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Abstract. Preserving fruits using edible coating already long known. The edible coating serves
to improve the appearance, as gas exchange barrier, retain moisture, antimicrobial and extend
shelf life. The edible coating is widely used because it does not harm human health, can be
eaten and biodgradable. One of the natural ingredients potentially as an edible coating is Aloe
Wera leaf gel containing compounds such as polysaccharides, glucomannan, sugar reduction,
tannins, organic acimninerals, proteins. But the weakness is the gel that easily becomes
diluted. The purpose of this research is to find out the best characteristics of Aloe vera gel as an
edible coating that can be applied at the post-harvest handling of fruits. This study used a
randomized complete design. From the results obtained that the gel is stored at cool
temperatures are relatively stable, as seen from variable weights and water levels. The gel is
stored at room temperature a little decline. The longer it is stored at room temperature, the
moisture content of Aloe Vera gel. The gel is stored at cool temperatures increasing pH up to
day 5 after it declined again. While the gel is stored at room temperature that is relatively stable
at pH range 2.

1. Introduction

The development of the post-harvest handling of agricultural products in the world is increasingly
developed and still developing. Some way has done among others with the use of low temperature,
atmospheric modification, delivery of chemicals, coating wax, and edible coatings [1]. The edible
coating is a thin layer of edible and easily definable natural (biodegradable), serves to prevent changes
to the chemical, physical and biological. In addition, an edible coating can prevent mass
displacement, as an additive, is a barrier against moisture and gas exchange of O, and CO, [2]. The
edible coating gives the advantage that is some active ingredient can be incorporated into polymer
matrices and can maintain the nutritional and sensory attributes [7].

The number of harmful preservatives causes concern in the community, because of the high risk of
health. Some natural ingredients can be used as a preservative (edible coating) in particular on direct
fruit is eaten without peeling his skin. Aloe Vera gel is a potential natural material that can be used as
an edible coating because it consists of polysaccharides containing many functional components. The
nature of antimicrobial and antioxidant ability of Aloe gel is able to inhibit the post-harvest damage
[1][5]. Gel Aloe Vera can make such a layer of wax and easily applied. The disadvantage is the gel
still unstable, easily become diluted due to the nature of the viscosity. If the gel is directly contacted
with the air and light color, it will tum the color from pink to brownish [5], ataharising unpleasant
flavor. The Aloe Vera gel viscositys decreasing the water viscosity drastically when stored at room
temperature for 24 — 26 hours, this 1s due to hydrolysis of polysaccharides by an enzyme that still had
high activity [6]. Based on this, the further research about treatment conditions and prolonged storage
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against the stability of Aloe gel as an edible coating is needed. This research aim i@] study the
influence of storage conditions and the duration in the storage against the characteristics Aloe Vera gel
as an edible coating.

2. Research methods

The Implementation of the research began in January to May 2018 in the laboratory of Agriculture
Faculty Warmadewa University. The materials that are used are citrate acid, chlorine, and the leaves of
the Aloe Vera is obtained from farmers in Taro Village District of Gianyar Bali Province. This study
used a randomized complete design with two factors and two repetitions: Factor 1 is the storage
conditions of the aloe vera gel which consists of T, ( col@gggmperature) and T ; (room temperature).
Factor 2 is the treatment prolonged storage consistinggof P, (1 day), P; (2 days), P; (3 days), P, (4
days), Ps (5 days), P4 (6 days), P;(7 days), Py (8 days). The treatment of the combination is obtained 32
experimental unit.

The Implementation of research is starting from processing the Aloe Vera gel. Optimation of
leaching techniques to eliminate mucus is yellow (yellow zap) and odor that can degrade the quality of
the gel. To prevent Aloe Vera leaf gel from being contaminated, it must be handled with care and
soaked in chlorine which can reduce the number of microbes outside the leaves [4]. After that, the
homogenization is carried out for 10 minutes. If the homogenization is carried out for too long, it will
cause the browning reaction of enzymatic in Am Vera gel [3]. The next step is to do the Stabilization
of gel Aloe Vera with a heating treatment at a temperature of 85° C for 5 minutes and the addition of
citric acid 4%. High-Temperature Short Time (HTST) is an effective method to reduce odor and
biological activity of Aloe Vera gel [3]. The observed parameters include changes in weight, water
content, pH, color, and thickness. Followed by shelf life, to know the characteristic of’ Aloe Vera gel
during storage at cold temperature and room temperature for 8 days. The parameters observed were
the moisture content, pH, changes in weight, color, and viscosity. Data from the measurement results
are statistically tested using BNT media processing with SPSS. The edible coating made from Aloe
Vera Gel with the best formulations will be applied on fruits (different studies).

3. Result and discussion

3.1 Shrin?veigh ts

Based on the results of the research, the weighting of the gel Aloe Vera without warming up stored on
cold temperatures are relatively constant. Because storage at cold temperatures causes the activation of
enzymes to decrease so that the process of oxidation and breakdown of gel tissue is smaller, therefore
the losing weight because of old storage can be avoided [3]. Gel without or with heating stored at
room temperature slightly decreases. A drastic decrease was not seen in the gel with the treatment of
heating stored in cold temperatures. Storage at room temperature affects the loss of some gel
components due to evaporation. The results showed that the maximum stability of Aloe Vera
polysaccharide gel at 70 ° C will decrease at higher or lower temperatures [3]. While weights gel
wrote first heated and added citric acid and then stored at cool temperatures on the 6th day of storage
dropped dramatically. The weighting of gel at different storage conditions and times is shown in Table
1.

3.2. Color

The results of research on visual colours were taken as shown in Table 2 and Table 3. Aloe Vera Gel
without heating stored at room temperature on day 4 was brown, this was due to contact with oxygen
so that the reaction became brown. Leaves that are processed shortly after harvest start decomposition
of the gel degradation matrix, because the enzyme reaction is natural in the presence of oxygen [3].
Aloe Vera gel if exposed to air or light after two hours of extraction, the colour is pink and then it will
become darker [6]. Colour has a relationship with the effectiveness and stability of the gel. Some
products psychologically users cannot accept colour changes. In the future, a simple but efficient
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processing process needs to be developed. Aloe Vera gel by heating in an open container stored at
room temperature changes colour faster than the gel stored at cold temperatures. If Aloe Vera gel
contact with oxygen at room temperature will stimulate the colour change process [6]. Supported by
the opinion [11] that the colour changes to brown to sorrel, sometimes grey or yellow. Brown colour
occurs due to carbohydrate oxidation by the peroxidase enzyme and catalase. Browning reactions
depend on oxygen levels and pH can be prevented by heating.

ﬂble 1. the shrink weights of aloe vera gel at different storage conditions

Day Gel without heating (gr) Gel with heating (gr)

Room Cold Room Cold
1 4,093 4,420 4, 380 4,780
2 4,093 4,434 4,354 4,778
3 3,993 4,488 4,325 4,763
4 3,942 4,433 4,271 4,747
5 3, 863 4, 408 4, 146 4,746
6 3,794 4,369 4, 083 2,725
7 3,620 4,371 3,997 1,596
8 3,603 4,367 3,283 0,799

Table 2. The color of Aloe Vera gel without heating at different conditions

Day Gel without heating (gr)

m temperature Cold temperature
1 ransparent white Transparent white
2 Transparent white Trans@nt white
3 Pink ink
4 Brown Pink
5 Brown Pink
6 Brown Pink
7 Brown Pink Fade
8 Brown Yellow

Table 3. Colors of Aloe Vera gel with heating at different conditions

Day The gel in an open container The gel in a closed container
Room Cold Room Cold

1 ransparent white ~ Transparent white granspar‘ent white Transparent white

2 Transparent white ~ Transparent white Transparent white Transparent white

3 White Fade White Fade Transparent white Transparent white

4 Yellow Yellow Trgggparent white Transparent white

5 Yellow Fade Yellow Fade cllow Fade Yellow Fade

6 Yellow Fade Yellow Fade Yellow Fade Yellow Fade

7 Yellow Fade Yellow Fade Yellow Fade Yellow Fade

8 Yellow Fade Yellow Fade Yellow Fade Yellow Fade

3.3. The degree of acidity (pH)

The degree acidity of the gel which stored at room temperature is relatively stable, while stored at cold
temperatures is increased (Table 4). An increased amount of acid during storage is caused by the
activity of the microorganisms which can convert carbohydrates into acids [12]. Hydroxyl carboxylic
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polysaccharides undergo ionization reaction figgn -COOH became™ -COO and H " [10]. A decrease in
pH values causes a decrease in the level of viscosity. Viscosity is a measure of the relative to the
movement of the fluid resistance of the parts.

Table 4. The Degree of Acidity Aloe Vera Gel on the
conditions and Long Storage Different.

Day Gel
Room temperature  Cold temperatures

1 2.04 2.00
2 2.03 2.11
3 2.04 2.16
4 2.18 4.05
5 2.09 3.86
6 2.00 5.13
7 2.00 3.93
8 2.04 6.79

3.4. Viscosity

The results of the research on the viscosity are taken as shown in Tables 5 and 6. The purpose of
heating at 80°C is to reduce or suppress active phenolase which greatly affects the Aloe Vera gel
physicochemical. From table 5 it can be seen that longer heating results in greater gel viscosity. This is
because the heating time causes more wategyto evaporate. The water in the gel is mechanically
immobilized. Gel has variations in the levelggt hardness, elasticity, and fragility. It depends on the
gelling agents, salinity, pH and teggperature. Aloe Vera gel is very unstable and easily influenced by
air, light, heat, and microbes [ 13]. The longer the storage the greater the possibility of fluid coming out
of the three-dimensional structure of the gel. The liquefaction gel involves crosslinking which involves
the dismantling of the carbohydrate polymer chain [10]. Most polysaccharides have a reactive
functional group forming carboxylates [9]. Gel stored at cold temperatures also decreases activity,
even though the loss of activity is getting lower. Loss of activity caused by enzymatic activity after the
leaves are separated from the tree. This means that even if stored at cold temperatures will also cause
biological activity to decrease.

Table 5. Viscosity at the different time of heating

Heating (minutes) Viscosity (cp)
0 275
5 397
10 448

Table 6. Viscosity at different storage

o
f++]
=

Viscosity (cp)

394.8
376.7
290.1
2213
105.5
69.0
304
28.8
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3.5. Moisture

The results of the study of water content retrieved data as shown in Table 7. oe Vera gel is
comprised of 99.5% water and solid magggials (0.5 — 1%) which contain a variety of compounds
including the compound that is soluble in water and fat, vitamins, minerals, enzymes, polysaccharides,
phenolic compounds and organic acids [5]. The moisture of gel which is deposited at room
temperature tends to increase until day 3 and dropped back on day 4. While the gel is stored at cool
temperatures prevail instead.

Table 7. Moisture on the different conditions.

Day Gel
Room temperature Cold temperature

1 95.05 98.37
2 99.66 96.08
3 99.46 96.36
4 94.79 98.12
5 95.13 99.03
6 96.95 99.56
7 94.84 99.48
8 95.08 99.35

4. Conclusion

The conclusions of this research are Aloe vera gel with heating and stored at cold temperatures until
day 5 relatively stable, as seen from the variables shrink weight, color, pH, viscosity and moisture
content. While the gel is stored at room temperature decline sggrted day 2. Aloe Vera gel should be
stored at cool temperatures with a sealed container. The best characteristics of Aloe Vera gel as an
edible coating that can be applied at the post-harvest handling of fruits.

knowledgments
would like to thank the members of the team and all parties at the University of Warmadewa, for
their participation in the research and help me get the best quality result.

Reference

[1] Raghav P K, Agarwal N and Saini M 2016 International Journal of Modern Scientific Research
and Education 12455-5630

[2] Bourtoom T 2008 International Food Research Journal 15 23748

[3] Ramachandra C T and Rao P S 2008 American Journal of Agricultural and Biological Sciences
3 502-10

[4] Eshun K and He Q 2010 Journal Food Science and Nutrition 91-6.

[5] HammanJ H 2008. Molecules 13 1599-1616

[6] Suriati L 2000 Studies the resistance against oxidation and phase change characteristics of the
physicochemical Aloe Vera gel [translation] (Thesis) Bogor Agriculture University. Bogor

[7] Dhall R K 2013 Journal: Critical Review Of Food Science Nutrition 83 435-50

[8] Serrano M, Valverde J M, Guillén F, Castillo S, Romero D M and Valero D 2006 J. Agric Food
Chem. 54 3882-86

[9] Fennema O R 1976 The principle of food science Marcell's Dekker Inc. New York

[10] Glicksman M 1984 Food hydrocolloid CRC Press Inc. Boca Raton Florida.

[11] Stuckey B N 1981 Antioxidants as Food Stabilizers in TE Furia (ed). CRC. Handbook of
Food Additivies CRC Press Inc. Boca Raton Florida

[12] Eskin N A M, Henderson H M and Townsend R ] 1971 Biochemistry of Foods Academic
Press New York.




1st International Conference on Food and A griculture 2018 I0P Publishing
IOP Conf. Series: Earth and Environmental Science 207 (2018) 012051  doi:10.1088/1755-1315/207/1/012051

[13] Suryowidodo C W 1992 Warta IHP 9 1-5




The characteristics of Aloe vera gel as an edible coating

ORIGINALITY REPORT

22+ 18  13%x 10«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to SDM Universitas Gadjah Mada

Student Paper

3%

o

text-id.123dok.com

Internet Source

3%

e

backend.orbit.dtu.dk

Internet Source

2%

-~

Lolly Maria Jose, RS Arun Raj, D Sajan, Arun
Aravind. "Adsorption and photocatalytic
activity of biosynthesised ZnO nanoparticles
using Aloe Vera leaf extract", Nano Express,
2021

Publication

T

lolanda Nicolau-Lapenfa, Pilar Colas-Meda,
Isabel Alegre, Ingrid Aguilé-Aguayo, Peter
Muranyi, Inmaculada Vifas. "Aloe vera gel: An
update on its use as a functional edible
coating to preserve fruits and vegetables",
Progress in Organic Coatings, 2020

Publication

T

usermanual.wiki

Internet Source

T



Submitted to Visayas State University

Student Paper

T

A P Simonenkova, AV Mamaev, V N Masalov,
O N Luneva, E N Demina, E Yu Sergeeva.
"Evaluation of the quality and safety of butter
with an antioxidant complex of natural origin
(birch bark extract and Aloe Vera)", IOP
Conference Series: Earth and Environmental
Science, 2021

Publication

T

Submitted to Universitas Warmadewa
Student Paper

(K

—
o

www.semanticscholar.org

Internet Source

1o

—_—
—

Submitted to Universitas Jenderal Soedirman
Student Paper

T

—
N

doczz.net

Internet Source

(K

—
W

repository.ub.ac.id

Internet Source

T

B

Submitted to Higher Education Commission

Pakistan
Student Paper

T

N
Ul

mafiadoc.com

Internet Source

T




—
(0))

www.thefind.com

Internet Source

T

Submitted to Dhaka University of Engineering

<Il%
& Technology
Student Paper
www.insightsociety.or

InternetSourceg y g <1 %
agrojournal.or

Int%rnetJSource g <1 %
integrityresjournals.or

Interne%Sou%/ce J g <1 %
TY Hendrawati, A D Utami, R A Nugrahani, U

| <l
H Hasyim, A | Ramadhan. "The effects of
types and concentrations of adsorbents on
aloe vera gel opacity", IOP Conference Series:
Materials Science and Engineering, 2019
Publication
aesapconference.or

InternetFS)ource g <1 %

A A Oka, N N Suryani, M Dewantari, N P <1 o

Sarini, N P Mariani. " Body dimensions of
primiparous Bali cattle () supplemented with
concentrate at their first three month of
pregnancy ", IOP Conference Series: Earth and
Environmental Science, 2018

Publication




"Table of Content", IOP Conference Series;: <1 o
Earth and Environmental Science, 2020 °
Publication
MARY D. BOUDREAU, FREDERICK A. BELAND.

<1y

" An Evaluation of the Biological and
Toxicological Properties of (Miller), Aloe Vera
", Journal of Environmental Science and
Health, Part C, 2006

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



