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ABSTRACT
The purpose of this research was to determine the best concentration of citronella oil on the edible
coating from chitosan towards the organoleptic quality of pempek. This research used an
experimental method consisting of 5 treatments: without edible coating (control one), addition of
citronella oil with a concentration of 0%, 1.5%, 2.5%, and 3.5% using 20 panelists as replications.
The parameters observed in this research were organoleptic characteristics (appearance, texture,
aroma, taste, teeth cutting test, and folding test) based on the panelists' preference level using a
hedonic test and chemical analysis (water content and fat content) and shelf life of pempek for
each treatment. Chemical test data were analyzed descriptively while the organoleptic test results
were analyzed using the Friedman test. Based on the Friedman test, it was found that pempek
edible coating chitosan with the addition of citronella oil up to 2.5% is still preferred by panelists
with a water content on 1st day was 53.08% and on 4th day was 53.05% while the fat content on 1st
th
day was 1.46% and on 4 day was 2.72%. Based on the Bayes test, taste is the most important
criterion compared to appearance, texture and aroma. Pempek edible coating chitosan with the
addition of citronella oil has a shelf life of up to 4 days.
_____________________________________________________________________________________________________
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quality of a product can be measured from
changes in physical, chemical, and sensory
acceptance levels [6].

1. INTRODUCTION
Pempek is a traditional food from South Sumatra
which uses fish as raw material. Pempek is
prone to damage because it has high water
content. This is the reason sellers take a shortcut
to preserve pempek by adding borax as a
preservative because borax can be obtained
easily and the price is quite affordable.

Based on this explanation, it is necessary to
conduct research on the addition of additional
antibacterial compounds such as citronella oil
(Cymbopogon nardus) to chitosan edible coating
to maximize the durability of pempek and
improve its organoleptic quality.

To solve this problem, chitosan can be used as a
substitute for borax. Chitosan is a derivative
product of chitin polymer which is produced from
fishery processing industrial waste, one of which
is shrimp head and shell waste. Chitosan can be
used as a natural preservative in making edible
coatings because it contains antibacterial
compounds that can inhibit the bacterial growth
by damaging cell membranes [1].

2. MATERIALS AND METHODS
2.1 Time and Place
This research was conducted during JulyOctober 2020. The study was conducted in the
Fishery Product Processing Laboratory, Faculty
of Fisheries and Marine Sciences, Padjadjaran
University, Sumedang Regency, West Java,
Indonesia.

Edible coating is a group of edible packaging
materials that can protect food products, the
original appearance of the product can be
maintained and can be eaten immediately and is
safe for the environment [2]. Edible coating is
made of edible materials by dipping, spraying,
casting, brushing onto the surface of food
products to protect and increase the added value
of the product (Miskiyah 2010). To maximize the
durability of pempek, additional antimicrobial
compounds can be used in the edible coating
which is commonly called the active edible
coating. Active edible coating is the application of
an edible coating with the addition of certain
materials so that it can inhibit damage by
microorganisms [3].

2.2 Materials and Tools
The materials used are water soluble chitosan
powder food grade 100 g from CV. Bio Chitosan
Indonesia, citronella oil food grade 60 ml from
PT. Aroma Atsiri Indonesia, mackerel fish meat
500 g, distilled water 100 ml, tapioca flour 500 g,
salt 13 g, ice water 150 ml, garlic 14 g. The tools
used are knives, cutting boards, basins, meat
grinders, blenders, pans, filters, analytical scales,
ziplock plastic, measuring cups, beaker glass.

2.3 Research Procedure
2.3.1 Procedure of making chitosan active
edible coating

Citronella oil has a function to inhibit bacterial
growth so that it can be used as a food
preservative. The chemical composition of
citronella oil contains 32-45% citronellal
compounds, 12-18% geraniol, 12-15% citronellol,
3-8% geraniol acetate, 2-4% citronellal acetate
[4]. Citronella oils have lipophilic properties that
can pass through bacterial walls because the
bacterial walls are composed of polysaccharides,
fatty acids, and phospholipids, which can cause
damage to cell walls so they can kill bacteria. In
addition, essential oils can also inhibit the
stability of bacterial cell membranes and cause
loss of cytoplasmic material [5].

Water soluble chitosan powder is weighed as
much as 1.5 grams and put into a beaker glass
then 100 ml of distilled water is added, then the
solution is stirred until it is homogeneous.
Furthermore, citronella oil is added according to
the concentration determined then the active
edible coating is filtered and ready for use.
2.3.2 Procedure of making pempek
Mackerel fish meat is mashed using a meat
grinder, then put into a basin then added with ice
water and stir until evenly distributed. Then the
necessary ingredients are weighed and put in the
basin and then stirred until a dough forms. The
dough is formed by a small lenjer, then the

The shelf life of a product can be determined
based on sensory changes in the product that
consumers can consider whether the product is
still suitable or not acceptable. Changes in the
2
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pempek is boiled at a temperature of ± 90°C until
the pempek floats. The cooked Pempek is
drained.

The hedonic test usually produces many of the
same numbers so it is necessary to carry out an
analysis that can provide differences between
treatments. The best decision making from
several treatments can use the Bayes method by
considering the criterion weight and median
value.

2.3.3 The application of active edible coating
chitosan
Pempek is immersed in chitosan edible coating
solution for 5 minutes. Then the organoleptic test
was carried out, and the other pempek were
stored in ziplock plastic which had been given a
hole at room temperature (25 °C-30 °C).
Organoleptic quality observations were carried
out once a day.

3. RESULTS
3.1 Organoleptic
Pempek

Characteristics

Observation of the organoleptic characteristics
was carried out using a hedonic scale to
determine the level of preference for the
panelists.
The
criteria
observed
were
appearance, texture, aroma, and taste. Folding
test and teeth cutting test were also carried out.

2.4 Research Methods
This research used an experimental method
consisting of 5 treatments: without edible coating
control one, addition of citronella oil with a
concentration of 0%, 1.5%, 2.5%, and 3.5%
using 20 panelists as replications. In each
treatment using a chitosan concentration of
1.5%. The parameters observed in this research
were organoleptic characteristics (appearance,
texture, aroma, taste, teeth cutting test, and
folding test) based on the panelists' preference
level using a hedonic test and chemical analysis
(water content and fat content) on pempek for
each treatment.

3.1.1 Appearance
Appearance will give rise to a good impression or
not according to the panelist's level of preference
for the product [8]. The hedonic average value of
pempek appearance is presented in Table 1.
The results of the Friedman test showed that the
application of chitosan edible coating with the
addition of citronella oil to a concentration of
3.5% did not have an effect on the appearance
characteristics of pempek with a median value
ranging from 7 to 9, which means that pempek is
still favored by panelists. Edible coating made
from polysaccharides can improve flavor, texture,
color and increase stability during storage,
improve appearance and reduce the level of
spoilage of a product [9]. The addition of
lemongrass oil to gelatin edible film can increase
the brightness of the color of the barramundi fish
fillets [10].

2.5 Data Analysis
Chemical test data were analyzed descriptively.
The results of the organoleptic test were
analyzed using non-parametric, namely the
Friedman test to determine the level of
preference for the panelists to the organoleptic
characteristics of pempek. If the Friedman test
shows
significant
results,
a
further
multiple comparison test is carried out to
determine the difference in each treatment [7].

Table 1. Value of Pempek Appearance Based on Concentration of Citronella Oil
Concentration of citronella oil (%)
Control
0
1.5
2.5
3.5

of

Median
7
7
9
9
7

Average
7.1 a
a
7.1
8.1 a
a
8.3
a
7.5

Note : The numbers followed by different letters on the average treatment indicate a significant difference
according to the multiple comparison test with a significance level of 5%
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3.1.2 Texture

citronella oil with a value of 5 which means
normal or neutral. Essential oils are formed from
volatile compounds, these compounds easily
reach the olfactory system at the top of the nose.
Citronella contains essential oils of 0.4% [13].

Texture is an organoleptic assessment
parameter that affects consumer acceptance of a
product. The hedonic average value of the
pempek texture is presented in Table 2.

3.1.4 Taste

The results of the Friedman test showed that the
median
value
of
the
highest
texture
characteristics was found in the addition of 2.5%
citronella oil with a value of 8, which means that
the panelists preferred it. The lowest median
value for texture characteristics is in the control
treatment with a value of 5 which means normal
or neutral. The addition of citronella oil to
pempek can improve the texture of pempek to
become more elastic because the essential oil is
hydrophobic. Hydrophobic group will tend to
produce a strong gel system because it can hold
water into the product so that it can affect the
elasticity of the pempek [11].

Taste is a parameter that determines the final
decision of consumers to accept or reject a food
product [14]. The hedonic average value of the
pempek taste is presented in Table 4.
The results of the Friedman test showed that the
median value of the highest taste characteristics
was in the control treatment, the addition of 0%,
1.5% and 2.5% citronella oil with a value of 7,
which means that the panelists preferred it. while
the median value of the lowest taste
characteristics was found in the addition of 3.5%
citronella oil with a value of 4 which means that it
is less favorable. Pempek with a concentration of
3.5% citronella oil has a spicy and slightly bitter
taste. The more citronella oil is added, the spicy
sensation will increase, this is because the
volatile compounds in citronella oil can give a
bitter and spicy taste [15].

3.1.3 Aroma
Aroma can determine the delicacy of food and
affect the level of acceptance [12]. The hedonic
average value of the pempek aroma is presented
in Table 3.

3.1.5 Folding test

The results of the Friedman test showed that the
highest median value of aroma characteristics
was found in the control treatment, the addition
of 0%, 1.5% and 2.5% citronella oil with a value
of 7, which means that the panelists preferred it.
The
lowest
median
value
for
aroma
characteristics is in the treatment of 3.5%

The folding test is a test to see the elasticity of a
product. The average value of the chitosan
edible coating pempek fold test with the
addition
of
different
concentrations
of
citronella oil is presented in Table 5.

Table 2. Value of pempek texture based on concentration of citronella oil
Concentration of citronella oil (%)
Control
0
1.5
2.5
3.5

Median
5
7
7
8
6

Average
5.6 a
ab
7
7.1 ab
b
7.9
a
6

Note : The numbers followed by different letters on the average treatment indicate a significant difference
according to the multiple comparison test with a significance level of 5%

Table 3. Value of pempek aroma based on concentration of citronella oil
Concentration of citronella oil (%)
Control
0
1.5
2.5
3.5

Median
7
7
7
7
5

Average
7.2 b
b
7.3
6.4 ab
ab
6.3
a
4.9

Note : The numbers followed by different letters on the average treatment indicate a significant difference
according to the multiple comparison test with a significance level of 5%
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The application of chitosan edible coating with
the addition of different concentrations of
citronella oil, namely 0%, 1.5%, 2.5%, and 3.5%
did not give a significant difference to the
control treatment. However, the use of chitosan
edible coating with the addition of citronella oil
was able to provide a better elasticity level of
pempek compared to the control treatment.
Chitosan which is used as an edible coating
material has high chemical reactivity properties
that can bind water and oil to produce better
elasticity [16].

highest median value of the teeth cutting test
was found in the addition of 0%, 1.5%, 2.5%,
and 3.5% citronella oil with a value of 7 which
means that pempek has a fairly strong elasticity
level. The use of chitosan edible coating with the
addition of citronella oil was able to provide a
better elasticity level of pempek compared to the
control treatment. The use of chitosan
edible coating with the addition of citronella oil
was able to provide a better elasticity level of
pempek compared to the control treatment.
Chitosan has high chemical reactivity properties
which can bind water. the reduced water
content in a product will cause the product to be
more compact and tougher in texture [18].

3.1.6 Teeth Cutting Test
The teeth cutting test is used to measure the
level of sensory elasticity, this elasticity is related
to the strength of the gel [17]. The average value
of the chitosan edible coating pempek teeth
cutting test with the addition of different
concentrations of citronella oil is presented in
Table 6.

3.2 Decision Making Using the Bayes
Method
The results of calculations to determine the best
treatment were carried out by considering the
appearance,
aroma, texture,
and
taste
criteria of chitosan edible coating with the
addition of different concentrations of citronella
oil are presented in Table 7.

The median value of the control treatment shows
the lowest value is 6, which means that the
pempek has a rather strong elasticity level. The

Table 4. Value of pempek taste based on concentration of citronella oil
Concentration of citronella oil (%)
Control
0
1.5
2.5
3.5

Median
7
7
7
7
4

Average
b
7.3
7.2 b
b
6.5
6.2 b
a
3.8

Note : The numbers followed by different letters on the average treatment indicate a significant difference
according to the multiple comparison test with a significance level of 5%

Table 5. Value of pempek folding test based on concentration of citronella oil
Concentration of citronella oil (%)
Control
0
1.5
2.5
3.5

Median
5
5
5
5
5

Average
4.7 a
a
5
a
5
5a
a
5

Ranking
AA
AA
AA
AA
AA

Elasticity
Very Elastic
Very Elastic
Very Elastic
Very Elastic
Very Elastic

Note : The numbers followed by different letters on the average treatment indicate a significant difference
according to the multiple comparison test with a significance level of 5%

Table 6. Value of pempek teeth cutting test based on concentration of citronella oil
Concentration of citronella oil (%)
Control
0
1.5
2.5
3.5

Median
6
7
7
7
7

Average
6.1 a
a
6.5
a
6.5
6.6 a
a
6.3

Note : The numbers followed by different letters on the average treatment indicate a significant difference
according to the multiple comparison test with a significance level of 5%
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Based on the Bayes test, taste is the most
important criterion compared to appearance,
texture and aroma. The use of chitosan edible
coating on pempek with the addition of 2.5%
citronella oil obtained the highest alternative
value of 9.98. The lowest alternative
value is found in the addition of 3.5%
citronella oil treatment of 6.85. Based on the
preference test parameters that have been
carried out, pempek edible coating chitosan with
the addition of 2.5% citronella oil concentration
is the best treatment and is still preferred by
panelists.

3.3 Shelf Life of
Temperature

Pempek

at

3.4 Water Content
The results of the water content test of pempek
using chitosan edible coating with the addition of
different concentrations of citronella oil on day-1
and day-4 are presented in Table 8.
Water content of control pempek or without
active edible coating chitosan increased from
55.95% on day-1 to 61.40% on day-4. However,
the water content of chitosan edible coating
pempek with the addition of citronella oil was 0%,
1.5%, 2.5%, and 3.5% decreased on day-4.
Essential oils are hydrophobic which can
increase
the
barrier
properties
against
moisture and have resistance to gases, vapors or
liquids, and sensory properties in products that
use edible coatings [9].

Room

The characteristics of organoleptic quality
degradation in pempek are the appearance of
mucus on the surface, the color changes to
dullness, has an unpleasant taste, and has a
bad smell [19]. Pempek was stored at room
temperature and its organoleptic parameters
were observed, such as appearance, aroma,
and texture. Based on observations up to day-5
carried out by panelists, it was found that the
shelf life up to the acceptance limit for
chitosan edible coating pempek with the addition
of citronella oil was 4 days. Pempek on day-4 is
still preferred by the panelists with the
appearance of the pempek is still bright, there is
no foul smell yet, and the texture is still
elastic, so that the pempek is still feasible to get
into the frying process.

3.5 Fat Content
The results of the pempek edible coating
chitosan fat content test with the addition of
different concentrations of citronella oil on day-1
and day-4 are presented in Table 9.
The value of the control pempek fat content or
without active edible coating decreased from
2.68% on day-1 to 1.85% on day-4. The fat
content value of pempek using chitosan
edible coating with the addition of 0% citronella
oil also decreased from 2.32% on day-1 to 2.22%
on day-4. However, the fat content of
chitosan edible coating pempek with the addition

Table 7. Matrix of pempek active edible coating assessment decisions
Concentration of
citronella oil (%)
Control
0
1.5
2.5
3.5
Weight Criteria

Appearance
7
7
9
9
7
0.11

Criteria
Aroma Texture
7
5
7
7
7
7
7
8
5
6
0.28
0.14

Taste
7
7
7
7
4
0.47

Alternative
value
8.36
9.30
9.51
9.98
6.85

Value of priority
0.19
0.21
0.22
0.23
0.16

Table 8. The results of the S Day-1 and Day-4
Concentration of citronella oil (%)
Control
0
1.5
2.5
3.5

water content
1st Day (%)
4th Day (%)
55.95
61.40
58.85
56.81
53.23
53.06
53.08
53.05
52.53
52.08
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Table 9.The results of the pempek active edible coating fat content test on Day-1 and Day-4
Concentration of citronella oil (%)

Fat content
st

1 Day (%)
2.68
2.32
1.85
1.46
1.07

Control
0
1.5
2.5
3.5

of citronella oil was 1.5%, 2.5%, and 3.5%
increased on day-4. Essential oil compounds
with high concentrations will diffuse and their
hydrophilic components will bind to oil
molecules which will eventually cause lysis of the
entire lipoprotein membrane which results in
damage to the cell walls causing the death of
microbial cells [20].

6.

7.
8.

4. CONCLUSION
Based on the research, it can be concluded that
pempek with the addition of 2.5% citronella oil to
the chitosan edible coating is the best treatment
with the criteria of appearance, texture, aroma,
and taste that are still favored by panelists. The
addition
of
citronella
oil
to
pempek
effectively increases the shelf life of pempek up
to 4 days.
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