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Table 1 Characteristics of apple samples collected from different regions of Urmia city (Date of sampling: 1397.06.27).
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Fig. 1 Effect of ozone and UV pretreatments on moisture content of dried apple slices from different regions.
Different letters show significant differences in the level of 5% (p<0.05)
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Table 2 Effect of ozone and UV treatments on bulk and true density of dried apple slices.
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Shams hajian
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Fig. 2 Effect of ozone and UV pretreatments on porosity of dried apple slices from different regions.
Different letters show significant differences in the level of 5% (p<0.05).
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Fig.3. Visual properties of dried apple slices obtained from different regions and prepared by different pretreatments
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Table 3 Effect of ozone and UV irradiation treatments on color properties of dried apple slices.

b a L slos L g0l

Treatment Sample

33.66+1.52¢ 0.43+0.12¢ 94 62+0.34¢ Control

29.33+1.15¢ 20.23+0.01¢% 88.55+1.38¢ Ozone okl e

38.64+0.66° -1.2240.11¢ 92.0240.77° uv .

Shams hajian

34.5142.21¢ 0.19+0.03¢ 94.12+0.65% 0Ozone-UV

44.49+3 397 -3.66+0.10° 95.87+0.78¢ Control

46.18+1.07° -1.34+0.46¢ 91.91+0.93" Ozone lages o0

50.00+1.002 -1.39+0.41¢ 87.67+1.53¢ uv Darreh shohada

49.63+0.99¢ 2.39+0.38° 93.84+0.73% Ozone-UV

59.84+1.19M 2.02+0.28¢ 72.51+£1.30° Control

50.07+1.102 0.69+0.16 77.51+£2.18¢ Ozone =YL

62.66£2.51 0.94+0.06 70.00+2.00° uv )

Balanej

58.51+4.25h 0.71+0.04f 74.6622.08¢ 0zone-UV

17.13£1.06° 1.49+0.42¢ 96.82+0.61M Control

19.61+1.46 2.3540.32° 97.730.36' Ozone oleras

b - b e
24.22+1.09 1.98+0.05 89.53+1.28 uv Kashtiban
23.9142.44° 0.11£0.01¢ 94 66+1.52¢h 0Ozone-UV

Table 4 Effect of ozone and UV irradiation treatments on total color difference (AE) and browning index (BI) of dried apple slices from different
regions.
BI AE S “ged
Treatment Sample

42.45+1.15¢ 29.51+1.11° Control

38.53+1.07¢ 26.77+1.22¢ Ozone ozl el
50.97+0.62f 34.71+0.22¢ uv Shams hajian
44.38+0.79¢ 30.53+0.76" Ozone-UV

56.61+0.86¢ 40.49+0.74h Control

65.64+0.66" 42.37+£1.111 Ozone lagd 0,9
78.40+1.79i 46.60+1.811 uv Darreh shohada
69.49+0.53 45.52+1.221 Ozone-UV
145.40+2.08™ 61.3240.62™ Control

96.47+1.07% 50.21£1.99% Ozone =YL
167.38+1.22» 64.67+0.41" uv Balanej
131.57+1.44! 59.46+1.38! Ozone-UV

18.05+0.95° 13.10+0.90° Control

20.18+0.87° 15.34+0.33° Ozone olaxas
29.11+0.83¢ 22.04+0.274 uv Kashtiban
28.46+1.44¢ 19.7540.50¢ Ozone-UV
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Table S Sensorial evaluation results of dried apple slices prepared by different pretreatments.

K Sy S she b B 3) By digod
Total acceptance Taste Aroma Texture Color Treatment Sample

4.60+0.00% 4.63£0.11¢ 4.4340.05¢df 4.60+0.10%f 4.63+0.11¢ Control

4.5340.15% 4.5040.10d" 4.3340.115d 4.36+0.05% 4.76+0.05¢ Ozone Skl
4.60+0.10% 4.60+0.26° 4.56+0.05%f 4.3040.104 4.40+0.104 uv Shams hajian
4.66+0.05¢ 4.50+0.00%  4.53+0.20dfe 4.66+0.11¢f 4.93+0.11& Ozone-UV

4.06£0.11° 4.5040.10d" 4.4340.150df 4.06+0.30 4.16+0.11¢ Control

4.50+0.10 4.50+0.17°%f  4.53+0.05df 4.36+0.15% 4.4040.104 Ozone lagd 0,9
4.40+0.17% 43040.10%0  436£0.15%%  4.63+0.05¢ 4.40+0.009 uv Darreh shohada
4.4340.30% 4.16+0.15% 4.76+0.05¢ 4.5340.05% 4.4340.054 Ozone-UV

3.38+0.05° 4.06+0.05* 4.03+0.052 3.36+0.15° 2.73+0.05° Control

4.13+0.05° 4.4040.17bede 4.16+0.15% 4.46+0.40% 3.86+0.15° Ozone N
4.03+0.05% 4.26+0.05%¢ 4.60+0.00¢ 3.86+0.11° 4.06+0.11¢ uv Balanej
4.2040.100 4.4340.20bede 4.4340.150df 4.36+0.15% 4.46+0.054 Ozone-UV

4.5340.05% 4.56+0.05%f 4.3040.26 4.66+0.11¢f 4.7340.05¢f Control

5.00+0.00" 4.7340.051 4.66+0.051 4.90+0.171 5.00+0.00" Ozone oheres
4.66+0.15¢ 4.5340.05¢df 4.16+0.15% 4.5340.05% 4.83+0.201h uv Kashtiban
4.90+0.10f 4.83+0.23¢ 4.66+0.111 5.00+0.00¢ 5.00+0.00" Ozone-UV
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Table 6 Type and characteristics of pesticide residues in the fresh apple of Shams hajian region.
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Table 7 Type and characteristics of pesticide residues in the fresh apple of Darreh shohada region.
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Table 8 Type and characteristics of pesticide residues in the fresh apple of Balanej region.
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Table 9 Type and characteristics of pesticide residues in the fresh apple of Kashtiban region.
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Fig. 4 Effect of ozone and UV pretreatments on pesticide residues of Chloropyrifos in dried apple slices of Darreh shohada a), Ethion b) and
Pyridaben c) pesticides in samples of Balanej
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Abstract

The aim of this research was to evaluate the efficiency of ozone washing and UV irradiation on the
decreasing of pesticide residues in dried apple slices. For this purpose, four apple samples were collected
from different regions of Urmia city including Shams hajian, Darre shohada, Balanej and Kashtiban. The
effects of ozonation of whole apple and UV irradiation of its slices on the moisture content, bulk and true
density, color indices and sensorial attributes were investigated. Also, the amount of pesticide residues in
the fresh apple and dried slices was studied by GC-Mass analysis. Results indicated that there is no
significant difference between moisture content of samples (p>0.05). But both of growth region and applied
pretreatments had significant effects on density and porosity of samples (p<0.05). According to the
evaluation of optical properties, the dried slices obtained from Balanej region had the highest color changes
(50-64) and shrinkage (27-36 percent). Both of pretreatments improved the color indices of samples, but
the effect of ozone was more than UV. Generally, the slices that were produced from Kashtiban region and
by combination of ozone and UV had the lowest browning index (28.46) and achieved the highest sensorial
scores. The residual pesticides were higher than standard limits just in the samples of Darreh shoahda and
Balanej. Results indicated that the ozonation and UV irradiation were able to decrease the pesticide residues
in the slices between 60 to 80 percent depending to the type of pesticide. In general, ozone washing and UV
irradiation are effective methods in the decreasing of pesticide residues in the dried apple slices without
negative effect on their sensorial characteristics.
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