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Abstract : Sphagneticola trilobata (L.) J.F. Pruski is one of the perennial herbs that is 

widely used by the national and international community to treat various diseases 

including cancer. The objective of this study was to assessment the anticancer activity 

of n-hexane extract of S. trilobata leaves for inhibiting the growth of MCF-7 breast 

cancer cells in vitro by MTT (microculture tetrazolium salt) method. The n-hexane 

extract of sernai leaves was obtained from the maceration process of samples that were 

collected from the Langsa city, Aceh. The cytotoxicity test was carried out by 

incubating MCF-7 cells which had been exposed to several series of sample levels, viz. 

1000; 500; 100; 50; 25; 10; 5 and 1 µg/mL. LC50 values are calculated using probit 

analysis. The results revealed that the n-hexane extract of S. trilobata leaves was 

cytotoxic against breast cancer cells (MCF-7) with an LC50 value of  0.037 μg /mL. 

Keywords : Sphagneticola trilobata, MTT assay, MCF-7 

Abstrak : Sphagneticola trilobata (L.) J.F. Pruski merupakan salah satu tanaman 

herbal yang digunakan secara luas oleh masyarakat nasional dan internasional untuk 

mengobati berbagai penyakit termasuk kanker. Penelitian ini bertujuan untuk 

mengetahui aktivitas antikanker ekstrak n-heksana daun S. trilobata dalam 

menghambat pertumbuhan sel kanker payudara MCF-7 secara in vitro dengan metode 

MTT (microculture tetrazolium salt). Ekstrak n-heksana daun sernai diperoleh dari 

proses maserasi sampel yang dikoleksi dari kota Langsa, Aceh. Uji sitotoksisitas 

dilakukan dengan menginkubasi sel MCF-7 yang telah dipaparkan beberapa seri  kadar 

sampel yaitu 1000, 500, 100, 50, 25, 10, 5 dan 1 µg/mL. Nilai LC50 dihitung dengan 

menggunakan analisa probit. Hasil penelitian menunjukkan bahwa ekstrak n-heksana 

daun S. trilobata bersifat sitotoksik terhadap sel kanker payudara (MCF-7) dengan 

harga LC50 sebesar 0,037 µg/mL. 

Kata kunci : Sphagneticola trilobata,  MTT assay, MCF-7 
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Introduction 

Breast cancer is the most commonly diagnosed neoplasm with an 

incidence of death of 60% in developing countries (Wu et al., 2019). This type of 

cancer attacks women about 23% every year as a new case (Garbi et al., 2015) 

that occurs due to the abnormal cell growth in breast tissue. Handling and 

treatment are slow in patients causing cancer is in an advanced stage and difficult 

to control (Rahmawati et al., 2013). 

Some treatments to overcome cancer have been performed viz. surgery, 

radiation, and chemotherapy. However, these efforts have a negative effect. 

Improper surgery causes the disease to become more severe if it can spread to 

other parts of the body. Radiation can be toxic to normal cells because it works 

not selectively. Chemotherapy or the administration of anticancer drugs such as 

taxol, bleomycin, doxorubicin, chlorambucil, thiotepa, and vincristine were used 

in high doses that could increase the risk of resistance or the normal cell to die 

(Rahmawati et al., 2013; Mahfur, 2016). 

The current research encourages the development of novelty anticancer 

drugs with minimal side effects (Ala et al., 2018). The valuable research has been 

focused on new drugs that come from natural plant, particularly on herbs that have 

been trusted or used for generations (Garbi et al., 2015; Senthilraja and 

Katishresan, 2015; Antoney et al., 2016). One of them is Sphagneticola trilobata 

(L.) J.F Pruski (Husain and Kumar, 2017). 

Sphagneticola trilobata (L.) J.F Pruski with the familiar name Wedelia 

trilobata is a herbaceous plant of the Asteraceae family that has been believed to 

treat various diseases including gastritis, inflammation, varicose veins, skin 

diseases, headaches, healing (Gowri et al., 2014), and epilepsy (Mishra et al., 

2011). In addition, some kinds of literature mentioned that the Asteraceae family 

had been used for the treatment of kidney disease, colds, respiratory 

diseases/bronchitis, snakebite, stomach ache, amenorrhea and dysmenorrhea and 

fertility enhancers (Taddei, dan Rosas-Romero, 1999; Mardina et al., 2019). 

Balekar et al. (2014) stated that this type of plant could cure hepatitis, restore 

digestion and infection. It contains secondary metabolites which have 

antibacterial, antifungal, anti-plasmodium, antidiabetic, hepatoprotective, 

antipyretic-analgesic and antitumor properties (Balekar et al., 2014; Chethan et al., 

2012; Shankar dan Thomas, 2014; Verma dan Khasa, 2015). 

The research about S. trilobata as an anti-cancer agent is undeveloped in 

Indonesia, even though the available resources are very abundant predominantly 

in the Aceh region and its surroundings. Moreover, the geographical condition of 

this nation is very supportive of the spread of this plant.  International research on 

S. trilobata is still limited to the potential of anticancer agents (Balekar et al., 

2014). Further research on the utility of S. trilobata as a phytomedicine in terms 

of phytochemicals and pharmacology requires special studies that must be proven, 



Vivi Mardina, Tisna Harmawan, Halimatussakdiah, Syafruddin Ilyas, & Masitta Tanjung: 
Anticancer Activity of N-Hexane Extract from Sphagneticola trilobata (L.) J.F Pruski 

Against MCF-7 Breast Cancer Cell 
 

Elkawnie: Journal of Islamic Science and Technology Vol. 6,  No.1, June 2020 
(www.jurnal.ar-raniry.ac.id/index.php/elkawnie) 

DOI: 10.22373/ekw.v6i1.6183 | 50 

specifically for the cases of breast cancer (Richard et al., 2015). Thomy dan 

Ginting (2011) have confirmed the potential of Wedelia biflora as an anti-cancer 

agent using the BSLT (Brim Shrimp Lethal Test) method. Kour (2014) reviewed 

potential plants as anti-cancer; one of them is Wedelia chinensis (Osbeck) Merr. 

Tsai et al. (2009) reported that Wedelia chinensis had cytotoxicity activity in 

prostate cancer cells (LNCaP / PC-3 / 22Rv1). Manjamalai and Grace (2013) have 

proven that oil extracts from Wedelia chinensis (Osbeck) had a chemotherapy 

effect on cases of lung cancer/lung cancer cells (C57BL / 6). Mardina et al. (2019) 

reported that S. trilobata has potential as a chemopreventive agent for 

tumors/breast cancer as evidenced by in vivo tests on mice. 

The utility of sernai plants (S. trilobata) for traditional medicine had 

reported as the empirical evidence of the community without certain research/ 

information (Rahardhian and Utami, 2018). Thus, further research on the special 

effects of the S. trilobata plant is required. The objective of this study to evaluate 

the in vitro anticancer of n-hexane extract from S. trilobata leaves in term of 

cytotoxic and specific anti-proliferation of MCF-7 breast cancer cells.  

Materials and Methods 

Identification and Extraction of Sample 

 The main sample used in this study was the leaves of S. trilobata (L) J.F. 

Pruski which collected from the Langsa city, Aceh. Sample identification was 

carried out at Medanense Herbarium, Universitas Sumatra Utara, Indonesia. 

Samples were dried for ± 7-10 days and cut into small pieces (±0.3 cm). Samples 

were macerated using n-hexane for 3x24 hours with three repetitions. Each 

repetition was filtered with Whatman filter paper No.1. The maceration extract 

was concentrated using a rotary vacuum evaporator. 

Preparation of the Extract for MTT Assay 

 The n-hexane extract as a sample test was prepared with a concentration of 

1000; 500; 200; 100; 50; 25; 10; 5 and 1µg/mL that was dissolved in RPMI 1640 

media. Each concentration series was performed in triplicates. 

Preparation of MCF-7 Breast Cancer Cells 

 MCF-7 cells were obtained from the American Type Culture Collection 

(ATCC HTB 22) and culture in the Primate Research Centre, Bogor Agricultural 

University. Roswell Park Memorial Institute (RPMI) 1640 is the main medium 

used with the supplement of 10% Fetal Bovine Serum (FBS), penicillin 100 U/mL, 

dan streptomycin 25 µg/mL. Cells were incubated up to 80% confluent at 37
o 

C 

with a flow of 5% CO2. Harvesting of cells (80% confluent) was characterized by 

tissue culture pumpkin filled. The number of cells was calculated using a 

haemocytometer under a microscope with the following formula: (Rahardhian dan 

Utami, 2018). 
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 The percentage of inhibition was determined based on the following 

equation 1: 

                 
                             

 
                  ...............(1) 

Cytotoxicity Test  

 The MTT method was used in this cytotoxicity test. A total of 100 µL of 

MCF-7 cell suspension (5x104 cells / ml) were distributed into 96 microplate 

wells, then 100 µl of the test preparation solution was set with a predetermined 

concentration (1000; 500; 100; 50; 25; 10; 5 and 1 µg / mL). After incubation for 

24 h at 37
o 
C, MTT reagent was added to the cell suspension and then reincubated 

for 4 h. 10% SDS solution in 0.01 N HCl was given immediately as a stopper 

reagent and re-incubated for 24 hours at room temperature. Living cells would 

react with MTT to form formazan salt and were marked in purple. Absorbance 

readings were performed at a wavelength of 595 nm (Garbi et al., 2015). 

Data Analysis 

 The data of cytotoxic test were analyzed in order to calculate LC50 (Lethal 

Concentration that caused the 50% of MCF-7 cancer cells tested was die) by 

performing a linear regression equation of log concentration versus probit % 

mortality. The percentage of cell death is calculated by the following formula: 

(Rahardhian and Utami, 2018). 

            
 ∑                         ∑                              

∑                        
      ..............(2) 

Results and Discussion 

 Sample in this study was identified in the Herbarium Medanense, 

Universitas Sumatera Utara, Indonesia with the number specimen of 

4542/MEDA/2019. The result concluded the sample classification is as follow:  

Kindom : Plantae 

Divisi : Spermatophyta 

Kelas : Docotyledoneae 

Ordo : Asterales 

Family : Asteraceae 

Genus : Sphagneticola 

Species : Sphagneticola trilobata (L.) J.F Pruski 

Samples were dried for 7-10 days and cut into small pieces (±0.3 cm) and 

macerated with n-hexane, then evaporated to obtain the viscous extract. In vitro 

cytotoxicity test of the sample was carried out against MCF-7 breast cancer cells 

with a density of 5x10
4
 cell/mL. MTT assay was chosen in the cytotoxicity test 
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due to several advantages, namely rapid, simple, inexpensive and recognized as 

the qualitative method (Arisanty, 2013) to measure growth, survival and cell 

proliferation (Antoney et al., 2016). 

The calorimetry test using 3-4,5-dimethylthiazol2-yl-2,5-diphenyl 

tetrazolium bromide (MTT) was first introduced by Mossman to promote the 

viability of mammalian cells. Cells that react with the help of the dehydrogenase 

enzyme convert the tetrazolium salt in yellow MTT into insoluble formazan 

(Figure 1). MTT testing is based on the principle that the amount of formazan 

produced is directly proportional to the number of living cells (Abate et al., 1998). 

Figure 2 showed the formazan crystals under a microscope. The concentration of 

formazan formed was measured using ELISA reader (multiwell scanning 

spectrophotometer) at a measured wavelength of 595 nm and calculated as the 

amount of optical absorbance/density.  The greater the absorbance value obtained 

(the higher purple intensity) reflected an increase in cell viability. Thus it can be 

used to calculate the acquisition of death (Antoney et al., 2016). 

 
Figure 1. Redox reaction of MTT form to formazan crystal (Wyllie et al., 1980) 

 

   

(A) (B) (C) 

Figure 2. One field of view on the calculation of the number of cells using a haemocytometer (A), 

formazan crystals seen from a microscope (B) with a magnification of 100x (a) living 

cells (b) dead cells, tetrazolium solution turns into insoluble purple formazan (C). 

 

 

 

 

 

 (a) 

 (b) 



Vivi Mardina, Tisna Harmawan, Halimatussakdiah, Syafruddin Ilyas, & Masitta Tanjung: 
Anticancer Activity of N-Hexane Extract from Sphagneticola trilobata (L.) J.F Pruski 

Against MCF-7 Breast Cancer Cell 
 

Elkawnie: Journal of Islamic Science and Technology Vol. 6,  No.1, June 2020 
(www.jurnal.ar-raniry.ac.id/index.php/elkawnie) 

DOI: 10.22373/ekw.v6i1.6183 | 53 

Table 1. The cytotoxicity test of n-hexane extract of sernai leaves (S.trilobata) against MCF-7 

breast cancer cells 

Concentration 

(µg/mL) 

Log 

Concentration 

% Mortality Average of  

% mortality 

Probit LC50 

Rep I Rep II Rep III  

1000 3 97,08 99,15 98.98 98,40 7,1444 

0,037 

µg/mL 

500 2,699 97,77 99,32 92,50 96,53 6,8119 

100 2 97,42 98,98 96,42 97,60 6,9774 

50 1,699 67,92 78,57 80,58 75  ,69 5,6967 

25 1,398 30,73 28,40 14,48 24,54 4,3097 

10 1 12,86 9,52 20,10 14,16 3,9286 

5 0,699 6,35 1,36 3,58 3,76 3,2256 

1 0 2.92 -0,85 10,22 4.10 3,2608 

The test results in Table 1 exhibited the treatment of n-hexane extract 

could induce MCF-7 cell death. The higher concentration of n-hexane extract 

from S.trilobata toward MCF-7 cells would produce a greater mortality 

percentage of MCF-7. This might be influenced by the presence of secondary 

metabolites in S. trilobata extract as explained by Ahmed et al. (2019) that 

Wedelia trilobata (L.) Hitchc, consisting of. 3α-tigloyloxypterokaurene L3, ent-

17-hydroxy-kaura-9 (11), 15-dien-19-oic acid, wedelobatins A and wedelobatins 

B which have toxic effects on cancer cells. Research Venkatesh et al. (2016) 

found that methanol extract of Wedelia trilobata was toxic to MEG-01 cancer 

cells with an LC50 value of 80 μg / mL for 48 hours incubation. 

 

Figure 3. The relation graph between concentration logs of n-hexane extract from S.trilobata 

leaves versus probit of mortality percentage for calculation of LC50 value. 

Based on the graph in Figure 2, it could be calculated the LC50 which 

levels cause the death of 50% of MCF-7 cells using probit analysis method. The 

regression equation obtained was y = 15.593x + 27.34 with the r-value of 0.8697. 

The LC50 was obtained by substituting probit 5 into the linear equation. Then the 

x was obtained. Antilog of x was LC50. The LC50 calculation results obtained were 

y = 15.593x + 27.34 

R² = 0.8697 
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0.037 μg/mL. This means that at the level of 0.037 μg/mL of n-hexane extract 

from S. trilobata leaves could cause breast cancer cell death (MCF-7) by 50% of 

the number of cells tried. The smaller the concentration required to kill 50% of the 

viability cells means compound in the sample was more toxic. 

Conclusions 

 The sample used in this study was Sphagneticola trilobata (L.) J.F Pruski 

which was macerated with n-hexane. In vitro cytotoxicity assay of crude extract 

was conducted on MCF-7 breast cancer cells with an LC50 value of 0.037 µg/mL.  

Acknowledgement 

 The authors agree to thank the Ministry of Research, Technology and 

Higher Education of the Republic of Indonesia for providing this research funding 

through the PKPT program in 2019 with the contract number of 195/UN54.6 

/LT/2019. 

References 

Abate, G., Mshana, R. N., & Miörner, H. (1998). Evaluation of a colorimetric 

assay based on 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium 

bromide (MTT) for rapid detection of rifampicin resistance in 

Mycobacterium tuberculosis. International Journal Tuberculosis Lung 

Dis, 2(12):1011–1016.  

Ahmed, B.A., Idris1, S.N.,  Taha, R.M., Mustafa, M.M., & Marika, F. M. (2019). 

Phytochemical, pharmacological and tissue culture applications of Wedelia 

spp. – A review. Agricultural science and technology, 11(2), 123 – 132. 

http://dx.doi.org/10.15547/ast.2019.02.020 

Ala, A.A., Olotu, B.B., & Ohia, C.M.D. (2018). Assessment of cytotoxicity of 

leaf extracts of Andrographis paniculata and Aspilia africana on murine 

cells in vitro. Arch Basic Appl Med, 6 (1): 61 – 65. 

Antoney J, Britto A.J.D., Abida, P., & Raj, L.S. (2016). In-vitro cytotoxicity 

studies on methanolic leaf extract of Embelia ribes burm f - an important 

traditional medicinal plant of Kerala. Advances in Cytology and 

Pathology, 1(1), 6-8. https://doi.org/10.15406/acp.2016.01.00002  

Arisanty, D. (2013). In vitro cytotoxic study and detectio of apoptosis on breast 

cancer cell lines MDA-MB 231 after exposed to Azadirachta Indica A. 

Juss (neem) extract. Jurnal Kesehatan Andalas, 2(2), 80 – 84. 

https://doi.org/10.25077/jka.v2i2.125 

Balekar, N., Nakpheng, T., & Srichana, T. (2014). Wedelia trilobata L: a 

phytochemical and pharmacological review. Chiang Mai Journal Science, 

41 (3): 590 – 605. http://dx.doi.org/10.22270/jddt.v9i4-s.3578. 

Chethan, J., Kumara, K.K.S., Niranjana, S.R., & Prakash, H.S. (2012). Evaluation 

of antioxidant and antibacterial activities of methanolic flower extract of 

https://doi.org/10.15406/acp.2016.01.00002
https://doi.org/10.25077/jka.v2i2.125


Vivi Mardina, Tisna Harmawan, Halimatussakdiah, Syafruddin Ilyas, & Masitta Tanjung: 
Anticancer Activity of N-Hexane Extract from Sphagneticola trilobata (L.) J.F Pruski 

Against MCF-7 Breast Cancer Cell 
 

Elkawnie: Journal of Islamic Science and Technology Vol. 6,  No.1, June 2020 
(www.jurnal.ar-raniry.ac.id/index.php/elkawnie) 

DOI: 10.22373/ekw.v6i1.6183 | 55 

Wedelia trilobata (L.) Hitch. African Journal of Biotechnology, 11(41), 

9829 – 9834. https://doi.org/10.5897/AJB11.3729. 

Garbi, M.I., Osman, E.E., & Kabbashi, A.S. (2018). Anticancer activity of 

Bauhinia rufescens (Lam) leaf extracts on MCF-7 human breast cancer 

cells. Journal of Medicinal, 3(5), 103 – 

106.  https://doi.org/10.22271/plants. 

Gowry, J., Sahayaraj, A., & Dharmalingam. (2014). Phytochemical screening and 

antimicrobial activity of different crude extracts of Wedelia biflora. 

Golden Research Thoughts, 4(6), 1- 6. 

Husain, N., & Kumar, A. (2017). Characterization of antioxidant property of root 

extract of Sphagneticola trilobata in recovery of oxidative stress. Indian 

Journal Science Research, 12(12), 116 – 120. 

https://doi.org/10.13140/rg.2.2.13388.46724. 

Kour, A. (2014). Review article: Plants exhibiting potential for cancer treatment. 

Int. J.Pharm. Sci. Rev.Res. 27(2), 23 – 53. 

Mahfur. (2016).Uji sitotoksisitas fraksi etil asetat ekstrak etanol akar pasak bumi 

(Eurycoma longifolia jack) terhadap sel kanker T47D dengan metode 3-

(4,5 dimetiltiazol-2-il)- 2,5 difenil tetrazolium bromide (MTT). Pena 

Jurnal Ilmu Pengetahuan dan Teknologi, 30(2), 57 – 63. 

http://dx.doi.org/10.31941/jurnalpena.v30i2.497. 

Manjamalai, A. and Grace, B. (2013). Chemotherapeutic effect of essential oil of 

Wedelia chinensis (Osbeck) on inducing apoptosis, suppressing 

angiogenesis and lung metastasis in C57BL/6 mice model. Cancer science 

and therapy journal. 5(7), 271-281. DOI.10.4172/1948-5956.1000216. 

Mardina, V., Al Fajar, B., & Fitriani. (2019). Potensi Phytomedicine Ekstrak 

Sphagneticola trilobata (L.) J.F Pruski Sebagai Agen Kemopreventif pada 

Kasus Kanker Payudara Mencit Terinduksi 7,12 Dimetilbenz(α)Antrasena. 

Jurnal Kedokteran Yarsi, 27(2), 52 – 

61.https://doi.org/10.33476/jky.v27i2. 

Mardina, V., Halimatussakdiah, Harmawan, T., Ilyas, S., Tanjung, M., Aulya, W., 

& Nasution, A. (2019). Preliminary phytochemical screening of different 

solvent extract of flower and whole plant of Wedelia biflora. 3
rd

 

Nomenmsen International Conference on Technology and Engineering, 

25-26 July 2019, Medan-Indonesia.  

Mishra, G., Singh, P., Garg, V.K., Parvez, N., Yadav, S., Hwisa, N., Molvi, K.I., 

Alsharif, S.M., Awev, B.Z., & Khosa, R.L. (2011). Phytochemical 

screening and anticonvulsant activity of Wedelia chinensis. International 

journal of pharmaceutical sciences and research, 2(1), 39 – 43. 

http://dx.doi.org/10.13040/IJPSR.0975-8232.2(1).25-29. 

Rahardhian, M.R.R.,  & Utami, D. (2018). Uji sitotoksik dan antiproliferasi 

ekstrak eter daun (Andredera cordifolia (Tenore) Steen.) terhadap sel 

HeLa. Media Farmasi Indonesia, 13(1), 1284 – 1292. 

https://doi.org/10.22271/plants
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.13140%2FRG.2.2.13388.46724?_sg%5B0%5D=kmSOEiwrSjvkg9urfHTHc56lWopTkCrkSuHgyI9MyPGajZsg0BKVsv-7ckRLYew0zv8WPBFG_uCDJnSrwF9wIvRYug.WIRhwER0ZJtUeeonfqKgya9HcpXCnU8cBsgOdvneiT3tI1HNmeIY4PYuo1FRXsE2VWq8LlwNRKxNsK548YitUw
http://dx.doi.org/10.31941/jurnalpena.v30i2.497
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.4172%2F1948-5956.1000216?_sg%5B0%5D=Du1Ckhi_CPO1HIoZ7HGXn2EQQGtdMExeYCYqKVqRNUc8gZaMKETyUzJuhyNiJgJXZz4S0T4tsRaRwljyr440i5Rc3Q.6UKUaQH4aFTsKWQuTI0pujOGs2_xPfRHg1ByJvqJ2bAfu4-2T0f4kaRd2Yut97gih5dEr8wjVM4zr_BM1iHF_A
https://doi.org/10.33476/jky.v27i2


Vivi Mardina, Tisna Harmawan, Halimatussakdiah, Syafruddin Ilyas, & Masitta Tanjung: 
Anticancer Activity of N-Hexane Extract from Sphagneticola trilobata (L.) J.F Pruski 

Against MCF-7 Breast Cancer Cell 
 

Elkawnie: Journal of Islamic Science and Technology Vol. 6,  No.1, June 2020 
(www.jurnal.ar-raniry.ac.id/index.php/elkawnie) 

DOI: 10.22373/ekw.v6i1.6183 | 56 

Rahmawati, E., Sukardinam, & Muti, A.F. (2013). Aktivitas antikanker ekstrak n-

heksana dan ekstrak metanol herba pacar air (Impatiens balsamina Linn) 

terhadap sel kenker payudara T47D. Media Farmasi, 10(2), 47 – 55. 

http://dx.doi.org/10.12928/mf.v10i2.1172. 

Richard, T.S., Kamdje, A.H.N., & Mukhtar, F. (2015). Medicinal plants in breast 

cancer therapy. Journal of diseases and medicinal plants, 1(1), 19 – 23. 

DOI: 10.11648/j.jdmp.20150101.13. 

Senthilraja, P., & Kathiresan, K. (2015). In vitro cytotoxicity MTT assay in Vero, 

HepG2 and MCF7 cell lines study of marine yeast. Journal of applied 

pharmaceutical science, 5(3): 080 – 084. 

http://dx.doi.org/10.7324/JAPS.2015.50313. 

Shankar, R. & Thomas, T. (2014).  Antibacterial activity of flower heads of 

Wedelia trilobata (L.) A.S. Hitchc. Journal of Biological and Scientific 

Opinion, 2(6), 409 – 412. https://doi.org/10.7897/2321-6328.02692. 

Taddei, A., & Rosas-Romero, A.J. (1999). Antimicrobial activity of Wedelia 

trilobata crude extracts. Phytomedicine, 6(2):133 – 134. 

https://doi.org/10.1016/S0944-7113(99)80048-8. 

Thomy, Z., & Ginting, B. (2011). Isolation and cytotoxic test of plant secondary 

metabolites from Sernai (Wedelia biflora L.). Prosiding seminar nasional 

biologi “Meningkatkan peran biologi dalam mewujudkan national 

achievement with global reach. USU-Press: 282- 289. 

Tsai, C.H., Lin, F.M., Yang, Y.C., lee, M.T., Cha, T.L., Wu, G.J., Hsieh, S.C., & 

Hsiao, P.W. (2009). Herbal extract of Wedeilia chinensis attenuates 

androgem receptor activity and orthotopic growth of prostate cancer in 

nude mice. Clinical Cancer Center, 15(17): 534-544.  DOI: 10.1158/1078-

0432.CCR-09-0298. 

Venkatesh, U., Kollur, S.P., Javarashetty, C., Jayarama, S., & Murari, S.K. 

(2016). Methanolic Extract of Wedelia trilobata in Antiproliferation and 

Apoptotic Activity. Natural Products Chemistry & Research. 4(2), 1-5. 

https://doi.org/10.4172/2329-6836.1000210. 

Verma, N., & Khosa, R.L. Chemistry and biology of genus Wedelia Jacq.: A 

review. Indian journal of natural products and resources, 62 (June 2015): 

71 – 90. 

Wu, J., Li, H., Wang X., Zhang X, Liu, W., Wang, Y., Zhang, Y., Pan, H., Wang, 

Q., & Han, Y. (2019). Effect of polysaccharide from Undaria pinnatifida 

on proliferation migration and apoptosis of breast cancer cell MCF-7. 

International journal of biological macromolecules, 121(2019): 734 – 742. 

https://doi.org/10.1016/j.ijbiomac.2018.10.086. 

http://dx.doi.org/10.12928/mf.v10i2.1172
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.7324%2FJAPS.2015.50313?_sg%5B0%5D=Ow2c6dxPsCVHi2x5xml-eNyRV2avCJ3CBIRPSvcc4nH9EgM6DJMpIeJij6YrFBzKEFU0bgEjvMy8mOyRpTYmTqHTvg.wKrc-5mc9BhLMyspNgNs1AGxMVScD9uxnZM7VpgyizVAC3CZY1Qh64Le3z0pLWd5ce8RTNYliOC_n19zU0SLYg
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.ijbiomac.2018.10.086?_sg%5B0%5D=3OcWwaaNSxJhGUwviKqMdA-Inv4faaWZ8GNzNdN7o8s3Exox8Js-vVLeIjAYjd9aR8hRk5Ayza-kNZydZuCYqmuWRw.PdX0g-Lxu4n-jqA3YJS9bx8Xnh8yzMVgQZlDAgaXrwuGasJ4i-Ros1CnPX34AvjMYuC5IgF2Y3RqYL8cT5dqkw

