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A B S T R A C T 
This study aims to evaluate the fatty acid composition, total phenolic content, and DPPH-

based antioxidant parameters of three commercially important olive cultivars (cvs.) 

(Gemlik, Edremit, and Arbequina) obtained from commercial orchards grown in the 
Mediterranean climate conditions of southern Türkiye. Fatty acid profiles were detected 

by gas chromatography, while total phenolics and antioxidant properties were analyzed 

using the Folin-Ciocalteu method and DPPH assay, respectively. Oleic acid was the 
predominant fatty acid, with the highest level in Edremit (71.46%) and the lowest in 

Arbequina (58.24%). For linoleic acid, the highest and lowest values generated by 

Arbequina and Edremit cv., respectively. Palmitic and palmitoleic acid contents were 
11.89%, 13.75%, and 14.74%, and 3.05%, 5.00%, and 0.01% in Gemlik, Arbequina, and 

Edremit, respectively. Total phenolic content ranged from 25.52 to 51.33 mg GAE/100 

g oil, and Edremit had the highest values and Arbequina had the lowest values. The 

highest DPPH inhibition was recorded in Edremit (58.88%), followed by Gemlik 
(42.15%) and Arbequina (24.88%). This content demonstrated a close positive 

association with DPPH-based antioxidant parameters. On the other hand, oleic and 

linoleic acid contents revealed an extreme association among them. As a result, the 
findings demonstrate distinct fatty acid and phenolic-related antioxidant profiles among 

the evaluated samples cultivated in the Mediterranean climate conditions. 

I NT RO DUCTI O N  

Olive (Olea europaea L.) is a member of the Oleaceae family. It is one of the most commercially and nutritionally important 

fruit species cultivated predominantly in the Mediterranean countries. And it has been human nutrition for thousands of 

years (Erdoğan, 2020). The main olive production in all over the world were carried out Mediterranean countries such as 

Türkiye, Spain, Italy, and Greece (Diraman & Yüksel, 2010). In particular, olive oil represents one of the most important 

vegetable oils consumed worldwide and has become a major component of the diet (Cioffi et al., 2010). 

Olive oil can be transformed into a saponifiable structure thanks to triglycerides and fatty acids. It also possesses a complex 

chemical composition consisting of tocopherols, pigments, sterols, and phenolic compounds (Bozdogan Konuskan, 2017). 

Among these components, fatty acids and phenolic compounds are considered the most important biochemical properties 

affecting the nutritional value and oxidative stability of olive oil (Baldioli et al., 1996; García et al., 2003). High levels of 

monounsaturated fatty acids, such as oleic acid, along with their natural antioxidant properties, contribute to the superior 

oxidative stability and health-promoting characteristics of olive oil (Diraman & Yüksel, 2010; Gómez-Alonso et al., 2003). 

Fatty acids, one of the main components of olive oil, affect its physicochemical properties, shelf life, and nutritional 

characteristics. The main fatty acids in olive oil are oleic (C18:1), linoleic (C18:2), and palmitic (C16:0) acids. Their 

proportions in the oil have been reported to vary depending on the cultivar, the environmental conditions in which it is 

cultivated, and agricultural practices (Borges et al., 2017; Bozdogan Konuskan, 2017). Previous studies have reported that 

fatty acid profiles can differ significantly within the same cultivar depending on different geographical origins and climatic 

conditions (Arslan et al., 2013; Borges et al., 2017). 
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Olive oil contains significant amounts of phenolic compounds along with fatty acids. These compounds contribute 

substantially to the sensory properties, biological activity, and oxidative stability of olive oil. In addition to these compounds, 

olive oil also contains phenols exhibiting strong antioxidant activity, such as secoiridoids, hydroxytyrosol, tyrosol, and 

lignans (Baldioli et al., 1996; Cioffi et al., 2010; García et al., 2003). Phenolic compounds disrupt oxidative chain reactions 

by scavenging free radicals and inhibit lipid oxidation. This increases oil stability and extends shelf life (Gómez-Alonso et 

al., 2003). Furthermore, these compounds are responsible for sensory properties such as bitterness and pungency in the oil. 

The levels of these compounds are reported to be significantly affected by variety, stage of ripening, environmental factors, 

and processing conditions (Arslan et al., 2013; García et al., 2003). 

The antioxidant capacity of olive oil phenolics has been extensively evaluated using various analytical methods. Among 

them, the DPPH radical scavenging test is one of the most commonly used approaches to determine free radical inhibition 

capacity (Cioffi et al., 2010; Gómez-Alonso et al., 2003). 

To date, numerous studies were carried out in plant species for characterization of germplasm or population regarding 

biochemical traits. In this context, previous studies have stated that both fatty acid content and phenolic compound are 

significantly influenced by genetic and environmental factors. In addition to these variables such as climatic conditions, 

agricultural practices, cultivar, and geographical location play a significant role in shaping the biochemical composition and 

quality of olive oil (Arslan et al., 2013; Borges et al., 2017). Therefore, analyzing the structure of olive oil based on these 

parameters is necessary not only for quality assessment but also for establishment of novel breeding programs to detect the 

promising genotypes or cultivars (Arslan et al., 2013). 

This study aims to determine the fatty acid composition, total phenolic content, and antioxidant content of olive oils obtained 

from three commercially important olive varieties grown under Mediterranean climate conditions, and to characterize the 

varieties in terms of their biochemical properties. 

M AT ERI ALS AND M ET HO DS  

Plant Material 

The experiment was conducted using three important olive cultivars: Gemlik, Edremit, and Arbequina. The olive trees were 

grown in an area with typical Mediterranean climatic conditions of southern Türkiye. Gemlik olives are harvested from a 
commercial orchard that has about 250 trees, all 27 years old. This orchard is located in Fakıuşağı, Osmaniye; the trees were 

planted at a distance of 7 × 8 m. Edremit olives come from an orchard with around 200 trees which are 15 years old. It is 

situated in Dereobası, Osmaniye, with spacing for planting at 6 × 5 m. Arbequina Olive comes from a high-density plantation 

where there are nearly 600 newly planted five-year-old trees found in Maltepe village Adana; these were planted with 

distances of four by two meters between them. Average fruit yield was around 40 kg tree⁻¹ for Gemlik and Edremit and 

about 20 kg tree⁻¹ for Arbequina. 

All fruits were picked in the same harvest season and at a similar stage of physiological maturity. For every cultivar, fruits 

picked from the respective commercial orchard were processed together; oil obtained was then mixed and kept in one 

separate tank specific to that cultivar. About half a liter of oil from each tank was taken back to the laboratory for analysis. 

Therefore, each cultivar's representation came from a composite oil sample of its respective orchard rather than being 

independent samples from individual trees. 

Determination of Fatty Acid Composition 

Fatty acid methyl esters were derived through a modified protocol based on Ichihara et al. (1996). This method utilized n-

hexane as the extraction solvent.  In analyses, 0.05 g olive oil was placed in glass tubes and mixed with 5 mL n-hexane. The 

vial was subjected to intense vortex mixing to dissolve the sample completely before adding potassium hydroxide (KOH). 

After centrifugation and phase separation, the organic upper layer that contained fatty acid methyl esters was carefully 

pipetted out and transferred into GC vials.  

The fatty acid composition was analyzed by a gas chromatography system Agilent 7820A, USA; flame ionization detector, 

InertCap Wax column (30 m × 0.25 mm × 0.25 μm). The injector temperature and detector temperature were at 220°C and 

280°C, respectively. The oven program started at an initial temperature of 140°C for 5 min then increased to 200°C at the 

rate of 4°C min⁻¹ followed by a final increase to 220°C at the rate of 1°C min⁻¹.  

The volume of injection was 1 μl with carrier gas pressure set at 16 psi. Individual fatty acids were identified by comparing 

their retention times with those of a certified standard mixture composed of thirty-seven fatty acid methyl esters from C4:0 

to C24:1 provided by Sigma-Aldrich; although qualitative identification was done using the thirty-seven component FAME 

standard, only four major peaks above LOQ in olive oil samples were considered for quantitative evaluation: palmitic acid 

(C16:0), palmitoleic acid (C16:1), oleic acid (C18:1), and linoleic acid (C18:2). These were calculated based on 

chromatographic peak areas expressed as percentage area (%). 

Extraction of Phenolic Compounds and Antioxidants 

An olive oil sample of 500 mg was homogenized and placed into 15 mL centrifuge tubes. Then, 2.5 mL of 99% hexane and 

another 2.5 mL of 80% methanol were added. The mixture was vortexed for complete extraction, then centrifuged at a speed 
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of 5500 rpm for 15 minutes at 4 degrees Celsius. The extract obtained was taken carefully to be used later in determining 

total phenolic content as well as DPPH-based antioxidant parameters. 

Determination of Total Phenolic Content 

Total phenolic content was quantified using a modified Folin-Ciocalteu colorimetric method as described by Spanos & 

Wrolstad, (1990). 

An aliquot of 50 μL extract was mixed with 100 μL of Folin–Ciocalteu reagent and 1500 μL of distilled water and allowed 

to react for 10 min. Subsequently, 50 μL of 20% sodium carbonate (Na₂CO₃) solution was added, and the mixture was 

incubated in the dark for 2 h at room temperature. 

Absorbance was measured at 765 nm using a spectrophotometer (Thermo Multiskan GO). Quantification was performed 

using a calibration curve prepared with gallic acid, and results were expressed as mg gallic acid equivalents (GAE) per 100 

g of olive oil (mg GAE/100 g oil). 

Determination of Antioxidant Activity by DPPH Assay 

The antioxidant capacity of the extracts was evaluated using the DPPH radical scavenging assay according to the method of 

Brand-Williams et al., (1995). 

A 50 μL aliquot of the extract was mixed with 1950 μL of freshly prepared 0.06 mM DPPH solution and incubated in the 

dark at room temperature. After incubation, 250 μL of the reaction mixture was transferred into a microplate, and absorbance 

was measured at 515 nm. 

Two DPPH-derived parameters were calculated from the same spectrophotometric measurements. DPPH inhibition (%) was 

calculated using blank-corrected sample absorbance according to the following equation: 

DPPH inhibition (%) = [Acontrol − (Asample − Ablank)] / Acontrol × 100 

whereas DPPH radical scavenging activity (%) was calculated without blank correction as follows: 

DPPH radical scavenging activity (%) = (Acontrol − Asample) / Acontrol × 100 

where Acontrol, Asample, and Ablank represent the absorbance values of the control, sample, and blank, respectively. 

Statistical Analysis 

All laboratory analyses were performed in triplicate using subsamples from each homogenized composite oil sample, and 

the three measurements represented analytical replicates. Results were expressed as mean ± standard error. Statistical 

analyses were performed using one-way analysis of variance (ANOVA) to evaluate differences among the evaluated 

cultivar–orchard samples. Mean comparisons were carried out using the Least Significant Difference (LSD) test at a 

significance level of p < 0.05. 

RESULT S AND DI SCUSSI O N  

Fatty Acid Composition 

Fatty acid composition differed significantly among the evaluated olive cultivar-orchard samples for all parameters (p < 

0.0001) (Table 1). 

Palmitic acid content varied from 11.89% to 14.74%, with the highest value identified in Edremit cultivar (14.74%), followed 

by Arbequina cultivar (13.75%), while the lowest value was detected in Gemlik olive cultivar (11.89%). These differences 

among cultivars were identified as statistically significant, as confirmed by the LSD test (0.1482). 

The content of palmitoleic acid demonstrated a remarkable variation among cultivars, with the highest level detected in 

Arbequina (5.00%), followed by Gemlik (3.05%), whereas Edremit exhibited a negligible amount (0.01%). These 

differences between palmitoleic acid concentration were statistically calculated significant (LSD = 0.1044). 

Oleic acid, the major fatty acid, varied between 58.24% and 71.46% in three olive cultivars. The highest oleic acid content 

was detected in Edremit (71.46%), followed by Gemlik (66.63%), while Arbequina had the lowest value (58.24%). The 

difference among the cultivars for oleic acid were identified as significant (LSD = 0.3845). 

In contrast, linoleic acid content displayed an inverse trend relative to oleic acid. The highest linoleic acid content was 

determined in Arbequina (23.00%), followed by Gemlik (18.42%), whereas Edremit showed the lowest value (13.80%). 

These differences were also statistically significant (LSD = 0.2925). 

Finally, marked differences in fatty acid composition were observed among the evaluated cultivar–orchard samples, 

particularly in oleic and linoleic acid contents. 

Principal component analysis revealed a clear separation of the evaluated cultivar-orchard samples  based on fatty acid 

composition (Figure 1). The first principal component (PC1), explaining 77.9% of the total variance, was primarily 

associated with the inverse relationship between oleic acid and linoleic/palmitoleic acids. Arbequina was positioned on the 

positive side of PC1 and closely associated with higher linoleic and palmitoleic acid contents. In contrast, Edremit was 
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located on the negative side of PC1 and showed a strong association with oleic acid, indicating its distinct fatty acid profile. 

The second principal component (PC2), explaining 22.1% of the variance, was mainly influenced by palmitic acid, which 

contributed to the vertical separation of cultivars. Gemlik was differentiated along PC2, indicating the contribution of 

palmitic acid to the differentiation observed along this component. 

Table 1. Fatty acid composition (%) of olive cultivars (Arbequina, Gemlik, and Edremit) grown under Mediterranean climate conditions. 

Values are expressed as mean ± standard error. Different letters within the same column indicate significant differences among cultivars 

according to the LSD test at p < 0.05. Prob>F values indicate the significance level of the ANOVA. Only the four predominant fatty acids 

with chromatographic peaks above the limit of quantification (LOQ) were included in the quantitative evaluation; values are expressed as 

relative chromatographic peak area (%). 

Cultivars Palmitic acid Palmitoleic acid Oleic acid Linoleic acid 

Arbequina 13.75 ± 0.12 b 5.00 ± 0.01 a 58.24 ± 0.04 c 23.00 ± 0.14 a 

Gemlik 11.89 ± 0.04 c 3.05 ± 0.09 b 66.63 ± 0.31 b 18.42 ± 0.17 b 

Edremit 14.74 ± 0.01 a 0.01 ± 0.01 c 71.46 ± 0.13 a 13.80 ± 0.12 c 

Prob>F < 0.0001* < 0.0001* < 0.0001* < 0.0001* 

LSD 0.1482 0.1044 0.3845 0.2925 

 

Figure 1. PCA biplot showing the variation among olive cultivars based on fatty acid composition. PC1 (77.9%) separated Edremit (high 

oleic acid) from Arbequina (high linoleic and palmitoleic acids), while PC2 (22.1%) was mainly influenced by palmitic acid and 

contributed to the differentiation of Gemlik. 

The fatty acid composition determined in the present study showed significant differences among the evaluated cultivar-

orchard samples. Previous studies have demonstrated that olive oil fatty acid composition is influenced by multiple factors, 

including cultivar, genotype, geographical origin, harvest period, maturity stage, and pedo-climatic conditions (Arslan et al., 

2013; Borges et al., 2017; Jukić Špika et al., 2021; Massaccesi et al., 2026). Therefore, the differences observed in the 

present study should be interpreted within the combined context of cultivar and orchard-specific conditions rather than being 

attributed exclusively to genetic effects. In olive oil, oleic, palmitic, linoleic, stearic, and palmitoleic acids are generally 

reported as major fatty acids, although their relative proportions may vary considerably depending on genetic and 

environmental factors (Bozdogan Konuskan, 2017; Gündoğdu & Şeker, 2012; Topuz et al., 2012). 

In the present study, palmitic acid content ranged from 11.89% to 14.74%. These values are within the limits reported for 

olive oils in previous studies. Borges et al., (2017) reported palmitic acid contents ranging from 9% to 20% in Arbequina 

olive oils produced in different regions, whereas Bozdogan Konuskan, (2017) determined palmitic acid values between 

13.28% and 17.39% in olive oils from Hatay. Similarly, Arslan et al., (2013) reported palmitic acid levels between 12.17% 

and 15.30% in Sarıulak olive oils from different growing areas. The present findings are therefore comparable with previous 

reports and indicate that the palmitic acid levels of the evaluated cultivars fall within commonly reported ranges. 

Palmitoleic acid showed marked variation among cultivars, ranging from 0.01% in Edremit to 5.00% in Arbequina. Previous 

studies have generally reported lower palmitoleic acid contents in olive oils. Borges et al., (2017) reported palmitoleic acid 

values between 0.6% and 3.0% in Arbequina oils, while Bozdogan Konuskan, (2017) reported values between 0.51% and 
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1.14%. In addition, Topuz et al., (2012) indicated that palmitoleic acid generally occurs in small amounts in olive oil and 

reported values between 0.63% and 1.00% depending on cultivar, location, and harvest period. In this respect, the relatively 

high palmitoleic acid content observed in Arbequina in the present study was above the ranges reported in several previous 

studies. Previous studies have also reported variation in palmitoleic acid content among olive cultivars and genotypes, and 

Massaccesi et al., (2026) also indicated that C16:1 contributed to the discrimination of olive genotypes based on fatty acid 

profiles. 

Oleic acid was the predominant fatty acid in all cultivars and ranged from 58.24% to 71.46%. The highest oleic acid content 

was determined in Edremit, followed by Gemlik, whereas Arbequina had the lowest value. These results are consistent with 

the general fatty acid profile of olive oil, in which oleic acid is the major monounsaturated fatty acid. Bozdogan Konuskan, 

(2017) reported oleic acid values between 66.25% and 76.14% in Hatay olive oils, while Borges et al., (2017) determined 

oleic acid contents ranging from 63.12% to 79.68% in Arbequina oils from Brazil and Spain. Arslan et al., (2013) reported 

the highest oleic acid value as 70.69% in oils from the Mersin location. In addition, Massaccesi et al., (2026) reported oleic 

acid as the predominant fatty acid in new olive genotypes, with values reaching 74-77% in some genotypes. The oleic acid 

values obtained in the present study are therefore generally within the ranges reported in the literature. 

Linoleic acid content ranged from 13.80% to 23.00%, with the highest value in Arbequina and the lowest in Edremit. This 

pattern was opposite to the oleic acid trend, as the cultivar with the highest oleic acid content had the lowest linoleic acid 

content. A similar extreme relationship between oleic and linoleic acids has been reported in previous studies. Gündoğdu & 

Şeker, (2012) reported that linoleic acid tends to increase as oleic acid decreases during fatty acid biosynthesis and discussed 

this pattern in relation to the conversion of oleic acid to linoleic acid through desaturation. However, because enzyme activity 

was not measured in the present study, the observed inverse pattern should be considered compositional rather than direct 

evidence of the underlying metabolic mechanism. Topuz et al.,(2012) also reported that linoleic acid may increase or 

decrease depending on cultivar, harvest time, and year, indicating that its accumulation is not controlled by a single factor. 

Recently, Razeghi‐Jahromi et al., (2022) demonstrated that major fatty acid composition varies across developmental stages 

and cropping seasons, further emphasizing the temporal sensitivity of olive oil fatty acid profiles. Borges et al., (2017) 

reported linoleic acid values between 7% and 15% in Arbequina olive oils, while Arslan et al., (2013) reported a linoleic 

acid value of 16.01% in oils from Antalya. Bozdogan Konuskan, (2017) reported lower linoleic acid values, ranging from 

6.71% to 8.56%. Therefore, the linoleic acid content observed in Arbequina in the present study was higher than several 

previously reported values, whereas the value determined in Edremit was closer to the upper range reported by Arslan et al., 

(2013) and Borges et al., (2017). 

The differences observed among the evaluated samples may reflect the combined influence of cultivar and orchard-specific 

environmental and agronomic conditions (Jukić Špika et al., 2021). Borges et al., (2017) emphasized that temperature and 

altitude are important environmental factors affecting fatty acid composition, particularly oleic, palmitic, and linoleic acids. 

Zhang et al., (2022) demonstrated that geographical location and soil fertility significantly affected both fatty acid and 

phenolic profiles of virgin olive oil within the same cultivar. Similarly, Massaccesi et al., (2026) reported that fatty acid 

composition is affected by both genetic factors and environmental conditions during fruit development and maturity. Topuz 

et al., (2012) further indicated that harvest time and year may significantly influence fatty acid components, while Diraman 

& Yüksel, (2010) reported that differences in fatty acid profiles may arise from cultivar, location, and year-dependent 

climatic variation. Because each cultivar in the present study originated from a different commercial orchard with differences 

in location, tree age, and planting density, the contribution of cultivar cannot be separated from that of orchard-specific 

conditions. 

The fatty acid profiles obtained in the present study are largely consistent with previously reported olive oil fatty acid ranges, 

particularly for palmitic and oleic acids. However, the elevated palmitoleic acid and relatively high linoleic acid contents 

observed in the Arbequina sample indicate a distinct fatty acid profile compared with the other samples evaluated. These 

findings support previous reports showing that olive oil fatty acid composition is shaped by cultivar, genotype, 

environmental conditions, maturity stage, and agronomic factors (Arslan et al., 2013; Borges et al., 2017; Bozdogan 

Konuskan, 2017; Massaccesi et al., 2026; Topuz et al., 2012). 

Total Phenolic Content and Antioxidant Activity 

Total phenolic content and DPPH-based antioxidant parameters differed significantly among the evaluated olive cultivar-

orchard samples (p < 0.0001) (Table 2). 

The highest total phenolic content was determined in Edremit cultivar (51.33 mg GAE/100 g oil), followed by Gemlik olive 

cultivar (36.15 mg GAE/100 g oil), while the lowest value was recorded in Arbequina olive cultivar (25.52 mg GAE/100 g 

oil). The differences among the evaluated samples were statistically significant (LSD = 0.2202). 

A similar pattern was observed for DPPH inhibition. The highest DPPH inhibition was recorded in Edremit (58.88%), 

followed by Gemlik (42.15%), whereas Arbequina showed the lowest value (24.88%). The differences among the evaluated 

samples were statistically significant (LSD = 0.5749). 

Similarly, DPPH radical scavenging activity was highest in Edremit (53.52%), followed by Gemlik (38.32%), whereas 

Arbequina exhibited the lowest value (22.62%). The differences among the evaluated samples were statistically significant 

(LSD = 0.5226). 
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Overall, marked differences in total phenolic content and DPPH-based antioxidant parameters were observed among the 

evaluated cultivar–orchard samples, with consistently higher values recorded for Edremit under the conditions of this study. 

Table 2. Total phenolic content, DPPH inhibition and DPPH radical scavenging activity of the samples (Arbequina, Gemlik, and Edremit). 

Values are mean ± standard error (analytical triplicates). Different letters within columns indicate significant differences (LSD, p < 0.05); 

Prob>F indicates ANOVA significance. 

Cultivars Total Phenolic DPPH inhibition DPPH Radical Scavenging 

Arbequina 25.52 ± 0.04 c 24.88 ± 0.08 c 22.62 ± 0.08 c 

Gemlik 36.15 ± 0.10 b 42.15 ± 0.47 b 38.32 ± 0.42 b 

Edremit 51.33 ± 0.14 a 58.88 ± 0.14 a 53.52 ± 0.12 a 

Prob>F < 0.0001* < 0.0001* < 0.0001* 

LSD 0.2202 0.5749 0.5226 

Principal component analysis clearly separated the olive samples based on biochemical traits such as total phenolic, DPPH 

inhibition, DPPH radical scavenging (Figure 2). The first principal component (PC1) explained 99.8% of the total variance, 

indicating that total phenolic content and antioxidant-related parameters were the main sources of variation. Edremit was 

positively associated with total phenolic content and DPPH-based antioxidant parameters, whereas Arbequina was identified 

as different and associated with lower values for these traits. Gemlik showed an intermediate position between the two 

samples. The close alignment of total phenolic content with DPPH inhibition and radical scavenging vectors indicates a 

strong positive association among these parameters.  

 

Figure 2. Principal component analysis (PCA) showing the separation of the samples based on total phenolic content, DPPH inhibition, 

and DPPH radical scavenging activity. The first principal component (PC1) explained 99.8% of the total variance. 

The observed variation is consistent with previous studies reporting that the quantity and composition of phenolic 

compounds in olive oil are influenced by multiple factors, including cultivar, environmental conditions, harvest time, 

processing, and storage (Arslan et al., 2013; Cioffi et al., 2010; García et al., 2003; Güzel et al., 2009; Samaniego Sánchez 

et al., 2007; Yılmaz-Düzyaman et al., 2023). 

The highest total phenolic content was determined in the Edremit cultivar (51.33 mg GAE/100 g), followed by Gemlik 

(36.15 mg GAE/100 g), while the lowest value was recorded in Arbequina (25.52 mg GAE/100 g). Previous studies have 

emphasized that phenolic compounds are key determinants of olive oil quality and stability, and their levels can vary 

significantly among cultivars. Arslan et al., (2013) reported substantial variation in phenolic compound levels in Sarıulak 

olive oils depending on the growing location. Similarly,  Cioffi et al., (2010) indicated that phenolic compounds differ both 

qualitatively and quantitatively among cultivars, with secoiridoids constituting a major proportion of the total phenolic 

fraction. In this context, the higher total  phenolic content observed in the Edremit sample is  consistent with the substantial 

variation in phenolic composition previously reported among olive oils differing in cultivar and growing conditions. 

The DPPH-based antioxidant parameters followed a pattern similar to that of total phenolic content. Edremit exhibited the 

highest DPPH inhibition (58.88%) and DPPH radical scavenging activity (53.52%), followed by Gemlik (42.15% and 

38.32%, respectively), whereas Arbequina showed the lowest values (24.88% and 22.62%, respectively). Baldioli et al., 
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(1996) demonstrated a strong correlation between oxidative stability and hydrophilic phenols (r = 0.97). Likewise, 

Samaniego Sánchez et al., (2007) reported a strong linear relationship between total phenolic content and antioxidant 

capacity, while Güzel et al., (2009) suggested that total phenol content is a reliable indicator of antioxidant potential. 

The antioxidant effect of phenolic compounds is mainly attributed to o-diphenolic structures such as hydroxytyrosol and its 

derivatives. Lavelli, (2002) reported that the antioxidant activity of olive oil largely depends on compounds such as 3,4-

DHPEA and its derivatives. Furthermore, Gómez-Alonso et al., (2003) demonstrated that these compounds rapidly decrease 

during thermal processing such as frying, resulting in a decline in antioxidant capacity. These findings support the important 

contribution of phenolic compounds to the antioxidant properties of olive oil. 

The differences observed among the evaluated samples should be interpreted in the context of both cultivar and orchard-

specific environmental and agronomic conditions. Arslan et al., (2013) reported that phenolic contents vary depending on 

the growing region, while García et al., (2003) showed that storage significantly reduces phenolic compounds, while more 

recent findings have demonstrated that the magnitude and pattern of phenolic losses during storage can vary among cultivars 

(Vendrell Calatayud et al., 2024). Similarly, Koyuncu & Kilic, (2026) emphasized that phenolic content and antioxidant 

capacity are affected by cultivar, extraction method, and environmental conditions. In addition, Lafka et al., (2011) 

highlighted that extraction methods and solvent types significantly influence phenolic composition and antioxidant activity. 

Because the three samples originated from different commercial orchards, the respective contributions of cultivar and 

orchard conditions to the observed phenolic and antioxidant profiles cannot be separated in the present study.  

The results showed a close positive association between total phenolic content and DPPH-based antioxidant parameters 

across the evaluated samples. Edremit was characterized by the highest total phenolic content, DPPH inhibition, and radical 

scavenging activity under the conditions of this study. These findings are consistent with previous studies highlighting the 

relationship between phenolic compounds and the antioxidant properties of olive oil (Baldioli et al., 1996; Cioffi et al., 2010; 

Lavelli, 2002; Samaniego Sánchez et al., 2007). 

CO NCLUSI O N  

The present study revealed marked differences in fatty acid composition, total phenolic content, and DPPH-based antioxidant 

parameters among the olive samples under Mediterranean conditions. Edremit exhibited higher oleic acid and total phenolic 

content, together with higher DPPH inhibition and radical scavenging activity, whereas Arbequina demonstrated lower oleic 

acid and phenolic content and higher linoleic and palmitoleic acids levels. Gemlik exhibited intermediate characteristics 

with the other olive cultivars. 

On the other hand, oleic and linoleic acid contents generated an inverse relationship, while total phenolic content showed a 

close positive association with DPPH-based antioxidant parameters. These findings demonstrate distinct compositional 

profiles among the samples and support the combined assessment of fatty acid composition and phenolic-related antioxidant 

properties when characterizing olive oil quality. However, the study was limited to three cultivars evaluated during a single 

harvest season, with each cultivar consisted of a composite oil sample obtained from itself orchard. Because the orchards 

differed in location, tree age, planting density, and other orchard-specific conditions, the observed differences cannot be 

attributed exclusively to cultivar effects. Future studies involving multiple cultivars, independent biological replicates, 

multiple orchards, and multi-year evaluations are therefore needed to distinguish cultivar effects from environmental and 

agronomic influences. 
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