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Abstract: The dichloromethane and ethyl acetate extracts fiteenbark ofGarcinia hombroniana yielded
lupeol @), lupeol acetate?], 35-acetoxy- lup-12,20(29)-diene3)( p-sitosterol §), 22-dehydroclerosteroby,
mangiferolic acid ), ursolic acid ), betulin 8), betulinic acid 9), 1,3,6-trihydroxy-7-methoxy-2,8-(3-methyl-
2-butenyl)xanthonelQ), leucodin 11), p-hydroxycinnamatel), p-hydroxybenzoic acid1@) and stearic acid
(14). Compounds10, 12 and 13 exhibited significant antioxidant activities in DRP(2,2-diphenyl-1-
picrylhydrazyl), ABTS (2,2-azinobis-3-ethylbenzatholine-6-sulfonic acid) and FRAP (ferric ion rethgc
antioxidant powerjassays. Antibacterial studies showed strong indnipieffects for compoundl while other
compounds 1-9 and 14) were either inactive or moderately active for thecterial strains investigated. This
study presents the first report on the isolatiod liological activities of the chemical constitugiftom the bark
of G. hombroniana. The compounds, 5-12 and14 are reported for the first time from this source.
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1. Plant Material

Garcinia hombroniana Pierre is native to Peninsular Malaysia and cafobed in the coastal
regions, from the lowland forests near the se&éddwer mountain forests and the highlands [f]. |
Malaysia,G. hombroniana is mostly cultivated for ornamental purposes aiffiuit is also used for
making juices and jellies [2]. The roots and lesadecoction is traditionally used to relieve itchin
and as a protective medicine after child birth4B,This paper describes the phytochemical scregenin
of crude extracts, isolation and characterizatibthe pure chemical constituents, and evaluation of
their antioxidant and antibacterial activities. Tglant G. hombroniana) was collected from Penang
Botanical Garden, Penang, Malaysia. A voucher speei PBGK12 has been deposited at the
Herbarium of this garden.
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2. Previous Studies

Previous studies on the twigs, pericarp and lea¥es. hombroniana yielded triterpenoids,
xanthones, benzophenones and flavonoids [5-7]. pila@macological studies of some phenolic and
triterpenoidal constituents isolated from the twigave shown copper-mediated LDL antioxidation,
antiplatelet aggregation and antibacterial ac#siti against MSSA (methicillin-susceptible
Saphylococcus aureus) and MRSA (methicillin-resistiv&taphyl ococcus aureus) [8].

3. Present Study

Air-dried 5.2 kg ground bark of. hombroniana was successively extracted using Soxhlet
extractor with n-hexane -CsHy4), dichloromethane (DCM), chloroform (CH{I ethyl acetate
(EtOAc) and methanol (MeOH). The aqueous extraquéaus) was obtained by the partition of
methanol extract with distilled water in separathmnel. Also a separate aqueous extract (aqueous-
di) was obtained by the direct maceration of ttenpmaterial in hot distilled water for 24 hourfieT
different extracts were screened for the deteatibmarious secondary metabolites such as sterals,
terpenoids, phenolics, flavonoids and reducing ugad the results were as presented@ahle S1
givenin supporting information.

The dichloromethane and ethyl acetate extractsp upolation through repeated silica gel
column chromatography (CC) yielded 14 known complsumelonging to different classes of
phytochemicals. The dichloromethane extract gauterpenoids as major constituents while the
moderately polar fractions of ethyl acetate extaftdrded some simple phenolic compounds along
with triterpenoids, already isolated from dichlomtimne extract. These constituents were identified
as: lupeol 1) [9], lupeol acetate?) [10], 3p-acetoxy-lup-12,20(29)-diene3)([11], S-sitosterol §)

[12], 22-dehydroclerosterob) [13], mangiferolic acid®) [14], ursolic acid T) [15], betulin ) [16],
betulinic acid 9) [17], 1,3,6-trihydroxy-7-methoxy-2,8-(3-methyliitenyl)xanthone 10) [18],
leucodin (1) [19], p-hydroxycinnamate 1¢), p-hydroxybenzoic acid1@) and stearic acidld) by
comparison of their 1D and 2D NMR spectroscopi@datd El mass spectrometry with those reported
in the literaturgFigure 1).




Bark of Garcinia hombroniana and their biological activities 314

OH
13 14

Figure 1. Chemical structures of compourndg4

Antioxidant Activities: The results of antioxidant activities from alreék assays indicated that only
compoundslO, 12 and13 are capable of inhibiting DPPH and ABTS free ratliand also reducing
the ferric ions. CompountD exhibited strong antioxidant activities (2.43 UM in DDPH, 2.10 uM
in ABTS and 478.5 uM TE in FRAP) followed by compasg 13 (ICs,7.42 uM in DDPH, 6.99 uM in
ABTS and 239.3 uM TE in FRAP) ar@ (IC5,4.98 uM in DDPH, 4.31 uM in ABTS and 285.2 uM
TE in FRAB. Compoundl0, in antioxidant activities was stronger even tlla@ positive controls
(trolox, gallic acid and ascorbic acid). In DPPHas compound3 showed stronger activities than
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the standard gallic acid while in ABTS assay it whghtly lower. The rest of the compounds9; 11
and14) did not show any antioxidant activityhe detailed results of antioxidant activities sihewn
in Table 1.

Antibacterial Activities: In antibacterial assay, compoufdl was found to be the most active against
Gram positive bacterigs(aureus andB. Qubtilis), with inhibition of MIC value of 31.25 uM, folload

by compound¥ (MIC 62.5 pM) andlO (MIC 250.0 uM). Compound also exhibited the strongest
inhibition againstP. aeruginosa; a Gram negative bacterium with the MIC value 6f6b uM. The
overall results of the disc diffusion and minimumhibitory assays are shownTiable 2.

The present study reported the isolation of varichummical constituents identified by spectroscopic
techniques for the first time from the bark @f hombroniana. The investigated constituents were
analyzed for antioxidant and antibacterial actgti This biochemical investigation study of the
isolated compounds justifies the traditional use&.chombroniana against infections after child birth
and itching problems.

Table 1. Antioxidant Activities of the Compounds Isolatedm G. hombroniana

Compounds DPPH assay ABTS assay FRAP assay
(ICsc in uM) (ICsc in uM) uM TE

10 2.43+0.21 2.10+0.46 478.5+5.19

12 7.42+0.54 6.99+0.38 239.3+3.14

13 4.98+0.68 4.31+0.3% 285.2+3.14
Trolox 22.4+0.81 11.7+0.19 -
Gallic acid 6.76+0.05 3.12+0.09 -
Ascorbic acid 4.39+0.98 4.06+0.09 -

Results are mean values of 3 replicates + SD
The mean difference in the antioxidant activitestatistically significant (p<0.05)

Table 2. Antibacterial Activities of the Compounds Isolafieaim G. hombroniana

Disk Diffusion (mm) Minimum inhibitory concentration (MIC)M
Compounds S B. P, E. coli S B. P, E. coli
aureus subtilis aeruginosa aureus subtilis aeruginosa

7 19.5 18.0 20.0 8.5 62.5 62.5 15.65 >500

10 13.0 14.5 - - 250 250 >500 >500
11 15.5 17.3 - - 31.25 31.25 250 250
12 15.0 16.2 - - >500 >500 >2000 >2000
Vancomycin* 16.0 26.0 - 12.0 31.25 31.25 250 250
Gentamicin* 21.0 22.0 19.0 24.5 15.65 15.65 31.25 7.81

Results are mean values of triplicate assays
- = no inhibition observed (6 mm); * = positive ¢
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