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Abstract

Introduction

Pistachio (Pistacia vera L.) is one of the most important and popular tree nuts in the world. The kernels of this
product are rich in oil (more than 50%) and contain linolenic, linoleic and oleic acid, which are essential for
the human diet. Pistachio is also one of the important export products that is of strategic importance in the
tield of non-petroleum exports and currency and its role in the agricultural and national economy is significant
and valuable. In addition to its economic value, pistachios are rich in essential nutrients such as phenolic
compounds, anthocyanins, unsaturated and tonic fatty acids, the consumption of which has a great impact on
health, well-being and community empowerment. The use of biodegradable, edible, and antimicrobial films
and coatings as a suitable alternative to synthetic preservatives is important in order to maintain food security
and prevent wastage of capital.

Materials and Methods

This study was performed in 2021 in the Faculty of Agriculture, Lorestan University and Green Tat Research
Garden in Qazvin province. In this experiment, the effect of pre-harvest foliar application of chitosan (0, 500
and 1000 mg/1) and nano- chitosan (0, 250 and 500 mg/1) on the qualitative and sensory characteristics, activity
of antioxidant enzymes and shelf life of fresh pistachios 'Ahmad Aghaei' cultivar in four different times (0, 25,
50 and 75 days after harvest) were stored in the cold storage at 4+ 0.5° C and 80% RH. The studied traits
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included, fruit kernel firmness, weight loss percentage, antioxidant enzyme activity, acid value, peroxide values
(PV) and sensory properties were measured at different times.

Results and Discussion

The results showed that the fruits treated with nano-chitosan 500 mg/l had the highest tissue firmness (8.13
N). The lowest percentage of weight loss was observed in nano-chitosan 250 mg/l treatment on the 25 day
(0.14%). The activity of superoxide dismutase enzyme in fruits treated with nano-chitosan 500 mg/1 also
increased. The lowest polyphenol oxidase activity belonged to nano-chitosan 250 mg/l treatment and the
highest guaiacol peroxidase activity was observed in chitosan 1000 mg/] treatment. The lowest and highest
amount of peroxide values was obtained in the treatment of nano-chitosan 250 mg/1 and control, respectively,
on days 0 and 75 days after storage. The amount of free fatty acids increased during storage and the increase
was slower in chitosan and nano-chitosan treatments, so that the lowest amount of free fatty acids in nano-
chitosan treatment was 250 mg/l in day 0 and the highest amount of free fatty acid in control treatment was
observed on the 75" day. Fresh pistachios coated with nano-chitosan 500 and 250 mg/liter significantly showed
the highest average sensory scores in marketability index, skin appearance, smile and texture crispness
compared to the control.

Conclusion

According to the results, it can be stated that the application of nano-chitosan 250 mg/l in the pre-harvest
stage, due to maintaining qualitative and sensory characteristics, and increasing the shelf life of fresh pistachios
up to 75 days compared to the control, and as a natural and biodegradable compound is recommended.
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Table 1. Results of variance analysis for the effect Chitosan and Nano-chitosan pre-harvest application on traits of P.

vera cv. Ahmad Aghaei
Means of square
Sl%peroxide Peroxidase POIYPhenol Firmness  Weight Peroxide  Free fatty acid
Source of variation df dismutase (unit.g") oxidase (N) loss value (FFA)
(SOD) ’ (unit.g™) (%) (meqOax/kg content
(unit.g") 0 oil) (% oleic acid)
Treatment 4 238.341%* 0.5069" 0.02701" 4,1486" 3.4061" 0.31604" 0.98930™
Days 3 795.991** 23225" 0035027 565277 28.6090"  1.23449" 0.40664"
Treatment* Days 12 23 857 0.0658"  0.00509"  0.8596"  0.8178"  0.02593" 0.02185™
Error 60 5.606 0.0088 0.00083 0.1225 0.2342 0.00913 0.01763
CV (%) - 8.60 12.95 17.78 4.94 26.89 14.46 18.28

*,** and ns: Significant at 5% and 1% levels of probability and non-significant, respectively.
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Table 2. Mean comparison for the effect Chitosan and Nano—chitosan pre-harvest application on traits of P. vera cv. Ahmad Aghaei

Superoxide Guaiacol Polyphenol , . ,
dismliase (SOD) peroxidase oxi dZsi (PPO) Firmness Weight loss Peroxide value Free fatty acid (FFA)
Treatment Days (unit.g?) (POD) (unit.g") (unit.g?) N) (%) (meqOa/kg content (Free Fatty acid as
oil) % oleic acid)
0 15.82+1.28" 0.443+0.064" 0.106£0.011**  6.72+0.555'  0.00+ 0.000"  0.531+0.099% 0.642+0.120"
25 18.13+3.10™ 0.753+0.086° 0.251+0.035>  7.60+ 0.219™  0.98+0.104  0.660:+0.054 0.954+0.267<
Control 50 14.5542.177 1.163+ 0.160° 0.317+0.048° 5.69+ 0.446  3.17+ 1.058°  0.991+ 0.109" 1.051+0.243%
75 13.02+0.86 1.582+0.222% 0.210£0.047*¢ 501+ 0.512'  4.09+0.730°  1.286+ 0.229° 1.270+ 0.219%
0 17.13+1.51¢ 0.365+ 0.0314 0.103£0.014*  6.82+0.441"  0.00+0.000"  0.427+0.049¢ 0.531+ 0.084¢
CTS 500 25 18.65+1.99™ 0.557+0.050¢' 0.190+0.054% 7.39J_r0.134°.f 0.80+ 0.050°¢  0.479+ 0.040¢" 0.609+0.019"
50 25.42+1.534 0.932+0.079¢ 0.141£0.015f 7.17£0.162¢  2.20% 0.830° 0.678+0.106° 0.659+0.0592<"
75 26.88+2.26 1.274+ 0.188° 0.152+0.010% 6.95+0.112%  2.24+0.647°  0.922+ 0.091 0.785% 0.056%
0 15.87+0.57" 0.350+0.030" 0.102+0.002%  7.59+0.419%  0.00+0.000"  0.427+ 0.034¢ 0.404+ 0.037%
CTS -1000 25 19.84+1.45% 0.514+0.012" 0.239+0.043%  7.39+0.394%  0.73£0.091°¢  0.533+0.053% 0.465+ 0.067ik
50 26.52+3.04% 0.903+0.104< 0.203+0.034  7.039+0.433%  2.27+ 0.220° 0.815+0.119¢ 0.519+0.073&
75 27.25+3.94% 1.192+0.129° 0.203+0.028<  6.83+0.4428  1.94+ 0.574° 1.124+0.199° 0.706+0.130°¢
0 17.15+1.92¢ 0.320+0.012" 0.090+0.008  7.87+0.164*  0.00+0.000"  0.342+0.047' 0.399+0.0116"
25 20.39+1.78° 0.421£0.043" 0.144+0.028™  7.32+0.298%  0.14+0.048¢"  0.395+0.010" 0.418+0.006™
Nano-C1T$ 250 50 29.50+1.30% 0.669+0.055 0.153+0.030°¢  7.23+0.192%"  1.20+0.167%  0.624+0.056* 0.511+0.025
75 27.4242.61% 0.790+0.022! 0.158+0.032¢  6.22+ 0.276 1.92+0.825¢ 0.659+0.044° 0.590+0.051¢
0 17.99+1.92% 0.345+0.021" 0.100+ 0.001%  7.97+0.262®  0.00+0.000"  0.366+0.0554" 0.839+0.1324
Nano-CTS 500 25 23.34+3.20% 0.488+0.015"  0.115+0.013%  8.13+0.206*  0.41+0.158%"  0.443+0.0416# 0.952+0.202¢
50 31.32%2.35 0.579+0.028" 0.125£0.009%  7.68+0.243*  1.74+0.401“  0.669+0.0916° 1.046+0.177"
75 27.64+2.37% 0.856+0.093% 0.140+0.0128 6.85+0.517¢  2.32+0.781°  0.832+0.0549¢ 1.161+0.154%

Nano- chitosan:Nano-CTS Chitosan :CTS
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Fig 1. Average sensory evaluation of control, Chitosan and Nano-chitosan treatments after 75 days of storage in cold

storage
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