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Table 1 Physicochemical properties of extra-virgine olive oil samples

;. Peroxide value Anisidine Total phenolics
Sample Number Acidity (%) (mea/k) value K225 (opm)

1 0.45+0.02 10.9+0.1 5.96+0.13 0.24+0.05 35.32+0.32

2 0.70+0.03 12.540.1 18.07+0.21 1.02+0.11 35.61+0.42

3 0.64+0.02 12.5+0.2 13.61+0.17 0.25+0.02 39.52+0.39

4 0.39+0.01 5.9+0.1 13.73+0.19 1.04+0.04 41.38+0.37

5 0.75+0.02 11.0+0.2 3.35+0.10 0.56+0.02 39.04+0.45

6 0.78+0.03 12.9+0.3 12.69+0.22 0.83+0.05 47.39+0.22

7 0.61+0.01 9.940.1 5.07+0.11 0.41+0.03 41.00+0.23

8 0.72+0.03 10.7+0.3 5.58+0.15 0.72+0.05 41.29+0.31

9 0.79+0.02 9.7+0.3 10.65+0.24 0.83+0.06 135.42+0.50

10 0.61+0.03 12.9+0.1 5.37+0.21 0.44+0.03 79.33+0.30

11 0.59+0.01 14.7+0.1 5.32+0.14 0.27+0.01 48.75+0.28

12 0.32+0.02 12.3+0.2 6.30+0.09 0.30+0.02 106.32+0.48

13 0.57+0.01 11.3+0.2 7.14+0.18 0.46+0.03 60.40+0.33

14 0.64+0.01 11.9+0.1 12.28+0.25 0.67+0.06 61.19+0.36

15 0.62+0.03 11.5+0.3 3.81+0.11 0.22+0.05 18.14+0.26

16 0.72+0.02 12.9+0.3 9.38+0.22 0.71+0.03 40.01+0.29
Range 0.32-0.79 14.7-5.9 3.35-18.07 0.22-1.04 18.14-135.42
Mean+SD 0.62+0.14 11.5+1.97 8.64+4.35 0.56+0.28 54.38429.73

National standard, no. 1446 0.8< 20< - - -
I00C standard 0.8< 20< - - -
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Table 2 Fatty acid composition of extra-virgine olive oil samples

Sample Palmltlc PalmlFolelc Stequc Ol@lc LlIlOAICIC L1nolhemc MUFA PUFA UFA SFA
number acid acid acid acid acid acid
1 13.30+£0.12  2.3740.11  1.36+0.05 67.37+0.30 15.36+0.22 0.25+0.02 69.7 15.6 85.4 14.7
2 15.72+0.33  2.39+0.10  1.72+0.04 66.42+0.35 13.65+0.32 0.10+0.03 68.8 13.8 82.6 17.4
3 12.61£0.16  1.84+0.07 2.21+0.06 71.35+0.39 11.80+0.12 0.19+0.01 73.2 12.0 85.2 14.8
4 12.05£0.11  1.75+0.08  2.51+0.08 69.73+0.39 11.78+0.30 0.81+0.01 71.5 12.6 84.1 14.6
5 13.94+0.13  3.19+0.09  1.44+0.05 66.48+0.50 14.90+0.29 0.06+0.01 69.7 15.0 84.6 15.4
6 9.80+0.13 0.36+£0.04 1.08+£0.04 76.14+0.55 12.53+0.24 0.10+0.02 76.5 12.6 89.1 10.9
7 8.82+0.10 0.3+0.05 1.00+£0.05  79.54+0.54 10.20+0.21  0.10+0.02 79.8 10.3 90.1 9.9
8 13.02£0.20  1.30+0.11  1.97+0.06 70.20+0.32 13.33+0.32 0.16+0.02 71.5 13.5 85.0 15.0
9 13.73£0.21  2.68+0.10  1.20+0.07 67.86+0.43 14.45+0.23 0.08+0.01 70.5 14.5 85.1 14.9
10 13.43£0.23  0.76+0.08  1.74+0.06 69.08+0.44 14.86+0.30 0.13+0.02 69.8 15.0 84.8 15.2
11 14.06+£0.30  2.70+£0.11  1.34+0.06 65.03£0.41 16.79+0.31 0.08+0.01 67.7 16.9 84.6 154
12 15.01£0.12  2.74+0.12  1.77+£0.08 65.90+0.39 14.48+0.29 0.10+0.01 68.6 14.6 83.2 16.8
13 13.23£0.11  2.254+0.11  1.46+0.05 65254042 14.68+0.17 0.14+0.01 67.5 14.8 82.3 14.7
14 16.63£0.14  2.36+0.12  1.79+0.04 63.62+0.33 15.50+0.19 0.10+0.01 66.0 15.6 81.6 18.4
15 15.06+£0.14  3.07+0.09  1.30+0.03 62.88+0.30 17.64+0.14 0.05+0.01 66.0 17.7 83.6 16.4
16 13.09+£0.15  0.67+0.10  1.82+0.04 75.69+0.31  8.60+0.12  0.13+0.02 76.4 8.7 85.1 14.9
62.88- 81.6-
Range 8.87-16.63  0.0-3.19 1.00-2.51 79.54 8.60-17.64  0.05-0.81 66.0-79.8 8.7-17.7 90.1 9.9-18.4
Mean+SD 13.37£1.97 2.31+096 1.59+0.41 68.05+4.64 14.46+2.35 0.18+0.10 70.44+3.61 13.95+2.17 84.8+22 15.0+2.01
National
standard, 7.5-20.0 0.3-3.5 0.5-5.0 55.0-83.0 3.5-21.0 <1.0 - - - -
no. 1446
100C 7.5-20.0 0.3-3.5 0.5-5.0 55.0-83.0 2.5-21.0 <1.0 - - - -
standard
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Table 3 Sensory evaluation of extra-virgine olive oil samples

Sample Bitterness Pungency Fruitiness

number

1 0.5 2.3 2.0

2 1.0 4.0 3.6

3 1.5 33 3.6

4 1.6 3.0 2.2

5 1.3 4.2 4.1

6 3.9 4.5 33

7 1.4 4.0 43

8 3.0 34 2.9

9 2.9 5.1 3.8

10 2.1 3.6 33

11 1.1 4.0 2.7

12 1.5 3.5 4.0

13 2.3 3.6 49

14 33 4.1 3.8

15 0.4 1.9 39

16 2.3 4.8 33

Range 0.3-3.9 1.8-5.0 2.0-4.9
Mean+SD 2.0+1.11 3.7£0.84  3.5+0.77

National standard, ) ) 0<
no. 1446

100C standard - - 0<
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Table 4 Pearson correlation coefficient between chemical and sensorial parameters of extra-virgin
olive oil samples

.. Peroxdde Anisdine Totl  Pamiic Palmitkic Searic  Okic  Lindkic  Linoknic
Addty T we B oeois ad acid wd  od i ad MUFA PUFA UFA  SFA
Pearson -
Bi i 0462 0032 0281 0493 038 0206 0450 0015 028 0200 049 0249 0% 010 o,
Pvaue 007" 0905 0293 0052° 0145 0444 0081  09% 0262 0314 0583 0351 0287 059 0.480
Pearson -
. i 058 0212 0279 0482 0465  0l45 0275 0236 0365 0401 0380 3% 0436 021 o0
Pvaue 0018 0430 029 0058 0070 0591 0303 039 0164 0012 0147 0254 009" 0433 0.504
Pearson - - -
iy i 0250 0160 0131 0147 037 0062 0ll4 039 o 02 0613 004 000 o oo
Pvie 0350 0553 0627 0587 03R 0819 0675 019 083 0935 0012 089 0924 0704 0.981

* Values shown with astrike, are significant at p<0.1.
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Table 5 Models describing sensory attributes as a function of chemical parameters

Models R’ P
value
Bitterness = (2.148 xAcidity) + (1.176 x k225) + (-0.338 x Palmetiloleic acid) + 0.547 044 <0.05
Pungent = (3.103 x Acidity) + (0.416 x k225) + (0.015 x Phenolics) + (-0.127 x PUFA) + 2.531 (075 <0.05
Fruity =-2.613 x Linolenic Acid + 3.922 0.36 <0.05

MAE, mean absolute error
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Table 6 Predicted (using models presented in Table 5) vs experimental value of sensory attributes

Sample Bitterness Pungency Fruitiness
number
1 Experimental Predicted Experimental Predicted Experimental Predicted
2 0.5 1.0 2.3 2.6 2.0 33
3 1.0 24 4.0 3.9 3.6 3.7
4 1.5 1.6 33 3.7 3.6 34
5 1.6 2.0 3.0 32 2.2 1.8
6 1.3 1.7 4.2 3.8 4.1 3.8
7 3.9 3.1 4.5 4.4 33 3.7
8 1.4 2.2 4.0 39 43 3.7
9 3.0 2.5 34 4.0 2.9 35
10 2.9 2.3 5.0 5.5 3.8 3.7
11 2.1 2.1 3.6 39 33 3.6
12 1.1 1.2 4.0 3.1 2.7 3.7
13 1.5 0.7 3.5 34 4.0 3.7
14 23 1.6 3.6 35 4.9 3.6
15 33 1.9 4.1 3.7 3.8 3.7
16 0.4 1.1 1.9 2.6 3.9 3.8
r‘:’jmgéi 23 2.7 48 46 33 3.6
Mean obsolute 0.63 - 0.33 - 0.47
error
fg’e';;fc'f‘;r']rt‘ - 0.66 - 0.87 - 0.61
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Extra-virgin olive oil is the oil obtained from olive fruits using mechanical extraction methods
without any chemical processing or blending with other oils. It should have a free acidity (as oleic
acid) lower than 0.8 %. Sensory attributes have important role in determination of olive oil quality;
however, due to the need for experienced panelists, most olive oil production units cannot evaluate
sensory attributes of olive oil. In this study, sensory attributes (bitterness, pungency and fruity flavor)
and some physicochemical properties (acidity, peroxide value, anisidine value, spectrophotometric
absorption at 225 nm (K225), total phenol content, fatty acid composition) of extra-virgin olive oil
samples from the Golestan province were determined. The correlation of sensory attributes and
physicochemical properties was evaluated by determination of Pearson correlation coefficient.
Bitterness had a positive correlation with acidity and K225 and a negative correlation with palmitoleic
acid content (p<0.1). Pungency of the extra-virgin olive oil showed a positive correlation with acidity,
K225 and total phenol content and a negative correlation with polyunsaturated fatty acid content
(p<0.1). Fruity flavor of oil samples was negatively correlated with linolenic acid content (p<0.05).
Based on the correlations found, models were developed for description of sensory attributes of extra-
virgin olive oil. Models describing bitterness, pungency and fruity flavor were able to predict the
sensory attributes with mean absolute error of 0.63, 0.33 and 0.47, respectively.
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