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Olive oil is rich in antioxidants and it is a healthy fat for human 
consumption. It has a lot of flavonoid antioxidant compounds. The study 
aim was determination of flavonoids in crude and refined olive oils supplied 
in Tehran market of Iran using spectrophotometric method. Total flavonoid 
contents of olive oils were estimated by using the aluminum chloride 
colorimetric method as described by Willet. Results showed that the 
flavonoid contents of crude and refined olive oil were ranged from 3.61 to 
1.56 mg rutin hydrate equivalent/g of sample. Compared to refined olive oil, 
flavonoid content of the crude olive oils was high. It was concluded that the 
olive oil, especially virgin olive oil can be a good source of flavonoids in 
human nutrition.  
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1. Introduction   

Olive oil as an important component and 
main source of fat in the diet of Mediterranean 
people, is obtained by mechanical extraction 
from the fruit of the Oleaeuropaea L. tree, which 
belongs to the olive family, comprises some 
400 species, and thrives in temperate and 
tropical climates (1). Olive oil is rich in 
antioxidants, especially vitamin E, long 
thought to minimize cancer risk. Among plant 
oils, olive oil has the highest monounsaturated 
fat mentioned as a healthy dietary fat that 
does not oxidize in the body (2). 

Olive oil is recognized for its nutraceutical 
and organoleptic properties. Its unique and 
well balanced composition includes 
antioxidants such as hydrophilic phenols. This 
group of compounds has valuable antioxidant 

activity endowing the oil with high stability 
during storage, besides their effects on human 
health and on olive oil sensory characteristics 
(9). 

Extensive scientific evidence shows that the 
Mediterranean diet prevents the onset and 
progression of coronary heart disease (CHD), 
metabolic disorders, and several types of 
cancer. These effects might in part be due to 
specific dietary factors such as consumption of 
fresh fruits, vegetables, legumes, cereals 
containing large amounts of fiber, 
antioxidants, minerals, vegetable proteins, 
vitamins, and concomitant low consumption 
of red meat. However, a clear understanding 
of the possible mechanisms underlying the 
cardio protective effects has not yet been 
reached.  

Fruit and vegetable have biological effects 
in association with antioxidant components 
that can reduce risk of cancer and 
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cardiovascular diseases. While these 
protective effects have been primarily 
attributed to beta-carotene and ascorbate, 
phenolic constituents may also play a role. 
Flavonoids are a broad class of low molecular 
weight; secondary plant phenolics 
characterized by the flavan nucleus (3). They 
are plant pigments that are synthesized from 
phenylalanine, generally display marvelous 
colors known from petals of flower (4). 
Flavonoids can be further classified into 
flavones (2-phenylchromen-4-one), flavonols 
(3-hydroxy-2-phenylchromen-4-one), 
flavanones (2,3-dihydro-2-phenylchromen-4-
one), and isoflavones (3-phenylchromen-4-
one) (5).Their daily consumption can reach 
tens and hundreds milligrams. Depending of 
diet the concentration of these compounds in 
blood considerably changes and can reach a 
few micromoles. The presence of flavonoids in 
diet is very important for human health 
because they reveal anti-inflammatory, 
antibacterial, antiviral and antifungal 
activities. Flavonoids are also known to 
prevent cardiovascular, cancer, and 
neurodegenerative diseases (6). 

Food-derived flavonoids, in particular 
quercetin, critically modulate a variety of 
inflammatory processes and immune 
functions and these have been extensively 
reviewed (4). 

A reason for the increasing interest in the 
flavonoids is that the pharmaceutical industry, 
true to its tradition, is always searching for 
new medical herbs, the functional compounds 
of which can serve as a starting point for the 
development of optimal derivatives. Another 
reason for the growing activity in the field of 
flavonoid biochemistry is the persistent claim 
by many lay medical practitioners of the 
beneficial effects of treatment with natural 
products, which proved to be rich in 
flavonoids (7). Olive oil has flavonoid 
compounds and it is important to know the 
content of flavonoid in consumed olive oil. 
The aim of this study was determination of 
flavonoids in olive oil supplied in Tehran 
market of Iran using spectrophotometric 
method. 

 
2. Materials and Methods 
2.1. Sample collection and preparation 

Eight popular commercial olive oils 
including four brands (Sefidrood, Gilvan, Oila 
and Zidar) of crude and refined olive oil 
samples obtained from Tehran food market. 

The olive oils were acquired in a supermarket 
so that the amount of each selected variant 
had the same expiry date and a homogenous 
sample. 
 
2.2. Determination of total flavonoids 

Total flavonoid contents of olive oils were 
estimated using the aluminum chloride 
colorimetric method as described by Willet, 
with some modifications. Olive oil (0.5 mL) 
mixed with 10% aluminum chloride (0.1mL), 
1M potassium acetate (0.1mL) and distilled 
water (4.3 mL). At room temperature it was 
incubated for 30 min (8). The absorbance was 
measured at 415 nm using Lambda 25, 
UV/VIS Spectrometer. In this study for 
greater homogenization of the oil in alcohol 
we used emulsifier (DMSO). Since water is 
polar and oil is non polar we used an 
emulsifier to avoid of two-phase problems. We 
also performed the same steps for emulsifier 
without oil and obtained absorption of 
flavonoids only (absorption of net flavonoid 
=absorption of oil-absorption of emulsifier). 
Rutin hydrate was used to make the 
calibration curve. The determination of total 
flavonoids in the olive oil was carried out in 
triplicate and the results were averaged. 

 
3. Results 

Figure 1 shows the calibration curve of 
flavonoid. At this study using the standard 
plot of rutin hydrate (Y=0.334X+.055, R2 =.996), 
the flavonoid contents of refined and crude 
olive oil were found ranging from 3.61 to 1.56 
mg rutin hydrate equivalent/g of sample. 
Table 1 shows quantity of total flavonoid in 
crude and refined olive oils. Flavonoid profiles 
in olive oils show a variety between crude and 
refined samples. In four crude samples, 
Sefirood had 3.52 mg, Gilvan 2.73 mg, Oila 
3.44 mg and Zidar 3.61 mg rutin hydrate 

 
Figure 1. Calibration plot for flavonoid determination 
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equivalent/g of sample while total flavonoids 
decreased in refined olive oil and acquired 
2.93, 2.05, 1.56, 2.76 mg rutin hydrate 
respectively. The flavonoid content of the 
crude olive oils was higher than refined olive 
oils. 

 
4. Discussion 

Flavonoids are a broad group of secondary 
metabolites with varied and important roles in 
plant physiology. They have gained recent 
interest because of their broad 
pharmacological activity. Putative therapeutic 
effects of many traditional medicines may be 
ascribed to the presence of flavonoids (16). 

In this study, the total flavonoids content of 
refined or crude of olive oils were compared 
and the results suggest that the total 
flavonoids has correlation with the refined or 
crude of olive oils. The total flavonoid 
contents (Table 1) in refined olive oils (1.56 – 
2.93 mg/100g) are lower than those found in 
crude olive oils (2.73 – 3.61 mg/100g). 
Decreasing total flavonoid in refined sample 
compared with crude one shows the drastic 
changes in flavonoids from crude to refined 
samples. This was due to the hydrophilic 
nature of flavonoids which were decreased 
with the refined oil. Total flavonoid content of 
flax seeds as reported by Oomah et al. (1996) 
ranged from 30.2 to 83.5 mg/100 g(14). El-
beltagi et al. (2007) found that total flavonoid 
in seed of different flax cultivars 12.9 – 20 mg 
rutin/100 g(15). 

Zuk et al state that flavonoids due to their 
hydrophilic nature only very partially 
coextract with the oil during its production. 
Nevertheless, the accumulation of 
antioxidants in seedcake was expected to 
affect fatty acid composition. Indeed oil 
produced from transgenic seeds contains more 
unsaturated fatty acids and the total level of 

fatty acids was also increased. Thus the higher 
quantity of phenyl propanoid compounds in 
seedcake indirectly affects the fatty acids 
stability perhaps by protection them against 
oxidation during technological process of oil 
production (10). 

Flavonoids as one of the most diverse and 
widespread group of natural compounds are 
probably the most important natural phenols. 
These compounds possess abroad spectrum of 
chemical and biological activities including 
radical scavenging properties (11). 

Ildiko et al. (12) reported that the 
concentration of flavonoids in vegetables is 
0.25 to 0.18 g/g %. At present study, the 
flavonoid content of refined and crude olive 
oils ranged from 3.61 to 1.56 mg rutin hydrate 
equivalent/g of sample. The flavonoid content 
of the crude olive oils was high compared to 
that of refined olive oils. In a research, 
Sadighara et al. (13) reported that the plants 
with dark color have higher flavonoid than 
white color ones. Also, in our study, crude 
olive oil had dark color and it had more 
flavonoid compared with refined olive oil. 

 
 
5. Conclusion 

The present investigation revealed that the 
olive oil contain small amount of flavonoids. 
Crude olive oil has more flavonoid compared 
with refined olive oil. Refine processing can 
remove a part of flavonoid from the olive oil. 
It is recommended to consume crude olive oil 
for receiving more flavonoid from food. 
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