency. 
Jurnal Pesisir dan Laut Tropis 2 (1) pp 35-43. 

Tapotubun AM, Savitri I, KE, Theodora, Matrutty, 2016. Panghambatan Bakteri 

Patogen pada Ikan Segar yang diaplikasi Caulerpa lentillifera. JPHPI, 
19(3); 299-308. 

Teixeira VL, Fabíola D. Rocha, Peter J. Houghton, Maria Auxiliadora C. 
Kaplan, Renato C. Pereira. 2007. α-Amylase inhibitors from Brazilian 
seaweeds and their hypoglycemic potential. Fitoterapia 78(1); 35-36 

https://www.sciencedirect.com/science/journal/18743900
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soltan-Dallal%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=29155011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Validi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29155011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Douraghi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29155011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fallah-Mehrabadi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=29155011
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lormohammadi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29155011
https://www.sciencedirect.com/science/journal/08824010
https://www.sciencedirect.com/science/journal/08824010/113/supp/C
https://www.sciencedirect.com/science/journal/01418130
https://www.sciencedirect.com/science/journal/01418130/108/supp/C
https://www.sciencedirect.com/science/journal/0367326X
https://www.sciencedirect.com/science/journal/0367326X/78/1


131 
 

Tillekeratne LMV & Schmitz FJ. 1984.4,9-Diaacetoxyyodoteal: A Linear 
Diterpene Aldehyde from the Green Alga Halieda Opuntia. 
Phytochemistry, 23(6); 1331-1333. 

Tenover FC,  2006. Mechanisms of antimicrobial resistance in bacteria. Am 
J Infect control. 2006 34(5-1); 64-73. 

Torres F. AE., Passalacqua TG, VelasquezA.MA, de Souza RA, Colepicolo 
P, Graminha M.AS., 2014. New drugs with antiprotozoal activity from 
marine algae: a review, rev Bras Farmacogn 24(2014): 265-276.  

Valls R, Artaud J, Amadeb P, Vincentec N, Piovett L., 1994. Determination 
of caulerpenyne, a toxin from the green alga Caulerpa taxifolia 
(Caulerpaceae). Journal of Chromatography A, 663(1); 114-118. 

Van Vuuren S, Holl D, 2017. Antimicrobial natural product research: A 
review from a South African perspective for the years 2009-2016. J 
Ethnopharmacol, 17(208):236-252. 

Wang BG, Wei-Wei Zhang, Xiao-Juan Duan, Xiao-Ming Li, 2009. In vitro 
antioxidative activities of extract and semi-purified fractions of the 
marine red alga, Rhodomela confervoides (Rhodomelaceae). Food 
Chemistry, 113(4); 1101–1105. 

Wang, H., Li, Y., Shen, W., et al. 2007. Antiviral activity of a 
sulfoquinovosyldiacylglycerol (SQDG) compound isolated from the 
green alga Caulerpa racemosa. Botanica Marina, 50(3); 185-190.  

WHO, 2021. Cancers; Key facts (online). http://www.who.int/news-
room/fact-sheets/detail/cancer. (diakses 1 Juli 2021: 22.00 WITA) 

Williams DE, Sturgeon CM, Roberge M, Andersen RJ., 2007. 
Nigricanosides A and B, Antimitotic Glycolipids Isolated from the 
Green Alga Avrainvillea nigricans Collected in Dominica. Journal of 
the American Chemical Society, 129(18); 5822–5823 

Xiao-Long Yu, Su-Ju Xu, Jun-Dong Shao, Chang Du, Shuang-Feng Chen, 
Bin Zhang, Yu-Xi Wang, Xiu-Mei Wang, 2013. Different fate of cancer 
cells on several chemical functional groups. Surface & Coatings 
Technology 228 (2013) S48–S54 

Yang P, Ding-Quan Liu, Tong-Jun Liang, Jia Li, Hai-Yan Zhang, Ai-Hong 
Liu, Yue-Wei Guo, Shui-Chun Mao, 2015. Bioactive constituents 
from the green alga Caulerpa racemosa. Bioorganic & Medicinal 
Chemistry, 23(1);38-45. 

Zheng F, Liu H, Jiang M, Xu Z, WangZ, Wang C, Du F, Shen Z, Wang B, 
2018. The complete mitochondrial genome of the Caulerpa lentillifera 
(Ulvophyceae,): Sequence, genome content, organization structure 
and phylogenetic consideration. Gene 673(5); 225–238. 

https://www.ncbi.nlm.nih.gov/pubmed/16813980
https://www.ncbi.nlm.nih.gov/pubmed/16813980
https://www.ncbi.nlm.nih.gov/pubmed/?term=Van%20Vuuren%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28694104
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holl%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28694104
http://www.who.int/news-room/fact-sheets/detail/cancer
http://www.who.int/news-room/fact-sheets/detail/cancer
https://www.sciencedirect.com/science/journal/09680896
https://www.sciencedirect.com/science/journal/09680896
https://www.sciencedirect.com/science/journal/09680896/23/1


132 
 

Lampiran 1. Peta Lokasi dan sampel penelitian 
 

 

 

Lokasi sampel 

 

 
Halimeda cilindracea Decaisne 

 

 
Caulerpa racemosa (Forskal) J. Agardh. 

  

4o 03’ 19” S, 120o 22’ 51” E. 
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Lampiran 2. 14 spesies makroalga yang ditemukan di Teluk Bone 
 

  
14 sampel spesis makroalga  

 

 
Mserasi sampel dengan methanol 

 

 
 
 

  

A B 

Profil spot pada TLC 14 ekstrak methanol makroalga; (A) sinar tampak, 

(B) pada sinar UV 354 nm. 

Spot 4 kromatogram ekstrak metanol (C. racemose (Forsskal) J.Agardh 

spot 6 kromatogram ekstrak metanol (H. cilindracea Decaisne). 
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Lampiran 3. Hasil Identifikasi spesimen sampel makroalga 
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Lampiran 4A.   Hasil Uji sitotoksik BSLT Ekstrak dan Isolat dari H. cilindracea 
Decaisne dan C. racemose (Forskal) J. Agardh.   

 

Data uji BSLT Ekstrak heksan H. cylindraceae Decaisne 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

31.25 
62.50 

125.00 
250.00 
500.00 

1000.00 

1.49 
1.80 
2.10 
2.40 
2.70 
3.00 

16.67 
33.33 
73.91 
84.00 
100.00 
100.00 

4.00 
4.17 

13.64 
17.39 
13.04 
16.00 

12.67 
29.17 
60.28 
66.61 
86.96 
84.00 

3.87 
4.45 
5.25 
5.44 
6.13 
5.99 

134.90 

 

 

Data uji BSLT Ekstrak etil asetat H. cylindraceae Decaisne 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

31.25 
62.50 

125.00 
250.00 
500.00 

1000.00 

1.49 

1.80 

2.10 

2.40 

2.70 

3.00 

12.00 

18.52 

20.83 

51.85 

100.00 

100.00 

4.00 

4.17 

13.64 

17.39 

13.04 

16.00 

8.00 

14.35 

7.20 

34.46 

86.96 

84.00 

3.59 

3.92 

3.52 

4.59 

6.13 

5.99 

281.84 
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Data uji BSLT Ekstrak aseton H. cylindraceae Decaisne 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

31.25 
62.50 

125.00 
250.00 
500.00 

1000.00 

1.49 
1.80 
2.10 
2.40 
2.70 
3.00 

5.00 
7.41 

20.00 
48.15 
100.00 
100.00 

4.00 
4.17 

13.64 
17.39 
13.04 
16.00 

1.00 
3.24 
6.36 

30.76 
86.96 
84.00 

2.67 
3.12 
3.44 
4.50 
6.13 

5.99 

338.84 

 

 

Data uji BSLT Ekstrak etanol H. cylindraceae Decaisne 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

31.25 
62.50 

125.00 
250.00 
500.00 

1000.00 

1.49 
1.80 
2.10 
2.40 
2.70 
3.00 

15.00 
20.00 
40.00 
50.00 
76.92 
100.00 

4.00 
4.17 

13.64 
17.39 
13.04 
16.00 

11.00 
15.83 
26.36 
32.61 
63.88 
84.00 

3.77 
4.01 
4.36 
4.56 
5.36 
5.99 

295.12 

 

 

 



137 
 

Data uji BSLT Ekstrak heksan C. racemosa (Forskal) J. Agardh. 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

31.25 
62.50 

125.00 
250.00 
500.00 

1000.00 

1.49 
1.80 
2.10 
2.40 
2.70 
3.00 

47.62 
71.43 
76.92 
95.45 
100.00 
100.00 

4.00 
4.17 

13.64 
17.39 
13.04 
16.00 

43.62 
67.26 
63.29 
78.06 
86.96 
84.00 

4.85 
5.44 
5.33 
5.77 
6.13 
5.99 

31.62 

 

 
 

Data uji BSLT Ekstrak etil asetat C. racemosa (Forskal) J. Agardh. 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

31.25 
62.50 

125.00 
250.00 
500.00 

1000.00 

1.49 
1.80 
2.10 
2.40 
2.70 
3.00 

50.00 
56.52 
82.61 
70.83 
100.00 
100.00 

4.00 
4.17 

13.64 
17.39 
13.04 
16.00 

46.00 
52.36 
68.97 
53.44 
86.96 
84.00 

4.90 
5.05 
5.50 
5.08 
6.13 
5.99 

46.77 
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Data uji BSLT Ekstrak aseton C. racemosa (Forskal) J. Agardh. 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

31.25 
62.50 

125.00 
250.00 
500.00 

1000.00 

1.49 
1.80 
2.10 
2.40 
2.70 
3.00 

33.33 
56.52 
80.00 
87.50 
100.00 
100.00 

4.00 
4.17 

13.64 
17.39 
13.04 
16.00 

29.33 
52.36 
66.36 
70.11 
86.96 
84.00 

4.45 
5.05 
5.41 
5.52 
6.13 
5.99 

69,18 

 

 
 

Data uji BSLT Ekstrak aseton C. racemosa (Forskal) J. Agardh. 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

31.25 
62.50 

125.00 
250.00 
500.00 

1000.00 

1.49 
1.80 
2.10 
2.40 
2.70 
3.00 

7.41 
22.73 
31.82 
41.67 
65.38 
100.00 

4.00 
4.17 

13.64 
17.39 
13.04 
16.00 

3.41 
18.56 
18.18 
24.28 
52.34 
84.00 

3.12 
4.12 
4.06 
4.29 
5.05 
5.99 

389,05 
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Data uji BSLT senyawa 1(bisindolalakloid) 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

3.69 
7.81 

15.63 
31.25 
62.50 
125.00 
250.00 

0.57 
0.89 
1.19 
1.49 
1.80 
2.10 
2.40 

0.00 
5.56 
5.56 
6.25 

47.06 
100.00 
100.00 

0.33 
5.88 
0.00 
0.00 

10.53 
11.11 
13.33 

0 
0 
6 
6 
37 
89 
87 

0.00 
0.00 
3.45 
3.45 
4.67 
6.23 
6.13 

81.28 

 

Data uji BSLT senyawa 2 (β-sitosterol) 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

3.69 
7.81 

15.63 
31.25 
62.50 
125.00 
250.00 

0.57 
0.89 
1.19 
1.49 
1.80 
2.10 
2.40 

0.00 
0.00 
0.00 
0.00 

12.00 
12.00 
17.00 

0.33 
5.88 
0.00 
0.00 

10.53 
11.11 
13.33 

-0.33 
-5.88 
0.00 
0.00 
1.47 
0.89 
3.67 

0.00 
0.00 
0.00 
0.00 
2.67 
2.67 
3.25 

2010,20 
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Data uji BSLT senyawa 4 (Halimedatrial) 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

3.69 
7.81 

15.63 
31.25 
62.50 
125.00 
250.00 

0.57 
0.89 
1.19 
1.49 
1.80 
2.10 
2.40 

0.00 
10.53 
20.00 
18.75 
50.00 
52.94 
80.95 

0.33 
5.88 
0.00 
0.00 

10.53 
11.11 
13.33 

0.33 
4.64 

20.00 
18.75 
39.47 
41.83 
67.62 

0.00 
3.30 
4.16 
4.12 
4.72 
4.80 
5.47 

124,45 

 

 

Data uji BSLT senyawa 5 (asam kaulerpenoat) 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

3.69 
7.81 

15.63 
31.25 
62.50 
125.00 
250.00 

0.57 
0.89 
1.19 
1.49 
1.80 
2.10 
2.40 

0.00 
5.88 
5.26 

11.76 
33.33 
52.94 
100.00 

0.33 
5.88 
0.00 
0.00 

10.53 
11.11 
13.33 

0.00 
0.00 
5.26 

11.76 
22.81 
41.83 
86.67 

0.00 
0.00 
3.36 
3.82 
4.26 
4.80 
6.13 

104,71 
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Data uji BSLT senyawa 6 (ester β-sitosterol) 

Konsentrasi 
ekstrak 
(µg/mL) 

Log 
konsentrasi 

% rata2 kematian 
benur % kematian 

Nilai 
probit 

LC50 
(µg/mL) 

Sample control 

3.69 
7.81 

15.63 
31.25 
62.50 
125.00 
250.00 

0.57 
0.89 
1.19 
1.49 
1.80 
2.10 
2.40 

0.00 
0.00 
0.00 

11.76 
18.75 
36.84 
62.50 

0.33 
5.88 
0.00 
0.00 

10.53 
11.11 
13.33 

0.00 
0.00 
0.00 

11.76 
8.22 

25.73 
49.17 

0.00 
0.00 
0.00 
3.82 
3.59 
4.36 
4.98 

205,85 
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Lampiran 4B.   Data Uji aktivitas anti bakteri ekstrak H. cilindracea 
Decaisne dan C. racemose (Forskal) J. Agardh. 
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Lampiran 5.  Data Hasil Uji Fitokimia  
 
Tabel dan Gambar Hasil Uji Fitokimia Ekstrak H. cilindracea Decaisne  

Ekstrak 
Uji Gologan Senyawa 

Alkaloid steroid terpenoid 

n-heksan (H1) + + +++ 
etilasetat (H2) ++ +++ + 
Aseton (H3) + ++ + 
Etanol  (H4) - - ++ 

 
 Dengan pereaksi LB (A) dan dengan pereaksi Wagner (B).  

 

Tabel dan Gambar Hasil Uji Fitokimia Ekstrak C. racemose (Forsskal) J. Agardh 

Ekstrak 
Uji Gologan Senyawa 

Alkaloid steroid terpenoid 

n-heksan (C1) + + +++ 
etilasetat (C2) +++ ++ +++ 
Aseton (C3) ++ + - 
Etanol (C4) - - ++ 

 
Dengan pereaksi LB (A) dan dengan pereaksi Wagner (B).  

 

 
 
 
 
 
 
 

Keterangan 
+++; intensitas kuat 
++; intensitas sedang  
+; intensitas lemah 
 -; tidak terdeteksi 
 

Keterangan 
+++; intensitas kuat 
++; intensitas sedang  
+; intensitas lemah 
 -; tidak terdeteksi 
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Lampiran 6. Spektrum FT-IR, MS dan UV-vis senyawa (1) 
 

 
Spektrum FT-IR senyawa 1 

 
 

 

Spektrum MS senyawa 1 
 

 
Spektrum UV-vis senyawa 1 
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Lampiran 7. Spektrum NMR senyawa (1) 
 

 

Spektrum 1H NMR senyawa 1 
 

Spektrum APT 13C NMR senyawa 1 
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Spektrum HSQC senyawa 1 

 

 
Spektrum HMBC senyawa 1 

H9-C9 

H11-C11 

H9 

C9 

H4 
H7 

C7 
C4 

H11 

H6 
H5 

C5 C6 
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Spektrum COSY senyawa 1 

 

 
Spektrum NOESY senyawa 1 
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Lampiran 8. Spektrum FT-IR dan spektrum MS senyawa (2) 
 

 

Spektrum FT-IR senyawa 2 
 

 

 
 
 
 
 
 
 

 
 
 
 
 
 

Spektrum MS dan perkiraan pola fragmentasi massa senyawa 2 
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Lampiran 9. Spektrum NMR senyawa (2) 

 

Spektrum 1H NMR senyawa 2 
 

 
Spektrum APT 13C NMR senyawa 2 
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Lampiran 10. Spektrum FT-IR dan spektrum MS senyawa (3) 

 
Spektrum FT-IR senyawa 3 

 
 

 
 

Spektrum MS senyawa 3  
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Lampiran 11. Spektrum NMR senyawa (3) 
 

  
Spektrum 1H-NMR senyawa 3 

 
 

 
Spektrum 13C-NMR senyawa 3 

Cholesterol HNMR 1H CDCl3, 

John Wiley & Sons, Inc. 

SpectraBase; SpectraBase 

Compound ID=DW7SMDXE5b3 

SpectraBase Spectrum 

ID=DvFEoa2qqdM 
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Spektrum HSQC senyawa 3 
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Lampiran 12. Spektrum FT-IR dan spektrum MS senyawa (4) 
 

 
Spektrum FT-IR senyawa 4  
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Lampiran 13. Spektrum NMR senyawa (4) 
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Lampiran 14. Spektrum NMR senyawa (1)  
 
 

 
Spektrum 13C NMR senyawa 1 

 

 

 

Spektrum 1H NMR senyawa 1 

 
  

C10 

C9 C7a 

C2 

C3a 
C8 

C6 
C5 

C4 C3 C7 

C11 
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Lampiran 15. Spektrum FT-IR, spektrum MS, dan UV senyawa (5) 

 
Spektrum FT-IR senyawa 5  

 

 
Spektrum MS senyawa 5 

 
 

 

Spektrum UV senyawa 5 
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Lampiran 16. Spektrum NMR senyawa (5) 
 

  
Spektrum 1H-NMR senyawa 5 

 
 

 
Spektrum 13C-NMR senyawa 5 

  

C10 

C9 C7a C2 C3a C8 C6 C5 C4 
C3 C7 
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Lampiran 18. Spektrum NMR senyawa (2) 
 

 
Spektrum 1H-NMR senyawa 2 

 

 
Spektrum 13C-NMR senyawa 2 



161 
 

Lampiran 19. Konversi Nilai satuan IC50 dari g/mL ke M 
 

Senyawa 1, IC50 15,42  g/mL 

IC50    =15,42 g/mL = 15,42 x 10-6 g/ 10-3 L = 15,42 x 10-3 g/L 
 =(15,42 x 10-3 ) g/L 
     (BM = 398) 
 = 38,74 x 10-6 Molar 

 = 38,74 M 
 

Senyawa BM g/mL g/L  Molar M 

1 398 15.42 0.01542 0.00003874 38.74 

2 414 2079.74 2.07974 0.00502353 5023.53 

4 314 42.66 0.04266 0.00013586 135.86 

5 370 22.96 0.02296 0.00006205 62.05 

6 627 55.54 0.05554 0.00008858 88.58 

 
 


