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Abstract. The kembayau oil was extracted from the flesh and seed of kembayau. The oil content of kembayau flesh
and seed are 52% and 84% respectively. The fatty acid composition of kembayau oil is similar to that of palm oil.
The kembayau has the potential to be produced commercially.
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Introduction

The kembayau also known as Canarium odontophyllum is an edible fruit and has been eaten by the
indigenous people of Borneo, especially by the people of Brunei as a savoury together with rice, local
vegetables and fish. The tree is tall and grows to a height of 20 meters (Fig. 1).The outer part of the
fruit is the fleshy pericarp that has a fatty taste. Inside the pericarp is a hard kernel that contains edible
cotyledons that also has a fatty taste. The ripe fruits (Fig. 2) are dark blue and they are eaten by pouring
hot and boiling water over the fruits in a container with a small amount of sodium chloride which is a
common salt. The fruits are immersed in the hot water for about 20 minutes and the hard pericarps soften
and can be easily peeled off the kernel ready to eat. However, the ripe fruits that are boiled in boiling
water do not become soft.

The fruit that has a fatty taste normally contains a considerable amount of fat. A project was under
taken at Chemistry Department, Universiti Brunei Darussalam to explore the possibility of extracting a
commercially viable percentage of oil from this fruit as well as the seed. Most vegetable oils are derived
from sources that contain oil in the ranges between 20 and 70 % of the dry weight. It was found that the
pericarp and seed cotyledon of kembayau content significant amounts of oil.

The major component of any vegetable oil or fat is the triglyceride. The characters of the oils or
fats are influenced by the fatty acid component of the triglyceride. The uses of the oils or fats depend
on these characters. The edible oil or fat may be used in edible products as well as non-edible
applications.

The oil content of kembayau fruit

The oil is found in both the pericarp and the cotyledon of kembayau. The oil content of the pericarp and
the cotyledon are 52 percent and 84 % respectively. The crude oils of kembayau (Fig. 3) are extracted
from the tissues that contain the oil by solvent extraction using hexane as the solvent.

The tissues were dried in a freeze drier at -78 °C and under vacuum for a week to reduce the water
content below 10 %. The dry tissues formed brittle solids that can be crushed into powder using a
grinder. The dry powder is kept in a timble which is placed inside a soxhlet extractor (Fig. 4). The solvent
or hexane is heated from the round bottom flask and evaporated. The vapourised hexane is condensed
by a cold water condenser that is placed over the soxhlet extractor and as a result the hexane is dropped
onto the powder inside the timble. When the level of hexane reached the point where it could

17



Fig. 2, Kembayau seeds and fruits
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Fig. 3, Crude kembayau flesh
and kembayau seed oil

Fig 4, Soxhlet extraction apparatus Fig. 5, Rotovapor for evaporation of
solvent
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be sucked by siphon action, the oil which is dissolved in the hexane is carried into the remaining solvent
in the round bottom flask which is situated under the soxhlet apparatus. The process is repeated several
times for about four hours. At the end of the extraction, the oil is recovered by evaporation of the solvent
completely using a rotavapor (Fig. 5). The oil is weighed and the percentage of the oil in the tissue is
calculated.

A comparison of the oil content is made with other types of oil bearing seeds or fruit that are
available commercially, and is shown in Fig. 6.
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Fig. 6. A comparison between kembayau oils and other oils.

The fatty acid composition of kembayau oil

Fatty acids are the main component of fats and oils that make up triglycerols, phosphoglycerol,
glycolipids, cholesterol esters and some waxes. Each fatty acid consists of a hydrocarbon chain with a
terminal carboxyl group that contributes to its acidic property. The chain length, number, position and
configuration of the double bonds of each fatty acid varies. However, the carbon chain length of most
naturally occurring fatty acids are even numbered while the unsaturated linkages are in the cis form. The
most commonly found fatty acids are shown in Table 1. The structure of a fatty acid is denoted by a
systematic name of its parent hydrocarbon as well as by its trivial name which is commonly used in the
literature. Sometime a short hand is used to denote the number of carbon atoms and number and position
of its double bonds. The fatty acid composition determines the chemical and physical properties of the
oil or fat. The melting point of each fatty acid will influence the melting point of the triacylglycerides.

The fatty acid compositon of kembayau is shown Table 2 and Fig. 7. The major fatty acids for both
kembayau flesh and kembayau seed oils are palmitic acid (C16:0) and oleic acid (C18:1). Kembayau
flesh contain considerable amount of linoleic (C18:2) which is one of the essential fatty acids that are
required by the body because the body lacks the enzymes to synthesise it de novo.









