ATLANTIS

PRESS

Advances in Biological Sciences Research, volume 22

7th International Conference on Biological Science (ICBS 2021)

Application of Chitosan-Aloe vera Gel Based Coating
on Postharvest Quality and Storability of Red Chili
(Capsicum annuum L.)

Yora Faramitha!” Fitria Febriyanti® Tiana Fitrilia? Firda Dimawarnita' Siswanto

Siswanto!

Indonesia Research Institute for Biotechnology and Bioindustry, Bogor, Indonesia)
’Faculty of Food Science, Djuanda University, Bogor, Indonesia)

*Corresponding author.Email: yora.faramitha@gmail.com

ABSTRACT

Red chili pepper (Capsicum annuum L.) is a high-demand horticultural commodity in Indonesia but is vulnerable to quality

deterioration. Postharvest treatment is needed to maintain the quality and extend the shelf life of red chilies. One of the promising

preservation technologies to prolong the shelf-life of perishable agricultural products is edible coating application. This present

work was intended to evaluate the effect of chitosan and Aloe vera-based coating formulations on quality attributes of red chilies

after 15 days of storage at room temperature. This study used a completely randomized design (CRD) with two factors, including

the concentration of chitosan (1, 1.5, and 2%) and A. vera (5 and 10%) that were conducted in triplicate for each treatment. The

obtained results showed that the application of chitosan and A. vera gel as an edible coating on preserving red chilies could inhibit

the deterioration of postharvest red chilies. The best formulation, a combination of 2% chitosan and 10% A. vera, exhibited the

most minimum decay percentage (43%) of red chilies. This coating formulation also has a great antifungal activity that could

effectively inhibit the mycelium growth of Colletotrichum capsici up to 52%.
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1. INTRODUCTION

Red chili pepper (Capsicum annuum L.) is a high-
demand horticultural commodity in Indonesia but is
vulnerable to quality deterioration. Postharvest losses of
red chilies are strongly related to the metabolic activities
and high-water content of harvested chilies. After
harvesting, red chilies undergo both respiration and
withering processes that cause the shelf life of chilies to
be relatively short [1]. Besides, red chilies are
vulnerable to spoilage by fungi and bacteria that cause
postharvest shrinkage during storage. Colletotrichum
capsici is a fungus commonly found in chilies [2]. For
those reasons, postharvest treatments are needed to
preserve and prolong the shelf life of red chilies.

One of the promising preservation techniques to
prolong the shelf-life of perishable agricultural products
is edible coating application [3]. Compared to cold

storage technology, the edible coating requires a zero-
energy cooling system [4]. The edible coating applied
on fruit surface serve as a semipermeable barrier to
minimize water loss and respiration and prevent
microbial and fungus infection [5]. According to
Hameed et al [6], chilies are sensitive to chilling
injuries due to low-temperature storage (< 7°C),
application of edible coating can be a safe and
affordable preserving alternative to maintain the quality
attributes of red chilies.

The sources of edible coating material vary,
including polysaccharides, lipids, proteins, or resins [7].
The well-known edible coating source is chitosan,
which a type of polysaccharides. Chitosan has excellent
properties, mainly has high antimicrobial activity and
biocompatibility, and is non-toxic [8]. Besides, the
chitosan-based edible coating forms a semipermeable
film that limits water losses and the transpiration
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process, extending fruits storability [9]. Some recent
studies reported the application of chitosan on
blueberries [10], strawberries [11], and chilies [12,13].
Another coating material with exceptional barrier
properties is Aloe vera gel, which is biologically safe,
has antimicrobial action, and delays the deterioration of
fruits and vegetables [14]. In this last decade, some
applications of A. vera gel-based coating were on fresh-
cut kiwi fruit [15], strawberry [11], fresh-cut papaya
[16].

The combination of more than one edible coating
source gained more interest to improve edible coatings'
effectiveness and stability. Poverenov et al.  [17]
observed that a coating from the combination of
chitosan and gelatin on red bell peppers could
significantly reduce the microbial decay incidence
compared to gelatin-based coating treatment, enhance
the fruit firmness and improve the shelf-life during
storage. Vieira et al. [10] reported that edible coating
from chitosan-A4. vera liquid fraction could inhibit the
microbial growth up to 50% and extend the life span of
blueberries for approximately five days. These previous
studies imply that combining two or more coating
sources could improve the physicochemical properties
of fruits better than a single source. To our knowledge,
the application of 4. vera gel and chitosan combination
as an edible coating on red chilies has not been studied
before. Therefore, this present work was intended to
evaluate the effect of chitosan and 4. vera based coating
formulations on quality attributes of red chilies after 15
days of storage at room temperature and choose the
recommended chitosan-A4. vera formulation to preserve
the quality of red chilies.

2. METHODOLOGY

At the mature state, red chili peppers were harvested
from a farm field in Sukabumi, West Java. The peppers
were directly transported to Bogor and prepared for the
experiment the following day. Red chili peppers with
defects (e.g., broken and dull outer skin) were discarded
while uniform size and appearance were selected.
Chitosan flakes produced from crab shells were
obtained from the previous research and then ground
into powder using a blender (Philips). Aloe vera leaves
were bought from the fresh market.

The edible coating formulations were arranged by
using a Completely Randomized Design (CRD)
factorial with two factors, where A = the concentration
of chitosan (1, 1.5, and 2% w/v) and B = the
concentration of A. vera gel (5 and 10% w/v). Each
treatment was conducted in triplicate. Non-coated
peppers were used as a control treatment. The quality

Advances in Biological Sciences Research, volume 22

attributes of samples were evaluated after 15 days of
storage.

Chitosan solutions (1, 1.5, and 2 %) were prepared
according to Muthmainnah et al. [12] by dissolving
chitosan powder (1, 1.5, and 2 g) to 1% acetic acid (100
mL). The solutions were stirred at 400 rpm and heated
at 50 °C for 60 minutes. Finally, chitosan solutions were
filtered using filter paper with a vacuum pump to
remove impurities. Aloe vera gel was prepared by
peeling the cortex of 4. vera leaves, cutting the flesh
into small pieces, and then blending. The pulp and gel
mixtures were filtered using a sieve to produce clear gel
and then was pasteurized at 75 °C for 15 minutes. The
gel was cooled at room temperature, and the pH was
adjusted to 4 before further use. Edible coating solutions
were prepared by mixing chitosan solution with A. vera
gel in the predetermined ratio and mixed for 5 minutes
using a magnetic stirrer.

During coating application, 50 g of red chili peppers
were dipped in the coating solution for 5 seconds and
dried at the shady and open place for 30-60 minutes
until thoroughly dried. As a control, peppers were
submerged only in distilled water. The coated samples
were packed in transparent plastic boxes and stored at
room temperature for 15 days. Attributes studied in this
research include decay incidence (%), weight loss (%),
pH (%), and soluble solid content (SSC).

2.1. Decay incidence

Red chili with the fungal mycelia growth on its
surface was considered decay. The decay incidence was
evaluated by using the following formula [17]:

decay incidence (%) =
number of decayed chilies 100 (1)

total number of chilies

2.2. Weight loss

Samples were weighed every three days using a
two-decimal digital scale. The following Equation (2)
calculated the weight loss percentage of red chilies [6],
where W, is the weight of the sample before storage,
and W, is the weight after storage for 15 days

weight loss (%) = %x 100 2
1

2.3.pH

The pH of red chilies from each treatment was
measured before and after 15 days of storage. A 10 g of
red chilies from each treatment were cut into small
pieces and ground using a blender with 100 mL of
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distilled water. The pH measurement was done by using
a pH meter (Satorius) [11].

2.4. Soluble solid content (S5C)

The soluble solid content of extracted red chili juice
was measured using a digital refractometer, and the
value was expressed in percentage [11].

2.5. Antifungal activity assay

The poisoned food technique was conducted
according to Satish ef al. [18] to determine the percent
of myecelial inhibition of Colletotrichum capsici. This
fungus was isolated from rotten chili seeds. First, the
rotten chili seeds were dipped in sterile water and dried
using sterile tissue. These seeds were dipped again in
Alcohol (70%) for 30 s continued the dipping process in
sterile water three times. Chili seed was inoculated to
potato dextrose agar (PDA) and incubated at room
temperature (25-28°C) for one week. The C. capsici was
identified using a microscope by observing of the shape
of the hyphae and conidia. The pure culture of C.
capsici isolate was used for the antifungal activity
assay.

A total of 9 mL of PDA media was poured into a
petri plate, and 1 mL of chitosan and A. vera mixture
solution was added with a predetermined concentration
variation, continuously shaking until homogeneous. A
mixture of media with distilled water was used as a
negative control. Once the PDA media solidified,
aseptically inoculated C. capsici isolates (1 cm
diameter). These petri plates were then incubated at
37°C for seven days. The diameter of the fungal
pathogen colonies contained in the media was
measured. The percent (%) mycelium inhibition of each
treatment was determined using the following Equation
(3), where C is the radius of fungal mycelium growth in
negative control media (cm). T is the radius of fungal
mycelium growth in treated media.

mycelium inhibition (%) = %x 100 (3)

2.6. Statistical analysis

The data were analyzed using IBM SPSS software
16.0 and subjected to a two-way analysis of variance
(ANOVA) (p < 0.05). Tukey's HSD (Honestly
Significant Difference) test examined the significant
differences between treatments.

3. RESULTS

3.1. Microbial decay incidence

Advances in Biological Sciences Research, volume 22

The incidence of microbial decay on red chilies with
various coating treatments ranged from 43-100%. A
two-way ANOVA analysis revealed a significant
interaction between the effect of chitosan and 4. vera
concentration on incidence decay of red chilies after
storage for 15 days at room temperature. Coating red
chilies with a mixture of 2% chitosan and 10% A. vera
resulted in the significantly lowest percentage of decay,
which was 43% (Figure 1). In contrast, the coating
combination of A. vera concentrations with 1% chitosan
solution exhibited a maximum decay (100%), and with
1.5% of chitosan solution resulted in a slight decrease of
decay incidence but not significant (94.14-95.56%).
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Figure 1. Effect of edible coating on decay incidence of
red chilies after 15 days storage. The bars indicate the
standard error of each treatment (n = 3). The
significance value is indicated by the difference letter
on top of each bar, p <0.05.

These results showed that the chitosan concentration
affects the microbial decay incidence on red chilies. The
A. vera concentration also affects the inhibition of
microbial decay mainly when combined with 2% of
chitosan solution.

Chitosan has been known for its antimicrobial
activity. Chitosan could restrict the microbial growth
and coat the preserved product so that there is minimal
interaction between the product and its environment. El
Ghaouth er al[19] tated that chitosan acts on host-
pathogen, causing severe cellular damage and inhibiting
the enzyme secretion. Edirisinghe ef al. [20] explained
that chitosan performs its antifungal activity by
activating the defense enzymes of plants or fruit. A
bibliometric review from Salgado-Cruz et al. [21]
summarized several fungi on postharvest fruit effective
to inhibited through the coating application from pure
chitosan or incorporated with other coating compounds,
including Colletotrichum gloeosporioides on Mango
[22], papaya [23] and guava [24]; Botrytis cinerea on
strawberry [25], blueberry [26], and cherry tomato [27];
Burkholderia seminalis on apricot fruit [28)].
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Table 1. Main effects of chitosan and 4. vera treatments as edible coatings on weight loss of red chilies during

storage.

9 days

Weight loss (%)

12 days

Chitosan concentration
1% 0.88+0.52° 1.72+0.18 b 2.46+0.21° 3.21+0.21° 3.97+0.19°
1.50% 0.66+0.85 2 1.55+0.27 ab 2.35+0.43 2 3.30+0.46 » 3.86+0.25°
2% 0.67+0.09 @ 1.34+0.29 2 1.93+0.26 2 2.58+0.17 @ 3.41+0.28 2
A. vera concentration
5% 0.77+0.09 * 1.61+0.25 x 2.36%0.35 * 3.11£0.44 x 3.8040.33 *
10% 0.70£0.15 * 1.46+0.31 * 2.1340.38 * 2.95+0.45 * 3.70+0.36 *

* letters that follow the number showing significant or not significant differences, p < 0.05.

On the other hand, 4. vera also greatly influences on
the inhibition of microbial incidence. 4. vera gel
contains many bioactive compounds responsible for
antifungal and antibacterial activity against numerous
microorganisms, such as Penicillium digitatum,
Rhizopus stolonifera, and Otritys cinerea [29]. Vieira et
al. [10] observed that both liquid and pulp fractions of
A. vera could restrict the mycellium growth of
Aspergillus niger, Botytris cinerea and Penicillium
expansum with the best inhibition occurred to B.
cinerea. Barragan-Menendez ef al. [30] reported that the
coating formulation of 100% of 4. vera and 10 g.L!
glycerol could restrict the growth of C. gloeosporioides.
Aloe vera gel coating also showed good results in
inhibiting the growth of destructive microorganism on

strawberry [31] and kiwi [15].

3.2. Weight loss

Based on a two-way ANOVA analysis, there was no
significant interaction between the effect of chitosan
and A. vera concentrations on weight loss of red chilies.
However, the main effect analysis showed significant
weight losses on chitosan treatments from 3 to 15 days
after storage (Table 1). The lowest weight loss occurred
in 2% chitosan treatments, where after 15 days of
storage, the weight loss of red chilies was only 3.41%.
Meanwhile, the A. vera treatments did not significantly
affect the weight loss of red chilies during 15 days of
storage. The overall coated red chilies' weight loss was
considerably lower than untreated red chili (6.43%).

Table 2. Effect of edible coating on pH and SSC of red chilies.

Chitosan concentration
1% 4.61+0.17 2 4.35+0.12 2 1.23+0.16 2 0.77+0.08 2
1.50% 4.71+£0.11 2 4.5+0.09 2 1.08+0.08 @ 0.73+0.08 @
2% 4.68+0.01 2 4.47+0.112 0.97+0.08 2 0.70+0.06 @
A. vera concentration
5% 4.69+0.13 2 4.45+0.12 2 1.12+£0.20 2 0.74£0.09 2
10% 4.63+0.13 2 4.44+0.13 2 1.07+0.12 0.72+0.07 2

* letters that follow the number showing significant or not significant differences, p < 0.05
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These results suggested that low concentrations of
chitosan and 4. vera edible coatings (1% and 5%,
respectively) could be used to reduce the weight loss of
red chili at least up to 2.5% compared to uncoating
chilies.

As a crucial parameter, weight loss determines the
quality and life span of fruits. Fruit weight loss during
postharvest is primarily correlated with moisture
evaporation and respiration through the fruit surface [9].
The edible coating has been proven to maintain the fruit
quality by creating a physical barrier limiting the
respiration rate and water evaporation during storage.
Some previous studies have reported the significance of
chitosan-based edible coating in reducing the weight
loss of Capsicum sp. The optimum chitosan
concentration varied depending on the types of
chilies/peppers, the storage condition, and the
combination with other coating materials. Adetunji et
al. [13] noted that a significant weight loss reduction of
green bell peppers was observed on the coating
treatment with 1.5% of chitosan stored on the
evaporative cooling system. Poverenov et al. [17] stated
that the mixture coating made from 2% chitosan and 1%
gelatin on red bell peppers could prolong the cold
storage period up to 21 days. Muthmainnah et al. [12]
reported that the application of 1.5% of chitosan
combined with 10% gum Arabic could significantly
inhibit the respiration rate of chilies (Capsicum
frustecens L.).

A. vera gel coating also could control the weight loss
of some fruits such as strawberry [11,31], sliced kiwi
fruit [15], and papaya [32]. A. vera gel mainly contains
polysaccharides, so it has a good characteristic as a
barrier on fruit surface [14]. In this study, the effects of
A. vera treatments were not significant due to the
improper storage conditions and A. vera concentration.
A study from Suriati et al. [33] revealed that the 4. vera
gel-based coating is relatively stable when stored at cool
temperatures compared to room temperature. Besides,
higher concentrations of A. vera gel might give better
results in reducing weight loss. A study from Qamar e?
al. [11] observed that A. vera gel coating (100%)
showed the lowest weight loss (13%) of refrigerated
strawberry fruits compared to uncoated fruits (27%). Ul
Hasan et al. [34] reported that A. vera coating (50%)
could significantly reduce the weight loss of green
chilies (7.4%) compared to control (12.8%) after 28
days of cold storage (10°C).

3.3. pH

The pH of coated red chilies was not significantly
different in any coating formulations at 15 days of
storage (Table 2). Overall, the pH changes of coated red
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chilies during 15 days storage were around 4-7 %,
which is relatively small compared to uncoated red
chilies, 18 %. This means the coatings could maintain
the pH value of red chilies with the slightest pH change
compared to uncoated ones.

Although, the concentration of chitosan and 4. vera
and the interaction of these two factors did not
significantly affect the pH change among the coated red
chilies (p > 0.05). The result obtained is similar to
several publications related to coating fruits. Qamar et
al. [11] reported that A. vera gel-coated strawberries had
the least pH change after 12 days of storage. Vieira et
al. [10] found that chitosan-4.vera gel-coated
blueberries preserved their pH better than uncoated
blueberries. The pH value of fruits and vegetables is
related to the organic acids. An increase in the pH value
indicates a decrease in acidity caused by acid formation
decline and the losses of some organic acid contents
during storage [35].

3.4. Soluble solid contents (SSC)

Soluble solid contents decreased for all uncoated
and coated red chilies over 15 days (Table 2). However,
the SSC reductions in coated red chilies (22-43%) were
considerably smaller than uncoated ones (67%),
indicating that coatings might preserve the SSC of
chilies. Statistical results showed no significant
difference among treatments, which the SSC values of
all treatments were 0.7-0.8 %. These results trends were
similar to [11], where SSC of coated and uncoated
strawberries decreased over storage, but uncoated
samples had the lowest SSC. Some studies reported that
edible coating applications tend to maintain the SSC of
blueberry [10] and mangoes [36]. During the
postharvest period, the soluble solid content of
vegetables and fruits tends to rise, caused by ripening
process [11].

3.5. Antifungal activity

Figure 2. Mycelium growth of Colletotricum capsici
on PDA medium. a) control; b) with the addition of
2% chitosan and 10% A. vera gel at day 7.
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The mycelial growth of C. capsici is presented in
Figure 2a. Identification of macroscopic results showed
that C. capsici mycelium has different colors of colonies
in which the upper part of the petri dish had white-grey

100 B5% A. vera
Q10% A.vera

Myeelium inhibition (%)

1 L5

Chitosan concentration (%)

Figure 3. Mycelium inhibition of Colletotricum capsici
on coating formulation modified PDA medium. The bars
indicate the standard error of each treatment (n = 3). The
significance value is indicated by the difference letter on
top of each bar, p <0.05.

colonies. In contrast, the bottom part of the petri had
blackish brown colonies. The mycelium growth of this
fungus was relatively slow in the first 24 hours, so the
mycelium growth was observed after 7 days. Mycelial
growth inhibition of C. capsici on agar medium with
different coating formulations ranged between 14.4-
52%. The effect of chitosan and A. vera concentrations
on the mycelium inhibition of C. capsici showed a
statistically significant interaction (Figure 3). The
highest mycelium inhibition, 52%, was obtained from
adding 2% chitosan solution and 10% of 4. vera gel to
PDA agar (Figure 2b). Overall, higher significant
inhibitions were observed from 10% of A. vera gel
treatments than 5% of 4. vera gel treatments (19.2%).
These results follow Nidiry et al[37] in which the
extract of 4. vera gel showed high antifungal activity on
C. gloeosporioides and C. capsici.

Chitosan and A. vera gel-based coatings could be
used as a postharvest strategy alternative to improve the
quality of red chilies during storage. The best
formulation, a combination of 2% chitosan and 10% A.
vera, exhibited the most minimum decay percentage
(43%) of red chilies. This coating formulation also has a
great antifungal activity that could effectively inhibit the
mycelium growth of Colletotrichum capsici up to 52%.

An edible coating made of from the mixture of A.
vera and chitosan is generally safe. It may provide a
low-cost coating compared to solely chitosan coating or
the use of pure 4. vera gel (100%). Some improvements
in technical coating application and formulation are
worth exploring to increase coating performance
effectively.

AUTHORS’ CONTRIBUTIONS

Advances in Biological Sciences Research, volume 22

All authors have contributed to finishing this
manuscript. Yora Faramitha: conception, experimental
and analysis design, data analysis, interpretation,
discussion, drafting, and revisions. Fitria Febriyanti:
performing the experiments, collecting data, and data
analysis; Tiana Fitrilia, Firda Dimawarnita, and
Siswanto: discussions and revisions.

ACKNOWLEDGMENT

The authors highly appreciate the Indonesia
Research Institute for Biotechnology and Bioindustry
(IRIBB) for the chemicals and the laboratory facilities
supports.

REFERENCES

[1] D. Musaddad, S.T. Rahayu, P.S. Levianny,
Perubahan Atribut Mutu dan Umur Simpan
Beberapa Jenis Cabai Pada Berbagai Kemasan dan
Suhu Penyimpanan (The Quality Atribute Change
and Shelf Life of Several Types of Chili on
Various Packaging and Storage Temperature), J
Hortik vol. 29, 2019, pp. 111.
DOI: 10.21082/jhort.v29n1.2019.p111-118

[2] R.R. Manda, G. Pavithra, V.A. Addanki, S.
Srivastava, Anthracnose of Capsicum annuum L.
(Chilli), Int J Curr Microbiol Appl Sci vol. 9,
2020, pp. 749-56. DOI: 10.20546/ijcmas.
2020.911. 090

[3] R.K. Dhall, Advances in Edible Coatings for Fresh
Fruits and Vegetables: A Review, Crit Rev Food
Sci Nutr.,, vol. 53, 2013, pp. 435-50. DOI:
10.1080/10408398.2010.541568

[4] A. Lal Basediya, D.V.K. Samuel, V. Beera,
Evaporative cooling system for storage of fruits
and vegetables - A review, J Food Sci Technol.,
vol. 50, 2013, pp. 429-42. DOI: 10.1007/s13197-
011-0311-6

[5] D. Lin, Y. Zhao, Innovations in the development
and application of edible coatings for fresh and
minimally processed fruits and vegetables, Compr
Rev Food Sci Food Saf., vol. 6, 2007, pp. 60-75.
DOI: 10.1111/5.1541-4337.2007.00018.x

[6] R. Hameed, A.U. Malik, A.S. Khan, M. Imran, M.
Umar, R. Riaz, Evaluating the effect of different
storage conditions on quality of green chillies
(Capsicum annuum L.), Trop Agric Res., vol. 24,
2013, pp. 391-9.

[71 M.L. Flores-Lopez, M.A. Cerqueira, D.J. de
Rodriguez, A.A. Vicente, Perspectives on
Utilization of Edible Coatings and Nano-laminate

243



ATLANTIS

PRESS

Coatings for Extension of Postharvest Storage of
Fruits and Vegetables, Food Eng Rev., vol. §,
2016, pp. 292-305. DOI: 10.1007/s12393-015-
9135-x

[8] T.J. Madera-Santana, C.H. Herrera-Méndez, J.R.
Rodriguez-Nufiez, An overview of the chemical
modifications of chitosan and their advantages,
Green Mater vo. 6, 2018, pp. 131-42. DOL:
10.1680/jgrma.18.00053

[9] R.A. Shiekh, M.A. Malik, S.A. Al-Thabaiti, M.A.
Shiekh, Chitosan as a novel edible coating for fresh
fruits, Food Sci Technol Res., vol. 19, 2013, pp.
139-55. DOI: 10.3136/fstr.19.139

[10] J.M. Vieira, M.L. Flores-Lopez, D.J. de Rodriguez,
M.C. Sousa, A.A. Vicente, J.T. Martins, Effect of
chitosan-Aloe vera coating on postharvest quality
of blueberry (Vaccinium corymbosum) fruit,
Postharvest Biol Technol., vol. 116, 2016, pp. 88—
97. DOI: 10.1016/j.postharvbio. 2016.01.011

[11] J. Qamar, S. Ejaz, M.A. Anjum, A. Nawaz A, S.
Hussain, S. Ali, et al., Effect of Aloe vera Gel,
Chitosan and Sodium Alginate Based Edible
Coatings on Postharvest Quality of Refrigerated
Strawberry Fruits of cv. Chandler, J Hortic Sci

Technol.,, wvol. 1, 2018, pp. 8-16. DOI:
10.46653/jhst 180101008
[12] N.  Muthmainnah,  Suratman,  Solichatun,

Postharvest application of an edible coating based
on chitosan and gum Arabic for controlling
respiration rate and vitamin C content of chilli
(Capsicum frustecens L.), IOP Conf Ser Mater Sci
Eng., vol. 633, 2019, pp. 1-6. DOI: 10.1088/1757-
899X/633/1/012028

[13] C.O. Adetunji, J.O. Ojediran, J.B. Adetunji, S.O.
Owa, Influence of chitosan edible coating on
postharvest qualities of Capsicum annum L. during
storage in evaporative cooling system, Croat J food
Sci Technol., vol. 11, 2019, pp. 59-66. DOI:
10.17508/CJFST.2019.11.1.09

[14] J. Misir J, H. Brishti F, M. Hoque, Aloe vera gel as
a Novel Edible Coating for Fresh Fruits: A
Review, Am J Food Sci Technol, vol. 2, 2014, pp.
93-7. DOI:10.12691/ajfst-2-3-3

[15] S. Benitez, I. Achaerandio, F. Sepulcre, M. Pujola,
Aloe vera based edible coatings improve the
quality of minimally processed “Hayward”
kiwifruit, Postharvest Biol Technol, vol. 81, 2013,
pp. 29-36. DOLI: 10.1016/j.postharvbio.
2013.02.009

Advances in Biological Sciences Research, volume 22

[16] V. Farina, R. Passafiume, I. Tinebra, D. Scuderi, F.
Saletta, G. Gugliuzza, et al., Postharvest
application of aloe vera gel-based edible coating to
improve the quality and storage stability of fresh-
cut papaya, J Food Qual., vol. 2020, 2020. DOI:
10.1155/2020/8303140

[17] E. Poverenov, Y. Zaitsev, H. Arnon, R. Granit, S.
Alkalai-Tuvia, Y. Perzelan, et al., Effects of a
composite chitosan-gelatin edible coating on
postharvest quality and storability of red bell
peppers, Postharvest Biol Technol., vol. 96, 2014,
pp- 106-9. DOI: 10.1016/j.postharvbio.
2014.05.015

[18] W. Satish, D.C. Mohana, M.P. Raghavendra, K.A.
Raveesha, Antifungal activity of some plant
extracts against important seed borne pathogens of
Aspergillus sp. J Agric Technol., vol. 3, 2007, pp.
109-119.

[19] A.E. Ghaouth, J. Arul, J. Grenier, A. Asselin,
Antifungal Activity of Chitosan on Two
Postharvest pathogens of strawberry fruits,
Postharvest Pathol Mycotoxins, vol. 82, 1992, pp.
398-402.

[20] M. Edirisinghe, A. Ali, M. Magbool, P.G.
Alderson, Chitosan  controls  postharvest
anthracnose in bell pepper by activating defense-
related enzymes, J Food Sci Technol., vol. 51,
2014, pp. 4078-83. DOI: 10.1007/s13197-012-
0907-5

[21] M.P. Salgado-Cruz, J. Salgado-Cruz, A.B. Garcia-
Hernandez, G. Calderén-Dominguez, H. Gémez-
Viquez, R. Oliver-Espinoza, et al., Chitosan as a
coating for biocontrol in postharvest products: A
bibliometric review, Membranes (Basel) vol. 11,
2021. DOI: 10.3390/membranes11060421

[22] S. Shah, M.S. Hashmi, I.M. Qazi, Y. Durrani, A.
Sarkhosh, 1. Hussain, et al., Pre-storage chitosan-
thyme oil coating control anthracnose in mango
fruit, Sci Hortic (Amsterdam) vol. 284, 2021. DOI:
10.1016/j.scienta.2021.110139

[23] K. Monzon-Ortega, M. Salvador-Figueroa, D.
Galvez-Lopez, R. Rosas-Quijano, 1. Ovando-
Medina, A. Vazquez-Ovando, Characterization of
Aloe vera-chitosan composite films and their use
for reducing the disease caused by fungi in papaya
Maradol, J Food Sci Technol., vol. 55, 2018, pp.
4747-57. DOI: 10.1007/s13197-018-3397-2

[24] J.I.G. Nascimento, T.C.M. Stamford, N.F.C.B.
Melo, S. Nunes I dos, M.A.B. Lima, M.M.E.
Pintado, et al., Chitosan—citric acid edible coating
to control Colletotrichum gloeosporioides and

244



ATLANTIS

PRESS

maintain quality parameters of fresh-cut guava, Int
J Biol Macromol, vol. 163, 2020, pp. 1127-35.
DOI: 10.1016/j.ijbiomac.2020.07.067

[25] K.D. Vu, R.G. Hollingsworth, E. Leroux, S.
Salmieri, M. Lacroix, Development of edible
bioactive coating based on modified chitosan for
increasing the shelf life of strawberries, Food Res
Int., vol. 44, 2011, pp. 198-203. DOI: 10.1007/
s13197-018-3397-2

[26] E. Medina, N. Caro, L. Abugoch, A. Gamboa, M.
Diaz-Dosque, C. Tapia, Chitosan thymol
nanoparticles improve the antimicrobial effect and
the water vapour barrier of chitosan-quinoa protein
films, J Food Eng., vol. 240, 2019, pp. 191-8.
DOI: 10.1016/j.jfoodeng. 2018.07.023

[27] N. Robledo, P. Vera, L. Lopez, M. Yazdani-
Pedram, C. Tapia, L. Abugoch, Thymol
nanoemulsions incorporated in quinoa
protein/chitosan edible films; antifungal effect in
cherry tomatoes, Food Chem., vol. 246, 2018, pp.
211-9. DOI: 10.1016/j.foodchem.2017.11.032

[28] M.M. Lou, B. Zhu, I. Muhammad, B. Li, G.L. Xie,
Y.L. Wang, et al., Antibacterial activity and
mechanism of action of chitosan solutions against
apricot fruit rot pathogen Burkholderia seminalis,
Carbohydr Res., vol. 346, 2011, pp. 1294-301.
DOI: 10.1016/j.carres. 2011.04.042

[29] P.J. Zapata, D. Navarro, F. Guillén, S. Castillo, D.
Martinez-Romero, D. Valero, et al.,
Characterisation of gels from different Aloe spp. as
antifungal treatment: Potential crops for industrial
applications, Ind Crops Prod., vol. 42, 2013, pp.
223-30. DOI: 10.1016/j.indcrop.2012.06.002

[30] C. Barragan-Menendez, D. Galvez-Lopez, R.
Rosas-Quijano, M. Salvador-Figueroa, I. Ovando-

Medina, V.O. Alfredo, Films of Chitosan and Aloe
vera for Maintaining the Viability and Antifungal

Advances in Biological Sciences Research, volume 22

Activity of Lactobacillus  paracasei TEP6,
Coatings, vol. 10, 2020, pp. 1-11. DOLIL
10.3390/coatings 10030259

[31] O.B. Sogvar, S.M. Koushesh, A. Emamifar, Aloe
vera and ascorbic acid coatings maintain
postharvest quality and reduce microbial load of
strawberry fruit, Postharvest Biol Technol., vol.
114, 2016, pp. 29-35. DOI: 10.1016/
j-postharvbio.2015.11.019

[32] F.H. Brishti, J. Misir, A. Sarker, Effect of
Biopreservatives on storage life of papaya (Carica
papaya L.), Int J Food Stud., vol. 2, 2013, pp. 126—
36. DOI: 10.7455/ijfs/2.1.2013.a10

[33] L. Suriati, .G.P. Mangku, IN. Rudianta, The
characteristics of Aloe vera gel as an edible
coating, IOP Conf Ser Earth Environ Sci., vol. 207,
2018. DOI: 10.1088/1755-1315/207/1/012051

[34] M.H. Ul, M.A. Ullah, R. Anwar, K.A. Sattar,
M.W. Haider, R. Riaz, et al., Postharvest Aloe vera
gel coating application maintains the quality of
harvested green chilies during cold storage, J Food
Biochem., vol. 45, 2021, pp. 1-12. DOI:
10.1111/jfbc.13682

[35] 1.O. Angelia, Kandungan pH, Total Asam
Tertitrasi, Padatan Terlarut dan Vitamin C Pada
Beberapa Komoditas Hortikultura, J Agritech Sci,
vol. 1, 2017, pp. 68-74.

[36] O. Sophia, G.M. Robert, W.J. Ngwela, Effects of
Aloe vera gel coatings and storage temperature on
quality of mango (Mangifera indica L.) fruits, Sch
Res Libr Ann Biol Res., vol. 6, 2015, pp. 1-6.
DOI: 10.5897/JHF2014.0370

[37] E.S.J. Nidiry, G. Ganeshan, A. Lokesha A,
Antifungal Activity of Some Extractives and
Constituents of Aloe vera, Res J Med Plant vol. 5,
2011, vol. 196-200. DOLI:
10.3923/rjmp.2011.196.200

245



	2.1. Decay incidence
	2.2. Weight loss
	2.3. pH
	2.4. Soluble solid content (SSC)
	2.5. Antifungal activity assay
	2.6. Statistical analysis
	3.1. Microbial decay incidence
	3.2. Weight loss
	3.3. pH
	3.4. Soluble solid contents (SSC)
	3.5. Antifungal activity

