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Table 1 Analysis of variance for olive oil quality traits.

MS

Source of variation df

Free Fatty Acid (FFA) Peroxide value (PV) K232 K270
Year 1 0.037 ** 74.167 ** 0.0046 ns  0.00015 ns
Replication (Year) 4 0.0029 0.3636 0.0071 0.00035
Cultivar 4 0.0852 ** 56.667 ** 0.0992 **  0.00066 ns
Year*Cultivar 4 0.0259 ** 9.222 ** 0.0915 **  0.00045 ns
Error 16 0.0041 0.473 0.012 0.00033
Cv 8.89 5.96 9.78 14.38

ns, #and «# Non-significant, Significant at 5% and 1% probability levels, respectively
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Table 2 Mean comparison interaction effect of cultivar or genotype and year on oil percentage and olive
oil qualities

Character FFA Peroxide value K232
o . )
Cultivar Vear (% as oleic acid) (mEQ O2/kg oil)
Zard 0.69+0.04b 1433+0.57b 124 +£0.03 ab
Koroneiki 2017 0.68 £0.06 b 11.00+1.00 ¢ 0.96 £ 0.05¢ef
T2 0.57+0.04 ¢ 6.67+0.58d 140+0.08 a
T7 0.76 £0.02 a 10.50+0.50 ¢ 125+0.17 ab
T18 0.57+0.09 ¢ 7.33+0.58d 0.80+0.12f
Zard 0.43+0.04d 16.67+0.66 a 1.16£0.15b-d
Koroneiki 2018 0.76 £0.05 a 10.83+0.83 ¢ 1.18+0.16 b-d
T2 0.49+0.02d 10.00 £ 0.67¢ 1.06 £0.04 c-¢
T7 0.79+0.04 a 1722+048 a 1.10+0.04 b-e
T18 0.45+0.02d 10.83 +0.66 ¢ 1.03+£0.05 de

*Means in each column followed by the same letters are not significantly different at 5% probability

s ol pl B s pe gl 55 5 Pl
5 e slad 05,8 jasiiis gl pasls Olge « PV
ala ol VA] 5,8 e o3 eslinal 550 o855 55 sulainS]
)sj@ilaﬂ)lméc@jamﬂa)%élﬁw
JEEPENS ALY JEp i °>u:_m\‘m&~c)6)j; Jsb
S el LS 5 s OF o8y 4w O3 o

lopart glen 5 ol Cilirs Loyl b o 5 5,108 o 36 PV

AR

Soo e 3 S o3, e S oSle anslis b
2 TT Glacsss sy gbaises « sl 0L PV ast,
9 (&’a}) pfjl,us 233 QeS| Q\j‘jé\ dl,:» YW/YY) av JL
(855 ¢ 5 kS 53 0308l OV ST Jloa VW) 41 UL 53 T2
g Dls 1y et ld cpl Ol 0S5 (R SAe i
PV Olse glils Jlo 53 2 55 T8 sy e, (Y i)

s Gaes e bl bl 5l s ol b 5o



\i"&o.@_j‘\/\ 0)‘534\\" oJ\Lm.w

Olal 2l mles 5 pshe done

IN] cal (2555 e mle ) s ol eslizl

DlpS a8 ol s O Riasyy sl s LSl il
T dsb 5 el s s PV FFA Olpe dis 5
LYY ] s ooglie 05n 5 Pl 53 e B YTY 5 YV
o 25 GFa S sel aen S agh S bl
5 (¥ BEC (slas bl 5l 16 o350 53

Syl 8 S g sy sl Oyl e s slileal

Cot3 DS 5 05 5 o lize 1YY
ST ST b b 5 b

5 B x o S e ilsls w2
s S 5 T e 1S sl 0L Jleb s SLS 5 (535
23 o SMeSIET e b s IS a5 S S S
S 5oV daa) 55 bme do s S Jlez mlas

Sl OLES (ols pme 56 IS A8 55008

Tl o3 s 53 0T Slde Ll e b e slpa 5 O
STOC syt bl o Y] sl iy o) Slons
=Sk Yol eSS SCls Ogn s, ¢l PVl EU
IV sl 255 0 S LS 53 0581 OV

oEso sl Ol 55 K232 sl oo 0 by mls
S5 VY 5 A s s e 53 a3 T8 (i
3 el ol Ol egeS bl AV 541 Jl gl
ok G Ve L s T2 Cags S I s (Y Jsax)
5 AN Jl s astls ol Olges

e Sl e hsle adlaie s hpelt s S
Kop slais V] el 56 Osn3 s OmllenS| gal>
L Loy b 8 csl Gz gladesl 51 a5 S eda0lis
ool Y] Lledalys (gsle e S5 4 5 o0y islias
ooy AS slaatls odd a4 ssu> 5 IOC 5 bkl
Yige Sla= Sl 05y ess ¢l Ko ,liae EU
Pl 3 2, dslems (el 055) deosn ) Sless ol 22)

Table 3 Analysis of variance for bioactive compounds of olive oil.

MS
Source of variation df Total Total Total Total Antioxidant capacity
Chlorophyll carotenoids phenols flavonoids

Year 1 8.31 ** 2.391 ** 53162.2 ** 46.92 ** 6421.11 **
Replication (Year) 4 0.12 0.145 4.16 0.497 13.93

Cultivar 4 3.70 ** 1.106 ** 801521 ** 46.28 ** 421.22 **

Y ear*Cultivar 4 2.02 ** 0.361 ns 931.31 ** 35.82 ** 380.03 **
Error 16 0.185 0.227 13.62 0.69 11.55
CV 16.50 27.14 2.47 6.94.59 5.13

ns, #and «#: Non-significant, Significant at 5% and 1% probability levels, respectively
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Table 4 Mean comparison interaction effect of cultivar or genotype and year on bioactive compounds and
antioxidant capacity

Character Total

Chlorophyll Totgl phenol . Total ﬂa\{onoid ' Antioxidant
Cultivar Year (me/ke oil) (mg galic acid /kg oil)  (mg quercetin/kg oil)  capacity (%DPPHsc)
Zard 1.89+0.17 d-f* 24394+ 4.96a 12.91+0.90b 88.93+5.11a
Koroneiki 2.25+0.16 de 199.06+ 4.61b 11.33£0.49¢ 90.55+4.81a
T2 2017 1.33+£0.24f 196.78+ 8.44b 8.46+0.49¢ 86.78+ 4.80ab
T7 1.72+ 0.19ef 119.18+4.59%¢ 10.81+0.52¢ 81.74+ 6.22b
T18 3.21+ 0.95bc 197.69+ 4.15b 10.08+ 1.53cd 56.47+0.53¢cd
Zard 4.68+0.33a 142.61+ 8.89¢ 10.72+ 0.56¢ 57.22+0.77¢cd
Koroneiki 3.82+£0.14b 110.10+ 4.00f 14.20+ 0.32b 4530+2.17¢
T2 2018 1.60£0.11ef 129.57+2.14d 9.01+ 0.70de 62.00+2.21¢c
T7 2.514+0.34cd 67.69+5.19 h 2145+ 123a 41.65=097¢
T18 3.07+ 0.64c 84.93+3.83¢g 10.73+ 0.65¢ 52.00+1.21d

*Means in each column followed by the same letters are not significantly different at 5% probability
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In this study, qualitative traits and bioactive compounds of edible oil that extracted
from three olive promising genotypes (T2, T7, and T18) and two cultivars (Zard and
Koroneiki) from Tarom olive collection in Zanjan province were evaluated during
two crop seasons (2017-2018). Edible oil quality traits including free fatty acids
(FFA), peroxide value (PV) and extinction coefficients (K232 and K270), total
chlorophyll, total carotenoids, total phenols, total flavonoids and antioxidant capacity
were measured. The results of analysis of variance of year X cultivar / genotype on
oil qualitative traits showed that their interactions on all traits except K270 were
significant at 1% probability level. The results showed that edible oil of T7 genotype
(0.79% as oleic acid) and Zard cultivar (0.43% as oleic acid) in 1997 had the lowest
and highest FFA contents, respectively. Edible oil of T7 in 2018 (17.22 m Eq / kg of
oil) and T2 in 2017 (96.67 m Eq / kg) showed the highest and lowest PV levels,
respectively. The K232 extinction coefficient of T18 oil was the lowest in both years
(0.8 and 1.03 for 2017 and 2018, respectively). Edible oil of Zard cultivar had the
highest amount of total phenol in 2017 (243.94 mg gallic acid per kg of oil). T7
genotype had the highest amounts of total flavonoids in 2018 (21.45 mg of quercetin
per kg of oil). Koroneiki cultivar with 90.55% had the highest antioxidant capacity in
2017 and T7 genotype with 41.65% had the lowest value of this index. T2 genotype
in both years in terms of antioxidant capacity was in a statistical group with
commercial cultivars.
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