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ABSTRACT

Guava fruits have a short postharvest life owing to their climacteric nature and high perishability. Therefore, this research was
carried out to evaluate the impact of almond gum (10%) alone or combined with Albizia lebbeck leaf extract (10%) on the storage
life of harvested guava fruits. The treatments included control (no coating), almond gum, Albizia leaf extract and almond gum
combined with Albizia leaf extract, and three replications. Fresh guava fruits from the orchard were used for the experiment. The
treated fruits were stored at 18+2°C and 85% RH. Results revealed that adding Albizia leaf extract to an almond gum-based edible
coating significantly enhanced the storage life of guava (>5 days) by maintaining its postharvest quality during storage. Non-coated
fruits had 200% more weight loss, and 25% less firmness as compared to the fruits coated with the combination of almond gum and
Albizia lebbeck leaf extract. These findings highlight the potential of natural coatings as an eco-friendly solution for the postharvest

storage of guava fruits.
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INTRODUCTION

The global demand for fresh horticultural commodities has
increased significantly recently, creating an urgent need for
effective strategies to prolong the marketable life of perishable
fruits, including guava (Majeed et al, 2024). Guava (Psidium
guajava) is a tropical fruit highly valued for its nutritional
content, including vitamins, antioxidants, and dietary fibre.
However, guava is highly susceptible to microbial
contamination, enzymatic browning, and rapid moisture loss,
leading to a short postharvest life and significant post-harvest
losses. As a result, developing sustainable, eco-friendly, and
efficient preservation methods is critical to improving fruit
quality and minimising food waste (Chen et al., 2024).

Edible coatings have emerged as an innovative and natural
approach to prolonging the storage life of fresh produce. These
coatings, typically made from biopolymers or natural extracts,
form a protective barrier around the fruit’s surface, which can
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reduce moisture loss, slow respiration rate, and inhibit the
growth of microorganisms (Priya et al., 2023). By offering these
benefits, edible coatings preserve the physical and sensory
attributes of fruits and provide an alternative to synthetic
preservatives, which may harm consumers and the environment
(Perez-Vazquez et al., 2023).

Among the numerous materials studied for edible coatings,
almond gum has gained attention due to its unique properties.
Almond gum, a polysaccharide derived from the gum of the
almond tree (Prunus amygdalus), has been shown to possess
excellent film-forming abilities, providing a natural protective
layer with minimal impact on taste and texture (Rezaei, et al,,
2016). It also contributes to moisture retention and prevents
excessive water loss, which is essential in maintaining the
freshness of fruits (Amiri et al., 2021). Albizia leaf extract, on the
other hand, is known for its antimicrobial, antioxidant, and anti-
inflammatory properties. These bioactive compounds help
inhibit microbial growth and oxidative reactions, both of which
are major contributors to the deterioration of fruit quality
during storage (Islam et al,, 2020). To date, no study has been
found that has used Albizia leaf extract as a treatment to extend
the postharvest life of fruits or vegetables alone or in
combination with an edible coating. Therefore, combining
almond gum with Albizia leaf extract could offer a synergistic
effect, enhancing the overall performance of the edible coating
while providing multiple functional benefits.


https://doi.org/10.46653/jhst24071032
https://orcid.org/0000-0003-4018-9189
https://orcid.org/0000-0002-9375-7365
mailto:shaghef.ejaz@bzu.edu.pk
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.pshsciences.org/

Ejaz et al. /]. Hortic. Sci. Technol. 7(1): 32-37 (2025)

The main objective of this study is to investigate the effect of an
edible coating made from almond gum and Albizia leaf extract on
the storage-life extension of guava. The research assessed key
parameters such as moisture retention, texture, colour, vitamin
C and overall sensory quality throughout the storage period.
This study aimed to explore the potential of combining natural
biopolymers and plant extracts for developing eco-friendly,
effective, and sustainable post-harvest preservation techniques.
This study aims to provide a sustainable approach to guava

preservation, potentially reducing postharvest losses,
improving fruit quality, and supporting commercial
applications.

Collection of fruit material

Guava fruits were collected from the local orchard. The graded
fruits used in the experiment had total soluble solids (TSS)
between 7% and 9% and were uniformly mature (green stage)
with similar firmness, weight, and shape. The fruits were sorted
for any visible sign of damage, disease, or decay.

Preparation of Albizia leaf extract and almond gum coating

Fresh leaves from mature Albizia trees were harvested,
thoroughly rinsed with deionised water, and then air-dried for
approximately 2 hours, followed by grinding into a fine powder
using a kitchen blender for the extraction protocol described by
Samant et al. (2023). Almond gum was procured from the
market. Initially, the fine powder of almond gum was ground and
dissolved in distilled water on a stirrer for 120 min at 70°C to
obtain a consistent solution. After adding glycerol, the solution
was stirred at room temperature before applying the coating
solution.

MATERIALS AND METHODS

The guava fruits were rinsed and then disinfected in a 0.01%
NaClO solution for 2 min. This was also followed by removing
NaClO residues with deionised water. Glassware and all other
laboratory experimental equipment were also sanitised with 1%
NaClO solution. The experimental treatments were control (non-
coated, To), 10% almond gum (T1), 10% Albizia leaf extract (Tz2),
and 10% Albizia leaf extract + 10% almond gum (layer by layer,
Ts). Fresh guava fruits in the light-green stage were selected, and
8-10 random fruits were chosen for initial analysis on day 0.
Ninety-six fruits were distributed among four sets, each
subjected to different treatments. One set (control) was treated
with deionised water, while the rest of the groups were dipped
in their respective solutions for 3 min at 20 + 2°C. After excess
drainage, the fruits were air-dried for 2 hours at 15°C before
storage in a cold room (18 +2°C; 85% RH). Quality attributes
were analysed 5, 10, and 15 days after treatments.

Physiological weight loss

Physiological weight loss (%) was calculated by comparing the
initial weight of the fruit (on the first day of storage) with its
weight on the respective sampling day (Aftab et al,, 2023). The
physiological weight loss was calculated as follows.

33

Initial weight — final weight

— - x 100
Initial weight

Weight loss =

Browning index and fruit skin colour

The browning index was measured visually on a 12-point scale
(0 for no browning to 12 for extreme skin browning), while fruit
skin colour was measured on a 9-point scale (9 for green colour
to 0 for yellow colour).

Fruit hand firmness

The firmness of the fruits was assessed using the following scale:
9 = hard, 7 = slightly soft, 5 = moderately soft, 3 = soft, and 1
=very soft.

Total soluble solids

Using a digital refractometer, TSS content was measured on each
sampling day. Guava fruits were divided lengthwise into three
equal parts, and a 10 g sample from each part was homogenised
using a pestle and mortar. The TSS of the pulped samples was
determined, and the results were reported as the mean of three
replications (Mandal et al,, 2021).

Titratable acidity

Ten grams of guava juice was homogenised with distilled water,
filtered, and diluted to 100 mL. Further, a 10 mL aliquot was
mixed with 2-3 drops of phenolphthalein and titrated with 0.1N
NaOH until a permanent pink colour appeared. The NaOH
volume was noted and used as follows.

Titratable acidity (%) = (Titre volume x NaOH normality x
volume of the solution x equivalent weight of predominant
organic acid) (volume of extract x weight of sample x 1000)

Vitamin C content

The ascorbic acid contents of guava fruit were assessed using the
protocol described by Azam et al. (2021).

Starch content

Starch conversion to sugar was evaluated using the starch-
iodine test, as described by Alali et al. (2018).

Membrane leakage

Membrane integrity was assessed using ten fruit tissue discs as
described by Saleem et al. (2020).

Statistical design and analysis

The experiment followed a completely randomised design with
two factors replicated thrice. The data was analysed according
to the analysis of variance at p = 0.05. The means were compared
using the LSD test (a= 0.05).
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Figure 1: Effect of almond gum combined with Albizia leaf
extract on weight loss of stored guava fruits.
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RESULTS
Physiological weight loss

The effect of different edible coatings on the weightloss of guava
fruits was found to be statistically significant (Fig. 1). The weight
loss of guava fruits at their initial stage showed that non-coated
fruits were losing moisture at a greater rate than treated fruits.
With the increase in storage days, guava fruits’ weight
significantly decreased in each treatment. However, in the
control treatment, significant changes and weight loss were
observed in guava fruits. However, with the application of
almond gum and Albizia leaf extract, the weight loss of guava
fruits decreased remarkably. Concerning the effects of coating,
T3 had the minimum weight loss (6.02%), which was
significantly lower as compared to weight loss in other coatings,
i.e. T2 (7.61%) and T1 (7.17%). The maximum weight loss was
recorded in To (12.22%).

11
10 A
x 91
[}
2 8-
g
= 7 4
g
& 61
5 1 Control (T0)
cesnnneees AMG (T1)
41  acea= ABE (T2)
3 — — AMG + ABE (T3)
Day-0 Day-5 Day-10 Day-15
Storage Days

Figure 2: Effect of almond gum combined with Albizia leaf
extract on browning index of stored guava fruits.
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Figure 3: Effect of almond gum combined with Albizia leaf
extract on browning index of stored guava fruits.

Browning index

From day to day, there was a gradual change in the browning
index of the guava fruits. The effect of different edible coatings
on the browning index of guava fruits was found to be
statistically significant (Fig. 2). To had the most browning index
(9.66) from day 0 to day 15, and T3 showed the least browning
index. T3 (7.66) showed less browning index than T1 (8.0),
followed by T2 (8.33).

Fruit skin colour

The initial colour of guava was green when the fruits were
unripe on day 0. The effect of different edible coatings on guava
fruit colour was statistically significant. With the passage of
days, the colour of guava fruit significantly decreased in each
treatment. In control, after 5 days, there were significant
changes and loss of green colour due to which the colour of
guava fruit turned to light green. However, in the case of applied
concentration of almond gum and Albizia leaf extract, the period
of colour retention of fruit increased. The different treatment
means are given in Figure 3. Concerning the effects of coating, T3
showed the maximum colour retention (7.66), which is
significantly higher than the colour in other treatments, whereas
To (5.66) showed the least colour retention. T2 (7.0) had more
colour retention than the control but less than T1 (7.33).

Total soluble solids

There was a gradual change in the total soluble solids of stored
guava fruits. The effect of different edible coatings on the TSS of
the guava fruits was found to be statistically significant (Fig. 4).
To had the most change in TSS content from day 0 (8.22 °Brix) to
15 (9.60 °Brix), and T3 showed the least TSS content. At the end
of the experiment, T3 (9.19 °Brix) showed less browning index
than T2 (9.27 °Brix), followed by T1 (9.38 °Brix).

Fruit hand firmness

The texture of guava fruits at their initial stage, i.e. on day 0, was
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Figure 4. Effect of almond gum combined with Albizia leaf
extract on total soluble solids of stored guava fruits.
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Figure 5: Effect of almond gum combined with Albizia leaf
extract on fruit hand firmness of stored guava fruits.

firm and hard. The effect of different edible coatings on guava
fruit firmness was found to be statistically significant (Fig. 5).
With the passage of days, guava fruit firmness significantly
decreased in each treatment. However, in the control treatment,
significant change and loss of firmness of guava fruits were
observed. However, with the application of almond gum and
Albizia leaf extract, the firmness of guava fruits increased.
Concerning the effects of coating, T3 had the maximum firmness
(7.66), which was significantly higher than firmness in other
treatments, i.e,, Tz (7.0) and T1 (7.34). The minimum firmness
was recorded in T1 (5.75).

Titratable acidity

The effect of different edible coatings on the titratable acidity of
guava fruit was statistically significant (Fig. 6). The TA of guava
fruits decreased day by day during storage. However, the
decrease in TA content was sharp in the control treatment,
whereas the influence of almond gum and Albizia leaf extract led
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Figure 6. Effect of almond gum combined with Albizia leaf
extract on titratable acidity of stored guava fruits.
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Figure 7: Effect of almond gum combined with Albizia leaf
extract on vitamin C of stored guava fruits.

to a significant retention of TA loss. T3 showed the least change
in TA content, i.e. 0.820 on day 0 to 0.586 on day 15; therefore,
T3 had the maximum TA at the end of the experiment (Table 3.4).
However, T1 (0.497) and T2 (0.486) showed statistically similar
TA content, which was higher than that of T1 (0.321).

Vitamin C

The effect of different edible coatings on the vitamin C content of
guava fruits was found to be statistically significant. Irrespective
of treatment, vitamin C decreased in all fruits over time during
storage (Fig. 7). However, the decrease in vitamin C was higher
in non-coated guava fruits, particularly after day 5. Therefore,
the lowest vitamin C value was observed in the non-coated
control. Concerning the effects of coating, T3 had the maximum
vitamin C (115.49 mg 100 g'1), which was significantly higher as
compared to vitamin C in Tz (73.69 mg 100 g1), T1 (98.09 mg
100 g1) and control To (54.92 mg 100 g-1). So, non-coated fruits
had the maximum decline in vitamin C content.
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Figure 8: Effect of almond gum combined with Albizia leaf
extract on starch content of stored guava fruits.

Starch content

The impact of different edible coatings on the starch content of
stored guava fruit was statistically significant. Irrespective of
treatment, starch content decreased in all fruits over time during
storage (Fig. 8). However, the decrease in starch content was
higher in non-coated guava fruits, particularly after day 5.
Therefore, the lowest starch content was observed in the non-
coated control. Concerning the effects of coating, T3 had the
maximum starch (3.83), which was significantly higher as
compared to vitamin C in T2 (1.80), T1 (2.50), and control To
(1.07). Consequently, non-coated fruits had the maximum
decline in starch content.

Membrane leakage

The effect of different edible coatings on membrane leakage was
found to be statistically significant. With the passage of days,
membrane leakage significantly increased in each treatment
(Fig. 9). In control, after 5 days, there was a significant change in
membrane leakage compared to the rest of the treatments.
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Figure 9: Effect of almond gum combined with Albizia leaf
extract on membrane leakage of stored guava fruits.

However, in the case of applied concentration of almond gum
and Albizia leaf extract, the membrane leakage of fruit tissues
decreased. Concerning the effects of coating, T3 showed the
minimum membrane leakage (38.69%), which was significantly
lower than other treatments, whereas To (68.29%) showed the
maximum membrane leakage. T2 (55.9%) had less leakage than
the control but more than T (50.2%).

DISCUSSION

Edible coatings based on biopolymers or natural extracts
generally form a protective barrier around the surface of fruit
(Salehi, 2020). This reduces moisture loss, hence maintaining
the fresh weight of the produce. Similar findings were observed
in this study, whereby gum-coated fruits had less weight loss.
Further, coating the commodities also slows down the
respiration rate and inhibits the growth of microorganisms
(Priya et al, 2023). As a result, applying an edible coating
preserves the physical and sensory attributes of the coated
fruits. It provides an alternative to synthetic preservatives,
which otherwise are hazardous to humans and the environment
alike (Perez-Vazquez et al., 2023).

Coating the harvested guava fruits with almond gum reduced the
rate of ripening, as indicated by the decrease in colour, firmness,
and biochemical compounds. Almond gum is a hydrocolloid gum
obtained from almond trees. Almond gum has been shown to
possess excellent film-forming abilities, providing a natural
protective layer with minimal impact on taste and texture
(Rasool et al., 2023). The film-forming ability of almond gum
prevents the easy exchange of 02 and CO2 between the fruit and
the ambient atmosphere. This reduces respiration rate and
cellular metabolic activities, hence delaying the ripening process
of guava fruits. The almond-based coating has been shown to
retain moisture and prevent excessive water loss, essential in
maintaining the freshness and marketability of fruits (Amiri et
al,, 2021; Naz et al, 2023). Similarly, guava fruits coated with
Albizia leaf extract showed a positive indication of increasing
guava storage life. Albizia leaf extract has antimicrobial,
antioxidant, and anti-inflammatory properties owing to
containing alkaloids, terpenes, phenols, saponins, flavonoids and
phytosterols (Balkrishna et al, 2022; Maryam et al, 2023).
These bioactive compounds help inhibit microbial growth and
oxidative reactions, both of which are major contributors to the
deterioration of fruit quality during storage (Islam et al., 2020).
In this study, adding Albizia leaf extract to an almond-based
coating decreased membrane leakage and increased the
accumulation of antioxidants (vitamin C), increasing the cellular
integrity of this treatment. Therefore, combining almond gum
with Albizia leaf extract showed a synergetic effect that led to the
maximum postharvest quality of guava fruits.

CONCLUSION

This study evaluated the impact of almond gum combined with
Albizia lebbeck leaf extract on the storage life of guava. Among
the treatments, the combined application of almond gum and
Albizia leaf extract was the most effective in enhancing the fruit's
postharvest life, as compared to the application of almond gum
or leaf extract alone. Therefore, future research should focus on
optimising coating concentration, application methods, and
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cost-effectiveness for commercial-scale implementation.
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