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Abstract. Edible film is a thin layer (biodegradable) used to coat food and can be eaten. In addition edible
film serves as a vapor transfer inhibitor, inhibits gas exchange, prevents aroma loss, prevents fat transfer,
improves physical characteristics, and as an additive carrier. Edible film made of cassava starch, glycerol
and chitosan. Cassava starch is used as raw material because it contains 80% starch. Glycerol serves as a
plasticizer and chitosan serves to form films and membranes well. The purpose of this research is to know
the characteristic test of edible film by using ANOVA analysis, where the variable of drying of the oven is

temperature (700C, 800C, 900C) and time for 3 hours and variables change chitosan (2 gr, 3 gr, 4 gr). The
result of this research was obtained the most optimum for water content and water resistance in temperature

variable 80 °C and chitosan 4 gr. The best edible films and bubbles on temperature variables are 80 °C and

chitosan 4 gr.

1 Introduction

Foodstuffs are generally very sensitive and susceptible to
quality degradation due to environmental, chemical,
biochemical and microbiological factors. Decrease in
quality can be accelerated in the presence of oxygen,
water, light, and temperature. One way to prevent or
slow the phenomenon is with proper packaging [1].

Plastic packaging materials are widely used with
economic consideration and provide good protection in
preservation. About 60% of polyethylene and 27% of
polyester are produced to make packaging materials used
in food products. However, the use of synthetic materials
has an impact on environmental pollution [2]. Therefore,
at this time research is needed on packaging materials
that can be described (biodegradable) [2,3].

The development of edible films on food in addition
to providing better product quality and extended
durability, can also be an environmentally friendly
packaging material. Edible film provides an alternative
packing material that has no impact on environmental
pollution because it uses renewable materials and is
cheap [4-6]. The application of edible films on food
products is not a new concept and has been extensively
studied extensively. The application of edible films can
extend the shelf life and maintain the quality of various
food products [5,6].

Polysaccharides such as starch can be used as raw
material for edible film making. Starches are often used
in the food industry as biodegradable films to replace
plastic polymers because they are economical,
renewable, and provide good physical characteristics [4].
Cassava starch is often used as a supplementary
ingredient in the food industry and starch-based industry
due to its high stone content [7,8]. High starch
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production, easy planting, and easy to find in Indonesia
make cassava potential to be used as the basic material
of edible film [9].

This study aims to produce quality edible film, both
physically and chemically, this research tries to use
temperature and chitosan variation on edible film drying
of cassava starch and to study the influence of each
factor on the measured parameter.

2 Methods

The experiment were conducted on March 2017 in
Chemical Lab in Chemical Engineering Diponegoro
University.

2.1 Raw Material

2.1.1 Starch solution

Edible film obtained from the main ingredient of starch
flour. 6 gr starch flour plus 100 ml aquadest in 1000 ml
beaker glass. Mix starch and water flour on magnetic
stirrer for 10 minutes at room temperature to form a
starch suspension. The resulting suspension is stirred and
heated at 60°C for 15 minutes with a stirring scale of 6 to
form a starch gel.

2.1.2 Chitosan solution

Chitosan variable 2, 3, 4 gr plus 100 ml of 1% acetic
acid concentration in beaker glass 500 ml. Mix both
materials on magnetic stirrer with temperature 50°C for
20 minutes with stirring scale 6. Formed yellow light
chitosan gel.
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2.2 Edible film Preparation

Edible film, starch gel mixed with chitosan gel. Then
stirred and reheated at 60°C for 20 minutes. At 10
minutes added 4 ml of glycerol. Stirring is resumed until
the solution is completely mixed (= 15 minutes). Edible
Solution The resulting film, removed its impurities and
bubbles, then settled momentarily at room temperature.
Set up a 20x5cm glass plate that has been cleaned and
taped. Edible film solution is poured in glass plate
slowly evenly. The glass plate along with the edible film
is dried in an oven with variable temperature (70°C,
80°C, 90°C) for 3 hours. The dried film is released from
the glass plate. Edible film formation of cassava starch
and shrimp chitosan with the addition of glycerol
plasticizer

2.3 Water Content Analysis

Determination of water content in food can be done by
drying method (with regular oven), where calculation of
moisture content based on dry matter (dry base). Dry
base is the ratio between the weight of the water in the
material and its dry weight. Dry matter is the weight of
the original material after being reduced by the weight of
the water [10].

A (initial initial-weight weight
% Water content = g T x 100%

(final weight)

2.4 Water Resistance Analysis

The water resistance test procedure is by weighing the
initial weight of the sample to be tested (wo), then
inserted into a container containing the distilled water for
10 seconds. The sample is removed from the container
containing the distilled water and the water contained on
the plastic surface is removed with a paper tissue, after
which the weighing is done. Samples are put back into
the container containing the distilled water for 10
seconds. Then the sample is removed from the container
and recalculated. The weighing is repeated until the final
sample weight is obtained [11]. Furthermore the water
absorbed by the sample is calculated through the
equation:

M — o

water (%) = Wo

x100%%G

2.5. Organoleptic Analysis

Organoleptic analysis or sense-test is a way of testing
using the human senses as the primary means of
measuring the reception power of the product.
Organoleptic testing has an important role in the
application of material quality. Organoleptic test ie
product color analysis and bubble analysis

3 Results and Discussion

3.1 Water Content Analysis

Variable Temperature 70 °C

Chitosan 2 gr Chitosan 3 gr

Chitosan 4 gr

Variable Temperature 80 °C

Chitosan 2 gr Chitosan 3 gr

Chitosan 4 gr

Variable Temperature 90 °C

Chitosan 2 gr Chitosan 3 gr

Chitosan 4 gr

Fig. 1. Edible film in the temperature variable 700C, 800C,
900C.

Water content based on dry matter (dry basis is the
ratio of the weight of water in the material to dry weight
Dry material is the weight of the original material after it
is reduced by the weight of the water.

This water content analysis was performed by using
3 gram samples from each of the oven variables with
temperature of 1050C for 15 minutes.
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Table 1. Water content analysis edible film

. Temperature Time Water content(%)
Variable C) (hours) A B C
1 70 3 343 % 25,3 % 21,7 %
2 80 3 19 % 14 % 13,3 %
3 90 3 10,7 % 9 % 7,3 %
Water Content Analysis 3.2 Water resistance analysis
40,00%
E 30,00% & Variable Temperature 70 o
£
8 20,00% +—* chitosan 2 gr
a
g 10,00% | == chitosan 3 gr
- == chitosan 4 gr
0,00%
Chitosan 3 gr
70 80 g0
temperature

Fig 2. Water Content Analysis

Based on fig 2 of the water content analysis
tendency to decrease the edible water content of the film
along with the increase of added chitosan concentration.
This is due to the hydrophobic nature of chitosan.
Hydrophobic is the inability of a compound to bind
water, so edible film with the addition of higher chitosan
causes the water content in the material to decrease and
the resulting water content becomes low [11,12]. In
addition, the use of starch as a base material in the
manufacture of edible film causes the resulting film has
high water content so that the edible film added khitosan
with low concentration causes the water content
increases, as in the variables with the addition of
chitosan 2 gr and 3 gr. This happens because the starch
has the ability to absorb water because it has a hydroxyl
group. The starch molecule contains a very large
hydroxyl group so the ability to absorb water is also very
large. This supports that with the addition of chitosan
with high concentration will produce edible film with a
small water content [13].

Based on the theory above the most appropriate
water content is a temperature variable of 800C with the
addition of chitosan 4 gr is obtained water content of
13.3%. With the water content is produced edible films :
that are not dry only so not fragile and not moist, other Chitosan 2 gr| Chitosan 3 gr
than that high water content susceptible to microbial
growth.

Chitosan 4 gr

Variable Temperature 80 °C

Chitosan 3 gr

Chitosan 4 gr

Variable Temperature 90 °C

Chitosan 4 gr

Fig. 2. Edible film in the temperature variable 700C, 800C,
900C.
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Graph 2. Water resistance analysis

Edible resistance of film to water can be done using
swelling test. Swelling is the ability of a polymer to
absorb the solvent and experience a certain volume
swelling. The water resistance test in this study was
conducted with edible sample size of 1 x 2 cm where
weighing the initial weight of the sample to be tested
(wo), then inserted into the container containing the
distilled water for 10 seconds. The immersion and
weighing procedure is repeated until the final sample
weight is obtained constantly.

The value of water resistance in the film is said to be
good if the percent swelling is low. So the lower percent
swelling that is obtained then the resulting film more
water resistant. In general there is a tendency to decrease
the sweeling value of the edible film as the added
concentration of chitosan is added. The higher the
concentration of added chitosan, the smaller the swelling
percentage [4]. This is because the nature of chitosan is
hydrophobic (do not like water). Chitosan has insoluble
properties in water and organic solvents because
chitosan has a crystal structure composed of
intramolecular and intermolucular hydrogen bonds
[14,15].According to Muzarelli et al, [15] stated that
chitosan has a negatively charged hydroxyl group (-OH)
and an amin (-NH2) group that is positively charged so
that the chitosan is able to bind strongly ionic. The
presence of negatively charged hydroxyl groups on
chitosan causes chitosan to be hydrophobic and has an
effect in increasing the percentage of water resistance of
edible film produced.

Based on the water resistance test, the best result is
the temperature variable of 800C with the addition of
chitosan 4 gr that is obtained% water resistance of 0,164
With% water resistance is produced edible film that
absorbs water with small quantities and not destroyed
when the swelling test.

ICENIS 2017
Table 2. Results of Resilience to Water edible film
bl Temperature Time Water resistance
Variable C0) (hours) A B C

1 70 3 17,4 % 18,2% 16,9 %

2 80 3 17,86 % 17,6 % 16,4 %

3 90 3 17,72 % 15,49 % 15,28 %

Water resistance analysis
3.3. Organoleptic Analysis
@ 19,00%
£18,00% - _tﬁ’— Table 3. Organoleptic Analysis Edible Film
E 17,00% +— | \ .
216,00% ¢—chitosan2 g N Color Bubble
= 15 00% m . Variable
TRkl —l—chitosan3 gr A B C A B C
w14,00% 1 Brown Brown Brown Many Little Little
13 00% —chitosand g
{ 2 Transparent Transparent Transparent Little Little
70 80 90 White White White
Temperature

3 Transparent Transparent Transparent Little
white white white

The color of the edible film is determined by the
visual (subjective) test. Factors affecting the color of the
edible film is the drying temperature. The most optimum
color is the temperature variable 80°C and 3 hours of
drying time is transparent white. While at the
temperature of 70°C and the duration of drying 3 hours
of brownish white edible film this may be due to the
temperature is less hot so that the film is still thick and
the color can not be transparent.

The number of air bubbles means the worse the
quality of edible film because the more air bubbles the
worse the water resistance of edible film. The number of
air bubbles caused by the process of formation of
cassava starch gelatin is not perfect.

4 Conclusion

The most optimum variable on water content analysis
and water resistance is temperature of 800C with the
addition of chitosan 4 gr that is got water content equal
to 13,3%. And water resistance of 16.4%. Organoleptic
analysis on edible film obtained results include color and
bubbles, where the most optimal result is on the
temperature variable 800C and 3 hours of drying time is
transparent white and no bubbles. The number of air
bubbles means the worse the quality of edible film
because the more air bubbles the worse the water
resistance of edible film.
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