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Abstract 
 

Olive oil has been listed as the top most common food fraud by European 
Commission and therefore requires constant development of authentication 
method.  This study is conducted to determine the presence of sunflower oil in 
olive oil at 1, 5, 10 and 20% of adulteration percentage. Fourier Transform 
Infrared (FTIR) spectroscopy and physicochemical analysis such as specific 
gravity, refractive index, iodine value, acid value and colour were used to 
distinguished adulterated samples. The spectral differences between olive oil 
added with sunflower oil by using FTIR can be seen at frequency region 1402 
cm−1 caused by =C–H bending, 1300 – 1000 cm−1 caused by C–O stretching and 
CH2– bending, 965 – 960 cm−1 caused by –HC=CH and 872 – 850 cm−1 caused 
by =CH2 wagging. Meanwhile, refractive index can detect differences only at 
10% addition level. For the analysis specific gravity, iodine value and acid value 
were significantly difference (p<0.05) between olive oil and 5% addition of 
sunflower oil into olive oil which indicated that the 5% addition level can be 
detected. Colour analysis can determine significant differences at 1% addition. 
Ensuring olive oil at the highest quality is an importance value in halal supply 
chain. 
 
Keywords: Olive Oil, Adulteration, Halal Supply Chain. 

 
INTRODUCTION  
Olive oil (OO) is oil made from the fruit of Olea europea L. (Preedy & Watson, 2010). Olive 
oil is an economically major product in the Mediterranean countries. The oil is known for 
its health benefits and gives a fine aroma and a pleasant taste. The quality of olive oil ranges 
from the low-quality olive–pomace oil (OPO) (or raw residue oil) to high quality extra virgin 
olive oil (EVOO) (Allam & Hamed, 2007). Water that presents in the olive fruit which are 
also known as “vegetable” water are up to 70%. The chemical composition of the olive fruit 
is basically water (50%), carbohydrates (19%), oil (22%), cellulose (5.8%), protein (1.6%) 
and minerals (ash) (1.5%). There are a few other important constituents including pectin, 
pigments, organic acids, and glycosides of phenols. Some of the components or the 
hydrolysis products that are found in the vegetable water which can be squeezed with the 
oil during processing and are separated by centrifugation (Boskou, 2015). 
 The high prices of edible oils such as OO or EVOO can cause producers or traders to 
resort to partial or total substitution of these with lower grade olive oil or other cheaper 
oils for example sunflower oil (SFO), soybean oil and rapeseed oil. Addition of cheaper, low-
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grade or unnecessary substances that can affect the nature and quality of the original food 
is known as food adulteration. For example, the addition of cheap oil to expensive oils, as in 
the case of adding refined oils to virgin olive oil (VOO), or the addition of low- to high-quality 
OO (Abbas & Baeten, 2016). These can cause halal issue which is one of major economic 
fraud that also give serious consequences for consumer right and health (Poiana et al., 
2012). Islam prohibit the act of fraud as mentioned in al-Quran:   

رُونَ  ۝  يَسْتَ وْفُونَ   لنَّاسِّ ٱعَلَى    كْتَالُوا  ٱإِّذَا    لَّذِّينَ ٱ ۝وَيْل ٌۭ ل ِّلْمُطفَ ِّفِّيَن  ﴿ يظَنُُّ أَلََ  ۝  وَإِّذَا كَالُوهُمْ أوَ وَّزنَوُهُمْ يُُْسِّ
مُ مَّب ْعُوثوُنَ  لَ  ٰٓئِّكَ أَنََّّ  ﴾ ۝لْعَ  لَمِّينَ ٱلِّرَب ِّ  لنَّاسُ ٱيَ وْمَ يَ قُومُ  ۝ لِّيَ وْمٍ عَظِّيمٍ   ۝ أوُ 

Meaning: “Woe to the defrauders! Those who take full measure ˹when they buy˺ from people, 
but give less when they measure or weigh for buyers. Do such people not think that they will 
be resurrected, for a tremendous Day, the Day ˹all˺ people will stand before the Lord of all 
worlds?” (al-Quran. al-Mutaffifin 1-6). 
 
 Throughout the years, olive oil adulteration has always been a problem and has 
never been controlled to one region or country only (Torrecilla, 2010). The low production 
and high price as compared with some other oils making the olive oil (OO) one of the most 
adulterated vegetable oils. With the intention to improve the control of trade of olive oil, 
several international institutions such as the International Olive Council (IOC) and the 
Antifraud Unit of the European Union (OLAF) are focusing on drafting antifraud legislation 
(Conte et al., 2020). The International Olive Council (IOC) has defined the standard for 
classifying olive oil according to the chemical, sensory, and organoleptic properties. As for 
example, extra-virgin olive oil (EVOO) also must have a free acidity percentage of less than 
0.8, virgin olive oil (VOO) has a free acidity of less than 1% and OO must have a free acidity 
of not more than 2% (Gonzalez & Aparicio, 2002). 
 However, determination of adulteration through physical or chemical properties as 
mentioned above is not ample. The use of robust technique is necessary. Infrared 
spectroscopy is a one of spectroscopic technique based on the interaction of infrared 
radiation with matter. It can be used to identify and quantify compounds which absorb 
frequencies that are characteristics of their structure such as molecular potential energy 
surfaces, the masses of the atoms, and the associated vibronic coupling. The infrared 
spectroscopy (FTIR) has been widely applied in the detection of agricultural products such 
as wine, olive oil, tea and meat due to the fast and simple operation (Yang et al., 2018). 
 This study aims to determine the physicochemical differences between olive oil 
added with sunflower oil at different percentages as well as to determine the spectral 
differences between olive oil added with sunflower oil by using FTIR. Results presented 
here will provide information on ability of FTIR to distinguish olive oil (OO) added with 
sunflower oil (SFO) as there were many research regarding incorporation of extra virgin 
olive oil into other cheaper oil rather than sunflower oil. The SFO was chosen to be use in 
present study due to its higher chemical composition similarity with OO such as palmitic 
acid. By adding different concentration of SFO to the OO, the spectral region can be 
determined to distinguish between addition samples and control OO. 
 
METHODOLOGY  
Preparation of Sample 
A set of four samples containing olive oil and sunflower oil were mixed together in 
accurately weighted proportions of 1%, 5%, 10% and 20% v/v (Table 1) and shaken 
vigorously to ensure the total homogenization. One commercial olive oil was used as 
standard and the samples containing sunflower oil were assigned as adulterated. 
Meanwhile, 100% sunflower oil used as negative control. The mixed samples were 
proceeded with physicochemical analysis and FTIR reading 
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Name Addition 
percentage (%) 

Olive oil 
content (g) 

Sunflower oil 
content (g) 

Olive oil (positive control) 0 10 0 
Sample 1 1 9.9 0.1 
Sample 2 5 9.5 0.5 
Sample 3 10 9 1 
Sample 4 20 8 2 
Sunflower oil  
(negative control) 

0 0 10 

Table 1: Addition percentage which assume for every 10mL of olive oil 
 

FTIR Analysis 
FTIR spectra of samples was measured using FTIR Spectrometer (Spectrum One, Perkin 
Elmer, USA). A Perkin-Elmer Spectrum one FTIR spectrophotometer equipped with a 
deuterated triglycerine sulphate (DTGS) detector was used to collect FTIR spectra with a 
resolution of 4 cm−1 at 20 scans. A small quantity (2 μL) of the sample was deposited using 
a Pasteur pipette between two well-polished KBr disks, creating a thin film. All spectra were 
recorded and processed with the computer software program Spectrum for Windows 
(Perkin-Elmer). Each sample was measured in triplicates (Selaimia et al., 2017) 

 
Specific gravity (SG).   
Based on AOCS Method Cc 10a-25 (AOAC, 1984), the specific gravity (SG) of the oil samples 
were determined starting by the empty SG bottle will be weighed. Then, the SG bottle was 
filled with the oil, the bottle was closed with stopper which has a capillary bore. The filled 
SG bottle was cooled at 7 °C for 24 hours. The next day, the SG bottle was warmed at 25 °C 
until the expansion has ceased. The SG bottle was wiped and cleaned on the outside and 
weighed again. Each sample was measured in triplicates. The SG of the oil sample was 
calculated using formula: 

Specific gravity= 
Density of oil (

g
mL⁄ )

Density of water (
g

mL⁄ )
 

 
Refractive Index (RI).  
The determination of refractive index (RI) was measured by a Digital ABBE refractometer 
(AR2008, Kruss Optronic, Germany). The temperature used was 20 °C for oils. The 
secondary prism will be opened and 2-3 drops oil was placed at the centre of the main prism. 
The oil sample was made sure evenly distributed and no presence of air bubble. The 
secondary prism was closed with caution. While looking through the eyepiece, the 
measurement knob turned slowly until the boundary line can be observed (this line may 
not be clear). The measurement knob was turned until the view changes from dark to light 
and the colour compensator knob was turned to remove the colour of the boundary line. 
After that, a clear boundary line can be seen. The measurement knob was turned again to 
coincide the boundary line with the crossed line. The RI as recorded. Each sample was 
measured in triplicates (Khaled et al., 2018). 

 
Iodine value.  
According to AOCS Official Method Tg 1-64 (AOAC, 1984), approximately 0.15 g of oil sample 
was weighed into a dry and clean conical flask. About 20 mL of cyclohexane was added to 
dissolve the oil. Next, 25 mL of Wij’s solution was added, the stopper was inserted and the 
solution was shaken gently. Then, the flask was placed in the dark for 1 hour. After standing, 
20 mL of 15% potassium iodide solution and 100 mL of distilled water was added. One mL 
of starch indicator was added. The solution was titrated with 0.1 M sodium thiosulphate 
solution until the blue colour disappeared after vigorous shaking. Each sample was 
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measured in triplicates. The volume of sodium thiosulphate used was recorded and 
calculated using formula: 
 

Iodine value= 
12.69 M(Vb-Vs)

W
  

 
M – Molarity of the sodium thiosulphate solution used 
Vb – Volume in mL of the sodium thiosulphate solution used for the blank test 
Vs – Volume in mL of the sodium thiosulphate solution used for the sample test 
W – Weight in gram of the sample 

 
Acid Value 
As stated by AOCS Official Method Cd 3d-63 (AOAC, 1984), 25 mL diethyl ether was mixed 
with 25 mL ethanol and 1 mL of 1% phenolphthalein solution. Approximately 10 g of fresh 
oil sample was dissolved in the mixed neutral solvent. The solution was titrated with 
aqueous 0.1 M NaOH until pink colour persists for 15 seconds obtained. The titre was made 
sure to not exceed 10 mL, if not two phases may be formed. Each sample was measured in 
triplicates. The volume of NaOH used was recorded and calculated using formula: 

 

Acid value= 
Vt (mL)×0.0256 (g)

Weight of sample (g)
 ×100 

 
Vt – Volume in mL of NaOH solution used 

 
Viscosity 
According to Sahasrabudhe et al. (2017),  the viscosity of the olive oil samples was 
determined by using Brookfield viscometer (LVT, Brookfield Engineering Laboratories Inc, 
USA). The spindle selected was spindle number 1 and attached to the shaft. Then, the 
viscometer was levelled. The oil samples were placed in 250 mL beaker. The spindle was 
immersed into the oil sample up to the indentation at the neck of the spindle. A suitable 
speed of 60 rpm will be selected. Next, the viscometer was turned on the readings was 
collected after the viscometer gave three consistent reading about 1 minutes apart. For the 
oil samples, the valid dial readings taken between 10 until 90. Each sample was measured 
in triplicates. The reading taken was expressed as centipoise (cP) and calculated by using 
the following formula: 

 
Viscosity (centipoise)= Dial reading × Factor 

 
Colour 
The colour of the oil samples was determined by using Chroma meter (CR-400, Minolta, 
Japan). The oil sample was placed in a petri dish and positioned directly on the light. The 
colour parameter value that measured was lightness (L*), redness (a*) and yellowness (b*). 
Three reading were taken from each sample. L* value measure lightness form black to white 
(1-100); +a* values represent redness and –a* value represent greenness; +b* values 
represent yellow and –b* values represent blue. The colour analysis was performed in 
triplicate for each olive oil, mixed olive oil and sunflower oil (Almeida et al., 2017). 

 
Statistical Analysis 
All analysis were done in triplicate (n=3) and the data was expressed as the mean and 
standard deviation (SD). All the data were subjected to one way analysis of variance 
(ANOVA) by using SPPS software. Mean values were compared at p<0.05 significant level 
by Duncan’s multiple range test. 
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RESULTS AND DISCUSSION 
FTIR Analysis  
Triglycerides were the principal component in fats and oils and, consequently, dominate 
FTIR spectra of fats and oils. Based on the spectra, the differences can be seen at the 
frequency regions of 1402 cm−1, 965 – 960 cm−1, 872 – 850 cm−1 and 1300 – 1000 cm−1. 
Rohman and Che Man [19] stated that, there was a difference in the spectra which can be 
seen at frequency of 1402 cm−1 caused by =C–H bending. A study conducted by Rohman et 
al. (2010) reported that the difference between the spectrums can be seen in the frequency 
region of 965 – 960 cm−1 that showed the chemical bonds of –HC=CH. According to Rohman 
and Che Man (2010) there were difference in the spectrum at 872 – 850 cm−1 due to =CH2 
bonds. The differences of the spectra for these three regions were mainly due to the double 
bond. As the addition percentage of the sunflower oil into the olive oil increases, the amount 
of linoleic acid increases thus the increases of the amount of double bond present. According 
to Allam and Hamed (2007), there were visual differences in the peak at 1300 – 1000 cm−1 
and it was very useful to detect olive oil adulteration as it showed C–O stretching and CH2– 
bending. This was due to increases the addition percentage will decrease the amount of 
carbonyl and alkane group. Below showed the overlay spectra of olive oil, mixture of olive 
oil and sunflower oil. The summary of the frequency region and chemical bonds that showed 
difference in olive oil, mixture of olive oil and sunflower oil can be seen in the table below. 

 
Frequency Region (cm-1) Chemical Bonds Reference 

1402 =C–H bending Rohman & Che Man (2010) 

965 – 960 –HC=CH Rohman et al. (2010) 

872 – 850 =CH2 wagging Rohman et al. (2010) 

1300 – 1000 
C–O stretching 

CH2– bending 
Allam & Hamed (2007) 

Table 2: The summary of the frequency region and chemical bonds of olive oil, mixture of 
olive oil and sunflower oil 

 
Specific gravity (SG). The specific gravity was the ratio between the density of an 

object, and a reference substance. Result for specific gravity analysis with different 
percentage of adulteration was shown in Table 3 below. Mean within each column with 
different superscript are significantly different at p<0.05. From this study, it was found that 
specific gravity for control olive oil is lower (0.9087) than sunflower oil with 0.9475. These 
could be due to the specific gravity of unsaturated glycerides was higher than the 
corresponding saturated ones, sunflower oil had higher unsaturated fatty acid as compared 
to olive oil. When comparing these results to Codex Alimentarius Commission [9], the 
specific gravity for olive oil should be 0.910-0.916 while sunflower oil should be 0.918-
0.923 which were different form the study. However, by comparing the results from Fakhri 
(2011), specific gravity for olive oil was nearly the same with 0.8974. As the percentage of 
addition increases, the specific gravity also increases linearly with 0.9096, 0.9151, 0.9174 
and 0.9385. Increases of the specific gravity may be attributed by the different fatty-acid 
composition, different total solid content and different degree of saturation (O’Brien, 2009). 
As sunflower oil was added to the olive oil causing the changes in the amount of linoleic acid 
in the oil thus resulting in the increases of specific gravity. Although the specific gravity 
increases, there was no significant difference between the control olive oil with 1% of 
addition.  
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a. Olive Oil (Positive Control) 
 

 
 
b. Sunflower Oil (Negative Control) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure 1: FTIR spectra of a) Olive oil 0% and b) Sunflower oil 0%. The highlighted regions 
indicate the observed spectra differences as summarised in Table 2. 
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Figure 2: FTIR spectra of Olive oil, samples adulterated with sunflower oil (1, 5, 10 and 
20%) and Sunflower oil. The dotted line indicates the observed spectra differences as 

summarised in Table 2. 
 

Refractive index (RI). Refractive index known as the ratio of the velocity of light in a 
vacuum to its velocity in a specified medium. The refractive index for olive oil was 1.4676 
while sunflower oil was 1.4723. This is consistent with what has been found in previous 
study conducted by Mengistie et al. (2018), the refractive index for sunflower oil was 1.475 
at 30 °C while another study conducted by Fakhri (2011) stated that the refractive index for 
olive oil was 1.4670 at 30°C. According to Table 3, the results for refractive index for 
addition percentage of 1%, 5%, 10% and 20% were 1.4682, 1.4678, 1.4676 and 1.4687. 
There was no significant difference between control olive oil and addition percentage with 
1% and 5%. The significant difference only can be seen at addition percentage of 10% and 
above. Refractive index of fats and oils was a basic value that relates to molecular weight, 
fatty acid, chain length, the degree of unsaturation and degree of conjugation. Sunflower 
(876.16 g/mol) had higher molecular weight than olive oil (282.468 g/mol). This is 
consistent with what has been found in previous study by Silla et al. (2014) which stated 
there was a general tendency for the refractive index to increase as the molecular weight of 
liquid increases. From the result, refractive index cannot be used to determine the addition 
of sunflower oil in olive oil at low concentration only 10% and above. 

Iodine value (IV). Iodine value also called iodine number was known to measure the 
degree of unsaturation of an oil or fat. From the results, it is clear that the iodine value for 
the olive oil (77.4742) was lower as compared to sunflower oil (101.8631). According to 
Codex Alimentarius Commision [9], the iodine value for olive oil should be 75-94 while for 
sunflower oil was 118-141. The iodine value for olive oil (77.4742) was nearly the same as 
a study conducted by Abdel-Razek et al. (2011) which had the iodine value of 83. Contrary 
to the findings of Roiaini et al. (2015) with the iodine value of 94 which may due to 
differences in cultivar and purities of olive oil sources. In line with previous studies by 
Konuskan et al. (2018), the iodine value for sunflower oil was 102.02 which was quite the 
same as the result 101.8631.  

Other than that, the iodine value increased to 79.0240, 80.9428, 84.2054 and 
91.4883 as the percentage of addition increased. These was due to the amount of double 
bonds present which react with iodine compounds. The higher the iodine value, the more 
C=C bonds were present in the oil. In line with previous studies done by Siddique et al. 
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(2010), the increment of iodine value was due to the fact that after the oils were adulterated 
together, their degree of unsaturation changed leading to changed iodine value. Although 
the iodine value increased, there was no significant difference between the control olive oil 
with 1% of addition percentage. 

Acid value (AV). The acid value (AV) was a common parameter in the specification 
of fats and oils. Table 3 showed the results of acid value with different percentage of 
adulteration of sunflower oil to olive oil. The results demonstrated that olive oil (0.1788) 
had a significantly lower acid value, and the acid value for sunflower oil was much higher 
(0.8172). The findings were directly in line with previous findings by Fakhri (2011), which 
reported that the acid value for one of the sunflower oils used was 0.802. As for olive oil, 
Ashif (2017) reported in their study that the acid value was 0.24 which was slightly higher 
than form the result. The result also showed an increase of acid value with the increasing 
addition percentage. These could be due to the amount of free fatty acid present in the 
adulterated oil as sunflower had higher acid value than olive oil. Low acid value in oil 
indicates that the oil will be stable over a long period of time and protect against rancidity 
and peroxidation. This could be attributed to presence of natural antioxidants in the seeds 
such as vitamins C and A as well as other possible phytochemical like flavonoids (Aremu et 
al., 2015). Even when the acid value increases, there was no significant difference between 
the control olive oil with 1% addition percentage. Overall, the analysis of acid value can only 
be used to determine the addition of sunflower oil in olive oil above 1%. 

Viscosity. Viscosity is resistance of a fluid (liquid or gas) to a change in shape. This 
analysis was done to know which oil was more viscous. Form this finding, it was suggested 
that the viscosity for control olive oil was higher with 130.00 cP and sunflower oil was lower 
with 110.00 cP. Viscosity was closely correlated with the structural parameters of the fluid 
particles and the value increases with increasing degree of saturation. The study done by 
Fakhri (2011) reported the value of 69.998 cP for olive oil and 59.254 cP for sunflower oil 
at 25 °C. The vast difference could be due to the differences in the equipment used and the 
spindle used. Table 3 showed that olive oil was more viscous as compared to sunflower oil. 
The viscosity decreased as the addition percentage increased. According to Rubalya 
Valantina et al. (2013), the viscosity of olive oil decreases with the addition of sunflower oil 
due to factors like density, molecular weight and unsaturation. In this case, the reason was 
the content of large amount of unsaturated fatty acid in sunflower oil. Although the viscosity 
decreased, there was no significant difference between the control olive oil with 1% 
addition level.  
 

Table 3: The results of physicochemical properties of olive oil, mixture of olive oil & 
sunflower oil  

Sample (with 
percentage 
addition of 

SFO) 

Specific 
gravity 

(SG). 

Refractive 
index (RI). 

Iodine 
value (IV). 

Acid value 
(AV). 

Viscosity. 

Olive oil (0%) 

 
0.9087 ± 
0.0004e 

1.4676 ± 
0.0003d 

77.4742 ± 
0.8504e 

0.1788 ± 
0.0003e 

130.00 ± 
2.500a 

Sample 1 (1%) 

 
0.9096 ± 
0.0013e 

1.4682 ± 
0.0002d 

79.0240 ± 
0.3596e 

0.1785 ± 
0.0006e 

128.17 ± 
1.4434a 

Sample 2 (5%) 

 
0.9151 ± 
0.0010d 

1.4678 ± 
0.0002d 

80.9428 ± 
0.1880d 

0.2087 ± 
0.0006d 

120.83 ± 
1.4434b 

Sample 3 (10%) 
0.9174 ± 
0.0003c 

1.4676 ± 
0.0001c 

84.2054 ± 
0.3067c 

0.2308 ± 
0.0003c 

119.17 ± 
1.4434b 

Sample 4 (20%) 
0.9385 ± 
0.0005b 

1.4687 ± 
0.0001b 

91.4883 ± 
0.4882b 

0.2784 ± 
0.0151b 

115.83 ± 
1.4434c 

Sunflower oil 
(0%) 

0.9475 ± 
0.0018a 

1.4723 ± 
0.0011a 

101.8631 ± 
1.8789a 

0.8172 ± 
0.0094a 

110.00 ± 
2.500d 

Mean within each column with different superscript are significantly different at p<0.05 
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Colour. The value of L* for the lightness from black (0) to white (100), a* from green 
(-) to red (+), and b* from blue (-) to yellow (+). From Table 4, the L* value for olive oil was 
24.84±0.1960, the a* value was -0.63±0.0265 and the b* value was 3.19±0.0361. Sunflower 
oil obtained L* value of 25.49±0.0100, a* with the value of -0.12±0.0611 and b* value of 
1.94±0.0322. These indicated that the olive oil was darker, yellowish and more greenish in 
colour while the sunflower oil was lighter, less greenish and less yellowish. In line with 
international food standard by Codex Alimentarius Commission (2013), the colour of olive 
oil should be yellow to green.  

 
Table 4: Colour of olive oil, mixture of olive oil and sunflower oil 

Sample (with percentage 
addition of SFO) 

L* a* b* 

Olive oil (0%) 24.84±0.1960c -0.63±0.0265a 3.19±0.0361a    
Sample 1 (1%) 25.04±0.0058b -0.63±0.0153a 2.93±0.0208b 
Sample 2 (5%) 23.89±0.0100d -0.62±0.0100a 2.93±0.0351b 
Sample 3 (10%) 25.07±0.0116b -0.62±0.0116a 2.67±0.0200c 
Sample 4 (20%) 25.63±0.0000a -0.62±0.02646a 2.68±0.0764c 
Sunflower oil (0%) 25.49±0.0100a -0.12±0.0611b 1.94±0.0322d 
Mean within each column with different superscript are significantly different at p<0.05  

 
The results describe that there were significant differences for L* and b* as the 

addition percentage increased. The value for a* did not have any significant difference. The 
L* value increases due to sunflower oil was much lighter colour as compared to the olive oil. 
According to Escolar et al. (2007) and Gonzalez et al. (2007), some olive oils also had low b* 
values due to effect of their pigment contents, which were high enough in some olive oils to 
give coordinates falling within the zone for most virgin or extra virgin oils. A degraded or 
adulterated sample can exhibit a carotenoid profile which decreased the b* value. 

The findings above describes the used of FTIR, specific gravity, refractive index, 
iodine value, acid value and viscosity in determining the authenticity of EVOO. As the name 
Extra Virgin is indicated, such marketed olive oil must be in high purity. Any attempt to 
substitute, mixed or combined with cheaper version (Olive Oil) is considered as non-
authentic.  

Halal authenticity is an issue of major concern in the food industry. Many cases were 
reported worldwide involving adulteration of haram or mushbooh ingredients in foods 
productions. A lot of cases related to olive oil happened globally, and might affect Malaysia 
as the importer of this commodity.  For instance, in April 2008, an "Operation Golden Oil” 
conducted by 400 Italian police officers confiscated seven olive oil plants that arrested 40 
people in nine provinces of northern and southern Italy because they added chlorophyll to 
sunflower and soybean oil to make it more green and selling it as EVOO, both in Italy and 
abroad. 25,000 litres of the fake oil were seized and prevented from being exported. As 
mention by Butleron in February 14, 2012, in the article form Olive Oil Times there was 
alleged international olive oil scam in which palm, avocado, sunflower and other cheaper 
oils were passed off as OO. The oils were blended in an industrial biodiesel plant and 
adulterated in a way to hide markers that would have revealed their true nature.  

Therefore it is hope that the method that is being developed in this study will help 
authoritative body to discriminate or authenticate the products in the market in order to 
safeguard Muslim customers while selecting food goods for consumption. Additionally, the 
task of halal verification requires competence from other associated technical domains, 
such as food science and technology, chemistry, and veterinary science, and cannot be only 
based on knowledge from the shariah. Halal verification now requires the use of cutting-
edge, high-tech analytical instrumentation in addition to physical inspection and 
documentation. 
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CONCLUSION  
Analysis of specific gravity, refractive index, iodine value, acid value and viscosity can be 
used to determine difference at the addition percentage of 5%. Refractive index only can 
detect differences at 10% and above. While, colour analysis can detect differences at 1% 
addition level. The spectral differences between olive oil added with sunflower oil by using 
FTIR can be seen at frequency region 1402 cm−1 caused by =C–H bending, 1300 – 1000 
cm−1 caused by C–O stretching and CH2– bending, 965 – 960 cm−1 caused by –HC=CH and 
872 – 850 cm−1 caused by =CH2 wagging. Further study on physicochemical analysis 
should be carried out such as fatty acid composition. Chemometrics analysis, including 
quantification using partial least squares (PLS) and principal component regression (PCR) 
calibrations and discriminant analyses can be done to obtain more specific and detail results 
for FTIR analysis. 
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