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 The high nutritional value of olive oil is one of the major reasons for developing olive 

culture and planting in Iran. The present research was carried out in order to explore the 

suitability of Fasa city environmental condition for olive culture and further fruit and 
olive oil quality attributes. Mature olive cultivars used were ‘ Ryasebibna’, ‘Lechino’, 

‘Taggiasca’, ‘Hojiblanca’, ‘Moraiolo’, ‘Morcona’, ‘Nechara’, ‘I-79’ and ‘Fishomi ’. 

The experiment was carried out for two years during 2011 and 2012 growing seasons 
based on the Randomized Complete Block Design (RCBD) with three replications. 

Fruit ripening index, oil content in the fruit fresh weight and dry weight basis, 

pulp/stone ratio, total polyphenoles, chlorophylls and carotenoids, oil peroxide values, 
UV absorption characteristics (K232 and K270), iodine value and fatty acids 

compositions were measured. The results indicated that ‘Hojiblanca’ and ‘Taggiasca’ 
(18.7% 18.64% in 2011 respectively) and ‘Moraiolo’ and ‘Nechara’(19.4%, 18.69% in 

2012 respectively) had the highest of oil content in fresh weight basis. Although, 

‘Moraiolo’ and ‘Nechara’ for two years study showed the highest oil content based on 
dry weight (49.6% in 2011 and 49.16% in 2012). The highest content of oleic acid was 

observed in ‘Ryasebibna’ (74.23% in 2011 and 73.21% in 2012).We can conclude that 

some of the studied cultivars produce a good quality olive oil in the region as well as 
good fruiting and vegetative performance when grown under Fasa city dry condition. 

 

 
© 2014 AENSI Publisher All rights reserved. 
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INTRODUCTION 

 

 Olive is one of the most important horticultural crops in which planted for its fruit processing as well as 

valuable nutritional olive oil, also cultivated in the arid and semi-arid areas [1].Although, composition and 

quality of extracted oil from olive trees are affected by cultivar [2, 3, 4], environmental factors such as 

temperature, latitude, wind, light and water availability [5, 6], fruit maturation [7, 8], irrigation regimes [9, 10] 

and extraction oil [11]. Cultivar is one the most important factors among the mentioned factors. Thus, choosing 

the best cultivars for the establishment of new olive orchards is an important task in order to produce a good 

olive oil. In addition, the commercial production of olive oil is an important in the economic point of view in all 

olive production areas in the world. 

 During recent years, olive oil, as a standard component of diet, has become a healthy food which can be 

found in food stores in non-producing countries [12]. Olive cultivation in Iran has been extensively increased 

during the last decade, as Iranian government has decided to increase olive cultivation areas [13, 14]. Iran with 

more than 100,000 ha of olive orchards and 130,000 ton/year of olive production is one of the olive growing 

countries in the world. The commercial production of olive oil is an important economic activity and olive 

cultivars are distributed in provinces of Gilan, Zanjan, Mazandaran, Ghazvin and Golestan (in the North), Fars 

and Khuzestan (in the South) of Iran. Incompatibility of some olive cultivars in south of Iran has resulted in low 

fruiting or low olive oil production than expected, therefore some cultivars such as ‘Arbequina’ (from 

Spain),‘Coratina’, ‘Frangivento’ (from Italy) and ‘Blaidy’ (from Syria) have been imported from the other 

countries and cultivated in Iran [15]. 

http://www.researchgate.net/institution/Seed_and_Plant_Improvement_Institute/department/Department_of_Horticulture_Crops_Research
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 It has been reported the problem for fruit set and tree performance of specific olive cultivars in some of 

olive growing areas in Iran, so introducing suitable cultivars had been suggested in order to overcome the 

existed cultural and physiological problems as indicated [16. 17].According to the importance of factors that 

may influence the quantity and quality of oil, the aim of the present research was to explore and monitor fruit 

characteristics of ‘Fishomi’ as one of the Iranian local olive cultivars in compare with some of introduced olive 

cultivars that grown in south of Iran during 2011-2012 growing seasons.  

 

MATERIALS AND METHODS 

 

Olive Fruit Samples: 

 Five years old, similar in size mature olive trees including nine cultivars were used. Cultivars were used 

including ‘Ryasebibna’, `Lechino’, ‘Fishomi’, ‘Taggiasca’, ‘Hojiblanca ’, ‘Moraiolo’, ‘Morcona’, ‘Nechara’ and 

‘I-79’. The studied olive trees were planted in Fasa city (longitude of 47° 25’E and latitude of 39° 23’N) in Fars 

province, in the south of Iran. Climatic conditions (temperature and rainfall) obtained from a meteorological 

station situated near the experimental site, presented in figure 1 and 2. 

 Olive fruit with good quality were hand-picked, in 3replications for each cultivar (in each replication three 

branches of length 40 cm were selected in various directions).The olive maturation index was assessed 

according to the method proposed by the International Olive Oil Council [18], based on the evaluation of olive 

skin and pulp colors. The ripening degree was the same for all samples and maturation index was 4.5. In order to 

extract oil, fruits were crushed with a hammer mill and slowly mixed for 30 min at 25ºC. Thereafter oil was 

extracted by centrifugation at 5000 rpm over 15 min without adding water or chemicals [15]. The obtained oil 

was transferred into a dark glass bottle and stored in dark at -20 ºC. Oil content, expressed as a percentage of dry 

weight and fresh weight was determined by extracting dry material with n-hexane at 68 ºC using a Soxhlet 

apparatus [19]. The oil content of the dry weight calculated as follows: 

% oil fruit  dry = % 𝑜𝑖𝑙 𝑖𝑛 𝑝𝑢𝑙𝑝 × % 𝑑𝑟𝑦 𝑝𝑢𝑙𝑝 𝑜𝑓𝑓𝑟𝑢𝑖𝑡 + % 𝑜𝑖𝑙 𝑖𝑛 𝑠𝑡𝑜𝑛𝑒 × % 𝑑𝑟𝑦 𝑠𝑡𝑜𝑛𝑒 𝑜𝑓𝑓𝑟𝑢𝑖𝑡 
 

 
 

Fig. 1: Climatic condition in Fasa city in 2011. 

 

Oil Extraction: 

 The fruits’ characteristics were realized according to the method adopted by the International Olive Oil 

Council [18] known as a method for the characterization of olive tree varieties. The mean average weight of 30 

fresh fruits was measured for each sample. Fruit pulp separated from the stone in order to measure pulp-to-stone 

ratio. The percentage of moisture was determined from 30 g of olive fruits which were dried in an oven at 70 ºC 

to constant weight.  
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Fig. 2: Climatic condition in Fasa city in 2012. 

 

Determination of Quality Parameters: 

 Peroxide value (PV) expressed as mille-equivalents of active oxygen per kilogram of oil (meq O2/kg) and 

UV absorption characteristics (K232 and K270) were determined according to the AOCS method [19]. Pigments 

of chlorophyll and carotenoid were determined by the spectrophotometer, using the method described by 

Minguez-Mosquera [20].In brief, 7.5 g of oil was weighted, dissolved in cyclohexane and taken to a final 

volume of 25 ml. The solution absorption was read in the wavelength of 670 nm for chlorophyll and the 

absorption was read 470 nm for carotenoid. The Results were expressed as mg of pheophytin ‘a’ and lutein per 

kg of oil, respectively. The total phenol content of the olive oil extracts were determined by the Folin–

Ciocalteau spectrophotometric method at 765 nm, and results were expressed as milligram Gallic acid per 

kilogram oil [21]. The Iodine value of the olive oil was determined according to WIJS [19]. 

 

Determination of Fatty Acids Composition: 

 The fatty acids composition was determined by gas chromatography (GC) [22]. Approximately 0.50 mg of 

olive oil was mixed with 5 ml of NaOH (2%) and heated in a bath at 100 °C until the dissolution of the fat (10 

min). Next, 2.18 ml BF3 (12%) in methanol was added and the mixture was heated for another 2 min. After 

cooling, approximately 1.5 ml of n-hexane and 1 ml saturated sodium chloride solution was added. The mixture 

was vigorously stirred for 1 min and then left at rest for phase separation. Then about 1 ml of the supernatant 

phase was separated and combined with 0.5 g of sodium sulfate by centrifugation was mixed with 2500 rpm for 

5 min. Then supernatant phase was transferred into micro-tubes and 2 micro-liters injected into the gas 

chromatograph (UNICAM 4600), with a FID detector. Using a capillary column BpX70 (30 m × 0.22mmi.d. × 

0.25 µm film thickness, Unicam 4600 Gas Chromatograph, SB Analytical, UK). The injector and detector 

temperatures were maintained at 250˚C and 300˚C respectively; the oven temperature was set at 200, Helium 

was employed as the carrier gas with a flow rate of 1 ml/min, the fatty acids were calculated by percentage of 

total fatty acid. 

 

Statistical Analysis: 

 The experiment was designed in a Randomized Complete Block Design (RCBD) with 3 replications. The 

data were analyzed using SAS software (version 9.1) Significance of the differences among the numbers was 

determined by the variance analysis using Duncan’s multiple range tests. The level of significance was 

determined as p≤0.05. 

 

Results: 

Fruit characteristics: 
 The average values and standard deviation obtained for Characteristic of fruit analyzed are shown in Table 

1.The average weight of fruits from different cultivars ranged from 3.14 g for ‘Lechino’ to 6.12 g for ‘Nechara’ 

in 2011 and 2.5 g for ‘Lechino’ to 5.9 g for ‘Nechara’ in 2012. The average Pulp/Stoneratios were from 3.92 for 

‘Lechino’ to 6.56 for ‘Nechara’ in 2011 and 4.1 for ‘I 79’ to 6.1 for ‘Moraiolo’ in 2012. Table3 shows the 
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combined analysis of average weight of fruits and Pulp/Stone ratio, according to the result except ‘Lechino’, 

‘Taggiasca’ and ‘I 79’ cultivars, the others had good pulp/stone ratios. The ratio of pulp/ stone is very important 

to evaluate mass distribution between pulp and stone. Although, ‘Ryasebibna’ had a higher pulp/stone ratio 

(5.65), but this cultivar had the lowest fruit weight (3.62 g), indicating that it had the least mass of pulp, so this 

cultivar is not suitable as table olive 

 The analysis of oil content in fresh weight showed that ‘Hojiblanca’ and ‘Moraiolo’ cultivars had the 

highest percentages (18.7%, 19.48% in two years respectively) and ‘I-79’ (15.31% and14.93% in two years) had 

the lowest percentage. ‘Moraiolo’ (49.6% in 2011) and ‘Nechara’(49.16% in 2012) had the highest amount of 

olive oil in dry weight and ‘I-79’ (37.98% in 2011 and 40.55% in 2012) had the lowest amount of olive oil in 

dry weight. Furthermore, the combined analysis showed that in two years (table 3), Olive oil yield was affected 

by crop load and source–sink ratios which also were affected by environmental conditions, management and the 

alternate bearing in some species[23] and cultivars [4]. Cultivar undoubtedly is one of the most important 

factors. Although, the quantity of olive oil depends on growing condition and crop maturity but oil accumulation 

is related to cultivar. Thus cultivar selection is very important to have a good yield. Fruit yield, Fruit size, pulp 

stone ratio and oil percentage in 134 olive selections grown in three locations in central and southern Italy 

previously evaluated [24], then 21 genotypes were selected and introduced as new cultivars based on their yield 

efficiency. In the present research, results obtained based on the comparison of extracted olive oil showed that 

cultivars ‘Moraiolo’, and ‘Nechara’ had a good quality. Fruit moisture data in two years indicated that in 2012 

growing season, cultivars had lower moisture and as a result had more oil in the fresh weight basis than 2011 

growing season. This result might be due to the inverse relationship between fruit moisture and percentage of 

the oil. 

 

Quality Parameters: 

 Table 2 shows the minimum, maximum and standard deviation of peroxide value, K232 and K270 values, total 

carotenoids, total chlorophylls, total phenols, and iodine Value of virgin olive oils cultivars. As shown in Table 

2, ‘Ryasebibna’ (0.165 in 2011) and ‘Lechino’ (0.173 in 2012) had the highest level of K270, while ‘Fishomi’ 

and (0.103 in 2012) in ‘Morcona’ (0.094 in 2011 year) showed the lowest amount. The maximum levels k232 

were in ‘morcona’ (2.237 in 2011 year) and ‘Nechara’ (2.17 in 2012 year), while ‘Taggiasca’ and ‘Moraiolo’ 

had the lowest k232 (1.43 in 2011 and 1.65 in 2012 respectively). The content of peroxide value in ‘Nechara’ and 

‘Ryasebibena’ cultivars had the highest (23.5 in 2011 and24 in 2012 meq O2 kg
-1

, respectively), and ‘lechin’ 

olive oil showed the lowest in two years (18.53 and 16.43meq O2 kg
-1

).The content of peroxide value in oil was 

affected by the cultivar, which can be explained by a difference in the activity of lipoxygenase in these cultivars 

[25].The results of this study are in agreement with previous studies [26, 27].Table 3 shows the combined 

analysis of peroxide value of virgin olive oil of different cultivars. All cultivars showed low values for peroxide 

value. Based on our results, analysis of oil of all samples showed low values of physicochemical parameters 

(peroxide value ≤ 20 meq O2kg
-1

; K270 ≤ 0.22; K232 ≤ 2.5), also the results showed the suitable amounts of 

‘‘extra virgin olive oil’’ category within established cultivars, as required by Regulation of EC/1989/2003. 

 As shown in Table 2, significant differences were also observed among cultivars (p < 0.05) in pigment 

contents. Chlorophyll contents (mg kg
-1

) ranged from 5.15 (‘Fishomi’ in 2011) and 5.47 (‘Hojiblanca’ in 2012) 

to 13.48 and 9.87 mg kg
-1

 (‘Nechara’ in 2011 and 2012 respectively).Carotenoids (mg kg
-1

) showed1.9 and 2.43 

(‘Moraiolo’ in 2011 and 2012) to 7.8 and 5.74 (‘Nechara’ in 2011 and 2012 respectively).Chlorophyllic and 

carotenoid pigments are responsible for oil color which is considered as a quality parameter and an important 

factor in consumer’s preference. Based on these results, oil color of all samples ranged from green–yellow to 

golden, depending on the cultivar and the stage of maturity. These results are in agreement with previous studies 

[15, 27].As already stated by the other authors the presence of pigments in olive oil depends on several factors, 

such as cultivar, stage of maturity, soil and climatic conditions, and processing procedures. The pigment content 

of olive oil is an important quality parameter and it is correlated with color. Based on combined analysis (table 

3) of cultivars seem to be moderate in pigments (carotenes and chlorophylls). 

 As shown in table 2, total phenol content (mg kg
-1

) had significant differences among olive oil samples (p < 

0.05). ‘Ryasebibna’ had the highest total phenol content (141.7 mg kg
-1

 in 2011 and 165.4 mg kg
-1

 in 2012), 

while ‘Fishomi’ and ‘I-79’ had the lowest (98.7 mg kg
-1

 in 2011 and 97.4 mg kg
-1

 in 2012 respectively). Virgin 

olive oil is well-known for its high content of phenolic compounds that are thought to have health-promoting 

properties [28]. The phenolic content of oil was affected by cultivar [2], environmental conditions [10], 

agronomic practice and technological process [29].It seems that differences in the content of total phenol among 

the cultivars in this study are the results of different genetic responses of these cultivars to the same 

environmental conditions or the harvesting period.  

 The combined analysis of total phenols showed ( table 3) that total phenol content of the samples in this 

study could be considered as medium-high levels in accordance with previously reported results [30, 31, 15]. 

The oil of ‘Ryasebibna’(91.6% in 2011) and ‘Hojiblanca’(91.5% in 2012) had the highest Iodine value (IV), The 

lowest Iodine value (79.0% in 2011 and 83.3 in 2012) were observed in ‘Lechino’ and ‘I-79’ cultivars 
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respectively. The oil of ‘Ryasebibna’ and ‘Hojiblanca’ cultivars had the highest Iodine value (IV), because of 

their high contents of oleic acid; representing the major fatty acid. The lowest Iodine value was observed in 

‘Lechino’ cultivar, due to its low content of oleic acid. 
 

Table 1: Average analytical characteristics of olives from the different olive cultivars grown in the studied area. 

 2011 2012 

Cultivar Mean 
Fruit 

Weight 

(gr) 

Pulp/st
one 

Ratio 

Oil 
content 

(% FW) 

Oil 
content 

(% DW) 

Fruit 
Moisture 

(%) 

Mean 
Fruit 

Weight 

(gr) 

Pulp/st
one 

Ratio 

Oil 
content 

(% FW) 

Oil 
content 

(% 

DW) 

Fruit Moisture 
(%) 

Moraiol
o 

3.41±0.4
de 

5.15 b 17.68±0.8 
ab 

49.6±3.7 
a 

57.2±3.54 
b 

3.9±0.6
de 

6.1 a 19.4±0.
8 a 

47.06±
2.6 a 

56.34±3.4 b 

Ryasebi

bna 

3.50±0.3

de 

5.48 b 16.4±1.12 

cd 

38.79±2.7 

cd 

59.90±3.4 

ab 

3.74±0.

3ef 

5.82 ab 15.7±0.

8 d 

40.82±

2.4 de 

58.1±1.4 ab 

Lechin 3.14±04e 3.92 e 16.67±1.1 
c 

41.88±3.4 
bc 

59.34±3.8 
ab 

2.5±0.5
g 

4.07 d 15.3±0.
9 d 

43.65±
3.1 cd 

58.2±2.9 ab 

I-79 4.366±0.

5 b 

4.20 de 15.3±1.0 

d 

37.98+2.

7 d 

62.13±3.8 

ab 

4.1±0.3 

cd 

4.1 d 14.93±0

.7 d 

40.55±

3.1 e 

60.2±2.3 a 

Fishomi 4.028±0.
4bc 

4.87 bc 16.8±0.8 
bc 

47.45±3.3 
a 

61.03±2.6 
ab 

4.6±0.4
c 

5.49 bc 17.33±0
.7 c 

44.12±
2.8 bc 

58.4±1.8 ab 

Nechara 6.128±0.

6 a 

6.56 a 17.26±0.9 

bc 

47.01±2.9 

a 

62.31±3.3 

ab 

5.9±0.7 

a 

4.92 c 18.69±1

.1 b 

49.1±2.

7 a 

57.5±2.6 ab 

Taggias
ca 

3.8±0.4c
d 

4.46 cd 18.64±0.9 
a 

42.64± 
3.2 b 

60.3±2.5 
ab 

4.2±0.5
cd 

4.8 c 17.45±0
.90 c 

45.22±
3.2 b 

57.6±3. 5 ab 

Morcon

a 

3.828±0.

5cd 

4.7 cd 17.35±0.7 

bc 

43.34±2.9 

b 

63.12±3.5 

a 

3.6±0.3

ef 

4.96 c 17.9±0.

8 bc 

44.66±

2.9 bc 

59.6±1.5 ab 

Hojiblan

ca 

4.683±0.

6b 

5.06 b 18.7±0.9 

a 

41.6±2.8 

bc 

63.67±3.6 

a 

5.1±0.7

b 

5.8 ab 17.8±0.

9 bc 

38.18±

2.9 e 

61.86±2.3 a 

 

Table 2: Means and standard deviation for the regulated physicochemical quality parameters evaluated in the olive oil samples from the  
different olive varieties grown in the studied area. 

 2011 2012 

 K270 K232 PV 

meq O2/ 

kg 

Chloroph

yll 

mg/kg 

Carotenoi

ds 

mg/kg 

Total 

phenols 

mg/kg 

IV K27

0 

K23

2 

PV 

meq 

O2/ 

kg 

Chlorophy

lls 

mg/kg 

Carotenoi

ds 

mg/kg 

Total 

phenols 

mg/kg 

IV 

    s           

Moraiolo 0.095 

c 

1.98 

ab 

22.15 b 7.1±1.0 

bc 

1.9±0.17 

e 

125.6±4.7 

bc 

87.5±1.3 

b 

0.11

4 bc 

1.65 

c 

22.1 

bc 

6.2±1.0 d 2.4±0.2 f 102±3.5 

de 

86.3±1

.4 c 

Ryasebib

na 

0.16 

a 

2.03 

a 

25 a 8.1±1.0 b 5.1±0.38 

bc 

141.2±3.6 

a 

91.6±1.6 

a 

0.17 

a 

1.73 

c 

23.2 

a 

7.4±0.9 bc 4.8±0.3 

bc 

165±4.4 

a 

89.9±1

.4 b 

Lechin 0.14 

ab 

2.01 

a 

16.27 e 8.1±0.6 b 4.9±0.41 

bc 

131.9±3.2 

bc 

79.0±1.8 

c 

0.17

3 a 

1.97 

ab 

20.0

7 c 

6.9±1.1 cd 5.1±0.4 b 143±3.4 

bc 

86.4±1

.3 c 

I-79 0.10 

bc 

1.87 

b 

21 bc 6.7±1.1 

bc 

4.0±0.38 

bc 

112±3.5 d 89.4±2.3 

a 

0.12

4 bc 

1.91 

b 

21 c 7.5±1.3 bc 4.7±0.4 

bc 

97±4.5 

e 

83.3±1

.5 d 

Fishomi 0.094 

c 

1.91 

ab 

21.6 bc 5.1±0.4 c 2.8±0.38 

de 

98.7±4.5 e 88.6±1.5 

ab 

0.10

7 c 

1.87 

b 

23.5 

a 

5.6±0.8 d 3.5±0.2 e 114±3.7 

d 

84.7±1

.6 d 

Nechara 0.14 

ab 

2.09 

a 

22.1 bc 11.4±0.8 

a 

7.8±0.43 

a 

132.7±3.7 

ab 

88.9±1.2 

ab 

0.11

6 bc 

2.17 

a 

24 a 9.8±1.2 a 5.7±0.4 a 108±3.5 

d 

85.5±1

.7 cd 

Taggiasc

a 

0.13 

ab 

1.43 

c 

19.5 cd 7.6±0.5 

bc 

5.8±0.46 

b 

111±3.4 d 85.8±1.3 

b 

0.13

1 b 

1.68 

c 

23.4 

a 

8.6±1.3 b 4.9±0.3 

bc 

105.3±4

.5 d 

89.4±1

.8 b 

Morcona 0.11 

bc 

2.23 

a 

20.1 bc 6.2±0.9 c 4.5±0.38 

cd 

122.8±4.3 

bc 

86.2±1.1 

b 

0.10

3 c 

1.98 

ab 

24 a 6.8±1.07 

cd 

3.4±0.2 e 148±4.8 

b 

89.5±1

.3 b 

Hojiblan

ca 

0.14 

ab 

1.56 

c 

18.32 de 6.5±1.2 

bc 

3.1±0.34 

cd 

120±3.7 cd 88.5±1.3 

ab 

0.12

4 bc 

1.72 

c 

22.2 

bc 

5.4±0.8 d 4.2±0.3 d 142±4.3 

bc 

91.5±1

.4 a 

 
Table 3: Combined analysis of some characteristic olive fruit cultivars in two years. 

Cultivar  Fruit mean 
Weight(gr) 

Pulp/stone 
Ratio 

Oil 
content 

(% FW) 

Oil 
content 

(% DW) 

PV 
meq O2/ 

kg 

Chlorophylls 
mg/kg 

Carotenoids 
mg/kg 

Total 
phenols 

mg/kg 

Moraiolo 3.655 cd 5.62 a 18.54 a 48.33 a 21.05 bc 6.65 cd 2.15 f 113.8 de 

Ryasebibna 3.624 d 5.65 a 16.05 c 39.805 d 24 a 7.75 bc 4.95 bc 153.1 a 

Lechin  2.82 e 3.99 d 15.985 c 42.765 c 17.43 d 7.5 bc 5.2 b 137.45 b 

I-79  4.233 cd 4.15 d 15.115 d 39.265 d 21 bc 7.1 c 4.35 cd 104.5 ef 

Fishomi  4.314 c 5.18 bc 17.065 bc 45.785 b 22.5 ab 5.35 e 3.15 e 106.35 f 

Nechara  6.014 a 5.74 a 17.975 ab 48.055 a 23 a 10.6 a 6.75 a 120.35 cd 

Taggiasca  4.1 cd 4.63 c 18.045 a 43.93 bc 21.4 ab 8.1 b 5.35 b 108 ef 

Morcona  3.714 cd 4.83 bc 17.625 b 44.1 b 22 ab 6.5 cd 3.95 d 135.4 b 

Hojiblanca  4.915 b 5.43 ab 18.25 a 39.89 d 20.2 bc 5.95 d 3.65 de 131 b 

 

Fatty Acid Composition: 

 Five cultivars that had good performance selected for analysis of fatty acids composition. As shown in 

Table 4, many fatty acids were detected in the virgin olive oil. Results illustrated significant differences in the 

content of the acids in different cultivars (p< 0.05). The analysis of virgin olive oil showed fatty acid 

composition in compliance with the established limits [18].The highest content of oleic acid was observed in 

‘Ryasebibna’, (74.23% in 2011 and 73.21% in 2012), while it was the lowest in ‘I-79’, (69.1% in 2011 and 
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66.8% in 2012). The level of Palmitic acid was observed at the highest value in ‘I-79’ olive oil (17.8% in 2011 

and 17.58% in 2012) and the lowest value of Palmitic acid was observed in ‘Ryasebibna’ (13.67 % in 2011) and 

‘Fishomi’ (14.03% in 2012). The lowest percentage of Stearic acid was observed in ‘Nechara’ (2.06% in 2011 

and 1.75% in 2012), whereas the highest value was observed in ‘Fishomi’ (2.67% in 2011) and ‘Ryasebibna’ 

(2.59% in 2012). The highest content of Linoleic acid was found in ‘I-79’ oil (8.35% in 2011) and ‘Hojiblanca ’ 

(10.3% in 2012) the lowest was found in ‘Nechara’ (6.34% in 2011) and ‘Ryasebibna’ (7.72% in 2012). The oil 

of ‘Fishomi’ and ‘I-79’ cultivars had the highest level of Linolenic acid (0.77% in two years), and ‘Ryasebibna’ 

and ‘Hojiblanca’ had the lowest level of Linolenic acid (0.52% and 0.63% respectively in two years). The 

results of fatty acid composition covered the normal range expected for olive oil [32, 14]. The monounsaturated 

fatty acids have great importance because of their nutritional value and effect on oxidative stability of olive oil 

[14]. Fatty acids such as oleic, Linoleic and Palmitic acids have the highest quantity in olive oil. Oleic acid 

(C18:1) is the main monounsaturated fatty acid and is present in high concentration (66.8%-74.23%). These 

differences in level of Palmitic, oleic and Linoleic acids could be explained by the different enzyme activities 

during triacylglycerol biosynthesis among studied cultivars. The interaction between cultivar, environment and 

ripening index affected the fatty acid composition. It has previously been used by a number of authors as a 

parameter for oil classification [7, 26, 14, 15] 

 
Table 4: Means and standard deviation for the fatty acids composition, in the olive oil samples from the different olive varieties grown in  

the studied area. 
 Ryasebibna  I -79  Fishomi  Nechara  Hojiblanca 

Fatty 

acid 

(%) 

2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 

14 0.02 0.02 0.02 0.02 0.03 0.029 0.02 0.023 0.04 0.038 

C16 13.6±0.4 d 14.0±0.45 c 17.82±0.38 a 17.5±0.6 a 14.2±0.4 bc 14.03±0.4 c 15.28±0.52 b 15.59±0.33 b 17.08±0.46 a 17.45±0.4 a 

C16-1 1.65 1.71 1.29 1.32 1.73 1.83 1.53 1.67 1.25 1.27 

C17 0.028 0.02 0.032 0.02 0.069 0.06 0.111 0.11 0.157 0.2 

C17-1 0.061 0.06 0.062 0.06 0.062 0.05 0.18 0.17 0.188 0.18 

C18-0 2.5±0.14 a 2.59±0.2 a 2.23±0.18 ab 2.39±0.16 a 2.67±0.18 a 2.56±0.21 a 2.06±0.17 b 1.75±0.07 b 2.12±0.12 b 2.29±0.0 a 

C18-1 74.23±1.5 a 73.1±1.7 a 69.16±1.38 b 66.8±2.14 c 73.44±1.8 

ab 

70.8±1.63 b 72.91±1.33 

ab 

71.14±1.6 ab 70.27±1.54 b 67.96±1.83 c 

C18-2 6.74±0.3 c 7.72±0.4 d 8.35±0.37 a 10.1±0.43 a 6.47±0.27 c 9.20±0.31 b 6.34±0.18 c 8.3±0.26 c 7.66±0.28 b 10.3±0.35 a 

C18-3 0.74 0.52 0.66 0.77 0.77 0.71 0.69 0.68 0.69 0.63 

C20-0 0.33 0.37 0.38 0.39 0.42 0.43 0.47 0.42 0.39 0.39 

C20-1 0.22 0.2 0.18 0.18 0.24 0.2 0.23 0.24 0.2 0.2 

MUFA 76.161 a 75.07 a 70.69 b 68.36 c 75.472 a 72.86 b 74.96 ab 73.42 a 71.808 b 68.61 c 

PUFA 7.48 bc 8.22 c 9.01 a 10.87 a 7.24 c 9.76 bc 7.03 c 8.88 c 8.35 a 10.93 a 

SFA 16.52 d 16.88 b 20.45 a 20.58 a 17.39 c 17.499 b 17.83 c 17.683 b 19.73 ab 20.168 a 

 

 The percentage of saturated fatty acids (SFAs), monounsaturated fatty acids (MUFAs) and polyunsaturated 

fatty acids (PUFAs) in the studied cultivars was also evaluated (table 4). ‘I-79’ oil was rich in total SFAs (20.45 

% and 20.58% in two years) due to its high content of Palmitic acid which represents the major SFAs fraction. 

The total PUFAs showed ‘I-79’ and ‘Hojiblanca’ cultivars had the highest level of PUFAs (9.01% and 10.93% 

in two years),because of their high contents in Linoleic acid, representing the major fatty acid component of that 

fraction. ‘Ryasebibna’ oil was rich in total MUFAs (76.16% in 2011 and 75.07 in 2012 ) and ‘I-79’ and 

‘Hojiblanca’ had the lowest MUFAs (68.3% and 68.61% in two years), due to their high content in oleic acid. 

Alteration observed in fatty acid composition in olive oil samples depended on both cultivar and environmental 

conditions during the development and maturity of the fruit. These results are in accordance with previous 

reports [14, 33, 15]. The combined analysis of saturated fatty acids (SFAs), monounsaturated fatty acids 

(MUFAs) and polyunsaturated fatty acids (PUFAs) (graph 1 showed that ‘Ryasebibna’ (75.61 %) and ‘I-

79’(9.94%) had the highest level of MUFAs and PUFAs respectively, also ‘Ryasebibna’(16.7%) had the lowest 

level of SFA. The oil from the five cultivars had high monounsaturated fatty acid (MUFAs) content and a 

moderate level of (PUFAs), in accordance with the general observations for oil from the other countries like 

Spain, Greece and Italy[18, 34]. 

 

Conclusion: 

 Cultivar selection is one of the most important factors in expanding the cultivation of olive trees in each 

region. Although, the quantity of olive oil depends on growing conditions and crop maturity, but oil 

accumulation is related to cultivar. Thus selecting suitable cultivars is very important to have a good yield of 

olive oil. Using different cultivars from other countries, could be considerable, based on their agronomical and 

oil composition. However, before using new cultivars, their growing behavior in different environmental 

conditions must be evaluated. Therefore, selecting suitable cultivars is a priority in olive cultivation programs. 

According to our results, some olive cultivars such as ‘Ryasebibna’, ‘Hojiblanca’, and ‘Nechara’ have good 

performances which can be used as substitutes for cultivars with low yield. We suggest further longer term 

study in the different set of environmental conditions for suitability of the studied cultivars in the different olive 

growing regions of Iran. 
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Fig. 3: Combined analysis MUFAs, PUFAs and SFA in two years. 
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