
Asian Journal of Applied Research for Community Development and Empowerment. Vol 9 (2025), No.2 
 

 

 
Journal home page: http://ajarcde-safe-network.org       ISSN 2581-0405 

 

 

  
This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License 

Published under licence by SAFE-Network   

Extraction and Characterization of Pectin from Kepok Banana Peel and Its 

Application as a Base Material for Edible Coating on Strawberries 

E Fithriana1, Y Yefrida1 and R Refilda1* 

1 Department of Chemistry, Faculty of Mathematics and Natural Sciences, Andalas University, Padang, Indonesia 

 

ARTICLE INFO  A B S T R A C T  

Strawberries are fruits rich in nutrients and bioactive compounds, but have a short shelf 

life due to their high respiration rate. The use of edible coatings from natural ingredients 

such as pectin can help extend the shelf life and maintain the quality of strawberries. This 

study aims to extract pectin from banana peels, characterize the pectin obtained, and apply 

it as a base material for edible coating for strawberries. The edible coating solution was 

made from kepok banana peel pectin (1%), carboxymethyl cellulose (1%), and glycerol 

(1%). The results of the extraction of banana peel pectin obtained an equivalent weight 

value of 695.76 mg, degree of esterification 71.71%, methoxyl content 7.98%, pH 2.99, 

antioxidant capacity 19.845 mgAA/gFW, FTIR results identify the main functional 

groups of pectin (C-H, O-H, and C-O-C), XRD Shows the amorphous structure of pectin. 

Edible coating of kepok banana peel pectin shows a bright color with a tendency to green 

and blue. Strawberries coated with an edible film derived from kepok banana peel pectin 

were monitored over a 6-day period (days 0 to 6) at room temperature (25°C). The coating 

effectively delayed visible decay until day 4, with cumulative weight loss reaching 

33.33% by day 6. 
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1. INTRODUCTION 

1.1. Research Background  

Strawberries are rich in various nutrients and compounds that are 

beneficial to human health. Strawberries are a rich source of 

vitamins and minerals, with high water content and low protein 

and fat content. Strawberries are known to have a high respiration 

rate with a general resistance to decay of 1-2 days at room 

temperature [1]. Strawberries are very susceptible to 

contamination by pathogens such as microbes and fungi. 

Pathogens can cause fruit and root rot, as well as anthracnose 

disease in fruit, which causes strawberries to rot faster. In 

addition, rotting or softening of strawberries is also influenced by 

the heating and oxidation processes [2]. 

The presence of pathogens and the effects of heating and 

oxidation on strawberry plants can have significant impacts on 

the industry, requiring the development of effective strategic 

management [2]. To address these issues, various management 

tactics are being explored, including the use of host plant 

resistance and innovative postharvest techniques. One of the 

postharvest methods that can be used to address this is by using 

natural and biodegradable materials [3]. 

Natural and biodegradable materials are becoming a trend in 

the food coating industry, which can also reduce environmental 

problems and minimize the production of toxic waste. The 

development of natural coating materials is an interesting area for 

research. One method that can be used is edible coating. Edible 

coating is often made from biological materials such as 

polysaccharides, proteins and lipids that act as a barrier on the 
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fruit surface [4], thereby delaying ripening and reducing fruit 

weight loss [3]. Pectin, a natural polysaccharide, can also be used 

in the development of edible films and coatings, and is able to 

increase the shelf life of perishable foods by protecting them from 

external environmental influences, delaying nutrient loss, and 

helping to maintain physical and chemical components for a 

longer duration [5].  

1.2. Literature Review 

1.2.1. Strawberries  

Strawberries are a very popular fruit, due to their unique taste and 

many benefits such as antioxidants and amino acids that greatly 

contribute to the overall quality of the product. These antioxidants 

play an important role in fighting free radicals and reducing the 

risk of degenerative and cardiovascular diseases [6]. Strawberries 

are a fruit rich in bioactive compounds, especially polyphenols, 

organic acids, and vitamin C, which contribute to improving 

health [7]. 

Fresh fruit quality is a fundamental aspect for consumers and 

is critical for the success of breeding activities and for increasing 

the competitiveness and profitability of the fruit industry [6]. 

Strawberries lose their nutritional value quickly after picking due 

to their thin and easily damaged skin, so proper post-harvest 

handling techniques are needed to maintain the quality and 

nutritional value of the fruit [8]. 

1.2.2. Edible Coating  

Edible coating is a thin, consumable layer applied to the surface 

of food to extend shelf life and maintain quality. This coating can 

be made from natural biopolymers such as polysaccharides, 

proteins, and lipids, which often contain antimicrobial and 

antioxidant components. The application techniques vary, 

including dipping and spraying [9]. Edible coatings can 

effectively reduce the rate of respiration and water loss in fruits 

and vegetables, thereby delaying spoilage. Natural coatings offer 

optimal preservation by overcoming respiration and water loss. 

The effectiveness of this coating depends on the composition of 

the biopolymer matrix and the additives used [10]. 

Kepok banana peel has various potential benefits, but it is 

often considered as waste. Utilization of kepok banana peel can 

reduce environmental pollution and provide economic value [11]. 

The use of kepok banana peel as a food coating derived from 

banana peel has shown promising results in fruit preservation 

[12]. Kepok banana peel is known to contain pectin. Pectin 

extract from kepok banana peel shows potential as an edible 

coating [5]. This coating can extend shelf life by reducing fruit 

weight loss and slowing the respiration rate [13]. 

1.3. Research Objective. 

In this study, pectin was extracted from kepok banana peels. The 

obtained pectin was characterised in terms of equivalent weight, 

degree of esterification, methoxyl content, viscosity, pH, 

antioxidant content, functional group test, and crystallinity. 

Analysis of the physical properties of strawberries (Fragaria sp.) 

coated with edible coating was carried out at intervals of 1, 2, 3, 

4, 5 and 6 days at room temperature (25°C). 

2. MATERIALS AND METHODS 

2.1. Material  

The materials used were kepok banana peels (Padang), 

Strawberries (Agam), glycerol (Ecoserol), carboxymethyl 

cellulose (CMC) (Koepoe), distilled water, 96% ethanol 

(Novalindo), hidrochloric acid (HCl) 37%, NaOH, 

phenolphtelein indicator, ascorbic acid, FeCl3.6H2O, 

orthophenanthroline (Merck). 

2.2. Methods  

2.2.1  Extraction of Pectin 

Kepok banana peels are cleaned of dirt using water flow, then cut 

into small pieces and air-dried. The dried Kepok banana peels is 

then ground using a disk mill and sieved with a 150 μm sieve. 20 

grams of dry Kepok banana peels powder is added with 5% HCl 

solvent with a ratio of dry powder and solvent (1:10). Then 

extracted with a water bath for 120 minutes at a temperature of 

85 °C at a speed of 600 rpm, after which it is filtered. 

Furthermore, the filtrate obtained is evaporated at a temperature 

of 100 °C until the volume reaches half, then cooled. The cooled 

filtrate is then added with 96% ethanol with a ratio of pectin 

extract and 96% ethanol (1:1) then left for 24 hours, and filtered. 

The pectin precipitate obtained is then washed with 96% ethanol 

until the washing water becomes clear. The pectin is dried using 

an oven for 6 hours at a temperature of 40 ° C. 

2.2.2 Characterization of Pectin 

The pectin characterisation carried out included an equivalent 

weight test, degree of esterification, methoxyl content, pH, 

antioxidant capacity, and functional groups, as determined using 

Fourier transform infrared spectroscopy (FTIR), and its 

crystallinity using X-ray diffraction (XRD). 

2.2.2.1 Equivalent Weight 

Into the Erlenmeyer flask, 0.1 grams of banana peel pectin was 

added. Then 1 mL of ethanol and 10 mL of distilled water were 

added. Furthermore, the mixture was stirred for 30 minutes at a 

temperature of 50ºC with a stirring speed of 300 rpm. From the 

solution, 10 mL was taken and 1 drop of phenolphthalein 

indicator was added, then titrated using 0.1 M NaOH until it 

reached the endpoint of titration, which was marked by a colour 

change from clear brownish to pink. Repeated three times. The 

equivalent weight can be calculated using the equation [14]:  

Equivalent Weight =  
𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑒𝑐𝑡𝑖𝑛 (𝑚𝑔) 𝑥 1000

𝑉 𝑁𝑎𝑂𝐻 (𝑚𝐿) 𝑥 [𝑁𝑎𝑂𝐻]
     (1) 

2.2.2.2 Degree of Esterification 

0.1 grams of banana peel pectin was added. In the Erlenmeyer 

flask, 20 mL of distilled water and 2 drops of phenolphthalein 

indicator were added. Then, the solution was titrated using 0.1 M 

NaOH, the volume of NaOH (V1) needed was observed and 

recorded until the color changed to pink, indicating that the 

titration endpoint had been reached. Furthermore, 5 mL of each 

solution was stirred until the color disappeared and returned to 

the color of the initial solution. After that, 5 mL of 0.1 M HCl was 

added and titrated, then the volume of NaOH (V2) needed was 

observed and recorded until the color of the solution returned to 

pink, indicating that the solution had reached the titration 
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endpoint. Repeat three times. The degree of pectin esterification 

can be calculated using the equation [15]:  

Degree of Esterification (%) =  
𝑉2

𝑉1+𝑉2
𝑥 100     (2) 

2.2.2.3 Methoxyl Content 

Put 0.1 grams of banana peel pectin into an Erlenmeyer flask. 

Then, 1 mL of ethanol and 10 mL of distilled water were added 

to the Erlenmeyer flask. A total of 10 mL was taken from the 

solution and added to 12.5 mL of 0.25 M NaOH. Furthermore, 

the solution was stirred at a stirring speed of 300 rpm for 30 

minutes. Furthermore, 12.5 mL of 0.25 M HCl was added, then 

stirred until homogeneous. After that, one drop of 

phenolphthalein indicator was added and titrated using 0.1 M 

NaOH until it reached the endpoint of the titration, which was 

marked by a colour change from clear brownish to pink. Repeated 

three times. The methoxyl pectin content can be calculated using 

the equation [14]: 

Methoxyl (%)=  
𝑉 𝑁𝑎𝑂𝐻(𝑚𝐿)𝑥 31 𝑥 [𝑁𝑎𝑂𝐻]

𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑒𝑐𝑡𝑖𝑛 (𝑚𝑔)
𝑥 100     (3) 

2.2.2.4 Antioxidant Capacity 

Total antioxidants can be determined using the modified 

phenanthroline method with a UV-Vis spectrophotometer. 1 mL 

of banana peel pectin solution (1%) was pipetted and placed into 

a vial. Subsequently, 2 mL of distilled water, 1 mL of 0.1% 

FeCl3.6H2O, and 1 mL of 1.10 orthophenanthroline were added. 

The mixture was then stirred until homogeneous and left for 20 

minutes. After this, the absorbance was measured at a maximum 

wavelength of 510 nm. This was done three times [16]. 

2.2.2.5 FTIR 

Determination of functional groups of banana peel was tested 

using ATR-FTIR. The wave number range used was 4000 – 400 

cm-1[14]. 

2.2.2.6 XRD 

The crystallinity of pectin from kepok banana peel was tested 

using XRD operated at 40 kV and 40 mA. The determination of 

the percentage of pectin crystallinity can be calculated using the 

following equation [17]:  

Crystallinity (%) =  
Crystal peak area

Area of all peaks
𝑥 100     (4) 

2.2.3 Edible Coating Preparation 

The Edible Coating technique used is the dipping technique. 

Pectin, as much as 1% is put into a beaker. Then, glycerol (1%) 

and CMC (1%) were added, followed by air distillation until the 

volume reached 50 mL. Furthermore, the solution is heated to 

40ºC, stirred for 15 minutes, and then cooled to room 

temperature. 
 

Table 1. Edible coating composition 

Treatment 
Pectin 

(%) 

CMC 

(%) 

Glycerol 

(%) 

Total volume 

(mL) 

Control - - - 50 

PKP 1 1 1 50 

Description: 

PKP: Pectin Kepok Banana Peels  

Strawberry samples were dipped into the Edible coating 

solution with various treatments according to Table 1 for 30 

seconds. After all surfaces were coated, the strawberries were 

dried to prevent excess edible coating from sticking to their 

surface. After the Edible coating dried, it was stored for 6 days 

and during the storage period, analysis of decay and weight loss 

was carried out on days 1, 2, 3, 4, 5, and 6 [18]. 

2.2.3.1 Characterization Edible Coating  

2.2.3.1.1  Viscosity 

The viscosity of banana peel pectin edible coating solution was 

measured at a temperature of 22.6ºC and a speed of 50 rpm using 

a ViscoQC 300 L viscometer. which is a viscometer with a 

spindle that is dipped into the sample being tested [19]. 
 

2.2.3.1.2  Color 

Edible coating color measurement was carried out using a 

YS6060 spectrophotometer. The sample used was a solution of 

edible coating pectin from kepok banana peel. The solution was 

placed in a cuvette, filling 2/3 of its height, and then positioned 

above the aperture. The values for L *, a *, b *, and were recorded 

using illuminants D65, A, and F2 (Fcw / CWF) at each observer 

angle of 10°, 2°, and 2° [20].  

2.2.3.2  Physical Properties of Strawberries that have 

been treated with EC 

The analysis of physical properties used in this study focused on 

testing two main parameters, namely the level of decay and 

weight loss of strawberries coated with edible coating compared 

to control fruit without coating. 

2.2.3.2.1 Determination of Strawberry Weight Loss 

Strawberry samples that had been given treatment were then 

tested for weight loss on days 1, 2, 3, 4, 5, and 6. To determine 

the weight loss of strawberries, the following equation was used 

[18]:  

Weight Loss (%)  =  
Wo−Wt 

Wo
 𝑥 100      (5) 

 

Description: 

Wo : initial weight of strawberries 

Wt : Final weight of strawberries 

2.2.3.2.2  Determination of Strawberry Total Decay 

Total strawberry decay was done visually (Table 2). Strawberry 

samples that had been treated were then tested for total decay 

weight loss on days 1, 2, 3, 4, 5, and 6. The equation used to 

calculate total strawberry decay is as follows. 

Total Decay (%) =  
𝐴𝐵 

𝐶𝐷
 𝑥 100      (6) 
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Table 2. Decay Value Scale 

Decay value scale (%) Decay value 

0 0 

1-10 1 

11-25 2 

26-40 3 

40-50 4 

> 50 5 

Description:  

A: decay value 

B: number of fruits at value A 

C: number of fruits treated 

D: highest decay value [19] 

3. RESULT AND DISCUSSION 

3.1. Characterization of Pectin Kepok Banana Peel  

Table 3 presents four key parameters that serve as main indicators 

for determining the ability of pectin to form a gel, its stability in 

solution, and its potential application as a base material for edible 

coatings. 
 

Table 3. Chemical composition of kepok banana peel. 

Chemical composition Kepok banana peel 

Equivalent Weight (mg) 695.76 ± 5.453 

Degree of Esterification % 71.71 ± 0.076 

Methoxyl content % 7.98 ± 0.531 

pH 2.99 ± 0.012 

Mean ± Standard deviation (Three determinations). 

The equivalent weight value of banana peel pectin 695.76 ± 

5.453 is high, indicating that this pectin has large molecules. and 

has good potential for application as a thickening agent and 

gelling agent in food products, including edible coating for 

strawberries. Degree of Esterification 71.71 ± 0.076  indicates the 

percentage of carboxyl groups in pectin that have been esterified. 

The high DE value above 50% indicates that banana peel pectin 

is high methoxyl pectin. Methoxyl Content 7.98 ± 0.531 indicates 

the number of methoxyl groups in pectin. The methoxyl group 

affects the ability of pectin to form gels and interactions with 

water. pH 2.99 ± 0.012 indicates that banana peel pectin is acidic. 

The use of solvents in the extraction process affects the DE and 

methoxyl values in pectin. This is in accordance with research 

conducted [22][23] which reported that the more acidic the 

solvent used, the lower the methoxyl and DE values produced. 

3.1.1 FTIR  

FTIR spectrum was used to identify functional groups present in 

banana peel pectin. Based on the FTIR spectrum data obtained, 

several main peaks have been identified, which provide important 

information about the chemical structure of pectin. The spectrum 

of the test results of kepok banana peel pectin is shown in Figure 

1. 
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Fig 1 . FTIR spectrum of pectin kepok banana peel. 

Based on the FTIR spectrum data obtained, several main 

peaks have been identified, which provide important information 

about the chemical structure of pectin. Peak 3277.16 cm⁻¹ This 

peak indicates the presence of stretching vibrations of the 

hydroxyl group (-OH). This hydroxyl group is an importan t part 

of the pectin structure, which contributes to the ability of pectin 

to interact with water and form a gel. Peak 2927.31 cm⁻¹ This 

peak is related to the stretching vibrations of the aliphatic C-H 

group. This indicates the presence of a carbon chain in the pectin 

structure, which is part of the polysaccharide framework. Peak 

1623.37 cm⁻¹ This peak is usually related to the bending 

vibrations of the water group (H-O-H) or the stretching vibrations 

of the carbonyl group (C=O) in galacturonic acid, which is the 

main component of pectin. The presence of this carbonyl group 

indicates that banana peel pectin has a structure that matches 

commercial pectin. Peak 1408.41 cm⁻¹ This peak can be 

associated with the bending vibration of the C-H group or the 

stretching vibration of the carboxylate group (COO-). Peak 

1234.27 cm⁻¹ This peak is often associated with the stretching 

vibration of the C-O group in esters or ethers, indicating the 

presence of methyl ester groups in pectin. The degree of 

esterification of pectin affects the properties of the resulting gel. 

Peak 1033.10 cm⁻¹ This peak indicates the stretching vibration of 

the C-O-C group in the polysaccharide structure, which is a 

characteristic of pectin. The presence of this group indicates that 

banana peel pectin has a complex polysaccharide structure. The 

same functional group was also reported [24] who conducted an 

analysis of pectin extracted from yellow kepok banana peels. In 

addition, [25] also reported the same functional group of pectin 

extracted from ripe and unripe kepok banana peels. 

 

3.1.2 XRD  

Kepok banana peel pectin was analyzed using the XRD technique 

to determine its crystallinity level. Based on the XRD data, the 

pectin structure is known to be amorphous, which is indicated by 

the diffraction pattern showing wider and less sharp peaks, with 

lower intensity. Pectin extracted from natural materials exhibits 

the same structure as reported by [26–28], which, based on the 

results of its structural analysis, indicates that the pectin extracted 

from natural materials is amorphous. This amorphous structure is 

caused by hydrogen bonding interactions between the hydroxyl 

groups in the pectin chain, which inhibits the formation of a 

regular crystalline structure. Extraction methods such as high 



E FITHRIANA1/ASIAN JOURNAL OF APPLIED RESEARCH FOR COMMUNITY DEVELOPMENT AND EMPOWERMENT. VOL 9 (2025), NO.2 

https://doi.org/10.29165/ajarcde.v9i2.654  Fithriana et al 437 

pressure and the use of acids can disrupt the crystal structure, 

resulting in pectin with a more amorphous structure. 
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Fig 2. XRD of pectin kepok banana peel. 

Amorphous pectin tends to have higher permeability to gases 

and water vapor, which can help in maintaining the freshness and 

quality of food products. The amorphous structure allows for the 

formation of a more uniform and smooth film, which can improve 

visual appearance and consumer appeal. Amorphous pectin is 

more suitable for applications that require flexibility, 

permeability, and the ability to form a uniform film, such as 

edible coatings. 

3.1.3. Antioxidant Capacity  

Kepok banana peel is known to contain various phenolic and 

flavonoid compounds that act as natural antioxidants[29]. In this 

study, pectin isolated from kepok banana peel was evaluated for 

its antioxidant capacity using the phenanthroline modification 

method. To measure antioxidant capacity, a standard curve is 

needed, which in this case uses ascorbic acid as a comparative 

standard. The standard curve of ascorbic acid is formed based on 

the relationship between solution concentration and absorbance 

at a wavelength of 510 nm, which produces a value of y = 0.032x 

– 0.0157 with the R2 = 0.9972.  

 
Fig 3. Standard calibration curve of ascorbic acid 

From the analysis results, it is known that kepok banana peel 

pectin contains antioxidants of 19.845  mg AA/g FW. Kepok 

banana peel pectin has great potential as a material for making 

edible coating, especially because of its high antioxidant content. 

Antioxidants play an important role in maintaining the quality and 

extending the shelf life of strawberries by inhibiting the oxidation 

process that can cause damage and decay. Antioxidants function 

as free radical scavengers, which can damage cells and accelerate 

the decay process, as well as changes in color, taste, and texture 

of the fruit.  

Kepok banana peel pectin contains antioxidants at a 

concentration of 19.845 ± 0.569; the data displayed is the mean ± 

standard deviation (SD). Base on this data, pectin kepok banana 

peel has great potential as a material for making edible coating 

for strawberries. The use of this edible coating can provide 

physical and chemical protection, extend shelf life, and maintain 

the quality of strawberries during storage. 

3.2. Characterization of Edible Coating  

Figure 4 A shows an edible coating solution made from banana 

peel pectin added with CMC as a thickener and glycerol as a 

plasticiser. This solution appears homogeneous and has a bright 

colour, which is due to the dissolved pectin. Figure 4 B shows the 

process of coating strawberries with edible coating solution. 

Strawberries are dipped into the edible coating solution for 30 

seconds to ensure that all surfaces of the fruit are well coated. 

    
Fig 4. (A) Edible coating pectin kepok banana peel solution, (B) 

coating strawberries with edible coating pectin kepok banana 

peel (PKP) 

Figure 5 shows strawberries observed on days 0, 1, 2, 3, 4, 5, 

and 6 with the control treatment and edible coating treatment of 

kepok banana peel pectin (PKP). Figure 5 shows the results of 

visual observations of strawberries that have been coated with 

edible coating of kepok banana peel pectin and control 

strawberries (without coating) during a storage period of 6 days 

at room temperature (25°C). Observations were made every day 

to evaluate the level of decay and weight loss of strawberries. Day 

0 Strawberries in their initial condition before storage. Day 1 to 

Day 6, Shows changes in strawberry conditions every day during 

storage to analyze % decay and % weight loss of strawberries 

 

 

 

 

 

 

 

 

 

 

 

Fig 5. Strawberries in observation Day 0, 1, 2, 3, 4, 5, and 6        

with control and PKP treatments 
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3.2.1 Viscosity 

Viscosity is an important parameter in the formulation of edible 

coating because it affects the ability of the solution to form a 

uniform and stable protective layer on the surface of food 

products. In this study, the edible coating solution was formulated 

from banana peel pectin (1%), CMC (1%), and glycerol (1%) as 

a plasticizer. The measurement results using a ViscoQC 300-L 

digital viscometer showed that the solution had a viscosity of 

418.2 mPa s at a temperature of 22.6 °C. This viscosity value 

indicates that the solution has a medium to high viscosity, which 

is suitable for edible coating applications using the dipping or 

brushing method. The combination of pectin and CMC plays an 

important role in increasing the viscosity of the solution. Pectin, 

as a natural polysaccharide from banana peel, has the ability to 

form gels and increase viscosity. Meanwhile, CMC is a cellulose 

derivative known as an effective thickening and stabilizing agent 

in colloidal systems. 

The viscosity of 418.2 mPa s provides several advantages in 

edible coating applications, such as sufficient viscosity to form a 

layer that is not too thin, so that it can cover the entire fruit surface 

and provide optimal protection. The layer formed can slow down 

the respiration rate, reduce water loss, and inhibit the growth of 

microorganisms. Thus, the combination of banana peel pectin, 

CMC, and glycerol produces an edible coating solution that has 

viscosity characteristics that are suitable for food industry 

applications.  
 

3.2.2 Color  

Color and transparency are the first impressions that are 

considered when assessing the quality of edible coating. The 

results of the color parameter tests of the edible coating solution, 

including brightness (L*), red-green components (a*), and 

yellow-blue components (b*) are shown in Table 4.  

Based on the results of colorimeter data analysis, edible 

coating pectin from kepok banana peel shows specific color 

characteristics. The chromaticity data obtained include L \* 

(lightness), a \* (green to red), and b \* (blue to yellow) values 

under three different lighting conditions: D65/10°, A/2°, and 

F2(Fcw/CWF)/2°. 
 

Tabel 4. Color parameters of edible coating kepok banana peel 

Color 

parameters 

Lighting conditions 

D65/10° A/2° F2(Fcw/CWF)/2° 

L* 75.56 74.72 75.01 

a* -2.82 -4.443 -1.71 

b* -5.38 -6.49 -6.32 

The L* value indicates the brightness level of the sample. In 

this study, the L* value ranged from 74.72 to 75.56, indicating 

that the edible coating has a fairly high brightness level. This high 

brightness level can provide an attractive visual appearance to the 

coated product, which can increase consumer appeal. The a \* 

value indicates the colour position on the green-red axis. The 

negative values obtained, ranging from -4.43 to -1.71, indicate 

that the edible coating has a colour tendency towards green. This 

green color may be caused by the natural pigment content in the 

banana peel, which is used as a base material for pectin. The b* 

value indicates the color position on the blue-yellow axis. The 

negative values obtained, ranging from -6.49 to -5.38, indicate 

that the edible coating has a colour tendency towards blue. This 

blue color tendency can also be associated with the chemical 

components in the banana peel. 

Bright colors with green and blue tendencies can provide a 

fresh and natural appearance to the coated strawberries. This can 

increase the visual appeal and consumer preference for the 

strawberries. The results of the colorimeter data analysis showed 

that edible coating pectin from kepok banana peel has bright color 

characteristics with a tendency towards green and blue. These 

characteristics can provide an attractive visual appearance and 

increase consumer appeal to coated strawberries. 

3.3. Physical Properties of Strawberries that have been 

treated with EC 

3.3.1  Weight Loss  

Significant weight loss can indicate loss of moisture and 

nutrients, which affects taste and texture. The treatments applied 

were control, and edible coating of kepok banana peel pectin. 

Data on the weight loss of strawberries after being coated with 

edible coating of banana peel pectin can be seen in Fig 6. 
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Fig 6. The Effect of pectin type and storage time on the % 

weight loss of strawberries. 

Strawberries in the control treatment group experienced the 

highest weight loss because they lacked a protective layer that 

could inhibit water loss through respiration. This confirms the 

importance of using edible coating in slowing down the decline 

in fruit quality during storage. EC pectin of kepok banana peel 

resulted in a lower weight loss of strawberries compared to the 

control, because the layer formed was quite stable. Its antioxidant 

content also helped in inhibiting tissue damage that could cause 

oxidation in the fruit, so that it could slow down or inhibit the rate 

of fruit respiration, which resulted in a lower weight loss of the 

fruit. 

Without an edible coating, strawberries experience a high 

respiration rate. High respiration rates cause drastic weight loss. 

Fruit treated with an edible coating made from kepok banana peel 

pectin showed good effectiveness in reducing the weight of 

strawberries. The use of pectin as an edible coating that shows its 

effectiveness in slowing down the weight loss of strawberries has 

also been reported [30-32]. 

3.3.2  Decay of Strawberries  

Based on the research results, edible coating treatment has a 

significant effect on the rate of strawberry fruit decay during 
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storage. Observations were made every day for 6 days at room 

temperature (25°C). The graph of observation results can be seen 

in Figure 7. The results of the observations showed that the 

application of edible coating had a significant effect on the rate of 

strawberry fruit decay during storage. Room temperature is a 

common storage condition to study, but tends to accelerate the 

decay process, especially in soft fruits such as strawberries that 

have high water content and fast respiration activity. The 

difference in the time of onset of decay in each treatment reflects 

the effectiveness of each treatment in slowing down fruit damage. 
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Fig 7. The Effect of pectin type and storage time on the % of 

strawberry decay. 

In the control treatment, decay had begun to appear since the 

first day, and continued to increase until it reached a completely 

rotten condition on the 5th day. This shows that without a surface 

coating, strawberries are very susceptible to water loss and high 

respiration. Strawberries are known as a fruit that is easily 

damaged because of their high water content and soft fruit tissue. 

Meanwhile, in fruit coated with kepok banana peel pectin, decay 

began to appear on the 4th day, indicating that the pectin layer 

was able to inhibit the rate of decay during the first few days of 

storage. Pectin forms a semipermeable layer that limits the 

diffusion of gas and water vapor, and reduces respiration activity. 

However, its effectiveness began to decline after the third day, 

possibly because the pectin layer degraded or was not strong 

enough to withstand the biological pressure of the fruit that was 

starting to ripen. Inhibition of strawberry fruit decay using edible 

pectin coating has previously been reported [30-32] and produced 

the same conclusion, namely the use of pectin as an edible coating 

can slow down the process of strawberry fruit decay. 

4. CONCLUSION 

This study shows that pectin extracted from kepok banana peel 

has characteristics that can be used as a base material for edible 

coating. Observations during storage at room temperature showed 

that strawberries coated with edible coating survived until the 4th 

day before showing signs of decay, with a weight loss of 33.33% 

on the 6th day. Overall, pectin from kepok banana peel has 

excellent potential as a natural ingredient for edible coating in 

extending shelf life, reducing the rate of decay, and maintaining 

the visual quality of strawberries during storage at room 

temperature (25ºC). 
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