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BSTRACT 
hytochemical investigations of Piper sarmentosum Roxb., yielded four compounds; three amides, 

dentified as 3-(3’,4’,5’-trimethoxyphenylpropanoyl) pyrrolidine, 3-(4’-methoxyphenylpropanoyl) pyrrole, N-
3-phenylpropanoyl) pyrrole and a sterol namely β-sitosterol. 3-(4’-Methoxyphenylpropanoyl) pyrrole was 
ound for the first time in this Piper species. All chemical constituents were tested for their antibacterial 
ctivity using disk diffusion method and cytotoxicity screening using sul-forhodamine B (SRB) assay. All 
f the compounds were found only active towards gram-positive bacteria except 3-(4’-
ethoxyphenylpropanoyl) pyrrole with no activity against both gram-positive and gram-negative bacteria. 
eanwhile, the cytotoxicity screening using SRB assay indicated that none of these compounds was 
ctive as an anticancer agent. 

eywords: Piperaceae, P. sarmentosum, Amides, Antibacterial, Cytotoxicity  

The study of medicinal plants opened the door to the 
evelopment of purified and defined chemical 
ompounds as dose-controlled medicines. Natural 
ompounds can become central players in the treatment 
f disease and in the understanding of disease 
echanisms. Compounds that emerged from the study 

f ethnobotanic extracts became important as medicines 
nd were enabling as pharmacologic tools in the 
lucidation of disease mechanisms [ 1]. Piperaceae 
amily has provided many past and present civilizations 
ith a source of diverse medicines and food grade spice 

 2]. This plant is distributed pantropically. The earliest 
lassification of the Piperaceae family recognized 
etween 7 to 15 genera and five of them such as Piper, 
eperomia, Lepianthes, Macropiper, and Trianopiper 
re only accepted as the principle genera of Piperaceae. 
his genus contains over 1000 species in the world [ 3]. 
his plant can be recognized by three main features: 
rticulate stem, asymmetrical or cordate leaves, and 
xillary spikes of little round berry-like fruits [ 4]. 
ccording to Jaramilo [ 3], Asian tropic has 340 species 
f Piper, including Sumatra tropical rainforests. This 
pecies takes the form of shrubs, herbs, lianas, and 
ostly woody climbers. They are common in the warm, 

umid region and in the lowland of wet forests. The 
eaves are typically aromatic or have pungent smell. 
his genus consists of a large family of plants 

ndigenous to the tropic and native people have used 

hem for a long time in a variety of medicinal capacities 
 5]. 

Piper sarmentosum Roxb. is one of the Piper genus 
hich is known as kaduk, sirih duduk or mengkadak in 

ndonesia. Traditionally, it was used as a remedy for 
ooth-ache and for fungoid dermatitis on the feet, for 
reatment of coughs, influenza and rheumatism [ 6]. A 
ecoction of the leaves is drunk to treat malarial fever 
 7] and the crushed leaves are mixed with water and 
sed for bathing to treat kidney stones and difficulty in 
rination [ 8]. Previous chemical constituents on this 
lant have resulted in the isolation of a number of 
ompounds [ 9- 13]. We now describe the isolation of an 
dditional amide from the aerial part of this plant which 
as collected from Sumatra, Indonesia and also its 

ntibacterial and cytotoxicity activities. 

MATERIALS AND METHODS 

eneral Experimental Procedures 

Mps. (uncorr.) were determined using the Leica 
allen III apparatus. IR spectra were recorded on a 
erkin-Elmer 1650 FTIR spectrophotometer. NMR 
pectra were recorded on a Bruker Avance 300 
pectrometer, 1H NMR spectra were measured at 300 
Hz and 13C NMR spectra were measured at 75 MHz. 
euterated solvent of chloroform (CDCl3) was used as  
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3-(4’-methoxyphenylpropanoyl) pyrrole 
(Compound 4) 

N-(3-phenylpropanoyl) pyrrole 

Fig 1. Chemical structure of the isolated compounds of P. sarmentosum 

olvents. Mass spectra data were obtained from Kent
ass Spectrometry Services, United Kingdom. CC:

ilica gel (Merck 70-230 mesh and 230-400 mesh).
pots on TLC were visualized by UV (254 and 365 nm)
nd vanillin-sulphuric acid reagent. Streptomycin
ulphate standard was purchased from Oxoid
Hampshire, UK).  

lant Material 

The aerial parts of P. sarmentosum were collected
rom Desa Sariak, Sungai Pua, about 11 km from
ukittinggi, West Sumatra, Indonesia in 2005. The

ample (EM-01/1205) was identified by Mr. Rusdi
amin and Ms. Nurainas and specimen was deposited at

he Andalas Herbarium (ANDA), University of
ndalas, Padang, Indonesia.  

xtraction and Isolation 

The powdered of aerial plant parts of P.
armentosum (1.6 kg) was soxhlet-extracted
uccessively with 3.5 L of each hexane and ethyl acetate
or 18 hours. The solvent of each extract was evaporated
n vacuo to afford the crude hexane, PSH (28.9 g, 1.81

) and ethyl acetate, PSE (24.9 g, 1.55 %). The crude 
SH extract (10 g) was fractionated by VLC over silica 
el (230-400 mesh, 250 g) and eluted with gradient
olvent system of hexane, hexane- CH2Cl2 and CH2Cl2 
o afford 10 fractions (PSHA-PSHJ). 

Fraction PSHD and PSHF were combined (421.5
g) and subjected to CC over SiO2 (70-230 mesh, 40 g)

o yield nine fractions. The seventh fraction was
oncentrated and recrystallized from CH2Cl2-hexane to
ive β-sitosterol (Fig 1- Compound 1) (95.1 mg,
.0059%) as white crystalline needles with melting
oint (mp) 133-134oC (lit. [ 14] 138-139oC). 

Fraction PSH I (248.5 mg) was chromatographed
ver SiO2 (30 g) CC with CH2Cl2 (100%) as eluent to
ive 156 fractions. The combined fractions 17-39 was

oncentrated and further purified by recrystallization 
rom hexane to yield 3-(3’,4’,5’-trimethoxy-
henylpropanoyl)pyrrolidine (Fig 1- Compound 2) 
135.6 mg, 8.5 x 10-3%) as colourless crystalline solids 
ith mp 158-159oC (lit. [ 15] 156-157oC). 

The crude EtOAc extract (10 g) was fractionated by 
LC using hexane, mixture of hexane-CH2Cl2 and 
H2Cl2 by step gradient polarity technique to yield 

even fractions (PSEA-PSE G). Fraction PSEB (1.033 
) was purified by CC over SiO2 (70-230 mesh, 75 g) 
ith hexane-CH2Cl2 (50: 50) as eluent to give four 

ractions. Fractions 25-124 were combined and 
oncentrated to yield 3-(4’-methoxyphenylpropanoyl) 
yrrole (Fig 1- Compound 3) (18.9 mg, 0.0012%) as 
ellow crystalline solids with mp 83-84oC (lit. [ 16] 86-
7oC). 

Fraction PSE D (481.7 mg) was subjected to CC 
ver SiO2 (70-230 mesh, 40 g) with hexane-CH2Cl2 
10:90) as eluent to afford 102 fractions (PSED1-PSE 
9). Fraction PSE D4 (83.6 mg) was further 

echromatographed by CC over SiO2 with CH2Cl2 as 
luent to yield N-(3-phenylpropanoyl) pyrrole (Fig 1- 
ompound 4) (34.5 mg, 0.0022%) as colourless liquid. 

ntibacterial Assay (disk diffusion method) 

The chemical constituents from P. sarmentosum 
ere tested against gram-negative; Escherichia coli, 
seudomonas aeruginosa and gram positive bacteria; 
acillus subtilis, and Staphylococcus aureus. Agar 
ultures of the test microorganisms were prepared 
ccording to Mackeen et al. [ 17]. Samples were 
issolved in MeOH (1 mL). The test samples (10 μL) 
ere loaded onto each Whatman filter paper disks (0.6 
m) and evenly placed on the agar surface previously 

noculated with the suspensions of microorganism to be 
ested. Standard disk of streptomycin sulphate (10 
g/disk) was used as the positive control and DMSO 
as used as the negative control. The plates were  
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Table 1. Antibacterial activity of the isolated compounds of P. sarmentosum 

inverted and incubated for 18 hours at 37oC. Clear
nhibition zones around the discs indicated the presence 
f antimicrobial activity. 

Zone of Inhibition (mm) 
Gram-Positive Bacteria Gram-Negative Bacteria Compounds 

B. s S. a P. a E. c 
(1) 9.7 + 0.52 10.3 + 0.82 - - 
(2) 12.3 + 0.52 - - - 
(3) - - - - 
(4) - 10.2 + 0.41 - - 
SS 19.3 + 1.21 21.3 + 0.81 19.1 + 0.54 18.8 + 0.74 

Data represent mean + standard deviation of three independent experiments performed in duplicate. (-): no activity; B.s: Bacillus subtilis; S.a:
Staphylococcus aureus; E.c: Escherichia coli; P.a: Pseudomonas aeruginosa. 

Table 2. MIC and MBC value of the isolated compounds of P. sarmentosum 
MIC (μg/mL) MBC (μg/mL) 

Gram-Positive bacteria Gram-Negative Bacteria Gram-Positive Bacteria Gram-Negative Bacteria Compounds 
B. s S. a P. a E. c B. s S. a P. a E. c 

(1) - 500 - - - 500 - - 
(2) 500 - - - 1000 - - - 
(3) - - - - - - - - 
(4) - 125 - - - 125 - - 
SS 3.91 3.91 3.91 3.91 7.81 7.81 7.81 7.81 

MIC: Minimal inhibitory concentration, MBC: minimal bacterial concentration, B.:, Bacillus subtilis; S.a: Staphylococcus aureus; E.c: Es-
cherichia coli; P.a: Pseudomonas aeruginosa. 

The positive results then followed by the
etermination of Minimum Inhibitory Concentration 
MIC) by the micro-titer broth dilution method [ 18].
his test was performed in a sterile 96-well micro titer 
lates. The test samples (1 mg) were dissolved in 
ethanol to obtain 1000 μg/mL stock solution. Each 
ethanolic stock samples (10 μL) was transferred to
icro titer plate well in duplicate at row A. A number of 
ells were reserved in each plate for positive and
egative controls. Sterile broth (100 μL) was added to 
ach micro-titer plate well from row B to row H. Then, 
he suspensions of microorganisms (200 μL) were added 
o the samples at row A. Mixture from row A (100 μL)
as transferred to each micro titer plate well in order to 
btain a twofold serial dilution of stock samples
concentration of 500 μg/mL to 3.9 μg/mL) plates were 
hen incubated for 18 hours at 37oC. Bacterial growth
as indicated by the presence of turbidity and a pellet at 

he bottom of the well. The lowest concentrations, 
hich did not show any growth of tested
icroorganisms after macroscopic evaluation were

etermined as MIC values. 
The MIC values were confirmed by the

etermination of Minimal Bactericidal Concentration 
MBC) values according to method developed by Arias 
t al. [ 19]. All wells in the MIC study, which did not 
how any growth of bacteria after incubation period 
ere first diluted in fresh nutrient broth (1:4) and then

ub-cultured onto the surface of freshly prepared
utrient agar plates (θ,15 mm). The plates were
ncubated for 18 hours at 37oC. The MBC were
ecorded as the lowest concentration of the sample that
id not permit any visible bacteria colony growth on the
ppropriate agar plate after the incubation period. 

ytotoxicity Screening 

The cytotoxicity screening was carried out according 
o sul-forhodamine B (SRB) method described by 
oughton et al. [ 20]. This method relies on the uptake 
f the negatively charge pink aminoxanthine dye, 
ulphorhodamine B by basic amino acids in the cells. 
he greater the number of cells, the greater the amount 
f dye is taken up and, after fixing, when the cells are 
ysed, the released dye will give a more intense colour 
nd greater absorbance. 

The screening of cytotoxicity test for isolated 
ompounds from this Piper species against four 
ancerous cell lines i.e. human breast carcinoma cell 
ines (MCF-7 and MDA-MB-231), human intestine 
pithelial cell line (HT-29) and human ovarian 
arcinoma cell line (SKOV-3), was carried out by Mr. 
heah Yew Hong from the Institute for Medical 
esearch (IMR), Malaysia. 

tatistical Analysis 

Statistical analyses were performed using Sigma plot 
.0. Data is presented as means standard error of 
riplicate samples. 

RESULTS 

Two chemical constituents have been isolated from 
he crude hexane extract of P. sarmentosum identified 
s β-sitosterol (Compound 1) and 3-(3’,4’,5’-
rimethoxyphenylpropanoyl)-pyrrolidine (Compound 2) 
nd two amides have also been isolated from the crude 
tOAc extract namely as 3-(4’-
ethoxyphenylpropanoyl)pyrrole (Compound 3) and N-

3-phenylpropanoyl)pyrrole (Compound 4). 
The antibacterial activity using disk diffusion 

ethod, followed by the determination of MIC and 
BC were presented in Table 1 and Table 2. The  
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Table 3. Percentage of cells survival on cytotoxicity assay of isolated compounds of P. sarmentosum by SRB assay 

solated compounds were also screened for their
ytotoxic assay using SRB assay. Their activities are
iven in Table 3. 

Percentage of cell survival (%) at 20 μg/ml of samples 
Cell lines Compounds 

MCF-7 SKOV3 HT-29 MDA-MB-231 
(1) 100.16 128.59 102.54 110.43 
(2) 97.39 110.26 133.71 113.79 
(3) 93.67 105.23 102.49 100.46 
(4) 69.00 122.31 91.53 94.28 

SRB = sulphorhodamin B, MCF-7 and MDA-MB-231 (human breast cancer cell lines), SKOV3 (human ovarian carcinoma cell lines), HT-29
(human colon/intestinal carcinoma cell lines). 

 1

DISCUSSION 

The isolated compounds were identified based on 
he physical, chemical and spectroscopic properties and
omparison with data of the literatures. This is the first
eported of the isolation of 3-(4’-
ethoxyphenylpropanoyl) pyrrole from P.

armentosum. It was reported previously from Piper
olot C.DC., from Vietnam [

 
 

 
4

 
  16]. Occurrence of

hemical constituents of a plant species depends on
everal factors, such as location or environment that will
robably give variation in constituents. Geographical
istribution, seasons, different plant parts and 
orphology, climate as well as ecological conditions
ay also influence the biosynthesis of the secondary
etabolites of the plants. This is may be the reason why

he chemical constituents of this species are different
rom the same species which were reported previously. 

 

5. Parmar VS, Jain SC, Bisht KS, Jain R, Taneja P, Jha A, Tyagi 277 
OD, Prasad AK, Wengel J, Olsen CE, Boll PM. Phytochemistry 278 
of the Genus Piper. Phytochemistry 1997; 46:597-503. 279 
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 As shown in Tables 1 and 2, all isolated compounds
ere found active towards Gram positive bacteria

xcept 3-(4’-methoxyphenylpropanoyl)pyrrole that
hown no activity against both Gram negative and 
ositive bacteria. 3-(3’,4’,5’-Trimethoxyphenyl-
ropanoyl)pyrrolidine showed significant activity
gainst B. subtilis (MIC 500 μg/ml, MBC 1000 μg/ml)
ollowed by β-sitosterol (MIC and MBC 500 μg/ml) and
-(3-phenylpropanoyl)pyrrole (MIC and MBC 125
g/ml) against S. aureus. But, activity of these 
ompounds is not as good as the activity of positive
ontrol streptomycin sulphate (MIC 3.91 μg/ml and
BC 7.81 μg/ml). All isolated compounds exhibited no

ctivity towards Gram negative bacteria. 
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In the toxicity screening using SRB assay showed
hat all isolated compounds have the percentage of the
ell survival was higher than 50%. Thus, indicated that
one of these compounds was active as anticancer agent 
Table 3). 

 
 
 

As the conclusion, geographical distribution,
ocation or environment, seasons, different plant parts,
limate as well as ecological conditions may influence
he biosynthesis of the secondary metabolites of the
lants species which portray the variation in chemical
onstituents. Investigations on the methanolic extracts 
f these Piper species should be carried out. Different
odels of biological activities should be performed on

he crude extracts and pure compounds to verify the
ode of action of the active candidates. 
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