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ABSTRACT

Chumphon Horticultural Research Centre (CHRC) is Thailand’s main coconut research
unit. CHRC has developed three coconut hybrids: Sawi Hybrid No. 1 (Malayan Yellow Dwarf x
West African Tall: MYD x WAT), Chumphon Hybrid No. 60 (Thai Tall: THT x WAT) and
Chumphon Hybrid No. 2 (MYD x THT). This study compared some chemical components in
virgin coconut oil (VCO) from coconut hybrids with their parents. The VCO was extracted by
cold pressing and fermentation methods, and was analyzed for fatty acid profiles, triacylglycerol
profile, acid value, alfa-tocopherol content, total phenolic content, and antioxidant activity against
DPPH (1,1-diphenyl-2-picrylhydrazyl) radicals. The findings showed that hybrids contained
lauric acid ranging from 46.63 to 48.34% of total fatty acid. Chumphon 60 had the highest lauric
acid content, 48.34% of total fatty acids, which was not significantly different from that of the
parents. In contrast, the hybrids from MYD, Sawi 1 and Chumphon 2, had significantly greater
lauric acid content than the parent MYD (p < 0.05). Cold pressing and fermentation provided an
oil extraction yield of 25 and 20%, respectively. The proportions of lauric acid in VCO from these
two methods were not significantly different, but the cold pressed method resulted in higher
tocopherol content (p < 0.05). The VCO of Chumphon 60 from the cold pressed method had
tocopherol content close to that of the parent WAT but significantly higher than that of the other
parent THT (p < 0.05). In addition, it contained the highest total phenolic contents among the
three hybrids, 57.89 mg GAE/100 g oil, leading to antioxidant activity with a low EC, of 0.53
mg GAE/mL. Overall, the hybrid of WAT x THT, Chumphon 60, was outstanding among the
hybrids; it had the highest levels of lauric acid, total phenolic compounds, and antioxidant
activity. Chumphon 60 was selected to prepare monolaurin in a solvent-free system via

esterification of glycerol and lauric acid catalyzed by immobilized lipases from Panicilium



camembertii (Lipase G), Rhizomucor miehei (Lypozyme®) and Rhizopus arrhizus (Lipase R).
Response surface method based on five-levels, three-variables central composite design was used
to investigate the effect of important variables; molar ratio of glycerol to lauric acid (1:1 to 6:1),
enzyme concentration (0.1 to 5.0% w/w of lauric acid), and reaction time (8 to 24 h) on
monolaurin production. Based on canonical analysis, using of lipase R 4.0% w/w of lauric acid,
glycerol to lauric acid ratio 1.5:1 and performed the reaction at 40 °C for 11.2 h was obtained the
highest monolaurin 69.51% of lauric acid. However, considering of producing cost, the lipase G
was more reasonable. The optimal condition for the lipase G was enzyme concentration 1.6% of
lauric acid, glycerol to lauric acid ratio 6:1 and performed the reaction at 45 °C for 16 h. This

condition produced 60.93% of lauric acid.

Keywords: Varieties of coconut; virgin coconut oil; chemical composition; lauric acid;

monolaurin





