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Materials and MethodsIntroduction 

Coconut palm is generally known as Kalpavriksha Sample Collection 
and is known by different names in different regions 

Pure coconut oil was obtained from the coconutlike Tree of life" or "Tree of heaven" or "Tree of 
expeller and five different brands of coconut oilabundance". These names indicate its diverse 
samples from different shops were collected andand multiple uses and importance in lifestyle of 
analyzed separately. Pure coconut oil obta ined fromindividuals within the tropics. Each and every part 
the expeller was mixed separately with 1, 5, 10, 15,of the palm is valuable and has multiple uses in 
20 and 30 per cent of palm kernel oil and mineral oil.agriculture, in health and religious fields. In South
 
The treatments of the experiment were twenty.
India and Southeast Asia, coconut oil is obtained 

mainly by processing of copra and is widely used for Determination of Refractive Index
cooking. It occupies a major position as culinary fat 
in Kerala. Apart from its food value, it has medicinal Refractive Index ofthe oil at 40°Cwas determined 
and cosmetic value as it is rich in health factors by using a Butyro-refractometer (ATAGO RX - 50001) 
(Ahuja et aI., 2014). (Fig 1). Two drops of sample was placed on the lower 

prism. Prisms were closed and mirror was adjusted toCoconut oil belongs to a specific group of oils 
get the sharpest reading. Refractive index is greatlyknown as lauric oils. The major fatty acid present in 
affected by temperature, and hence care was taken tothe coconut oil is lauric acid (C12:0) and it accounts 
keep temperature constant. Temperature correctionfor 45 per cent of the total fatty acid compos ition. 
was undertaken automatically in the instrumentThe health properties of coconut oil are contributed 
itself. The reading of Butyro refractometer wasby the lauric acid. Moreover, palm kernel oil is also 
converted to refractive index with the help of theincluded in the category of lauric oil ( Dayrit, 2014). 
table of FSSAI (FSSAI, 2015) .The adulteration of fats and oils is not easy to detect
 

when the adulterant has a composition near to that
 Results and Discussion
of the original oil. Palm kernel oil among oils is closest 

Adulteration and purity of oil can be checkedto coconut oil in terms of fatty acid saturation level. 
by the refractive index . Pearson (1981) observedIt blends easily with coconut oil and price is nearly 
that refractometer could be used to determine the60 per cent of that of coconut oil thus making mixing 
refractive index of oil and the value obtained forperfect and the process profitable. But coconut oil
 
each oil would be unique.
adulterated with mineral oil is bad for health. Hence 

the quality of coconut oil was analyzed with the help The effect of refractive index on the quality 
Of refractive index . assessment of oil samples is presented in Table 1. 
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Qual ity Analysis 

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
 

ut the sine of angle of refraction . Refractive inde x of 
Ji! the samples can be measured by using a suitable 
ld refractometer. FSSAI standard for refractive index of 
rn coconut oil at 40°C is 1.4481 -1.4491 . 
.5, 

Atasie and Akinhanmi (2009) studied the physico 
iil. 

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
 

ed it could be detected using Abbe's refractometer of 
11) good accuracy. In a study conducted by Srivastava et 
'er al. (2016), it was found that the refractive index of 
to copra oil, hot extracted virgin coconut oil and cold 
tly ext racted virgin coconut oil were 1.4480. Bahadi et 
to al. (2019) studied the physico chemical properties of 
on Malaysian crude palm kernel oil (CPKO) and reported 
-nt that the refractive index of crude palm kernel oil at 
las 28°Cwas 1.455. According to FSSAI (2015), refractive 
he index for palm kernel oil is 1.4490-1.4520. 

The refractive index of samples T1 to T13 wh ich
 
included pure coconut sample collected from
 
expeller, branded coconut oil, coconut oil mixed
 

ed with 1, 5, 10, 15, 20 as well as 30 per cent palm
'ed kernel oil and 1 per cent mineral oil was 1.449. The 
he highest refractive index was noticed for treatment 
for 120 (mineral oil) and the value obtained was 1.467. 

Th is was followed bv T18 (coconut oil mixed with 
lit y 20 per cent mineral oil) which showed a refractive 
1. index of 1.453 . The refractive index sta rted changing 

Table 1. Refractive Index at 40°C of oil samples 

Treatments Refractive Index at 
40°C 

T1 (Pure sample) 1.449 

T2 (Branded sample 1) 1.449 

13 (Branded sample 2) 1.449 

T4 (Branded sample 3) 1.449 

T5 (Branded sample 4) 1.449 

T6 (Branded sample 5) 1.449 

T7 1% PKO+ 99 %Coconut oil 1.449 

T8 5%PKO +95%Coconut oil 1.449 

T9 10% PKO+ 90% Coconut oil 1.449 

T10 15%PKO+ 85%Coconut oil 1.449 

T11 20%PKO + 80%Coconut oil 1.449 

T12 30% PKO+ 70%Coconut oil 
-

1.449 

T1 3 1%Mineral oil+ 99%Coconut oil 1.449 

T14 5% Mineral oil+ 95 %Coconut oil 1.450 

T15 10% Mineraloil+90%Coconut oil 1.451 

T16 15% Mineral oil+85%Coconut oil 1.451 

T1720% Mineral oil+ 80%Coconut oil 1.452 

T1830% Mineral oil+ 70% Coconut oil 1.453 

T19 PKO 1.450 

T20 Mineral Oil 1.467 

SE(m)± 0.00000068 

CD (0.05) 0,0001 
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Quality Analysis 

from coconut oil mixed with 5 per cent mineral oil 
onwards. Refractive index started increasing when 
more quantity of mineral oil substituted the coconut 
oil. In the analysis, treatment T19 (palm kernel oil) 
obtained a refractive index (1.450) which was above 
the value of pure coconut oil. 

In the experiment all the branded coconut 
oil samples showed a refractive index with in the 
standard value. When palm kernel oil was used as 
an adulterant in different concentrations below 
30 percent, the values obtained were w ithin the 
FSSAI standard for coconut oil and it was difficult 
to detect the adulterant. When mineral oil was 
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used as an adulterant, adulteration could be 
detected from the addition of 5 per cent of minera l 
oil. 

Conclusion 

All branded coconut oil samples and coconut oil 
mixed with different concentrations of palm kernel 
oil obtained a value w ithin the FSSAI standard while 
mineral oil adulterated samples exceeded the FSSAI 
limit. High refractive index (1.4674) was noticed for 
mineral oil . Hence mineral oil adulterated samples 
was easily identified with the help of refractive 
index.• 
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Online Payment System for Coconut Journal Subscription 

Coconut Development Board has int roduced the online payment
 
system for subscripti on for Coconut Journals. Both the new subscribers
 
as well as t he existing subscribers can make the payment and start or
 
renew their subscription through t he online mode .
 

For more details visit www.coconutboard.gov.in . or IJttos:/lwww.
 

coconulboard.jn/joumalsubscriplion/home.aspx. The payment can be
 
remitted through Board's Account : State Bank of India, Iyyatti ! Jn.,
 
Ernakulam Branch: Account No.- 61124170321,IFSC: SBIN0031449
 
through Demand Draft/ NEFT / BHIM / Phone Pe/Google Payor PayTm.
 

Subscrip t ion payable (inclusive of Tax): 

Annual Subscription Life time subscription' 

Individual Subscribers 

Indian Nalikera Journal Rs.401­ Rs.1000/· 

Indian Coconut Journal Rs. 60/- Rs. 1600/-

Bharatiya Nariyal patrika" Rs.40/­ Rs.1000/· 

Inst itutes/ Libraries 

Indian Coconut Journal RS. 200/­ RS.5000/· 
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