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Preparation of organic dried apricot

V3

i

Inoculation Orthocide pesticide (captan) into
samples at three levels of 25, 50 and 75 ppb

Samples without
pesticide inoculation

\

Microwave treatment at three times

0, 2.5 and 5 minutes

Store at room tempé¥ature for 2 months

Measurement of pesticide residue and carry out various tests (Ash, Moisture, Phenolic compounds, Reducing
sugar, Antioxidant activity, Color, and Total count Microorganisms, Mold, and Yeast) on days 0, 30 and 60
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Figure 1- Schematic representation of research steps
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Table 1- Effect of microwave irradiation on captan pesticide residue of dried apricots during storage
Spiked Pesticides(ppb) exposure time of Microwave Storage time (day)

radiation (min) 0 30 60
0.0 22.50+0.06" 21.67+0.158° 21.17+0.03¢
25 2.5 20.79+0.03%° 20.19:+0.028 19.90+0.028
5.0 17.18+0.04° 16.63+0.038¢ 16.64+0.038¢
0.0 48.48+0.03" 46.84:+0.085 46.31+0.04¢
50 2.5 42.29+0.05 41.41+0.028° 40.71+0.02¢°
5.0 35.45+0.03% 34.64+0.03% 34.19+0.04
0.0 72.79+0.04% 71.40+0.035 71.09+0.07¢
75 2.5 64.48+0.05"° 63.81:0.048 63.55+0.03
5.0 54.76+0.04° 53.67:+0.045 52.36:+0.03¢

Values are the means+standard deviations (n=3). Different capital letters (A, B, C, . . .) in the same row shows significant difference among
different storage times for each treatment and different lowercase letters (a, b, c, . . .) in the same column shows significant difference among
different treatments (p<0.05).
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Table 2- Reduction amount of captan pesticide residue of dried apricots after microwave irradiation

Spiked Pesticides(ppb) exposure time of Microwave Storage time (day)

radiation (min) 0 30 60
25 25 6.48A1 5.898¢ 5.05¢
5.0 21.29%¢ 20.165¢ 18.09¢¢
50 25 12.38Ad 10.858¢ 11.198%
5.0 26.07% 24.398 24,245
75 25 11.07% 10.138% 10.055¢
5.0 24.048 23.64°° 24,98

Values are the meanszstandard deviations (n=3). Different capital letters (A, B, C, . . .) in the same row shows significant difference among
different storage times for each treatment and different lowercase letters (a, b, c, . . .) in the same column shows significant difference among
different treatments (p<0.05).
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Table 3- Contents of moisture, ash and reducing sugar of dried apricots irradiated with microwave

Physicochemical Exposure time of Microwave

Storage time (day)

property radiation (min) 0 30 60
0.0 15.27+0.2342 14.83+0.1742 14.7740.19"
Moisture (%) 25 14.03+0.12% 13.63+0.194% 13.22+0.228
5.0 13.67+0.097° 12.93+0.258¢ 12.40+0.17¢¢
0.0 1.28+0.015¢ 1.31+0.03%8¢ 1.34+0.05%°
Ash (%) 25 1.36+0.05%° 1.42+0.065° 1.56+0.024
5.0 1.44+0.02% 1.51+0.028% 1.58+0.024
0.0 56.51+1.224° 56.42+3.23%° 56.49+4.224°
Reducing sugar (%) 25 57.19+3.23% 57.60+4.745 58.01+2.06%2
5.0 57.49+2.265 57.92+4,094 58.23+3.53"

Values are the meansstandard deviations (n=3). For each physicochemical property, different capital letters (A, B, C, . ..) in the same row
shows significant difference among different storage times for each treatment and different lowercase letters (a, b, c, . . .) in the same column

shows significant difference among different treatments (p<0.05).
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Table 4- Total microbial count and mold and yeast counts of dried apricots irradiated with microwave

Microbial experiment Exposure time of Microwave radiation (min) Storage time (day)
0 30 60

0.0 4.85+0.2782  4,90+0.322  4.93+0.4172

Total microbial count (log CFU/g) 25 3.53+0.15%°  3.61+0.24B" 3.68+0.197
5.0 2.39+0.13%  2.50+0.098¢ 2.54+0.11A¢

0.0 3.08£0.03%®  3.28+0.01B%  3.43+0.022

Mold count (log CFU/g) 2.5 1.77+0.038°  1.86+0.03A° 2.02+0.06"°
5.0 0.62+0.06~°  0.72+0.06”°  0.74+0.06°

Yeast count (log CFU/g) 0.0 3.48+0.01°* 3.62+0.0182 3.70+0.01%2
2.5 2.26£0.028° 2.33+0.02B° 2.38+0.024b

5.0 1.94+0.014¢  1.95+0.05”¢ 1.97+0.01A¢

Values are the meanststandard deviations (n=3). For each microbial experiment, different capital letters (A, B, C, . . .) in the same
row shows significant difference among different storage times for each treatment and different lowercase letters (a, b, c, . . .) in the
same column shows significant difference among different treatments (p<0.05).
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Figure 2- Total phenolic content of dried apricots irradiated with microwave
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Figure 3- Antioxidant activity of dried apricots irradiated with microwave
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Table 5- Changes in color parameters (L*, b* and a*) of dried apricots irradiated with microwave

Color parameter Exposure time of Microwave

Storage time (day)

radiation (min) 0 30 60
L* 0.0 49.1442 3242 46.20+3.54% 40.20+1.87<
25 30.31+2.54%° 25.62+1.985° 21.2741.54%
5.0 28.12+1.66"° 26.48+1.58%° 23.46+1.875°
ax 0.0 11.10+0.60% 15.70+0.985° 18.87+1.05%°
25 18.75+1.23¢ 20.27+1.328° 23.4240.67%
5.0 20.12+1.62% 22.53+1.065 24.12+2,014
b* 0.0 8.21+0.59%° 11.44+0.345¢ 14.73+0.674°
25 12.65+0.63% 14.22+0.545° 16.81+0.81°
5.0 14.06+0.25 16.14+1.11% 19.75+0.9842

Values are the meanszstandard deviations (n=3). For each color parameter, different capital letters (A, B, C, . . .) in the same row shows
significant difference among different storage times for each treatment and different lowercase letters (a, b, c, . . .) in the same column shows

significant difference among different treatments (p<0.05).
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Introduction: The use of pesticides has increased considerably for crop production in recent years.
Despite the advantageous properties of pesticides for controlling different pests and preventing
diseases, they have many negative effects on the environment and human health. Different methods
have been proposed to reduce the effects of pesticides on fresh and dried foods, including washing,
storage, peeling, heating, boiling, frying and bleaching, canning, freezing, etc, but they don't have
enough ability in this regard (Ali Mohammadi and Jihadi 2014). Nowadays, due to the high
resistant nature of some pesticides and the inadequacy of traditional methods to remove them, the
use of novel and efficient methods such as microwave irradiation has received great attention to
decrease residues of pesticides in vegetables and fruits. Various techniques such as microwaves and
radio frequencies treatment have been identified as suitable methods for thermal decontamination in
the post-harvest stage of nucleated fruits. Generally, reducing pesticides residues can be a good way
forward in improving the quality of foods and thus human health (Guillet et al 2009, Kaushik et al
2016). Apricot (Prunus armeniaca) is one of the most important horticultural crops in the world and
Iran is one of the leading apricot producer countries. Apricot is rich in beta-carotene, ascorbic acid,
antioxidants, carotenoids, vitamins A, B and C, minerals and fiber (Wani et al. 2017). It is a suitable
fruit for drying and moreover, the export aspect of the dried-product is also remarkable. Dried
apricot has many nutritional and health benefits and is considered as a healthy, high-calorie, and
vitamin-rich product (Wani et al. 2017). Therefore, finding a suitable approach to remove apricot
pesticides and produce a high-quality product seems necessary. In the present study, the effect of
microwave irradiation was evaluated on residues of Orthocide (trade name: captan) pesticide and
physicochemical properties of dried apricots during storage.

Material and methods: Apricot fruits (Nasiri variety) were provided by agricultural jihad
organization of Kermanshah province and were dried (Hussain et al. 2010). Then, Orthocide (trade
name: captan) pesticide in three levels of 25, 50 and 75 ppb (ug/ kg) was inoculated to organic dried
apricots. In the next stage, inoculated samples were subjected to microwave irradiation (2.5 and 5
min) and pesticide residues were determined after irradiation during two months of storage (Cieslik
et al. 2011, Seid Mohammadi et al. 2012). Also, a series of samples without any pesticide
inoculation was irradiated with microwave (2.5 and 5 min) and were evaluated in terms of ash
content (AOAC 2005, 940.26), moisture content (AOAC 2005, 934.06), total phenolic content
(Arabshahi and Urooj 2007), reducing sugar content (AOAC, 2005, 925.36), total microbial count,
mold and yeast counts (Rahman et al. 2011), color (parameters of L*, b* and a*) (Basaran and
Akhan 2010) and antioxidant activity (Arabshahi and Urooj 2007) in different storage times (0, 30
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and 60 days). All experiments were carried out in triplicate. Obtained data were analyzed by
repeated measure design and factorial design using analysis of variance (ANOVA) and least square
means in significance level of 0.05 (p<0.05). Statistical analyses were performed using SAS
software version 9.1.

Results and discussion: The results showed that microwave irradiation caused a significant
decrease in pesticide residues of dried apricot in all levels of pesticide inoculation (5.05-26.07 %)
compared to the control sample. This reduction can be attributed to existence hot spots and non-
thermal effects of microwave (Sajjadi et al. 2016). In addition, increase of storage time had a
significant effect on reduction of pesticide residues (p<0.05). Overall, the highest reduction amount
in pesticide residues (26.07 %) was related to samples treated with microwave radiation for 5 min at
zero time (Table 2). In accordance with our results, residue of cypermethrin pesticide in brinjal
reduced after processing with microwave (Walia et al. 2010). Microwave radiation also led to an
increase in the content of phenolic compounds and antioxidant activity (Figures 2 and 3) which may
be associated with breakdown of covalent bonds between phenolic compounds and other
components (such as protein and sugar) by microwave, increasing extraction efficiency of phenolic
compounds and therefore antioxidant activity (Hayat et al. 2010a). Similar results have been
reported by Igual et al (2010). Moreover, ash and reducing sugar contents of samples increased by
microwave but a significant decrease was observed in the moisture content of dried apricot
(p<0.05). Microwave radiation could significantly diminish total microbial count and mold and
yeast counts compared to the control sample. This can be justified by the thermal and non-thermal
effects of microwave on microorganisms (Heddleson and doores 1994, Kozempel et al. 1998). The
lowest microbial count (2.39 log CFU/g) was related to samples treated with microwave for 5 min
at zero time. Similarly, the microbial load of saffron samples decreased after microwave irradiation
(Hosseini Nejad et al. 2003). Also, irradiation with microwave led to a decrease in L* factor and an
increase in a* (redness) and b* (yellowness) factors of samples (p<0.05). The least color changes
were found in samples irradiated with microwave for 2.5 min (Table 5). Color changes can be
attributed to the degradation of vitamin C, carotenoids and other pigments due to the heating effect
of microwave and environmental factors. Also, loss in moisture content may be effective in making
these changes. Similar results have been reported by Jogihalli et al (2017) for chickpea.
Conclusion: Our findings depicted that the content of phenolic compounds and antioxidant activity
of the microwave treated-samples increased compared to the untreated sample. Compared with the
control sample the microwave-treated specimens showed lower moisture content as well as higher
ash and sugar content. Results of microbial tests demonstrated that microwave treatment was an
efficient method in decreasing the total count of microorganisms, yeast, and mold. The effects of
both treatment time and storage time on the measured physicochemical parameters were noticeable.
Microwave irradiation for 5 min resulted in more changes in determined parameters in comparison
with 2.5 min of irradiation time and was more effective in reducing pesticide residues of dried
apricot. Therefore, microwave irradiation can be considered as an appropriate and promising way
to decrease pesticides residues in fruits and vegetables without adverse effect on its
physicochemical properties.
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