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ABSTRACT

This study was carried out during two successive seasons (2023 and 2024) to examine
the effectiveness of tragacanth gum (TCG) and polyethylene packaging in improving the
postharvest quality during cold storage and shelf life periods of "Canino™ Apricot fruits.
Different concentrations of TCG (0.75% and 1.5%) and their combination with polyethylene
bags were evaluated for their ability to reduce weight loss, decay, chilling injury, and
respiration rate while maintaining firmness, total soluble solids, total acidity, vitamin C, and
total phenols during cold storage at 0+1 °C and 90-95% R.H. and shelf life at (252 °C and
65+5% R.H.). Fruit's chemical and physical characteristics were assessed every seven days.
The results revealed that the TCG (1.5%)+polyethylene treatment significantly outperformed
other treatments in preserving fruit quality and extending cold storage and shelf life. The
TCG-formed edible coating was most effective in reducing respiration rate, weight loss, and
decay, while also preserving maximum firmness, total phenols, and shelf life. Whereas,
untreated fruits and polyethylene packaging treatment alone, maintained higher total soluble
solids, vitamin C content, and lower total acidity. These findings highlight the potential of
TCG-based coatings, particularly when combined with polyethylene, as sustainable and
effective alternatives for extending the cold storage and shelf life periods of "Canino" Apricot
fruits.
Keywords : Tragacanth Gum - Polyethylene Packaging — Apricot - Cold Storage - Chilling Injury.

INTRODUCTION

In the temperate regions of the world, need for alternatives to pharmaceutical
Apricots (Prunus armeniaca, L., Family disease control. Given that of the residual
Rosaceae) are one of the most significant levels that pose major health risks, there
fruit crops. One of the most significant has been a recent global push to decrease
cultivars cultivated on recently reclaimed the use of chemical treatments on fruit.
soil in Egypt is the Apricot "Canino". The In other studies, Shakir et al. (2022)
primary elements reducing postharvest life reported that, edible coatings based on
of Apricot fruits are excessive softening natural gums have been widely applied for
and highly perishable led to rapid an extension in the postharvest of
deterioration and short shelf life in markets horticultural fresh produce.
which limits its commercial potential (Abd Polysaccharides made of sugars other than
El Wahab, 2015). In order to improve their glucose make up natural gums, a type of
postharvest life and quality, various hydrocolloid that is readily available,
natural products must be used for affordable, biodegradable, odorless, and
postharvest treatments. This can help link non-toxic. Saha et al. (2017) also,
fruit  physiology to ripening and illustrated that, gums are known as
senescence and keep high-quality Apricot hydrocolloids since they are water-soluble.
fruits in markets or in storage for a specific The anionic polysaccharide known as
amount of time. The control of fungal rot tragacanth gum (TCG), or Kkatira, is
is essential to maximize the storage secreted by many Astragalus plant species
potential of Apricot fruits. Despite the fact (Nazarzadeh Zare et al.,, 2019). TCG
that chemical disinfection might lessen exhibits exclusive biological and chemical
rotting, most people are now worried about features, including non-toxicity,
pesticide and fungicide chemical residues biocompatibility, environment
in the environment. Therefore, there is a friendliness, and stability across a wide pH
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range (Nasiri et al., 2017), and It is mostly
found in Asiatic and Iranian mountainous
and semi-desert environments (Hemmati
and Ghaemy, 2016). Moreover, Kurt et al.
(2016) reported that, for many years, the
American and European  Scientific
Committees on Food have accepted TCG
as an addition, and it is widely utilized
worldwide as a thickener, stabilizer,
emulsifier, fat substitute, and binding
agent in food and pharmaceutical systems,
and it is widely utilized worldwide as a
thickener, stabilizer, emulsifier, fat
substitute, and binding agent in food and
pharmaceutical systems. The application
of TCG to apricot and mango, also,
maintained a  higher number  of
biochemical attributes and antioxidants
and lowered oxidative stress by reducing
ROS production and suppressing the
activities of softening enzymes (Ali et al.,
2022).

Additionally, packaging material is
important for drawing in customers and
extending the shelf life of certain fruits. In
order to affect the metabolism of the packed
produce, it is frequently preferable to create
an environment around the fruit that is low
in oxygen and/or high in carbon dioxide.
This can reduce respiratory activity,
postpone  softening,  ripening, and
senescence, as well as lower the incidence
of physiological disorders and pathogenic
infestations (Jena et al., 2017). However,
Bhatia et al. (2013) discovered that, due to
its affordability and ease of use, packaging
film appears to be a perfect solution for
preserving minimally processed fruits,
given the growing desire for natural and
fresh products free of dangerous chemicals.
Examining the impact of polyethylene
packaging and tragacanth gum (TCG) on
the postharvest storage of "Canino™ Apricot
fruits was the aim of this study.

MATERIALS AND METHODS

Plant material:

The study used ten-year-old Apricot
trees (Prunus armeniaca, L.) that were
cultivated on a private farm in El-Kattatba,
Menofya Governorate, over the two seasons
of 2023 and 2024. Trees were planted at
5x5 meters budded on local Apricot in
sandy soil under drip irrigation system and
received the common cultural practices.
The experiment's fifty-four trees were
chosen to be as uniform and healthy as
feasible. In addition to the control, five
treatments were examined. There were
three replicates of each treatment, each with
three trees. In this study, a complete
randomized design (CRD) was used.
Preparation Tragacanth Gum Edible

Coating:
Different tragacanth gum (TCG;
Sigma-Aldrich, St. Louis, MO, USA)

concentrations, such as 0.75% and 1.5%
w/v, were prepared by adding TCG powder
to deionized water and homogenizing the
solutions on a magnetic stirrer for 2 h at
70°C. According to Ali et al. (2020), the
solutions were then incubated for 24 h at
4°C to hydrate the hydrocolloid gum. Each
coating solution was then mixed for ten
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minutes at 3000 rpm. Following a final
ultra-sonication (37 kHz; Elmer, Germany)
to degas the solution, it was left at ambient
temperature for one hour. The final
formulation of edible coating was prepared
by adding Tween 20 (0.1%, v/v) as a
surfactant and glycerol (1%, v/v) as a
plasticizer to the solutions.

Apricot fruit harvest:

Apricot cv. "Canino" fruits were
picked at maturity stage (yellowish green)
according to Dragovic-Uzelac et al. (2007)
during the 2 week of June in both
experimental seasons. Fruits were cleaned
with 0.01% sodium hypochlorite water
solution for 2 min and completely air dried
at room temperature, sorted, graded and the
detective fruits including wounded and
other disorders were excluded.

Apricot fruits were randomly selected
and divided into six equal groups. These
groups and subjected to the following
treatments; Ti: Control (water only), T:
TGG (0.75%), T3: TGG (1.5%), T4 TGG
(0.75%)+polyethylene packaging, Ts: TGG
(1.5%)+polyethylene packaging and Tg:
polyethylene packaging, every solution
with 0.05% (v/v) Tween-80. Fruits were air
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dried at room temperature for 30 minutes
after being submerged in treatments for 2
minutes.

Storage conditions:

Treated fruits in T;, T, and T3 were
quickly and carefully placed in cartoon
boxes (30 x 40 x 20 cm), while, T4, Ts and
Te were packaged in a 150 micron-thick,
low-density polyethylene (LDPE) film that
had 54 holes that were 2 mm in diameter.
Each treatment was carried out three times,
the purpose of the first box was to measure
decay, the second was to measure weight
loss, and the third was to measure fruit
quality parameters every week for four
weeks at various sampling times, namely 7,
14, 21, and 28 days of cold storage. Each
box contained 2 kg was replicated three
times, and the experiment was repeated
twice (2023 and 2024 seasons). Samples of
all treatments were stored at 0+1 °C and 90-
95% RH.

Quality assessments of fruit:
Determination of physical and chemical
properties:

During cold storage, fruit samples from
every experimental treatment underwent a
number of quality assessments.

Fruit weight loss (%0):

It equals the amount of water loss
through evaporation and transpiration plus
the amount of dry matter lost by respiration.
The fruits were weighed in order to
determine it. At the end of the cold storage
period, the fruits were weighed, and the
following formula was used to determine
their weight loss: (Average loss in fruit
weight/Average fruit weight at the
beginning of storage) x 100.

Fruit decay (%0):

All disordered fruits caused by rot,
fungus, bacteria, and pathogens were
included in the percentage of disordered
fruits, and the defects were computed as
follows: (Number of fruit decay/Number of
fruit at the beginning of storage) x 100.

Fruit chilling injury (%):

One of the indicators of Apricot fruit
Cl that was visually inspected and given
different scales was browning of the flesh.
These scales included the following: As
stated by Ezzat et al. (2017), there are four
types of browning: (0) no browning of the
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flesh; (1) browning covering less than 25%
of the surface area; (2) browning covering
more than 25% but less than 50% of the
surface area; (3) browning covering more
than 50% but less than 75% of the surface
area; and (4) browning spanning more than
75% of the surface area. The formula
(Number of detected fruit/Total studied
fruit number) x 100 was used to calculate
the chilling incidence. Fruit with a chilling
scale of 2 or above was deemed defective.
Fruit Firmness (Ib/in?):

It was measured on the two opposite
sides of Apricot fruit samples by using a

hand Magness Taylor pressure tester
(Ib/in).
Total soluble solids (%6):

To create freshly made juice,

individual Apricot fruits were mashed in an
electric juice extractor. Soluble solids
content was measured using Digital
rafractometer (PR-32, Atago Palette, Atago.
Co. Ltd., Japan) and expressed as
percentage.

Total acidity (%0):

Using phenolphthalein as an indicator,
5-ml of juice was titrated with 0.1N sodium
hydroxide to determine the total acidity
(represented as malic acid percentage)
(A.0.A.C., 2000).

Vitamin C (mg/100 g. F.W.):

The 2, 5-6 dichlorophenol indophenols
method, as described by A.O.A.C. (2000),
was used to measure it.

Total phenols (mg/g. F.W.):

The amount of phenols as mg per g
fresh weight was determined using the
folin-ciocalteu calorimetric method (Swain
and Hillis, 1959) at a wave length of 725
nm and a standard curve from p-hydroxyl
benzoic acid.

Respiration rate (ml CO; /kg/h):

Each treatment's individual fruits were
weighed and stored at room temperature
(23 °C £ 1) in 2-liter jars. A rubber septum
and a cap were used to seal the jars for
three hours. Using a syringe, headspace air
samples were extracted from the septum
and introduced into a Servomex Institution
Model 1450C (Food Pack Gas Analyzer) to
determine the amount of carbon dioxide
and oxygen present. The respiration rate
was determined using ml CO,/kg/h on the



* 3
Horticulture Research Journal, 3 (7) 59:75, September 2025, ISSN 2974/4474 \\ ;

i,
(il

\\._'__./

day of harvest and for the duration of the
28-day cold storage period (Lurie and Pesis,
1992).

Marketing life:

Following a 28-day storage period, 10
fruits from each replicate treatment were
stored at room temperature for five days,
simulating market conditions, at 25+2°C
and 65x5% relative humidity. Quality
measurements were made, and the fruits'
physiochemical properties were assessed.

Statistical analysis:

Data of study were subjected to the
analysis of variance test (ANOVA) as
complete randomized design (CRD). Where
the first factor was for six treatments
mentioned before, the second factor was for
storage period. The least significant
differences (LSD) at the 5% level of
probability were calculated using a
computer program Costat according to
Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

Fruit weight loss:

The results in Table (1) show that
there was an increase in the percentage of
weight loss with increasing the storage
period, as the highest percentage of weight
loss was after 28 days of storage in all
treatments and untreated fruits in both
seasons. All treatments also showed a
significant superiority in reducing the
percentage weight loss compared to
untreated fruits in both seasons. The TGG
(1.5)+polyethylene treatment also
achieved the lowest percentage of fruit loss
with significant differences from the other
treatments, followed by the TGG
(0.75)+polyethylene treatment in both
seasons. As for the interaction between
storage periods and treatments, it was clear
that the lowest percentage of weight loss

was after 7 days of storage with the TGG
(1.5)+polyethylene treatment in both
seasons, and on the contrary, the highest
percentage of weight loss was after 28
days of storage with the untreated fruits in
both seasons. According to research done
on persimmon fruits by Saleem et al.
(2022), TCG significantly reduces weight
loss during the fruit's storage time. In
conclusion, fruits coated with 1% TCG
showed the minimum change (8%), while
uncoated persimmon fruits showed the
maximum weight loss (10%) on 20" day
compared to the first period of storage.
Losing money is comparable to losing less
weight. Weight loss in fruit is mostly
caused Dby water transpiration and
respiration, although storage conditions
also have an impact (Nasiri et al., 2017).

Table (1). Effect of tragacanth gum and polyethylene packaging on weight
loss percentage of ""Canino® Apricot fruits under cold storage at 0+£1°C and
90-95% R.H. in 2023 and 2024 seasons.

Storage Periods (Days)

Treatments 0] 7 14 21 28 Means

Season 2023

Control 0.00 2.86 3.73 9.17 12.93 5.74

polyethylene 0.00 1.72 2.32 5.34 8.84 3.64

TGG (0.75) 0.00 2.36 3.59 5.75 10.80 4.50

TGG (1.5) 0.00 1.81 243 5.67 10.35 4.05

TGG(0.75)+polyethylene 0.00 165 2.27 5.28 8.48 3.54

TGG(1.5)+polyethylene 0.00 1.60 2.16 5.02 8.03 3.36

Means 0.00 2.00 2.75 6.03 9.91

LSD at g5 (T): 0.17 (D): 0.15 (TxD): 0.39
Season 2024

Control 0.00 3.30 4.71 10.25 13.47 6.34

polyethylene 0.00 255 3.58 7.34 12.45 5.18

TGG (0.75) 0.00 2.76 450 7.37 13.18 5.56

TGG (1.5) 0.00 2.65 4.27 7.18 12.90 5.40

TGG(0.75)+polyethylene 0.00 2.82 351 7.21 12.81 5.27

TGG(1.5)+polyethylene 0.00 2.48 3.05 6.09 10.02 4.33

Means 0.00 2.76 3.94 7.57 12.47

LSD at g5 (7):0.16 (D):0.14 (TxD): 0.35

T: Treatments

D: Storage Periods (Days) TxD: Interaction
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The edible coating's semi-permeable
barrier, which limits the flow of O,, CO,,
water, and solutes between the coated fruit
and its surroundings, may be the cause of
the notable decrease in weight loss
observed in TCG-coated fruits (Ali et al.,
2020). Our results are consistent with
research on persimmon (Saleem et al.,
2020) who found that applying edible
coatings made of natural gum decreased

weight loss.
The basic mechanism behind weight
loss is exsiccation, which normally

depends upon the gradient of water
pressure between the produce (fruits
and/or vegetables) tissues as well as
storage temperature and surrounding
atmosphere (Nasiri et al., 2017). The loss
in weight generally leads to visible
symptoms of wrinkling or wilting of fruit
surface« eventually resulting in a
significant economic loss (Bico et al.,
2009). The weight loss of the tragacanth
gum coated group was considerably
reduced because the creation of a semi-
permeable barrier between the fruits and
the storage environment probably stopped
water loss from the fruits' protection (Ali
et al., 2020).

\\._'__./

Furthermore, these findings are
consistent with those of Mohsen (2011),
who  discovered that polyethylene

packaging achieved the least amount of
weight loss for peach and apricot fruits
while they were kept in cold storage.

Fruit decay:

The results in Table (2) showed that
there was an increase in the percentage of
fruits decay with increasing storage
periods in all treated and untreated fruits in
both seasons. The appearance of fruit
decay began after a week of storage and
the percentage reached its highest rate after
28 days of cold storage in both seasons.
According to the results, the untreated
fruits had the highest percentage of
decaying fruit. In both seasons, all
treatments produced noticeably lower
percentages of decomposing fruit than the
untreated  fruits, with the TGG
(1.5)+polyethylene treatment having the
highest percentage, followed by the TGG
(0.75)+polyethylene treatment. Coatings
based on polysaccharides have been shown
to possess antibacterial qualities. Applying
coatings based on polysaccharides
improves protection against pathogenic
organisms and inhibits disease (Yao et al.,
2015).

Table (2). Effect of tragacanth gum and polyethylene packaging on decay
percentage of "*Canino” Apricot fruits under cold storage at 0+1°C and 90-

9596 R.H. in 2023 and 2024 seasons.

Storage Periods (Days)

Treatments 0 14 21 28 Means

Season 2023

Control 0.00 0.42 0.71 1.42 2.69 1.05

polyethylene 0.00 0.00 0.00 0.21 0.38 0.12

TGG (0.75) 0.00 0.00 0.00 0.42 1.00 0.28

TGG (1.5) 0.00 0.00 0.00 0.24 0.55 0.16

TGG(0.75)+polyethylene 0.00 0.00 0.00 0.16 0.29 0.09

TGG(1.5)+polyethylene 0.00 0.00 0.00 0.11 0.20 0.06

Means 0.00 0.07 0.12 0.43 0.85

LSD at o5 (T): 0.10 (D): 0.09 (TxD):0.22
Season 2024

Control 0.00 0.64 1.03 1.72 3.38 1.35

polyethylene 0.00 0.00 0.11 0.41 0.65 0.23

TGG (0.75) 0.00 0.00 0.35 0.85 1.45 0.53

TGG (1.5) 0.00 0.00 0.22 0.67 0.98 0.37

TGG(0.75)+polyethylene 0.00 0.00 0.00 0.31 0.57 0.17

TGG(1.5)+polyethylene 0.00 0.00 0.00 0.25 0.49 0.15

Means 0.00 0.11 0.28 0.70 1.25

LSD at g5 (T):0.11 (D):0.10 (TxD): 0.25

T: Treatments

D: Storage Periods (Days) TxD: Interaction
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In agreement with our results are
those obtained by Saleem et al. (2022)
worked on Persimmon fruits and they
reported  that, TCG applications
significantly inhibited the decay incidence
in coated persimmon fruits up to the 8™
day, compared with uncoated fruits. In the
horticulture industry, senescence and
decay are the main reasons for postharvest
losses. Because the edible covering delays
senescence and preserves cellular integrity,
it significantly reduces microbial attacks
on covered fruits. Our findings are in
agreement with those of Ali et al. (2020),
who discovered that applying TCG to

apricot  fruits  decreased  microbial
infestation.
Chilling injury:

The results in Table (3) showed that
the chilling injury of the fruits
significantly increased with increasing

storage period, as it reached its highest
values at the end of the storage period in
control followed by other treatments.
Furthermore, data in Table (3), also
indicated that, the highest percentage of
chilling injury was in the untreated fruits
in both seasons, while the TGG
(1.5)+polyethylene treatment achieved the
lowest percentage of cold damage
significantly ~ compared  with  other

treatments, followed by the TGG (1.50)
treatment in both seasons.

Concerning the effect of the
interaction between the treatments and
storage period, the results revealed that the
lowest values of the chilling injury of the
fruits were obtained at the time of harvest
and during cold storage in fruits treated
with TGG (1.50) + polyethylene and TGG
(1.50), while the highest values of the
chilling injury in the fruits were recorded
at 28 days, especially in untreated fruits
(control) in both seasons. PAL, the main
enzyme in the phenylpropanoid pathway,
catalyzes the conversion of phenylalanine
to trans-cinnamic acid, which substantially
lessens chilling injury (Siboza et al.,
2014). According to Gonzélez-Aguilar et
al. (2010), certain edible coatings help
tropical fruits accumulate secondary
metabolites such phenolics, flavonoids,
and anthocyanin, which are crucial for
boosting antioxidant activity. Additionally,
EL-Oraby et al. (2014) studied EL-Amar
Apricot fruits and found that the fruits'
physiological abnormalities manifested as
brown pitting and shriveling. The
percentage of physiological anomalies was
highest in control fruits and lowest in fruits
packed in polyethylene bags.

Table (3). Effect of tragacanth gum and polyethylene packaging on chilling
injury percentage of ""Canino* Apricot fruits under cold storage at 0£1°C and
90-95% R.H. in 2023 and 2024 seasons.

Storage Periods (Days)

Treatments 0 7 14 21 28 Means
Season 2023
Control 0.00 5.32 19.06 30.12 39.78 18.90
polyethylene 0.00 4.53 10.37 16.32 22.25 10.47
TGG (0.75) 0.00 2.94 5.74 6.50 7.73 4.42
TGG (1.5) 0.00 2.17 3.12 3.97 4.95 2.69
TGG(0.75)+polyethylene 0.00 2.32 5.08 5.82 6.95 3.91
TGG(1.5)+polyethylene 0.00 1.92 2.93 3.24 4.35 2.39
Means 0.00 3.17 7.54 10.73 14.21
LSD at g5 (T): 0.09 (D): 0.08 (TxD): 0.20
Season 2024
Control 0.00 5.60 18.87 29.97 40.07 18.86
polyethylene 0.00 4.44 10.35 15.77 21.80 10.69
TGG (0.75) 0.00 2.75 5.39 6.35 7.62 4.58
TGG (1.5) 0.00 2.11 2.99 3.70 4.65 2.84
TGG(0.75)+polyethylene 0.00 2.27 4.93 5.53 6.83 4.03
TGG(1.5)+polyethylene 0.00 1.86 2.69 3.09 4.30 2.49
Means 0.00 3.20 7.72 10.99 14.34
LSD at g5 (T):0.26 (D):0.24 (TxD): 0.58

T: Treatments D: Storage Periods (Days) TxD: Interaction
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Fruit firmness:

Fruit firmness has a significant impact
on consumers' acceptance of the product as
a whole. When the cell wall's composition
and mechanical strength are altered, the
fruit loses firmness as it ripens on the tree
or is harvested later. The synthesis of
ethylene increases the activity of
hydrolyzing enzymes in the climacteric
fruit's cell wall (Valero and Serrano,
2010). The data presented in Table (4)
indicate that the firmness of the fruits
decreased significantly with increasing
storage period, as it reached its lowest
values at the end of the storage period in
all treatments and the control, and all
treatments recorded a significantly higher
firmness than the control fruits; In both
seasons, the TGG (1.5)+polyethylene
treatment showed significant superiority in
preserving fruit firmness compared to all
treatments, and this was in both seasons. It
should be noted that all treatments had an
effect in maintaining the firmness of the

fruits, as the lowest firmness value was
obtained for the untreated fruits at the end
of the storage period (28 days). Fruit
softening can take place by way of two
possible mechanisms. The first is related to
the  decomposition  of  polymeric
carbohydrates that occurs during ripening
and that cause weakening of the cell walls.
During the early stages, the texture makes
the fruit tastier and, finally, fruit softening
will occur due to the breakdown of plant
structures (Wills et al., 2007), reduction in
turgidity of the cells due to water vapor
transmission is another mechanism that
leads to loss of fruit firmness (Garcia and
Barret, 2002). An increase in gum
tragacanth concentration allowed for the
formation of a thick coating on the apricot
fruit surface, which could reduce moisture
loss until the gum tragacanth coating dried
on its own. This result is consistent with
their findings.

Table (4). Effect of tragacanth gum and polyethylene packaging on firmness
(Ib/in®) of ""Canino™ Apricot fruits under cold storage at 0+1°C and 90-95%

R.H. in 2023 and 2024 seasons.

Storage Periods (Days)

Treatments 0 7 14 21 28 Means

Season 2023

Control 764 6.69 6.04 500 4.14 5.90

polyethylene 764 724 652 555 475 6.34

TGG (0.75) 764 6.72 6.29 517 435 6.03

TGG (1.5) 764 6.84 646 539 454 6.17

TGG(0.75)+polyethylene 764 731 664 565 4.83 6.41

TGG(1.5)+polyethylene 764 741 6.71 578 5.09 6.52

Means 764 7.03 644 542 462

LSD at 05 (T):0.08 (D):0.07 (TxD):0.18
Season 2024

Control 734 637 580 490 4.35 5.75

polyethylene 734 7.07 635 535 448 6.12

TGG (0.75) 734 652 614 487 4.12 5.79

TGG (1.5) 734 6.75 6.34 516 4.37 5.99

TGG(0.75)+polyethylene 734 712 656 558 4.64 6.25

TGG(1.5)+polyethylene 734 735 6.79 6.02 562 6.62

Means 734 686 633 531 459

LSD at 05 (T):0.07 (D):0.06 (TxD):0.16

T: Treatments D: Storage Periods (Days) TxD: Interaction

EL-Oraby et al. (2014) studied the
effect of different methods of modified
atmosphere on keeping quality of EL-
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Amar Apricot fruits and they indicate that
fruit firmness decreased significantly in
control and other treatments during storage



* 3
Horticulture Research Journal, 3 (7) 59:75, September 2025, ISSN 2974/4474 \\ ;

i,
(il

\\._'__."',

period. On the average fruits packed in
polyethylene bags recorded more firmness
in comparison with control in the first
season. This may be due to that
polyethylene can reduce respiration rate
and minimize fruit moisture loss. In their
study of persimmon fruits, Saleem et al.
(2022) found that the application of TCG
had a substantial impact on fruit firmness,
with  TCG-coated persimmon  fruits
exhibiting higher fruit firmness than
uncoated fruits. Loss of firmness is
associated with changes in the structure of
the cell wall. According to Xue et al.
(2020), the collapse of the cell wall
accelerates damage to fruit tissue by
rupturing the cell membrane, destroying
the physical structure within the cells, and
allowing the contents to leak out. Limited
O, availability and elevated CO, levels
brought on by TCG coating application in
coated persimmons may lower the activity
of enzymes that break down cell walls and
guarantee greater fruit firmness (Nasiri et
al., 2018); this was also noted in the
current investigation.

Total soluble solids:

The percentage of total soluble solids
showed a direct increase proportional to
the progress in the storage period (Table
5), regardless of the treatments. In both
seasons, the untreated fruits were recorded
the highest average percentage of total
soluble solids, compared to all other
treatments, while the lowest average
percentage was obtained with fruits treated
with TGG (1.5) and TGG
(1.5)+polyethylene treatments. The data
also indicated that the lowest percentage of
total soluble solids was recorded at harvest
time and prolonging storage periods in
fruits treated with TGG (1.5)+polyethylene
treatment in the both seasons. On the
contrary, the highest percentage of total
soluble solids was obtained at the end of
the 28-day storage period, especially with
the untreated fruits (control) in both
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seasons. The concentration of total soluble
solids increases due to rapid ripening and
subsequent senescence because both these
factors promptly lead to the conversion of
starch into sugars (Anjum et al., 2020).
Furthermore, a higher concentration of
total soluble solids is the outcome of the
increased mass loss. So, tragacanth gum
coating probably delayed fruit ripening
and senescence that in turn resulted in a
markedly suppressed increase in total
soluble solids in the coated apricot fruits
(Ali et al., 2020). Furthermore, EL-Oraby
et al. (2014) worked on EL-Amar Apricot
fruits and they reported that, there was
gradually and significantly increase in
TSS% during cold storage in control and
other treatments in two seasons. There
were not many variations between the
treatments in terms of total soluble solids.
In their study of persimmon fruits,
Saleem et al. (2022) found that during the
storage period, TSS significantly rose in
uncoated fruits (from 13% to 22%).
However, when compared to uncoated
fruits, the application of TCG coating
dramatically reduced the accumulation of
TSS in coated persimmon fruits. TSS has a
significant role in determining whether or
not consumers will accept harvested fruits
(Kumar et al., 2021). The hydrolysis of
polysaccharides inside the cell wall is the
cause of the steady rise in TSS as storage
time increases (Khaliq et al., 2020). Higher
TSS accumulation in harvested fruits is the
result of starch being converted to sugars
due to increased respiration rate and water
loss (Dong and Wang, 2018). TCG has a
significant effect on fruit ripening, which
is probably why coated fruits in our study
displayed a slow accumulation of TSS (Ali
et al., 2020). Edible coatings change the
internal physiology of the fruit by creating
a semipermeable barrier over its surface
that limits respiration rate, sugar
transformation, moisture loss, and other
metabolic activities (Kumar et al., 2021).
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Table (5). Effect of tragacanth gum and polyethylene packaging on total soluble
solids percentage of "*Canino™ Apricot fruits under cold storage at 0+1°C and
90-95% R.H. in 2023 and 2024 seasons.

Storage Periods (Days)

Treatments 7 14 21 28 Means
Season 2023
Control 1150 1435 15.05 15.27 16.27 14.49
polyethylene 1150 13.70 13.80 13.92 15.12 13.61
TGG (0.75) 1150 1340 1353 13.72 14.67 13.36
TGG (1.5) 1150 13.28 1330 13.54 1455 13.23
TGG(0.75)+polyethylene 1150 13.35 1342 13.62 1450 13.28
TGG(1.5)+polyethylene 1150 13.19 1323 1341 13.95 13.05
Means 1150 1354 13.72 1391 1484
LSD at 05 (T):0.19 (D):0.18 (TxD): 0.44
Season 2024
Control 11.54 1413 1495 1524 15.97 14.37
polyethylene 1154 12.87 13.92 1448 1455 13.47
TGG (0.75) 1154 1341 13.65 13.93 14.27 13.60
TGG (1.5) 11.54 1321 1329 13.85 14.25 13.22
TGG(0.75)+polyethylene 11.54 12.38 1359 14.05 14.19 13.15
TGG(1.5)+polyethylene 11.54 1271 13.12 13.63 14.07 13.01
Means 1154 1311 1375 1419 1455
LSD at 05 (T):0.15 (D):0.14 (TxD):0.34
T: Treatments D: Storage Periods (Days) TxD: Interaction
Total acidity: metabolism (Gol et al., 2013). According to

The data Table (6) shows that the
acidity percentage decreased as the
storage period was prolonged. As for
the treatments, the highest averages of
acidity were obtained in both seasons

with the fruits treated with TGG
(0.75)+polyethylene and TGG
(1.5)+polyethylene, and the differences

were big enough to be significant with
control in first and second season.

On the other hand, untreated fruits
(control) had the Ilowest acidity. By
examining the effect of the interaction
between the treatments and storage period
data, the results revealed that the highest
values of the total acidity content of the
fruits were obtained at the time of harvest
and during cold storage in fruits treated
with TGG (0.75)+polyethylene and TGG
(1.5)+polyethylene, while the lowest values
of the acidity content in the fruits were
recorded at 28 days, especially in untreated
fruits (control) in both seasons. Reduction
of the amount of total acidity during post-
harvest storage of fleshy fruits is usual,
which is mainly due to the decomposition
of organic acids of the respiration

(67)

Nourozi et al. (2020) and Anjum et al.
(2020), coating treatment creates an
effective film on the surface of a treated
commodity, slows down metabolic
activities, reduces organic acid oxidation
reactions, and preserves higher titratable
acidity over a longer period of time during
postharvest. Moreover, EL-Oraby et al.
(2014) worked on EL-Amar Apricot fruits
and they reported that, there was gradually
and significantly decrease in acidity
percentage during storage in all treatments
and control. These findings are supported
by research conducted on persimmon fruits
by Saleem et al. (2022), who found that
TCG treatments maintained noticeably
increased TA. However, on the twentieth
day, the TA of the 1% TCG-treated
persimmon fruits was 1.62 times higher
than that of the uncoated fruits. According
to Ebrahimi et al. (2020), TA is associated
with the amount of organic acids in fruits,
which are crucial for fruit quality.
Additionally, organic acids are ingested
during fruit ripening, when the tricarboxylic
acid (TCA) cycle oxidizes organic acids
(Batista-Silva et al., 2018).
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Table (6). Effect of tragacanth gum and polyethylene packaging on total acidity
percentage of "*Canino’ Apricot fruits under cold storage at 0+1°C and 90-95%o

R.H. in 2023 and 2024 seasons.

Storage Periods (Days)

Treatments 0 7 14 21 28 Means
Season 2023
Control 2.36 1.58 1.48 1.25 1.13 1.56
polyethylene 2.36 1.81 1.62 1.50 1.32 1.72
TGG (0.75) 2.36 1.76 1.57 1.39 1.29 1.67
TGG (1.5) 2.36 1.89 1.74 1.56 1.24 1.76
TGG(0.75)+polyethylene 2.36 2.10 1.73 1.56 1.38 1.83
TGG(1.5)+polyethylene 2.36 2.27 1.82 1.68 1.49 1.92
Means 2.36 1.90 1.66 1.49 1.31
LSD at o5 (T):0.05 (D): 0.04 (TxD): 0.09
Season 2024
Control 2.20 1.49 1.38 1.25 1.08 1.48
polyethylene 2.20 1.66 1.54 1.34 1.25 1.60
TGG (0.75) 2.20 1.69 1.58 1.39 1.29 1.63
TGG (1.5) 2.20 1.75 1.59 1.47 1.34 1.67
TGG(0.75)+polyethylene 2.20 1.77 1.64 1.52 1.40 1.70
TGG(1.5)+polyethylene 2.20 1.80 1.72 1.58 1.49 1.76
Means 2.20 1.69 1.57 1.42 1.31
LSD at o5 (T): 0.04 (D):0.03 (TxD):0.10
T: Treatments D: Storage Periods (Days) TxD: Interaction
Vitamin C: seasons. Ishaq et al. (2009) suggest that the
Ascorbic acid is an essential oxidation of dehydrate ascorbic acid to
antioxidant of non-enzymatic nature. diktogunlock acid may be the cause of the

Ascorbic acid is prone to auto-oxidative
degradation in the presence of oxygen
(Owusu et al., 1988). The obtained results
indicated that with the end of the storage
periods, the content of vitamin C decreased
in all paint treatments in both seasons as
shown in Table (7). In the second season, it
was shown that the untreated fruits had the
largest decrease in vitamin C concentration.
On the contrary, the lowest decreases in
vitamin C contents were in fruits treated
with TGG (1.5), TGG (0.75)+polyethylene
and TGG (1.5)+polyethylene treatments in
the first season and second seasons. As for
the interaction between treatments and
storage periods, the results showed that the
highest values of vitamin C were founded
in fruits at the time of harvest and during
cold storage in untreated fruits treated,
while the lowest values of vitamin C were
founded in fruits after 28 from cold storage,
especially in fruits treated with TGG (1.5),
TGG (0.75)+polyethylene and TGG
(1.5)+polyethylene treatments in both

(68)

ascorbic acid decline during storage.

Ascorbic acid is a potent antioxidant
that dissolves in water and reduces
oxidative stress brought on by ROS.
Ascorbic acid is reduced with storage time
due to the ripening and senescence of
harvested fruits (Nasiri et al., 2017).
Ascorbic acid concentration is adversely
affected by oxygen availability to respiring
fruit tissues (Ebrahimi et al., 2020).
Ascorbic acid retention in TCG-coated
fruits is most likely caused by the TCG
coating's restriction of the oxygen supply,
which lowers the respiration rate and keeps
ascorbic acid levels higher (Nasiri et al.,
2018). Furthermore, 1% TCG-coated
apricot fruits had more ascorbic acid than
uncoated apricot fruits, according to (Ali et
al., 2020). The active anti-oxidative
defensive mechanism that prevents ascorbic
acid loss is most likely the cause of the high
levels of ascorbic acid in coated fruit (Dong
and Wang, 2018).
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Table (7). Effect of tragacanth gum and polyethylene packaging on vitamin C
(mg/100 g. F.W.) of "Canino" Apricot fruits under cold storage at 0£1°C and
90-95% R.H. in 2023 and 2024 seasons.

Storage Periods (Days)

Treatments 0 7 14 21 28 Means
Season 2023
Control 15.66 14.72 12.67 11.20 8.35 12.52
polvethylene 15.66 14.42 12.26 10.14 7.92 12.08
TGG (0.75) 15.66 14.14 11.70 9.69 7.72 11.78
TGG (1.5) 15.66 13.59 11.32 9.52 7.48 11.51
TGG(0.75)+polyethvlene 15.66 13.99 11.43 9.64 7.60 11.51
TGG(1.5)+polvethylene 15.66 13.30 10.20 9.11 7.41 11.14
Means 15.66 14.03 11.59 9.88 7.75
LSD at (s (T): 0.22 (D): 0.20 (TxD): 0.49
Season 2024
Control 15.41 14.35 11.35 10.41 9.35 12.17
polyethylene 15.41 13.92 10.90 9.55 8.38 11.63
TGG (0.75) 1541 13.63 10.76 9.19 7.38 11.27
TGG (1.5) 1541 13.56 10.68 9.13 7.15 11.18
TGG(0.75)+polyethylene 15.41 13.23 10.12 9.16 7.24 11.05
TGG(1.5)+polyethylene 1541 13.41 10.51 8.95 7.01 11.03
Means 15.41 13.68 10.72 9.40 7.75
LSD at (s (T): 0.12 (D): 0.11 (TxD): 0.26

T: Treatments D: Storage Periods (Days) TxD: Interaction

Total phenols:

The data in the Table (8) shows that
the total phenols content of fruits decreased
as the storage period was prolonged. As for
the treatments, the highest averages of total
phenols were obtained in the TGG
(1.5)+polyethylene treatment, followed by
the TGG (0.75)+polyethylene treatment in
the first season, while in the second season,
the highest averages of phenols were in the
TGG  (0.75)+polyethylene  treatment,
followed by the treatment TGG (1.5), while
the lowest percentage of phenols was in the
untreated fruits in both seasons. By
examining the effect of the interaction
between treatments and storage period, the
results revealed that the highest values for
the fruits’ content of total phenols were
obtained at harvest time in all treated and
untreated fruits in both seasons, while the
lowest values for the fruits content of total
phenols were at 28 days of storage,
especially with untreated fruits in both
seasons. The increased phenolic in the
tragacanth gum coated fruits may be
attributed to continuous biosynthesis (Ali et
al., 2019) as well as decreased oxidation, as
phenolic compounds are vulnerable to

(69)

oxidative reduction while being stored (Ali
et al., 2019). In their study of persimmon
fruits, Saleem et al. (2022) found that TPC
significantly decreased with storage time
for all treatments. However, TPC
significantly reduces oxidative cell damage
by scavenging the ROS in fruits (Kumar et
al., 2021). TPC in harvested fruits degrades
as a result of oxidative damage brought on
by prolonged storage (Saleem et al., 2020).
Additionally, senescence results in the
breakdown of cell wall elements, which
lowers TPC in harvested fruits, according to
Etemadipoor et al. (2020). The use of edible
coatings on fruit surfaces is essential for
TPC preservation because they create a
modified atmosphere around the fruit
surface and stop TPC from respiring and
oxidizing by inhibiting polyphenol oxidase
activity (Dong and Wang, 2018). A higher
amount of TPC in TCG-coated persimmon
fruits might be due to the barrier effect of
plant-based gums which reduced the
enzyme-based oxidation of TPC (Ali et al.,
2020). Apricot (Ali et al., 2021), and guava
(Anjum et al., 2020) are among the fruits
covered with natural gums that have been
found to have higher TPC.



* 3
Horticulture Research Journal, 3 (7) 59:75, September 2025, ISSN 2974/4474 \\ "’

o]

\.\._'__.""’

Table (8). Effect of tragacanth gum and polyethylene packaging on total phenols
(mg/g. F.W.) of ""Canino’™ Apricot fruits under cold storage at 0+1°C and 90-

95% R.H. in 2023 and 2024 seasons.

Storage Periods (Days)

Treatments 0 7 14 21 28 Means

Season 2023

Control 0.491 0.435 0.391 0.368 0.322 0.401

polyethylene 0.491 0.441 0.400 0.373 0.330 0.407

TGG (0.75) 0.491 0.456 0.410 0.382 0.339 0.416

TGG (1.5) 0.491 0.462 0.422 0.389 0.345 0.422

TGG(0.75)+polyethylene 0.491 0.471 0.432 0.404 0.351 0.430

TGG(1.5)+polyethylene 0.491 0.478 0.442 0.420 0.362 0.439

Means 0.491 0.457 0.416 0.389 0.341

LSD at s (T): 0.004 (D): 0.003 (TxD): 0.009
Season 2024

Control 0.466 0.427 0.346 0.327 0.302 0.375

polyethylene 0.466 0.435 0.353 0.345 0.326 0.387

TGG (0.75) 0.466 0.443 0.365 0.351 0.335 0.394

TGG (1.5) 0.466 0.452 0.372 0.368 0.347 0.404

TGG(0.75)+polyethylene 0.466 0.459 0.382 0.377 0.358 0.411

TGG(1.5)+polyethylene 0.466 0.464 0.399 0.387 0.366 0.402

Means 0.466 0.443 0.368 0.358 0.341

LSD at 05 (T):0.013 (D):0.012 (TxD): 0.009

T: Treatments D: Storage Periods (Days) TxD: Interaction

Respiration rate:

It is clear from the data in Table (9)
that there is a relative increase in the
respiration rate of the treated and untreated
fruits with an increase in the storage period.
All treatments succeeded in maintaining
significantly low respiration rate compared
to the untreated fruits in both seasons, and
the lowest average respiration rate achieved
by fruits  treated with TGG
(1.5)+polyethylene, followed by treatment
with TGG (0.75)+polyethylene in both
seasons, and regarding to the interaction
between storage periods and treatments,
with the exception of the respiration rate at
harvest (before cold storage), the results
indicate that the lowest respiration rate was
at 7 days with TGG (1.5)+polyethylene
treatment in both seasons, while the highest
respiration rate was at 28 days of storage,
especially with untreated fruits in both
seasons. Increases in respiration rate and
ethylene production are indicators of
climacteric fruit ripening. Our results are in
harmony with those obtained by Khaliq et
al. (2015) who reported that, by controlling
the expression of genes involved in
carotenoid biosynthesis, chlorophyll

(70)

degradation, and starch hydrolysis to simple
sugars, ethylene controls the ripening of
fruit. In general, a coating's barrier lessens
the interchange of gases, including oxygen,
between the fruits and their surroundings
(Shakir et al., 2022).

Fruits coated with plant-based gums
may have poor respiration rates and
ethylene production because of decreased
gas exchange between the fruits and their
surroundings, which limits the amount of
oxygen available for respiration (Khaliq et
al., 2015). Furthermore, coated fruits such
sweet cherries (Dong et al., 2018) and
persimmons (Saleem et al., 2020) exhibit
significantly  reduced respiration and
ethylene generation when coated with
coatings made from plant-based gums.
Results by EL-Oraby et al. (2014), who
studied EL-Amar Apricot fruits, concur
with these findings. They found that during
both the cold storage and marketing
seasons, the control fruits had the
maximum respiration rate. The respiration
rate reflects the role of low temperature and
postharvest  treatments in  reducing
deterioration of fruits. The decline of fruit
quality was accelerated by excessive
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respiration at high temperatures and control
fruits. These findings demonstrated how
crucial cold temperatures are for lowering
respiration  rates,  preventing  fruit

degeneration, and extending fruit life.
These results were close to those obtained
by Mashraky et al. (2009).

Table (9). Effect of tragacanth gum and polyethylene packaging on respiration
rate (ml COy/kg/h) of ""Canino™ Apricot fruits under cold storage at 0+1°C and
90-95% R.H. in 2023 and 2024 seasons.

Storage Periods (Days)

Treatments 0 7 14 21 28 Means

Season 2023

Control 28.42 3.10 3.55 3.83 4.25 8.63

polyethylene 28.42 2.27 2.85 3.28 3.65 8.09

TGG (0.75) 28.42 2.83 3.18 3.58 3.88 8.38

TGG (1.5) 28.42 2.68 2.89 3.48 3.79 8.25

TGG(0.75)+polyethylene 28.42 2.17 2.69 3.13 3.41 7.96

TGG(1.5)+polyethylene 28.42 2.01 2.45 2.87 3.12 7.77

Means 28.42 2.51 2.93 3.36 3.68

LSD at 05 (M:0.24 (D):0.22 (TxD):0.76
Season 2024

Control 30.08 3.45 3.66 3.98 4.23 9.08

polyethylene 30.08 2.43 3.02 3.34 3.83 8.54

TGG (0.75) 30.08 2.97 3.35 3.81 4.02 8.85

TGG (1.5) 30.08 2.81 3.24 3.47 3.87 8.70

TGG(0.75)+polyethylene 30.08 2.26 2.88 3.25 3.55 8.40

TGG(1.5)+polyethylene 30.08 2.21 2.52 3.02 3.28 8.22

Means 30.08 2.68 3.11 3.48 3.80

LSD at o5 (M:0.10 (D):0.09 (TxD):0.22

T: Treatments D: Storage Periods (Days) TxD: Interaction

Marketing life:

The results in Tables (10 and 11)
show the effect of treatments on the quality
characteristics of Apricot fruits stored at a
temperature of 25+ 2°C as marketing life.
The results shows that all treatments are
significantly superior in preserving the
various quality characteristics compared to
untreated fruits in both seasons, where the
TGG (1.5), TGG (0.75)+polyethylene and
TGG (1.5)+polyethylene  treatments
achieved, the lowest percentage of decayed
fruits, weight loss, chilling injury, total
soluble solids, vitamin C and respiration
rate, while the same treatments achieved the
highest percentage of firmness, total acidity
and total phenols characteristics in both
seasons.

(71)

The shelf life is an important indicator
of postharvest quality of fresh produce such
as fruits. Applying an edible coating
suppresses deterioration, and desiccation,
thus delays senescence, which subsequently
conserves better-eating quality. In our
instance, tragacanth gum greatly increased
the coated apricots' shelf life, most likely as
a result of higher sensory quality, decreased
decay rate, and suppressed desiccation as
compared to the control fruits (Ali et al.,
2020). EL-Oraby et al. (2014) conducted a
study on EL-Amar Apricot fruits and found
that the fruits exhibited brown pitting and

shriveling as signs of physiological
disorders. After four days at room
temperature, the physiological disorder

values were 2%, 30%, 20%, and 70%.



* 3
Horticulture Research Journal, 3 (7) 59:75, September 2025, ISSN 2974/4474 \\ ;

i,
(il

\\._'__./

Table (10). Effect of tragacanth gum and polyethylene packaging on weight loss,
decay, chilling injury, firmness, and respiration rate of ""Canino’ Apricot fruits at
ambient conditions (25+2°C and 65+5% R.H.) in 2023 and 2024 seasons.

Chilling

Respiration

Weight Loss Decay - Firmness
Treatments Injury Rate

2023 2024 2023 2024 2023 2024 2023 2024 2023 2024
Control 14.18 15.08 4.08 469 6.10 6.61 3.75 3.80 4.73 4.43
polyethylene 9.04 13.07 078 110 231 254 446 426 378 394
TGG (0.75) 11.23 13.93 142 217 268 293 418 393 4.02 4.13
TGG (1.5) 10.56 13.26 1.08 193 248 267 426 4.16 3.85 4.00
TGG(0.75)+polyethylene 895 13.01 059 093 223 236 452 451 362 371
TGG(1.5)+polyethylene 871 13.01 046 0.78 213 219 472 493 3.38 3.37
LSD at g5 0.38 025 023 022 059 019 0.12 0.22 0.19 0.13

Table (11). Effect of tragacanth gum and polyethylene packaging on TSS, total
acidity, vitamin C, and total phenols of ""Canino™ Apricot fruits at ambient
conditions (25+2 °C and 65+5% R.H.) in 2023 and 2024 seasons.

Total Soluble Total Vitamin C Total
Treatments Solids Acidity Phenols

2023 2024 2023 2024 2023 2024 2023 2024
Control 1559 1537 1.09 0.85 7.81 8.58 0.282 0.271
polyethylene 15.11 1472 1.33 1.38 7.39 7.34 0.307 0.311
TGG (0.75) 14.81 1457 121 1.25 7.29 7.13 0.317 0.310
TGG (1.5 1470 1452 1.28 1.30 7.16 7.02 0.327 0.321
TGG(0.75)+polyethylene 14.75 1448 119 1.20 7.18 7.07 0.329 0.331
TGG(1.5)+polyethylene 1462 1435 1.33 1.38 7.01 6.93 0.342 0.355
LSD at g5 0.13 0.10 0.03 0.04 0.12 0.15 0.007 0.005

CONCLUSION

In conclusion, the results of this study
demonstrate that the application of TGG
(1.5), TGG (0.75) + polyethylene and TGG
(1.5) + polyethylene significantly improves
the quality during cold storage and shelf life
of Apricot fruits compared to untreated
fruits. When compared to the control, all
treated fruits exhibited reduced weight loss,
fruit decay, chilling injury, total soluble
solids, vitamin C, and respiration rate over
the course of storage, while, the same
treatments recorded the highest percentage
of firmness, total acidity, and total phenols.
This reduction in studying characteristics

and the preservation of important nutritional
components suggest that the edible coating
created by TGG (1.5), TGG (0.75) +
polyethylene and TGG (1.5) + polyethylene
serves as an effective barrier, delaying
ripening and senescence, thus prolonging the
shelf life and improving the overall
postharvest quality of apricots. Therefore,
TGG-based  coatings, particularly in
combination with polyethylene, are a
promising solution for extending the storage
life and maintaining the quality of "Canino"
apricot fruits.

REFERENCES
A.O.A.C. (2000?. Official Methods of enzyme activities and quality of apricot
Analysis. 17" ed. Association of (Prunus armeniaca, L.) fruit during
Official Analytical Chemist, ambient storage. J. Food Biochem., 45:

Washington, D.C., pp: 16-20.

Abd El wahab, Sahar (2015). Maintain
Postharvest Quality of Nectarine Fruits
by Using Some Essential Oils. Middle
East J. Appl. Sci., 5(4): 855-868.

Ali, S., Anjum, M.A., Nawaz, A., Naz, S.,
Ejaz, S., Saleem, M.S., Tul-Ain Haider,
S. and Ul Hasan, M. (2021). Effect of
gum arabic coating on antioxidative

(72)

e13656.

Ali, S., Anjum, M.A., Nawaz, A., Naz, S.,
Ejaz, S., Sardar, H. and Saddiq, B.
(2020). Tragacanth gum  coating
modulates  oxidative  stress  and
maintains quality of harvested apricot
fruits. Int. J. Biol. Macromol., 163:
2439-2447.



* 3
Horticulture Research Journal, 3 (7) 59:75, September 2025, ISSN 2974/4474 \\ ;

i,
(il

\\._'__."',

Ali, S., Khan, A.S., Anjum, M.A., Nawaz,
A., Naz, S., Ejaz, S. and Hussain, S.
(2019). Aloe vera gel coating delays
post-cut  surface  browning  and
maintains quality of cold stored lotus
(Nelumbo nucifera, Gaertn.) root slices.
Scientia Horticulturae, 256: 108612.

Ali, S., Khan, A.S., Nawaz, A., Anjum,
M.A., Naz, S., Ejaz, S. and Hussain, S.
(2019). Aloe vera gel coating delays
postharvest browning and maintains
quality of harvested litchi fruit.
Postharvest Biology and Technology,
157: 110960.

Ali, S., Zahid, N., Nawaz, A., Naz, S,

Ejaz, S. and Ullah, S. (2022).
Tragacanth Gum Coating Suppresses
the Disassembly of Cell Wall

Polysaccharides and Delays Softening
of Harvested Mango (Mangifera indica,
L.) Fruit. Int. J. Biol. Macromol., 222:
521-532.

Anjum, M.A., Akram, H., Zaidi, M. and
Ali, S. (2020). Effect of gum arabic and
Aloe vera gel based edible coatings in
combination with plant extracts on
postharvest quality and storability of
‘Gola’guava fruits. Scientia
Horticulturae, 271: 109506.

Batista-Silva, W., Nascimento, V.L.,
Medeiros, D.B., Nunes-Nesi, A,
Ribeiro, D.M., Zs6gon, A. and Aradijo,
W.L. (2018). Modifications in organic
acid profiles during fruit development
and ripening: Correlation or causation?
Front. Plant Sci., 9: 1689.

Bhatia, K., Asrey, R., Jha, S.K., Singh, S.
and Kannaujia, P.K., (2013). Influence
of packaging material on quality
characteristics of minimally processed
Mridula pomegranate (Punica
granatum) arils during cold storage.
Indian Journal of Agricultural Sciences,
83(8):91-95.

Bico, S.L.S., Raposo, M.F.J., Morais,
RM.S.C. and Morais, A.M.M.B.
(2009). Combined effects of chemical
dip and/or carrageenan coating and/or
controlled atmosphere on quality of
fresh-cut banana. Food control, 20(5):
508-514.

Dong, F. and Wang, X. (2018). Guar gum
and ginseng extract coatings maintain

(73)

the quality of sweet cherry. LWT Food
Sci. Technol., 89: 117-122.

Dragovic-Uzelac, V., Levaj, B., Mrkic, V.,
Bursac D. and Boras, M. (2007). The
content of polyphenols and carotenoids
in three apricot cultivars depending on
stage of maturity and geographical
region. Food Chemistry, 102(3): 966-
975.

Ebrahimi, F. and Rastegar, S. (2020).
Preservation of mango fruit with guar-
based edible coatings enriched with
spirulina platensis and Aloe vera extract
during storage at ambient temperature.
Sci. Hortic., 265: 109258.

EL-Oraby, Samia M., Amal, M. Hassan
and Ola, M. Fekry (2014). Effect of
Different Methods of Modified
Atmosphere on Keeping Quality of EL-
Amar Apricot Fruits during Marketing
and Cold Storage. Egypt. J. Agric. Res.,
92 (4): 1377-1393.

Etemadipoor, R., Mirzaalian Dastjerdi, A.,
Ramezanian A. and Ehteshami, S.
(2020). Ameliorative effect of gum
arabic, oleic acid and/or cinnamon
essential oil on chilling injury and
quality loss of guava fruit. Sci. Hortic.,
266: 109255.

Ezzat, A., Ammar, A., Szabo, Z.and Holb,
I. (2017). Salicylic Acid Treatment
Saves  Quality  and Enhances
Antioxidant Properties of Apricot Fruit.
Horticultural Science ,44(2): 73-81.

Garcia, E., and Barrett, D.M. (2002).
Preservative treatments for fresh-cut
fruits and vegetables. Fresh-cut fruits
and vegetables, 267-304.

Gol, N.B., Patel, P.R. and Rao, T.R.
(2013). Improvement of quality and
shelf-life of strawberries with edible
coatings enriched with  chitosan.
Postharvest Biology and Technology,
85: 185-195.

Gonzalez-Aguilar, G.A., Villa-Rodriguez,
J.A., Ayala-Zavala, J.F., and Yahia,
E.M. (2010). Improvement of the
antioxidant status of tropical fruits as a
secondary response to some postharvest
treatments. Trends in Food Science &
Technology, 21(10): 475-482.

Hemmati, K.H. and Ghaemy, M. (2016).
Synthesis of new thermo/pH sensitive



* 3
Horticulture Research Journal, 3 (7) 59:75, September 2025, ISSN 2974/4474 \\ ;

i,
(il

\\._'__."',

drug delivery systems based on
Tragacanth gum polysaccharide.
International Journal of Biological

Macromolecules, 87: 415-425.

Ishag, S., Rathore, H.A., Majeed, S.,
Awan, S. and Shah, S.Z.A. (2009). The
studies on the physico-chemical and
organoleptic characteristics of apricot
(Prunus armeniaca, L.) produced in
Rawalakot, Azad Jammu and Kashmir
during storage. Pakistan J. Nutr.,
8(6):856 — 860.

Jena, S., Goyal R.K., Garg R. and Nayak
S.R. (2017). Response of passive
modified atmospheric packaging on
quality attributes and sensory analysis
of pomegranate (Punica Granatum)
Fruits cv. Mridula. International Journal
of Chemical Studies , 6(1): 1491-1494.

Khaligq, G., Mohamed, M.T.M., Ali, A,
Ding, P. and Ghazali, H.M. (2015).
Effect of gum arabic coating combined
with calcium chloride on physico-
chemical and qualitative properties of
mango (Mangifera indica, L.) fruit
during low temperature storage.
Scientia Horticulturae, 190: 187-194.

Khaligq, G., Saleh, A., Bugti, G.A. and
Hakeem, K.R. (2020). Guggul gum
incorporated with basil essential oil
improves quality and modulates cell
wall-degrading enzymes of jamun fruit

during storage. Sci. Hortic.,, 273:
109608.
Kumar, N., Ojha, A., Upadhyay, A.

Singh, R. and Kumar, S. (2021). Effect
of active chitosan-pullulan composite
edible coating enrich with pomegranate
peel extract on the storage quality of
green bell pepper. LWT, 138: 110435.

Kurt, A., Cengiz, A. and Kahyaoglu, T.
(2016). The effect of gum tragacanth on
the rheological properties of salep based
ice cream mix. Carbohydrate Polymers,
143:116-123.

Lurie, S. and Pesis, E. (1992). Effect of
acetaldehyde and anaerobiosis as post
harvest treatment on the quality of
peaches and nectarines. Postharvest
Biol. Technol., 1: 317-326.

Mohsen, Abeer, T. (2011). Performance of
peach and apricot fruits at cold storage
and shelf life as affected by modified

(74)

atmosphere  packaging.  American-
Eurasian J. Agric. & Enviro. Sci., (10)
(S): 718-727.

Mshraky, A.M., Hassan, G.F.A. and El-
Tobgy, K.M.K. (2009). Some safe
methods on keeping quality of apricot
and its effect on respiration rate during
cold storage. Annals of Agric. Sci.,
Moshtohor, 47(2): 203-211.

Nasiri, M., Barzegar, M., Sahari, M.A. and
Niakousari, M. (2017). Tragacanth gum
containing Zataria multiflora Boiss.
essential oil as a natural preservative for
storage of button mushrooms (Agaricus
bisporus). Food Hydrocolloids, 72:
202-2009.

Nasiri, M., Barzegar, M., Sahari, M.A. and
Niakousari, M. (2018). Application of
tragacanth gum impregnated with
satureja khuzistanica essential oil as a
natural coating for enhancement of
postharvest quality and shelf life of
button mushroom (Agaricus bisporus).
Int. J. Biol. Macromol., 106: 218-226.

Nazarzadeh Zare, E., Makvandi, P. and
Tay, F.R. (2019). Recent progress in the
industrial and biomedical applications
of tragacanth gum: A review.
Carbohydr. Polym., 212:450-467.

Nourozi, F. and Sayyari, M. (2020).
Enrichment of Aloe vera gel with basil
seed mucilage preserve bioactive
compounds and postharvest quality of
apricot fruits. Scientia Horticulturae,
262:109041.

Saha, A., Tyagi, S., Gupta, R.K. and
Tyagi, Y.K. (2017). Natural gums of
plant origin as edible coatings for food
industry  applications.  Crit.  Rev.
Biotechnol., 37: 959-973.

Saleem, M.S., Ejaz, S., Anjum, M.A,
Nawaz, A., Naz, S., Hussain, S. and
Canan, 1.  (2020).  Postharvest
application of gum arabic edible coating
delays ripening and maintains quality of
persimmon  fruits during storage.
Journal of Food Processing and
Preservation, 44(8): e14583.

Saleem, M.S., Ejaz, S., Anjum, M.A., Ali,
S., Hussain, S., Ercisli, S., llhan, G,
Marc, Romina A., Skrovankova, S. and
Micek, J. (2022). Improvement of
Postharvest Quality and Bioactive



i,
(il

* 3
Horticulture Research Journal, 3 (7) 59:75, September 2025, ISSN 2974/4474 \\ ;

s
Compounds Content of Persimmon domestica. I.— the qualitative analysis
Fruits after Hydrocolloid-Based Edible of phenolic constituent
Coating Application. Horticulturae, 8: .J.Soc.Food.Agric.,10:63.
1045. Valero, D. and Serrano, M. (2010).
Shakir, M.S., Ejaz, S., Hussain, S., Ali, S., Postharvest biology and technology for
Sardar, H., Azam, M. and Canan, 1. preserving fruit quality. CRC press.
(2022). Synergistic effect of gum Wills, R.H., Lee, T., Graham, D,
Arabic and carboxymethyl cellulose as McGlasson, W. and Hall, E. (2007).
biocomposite coating delays senescence Postharvest: An Introduction to the
in stored tomatoes by regulating Physiology and Handling of Fruit and
antioxidants and cell wall degradation. Vegetables. UNSW Press, Sydney.
International Journal of Biological Xue, J., Huang, L., Zhang, S., Sun, H. and
Macromolecules, 201: 641-652. Gao, T. (2020). Study on the evaluation
Siboza, X.1., Bertling, 1. and Odindo, A.O. of carboxymethyl-chitosan
(2014). Salicylic acid and methyl concentration and temperature
jasmonate improve chilling tolerance in treatment on the quality of “Niuxin”
cold-stored lemon fruit (Citrus limon). persimmon during cold storage. J. Food
Journal of Plant Physiology, 171(18): Process. Preserv., 44: e14560.
1722-1731. Yao, X.C., Chang, C.F. and Wu, S.J.
Snedecor, G.W. and Cochran, W.G. (2015). Effect of peach gum
(1980). Statistical methods. 6. ED. The polysaccharides on quality changes of
Lowa St. Univ. press Ames U.S.A. white shrimp. International journal of
Swain, T. and Hillis, W.E. (1959).The biological macromolecules, 72: 1076-
phenolic constituents of Prunus 1080.
ol gadlall ‘
da ' gduilSY M\meﬂuh u%\ui‘g.d\ ﬂ\ygauﬂ\&amﬁﬁu
Alaall

Y&,\EEUAJPOU'AAJ‘JIA c‘m\é‘)m\t_u:u s\é\j_aj\ e Azad J gana
e 6l - dae 0 Ggaall 38 ga Olaad) G sa dgna AU J a5 gy and
e 3 adl - Ll 50 gl 3 e el Egay dgan (31 5Y) Adailuia 4gSW C gay and?

&b Ol ol g 5 LD faa Alad il (YAYE ¢ YYT) il Gpense DA Al oda ol ja)
¢ 70 ¥0) Ml e (e G S LA a3 LehiaSla b 538 Alla) 5 sbasd) day " gwilS" ediall L B2 s Cppaal
(ol Jama g 335 5all )yl g elill g o5l 3 S8 Q) i) sl ol e e Lgmad ) ABLaYl (V)0
G T LIKU Y gl 5 (7)) el s Al A sand) 5 GAIKH ASIA Llall o sall 5 dDlall e Jaliall ae
Lsiada ;0 Y4V die dndlall 558 GllaS 5 /90-9 0 L dygh )5 4y 5ie dajo Va5 )l da 0 ie 3 )

Jo£T0 dpuidysh
g 70,0 58 S jara Aldae of glitll @ jelal ol dase JS LAl ALl 5 A0l 5l (ailiadll Cudd
Lgin s 5558 A} 5 el 30 o Lalaall 8 (5 aY) clabeally &5 jlae dgllad iKY cilS cliy) sl &l e

o -

Calil) A g 03 sl (o8 Sl A JlE5 3 Aallad SV Sl faa (ge () sSall JSOU bl oDl (S 5 ey YA s
el oAl 3 yé Aa) 5 4N Y sl s Al il sive e b e Blial) aa ol Jana g 85500 ) il g

Andlall s 8
) AAN Aball o) sl (e Jof G dadd ol 3l <l guay Alabaall g Alalaa uall el ¢ pelal (Jiladl)
A jaa e S ladin sae ) sl CHLISRY) il oda 355 ASH A genll o Jil Vi g () (ipalish s sina g
DLl dadball 55 3 puall A 5 ALY Jlady alivee JaasS el (sl Ll ra lgmad e 4l

Rt CO IR

(75)



