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Isolation, Identification and Antibacterial Activity of Some
Xanthones Present In Fruit Hulls of Garcinia Mangostana

Linn.
Sandar Aung', Aye Aye Tun2

, San San Aye3
, and Maung Maung Htay"

Abstract

The fruit hulls of mangosteen, Garcinia mangostana Linn. (Guttiferae),
have been in use in Myanmar folk medicine for the treatment of skin
infections, wounds, diarrhea and dysentery. The main aim of this work
was the use of mangosteen in traditional medicine to get scientific
scrutiny. Phytochemical investigations on mangosteen fruit hulls
indicated the presence of carbohydrates, glycosides, organic acids,
phenolic compounds, reducing sugars, flavonoids and tannins in it. Four
xanthones, namely, gartanin (1) (m.p 146-152°C; yield 0.48%), and
compound mangostin (2) (m.p 179-181°C, 0.97% yield), p-mangostin (3)
(m.p 175°C, 0.063% yield) and nor-mangostin (4) (m.p 196-198°C,
0.91% yield) were isolated and spectroscopically identified from the fruit
hulls of mangosteen collected from Kyeik-kaw township of Mon State in
June, 2003. Antibacterial activities of crude extracts (petroleum ether and
etl.anol extract) by agar disc diffusion method against 33 bacteria strains
including Escherichia coli, Shigella spp., Salmonella spp.,
Staphylococcus aureus, Bacillus substilis, Klaebsiella aerginosa, Proteus
morganii, Plesiomonas shigelloides, Pseudomonas PYOCYanea and Vibrio
spp. were evaluated. Ethanol extract inhibited the growth of B. substilis
and S. aureus as evidenced by zone inhibition diameter measurements
(d=14mm for both strains) when compared to standard antibiotic. In
addition, 1 and 2 exhibited inhibitory effect against resistant strains of
Staphylococcus aureus with the minimum inhibitory concentration (MIC)
value of >0.1 mg/ml and 0.05 mg/ml, respectively, showing the
superiority of 2 over I. No inhibitory effect was observed against
remaining strains indicating narrow antibacterial spectrum of mangosteen
crude extract and its constituents. S. aureus and its pathogenic capacity
were mentioned that the effect of food poisoning, boils, abscesses and
wound sepsis. This study proved mangosteen fruit hulls which are widely
used in remedies of traditional medicine are of valuable antibacterial
agents especially for S. aureus infection. It may be used in the treatment
of amoebic dysentery; however, it should not be used for bacillary
dysentery which is caused by members of the genus Shigella.

Key words: mangosteen, Garcinia mangostana Linn, S. aureus infection,
amoebic dysentery, gartanin, mangostin, ~-mangostin, nor­
mangostin.
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Introduction

Today. natural colourants are emerging globally, leaving synthetic
colourants behind in the race, due to the realization that are safer and
ecofriendly in nature. The use of synthetic colourants is gradually receding
due to an increased environmental awareness and harmful effects because of
either toxic degraded products or their non-biodegradable nature. Recently,
a ban has been imposed all over the world on the use of some synthetic..
colourants which finally triggered active research and development to
revive world heritage and traditional wisdom of employing safer natural
colourants. A ..few examples of plant natural colouring matters are logwood,
annatto, madder, indigo, safflower, quercitron, and tumeric (Kirk, 1950).
The deep red colouring matter, the dye obtained from annatto is used in
traditional medicine as a purgative, astringent, antileprotic, antiemetic and
to treat blood and kidney diseases (Kanjilal, 1995). The colouring matters of
animal origin are cochineal, kermes and lac dyes (Triebold, 1963). The
principal pigment in cochineal is a protein bound glycoside of the
anthraquinone, carminic acid. Treatment of carminic acid with and
aluminium salt produces a soluble aluminium lake, known as carmine.
Carmine (red colouring matter) is the main product employed for cosmetics,
food and pharmaceutical colouring applications (website 1). Blue from
indigo, yellow from tumeric and saffron, brown from cutch and red from
lac, saftlower and madder are commonly known. Thus, natural colourants
have been an integral part ofhuman life (Kumar, 2004).

Generally natural colourants do not cause health-hazards and act as a
health cure like rathanjot, tumeric etc. (Kumar, 2004). Ranthanjot, a red dye
from roots, is not only used for food staffs but also as medicine to treat eye
diseases, bronchitis, abdominal pains, anthelmintic, antipyretic and
antiseptic properties (Khatoon, 1993)..Yellow dye'from rhizomes of tumeric
is traditionally used in medicine as an anti..inflammatory drug (Shah, 1997).
Similarly, Mangostin, a yellow colouring matter, obtained from the fruit
hulls ofGarcinia mangostana Linn. (mangosteen) is usedas astringent and
also used against cholera, dysentery and diarrhoea (Sen et al, 1980). The
fruit hull of mangosteen has been used many years as a medicine for
treatment of skin infection, wounds and diarrhoea in 'Southeast Asia
(Nakatani, 2002).

Myanmar people also traditionally employ a decoction of the hulls
and bark as a febrifuge and to treat diarrhoea, dysentery and urinary
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disorders (Yates, 1958). The chemical constituents present in mangosteen
may depend on its origin and maturation of the fruit. Because of growing
interest in correlating phytochemical constituents of a plant with its
pharmacological activity (Gupta, 1994), it is essential to investigate the
bioactivity 'and chemical constituents present in the fruit hulls of
mangosteen.

Materials and Methods

General procedures.

Mps: uncorrtlH (400 MHz) and 13C (100 MHz) NMR: BRUKER
DPX -400, CDCI3 with TMS as int. standard; UV: shimadzu UV-240,
cyclohexane; FT-IR: Perkin Elmer GX system, KBr; GC-MS: Perkin Elmer
GeMS; CC: Merck silica gel 60 (70-230 mesh), eluents: petroleum ether­
ethyl acetate (PE-EtOAc),TLC: 0.25 mm precoated silica gel (60 F254,
Merck), solvent system: 1 toluene:ethyl acetate (4:1) and 2.Ethyl acetate:
pet ether (3:1), 3. Chloroform: methanol (19:1),4. Chloroform: methanol
(19:1),spots were detected by inspection under UV light (254mm or 365
nm) or by the colour developed with '5% sulpuric acid spraying followed by
heating.

Plant Materials.

Mangosteen used in this study were collected from Kyeik-kaw in
Mon State in June, 2003.

Preliminary Phytochemical Examination of Sample

Preliminary phytochemical examinations were done on this sample
according to the standard methods as follows: Test for carbohydrate, Test
for glycosides, Test for organic acid, Test for phenolic compounds, Test for
a-amino acid, Test for alkaloids, Test for steroids, Test 'for flavonids and
Test for cyanogenic glycoside.

Extraction and Isolation of Compounds

Procedure

The air-dried powdered fruit hulls (100g) were extracted with pet
ether (60-80.) (600ml)for 8 hours in a soxhelt extractor. Removal of the
solvent provided crude extract (1.00g), which was chromatographed on
silica gel (50g, d=2cm, 1=20cm) in pet ether; The coloumn was eluted with
increasing amount of ethyl acetate in pet ether; PE - EtOAc (9:1), PE-
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EtOAc (17:3), PE-EtOAc (4:1). 10cm3 in each fraction were collected. and
the chromatography was monitored by TLC using 1': PE-EtOAc (1:3)V/V;
2: PE-EtOAc (3:1) VN solvent system. The fractions that gave similar TLC
pattern were combined together and concentrated. Compound 1 (gartanin):
yellow needles and the yield was 0.48% (23.1 mg). Compound 2
(mangostin): orange needles and the yield was 0.97% (46 mg) based upon
the crude extract.

The air-dried powdered fruit hulls- (100.0g) were extracted with
ethanol (600 ml)for 8 hours in a soxhlet extractor. The ethanol extract was
exhautively dissolved in ethyl acetate and then filtered Evaporation of ethyl
acetate provided the crude extract, which was chromatographed in silica gel
(50g, d=2cm, 1=20cm) in PE-EtOAc (7:1). The column was filled with the
solvent system and fractions were collected at the rate of one drop per
second. The fractions that gave similar TLC pattern were combined together
and concentrated and compound 3 (b - mangostin): lemon yellow solid and
the 'yield was 0.063% (5mg) and compound 4 (Nor-mangostin): yellow
.solid and the yield was 0.91 % (73 mg) based upon the crude extract.

Screening of Antibacterial Activities of 70 Percent Ethanol Extracts by
Agar Disc Diffusion Method

Screening of antibacterial activities of ethanol extract was done by
agar disc diffusion method. In the present work, the samples were tested for
antibacterial activity against 33 strains. The tested bacteria included 7
species of .each Escherichia coil and Shigella; 6 species, of Salmonella; 4
species of each Staphylococcus aureus and Vibrio; and 1 species of each
Bacillus subtilis, Klebsiella aerginosa, Proteus morganii, Plesiomonas
shigelloides and Pseudomonas Pyocyanea.

Determination of Minimun Inhibitory Concentration (MIC) of Isolated
Xanthones by Microplate Dilution Method

Bacteriostatic and bactericidal activities of the isolated compounds
against S. aureus (1), (2), (3), (4) were tested by microplate dilution method.
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Results and Discussion

Preliminary Phytochemical investigation:

Carbohydrate, glycoside, 1 flavonoid, organic acid, phenolic
compound, reducing sugar and tannin were found to be persent.a-amino
acid, alkaloid, steroid, and cyanogenic glycoside were found to be absent..
Identification of Compounds

The pet ether extract on chromatographic separation and further
purification produced two xanthones, gartanin (1) and mangostin (2)
Mangostin was isolated a major constituent from PE extract Garcinia
mangostana. Chromatographic separation of ethyl acetate soluble portion of
Ethanol extract and further purification provided two xanthones ~­

mangostin (3) and nor-mangostin (4). The chemical and spectral data of
four xanthones are shown as follows.

Gartanin (1). C23 H24 06, yellow needles (23.1 mg, 0.48% yield);
m.p 1460-1520C (Lit. 1670C, Govindachari et ai, 1971); Amax 240, 260,
281, 350 nm (lit. 259, 284, 325 (sh), 351nm. Govindachari et al, 1971);
Amax 3419 (nO-H), 2969 (nC-H), 1628, (nC=O), 1376 (dCH3) and 1284
(nar C-O); d(CDCI3+DMSO-d6) '12.3 (IH,s), 11.3 (IH;s),' 7.21(IH, d, J ­
9Hz), 6.25 (IH , d, J = 9Hz), 5.4-5.2 (2H, m), 3.52-2.95(4H, br), 1.80 (12
H, s) and 1.70 (12 H, s); de 116.874 (-CH = CH2) 121.087 (aromatic C-H),
130.046 (aromatic C-C), 135.797 (-CH = CH2), 142.946 (aromatic C-O­
CH3); EI - MS m/z (%) 396 (M+) 381, 353, 341, 325,297,285 (100%) (Lit.
396 (M+), 381,353,341, 325, 297, 285 (100%), 381, 379, 353, 341, 325,
297,285, Govindachari et al, 1971.

Mangostin (2). C23 H24 06, orange needles (46 mg, 0.97% yield);
m.p 1790-1810C (Lit. 1810C, Govindachari et al, 1971); Amax 245,261,
308,353 nm (lit. 243,259,318 , 351 nm. P.Yates and H.stout et al, 1958);
Amax 2928 (C-H), 1622 (C=C), 1185, (C -OH), 841cm-l (C-H) and; dH
13.7 (IH,s), 6.7 (IH,s),. 6.35(IH, s), 5.25 (2H, m), 4.2 (2H, d, J=9Hz),
3.25(2H, d, J= 9Hz),1.69-1 ·.64(3s, 12 H) ; dC 62.065 (R-O-CH3),
112.596(aromatic C-H), 121.490(aromatic· C-H), 132.624 (aromatic C),
137.097 (-CH=CH2); 142.699 (aromatic C-O-CH3); EI - ~1S m/z (%) 410
(M+) 382, 367, 354, 339 (100%), 311,-(Lit. 410 (M+), 393, 367, 355, 354,
339 (100%), (Alfred Wan, 1973).
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p.Mangostin (3): C25 H28 06 Lemon yelow solid (5mg, 0.063%
yield) m.p 1750 C (lit. 1750C, Jefferson, 1970), Amax (cyclohexane) 209,
243, 259 and 315nm (lit. 212, 244, 259, 315, 349 nm, Jefferson, 1970); n
max (KBr) 3457 (nO-H), 2922 (nc - H) 1460 (c = c), 128.0 cm-1 (nar C­
O).

Nor-mangostin (4) : C23 H24 06, yellow solid \(73 mg, 0.91%
yield); m.p 1960-1980C (Lit. 1980C, Govindachari et aI, 1971); lmax 236,
260, 219, and 378 inn (lit. 243., 260, 317 and 360 DIn, Govindachari et ai,
1971); lmax 3407 (nO-H), 2921 (nC-H), 1642, (nC=O), 1619 (C=C) and
1281cm-l (nar C-O); dH(CDC13) 13.7 (IH,s), 6.79 (lH,s), 5.30(2H, br),
4.22 (2 H, br) and 3.45 (2 H, br); 1.8.8 (3H, s) and 1.77 (3H, s).

Screening of Antibacterial Activities of 70 Percent Ethanol Extracts by
Agar Disc Diffusion Method

Ethanol extract inhibited the growth of B.substilis and S. aureus as
evidenced by zone inhibition diameter measurements (d= 14mm for both
strains) when compared to standard antibiotic.

Determination of Minimum Inhibitory Concentration ( MIC) of
Isolated Xanthones by Microplate Dilution Method

The minimum inhibitory concentration (MIC) value of gartanin (1)
wasfound to be > 0.1 mg/ml while mangostin (2) had MIC = 0.05 mg/ml.
This means that mangostin (2) is more active than gartanin (1) against
tested organisms.

8. Garcinia mangostana Linn. (EtOH extract) = 14 mm
9. Garcinia mangostana Linn. (pE extract) = (-) ve Disc diameter= 6 mm

Figure t. Effect of crude extracts of Garcinia mangostana Linn.
(mangosteen) fruit hulls on Staphylococcus auraus.
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8. Garcinia mangostana Linn. (EtOH) = 14 lTIlTI

9. Garcinia mangostana Linn. (FE) = (-) ve Disc diameter = 6 lTIlTI

Figure 2. Effect of crude extracts of Garcinia mangostana Linn.
(mangosteen) fruit hulls of on Bacillus subtilis.

Figure 3. Minimum inhibitory concentration (MIC) of gartanin 1
and mangostin 2 of fruit hulls of Garcinia mangostana
Linn. against Staphylococcus aureus (1), (2), (3), (4) by
microplate dilution merhod
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Conclusion

The fruit hulls of mangosteen, Garcinia mangostana Linn.
(Outtiferae), collected from Kyeik-kaw township of Mon state in June,
2003, consists of carbohydrates, glycosides, organic acids, phenolic
compounds, reducing sugars, flavonoids and tannins.

Four xanthones, namely, gartanin (1) (m.p 146-152°C; yield 0.48%),
and compound mangostin (2) (m.p 179-181°C, 0.97% yield), ~-mangostin

(3) (m.p 175°C, 0.063% yield) and nor-mangostin (4) (m.p 196-198°C,
0.91% yield) were isolated and spectroscopically identified from the fruit
hulls ofmangosteen.

In vitro antibacterial activities of crude extracts (petroleum ether
and ethanol extract) against 33 bacteria strains including Escherichia coli,
Shigella spp., Salmonella spp., Staphylococcus aureus, Bacillus substilis,
K1tIebsiella aerginosa; Proteus morganii, Plesiomonas shigelloides,
Pseudomonas pyocyanea and Vibrio spp. were evaluated by agar disc
cliffiJsion method. Ethanol extract inhibited the growth of B. substilis and S.
tlIIreUS as evidenced by zone inhibition diameter measurements (d=14mm
for both strains) when compared to standard antibiotic.

1 and :1 exhibited inhibitory effect against resistant strains of
Staphylococcus aur.eus with the minimum inhibitory concentration (MIC)
value of>0.1 mglml and 0.05 mg/ml, respectively, showing the superiority
of2 over 1.

No inhibitory effect was observed against remaining strains
indicating narrow antibacterial spectrum of mangosteen crude extract and
its constituents. This study proved mangosteen fruit hulls which are widely
used in remedies of traditional medicine are of valuable antibacterial agents
especially for S. aureus infection such as food poisoning, boils, abscesses
and wound sepsis. Indeed, 2· was the most effective antibacterial agents
regarding to in vitro antibacterial activity test.

.1be..mangosteen fruit hulls and its constituents (1 and 2) may be
used in the teeatment of amoebic dysentery as claimed by the traditional
.edieiDai practitioDen; however, it should not be used for bacillary
dysentery which is caused by members ofthe genus Shigella.
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