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ARTICLE INFO ABSTRACT
Background: Peach (Prunus persica L.) is belonged, to the Rosaceae
Research Article family and one of the most important fruit trees. Fruit quality is one of

the important factors in the development and marketing of this product.
Avrticle history: Application of some chemicals and hormones have a great role in
Received: January 16, 2024  increasing the shelf life and quality of fruits.
Accepted: September 3, 2024 Aims: The purpose of this research is to investigate the pre-harvest
Published: October 20, 2024  treatments of Spermidine on some fruit quality characteristics in two
peach cultivars
Methods: An experiment was conducted in two peach cultivars (Anjiri
e Khooni and Gajir Ganat) using different spermidine treatments (0, 1,
3 and 5 mM) in a randomized complete block design (RCD) with four
replications. Spermidine foliar application was performed on peach trees
10 days before commercial harvesting time (based on total solubility
solids index). After harvest, the fruits were transferred to the Flowering
Biology and Fruit Laboratory in faculty of agriculture at the university
of Tabriz and then, quality parameters such as fruit firmness, total
soluble solids (TSS), titr able acid (TA), fruit juice pH, vitamin C, total
phenol compositions, total flavonoid and total antioxidant capacity
(DPPH) were evaluated.
Results: The results showed that pre-harvest application of spermidine
had significant effects at 5% or 1% levels on the quality traits of peach
fruit. In both varieties, fruit firmness, titrable acid, total phenolic,
flavonoid, vitamin C and total antioxidant of fruit increased and fruit pH
decreased slightly. The highest firmness of fruit, flavonoid, TSS and
titratable acid were observed in “Gajirganat” cultivar and the highest
total phenol, antioxidant and vitamin C were found in “Anjiri e Khooni”
fruits. The highest values were observed in 5 mM spermidine and the
lowest in control treatments.
Conclusion: In both cultivars, the highest amount of fruit firmness,
titratable acidity and flavonoids were observed in 3 and 5 mM
spermidine.
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Extended Abstract

Introduction

Peach (Prunus persica L.) is from the
Rosaceae family and one of the most important
temperate fruit trees. Different cultivars of
peaches contain highly variable contants of
ascorbic acid, cartenoides and phenolic
compounds wich are good sources of
antioxidants. Peach fruit highly pershiable
climactrics fruit and would suffer rapid
rippening and deterioration after post harvest
and dus have a limited postharvest shelf life. It
can be said that most of the orchard products
produced are sold fresh to consumer markets.
The storage period for fruits can be considered
a stressful period due to the increase of
oxidation processes and due to the creation of
undesirable biochemical and appearance
changes, including the reduction of vitamins,
especially vitamin A and C, and softening.
Fruit quality is one of the important factors in
the development and marketing of this
product. Some strategies postulated to increase
fruit shelf life, such as cold storage, and
postharvest treatments with heat and calcium
solutions (Khan et al 2007). Application of
some chemicals and hormones have a great
role in increasing the shelf life and quality of
fruits. Among the various natural forms of
polyamines  (PAs), putrescine (PUT),
spermidine (SPD) and spermine (SPM) are the
major polyamines identified in plants. In plant
tissue, the relative abundance of PAs depends
on the species and developmental stage. They
are detected in actively growing plant tissue
and in plants exposed to biotic or abiotic stress
(Serrano et al 2003). During the past few
decades, PAs have been implicated in different
plant growth and developmental processes like
cell division, differentiation, embryogenesis,
fruit  set, fruit  ripening, flowering and
senescence. The regulatory role of polyamines
is related to the reaction against stress and
aging, which prevent aging through the
strength of cell membranes and inhibiting the
activity of hydrolytic enzymes. Application of
polyamines is a technique to delay ripening in
many crops (Mishra et al 2022). The finding
that infused polyamins delayed fruit ripening,

suggested that free polyamines might serve as
endogenous antisenecence aigents. In fruit ,
polyamines application may change cell wall
stability and increase firmness, as have been
reported for apple, tomato , and lemones.
Although the exact mechanism of action of
PAs remains still elusive , many authors have
proposed that the spatial separation of their
positive charges under physilogical pH plays a
crucial role. This feature gives them the
capacity to bind negetively charged molecules
such as nucleic acids, phospholipids, and
proteins, and it is thought that by these means
PAs affected the structur and function of this
macromoleculse. Moreover, the formation of
these compound protecs macromoleculse from
degradation and modification.The relatioship
between polyamines and ethylen seems to be
depennts on the plant species and even on the
cultivars assayed and contradictory results
have been recently reviewed (Razzaq et al
2014). One of the main problems of peaches in
Iran is the short storage period of this product.
For this reason, the use of appropriate
treatments before harvesting is effective in
maintaining the nutritional value, taste, texture
and nutritional value of the fruit. This research
has been done in order to compare three levels
of foliar spraying of spermidine treatment in
preserving fruit quality in two cultivars of
peach.

Material and Method

In this research the effects of pre-harvest
treatments of Spermidine on some fruit quality
characteristics in two peach cultivars, an
experiment was conducted to evaluate the
possibility of increasing fruit quality in two
peach cultivars (Anjiri e Khooni and Gajir
Ganat) using different spermidine treatments
(0, 1, 3 and 5 mM) in a randomized complete
block design (RCD) with four replications.
Spermidine foliar application was performed
on peach trees 10 days before commercial
harvesting time (based on total solubility solids
index). After harvest, the fruits were
transferred to the Flowering Biology and Fruit
Laboratory in Faculty of Agriculture at the
university of Tabriz and then ,quality
parameters such as fruit firmness, total soluble
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solids (TSS), titrable acid (TA), fruit juice pH,
vitamin C , total phenol compositions, total
flavonoid and total antioxidant capacity
(DPPH) were evaluated.

Fruits were stoned and homogenized. Then
homogenous samples were prepared by
blending fruits flesh in blender. The pH value
was measured using a digital pH-meter (WTW
Inolab pH-L1, Germany). The method for
analysis of titratable acidity was based on
titration of the acids present in the 10ml of fruit
juice with 0.1 N NaOH, using phenolphthalein
as an indicator (Hertog et al, 2004). Values of
titratable acidity (TA) were reported as
percentage of citric acid on fresh weight basis.
The TSS content of the fruit was determined at
20 °C by wusing a digital hand-held
refractometer (ABBE Refrectometer
ATAGO). As, a few drops were taken on prism
of refractometer and direct reading was taken
by reading the scale as described in AOAC
(1994).

Ascorbic acid content was determined using 2,
6-Dichlorophenol indophenol by visual
titrimetric method and results were expressed
as mg ascorbic acid 100/g Fresh weight (FT)
(Ebrahimzadeh et al 2006). The amount of
total phenolics in extracts was determined
according to the Folin-ciocalteu reagent
method (Singleton and Rossi, 1965). Gallic
acid was used as a reference standard, and the
total phenolic contents of extract were
expressed as mg gallic acid equivalent 100/g
fresh weight (FW). Total flavonoids were
determined by the colorimetric assay
developed by chang et al. (2002).A calibration
cure was obtained using quercetin as standard,
and results were expressed as quercetin
equivalent. The antioxidant content in fruit
extracts was determines according to Brand-
Williams et al procedure , using free radical
2,2 diphenyle-1- picrylhydrazyle (DPPH)
methods. The percentage of reduction of
DPPH was calculated according to the
following equation. (Brand-Williams et al ,
1995).

%inhibition of DPPH=Abs control- Abs
samplex100/Abs control

Result and discussion

The results showed that pre-harvest
application of spermidine had significant
effects at 5% or 1% levels on the quality traits
of peach fruit. In both varieties, fruit firmness,
titrable acid, total phenolic, flavonoid, vitamin
C and total antioxidant of fruit increased and
pH of fruit juices decreased slightly. The
highest firmness of fruit, flavonoid, TSS and
titratable acid were observed in “Gajirganat”
cultivar and the highest total phenol,
antioxidant and vitamin C were found in
“Anjiri ¢ Khooni” fruits. The highest values
were observed in 5 mM spermidine and the
lowest in control tratments. In both cultivars,
the highest amount of fruit firmness, titratable
acidity and flavonoids were observed in 3 and
5 mM spermidine. Polyamines as organic
cations like inorganic cations (iron and
calcium chloride) reduce pectin methylesterase
activity in grapefruit flesh. In higher plants ,
PAs are mainly present in their free forms,
putrescine (PUT), spermidine (SPD) and
spermine (SPM). Free polyamine covalentaly
combine with a small molecular substance ,
such as a phenolic compand and
biomacromolecules such as proteis and nucleic
acid. During the investigations, exogenous
polyamines improve the post-harvest life and
fruit quality by maintaining fruit firmness,
delaying color changes, soluble solids and
titratable acidity, as well as protecting different
fruits against frost and mechanical damage
(Malik et al 2007). The activities of PAs
metabolic enzymes and PAs contents change
throughout the stage of plants growth. In whole
plants, endogenous PAs and PA synthesis
activity were found to be highest in the
meristem and growing cell, and lowest in
senescent tissues. Pomegranate fruits treated
with putricin and spermidine by immersion
method showed a higher amount of total
phenolic compounds than the control treatmnts
(Mirdehghan et al 2005). It seems that
polyamines affect the parameters of vitamin C,
total acid, soluble solids and pH due to
competition with ethylene and delay in
ripening. It has also been reported that
suppression in ethylene production in
puteriscine -treated fruit may also be ascribed
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to the reduction in the activities of 1-
aminocyclopropane-1-carboxylic acid
synthase (ACS) and 1-aminocyclopropane-1-
carboxylic acid oxidase (ACO) enzymes, as
reported in plum fruit. The differential
reduction in respiration rate with puteriscine
treatment delayed fruit ripening. The
suppression of respiration rate with putrescine
application has also been reported earlier in
numerous fruit, including mango, strawberry
and plum Application of putrescine reduced
fruit weight loss during ripening as well as cold
storage, which may be ascribed to
consolidation or stabilization of both cell
integrity and tissue permeability (Mirdehghan
et al., 2007). Similarly, pre-storage dips of
putrescine reduced weight loss in mango cvs.
Kensington Pride and Langra (Razzaq et al
2014). Spermidine prevents the loss of water
and maintains the stability of the cell
membrane. Polyamines treatments might have
also delayed the degradation of ascorbic acid
by reducing ascorbate oxidase activity that
catalyses the oxidation of ascorbic acid
(Mishra 2022). Many antioxidant properties
have been mentioned for polyamines in
various studies. The use of spermidine and
putrescine in the late stage of fruit ripening has
reduced the process of fruit ripening and
prevented the loss of flavonoids in fruits.
Conclusion

This study showed that the pre-harvest
application of spermidine improves the quality
of peach fruit. In this research, it was found
that polyamines significantly reduced the pH
of fruits compared to control treatments and
increased ascorbic acid (vitamin C), flavonoids
and antioxidant capacity of the fruit. In
general, 5 mM spermidine was able to have the
greatest effect
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Tablel. ANOV for pre-apllication of spermidin on fruit quality characteristics in two peach cultivars

SHOAY) df vitamin C  Total flavonoid
replication 2 1.43m™ 8.6™
spermidine 2 5.38™ 12.14™

cultivar 1 19.40™ 8.24™

spermidine x cultivar 2 0.35" 9.22™

Error 21 1.23 13.48

CV% 7.25 25.85

MS
Total antioxidant ~ TSS  (%)TA  Total phenol  S°Ttness — PH
72427 39™ 153 3324™ 57 (015%™
96.42" 206" 153" 322858 134  0.008"
98.31" 11549 081"  2205" 17407 3354
75.16* 127%  386.497  204408” 290" 0007
69.87 209 092 206256 202 0013
9.87 1073 1962 13.88 1194 329

* %%+ Significant at 5% and 1% respectively and ns: Non significant
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Table 3. Mean comparison for effect of spermidine treatment on measured characteristics in two peach cultivars

. softness .
treatment TA(Y) (kg cm?) TSS (°Brix) pH

control 0.61c 4.10c 12.85¢ 3.56a

1Mm 0.72b 4.67c 13.55b 3.52b

3Mm 0.93ab 5.56b 13.43b 3.42¢

5Mm 0.97a 7.56a 14.09a 3.32¢
cultivar

Anjiri e Khooni 0.71b 5.33b 13.38b 3.85a

Gajir Ganat 0.78a 7.03a 15.58a 3.20b
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Table 3. Mean comparison for effect of pre-harvest application of spermidine on some qualitative characteristics in two

peach cultivars
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