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Zamioculcas zamiifolia is an ornamental plant that had been used
pharmacologycally as a traditional medicine plant. The aims of this
research were to investigate the phytochemistry of n-hexane,
chloroform and methanol extracts from the roots of Z. zamiifolia and
to evaluate their biological activities as antioxidant and cytotoxic. All
extracts were screened phytochemically using specific reagents and
TLC technique to reveal the major component of each extract. The
chloroform was obtained as the highest quantity of extract which
gave positive test for steroids and flavonoids. All extracts were tested
for their antioxidant activity using DPPH method and for their
cytotoxic activity against two types of human cancer cell lines, HepG2
and T47D, and normal African green monkey kidney ephitelial cell
lines, Vero. The methanol and chloroform extract exhibited
antioxidant activity with  AA50 values of 180.0 and 431.5 µg/mL,
respectively. Chloroform and methanol extracts showed potencial and
moderate cytotoxicity towards T47D cell line with IC50 433.1 and
461.1µg/mL, respectively. None of the extracts was toxic against
HepG2 and Vero cell lines.

© 2018 IJoPAC. All rights reserved

1. Introduction

Zamioculcas zamiifolia is widely known by Indonesian as ornamental plants, with local name
Dolar plants. Z. zamiifolia plant is an Araceae family, that is known for its toxicity [1],[2]. With
regard to their close relationship, Z, zamiifolia were assumed to be toxic as well. Literature study
showed that the leaves of Z. zamiifolia are able to absorb the volatile organic compounds, such as
benzene, toluene, ethylbenzene, and xylene from air [3],[4]. These facts concern people who utilize
this plant as an ornamental plant.

This plant has been utilized externally as traditional medicine by some local people from
other parts of the globe.  Malawian people use the leaves of Z. zamiifolia as earache on children,
meanwhile the roots are used for treating gastric problems by Sukuma people in Tanzania.
Previously, the research group of Le Moullec (2015) reported that the leaf extract of Z.zamiifolia
did not show cytotoxicity against Artemia salina, using brine shrimp lethality (BSL) method [5].
This latest result dissmissed the assumption of the toxicity of Z.zamiifolia leaves. Moreover, Le
Moullec. (2015) obtained secondary metabolites from the leaves extract of Z. zamiifolia,
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including phenolic acids, phenylpropanoids, and flavonoids. Nevertheless, no phytochemical
studies yet exist hitherto to reveal the secondary metabolite contents from the roots of Z.
zamiifolia as well as their toxicity.

This paper describes the phytochemical study of n-hexane, chloroform, and methanol
extracts of Z. zamiifolia roots. All extracts had been evaluated for their antioxidant activity using
DPPH method and their cytotoxicity against two types of human cancer lines, HepG2 and T47D,
and normal African green monkey kidney ephitelial Vero normal cell line using MTT method.

2. Material and Methods
2.1. General experiment

A Spectrophotometer Ultra Violet (UV) dual beam was used to measure the concentration of
anti-oxidative extracts using DPPH method. Thin Layer Chromatography (TLC) aluminium plate
coated with silica gel 60 F254 (Merck Millipore, USA) was used as a tool to monitor extraction
process and to identify the type of secondary metabolites.  The chromatograms were detected using
CeSO4 as spray reagent and under UV at wavelength 254 nm. Evaporating process was carried out
using rotary vacuum evaporator (Buchi, Germany). All solvents used were distilled before
extractions.

2.2. Plant material
The roots of Zamioculcas zamiifolia were collected on May, 2017, in Pontianak. The plant

voucher was recorded and stored at chemistry laboratory, FKIP, UNTAN, Pontianak.

2.3. Experimental procedures
2.3.1. Extractions

The roots of Z. zamiifolia were air dried and powdered. The powdered root of Z. zamiifolia was
weighed, extracted with n-hexane for 3x24 h, and filtered to obtain a n-hexane extract. Residu was
macerated  further using chloroform for 3x24 h and filtered to give a chloroform extract. Its residu
was macerated with methanol for 3x24 h and filtered to obtain a methanol extract. Each extract was
concentrated using rotary vacuum evaporator to give n-hexane (1.8 g), chloroform (3.6 g), and
methanol extracts (0.7 g)..

2.3.2. Phytochemical analyses
Phytochemical analyses were conducted to each extract using specific reagents, including

Liebermann-Burschad, Salwkosky, Shinoda, Mayer, and FeCl3 5%. Spray reagent CeSO4 1,5%
followed by heating was used to detect spots on TLC [6].

2.3.3. Antioxidant test
The antioxidant activity test was performed toward n-hexane, chloroform and methanol

extracts, using qualitative and quantitative 2,2-diphenyl-1-picrylhydrazyl (DPPH) method. The
dibutylhydroxytoluene (BHT) was used as positive control. The DPPH method in this research was
modified from the anti-oxidant protocol of Henrique H. Moresco (2011).  1 mg DPPH was dissolved
into 50 mL methanol to give concentration of 20 µg/mL then stored in dark room [6],[7],[8].
a. Qualitative Antioxidant test

1 mg of each extract and a positive control were dissolved in soluble solvent and applied on TLC
plate. Those spots were sprayed with the DPPH solution and immediately stored in dark room. After
30 minutes, the TLC plate was observed for white spots indicating for anti-oxidant activity.
b. Quantitative Antioxidant test

10 mL stock solution of each extract was prepared in methanol, meanwhile 50 mL stock
solution dibutylhydroxytoluene (BHT) as a positive control was prepared with concentration 0.5
mg/mL. 1 mL of each extract (in concentration 5 – 200 µg/mL) was added by 2 mL DPPH in
methanol (0.004 %). The mixtures were homogenized and stored in dark room for 30 minutes at
room temperature. The absorbance of each sample was measured using spectrophotometer UV dual
beam at wavelength 517 nm and then converted to antioxidant activity (%) using formula as follows:
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AA% =
[ ]× 100%

2 mL methanol was used as a blank solution (Abs blank). The mixture of 2 mL DPPH (0.004 %)
and 1 mL methanol was used as a control solution (Abs control). The anti-oxidant activity was
expressed in concentration needed for reducing 50% DPPH absorbance (AA50). The AA50 value was
determined through linier regression between the percentages of DPPH absorbance reduction as a
function of sample concentration. This experiment was performed tripled and the same protocol was
performed toward the positive control (BHT) [6],[7].

2.3.4. Cytotoxicity test
Human cancer cell lines of HepG2, T47D, and normal cell lines of Vero were  provided by

Parasitology Laboratory, Faculty of Medicine, Gadjah Mada University. In vitro cytotocity test  was
conducted toward these lines using modified MTT method [8]. 100 µL cell suspension (1 x 104
cell/mL) was placed into micro plate 96-well. After 24 h incubation,  each extract with concentration
31.25, 62.5, 125, 250, and 500 ppm was added to the cells and incubated for 24 h. 110 µL MTT
reagent (5mg/ml) in PBS was added into each well and incubated for another 4 h at CO2 incubator.
Each well was added 100 µL  SDS 10% in HCl 0,01 N to dissolve purple formazan. Cell absorbance
was measured using ELISA reader at wavelength 595 nm. Cell viability was calculated as the
percentage of cytotoxicity using equation as follows:

% Cytotoxicity = ( )( ) × 100%
Furthermore, the selectivity of each extract to the cell lines tested was determined as Selectivity

Index (SI), which is a ratio of the cytotoxicity in Vero normal cell line (IC50 normal cell) to HepG2 or
T47D cancer cell line (IC50 cancer cell). When the extract has SI value higher than 3, it will be
considered to have high selectivity [10].

3. Results and Discussion

The dried root of Z. zamiifolia (209.5 g) was extracted for 3x24 h using n-hexane, chloroform,
and methanol, respectively and followed by evaporating using rotary vacuum evaporator to give n-
hexane (1.8 g), chloroform (3.6 g), and methanol (0.7 g) extracts. These results showed that the
highest content of secondary metabolites was in chloroform extract, assuming that the secondary
metabolites contained in the root extract of Z.zamiifolia were mostly semi polar compounds (Table
1).

Table 1. Rendement results for n-hexane, chloroform, and methanol extracts
Extract Weight

(gram)
Rendement (%) a

n-hexane 1.80 0.87
chloroform 3.58 1.74
methanol 0.65 0.32

aInitial weight of Zamioculcas zamiifolia roots = 209.5 gram

Phytochemical screening towards each extract were carried out using specific reagents and spray
reagent CeSO4 1,5% on TLC. Based on phytochemical analysis, n-hexane extract showed the
presence of steroids and triterpenoids.  Positive results were also showed by chloroform extract
toward Salkowsky and Shinoda reagents, indicating the presence of steroids and flavonoids. Further,
the methanol extract gave positive results for triterpenoids, polyphenolics, and flavonoids. It seems
that polyphenolics and flavonoids are the main compounds in semipolar and polar extracts.
Previously, some flavonoids and polyphenolics were isolated from the extract of Z. zamiifolia
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leaves[5]. Thus, the similar compounds might be found from the roots of Z. zamiifolia. Meanwhile, the
existence of alkaloid was not detected in in Z. zamiifolia roots.  Phytochemical screening results using
specific reagents were showed in Table 2.

Table 2. Phytochemical screening result for n-hexane, chloroform, and methanol extracts using
specific reagents

Specific Reagent n-hexane
extract

Chloroform
extract

Methanol
extract

Liebermann Burchard + - +
Salwskosky + + -
Shinoda - ++ ++
FeCl3 - - ++
Mayer - - -
Dragendorff - - -

Free radical-scavenging capacity (antioxidant activity) for each extract was evaluated using the
DPPH method qualitatively and quantitatively. Qualitative TLC-DPPH test result for chloroform and
methanol extracts showed that both extracts gave potential antioxidant activity in comparison to
the positive control, ascorbic acid. Therefore, both extracts were evaluated further for antioxidant
activity (AA50) using quantitative DPPH method.  The result showed that chloroform and methanol
extracts gave AA50 values of 431.5 and 180.1 ppm, respectively (Table 3), indicating that methanol
extract was more active than chloroform extract. The polyphenolic and flavonoid compounds
contained in methanol extract might be the responsible for the activity. This type of compounds has
been reported to have antioxidant activity [3],[7].

Table 3. Antioxidant activity and cytotoxicity for n-hexane, chloroform, and methanol extracts

Extract Anti-oxidant
activity AA50 (ppm)

Cytotoxicity (IC50) Selectivity
Index (SI)

HepG2
(µg/mL)

T47D
(µg/mL)

Vero
(µg/mL)

HepG2 T47D

n-hexane dn* dn* dn* dn* - -
chloroform 431.5 3801.89 562.34 4677.35 1.22 8.32
methanol 180.1 2818.38 645.65 1047.13 0.37 1.62

*dn = did not measure

The cytotoxicity test using the MTT assay was performed for chloroform and methanol extract
of Z. zamiifolia roots against human cancer cell lines, HepG2 and T47D, and normal cell lines, Vero.
As both extracts showed previously as anti-oxidant activity, it might involve the cytotoxicity of the
extracts. The cytotoxicity test was not conducted for n-hexane extract, due to the solubility matter.
Human cancer cell line HepG2 is cancer cells often used to predict the hepatotoxicity of material or
compound. Hepatocarcinoma or heart cancer was found to be the sixth cancer disease case recently
[11]. Human cancer cell line T47D is one of breast cancer cell types frequently used for testing cell [12].
According to Table 3 and Figure 1, chloroform and methanol extracts showed potencial and
moderate cytotoxicity against T47D with 433.1 and 461.1 ppm, respectively 10]. However, none of
the extracts gave cytotoxicity against HepG2 and Vero cell lines. Thus, the above data indicated that
the chloroform and methanol extracts of Z. zamiifolia roots were not deleterious toward
hepatocellular carcinoma (Hep G2) and Vero normal cell lines. The SI values for each extract toward
each cancer cell line were less than three, except for chloroform extract toward T47D cell line (Table
3). Previous study, the leaf extract of Z. zamiifolia and its isolated compounds were not toxic against
brine shrimp Artemia salina [5]. Based on these results, it can be suggested that Z. zamiifolia is safe to
be utilized as an ornamental plant.
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Figure 1. The curve of log concentration and viability of cell for methanol (a) and chloroform (b)
extracts in HepG2, T47D, and Vero cell lines

4. Conclusion

The roots of Z. zamiifolia contained steroid, triterpenoid, flavonoid and polyphenolic. The
highest content of extract was chloroform, in which flavonoids and steroids were detected. Based on
the antioxidant and cytotoxicity results, the root extract of Z. zamiifolia is potential as a source of
antioxidant, antihepatocarcinoma and does not show toxic to human normal cell. Further, the
isolation of secondary metabolites from the chloroform extract of Z. Zamiifolia roots is under
progress.
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