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ABSTRACT

In this study, the quantitative and qualitative characteristics of the olive oil of three promising genotypes (T2, T7 and T18)
and two cultivars (Zard and Koroneiki) from Tarom olive collection in Zanjan province were evaluated during two crop
years (2017-2018). The results showed that T18 genotype with 70.96% and 69.58% oil in flesh dry matter had the highest
amount of oil during 2017 and 2018, respectively, compared to other cultivars and genotypes. Also T18 genotype had the
highest percentage of oleic acid and total unsaturated fatty acids with a double bonds. The oleic acid content of T18
genotype in 2017 and 2018 was 80.3% and 79.8%, respectively. In addition, the amount of palmitic acid in T18 genotype
(9.5% and 10.3% in 2017 and 2018, respectively) was also lower than other cultivars and genotypes. T7 genotype had
higher linoleic acid (14.2 and 18.67% in 2017 and 2018, respectively) and lower oleic acid (66.8 and 60.5% in 2017 and
2018, respectively). Based on principal component analysis (first four components), the first component was mostly
associated with the traits of positive effect on the olive oil quality such as oleic acid and unsaturated fatty acids and
increasing the oil percentage. In general, according to the results of this experiment, T18 genotype was superior to other
cultivars and genotypes in terms of quantity and quality of oil and can be included in the cultivar introduction program.
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Figure 1. Olive fruit harvesting from T18 genotype and studied cultivars based on maturity index.
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Figure 2. Preparation of paste from milled olive fruits, malaxion and centrifugation of samples (respectively from the left)
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Figure 3. Separated and purificated olive oil samples using a centrifuge.
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Table 1. Results of combine variance analysis effect of cultivar and genotype on oil percentage and olive oil quality.

Mean of squares

Source of df Ol CI60 CI6T T80 CT8T CI82
percentage (Palmitic acid) (Palmitoleic acid) (Stearic acid) (Oleic acid) (Linoleic acid)

Year | 30.06 4.264 0.041 0.0488 ns 3.468 ns 0.300 ns
Rep (Year) 4 0.090 0.137 0.007 0.0128 1.066 0.263
Cultivar 4 82457 16.74 03107 1.752 ™ 215357 14048
Year x Cultivar 4 1589 1.347 0.015ns 0.116 ns 32187 15947
Error 16 0.85 0.40 0.0072 0.0702 4.38 0.284
CV 1.44 5.19 11.73 8.03 2.87 6.13

Aoy ) 50 Jlasl e (o o g Dglds 5 1o Se Dglds 09 Ay i g % s
ns, *, **: Non-significantly difference and significantly difference at 5% and 1% probability leve, respectively.
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Continued table 1. Results of combine variance analysis effect of cultivar and genotype on oil percentage and olive
oil quality.

Mean of squares

Source of variation df CI83 SFAs MUSFAS PUSFAs MUSFAs/
(Linolenic acid) (Saturated fatty acids) (Monounsaturated fatty acids) (Polyunsaturated fatty acids) PSUTFA

Year I 0.00001 ns 3.400 4264 ns 0.300 ns 0.00003 ns
Rep (Year) 4 0.0078 0.219 1.25 0.289 0.942
Cultivar 4 0.0555 11.165 209.73 138.60 228117
YearxCultivar 4 0.0225° 1.9237 31777 16923 ™ 11.523
Error 16 0.00731 0.463 4.12 0.306 0.939
CV 15.83 441 2.76 5.99

ns, *, **: Non-significantly difference, significantly difference at 5% and 1% probability levels, respectively.
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Table 2. Mean comparison effect of year on oil
percentage and olive oil quality.

oil C16:0 Cl6:1 SFAs
Year Palmitic ~ Palmitoleic Saturated
PeICentage .4 (%)  acid (%) fatty acids(%)
2017 6295b  1175b  0.76la 15.09b
2018 6496a  12.50a  0.687b 15.76

O Jloiol mhaw ;o wils S ptie B> a5 o Kl (5w ;2 40

W5 o sire Dglds ws e
Means in each column followed by the same letters are not
significantly difference at 5% probability level.
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Table 3. Mean comparison effect of cultivar and genotype on oil percentage and olive oil quality.

Character Oil Palmitic acid Palmitoleic acid Stearic acid Oleic acid Linoleic acid
Cultivar percentage (%) (%) (%) (%) (%)
Zard 6191 cd” 11.95b 0.72b 2.90 cd 72.60 ¢ 945b
Koroneiki 62.36 ¢ 1397 a 1.10a 2.80d 72.10 ¢ 6.98 ¢
T2 61.08 d 11.25b 0.60 cd 3.20 bc 7540 b 720¢
T7 64.16 b 13.55a 0.70 be 345b 63.65d 1643 a
T18 70.27 a 9.90 ¢ 0.50d 4.15a 80.05 a 340d

5 gl e Dgla due 0 8 Jletiz mhaw (o ails S i By 4 Sle (Sl (g o 0
Means in each column followed by the same letters are not significantly difference at 5% probability level.

OFR) OF9) CeS 3 Of9) w3 2 sy 9 08 F (eSile amlie Y Jpor Al
Continued table 3. Mean comparison effect of cultivar and genotype on oil percentage and olive oil quality.

Character linolenic acid Saturated fatty Monounsaturated fatty Polyunsaturated fatty MUSFAs/

Cultivar ((%)) acids (SFAs; %) acids (MUSFAS; %) acids (PUSFAs; %) PSUTFA
Zard 0.45b 14.85b 73.32¢ 9.90b 7.88 ¢
Koroneiki 0.70 a 16.77 a 7320 ¢ 7.68 ¢ 9.67b
T2 0.50b 14.45b 76.00 b 7.70 ¢ 9.94b
T7 0.50b 17.00 a 64.35d 1693 a 391d
T18 0.55b 14.05 b 80.55a 3.95d 20.54 a

5 gl e Dgli a0 O Jlatiz a0 w3l S e By > 4 ola 1Sl (g 2 40
Means in each column followed by the same letters are not significantly difference at 5% probability level.
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Table 4. Mean comparison interaction effect of cultivar and genotype and year on oil percentage and olive oil quality.

Character il Palmitic acid Palmitoleic Stearic acid Oleic acid Linoleic acid
Cultivar Year percentage (%) acid (%) (%) (%) (%)

Zard 5891 e* 12.30 be 0.80¢ 3.10b-d 69.60 d 11.60 ¢
Koroneiki 60.05 de 13.13b 1.20a 2.70d 73.80 be 6.17f
T2 61.49d 11.00 de 0.60 de 3.10b-d 75.00 b 7.80d

T7 2017 63.36 ¢ 12.80 b 0.70 cd 350b 66.80 d 1420 b
T18 70.96 a 9.50 f 0.50 ¢ 430a 80.30 a 320¢g
Zard 64.91 be 11.60 cd 0.63 de 2.70d 75.60 b 7.30 de
Koroneiki 64.66 bc 14.80 a 1.00 b 2.90 cd 70.40 cd 7.80d
T2 60.67 d 11.50 cd 0.60 de 330 be 75.80 b 6.60 ef

T7 2018 64.96 b 1430 a 0.70 cd 340b 60.50 ¢ 18.67 a
T18 69.58 a 10.30 ef 0.50 e 4.00 a 79.80 a 3.60 g

095 09y Sk 5 Oy 2 Jle 50 S 9 0y Sl ST (Sl anslie T g alol
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* Means in each column followed by the same letters are not significantly difference at 5% probability level.

Continued table 4. Mean comparison interaction effect of cultivar and genotype and year on oil percentage and olive oil

quality.
Character Linolenic Saturated fatty Monounsaturated fatty acids Polyunsaturated fatty MUSFAs/
Cultivar year acid (%) acids (SFAs; %) (MUSFAS; %) acids (PUSFAs; %) PSUTFA
Zard 0.30 be 15.40 b-d 70.40 cd 12.10 ¢ 5.84 f
Koroneiki 0.70 a 15.83 be 76.00 b 6.87 ¢ 10.94 ¢
T2 2017 0.50 be 14.10 e 76.60 b 8.30d 9.13 de
T7 0.40 ¢ 16.30b 67.50d 14.60 b 4.65 fg
T18 0.60 ab 13.80 ¢ 80.80 a 3.80 f 21.39a
Zard 040 ¢ 14.30 de 76.23 b 7.70 de 9.91 c-e
Koroneiki 0.70 a 17.70 a 7140 ¢ 8.50d 840 ¢
T2 2018 0.50 be 14.80 c-e 76.40 b 7.10¢ 10.76 cd
T7 0.60 ¢ 17.70 a 61.20¢ 19.27 a 3.18¢g
T18 0.50 be 14.30 de 80.30 a 410 f 19.70 b

B gl s Dol ds jo O Jlei | e jo w3l S i B> oS ola 1 Shes g 2 0
* Means in each column followed by the same letters are not significantly difference at 5% probability level.
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Table 5. Principal component coefficients with specific values for traits measured in olive cultivars and genotypes.

PCA4 PCA3 PCA2 PCAl
0.588 0.601 -0.147 -0.242 Oil Percent
0.065 0.132 0.221 0.349 C16:0
0.454 0.056 -0.503 0.221 Cle:1
-0.403 0.485 -0.313 -0.242 C18:0
-0.009 -0.144 0.161 -0.600 C18:1
0.014 0.084 -0.309 0.327 C18:2
-0.505 0.388 0.551 0.016 C18:3
-0.079 0.353 0.146 0.332 SFAs
0.008 -0.144 0.182 -0.356 MUSFAS
0.004 0.093 -0.300 0.330 PUSFAs
0.139 0.224 0.094 -0.360 MUSFAs/PSUTFA
0.09 1.40 2.52 6.99 Eigenvector
0.79 12.74 22.89 63.58 Eigenvalvues percentage)
100 99.21 86.46 63.58 Cumulative eigenvalvues percentage
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Figure 4. Bioplate diagram drawn based on the first two components of PCA analysis in five cultivars and olive genotype
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Figure 5. Grouping of olive cultivars and genotypes based on all traits evaluated by UPGMA method.
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