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ABSTRACT

Garcinia mangostana (mangosteen) is an important economic plant of Thailand. It has
been reported that G. mangostana pericarp extract (GPE) exhibited good antibacterial, anti-
inflammatory and wound healing activities. Its major active constituent is Ql-Mangostin. Recently,
dichloromethane has been reported as the most suitable solvent for extraction of Ol-mangostin.
However, the toxicity, cost and laborious downstream processing of dichloromethane limits its
industrial applications. Therefore, the aims of the present study were to prepare GPE using bio-
solvents and pharmaceutical excipients as solvents for extraction of Ol-mangostin with application
of green extraction methods, and directly used for formulate anti-inflammatory and wound healing

gels and creams.

Theoretical modeling using Hansen solubility parameters (HSPs) and conductor-like
screening model for realistic solvation (COSMO-RS) were used to study the solubility of O-
mangostin in bio-solvents, including 2-methyltetrahydrofuran, d-limonene, dimethylcarbonate, ethyl
acetate, ethyl lactate and ethanol compared to petroleum solvent, dichloromethane. It was then
followed by real experimental extraction for verification. The HSPs indicated that all bio-solvents
were the poor solvent for extracting Ol-mangostin. In contrast, COSMO-RS indicated that 2-
methyltetrahydrofuran, dimethylcarbonate, ethyl acetate, ethyl lactate and ethanol gave a high
capacity for Ol-mangostin extraction. The experimental study indicated that 2-methyltetrahydrofuran,
dimethylcarbonate and ethyl acetate gave highest Q-mangostin contents in the dried extracts and
comparable to dichloromethane. COSMO-RS was therefore more fitted to the experimental

extraction results for Ol-mangostin extraction than the HSPs model.



Cream base ingredients that have similar polarity to 2-methyltetrahydrofuran including
isopropyl myristate, propylene glycol, mineral oil, cetyl alcohol and stearyl alcohol were then
determined for extraction of O-mangostin. The highest O-mangostin contents were observed in the
extracts from isopropyl myristate and cetyl alcohol (0.46 and 0.47% w/w, respectively), and were
higher than that in the dichloromethane extract (0.38% w/w). Extraction using isopropyl myristate

and cetyl alcohol were further optimized.

Microwave-assisted extraction (MAE) was more suitable than ultrasonic-assisted extraction
(UAE) and water bath extraction (WBE) for extracting Ol-mangostin in terms of time saving. The
optimal conditions of MAE were: a powder to solvent ratio of 2:4 (g/g), irradiation power of 800 W,
for 1 and 0.5 min for isopropyl myristate and cetyl alcohol, respectively. Moreover, the most
suitable MAE conditions for a larger scale extraction (450 g powder and 900 g solvent) using
isopropyl myristate and cetyl alcohol were: irradiation power of 800 W for 10 min. These optimal
extraction conditions gave the content of Ol-mangostin in the extracts of not less than 2% w/w.
GPEs in both isopropyl myristate and cetyl alcohol were stable when kept in a well-closed

container at 4 - 25°C, protected from light.

Gel formulations from GPE in isopropyl myristate and cream formulations from GPE in cetyl
alcohol containing 0.05, 0.1 and 0.2% w/w Ol-mangostin were prepared. The use of 25% w/w
poloxamer 407 as a gelling agent in gel formulations and 3% w/w cetomacrogol 1000 as an
emulsifier in cream formulations gave good physical appearances and were chemically stable when
kept in a well-closed container at 4 - 25 °c, protected from light. In vitro release study indicated
that both gels and creams containing 0.05 and 0.1% w/w Ol-mangostin were best fitted to Higuchi

kinetic model. While, both GPE gel and cream containing 0.2% w/w Ol-mangostin were best fitted
to zero-order kinetic model. Notably, the cream formulations gave higher release rates than the gel

formulations, the same trend was also found in in vitro skin permeation and retention.

In vivo anti-inflammatory activity of the creams containing 0.05, 0.1 and 0.2% w/w O-

mangostin was determination. The creams containing 0.1 and 0.2% w/w Ol-mangostin decreased



rat paw edema. Reduction on rat paw edema of the creams containing 0.2% w/w Ol-mangostin was
comparable to 1% w/w diclofenac gel and 0.1% w/w triamcinolone cream. For wound healing
activity, the tensile strengths of the creams containing 0.1 and 0.2% w/w Ol-mangostin were

comparable to that of 7% w/w Centella asiatica extract cream.



