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ABSTRACT 
Saurauia vulcani plants grow naturally in North Sumatra, Indonesia. This plant is commonly used as an antidiabetic 
drug and a cure for other digestive ailments. The objective of this study was to examine the phytochemical 
characteristics and anti-colorectal-cancer activity of the extract from leaves of Saurauia vulcani plants. The method 
employed was to test phytochemicals that included the presence/detection of alkaloids, saponins, flavonoids, 
triterpenoids/ steroids, tannins, and hydroquinone in the leaf extract. The anti-colorectal-cancer activity was tested in 
vitro using the MTT method, against WiDr and HCT 116 cancer cells, with the liquid fractions of n-hexane, ethyl 
acetate, and methanol solvents. Phytochemical analysis results showed that Saurauia vulcani leaf extract contained 
tannins, saponins, flavonoids, and terpenoids. Chemical component analysis of ethyl acetate fraction showed the 
presence of fatty acid groups.  The n-hexane, ethyl acetate, and methanol fractions exhibited cytotoxicity against the 
WiDr cell line, with IC50 values of 456.19, 97.41 and 191.92 ppm, respectively. Meanwhile, the cytotoxicity activity 
of the leaf extract against the HCT cell lines was accomplished at IC50 values of 777.35, 568.53 and 529.39 ppm, 
correspondingly with n-hexane, ethyl acetate and methanol fractions, respectively. The leaf extract in ethyl acetate 
fraction was indicatively the best in efficaciously inhibiting the WiDr cells. 
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INTRODUCTION 
Saurauia vulcani plant has been used traditionally by people in North Sumatra as herbal medicine. As such, 
the leaves (mainly; Fig. 1) and other portions of the plants (e.g., branches, twigs, bark, and roots) can be 
used as an anti-diabetic drug and as a remedy to cure other diseases related to the digestive system. This 
plant is classified into a particular group of trees (that could be under the same genus/species), which 
belongs to the family Actinidiaceae. Generally, Saurauia vulcani (with its vernacular name as “pirdot”) 
grows wild at the edges of forests. This plant can be easily be found along the Sumatra highway starting 
from the districts of Simalungun, Toba, and North Tapanuli all the way elsewhere near the highway.1 
Research on Saurauia vulcani plants and their groups in the same genus includes possible disease remedies 
or medicinal actions as antioxidants, anti-cholesterol, antibacterial, and immunomodulators. This plant, 
according to the phytochemical information, contains specific chemical compounds such as alkaloids, 
flavonoids, terpenoids, glycosides, saponin and tannins.2-3 On the other hand, unfortunately, research 
regarding the possible anticancer actions of this plant so far has never been carried out. 
Several research results have disclosed that certain portions of the plants (e.g., stems, branches, twigs, 
leaves, roots, seeds, and fruits) contain specific chemical compounds, such as paclitaxel, etoposide, 
camptothecin, vinblastine, vincristine, topotecan, and irinotecan, which indicatively afford potencies as 
anticancer actions. Further, groups of fruits and vegetables could perform such remarkable metabolic 
processes that they produce specific chemicals, among others curcumin, lycopene, saponin, isoflavone, 
cucurbitacin, sitosterol, and resveratrol, indicatively efficacious as anticancer agents.4 Research on 
anticancer agents derived from natural products for cancer remedies (especially from natural renewable 
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sources) is continuously and intensively carried out throughout various parts of the world. As well as 
Syzygium aqueum stem bark has anticancer activity against cervical and breast cancer.5   Such thorough and 
rigorous undertaking is due mainly to the increasing prevalence of cancer-afflicted patients, especially 
colorectal-cancer diseases. Currently, the colorectal-cancer diseases have ranked the third that leads to 
cause enormous human death in cancer patients, after breast and ovarian cancer diseases as the first and 
second ranks, respectively.6 
Malaysia is a neighboring country that has almost similar physical and natural environments. As such, 
several types of medicinal plants from Malaysia have been tested to cure colorectal-cancer disease, 
including Annona muricata, Baccaurea motleyana, Casearia capitellata, and Curcuma manga, Garcinia 
mangostana, Pereskia ble, Phyllanthus pulcher, Strobilanthus crispus, and Zingiber officinale.8 
Colorectal cancer signifies a type of cancer commonly experienced by or suffered by people throughout 
various parts of the world. This cancer disease becomes the third most common kind of cancer that could 
occur in the bodies of men and women. An unhealthy lifestyle, poor diet, smoking, colitis, genetic factors, 
and the aging process could contribute to the causes of colorectal cancer disease.7,8 

Research on renewable natural ingredients (e.g., plants and other living creatures) as a treatment for 
colorectal cancer disease has been widely reported using so-called Chinese Herbal Medicines (CHMs). The 
mechanism of CHMs is such that they can modulate proliferation, apoptosis, cell cycle, adhesion, migration, 
and angiogenesis in colorectal cancer cells. Several species of plants studied include Curcuma longa, 
Ginkgo biloba, Pogostemom cablin, Andrographis paniculate, and Artemisia sp.9 
Conventional cancer treatment with chemotherapy could occasionally bring out unexpected results, 
whereby it causes drug resistance and side effects to cancer patients. Various attempts were made to reduce 
these side effects. They combine chemotherapy colorectal cancer treatment with renewable natural 
ingredients (e.g., plants and other living creatures). Relevantly, the purpose of this study was to examine 
the anti-colorectal-cancer activity of Saurauia vulcani extract using two cancer cells, which comprised 
WiDr and HCT 116. 
Further, research on renewable natural products, among others those extracted from Saurauia vulcani 
plants, as the anti-colorectal-cancer agent has unfortunately never yet been done before. Meanwhile, initial 
signals of phytochemical information obtained from the genus Saurauia indicate that it contains specific 
chemical compounds (e.g., flavonoid, tannins, and terpenoids). These compounds belong to a group of 
compounds reportedly to have efficacious potencies as anti-colorectal cancer agents.10  
                                      

EXPERIMENTAL 
Material and Methods 
The main materials used in this research/experiment were inherently the Saurauia vulcani leaves (Fig.-1), 
which have been procured from their host plants/trees. The host (Saurauia vulcani) trees grew widespread 
and profusely at the Sipiso-piso’s Special Purpose Forest Area, administratively located in the Karo 
Regency, North Sumatra Province, Indonesia. Meanwhile, the cancer-cell materials consisted of WiDr cells 
and HCT 116 cells.        
 
Extraction  
Initially, Saurauia vulcani leaves (about 1 kg in weight) were chopped off to very small pieces and then 
ground to powder. Afterward, some amount in weight of the resulting Saurauia vulcani leaf powder (with 
its known equivalent oven-dry weight) was taken and further extracted using a multilevel extraction method 
for 3-by-24 hours. The leaf extraction was carried out using three kinds of organic solvents, comprising n-
hexane, ethyl acetate, and methanol. The obtained leaf-extracted filtrate (with any of the three extracting 
solvents) was then concentrated using a rotary vacuum evaporator.  
 
Phytochemical Testing  
Phytochemical testing on the concentrated leaf-extracted filtrate was further performed, which included, 
among others, the possible presence/detection of alkaloids, saponin, flavonoid, triterpenoid or steroid, 
tannins, and hydroquinone in the filtrate.11 
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Chemical Component Analysis 
Chemical component analysis was carried out on the most active fraction using Gas Chromatography-Mass 
Spectra (GCMS), QP 2010 Shimadzu. 
 
Testing on Anti-Colorectal Cancer Activities 
Preparing of Growing Media for the Cancer Cells 
The D-MEM, as well as RPMI-1640 media in powder shapes, were dissolved in one liter of deionized 
distilled water and then added with 3.7 grams of NaHCO3 for D-MEM; and with 2 grams of NaHCO3 for 
RPMI. The water-dissolved media were thereafter sieved using a 0.2-μm filter and then added with 
consecutively Fetal Bovine Serum (FBS) (Hyclone, USA) and antibiotics. Afterward, the sieved media 
were kept and stored in the refrigerator set at constant temperature (4oC), which further would be used as 
culturing/growing media for the cancer cells.  
 
Preparation of Cancer Cell  
Monolayer cells (i.e., WiDr and HCT 116 cancer cells), which were inherently the cells grown confluent, 
should undergo subculture treatment in the flask. The subculture-treated media in the cell-containing flask 
were then discarded, and into the flask was added 10 mL of Phosphate buffer saline (PBS) (Gibco, USA) 
to clean the flask of any residual media. The PBS was then discarded as well from the cell-containing media. 
After that, as much as 5 mL of Trypsin (Gibco, USA) with 0.125% concentration was added into the cell-
containing flask, and then the flask was incubated at 37oC for 5 minutes in a CO2 incubator (at 5% 
concentration). In this way, the cells in the incubator would form a suspension.    
 
Suspension Cells 
After the incubation, the suspension cells (i.e. WiDr and HCT 116 cells) would become separated or loose 
from their substrate. Further, the cell media was discarded such that half of the media volume remained. 
Afterward, the residual media that still contained the cells (WiDr and HCT 116 cells) were put into a 15-
mL tube. The cell-containing tube was then centrifuged at 1500 rpm speed for 5 minutes. After the 
centrifuging, the clear upper portion (supernatant) formed was discarded or removed from the tubes. After 
that, the remaining cells (as concentrated cell solution) in the tube could be counted. The cell-counting test 
was assisted using a hemocytometer device, in such a way conducted that the counting proceeded following 
the test necessity (e.g., the concentrated cell solution underwent several series of dilutions). After the cell 
counting, the cells (in solution form, at a particular concentration) were incubated again in the incubator (at 
5% CO2).    
 
Counting the Number of Living Cells  
As much as 50 μL of cell solution at a particular concentration (i.e., containing WiDr cells as well as HCT 
116 cells) was added with 50 μL of trypan blue (as coloring agent), then flowed into the hemocytometer 
device. Afterward, the observation was performed on the cells (WiDr as well as HCT 116 cells), which 
were still alive or survived (indicated by the cell’s ability to absorb the color). Further, the cells (whether 
still alive/survived or already dead) in the solution form were removed from the hemocytometer device and 
then placed into two big boxes. Inside each of the two boxes, the cell solution was added in stages with 
water (as a diluting liquid). After the dilution, the number of living cells (indicated by their color, after 
previously absorbing the trypsin blue’s coloring agent) could then be counted using the formula, as follows:     
The total number of living cells (i.e., WiDr cells as well as HCT 116 cells):  
 

Σ Living Cells / mL = (Average Number of the Counted Cells) X (Dilution Factor) X 104 
MTT Assay 
The survived/living, or sustained cells (i.e., WiDr cells and HCT 116 cells) grown inside the T25 flask 
further underwent the subculture treatment. Afterward, the subculture-treated cells were grown on 96 wells 
tissue culture plates (as the cell-growing media), with the number of 5000 cells/well; and then incubated 
(on such media) at a particular concentration for 24 hours at 37oC temperature in the incubator (at 5% CO2). 
After the incubation, a bioactive compound (i.e., leaf extract) with a concentration of 100µL/well was added 
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to each growing media (that already contained the survived/sustained cells). Separately, the growing media 
containing the survived/sustained cells (i.e., WiDr cells and HCT 116 cells), but without the addition of 
bioactive compound (without the leaf-extract treatment), were also prepared as a cell control. The bioactive-
added (extract-treated) cell-growing media and the control cell-growing media were then incubated again 
for 48 years at the same temperature (37oC). Afterwards, the MTT (4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) the compound was added to either the bioactive-added (extract-treated) cell-
growing media or the control cell-growing media, then incubated for 4 hours at 37oC in the incubator (at 
5% CO2). After incubated, the cell supernatant that appeared on the media was discarded, while the 
formazan crystals were dissolved in 70% ethanol. The reading of optical density (OD) was conducted using 
a microplate reader at 565 nm wavelength. 
 
Design of Anti-colorectal-cancer In-vitro Testing 
The in-vitro testing on colorectal cancer cells used WiDr cells and HCT 116 cells. In-vitro testing was 
carried out using the liquid fraction of n-hexane, ethyl acetate, and methanol as Saurauia vulcani leaf extract 
solvents. There were several manipulations in performing the in-vitro testing on colorectal anti-cancer 
activities at each liquid fraction, as follows:  normal cell (WiDr cells as well as HCT 116 cells), colorectal 
cancer cells without extracts (as cell control), colorectal cancer cells with n-hexane extracts, colorectal 
cancer cells with ethyl acetate extracts and colorectal cancer cells with methanol extracts. 
 

RESULTS AND DISCUSSION 
Phytochemical Activity 
The phytochemical tests on Saurauia vulcani plants, represented by the leaves (Fig.-1), revealed that 
specific chemical compounds were identified, present, and therefore indicatively contained in the plant 
bodies, more convincingly in their leaf portion (Fig.-1; Table-1). In general, such phytochemicals disclosed 
the existence of several compounds, such as tannins, saponins, flavonoids, and terpenoids in Saurauia 
vulcani plants (particularly in their leaf portion). Relevantly, results of the phytochemical testing on the 
extract (from Saurauia vulcani plant leaves, obtained using three kinds of extracting organic solvents) are 
presented in Table-1. 
A group of natural compounds prevalent in biomass plants and commonly used for anti-colorectal cancer 
included mainly carotenoids, anthocyanins, polysaccharides, alkaloids, polyphenols, terpenoids, and 
unsaturated fatty acids.12-14 Results of phytochemical tests, as described above, hinted at the presence of 
flavonoids/polyphenols, triterpenoid compounds, where those compounds indicate their efficacious 
potencies as anti-colorectal cancer agents. 
Related studies have shown that alkaloid compounds, polysaccharides, polyphenols, terpenoids, and 
unsaturated fatty acids in particular plant parts also indicatively exhibited potencies to perform anti-
colorectal-cancer activities.13,15 

Table-1: Phytochemical Analysis on the Extract from Saurauia vulcani Leaves,Regarding the Possible Presence of 
Their Particular Chemical Compounds 

No. Parameter  
(Chemical Compound) 

Kinds of Organic Solvents for the Leaf Extract 
n-hexane Extract Ethyl Acetate Extract Methanol Extract 

1 Flavonoid  + + + 
2 Alkaloid - - - 
3 Steroid/Triterpenoid + + + 
4 Tanin  + + + 
5 Saponin  - + + 
6 Hydroquinone - - - 

Remarks:  + = positively present/identified/detected;  
   – = negatively present/identified /detected 
 

Various studies have been reported that several chemical compounds extracted from renewable natural 
ingredients have anti-colorectal cancer, including curcumin, resveratrol, Ganoderma lucidum, cannabinoids 
(cannabidiol), flavonoids (epigallocatechin, genistein, apigenin, chrysin, isoliquiritigenin, kaemferenosol, 
and quinercetinids), betenolin a xanthophyll), Gossypol, Isothiocyanates and indoles, Allyl sulfates, and 
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Ginkgo biloba.14 One of the several ways to combine curcumin with conventional chemotherapy agents, 
which results in the combined stuff, such as 5-FU, can be effective in chemotherapy treatment for 
overcoming colon cancer.16 

 
Fig.-1: Visual Feature of Saurauia vulcani Leaves 

Chemical Components 
The results of the chemical composition analysis test showed that the main compounds of the ethyl acetate 
fraction i.e., Octadecanoic acid (CAS) Stearic acid 2,3-Dihydro-Benzofuran, Neophytadiene, 9-
Octadecenal, (Z)- (CAS) Cis-Octadec-9-Ena, 1,2-Benzenedicarboxylic acid, dioctyl ester (CAS) Dioctyl 
phthalate, Stigmasta-5,22-dien-3-ol, acetate, (3. beta.,22Z)- (CAS) stigmasta-5,22-dien, and 
Dihydroselarene. It has been reported that fatty acid compounds such as oleanolic acid and β-sitosterol from 
Syzygium aqueum stem bark extract have good anticancer activity.17 
 
Anticolorectal Cancer Activity 
Cytotoxic activity imparted by the extract (from Saurauia vulcani leaves) on WiDr cells and HCT116 cells 
is presented in Fig.-2 and 3. Testing results with WiDr cancer cells showed that ethyl acetate’s leaf extract 
exhibited strong cytotoxic activity against those cancer cells; meanwhile, methanol’s leaf extract and n-
hexane’s leaf extract afforded moderate to rather weak cytotoxic activity. Concurrently, results of the 
cytotoxic test with HCT 116 cells showed that methanol’s; ethyl acetate’s, and n-hexane’s leaf extracts 
exerted no cytotoxic activity. Microscopic features of WiDr and HCT-116 cells after the treatment (i.e., 
leaf extracts) are shown in Fig.-4 and Fig.-5. 
An extract (or in general chemical compounds) can be said able to impart consecutively very strong 
cytotoxic activity when the IC50 values are below 10 micrograms per milliliters, strong cytotoxic activity if 
IC50 values 10-100 micrograms per milliliters, and moderate cytotoxic activity if IC50 value 100-500 
micrograms per milliliters. IC50 values are defined in this regard as the minimum concentration of leaf 
extract to inhibit the growth of cancer cells, such that the cell-growth capacity is reduced/ inhibited to 
50%).18  
Based on research results conducted by some enthusiastic scientists, it revealed that the cytotoxic effects of 
the extract from Vernonia amygdalina Delassay plants were found at various IC50 values.19 As such, the 
plant extraction was conducted using three kinds of organic solvents, comprising n-hexane, ethyl acetate, 
and methanol. Further, the IC50 values for n-hexane’s, ethyl acetate’s, and methanol’s plant extracts were 
7934.963 ± 4154.833 micrograms per milliliters (ppm), 9.086 ±0.431 micrograms per milliliter, and 
321.131± 9.902 micrograms per milliliters, respectively. It indicates that the ethyl acetate extract afforded 
very strong cytotoxic activity; meanwhile, methanol extract exhibited moderate cytotoxic activity; and 
whereas ultimately, n-hexane extract exerted no cytotoxic activity. 
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             Kinds of organic solvents for the leaf extract                        Kinds of organic solvents for the leaf extract 

 

       
Cell control n-hexane 25 n-hexane 50 n-hexane 100 n-hexane 200 n-hexane 400 n-hexane 800 
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25 
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50 
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Ethyl acetate 

400 
Ethyl acetate 
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Cell control Methanol 25 Methanol 50 Methanol 100 Methanol 200 Methanol 400 Methanol 800 

 
Fig.-4: Visual Microscopic Features of WiDr Cancer Cells after the Treatment (Cell Control Versus Various 

Organic Solvents for the Leaf Extract, i.e., n-hexane, ethyl acetate, and methanol) 
Remarks:  
- cell control refers to the WiDr cancer cells, without the leaf extract treatment (without the bioactive leaf-extract 

treatment)  
- the numbers (i.e., 25, 50, 100, …., 800) pertains to the fractions of each related organic solvent 
 
Drug resistance factors and drug effects on colorectal cancer management become the driving-inducement 
to perform intensive research and development on renewable natural ingredients as anti-colorectal-cancer 
agents.11 . One of the medicinal plants, Sesuvium portulcastrum diethyl ether extract, showed the highest 
activity with IC50 values of 182.86 ± 4.29 μg/mL for HCT-116 cell lines.20 
  

Fig.-2: Cytotoxic Activity by the Saurauia 
vulcani Leaf Extract against WiDr Cancer Cell, 

depicted by the extract’s IC50 Values 

 Fig.-3: Cytotoxic Activity by the Saurauia 
vulcani Leaf Extract against HCT 116 Cancer 

cell, depicted by the extract’s IC50 values 
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Fig.-5: Visual Microscopic Features of HCT-116 Cancer Cells after the Treatment (Cell Control Versus Various 

Organic Solvents for the Leaf Extract, i.e., n-hexane, ethyl acetate, and methanol) 
Remarks: 
- cell control refers to the HCT-116 cancer cells, without the leaf extract treatment (without the bioactive leaf-extract 

treatment) 
- the numbers (i.e., 25, 50, 100, …., until 800) pertains to the fractions of each related organic solvent 

 
Research on the viability and proliferation of WiDr cells using the MTT method has been carried out using 
a poly-isoprenoid compound, which was contained in mangrove leaves. In another case, the highest 
cytotoxic activity was obtained by using the extract from Nypa fruticans extract plants, with an IC50 value 
at 180.186 μg / mL. In the selection of extracts and cell lines, further used as the follow-up tests, it should 
consider thoroughly the two main criteria: (1) that the extract must be able to inhibit cell proliferation 
without significantly affecting the direct extract’s cytotoxic effects and (2) the IC50 value of the extract must 
be lower than 200 μg/mL. Related to such, it turned out that the extract from Nypa fruticans plants could 
fulfill both criteria, and therefore was selected in the cytotoxic tests. As such in terms of cell proliferation, 
the WiDr cells which were used in the cytotoxic experiment only grew moderately, therefore regarded as a 
negative control.21 
Testing on the anti-cancer activity by Centella asiatica plant’s extracts (using water as extracting aqueous 
solvent) against the human colorectal cancer cell line (HCT116) has been carried out. As such, the cytotoxic 
evaluation was performed using the MTT test method. It turned out that the cytotoxic activity by the plant’s 
aqueous extract depended on the dose of HCT116 cells. Still related, the IC50 values achieved by the 
aqueous plant’s extract were 50 to 200 mg/mL, which indicated that the extract’s effect on colorectal cancer 
cells did efficaciously occur.22 
Research on natural renewable sources, among others so-called Cuscuta reflexa plant extract, revealed that 
the extract exhibited anti-proliferation activity on the HCT-116 cancer cells. Further, results of isolation on 
the Cuscuta reflexa plant extract disclosed that specific chemical compounds were identified, such as 
scoparone (1), p-coumaric acid (2), stigmasta-3,5-diene (3), and 1-O-p-hydroxycinnamoylglucose (4). Still 
related, the compounds 1-3 were strongly indicated to exert cytotoxic activity on the HCT-116 cancer cells 
with moderate intensity.23  
The concentration of the bioactive compounds (e.g., plant extract) as well as of the cells themselves is one 
of the parameters, which can significantly affect the viability of HCT116 cells. In another case, reduced 
exposure to emodin could affect cell viability. The IC50 value of the emodin was 47.50 ± 0.14 μmol /L. 



 
 165-174| Special Issue | 2021 

172 
In-vitro ANTICANCER ACTIVITY OF Saurauia vulcani LEAF EXTRACTS                                                                                 G. Pasaribu et al. 

According to the information about the IC50 values, the apoptotic rate of HCT116 cells was checked after 
48 hours of treatment with the emodin at 20, 40, and 80 µmol/L concentrations.24 
In relevant, Grape Seed Extract (GSE) cytotoxicity was evaluated by the Sulphorhodamine B (SRB) test 
and IC50 value. The IC50 value refers to a measure of the effectiveness of a compound (among others the 
plant extracts) in inhibiting the biological or biochemical functions of living organisms (e.g., cancer cells). 
Still related, human colon cancer HCT116 cells and normal human HOPE epithelial cells were treated with 
a serial dilution of GSE (23.43-3000 μg/mL). Results showed that after 72 hours of the treatment, the GSE 
could reduce the HCT116 cell proliferation (to the IC50 value at 80μg/mL). However, unfortunately, the 
GSE (at low concentration) increased the growth of normal human WANT epithelial cells; and therefore, 
it was strongly presumed that GSE (at higher concentration, with the IC50 value = 2000 μg/mL) could inhibit 
the epithelial cell proliferation.25 The same thing has also been strengthened by research that has been done 
on Italy and Palieri grape seed extract which has a higher anticancer effect than epigallocatechin and 
procyanidins.26 
The other research about the evaluation of the anticancer activity on the suspected cancer cells has been 
carried out by combining simple aromatic benzoate (SAB) and eugenol (EU) compounds against the colon 
cancer cells HCT-116. Further, the cytotoxic testing of SAB and EU on HCT116 and WiDr cells was 
performed using the MTT test method. Still related, the IC50 values of a single compound called TFBA and 
EU consecutively in dealing with the proliferation of HCT116 cells were 0.35 and 22.3 μg/mL, respectively.  
Meanwhile, the IC50 values of TFBA and EU against the WiDr cells were 0.29 and 26.7 μg/mL, 
respectively. Meanwhile, the EU - TFBA compounds combined brought out the lower IC50 values (20.7 
and 20.1 μg/mL) to deal with the proliferation of HCT116 and WiDr cells, respectively. These exciting 
research results show that a simple aromatic compound called TFBA afforded greater cytotoxic activity 
against the proliferation of the HCT116 and WiDr cell lines. Likewise, the EU - TFBA combination also 
showed greater cytotoxic activity on the HCT116 and WiDr cell lines than the other EU-SAB combinations. 
This research hence shows that TFBA compound, as well as EU-TFBA combined compound, exhibited 
significant potency as anticancer agents.27 
Another study research reported the cytotoxic activity of Curcuma longa plant extract against the HCT116 
cancer cell lines using MTT assay. The results showed the IC50 value at 78.46 μg/mL. These occurrences 
suggest that plant extracts afforded significant inhibition on HCT116 cell lines.28 

 
CONCLUSION 

Phytochemical analysis on the extract of Saurauia vulcani plants revealed that it contained specific 
chemical compounds, among others tannins, saponins, flavonoids, and terpenoids. Chemical component 
analysis of ethyl acetate fraction showed the presence of fatty acid groups.  Leaves’ ethyl acetate extract 
exhibited strong cytotoxic activities against the WiDr cancer cells (IC50 value = 97.41 μg/mL), while the 
leaves’ methanol extract and the leaves’ n-hexane extract could also perform cytotoxic activities, but 
moderately to rather weakly (IC50 values = 191.92 μg/mL and IC50 value = 456.19 μg/mL, respectively). 
Conversely, the leaves’ methanol extract, the leaves’ ethyl acetate extract, and the leaves’ n-hexane extract 
so far exerted no cytotoxic activities against the HCT-116 cancer cells (IC50 values = 529.39 μg/mL, IC50 
values = 568.53 μg/mL, and IC50 value = 775.35 μg/mL, respectively). The best extract performance in the 
cytotoxic activities against the WiDr cancer cells was judged by the leaves’ extract using ethyl acetate 
fraction (IC50 value = 97.41 μg/mL), followed by the methanol’s leaf extract as the second best (IC50 value 
= 191.92 μg/mL), as both the IC50 values were less than 200 μg/mL, which was regarded as one of the 
stipulated criteria.  Accordingly, the ethyl acetate extracts and the methanol extracts from Saurauia vulcani 
leaves indicate their prospective potency and valuable efficacy as anti-cancer agents (cytotoxic activities) 
against the WiDr cancer cells.  

ACKNOWLEDGEMENT 
This research was funded by the PUTI Doktor-2020 project at the University of Indonesia. On this occasion, 
the authors wish to convey high appreciation, express sincere gratitude, and feel deeply indebted to the 
PUTI Doktor-2020 project for funding; and providing assistance as well as facilities in performing this 
research. Further appreciations are extended to all the authors and the involved parties for their 
comprehensive cooperation to accomplish this research ultimately. 



 
 165-174| Special Issue | 2021 

173 
In-vitro ANTICANCER ACTIVITY OF Saurauia vulcani LEAF EXTRACTS                                                                                 G. Pasaribu et al. 

 
REFERENCES 

1. G. Pasaribu, E. Budianto, A.H. Cahyana and E. Saepudin, Pharmacognosy Journal, 12, 1(2020), 
https://doi.org/10.5530/pj.2020.12      

2. Rosidah, S.S. Widjaja, D. Pertiwi, Yuandani, N.J.P. Simanjuntak, and D. Satria, Rasayan Journal of 
Chemistry,  14(3), 1441(2021), https://doi.org/10.31788/RJC.2021.1436135 

3.     Rosidah, Yuandani1, S.S. Widjaja, N. Auliafendri, M.F. Lubis, M. Muhammad, and D. Satria, Rasayan 
Journal of Chemistry,  14(2), 1378(2021), https://doi.org/10.31788/RJC.2021.1426075  

4.   R.A. Elrayess and H.N.G. El-Hak, Cancer Studies and Molecular Medicine, 5, 11(2019). 
https://doi.org/10.5530/pj.2020.12 

5. E.E. Aung, A. N. Kristanti, N. S. Aminah, Y. Takaya, R. Ramadhan and H. T. Aung, Rasayan Journal 
of Chemistry,  14(1), 312(2021), https://doi.org/10.31788/RJC.2021.1416106 

6.   J. J. Granados-Romero, A. I. Valderrama-Treviño, E.H. Contreras-Flores, B. Barrera-Mera, M. H. 
Enríquez, K. Uriarte-Ruíz, J.C. Ceballos-Villalva, A.G. Estrada-Mata, C. A. Rodríguez, and G. Arauz-
Peña, International Journal of Research in Medical Sciences, 5, 4667(2017),  https://doi.org/ 
10.18203/2320-6012.ijrms20174914 

7. Y. Z. H-Y. Hashim, C I. R. Gill, C.Latimer, N. Ternan and P.Abbas, Colorectal Cancer - From 
Pathogenesis to Treatment, 377–394 (2016), https://doi.org/10.5772/62868 

8. E.J. Kuipers, W. M. Grady, D. Lieberman, T. Seufferlein, J.J. Sung, P.G. Boelens, C.J. H. van de 
Velde, and T. Watanabe, Nature Reviews Disease Primers, 1, 15065(2016), 
https://doi.org/10.1038/nrdp.2015.65 

9.  M-Y. Kong, L-Y. Li, Y-M. Lou, H-Y. Chi, and J-J. Wu,  Journal of Integrative Medicine, Juli, (2020). 
https://doi.org/ 10.1016/j.joim.2020.07.005 

10. B. Benarba and A. Pandiella, Biomedicine and Pharmacotherapy, 107, Juni (2018), https://doi.org/ 
10.1016/j.biopha.2018.08.006 

11.  J.B., Harborne, Phytochemical Methods A Guide to Modern Techniques of Plant Analysis, Chapman 
and Hall, 733, Third Avenue, New York NY 10017, pp1-36(1987), https://doi.org/10.1007/978-94-
009-5570 

12. X-M. Huang, Z-J. Yang, Q. Xie, Z-K. Zhang, H. Zhang, J-Y. Ma, 
. X.M. Huang, Z.J.Yang, Q. Xie,  Z. 

K. Zhang, H. Zhang, Z. Y. Ma, Biomedicine & Pharmacotherapy, 117, 1(2019), 
https://doi.org/10.1016/j.biopha.2019.109142  

13. C. Lu, W. Wen-Ling, S. Teng-Fei, X. Xin, Y. Xue-Wei, L. Ying, H. Hao-Cai, Y. Shi-Lun, L. Xiao-
Yuan, Z. Zhi-Zhen, Chinese Journal of Natural Medicines, 15, 576(2017), https://doi.org/  
10.1016/S1875-5364(17)30085-7 

14. A. Rejhov, A. Opattov, A. Cumov, D. Slíva and P. Vodi, European Journal of Medicinal Chemistry. 
144, 582(2018), https://doi.org/10.1016/j.ejmech.2017.12.039 

15. X-M. Huang, Z-J. Yang, Q. Xie, Z-K. Zhang, H. Zhang, and J-Y. Ma, Biomedicine & 
Pharmacotherapy, 117, 1(2019), https://doi.org/10.1016/j.biopha.2019.109142 

16. M. Shakibaei, A. Mobasheri, C. Lueders, F. Busch, P. Shayan, and A. Goel, PLoS One, 8, 1(2013), 
https://doi.org/10.1371/journal.pone.0057218 

17. E.E. Aung, A. N. Kristanti, N. S. Aminah, Y. Takaya, R. Ramadhan and H. T. Aung, Rasayan Journal 
of Chemistry, 14(1), 312(2021), https://doi.org/10.31788/RJC.2021.1416106 

18. N. Weerapreeyakul, A. Nonpunya, S. Barusrux, T. Thitimetharoch and B. Sripanidkulchai, Chinese 
Medicine, 7, 1(2012), https://doi.org/10.1186/1749-8546-7-15 

19. R. Bestari, M. Ichwan and Mustofa, Advances in Health Sciences Research, 2nd Public Health 
International Conference (PHICo 2017), 9, 172(2018), https://doi.org/10.2991/phico-17.2018.1 

20. S. Chintalapani, M. S. Swathi, and M. L. Narasu, Journal of Applied Pharmaceutical Science, 9, 
38(2019), https://doi.org/10.7324/JAPS.2019.90205 

21. D.P. Sari, M.Basyuni, P.A.Z. Hasibuan, S. Sumardi, A. Nuryawan, and R. Wati,  Asian Pacific Journal 
of Cancer Prevention, 19, 3393(2018), https://doi.org/10.31557/APJCP.2018.19.12.3393 

22. Tanvi, P. Dogra , N. Ghosh , Chandrashekar VM , and Rajendra S.V., Journal of Pharmaceutical 
Research, 15, 45(2016), https://doi.org/10.18579/jpcrkc/2016/15/2/95410 



 
 165-174| Special Issue | 2021 

174 
In-vitro ANTICANCER ACTIVITY OF Saurauia vulcani LEAF EXTRACTS                                                                                 G. Pasaribu et al. 

23. M. Riaz, A.Bilal, M.S. Ali, I. Fatima, A. Faisal, M.A.Sherkheli and A.Asghar, Natural Product 
Research, 31(5), 583(2016), https://doi.org/10.1080/14786419.2016.1198349 

24. M-J. Xie, Y-H. Ma, L. Miao, Y. Wang, H-Z. Wang, Y-Y. Xing, T. Xi, and Y-Y. Lu, Asian Pacific 
Journal of Cancer Prevention, 15, 5201(2014), https://doi.org/10.7314/APJCP.2014.15.13.5201 

25. N. A. Hussien, N,G. Mohammed, D, I. Mohammed, and A. A. El-Ghor, Advances in Natural and 
Applied Sciences, 7, 206(2013).  

26. S. Dinicola, A. Cucina, A. Pasqualato, F. D’Anselmi, S. Proietti, E. Lisi, G. Pasqua, D. Antonacci and 
M. Bizzarri, International Journal of Molecular ScienceS, 13(1), 651(2012), 
https://doi.org/10.3390/ijms13010651 

27. Fadilah, R. Andrajati, A. Yanuar and A. Arsianti, Journal of Pharmaucetical Sciences and Research, 
9, 637(2017).  

28. Madhuri B. S., Dinesh Bhaskar, Balasubramanian Sathyamurthy, Indo American Journal of 
Pharmaceutical Sciences, 4(9), 3015(2017), https://doi.org//10.5281/zenodo.894496 

[RJC-6449/2021] 
 
 


