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ABSTRACT

The high use of plastics has a negative impact on sustainable, environmental because it is difficult to be
degraded so that there is waste build up of plastic waste that pollutes the environment. Environment pollution
due to plastic waste taking too long to decompose has become problem. There have been numerous solutions
proposed, one of which is the use of bioplstics. The use of cassava starch as the main ingredient in the
manufacture of bioplastics shows great potential, since Indonesia has diverse range of starch-producing
plant. The aims of the present study is to compare the use of cassava bioplastic and polyethylene plastic as
packaging for cayenne pepper. The experimental research investigated the use of cassava bioplastic.
Observation by using cassava bioplastic that is P2.SD treatment that is with an average rate of good chili
damage is 85%, 15% rather soft, 0% soft, and 0%  rotten. This data shows the best results compared to the
other two treatments. This is because the chili only shrinks and does not decay. This is because the packaging
of cassava-pectin starch has a high value of the rate of water vapor transmission. The packaging of
horticultural commodities is an effort that places fresh commodities into a container that meets the
requirements so that the quality is maintained or only slightly decreases when received by consumers, by
using packaging, the commodity can be protected from mechanical and microbiological collisions during
transportation and storage.
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Introduction

Plastics waste has become a worldwide problem.
Indonesia is the world’s second-largest contributor
of plastics waste after china (Jambeck, et al., 2015),
since it produces approximately 100 million tons of
plastics of various industrial sectors .According to
the most recent data provided by INAPLAST (Indo-
nesian Olefin Aromatic Plastic Industry Associa-
tion), the annual consumption of plastics in Indone-
sia was 4.7 million tons in 2015, rose o 5 million tons
in 2016 (Suryanto et al., 2016), and is predicted to hit
9.52 million tons in 2019.

The high use of plastics has a negative impact on

environmental sustainable, because it is difficult to
be degraded so that there is waste build up of plas-
tic waste that pollutes the environment.

Consumer demands for varieties of food
throughout the year, and preference for conve-
nience have encouraged unprecedented growth of
new developments in food packaging to ensure
available of safe and healthy food. The primary
function of food packaging is to separate food
item(s) from the surrounding environment mini-
mizing or preventing exposure to spoilage factors
including the effects of microorganisms, oxygen,
temperature and humidity to avoid or delay loss of
quality and nutrition. However, food packaging
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system perform several other important functions
such as providing convenience, communication
with consumer, and marketing of packaged prod-
uct.

Generally, starch-based bioplastic in the form of
natural polymer of the extraction plant. Bioplastics
made from plants that contain lots of starch such as
sweet potato, sago, cassava and potato taro. How-
ever, the use of these materials will reduce the por-
tion of food. An additional value if the development
of bioplastics to address environmental problems
from waste as well. In previous studies, we have
succeeded in making bioplastics from waste starch
cassava. Wealth will be the source of basic materials
such as mentioned above, on the country, become
serious potential problem in countries that have the
developed and mastered the science and technology
of packaging biodegradable, particularly in Ger-
many. The country with the mastery of science and
high technology field of packaging are worrying
shortage of basic materials resources (raw materials)
and will be highly dependent on countries with rich
natural resources.

Cayenne pepper (Capsicum frutescens L.) is horti-
cultural product that cannot be stores for along time
because it is easily damaged, so post-harvest han-
dling is required so transportation must be done
carefully. If not handled properly it will cause dam-
age and shrinking the weight of the chili. According
to Suyanti (2007), the amount of damage that oc-
curred starting from the field to the level of retailers
was 23 percent.

Several studies have resulted in the technology of
making plastics from natural materials that can be
degraded in a short time called raw materials such
as cassava starch that is widely available in Indone-
sia. This research aims to compare cassava

bioplastic packaging materials that are environmen-
tally friendly and polyethylene plastic in storing
Cayenne pepper (Capsicum frutescens L.).

Materials and Methods

Material needed in this research is the starch peel
cassava, acetic acid, distilled water, glycerol, dis-
tilled water, 1 M NaOh, HCL 2 M NaOH 20%, glyc-
erol, and materials characterization TGA, XRF, test-
ing tools tensile strength and elongation, measure-
ment tools for proximate analysis. Equipments for
bioplastics manufacturing  (Figure 1A.) process:
glass beakers, Petri dishes, spatulas, measuring
cups, and a pipette, Erlenmeyer, pumpkin heads of
three, funnel, thermometer, magnetic stirrer, hot
plate, analytical balance, oven, pan heater. And
plastics polyethylene (Figure 1B.)

Statistical analysis

Statistical analysis was carried out in five replicates
for the one control and experimental samples. The
data has been analyzed by one-way analysis of vari-
ance (ANOVA) followed by Turkey’s test, Duncan’s
multiple range test for the average value of param-
eter among the three treatments and used to com-
pare the means values between each treatments.

There are 3 levels of statisticals used in this treat-
ments :

Po : Without using packaging (control)
P1 : Polyethylene type synthetic plastic packag-

ing (PE)
P2 : Cassava bioplastic packaging
5 kg chili is taken from the field, then weight 20 g

each for treatment. Observations were made every 3
days, starting on days 3, 6, 9, 12, and 15, on the water
content, weight loss and the level of fruit damage.

Fig. 1. (A). polyethylene plastic (PE)  (B). cassava bioplastic
(A) (B)
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Results

Weights Loss

Based on statistical analysis on weight loss measure-
ments seen on day 3 to 15 shows that treatment has
a significant effect on weight loss can be seen in Fig-
ure 2.

PO.SD shows the average level of damage to the
fruit that is 79% good chili, 18% rather soft, 3% soft
and 0% rotten.

The observation of packaging using plastic PE,
the P1.SD treatment showed better results than the
PO.SD treatment, however, average damage rate of
good cayenne pepper was 84%, rather soft 13%, and
rotten 0%.

Fig. 2. Comparison chart for weight loss on day 3 trough
15.

Observations from day 3 to day 15, showed
P2.SD treatment using cassava bioplastics obtained
the highest weight loss, for example day 3 (6.33%),
day 6 (13.33%), day 9 (17.50%), 12th day (20.83%),
and 15th day (25.00%). The treatment that the lowest
weight loss was P1.SD, packaging using synthetic
polyethylene (PE) plastic which was day 3 (1.67%),
day 6 (2.50%), day 9 (2.505), day 12 (2.50%), and day
15 (3.33%). While for the control are the 3rd day
(1.67%), the 6th day (5.83%), the 9th day (12.50%), the
12th day (15.00%), and the 15th day (20.00%).

Water Content

Based on the data of water content is on the 15th day
we showed that the packaging treatment had influ-
ence on the water content of chili. It can be seen in
Figure 3.

Based on observations of shrinkage of water con-
tent on the 15th day showed that the packaging treat-
ment significantly affected to the water content.
Based on the water content graph shows that the
highest P1.SD treatment (72.50%) and P2.SD treat-
ment, the lowest (67.83%).

Level of Fruit Damage

To determine the level of damage to the fruit that is
by observing one by one visually with the provi-
sions of the texture as follows (Kalsum, 2018): good,
somewhat soft, soft androtten can be seen in Figure
3.

Based on the diagram above, the treatment of

Fig. 4. Control (without treatment)

The observation of packaging using cassava
bioplastics for example P2.SD treatment showed
better results than the treatment of PO.SD and
P1.SD that is with an average level of damage to
good cayenne pepper is 85%, rather soft 15%, soft
15%, and rotten 0%. This data is taken based on the
results of observations made from day 3 to day 15.

Discussion

Weight Loss

Weight loss is the amount of weight reduction of
fresh products during storage due to loss of water in
fruits that occur at harvest until consumed by con-
sumers. Weight loss is one of factors of the rapid
decline in the quality of fruit (Marlina et al., 2014).
The purpose of observing weight loss in this study

Fig. 3. Comparison chart of water content on day 15
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is to determine the amount of weight depreciation
of fresh products during storage. The smaller the
amount of weight loss, the quality of cayenne pep-
per is maintained, due to the less amount of water
that evaporates so that the amount of weight de-
creases the smaller. Conversely the greater the re-
duce weight loss due to transpiration will be even
greater. The highest value of weight loss is on P2.SD
or cayenne pepper with packaging treatment using
cassava bioplastics with average value of weight
loss on day 3 (6.33%), day 6 (13.33%), day 9
(17.50%), 12th day (20.83%), and 15th day (25.00%)
(Figure 5). The highest weight loss is produced by
cayenne pepper in cassava bioplastic packaging
until the last storage. The use of cassava bioplastics
as a packaging causes the water content of the chili
to evaporate, causing chili to shrink quickly, that is
because the increase in weight loss is mostly due to
high respirations. The opening and closing of the
rind determine the amount of water loss that results
in fruits loss (Pantastico, 1986). The average weight
loss of cayenne pepper with PO.SD treatment or
chili that was not given packaging treatment with
the average value of weight loss is  3rd day (1.67%),
the 6th day (5.83%), the 9th day (12.50%), the 12th day
(15.00%), and the 15th day (20.00%) (Figure 1). Ac-
cording to Lamona et al. (2015), because of the high-
water content in freshly harvested chili, which is
about 77.74% so it must be immediately treated so
that rotting occurs due to the high respiration activ-
ity that occurs in chili after harvesting. Packaging
and storage at low temperatures is part of post-har-
vest handling that can be applied to withstand the
decrease in chili water content which is very influ-
ential on weight loss.

The lowest weight loss of cayenne pepper was
found in the P1.SD treatment or using polyethylene
plastic (PE)  type during storage for 15 days, day 3
(1.67%), day 6 (2.50%), day 9 (2.505), day 12 (2.50%),
and day 15 (3.33%), and significantly different from
the control, this is because of the packaging of this
type of polyethylene synthetic plastic, the water
content of chili dose not evaporate, but the fruit be-
comes soft and rots quickly, causing weight loss in
the treatment is very low.

Water Content

The results of the water content is shown in figure 6,
have a significant effect on the type of packaging on
differences in water content. According to Lownds
et al. (1994), that packaging can reduce water loss by
an average of 20 times or more in each storage. The
highest water content of cayenne pepper in P1.SD
treatment or packaging using synthetic polyethyl-
ene (PE) plastic type was 72.50%, PO.SD or chili
which was not given packaging treatment was
69.33%, while the lowest was in P2.SD treatment or
packaging using cassava bioplastic which is 67.83%.
This is because on the last day of storage the condi-
tion of cayenne pepper is shriveled and dried (with-
out packaging), soft, runny and decomposed (pack-
aging using polyethylene plastic), For cassava
bioplastic packaging, the fruit is shrinking and dry.
This affects the yield of cayenne pepper. Acooding
to Sembiring (2009), it states that the porous packag-
ing can protect the product from moisture.

Level of Fruit Damage

Determine the level of fruit damage is done by ob-
serving one by one visually with the provision of
the texture as follows (Kalsum, 2014) : good, rather

Fig. 6. Cassava bioplastic packaging

Fig. 5. Polyethylene plastic packaging (PE)

Bagus = Good

Agak Lunak =
Rather Soft

Lunak = Soft

Busuk = Rotten

Bagus = Good

Agak Lunak =
Rather Soft

Lunak = Soft

Busuk = Rotten
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soft, soft, and rotten. The best texture category with
the highest value is in the packaging treatment us-
ing cassava bioplastics that is 85%, then the packag-
ing uses 84% polyethylene (PE) plastic type, and the
lowest one is cayenne pepper without packaging
(control) of 79%. This is because the lower the water
content in the fruit, the damage to the fruit de-
creases. This is in accordance with the opinion of
Sacharow (1980), that the packaging of horticultural
commodities is an effort that places fresh commodi-
ties into a container that meets the requirements so
that the quality is maintained or only slightly de-
creases when received by consumers, by using
packaging, the commodity can be protected from
mechanical and microbiological collisions during
transportation and storage.

Observation  in PO.SD treatment showed an av-
erage level of damage to chili is 79% which is good,
18% rather soft, 3% soft, and 0% rotten. This data
shows the lowest result than the other two treat-
ment, because this is due to this treatment not using
packaging (Figure 6A). Cayenne pepper itself is one
of the commodities that is prone to deterioration in
quality, which causes the shelf life of chili to be not
durable for 2-4 days, besides that the packaging
serves to protect the product from damage

(Rahmawati et al. 2014).
Observation of PI.SD or using PE plastic with an

average damage rate of good chili is 84%, 13%
rather soft, 3% soft, and 0% rotten, which shows
better results than the treatment of PO.SD. This is
due to this treatment using chili fruit packaging, so
the level of damage to the fruit is reduce, and poly-
ethylene (PE) plastic is type of synthetic plastic that
is often used by the public (Figure 6B).  The packag-
ing is able to maintain the moisture of chili and re-
duce the rate of respiration and transpiration well
plus one of its properties is water and steam resis-
tant (Syarief et al. 1989).

Observation by using cassava bioplastic that is
P2.SD treatment that is with an average rate of good
chili damage is 85%, 15% rather soft, 0% soft, and
0% rotten. This data shows the best results com-
pared to the other two treatments (Figure 6C).  This
is because the chili only shrinks and does not decay.
This is because the packaging of cassava-pectin
starch has a high value of the rate of water vapor
transmission, so that is able to withstand the trans-
mission of water vapor from inside the container
(layuk et al., 2002). Cassava bioplastics are also plas-
tics that are derived from biodegradable natural
materials and can be used like conventional plastics

Fig. 6. (A). Sample treatment not using packaging (control), (B). Sample treatment using Polyethyl-
ene plastic (PE),  (C) Sample using cassava bioplastic

(A)

(B) (C)
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in general to treat water and compounds that are
not harmful to the environment and health (Sinaga,
2014).

Conclusion

The results found that 1 (one) treatment of the best
packaging, namely P2.SD (cassava bioplastic) treat-
ment that is with an average rate of good chili dam-
age is 85%, 15% rather soft, 0% soft, and 0%  rotten.
This data shows the best results compared to the
other two treatments.
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