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3- image processing

4- Fluorescence Spectroscopy
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Fig.1. Schematic illustration of the portable dielectric spectroscopy system
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Table 1. Mechanical properties of samples during the ripening periods

Fracture Force

Fracture Energy

Bio-yield Stress Young's modulus

Cultivar Parameter (N) (MPa) (MPa)
| |
U 212.51+38 0.696+0.15 1.32+0.1 5.51+£0.2
Oily S 199.84+27 0.664+0.14 1.24+0.1 3.41+0.1
R 132.36+21 0.271+0.07 0.39+0.01 1.69+0.05
Yellow U 241.08+36 0.761+0.13 1.35+0.08 5.81+0.3
S 170.24+26 0.546+ 0.09 0.79+0.01 2.7340.1

7- Fracture force
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R 71.63+ 11 0.152+0.03 0.17+0.02 0.46+0.01
U 182.34+25 0.592+0.07 1.1+0.05 5.17£0.2
Fishemi S 157.49+19 0.499+ 0.08 0.49+0.01 2.44+0.09
R 59.73£10 0.142+0.04 0.09+0.01 0.32+0.02

Note: U, S and R are abbreviation of unripe, semi-ripe and ripe stages, respectively.
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Table2. Fatty acid composition of EVOO samples during ripe stages- IH with EPR

MUFA:
iy C17- C18: C18: PUFA: Poly SFA:
Cultivar ~ Parameter Cl16- P;.ﬂmmc Heptadic anoic C.18- . lc- Oleic 2c- Linoleic ~ Unsaturated Mono Saturated
acid . Stearic acid - . . Unsaturated :
l acid acid acid Fatty acids . Fatty acids
Fatty acids
U 14.88+0.7 0.02+0.01 1.68+0.18  65.79+£2.31 822+0.11 836+0.15 61.37+1.75 16.37+0.32
Oily S 14.04+1 0.03£0.01 1.95£0.24 76.42+222 7.98+0.08 7.58£0.12 67.38+249 16+£0.21
R 13.68+0.85 0.03£0.01 22+02  81.24+1.14 7.54+0.05 6.34+0.08 72.45+0.95 15.24+0.12
U 15.56+ .92 0.03£0.01 1.58+£0.38 61.24+124 9.32+0.1 9.24+0.06 64.28+2.13 16.85+0.24
Yellow S 15.24+ .55 0.04+0.01 247£0.62 7824+235 8.56+0.06 8.75+0.11 70.85£0.92 16.15+0.16
R 15.11£1.2 0.03£0.01 2.28+031 82.14+1.27 8.08+0.07 7.98+0.1 78.16+1.16 15.11+0.09
U 15.8+1 0.02+0.01 1.85¢0.12  62.14+1.25 8.12+0.12 8.85+£0.06 61.52+2.74 15.95+0.21
Fishemi S 14.48+ .75 0.02+0.01 1.93+£0.1 7435+239 7.82+0.1 8.02+0.12  67.36£2.2 15.32+0.18
R 14+0.86 0.03+0.01 23502 81.66+1.58 7.02+£0.07 7.32+0.06 6935+ 1.85 14.85+0.21
Note: U, S and R are abbreviation of unripe, semi-ripe and ripe stages, respectively
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Table3. Fatty acid composition of EVOO samples during ripe stages- [H with Neoprene
Cleé- Cl7- C18- Cl18: C18:2c-  PUFA: Poly 1\;\[4[{)1:3: SFA:
Cultivar Parameter Palmitic  Heptadic Stearic lc-Oleic  Linoleic  Unsaturated Unsaturated Saturated
acid anoic acid acid acid acid Fatty acids Fatty acids Fatty acids
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Fig.3. Total phenol of EVOO samples
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U 18.32+0.45 0.03+0.01 2.29+0.05 60.14+3.24 13.24+0.24 13.38+0.18 51.36+3.52  14.22+0.08
Oily S 18.04+0.25 0.03+0.01 2.37+0.07 68.47+£5.26 12.22+0.31 12.85+0.14 56.78+2.74 13.95+0.12
R 17+0.34 0.05£0.1 3.22+0.03 78.19+2.45 11.85+0.15 12.04+0.13  61.08+5.32  13.55+0.09
U 20.6+0.16  0.04+0.1 2.67+0.01 62.15+4.15 12.96+0.21  14.1+0.17  52.37+4.15 14.89+0.13
Yellow S 19+0.37 0.05+£0.1 3.2740.08 70.08+£3.58 12.08+0.17 13.64+0.22 58.31+3.15  14.23+0.1
R 17.36+0.1  0.06£0.02 3.46+.06 79.32+5.16 11.34+0.11  12.98+0.2  63.2844.23  13.67+0.13
U 23.36+0.58  0.04+0.1 2.74+0.04 59.21+4.38 13.02+0.13  13.21+0.15  50.16+3.2  13.85+0.08
Fishemi N 23.08+1.02  0.04+£0.1 2.79+0.05 69.32+6.16 12.14+0.19 12.55+0.16 56.34+4.52  13.21+0.11
R 21.48+0.75 0.05£0.1  2.88+0.3 76.33+5.82 11.4+0.14  11.844+0.12 60.89+2.63  12.83+0.08

Note: U, S and R are abbreviation of unripe, semi-ripe and ripe stages, respectively
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Table4. Sterol composition of EVOO during ripening periods (EPR and Neoprene head)

EPR
Campe Stigma beta- Sito Delta5- De!taZ Delta7-
Cultivar  Parameter ~ Cholesterol sterol sterol sterol sterol # stlgma sterol
stadien
U 0.03+0.01 3.96+0.09  0.54+0.04 81.37+4.58  4.65+0.08 0.39+0.02  0.12+0.01
Oily S 0.02+0.01 3.67+0.06  0.5+0.01  7528+5.81  6.81+0.09 0.51+0.01  0.29+0.01
R 0.02+0.01 3.08+0.09 0.43+0.02 70.09+6.13  7.96+0.15 0.78+0.04  0.43+0.03
U 0.04+0.01 3.64+0.11 0.55+0.01 83.49+4.16  3.92+0.31 0.34£0.01  0.07+0.01
Yellow S 0.03+0.01 3.26+0.08  0.49+0.03  78.57+3.8 5.77+0.09 0.46£0.01  0.19+0.01
R 0.03+0.01 3+0.09 0.43+0.05  72.29+6.08  6.94+0.27 0.68+0.02  0.27+0.01
U 0.02+0.01 3.824023  0.59+0.02  80.09+5.16  5.53+0.31 0.36£0.01  0.09+0.01
Fishemi g 0.02+0.01 3.31+0.16  0.53+0.01  75.33+4.13  6.8240.26 0.47+0.02  0.19+0.01
R 0.02+0.01 2.98+0.14  0.48+0.03 70.16+4.82  8.17+0.42 0.55+0.01  0.38+0.02
Neoprene

Campe Stigma beta- Sito Delta5s- Delta2 Delta7-

Cultivar ~ Parameter Cholesterol sterol sterol sterol sterol 4-stigma Stigma

1 stadien sentinel
U 0.04+0.01 3.4240.09  0.65£0.05 85.37+2.36  2.86£0.03  0.26+0.01  0.41+0.01
Oily S 0.04+0.01 3.1840.05  0.61£0.02  81.16+4.82 5.16:0.03  0.38+0.03  0.38+0.01
R 0.03+0.01 2.9540.04 0.57£0.01 76.38+5.16  7.14£0.08  0.59+0.03  0.35+0.01
U 0.05+0.02 3.2240.1 0.63+0.02  82.33+2.52  3.06+£0.02  0.29+0.01  0.42+0.01
Yellow S 0.03:0.01  2.98:0.05 0.56:001 7645313  5.88+0.15 0.46x0.02 0.36+0.01
R 0.03+0.01 2.67+0.07 0.5+0.01 71224492  7.23+0.29  0.65£0.04  0.3+0.01
U 0.03+0.01 3.53+0.13  0.68+0.03 85+5.61 3.45+0.08  0.25+0.01 0.420.01
Fishemi g 0.02+0.01 3.09+0.27 0.6£0.04 80.09+4.3 5.98+0.09  0.39+£0.01  0.35+0.01
R 0.02+0.01 2.81+0.01  0.54+0.02  74.61£2.85 7.31+034  0.48+0.01  0.31+0.01
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Fig.4. results of gain and phase shift voltages of all EVOO samples (O: Oily, F: Fishemi, Y: Yellow, U: unripe,
S: semi ripe, R: ripe, E: EPR, N :Neoprene)
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Fig5. The statistical result of different topology of ANN for o-u-e sample
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Table.5. The best results of ANN, SVM- Polynomial, SVM-RBF and SVM-Linear

Model
Sample ANN SVM- Polynomial SVM-RBF SVM-Linear

R RMSE R RMSE R RMSE R RMSE
O-U-E 90.08 7.81 71.33 23.51 79.57 17.02 83.52 13.31
O-S-E 88.03 9.07 69.11 25.81 77.16 19.67 81.64 14.99
O-R-E 88.09 10.2 66.87 27.83 76.27 2091 80.31 16.36
Y-U-E 89.02 8.62 70.13 24.53 78.35 18.32 82.59 13.97
Y-S-E 87.34 10.39 66.07 29.12 74.22 21.96 79.57 17.93
Y-R-E 88.72 10.04 68.12 2691 76.63 20.24 80.92 15.73
F-U-E 86.47 10.6 64.27 30.08 73.62 2342 78.69 19.42
F-S-E 88.69 9.01 69.64 24.84 77.81 18.67 82.71 14.34
F-R-E 87.67 10.29 66.51 28.63 75.82 21.27 80.08 16.86
O-U-N 86.76 10.53 65.18 29.89 73.82 22.96 79.22 18.83
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O-S-N 89.15 8.31 70.16
O-R-N 89.72 8.12 71.19
Y-U-N 88.36 10.16 67.36
Y-S-N 88.92 9.09 68.59
Y-R-N 87.62 10.36 66.27
F-U-N 86.28 11.34 63.45
F-S-N 88.36 9.03 69.27
F-R-N 87.11 10.45 65.67

23.99 78.85 17.85 83.12 13.76
23.76 79.28 17.27 83.49 13.46
2742 76.55 20.67 80.68 16.07
26.37 76.81 19.89 81.26 15.46
28.89 74.27 21.68 79.76 17.47
30.57 76.37 23.81 78.34 20.07
25.36 77.52 18.94 81.91 14.86
29.57 74.19 22.53 79.28 18.36
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In this study, in order to investigate the effect of mechanical impact during
olive fruit harvesting on the quality of the extracted oil, the effect of two
factors, the type of finger-hammer at two levels and the ripeness of the olive
fruit at three levels, was investigated. The statistical method used for this was
a factorial experiment in a randomized complete block design, and the
comparison of means was performed based on Duncan's multiple range test
at the 5% level. An impact harvesting device, on whose axis of rotation was
installed a different type of finger-hammer made of neoprene and ethylene
propylene rubber (EPR), was used to harvest three types of oil, yellow and
fish olive fruits at three stages: immature, semi-ripe and ripe. The qualitative
characteristics of olive oil, including acidity, peroxide, sterol compounds,
fatty acid composition and total phenol of the extracted olive oil, were
investigated. Dielectric properties related to chemical characteristics were
also measured. The phase and amplitude oscillation voltage changes were
obtained using the dielectric spectroscopic technique and the output data
were evaluated by artificial neural network (ANN) and support vector
machine (SVM). Analysis of the means as well as the examination of quality
indicators showed that although the extracted oil of the samples was extra
virgin olive oil (EVOO), the quality of the olive oil samples extracted by
EPR was higher than that of neoprene.
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