Effect of Foliar Spray With Ferulic acid and Nano-chitosan on Some Quality Attributes,
Phytochemical Compounds of Apple Fruit cv Red Delicious.

Introduction

Apple (Malus domestica) is considered one of the important members of the Rosaceae family and is
among the most consumed fruits in the world. One of the biggest chall8hges for agricultural
researchers is to increase the quantity and quality of food to feed the growing pogulation, without

chemicals on human health and environmental safety, the production of organic has been
considered as one of the most important issues in food productiw systems. [t is Utilized i

forms, including fresh fruit or processed as industrial products. Based on the res|s y and ethylene
production pattern, apples are classified as climacteric fr |ts M ties and ripening
continue after harvest, so apples have the potential to transfor hable products after
harvest. Post-harvest treatments are certalnly not the most sui b or preserving the shelf

methods to enhance quality, control dec
appears to be essential. Organic farmin
environment, can improve product quality aneh

%and conseq ly extend the post-harvest life of apples
ah agrlc tem to protect human health and the

Materials and Methods

This study was conducted o mesti&in Zarabad area of Khoy city located
in the northwest of Iran (wi e same mgnagementand growth conditions) in 2018-2019. The
experiment was condugted ial i completely randomized block design in 4

replications. Trs emental
concentratlons (z

using a Cross
treatments wer
of Urmia Unive .
studied traits started
Tween 80 (0.1/v/v).

ulic acid in 3 concentrations (zero, 0.5 and 1 mM). Apple
hazelnut time. Fruit drop, the second stage 20 days after the

al sprayer. The harvested fruits were sprayed according to the
eled and transferred to the central laboratory of horticultural sciences
4 hours of storage at the laboratory temperature, the measurement of the
the fruits, the control treatment in this experiment was distilled water with

Results and Discussion

According to the comparison of the means, In general, the firmness of the fruit after harvest increased
significantly in fruits treated with chitosan and ferulic acid compared to the control. However, fruits
treated with 10 milliliters of nano-chitosan and 1 millimolar ferulic acid showed higher fruit firmness
compared to other treatments. As a result, the combined treatment of chitosan and ferulic acid can
delay the aging process by reducing the activity of enzymes involved in cell wall degradation and
maintain firmness in apples, contributing to a positive effect. According to the obtained results, fruits
treated with nano-chitosan and ferulic acid showed a higher soluble solid content compared to the
control fruits, and this amount increased with the higher concentrations of nano-chitosan and ferulic
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acid. The minimum level of TA was observed in the control treatment, and the highest level was
observed in the treatment with 10 milliliters of chitosan and 1 millimolar ferulic acid. The treatment
with 1 millimolar ferulic acid and 10 milliliters of chitosan showed the highest percentage of TA
content compared to the control. The combination of nano-chitosan and ferulic acid treatment led to
a reduction in fruit juice pH, with the lowest pH observed in the treatment with 1 millimolar ferulic
acid and 10 milliliters of chitosan, and the highest pH observed in the control treatment. Vitamin C
is the primary water-soluble antioxidant that directly reduces damage caused by free radicals.
According to the obtained results, the maximum content of vitamin C was observed in the treatment
with 1 millimolar ferulic acid and 10 milliliters of chitosan. According to theggobtained results, the
maximum PAL enzyme activity was observed in the treatment with 1 millimolar ferulic acid and 10
milliliters of chitosan.

Conclusions

In general, the findings of the current study showed that pre-harvest treatment o-chitosan and
ferulic acid had a positive effect on the post-harvest quality of apple ts treated with the
highest concentration of nano-chitosan and ferulic acid exhibli
acidity, vitamin C content, PAL enzyme activity, and the low ed to the control fruits.
These results indicate that nano-chitosan and ferulic acid treat
and healthy method for improving the post-harvest quali
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