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Abstract. Cherry tomato (Solanum lycopersicum var. cerasiforme) is a popular and
economically important fruit due to its nutritional value. However, cherry tomato is
susceptible to environmental stress, which affects fruit quality. Preharvest bagging is
an effective technique used to protect fruit from external factors such as pest infesta-
tion and adverse weather conditions, including strong winds and hail damage. How-
ever, it has the disadvantage of shortening fruit shelf life due to accelerated maturity.
This study aimed to assess the effect of Aloe vera gel (AVG) coating on the postharv-
est quality of ‘Romanita’ and ‘Tinker’ cherry tomato fruit subjected to preharvest
bagging during 18 days of shelf life at ambient conditions. Cherry tomato fruit clus-
ters per cultivar were bagged using a transparent plastic with 20-mm density, har-
vested at the green maturity stage and thereafter coated with AVG coating (15%,
30%, and 45%). Uncoated fruit were used as control. The coated (AVG 15%, 30%,
and 45%) fruit exhibited high firmness, titratable acidity (TA), total chlorophyll con-
tent (TCC), total phenolic content (TPC), and total antioxidant activity (TAA), and
low total soluble solids (TSS) and lycopene content. Furthermore, the coatings re-
duced weight loss, and delayed color changes during shelf life compared with the con-
trol. Our findings indicated that AVG 45% coating was the most effective and
significantly enhanced the overall quality of fruit compared with AVG 15% and 30%
and control. Therefore, AVG coating can be applied to improve postharvest quality
and extend shelf life of cherry tomato subjected to preharvest bagging.

Cherry tomato (Solanum lycopersicum var.
cerasiforme) fruit is consumed worldwide, and
its demand has been increasing due to high nu-
trient content such as antioxidant compounds,
including lycopene, minerals, and vitamins
(Buthelezi et al. 2023; Mustapha et al. 2020).
During its production, cherry tomato is affected
by a variety of factors such as abiotic stresses
including extreme temperatures and biotic
stresses such as pests and disease infesta-
tion (Buthelezi et al. 2021; Zhang et al.
2022). These could reduce the commercial
value of cherry tomato thereby causing sig-
nificant yield and economic losses.

To reduce the detrimental effects of pest
and disease infestation and limit the use of

pesticides, preharvest bagging is an alterna-
tive technique during production (Buthelezi
et al. 2021). During preharvest bagging, fruit
clusters are covered with bags to protect
them from harsh environmental conditions,
pest attacks, and pesticide residues (Sharma
and Sanikommu 2018). This technique modi-
fies the microenvironment around the fruit
during its critical stages of growth; hence, ac-
celerating maturity and improving the physi-
cal and chemical quality of the fruit (Santosh
et al. 2017). A study by Sharma et al. (2020)
showed that preharvest bagging of ‘Allaha-
bad Safeda’ guava (Psidium guajava L.) us-
ing PP non-woven bags, effectively improved
fruit quality, including fruit size and color.
Although this method helps improve fruit
quality, it has the disadvantage of shortening
the shelf life after harvest due to accelerated
fruit maturity.

Various postharvest treatments, including
controlled atmosphere (CA) and modified at-
mosphere packaging (MAP) have been used
to minimize the negative effect of both

abiotic and biotic stress and preserve the post-
harvest quality of horticultural produce
(Ncama et al. 2018). Although CA and MAP
technologies are considered highly effective
with successful and extensive applications,
they can be costly (Oduro 2021). In addition,
CA technologies may have an impact on the
volatile content of the room atmosphere, which
as a result could affect ripe fruit’s volatile pro-
duction (Haines 2021). As opposed to the use
of synthetic packaging, which takes years to
decompose thus posing a negative effect on the
environment and human health, edible coatings
can be used as an alternative method for pre-
serving the postharvest quality of fresh produce
(Hassan et al. 2018; Seun et al. 2022). Edible
coatings are thin layers of edible material ap-
plied on the fruit surface that form a barrier
to oxygen and microbes (Raghav et al. 2016;
Yadav et al. 2022). Various plant-based materi-
als are used as edible coatings, including poly-
saccharides such as chitosan and gum arabic,
and plant materials such as moringa leaf ex-
tracts and cassava starch, as well as AVG
(Ncama et al. 2018).

Aloe vera, a succulent plant renowned for
its numerous health benefits, has gained at-
tention for its potential role in enhancing the
shelf life of fruits and vegetables (Saleem
et al. 2022). Its gel contains bioactive com-
pounds such as polysaccharides, vitamins,
and antioxidants that possess antimicrobial,
antioxidant, and anti-inflammatory properties
(Kator et al. 2018). These qualities make
AVG a promising option for extending the
shelf life of cherry tomato. Several studies
have demonstrated that AVG has the poten-
tial to enhance physical and chemical quality
of fruit such as litchi (Litchi chinensis Sonn.),
mango (Mangifera indica), and persimmon
(Diospyros kaki) fruit (Islam et al. 2017; Pur-
bey and Kumar 2015; Saleem et al. 2022).
However, little is known about the impact of
AVG coating on postharvest quality of cherry
tomato fruit subjected to preharvest bagging;
hence, the current study investigated the ef-
fect of AVG on postharvest quality of cherry
tomato subjected to preharvest bagging.

Materials and Methods

Field experiment. Two cultivars of cherry
tomato seedlings namely, ‘Romanita’ and
‘Tinker’ were obtained from ZZ2 commercial
farm in Mooketsi, Limpopo, South Africa
(lat. 23�36011.500S, long. 30�06018.100E) and
used to conduct the experiment at the Uni-
versity of Limpopo, Aquaculture Research
Unit, South Africa (lat. 23�5301000S, long.
29�4401500E) on a microplot during the spring
season, Sep–Nov 2022. An area of 38 m2 was
prepared using a hand hoe and then covered
with a black plastic to suppress weed growth.
A total of 150 seedlings per cultivar were
transplanted into 30-cm black polyethylene
plastic bags that contained superphosphate fer-
tilizer (5 g) and steam-pasteurized sandy loam
soil (300 �C for 45 min). The plants were wa-
tered daily with 3 L of tap water and a weekly
500-mL fertilizer containing 50 g of monoam-
monium phosphate, potassium nitrate (KNO3),
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and calcium nitrate (CaNO3) per 25 L of water,
was applied to the plants (Buthelezi et al.
2023). Whitefly (Trialeurodes vaporariorum)
and bollworm (Pectinophora gossypiella) pests
were controlled by the application of cyper-
methrin (15 mL per 16 L of water) and protek
complete (5 mL per 5 L of water), respectively
at 14-d interval. Fruit per plant per cultivar
were bagged with a transparent plastic of
20-mm density, 25.8-cm length, and 15.3-cm
width, 16 d after fruit set (Buthelezi et al.
2023).

Coating preparation. The coating was pre-
pared as per the method of Saleem et al.
(2022) with slight modifications. Mature leaves
of the cape aloe plant (Aloe vera) were har-
vested, washed with distilled water, and then
dipped in 0.1% sodium hypochlorite (NaClO)
for 3 min. Thereafter, the leaves were wiped
dry with a mutton cloth. The leaves’ external
cortex was peeled off with a stainless-steel
knife to extract the colorless hydro parenchyma
gel matrix. The gel was then homogenized us-
ing a blender and filtered through a sterile mus-
lin cloth to eliminate fibers. Citric acid was
used to adjust the gel’s pH to 3.75. Thereafter,
the gel was pasteurized at 65 �C for 30 min
and cooled at room temperature for 1 h. Dis-
tilled water was used to dilute the gel at a 1:1
(v/v) ratio. Glycerol (1%) was added as a plas-
ticizer. Glass bottles were used to store the
AVG solution at 4 �C. To acquire the desired
different concentrations (15%, 30%, and 45%),
the stored gel was diluted with distilled water
(v/v).

Experimental design and treatments. The
experiment was carried out in a completely
randomized design, and the different concen-
trations of AVG at 15%, 30%, and 45% were
used as three distinct treatments and uncoated
fruit represented control.

Sampling procedure. At green maturity
stage, fruit clusters from each cultivar with
no visible blemishes were harvested, packed
in boxes, and transferred to the Postharvest
Laboratory at the University of Limpopo for
sorting and coating. Fruit were coated by dip-
ping in the different coating concentrations
for 3 min. Uncoated fruit were used as con-
trol. The fruit were then stored at ambient
temperature (21 ± 1 �C and 60.0% ± 5% rela-
tive humidity) for a total of 18 d and sampled
at 6-d intervals for physical and chemical
quality.

Fruit color. The skin color of the fruit was
measured using a handheld chromameter (CR-
400; Konica Minolta, Sensing Incorporation,
Tokyo, Japan). Before taking color measure-
ments, a standard white tile was used to cali-
brate the chromameter. The assessed color
values included L* (lightness), a* (green-red),
and b* (blue-yellow). The total color differ-
ence was calculated using Eq. [1] as follows:

DE5 ðDL21Da21Db2Þ12; [1]

where DL 5 L*standard� L*sample, Da 5
a*standard�a*sample, Db5 b*standard � b*sample
(Mafotja 2022).

Weight loss. In this study, fruit weight
loss was measured using a weighing balance

(HCB 1002; Adam Equipment, Shanghai,
China) at harvest and at 6-d intervals during
the shelf life. The percentage of fruit weight
loss was calculated as the difference between
initial weight and final weight to the initial
weight of fruit using Eq. [2] as follows:

Weight loss %ð Þ 5
Wi � Wf

Wi
� 100, [2]

where Wi is the initial weight of cherry to-
mato fruit (day 0) and Wf is the final weight
on days of observation (6-interval) as previ-
ously assessed by Saleem et al. (2021).

Firmness. Fruit firmness was assessed us-
ing a penetrometer (FT 40; Wagner Instru-
ments, Greenwich, CT, USA) on three sides
of the fruit surface and the average was taken
and the results were expressed as newtons
(N) (Zhang et al. 2019).

Total soluble solids. The TSS was deter-
mined using a digital refractometer (PAL-1;
ATAGO, Tokyo, Japan) and results were ex-
pressed as Brix % (Gan et al. 2022).

Titratable acidity. The TA was determined
following a method previously described by
AOAC (2000), with slight modification. A
2-mL amount of tomato juice was diluted
with distilled water to create a total volume
of 5 mL. The solution was titrated with 0.1 M
NaOH using 1% phenolphthalein as an indi-
cator. The results were presented as citric
acid percentage and calculated using Eq. [3]
as follows:

TA %ð Þ5 V1� 0:1 � 0:064
V2

� 100,

[3]

where 0.1 is the NaOH (N) normality, 0.064
is the equivalent weight of citric acid, V1 is
the volume of required NaOH (mL) and V2 is
the volume of sample (2 mL).

Total chlorophyll content. The TCC was
carried out according to the method described
by Francesca et al. (2020), with some modifi-
cations. Briefly, 0.25 g of tomato sample was
extracted with 24 mL of acetone:hexane
(40:60 v/v). The mixture was then centri-
fuged (Mistral 1000; MSE, Leicestershire,
UK) at 15,000 rpm for 5 min. Afterward, the
supernatants were collected and stored at
�20 �C until analysis. The absorbance was
measured using a spectrophotometer (Jenway
7305; Bibby Scientific Ltd., Staffordshire,
United Kingdom) at 663 and 645 nm for
chlorophylls a and b, respectively. Results
were converted into mg/100 g fresh weight
(FW) and calculated according to Migliori
et al. (2017) using Eqs. [4], [5], and [6] as
follows:

Chlorophyll a 5 11:75A663–2:350A645 [4]

Chlorophyll b 5 18:61A645–3:960A663 [5]

Total chlorophyll content5Chla1Chlb [6]

Lycopene content. Lycopene content was
determined based on a method previously de-
scribed by Nkolisa et al. (2019) with slight
modification. Briefly, 0.5 g of tomato fruit
sample was weighed and placed inside test

tubes. Thereafter, 5 mL of 80% ethanol, 5 mL
of acetone (containing 0.05% w/v of butylated
hydroxytoluene), and 10 mL of hexane were
added to the sample. The test tubes were cov-
ered with aluminum foil to protect from light
exposure and were kept in a cooler on ice
throughout extraction. Afterward, the mixture
was shaken with a shaker (D 3006, GFL &
Co., Deutschland, Germany) for 15 min. Then,
3 mL of distilled water was added and the so-
lution was shaken for an additional 5 min. The
solution was left at room temperature for
5 min to allow separation of hexane phases.
The absorbance of the samples was measured
at 503 nm using a ultraviolet-Vis Spectropho-
tometer (Jenway 7305, Bibby Scientific Ltd.).
Lycopene was expressed as mg/kg FW and
calculated using Eq. [7] as follows:

Lycopene content 5Absð503Þ � 137:4 [7]

where Abs(503) is absorbance of sample at
503 nm and 137.4 5 the constant coefficient
of lycopene.

Total phenolic content. The TPC was de-
termined using the Folin-Ciocalteu reagent
method (Singleton et al. 1999), with some
modifications. A 2.5 g of frozen tissue was ho-
mogenized with 5 mL of 80% methanol using
mortar and pestle. It was then centrifuged
(Mistral 1000, MSE) at 4 �C at 10,000 rpm for
15 min. A 0.2-mL supernatant was then col-
lected. Thereafter, 0.5 mL of Folin-Ciocalteu
was added to the supernatant, and it was left
for 5 min at room temperature. Then, 1.5 mL
of 5% Na2CO3 solution was added. After
30-min incubation at room temperature, the
absorbance was measured at 765 nm using a
ultraviolet-Vis spectrophotometer (Jenway
7305, Bibby Scientific Ltd.). The total pheno-
lic content was expressed as gallic acid equiv-
alent based on the gallic acid content from the
standard curve.

Total antioxidant activity. The TAA was
measured by determining the free radical scav-
enging effect of 1,1-diphenyl-2-picrylhydrazyl
(DPPH) radical as previously described by
Odriozola-Serrano et al. (2008), with slight
modifications. Fruit samples were homoge-
nized in 60% (v/v) methanol and centrifuged
(Mistral 1000, MSE) at 6000 gn for 10 min.
Afterward, 0.2 mL of the fruit extract was
mixed with 2.8 mL of DPPH. The solution
was then vigorously shaken using a shaker (D
3006, GFL & Co.) and kept in darkness, at
room temperature for 30 min. The absorption
was measured at 515 nm using a ultraviolet-
Vis spectrophotometer (Jenway 7305, Bibby
Scientific Ltd.). The results were expressed as
DPPH radical inhibition percentage (DPPH %)
using Eq. [8] as follows:

DPPH %ð Þ5 1 –
Abs515 sample
Abs515 blank

� �� �
� 100

[8]

Statistical analysis. The collected data
were subjected to analysis of variance using
GenstatV

R

Version 18th (VSN International,
Hemel Hempstead, UK). Duncan’s multiple
range test was used to compare the means at
5% (P < 0.05) level of significance.
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Results

Fruit color. Table 1 shows that AVG
coating significantly affected (P < 0.05) fruit
color of ‘Romanita’ and ‘Tinker’ cherry to-
mato during shelf life. ‘Romanita’ and ‘Tin-
ker’ cherry tomato fruit coated with the
AVG45% had higher L* values (55.01 and
54.09) followed by AVG30% (53.22 and
51.55) and then AVG15% (52.91 and 51.51)
at the end of shelf life compared with un-
coated fruit (51.13 and 50.80), respectively.
From Table 1, it can be observed that AVG
coating significantly (P < 0.001) delayed the
increase in a* values of ‘Romanita’ during
shelf life compared with uncoated fruit. Fruit
coated with the AVG45% and 30% had sig-
nificantly (P < 0.001) lower a* values (9.15
and 8.83 and 11.34 and 10.69) at the end of
shelf life compared with AVG15% (15.23
and 10.68) and control fruit (19.85 and 14.06).
This is further supported by the total color dif-
ference (DE*) in both ‘Romanita’ and ‘Tinker’
cherry tomato coated with AVG, which was
significantly (P < 0.001) delayed during shelf
life compared with control (Table 1).

Weight loss. During shelf life, the weight
loss was significantly (P < 0.001) reduced in
coated cherry tomato fruit of both cultivars
compared with uncoated fruit (Table 2).
‘Romanita’ and ‘Tinker’ fruit coated with the
AVG45% had lower weight loss (7.58 and
6.30%) compared with fruit coated with the
AVG30% (8.06% and 6.43%), AVG15%
(8.12% and 6.88%) and uncoated fruit (8.50%
and 7.31%), respectively, at the end of shelf
life.

Firmness. Table 2 shows that AVG coat-
ing significantly (P < 0.001) improved the
firmness of ‘Romanita’ and ‘Tinker’ cherry
tomato fruit during shelf life. ‘Romanita’ and
‘Tinker’ cherry tomato coated with the
AVG45% had significantly (P < 0.001) firmer
fruit (50.25 N and 52.10 N) and at the end of
shelf life days followed by AVG30% (48.29 N
and 48.18 N) and AVG15% (47.52 N and
46.87 N) compared with uncoated fruit
(41.20 N and 40.66 N), respectively.

Titratable acidity. Coating with AVG did
not affect (P > 0.050) the TA of both culti-
vars during shelf life (Table 2). However, the
TA of the coated cherry tomato fruit was
slightly higher than the control. ‘Romanita’
and ‘Tinker’ fruit coated with the AVG45%
had higher TA (1.35 and 1.78%) compared
with fruit coated with the AVG30% (1.56%
and 1.49%), AVG15% (1.17% and 1.42%),
and uncoated fruit (1.14% and 1.39%) at the
end of shelf life, respectively.

Total soluble solids. In our study the AVG
coating significantly (P < 0.001) slowed
down the increase in TSS in both cultivars
during shelf life (Table 2). In addition,
‘Romanita’ and ‘Tinker’ fruit coated with the
AVG45% had higher TSS (7.47 and 6.3%)
compared with AVG30% (7.39% and 6.39%),
AVG15% (7.69% and 7.42%) and control
(7.80% and 7.87%), respectively, at the end of
shelf life.

Total chlorophyll content. The TCC of
cherry tomato fruit decreased with increasing T
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shelf life days (Table 3). The coating signifi-
cantly (P < 0.001) maintained the TCC of
‘Romanita’ and ‘Tinker’ cherry tomato fruit
during shelf life (Table 3). ‘Romanita’ and
‘Tinker’ and cherry tomato coated with
AVG45% gel had slightly higher TCC (1.42
and 1.05 mg·g�1 FW) followed by fruit coated
with AVG30% (1.37 and 0.70 mg·g�1 FW)
and AVG15% (0.45 and 0.68 mg·g�1 FW)
compared with control fruit (0.32 and
0.50 mg·g�1 FW), respectively.

Lycopene content. The lycopene content
significantly (P < 0.001) increased during
shelf life of 18 d (Table 3). ‘Romanita’ and
‘Tinker’ and cherry tomato fruit coated with
AVG45% had significantly (P <0.001) lower
lycopene values of 42.01 and 33.09 mg/100 g
FW, followed by fruit coated with the AVG30%
(46.36 and 28.79 mg/100 g FW) and AVG15%
(54.00 and 35.68 mg/100 g FW) at the end of
shelf life compared with control fruit (67.47 and
37.83 mg/100 g FW), respectively.

Total phenolic content. The TPC slowly
(P < 0.001) increased in the coated cherry to-
mato fruit compared with the uncoated during
shelf life (Table 3). ‘Romanita’ and ‘Tinker’
cherry tomato fruit coated with 45% AVG
showed minor (P < 0.001) increase of phe-
nols (0.30 to 0.40 and 0.21 to 0.31 mg GAE/
100 g FW) followed by AVG30% (0.30 to
0.33 and 0.21 to 0.35 mg GAE/100 g FW)
and AVG15% (0.30 to 0.44 and 0.21 to
0.35 mg GAE/100 g FW) during shelf life
compared with control fruit (0.30 to 0.52
and 0.211 to 0.36 mg GAE/100 g FW),
respectively.

Total antioxidant activity. Coating signifi-
cantly (P < 0.001) maintained the TAA of
‘Romanita’ and ‘Tinker’ cherry tomato during
shelf life (Table 3). ‘Romanita’ and ‘Tinker’
cherry tomato coated with AVG30% (76.45%
and 90.79%) and AVG45% (70.24% and
93.38%) had higher TAA followed by fruit
coated with the AVG15% (59.11% and
87.01%) at the end of shelf life compared with
control (59.79% and 69.12%), respectively.

Discussion

Exocarp color is an important quality pa-
rameter of tomato and is normally the first at-
tribute that potential customers notice,
making it a valuable quality trait for market-
ing purposes (Roy and Karmakar 2019; Per-
alta-Ruiz et al. 2020). Fruit coated with
AVG displayed an overall delay in the pro-
gression of color coordinates (Tables 1 and
4). This could be attributed to the presence
of a thicker layer around the fruit, formed by
the coating, which caused an increase in CO2

and inhibited ethylene production, thus slow-
ing the ripening process of the fruit (Bhan
et al. 2022). The slow decline in L* values
could be due to the delayed darkening of the
red color in cherry tomato (Buthelezi et al.
2023). The coating may have also reduced
the chlorophyll degradation and carotenoid
synthesis in fruit and thus delayed ripening
and the change of color from green to red
(Jati et al. 2022). This is further supported by
the total color difference (DE*) (Table 1) inT
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both ‘Romanita’ and ‘Tinker’ cherry tomato
coated with AVG, which was delayed during
shelf life, indicating a slow ripening rate
compared with uncoated fruit. Our findings
are similar to Firdous et al. (2020) who indi-
cated that tomato fruit coated with 80%
AVG displayed the least amount of color
changes when compared with the control
fruit during storage of 30 d at 10 �C. Also,
Jati et al. (2022) reported a slower color
change in tomatoes that were coated with
AVG compared with the control during 12 d
of storage at room temperature.

Fruits and vegetables have high water
content at harvest that declines during storage
and ripening (Fagundes et al. 2015; Moeng
2019). The reduced weight loss in the coated
fruit could be due to the coating limiting the
movement of moisture and O2, hence lower-
ing the respiration and transpiration rate of
the fruit (Ates et al. 2022). A study by
Mart�ınez-Romero et al. (2013) showed that
coating pomegranate (Punica granatum) with
AVG was effective in minimizing water loss
from products such as fruits during storage
compared with control. Our findings are
consistent with those of Alhassan and Ndo-
makaah (2024) who discovered that AVG
reduced the weight loss of banana (Musa
spp) fruit during 10 d of storage at 10 �C.

Fruit firmness is affected by the ratio of
pericarp to locular tissue and the skin (Chan-
dran et al. 2021). In our study, the firmness
preservation of the coated cherry tomato
could be due to that the coating reduced the
respiration rate of the fruit, thereby slowing
the metabolic activity and ripening process
(Nicolau-Lape~na et al. 2021). Also, the re-
duced firmness loss in coated fruit may be at-
tributed to the low weight loss. Table 2
shows that coated fruit had reduced weight
loss compared with uncoated fruit. In accor-
dance with our findings, Masoom (2024)
declared that guava fruit coated with AVG
maintained their firmness during storage of 15 d
at 23 �C. Furthermore, Bill et al. (2014) reported
that AVG coatings combined with thyme oil
helped retain the texture of avocado (Persea
americana) fruit during 5 d of storage at 20 �C.

According to Aboagye-Nuamah et al. (2018),
a decrease in acidity leads to a reduction in
sourness and an improvement in the sweet-
ness of the tomato juice. The acidity of cherry
tomato imparts the sour taste of the fruit and
decreases with ripening (Yadav et al. 2022).
In our study, the AVG-coated fruit had high
TA, which could be attributed to the effective-
ness of the coating in reducing respiration rate
and the degradation of organic acids during
shelf life (Li et al. 2017). The low utilization
of citric acid as respiration substrates leads to
reduced ripening and an extended shelf life of
fresh produce (Shehata et al. 2021). This can
be supported by the findings of our study,
which showed that coated fruit had low a*
(Table 1) values, which indicated fast ripening
during shelf life compared with control.

It has been documented that starch degrades
during postharvest storage, and is converted
into fructose, glucose, and galactose (Zuccarelli
et al. 2021). The slower degradation of starchT

ab
le

3.
E
ff
ec
t
of

A
lo
e
ve
ra

ge
l
(A

V
G
)
co
at
in
g
on

th
e
to
ta
l
ch
lo
ro
ph

yl
l
co
nt
en
t
(T
C
C
),
ly
co
pe
ne

co
nt
en
t
(L
C
),
to
ta
l
ph

en
ol
ic

co
nt
en
t
(T
P
C
),
an
d
to
ta
l
an
ti
ox

id
an
t
ac
ti
vi
ty

(T
A
A
)
du

ri
ng

18
d
of

sh
el
f
li
fe

at
21

� C
.

T
C
C

L
C

T
P
C

T
A
A

T
re
at
m
en
t

S
he
lf
li
fe

‘R
om

an
it
a’

‘T
in
ke
r’

‘R
om

an
it
a’

‘T
in
ke
r’

‘R
om

an
it
a’

‘T
in
ke
r’

‘R
om

an
it
a’

‘T
in
ke
r’

C
on

tr
ol

0
4.
85

±
0.
02

g
3.
45

±
0.
27

d
7.
21

±
1.
54

a
5.
49

±
1.
31

a
0.
30

±
0.
01

cd
0.
21

±
0.
04

ab
49

.2
6
±
0.
19

a
65

.5
6
±
0.
42

bc
d

6
2.
63

±
0.
10

ef
2.
84

±
0.
22

bc
d

23
.5
0
±
2.
49

ab
8.
99

±
2.
74

a
0.
31

±
0.
04

cd
0.
22

±
0.
02

ab
56

.1
0
±
0.
27

ab
76

.2
5
±
0.
91

ef
12

1.
51

±
0.
06

bc
de

0.
69

±
0.
18

a
67

.4
8
±
1.
3
de
fg

19
.0
0
±
5.
44

ab
0.
39

±
0.
05

ef
0.
25

±
0.
01

b
79

.8
9
±
0.
07

e
80

.8
8
±
3.
55

f
18

0.
05

±
0.
15

a
0.
50

±
0.
26

a
85

.8
5
±
5.
44

g
37

.8
3
±
12

.3
3
ab
c

0.
52

±
0.
02

g
0.
36

±
0.
04

c
59

.7
9
±
1.
34

ab
cd

44
.1
3
±
3.
80

a
A
V
G
15

%
0

4.
85

±
0.
02

g
3.
47

±
0.
04

d
7.
21

±
1.
60

a
5.
49

±
1.
31

a
0.
30

±
0.
01

cd
0.
21

±
0.
00

ab
49

.2
6
±
0.
19

a
65

.5
6
±
0.
42

bc
d

6
2.
83

±
0.
06

f
3.
66

±
0.
27

d
15

.9
3
±
1.
22

a
1.
52

±
0.
03

a
0.
29

±
0.
01

bc
0.
21

±
0.
02

ab
75

.6
4
±
0.
23

cd
e

71
.8
3
±
3.
10

cd
ef

12
2.
19

±
0.
01

cd
ef

1.
23

±
0.
22

a
52

.3
3
±
1.
31

cd
e

12
.0
8
±
6.
82

ab
0.
35

±
0.
01

de
0.
23

±
0.
00

ab
73

.4
9
±
0.
18

bc
de

77
.0
2
±
2.
47

f
18

0.
45

±
1.
33

ab
0.
68

±
0.
26

a
78

.3
3
±
6.
82

fg
35

.6
8
±
12

.4
0
ab
c

0.
44

±
0.
04

f
0.
35

±
0.
03

c
59

.1
1
±
0.
23

ab
c

63
.0
2
±
0.
08

bc
d

A
V
G
30

%
0

4.
85

±
0.
02

g
3.
47

±
0.
27

d
7.
21

±
2.
36

a
5.
49

±
1.
31

a
0.
30

±
0.
01

bc
d

0.
21

±
0.
01

ab
49

.2
6
±
0.
19

a
65

.5
6
±
0.
42

bc
d

6
3.
10

±
0.
11

f
3.
32

±
0.
14

bd
14

.8
4
±
2.
37

a
3.
43

±
0.
47

a
0.
24

±
0.
02

a
0.
22

±
0.
02

ab
60

.4
1
±
0.
25

ab
cd

59
.1
4
±
0.
70

b
12

2.
53

±
0.
06

de
f

2.
27

±
0.

20
b

43
.0
2
±
1.
31

bc
13

.0
2
±
2.
97

ab
0.
32

±
0.
04

cd
0.
22

±
0.
03

ab
77

.6
3
±
0.
14

de
66

.6
4
±
0.
70

bc
de

18
1.
37

±
0.
07

ab
c

0.
71

±
0.
25

a
73

.2
5
±
2.
97

ef
g

28
.7
9
±
4.
12

ab
0.
33

±
0.
01

cd
0.
35

±
0.
02

c
76

.4
5±

0.
22

cd
e

73
.3
8
±
2.
76

de
f

A
V
G
45

%
0

4.
85

±
0.
02

g
3.
47

±
0.
27

d
7.
21

±
1.
49

a
5.
49

±
1.
31

a
0.
30

±
0.
01

bc
d

0.
21

±
0.
02

ab
49

.2
6±

0.
19

a
65

.5
6
±
0.
42

bc
d

6
3.
23

±
0.
07

f
3.
60

±
0.
18

d
10

.5
9
±
1.
38

a
5.
21

±
0.
42

a
0.
25

±
0.
01

ab
0.
19

±
0.
04

a
70

.4
4
±
0.
29

bc
de

62
.4
9
±
00

.4
3
bc

12
2.
15

±
0.
13

cd
ef

2.
28

±
0.
19

bc
48

.6
7
±
0.
42

cd
6.
41

±
1.
74

a
0.
34

±
0.
03

cd
0.
20

±
0.
03

ab
77

.1
7
±
1.
18

de
78

.9
2
±
0.
43

f
18

1.
42

±
0.
10

ab
cd

1.
05

±
0.
26

a
60

.4
8
±
1.
77

cd
ef

29
.7
6
±
13

.7
7
ab

0.
40

±
0.
02

f
0.
31

±
0.
05

c
70

.2
4
±
0.
08

bc
de

70
.7
9
±
2.
37

cd
ef

T
P
5

0.
05

7
T
P
5

0.
03

1
T
P
5

0.
04

9
T
P
5

0.
66

4
T
P
<

0.
00

1
T
P
5

0.
10

0
T
P
5

0.
48

7
T
P
5

0.
33

7
S
P
<

0.
00

1
S
P
<

0.
00

1
S
P
<

0.
00

1
S
P
<

0.
00

1
S
P
<

0.
00

1
S
P
<

0.
00

1
S
P
<

0.
00

1
S
P
<

0.
00

1
S
*T

P
5

0.
76

5
S
*T

P
5

0.
30

6
S
*T

P
5

0.
75

8
S
*T

P
5

0.
99

9
S
*T

P
5

0.
00

1
S
*T

P
5

0.
93

5
S
*T

P
5

0.
16

7
S
*T

P
<

0.
00

1
L
S
D

5
0.
50

41
L
S
D

5
0.
44

73
L
S
D

5
12

.0
5

L
S
D

5
43

.0
4

L
S
D

5
15

.4
0

L
S
D

5
8.
85

5
L
S
D

5
15

.4
0

L
S
D

5
8.
85

5

V
al
ue
s
ar
e
th
e
m
ea
n
±
st
an
da
rd

er
ro
r.
M
ea
ns

w
it
hi
n
a
co
lu
m
n
of

th
e
sa
m
e
pa
ra
m
et
er

w
it
h
di
ff
er
en
t
le
tt
er
s
ar
e
si
gn

ifi
ca
nt
ly

di
ff
er
en
t
(P

<
0.
00

1)
.
L
S
D

5
le
as
t
si
gn

ifi
ca
nt

di
ff
er
en
ce
;
S
5

sh
el
f
li
fe

da
ys
;
T
5

tr
ea
t-

m
en
ts
;
S
*T

5
sh
el
f
li
fe

da
ys

an
d
tr
ea
tm

en
ts
.

HORTSCIENCE VOL. 60(6) JUNE 2025 963

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-15 via O
pen Access. This is an open access article distributed under the C

C
 BY-N

C
license (https://creativecom

m
ons.org/licenses/by-nc/4.0/). https://creativecom

m
ons.org/licenses/by-nc/4.0/



in the cherry tomato fruit coated with AVG
could be due to the CA around the fruit sur-
face, which minimized the respiratory me-
tabolism rate (Tadesse et al. 2015). The
slow metabolism rate reduced the starch hy-
drolysis, leading to lower TSS values in
coated fruit (Hazrati et al. 2017). Further-
more, the coated cherry tomato had low
TSS (Table 2) and high TA (Table 2) dur-
ing shelf life compared with uncoated fruit,
implying a relatively slower ripening rate

(Zhou et al. 2019). Similar to our findings,
Tchinda et al. (2023) reported that a coating
of AVG and 1.2% arabic gum kept the TSS
content of coated banana fruit low during
17 d of storage at 24 ± 2 �C.

The initial green color of fruit is mainly
due to the presence of chlorophyll, which
undergoes degradation during maturation
and ripening (Ebrahimi and Rastegar 2020;
Paciulli et al. 2017; Tzortzakis et al. 2019).
In the present study, the AVG coating

lowered the ethylene production in fruit,
thus causing a delay in chlorophyll degra-
dation (Hajebi-Seyed et al. 2021). This fur-
ther supports our findings, as coated fruit had
high TCC and low a* values (Table 1), which
shows that the coating delayed the transition
of green to red color. Our observations of the
reduced chlorophyll levels corresponded with
those of an earlier study on guava (Psidium
gujava) fruit coated with 40% and 60% AVG
(Rehman et al. 2020).

Table 4. Effect of Aloe vera gel (AVG) coating on the cherry tomato fruit during 18 d of shelf life at 21 �C.

Shelf life days

Treatment Day 0 Day 6 Day 12 Day 18

‘Romanita’ Control

AVG 15%

AVG 30%

AVG 45%

‘Tinker’ Control

AVG 15%

AVG 30%

AVG 45%
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Lycopene is a carotenoid and natural pig-
ment responsible for the red color of tomato
fruit (Salehi et al. 2019). The accumulation of
lycopene content was reduced in the coated
fruit during shelf life (Table 3), which can be
attributed to the ability of the coating to re-
duce the carotenoid synthesis (Abebe et al.
2017). During ripening, the chlorophyll pre-
sent in the thylakoids is degraded, and lyco-
pene rapidly accumulates in the chromoplasts
(Li et al. 2021), thus resulting in the red color
of cherry tomato fruit (Jati et al. 2022). In our
study, the low a* values (Table 1) and high
TCC (Table 3) in the coated fruit indicated
that the AVG slowed fruit ripening, hence the
low lycopene values.

The TPC was slowly induced in the
coated cherry tomato fruit compared with the
uncoated during shelf life (Table 3), which
indicated that the coating was able to provide
a modified atmosphere around fruit and in-
hibited phenol oxidation and as a result re-
tained the TPC of the coated cherry tomato
fruit (Yadav et al. 2022). The effectiveness of
AVG coating in maintaining the TPC, which
has antimicrobial and antioxidant activities,
improved the quality and shelf life of the
coated fruit (Hosseinifarahi et al. 2020).
However, the TPC in fruit coated with
AVG45% was low, which could be attributed
to the coating not being able to control the
ripening rate. Previous studies by Panigrahi
et al. (2017) and Khatri et al. (2020) reported
that AVG coating maintained the phenolic
content of tomato fruit compared with the
control fruit.

The AVG coating was effective in main-
taining the TAA of coated fruit during shelf
life (Table 3). The preserved TAA in coated
fruit may be due to the presence of the coat-
ing, which reduced the oxidation of phenolic
compounds and lipid oxidation, thus improv-
ing both quality and shelf life of food prod-
ucts and delayed the onset of senescence
(Manzoor et al. 2021; Yadav et al. 2022;
Young and Lowe 2018). Similar to the trend
of antioxidants, coated cherry tomato fruit
had high chlorophyll content (Table 3) at the
end of shelf life compared with control,
which could be due to delayed ripening
(Table 4). The AVG coating preserved the
antioxidant activity of Andean blackberry
fruits during 19 d of storage at 4 �C (V�elez
et al. 2021).

Conclusion

The current study showed that the AVG
coating (15%, 30%, and 45%) effectively im-
proved postharvest quality and shelf life of
‘Romanita’ and ‘Tinker’ cherry tomato. More-
over, the 30% and 45% AVG coating per-
formed better than AVG15% and control and
could be recommended for maintaining the
postharvest quality and shelf life of cherry to-
mato. Despite considerable findings of the pre-
sent study, future studies should investigate the
incorporation of other natural compounds in
edible coatings including biosynthesized nano-
particles to further improve quality and shelf
life of fresh produce. The combination of

edible coating and biodegradable packaging
materials can also be explored in future re-
search for further enhancing the quality and
shelf life of cherry tomato.
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