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Apigenin, an Anticancer Isolated from Macaranga gigantifolia Leaves 
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ABSTRACT

Apigenin,  a  flavonoid  compound  has  been  isolated  from  the  ethyl  acetate  fraction  of  methanol  extract  of
Macaranga gigantifolia leaves. Isolation and purification of apigenin conducted using column and centrifugal chro-
matography and chemical structure characterized based on spectroscopic data. In vitro anticancer activity test
against murine leukimia P-388 cell line showed potential activity as anticancer with IC50 14.13 µg/mL.
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Macaranga gigantifolia Merr.  (Euphorbiaceae),  lo-
cally  known  as  mahang-mahangan,  is  one  of  the
Macaranga genus  from  total  of  280  over  than  50
species  worldwide  [1].  Macaranga species  has  long
been used traditional medicine system such as  M. gi-
gantea and  M. triloba used to treat fungal infections
and  leaf  decoction,  stomachaches  [2].  Otherwise,
Macaranga hypoleuca can be used as febrifuge, expec-
torant and antispasmodic and also has potential as an
antioxidant,  anti-bacterial  [2],  and  anti-diabetic  [3].
There  are  only  two  compounds  (scopoletin  and
macarangin) have been isolated from M. gigantifolia so
far [4-5]. A phytochemical review indicates the genus
Macaranga to be a rich source of flavonoids [6]. This
paper purpose is to describe the isolation and structure
elucidation of apigenin compound from ethyl acetate
fraction of  M. gigantifolia leaves, and its cytotoxic ac-
tivitiy against Murine leukemia P-388 cell lines.

General
1H and 13C-NMR spectra  were  recorded  with  a

JEOL JNM-ECA 500 spectrometer instrument. LC-MS
was measured with Mariner Biospectrometry-Finnigan
instrument.  Column chromatography method carried
out with silica gel (200-300 mesh, Kieselgel 60, Merck)
for isolation and silica gel 60 F254 (Merck) for TLC

with  10% H2SO4 in  ethanol  as  compound detection
reagent.

Plant material
Macaranga  gigantifolia leaves  collected  from

Mekongga Forest, Kolaka District, Southeast Sulawesi,
Indonesia in March 2012, and determined at Herbar-
ium Bogoriense, Research Center for Biology, Indone-
sian Institute of Sciences, Bogor, Indonesia.

Extraction and isolation
About  80  grams  MeOH  extract  was  partitioned

with n-hexane and ethyl acetate (EtOAc), successively.
The  EtOAc  fraction  (17.4  g)  subjected  to  silica  gel
chromatography column and eluted successively with
n-hexane : EtOAc as mobile phase. 14 fractions (F1-F5)
obtained and characterized with TLC. The compound
spots  detected  using UV-Vis  lamp and sprayed with
10% H2SO4 in ethanol. Compound A obtained from
purification of  fraction 12 (F12)  using  chromatotron
(centrifugal  chromatography) with n-hexane :  EtOAc
as mobile phase.   

Cytotoxic activity
Cytotoxic activities assay conducted using MTT as-

say method [7-9].  Approximately 3  × 104 of murine
leukemia  P-388  cells  were  plated  in  96-well  culture
dishes. Incubated at 37°C for 24 h. Various concentra-
tion of sample in DMSO were added after incubation.
Six desirable sample concentrations were prepared us-
ing PBS (phosphoric buffer solution, pH = 7.30-7.65),
except control. After 48 h incubation, assay stopped by
[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl  tetrazolium
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bromide], incubation continue for next 4h before the
addition of MTT-stop solution containing sodium do-
decyl  sulphate  (SDS).  The  incubation  continued  for
next  24h.  Optical  density  measured  with  microplate
reader  at  550  nm.  IC50  obtained  from  the  plotted
graph between percentage live cells compared to con-
trol against various concentration of the sample tested
(µM).

Dried  M.  gigantifolia leaves  extracted  with
methanol, further partitioned successively with n-hex-
ane and EtOAc. EtOAc fraction was chromatoraphed
over silica gel column chromatography, eluted with a
gradient  solvent  system of  n-hexane :  EtOAc to ob-
tained 14  fractions  (F1-F14).  Compound A obtained
from further  purification  of  fraction  12  (F12)  using
chromatotron  (centrifugal  chromatography)  with  n-
hexane : EtOAc as mobile phase. 

Compound A: yellow powder, NMR (JEOL JNM-
ECA 500)  δH (500 MHz, in DMSO-d6): 6.75 (s, 1H,
H-3), 6.15 (d, 1H, J= 1,95 Hz, H-5), 6.44 (d, 1H, J=
1,95 Hz,  H-8),  7.91 (d,  2H, J= 9,05 Hz,  H-2’/H-6’),
6.90 (d, 2H, J= 9,05 Hz, H-3’/H-5’), 12.94 (-OH). 13C-
NMR (DMSO, 125 MHz)  δ 163.71 (C-2), 102.81 (C-
3), 181.73 (C-4), 161.25 (C-5), 98.96 (C-6), 164.57 (C-
7),  94.06  (C-8),  157.37  (C-9),  103.56  (C-10),  121.17
(C-1’),  128.51 (C-2’/C-6’),  116.01 (C-3’/C-5’),  161.46
(C-4’). ESI-MS (m/z) 271.2195 [M+H].

The 1H-NMR spectrum of compound A (Table 1),
showed six aromatic protons at  δH 7.91 (2H, d, J=9.05
Hz) and 6.90 (2H, d, J=9.05 Hz) indicated the presence
of AA’XX’ ring system in B ring. In addition, two dou-
blet  signals  at  δH  6.15 (1H, d,  J= 1,95 Hz) and 6.44
(1H, d, J= 1,95 Hz) showed the meta position correla-
tion each other. This is mean that two proton signals
are in the same ring system (ring A). The 13C NMR
spectrum  of  compound  A  showed  15  carbon  reso-
nances (Table 1) including a downfield carbonyl signal
at δc 81.73 ppm (C-4). Five oxyaryl carbons can be ob-
served  at  157.37;  161.25;  161.46;  163.71  and  164.57,
two quaternary sp2 carbons at δC 103.56 , 121.17, and
seven methine  sp2 carbons at δC 94.06, 98.96, 128.51
(2C), 116.01 (2C).

The HMQC (1J(C-H))  and HMBC (2J(C-H)
 or  3J(C-H))

correlations of compound A illustrated in Figure 1. The
HMBC correlation between δH 6.15 with δC 161.25,
164.57,  103.56  and  94.06  together  with  correlations
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RESULTS AND DISCUSSION
Figure 1. HMQC- and HMBC-NMR correlation of compound

A and chemical structure of Apigenin

Table 1. 1H- and 13C-NMR data of compound A and Apigenin 

No.
Reference (Nawal & Atta, 2013) Compound A

δH (mult., J Hz) δC δH (mult., J Hz) δC

1  -  -
2  164.19  163.71
3 6.47 (s, 1H) 103.30 6.75 (s, 1H) 102.81 
4  182.21  181.73 
5  161.95  161.25 
6 6.21 (d, 1H, J= 2.5 Hz) 99.89 6.15 (d, 1H, J= 1,95 Hz) 98.96 
7  163.31  164.57 
8 6.77 (d, 1H, J= 2.5 Hz) 94.55 6.44 (d, 1H, J= 1,95 Hz) 94.06 
9  157.86  157.37 
10  105.83  103.56 
1’  121.63  121.17 

2’ & 6’ 7.93 (d, 2H, J= 8 Hz) 128.98 7.91 (d, 2H, J= 9,05 Hz) 128.51 
3’ & 5’ 6.92 (d, 2H, J= 8 Hz) 116.51 6,90 (d, 2H, J= 9,05 Hz) 116.01 

4’  161.79  161.46 
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showed  by  proton δH 6.44  with  carbons  at  δC 157.37,
103.56, 164.57 and 98.96 confirmed the location of δH

6.15 and 6.44 at H-8 and H-6 of the A-ring, respec-
tively. Another set of HMBC correlations between δH

6.90 with quaternary sp2
 carbon at δC 121.17 and δH

7.91 with quaternary sp2
 carbon at δC 161.46 confirmed

the presence  of  AA’XX’ ring  system in B ring.  The
olefinic proton at δH 6.75 gave 3J HMBC correlation to
δC 103.56 and 121.17 indicated that compound A is
flavones group.  The LC-MS spectra (Figure 2) showed
a molecular ion [M+H]+ 271.2195 or [M+] 270.2195 in-
dicates the molecular weight of the compound corre-
sponds to the molecular weight of apigenin and also
corresponds to molecular formula C15H10O5 [10].

Compound  A  was  evaluated  for  its  cytotoxicity
against the P-388 murine leukemia cells with IC50 14.13
μg/mL.  This result suggested that phenolic group on
apigenin may be an important structural feature for cy-
totoxic activity. 

Figure 2. MS spectra of compound A

Isolation and purification of ethyl acetate fraction
12  (F-12)  obtained  from  fractionated  of  methanolic
extract  of  M.  gigantifolia  leaves  done  using  column
chromatography,  centrifugal chromatography, and re-
crystallization using different system solvent has been
done.  Based  on  spectroscopic  data  concluded  that
compound  A  is  apigenin,  which  have  moderate
cytotoxicity activity against Murine leukemia P-388 cell
lines  IC50 14.13 μg/mL.
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