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ABSTRACT

Chemical investigation of the fruit of Garcinia breo (Blanco) afforded a mixture g¢gfsitosterol @) and
stigmasterol 2) in a 3:2 ratio and monounsaturated and saturategdlycerides 8). The structures of-3 were
identified by comparison of theiiH NMR data with those reported in the literature.
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INTRODUCTION

Garcinia binucao(Blanco), locally known as batuan or binukaw isigigenous Philippine tree. It is grown as a
home garden tree and its fruits maybe eaten rawsed for souring local dishes [13. binucaofruit is commonly
used for various purposes such as food, foragesepsing/preservation and condiment/ingredient A2j.earlier
study reported thas. binucadfruits have physicochemical properties and nutréamtents which are comparable to
or even better than some fruits used for sourisgeas [3]. Another study reported tilatbinucacseeds were good
sources of stearic and oleic acids [4]. Furtheemtite highest pectin qualities among the fruissete were found in
Ficus notaandG. binucaowith an approximate gelatinizing degree of 140-36@ 80-120, respectively [5].

This study is part of our research on the chendoaktituents of the genarcinia found in the PhilippinesWe
earlier reported the isolation and structure elatbith of a-mangostin, gartanin and isomangostin from thecpepi
of Garcinia mangostand [6]. a-Mangostin exhibited high antibacterial activitya@gstS. aureud6]. We report
herein the isolation and identification pfsitosterol {), stigmasterol Z), and triglycerides3) (Fig. 1) from the
fruits of G. binucao.To the best of our knowledge this is the first o the isolation o1-3 from G. binucao.
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Fig. 1. Chemical constituents of Garcinia binucao: p-sitosterol (1), stigmasterol (2), and triglycerides (3)

MATERIALSAND METHODS

General Experimental Procedure

NMR spectra were recorded on a Varian VNMRS speugter in CDCJ at 600 MHz for'H NMR and 150 MHz
for 3C NMR spectra. Column chromatography was performiéti silica gel 60 (70-230 mesh). Thin layer
chromatography was performed with plastic backedegl coated with silica gebdz and the plates were visualized
by spraying with vanillin/HSQy, solution followed by warming.

Sample Collection
Fruits of Garcinia binucao(Blanco) were collected from Sicogon Island, Carlkslo, Philippines in March 2013.
Voucher specimens were authenticated at the Bddangion of the Philippine National Museum.

General Isolation Procedure

A glass column 20 inches in height and 2.0 inchésrimal diameter was packed with silica gel. Thelerextract
from the fruits were fractionated by silica gel @mmatography using increasing proportions of acetone
dichloromethane (10% increment) as eluents. Oneltegnmilliliter fractions were collected. All fraons were
monitored by thin layer chromatography. Fractionghwspots of the samd&f values were combined and
rechromatographed in appropriate solvent systertisTtC pure isolates were obtained. A glass colut@ninches
in height and 0.5 inch internal diameter was usedtfe rechromatography. Five milliliter fractiongre collected.
Final purifications were conducted using Pastepefpés as columns. One milliliter fractions werédemed.

I solation

The freeze-dried fruits (200 g) @&. binucaowere ground in a blender, soaked in,CH for 3 days and then
filtered. The filtrate was concentrated under waouo afford a crude extract (12 g) which was chatographed
using increasing proportions of acetone in,CH at 10% increment. The 10% acetone in,Clyl fraction was
rechromatographed (4 x) using 5% EtOAc in petrolethrer to afford3 (15 mg). The 40% to 50% acetone in
CH,CI, fractions were combined and rechromatographed) (@8sing 15% EtOAc in petroleum ether to afford a
mixture of1 and2 (8 mg) after washing with petroleum ether.

p-Sitosterol (1): *H NMR (600 MHz, CDCJ): § 3.50 (m, H-3), 5.33 (dd, 1.8, 4.8, H-6), 0.66 C$}:-18), 0.99 (s,
CH,-19), 0.92 (d, 6.6, CH21), 0.84 (d, 6.6, Cki26), 0.83 (d, 6.0, CH27), 0.87 (t, 6.0, Cki29).
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Stigmasteral (2): 'H NMR (600 MHz, CDCJ): & 3.50 (m, H-3), 5.33 (dd, 1.8, 4.8, H-6), 0.68Q$},-18), 0.99 (s,
CHy-19), 1.01 (d, 6.6, CH21), 5.13 (dd, 9.0, 15.0, H-22), 5.00 (dd, 9.001%5-23), 0.84 (d, 6.6, G}26), 0.83 (d,
6.0, CH-27), 0.80 (t, 6.0, Cki29).

Triglycerides (3): *H NMR (600 MHz, CDC}): & 4.12 (H-1/H-3, 2H, ddJ = 6.0, 12.0 Hz); 4.27 (H-1/H-3, 2H, dd,
= 4.2, 12.0 Hz); 5.24 (H-2, m); 2.29 {"); 1.60 (H-3"; 1.23-1.32 (Ch),, 5.32 (CH=CH); 0.85 (Ckt,J= 6.6
Hz).

RESULTSAND DISCUSSION

Silica gel chromatography of the dichloromethan&raet of the fruits ofG. binucaoyielded a mixture of3-
sitosterol 1) [7] and stigmasterol] [8] in a 3:2 ratio and monounsaturated and sedraiglycerides3) [9]. The
3:2 ratio of1 and2 was deduced from the integrations of theNMR resonances for the olefinic protons4oft &
5.33 (dd, 1.8, 4.8, H-6nd5 at$ 5.33 (dd, 1.8, 4.8, H-6), 5.13 dd (9.0, 15.0, H-@@d 5.00 dd (9.0, 15.0, H-23).
The monounsaturated and saturated fatty acidsfesden glycerol could be oleic acid and steadarespectively
which were reported as major fatty acid constitsesftG. binucao[4]. The structures o1-3 were identified by
comparison of theitH NMR data with those reported in the literatured]7

Although no biological activity tests were condutten the isolated compoundsJ), literature search revealed that
these have diverse bioactivities as follows.

B-Sitosterol 1) was reported to exhibit growth inhibitory effeat® human breast MCF-7 and MDA-MB-231
adenocarcinoma cells [10]. It was shown to be &ffedor the treatment of benign prostatic hypes@g11]. It
attenuated-catenin and PCNA expression, as welll as quenchéitalin-vitro, making it a potential anticancer
drug for colon carcinogenesis [12]. It was repottizdnduce apoptosis mediated by the activatioERK and the
downregulation of Akt in MCA-102 murine fibrosarcargells [13]. It can inhibit the expression of NRQ in the
enterocytes to reduce intestinal cholesterol uptaék

Stigmasterol Z) shows therapeutic efficacy against Ehrlich ascitarcinoma bearing mice while conferring
protection against cancer induced altered physicébgonditions [15]. It lowers plasma cholestdmiels, inhibits
intestinal cholesterol and plant sterol absorptang suppresses hepatic cholesterol and classiadil synthesis in
Winstar as well as WKY rats [16]. Other studiegamed that stigmasterol showed cytostatic actiagginst Hep-2
and McCoy cells [17], markedly inhibited tumour pration in two stage carcinogenesis experiments,[18]
exhibited antimutagenic [19], topical anti-inflamioiy [20], anti-osteoarthritic [21] and antioxidgdB®] activities.

Triglycerides 8) exhibited antimicrobial activity again&. aureus, P. aeruginosa, B. subtilis, C. albicaarsd T.
mentagrophyte$23]. Another study reported that triglyceridesowsfed a direct relationship between toxicity and
increasing unsaturation, which in turn correlatethvincreasing susceptibility to oxidation [24]. &z acid has
been reported to be responsible for the reductfobland pressure induced by olive oil [25]. It mhinder the
progression of adrenoleukodystrophy, a fatal disdhsat affects the brain and adrenal glands [2B]eic acid
inhibited cancer cell growth and survival in lowtaetatic carcinoma cells, such as gastric carcin8@®a@7901 and
breast carcinoma MCF-7 cell lines [27].

CONCLUSION

Silica gel chromatography of the dichloromethanéraet of the fruits ofG. binucaoyielded p-sitosterol L),
stigmasterol %), and monounsaturated and saturated triglycer{@eswhich were reported to exhibit diverse
biological activities.
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