
  

55 
 

DAFTAR PUSTAKA 

Abbas, J., Minarti, M., & Artanti, N. (2021). Antioxidant and antidiabetes activity 

from the fruit shell. 11–16. 

Abubakar, A. R., & Haque, M. (2020). Preparation of Medicinal Plants: Basic 

Extraction and Fractionation Procedures for Experimental Purposes. Journal 

of Pharmacy and Bioallied Sciences, 12, 1–10. 

https://doi.org/10.4103/jpbs.JPBS_175_19 

Ali, M. S., Mahmud, S., Perveen, S., Ahmad, V. U., & Rizwani, G. H. (1999). 

Epimers from the leaves of Calophyllum inophyllum. Phytochemistry, 50(8), 

1385–1389. https://doi.org/10.1016/S0031-9422(98)00480-4 

Alsughayer, A. M., Dabbagh, T. Z., Abdel-Razeq, R. H., Al-Jussani, G. N., 

Alhassoon, S., & Sughayer, M. A. (2022). Changing Trends in Estrogen 

Receptors/Progesterone Receptors/Human Epidermal Growth Factor Receptor 

2 Prevalence Rates Among Jordanian Patients With Breast Cancer Over the 

Years. JCO Global Oncology, 8, 1–8. https://doi.org/10.1200/go.21.00359 

Angerer, J., Bernauer, U., Chambers, C., Degen, G., & Lilienblum, W. (2012). 

Opinion on dichloromethane. In Scientific Committee on Consumer Safety 

(Issue 1408/11, pp. 1–22). 

Arora, R. B., Mathur, C. N., & Seth, S. D. S. (1962). Calophyllolide, a complex 

coumarin anticoagulant from Calophyllum inophyllum Linn. Journal of 

Pharmacy and Pharmacology, 14(1), 534–535. 

https://doi.org/10.1111/j.2042-7158.1962.tb11133.x 

Aung, T. N., Qu, Z., Kortschak, R. D., & Adelson, D. L. (2017). Understanding the 

effectiveness of natural compound mixtures in cancer through their molecular 

mode of action. International Journal of Molecular Sciences, 18(3). 

https://doi.org/10.3390/ijms18030656 

Ayers, L., Kohler, M., Harrison, P., Sargent, I., Dragovic, R., Schaap, M., 

Nieuwland, R., Brooks, S. A., & Ferry, B. (2011). Measurement of circulating 

cell-derived microparticles by flow cytometry: Sources of variability within 

the assay. Thrombosis Research, 127(4), 370–377. 

https://doi.org/10.1016/j.thromres.2010.12.014 

Aziz, D. M. (2006). Assessment of bovine sperm viability by MTT reduction assay. 

Animal Reproduction Science, 92(1–2), 1–8. 

https://doi.org/10.1016/j.anireprosci.2005.05.029 

Badisa, R. B., Darling-Reed, S. F., Joseph, P., Cooperwood, J. S., Latinwo, L. M., 

& Goodman, C. B. (2009). Selective cytotoxic activities of two novel synthetic 

drugs on human breast carcinoma MCF-7 cells. Anticancer Research, 29(8), 

2993–2996. 

Bánki, O., Roskov, Y., Döring, M., Ower, G., Hernández Robles, D. R., Plata 

Corredor, C. A., Stjernegaard Jeppesen, T., Örn, A., Vandepitte, L., Hobern, 

D., Schalk, P., DeWalt, R. E., Ma, K., Miller, J., Orrell, T., Aalbu, R., Abbott, 

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



  

56 
 

J., Adlard, R., Adri, E. M. (2023). Catalogue of Life. In Catalogue of Life 

Checklist (Version 2023-11-24) (p. 48580). Catalogue of Life. 

https://doi.org/https://doi.org/10.48580/dfgnm 

Brkić Bubola, K., Lukić, M., Mofardin, I., Butumović, A., & Koprivnjak, O. (2017). 

Filtered vs. naturally sedimented and decanted virgin olive oil during storage: 

Effect on quality and composition. LWT, 84, 370–377. 

https://doi.org/10.1016/j.lwt.2017.05.069 

Budiarti, M., & Sholihah, I. Y. M. (2018). Laporan Penelitian Pengembangan 

Bahan Baku Obat Antimalaria dan Antikanker berdasarkan Hasil Ristoja. In 

Badan Penelitian dan Pengembangan Kesehatan, Kementerian Kesehatan 

Republik Indonesia, Jakarta. 

Burdall, S. E., Hanby, A. M., Lansdown, M. R. J., & Speirs, V. (2003). Breast 

cancer cell lines: Friend or foe? Breast Cancer Research, 5(2), 89–95. 

https://doi.org/10.1186/bcr577 

Byun, J. W., Choo, S. H., Kim, H. H., Kim, Y. J., Hwang, Y. J., & Kim, D. Y. 

(2008). Evaluation of boar sperm viability by MTT Reduction assay in 

Beltsville thawing solution extender. Asian-Australasian Journal of Animal 

Sciences, 21(4), 494–498. https://doi.org/10.5713/ajas.2008.70480 

Cavanna, D., Righetti, L., Elliott, C., & Suman, M. (2018). The scientific challenges 

in moving from targeted to non-targeted mass spectrometric methods for food 

fraud analysis: A proposed validation workflow to bring about a harmonized 

approach. Trends in Food Science and Technology, 80, 223–241. 

https://doi.org/10.1016/j.tifs.2018.08.007 

Cayot, N., Lafarge, C., Bou-Maroun, E., & Cayot, P. (2016). Substitution of 

carcinogenic solvent dichloromethane for the extraction of volatile compounds 

in a fat-free model food system. Journal of Chromatography A, 1456(July), 

77–88. https://doi.org/10.1016/j.chroma.2016.06.015 

Chan, K. M., Hamzah, R., Rahaman, A. A., Jong, V. Y. M., Khong, H. Y., Rajab, 

N. F., Ee, G. C. L., & Inayat-Hussain, S. H. (2012). The pyranoxanthone 

inophyllin A induces oxidative stress mediated-apoptosis in Jurkat T 

lymphoblastic leukemia cells. Food and Chemical Toxicology, 50(8), 2916–

2922. https://doi.org/10.1016/j.fct.2012.04.048 

Chang, Y. L., Yang, C. C., Deng, J. F., Ger, J., Tsai, W. J., Wu, M. L., Liaw, H. C., 

& Liaw, S. J. (1999). Diverse manifestations of oral methylene chloride 

poisoning: Report of 6 cases. Journal of Toxicology - Clinical Toxicology, 

37(4), 497–504. https://doi.org/10.1081/CLT-100102442 

Chen, X., Mukwaya, E., Wong, M. S., & Zhang, Y. (2014). A systematic review on 

biological activities of prenylated flavonoids. Pharmaceutical Biology, 52(5), 

655–660. https://doi.org/10.3109/13880209.2013.853809 

Childs, B. G., Baker, D. J., Kirkland, J. L., Campisi, J., & van Deursen, J. M. (2014). 

Senescence and apoptosis: dueling or complementary cell fates? EMBO 

Reports, 15(11), 1139–1153. https://doi.org/10.15252/embr.201439245 

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



  

57 
 

Choi, D. W., Cho, S. W., Lee, S. G., & Choi, C. Y. (2020). The beneficial effects 

of morusin, an isoprene flavonoid isolated from the root bark of morus. 

International Journal of Molecular Sciences, 21(18), 1–18. 

https://doi.org/10.3390/ijms21186541 

Copur, M. S. (2019). State of cancer research around the globe. ONCOLOGY 

(United States), 33(5), 181–185. 

Crawford, K. W., & Bowen, W. D. (2002). Sigma-2 receptor agonists activate a 

novel apoptotic pathway and potentiate antineoplastic drugs in breast tumor 

cell lines. Cancer Research, 62(1), 313–322. 

Da Violante, G., Zerrouk, N., Richard, I., Provot, G., Chaumeil, J. C., & Arnaud, P. 

(2002). Evaluation of the cytotoxicity effect of dimethyl sulfoxide (DMSO) on 

Caco2/TC7 colon tumor cell cultures. Biological and Pharmaceutical Bulletin, 

25(12), 1600–1603. https://doi.org/10.1248/bpb.25.1600 

Dai, H. F., Zeng, Y. B., Xiao, Q., Han, Z., Zhao, Y. X., & Mei, W. L. (2010). 

Caloxanthones O and P: Two new prenylated xanthones from calophyllum 

inophyllum. Molecules, 15(2), 606–612. 

https://doi.org/10.3390/molecules15020606 

Dat, N. T., Binh, P. T. X., Quynh, L. T. P., Van Minh, C., Huong, H. T., & Lee, J. 

J. (2010). Cytotoxic prenylated flavonoids from Morus alba. Fitoterapia, 

81(8), 1224–1227. https://doi.org/10.1016/j.fitote.2010.08.006 

De Abreu Costa, L., Ottoni, M. H. F., Dos Santos, M. G., Meireles, A. B., De 

Almeida, V. G., De Fátima Pereira, W., De Avelar-Freitas, B. A., & Brito-

Melo, G. E. A. (2017). Dimethyl sulfoxide (DMSO) decreases cell 

proliferation and TNF-α, IFN-, and IL-2 cytokines production in cultures of 

peripheral blood lymphocytes. Molecules, 22(11), 1–10. 

https://doi.org/10.3390/molecules22111789 

Diaz, G., Melis, M., Musinu, A., Piludu, M., Piras, M., & Falchi, A. M. (2007). 

Localization of MTT formazan in lipid droplets. An alternative hypothesis 

about the nature of formazan granules and aggregates. European Journal of 

Histochemistry, 51(3), 213–218. 

Do Nascimento, E., Menezes, H. C., Resende, R. R., Goulart, V. A. M., & Cardeal, 

Z. L. (2019). Determination of amino acids in plasma samples of preeclampsia 

patients by liquid chromatography coupled to high-resolution mass 

spectrometry. Journal of the Brazilian Chemical Society, 30(10), 2136–2143. 

https://doi.org/10.21577/0103-5053.20190093 

Dutta, S., & Ray, S. (2014). Evaluation of antioxidant potentials of leaf aqueous 

and methanolic extracts of Calophyllum inophyllum in relation to total phenol 

and flavonoid contents. International Journal of Pharma and Bio Sciences, 

5(3), 96915111. 

Ekasari, W., Fatmawati, D., Khoiriah, S. M., Baqiuddin, W. A., Nisa, H. Q., 

Maharupini, A. A. S., Wahyuni, T. S., Oktarina, R. D., Suhartono, E., & Sahu, 

R. K. (2022). Antimalarial Activity of Extract and Fractions of Sauropus 

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



  

58 
 

androgynus (L.) Merr. Scientifica, 2022. 

https://doi.org/10.1155/2022/3552491 

Elmore, S. (2007). Apoptosis: A Review of Programmed Cell Death. Toxicologic 

Pathology, 35(4), 495–516. https://doi.org/10.1080/01926230701320337 

Erdemir, A. (2021). Anti-proliferative and apoptosis inducing activity of 

Calophyllum inophyllum L . oil extracts on C6 glioma cell line. 30(1), 1–6. 

Fathani, I. J., & Miladiyah, I. (2021). Jurnal Kedokteran dan Kesehatan Indonesia. 

Indonesian Journal of Medicine and Health, 12(2), 166–174. 

https://doi.org/10.20885/JKKI.Vol12.Iss2art10 

Gopalakrishnan, C., Shankaranarayanan, D., & Nazimudeen, S. K. (1980). Anti-

inflammatory and C.N.S. depressant activities of xanthones from Calophyllum 

inophyllum and Mesua ferrea. Indian Journal of Pharmacology, 12(3), 181–

191. 

Greenwald, P. (2002). Clinical review Cancer chemoprevention. Bmj, 324. 

Grivennikov, S. I., & Karin, M. (2010). Dangerous liaisons: STAT3 and NF-κB 

collaboration and crosstalk in cancer. Cytokine and Growth Factor Reviews, 

21(1), 11–19. https://doi.org/10.1016/j.cytogfr.2009.11.005 

Gupta, S., & Gupta, P. (2020). The genus Calophyllum: Review of ethnomedicinal 

uses, phytochemistry and pharmacology. Bioactive Natural Products in Drug 

Discovery, 215–242. https://doi.org/10.1007/978-981-15-1394-7_5 

Hajighasemi, F., & Tajik, S. (2017). Assessment of cytotoxicity of dimethyl 

sulfoxide in human hematopoietic tumor cell lines. Iranian Journal of Blood 

and Cancer, 9(2), 48–53. 

Hakim, E. H., Achmad, S. A., Juliawaty, L. D., Makmur, L., Syah, Y. M., Aimi, N., 

Kitajima, M., Takayama, H., & Ghisalberti, E. L. (2006). Prenylated 

flavonoids and related compounds of the Indonesian Artocarpus (Moraceae). 

Journal of Natural Medicines, 60(3), 161–184. 

https://doi.org/10.1007/s11418-006-0048-0 

Handa, S. S., Khanuja, S. P. S., Longo, G., & Rakesh, D. D. (2008). Extraction 

Technologies for Medicinal and Aromatic Plant (S. S. Handa, S. P. S. Khanuja, 

G. Longo, & D. D. Rakesh (eds.)). NTERNATIONAL CENTRE FOR 

SCIENCE AND HIGH TECHNOLOGY. 

Hartmann, C. L., Seller, T. A., Frost, M. H., Lingle, W. L., Degnim, A. C., Ghosh, 

K., Vierkant, R. A., Maloney, S. D., Pankratz, V. S., Hillman, D. W., Suman, 

V. J., Johnson, J., Blake, C., Tlsty, T., Vachon, C. M., Melton, L. J., & 

Visscher, D. W. (2005). Benign Breast Disease and the Risk of Breast Cancer. 

N Engl J Med, 353, 229–237. 

Heblinga, J., Bianchia, L., Bassoa, F., Scheffela, D., Soaresa, D., Carrilhob, M., 

Pashleyc, D., Tjäderhaned, L., & Costae, C. de S. (2015). Cytotoxicity of 

dimethyl sulfoxide (DMSO) in direct contact with odontoblast-like cells. Dent 

Mater, 31(4), 399–405. 

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



  

59 
 

https://doi.org/10.1016/j.dental.2015.01.007.Cytotoxicity 

Hondermarck, H. (2003). Breast cancer: when proteomics challenges biological 

complexity. Molecular & Cellular Proteomics : MCP, 2(5), 281–291. 

https://doi.org/10.1074/mcp.R300003-MCP200 

Hordyjewska, A., Ostapiuk, A., Horecka, A., & Kurzepa, J. (2019). Betulin and 

betulinic acid: triterpenoids derivatives with a powerful biological potential. 

Phytochemistry Reviews, 18(3), 929–951. https://doi.org/10.1007/s11101-

019-09623-1 

Hsieh, C., Lin, Y. W., Chen, C. H., Ku, W., Ma, F., Yu, H., & Chu, C. (2018). 

Yellow and green pigments from Calophyllum inophyllum L. seed oil induce 

cell death in colon and lung cancer cells. Oncology Letters, 15(4), 5915–5923. 

https://doi.org/10.3892/ol.2018.8052 

Huang, T. T., Liu, F. G., Wei, C. F., Lu, C. C., Chen, C. C., Lin, H. C., Ojcius, D. 

M., & Lai, H. C. (2011). Activation of multiple apoptotic pathways in human 

nasopharyngeal carcinoma cells by the prenylated isoflavone, osajin. PLoS 

ONE, 6(4). https://doi.org/10.1371/journal.pone.0018308 

Huffman, B. A., Poltash, M. L., & Hughey, C. A. (2012). Effect of polar protic and 

polar aprotic solvents on negative-ion electrospray ionization and 

chromatographic separation of small acidic molecules. Analytical Chemistry, 

84(22), 9942–9950. https://doi.org/10.1021/ac302397b 

Hurst, H. E., & Michael D. Martin. (2017). 40 - Toxicology. In F. J. Dowd, B. S. 

Johnson, & A. J. Mariotti (Eds.), Pharmacology and Therapeutics for 

Dentistry (7th ed., pp. 603–620). Mosby. 

https://doi.org/https://doi.org/10.1016/B978-0-323-39307-2.00040-0. 

Itoigawa, M., Ito, C., Tan, H. T. W., Kuchide, M., Tokuda, H., Nishino, H., & 

Furukawa, H. (2001). Cancer chemopreventive agents, 4-phenylcoumarins 

from Calophyllum inophyllum. Cancer Letters, 169(1), 15–19. 

https://doi.org/10.1016/S0304-3835(01)00521-3 

Jaiswal, N., Gunaganti, N., Maurya, C. K., Narender, T., & Tamrakar, A. K. (2015). 

Free fatty acid induced impairment of insulin signaling is prevented by the 

diastereomeric mixture of calophyllic acid and isocalophyllic acid in skeletal 

muscle cells. European Journal of Pharmacology, 746(January), 70–77. 

https://doi.org/10.1016/j.ejphar.2014.10.049 

Jenie, R. I., Handayani, S., Susidarti, R. A., & Meiyanto, E. (2020). The effect of 

brazilin from caesalpinia sappan on cell cycle modulation and cell senescence 

of T47D cells. Indonesian Journal of Pharmacy, 31(2), 84–91. 

https://doi.org/10.14499/indonesianjpharm31iss2pp84 

Jeon, J. G., Rosalen, P. L., Falsetta, M. L., & Koo, H. (2011). Natural products in 

caries research: Current (limited) knowledge, challenges and future 

perspective. Caries Research, 45(3), 243–263. 

https://doi.org/10.1159/000327250 

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



  

60 
 

Jiang, L., Tixeira, R., Caruso, S., Atkin-Smith, G. K., Baxter, A. A., Paone, S., 

Hulett, M. D., & Poon, I. K. H. (2016). Monitoring the progression of cell 

death and the disassembly of dying cells by flow cytometry. Nature Protocols, 

11(4), 655–663. https://doi.org/10.1038/nprot.2016.028 

Karunanayake, S., Sotheeswaran, S., Uvais, M., Sultanbawa, S., & 

Balasubramaniam, S. (1981). Xanthones and triterpenes of Calophyllum 

tomentosum. Phytochemistry, 20(6), 1303–1304. 

https://doi.org/10.1016/0031-9422(81)80026-X 

Khan, M. R., Kihara, M., & Omoloso, A. D. (2002). Antimicrobial activity of 

Calophyllum soulattri. Fitoterapia, 73(7–8), 741–743. 

https://doi.org/10.1016/S0367-326X(02)00242-3 

Król, S. K., Kiełbus, M., Rivero-Müller, A., & Stepulak, A. (2015). Comprehensive 

review on betulin as a potent anticancer agent. BioMed Research International, 

2015. https://doi.org/10.1155/2015/584189 

Ku, W.-J., Lin, C.-J., & Lin, H. (2021). Protection Performance of Calophyllum 

inophyllum Seed Extracts : A Natural Ultraviolet Screening Agent. 

https://doi.org/10.1177/1934578X20985650 

Kumar, S., Jyotirmayee, K., & Sarangi, M. (2013). Thin Layer Chromatography : 

A Tool of Biotechnology for Isolation of Bioactive. Int. J. Pharm. Sci. Rev. 

Res., 18(1), 126–132. 

Laure, F., Raharivelomanana, P., Butaud, J. F., Bianchini, J. P., & Gaydou, E. M. 

(2008). Screening of anti-HIV-1 inophyllums by HPLC-DAD of Calophyllum 

inophyllum leaf extracts from French Polynesia Islands. Analytica Chimica 

Acta, 624(1), 147–153. https://doi.org/10.1016/j.aca.2008.06.046 

Li, Y., He, K., Huang, Y., Zheng, D., Gao, C., Cui, L., & Jin, Y. H. (2010). Betulin 

induces mitochondrial cytochrome c release associated apoptosis in human 

cancer cells. Molecular Carcinogenesis, 49(7), 630–640. 

https://doi.org/10.1002/mc.20638 

Li, Y. Z., Li, Z. L., Yin, S. L., Shi, G., Liu, M. S., Jing, Y. K., & Hua, H. M. (2010). 

Triterpenoids from Calophyllum inophyllum and their growth inhibitory 

effects on human leukemia HL-60 cells. Fitoterapia, 81(6), 586–589. 

https://doi.org/10.1016/j.fitote.2010.02.005 

Liu, T., Zhu, W., Yang, X., Chen, L., Yang, R., Hua, Z., & Li, G. (2009). Detection 

of apoptosis based on the interaction between annexin V and 

phosphatidylserine. Analytical Chemistry, 81(6), 2410–2413. 

https://doi.org/10.1021/ac801267s 

Łukasiewicz, S., Czeczelewski, M., Forma, A., Baj, J., Sitarz, R., & Stanisławek, 

A. (2021). Breast Cancer—Epidemiology, Risk Factors, Classification, 

Prognostic Markers, and Current Treatment Strategies— An Updated Review. 

Cancers, 13(4287), 1–30. 

https://doi.org/https://doi.org/10.3390/cancers13174287 

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



  

61 
 

Machana, S., Weerapreeyakul, N., Barusrux, S., Nonpunya, A., Sripanidkulchai, 

B., & Thitimetharoch, T. (2011). Cytotoxic and apoptotic effects of six herbal 

plants against the human hepatocarcinoma (HepG2) cell line. Chinese 

Medicine, 6, 2–9. https://doi.org/10.1186/1749-8546-6-39 

Mah, S. H., Ee, G. C. L., Teh, S. S., & Sukari, M. A. (2015). Antiproliferative 

xanthone derivatives from Calophyllum inophyllum and Calophyllum 

soulattri. Pakistan Journal of Pharmaceutical Sciences, 28(2), 425–429. 

Miladi, H., Zmantar, T., Kouidhi, B., Al Qurashi, Y. M. A., Bakhrouf, A., 

Chaabouni, Y., Mahdouani, K., & Chaieb, K. (2017). Synergistic effect of 

eugenol, carvacrol, thymol, p-cymene and γ-terpinene on inhibition of drug 

resistance and biofilm formation of oral bacteria. Microbial Pathogenesis, 

112(November), 156–163. https://doi.org/10.1016/j.micpath.2017.09.057 

Mollerup, C. B., Mardal, M., Dalsgaard, P. W., Linnet, K., & Barron, L. P. (2018). 

Prediction of collision cross section and retention time for broad scope 

screening in gradient reversed-phase liquid chromatography-ion mobility-high 

resolution accurate mass spectrometry. Journal of Chromatography A, 

1542(March), 82–88. https://doi.org/10.1016/j.chroma.2018.02.025 

Mullauer, F. B., Kessler, J. H., & Medema, J. P. (2009). Betulin is a potent anti-

tumor agent that is enhanced-by cholesterol. PLoS ONE, 4(4). 

https://doi.org/10.1371/journal.pone.0005361 

Muroya, S., Ueda, S., Komatsu, T., Miyakawa, T., & Ertbjerg, P. (2020). 

Meatabolomics: Muscle and meat metabolomics in domestic animals. 

Metabolites, 10(5). https://doi.org/10.3390/metabo10050188 

Myrianthopoulos, V., Evangelou, K., Vasileiou, P. V. S., Cooks, T., 

Vassilakopoulos, T. P., Pangalis, G. A., Kouloukoussa, M., Kittas, C., 

Georgakilas, A. G., & Gorgoulis, V. G. (2019). Senescence and 

senotherapeutics: a new field in cancer therapy. Pharmacology and 

Therapeutics, 193, 31–49. https://doi.org/10.1016/j.pharmthera.2018.08.006 

Naithani, R., Huma, L., Moriarty, R., McCormick, D., & Mehta, R. (2008). 

Comprehensive Review of Cancer Chemopreventive Agents Evaluated in 

Experimental Carcinogenesis Models and Clinical Trials. Current Medicinal 

Chemistry, 15(11), 1044–1071. https://doi.org/10.2174/092986708784221403 

Nambiar, K. S., & Hegde, V. (2016). Apoptosis detection modalities: A brief 

review. International Dental & Medical Journal of Advanced Research - 

VOLUME 2015, 2(1), 1–5. https://doi.org/10.15713/ins.idmjar.53 

Naz, S., Gallart-Ayala, H., Reinke, S. N., Mathon, C., Blankley, R., Chaleckis, R., 

& Wheelock, C. E. (2017). Development of a Liquid Chromatography-High 

Resolution Mass Spectrometry Metabolomics Method with High Specificity 

for Metabolite Identification Using All Ion Fragmentation Acquisition. 

Analytical Chemistry, 89(15), 7933–7942. 

https://doi.org/10.1021/acs.analchem.7b00925 

Negro, G., Aschenbrenner, B., Brezar, S. K., Cemazar, M., Coer, A., Gasljevic, G., 

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



  

62 
 

Savic, D., Sorokin, M., Buzdin, A., Callari, M., Kvitsaridze, I., Jewett, A., 

Vasileva-Slaveva, M., Ganswindt, U., Skvortsova, I., & Skvortsov, S. (2020). 

Molecular heterogeneity in breast carcinoma cells with increased invasive 

capacities. Radiology and Oncology, 54(1), 103–118. 

https://doi.org/10.2478/raon-2020-0007 

Nomura, T., Fukai, T., Hano, Y., Yoshizawa, S., Suganuma, M., & Fujiki, H. 

(1988). Chemistry and anti-tumor promoting activity of Morus flavonoids. 

Progress in Clinical and Biological Research, 280, 267–281. 

Obeng, E. (2020). Apoptosis ( programmed cell death ) and its signals - A review. 

6984, 1133–1143. 

Oo, W. M. (2021). Pharmacological Properties of Calophyllum inophyllum – 

Updated Review Pharmacological Properties of Calophyllum inophyllum – 

Updated Review. April. https://doi.org/10.11648/j.ijpp.20180201.16 

Patel, M., Dave, K., & Patel, P. H. (2021). a Review on Different Extraction Method 

of Plants: Innovation From Ancient To Modern Technology. International 

Journal of Biology, Pharmacy and Allied Sciences, 10(12 (SPECIAL ISSUE)). 

https://doi.org/10.31032/ijbpas/2021/10.12.1044 

Patil, A. D., Freyer, A. J., Eggleston, D. S., Haltiwanger, R. C., Bean, M. F., Taylor, 

P. B., Caranfa, M. J., Breen, A. L., Bartus, H. R., Johnson, R. K., Hertzberg, 

R. P., & Westley, J. W. (1993). The Inophyllums, Novel Inhibitors of HIV-1 

Reverse Transcriptase Isolated from the Malaysian Tree, Calophyllum 

inophyllum Linn. Journal of Medicinal Chemistry, 36(26), 4131–4138. 

https://doi.org/10.1021/jm00078a001 

Pearce, A., Haas, M., Viney, R., Pearson, S., Haywood, P., Brown, C., & Ward, R. 

(2017). Incidence and severity of self-reported chemotherapy side effects in 

routine care:A prospective cohort study. Plosone, 12(10), 1–12. 

Peat, J., Davis, B., Frazee, C., & Garg, U. (2016). Quantification of 11-carboxy-

delta-9-tetrahydrocannabinol (THC-COOH) in meconium using gas 

chromatography/mass spectrometry (GC/MS). In Methods in Molecular 

Biology (Vol. 1383). https://doi.org/10.1007/978-1-4939-3252-8_11 

Pietkiewicz, S., Schmidt, J. H., & Lavrik, I. N. (2015). Quantification of apoptosis 

and necroptosis at the single cell level by a combination of Imaging Flow 

Cytometry with classical Annexin V/propidium iodide staining. Journal of 

Immunological Methods, 423(August), 99–103. 

https://doi.org/10.1016/j.jim.2015.04.025 

Prabakaran, K., & Britto, S. J. (2012). Biology, Agroforestry and Medicinal Value 

of Calophyllum inophyllum L. (Clusiacaea): A Review. International Journal 

of Natural Products Research, 1(2), 24–33. 

Prasad, J., Maurya, C. K., Pandey, J., Jaiswal, N., Madhur, G., Srivastava, A. K., 

Narender, T., & Tamrakar, A. K. (2013). Diastereomeric mixture of 

calophyllic acid and isocalophyllic acid stimulates glucose uptake in skeletal 

muscle cells: Involvement of PI-3-Kinase- and ERK1/2-dependent pathways. 

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



  

63 
 

Molecular and Cellular Endocrinology, 370(1–2), 11–19. 

https://doi.org/10.1016/j.mce.2013.02.013 

Prasad, J., Shrivastava, A., Khanna, A. K., Bhatia, G., Awasthi, S. K., & Narender, 

T. (2012). Antidyslipidemic and antioxidant activity of the constituents 

isolated from the leaves of Calophyllum inophyllum. Phytomedicine, 19(14), 

1245–1249. https://doi.org/10.1016/j.phymed.2012.09.001 

Purwaningsih, E. (2014). Pemendekan Telomer Dan Apoptosis Telomere 

Shorthening And Apoptosis. Jurnal Kedokteran Yarsi, 22(2), 132–141. 

Raudenská, M., Balvan, J., & Masařík, M. (2021). Cell death in head and neck 

cancer pathogenesis and treatment. Cell Death and Disease, 12(2). 

https://doi.org/10.1038/s41419-021-03474-5 

Rubert, J., Zachariasova, M., & Hajslova, J. (2015). Advances in high-resolution 

mass spectrometry based on metabolomics studies for food – a review. Food 

Additives and Contaminants - Part A Chemistry, Analysis, Control, Exposure 

and Risk Assessment, 32(10), 1685–1708. 

https://doi.org/10.1080/19440049.2015.1084539 

Sasidharan, S., Chen, Y., Saravanan, D., Sundram, K. M., & Lat, L. Y. (2011). 

Extraction, Isolation and Characterization of Bioactive Compounds from 

Plants’ Extracts. Afr J Tradit Complement Altern Med, 8(1), 1–10. 

https://doi.org/10.1007/978-3-642-56936-4_2 

Schafer, J. M., Lee, E. S., O’Regan, R. M., Yao, K., & Jordan, V. C. (2000). Rapid 

development of tamoxifen-stimulated mutant p53 breast tumors (T47D) in 

athymic mice. Clinical Cancer Research, 6(11), 4373–4380. 

Shaikh, N., Sawant, G., & Dixit, Ni. (2021). a Review on Ursolic Acid: a Naturally 

Obtained Pentacyclic Triterpene. International Journal of Pharmacy and 

Pharmaceutical Sciences, 13(6), 1–5. 

https://doi.org/10.22159/ijpps.2021v13i6.41106 

Shanmugapriya, Chen, Y., Kanwar, J. R., & Sasidharan, S. (2017). Anticancer 

Activity and Molecular Mechanism of Polyphenol Rich Calophyllum 

inophyllum Fruit Extract in MCF-7 Breast Cancer Cells. Nutrition and 

Cancer, 69(8), 1308–1324. https://doi.org/10.1080/01635581.2017.1367944 

Shanmugrapriya, Chen, Y., Jothy, S. L., & Sasidharan, S. (2016). Research Journal 

of Pharmaceutical , Biological and Chemical Sciences Calophyllum 

inophyllum : A Medical Plant with Multiple Curative Values . Research 

Journal of Pharmaceutical, Biological and Chemical Sciences, 7(4), 1446–

1452. 

Singh, D., Kumari, K., & Ahmed, S. (2022). CHAPTER 17 - Natural herbal 

products for cancer therapy. In B. Jain & S. Pandey (Eds.), Understanding 

Cancer (pp. 257–268). Academic Press. 

https://doi.org/https://doi.org/10.1016/B978-0-323-99883-3.00010-X. 

Sjursnes, B. J., Kvittingen, L., & Schmid, R. (2015). Normal and reversed-phase 

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



  

64 
 

thin layer chromatography of green leaf extracts. Journal of Chemical 

Education, 92(1), 193–196. https://doi.org/10.1021/ed400519v 

Son, I. H., Chung, I. M., Lee, S. I., Yang, H. D., & Moon, H. I. (2007). Pomiferin, 

histone deacetylase inhibitor isolated from the fruits of Maclura pomifera. 

Bioorganic and Medicinal Chemistry Letters, 17(17), 4753–4755. 

https://doi.org/10.1016/j.bmcl.2007.06.060 

Souihi, A., Mohai, M. P., Martin, J. W., & Kruve, A. (2023). Mobile phase and 

column chemistry selection for high sensitivity non-targeted LC/ESI/HRMS 

screening of water. Analytica Chimica Acta, 1274(September). 

https://doi.org/10.1016/j.aca.2023.341573 

Subaryono, & Nurbaity, S. (2010). Pengaruh Dekantasi Filtrat pada Proses 

Ekstraksi Alginat dari Sargassum sp. Terhadap Mutu Produk yang Dihasilkan. 

J. Pascapanen Dan Bioteknologi Kelautan Dan Perikanan, 5(2), 165–173. 

Subeki, & Muhartono. (2015). Senyawa Brusein-A dari Buah Makasar (Brucea 

javanica (L.) Merr.) sebagai Antiproliferasi terhadap Sel Kanker Payudara 

T47D. Majalah Kedokteran Bandung, 47(1), 22–28. 

https://doi.org/10.15395/mkb.v47n1.394 

Suhendi, A., Sjahid, L. R., & Hanwar, D. (2011). Isolation and Identification of 

Flavonoids from Dewandaru (Eugenia uniflora L.) Leaf. Pharmacon, 12(2), 

73–81. https://doi.org/10.1007/springerreference_68522 

Sundur, S., Shrivastava, B., Sharma, P., Raj, S. S., & Jayasekhar, V. L. (2014). A 

REVIEW ARTICLE OF PHARMACOLOGICAL ACTIVITIES AND 

BIOLOGICAL IMPORTANCE OF CALOPHYLLUM INOPHYLLUM. 2(12), 

599–603. 

Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A., & 

Bray, F. (2021). Global Cancer Statistics 2020: GLOBOCAN Estimates of 

Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A 

Cancer Journal for Clinicians, 71(3), 209–249. 

https://doi.org/10.3322/caac.21660 

Sutejo, I. R., Putri, H., & Meiyanto, E. (2016). Selektivitas ekstrak Etanolik buah 

Makassar (Brucea javanica) pada kanker payudara Metastasis secara In Vitro. 

Journal of Agromedicine and Medical Science, 2(1), 1–5. 

Syahrir, N. H. A., Afendi, F. M., & Susetyo, B. (2016). Efek Sinergis Bahan Aktif 

Tanaman Obat Berbasiskan Jejaring dengan Protein Target. Jurnal Jamu 

Indonesia, 1(1), 35–46. https://doi.org/10.29244/jjidn.v1i1.30594 

Teringova, E., & Tousek, P. (2017). Apoptosis in ischemic heart disease. Journal 

of Translational Medicine, 15(1), 1–7. https://doi.org/10.1186/s12967-017-

1191-y 

Thomas, R., & Williams, D. J. (1983). Oxytetracycline biosynthesis: Origin of the 

carboxamide substituent. Journal of the Chemical Society, Chemical 

Communications, 12, 677–679. https://doi.org/10.1039/c39830000677 

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



  

65 
 

Thoren, K. L., Colby, J. M., Shugarts, S. B., Wu, A. H. B., & Lynch, K. L. (2016). 

Comparison of information-dependent acquisition on a tandem quadrupole 

TOF vs a triple quadrupole linear ion trap mass spectrometer for broad-

spectrum drug screening. Clinical Chemistry, 62(1), 170–178. 

https://doi.org/10.1373/clinchem.2015.241315 

Tsao, R., Yang, R., & Young, J. C. (2003). Antioxidant Isoflavones in Osage 

Orange, Maclura pomifera (Raf.) Schneid. Journal of Agricultural and Food 

Chemistry, 51(22), 6445–6451. https://doi.org/10.1021/jf0342369 

Udarno, L., & Tjahyana, B. E. (2019). MORFOLOGI DAN BUDIDAYA 

TANAMAN NYAMPLUNG ( Calophyllum inophyllum LINN ). In Bunga 

Rampai Tanaman Industri Potensial Biodesel dan Bioetanol (pp. 59–64). 

Balai Penelitian Tanaman Rempah dan Aneka Tanaman Industri. 

van den Berg, B. M. (2015). Microscopic analysis of MTT stained boar sperm cells. 

Open Veterinary Journal, 5(1), 58–63. 

Wahyono, S. (2012). Laporan Nasional : Ekplorasi Pengetahuan Lokal 

Etnomedisin dan Tumbuhan Obat di Indonesia Berbasis Komunitas 2012. 69. 

Wahyono, S., Priyambodo, W. J., Rahmawati, N., Maruzy, A., Widowati, L., 

Subositi, D., Haryanti, S., Mustofa, F. I., Sari, A. N., Mujahid, R., Widyastuti, 

Y., Budiarti, M., & Junediyono. (2017). Eksplorasi Pengetahuan Lokal 

Etnomedisin. 69. 

Walker, J. M. (2009). Natural products isolation Methods and protocols. In Life 

Sciences (Vol. 531, Issue 1). 

http://books.google.com/books?id=Ku2wPAAACAAJ 

Wang, X., Bai, H., Zhang, X., Liu, J., Cao, P., Liao, N., Zhang, W., Wang, Z., & 

Hai, C. (2013). Inhibitory effect of oleanolic acid on hepatocellular carcinoma 

via ERK-p53-mediated cell cycle arrest and mitochondrial-dependent 

apoptosis. Carcinogenesis, 34(6), 1323–1330. 

https://doi.org/10.1093/carcin/bgt058 

Weerapreeyakul, N., Nonpunya, A., Barusrux, S., Thitimetharoch, T., & 

Sripanidkulchai, B. (2012). Evaluation of the anticancer potential of six herbs 

against a hepatoma cell line. Chinese Medicine (United Kingdom), 7(1), 1. 

https://doi.org/10.1186/1749-8546-7-15 

Wibowo, R. A., & Wahyono, S. (2015). Eksplorasi pengetahuan lokal. 

Wijaya, S. H., Fadillah, C., & Kusuma, W. A. (2019). Prediction of synergistic 

effect between multiple compounds related to diabetes mellitus. IOP 

Conference Series: Earth and Environmental Science, 299(1). 

https://doi.org/10.1088/1755-1315/299/1/012038 

Wirasuta, I. M. A. G., Astuti, N. M. W., Dharmapradnyawati, N. N. P., Wiputri, N. 

M. C. A., N.K., W., Indriani, N. P. W., & Widjaja, I. N. K. (2016). Uji 

Kemurnian Isolat Andrografolid dengan HPLC Fase Terbalik. Jurnal Farmasi 

Udayana, 5(2), 24–29. 

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



  

66 
 

Wong, R. S. Y. (2011). Apoptosis in cancer: From pathogenesis to treatment. 

Journal of Experimental and Clinical Cancer Research, 30(1), 1–14. 

https://doi.org/10.1186/1756-9966-30-87 

Xiao, Q., Zeng, Y. B., Mei, W. L., Zhao, Y. X., Deng, Y. Y., & Dai, H. F. (2008). 

Cytotoxic prenylated xanthones from Calophyllum inophyllum. Journal of 

Asian Natural Products Research, 10(10), 993–997. 

https://doi.org/10.1080/10519990802240387 

Yimdjo, M. C., Azebaze, A. G., Nkengfack, A. E., Meyer, A. M., Bodo, B., & 

Fomum, Z. T. (2004). Antimicrobial and cytotoxic agents from Calophyllum 

inophyllum. Phytochemistry, 65(20), 2789–2795. 

https://doi.org/10.1016/j.phytochem.2004.08.024 

Žiberna, L., Šamec, D., Mocan, A., Nabavi, S. F., Bishayee, A., Farooqi, A. A., 

Sureda, A., & Nabavi, S. M. (2017). Oleanolic acid alters multiple cell 

signaling pathways: Implication in cancer prevention and therapy. 

International Journal of Molecular Sciences, 18(3), 1–16. 

https://doi.org/10.3390/ijms18030643 

  

POTENSI ANTI PROLIFERASI FRAKSI AKTIF DAUN NYAMPLUNG (Calophyllum inophyllum)
TERHADAP LINI SEL T47D
DAN KARAKTERISASI PROFIL FITOKIMIANYA
Sofa Farida, Dr.rer.nat. apt. Nanang Fakhrudin, M.Si.; Dr. apt. Riris Istighfari Jenie, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


