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Abstract 

Background: The seed coat of Borassus flabellifer L. fruit contains antioxidants that can neutralize the toxic effects of 
free radicals and can fight DNA damage due to exposure to oxidative stress. The extract of B. flabellifer is proven to have 
cytotoxic effects and can inhibit the growth of several types of cancer cells such as HeLa cell lines.  

Objective: To determine the cytotoxicity effect of extract of B. flabellifer L. fruit seed coat against HSC-3 cell line. 
Methods: Laboratory experimental research was conducted using HSC-3 cell lines treated with B. flabellifer L. fruit seed 
coat extract at concentrations of 93.75 µg/mL, 187.5 µg/mL, 375 µg/mL, 750 µg/mL, and 1,500 µg/mL, negative control 
DMEM-FBS 20%, and positive control anti cancer drugs  Doxorubicin 3 µM. HSC-3 cell line cytotoxicity assay was 
performed using CCK-8 reagent. Micro plate reader at 450 nm wavelength was used to determine the viability of HSC-3 
cell lines by measuring the optical density of formazan.  

Results:  B. flabellifer fruit L. seed coat extract was able to reduce viability and was cytotoxic to HSC-3 cell lines at 
concentrations of 93.75 µg/mL, 187.5 µg/mL, 375 µg/mL, 750 µg/mL, and 1,500 µg/mL, with an IC50 value of 141.9 
µg/mL.  

Conclusion: B. flabellifer L. fruit seed coat extract can reduce the ability of HSC-3 cell line cancer cells to survive by 
inhibiting cell proliferation due to its cytotoxicity effect. 
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1. Introduction

Oral cancer including lip cancer, tongue, other parts of the oral cavity and oropharynx is the 15th most common cancer 
worldwide. The number of patients with lip and oral cancer is estimated to be around 377,713 for new cases with a 
mortality rate of 177,757 in 2020.[1,2] In Indonesia, the prevalence of oral cancer ranges from 3-4% of all malignancies 
that occur with various causes with mortality rates due to oral cancer ranging from 2-3%. Exploring new strategies for 
early diagnosis and treatment of oral cancer is the key to improving cure rates in cancer patients.[3] There are so many 
methods to treat cancer such as tumor surgery, radiotherapy, immunotherapy, chemotherapy, cancer vaccination, 
photodynamic therapy, stem cell transformation or their combinations which are often accompanied by severe side 
effects. These side effects include limited bioavailability, being toxic to body cells and being nonspecific to target cell.[4] 

These day, medicinal plants are beneficial to humans to provide better health. Plants and their bioactive compounds 
have been used in medicinal practices since ancient times.[5] Several species of medicinal plants such as Dutch Eggplant 
(Cyphomandra betacea Sendtn.), Palasa (Butea monosperma), Papaya (Carica papaya L.), and their phytochemicals have 
been shown to inhibit cancer growth and development.[6,7,8] The content of primary and secondary metabolites in 
medicinal plants, such as: alkaloids, flavonoids, lignans, saponins, terpenes, vitamins, and minerals play an important 
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role in inhibiting cancer cell activating proteins.[5] In Indonesia, Borassus flabellifer L. is widely found  which has a 
variety of functions, such as: antibiotics, antioxidants, anti-inflammatory, antidiuretic, etc.[9] Previous research states, 
B.flabellifer L. fruit seed coat extract contains antioxidants such as flavonoids, tannins, and phenols.[10] 

Antioxidants are compounds that can neutralize the toxic effects of free radicals and can fight DNA damage due to 
exposure to oxidative stress.[11] The extract of B. flabellifer L. fruit seed coat is proven to have cytotoxic effects and can 
inhibit the growth of several types of cancer cells such as HeLa cell line.[12]   Currently, there is no research on the 
cytotoxicity effect of B.flabellifer L. fruit seed coat on HSC-3 cell line so it is necessary to conduct research on the effect 
of B.flabellifer L. fruit seed coat extract in inhibiting cancer cells or as an anticancer in HSC-3 cell line with CCK-8 method. 
The aim of this study was to determine the cytotoxicity effect of B.flabellifer L. fruit seed coat on Tongue squamous cell 
carcinoma HSC-3 cell line. The hypothesis of this study was from that the B.flabellifer L. fruit seed coat extract would 
exerts cytotoxicity effect of HSC-3 cell line.  

2. Materials and Methods  

The fruit used in this study was the plant species Borassus flabellifer L., sourced from Sekolah Ilmu dan Teknologi Institut 
Teknologi Bandung Hayati (SITH ITB). This study was conducted in the Biomedical Department and the Integrated 
Laboratory of YARSI University, from September to November 2023. The sample used was HSC-3 cell line from the Bio 
Bank of the Integrated Laboratory of YARSI University. B.flabellifer L. fruit seed coat extract was obtained by maceration 
technique through diluting 62.2 g of the B. flabellifer L.  dried seed coat in 1,500 mL of 70% ethanol for 3 days, filtrated, 
and then evaporated in a rotary vacuum evaporator to obtain a thick extract. The extract was diluted using serial 
dilution to obtain five concentrations : (93.75 µg/mL, 187.5 µg/mL, 375 µg/mL, 750 µg/mL, 1,500 µg/mL). These 
concentrations were used for treatment B.flabellifer L. fruit seed coat extract groups of this study based on the result of 
the previous study. [12] 

 

Figure 1 Study protocol and various concentrations of B. flabellifer L. seed coat tested. 
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A subculture of HSC-3 cell line in nitrogen liquid was warmed in a water bath at 37°C and then diluted in the culture 
medium up to 10 times, centrifuged to obtain the cell plate, and re-suspended with culture media. A  T-flask was used 
for the cell culture, with incubation from 24h up to 7 days. The cells were then collected for further analysis. The total 
sample used for each well was 5,800 cells that were cultured for group samples consisting of five  treatment extract 
groups, a positive control, and a negative control. Let it in an incubator (37°C) for 24h and then put Cell Counting Kit-8 
(CCK-8) into the well. After 1h, the viability test was measured using a micro plate reader with ƛ = 450nm. The 
measurement was done four times. 

The cytotoxicity test in this study used the Cell Counting Kit-8 (CCK-8) test (Sigma Aldrich, Germany). In contrast with 
the MTT assay that determined the cytotoxic cells, the CCK-8 test counts the viability cells based on the color changes 
of the HSC-3 cells. This CCK-8 test used in this study determines viability cells using 96 wells, which consisted of 15,000 
cells with volume 200 µL. CCK-8 reagent was added to each well and the 96-well plate was placed in an incubator (37°C) 
for 24h. After 1h, the viability of the HSC-3 cells was measured using a micro plate reader with ƛ  =  450nm. The scheme 
of the research protocol is shown in Figure 1.  

The cell viability measurement was performed four times. Cell viability was determined based on color changes of HSC-
3 cell line treated with the CCK-8 reagent. Cell viability was determined using the following formula as followed :[13] 

% Viability of  cells =  
absorbance of treated group

absorbance of negative control
 X 100% 

Perform % inhibition calculation using the formula as followed:[12] 

% Inhibition = 100% − % viability of cells  

2.1. Statistical analysis  

This study used Saphiro Wilk test to know the normality of data within groups. The data of this study were not normally 
distributed (p<0,05); therefore, non parametric statistical was done to find out the difference between groups. 

3. Results 

The phytochemical content of Borassus flabellifer L. fruit seed coat extract is shown on Table 1. The results of the % 
inhibition B.flabellifer L. fruit seed coat extract towards HSC-3 cell line are shown in Figure 2. Saphiro-Wilk test showed 
that the data were not distributed normally (p<0,05). Kruskal-wallis test and Mann Whitney post hoc test showed that 
there were significant differences (p<0.05) between concentrations of 93.75 µg/mL, 187.5 µg/mL, 375 µg/mL, 750 
µg/mL, and 1,500 µg with negative control and between concentrations of 93.75 µg/mL against concentrations of 187.5 
µg/mL, 375 µg/mL, 750 µg/mL, and 1,500 µg/mL. The extract with a concentration of 187.5 µg/mL showed a significant 
difference (p<0,05) with the extract concentration group of 1,500 µg/mL. The positive control group also gave a 
significant difference (p<0,05) with the extract group at a concentration of 93.75 µg/mL. 

Table 1 Phytochemical Content of Borassus flabellifer L. Seed Coat Extract 

No. Secondary metabolit Method of test/ reagent Result 

1. Phenolics  FeCl3 Positive 

2. Flavonoid HCl concentrated + Mg 

H2SO4 2N 

NaOH 10% 

Positive 

Positive 

Positive 

3. Steroid Lieberman-Burchard Negative 

4.  Terpenoid Lieberman-Burchard Positive 

5. Saponin HCl + H2O Negative 

6.  Tanin FeCl3 1% Positive 

7. Alkaloid Hager 

Wagner 

Dragendroff 

Positive 

Positive 

Positive  
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This study obtained the value IC50 141.9 µg/mL. Among all the extract concentrations tested, the 1,500 µg/mL 
concentration had the strongest cell viability suppressing effect compared to the other extract concentrations, which 
means it gave the greatest cytotoxicity effect. 

 
*indicates significant difference (p<0.05) 

Figure 2 % HSC-3 cell line viability inhibition test result of B.flabellifer L. fruit seed coat extract various concentration, 
positive control, and negative control. 

4. Discussion 

Borassus .flabellifer L. fruit seed coat extract is effective in reducing the viability cancer cell (HSC-3 cell line) because it 
has a cytotoxicity effect, especially at a concentration of 1,500 µg/mL. The cytotoxicity of B.flabellifer L. fruit seed coat 
extract against cancer cell lines as shown in this study is attributed to its phytochemical content (i.e., phenolics, 
flavonoids, terpenoids, tannins, and alkaloids). The result of this study is  in accordance with previous studies that 
B.flabellifer L. fruit seed coat extract has anticancer effects on HeLa cell line due to its phytochemical properties 
(flavonoids, tannins, alkaloids, and phenolics). Flavonoids can function as antioxidants both directly and indirectly. 
Directly by providing hydrogen ions so as to neutralize the toxic effects of free radicals. Indirectly by increasing the 
expression of endogenous antioxidant genes in various ways. One of them is the activation of nuclear factor erythroid 2 
related factor 2 (Nrf2), causing an increase in the expression of genes that play a role in the synthesis of the superoxide 
dismutase (SOD) gene.[14]  

Tannins can inhibit Vascular Endothelial Growth Factor/ Vascular Endothelial Growth Factor Receptor (VEGF/VEGFR), 
thus inhibiting the main angiogenesis signaling pathway in cancer. It also inhibits sex-determining region Y-box 2 (SOX-
2) gene expression and inhibits the Epidermal Growth Factor/ Epidermal Growth Factor Receptor (EGF/EGFR) 
signaling pathway. [15] Alkaloids can cause apoptosis of breast, lung, and colorectal cancer cells in the G2/M phase of 
the cell cycle. In addition, Alkaloids can also activate Mitogen Activated Protein Kinase (MAPK) p38 which affects dose-
dependent cytotoxicity in breast, ovarian, and lung cancer.[16] Terpenoid compounds can inhibit early initiation, 
apoptosis in cancer cells, suppress cancer growth, inhibit angiogenesis and metastasis of cancer cells.[17] 

5. Conclusions  

Borassus flabellifer L. fruit seed coat extract showed cytotoxicity effect against HSC-3 cell line starting from the 
concentration of 93.75 µg/mL with the optimum concentration of 1,500 µg/mL.  

The cytotoxicity of Borassus flabellifer L. fruit seed coat extract against cancer cells is due to its phytochemicals content 
such as flavonoids, tannins, alkaloids, terpenoids.  
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