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Abstract
AbstractThis research aims to isolate and phytochemically test of the toxic isolate from ethanol extract of the sponge Hyrtios
erecta taken from the waters of Pari Island beach, Thousand Islands (Jakarta). Extraction of the sponges was carried out by
70% ethanol at room temperature. Partition and purification of the compounds were done by column chromatography with the
stationary phase of silica gel and the mobile phase of n-hexane-chloroform (2:8). Toxicity screening test was done based on
Bhrine Shrimp Lethality Test (BSLT). The compounds of the active isolate were performed by phytochemical test. Based on the
results, it was found that the toxic isolate of Hyrtios erecta sponges has anticancer activity with 1C50 of 30,497 ppm. The

anticancer isolate contained alkaloid, steroid, and polyphenol compounds

Keywords: phytochemical test, anticancer, Hyrtios erecta

l. INTRODUCTION

Recently, cancer is one of the leading causes of
death in developing countries. In the United States and
some other developed countries, cancer is currently
responsible for around 25% of all deaths. Within a year,
about 0.5% of the death population was diagnosed cancer
[10]. WHO also stated that a third to half of cancers can be
prevented. Another third can be cured if found and treated
at an early stage / early stage, but the rest can only be
alleviated his suffering.

Despite intensive efforts cancer treatment has been
carried out, but no one has found a drug that can overcome
the disease satisfactorily. This is due to the low selectivity
of drugs used [22]. A wide variety of compounds have been
developed against cancer which includes compounds
alkylating, antimetabolite, radiomimetik drugs, hormones,
and antagonist compounds [4], [2], [9], [12], but none of
these types of compounds produce a satisfactory effect and
no adverse side effects [7], [8]. Chemotherapy is one of the
main treatment of cancer, but the toxicity and side effects
are very large. Therefore we need an alternative traditional
medicine using local materials cheaper, easily available,
and also without leaving any side effects for patients. That
is what led to the current began much research on the
anticancer drug ingredients derived from nature. Search
anticancer active ingredients from nature is not only derived
from terrestrial organisms but has expanded to marine
organisms.

Indonesian marine biodiversity  provide
opportunities to explore marine life to the search of new
bioactive compounds, one of which is a sponge. The sponge
is one of the organisms of coral reef that have the potential
bioactivity. Bioactive compounds produced by sponges are
a source of new compounds that have pharmacological
activity that can be used as a drug because it has toxic
properties to kill cancer cells [1]. Various studies have been
conducted to identify the biological activity possessed by
the sponge of the type Hyrtios erecta (H. erecta). Pettit
mentioned that H. erecta contained some active
compounds, such as spongistatin which are anticancer
compounds, 15-oxopupeheonol as inhibiting cancerous
cells and malaria, sesterpen 1that inhibit cell leukemia, and
dipupehedion as an inhibitor of cancer cells [16].

One method used to conduct pre screening of the
active anticancer compound is a cytotoxicity assay against
the larvae of Artemia salina Leach or Brine Shrimp
Lethality Test (BSLT) [19], [20]. The high toxicity of the
test compound is highly correlated with the activity of
anticancer compounds [14], [15]. A material that has a
lethal concentration of 50% (LCso) is lower than 1000 ppm,
the material has potential as an anticancer agent [18], [21].

1. METHODS AND PROCEDURE

E. Materials

Sponges H. erecta was taken from the waters of
Pari Island, Thousand Islands, Jakarta, on August 1, 2016
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(reproduced the sample). The sample was cleaned of
impurities with tap water until clean, then it dried at room
temperature for several days. After drying, subsequently it
ground to the degree of fineness of 100 mesh.

F. Extraction of Metabolites

A total of 500 grams of powder samples was
extracted with 70% ethanol until submerged and left to
stand for 24 hours, then filtered. The filtrate was collected
and the waste was added again the same solvent until
submerged. This work was repeated 3-4 times until all the
estimated extractable compounds. The filtrate collected was
evaporated with a rotary vacuum evaporator until all the
solvent evaporates, thus obtained crude extract.

G. Separation and Purification of Metabolites

The crude extract was dissolved in 250 mL of
ethanol-water (3:7) until all dissolved, then ethanol was
evaporated. Water extract was then partitioned with n-
hexane (3 x 100 mL). n-hexane layers were separated and
the water layer was re partitioned with chloroform (3 x 100
mL) and then separated in order to obtain n-hexane extract
(EH), chloroform extract (EK) and extract water (EW). The
third extract was evaporated until solvent runs out. The
toxicity test of the three extracts was conducted. The most
toxic extracts are then separated. As much as 2 grams of
the most toxic extract was separated using silica gel
column chromatography (100 grams) with the best eluent
from separation by thin layer chromatography (TLC). The
eluate was accommodated each 5 mL in particular bottle to
approximately all components out of the column. The stain
patterns of all eluates were evaluated on TLC. The eluates
with the same stain patterns were combined in order to
obtain several fractions. All fractions obtained were tested
the toxicity against the larvae of A. salina. The most toxic
fraction was subsequently tested anticancer activity against
HelLa cells and the compounds in the active isolate were
identified.

H. Toxicity Test

Toxicity test using bio-indicator of A.salina larvae
followed the method of Meyer [14]. Media for A. salina
larvae hatch was made by filtering sea water. The sea water
was put into the aquarium divided into two parts, one part
was made of dark covered with black paper and the other
part was left open. A. salina eggs laid moderation on the
part of dark and left to stand for 2 x 24 hours so that the
eggs hatch into larvae that was ready for testing.

Weighing 20 mg of substance to be tested was
dissolved in 2 mL of n-hexane. From this solution was
taken 500; 50; and 5 uL, then each inserted into a test tube
and the solvent evaporated. Into each test tube added 1 mL
of seawater, 50 pL of dimethylsulfoxide, 10 larvae. Then
the sea water was add to get volume of 5 mL, in order to
obtain the concentration of the extract on each tube: 1000;
100; and 10 ppm. Extract with concentration of 0 ppm
(without the addition of extract)was made as a control. Each
test tube was covered with aluminum foil and hollowed out
a bit and then left at room temperature. After 24 hours, the

observation on larval mortality was carried out. The number
of dead larvae were recorded, then count of LCsy.

. Anticancer Test

Anticancer test using HelLa cells. Cervical cancer
cells (HeLa) were cultured in RPMI 1640 medium,
calculated the initial number of cells under a microscope.
Then the cells were harvested by adding trypsin.
Furthermore, the cells were centrifuged to form two layers
(sediment and supernatant). The supernatant was discarded
and the sediment was formed pellets and added 1 mL
complete media, then counted the number of cells using a
hemocytometer. Once sufficient cells, the cells were grown
in 96 wells of microwell plate. Each of the wells contained
2x10* cells in 100 pL. Cells were incubated for 1-2 hours so
that the cells attached. After that, the extracts were added of
various concentrations (1000; 500; 250; 125; 62.5; 31.25;
15.62; 7.81; 3.91; 1.95; 0.97; 0.48; 0.24; 0.12; and 0.06
pg/mL) in each well of 100 pL. So the total of each well
contained 200 pL. The cells were incubated in the incubator
for 24 hours at 37 °C. After 24 hours, they were seen under
a microscope, added MTT (3- (4,5-dimetiltiazol-2-yl) -2,5-
difeniltetrazolium bromide) (5pug / 1mL) at each well, then
incubated for 4 hours. The next stop solution of SDS
(sodium dodecyl sulphate) 10% in 0.01 N HCI was added to
each well and incubated again one night. The absorbance
was read using an ELISA reader at a wavelength of 550 nm.

J.  Phytochemicals Test

The active anticancer Isolates were analyzed the
group chemical compounds including: testing of alkaloid,;
flavonoids, triterpenoids/steroids,  polyphenols, and
saponins.

M. ResuLTS AND DISCUSSION

A. Extraction of Metabolites

Extraction of 500 grams of sponge Hyrtios erecta
powder using 70% ethanol was produced 21.70 grams of
brown ethanol extract. According to Sadek, ethanol has
polarity index of 5.2 and has a 100% solubility in water will
dissolve the compounds that are polar to non-polar.
Furthermore, ethanol extract was partitioned into three
solvents having different polarities [17].

B. Separation and Purification of Metabolites

All condensed ethanol extract was diluted with
ethanol-water mixture (3:7) as much as 250 mL until all
dissolved, then ethanol was evaporated until the remaining
extract in water. This water extract was partitioned
successively with n-hexane and chloroform, then were
subsequently evaporated the solvent, it produced 6.29 g of
n-hexane extract; 3.28 grams of chloroform extract, and
8.13 grams of water extract. The toxicity tests of The
extracts towards larvae of A. salina was conducted, the
result was shown in Table 1.
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Table 1. Results of toxicity test of extracts from
partition results

Extracts LCs (ppm)
n-heksane 316.22
Chloroform 501.18
Water 446.68

Based on the data in Table 1 above showed that
the n-hexane extract was the most toxic with LCsy values of
316.22 ppm. Then n-hexane extract ws separated and
purified. The separation of the components in the n-hexane
extract used column chromatography with a stationary
phase of silica gel 60 (70-230 mesh ASTM) and a mobile
phase mixture of n-hexane - chloroform (2:8). Eluat was
accommodated each 5 mL. In this process produced 168
bottles of eluates.The stain patterns of all eluates were
evaluated with thin layer chromatography. Based on the
pattern of the stain, it was obtained three fractions (Fa, Fg,
and F¢) as shown in Table 2.

Table 2. Column chromatography results oh n-hexane
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Table 4. Data of absorbance of isolates toxic (Fg)

Sampel Repetition Average Inhibition
(ppm) oDl OD2 OD3 (%)
100 0.045 0.052  0.049 0.048 75.75
50 0.062 0.056 0.03 0.049 75.25
25 0.071 0.056 0.04 0.056 7171
125 0.075 0.063 0.07 0.069 65.15
6.25 0.098 0.083 0.09 0.090 54.54
3.125 0.102 0.100 0.100 0.100 49.49
1.56 0.125 0.115 0.117 0.119 39.89
0.78 0.166 0.158 0.167 0.163 17.67
0.39 0.182 0.178 0.175 0.178 10.10
0.195 0.185 0.187 0.185 0.186 6.06
Cell control 0.195 0.197 0.202 0.198 0.00

fraction
Fractions Number of bottle
Fa 1-55
Fs 56-123
Fc 124-186

Furthermore, the three fractions were tested
toxicity resulting toxicity data as shown in Table 3 below.

Table 3. Toxicity test result of the fractions

Fractions LCs (ppm)
Fa 794.32
Fs 50.11
Fc 630.95

Based on the results of the toxicity tests above
showed that fraction B (Fg) was the most toxic with LCs, of
50.11 ppm. If we compare to the toxicity of n-hexane
extract, the Fg was higher toxicity. This indicated that the
toxic compounds were more concentrated on Fg and the
compounds were antagonists (the purer was the more
toxic).

C. Anticancer Test

Anticancer activity against HelLa cells was
determined by MTT method. The principle of the MTT test
was the mechanism yellow discoloration of tetrazolium salt
(3-(4,5-dimethyltiazol-2-yl)-2,5-
dipheyiltetrazoliumbromide) which reduced to a crystal
purple formazan in the mitochondria of living cells. MTT
was absorbed into living cells and broken through the
reduction reaction by reductase enzymes in the
mitochondrial respiratory chain into formazan dissolved in
10% of purple SDS [6].

The absorbance of formazan formed was measured
with a microplate reader at a wavelength of 595 nm with
triplo treatment. The stronger the purple color intensity,
absorbance will be higher, this suggested that the more
MTT absorbed into living cells and broken through the
reduction reaction by reductase enzymes in the
mitochondrial respiratory chain, thus formazan formed was
also growing. Data obtained from the MTT cytotoxicity
assay was a value of absorbance or optical density (OD),
then the average OD values were converted to% inhibition.
The observation of absorbance and calculation of %
inhibition of HelLa cells after being given a toxic isolates
(Fg) the sponge H. erecta was presented in Table 4.

Based on the data on table 5, it can be made the
correlation between the concentration of the sample and %
inhibition to calculate 1C50%. The correlation data of
sample concentration against % inhibition can be seen in
Table 5.

Table 5. Data of correlation between concentration and

the inhibition
Concentration, x (ppm) Inhibition, y (%)

100 75.75
50 75.25
25 71.71
125 65.15
6.25 54.54
3.125 49.49
1.56 39.89
0.78 17.67
0.39 10.10
0.195 6.06

0 0.00
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Based on the data above, it can be created regression
line models: y = ax + b, in order to obtain the regression
line equation: y = 0,624x +30.97 (R2 = 0.443). The graph
of concentration versus % inhibition for determination of
IC50 values was discribed in Figure 1.
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Figure  Graphs the correlation between concentration
1. versus % inhibition

IC50 can be calculated through the regression
equation: 50 = 0.624x + 30.97; where x = 30.497. So the
IC50 of toxic isolate isolated from ethanol extract of H.
erecta was 30.497 ppm. Anticancer activity of 30.497 ppm
was categorized into moderate activity [3], [11]. When it
was compared to the IC50 of ethanol extract of H. erecta of
26.35 ppm [5], [13], it showed a decline anticancer activity
against HelLa cells after purified. This proved the
phenomenon that compounds that have biological activity
derived from biological materias were generally synergisti.

D. Phytochemicals Test
The active anticancer isolates above (Fg) were
tested phytochemically to determine the compound.
Phytochemical test results was presented in Table 6.

Table 6. Results of Phytochemical Test of Isolates
(Fe)
Group of compounds Reagents Changes of Conclusion
colour
Alkaloids Dragendrof ~ Red Positive
precipitate alkaloids
Flavonoids NaOH 10%  No changes Negative
H,S0450%  No changes Negative
Triterpenoids/Steroids ~ Lieberman-  Green Positive
Burchard Steroids
Polyphenols FeCl; 1% Black Positive
Polyphenols
Saponin Fom No changes Negative

test/Froth
+HCI 2%

(AVA CONCLUSION

Based on the above results it can be concluded :
1.Isolate Toxic obtained from the ethanol extract of H.
erecta from the waters of Pari Island, Thousand Islands,

Jakarta has anticancer activity against HelLa cells with
IC50 of 30.497 ppm.

2. The phytochemical test results showed that the anticancer
isolate was positive containing alkaloids, steroids, and
polyphenols.
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