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Investigating the effect of the use of natural compounds in the period before and
post-harvest on the physicochemical characteristics of the Golden Delicious

apple fruit (Malus domestica cv. Golden Delicious)
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Introduction

Today, a healthy lifestyle has faced a high global demand. This demand has increased the need to preserve or
better store fresh food items such as fruits because of their abundant vitamins and minerals. On the other
hand, the increase in post-harvest waste has made it necessary:to develop the use of natural compounds
compatible with nature and humans to produce products free of harmful substances and with high nutritional
value, along with reducing waste.

Materials and Methods

For this purpose, the present experiment is factorial in the form of a completely randomized design, in 4
replications and includes the first factor of foliar treatments before and after harvesting, including control
treatments (spraying with distilled water), chitosan (50 ‘mg/lit) and Nano chitosan (50 and 100 mg/lit) and
immersion of the harvested fruits with calcium chloride solution in the post-harvest phase (0 and 2 %) and
the second factor of storage time (at 0, 60, 90 and 120 days) ) was carried out on fruits of Golden delicious
apple grafted on MM 111 (Malling Merton 111).'The foliar spraying before harvesting was done in an 18-
year-old apple orchard, located.in the Abestan region of Khorramabad city, and the immersion phase was
carried out in the laboratory after harvesting at Lorestan University. After initial washing, the fruits were first
washed with distilled water, dried, and then immersed in calcium chloride solution at room temperature for 8
minutes. Then, in the vicinity. of the cool airflow, to ensure the removal of excess surface moisture, it was
kept in plastic fruit boxes.and the refrigerator at a temperature of 4 ° and relative humidity of 80-90% until
the time of measuring the parameters. In this study, physiological and biochemical characteristics such as
weight loss, acidity, titratable acids, soluble solids, ripening index, vitamin C, and malondialdehyde were
investigated.

Results and Discussion

The results of the research showed that the treatments used affected the investigated characteristics of apple
fruit. The treated fruits had less weight loss than the control treatment. Examining the biochemical
characteristics also showed the positive effect of all the treatments on the desired parameters, so that the most
titratable acids, vitamin C, and the least amount of acidity and malondialdehyde were obtained in the
combined treatments of nano chitosan and calcium chloride. Also, the treatments used reduced the soluble
solids and fruit ripening index. Coatings such as chitosan create a barrier with selective permeability against
oxygen and carbon dioxide gases and create an altered atmosphere by placing carbon dioxide at a higher
level and reducing oxygen around the fruit, which process increases respiration rate and ethylene production.
reduce the aging process.

Conclusion

Based on the general results, it can be stated that the application of 100 mg/lit chitosan nanoparticle
treatments in the pre-harvest stage along with the immersion of the fruits in the post-harvest stage in a 2%
calcium chloride solution, in most features showed better results than other treatment levels.
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Table 2. Analysis of variance of the effect of treatments on some traits of Malus domestica CV. Golden Delicious

Mean Squares

S.0.V. Df Weight loss pH TA TSS TSS/ITA VitaminC MDA

Treatment 7 62.47" 1.2417 0.0021" 13.904" 891.08"  419.321" 1.4217

Day 3 771847  2.093" 0.0697 14.356" 7459.99” 461.872"° 3.938"
Treatment*Day 21 1456  0.108” 0.00025" 1.008” 105.197  4.561™  0.074"
Error 9 0.89 0.029  0.00011  0.458 19.34 4561 0.0032
CV.% - 14.57 4.03 4.08 3.98 6.40 6.38 6.03
Ns, *, **: are not significant and significant at 5 and 1% at probability levels, respectively.
Treatment Weight loss (%6) pH TA (%)

Day 0 60 90 120 0 60 920 120 0 60 90 120
Control 0 7.16% 16.37° 18.22% 4.19% 469° 497° 559 029" 0270 020™ 0.18°
CaCl, 2% 0 654" 6979 12.16° 4.09" 4.02"™ 4.087 437% 029° 028" 022! 0.20™
CH 50 0 6.819 0956° 14.64° 3.88" 4.23" 4.03% 226 0.30" 028" 020™ 0.21%

CH50+CaCl, 0 6.40" 887" 1227 388" 423" 436% 454° 030" 028" 021" 0.20"
NCH 50 0 453 6.659 874" 3834 425" 4279 4.43%® 030" 029" 022! 021"
NCH50+CaCl, 0 551% 7959 1101 3.98" 4199 4.32% 4.36%® 030" 0.29% 0.23% 0.20"
NCH 100 0 527 6.16" 861 377 4.03% 4.097 430" 0.30° 029 0.24" 0.21"
NCH 100+CaCl, 0 4.47¢ 528% 691" 354™ 390" 4.08" 425" 0.31* 030" 0.25" 0.23"

Table 3. Comparison of mean weight loss, pH, and TA of Malus domestica CV. Golden Delicious

*Mean in each column and for each day with the same letter is not significantly different at 1% of probability level.
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Table 4. Comparison of mean TSS, TSS/TA, and MDA of Malus domestica CV. Golden Delicious

Treatment TSS (°Brix) TSSITA MDA (mg/2gr FW)
Day 0 60 90 120 0 60 90 120 0 60 90 120
Control 17.25% 19.10% 1958 20.00° 57.96" 70.64%" 96.23° 111.22° 0.84™ 1.33¢ 1.72® 1.97°
CaCl, 2% 16419 17.66% 17.25%9 19.00° 56.06" 61.42*% 7825 9245 058" 1.039 . 1.43° 1.66°
CH 50 16.00" 16.66" 17.75% 17.66® 53.13™ 57.79"" 86.31% 81.91% 0.51" 0969 = 1.21° 1.47°
CH50+CaCl,  15.25' 17.00% 1741 18.00° 5055 59.33" 81.60% '86.09° 0.44%. 093" 1.00M 1.43°
NCH 50 16667 16667 16581 16759 53.97° 56.95K" 74.46% 79.01°  0.39"/ 0.85™ 098" 1.24°
NCH 50+CaCl, 16.00" 16587 16419 17.00% 53.16™ 56.80™ 71.01%" 84.10%® 038°  0.80" 0.79™ 1.07'
NCH 100 16.00" 165007 16.16" 16.83% 52.23™ 5515  65.94" 79.26°" 0.31% 0.72™ 0509 0.90%
NCH 100+CaCl, 1533 1575' 16.24"™ 1658" 48.04° 51.99™ 64.279 70709, 0.27* 0.68° 0.45" 0.87"

*Mean in each column and for each day with the same letter is not significantly different at 1% of probability level.

Figure 1. Effect of storage time (a) and treatments (b) on Vitamin C of Malus domestica ¢v. Golden Delicious
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