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ABSTRACT 
Edible oil is an indispensable source of energy for human beings. Nowadays in India, Sunflower oil is replacing the 

traditional oils pertaining to its qualities such as good in poly unsaturated Fatty acid, less in mono unsaturated fatty 

acid content and also has a good aroma. As demand for the oil increases,various cases are reported on sunflower oil 

adulteration with other cheap oils such as palm oil , castor oil and other inedible oils. Our aim is to identify a simple 

method to  discriminate sunflower oil with palm oil , castor oil and Paraffin oil using colorimeter. Colorimeter  

measures the absorption of light by the substance, for a given wavelength. As sunflower oil is  lightyellow in color , 

when it is adulterated with other oils the absorption changes. This method is simple as it does not require any sample 

preparation when compared to the chromatographic and spectroscopic methods.Principal Component Analysis 

(PCA) technique is employed to identify the minimum percentageof adulteration detection. Regression is used for 

quantifying intermediate percentage of adulteration. 

Keywords: Sunflower oil,  Palm oil, Castor oil , paraffin oil, Adulteration, PCA,Regression. 
©2014 RASĀYAN. All rights reserved 

 

INTRODUCTION 
Sunflower oil is premium light yellow oil with a very high linoleic acid   that washes cholesterol in the 

arteries of our heart. It is one of the fastest growing inter crop, has a good aroma and a high smoke point. 

Sunflower oil has unsaturated fats in the form of poly unsaturated fatty acids and monounsaturatedfatty 

acids which is good for health. As the demand for sunflower oil has increased,various cases are reported 

on adulteration with cheap oils. Palm oil is one such cheap oil which is available in plenty and easily 

blends with other edible oils. Palm oil contains more of saturated fatty acids, which is not recommended 

for diet. Castor oil is not a healthy cooking oil and paraffin is a carcinogen.On adulterating sunflower oil 

with other oils modifies the good qualities of the former oil. 

Various techniques are used to detect adulterations in food. Vegetable oil is a blending of various oils in 

right quantities but should be sold as vegetable oil ,but it is seen that the products sold as sunflower oil 

contains the fatty acids of various other oils . The adulteration detection in edible oil is usually done by 

sophisticated techniques .Our aim is to create a simple and direct method for detecting adulteration in 

sunflower oil with other oils. 

Thermal diffusivity studies show that for sunflower oil  the absorption peak is 310nm
1
.Synchronous 

Fluorescence spectroscopy to determine adulteration of sunflower oil with olive oil using multivariate 

technique is carried out and the results shows ,sunflower oil has a strong band at 300 nm and a weak one 

at 325 nm
2
. Sunflower oil  contains nearly 70% of linoleic acid , higher ( 136) iodine value, lower 

saponification value (192.65) , maximum fat acidity ,does not contain carotenoids but palm oil is a very 

rich source of carotenoids
3
.FTIR with chemometric tools foradulteration identification of olive oil with 

corn and sunflower oil
4
. The above method could classify oils and can be carried without taking FTIR 

spectra for separate oils. 

Detection of cottonseed oil and rapeseed oil in sunflower oil has been done by detecting the change in 

transmission coefficient  of the IR spectrum 
5
.Optical properties of sunflower oil and other oils are 
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detected in UV and visible region
6
. In the above study, sunflower oil has a weak fluorescence peak due to 

chlorophyll-a and has a very strong transmission spectra. UV spectroscopy  can be employed for detecting 

sunflower oil with castor oil adulteration and PCA is employed to determine the principal component that 

can be used for detecting the adulterants
7
. Sunflower oil with palm oil is derivatizedand analyzed using 

Gas chromatography
8
. It shows a steep increase in palmitic acid content, a clear indication for 

adulteration that is again subjected to chemometric evaluation using PCA tool
9
. All the above techniques 

require sophisticated instruments and sample preparation. Proposed work is to create a simple method for 

detecting adulteration in sunflower oil. 

 

EXPERIMENTAL 
Three brands of  sunflower oil  , one brand of palm oil , castor oil and paraffin oil were purchased from 

local market in Kumbakonam,Tamilnadu,India. Various blends of  sunflower oil with the other  oils were 

created and were subjected to colorimetric identification.Systronics photoelectric colorimeter 112 ( 

Accuracy of the Instrument : 0.5%FS+/-1 Digit )was used for the analysis. It has been noted that the 

sunflower oils were light yellow in color with an absorption of 0.01 for all the three brands at 450nm. 

Similarly for the pam oil the absorption at 450nm was 0.25, castor oil showed an absorption of 0.16 and 

0.03 for paraffin oil. When the blends of oil ranging from 5% to 50% the color of oil turned from light 

yellow to dark yellow for palm oil and castor oil. Castor oil is denser and so settled down after some time 

, hence it shows castor oil will not blend well with sunflower oil. Paraffin oil is a light oil and easily 

blends with sunflower oil , no color change could be noted and hence no deviation in absorption. 

For colorimetric analysis 2 ml  of oil is  required and the percentage of adulteration of sunflower oil with 

palm oil, castor oil and paraffin oil  is given below in table-1. 

 

Table - 1: Blends of sunflower oil with palm oil/ castor oil / paraffin oil . 

 
Percentage of 

adulterant 
Sunflower oil in ml 

Palm oil/Castor oil / 

Paraffin oil in ml 

5 1.9 0.1 

10 1.8 0.2 

20 1.6 0.4 

30 1.4 0.6 

40 1.2 0.8 

50 1 1 

  

Each of the above blends were tested for three times at 450 nm and the maximum occurrence of 

absorption of the three observation is noted. The results of absorption (optical density ) for various blends 

using colorimeter is given below in table-2. Sunflower oil with palm oil samples are represented in SP 

series , SC series for sunflower with castor oil and SF for sunflower oil with paraffin oil. 

 
Table - 2: Absorption for the oil samples using colorimetry at 450 nm 

 

Adulteration Percentage 
Blends Samples 

5 10 20 30 40 50 

SP1 0.03 0.05 0.07 0.11 0.14 0.15 

SP2 0.01 0.03 0.07 0.09 0.1 0.14 

Sunflower oil 

with Palm 

Oil SP3 0.01 0.03 0.06 0.09 0.11 0.15 

SC1 0.08 0.09 0.13 0.17 0.18 0.20 

SC2 0.06 0.08 0.10 0.15 0.17 0.19 

Sunflower oil 

with Castor 

oil SC3 0.07 0.09 0.12 0.16 0.18 0.19 

Sunflower oil 

With Paraffin 

oil 

SF Not Detectable ( As paraffin blends well into sunflower oil) 
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SP1,SP2,SP3 are the absorption for sunflower oil with palm oil. The absorption shows that for each 

adulteration percentage SP2 and SP3 blends were  close and only brand SP1 had a slightly different 

absorption than the two.  SP1 had the maximum absorption for all the blending.SC1 ,SC2, SC3 are the 

absorption shown by sunflower oil with castor oil. All the three samples were close to each other. As 

paraffin oil is lighter oil with white in color, it blends well with sunflower oil and no deviation in readings 

were noted. A line chart showing the absorption for the above adulteration except for SF Sample is given 

below in fig.-1. 

Optical density of pure sunflower oil for all the three brands at 450 nm is 0.1. But when the palm oil is 

added to the pure sunflower oil the optical density increases. A minimum of 5% adulteration did not show 

much difference except for the first sample SP1. Gradually as the adulteration percentage was increased 

the color change was visible and  a notable increase in absorption. The maximum was set to a 50% 

adulteration .Similarly when castor oil was adulterated with sunflower oil , the optical density had +/- 0.1 

difference.  

 

PCA Analysis 
It is noted that each blends had different absorption it is required to identify the minimum adulteration 

that can be determined with colorimeter. Hence Principal component Analysis is employed to determine 

the minimum percentage of detection. The PCA results using SPSS(Statistical Product and Service 

Solutions ) tool is given below in table-3. 

Table-3 

5.726E-03 97.662 97.662 5.726E-03 97.662 97.662

9.693E-05 1.653 99.315

3.418E-05 .583 99.898

4.130E-06 7.044E-02 99.969

1.845E-06 3.146E-02 100.000

2.666E-19 4.546E-15 100.000

5.726E-03 97.662 97.662 5.848 97.464 97.464

9.693E-05 1.653 99.315

3.418E-05 .583 99.898

4.130E-06 7.044E-02 99.969

1.845E-06 3.146E-02 100.000

2.666E-19 4.546E-15 100.000
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PCA ANALYSIS FOR SUNFLOWER OIL ADULTERATED WITH OTHER OILS

 
 

 
    

Fig.-1: The absorption of adulterated oils using line chart. 
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The scree plot of   PCA is an excellent tool that is used to detect the variance change shown by the 

component is given below in fig.-2. 
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Fig.-2: Scree plot for adulterated oils 

 

The variance explained by the first component is nearly 97% and for the rest of the component is 100%. 

The PCA results shows the first component with 5%  is the minimum possible discrimination for 

detecting sunflower oil and other oil blends.  

 

Regression 
Regression coefficients are determined , so given an absorption value it is possible to calculate the 

adulteration percentage. The regression statistics for sunflower oil with palm oil is given in table-4 and 

sunflower oil with castor oil is given in table-5. 
Table-4:Regression Coefficient for  Sunflower with palm oil 

 

 
 

 

 

 

 

Table-5: Regression Coefficient for sunflower oil with castor oil 

 

 

 

 

 

 

The coefficients can be used to construct the equation that can be used to calculate any adulteration 

percentage given an absorption value. 

 

RESULTS AND DISCUSSION 
Sunflower oil is yellow colored oil and as palm oil is dark yellow in color , both the oil  blends easily. 

Castor oil is a denser oil also shows a good absorption peak, but  it settles at the bottom slowly. Paraffin 

oil is a very light oil , when adulterated with sunflower oil no color change or absorption change is 

noticed. So , paraffin oil detection in sunflower oil with calorimeter is not possible but can be employed 

for detecting palm and castor oil in sunflower oil. The absorption indicates that a simple color based 

technique can be used as  it is very cost effective. By combining PCA and the colorimeter readings , it can 

discriminate even a minimum of 5 percentage. Regression equation can be derived from the output , to 

 Coefficients 

Intercept -2.408424908 

X Variable 353.021978 

 Coefficients 

Intercept -21.69054441 

X Variable 352.4355301 
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determine the intermediate percentage of adulteration. The results are encouraging and a simple color 

based sensors can be used to detect adulteration to a minimum 5% of composition. 
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