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ABSTRACT  

 

Indonesia is the second largest producer of plastic waste in the world after China. Plastics are generally made from 

synthetic organic polymers derived from petrochemicals, because of their low cost and durability humans produce plastic 

in significant quantities. The main ingredients of biodegradable plastics include natural polymers such as starch, pectin, 

and gelatin, which contribute to the formation of the plastic structural framework. Biodegradable plastics can be made 

from corn starch that represent a promising alternative to conventional plastics due to their renewable nature and potential 

for biodegradability. Corn starch is processed through extraction, which is then converted into a raw material for 

bioplastics. These bioplastics can decompose in industrial composting conditions within approximately 21 to 90 days, 

significantly reducing environmental pollution compared to non-renewable plastics that may take hundreds of years to 

decompose. This review focuses on corn starch as the primary material for bioplastics, highlighting the mechanical 

properties and biodegradability when combined with various plasticizers, fillers, and additives. These combinations aim 

to optimize production processes and enhance the environmental benefits of corn starch-based plastics, making them a 

viable component in sustainable waste management strategies. The findings from the reviewed studies indicate that corn 

starch-based bioplastics exhibit promising characteristics, supporting their potential as a sustainable alternative to 

conventional plastics. To conclude, bioplastics are an effective alternative due to their biodegradable nature, the rate of 

bioplastic decomposition in the environment is influenced by their chemical structure, as well as environmental conditions 

such as humidity, temperature, and nutrient availability, all of which affect microbial activity. 
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Introduction 
The problem of plastic waste in Indonesia is 

still an unresolved problem with the increasing 
population in Indonesia, the volume of plastic 
waste generated from human activities will also 
increase. Indonesia is the second largest producer 
of plastic waste in the world after China, which 
reaches 187.2 million tons, this is related to data 
obtained from the Ministry of Environment and 
Forestry which states that plastic from 100 shops in 
just 1 year has reached 10.95 million valleys of 
plastic bag waste which is equivalent to an area of 
65.7 hectares of plastic bags (Jhon & Haryanto, 
2022). Almost every society and industry uses 
plastic as packaging, every year around 100 million 
tons of plastic are produced in the world for use in 
various industrial sectors to meet the need for 
plastic in everyday life and conventional 
petroleum-based plastic is produced every year, 7 
million barrels of oil are needed per day. 

Plastics are generally made from synthetic 
organic polymers derived from petrochemicals, 
because of their low cost and durability humans 
produce plastic in significant quantities. In 
addition, recycling plastic waste requires higher 
costs than producing it, and it even takes more than 
a century to decompose naturally. This is because 
the chemical structure of plastic makes it resistant 
to natural degradation. Fossil fuel-based plastics 
also produce more greenhouse gases than natural 
or plant-based polymers, so new thinking and 
technology are needed to make environmentally 
friendly plastics (Atchaya et al., 2023). 

Bioplastics are an effective alternative due to 
their biodegradable nature, the rate of bioplastic 
decomposition in the environment is influenced by 
their chemical structure, as well as environmental 
conditions such as humidity, temperature, and 
nutrient availability, all of which affect microbial 
activity (Nizami, 2019). The main ingredients of 
biodegradable plastics include natural polymers 
such as starch, pectin, and gelatin, which contribute 
to the formation of the plastic structural 
framework. Additives are used to improve 
mechanical properties, stability, biodegradability 
and other aspects. Plasticizers are used to increase 
flexibility, shelf life, and performance limits 
(Nanda & Singh, 2022). Binders such as lactic acid 
are also needed to increase chemical reactivity and 
help in pH control and distilled water is used as an 
uncontaminated solvent and moisture regulator for 
bioplastics. 

One of the main sources for the manufacture 
of bioplastics is starch, which can be obtained from 
various plant sources such as cassava, potatoes, and 
corn. Starch is a polysaccharide that has physical 
and chemical properties that can be modified to 
meet the needs of certain applications. In recent 
years, research on the manufacture of bioplastics 
from starch has increased because corn starch has 
significant advantages over other plant starches in 

bioplastic applications, especially due to its 
availability and chemical properties that support 
processing. 

Corn starch contains a balanced proportion 
of amylose and amylopectin, providing strong and 
flexible film-forming ability compared to cassava 
starch which tends to be more brittle or potato 
starch which has a higher viscosity, in addition 
corn starch is easily modified for example through 
plasticization with glycerol to produce bioplastics 
that are more elastic and resistant to moisture 
(Nordin et al., 2020). Another advantage is the 
lower gelatinization temperature of corn starch, 
which reduces energy consumption in the 
manufacturing process compared to starch from 
wheat or sweet potatoes (Schulze et al., 2017). The 
global availability of corn starch is also an 
important factor because it can be produced on a 
large scale at a relatively low cost, making it an 
economical material for an environmentally 
friendly alternative to conventional plastics. 
 
Research Methods 

The methodology used in this study is a 
journal review or literature study, by reviewing 
international and national journals that discuss the 
manufacture of bioplastics using corn starch. This 
process involves collecting and analyzing various 
relevant literature, both those discussing the 
manufacture of bioplastics from corn starch raw 
materials with various additional additives to 
improve the mechanical properties of bioplastics, 
in addition the literature reviewed also includes 
various results of mechanical property tests and 
bioplastic characterization. The results of this study 
aim to provide recommendations on the best 
methods and additives that can be used in the 
manufacture of corn starch-based bioplastics in the 
future. 
 
Results and Discussion 

This results and discussion section describes 
various findings obtained from literature studies on 
the manufacture of bioplastics from corn starch. 
This study analyzes various methods of making 
bioplastics, additives used, and the characteristics 
resulting from the combination. Based on the 
literature that has been reviewed, the most effective 
bioplastic test results from additives that can 
improve the quality of bioplastics will be 
identified, such as tensile strength, elongation, 
Fourier Transform Infrared Spectroscopy (FTIR) 
and degradation. In addition, this section also 
describes the testing of physical and mechanical 
properties of bioplastics to evaluate the 
performance of the resulting bioplastics. 

Making bioplastics from corn starch is quite 
simple, namely by extracting starch from corn 
which is then dissolved and heated in distilled 
water or other solvents to improve the quality of its 
physical and mechanical properties. The dissolved 
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starch solution is given other additives such as 
plasticizers to increase the flexibility of bioplastics, 
increase their flexibility and increase the durability 
of bioplastics. Plasticizers for making bioplastics 
include sorbitol, glycerol, lactic acid, Polyvinyl 
Alcohol (PVA). There are several types of 
plasticizers that will be described in Table 1, 
namely the Advantages of Various Plasticizers for 
Making Bioplastics. 
Table 1. Advantages of Various Plasticizers for 

Bioplastic Production 

Plasticizer Chemical 

Formula 

Superiority Reference 

Glycerol C3H8O3 Able to attract 

and hold water 

vapor from the 

air so that it can 

increase the 

mechanical 

properties, 

especially 

elongation. 

 

Azsarinka 

et al. 

(2020) 

Sorbitol C6H14O6 Able to increase 

strength and 

elasticity as well 

as 

biodegradability. 

Can increase 

solubility in 

water. 

Yahia et 

al. (2023) 

Fructose C6H12O6 Increase the 

tensile strength 

of bioplastics. 

Abotbina 

et al. 

(2021) 

Based on Table 1, it can be concluded that 
plasticizer is a very important component for the 
manufacture of bioplastics because it can increase 
the flexibility and elasticity of bioplastics. In 
addition, there are also additional additives needed 
to improve the quality of bioplastics, such as fillers 
whose purpose is to improve the mechanical 
properties, resistance to moisture and thermal 
resistance of bioplastics, in addition there are 
additional additives as catalysts during the 
synthesis process, as bioplastic dyes, and to 
improve other bioplastic parameters which will be 
described in  

All bioplastic tests have standards that 
determine whether the test results are suitable or 
not based on the Indonesian National Standard 
(SNI). SNI for bioplastics regulates various 
aspects, from raw materials, manufacturing 
processes, to physical, mechanical, and 
biodegradability properties of bioplastic products. 
Based on SNI, each bioplastic product tested must 
meet certain criteria to ensure quality, safety, and 
minimal environmental impact and ensure that the 
product complies with the standards set for use in 
Indonesia. The following is SNI 7187:2015 on 
bioplastics. 
Based on information from Table 3 referring to 

SNI 7187:2015 on bioplastics which explains 
various test methods and procedures used to assess 
the quality and characteristics of bioplastics. This 
test includes various parameters such as 
mechanical strength, elongation, biodegradability, 
FTIR (Fourier Transform Infrared Spectroscopy) 
and other properties relevant to the bioplastic 
quality standards set out in the SNI. This 
explanation aims to provide a clearer picture of 
how the testing process is carried out and ensure 
that the resulting bioplastic meets the technical 
requirements needed for safe and environmentally 
friendly applications. 

In this literature study, the main focus of the 
parameter test results is on the mechanical, 
physical, and chemical properties of bioplastics. 
This is used to evaluate the strength, flexibility, 
resistance of the material to various types of 
pressure and load, how long the bioplastic 
decomposes, and review the changes in functional 
groups. The results of this property test are very 
important to ensure that the bioplastic produced has 
good quality, is reliable, and meets the established 
SNI.  

Tensile strength test is a parameter test to 
analyze the maximum amount of tensile stress 
(stretching) that can be withstood by a material 
before tearing or breaking. It is important to know 
how well bioplastics can withstand pressure. This 
test procedure is carried out by cutting bioplastic 
samples into standard shapes for tensile testing 
measuring 25 x 20 cm. Then the bioplastic is 
soaked in distilled water until it expands. The test 
uses a universal testing machine/Tensile Strength 
Analyzer to hold the sample and then apply tensile 
force at a constant speed (usually 5 mm/min) until 
the sample breaks/tears. The machine will record 
load and elongation data during the test (Kustiyah 
et al., 2023).  

Elongation test at break or elongation is a 
parameter test to measure how far bioplastic can 
stretch before breaking or tearing, this is needed to 
analyze the flexibility of a bioplastic (Nurulhasni, 
2023). The procedure for this elongation test is to 
cut the sample to the required size and make sure 
all samples are the same size. Both ends of the 
sample are then clamped and a load is added. 
Bioplastic elongation is determined from the 
elongation of the bioplastic before it finally tears or 
breaks. 

Biodegradability test refers to the ability of 
a material to decompose through biological 
processes such as microorganisms. This property is 
important for environmentally friendly parameters 
(Zhou et al., 2022). This test is usually carried out 
by cutting the sample into the same size and then 
burying it in the soil and observing it at a 
predetermined time until the sample degrades in 
the soil. 

Meanwhile, the physical properties 
parameter test was carried out using the Fourier 
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Transform Infrared Spectroscopy (FTIR) test to 
analyze the chemical composition and molecular 
structure of bioplastics by detecting the vibrational 
frequency of chemical bonds in the material. The 
FTIR test provides information about the 
functional groups present in the material to 
understand the chemical properties and interactions 
between components in bioplastics. This 
characterization test uses an FTIR instrument with 
a 100-Perkin Elmer spectrum. The test is carried 
out by taking samples that have been formed into 
pellets and inserted into a tablet holder that has 
been coated with KBr pellets. Then the sample is 
inserted into the FTIR instrument which is 
recorded using infrared light (Kustiyah et al., 
2023). 
Table 2. Advantages of Various Additive Substances 

for Making Bioplastics 

Additive

s 

Chemical 

Formula 

Superiority Refere

nce 

Chitosan (C6H11NO4)n Antimicrobial

s to improve 

the 

mechanical 

properties of 

bioplastics 

such as tensile 

strength and 

stiffness. 

Azsarin

ka et al. 

(2020) 

Acetic 

Acid 

CH3COOH Catalyst 

during the 

synthesis 

process and 

other additive 

solvents, 

regulating pH. 

Azsarin

ka et al. 

(2020) 

Euphorbi

a 

antiquoru

m (sap) 

 

enhance the 

mechanical 

properties, 

flexibility, and 

biodegradabili

ty of 

bioplastics, as 

well as 

provide 

antimicrobial 

properties 

Atchay

a et al. 

(2023) 

Microcry

stalline 

C5H10O5  Improves 

mechanical 

properties, 

provides 

binding 

properties, 

increases 

biodegradabili

ty and 

Anugra

hwati et 

al. 

(2022) 

increases 

water 

resistance. 

Kaolin AI2Si2O5(O

H)4 

Improving the 

mechanical 

properties of 

bioplastics 

based on the 

barrier 

properties of 

CO2 O2 and 

moisture 

Anugra

hwati et 

al. 

(2022) 

Turmeric C21H20O6 Reinforcing 

agents 

because they 

have high 

interfacial 

interactions 

between 

polymers and 

as bioplastic 

dyes, have 

water-

insoluble 

properties, so 

they can 

produce 

water-

resistant 

bioplastics. 

Triawa

n et al. 

(2020) 

Cellulose 

Nanoparti

cles 

 

Increases 

tensile 

strength, 

thermal 

strength and 

strength and 

reduces water 

absorption. 

Olusan

ya et al. 

(2023) 

Graphene 

Oxide 

(GO) 

 

Carbon-based 

nanomaterials 

from graphite 

oxide 

stripping to 

improve the 

mechanical 

properties of 

bioplastics. 

Biha et 

al. 

(2021) 

 
Table 3. SNI 7187:2015 on Bioplastics 

Parameter Test Condition 

Tensile Strength 

(MPa) 

Min. 13.7 MPa 

Elongation (%) 40 – 112 % elongation 

Biodegradation (%) < 5% residual weight after 6 

months 
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Table 4. Collection of Bioplastic Manufacturing Materials and Test Results of Corn Starch-Based Bioplastic Parameters 

N

o 

Raw 

materia

l 

Plasticize

r 

Filler Additives Tensile 

Strengt

h (MPa) 

Elongatio

n (%) 

FTIR 

(cm⁻¹) 

Biodegradatio

n (Sunday) 

Reference 

1 Corn 

Starch 

Glycerol calcium silicate acetic acid, 

chitosan and EM4. 

2.8 30 - 5 John & 

Haryanto 

(2022) 

2 Corn 

Starch 

Glycerol - - 2.58 24 - 4 Iheanacho 

et al. (2024) 

3 Corn 

Starch 

Glycerol - - 9.97 23.84 3416 2 Juliet et al. 

(2023) 

4 Corn 

Starch 

Glycerol chitosan acetic acid 2.86 10.33 - 3 Azsarinka 

et al. (2020) 

5 Corn 

Starch 

Glycerol coconut fiber acetic acid 21.23 58.66 3375.2 2 Nanda & 

Singh 

(2022) 

6 Corn 

Starch 

Glycerol Euphorbia 

antiquorum 

Polyvinyl Alcohol 

(PVA) +Na2S2O5 

- - - 3 

 

Atchaya et 

al. (2023) 

7 Corn 

Starch 

Glycerol Kaolin Microcrystalline + 

Chitosan 

1.44 37.6 3500 2 Anugrahwat

i et al. 

(2022) 

8 Corn 

Starch 

Sorbitol - Cardanol oil 11 30 3560 1 Yahia et al. 

(2023) 

9 Corn 

Starch 

Glycerol - acetic acid, 

turmeric 

1,957 - 3280 2 Triawan et 

al. (2020) 

10 Corn 

Starch 

Glycerol 

+ Fructose 

- - 20.36 33.87 3358.1

5 

- Abotbina et 

al. (2021) 

11 Corn 

Starch 

Glycerol cellulose 

nanoparticles 

(CNP) 

Dried Banana 

Fiber and 

Nanoclay 

4.885 - 3275   - Olusanya et 

al. (2023) 

12 Corn 

Starch 

Glycerol Graphene Oxide 

(GO) 

- 1.2 22.50 - 1 Biha et al. 

(2021) 

13 Corn 

Starch 

(PVA) banana stem 

fiber 

Zinc Oxide (ZnO) 29.16 - - 2 Agus et al. 

(2023) 

14 Corn 

Starch 

Sorbitol cellulose from 

sugarcane 

bagasse 

- 2.9574 0.8896 - 2 Huwaidi & 

Supriyo 

(2022) 

15 

16 

Corn 

Starch 

Corn 

Starch 

Sorbitol 

Glycerol 

calcium 

carbonate and 

calcium silicate 

Cellulose from 

paper waste 

- 

- 

1.9843 

1.65 

- 

37.5 

 

- 

- 

2 

2 

Radtra & 

Udjiana 

(2023) 

Dewi et al. 

(2021) 

17 Corn 

Starch 

Glycerol - Polyvinyl Alcohol 

(PVA) 
1.8 35 - 1 

The Sunet 

al. (2022) 

18 Corn 

Starch 

Sorbitol + 

Glycerol 

- 
- 15 33.8 

2917.8

2 
- 

Hazrol et al. 

(2021) 

19 Corn 

Starch 

Glycerol - 
Acetic Acid 50 90 - 1 

Sari et al. 

(2023) 

20 Corn 

Starch 

Glycerol Kaolin - 1.44 35.64 3500 

 

2 Anugrahwat

i et al. 

(2022) 

21 Corn 

Starch 

Glycerol 

 

Silica powder Hydrochloric acid 

Sodium hydroxide 

1.6 

 

77 3285 10 Azêvedo et 

al. (2020) 

22 Corn 

Starch 

Glycerol - Acetic Acid 1,059 - 3277 

 

3 

 

Din et al. 

(2022) 

23 Corn 

Starch 

Glycerol - PVA, sodium 

hexametaphosphat

e, sodium 

carbonate 

9.18 125.66 1255 

 

1 Yin et al. 

(2020) 

24 Corn 

Starch 

Glycerol humus soil, 

carboxymethyl 

- 6.50 23.07 - 1 Ihsan & 

Ratnawulan 
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cellulose (2024) 

25 Corn 

Starch 

Glycerol Gelatin Citric Acid 12.5 6.8 - 4 Nasir & 

Othman 

(2021) 

26 Corn 

Starch 

Glycerol Zizania L.  - 4.4 70 3340 - Huang et al. 

(2023) 

27 Corn 

Starch 

Sorbitol - - 13,612 - 3000 1 Navasingh 

et al. (2023) 

28 Corn 

Starch 

Glycerol Chitosan - 10.49 31.73 - 3 Fathanah et 

al. (2022) 

29 Corn 

Starch 

Glycerol - Polyvinyl Alcohol  

(PVA) 

1.8 30 - 1 Nordin et al. 

(2020) 

30 

31 

Corn 

Starch 

Corn 

Starch 

Glycerol 

Glycerol 

Corn Cob 

Cellulose 

 

- 

- 

Pullulan + Gallic 

Acid 

- 

18.63 

- 

65.75 

3345.9

9 

3350 

4 

- 

Susanti 

(2021) 

Zhang et al. 

(2023) 

32 Corn 

Starch 

Glycerol - Acetic Acid + 

vinegar 

- - 3278.9

4 

2 Lee & Yeo 

(2021) 

33 Corn 

Starch 

Glycerol - Glacial acetic acid - - 3278 5 Ghizdarean

u et al. 

(2023) 

34 Corn 

Starch 

Glycerol banana stem 

waste 

- 2.26 8 3400 10 Hernandez-

Gil et al. 

(2022) 

35 Corn 

Starch 

Glycerol Titanium 

Dioxide (TiO2) 

- 4.72 - 3290 2 Atez & Kuz 

(2020) 

36 Corn 

Starch 

Glycerol - Acetic acid 0.57 63.02 3313 - Nandiyanto 

et al. (2020) 

37 Corn 

Starch 

PVA Chitosan + 

Maleic 

anhydride 

Polyethylene 

waste, Bentonite, 

Diammonium 

Sulfate 

- - 3620 - Hussein et 

al. (2021) 

38 Corn 

Starch 

Glycerol Bamboo/Bambo

o shoots 

- 3.34 - - 10 Casiño et al. 

(2023) 

39 Corn 

Starch 

Glycerol Cinnamon + 

Palm Oil 

Acetic Acid - - - 2 Anggraeni 

et al. (2021) 

40 Corn 

Starch 

Glycerol Chitosan Microcrystalline, 

Oxidized Soybean 

Oil with Citric 

Acid 

5.82 36.30 3277 - Yang et al. 

(2022) 
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The highest tensile strength value is in data 
number 19, namely research by Sari et al. (2023), 
of 50 MPa. These results have met SNI 7187:2015 
concerning Bioplastics which have a minimum 
tensile strength requirement of 13.7 MPa. This 
bioplastic has a formulation consisting of corn 
starch, glycerol, and acetic acid. The lowest tensile 
strength value refers to data number 36, namely the 
research of Nandiyanto et al. (2020), of 0.57 MPa. 
Meanwhile, the data showing the number 0 MPa 
are several results that do not use tensile strength 
testing in their research. 

The highest elongation value is in data 
number 23, namely Yin's research.et al. (2020), 
amounting to 125.66%. These results do not meet 
SNI 7187:2015 concerning Bioplastics which have 
an elongation requirement of 40 – 112%. This 
bioplastic has a formulation consisting of corn 
starch, glycerol, PVA, sodium hexametaphosphate, 
and sodium carbonate. The lowest tensile strength 
value refers to data number 25, namely the research 
of Nasir and Othman (2021), amounting to 6.8%. 
This bioplastic has a formulation consisting of corn 
starch, glycerol, gelatin, and citric acid. Data that 
meets the SNI elongation requirements, namely in 
number 5 of the research of Nanda and Singh 
(2022) amounting to 58.66% with a formulation of 
corn starch, glycerol, coconut fiber, and acetic 
acid; number 19 of the research of Sari et al. (2023) 
amounting to 90% with a formulation of corn 
starch, glycerol, and acetic acid; number 21 
research by Azêvedo et al. (2020) of 77% with a 
formulation of corn starch, glycerol, silica powder, 
hydrochloric acid, and sodium hydroxide; number 
26 research by Huang et al. (2022) of 70% with a 
formulation of corn starch, glycerol, and Zizania 
ltifolia; number 31 research by Zhang et al. (2023) 
of 65.75% with a formulation of corn starch, 
glycerol, pullulan, and gallic acid; and number 36 
research by Nandiyanto et al. (2020) of 63.02% 
with a formulation of corn starch, glycerol, and 
acetic acid.  

Most studies have an FTIR wavelength of 
3416-3275 cm-1. This indicates a change in normal 
polymerization with the widening of the OH 
functional group, namely for the wavelength value. 
According to Nandiyanto et al. (2019), a 
wavelength of 3400-3200 is the wavelength for 
alcohol and hydroxyl functional groups which 
indicates the presence of normal “polymeric” OH 
stretch. Several studies also show wavelength 
values between 3560-3500 cm-1 which represent 
the presence of dimeric OH stretch. In study 
number 23 from Yin et al. (2020), a wavelength of 
1255 cm-1 indicates the presence of skeletal CC 
vibration. In study number 18 from Hazrol et al. 
(2021), a wavelength of 2918 cm-1 indicates the 
presence of methyne CH stretch. The wavelength 
value of 3000 cm-1 in the study of Navasingh et al. 
(2023) whose functional group is unknown. The 

new functional groups that appear indicate that 
there are other chemical reactions from the 
manufacture of bioplastics in the study (Ningsih et 
al., 2019). From this explanation, most of the 
studies have undergone polymerization chemical 
reactions. 

The longest biodegradation time of 
bioplastics was in data number 21 of the study from 
Azêvedo et al. (2020), number 34 research from 
Hernandez-Gil et al. (2022), and number 38 
research from Casiño et al. (2023), which is 10 
weeks or 2.5 months. This result meets SNI 
7187:2015 on Bioplastics which have a 
biodegradation requirement of <5% residual 
weight after 6 months. This bioplastic has a similar 
formulation consisting of corn starch and glycerol, 
but different additives and fillers. In the study from 
Azêvedo et al. (2020) has a filler formulation of 
silica powder, hydrochloric acid additives, and 
sodium hydroxide. In the study of Hernandez-Gil 
et al. (2022) has a filler formulation of banana stem 
waste without other additives. While in the study 
of Casiño et al. (2023) has a bamboo filler 
formulation without any other additives. The data 
showing the number 0 Weeks are some of the 
results that do not use biodegradation testing in 
their research. 

Based on the journal of bioplastic production 
from corn starch that has been reviewed, Bioplastic 
from corn starch is a promising innovation in 
reducing the environmental impact of conventional 
plastics. Corn starch, which is a renewable 
resource, has great potential to be processed into 
environmentally friendly bioplastic materials. The 
manufacture of corn starch-based bioplastics still 
has weaknesses in the mechanical properties of 
bioplastics, therefore additional additives are 
needed to improve their mechanical properties. 
The best plasticizer is a combination of glycerol 
and fructose or sorbitol by research by Abotbina et 
al. (2021) because they obtained high tensile 
strength parameter test results, namely above 20 
MPa, in addition to PVA with additional Zinc 
Oxide Additives based on research by Agus et al. 
(2023).  

Other additional additives for the 
manufacture of bioplastics are fillers, the addition 
of fillers can increase the tensile strength and 
mechanical properties of bioplastics. Chitosan and 
coconut fiber are recommended fillers for future 
research because they produce quite high 
elongation parameter tests, namely above 50% and 
above 30% based on research by Nanda and Singh 
(2022) and Yang et al. (2022). The addition of PVA 
can also strengthen the shelf life of bioplastics so 
that they decompose longer, but if you want high 
biodegradability, Carboxymethyl Cellulose (CMC) 
can be added to accelerate the degradation process 
because CMC has good water binding ability so 
that it is suitable for the growth of decomposing 
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microorganisms. 
 
Conclusion 

Corn starch-based bioplastics are a 
promising alternative to conventional plastics due 
to their biodegradable and environmentally 
friendly properties. The combination of various 
plasticizers, fillers, and additional additives has 
been shown to improve the mechanical properties 
and biodegradability of bioplastics, making them a 
viable component in sustainable waste 
management strategies. Studies have shown that 
these bioplastics have great potential for 
widespread application in the packaging and 
consumer products industries, supporting the 
reduction of plastic pollution and the utilization of 
renewable resources. 
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