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Introduction

Coconut palm is generally known as Kalpavriksha
and is known by different names in different regions
like Tree of life” or “Tree of heaven” or “Tree of
abundance”. These names indicate its diverse
and multiple uses and importance in lifestyle of
individuals within the tropics. Each and every part
of the palm is valuable and has multiple uses in
agriculture, in health and religious fields. In South
India and Southeast Asia, coconut oil is obtained
mainly by processing of copra and is widely used for
cooking. It occupies a major position as culinary fat
in Kerala. Apart from its food value, it has medicinal
and cosmetic value as it is rich in health factors
(Ahuja et al., 2014).

Coconut oil belongs to a specific group of oils
known as lauric oils. The major fatty acid present in
the coconut oil is lauric acid (C12:0) and it accounts
for 45 per cent of the total fatty acid composition.
The health properties of coconut oil are contributed
by the lauric acid. Moreover, palm kernel oil is also
included in the category of lauric oil ( Dayrit, 2014).
The adulteration of fats and oils is not easy to detect
when the adulterant has a composition near to that
of the original oil. Palm kernel oil among oils is closest
to coconut oil in terms of fatty acid saturation level.
It blends easily with coconut oil and price is nearly
60 per cent of that of coconut oil thus making mixing
perfect and the process profitable. But coconut oil
adulterated with mineral oil is bad for health. Hence
the quality of coconut oil was analyzed with the help
of refractive index.
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Materials and Methods

Sample Collection

Pure coconut oil was obtained from the coconut
expeller and five different brands of coconut oil
samples from different shops were collected and
analyzed separately. Pure coconut oil obtained from
the expeller was mixed separately with 1, 5, 10, 15,
20 and 30 per cent of palm kernel oil and mineral oil.
The treatments of the experiment were twenty.

Determination of Refractive Index

Refractive Index of the oil at 40°C was determined
by using a Butyro-refractometer (ATAGO RX — 50001)
(Fig 1). Two drops of sample was placed on the lower
prism. Prisms were closed and mirror was adjusted to
get the sharpest reading. Refractive index is greatly
affected by temperature, and hence care was taken to
keep temperature constant. Temperature correction
was undertaken automatically in the instrument
itself. The reading of Butyro refractometer was
converted to refractive index with the help of the
table of FSSAI (FSSAI, 2015).

Results and Discussion

Adulteration and purity of oil can be checked
by the refractive index. Pearson (1981) observed
that refractometer could be used to determine the
refractive index of oil and the value obtained for
each oil would be unique.

The effect of refractive index on the quality
assessment of oil samples is presented in Table 1.
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Fig 1. Refractometer

According to FSSAI (2015), refractive index is defined
as the ratio of velocity of light in vacuum to the
velocity of light in the oil or fat or it is described as
the ratio between the sine of angle of incidence to
the sine of angle of refraction. Refractive index of
the samples can be measured by using a suitable
refractometer. FSSAI standard for refractive index of
coconut oil at 40°Cis 1.4481-1.4491.

Atasie and Akinhanmi (2009) studied the physico
chemical characteristics of palm kernel oil and the
refractive index obtained was 1.453. Ariponnammal
(2012) reported that percentage of adulteration in
coconut oil was about thirty percent of palm oil and
it could be detected using Abbe’s refractometer of
good accuracy. In a study conducted by Srivastava et
al. (2016), it was found that the refractive index of
copra oil, hot extracted virgin coconut oil and cold
extracted virgin coconut oil were 1.4480. Bahadi et
al. (2019) studied the physico chemical properties of
Malaysian crude palm kernel oil {CPKO) and reported
that the refractive index of crude palm kernel oil at
28°C was 1.455. According to FSSAI (2015), refractive
index for palm kernel oil is 1.4490-1.4520.

The refractive index of samples T1 to T13 which
included pure coconut sample collected from
expeller, branded coconut oil, coconut oil mixed
with 1, 5, 10, 15, 20 as well as 30 per cent palm
kernel oil and 1 per cent mineral oil was 1.449. The
highest refractive index was noticed for treatment
T20 (mineral oil) and the value obtained was 1.467.
This was followed by T18 (coconut oil mixed with
20 per cent mineral oil) which showed a refractive
index of 1.453. The refractive index started changing
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from coconut oil mixed with 5 per cent mineral oil used as an adulterant,
onwards. Refractive index started increasing when detected from the addition of 5 per cent of mineral

more quantity of mineral oil substituted the coconut oil.
oil. In the analysis, treatment T19 (palm kernel oil)

obtained a refractive index (1.450) which was above Conclusion
All branded coconut oil samples and coconut oil
In the experiment all the branded coconut mixed with different concentrations of palm kernel
oil samples showed a refractive index within the oil obtained a value within the FSSAI standard while
standard value. When palm kernel oil was used as mineral oil adulterated samples exceeded the FSSAI
an adulterant in different concentrations below limit. High refractive index (1.4674) was noticed for
30 percent, the values obtained were within the mineral oil. Hence mineral oil adulterated samples
FSSAl standard for coconut oil and it was difficult was easily identified with the help of refractive

the value of pure coconut oil.

to detect the adulterant. When mineral oil was index..
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Coconut Development Board has introduced the online payment
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renew their subscription through the online mode.
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