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Abstract – In this study, the olive fruits of the selected olive trees were collected directly from the tree and 

from the ground. The fatty acid composition and phenolic compounds of olive oils harvested from the 

Gemlik olive tree and the ground were examined. It was observed that oleic acid, palmitic acid and linoleic 

acid were identified as the main fatty acids in two type of olive oils. In the samples of olive oil, oleic acid 

content was determined as 64.37% and 64.55% in A type and B type olive oils, respectively. Phenolic 

compounds in olive oils obtained from Gemlik olive varieties picked up from tree and ground were 

evaluated by HPLC (High Performance Liquid Chromatography). A total of 12 phenolic compounds were 

identified in these olive oils, which include tyrosol, 4-Hydroxybenzoic acid, vanillic acid, caffeic acid, 

syringic acid, p-coumaric acid, ferulic acid, taxifolin, oleuropein, cinnamic acid, rutin and luteolin. It was 

determined that oleuropein content 10.83 mg/kg in A type olive oil and 12.67 mg/kg in B type olive oil. 

Oleuropein is the dominant phenolic compound in both olive oils. It was observed olives harvesting from 

the tree and the ground does not change the major components of the fatty acid composition and phenolic 

profiles of the Gemlik variety olive oils. 
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I. INTRODUCTION 

Olive (Olea europaea L.) belongs to the 

Oleaceae family. In our country, olives are 

primarily cultivated in the Aegean, Mediterranean 

and Southeastern Anatolia regions. In olive 

cultivation, important provinces in the 

Southeastern Anatolia Region are Gaziantep, Kilis, 

Şanlıurfa and Kahramanmaraş. Among vegetable 

oils, olive oil is the cornerstone of the 

Mediterranean food in terms of nutritional value 

and sensory characteristics. Due to its content of 

phenolic compounds, it holds great importance for 

human health [1-4]. For centuries, olive oil has 

played a crucial role in human nutrition. Olive oil is 

obtained through mechanical means from the 

fruits of the olive tree.  

Olive oil is composed of triglycerides, generally 

containing oleic, palmitic, linoleic and stearic acids 

in its structure. Phenolic components found in olive 

oil are tyrosol, hydroxytyrosol, caffeic acid, ferulic 

acid, vanillic acid, p-coumaric acid, p- 

hydroxybenzoic acid, cinnamic acid, and 

oleuropein. Many of these components enhance the 

stability of olive oil to oxidative degradation. In the 

literature, it is stated that there is a linear 

relationship between the oxidative stability of extra 

virgin olive oil and its phenolic content [5]. The 

importance of olive oil is attributed to its high 

content of monounsaturated fatty acids, particularly 

oleic acid, and its abundance of natural antioxidants, 

such as polyphenols.  
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Olive oil quality varies depending on numerous 

factors such as variety, geographical production 

area, climate, agricultural practices, harvesting 

methods and production technology [2,4,6,7]. Oil 

accumulation in the olive fruit begins at the end of 

july and early august, continuing until october and 

december, reaching its maximum by the end of this 

period [8]. The aim of this study was to detect the 

fatty acid composition and phenolic compounds of 

olive oils harvested from the Gemlik olive trees 

grown in Kilis province and their grounds. 

II. MATERIALS AND METHOD 

A. Material 

Olive fruits of the Gemlik variety was used to be 

grown in Kilis. 

B. Olive Oil Production 

The olive fruits of the Gemlik variety were 

obtained from trees aged around 20 years, cultivated 

at Kilis 7 Aralik University. The olive fruits of the 

selected olive trees were collected from the tree and 

the ground. The olives were extracted two days after 

harvesting using an oil extraction device with a two- 

phase decanter system (Olio Mio Mini, Italy). The 

olives were first crushed in the milling section, and 

the resulting olive paste was kneaded in a mixer at 

30°C for 1 hour before being separated into oil and 

pomace in the decanter. The obtained oils were 

stored in dark-colored glass containers in a dark, dry 

and cool environment until analyses were 

conducted. 

C. Determination of Fatty Acid Composition 

Fatty acid composition was measured according 

to the method by International Olive Oil Council 

with some modifications. 0.1 g oil sample was 

weighed in test tube. Heptane (2 mL) was added. 

Subsequently, 0.2 mL of methanolic potassium 

hydroxide solution was added, and the cap fitted 

with PTFE (politetrafloroetilen) joint was closed 

and shaken for 30 sec. The heptane solution was 

used for injection into the gas chromatography. 

The methyl esters of fatty acids (1μL) were 

measured using a GC (Agilent, GC-5977MSD) [9]. 

D. Determination of Phenolic Compounds 

Phenolic compounds were detected according to 

the method by International Olive Oil Council with 

some modifications. Olive oil (2 g) was weighed in 

a test tube. The internal standard solution (1 mL) 

was transferred into the weighed sample. It was 

shaked for 30 s. Then the methanol/water 80/20 

(V/V) extraction solution (5 mL) was added and 

shaken for 1 min. It was extracted in the ultrasonic 

bath for 15 min and centrifuged at 5000 rev/min for 

25 min. Finally, the supernatant was injected into 

HPLC (Shimadzu, LC20A) system [10]. 

III. RESULTS AND DISCUSSION 

A. Fatty Acid Composition 

 

The fatty acid composition of olive oils was 

shown in Table 1. According to Table 1, it can be 

observed that oleic acid, palmitic acid and linoleic 

acid were identified as the main fatty acids in two 

type of olive oils. In the samples of olive oil, oleic 

acid, palmitic acid and linoleic acid contents were 

determined as 64.37%, 18.60% and 8.46% (A) and 

64.55%, 16.99% and 10.89% (B) respectively. 

Yorulmaz et al. [11] determined the oleic acid 

content in olive oils obtained from different olive 

varieties to be in the range of 60.15% to 80.46%. 

 
Table 1. Fatty Acid Composition 

 

Component (%) A B 
Palmitic acid C16:0 18.60 16.99 

Palmitoleic acid C16:1 1.40 1.32 

Margaric acid C17:0 0.27 0.23 

Stearic acid C18:0 2.60 2.60 

Oleic acid C18:1 64.37 64.55 

Linoleic acid C18:2 8.46 10.89 

Linolenic acid C18:3 1.09 0.92 

Arachidic acid C20:0 1.33 0.91 

Paullinic acid C20:1 0.65 0.48 

Behenic acid C22:0 0.36 0.20 

Trikosilic acid C23:0 0.08 0.09 

Nervonic acid C24:1 0.29 0.32 

A: Olive oils obtained from olives collected from the ground 

B: Olive oils obtained from olives collected directly from the tree 

 

 

B. Phenolic Compounds 

The phenolic compounds and their quantities 

determined by the HPLC method in olive oils were 

presented in Table 2. In the study, a total of 12 

phenolic compounds were identified, which include 

tyrosol, 4-Hydroxybenzoic acid, vanillic acid, 

caffeic acid, syringic acid, p-coumaric acid, ferulic 

acid, taxifolin, oleuropein, cinnamic acid, rutin and 

luteolin. In the study, it was observed that 

oleuropein content 10.83 mg/kg in A type olive oil 

and 12.67 mg/kg in B type olive oil. Oleuropein is 
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the dominant phenolic compound in both olive oils. 

Coumaric acid, taxifolin, rutin and cinnamic acid 

was detected in olive oils coded as B. Dagdelen et 

al. [12] stated that hydroxytyrosol, oleuropein, rutin, 

tyrosol, vanilic acid, luteolin, sinapinic acid, p- 

cumaric acid, gallic acid and apigenin were found as 

major phenolic compounds in that of Gemlik olive 

fruits. 

Table 2. Phenolic Compounds 
 

Compounds (mg/kg) A B 
Tyrosol 1.18 1.99 

4-Hydroxybenzoic acid 0.01 0.01 

Vanilic acid 0.19 0.21 

Caffeic acid 0.01 0.01 

Syringic acid 0.10 0.16 

p-Coumaric acid - 0.02 

t-Ferrulic acid 0.09 0.11 

Taxifolin - 0.01 

Oleuropein 10.83 12.67 

t-Cinnamic acid - 0.76 

Rutin - 0.17 

Luteolin 0.16 0.65 

A: Olive oils obtained from olives collected from the ground 

B: Olive oils obtained from olives collected directly from the tree 

 

 

IV. CONCLUSION 

In this study, the fatty acid composition and 

phenolic compounds of olive oils harvested from the 

Gemlik olive tree and the ground were investigated. 

Based on this study, oleic acid, palmitic acid and 

linoleic acid were identified as the main fatty acids 

in two type of olive oils. Oleuropein is the dominant 

phenolic compound in both olive oils. Considering 

the data obtained from this study, it was determined 

that olives harvesting from the tree and the ground 

does not change the major components of the fatty 

acid composition and phenolic profiles of the 

Gemlik variety olive oils. 
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