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1. Introduction 

Banana production in West Sulawesi province tends to increase from year to year. In 
2019, banana production reached 741,061 tons spread across five districts [1]. One 
type of banana produced is a local banana known as "Loka Pere". Loka pere is one of 
the genetic resources that is only produced in West Sulawesi province, especially in 
Majene Regency and Central Mamuju Regency [2]. The distinctive characteristics of 
the loka pere are its sweet taste, round shape, and straight and pointed fruit tip. In 
addition, the flesh is golden yellow with a smooth texture, has a long shelf life and 
remains firm even when ripe. In terms of nutrition, the potassium and                      
nutrient content of loka pere is five times that of ordinary bananas or other nutritious 
foods [3]. 

Loka banana peres are consumed and utilized only as fruit, while the peels are thrown 
into the trash or used as animal feed. Therefore, an effort to minimize food waste is 
needed to uphold food security standards. In particular, food waste that is wasted is 
still fresh [4]. One of the efforts to minimize banana peel waste is to utilize banana 
peel as a source of pectin that can increase the economic value of banana peel. Pectin, 
an anionic polymer, is known for its biocompatibility, biodegradability, and safety 
for human consumption [5]. These characteristics make it attractive for various 
biomedical and pharmaceutical applications, such as in designing drug delivery 
systems or serving as a carrier for biologically active molecules in functional foods in 
the food industry [6,7]. According to Devianti et al. [8], Indonesia is still importing 
pectin to meet domestic pectin needs. 
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Research has investigated the utilization of Musa paradisiaca banana peels for pectin 
extraction through the acid hydrolysis method [9–12]. Pectin, which is found in 
various food waste sources, provides an opportunity to mitigate long-term 
environmental impacts by extracting it [13]. 

Based on the results of research [14,15], it is known that the use of citric acid as a 
solvent in extracting pectin produces a yield above 30%. The yield is higher than the 
yield produced by [16], which uses hydrochloric acid as a solvent, and the maximum 
yield obtained is 15%. In addition, according to Arviani [17],  citric acid is a solvent 
both from an economic and environmental perspective. Therefore, in this study, 
pectin extraction from local banana peels typical of West Sulawesi (loka pere) will be 
extracted using citric acid with the aim of producing high yields, and the resulting 
pectin has standardized characteristics. 

 
2. Methods 

2.1. Materials 

The materials used in this research are pure citric acid (Merck), ripe banana pere 
peels, a local banana from the Pamboang district and distilled water (H2O). 

2.2. Tools 

The tools used in this research are FTIR prestige-21 (Shimadzu, Japan), analytical 
balance (kern), oven (memmert, Germany), furnace (Heraeus, Germany), desiccator, 
hot plate, glassware commonly used in laboratories, and aluminium foil. 

2.3. Procedure 

2.3.1. Preparation of Banana Pere Peel as Material [14] 

Banana pere peels are cleaned by rinsing them with water until they are clean and 
then dried under sunlight until the sample reaches a constant weight; after drying, 
the skin is mashed using a blender. Banana peel flour was sieved with a 60-mesh 
sieve. 

2.3.2. Pectin Extraction [17] 

Sifted banana peel flour was taken in as much as 10 grams, and 500 ml of citric acid 
was added with a concentration of 5%. The extraction process was carried out in a 
bath with a temperature of 85 ℃, with a variation of extraction time of 30, 60, 90, 120 
and 150 minutes with a stirring speed of 600 rpm. The extract obtained was then 
filtered using filter paper No.41 with the help of a vacuum filter to separate the pulp 
and filtrate. The resulting filtrate was then evaporated at 90-950C until its volume 
reached half of the initial volume and then cooled. After cooling, the filtrate was 
added 96% ethanol and then precipitated for 24 hours at room temperature. After 24 
hours, the filtrate and residue were separated and washed until clear. The residue 
obtained was then dried in an oven at 500C until constant weight. The pectin was 
pulverized to obtain pectin powder. Pectin obtained from various variations of 
extraction time is then calculated to determine the extraction time that produces the 
highest yield. Samples that produced the highest yield were then qualitatively tested 
and analyzed for water content, ash content, methoxyl content and galacturonate. 
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2.3.3. Qualitative Test [17] 

The pectin powder obtained in sub-section 2.3.2 was then put in a test tube as much 
as 0.01 gram, and then 1 ml of water was added. The pectin-water extract mixture in 
the tube was heated in a water bath for 15 minutes. The formation of a stiff gel to 
characterize the presence of pectin was done after the mixture was cooled. 

 
3. Results and Discussions 

3.1. Determination of Pectin Yield Based on Variation of Extraction Time 

Pectin extraction is influenced by the type of solvent and extraction time. This study 
used citric acid solvent with a concentration of 5% because, according to Nurhaeni et 
al. [14] and Devianti et al [8], it is known that the use of 5% citric acid in extracting 
pectin from fruit peels produces the highest yield. The effect of extraction time on 
pectin yield was carried out using time variations of 30 minutes, 60 minutes, 90 
minutes, 120 minutes and 150 minutes. The results can be seen in Figure 1. Based on 
the results of the extraction of banana pere peel samples at various time variations, it 
is known that the highest yield value is obtained when using the extraction time for 
120 minutes with a yield value of 55.25%. 

 
Figure 1. Pectin yield value against variations in extraction time 

From these results, it is known that the longer the extraction time, the greater the 
value of the resulting pectin yield, but with the 150-minute extraction time, the 
resulting yield value decreases. This is because the longer the extraction process, the 
longer the solvent diffusion process into the plant tissue cells will take, so the amount 
of dissolved substances extracted from banana peels also increases, and the amount 
of protopectin that turns into pectin also increases. However, using too long an 
extraction time probably can degrade the pectin into pectic acid so that it probably 
may the caused of the reduced the pectin content [18]. 

Based on the results of statistical analysis using SPSS, it is known that the extraction 
time has a significant effect on the yield value produced (Figure 1). The extraction 
time treatment of 90 minutes and 120 minutes has a similar yield value. Thus, the 
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extraction time of 90 minutes can be recommended to be applied in the process of 
extracting pectin from banana pere peel. 

3.2. Water Solubility of Pectin 

After doing the qualitative test, it was observed that the extract dissolves in water and 
forms a solution that has a colloidal-like viscosity (Figure 2). 

 
Figure 2. The qualitative test 

The phenomenon is in accordance with the nature of pectin which can usually 
dissolve in water and form a colloidal structure. It is known that the extract obtained 
is a pectin compound. The extract dissolves in water and forms a solution that has a 
colloidal-like viscosity. This phenomenon is in accordance with the nature of pectin, 
which can usually dissolve in water and form a colloidal structure [14]. 

3.3. Pectin Characterization 

The quality of pectin can be seen from its physical and chemical properties. The 
parameters of physical properties and chemical properties include colour, water 
content, ash content, methoxyl content, and galacturonic content [17]. 

Table 1. Characteristics of pectin 

No. Analysis Pectin Obtained Quality Standard of  
IPPA 

1. Colour Reddish Browned White-Yellow 

2. Water Content 1.15 % Maximum 12 % 

3. Ash Content 1.56 % Maximum 10 % 

4. Methoxyl Content 2.66 % 

Low Methoxyl 2.5-
7.12% 

High Methoxyl > 
7.12% 

5. Galacturonate Content 30.88% Min 35% 
Source:  IPPA quality standard [19] 

3.3.1 Water Content 

Water content in pectin can affect its quality and shelf life. This is because the high 
water content in pectin can make it susceptible to microbial activity. The water 



Anjoro. 2024;5(1):9–15 

 13 

content in pectin can be known by conducting a water content test. Based on the 
research results in Table 1, it is known that the water content of pectin from banana 
pere peel is 1.15%. The water content value obtained meets the quality standard value 
of the International Pectin Producers Association (IPPA) [19]. 

3.3.2 Ash Content 

The purity of a pectin can be seen from its ash content. Ash content is an indicator 
that shows the amount of residual combustion of organic matter in the form of 
inorganic materials. Pectin with a high purity level will have a low ash content [19]. 
The addition of acid in the extraction process causes the release of minerals from 
pectin, so if the acid used has a high pH, the ash content will be high. In addition, the 
longer the time used to extract a material with acid, the more ions or minerals will be 
released, so the ash content will also be higher [8,19]. The results showed that the ash 
content of pectin obtained in Table 1 was 1.56%. The ash content is in accordance with 
the quality standards for pectin ash content set by IPPA. 

3.3.3 Methoxyl Content 

Methoxyl content can affect the structure and texture of the pectin gel [8,14,19]. The 
greater the methoxyl content, the greater the gel-forming ability. Pectin is classified 
as high methoxyl if the percentage of methoxyl content is 7% or more, while pectin is 
categorized as low methoxyl if the percentage of methoxyl content is below 7%. The 
results of this study resulted in a methoxyl content of 2.66% (Table 1). This means that 
the pectin obtained is pectin with low methoxyl content because it has a methoxyl 
content value of less than 7% and is in accordance with the quality standards of pectin 
based on IPPA [8,19]. This is more profitable because low methoxyl pectin can be 
produced directly without the need to go through a demethylation process. This type 
of pectin is used in making various products such as salad sauces, puddings, fruit 
gels in ice cream, jams and jellies with low-calorie content, so it is suitable for people 
who want to reduce sugar intake [19]. 

3.3.4 Galacturonate Content 

The purity of a pectin can also be seen from its galacturonic content. Galacturonic 
content plays an important role in determining the functional properties of pectin 
solutions. These functional properties have a role in the gel formation process [20,21]. 
The research results obtained that the galacturonic content of pectin from banana pere 
peel amounted to 30.88% (Table 1). The galacturonic content obtained has not met the 
established standards and is lower than the results of previous researchers [8,19]. The 
low levels of galacturonic content in this study could be caused by the presence of 
nonuronic compounds that were also extracted into the pectin [20]. According to 
Fitria [20], it is known that in addition to galacturonic acid, pectin also contains other 
compounds in the form of neutral sugars, such as D-galactose, L-arabinose, and L-
rhamnose. These compounds are non-uronic compounds that can be carried during 
the pectin clumping process. These compounds affect the composition of pectin 
compounds. Differences in the composition of pectin compounds will affect 
galacturonic content, which can be caused by the extraction method used. Non-uronic 
compounds can be removed by re-dissolving the pectin in water and agglomeration, 
but not all non-uronic compounds can be removed. 
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4. Conclusion  

Using an extraction time of 90 minutes is the most suitable time to use to extract pectin 
from banana pere peels with a yield of 53.11%. The pectin characteristics include a 
moisture content of 1.15%, ash content of 1.56%, methoxyl content of 2.66%, and 
galacturonic content of 30.88%. 
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