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Abstract
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Mangosteen (Garcinia mangostana L.) peel has been used as ingredients in traditional
medical recipe for a long time due to its medicinal value for some illness remedies. It has been
subsequently studied and found that mangosteen peel contained bioactive compounds, especially
phenolic compounds; such as xanthones, flavonoids, benzophenones, lactones and phenolic acids.
Amongst various active compounds found in mangosteen peel, xanthones were predominantly
important because of its high concentration, being as antioxidant and antimicrobial. Therefore, it has
been widely studied for medical care purposes. However, it has limited reports on the using of
antioxidant from mangosteen peel in food system, especially for prolonging some food products
deteriorated by oxidation such as foods containing fat and oil. Therefore, the aim of this study was to
examine antioxidant capacity of mangosteen peel extract in food products including lard and
soybean oil. The studies were divided into two parts; (1) comparision of solvents for mangosteen
peel extract and its antioxidant activity in lard and (2) the effect of extracting conditions on
antioxidant activities of mangosteen peel extract.

In studying the first part, 3 solvents (distilled water, methanol and ethanol) were compared
in extracting mangosteen peel which was evaluated for antioxidant activity in lard. Antioxidant
activities were measured by using DPPH radical scavenging activity, trolox equivalent antioxidant
capacity, total phenolic compounds and xanthones. It was found that methanolic extract was the
most potent antioxidant and the highest in phenolic compounds and xanthones content. The extract
from water was the lowest antioxidant activity. All extracts were tested in lard at phenolic equivalent

concentration of 1,000 mg/kg. Acid value, peroxide value, thiobarbituric acid and anisidine were



analyzed during storage at 50°C. It was found that the mangosteen extracts exhibited antioxidant
capacity in lard. The capacity of methanolic extract and ethanolic extract were quite similar but
higher than the water-extract. Nevertheless, mangosteen extracts were still less efficient than the
synthesis antioxidant, BHT.

The second part of studying was to determine the suitable condition for ethanolic extraction
of mangosteen peel. The extract was then tested for antioxidant capacity. The experimental factors
included mangosteen peel was compared between fresh and dried forms, ground mangosteen
peel/solvent ratio varied at 1:3, 1:6, 1:9 and 1:12, leaching time at 1, 3, 6, 9, 12 and 16 hours,
respectively. Antioxidant capacity of all extracts were compared according to DPPH radical
scarvenging assay, trolox equivalent antioxidant capacity (TEAC assay) and total phenolic
compounds. It was found that the dried mangosteen peel gave the extract which was significantly
stronger antioxidant activity than the fresh mangosteen peel (p<0.05). The suitable ethanolic
extraction was found at the ratio of mangosteen peel and ethanol of 1:6. This ratio was subsequently
used for studying the effect of leaching time varied at 1, 3, 6, 9, 12 and 16 hours, respectively. It
was found that antioxidant capacity of the mangosteen extract was increasing with increasing
leaching time. At 12 and 16 hours of leaching period, the antioxidant capacities of the extracts were
not significantly different but significantly higher that those shorter leaching periods (p<0.05).
Considering economic production, therefore, the ratio of ground mangosteen peel and ethanol of 1:6
for 12 hours of leaching time was the best condition for preparing the three mangosteen extracts
(from fresh peel, dried peel, boiled and dried peel) in the subsequent experiment which was the
antioxidant capacity in lard and soybean oil stored at accelerated temperature of 60°C. The antioxidant
activity were measured by acid value, peroxide value, anisidine value and thiobarbituric acid test. The results
indicated that the mangosteen peel extract gave antioxidant activity in lard and soybean oil. Commercial
rosemary extract and synthesis antioxidant (BHT) were compared at the controlled concentration of 1,000
mg/kg (of total penolic compounds for natural extracts). The extract from dried mangosteen peel provided
antioxidant activity slightly stronger than fresh mangosteen peel extract, similar to rosemary extract but

poorer than BHT.
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