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ABSTRACT

Kopsia singapurensis Ridl. is one of the specieth®fgenus Kopsia, also called white kopsia or llgcdenown as
‘selada’ which about 18 species were distributedvialaysia. This species is endemic only to PenarsMialaysia
and Singapore. This plant is known to produce gédanumber of biologically active compounds. In pinesent
study, six known compounds were obtained from theare crude extract from the leave and bark of Kops
singapurensis and identified as: lupebl lupeol acetate?, f-amyrin 3 g-amyrin acetate4, f-amyrone5 and
stigmasterob. The structures of these compounds were elucidatedmbination of various spectroscopic methods
such as MS, UV, IR, 1D and 2D NMR, involving alemparison with data from the literature. All thelisted
compounds exhibited cytotoxic effects against MGiel¥ line, compound was the most active compared to the
rest of the compounds in the cytotoxic activityhwi€s= 14.5pg/mL, while all tested compounds showed no
significant on antibacterial (gram-positive bactriBacillus cereus) and antioxidant activity usittge DPPH
method.
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INTRODUCTION

Plants of the genuKopsiais classified as member of the tribe Vinceae ibfamily Rauvolfioideae. The genus
Kopsia(belonging to Apocynaceae family) comprises 3@i&se distributed mainly over Southeast Asia, Claind
India [1]. Kopsia singapurensiRidl.; one of the species of the gerigpsiag also called whit&kopsiaor locally
known as ‘selada’ which about 18 species wereidigd in Malaysia. In Singapore, this tree carfdend and
protected in the Nee Soon Swamp Forest of the 8le@tchment’'s Nature Reserve [2]. This speciesndemic
only to Peninsular Malaysia and Singapore and iicindole alkaloids [1-3]. Previous studies [4-&@vie been
reported that the alkaloids obtained from the @lantthe family of Apocynaceae have antioxidant antcancer
properties. Various medicinal uses of this genusHseen reported; the roots Kf larutensisking & Gamble,K.
macrophyllaHook f., K. singapurensifidl. andK. paucifloraHook f. were used to treat poulticing ulceratedesos
in tertiary syphilis [7]. However, the isolation t#rpenoids was only reported from the spekiefuticosa[8] and
K. longiflora[9]. There is no report on the isolation of terpieilsdrom this species in the literature to date.

The purpose of this study is to isolate and idgntife chemical compounds from the leaves and bérK.o
singapurensisind to determine the bioactivities of the isolatechpoundsin this paper, we report the isolation and
characterization of known compounds frdfn singapurensisiamely lupeoll, lupeol acetat®, -amyrin, 3 -
amyrin acetatd, B-amyroneb and stigmasterd. The isolated compounds were then tested for ayiogctivity by

815



Lee Yean Shan et al J. Chem. Pharm. Res,, 2014, 6(5):815-822

using MCF-7 cell line, antibacterial activitBacillus cereusvas selected for this activity and antioxidantitiitory
activity (standard DPPH assay).

EXPERIMENTAL SECTION

General Methods

Nuclear Magnetic Resonance spectra (NMR) were decbin deuterated chloroform (CQElon a BRUKER
400MHz, BRUKER 600MHz and JEOL 500MHz. Chemicalftsh{d) were expressed in ppm and the coupling
constants (J) are given in Hz. Mass spectra (MSeweeasured by using the GC-mass spectroscopy (SC-M
Agilent 5975 Series). The infrared spectra (IR) avegcorded on a Nicolet 6700 FTIR spectrophotometéh
CH,CI, as dilution solvent of the sample. The ultra iapectral was obtained in dichloromethane {Cl5) on a
Perkin Elmer UV- visible spectrophotometer and weeelength of the spectrum was recorded in theeari00

to 400nm. Solvent used for diluted the sample wdgdG.

Column chromatography were prepared by using Sea60F, 70-230 mesh ASTM and, 230-400 mesh ASTM
and Silica Gel 60 containing Gypsumsfas stationary phase. Analytical thin layer chrargedphy (TLC) was
performed on commercially precoated aluminium sufgabsilica gel 60§, TLC sheets.

Reagents

10.0% solution of sulphuric acid was used as ayspgareagent to detect the presence of terpengidtisg on the
TLC plates. A positive result was indicated by themation of purple spot on the TLC plates once pifste was
heated to 110°C for 5 minutes.

Plant M aterial

The species selected for the current stud§oigsia singapurensiRidl. (KL5334) collected from Kluang, Johor and
identified by the phytochemical group, ChemistrypBgment, Faculty Science, University of Malayae Moucher
specimens were deposited at the Chemistry Depattrz@culty Science, University of Malaya, Kuala Lpum,
Malaysia and the Herbarium of the Forest Reseanstitute, Kepong, Malaysia.

Extraction and I solation

The dried ground leaves (2.5kg) and barks (3.3kddapsia singapurensiwere defatted separately with hexane by
Soxhlet extractor for 17 hours. Then, the extragtse dried on the rotary evaporator. For prelimirfaactionation,
the both hexane crude extracts were subjectedltoncochromatography over silica gel and eluted wiifffierent
combinations solvent systems of hexane, dichlorberet and methanol mixture by increasing its pglarit

Eluents were collected in fractions and were cotraégd using rotary-evaporator. Then, each conataurfraction
was analyzed by using aluminium supported TLC phdth a suitable solvent system. After the develeptrof the
TLC, 10% sulphuric acid as spraying agents, thetifsas having spots with same retention factgy (Rlue were
grouped together. Each grouped fraction was tresgpdrately by extensive column chromatographyeparative
TLC for further purification process.

Preparation of the Bioactivity

Cell Cultureand MTT Cytotoxicity Assay

A preliminary screening against cancer cells watopmed using the Microculture Tetrazolium (MTT) thed [10]

against MCF-7 cell line. The MCF-7 used in thisdstwas obtained from the American Type Cell Coltatt
(ATCC). The cell was cultured using RPMI 1640 crifig media (PAA, Leverkusen, Germany). Besided, wab

trypsinized and counted using hemocytometer anteglén a microtiter plate of 96-wells. After an oright

incubation to allow cell attachment, the medium whanged and 0.2 mL of new supplemented mediumadded
into each well. Cells were then treated with diéfardrug concentrations and incubated at 37 °C.C&%for 24

hours. Each concentration of the samples was asday#iplicate. The colorimetric assay was perfedrat an
absorbance of 570 nm. Results were expressed@senpage of control giving a certain percentageetifviability

after 24 hour exposure to the test agent. The pgtehcell growth inhibition for test agent was esgsed as an kg
value [11].

Antibacterial Activity

A gram positive bacteriunBacillus cereusvas selected for thia vitro antibacterial activity. The strain was stored
in the appropriate medium before use. Antibactexaivity was determined by the disc diffusion method [12hwi
slight modifications in terms of sample concentmativolume of sample loaded and use of paper didesbacteria
were cultured at 37 °C for overnight in nutrienbthrand potato dextrose broth, respectively. Theentrations of
the cultures were adjusted turbidometrically atavelength of 600 nm which gave®:a® colony forming units
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(CFU) per mL. The compounds to be tested were hisdan dimethyl sulphoxide (DMSO) at concentratioinl
mg/mL. About 10uL of each sample solution was loaded on WhatmanINdter paper disc (0.6 mm). The disc
was placed on the surface of the agar plate (mitagar or potato dextrose agar) previously indedlavith
bacteria. The agar plates were then inverted acwbated for 24 hours at 37 °C. The antimicrobidiviag was
recorded by measuring the zone of inhibition (I&) mm around each disc, against the test organiJimes.
experiments were repeated in triplicate and thelt®siere expressed as average values. The aitibicgptomycin
sulfate (10ug/disc) was used as positive control and DMSO gatnee control in the assay [11].

Antioxidant I nhibitory Activity

In this activity, the standard 2, 2-diphenyl-1-gibiydrazyl (DPPH) assay was used with slight maadifion. In this
technique, 96 micro-well flat bottom plates weredinstead of cuvettes to consume minimal amouhnssumple,
vehicle and DPPH solutions. Each compound was pedpat 1 mg/mL in DMSO. Each well was filled in kvit00
uL of diluent (DMSO). The first row (row A) of the6wells was filled in with 10QL of diluted sample at 1
mg/mL. Concentration in the first row was 506/mL of sample in each well and was serially diflifewvo fold
dilution) in 96 micro-well plates to varying condgations, topping from 50Qg/mL to the lowest 7.8g/mL. Then,
5 uL of the DPPH solution (2.5 mg/mL in DMSO) was adde each well. The DPPH solution should be kephén
dark at 4°C. This procedure should not be done uddect light. The plate was shaken to ensuredingh mixing
before placed in the dark. After 30 minutes, théoap density of each well was read using ELISA &Rea(EL340
Biokinetic Reader, Bio-Tek Instrumentation) at wawngth 517 nm. Percentage inhibition was calculatgdg the
following formula:

% Inhibition =1 — OD(DPPH + Sample)/OD(DPPH) x 100

The 1G;, value was determined as the concentration of sasiple required or able to scavenge 50% of the DPPH
All tests and analyses were run in triplicate amdraged. Antioxidant assay by using DPPH method weasl to
assess the capacity of the compounds to scavealle $tee radical DPPH at different concentratidhe radical
scavenging effect was examined and compared witlradaantioxidants a-tocopherol (Sigma, USA), abaoacid
(Sigma USA), and quercetin (Sigma, USA) used adipesontrols (Table 1) [12].

Table 1: The IGy values of the standard against DPPH (free radical)

Standard 1 Cso(ng/mL)
Ascorbic acid 20 +1.2
a-tocopherol 60 +2.9

Quercetin 40 £5.8

RESULTS AND DISCUSSION

Repeated chromatographic separation and purifitaifathe hexane crude extracts of the leaf and b&Kopsia
singapurensisseparately provided a total of six compounds (caumpl 1, 2, 3, 4, 5 and 6), the structure of the
compounds were determined by and**C NMR spectral analysis as well as by comparisotheir spectral data
with previously reported values (Table 2 and 3)mpoundl and2 were belongs to lupane type triterpenoids while
compound3, 4 and5 were belongs to oleanane type triterpenoids. Camg6 was identified as stigmasterol from
its physical constants and spectral data.

Compound1l is a pentacyclic triterpenoid. It was obtained dstevamorphous. In the GC-MS, the molecular
formula GoHsO was established from the molecular ion peak at 486[M]". The IR spectrum ofl displayed
stretching band for O-H (3325¢M olefin (1704crt) and C-O (1204ci) and the UV spectrum revealed the
maxima absorption at 229.9 and 206.2nm. FH&MR (500 MHz, CDCI3) spectrum showed seven teytiaethyl
singlets (H-23, 24, 25, 26, 27, 28 and 30) and atopr of H-3 appeared as double doublét)) (at &6 3.52
corresponding to hydroxyl methine proton. It alkowed olefinic protons a 4.56 (H-29,d, J = 3.04Hz) and 4.68
(H-29, d, J = 2.32Hz)."*C NMR (500 MHz, CDGJ) spectrum of the compound showed 30 carbon sigoalthe
triterpenoid of lupine skeleton which was represdrty seven methyl groups. The carbon bonded ttytsoxyl
group C-3 appeared at79.1, while the two olefinic carbons appeared® 461.0 (C-20) an@d 109.3 (C-29). The
spectra were compared with published data of Mdudfoal. works [13].
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Compound? was isolated as white amorphous. This compoundfewasd to be a lupane type triterpenoid, which is
having similar skeleton with compoudd The mass spectrum of compouhédxhibited a molecular ion peak at m/z
468 [M]" corresponding to its molecular formulaJ8s,0,. The IR spectrum displayed an ester carbonyl a@dta
stretching band at 1712¢hand 1264ci. The UV spectrum showed maxima absorption at 2i#i.Ghe'H NMR
spectrum (400 MHz, CDg) showed the presence of eight tertiary methyllsisgats 0.84(H-23),6 0.83 (H-24),6
0.85 (H-25),6 1.03 (H-26),6 0.94 (H-27)6 0.78 (H-28),6 1.68 (H-30) and 2.05 (H-32). Two protons appeared at
8 4.57 @, 2.0Hz and 4.69(¢, 2.0H2 as doublet, representing the exocyclic doubledgqumotons H-29a and H-29b,
respectively. Thé’C NMR (100 MHz, CDGJ)) spectrum of compound 2 has a total of 32 carttoms. Compound

2 has an ester carbonyl signaldat71.1 (C-31), C-3 ai 81.2 and the alkene carbonsdat51.20 and 109.6. The
identity of 2 as lupeol acetate was confirmed bgnparison published values of Ajithabai, Sreedeayakumar,
Mangalam, Deepa & Sunitha, (2011) [14, 15].

Compound3 was isolated as white amorphous. The UV spectewraaled the maximum absorptions at 273.4 and
229.0nm indicating the presence of a triterpenoith warbon C-12 unsaturated oleanane skeleton [0li6§. IR
spectrum showed the band at 3360¢ti790cnT and 1294cil which were assigned to functional groups for O-H,
C=C and C-O, respectively. The molecular formula8afas established as;¢Eis,O from its quasi-molecular ion
peak at m/z 449 [M+N4]in the GC-MS analysis. Th#d NMR spectrum (400 MHz, CDg)l displayed the eight
tertiary methyl singlets at 0.98(H-23),6 0.92 (H-24)6 0.77 (H-25),8 1.96 (H-26),6 1.12 (H-27)6 0.81 (H-28)3
0.85 (H-29) and 0.85 (H-30). A signal aé 3.20 ¢d, J = 11.0, 5.0 Hzwas assigned to H-3 whereas another
downfield signald 5.16 ¢, J = 3.6H2 was attributed to the olefinic proton (H-12). THE NMR spectrum (100
MHz, CDCkL) showed a total of 30 carbon atoms. CompoBihads a hydroxyl carbon signal@&¥9.1. Besides, the
signal atd 121.8 and 145.3 were assignable to C-12 and C-13 (olefiaiban). The above spectral features are in
close agreement to those observedfamyrin in literature [17].
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Table 2'H NMR spectroscopic data for compound 1-6 [400,600 MHzsH (J, Hz), CDJ{]

Position 1 2 3 4 5 6
0.87(m) 0.99 (m) 1.61(m) 1.64(m) 1.85 (m) 1.01m)
1.66 (m) 0.98 (s) 1.04 (m) 1.36 (m) 1.83 (m)
5 1.54 (m) 1.62 (m) 1.59 (m); 1.88 (m) 2.33 (m) 1.52 (m)
1.60 (m) 0.77 (m) 1.60 (m) 2.50 (m) 1.83 (m)
3 3.18 @d, 11.5; 4.47(dd, 10.7; 3.20(dd, 11.0; 4.50 ¢, 8.0Hz) 3.52(m)
5.1Hz) 5.5H2 5.0H2
2.23(m)
4 2.28 @d
4.6Hz; 1.7Hz)
5 0.68(m) 0.79(m) 0.73(m) 0.84(m) 1.28 ()
6 1.38(m) 1.50(m) 1.52(m) 1.53(m) 1.46 () 5.35 pr, s)
1.52(m) 1.38(m) 1.38(m) 1.40(m)
7 1.38(m) 1.49(m) 1.49(m) 1.52(m) 1.35 M) 1.46(m)
1.38(m) 1.31(m) 1.33(m) 1.50 (m) 1.99m)
8 1.52(m)
9 1.29(m) 1.28(m) 1.54(m) 1.58(m) 0.91 () 0.92(m)
10
11 1.25(m) 1.39(m) 1.86(m) 1.80(m) 1.87 () 1.52(m)
1.38(m) 1.21(m) 1.63(m)
12 1.07(m) 1.66(m) 5.16 ¢, 3.6Hz) 5.181, 3.5Hz) 5.201, 3.6Hz) 1.15(m)
1.68(m) 1.05(m) 2.02(m)
13 1.68(m) 1.65(m)
14 0.99(m)
15 1.33(m) 1.67(m) 1.74(m) 1.76(m) 1.08 ) 1.02(m)
1.68(m) 1.00(m) 0.95(m) 0.85(m) 1.74 (m) 1.58m)
16 1.47(m) 1.47(m) 1.97(m) 1.98(m) 0.78 (M) 1.25(m)
1.36(m) 0.79(m) 1.68(m)
17 1.07(m)
18 1.38(m) 1.35(m) 1.94(m) 1.93 d, 4.2Hz) 1.921) 0.68 €)
19 2.38(m) 2.40(m) 1.64(m) 1.66(m) 1.61 ) 1.00 6)
1.01(m) 1.00(m)
20 2.02(m)
21 1.33(m) 1.91(m) 1.31(m) 1.32(m) 1.05 ) 1.18 €,
1.91(m) 1.33(m) 1.09(m) 1.08(m) 1.31 (m) 5.7Hz)
23 0.96 6) 0.84(s) 0.98(s) 0.88(s) 1.08 6) 5.00 @d,
15.5Hz; 9.2H2)
24 0.76 (s) 0.83s) 0.77(s) 0.96(s) 1.04 6) 1.52(m)
25 0.83 (s) 0.8%s) 0.92(s) 0.86(s) 1.05 6) 1.50(m)
26 1.03 6) 1.03(s) 0.95(s) 0,97(s) 1.00 6) 0.85d,
27 0.94 6) 0.94(s) 1.12(s) 1.13(s) 1.13 6) 0.79 d,
28 0.78 §) 0.78(s) 0.81(s) 0.83(s) 0.83 6) 1.00(m)
4.56 @, 3.0Hz) 4.69d, 2.0HJ 0.85(s) 0.88(s) 0.86 6€) 0.80 ¢, 6.9H2)
29 4.68 @, 2.3Hz) 4.57d, 2.0H2
30 1.68 §) 1.68(s) 0.85(s) 0.87(s) 0.86 6€) -
OAc - 2.05(s) - 2.05(s) -

Compound4 was obtained as colorless needles. This compowslfeund to be an oleanane type triterpenoid,
which is having same skeleton with compoidhe IR spectrum displayed stretching band for C£@1gcnt),

and C-O (1264cif). The UV spectrum showed maxima absorption at®and 229.7nm. The GC-MS dfgives

an ion peak at m/z 468 [N]corresponding to the molecular formula of compowofid C;,Hs,0,. The *H NMR
spectrum (400 MHz, CDg) indicate the eight tertiary methyl singlets whishalmost same with compoursd
except for the presence of acetoxyl group at05 (H-32). A signal appear at downfield shif.50 (t, J = 8.0 Hz),
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compared with the corresponding proton in compo8ndhe **C NMR (100 MHz, CDGJ) spectrum indicated a
total of 32 carbons where the two olefinic carbmmals atd 121.8 andd 145.3, an acetoxyl group attached to C-3
(6 81.0) with two carbon signals &t171.1 (C-31) and 21.4 (C-32). These spectra features are in clgssement

to those observed f@-amyrin acetate by Segovia, et al. (2011) [18].this basis, the identity of compouAdvas
confirmed ag-amyrin acetate.

Table 31°C NMR spectroscopic data for compounds 1-6 [106, NIRiz, 5C, CDC}]

Position 1 2 3 4 5 6
1 38.8 38.4 38.7 38.3 39.4 37.3
2 27.5 23.7 27.3 23.5 24.3 31.7
3 79.1 81 79.1 81 218 71.9
4 38.9 37.8 39.9 39.8 47.6 42.4
5 55.3 55.4 55.3 55.2 55.4 140.8
6 18.4 18 18.5 18.3 19.7 121.8
7 34.3 34.2 32.7 32.6 32.2 31.9
8 40.8 40.9 38.9 37.7 39.9 31.9
9 50.5 50.3 47.7 47.6 46.9 50.2
10 37.2 37.1 37 36.8 36.8 36.6
11 21 20.9 23.6 23.6 23.7 21.2
12 25.2 25.1 121.8 121.6 121.6 39.8
13 38.1 38 145.3 145.2 145.4 42.3
14 42.9 42.8 41.8 41.7 41.9 56.8
15 27.5 27.4 26.2 26.1 26.2 24.4
16 35.7 35.6 27 26.9 27 29
17 43.1 43 32.6 325 32.6 56
18 48.4 48.3 47.2 47.2 47.4 12
19 48.1 48 46.9 46.8 46.8 19.5
20 151 151 31.2 31.1 31.2 40.6
21 29.9 29.8 34.8 34.7 34.8 21.2
22 40.1 40 37.2 37.1 37.2 138.3
23 28.1 28 28.2 28 26.5 129.3
24 15.5 16.5 15.7 15.6 21.6 51.3
25 16.2 16.2 15.6 16.7 15.3 32
26 16.1 16 16.9 16.8 16.8 21.2
27 14.6 14.5 26.1 26 26 19.1
28 18.1 18.2 28.5 28.4 28.5 25.4
29 109.3 109.4 33.5 33.4 33.4 12.1
30 19.4 19.3 23.8 23.7 23.8 -
31 - 171.1 - 171.1 -
32 - 21.3 - 21.4 -

Compound5 was obtained as white amorphous. This compoundalgasfound to be an oleanane type triterpene,
which is having the same skeleton with compo8rahd4. The elucidation of compourlwas then supported by
the detail analysis of 1D and 2D NMR, also the GG-Bhalysis which exhibited a molecular ion peakit 424
[M]* in agreement with molecular formulag8,0. The IR spectrum db was almost similar to compourdbut
differ in the presence of carbonyl group at 1709cithe'H NMR spectrum (400 MHz, CDg)lindicate the eight
tertiary methyl singlets which was almost same witihnpound3 and4. A downfield signal ab 5.20 €, J = 3.6Hz)
was probably positioned for an olefinic proton alZ The™*C NMR (100 MHz, CDGJ) spectrum indicated a total
of 30 carbons The present of a carbonyl group 8fad 218.0 was also observed in agreement with therptiso
band at 1709cthin the IR spectrum and the two olefinic carbomalg até 121.6 (C-12) and 145.4 (C-13),
Detailed analysis of the spectral data obtaineddatie conclusion that compouBds p-amyrone after comparison
with the literature [19].

Compound was isolated as colourless needlesmolecular formula was assigned agHzsO from GC-MS at m/z
413[M+H]". This compound was found to be a C-5 unsaturatedifiad tetracyclic triterpenoid, which showed
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only 29 carbons instead of 30 carbons for tetracydterpenoids. This was further supported by thé spectrum
which indicated maxima absorption at 276.8nm [T8}e IR spectrum displayed stretching band for O3800
cmY), olefin (1711 crit) and C-O (1263 ci). TheH NMR spectrum o6 showed characteristic signals for six
methyls a 0.68 (Me-18s), 6 1.00 (Me-19s), 6 1.18 (Me-21d, J= 5.7 Hz),56 0.85 (Me-26d, J = 4.0 Hz),5 0.79
(Me-27,d, J = 6.8 Hz) andd 0.80 (Me-29,t, J = 6.9 Hz). The proton of H-3 appeared as multigled 3.52
corresponding to hydroxyl methine proton. The tgpsignals for olefinic protons &t5.35 (H-6,m), 6 5.14 (H-22,
dd, J = 15.5 and 8.6 Hz)} 5.00 (H-23,dd, 15.5 Hz and 9.2 Hz). In tH&C NMR spectrum, 29 carbon signals were
observed. There are four olefinic carbon signafs 540.8 (C-5)5 121.8 (C-6)0 138.4 (C-22) and 129.3 (C-23).
The compound was assigned as stigmasterol basdbdeophysical and spectral data, also comparisoh thi¢
literature values [15, 20].

All the compounds 1 - 6) were evaluated for the cytotoxicity assay age@Avw cell line, antibacterial activity
againstBacillus cereusind antioxidant activity using DPPH method.

In the cytotoxicity activity, a preliminary screegi against cancer cells was performed using the Mi€Thod [10]
against MCF-7 cell line. Doxorubicin was used apoaitive control in this study. The results showhdt the
compounds: lupedl, lupeol acetat®, f-amyrin 3, B-amyrin acetatel, p-amyrone5 and stigmasterdd exhibited
cytotoxic effect against cancer cell line withs§@alues ranging from 14.5 — 2@6@mL (Table 4). Compound,
stigmasterol was the most active compared to teeafecompounds in the cytotoxic activity with thgsgvalue =
14.5pug/mL.

The preliminary screening results of antibacteaativity againstBacillus cereuswas summarized in Table 4.
Antibacterial activity was indicated by a clear eoof growth inhibition. All the compounds were aatied for
antibacterial activity using disc diffusion methadd streptomycin sulfate was used as a positivéraloim the
assay. The results indicated that all the testethtisd compounds were found to be inactive agdhmstgram-
positive bacteriaBacillus cereug21, 22].

Compoundsdl - 6 were tested for the antioxidant assay by using DRfethod. This assay was used to assess the
capacity of the compounds to scavenge stable fagkcal DPPH at different concentration. From Ta#le
triterpenoids showed weak antioxidant activity witBs, >500 pg/mL, compare with the standard natural
antioxidants a-tocopherol, ascorbic acid and quierce

Table 4: Cytotoxic effects against MCF-7 cell lingtibacterial and antioxidant activity on isolated

compounds.
Cytotoxic Antibacterial activity Antioxidant activity
Compounds IC5q values (ug/mL) Diameter of inhibition zone (mm) sévalues (pg/mL)
MCF-7 B.cereus DPPH
Lupeoll 17 NI >500
Lupeol acetat@ 26 NI >500
B-amyrin3 15.5 NI >500
B-amyrin acetatd 22.5 NI >500
B-amyrones 215 NI >500
Stigmasterob 14.5 NI >500
*No inhibition (N1)
CONCLUSION

The phytochemical study was aimed to investigate dhemical constituents ¢fopsia singapurensi®idl. (KL
5334) collected from Kluang (Johor) and to deteemthe bioactivitis of the isolated compounds. Strad
elucidation was established by using various modgectroscopic techniques such as ultraviolet (UMyared
(IR), nuclear magnetic resonance (NMR) includingNBIR (*H, **C, and DEPT), 2D-NMR (COSY, HSQC, and
HMBC) and MS (GC-MS). The study on the leaves aatk lof K. singapurensigielded a total of 5 pentacyclic
triterpenoid: lupeoll, lupeol acetate?, B-amyrin 3, B-amyrin acetate4, B-amyrone5 and a steroid namely
stigmasterob which were common occurrence in plant. The strestwof the compounds were also elucidated by
comparison with literature values. All the isolatmmpounds exhibited cytotoxic effects against MCeell line,
compounds was the most active compared to the rest of comgp®in the cytotoxic activity with I§= 14.5ug/mL,
while all tested compounds showed no significantaotibacterial (gram-positive bacteria, Bacillugezss) and
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antioxidant activity using the DPPH method. Basedtloe previous reports on cytotoxic propertieskafpsia
singapurensisith that of the present results, it clearly ind&sathatopsia singapurensibas potential cytotoxic
properties and can be used as a source of antitagemnts.
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