
  

  

The Making and Characterization of Edible Film from Jackfruit Seeds (Artocarpus 

heterophyllus L.) 

 

 

Sitti Rahmawati*, Puspita Anggraeni, Siti Nuryanti, Suherman, Jamaludin M. Sakung, Tri Santoso, Afadil 

 

 

Chemistry Study Program, Mathematics and Sciences Division, Faculty of Teacher Training and Education, Tadulako 

University, Jl. Soekarno Hatta Km 9, Palu 94118, Indonesia  

 

Corresponding Author Email: sittirahmawati@untad.ac.id 

 

https://doi.org/10.18280/ijdne.170311 

  

ABSTRACT 

   

Received: 1 March 2021 

Accepted: 22 December 2021 

 This study characterizes edible films from the starch of jackfruit seed (Artocarpus 

heterophyllus L.). It was found that the edible film had a thickness of 0.24 mm and 2.30 

× 10-1 mm, tensile strength 8.35 × 10-5 N/mm2 and 2.56 × 10-4 N/mm2, elongation 49.19% 

and 30.33%, elasticity 1.69 × 10-5 and 8.44 × 10-5, pH 7.024 and 6.67, power absorption 

75% and 50%, water vapor transmission 9.08 × 10-3 g/jam.m2 and 7.10 × 10-3 g/jam.m2. 

In this study, the edible film manufactured was biodegraded within 5 days. The FTIR 

spectroscopy did not identify any new functional groups. Furthermore, the shelf life of 

edible films used as potato coating is 4 days at room temperature and 6 days at cold 

temperatures. Therefore, the best treatment is using sorbitol and glycerol plasticizers at 

1% concentration and jackfruit seed starch from the edible film at 3% concentration. 
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1. INTRODUCTION 

 

Plastic is commonly used today for food or another 

packaging because it is strong, light, and practical. However, 

the use of plastic is not accompanied by paying attention to the 

negative impacts it causes. The use of plastic has the potential 

to interfere with health conditions because the transfer of 

compounds from plastic packaging during storage can cause 

poisoning, in addition to excessive use of plastics can cause 

environmental problems [1, 2]. Plastic is a synthetic polymer 

material that has a long atomic chain and cannot be 

decomposed by microorganisms or is difficult to decompose 

(non-biodegradable) in the environment [1]. Microorganisms 

are not capable of converting and synthesizing specific 

enzymes to degrade petrochemical-based polymers [3]. 

Another alternative to replace plastic packaging that is safe 

to use as packaging and has environmentally friendly 

properties (biodegradable) is edible film [4]. The edible film 

can be utilized as food packaging, are biodegradable and are 

able to reduce food quality degradation caused by 

environmental, chemical, and biochemical factors. It is a thin 

layer of natural and non-toxic material so that it can be eaten 

and can be used as a food coating, serves as a mass barrier 

including oxygen, moisture, solutes and lipids, light, and as a 

carrier for additives and to enhance food handling [5, 6]. 

Edible films can be made from various plant materials 

including lignin, starch, cellulose as well as materials derived 

from animals such as protein, lipids, and casein [7]. Starch is 

the main ingredient which is easy to obtain, economical, as 

well as has various types for making an edible film [8]. 

Many researches on starch-based edible films have been 

carried out, including breadfruit starch edible film mixed with 

gelatin from catfish bones. The characteristics of the edible 

film show that the thickness ranges from 0.084-0.123 mm, 

moisture content 6.08 - 16.77%, tensile strength 0.245 - 1.186 

MPa, water vapor transmission 1.07 - 1.60 g/m² per hour, and 

percent elongation ranging 70 - 87.14%. An edible film from 

catfish bone gelatin with the addition of breadfruit starch has 

physical properties that meet the standard requirements issued 

by the Japanese Industrial Standard (JIS) [9]. 

Starch alongside the addition of glycerol and carrageenan at 

various concentrations are ingredients used in making edible 

films from lindur fruit. The resulting edible film had a 

thickness values ranging from 0.13 to 0.20 mm, the tensile 

strength was between 132.88 to 168.33 kgf/cm2, the percent 

elongation ranged from 177.7% to 181.21%, and water vapor 

transmission was between rate 231.23-298.82 g/m2/24 hours. 

From these results, there is a clear indication that lindur fruit 

starch can be potentially utilized for edible film [10]. The 

influence of amylose content on the physical as well as 

mechanical properties of edible films based on potato starch 

were also investigated. It was found that the amylose content 

had no influence on the mechanical properties and water vapor 

permeability of the edible film [11].  

The pea starch edible film's physical and mechanical 

properties with glycerol as plasticizer indicated that an 

increment in plasticizer concentration corresponds to an 

increase in the film's tensile strength at RH <43% elongation, 

and breaking deformation at RH <84%, the edible film 

appeared opaquer [12]. The surface properties of edible film 

materials from cassava and taro starch are determined by the 

following: Intermolecular interactions such as Van der Waals 

interactions (hydrogen bonds), the new bonds (crosslinks) 

between biopolymer chains (starch), and the breaking of 

covalent bonds between cassava and taro starch [13]. 

The use of various materials for making edible films with 

high starch was proven effective and produces the expected 

quality. Therefore, this study examines the manufacture and 

characterization of edible films from jackfruit seed starch, 

using sorbitol and glycerol as the plasticizer. Jackfruit seeds 

were chosen because of the high starch content of jackfruit 

seeds, 36.7% per 100 grams of carbohydrates. The production 
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of jackfruit in Sulawesi is very high, namely 5,030 tons per 

year, so by processing jackfruit seeds into processed materials 

for making edible films, it can increase the selling value of 

jackfruit seeds.  

Starch-based edible film has low mechanical strength so 

that additional materials are needed to improve this [14]. It 

also has low flexibility and a high water vapor transition rate 

to enhance the weakness of the edible film by adding a 

plasticizer in the formulation [15]. In this study, the plasticizer 

used was sorbitol. It has the advantage of reducing the 

brittleness of the film, inhibiting the evaporation of water from 

the product, having lower O2 permeability, being available in 

large quantities, and being non-toxic [8]. 

 

 

2. METHOD 

 

The material used in this research is jackfruit seeds obtained 

from local traditional markets, then jackfruit seed starch is 

made. Other chemicals such as Sodium Bisulfite (Na₂SO₃), 

aquades, CMC, sorbitol and glycerol, were obtained from E. 

Merck and used without further purification. 

 

2.1 Making jackfruit seeds starch 

 

About 2 kg of jackfruit seeds were thoroughly washed, 

cleaned, and broken down into smaller sizes to make them 

easier to crush. The broken pieces of jackfruit seeds with a 

0.0230% sodium bisulfite solution were blended at low speed 

until they became smooth. The blended seeds were rinsed in 

distilled water, and a soft porous cloth was used to thoroughly 

squeeze out all the water. It was then left for a day to dry, and 

the dregs were discarded. The precipitate obtained was again 

washed with distilled water and filtered with the help of a 

Bucher filter [10]. Furthermore, an oven with a temperature of 

50℃ was used to dry the clean jackfruit seed precipitate for 12 

hours. The dried precipitate was then blended again and sieved 

with a 100 mesh sieve in order to get a dry jackfruit seed starch, 

which was stored in a tightly closed container at room 

temperature [10]. 

 

2.2 Making process of edible film from jackfruit seeds 

starch 

 

In the first step in making edible film, the jackfruit seed 

starch was weighed in rows 2; 3; and 4 grams then put into 

three beakers. Then, 1 mL of glycerol and 80 mL of distilled 

water were supplemented to each. The mixture was then 

heated on a hot plate stirrer at 80℃ for 15 minutes. Each was 

added CMC of 1 gram and distilled water of 20 ml. After that, 

it was reheated at 85℃ for 7 minutes. Printing was carried out 

using a glass plate measuring 25 × 16 × 2 cm. Next, it was 

drying in an oven at 50℃ for 18-24 hours, to evaporate the 

solvent so that a film with a dry and non-sticky surface is 

obtained. The dried edible film is then allowed to stand for one 

hour so that it is easily removed from the mold. The removed 

edible film is then stored until ready for use. The same 

treatment was carried out for the use of sorbitol plasticizer [16]. 

 

2.3 The characterization of jackfruit seed starch edible 

film 

 

2.3.1 Thickness of edible film 

A micrometer screw gauge with an accuracy (least count) 

of 0.01 was utilized to calculate the thickness of the dried 

edible film at 5 different points. The average of these 

measurements is taken as the film's thickness. Measurements 

were also made on 6 other samples [17]. 

 

2.3.2 Tensile strength, elongation, and elasticity  

The maximum force for the edible film to withstand before 

breaking is called Tensile strength. On the other hand, the 

maximum change in the length a material experience when 

stretched or pulled before it breaks is called the percent 

elongation. Furthermore, the test for tensile strength is 

performed by attaching the sample to the upper and lower 

grips, which clamps the sample. The value on the recorder was 

set to zero to avoid error, and the test was initiated by shoving 

the UP button. The STOP button is immediately pressed when 

the sample breaks, and the RETURN button is pressed to bring 

the grip to its original position. The sample size of this test had 

dimensions of 8 𝑐𝑚 × 4 𝑐𝑚  (80 𝑚𝑚 × 40 𝑚𝑚)  and area 

(𝐴) = 3200 𝑚𝑚2, with a tensile speed of 700 mm/minute and 

grip weight of 50 N/5 Kgf [18]. 

 

Tensile strength (N/mm2) = 
𝐅 𝐦𝐚𝐱

𝐀
 

 

where:  

Fmax = the sample tensile value (N). 

A = the sample wide (mm2). 

 

In the tensile strength test, elongation measures the 

maximum length of the edible film before breaking. The 

sample extension is automatically displayed as the difference 

in film elongation (ΔL mm) [18]. The comparison of tensile 

strength and elongation determines the elasticity [19]. 

 

% Elongation = 
𝚫𝐋

𝐋𝐨
 x 100% 

 

in which,  

ΔL = Difference of film elongation; 

Lo = Film original length. 

 

2.3.3 Functional group analysis with FTIR (Fourier Transform 

Infrared Spectroscopy)  

FTIR analyzes the samples in each process of making edible 

films. This functional group analysis using FTIR determines 

the mixing process, whether physically or chemically. The 

sample was put into a set holder, and a search was performed 

to obtain the appropriate spectrum. The diffractogram of the 

relationship between the wavenumber and the intensity 

determines the results. A spectrophotometer was used to 

record the FTIR spectra at room temperature [20]. 

 

2.3.4 pH  

A pH meter is used to perform a pH examination. pH was 

measured by dissolving 1g of the edible film with 10 mL of 

distilled water inside a petri dish. The edible film solution was 

then poured into a cup, and the electrode was immersed in it, 

and the number shown by the pH meter was observed and 

recorded; this process was repeated for each sample [18]. 

 

2.3.5 Biodegradability  

The biodegradation test (biodegradability of bioplastics) 

was performed by immersing the sample in EM4 (Effective 

Microorganism 4). Bacteria which can ferment soil organic 

matter was used as EM4 because it is comprised of fermented 
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bacteria from the genus Lactobacillus, fermented fungi, 

phosphate-soluble bacteria, photosynthetic actinomycetes, and 

yeast [7]. 

 

2.3.6 Water absorption  

The water absorption was measured by cutting the samples 

to a dimension of 3 x 3 cm and weighed as the initial weight 

(D). This sample was inserted for 10 seconds in a container 

containing distilled water. Tissue was used to clean the 

remaining water still hooked to the surface of the samples after 

it was dragged from the container, then weighed again to 

acquire the final sample weight (C). This process was repeated 

again as the sample was inserted back into the distilled water 

container for 10 seconds and was reweighed. This procedure 

was continuously repeated until the final sample weight was 

constant. The following formula is used to calculate the 

absorption of edible film: 
 

% Water Absorption = 
𝐂−𝐃

𝐃
 x 100%  [8] 

 

2.3.7 Solubility test of edible film  

A test was conducted on the solubility by weighing 2 grams 

of the sample and drying it in an oven for 30 minutes at 105°C. 

Furthermore, the initial weight of the film (B) was repeated 

until the weight was constant. Furthermore, the sample was 

soaked for 24 hours. After that, it was dried in an oven at 

105°C to obtain constant weight. After the final weight (D) is 

obtained then it is calculated using the formula: 
 

% film solubility = 
𝐁−𝐃

𝐁
 x 100%  [19] 

 

2.3.8 The speed of water vapor transmission gravimetry 

method  

The first step was to ensure the condition of the room in the 

desiccator was at 75% RH humidity by adding 40% NaCl 

solution. Then, 5 grams of active silica gel and 3 grams of 

edible film were immersed into a tightly closed porcelain cup 

so that there were no gaps at the edges. It was weighed at 

0.0001 g and then put into the already conditioned desiccator. 

It determined the water vapor transmission rate at every hour 

for 5 hours. The following equation is used to calculate the 

water vapor transmission rate that passes through the edible 

film. 
 

WvTR = 
𝐌𝐯

𝐭.𝐀
 

 

where:  

Mv = the addition/reduction of vapor mass (gram); 

t = the weighing period (hour); 

A= the wide of Edible Film tested (cm2) [21]. 
 

2.3.9 Edible film app  

The edible film was applied to wrap the apples and potatoes. 

The first treatment was storage in an open place (30℃), 

consisting of 3 variations of packaging of K1 (without 

packaging), K2 (wrapped with edible film), and K3 (wrapped 

with oil paper). Next, it was storage in a cold room (16℃), 

consisting of 2 variations of packaging, namely K0 (without 

packaging) and K1 (wrapped with edible film) [1]. 

 

 

3. RESULTS AND DISCUSSION 

 

In this study, the raw material for making edible film is 

jackfruit seed starch. The resulting jackfruit seed flour has 

several physical characteristics, namely flour in the form of 

powder, yellowish white color and still has the aroma of 

jackfruit seeds. The manufacture of biodegradable plastics 

based on jackfruit seed starch, begins by heating the starch 

mixed with distilled water and adding glycerol, sorbitol, and 

CMC at 80 CC. Then it was put into a 25 × 20 × 2 cm mold 

and dried in the oven at 50℃ for 18 hours. Then it was cooled 

at room temperature for 10 minutes. The function of adding 

glycerol and sorbitol is that the resulting biodegradable plastic 

is flexible or not stiff. The edible film made from the formula 

of jackfruit seed starch (2: 3: 4) grams, CMC, Sorbitol (S1-S3), 

and glycerol (G1-G3) are presented in Figure 1.  

 

   

G1 G2 G3 

   
S1 S2 S3 

 

Figure 1. Edible film from jackfruit seed starch with the 

addition of sorbitol and glycerol 

 

3.1 Characterization of edible film from jackfruit seeds 

starch  

 

3.1.1 Test of edible film thickness  

Figure 2 shows the thickness of the edible film made from 

jackfruit seeds starch made. The thickness influences the water 

vapor transmission rate, elongation, and tensile strength of the 

edible film. A micrometer screw gauge with an accuracy (least 

count) of 0.01 mm was utilized to calculate the thickness of 

the edible film from jackfruit seed starch at five different 

places on the film. The average of these measurements is taken 

as the film's thickness, which is seen in Figure 3. 

The results showed that the thickness increased with the 

addition of starch concentrations of glycerol and sorbitol 

(Figure 3). It is influenced by the area of the mold, the volume 

of the solution, and the total amount of solids in the solution 

[22]. The difference in the thickness of the edible films G1-G3 

and S1-S3 is due to the increasing concentration of starch 

which gives an increase in the total solids in the solution which 

causes an increase in the thickness. 

 

 
 

Figure 2. Jackfruit seeds starch 
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Figure 3. Edible film thickness 

 
The results on G2 and G3 showed that the increase in 

glycerol concentration did not change the film thickness. The 

same thing happened in several studies using glycerol as a 

plasticizer [23-26]. This is because the thickness of the edible 

film relies on the nature and composition of the material [25]. 

The same thing was stated by Pierro et al. [27] that it is 

determined by the nature and constituent polymer. Increasing 

the concentration of glycerol has no effect on the thickness of 

the film in G2 and G3 because the thickness is contributed by 

the properties, composition, and protein of the constituents, 

but does not depend on the plasticizer [23]. 

 

3.1.2 Tensile strength  

The maximum force for the edible film to withstand before 

breaking is called Tensile strength. It is a mechanical property 

of edible film that determines its strength because the tensile 

strength is directly proportional to the performance in resisting 

mechanical damage. Figure 4 shows the average tensile 

strength of the edible film with starch concentration and the 

addition of glycerol and sorbitol. 

Based on Figure 4, the average value of the highest tensile 

strength for the addition of glycerol plasticizer is in sample G3 

1.39 × 10-4 N/mm2. While the addition of sorbitol plasticizer 

in sample S2 with a value of 2.56 × 10-4 N/mm2. The results 

indicated that the higher the starch concentration used, the 

greater the tensile strength. This happens because the higher 

the amount of dissolved solids makes the starch polymer cross-

links tighter so that a greater force is needed to pull the edible 

film to break [28]. Along with the increase in starch 

concentration, the tensile strength of edible films also 

increases [29, 30]. 

 

3.1.3 Elongation 

The edible film elongation is shown in Figure 5.  

The results of elongation of edible film from jackfruit seed 

starch with the addition of increasing starch, result in lower 

plastic properties of the edible film and decreased percent 

elongation [31]. The more the plasticizer concentration, the 

smaller the cohesion between polymers, and the softer the 

edible film formed so that the edible film formed easily breaks 

[32]. The elongation of edible films referring to JIS (Japanese 

Industrial Standards) standards is at least 70%. Referring to the 

results, the best elongation was at G1 with a starch 

concentration of 2% (w/v) of 288.1% and in S1 of 2% (w/v) 

which was 255.1% which met the JIS requirements. 

 
Figure 4. Edible film tensile strength 

 

 
 

Figure 5. Edible film elongation 

 

3.1.4 Elasticity 

 

Table 1. Elasticity value 

 
Edible Film Samples Elasticity 

G1 2.54 × 10-6 

G2 1.69 × 10-5 

G3 5.87 × 10-5 

S1 6.56 × 10-6 

S2 8.44 × 10-5 

S3 9.91 × 10-5 

 

The average value of elasticity is presented in Table 1. 

Based on the table, the edible film samples G3 and S3 obtained 

the highest elasticity values of 5.87 × 10-5 Kgf / mm2 and 9.91 

× 10-5 Kgf / mm2, which means that the edible film is stiffer. 

This shows that the mechanical properties of plastic films are 

influenced by the components that make up the film, namely 

starch, glycerol and sorbitol. Glycerol and sorbitol as 

plasticizers that can provide elastic properties to plastics. 

Films made from starch alone are more elastic and have lower 

tensile strength and elongation percentages [3]. Increasing the 

volume of sorbitol and glycerol can improve the elongation 

and elasticity of the edible film. This is due to the chemical 

bonds between the molecules of the components that make up 

the polymer. The strength of a chemical bond depends on the 

number of intermolecular bonds and the type of bond. Strong 

bonds will be difficult to break, so breaking these bonds will 

require a lot of energy [33]. The starch-sorbitol polymer 
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structure has more intermolecular hydrogen bonds than the 

starch-glycerol polymer structure. This can be seen from the 

number of OH groups contained in sorbitol compared to the 

OH groups contained in glycerol (Figure 6). 

 

 
 

Figure 6. Structure of sorbitol and glycerol 

 

3.1.5 Analysis of FTIR function group  

Functional group analysis with FTIR determines the mixing 

process, whether physically or chemically, by analyzing the 

functional group of the sample in each of the processes in 

edible film making. The diffractogram of the relationship 

between the wavenumber and the intensity determines the 

results. A spectrophotometer was used to record the FTIR 

spectra at room temperature [20]. The results of FTIR analysis 

against the edible film of jackfruit seed starch with glycerol 

and CMC is presented in Figure 7. The absorption data 

obtained in Table 2 is interpreted based on the IR spectrum in 

Figure 8, while the interpretation of absorption data can be 

seen in Table 3.  

The results of the analysis of functional groups of plasticizer, 

CMC and edible film of jackfruit seed starch in Figure 7 show 

almost the same spectrum. In this analysis, it can be seen that 

the inclusion of plasticizers (glycerol, sorbitol) and CMC 

causes the OH group to increase in different wave numbers for 

each edible film produced depending on the type of plasticizer 

used, whether glycerol or sorbitol. The OH functional groups 

in each edible film produced with glycerol plasticizer were G1 

(3437.15 cm-1), G2 (3414.00 cm-1) and G3 (3419.79 cm-1) 

respectively, while the OH functional group was Each edible 

film produced with sorbitol plasticizer were S1 (3414.0 cm-1), 

S2 (3441.01 cm-1) and S3 (3417.86 cm-1) respectively. The O-

H group stretches in the glycerol and sorbitol plasticizers are 

equally strong because they both have many O-H groups. 

 

Table 2. Interpretation of FTIR results of edible film from jackfruit seed starch with addition of glycerol 

 

References 

[34] 
Functional Groups 

Wave Number (Cm-1) 

Jackfruit Seed Starch & 

CMC 

EF-G1-

CMC 

EF-G2-

CMC 

EF-G3-

CMC 

2,850-2,970 C-H Alkanes 2,927.94 2,933.73 2,931.80 2,929.87 

675-995 C-H Alkenes 993.34 921.97 923.90 921.97 

690-900 C-H Aromatic Ring  856.39 860.25 867.97 

3,200-3,600 
O-H Alcohol 

H bonded 
3,525.88 3,437.15 3,414.00 3,419.79 

3,300-3,500 N-H amines. amides  3,437.15 3,414.00 3,419.79 

1,610-1,680 C = C Alkenes 1,647.21 1,666.50 1,633.71 1,631.78 

2,100-2,260 C ≡ C alkyne  2,137.13 1,531.48 1,548.84 

1,180-1,360 C-N amines. amides  1,330.88 1,332.81 1,338.60 

1,050-1,300 C-O Alcohol. Ether. Carboxylic Acid. Esters 1,056.99 1,238.30 1,278.81 1,201.65 

1,690-1,760 
C = O Aldehydes. Ketones. Carboxylic Acids. 

Esters 
 1,732.08 1,753.29 1,753.29 

1,300-1,570 NO2 Nitro Compounds 1,327.03 1,330.88 1,531.48 1,512.19 
Information: 

EF-G1-CMC (Jackfruit seed starch edible film 2 g + Glycerol 1% + CMC 1% 

EF-G2-CMC(Jackfruit seed starch edible film 3 g + Glycerol 1% + CMC 1% 
EF-G3-CMC (Jackfruit seed starch edible film 4 g + Glycerol 1% + CMC 1% 

 

Table 3. Interpretation of FTIR Results of Edible Film from jackfruit seed starch with addition of sorbitol 

 

References [34] Functional Groups 

Wave Numbers (Cm-1) 

Jackfruit seed starch 

& CMC 
EF-S1-CMC EF-S2-CMC EF-S3-CMC 

2,850-2,970 C-H Alkanes 2,927.94 2,929.87 2,927.94 2,926.01 

675-995 C-H Alkenes 993.34 929.69 933.55 925.83 

690-900 C-H Aromatic Ring  864.11 3,061.03 925.83 

3,200-3,600 O-H Alcohol H Bonded 3,525.88 3,414.00 3,441.01 3,417.86 

3,300-3,500 N-H Amines. Amides  3,414.00 3,441.01 3,417.86 

1,610-1,680 C=C Alkenes 1,647.21 1,631.78 1,666.50 1,604.77 

1,500-1,600 C=C Aromatic Ring  1,600.92 1,556.55 1,332.81 

2,100-2,260 C ≡ C alkyne  2,169.92   

1,180-1,360 C-N Amines. Amides 1,056.99 1,325.10 1,336.67 1,240.23 

1,050-1,300 C-O Alcohol. Ether. Carboxylic Acid. Esters  1,240.23 1,240.23 1,747.51 

1,300-1,370 NO2 Nitro Compounds 1,327.03 1,325.10 1,556.55 1,332.81 
Information:  

EF-S1-CMC (Jackfruit Seed Starch Edible Film 2 g +Sorbitol 1% + CMC 1% 

EF-S2-CMC (Jackfruit Seed Starch Edible Film 3 g + Sorbitol 1% + CMC 1% 
EF-S3-CMC (Jackfruit Seed Starch Edible Film 4 g + Sorbitol 1% + CMC 1% 
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Figure 7. FTIR Spectrum of jackfruit seed starch edible film 

with addition of glycerol and CMC 
 

 
 

Figure 8. FTIR Spectrum of Jackfruit Seed Starch Edible 

Film Added with 1% Sorbitol 

 

Based on Table 2 and Table 3, identification of functional 

groups on edible films with plasticizer types of glycerol and 

sorbitol obtained the same functional groups as jackfruit seed 

starch and CMC (EF & CMC) and edible films produced from 

a mixture of jackfruit seed starch and CMC with glycerol 

plasticizer (EF; G1-3; CMC) and sorbitol (EF; S1-3; CMC) 

found no new functional groups. In this study, the result of the 

FTIR spectroscopy indicates that making edible film is a 

physical mixing process involving the interaction of hydrogen 

bonds between chains. The occurrence of hydrogen bonding is 

due to the interactions between the molecular oxygen atoms 

from the plasticizer and the hydrogen from jackfruit seed 

starch and CMC. An increase in the contents of the O-H 

functional group correspondingly increases the hydrogen 

bonds and edible film's boiling point. Hydrogen bond 

interactions contained in each edible film include dipole-

dipole interactions [35]. 

The results showed that the edible film added with sorbitol 

and glycerol plasticizers has a selective functional group that 

is almost the same as the edible film constituent components 

that have hydrophilic properties that can be seen in the 

presence of an OH functional group, the presence of these 

functional groups can indicate that the edible film can be 

completely degraded in the soil [36]. 

 

3.1.6 Testing of biodegradability 

Biodegradability test aims to determine whether a material 

is decomposed by microorganisms in the environment. The 

results showed that it required 5 days for the edible film of 

jackfruit seed starch to be completely degraded. This is 

because the enzymes produced by EM4 bacteria are able to 

break the polymer chains from edible films into monomers. 

Commercial plastics can be degraded for 30 days. This fact 

illustrates that the edible film of jackfruit seed starch can be 

degraded faster than commercial plastics. The degradation 

process can be seen in Figure 9. 

 

 
 

Figure 9. Edible film degradation using EM4 bacteria 

 

3.1.7 pH  

The results of the examination of the pH of the edible film 

with an addition of starch, glycerol/sorbitol and CMC are 

presented in Table 4. It can be seen that the edible film added 

with glycerol in jackfruit G1-G3 seed starch samples ranged 

from 6.6-7.0. While the edible film samples added with 

sorbitol in samples S1-S3 ranged from 6.5 to 7.2. The required 

pH requirements for edible films are in the range of 5.5-7.9 

[37]. This shows that the pH of the edible film produced met 

the specified requirements, namely at pH 5.5–7.9 so that the 

edible film of both formulations was good and safe to use and 

did not irritate the oral cavity. 

 

Table 4. pH test of jackfruit seed starch edible film with 

addition of glycerol and sorbitol 

 
Edible Film 

Sample 
pH 

Edible Film 

Sample 
pH 

Glycerol 1 6, 645 Sorbitol 1 7, 220 

Glycerol 2 7, 024 Sorbitol 2 6, 670 

Glycerol 3 6, 651 Sorbitol 3 6, 499 

 

3.1.8 Water absorption test 

Based on the water absorptions illustrated in Figure 10, it is 

observed that the edible film with glycerol plasticizer had 
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increased water absorption from G1 to G3. Glycerol, which is 

soluble in water, is a relatively small hydrophilic molecule 

inserted between polymer chains to form hydrogen bonds and 

increase the water bindings of edible films [38, 39]. In contrast, 

the edible films with the addition of sorbitol plasticizer 

decreased water absorption. As the concentration of sorbitol 

was increased, the water absorption capacity was reduced. 

This situation arises because increasing the sorbitol and starch 

concentration also increases the hydrogen bonding of the 

intermolecular bonds [40]. Starch absorbs more water because 

it has more hydroxyl (OH) groups and its less resistant to water 

[41]. 

 

 
 

Figure 10. Edible film absorption 

 

3.1.9 The speed of water vapor transmission gravimetry 

method  

The speed of water vapor transmission on the addition of 

glycerol and sorbitol is shown in Figure 11. Based on the data 

in Figure 10, the highest water vapor transmission rate for the 

addition of glycerol plasticizer at G1 is 0.011 g / hour.m2. 

while the water vapor transmission rate for the addition of 

sorbitol plasticizer on S3 is 0.010 g / hr.m2. The increase in 

the amount of jackfruit seed starch used with the addition of 

glycerol and sorbitol plasticizers caused the water vapor 

transmission rate to increase. This is due to the greater the 

amount of proud sweet potato starch, the freer hydrogen bonds 

in the linear chain, hence the value of the water vapor 

transmission rate will increase. Furthermore, the thickness of 

the edible film influences the water vapor transmission rate 

because the increment in the edible film's thickness, brings 

about a reduction in the water vapor transmission rate [18, 42]. 

 

3.1.10 Testing of shelf life  

The test of shelf life of jackfruit seed starch edible film with 

the addition of sorbitol and glycerol at cold as well as room 

temperature is displayed in Table 5. The shelf life test obtained 

from the data in Table 5. namely at cold temperatures (16℃) 

for potatoes wrapped in edible film can last for 6 days, and 

without packaging last for 4 days. Meanwhile, the data at room 

temperature (30℃) are shown in Table 5 for potatoes wrapped 

in edible film which lasted 4 days, wrapped in oil paper, and 

without packaging lasted for 2 days. This indicates that the 

shelf life of the edible film is inhibited with the addition of 

glycerol and sorbitol plasticizers. The damage is because, at 

room temperature, starch is easier to absorb moisture causing 

the growth of fungi on the starch. Fungi can cause starch-based 

materials to break down more quickly [43]. 

 

 
 

Figure 11. Water vapor transmission rate 

 

 

4. CONCLUSIONS 

 

The characterization of edible films from jackfruit seed 

starch with the addition of sorbitol and glycerol as plasticizers 

showed the best treatment on edible films using a temperature 

of 50℃ with 3% starch, 1% (w/v) sorbitol and 1% glycerol 

(w/v). The treatment obtained thickness of 0.24 mm and 0.23 

mm, tensile strength 8.35 × 10-5 N/mm2 and 2.56 × 10-4 N/mm2, 

elongation 49.19% and 30.33%, elasticity 1.69 x 10-5 and 8.44 

× 10-5, pH 7.024 and 6.67, absorption 75% and 50%, water 

vapor transmission 9.08 × 10-3 g/hourm2 and 7.10 × 10-3 

g/hour2. In this study, the results of the FTIR spectroscopy 

indicate that the edible film is made with a physical mixing 

process. At room temperature, the shelf life of edible films 

with potato wrappers is 4 days, while at cold temperatures, the 

shelf life is 6 days. Furthermore, the biodegradability test 

revealed that it takes just 5 days for the edible film to be 

completely degraded. Therefore, the edible films produced are 

suitable for application as food wrappers. For further research, 

it is recommended to carry out a better printing method to 

evenly distribute the edible film's thickness on each side. 

 

Table 5. Shelf life test at cold temperature and room temperature 

 
No Potato Application Temperature (℃) Shelf life (days) Physical condition 

1. Wrapped with Edible film 16 6 Good, slightly wrinkled, not blackened and not moldy 

2. Without packaging  16 4 Slightly wrinkled and blackened 

3. Wrapped with Edible film  30 4 Good, slightly wrinkled, not blackened and not moldy 

4. Wrapped in wax paper  30 2 Wrinkled and blackened 

5. Without Packers  30 2 Shriveled and moldy 
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