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Abstract— An investigation of the chemical constituents into the stem bark of Ficus platyphylla (Moraceae) has resulted in 
the isolation of hordenine, epicatechin, lupeol, lupeol acetate and α-amyrin acetate. Their structures were determined using 
spectroscopic data as well as comparison with literature data. The antibacterial assay has been tested against Gram positive 
and Gram negative bacteria, while the tyrosinase inhibition assay was examined using L-Dopa as a substrate of mushroom 
tyrosinase enzyme. Hordenine, epicatechin, lupeol, lupeol acetate and  α-amyrin acetate showed minimum inhibition 
concentration (MIC) values in the range of 225-900 µg/mL against the bacterial strains. Lupeol, lupeol acetate and α-amyrin 
acetate showed significant antityrosinase activity against mushroom tyrosinase enzyme with percent inhibition of 67.7%, 
66.2% and 62.2%, respectively.  
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I. INTRODUCTION 
 
The genus Ficus consists of over 800 species, 
collectively known as figs, and are native throughout 
the tropics with few species extending into the 
semi-warm temperate zones [1]. Species that 
commonly represent the diversity of the genus include 
the F. carica commonly known as ‘fig’, it is of 
commercial importance, F. religiosa which has 
cultural and spiritual significance, F. elastica known 
as the rubber tree, F. benghalensis the banyan tree, F. 
racemosa the giant cluster tree and F. platyphylla a 
specie selected for this study [2].  
F. platyphylla is commonly referred to as gutta percha 
tree, a deciduous plant up to 18 metres high and trunk  
 

 
to 6 metres girth, initially epiphytic, with widely 
spreading crown, widely distributed throughout the 
savannah region of West African coast [3]. In 
Northern Nigeria, the plant is used to treat psychoses, 
depression, epilepsy, pain, inflammation and fertility 
disorders [4]. Previous studies revealed that the plant 
possesses antinociceptive, anti-inflammatory, 
gastrointestinal activities and central nervous system 
effects in rodents [5]. The chemical study of Ficus 
species has led to the isolation of coumarins, herniarin 
[6] and xanthotoxol [7] from F. platyphylla. In this 
work we report the antibacterial and antityrosinase 
activities of hordenine (1), epicatechin (2), lupeol (3), 
lupeol acetate (4) and  α-amyrin acetate (5) isolated 
from the stem bark of Ficus platyphylla. 
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II. MATERIALS AND METHODS 
 
Plant Materials 
The stem bark ofFicus platyphylla were collected at 
Kiru, Kano State, Nigeria in August 2011. A voucher 
specimen with reference number Acc. 78 of the plant 
material was deposited at the herbarium of the 
Department of Biological Sciences, Bayero University, 
Kano, Nigeria. 
 
Isolation of Chemical Constituents of Ficus 
platyphylla Del. 
The coarse powder of the stem bark of F. platyphylla 
(700 g) was sequentially extracted with solvents of 
increasing polarities; petroleum ether, ethyl acetate 
and methanol, each for 18 hours using a soxhlet 
apparatus. The resulting extracts were concentrated to 
dryness in vacuo at 40oC using a rotary evaporator to 
give residues: greenish gummy of PE (16.53 g, 
2.36%), brownish gummy of EtOAc (9.15 g, 1.31%) 
and dark brownish gummy of MeOH extract (67.89 g, 
9.70%). Another portion of the plant material (200 g) 
was subjected to alkaloid extraction to give a crude 
alkaloid extract (52.20 mg, 0.03%). Purification of of 
the yielded hordenine (1) (46.10 mg, 0.02%). 
The petroleum ether extract (15 g) was fractionated by 
VLC on silica gel (200 g 230-400 mesh silica, column 
size 10.0 cm x 12.0 cm), eluted with petroleum 
ether-dichloromethane-acetone- methanol gradient to 
afford 20 fractions, FPSP1-FPSP20. Further 
purifications of FPSP13, FPSP8 and FPSP15 using 
silica gel CC and recrystallization led to the isolation 
of three pentacyclic triterpenes, lupeol (3), lupeol 
acetate (4) and α- amyrin acetate (5). 
Purification of methanol extract (25 g) by eluted with 
hexane-ethyl acetate-methanol gradient afforded 20 
fractions, FPSM1-FPSM20. Further purification of 
FPSM6 on repeated CC yielded epicatechin (2). 
 
Isolation of Hordenine (1) 
The stem bark of the F. platyphylla (200 g) was 
extracted with 6% H2SO4

 
for 24 hours. The filtrate was 

basified with NH4OH, and extracted with EtOAc. The 
EtOAc extract was dried (Na2SO4), and the solvent 
was evaporated under reduced pressure to give crude 
alkaloid extract (52.20 mg, 0.03%). The extract was 
subjected to column chromatography, eluted with 
CHCl3

 
and MeOH gradient to afford hordenine (1) 

(46.10 mg, 0.02%) as a white solid with m.p. 
117-119oC, (lit [8] 116-117oC), Rf

 
= 0.38 

(CHCl3:MeOH, 3:2); IR (KBr) νmax
 
cm-1: 3408, 2917, 

1608, 1513, 1394, 1257, 1055; 1H NMR (CD3OD): δ 
7.04 (2H, d, J = 6.8 Hz, H-2, H- 6), 6.73 (2H, d, J = 6.8 
Hz, H-3, H-5), 2.73 (2H, dd, J = 11.0, 6.0 Hz, H-1′), 
2.59 (2H, dd, J = 11.0, 6.0 Hz, H-2′), 2.34 (6H, s, 
H-3′); 13C NMR (CD3OD): δ 155.4 (C- 1), 130.1 (C-4), 
129.1 (C-2, 6), 114.9 (C-3, 5), 61.2 (C-2′), 43.8 (C-3′), 
32.2 (C-1′); EIMS (% rel int.): m/z 165 [M]+

 

(10), 154 

(66), 123 (91), 107 (43), 97 (24), 91 (35), 85 (23), 77 
(50), 69 (36), 58 (100), 51 (24), 44 (75). 
 
Isolation of Epicatechin (2) 
FPSM6 (1.88 g) was purified over silica gel column 
(60 g silica, column size 30.0 cm x 2.8 cm) eluted with 
a gradient of PE-CHCl3, CHCl3, CHCl3-MeOH, Ac, 
Ac-MeOH and MeOH to afford 109 fractions. 
Subfraction FPSM6-40 was further chromatographed 
with CC and eluted with PE, Et2O and Ac to give 
epicatechin (2) (16.05 mg, 0.06%), Rf

 
= 0.60 

(Et2O:Ac, 3:1); IR (KBr) νmax

 

cm-1: 3256, 2924, 1621, 
1524, 1375, 1059; 1H NMR (CD3COCD3): δ 7.06 (1H, 
d, J = 2.0 Hz, H-2′), 6.86 (1H, dd, J = 8.4, 2.0 Hz, 
H-6′), 6.81 (1H, d, J = 8.4 Hz, H-5′), 6.03 (1H, d, J = 
2.0 Hz, H- 8), 5.93 (1H, d, J = 2.0 Hz, H-6), 4.88 (1H, 
br s, H-2), 4.22 (1H, br s, H-3), 2.90 (1H, dd, J = 16.6, 
4.0 Hz, H-4), 2.77 (1H, dd, J = 16.6, 4.0 Hz, H-4); 13C 
NMR (CD3COCD3): δ 156.7 (C-5, 7), 156.2 (C-9), 
144.5 (C-4′), 144.4 (C-3′), 131.3 (C-1′), 114.5 (C-2′), 
118.4 (C-5′), 114.3 (C-6′), 98.9 (C-10), 95.3 (C-8), 
94.8 (C-6), 78.5 (C- 2), 66.0 (C-3), 28.3 (C-4); EIMS 
(% rel int.): m/z 290 [M]+

 

(5), 218 (8), 154 (15), 139 
(28), 123 (57), 110 (34), 95 (18), 83 (24), 69 (48), 55 
(70), 43 (100). 
 
Isolation of Lupeol (3) 
Fraction FPSP13 (2.87 g) was chromatographed on a 
silica gel column (86 g silica, column size 50.0 cm x 
3.0 cm), eluted with increasing polarity of PE, CHCl3 and MeOH to afford lupeol (3) (78.64 mg, 0.52%), m.p 
208-210oC (lit. [9] 215- 216oC), Rf

 
= 0.28 (PE:CHCl3, 

3:2); IR (KBr) νmax
 
cm-1: 3433, 2923, 2854, 1631, 

1456, 1114, 595; 1H NMR (CDCl3): δ 4.71 (1H, br s, 
H-29), 4.58 (1H, br s, H-29), 3.22 (1H, dd, J = 11.2, 4.8 
Hz, H-3), 2.35 (1H, td, J = 10.9, 4.7 Hz, H-19), 1.95 
(2H, m, H-21), 1.65 (3H, s, H-30), 1.00 (3H, s, H-26), 
0.94 (3H, s, H-23), 0.92 (3H, s, H- 27), 0.80 (3H, s, 
H-25), 0.76 (3H, s H-28), 0.73 (1H, d, J = 9.1 Hz, H-5); 
13C NMR (CDCl3): δ 150.9 (C-20), 109.3 (C-29), 79.0 
(C-3), 55.2 (C-5), 50.4 (C-9), 48.3 (C- 18), 47.9 
(C-19), 43.0 (C-17), 42.8 (C-14), 40.8 (C-8), 40.0 
(C-22), 38.8 (C-4), 38.7 (C-1), 38.0 (C-13), 37.1 
(C-10), 35.6 (C-16), 34.3 (C-7), 29.8 (C-21), 29.6 
(C-15), 27.9 (C-23), 27.4 (C-2), 25.1 (C-12), 20.9 
(C-11), 19.3 (C-30), 18.3 (C-6), 17.6 (28), 16.1 (25), 
15.9 (C-26), 15.36 (24), 14.5 (C-27); EIMS (% rel 
int.): m/z 426 [M]+

 

(36), 411 (20), 218 (100), 189 (52), 
121 (28), 81 (24), 55 (12). 
 
Isolation of Lupeol acetate (4) 
FPSP8 (4.64 g) from the fractionation of FPSP was 
subjected to silica gel CC (150 g silica, column size 
60.0 cm x 5.0 cm). Elution with Hex, CHCl3

 
and 

MeOH gradient afforded lupeol acetate (4) (216.0 mg, 
1.44%) as a white solid, Rf

 
= 0.38 (PE:CHCl3, 3:1); IR 

(KBr) νmax
 
cm-1: 2937, 1734, 1451, 1361, 1018; 1H 

NMR (CDCl3): δ 4.66 (1H, br s, H-29), 4.53 (1H, br s, 
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H-29), 4.46 (1H, dd, J = 10.4, 6.0 Hz, H-3), 2.00 (3H, 
s, H-2′), 2.37 (1H, m, H-19), 1.89 (2H, m, H-21), 1.70 
(3H, s, H-30), 0.98 (3H, s, H-26), 0.96 (3H, s, H-27), 
0.86 (3H, s, H-28), 0.85 (9H, s, H-23, H-24, H-25), 
0.76 (1H, d, J = 10.9 Hz, H-5); 13C NMR (CDCl3): δ 
170.5 (C-1′), 150.5 (C-20), 109.4 (C-29), 80.7 (C-3), 
55.3 (C-5), 50.3 (C-9), 48.2 (C-19), 47.9 (C- 18), 42.9 
(C-17), 42.8 (C-14), 40.8 (C-8), 39.9 (C-22), 38.4 
(C-1), 38.0 (C-13), 37.7 (C-4), 37.0 (C-10), 35.5 
(C-16), 34.2 (C-7), 29.8 (C-21), 28.1 (C-23), 27.4 
(C-15), 25.0 (C-12), 23.6 (C-2), 21.3 (C-2′), 20.9 
(C-11), 19.3 (C-30), 18.2 (C-6), 17.5 (28), 16.5 
(C-25), 16.1 (26), 15.9 (C-24), 14.5 (C-27); EIMS (% 
rel int.): m/z 468 [M]+

 

(18), 453 (100), 203 (28), 218 
(37), 189 (25), 107 (30), 95 (18), 69 (36), 55 (15). 
 
Isolation of α-Amyrin acetate (5) 
Fraction FPSP15 (2.23 g) was chromatographed on 
silica gel CC with increasing polarity of petroleum 
ether, chloroform and methanol to give 70 fractions. 
Further purification of a fraction FPSP15-34 afforded 
α-amyrin acetate (5) (6.0 mg, 0.04%) as a white solid, 
Rf = 0.25 (Hex-DCM, 9:1); m.p. 243-245 oC (lit. [10] 
247-249oC); IR (KBr) νmax cm-1: 1737, 1456, 1377, 
722; 1H NMR (CDCl3): δ 0.77 (3H, s, H-28), 0.80 (3H, 
s, H-27), 0.85 (3H, s, H-25), 0.99 (3H, s, H-26), 1.02 
(3H, s, H-23), 1.04 (3H, s, H-24), 0.80 (3H, d, J = 3.6 
Hz, H- 29) and 0.93 (d, J = 5.2 Hz, H-30), 4.51 (1H, m, 
H-3), 5.13 (1H, t, J = 3.6 Hz, H-12), 2.06 (3H, s, H-32); 
13C NMR (CDCl3): δ 37.7 (C-1), 26.5 (C- 2), 80.9 
(C-3), 38.4 (C- 4), 55.2 (C-5), 18.2 (C-6), 32.8 (C-7), 
40.0 (C-8), 47.6 (C-9), 36.7 (C-10), 23.3 (C- 11), 
124.3 (C-12), 139.6 (C-13), 42.0 (C-14), 28.7 (C-15), 
23.6 (C-16), 33.7 (C-17), 59.0 (C-18), 39.6 (C-19), 
39.6 (C-20), 31.2 (C-21), 41.5 (C-22), 28.0 (C-23), 
15.7 (C-24), 16.7 (C-25), 16.8 (C-26), 23.2 (C-27), 
28.0 (C-28), 17.8 (C-29), 21.3 (C-30), 170.9 (C-31), 
21.2 (C-32); EIMS: m/z 468 [M]+

 
(4), 453 (2), 218 

(100), 203 (52). 
 
Antibacterial activity 
Bacterial Strains: Bacillus subtilis (ATCC6633), 
Staphylococcus aureus (ATCC29737), Enterococcus 
faecalis (ATCC19433), Escherichia coli 
(ATCC10536), Kleibsiella pneumonia (ATCC13883), 
Pseudomonas auroginosa (ATCC 9027), were 
purchased from Mutiara Scientific, Cheras, Kuala 
Lumpur, Malaysia. The strains were grown on nutrient 
agar (Oxoid, Italy). 
The minimum inhibitory concentration (MIC)was 
determined by the broth micro dilution method using 
96-well microplates [11]. The inoculate of the 
microbial strains was prepared from 24 h broth 
cultures and suspensions were adjusted to 0.5 
McFarland standard turbidity. The stock solutions of 
samples (1800 µg/ml, 100 µl) were added to the wells 
in rows A and B. Then, the mixture of samples and 
sterile broth (100 µl) in row B was transferred to each 

well in order to obtain a twofold serial dilution of the 
stock samples (concentration of 1800, 900, 450, 225, 
112.5, 56.5, 28.12 and 14.06 µg/ml). The inoculum 
(100 µl) was added to a final volume of 200 µl in each 
well. Streptomycin sulfate was used as positive 
controls. Plates were incubated at 37°C for 24 h. 
Bacterial growth was indicated by the presence of 
turbidity and a pellet at the bottom of the well. 
 
Tyrosinase Inhibitory Assay 
Tyrosinase inhibitory activity was determined using 
the method described by Kubo et al. [12], with slight 
modifications. Each sample (0.1 mg/mL, 40 µL) was 
mixed with sodium phosphate buffer (100 mM, 80 µL, 
pH 6.8) and then L-DOPA solution (2.5 mM, 40 µL) 
and mushroom tyrosinase enzyme (100 units/mL, 40 
µL) were added into a 96-well plate. The test mixture 
(200 µL) was mixed well and incubated at 37oC for 10 
min. DMSO instead of the sample was used as a 
negative control, and kojic acid was employed as 
positive control. The absorbance level was obtained 
with a multiplate reader at 515 nm with reference to 
655 nm, and the percentage inhibition of tyrosinase 
activity was calculated by the following formula: 
 

 
 
III. RESULTS AND DISCUSSION 
 
The dried stem bark (700 g) of F. platyphylla was 
successively extracted with petroleum ether, ethyl 
acetate and methanol. The solvent of each extract was 
removed in vacuo to give crude extracts. The 
percentage yields of the crude extracts were found in 
the order of methanol (FPSM) 9.70% with the highest 
percentage yield, followed by the petroleum ether 
(FPSP) and ethyl acetate (FPSE) extracts with 2.36% 
and 1.31%, respectively. 
Purification of methanol extract (25 g) over silica gel 
column chromatography afforded epicatechin (2) 
(16.05 mg, 0.06%). While petroleum ether extract (15 
g) yielded three triterpenoids identified as lupeol 
(3)(78.64 mg, 0.52%), lupeol acetate (4) (216.0 mg, 
1.44%) and α-amyrin acetate (5) (0.04%). Hordenine 
(1) (46.10 mg, 0.02%) was isolated via alkaloid 
extraction of the stem bark. 
The quantitative evaluations of microbial inhibitions 
were investigated on selected microorganisms, 
namely, Gram-positive bacteria: Bacillus subtilis 
(ATCC6633), Staphyloccocus aureus (ATCC29737), 
Enterococcus faecalis (ATCC19433); Gram-negative 
bacteria: Escherichia coli (ATCC10536), 
Pseudomonos aeroginosa (ATCC9027), Klebsiella 
pneumonia (ATCC13883) on the basis of clinical 
pathogens (Table 1). 
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The lupeol (3) and lupeol acetate (4) exhibited the MIC 
value of 225 µg/mL against Enterococcus faecalisand 
Bacillus subtilisrespectively. while the Gram negative 
E. coli was inhibited at 450 µg/mL by the isolated 
compounds with exception of lupeol (3). These 

activities demonstrated by the isolated compounds ofF. 
platyphylla could explain some of their medicinal 
applications including treatment of diarrhoae, 
dysentery e.t.c. 

 
Table 1: Antibacterial Activity of Isolated Compounds 

 

Tyrosinase inhibitory activity of isolated compounds 
from F. platyphylla using L-DOPA as substrate was 
expressed as mean of percent inhibition, mean±S.E.M 
of three independent experiments, P<0.05 as 
compared with kojic acid used as reference standard 
summarized in Figures 1.The three triterpenes 
isolated compounds of the plant lupeol (3), lupeol 
acetate (4) and α-amyrin acetate (5) showeda percent 
inhibition of 67.7%, 66.2% and 62.2% respectively. 
while compound (1) and (2) inhibit the L-DOPA 
oxidation at a percent inhibition less than 50%. The 
positive control, kojic acid had the highest activity of 
85.0% in comparison with the isolated compounds. 
 

 
Figure 1: Antityrosinase activity of Isolated Compounds 

 

In conclusion, this work reports for the the 
antimicrobial and tyrosinase inhibition activities of 
the isolated compounds from the stem bark of F. 
platyphylla. The results obtained could explain 
folklore claims on the use of the plant for the treatment 
of diarrhoae, dysentery and mycosis. 
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