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ABSTRACT

The dichloromethane extract of the leaves of Symyggamarangense (Blume) Merr. & Perry afford2g*-
dihydroxy-6-methoxy-3methylchalcone(1), 2’4~-dihydroxy-6-methoxy-35-dimethylchalcone(2), 2“hydroxy-
4’ 6-dimethoxy-3methyl chalcone(3), squalene 4), betulin 6), lupeol 6), sitosterol 7), and a mixture of
cycloartenyl stearate8g), lupenyl stearate8p), p-sitosteryl stearate8¢), and 24methylenecycloartenydtearate
(8d). The structures df-3, 5, 7, and8a-8d were elucidated by 1D and 2D NMR spectroscopyme8 was tested
for hypoglycemic and antimicrobial potentials. showed negative hypoglycemic potential axtibited moderate
antifungal activity against C. albicans, low activagainst T. mentagrophytes and low antibacteaizlvity against
E. coli, S. aureus and P. aeruginosa. It was fivecagainst B. subtilis and A. niger.

Keywords: Syzygium samarangenddyrtaceaecycloartenyl stearate, lupenyl stearafesitosteryl stearate, 24-
methylenecycloartenytearate

INTRODUCTION

Syzygium samarangengsyn. Eugenia javanicalinn.) commonly known as ‘makopa’ is grown throughdhe
Philippines for its fruits. The tree is used asaaipyretic and a diuretic [1] Four flavonoids isolated from the
hexane extract 08. samarangensghowed dose-dependent spasmolytic activity [2hother study reported that
2',4'-dihydroxy-8-methoxy-3,5-dimethylchalcone from S. samarangenseexhibited significant differential
cytotoxicity against the MCF-7 cell line and sigcdéint selective cytotoxicity against RAD 52 yeagitamt strain
[3]. Compounds isolated from the hexane extrad¢hefleaves 08.samarangense',4'-dihydroxy-8-methoxy-3-
methylchalcong  2',4'-dihydroxy-8-methoxy-3-methyl dihydrochalcone, '-hydroxy-4,6'-dimethoxy-3-
methylchalcone,a- and (-carotene, lupeol, betulingpi-betulinic acid, andf-D-sitosterylglucoside exhibited
significant and selective inhibition against proghdopeptidase [4]. An earlier study reported that methanol
extract of makopa leaves exhibited high antidiabaditivity [5], while a recent study reported tBg#'-di hydroxy-
6'-methoxy-3,5'-dimethylchalconend 50-methyl4'-desmethoxy matteucinol fro®. samarangensggnificantly
lowered the blood glucose levels in hyperglycaemice when administered 15 minutes after glucosd, ladile
2',4-dihydroxy-8-methoxy-3,5-dimethylchalcone significantly lowered the blooduapse levels of alloxan
diabetic mice [6]. Recently, we reported the pb@malgesic and anti-inflammatory activities and tregligible
toxicity on zebrafish embryonic tissues of a migtuf cycloartenyl stearateB4), lupenyl stearate8p), sitosteryl
stearate&c), and 24methylenecycloartenydtearate§d) from the dichloromethane extract of the air-diieaves of
S. samarangendé].
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We report herein the isolation and identificatioh 23,4'-dihydroxy-6-methoxy-3-methylchalcone(1), 2',4'-
dihydroxy-8-methoxy-3,5'-dimethylchalcong?), 2'-hydroxy-4,6'-dimethoxy-3-methylchalcondg3), squalene4),
betulin 6), lupeol @), sitosterol 7), and a mixture of cycloartenyl steara8)( lupenyl stearate8b), p-sitosteryl
stearate §c), and 24methylenecycloartenydtearate §d) (Fig.1) from the air-dried leaves 8f samarangenseTo
the best of our knowledge this is the first remortthe isolation 08a-8d from the tree Results of the hypoglycemic
and antimicrobial tests on a mixture8a8d are likewise reported.
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8b R=CH3 (CH,) 1COO 8¢ R=CH; CH32) 16CO0

8a R=CHj3 (CH,) 1sCO0O 8d R=CH; CH2) 16CO0

Figure1l: Thecompoundsfrom S. samarangense: 2',4'-dihydroxy-6'-methoxy-3'-methylchalcone (1), 2',4'-dihydroxy-6'-methoxy-3',5'-
dimethylchalcone (2), 2’-hydroxy-4',6'-dimethoxy-3'-methylchal cone (3), squalene (4), betulin (5), lupeol (6), sitosteral (7), cycloartenyl
stearate (8a), lupenyl stearate (8b), B-sitosteryl stearate (8c), and 24-methylenecycloartenyl stearate (8d)

MATERIALSAND METHODS

General Experimental Procedures

NMR spectra were recorded on a Varian VNMRS speutter in CDCJ at 600 MHz for'H NMR and 150 MHz
for ®C NMR spectra. 2D NMR (COSY, HSQC, HMBC) spectrrevrecorded on a Varian VNMRS spectrometer.
MS was obtained on a Finnigan MAT LCQ mass speattem Column chromatography was performed witkbasil
gel 60 (70-230 mesh); TLC was performed with ptaftacked plates coated with silica gek,F plates were
visualized by spraying with vanillin sulfuric acihllowed by warming.

Sample Collect’~~

Fresh leaves dByzygium samarangengekg) were collected from Antipolo City in Deceent?008. Specimens of
the sample were authenticated at the InstituteioloBy, University of the Philippines, Diliman, Qzen City. A
voucher specimen # 140 was deposited at the Chgrigpartment, De La Salle University-Manila.
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I'solation

The air-dried leaves @yzygium samarangengekg) were ground in an osterizer, soaked inCkifor three days
and then filtered. The filtrate was concentratedlarnvacuum to afford a crude extract (45.86 g) tvhicas
chromatographed in increasing volumes of acetor@HyCl, at 10 % increment. The GEI, and 10 % acetone in
CH.CI, fractions were combined and rechromatographeeirofeum ether. The less polar fractions afford€85
mg). The more polar fractions were rechromatogrdpimeincreasing percentage of EtOAc in petroleutmeet
(0.5%, 1%, 2.5% and 5% by volume) to afford sangplehich is a mixture oBa-8d (1g). The 20% and 30%
acetone in CLCl, fractions were combined and rechromatographed) (B €H,Cl, to afford6 (25 mg) and7 (35
mg). The 40% and 50% acetone in JfCH fractions were combined and rechromatographed in
CH:CN:ELO:CH,Cl, (1:1:8) by volume ratio. The less polar fractiomgre rechromatographed (4 x) in
CH:CN:EtLO:CH,CI, (0.5:0.5:9) by volume ratio to affoi@l(18 mg) andb (8 mg). The more polar fractions were
rechromatographed (6 x) in GEN:EtO:CH,CI, (1:1:8) by volume ratio to afforti (24 mg) anc (32 mg).

Antimicrobial Test

The microorganisms used were obtained from the &fnity of the Philippines Culture Collection (UPCC)hese
are Pseudomonas aeruginoS@JPCC 1244),Bacillus subtilis (UPCC 1149),Escherichia coli(UPCC 1195),
Staphylococcus aure§/PCC 1143)Candida albicangUPCC 2168)Trichophyton mentagrophytéslPCC 4193)
and Aspergillus nigeflUPCC 3701). Sampl@ was tested for antimicrobial activity against thesieroorganisms
using the procedure reported in the literature [8]

Experimental Animals

A total of 50 male albino miceMus musculug.) of an inbred ICR strain (7 weeks old) weighit@0 +2.0 g were
acclimatized for 7 days prior to conducting theasigay. The animals (n = 9) were procured fromRbed and
Drugs Authority, Muntinlupa City, Philippines anaused at the animal containment unit of DLSU-Manish
12h daylight and 12h darkness with free accessdd pellets and water. A 16h fasting period wasiez out prior
to each treatment procedure [9]. All animal hamgllprocedures were in accordance with the exigiolgies and
guidelines of the Philippine Association of Laborgt Animal Science (PALAS) for care and use of Ialtory
animals and with Administrative Order 40 of the & of Animal Industry relative to the Rep. Act..B¥85.

Hypoglycemic Test

The anti-diabetes assay was performed modified fteprocedure [9]. Oral Glucose Tolerance Tesgy/kf BW)
was performed on normoglycemic mice, followed byasweement of blood glucose level (mg/dL) using Gmeh
Horizon Glucometer (Lifescan, Johnson & JohnsonAlS Polysorbate 80 (25 mg/kg BW, Tween-80, AJAX,
Finechem Pty. Ltd., Australia) as the negative mrfor sample8 (8a-8d). Solosa (16.7.g/kg BW, Glimepiride
solosa, Aventis, Italy) dissolved in distilled,® was orally administered as the positive contndiijle sample 8
(100 mg/kg BW, 50 mg/kg BW, and 25 mg/kg BW) dis=al in Polysorbate 80 were given as the test comgisu
Blood glucose was measured within a 3h period anBfutes intervals. Blood glucose reduction wasgoted as
percent reduction ([initial blood glucose — findbdd glucose] / initial x 100) and was used in Hiatistical
analysis.

RESULTSAND DISCUSSION

Silica gel chromatography of the dichloromethangaet of the air-dried leaves db. samarangensaforded 2,4 -
dihydroxy-8-methoxy-3-methylchalconeg(1), 2',4'-dihydroxy-8-methoxy-3,5'-dimethylchalcone(2), 2'-hydroxy-
4',6'-dimethoxy-3-methylchalcone(3), squalene 4), betulin §), lupeol @), sitosterol {), and a mixture of
cycloartenyl stearate8q), lupenyl stearate8p), B-sitosteryl stearate8¢), and 24methylenecycloarteny$tearate
(8d).

The structures ofl, 2, 3, 5 and 7 were elucidated by extensive 1D and 2D NMR analysed confirmed by
comparison of their'H and**C NMR data with those of ' 2'-dihydroxy-8-methoxy-3-methylchalcone [10],'24'-
dihydroxy-8-methoxy-3,5-dimethylchalcone [11], 'zhydroxy-4,6'-dimethoxy-3-methylchalcone (aurentiacin)
[12], betulin [13] and sitosterol [14], respectiyelCompound4 was identified by comparison of itsl NMR data
with those ofsqualene [15]. The structure ®fwas deduced by comparison of € NMR data with those of
lupeol [13].

The structures o8a-8d were elucidated by extensive 1D and 2D NMR spsctpy.The resonances attributed to
the major compoundBa suggested a cycloartenol esterified to a fatty .acnfirmatory evidences are tH&C
NMR data of 8a and cycloartenyl acetate [16] for the triterpene partd athe fatty acid ester of 16-
hydroxycycloartenyl palmitate [17] for the fattyidgart, which match in all essential respects. Tty acid chain
length was determined by the mass spectrum of 8nphich gave a molecular ion at/z= 694.2 corresponding
to the molecular formula of gHgsO, and an [M-C;gH350,] of m/z409 which resulted from the loss of stearic acid
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from the molecular ion peak. The resonances asgitgpBb indicated that it is lupenyl stearate [18], wiBis -
sitosteryl stearate [19]On the other handBd is 24-methylenecycloratenyl stearate as confirmed bylaimiC
NMR data with 24-methylenecycloartenyl acetate [20] for the tpene part and the fatty acid ester of 16-
hydroxycycloartenyl palmitate [17] for the fattyidgart.

As part of our continuing search for antimicroliampounds from Philippine medicinal plants, san@eas tested
for possible antimicrobial activities by the agaglmethod. Results of the study (Table 1) indidathat sampl&
is moderately active against the fung@s,albicanswith an activity index (Al = 0.3), slightly activagainst the
fungus,T. mentagrophyte@l = 0.3), slightly active against the bactetfia:coli (Al = 0.1), P. aeruginosg0.3) and
S. aureugAl = 0.1). Itwas inactive again®. subtilisandA. niger.

Tablel1. Antimicrobial Test Resultson Sample 8

Organism Sample (30g) Cleezrrrl]r:T?)aZone Activity Index (Al)

E coli Sample8 11 0.1

) Chloramphenicdl 23 2.8

P. aeruginosa Samples 12 0.2

) 9 Chloramphenicdl 14 1.3

S, aureus Sample8 12 0.2

) Chloramphenicdl 25 3.2
N Sample8 - 0

B. subtilis Chloramphenicdl 20 2.3

. Sample8 13 0.3

C. albicans Canesten, 0.2g 18 0.8

| Samples 12 0.2

T. mentagrophyte Canesten, 0.3g 55 45
A niger Sample8 - 0

-N'g Canesten, 0.2g 23 1.3

3 Average of three trialsPChloramphenicol disc 6 mm diameter;
Contains 1% chlotrimaziléNo clearing zone

An earlier study reported that the methanol extediche leaves of makopa exhibited high antidiabetetivity [5].
Another study reported that the chalconeg)(isolated fromS. samarangendeave been tested for hypoglycemic
activity where?2 significantly lowered the blood glucose levelsalibxan diabetic mice [6] Since8a-8d were
obtained for the first time fror8. samarangensand the leaves are known to have antidiabetesepgygmsample8
was tested for hypoglycemic potential.

Glucose challenged mice were given three dosesampke 8 (25 mg/kg BW, 50 mg/kg BW, 100 mg/kg BW),
Solosa® or P80 as experimental, positive and negatontrols, respectively. Blood glucose was mesak80
minutes after oral gavage and after every 30 mifde 3h. Percent blood glucose reduction wasddughest in
mice administered with 50 mg/kg BW samglat 0.5h (Table 2). This observed reduction howévstatistically
similar with the negative control and 100 mg/kg BWhis implies that there was minimal blood glucoséuction
as affected by the treatment. The effect howewas wery minimal that it is not possible to statisfly identify it
from the effects of the negative control. Glimigé Solosa on the other hand was found to haweffiests at 1.0h
similar to our previous reports [21]. Although tbbserved blood glucose reduction athOtBvealed significant
differences (P<0.05) between means, such percdottien cannot be accounted to the effect of sar@pfe all
dosages of the treatment groups but rather to #teeffects of insulin. The results however reveal®
hypoglycemic potential of samp&

Table 2. Percent blood glucose reduction in mice administered with sample 8 across a 3h observation period

Group 0.5h 1.0h 15h 2.0h 25h
Control (P80) 62.07+2.91 27.7845.94 17.40#5.36 -4.91+4.99 4.22+2.37
Glymipiride Solosa 32.96+3.72 59.24+3.40 19.81+3.44  -11.28+4.7 0.15+4.57

25 mg/Kg BWsample8 53.60+4.54 26.01x4.10 15.30#2.54  0.31+4.83 -0.15+4.39
50 mg/Kg BWsample8 64.67+2.76  33.63+4.3¢ 10.13+2.86 -16.89+3.91 10.16+3.24
100 mg/Kg BWsample8 ~ 63.05+2.8F" 21.80+6.09  6.87+4.38 -7.93+2.47 6.57+2.62

*means followed by the same letter are not sigaifity different an=0.05 DMRT

Statistical Analysis
The results were analyzed using SPSS ver. 10.%iftdows. One way Analysis of Variance was perfednto
determine the significant effects on anti-diabgimtentials of sample 8. Significant differenceghiwi group
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variables were determined by post hoc analysishét ®MRT. Results were considered significantiat 0.05.
The data was presented as Mean+SD.
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