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Abstract 

Olive (Olea europea L.) trees are widely grown in Mediterranean region and leaves are used as a 

traditional medicine. Oleuropein is the main active compound for the olive leaves. Olive leaves have 

potentially beneficial effects on certain health conditions, including antimicrobial and antioxidant and 

other biological activities. These beneficial effects may be due to the antioxidant components of olive 

leaves, especially oleuropein. Oleuropein containing extracts are used in many supplements for different 

pharmacological activities. In this study, oleuropein amounts of olive leaves from seven different 

localities of North Cyprus were investigated by HPLC. Olive leaves were extracted by methanol 

according to European Pharmacopoeia’s method. Oleuropein amounts of the extracts were calculated 

by reversed phase HPLC with PDA. Buyukkonuk and Guzelyurt samples contain the highest amount 

of oleuropein, followed by Tatlisu, Dipkarpaz, Lapta, Zeytinlik and Lefke. 
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INTRODUCTION 

Medicinal plants play a vital role in 

healthcare and have been widely used as 

main treatment for approximately all 

ailments in ancient times (Anza et al., 

2017). Chemical drug discovery was a 

revolution in the era of medicine. However, 

increase in the rater of drug resistance and 

presence of undesirable side effects led 

scientists to investigate safer alternatives to 

synthetic medications. Therefore, the 

prevalence of phytochemicals such as 

phenolic compounds, flavonoids and 

tannins, to which the likehood of resistance 

development is much lower, has been 

increasing (Qin and Hou 2017). 

The Mediterranean diet is a modern 

nutritional concept that is useful to enhance 

life quality. The idea was based on the 

premise that animal fats were predisposing 

for heart diseases whereas unsaturated plant 

fats or oils promoted good health. By 

pressing (squeezing) or centrifuging the 

crushed fruit and the seed, olive oil can be 

obtained. All oils extracted from olives are 

sorted as Virgin Olive Oils and the highest 

quality Virgin Olive Oils are called Extra 

Virgin Olive Oil. This class contains high 

amounts of monounsaturated fatty acid (60 

to 80% oleic acid), medium amounts of 

polyunsaturated fatty acid (4 to 20%) and 

small amounts of polyphenols, tocopherols, 

sterols and many aromatic compounds. 

O. europaea subsp. europaea L. has also 

many other auxiliary uses. The olive fruits 

and leaves falling from mature trees 

provide animals a source for food. The 

remnants from the process like the pomace 

are used as plant fertilizer, compost, and 

fuel. In many countries, olive trees are 

planted extensively as decoration or for 

shade. Because the tree timber is durable, it 

is used for furniture, as kitchen equipment 

and ornamental items. It can be used as a 

windbreak for the lighter fruit or plants or 

flowers that may be affected by wind and 

pulled out of soil like orchid family flowers. 

Olives have a pretty famous and special 

history and are symbolic. The branch of 

olive was and still a symbol of grace, 

victory, peace and blessing. The leafy 

branches of the olive tree were ritually 

offered to gods and significant figures as 

immolation of purity and benediction. They 

were also offered to winners of 

competitions or victors of wars. Nowadays, 

olives have still been used in religious 

rituals and curative sessions. Olive trees are 

importantly mentioned in Romanian and 

Greek culture as well as in Holy books as in 

Torah, Bible and the Holy Quran 

(Kapellakis et al., 2008; Talhaoui et al., 

2015).  
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The aim of this study is to investigate 

oleuropein amounts within the different 

region in Northern Cyprus. Leaf samples 

were collected from 7 different places in 

Northern Cyprus (Tatlisu, Buyukkonuk, 

Dipkarpaz, Zeytinlik, Lapta, Guzelyurt and 

Lefke) and oleuropein amounts were 

calculated using reverse phase HPLC.  

 

MATERIALS AND METHODS 

Plant materials  

Olive leaves were collected from 7 different 

regions (Tatlisu, Buyukkonuk, Dipkarpaz, 

Zeytinlik, Lapta, Guzelyurt and Lefke) in 

North Cyprus during the first week of 

March 2018 which are in order. 500 g of 

olive leaves were gathered from every area 

and the leaves were detached from the 

stems. The leaves were left to dry at room 

temperature for one week. Then leaves 

were crushed and kept in dry storage until 

extraction.  

Preparation of the extracts  

The extraction was carried out with dried 

and powdered leaves according to the 

European Pharmacopoeia (2014). 1 g of 

olive leaves extracted with 50 ml methanol 

was sonicated at 60 ⁰C for 30 minutes. The 

mixture was left to stand and cool down. 

Afterwards, it was filtered and washed with 

methanol till 100 ml. The extract was stored 

in the fridge. Then the extract was diluted 

with distilled water 1/10 dilution by adding 

100 µl of extract to 900 µl water. All 

samples were extracted twice at same 

conditions.  

Oleuropein analysis by HPLC 

Reversed phase HPLC method was 

performed for oleuropein analysis using an 

isocratic elution. Oleuropein was eluted 

using methanol: water: acetic acid 

(70:30:1) as a mobile phase. Flow rate was 

1 mL/min and injection volume was 20 μL. 

Oleuropein was detected by PDA detector 

at 240 and 280 nm and the retention time of 

oleuropein was 5.4 minutes. Oleuropein 

standards were prepared at 1 mg/mL 

concentration for stock solution and then 

five dilutions (0.15, 0.1, 0.08, 0.06 and 0.04 

mg/ml) were prepared for calibration curve. 

All standards and extracts were injected 3 

times and mean values and standard 

deviations were calculated.  
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RESULTS AND DISCUSSION 

Olive leaves were collected from seven 

different locations from North Cyprus 

(Table 1). Oleuropein was identified as 

major compound in the leaf extract of Olea 

europea by authentic standard oleuropein. 

The UV spectrum is given in Figure 1 and 

the calibration curves were shown in 

Figure 2 for both wavelengths 240 and 280 

nm.

 

Table 1: Oleuropein amounts in Olea europaea from different localities of North Cyprus. 

Sample Name Locality 

Amount of oleuropein 

(%, in plant) 

240 nm 

Amount of oleuropein 

(%, in plant) 

280 nm 

Sample 1 Tatlisu   0.079 ± 0.003* 0.080 ± 0.004 

Sample 2 Buyukkonuk 0.088 ± 0.006 0.087 ± 0.006 

Sample 3 Dipkarpaz 0.072 ± 0.006 0.072 ± 0.007 

Sample 4 Zeytinlik 0.057 ± 0.007 0.057 ± 0.007 

Sample 5 Lapta 0.065 ± 0.003 0.065 ± 0.004 

Sample 6 Guzelyurt 0.086 ± 0.004 0.087 ± 0.005 

Sample 7 Lefke          0.046 ± 0.004           0.046 ± 0.004 

*mean ± SD (n = 6) 

 

 

All samples were injected 3 times and at 

mean values and standard deviations are 

given in Table 1. The HPLC  

 

chromatograms of standard oleuropein and 

all extracts are given in Figure 3 and 4, 

respectively. 
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Figure 1: UV spectrum of oleuropein.                              Figure 2: Calibration curves for oleuropein at 240 nm 

and 280 nm. 
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             Figure 3: HPLC chromatogram of oleuropein. 

 

After HPLC analysis of oleuropein within 

the extracts, areas of oleuropein were 

collected at 240 and 280 nm. The 240 nm is 

registered in European Pharmacopoeia and 

280 nm in the specific max from UV 

spectrum of oleuropein. The results for both 

wavelengths are given in Table 1. 

Our results were accurate and show slight 

differences among the different localities. 

According to the results, Buyukkonuk, 

Guzelyurt and Tatlisu samples contained 

the highest amount of oleuropein but Lefke 

sample had less. The order of amounts of 

oleuropein within the extracts was as 

Buyukkonuk > Guzelyurt > Tatlisu > 

Dipkarpaz > Lapta > Zeytinlik > Lefke.  

In Spain, olive leaves were analysed and 

different oleuropein derivatives and 

glycosides were detected between 0.028-

0.329 % in dry mass (Talhaoui et al., 2016). 

Oleuropein amount within the O. europea 

was found in wide range (0.03-2.16 %) 

according to the location of the raw 

materials (Vinha et al., 2005).  

According to the literatures (Talhaoui et al., 

2016; Hayes et al., 2011; Czerwińska et al., 

2016), the results were correlated with the 

other Mediterranean countries.  

In conclusion, oleuropein is considered as 

one of the most crucial secoterpenic 

compounds that have many biological 

benefits. Olive leaves were gathered from 

different locations in North Cyprus, and 

they were dried and then extracted with 

methanol, and injected to HPLC for 

qualification and quantification of the 

oleuropein within the samples. According 

to the results, oleuropein was found to be 

major phenolic compound within all olive 

leaves collected from different locations 

from North Cyprus. The order of the 

amount of oleuropein was found as 

Buyukkonuk > Guzelyurt > Tatlisu > 

Dipkarpaz > Lapta > Zeytinlik > Lefke.  
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Figure 4: HPLC chromatogram of all samples.
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