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This study aims to determine the physical and chemical characteristics of the edible film 

of jackfruit seed starch (Artocarpus heterophyllus) added with antioxidant rosella flower 

extract (Hibiscus sabdariffa). The type of plasticizer used is glycerol. The best treatment 

in this study was the jackfruit seed edible film with the addition of rosella flower extract 

3% (v/v) with the results obtained respectively for a thickness of 0.09 mm, tensile 

strength 0.003332 N/mm2, elongation percentage 126.36%, elasticity 0.002637 

Kgf/mm2, pH 6.122, water absorption 61.67%, solubility 40%, water vapor transmission 

speed 0.6714 gram/hour m2, FTIR test results show that the process of making edible 

film in this research is the mixing process Physics, the shelf life of edible film at room 

temperature is 6 days and at cold temperatures is 8 days, and has antioxidant activity with 

an IC50 value 219.948 ppm. The addition of rosella flower extract enhances another 

benefit of edible film which functions as a food protector from the oxidation process 

(antioxidant). 
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1. INTRODUCTION

Food ingredients are generally vulnerable to damage and 

decrease in quality, especially those with high protein content 

and water content. Both of these contents will support the 

growth of bacteria that can damage the quality and nutritional 

content of foodstuffs [1]. With packaging, food will be 

protected from contamination from outside, including 

ensuring food safety, maintaining quality and increasing shelf 

life. Plastic is the most commonly used food packaging 

material, because it is flexible, light, economical, not easily 

broken, and strong [2]. However, plastic can contaminate 

packaged foodstuffs due to the presence of substances such as 

bisphenol-A (BPA), phthalates and other harmful compounds 

that are potential carcinogens (cancer-inducing substances) [3]. 

In addition, plastic is non-biodegradable (cannot decompose 

naturally), so it can pollute the environment [4]. 

Many ways are used to overcome this problem, one of 

which is developing environmentally friendly food packaging. 

Edible film is used as an alternative as an environmentally 

friendly packaging material because it can be decomposed by 

microorganisms (biodegradable) and can be eaten (edible) so 

it does not pollute the environment [5]. Edible films can be 

made from hydrocolloids and fats or a mixture of both. Starch 

is a basic material that is often used, because it has several 

advantages such as being good at protecting products against 

oxygen, carbon dioxide and lipids, as well as having the 

desired mechanical properties [6]. Starch comes from plants, 

both from the stem, fruit, roots and tubers. One of the plants 

that can be a source of starch is jackfruit seeds. 

Jackfruit is one of the plants that has many benefits, this 

plant is widely found in Indonesia and produces fruit almost 

all year round. The edible flesh of jackfruit is only 20-31%, 

the skin is 55-70% and the seeds are about 5-15%. Generally, 

jackfruit seeds are consumed in the form of boiled or roasted, 

but most of the jackfruit seeds are discarded, even though 

jackfruit seeds have the potential as a source of carbohydrates, 

protein and energy. Judging from its chemical composition, 

jackfruit seeds contain quite high starch, which is around 40-

50%, so it has the potential to be used as edible film (food 

packaging) [7, 8]. 

Apart from acting as packaging for foodstuffs, Edible films 

can also function as carriers of antioxidant compounds that are 

able to delay, slow down and prevent oxidation of packaged 

foods. Antioxidant compounds can be obtained from the 

extraction of natural materials such as plants [9]. One source 

of natural antioxidants is rosella flowers. Rosella is a plant that 

produces edible red flower petals, where the red color of 

rosella flowers is caused by the anthocyanin content. 

Anthocyanins are flavonoid group compounds that have the 

ability as antioxidants [10]. Based on the antioxidant activity 

test using the DPPH (1,1-diphenyl-2-picryl hydrazil) method, 

it showed that rosella flower extract had antioxidant activity 

with an IC50 value of 33.79 g/ml and was safe to use as a food 

additive [11]. 
Research on edible films with starch-based ingredients has 

been widely carried out, including the manufacture of edible 

films from the starch of durian seeds (Durio zhibethinus) using 

glycerol and sorbitol stabilizer. The characterization results 

showed the best durian seed starch edible film with the 

addition of 2.5% (w/v) glycerol and 2% (w/v) plasticizer for 

sorbitol. The shelf life of edible films at room temperature is 5 

days and at cold temperatures for 7 days [12]. Another type of 

starch that can be used as an edible film is the Banggai Tuber 

(Dioscorea Spp). The best results were obtained by using a 

temperature of 80℃ and 2% (w/v) glycerol and 2% (w/v) 
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sorbitol. The shelf life of edible films at room temperature is 6 

days and at cold temperatures is 8 days [13]. 

Another edible film research is the addition of soursop leaf 

extract (Annona muricata L.) as an anti-oxidant in edible films 

from durian starch (Durio zibethinus). The results obtained 

from the physical characteristics of edible film seen from the 

water vapor transmission test have met the JIS 1975 standard, 

which is a maximum of 10 g/m 2.24 hours. Chemical 

characteristics of edible films which include water content 

testing, all edible films with the addition of soursop leaf extract 

have met the SNI standard, which is below 20%. While in the 

antioxidant test the IC50 value which shows the highest 

antioxidant activity in edible films with the addition of 2 g 

soursop leaf extract is 1.5875 mg/mL [14]. 

Previous research on starch from jackfruit seeds as an 

ingredient for making edible films with variations in the 

addition of starch and variations in plasticizers has also been 

carried out. The best treatment was obtained with the use of 3% 

starch with the addition of 1% (w/v) glycerol plasticizer. The 

results obtained are for thickness 0.24 mm, tensile strength 

8.35×10-5N/mm2, elongation 49.19%, elasticity 1.69×10-5 

Kgf/mm2, pH 7.024, absorption 75% water vapor transmission 

0.00908 g/hour.m2, the biodegradability test showed that the 

edible film in this study degraded within 5 days, the FTIR test 

results showed that the process of making edible film in this 

study was a physical mixing process and the shelf life of edible 

film with potato wrapper on room temperature is 4 days. and 

at cold temperatures for 6 days [15]. 

Based on the literature search and the research above, it 

shows that there has been no research on the characteristics of 

the edible film of jackfruit seed starch with the addition of 

rosella flower extract as an antioxidant. As a result, researchers 

are interested in studying the features of the edible films of 

jackfruit seed starch utilizing rosella flower extract.  

2. METHODS

2.1 Making jackfruit seed starch 

Jackfruit seeds as much as 2 kg peeled from the skin and 

cleaned. Jackfruit seeds were cut into small pieces and cleaned 

with distilled water, then blended at low speed by adding a 

0.0230% sodium bisulfite solution (2.3 grams of sodium 

bisulfite and 2 liters of aquadest). Then squeezed using a fine 

porous cloth until no more juice. The resulting pulp is 

discarded and the juice is left for 24 hours. The precipitate 

obtained from the stand was washed with distilled water and 

filtered through a Bucher filter. The clean precipitate was dried 

in an oven for 12 hours at 50℃. The dried precipitate was 

blended or ground, then sieved with a 100 mesh sieve, to 

obtain jackfruit seed starch [3]. 

2.2 Preparation of rosella flower extract 

Dried rosella flowers were blended and sieved to obtain 

rosella flower powder. Next, weigh 5 grams of rosella flower 

powder and then put it in an Erlenmeyer. Then add 100 mL of 

a mixture of ethanol and water solvents (ratio 50: 50). 

Erlenmeyer was covered with aluminum foil and macerated at 

room temperature ± 25℃ for 24 hours. The maceration results 

were filtered using filter paper, so that the rosella flower 

filtrate was obtained [16-18]. The filtered filtrate was 

concentrated with a rotary evaporator [19]. 

2.3 Making edible film 

Jackfruit seed starch is weighed as much as 3 grams, then 

put into a beaker. Then add 2% (w/v) glycerol solution and 

rosella extract with extract variations of 1.5%, 2.0%, 2.5%, 

3%(v/v). The solution was heated on a hot plate with a mixture 

of 80 mL of distilled water at 80℃ for 15 minutes with a 

magnetic stirrer. Then add 1 gram of CMC with 20 mL of 

distilled water and reheat at 80℃ for 7 minutes. The solution 

was poured into 25 x 20 x 2 cm mold and dried in an oven at 

50℃ for 18 hours. The mold that comes out of the oven is 

cooled at room temperature for 10 minutes. The skin layer 

formed was peeled off with the help of a spatula and inserted 

or stored in a desiccator [20].  

2.4 Physical and chemical characterization of edible film 

2.4.1 Thickness test 

Thickness of the edible film was measured using a 

micrometer at 5 different places with an accuracy of 0.01 mm. 

The measurement results are averaged as a result of the film 

thickness. Measurements were made on the resulting 4 

samples [21]. 

2.4.2 Tensile strength, elongation and elasticity test 

Tensile strength is the maximum force that an edible film 

can until it breaks. Percent elongation is the maximum 

elongation change that can be experienced by the edible film 

when it is stretched or stretched until before the edible film 

breaks. Tensile strength, the test was carried out by means of 

an edible film attached to the top and bottom grids. The value 

on the recorder is zeroed, the test is started by pressing the UP 

button. Press the RETURN button to return the grip to its 

original position. The sample size used for this test is 8 x 4 cm 

(80 mm x 40 mm) with a tensile speed of 700 mm/min, grip 

weight = 50N/5 Kgf, sample area (A) = (80 x 40) mm² [22].  

Tensile strength (N/mm2) = 
F max

A

where:  

F max  = sample tensile value (N); 

A = sample area (mm2). 

Elongation is used to see the maximum length of the edible 

film before breaking in the tensile strength test. The elongation 

of the sample is read automatically in the form of the 

difference in film elongation = L (mm) [22].  

% Elongation = 
L

Lo
 x 100% 

where:  

L = Difference in film elongation; 

Lo = Initial length of film. 

As for elasticity, it is obtained from the comparison between 

tensile strength and elongation [23].  

2.4.3 Functional group analysis with FTIR 

Functional Group Analysis with FTIR aims to determine the 

process that occurs in the mixing whether physically or 

chemically, therefore the samples in each process of making 

edible film are analyzed by FTIR. The sample is placed into 

the set holder, then the appropriate spectrum is searched. The 
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results will be obtained in the fractogram of the relationship 

between wave number and intensity. The FTIR spectra were 

recorded using a spectrophotometer at room temperature [24]. 

2.4.4 pH test 

This examination is carried out using a pH meter. The pH 

measurement was carried out by dissolving 1 gram of edible 

film in 10 mL of distilled water in a petri dish. The electrode 

is dipped into a cup containing an edible film solution and then 

the number indicated by the pH meter is seen. Do it on each 

sample [22].  

2.4.5 Biodegradability test 

Biodegradation test (ability of bioplastics to decompose) 

was carried out by immersing edible film samples into EM4 

(Effective Microorganism 4). The EM4 bacteria used are 

bacteria for the fermentation of soil organic matter. EM4 

contains fermenting bacteria of the genus Lactobacillus, 

fermenting fungi, photosynthetic bacterial actinomycetes, 

phosphate solubilizing bacteria, and yeasts [25]. 

2.4.6 Water absorption test 

The water absorption test of edible film was carried out by 

weighing 2 grams of the edible film sample, then weighing it 

as the initial weight (D), then dipped into a container 

containing distilled water for 10 seconds then the sample was 

removed from the container and the water was poured. still 

attached to the surface of the edible film was removed using a 

tissue, then weighed to obtain the final weight of the sample 

(C). The immersion and weighing procedures were carried out 

continuously until the final sample weight was constant [26]. 

% Water Absorption = 
CD

D
 x 100% 

where:  

C = Final weight;  

D = Initial weight. 

2.4.7 Solubility test 

Solubility test was carried out by weighing 2 grams of 

edible film sample, then put it in the oven using a cup at a 

temperature of 100℃ for 30 minutes. Furthermore, the film is 

weighed as the initial weight (B), then the edible film is soaked 

for 24 hours, the insoluble film is removed and dried in an 

oven for 2 hours at a temperature of 100℃. The film was taken 

and put in a desiccator for 10 minutes. Then it was weighed 

again to get the weight of the dry edible film after soaking (D) 

[27]. 

% Solubility of film = 
BD

B
 x 100% 

where: 

B = Weight before immersion; 

D = Weight after immersion. 

2.4.8 Water vapor transmission rate 

The water vapor transmission rate to the edible film was 

measured using a porcelain cup. Before being measured, the 

room in the desiccator was conditioned at humidity which had 

a RH of 75% by adding 40% NaCl salt solution. In a porcelain 

dish, put 5 grams of activated silica gel and 3 grams of edible 

film placed in a porcelain cup and sealed in such a way that 

there are no gaps at the edges. Furthermore, the porcelain dish 

was weighed with an accuracy of 0.0001 grams and then 

placed in a desiccator that had been conditioned, then tightly 

closed. Every hour for 5 hours the porcelain cup is determined 

the value of the water vapor transmission rate [28]. 

WvTR = 
Mv

tA

where:  

Mv = Addition/reduction of water vapor mass (grams); 

t = weighing period (hours); 

A = area of edible film tested (cm2). 

2.4.9 Shelf life test 

The shelf life test is determined by the acceleration method. 

This test was carried out after knowing the optimum 

composition in the manufacture of edible films. Plastic edible 

film is then applied to wrap the potatoes which have been 

prepared in accordance with the treatment, the first treatment 

that is safe in an open space (30℃) there are 3 variations of 

packaging: K1(without packaging), K2(wrapped edible film), 

and K3(wrapped in parchment paper). The second treatment is 

storage in a cold room (16℃) there are 2 variations of 

packaging: K0 (without packaging) and K1 (wrapped in edible 

film) [29]. 

2.4.10 Analysis of antioxidant activity with DPPH method 

The antioxidant activity of the concentrated extract of the 

sample was determined using the spectrophotometric method 

with DPPH reagent. The sample extract was weighed as much 

as 10 mg and then put into a 10 mL volumetric flask, then 

adjusted with ethanol solvent to obtain a solution 

concentration of 1000 ppm. Then a series of dilutions were 

carried out to obtain solutions of 20, 40, 60, 80 and 100 ppm. 

The solution that has been made is pipette as much as 1 mL 

and added with 3 mL of 50 M DPPH solution. The mixture 

was homogenized and left for 30 minutes in a dark place. Then 

the absorption was measured at a wavelength of 517 nm. Tests 

were also carried out on the DPPH solution. The absorbance 

value obtained was used to determine the % inhibition using 

the following equation. 

% Inhibition = 
Abs blank−Abs sample

Abs blank
 x 100% 

where:  

Abs. Blank  = DPPH Absorbance 50 M; 

Abs. Sample = Absorbance Test Sample. 

Then the % inhibition curve was made and IC50 determined

based on the obtained regression equation [30]. 

3. RESULTS & DISCUSSIONS

3.1 Edible film of jackfruit seed starch with the addition of 

rosella flower extract 

Jackfruit seed starch is the essential ingredient of making 

the edible film which is obtained by processing ripe jackfruit 

seeds through several stages to form jackfruit seed powder. 

Jackfruit seed starch is in powder form and yellowish white in 

color (Figure 1). In addition to jackfruit seed starch, another 

ingredient used is rosella flower extract. Rosella flower extract 

was obtained using the maceration method of ethanol and 
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aquadest in a ratio of 50:50(v/v). The red rosella flower extract 

can be seen in Figure 1. 

Figure 1. Jackfruit starch and rosella flower extract 

Edible film from jackfruit seed starch was made by adding 

rosella flower extract with 4 variations, namely 1.5% (G1); 2% 

(G2); 2.5% (G3); 3% (G4) (v/v) can be seen in Figure 2. 

Figure 2. Jackfruit seed starch edible film with addition of 

rosella extract 

3.2 Physical and chemical characterization of edible film 

3.2.1 Thickness test 

The thickness of the edible film was measured using a screw 

micrometer with an accuracy of 0.01 mm at 5 different points, 

namely the part of each corner and the middle of the edible 

film. The measurement results are then averaged so that the 

thickness value is obtained which can be seen in Table 1. 

Results in Table 1 show that the addition of rosella flower 

extract with concentrations of 1.5%, 2%, 2.5% and 3%(v/v) 

produces edible films with different thicknesses. This 

difference in thickness can be influenced by an uneven film 

print, resulting in a buildup of excess solution on several sides 

and after drying, a film with different thicknesses on each side 

is obtained. In addition to the amount of solids, other factors 

that affect the thickness are the type of raw material, the 

amount of solids, the volume of the solution and the area of 

the mold [31]. The addition of rosella flower extract did not 

affect the thickness of the edible film produced. This is 

because the added rosella flower is already in the form of an 

extract so that it does not add a large total solid. 

The edible film produced in this study was thinner than the 

edible film of jackfruit seed starch without the addition of 

extracts ranging from 0.21-0.24 mm [16]. However, it has met 

the standard thickness of edible film according to the Japanese 

Industrial Standard (1975), which has a maximum thickness of 

0.25 mm. Thickness is a physical property that will determine 

other properties such as tensile strength, elongation and the 

ability to withstand water vapor transmission (permeability). 

The thicker the edible film, the tighter the structure, the 

stronger the ability to withstand gas migration and protect the 

product from physical damage [32].  

Table 1. Physical and chemical characterization of edible 

film 

Parameters 
Treatments 

G1 G2 G3 G4 

Thickness (mm) 0.11 0.14 0.07 0.09 

Tensile strength 

(N.mm-2) 

4.11 

x10-3 

5.32 

x10-3 

3.21 

x10-3 

3.33 

x10-3 

Elongation (%) 101.53 112.65 126.15 126.36 

Elasticity 

(Kgf.mm-2) 

4.05 

x10-3 

4.72 

x10-3 

2.54 

x10-3 

2.64 

x10-3 

pH 6,222 6,239 5,724 6,122 

Water Absorption 

(%) 
80 70 60 61.67 

Solubility (%) 100 41.67 17.65 40 

WVTR 

(gram.hour-1.m-2) 
0.6356 0.61304 0.6714 0.6775 

3.2.2 Tensile strength, elongation and elasticity test 

Tensile strength is the maximum force that the edible film 

can withstand until it breaks [22]. The results of the tensile 

strength test of edible film can be seen in Table 1. 

The results in Figure 4 show that the tensile strength value 

of edible film with the addition of rosella flower extract is 

1.5%, 2%, 2.5% and 3%(v/v) obtained different results, 

respectively, namely 4.109 x 10-3 N/mm2, 5.322 x 10-3 N/mm2, 

3.208 x 10-3 N/mm2, and 3.332 x 10-3 N/mm2. With the 

addition of 2% (v/v) extract, the best tensile strength value was 

obtained. This indicates that the tensile strength value is 

influenced by the thickness of the edible film, where the 

greater the thickness of the edible film, the higher the tensile 

strength of the film due to the stronger intramolecular 

interactions [32]. 

Edible in this study had a higher tensile strength than the 

edible film of jackfruit seed starch without the addition of 

rosella flower extract which had a tensile strength of 8.35 x 

10-5 N/mm2 [16]. Based on this, the addition of rosella flower

extract can increase the tensile strength value of edibles.

Phenolic compounds from rosella flowers can interact to form

glycoside bonds with sugar molecules and form hydrogen

bonds with protein molecules from the material thereby

increasing intramolecular bonds in the polymer film [18].

Tensile strength is a property related to the strength of the film

to withstand physical damage, the higher the tensile strength

is expected to reduce the maximum damage to the product to

be packaged [32].

Elongation is the percentage change in the film's length 

calculated when the film is stretched to break [21]. The results 

of the elongation test can be seen in Table 1. 

The results in Table 1 show that the elongation value of the 

edible film increases with the addition of rosella flower extract 

concentration, where the elongation value obtained is 

101.53%, respectively. 112.65%, 126.15% and 126.36%. The 

best elongation was obtained at the addition of 3% extract. The 

edible film in this study had a greater elongation value than the 

edible starch of jackfruit seeds without the addition of rosella 

flower extract which had an elongation of 49.19% [16].  

Factors that can affect elongation are the composition and 

composition of edible film raw materials [21]. The addition of 

rosella flower extract can replace the bonds between starch 

G1 G2 

G3 G4 
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polymers during film formation, thereby reducing the stiffness 

of the edible film. In addition, the addition of glycerol as a 

platicizer can reduce intermolecular forces and increase the 

mobility of the biopolymer so that the resulting edible film is 

more flexible [24, 33]. The resulting edible film has met the 

standard elongation value according to the Japanese Industrial 

Standard (1975), which has a minimum elongation value of 

70% [20]. 

Elasticity measures the stiffness of a polymer material [26]. 

Elasticity test results are shown in Table 1. The results in Table 

1 show that adding Rosella flower extract with concentrations 

of 1.5%, 2%, 2.5%, and 3%(v/v) produced edible films with 

different elasticity values. The best elasticity was obtained 

with the addition of 2.5%(v/v) extract, seen from the smaller 

stiffness or elasticity value of the edible film [25]. The edible 

film in this study has a higher elasticity value than the edible 

starch of jackfruit seeds without the addition of rosella flower 

extract which has an elasticity value of 5.87 × 10-5 Kgf/mm2 

[16]. This indicates that the addition of rosella extract can 

increase the stiffness of the edible film.  

3.2.3 Functional group analysis with FTIR 

Functional group analysis using FTIR aims to identify the 

functional groups contained in the edible film so that it can be 

seen whether there are new functional groups or not in the 

formed edible film [26]. The results of the FTIR analysis of 

the jackfruit seed starch edible film with the addition of rosella 

flower extract can be seen in Figure 3. 

Based on Figure 3, the interpretation of the spectrum can be 

seen in Table 2. The results of the identification of functional 

groups in Table 2 show that the edible film of jackfruit seed 

starch with the addition of rosella flower extract has the same 

functional group as jackfruit seed starch. This indicates that 

the addition of rosella flower extract to the edible film does 

not form new functional groups, so it is a physical mixing with 

hydrogen interactions between chains. Hydrogen bonding 

occurs when an atomic molecule contained in glycerol 

interacts with hydrogen from jackfruit seed starch, rosella 

flower extract and CMC. The increase in hydrogen bonding 

can be seen from the increase in the OH functional group on 

the edible film [13]. The increased hydrogen bonding makes 

the edible film denser and stiffer. Stiffness can be reduced by 

adding glycerol so that the edible film formed is more elastic 

[26]. 

Figure 3. FTIR edible film spectrum 

Table 2. Interpretation of FTIR edible film spectrum 

Functional Groups Regional Frequency (cm-1) [34] 
Wave Number (cm-1) 

Starch G1 G2 G3 G4 

CH Alkanes 
2850-2970 2929.87 2929.87 2927.94 2929.87 2927.94 

1340-1470 1421, 54 1417.68 1417.68 1417.68 1417.68 

CH Alkenes 675-995 927.76 923.9 921.97 923.9 923.9 

OH Hydrogen Bonded 3200-3600 3414 3448.72 3417.86 3415.93 3446.79 

C=C Alkenes 1610-1680 1647.21 1633.17 1629.85 1633.71 1627.92 

CO Esters 1000-1300 1016.49 1020.34 1020.34 1020.34 1020.34 

Edible film containing jackfruit seed starch, rosella flower 

extract, CMC, and glycerol has a combination of functional 

groups CH (Alkane), CH (Alkene), OH (Hydrogen Bonded 

Alcohol), C=C (Alkene), CO (Ester). This functional group 

shows that edible film can be degraded and can be said to be 

an environmentally friendly plastic. 

3.2.4 pH test 

The edible film's pH was measured using a pH meter, with 

the aim of knowing the degree of acidity of the edible film. 

The results of the pH test can be seen in Table 1. Results The 

research in Table 3 shows that the addition of rosella flower 

extract can produce an acidic edible film (pH< 7). The 

chemical reaction between the active compound of rosella 

flower and other ingredients makes the edible film produced 

has a lower pH than the edible starch of jackfruit seed without 

extract which has a pH of 6.651 [16]. Active compounds from 

rosella flowers such as anthocyanins, gossip tin, hibisci 

glucoside, vitamin C have the ability as antioxidants. 

Antioxidant compounds have high reactivity as hydrogen 

donors so that the hydrogen ion concentration in edible films 

becomes higher [18]. 

3.2.5 Biodegradability test 

Biodegradation is the ability of bioplastics to decompose. 

The test results can be seen in Figure 4.  

Figure 4. Edible film degradation 

Results in Figure 4 show that the edible film of jackfruit 

seed starch with the addition of rosella flower extract 
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decomposes or degrades completely in time. 7 days. This is 

because EM4 contains bacteria that can break polymer chains 

into monomers. These bacteria include fermenting bacteria 

from the genus Lactobacillus, photosynthetic bacteria 

actinomycetes, phosphate solubilizing bacteria and yeast [25]. 

Jackfruit seed starch is a natural polymer that is easily 

degraded by nature and other decaying bacteria. This is 

reinforced by research by Anggraeni, 2021 [8] which states 

that edible films made from jackfruit seed starch can be easily 

degraded by bacteria within 5 days. The addition of rosella 

flower extract can form a stronger edible intramolecular bond 

so as to increase the degradation time of the edible film. The 

edible film produced in this study proved to be 

environmentally friendly compared to synthetic plastics which 

had only been degraded for 50 years [34, 35]. 

3.2.6 Water absorption 

The water absorption test aims to determine the percentage 

of water absorption from the edible film. The results of the 

water absorption test of edible film can be seen in Table 1. The 

results in Table 1 show that the edible film with the addition 

of rosella flower extract is 1.5%, 2%, 2.5% and 3% (v /v) have 

different water absorption capacity, respectively, namely 80%, 

70%, 60%, and 61.67%. The best water resistance was 

indicated by the lowest water absorption value, namely the 

addition of 2.5%(v/v) extract. The addition of flower extracts 

can decrease the absorption of edible films, because it 

increases the intramolecular hydrogen bonds in the polymer 

films so that the structure is tighter and increases water 

resistance [18]. The thickness of the edible film is directly 

proportional to the ability of absorption, the thicker the 

product, the greater its absorption to water [26]. 

3.2.7 Solubility test 

Solubility is a physical property that shows the percentage 

of dry weight dissolved after being immersed in water for 24 

hours [27]. The results of the solubility test can be seen in 

Table 1. 

The results in Table 1 show that the solubility of edible film 

with the addition of rosella flower extract is 1.5%, 2%, 2.5% 

and 3%(v/v). different results were obtained, respectively, 

namely 100%, 41.67%, 17.65%, and 40%. The highest 

solubility value was obtained with the addition of 1.5% 

extract, while the lowest was obtained with the addition of 

2.5%(v/v) extract. The entire edible film material is 

hydrophilic (likes water), so that the edible film is more 

soluble in water. However, the addition of rosella flower 

extract can reduce the solubility of edible films, because 

phenolic compounds from rosella flowers can interact to form 

hydrogen bonds with other molecules [18]. The increasing 

hydrogen bonding causes the molecular structure to become 

more compact, thereby reducing the solubility of the film. 

Edible film that has a high solubility value will be easier to 

consume because it is easier to digest when the product is eaten 

[21]. 

3.2.8 Water vapor transmission rate 

The water vapor transmission rate (WFTR) is the rate at 

which water vapor enters the edible film at a certain 

temperature and humidity [20]. The measurement results are 

then averaged to obtain the value of the water vapor 

transmission rate which can be seen in Table 1. 

The results in Table 1 show that the water vapor 

transmission rate of edible film with the addition of rosella 

flower extract is 1.5%, 2%, 2.5% and 3%(v/v) the results were 

not much different, respectively, namely 0.6356 

gram/hour.m2, 0.61304 gram/hour.m2, 0.6714 gram/hour.m2, 

0.6775 grams/hour.m2. The best water vapor transmission rate 

was obtained by adding 2% extract. Increasing the 

concentration of the extract did not give a big difference to the 

water vapor transmission rate of each edible film. The factor 

that affects the transmission is thickness, where the thicker the 

edible film the tighter the structure, the stronger the ability to 

withstand gas migration and protect the product from physical 

damage [32]. 

This result has met the standard value of the water vapor 

transmission rate according to the Japanese Industrial 

Standards (1975), where the maximum value of the edible film 

water vapor transmission rate of 10 grams / 24 jam.m2 [15, 19]. 

The low rate of water vapor transmission can inhibit the loss 

of water from the product thereby inhibiting product damage 

due to hydrolysis and damage to microorganisms due to the 

presence of water [36]. 

3.2.9 Shelf life test 

The shelf life test was carried out by applying edible film to 

potato slices. The results of the shelf life test can be seen in 

Table 3. 

The results in Table 3 show that potatoes wrapped in edible 

film at room temperature of 16℃ can last for 8 days while at 

30℃ potatoes can last for 6 days. Potatoes wrapped in edible 

film last longer than potatoes that are not packaged and 

packaged with parchment paper. This indicates that edible film 

can increase the shelf life of potatoes. The edible film in this 

study had a longer shelf life than the edible film of jackfruit 

seed starch without the addition of extract which lasted for 6 

days at 16℃ and 4 days at 30℃ [16]. The addition of rosella 

flower extract can increase the shelf life of edible films 

because it contains antioxidants that can inhibit oxidation 

reactions that occur during the food storage process. 

Antioxidants are compounds that can prevent cells from 

damage caused by unstable molecules known as free radicals. 

Free radicals cause oxidative damage to lipids, proteins and 

nucleic acids. Antioxidant compounds will give up one or 

more electrons to free radicals so that they become normal 

molecular forms again and stop various damage caused [10]. 

Table 3. Shelf life test of edible film 

No Application to Potatoes Room Temperature (℃) Life (days) Physical Condition 

1 Wrapped with Edible film 16 8 Good, slightly shriveled, not blackened and not moldy 

2 Unpackaged 16 4 wrinkled and slightly darkened 

3 Wrapped with Edible film 30 6 Slightly wrinkled, not moldy and slightly blackened 

4 Wrapped with parchment paper 30 3 Wrinkled, slightly moldy and slightly blackened 

5 Without packaging 30 2 Wrinkled, slightly moldy and slightly blackened 
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3.2.10 Analysis of antioxidant activity with DPPH method 

Antioxidant activity test aims to determine the antioxidant 

activity content of edible film added rosella flower extract. 

Measurement of antioxidant activity using the DPPH (1,1-

diphenyl-2-picrylhydrazyl) method with UV-Vis 

spectrophotometry at a wavelength of 517 nm [30]. DPPH is 

an organic compound containing unstable nitrogen and will 

change color (purple to yellow) after being reduced by 

antioxidant compounds [37]. The amount of antioxidant 

activity is indicated by the IC50 value, namely the 

concentration of the extract which is able to inhibit the activity 

of a radical by 50%. The IC50 value was determined using a 

linear regression equation from the relationship curve of the 

sample concentration to the percent inhibition with the 

equation y = ax + b, the sample concentration (ppm) as the x-

axis and the percent inhibition value as the y-axis. Percent 

inhibition is an antioxidant activity of edible film based on the 

amount of DPPH radical absorption barrier [30]. The linear 

regression equations of each edible film can be seen in Figure 

5. 

Figure 5. Percentage inhibition curve of edible film without 

adding rosella flower extract (a) with addition of 1.5% (b) 

2% (b) 2.5% (c) 2.5% (d) and 3% (e) rosella flower extract 

Based on the equation linear regression in the figure above, 

the IC50 value is obtained which can be seen in Table 4. 

Table 4. Edible film IC50 value 

Edible Film Sample IC50 Value (ppm) 

G0 267.264 

G1 246.244 

G2 241.801 

G3 236.145 

G4 219.948 

The results in Table 4 show that the activity The antioxidant 

of edible film increased along with the addition of rosella 

flower extract concentration. The highest antioxidant activity 

is found in edible films with the addition of 3% (v/v) extract 

which has an IC50 value of 219.948 ppm. The smaller the IC50

value, the greater the potential for antioxidant activity [38]. 

Antioxidant activity is said to be very strong if it has IC50<50 

ppm, strong antioxidants have IC50 values between 50-100 

ppm, moderate antioxidants have IC50 values between 100-150 

ppm, weak antioxidants have IC50 values between 150-200 

ppm and very weak antioxidant has IC50 > 200 ppm. From the 

measurement results, the edible film in this study has very 

weak antioxidants because it has IC50 > 200 ppm. 

The edible film of jackfruit seed starch without the addition 

of rosella flower extract already contains antioxidant 

compounds characterized by an IC50 value of 267.264 ppm. 

The results of this study are in line with the results of research 

from Chai et al. [39] which stated that the protein isolated from 

jackfruit seeds had potential as an antioxidant. The use of 

jackfruit seed starch as an encapsulation material has been 

investigated by Patel et al. [40] and was found to have 

antioxidant activity. The addition of rosella flower extract 

increased the antioxidant content of the edible film of jackfruit 

seed starch. This is influenced by the flavonoid compounds 

contained in rosella flowers. Flavonoid compounds are 

polyphenol components found in many plants. Flavonoids can 

act as antioxidant compounds by releasing hydrogen atoms 

from their hydroxyl groups and binding to free radicals 

(ROS/Reactive Oxygen Species or RNS/Reactive Nitrogen 

Species) until they are neutrally charged. Stable free radicals 

will stop carrying out chain reactions so as to prevent damage 

to lipids, proteins, or DNA [15, 19]. It can be said that the 

addition of rosella flower extract enhances another benefit of 

edible film which functions as a food protector from the 

oxidation process and counteracts free radicals. 

4. CONCLUSION

The addition of rosella flower extract to the edible film is 

directly proportional to elongation, water vapor transmission 

rate, and antioxidant activity, according to the physical and 

chemical characteristics of the edible film of jackfruit seed 

starch with the addition of rosella flower extract. Water 

absorption and solubility are inversely proportional. The more 

the amount of rosella flower extract added, the higher the 

thickness, tensile strength, elasticity, and pH will initially be, 

but under specific conditions, or when the saturation point is 

reached, both parameters will decrease.  

The best treatment in this study was jackfruit seed edible 

film with the addition of rosella flower extract 2% (v/v) with 

the results obtained for each thickness of 0.09 mm, tensile 

strength of 0.003332 N/mm2, elongation percentage 126.36%, 

elasticity 0.002637 Kgf/mm2, pH 6.122, water absorption 

61.67%, solubility 40%, water vapor transmission speed 

0.6714 gram/hour m2, FTIR test results show that the process 

of making edible film in this research is the process of mixing 

of Physics, edible film shelf life at room temperature is 6 days 

and at cold temperatures was 8 days, and have antioxidant 

activity with IC50 values 219.948 ppm. 
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