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 Abstract. The increased use of synthetic gloves made from 
plastics such as nitrile and vinyl resulted in serious 

environmental problems due to plastic waste that was 
difficult to decompose. This study aimed to utilize banana 
peel waste for producing antibacterial organic gloves with the 
addition of latex. The manufacturing method involved mixing 
latex with ionol as an antioxidant, sulfur for vulcanization, 
and banana peel powder to add antibacterial properties. 
Tensile strength testing was conducted by varying the 
proportion of banana peel and chemical treatment using 
NaOH and NH4OH solutions. The results showed that 
increasing the proportion of banana peel led to a decrease in 
tensile strength and elongation of the material, from 22.5 
MPa and 550% at a 10% banana peel ratio to 16.0 MPa and 
480% at a 40% ratio. Treatment with NaOH resulted in a 
greater reduction than NH4OH. This study demonstrated that 
banana peels had potential as an environmentally friendly 
additive for the manufacture of antibacterial organic gloves. 
To improve its effectiveness, it was recommended that future 
research focus on optimizing the proportion of ingredients, 
developing the production process, and evaluating costs to 
achieve an optimal balance between quality, durability, and 
production efficiency. 
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Introduction 

Gloves became an integral part of human life, offering protection and comfort in a 

variety of activities. Gloves were a highly versatile product, designed to cover and protect 

the surface of the hand from various external threats (Fadillah & Nofriansyah, 2022). In 

everyday use, gloves protected hands from extreme temperatures, chemicals, and 

potential injury. In the medical context, gloves played a crucial role in preventing the 

spread of infection and protecting medical personnel from exposure to pathogens. In the 

industrial and sports sectors, gloves were used to maintain hygiene, improve performance, 

and prevent injury. Despite these benefits, the use of gloves also faced a number of issues, 

especially those related to the environmental impact of synthetic gloves. 

Most gloves on the market were made from synthetic materials such as nitrile 

(Suliawati, et al., 2023), vinyl (Laelasari, 2021), and latex (Ratnaningsih & Widiyati, 2022). 

Plastics and other synthetic materials, which were the main components in these gloves, 

had a significant environmental impact. Synthetic gloves were made from plastics that took 
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a very long time to decompose naturally (Arwini, 2022). This plastic was a major 

contributor to the global plastic waste problem (Syarif, et al., 2022), which continued to 

increase along with massive use and careless disposal (Aqilla, et al., 2023). Glove waste 

that was disposed of carelessly polluted soil, water, and air. Microplastics resulting from 

the degradation of plastic gloves could enter the food chain and potentially harm human 

health and ecosystems (Asrul, et al., 2022). Wildlife, especially marine animals such as sea 

turtles, seabirds, and marine mammals, often became entangled in or ingested plastic 

waste, including gloves. This could cause death or serious injury to these animals, 

illustrating the huge ecological impact of plastic waste. 

The demand for gloves increased dramatically in recent years, mainly due to several 

factors. Gloves were used extensively in the food, medical, and laboratory industries 

(Wangsa, et al., 2020). In addition, people's increasing interest in sports and outdoor 

activities also increased the demand for specialty gloves. This added to the volume of waste 

generated from plastic gloves. Due to the increasing environmental problems caused by 

synthetic gloves, there was an urgent need to find alternatives to glove-making materials 

that were more environmentally friendly. Several studies were developed related to gloves 

from natural materials, including research by Suhartoyo (2020), Gloves made from natural 

rubber had good tensile strength and elasticity, as well as higher biodegradability compared 

to synthetic gloves. Natural rubber could biodegrade in a shorter time, reducing the impact 

of plastic waste. Another alternative that was explored included biodegradable gloves made 

from natural rubber latex (NRL) filled with a polysaccharide-based material (PFNRL). 

PFNRL-based biodegradable gloves had an adequate shelf life and met industry standards, 

making them a sustainable option to replace disposable plastic gloves (Rahman, et al., 

2020). Although several alternatives such as natural rubber-based gloves were developed, 

they often faced problems in terms of durability and production costs. Therefore, the 

development of organic gloves that prioritized sustainability and cost efficiency was an 

indispensable step. 

Banana peels were organic waste that was often ignored but had significant 

potential in the production of organic gloves. The utilization of banana peels, which had not 

been extensively explored in the context of glove manufacturing, was noted. Banana peels 

were rich in bioactive compounds such as flavonoids, tannins, and polyphenols, which had 

proven natural antibacterial properties (Larasati & Putri, 2023). These antibacterial 

properties made banana peels a potential material for health and protective products, 

including gloves. As organic waste, banana peels were typically discarded and considered 

useless. However, recent research showed that banana peels contained bioactive 

compounds with antibacterial properties (Rahmi & Hevira, 2021). This research showed 

that banana peels could be processed into effective materials in health products. This 

opened new opportunities for utilizing organic waste to create useful and eco-friendly 

products.  

Gloves made from banana peels offered an additional advantage of better 

biodegradability compared to synthetic gloves. Banana peels, which decomposed naturally, 

helped reduce the environmental impact caused by plastic (Balda, et al., 2021). This was 

a significant step towards a more eco-friendly solution in the glove industry. To enhance 

mechanical strength and elasticity, banana peels were mixed with latex. Latex provided 

the flexibility and durability needed for gloves used in various daily applications. Recent 

research also showed that the combination of banana peels and latex could produce 

products that were not only eco-friendly but also effective and durable. A study by 

Jitkokkruad, et al., (2023) indicated that mixing organic materials with latex could improve 

mechanical performance without sacrificing biodegradability, supporting our findings that 

banana peels were an excellent material to combine with latex. 



 

 

300 | JIPI (Jurnal IPA dan Pembelajaran IPA), 8(3), p.299-310, (2024) 

 
 

 

Recent research showed that organic materials like banana peels had significant 

potential to replace synthetic materials in various applications, including gloves. Chodijah, 

et al., (2019) found that banana peels could be used to create biodegradable films with 

antimicrobial properties, applicable in various industrial contexts, including protective 

coatings. This research highlighted the potential of banana peels as a raw material for 

environmentally friendly and effective products. Additionally, Singh, et al., (2023) 

demonstrated that banana peels, as organic waste, could be effectively used as a raw 

material for cellulase production. The resulting enzyme had potential for antimicrobial 

applications. Kapadia, et al., (2015)  reported that processed banana peels could enhance 

antibacterial properties. This research indicated that banana peels could be an effective 

and sustainable alternative to synthetic materials in the health industry. 

Overall, these findings suggested that banana peels not only had the potential to 

replace synthetic materials in various applications but also offered a more eco-friendly and 

sustainable solution. By utilizing banana peels, it was possible to reduce the environmental 

impact of plastic waste and enhance the effectiveness of protective products such as 

gloves, making them a better alternative compared to synthetic materials that often had 

negative ecological impacts. This research aimed to utilize banana peel waste to produce 

antibacterial organic gloves with added latex, thus offering not only a more eco-friendly 

solution but also improving the performance of such protective products. 

 

Literature Review 

Yellow or ripe banana peels were found to be high in flavonoids and phenolic compounds. 

A phytochemical study discovered that flavonoids, saponins, alkaloids, and tannins in 

banana peels could stop the growth of yellow Staphylococcus bacteria and Escherichia coli. 

One of the substances that had antibacterial properties in banana peels was flavonoids. 

Flavonoids had the ability to prevent energy metabolism, cell membrane function, and 

nucleic acid production (Ernawati, et al., 2023). Various banana varieties were found to 

contain antibacterial properties in their midribs, leaves, and peels. 

Banana peels, as an abundant organic waste (Purwanti & Ningrum, 2024), offered 

great potential in the development of eco-friendly materials, including organic gloves. 

Specially processed banana peels could produce a strong and flexible film, which had the 

potential to be used in the manufacture of organic gloves. Banana peels contained cellulose 

and pectin (Sa'diyah, et al., 2020) which provided strength and elasticity to the material, 

as well as having natural antibacterial properties that could contribute to protection against 

pathogens, including Escherichia coli and Staphylococcus aureus (Fajrina, et al., 2020). he 

use of banana peels not only reduced organic waste but also utilized materials that were 

normally discarded, making them a sustainable alternative to synthetic materials. By 

utilizing these properties, banana peel-based organic gloves could offer additional 

protection against infection. 

Environmentally, the utilization of banana peels led to the reduction of organic waste 

that often ended up as garbage (Masiah, et al., 2023). Processing banana peels that were 

normally discarded into useful materials helped to reduce the burden on landfills and 

minimized ecological impacts (Darajat, et al., 2023). This approach not only supported 

sustainability by reducing the use of non-biodegradable synthetic materials but also 

contributed to a circular economy by utilizing resources that were previously considered 

useless. Socially, the development and production of banana peel-based gloves created 

new economic opportunities. By developing the technology to process banana peels into 

useful materials, the industry created new jobs in the waste management and eco-friendly 

material production sectors. In addition, this technology empowered local communities in 

banana-growing areas, providing added value to the by-products of abundant banana 
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farming. By capitalizing on the technical advantages, antibacterial benefits, and positive 

environmental and economic impacts, banana peel-based organic gloves not only met 

market demands for more sustainable products but also offered innovative solutions that 

supported human health and well-being. Further development and in-depth research were 

required to optimize the production process and ensure that the final product met the 

expected quality and performance standards. However, the potential benefits of integrating 

banana peels into glove materials clearly indicated a promising direction in the 

development of effective and sustainable eco-friendly products. 

The integration of natural rubber latex (Hevea brasiliensis) with banana peels offered 

an innovative breakthrough in organic glove manufacturing, which could have redefined 

the standard of eco-friendly materials. Natural rubber latex, known for its superior elasticity 

and durability, was often used in various applications, from medical to industrial (Valentina, 

et al., 2020). The addition of banana peel, a fiber-rich organic waste, improved the 

mechanical characteristics and elasticity of gloves, making them more suitable for daily 

use. Banana peels enhanced the microstructure of latex, increasing tensile strength and 

resistance to wear and tear (Udjiana, et al., 2020). In addition, this approach supported 

sustainability by reducing organic waste and utilizing renewable materials (Pasaribu, 

2021), compared to the synthetic materials often used in the glove industry. To achieve 

this, proper processing techniques were required to ensure an even distribution of banana 

peel fibers in the latex. These blended gloves not only offered additional functional benefits 

such as improved grip and comfort but also supported more environmentally friendly 

production efforts. Further research was needed to optimize the blending and processing 

processes and to explore practical applications that could have taken advantage of the 

benefits of this new material. 

Organic gloves combining banana peel and latex were expected to have much better 

biodegradability compared to plastic-based gloves. Wang et al. (2020) emphasized the 

importance of developing alternative biodegradable materials to address the significant 

environmental impact of plastic waste (Arwini, 2022). Banana peels, as a fiber-rich organic 

material and waste from the food industry, offered the potential to make more 

environmentally friendly gloves when combined with renewable natural rubber latex. The 

integration of these two materials not only had the potential to improve the mechanical 

properties of the gloves but also could have accelerated the biodegradation process. 

By using banana peels as the main component and latex as an additive, the gloves were 

designed to biodegrade faster in the natural environment compared to conventional plastic 

gloves, which often took hundreds of years to break down and could leave behind harmful 

microplastics. The research aimed to assess the biodegradability of these organic gloves in 

a variety of real-world conditions, including disposal in trash bins, compost, and marine 

environments. By understanding how these gloves behaved under different conditions, 

researchers could determine the success rate of this material in reducing waste 

accumulation and overall environmental impact. In addition, the results of this study would 

help identify and address potential challenges in the biodegradation process, as well as 

optimize formulations and production processes to ensure that the final product provided 

a more sustainable solution to the global plastic waste problem. 

Methods 

This type of research was experimental research. This research was conducted to 

utilize banana peel waste as antibacterial organic gloves with the addition of latex. The 

sampling technique used was purposive sampling. This technique was employed because 

banana peel and latex samples were selected based on specific qualities or properties 



 

 

302 | JIPI (Jurnal IPA dan Pembelajaran IPA), 8(3), p.299-310, (2024) 

 
 

 

desired, namely the best type of banana peel to produce gloves with optimal tensile 

strength. 

The equipment used included a measuring cup of 100 mL, beakers of 500 mL and 

250 mL, stirrers (one piece each), one bucket (for the solution), one magnetic stirrer, one 

analytical balance, two funnel glasses, one filter paper, and one hand mold. The 

components used in this research were kepok banana peel (Musa acuminata balbisiana 

Colla), coconut oil, gum, turmeric, ginger, ionol (antioxidant), ammonium hydroxide 

(NH4OH), and NaOH (sodium hydroxide). 

Data collection in this study was conducted through several stages, from the 

production of gloves to the testing of the mechanical properties of the produced materials. 

 

Preparation of Materials and Solution 

In the initial stage, 1 liter of water was prepared and heated to a temperature of 

100°C. After the water boiled, 5 grams of turmeric powder and 5 grams of ginger powder 

were added to the water and stirred until the mixture became homogeneous. Subsequently, 

processed banana peels, which had been dried and ground, were added to the mixture and 

heated until it boiled again. After boiling, the banana peels were taken for use in glove 

production. The data collected at this stage included the weight of the banana peel material 

and the processing time. 

 

Preparation of Latex and Banana Peel Mixture 

During the preparation of the latex compound, the latex solution was mixed with 

ionol, sulfur, and banana peel powder using a mixer to ensure the homogeneity of the 

mixture. During this process, the mixing ratio of banana peel to latex was recorded for 

each batch of glove production, such as a ratio of 10% banana peel to 90% latex. 

Additionally, environmental conditions during mixing, including temperature and time, 

were also recorded for further analysis. 

 

Glove Molding 

The mixture of latex and banana peel was applied to hand molds using a dipping 

technique. The number of layers applied to the molds was recorded, along with the drying 

time for each layer, to ensure consistency and quality of the final product. 

 

Testing of Tensile Strength and Elongation 

After the gloves were completed, tensile strength testing was conducted on the 

finished specimens. Each specimen was tested using a tensile testing machine to obtain 

the maximum force (F) applied and the cross-sectional area (A). The tensile strength was 

calculated using the formula: 

σ =
F

A
 

 

where σ was the tensile strength in MPa, F was the maximum force applied to the 

specimen in Newtons (N), and A was the cross-sectional area of the specimen in mm². The 

tensile strength data were recorded for each mixing ratio of banana peel and latex, as well 

as the chemical treatments applied, namely NaOH and NH4OH. Elongation of the specimens 

was also measured at this stage using the formula: 

Elongasi (%) = 
𝐿𝑓−𝐿0

𝐿0
× 100 
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where Lf was the final length of the specimen after breaking and L0 was the initial 

length of the specimen before the tensile test. The elongation data were recorded for each 

mixing ratio and chemical treatment, providing additional information about the mechanical 

properties of the produced organic gloves. 

 
Results and Discussion 

Preparation of Basic Solution 

The preparation process of the base solution started with heating 1 liter of water to 

a temperature of 100°C. Then, 5 grams of turmeric powder and 5 grams of ginger powder 

were added, resulting in a dark brown solution after thorough mixing. Figure 1 shows the 

prepared base solution. 

 
Figure 1. Preparation of Base Solution with Turmeric Powder and Ginger Powder Mixture 

 

Based on Figure 1, the dark brown solution produced from the combination of 

turmeric powder and ginger powder showed significant richness in antibacterial and anti-

inflammatory properties. This dark brown color was not only a visual indicator of the 

concentration of active ingredients but also a reflection of the effectiveness of the solution 

in dealing with various microbes and inflammation. Turmeric, which contains the active 

compound curcumin, was well known for its anti-inflammatory properties. Curcumin 

worked by inhibiting the activity of inflammation-causing molecules in the body, reducing 

redness and swelling. In addition, curcumin also had antioxidant properties, fighting free 

radicals that could damage cells and tissues. Ginger contained gingerol, a compound that 

also had anti-inflammatory and antibacterial properties. Gingerol helped reduce the 

production of inflammatory cytokines and promoted immune system health. The 

antibacterial properties of ginger could help prevent infections by inhibiting the growth of 

pathogenic bacteria. When turmeric and ginger powder were combined in a solution, the 

synergy between curcumin and gingerol amplified the therapeutic effects of the solution. 

The visible dark brown color indicated a high concentration of these active compounds, 

potentially providing protection against various types of infection and inflammation. 

Furthermore, figure 2 shows the process of soaking the banana peels in this solution, 

which allowed the banana peels to absorb the antibacterial and anti-inflammatory 

properties, thus making them more useful for further applications in organic glove 

manufacturing. 

 
Figure 2. Soaking of Banana Peels in Basic Solution 
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The soaking process in figure 2 allowed the banana peels to acquire antibacterial and 

anti-inflammatory properties, making them more effective in applications that required 

protection against microorganisms and inflammatory conditions. This process not only 

improved the quality of the raw material but also contributed to the development of a final 

product that was more useful in the context of health and hygiene. Thus, this dark brown 

solution served not only as a visual indicator of the quality of the mixture but also as a 

guarantor that the soaked ingredients could take advantage of the therapeutic benefits 

offered by turmeric and ginger. This opened up opportunities for the use of this solution in 

a variety of applications, including in the manufacture of organic products that required 

additional antibacterial and anti-inflammatory properties. 

 

Latex Compounding 

The manufacture of latex components began with the process of mixing key 

ingredients to produce gloves with optimal quality. This process involved mixing the latex 

solution with ionol, sulfur, and banana peel powder using a mixer to ensure homogeneity 

of the mixture. Ionol, as an antioxidant, played an important role in protecting the latex 

from oxidation processes that could damage the quality of the material. By preventing 

oxidation, ionol extended the shelf life of latex and maintained material performance, as 

described in a study by Hossain et al., (2021) which showed that antioxidants could 

significantly reduce oxidative degradation in latex materials. 

Sulfur was added as a vulcanizing agent, which was important for increasing the 

strength and elasticity of latex. This vulcanization process caused cross-linking between 

the latex polymer chains, resulting in a stronger and more flexible material. These 

properties were essential to ensure that the gloves were not only durable but also 

comfortable to use. Research by Guo et al., (2022) confirmed that sulfur vulcanization 

effectively improved the mechanical strength and elasticity of natural rubber, which 

supported the use of sulfur in improving the quality of latex. 

Banana peel powder was added to provide additional antibacterial properties to the 

latex. Banana peels contained bioactive compounds that could inhibit bacterial growth, so 

the resulting gloves had the added ability to resist microbial contamination. Findings by Liu 

et al., (2023) showed that banana peel extract had significant antibacterial activity against 

a variety of pathogens, including bacteria commonly found in medical and industrial 

environments. The homogenized latex mixture was then used to dip the hand mold, as 

shown in Figure 3. 

  
Figure 3. Glove Forming 

 

The dipping process ensured that the latex layer on the hand mold was formed 

consistently, which was an important factor in determining the final quality of the glove. 
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An even latex layer not only improved the aesthetics but also enhanced the overall 

durability and performance of the glove. This was in line with the results of a study by 

Wang et al., (2024) which highlighted the importance of homogeneity control in the dyeing 

process to achieve consistent end product quality. 

 

Tensile Strength Test 

Tensile strength testing was conducted to evaluate the impact of banana peel 

proportion on the mechanical properties of latex materials that had been processed by 

immersion in chemical solutions, namely NaOH and NH4OH. Chemicals such as NaOH and 

NH4OH were added to test their impact on material properties. The tensile strength test 

results of the gloves are shown in Table 1 below. 

Table 1. Tensile Strength and Elongation at Banana Peel/Latex Ratio 

Banana Peel/Latex 

Ratio (%) 

NaOH Testing 

(N/mm²) 

NH4OH Testing 

(N/mm²) 

Tensile 

Strength (Mpa) 

Elongation 

(100%) 

10/90 

20/80 

30/70 

40/60 

1.0  

0.9  

0.8  

0.7 

1.2  

1.1  

1.0  

0.9 

22.5 

20.0 

18.5 

16.0 

550 

520 

500 

480 

 

Based on the data presented in Table 1, testing indicated that increasing the 

proportion of banana peel in the latex mixture was associated with a significant decrease 

in both tensile strength and elongation of the material. For instance, at a 10% banana peel 

and 90% latex ratio, the tensile strength was recorded at 22.5 Mpa with an elongation of 

550%. However, at a 40% banana peel and 60% latex ratio, the tensile strength dropped 

to 16.0 Mpa and elongation decreased to 480%. This reduction suggested that the addition 

of banana peel modified the structure or quality of the latex material, impairing its ability 

to withstand stress and elongate. 

These findings aligned with recent studies exploring the impact of organic additives 

on rubber composites. Kıratlı. (2023), who stated that the addition of natural fillers to a 

polymer matrix can alter the mechanical properties of composites, where an increase in 

filler concentration often correlates with a decrease in tensile strength and elongation. The 

significant decrease in tensile strength indicated a disruption in the continuity of the latex 

matrix by the banana peel particles. Yao et al. (2021) explained that too high a 

concentration of filler can lead to particle agglomeration, creating weak points in the 

composite structure that have the potential to significantly reduce tensile strength. In 

addition, the observed decrease in elongation indicates reduced material flexibility. Ramli 

et al. (2023) attributed this phenomenon to the reduced mobility of the polymer chains 

due to the interaction between the filler and the matrix. Paramitha & Sitompul. (2020) 

suggested that the addition of an optimal amount of natural filler can increase the stiffness 

and thermal stability of composites, although often at the expense of elongation. To 

optimize the mechanical properties of banana latex-skin composites, several strategies can 

be considered. Cruz et al. (2016) suggested surface modification of natural fillers or the 

use of coupling agents to improve the compatibility between the filler and the matrix, thus 

allowing for improved mechanical properties even at higher filler concentrations. 

Singh et al. (2022) reported a decrease in tensile strength in rubber composites 

enriched with organic additives, supporting the finding that banana peels could reduce the 

tensile strength and elongation of latex material. Furthermore, Mulyanto et al. (2022) 

reported on the development of composites from ebonite rubber reinforced with bamboo 
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fibers, showing that adding organic materials could affect the mechanical properties of 

rubber composites, including tensile strength and elongation. Sulardjaka et al. (2020) also 

found that adding organic additives affected the mechanical properties of natural fiber 

composites, supporting the notion that banana peel could alter the structure or quality of 

latex material, reducing its ability to withstand stress and elongate. 

Soaking in NaOH and NH4OH solutions showed different effects on tensile strength 

and elongation. NaOH, being more corrosive, caused a greater reduction in both 

parameters compared to NH4OH. For example, at a 10% banana peel and 90% latex ratio, 

the tensile strength decreased from 1.0 N/mm² in NaOH to 0.7 N/mm² at a 40% banana 

peel proportion, while elongation dropped from 550% to 480%. Research by Mokhtari et 

al., (2020) demonstrated that treatment with strong bases like NaOH could cause more 

severe degradation in natural rubber, aligning with our findings. This was further supported 

by Li et al., (2022) who observed that base treatments resulted in decreased mechanical 

properties in natural rubber composites. 

Conversely, in NH4OH solution, the decrease in tensile strength and elongation was 

smaller, with tensile strength decreasing from 1.2 N/mm² to 0.9 N/mm² and elongation 

from 550% to 480% at the same ratio. This indicated that NaOH had a stronger corrosive 

effect, significantly damaging the latex structure compared to NH4OH, which provided a 

milder effect. This was consistent with Zhao et al., (2021) who reported that ammonium 

solutions, although damaging, were less severe than NaOH. Kumar et al., (2023) also noted 

that NH4OH caused a smaller decrease in tensile strength and elongation compared to 

stronger bases. Sharma et al., (2023) showed that NH4OH led to a smaller reduction in 

mechanical strength in rubber composites compared to NaOH, supporting the difference in 

corrosive effects between the two chemicals. Studies by Barker et al., (2021) supported 

these findings, showing that chemical treatment using NaOH caused more significant 

degradation in rubber composites, matching our results regarding the larger decrease in 

tensile strength and elongation. Additionally, Lee et al. (2022) reinforced our findings by 

reporting that strong bases like NaOH could severely damage rubber structures compared 

to weaker bases like NH4OH, indicating a lighter corrosive effect.  

Overall, these results highlighted the importance of understanding the impact of 

additive proportions and chemical solutions on the mechanical properties of latex material. 

The reduction in tensile strength and elongation with increasing banana peel proportions 

suggested an interaction that affected material strength. Furthermore, the differing effects 

of NaOH and NH4OH on tensile strength and elongation underscored the importance of 

carefully selecting chemicals for practical latex applications. 

Conclusion 

This study successfully demonstrated that banana peels can be used as an additive 

in latex mixtures to produce more environmentally friendly organic gloves. The addition of 

banana peels enhanced the antibacterial properties of the material, but it also led to a 

decrease in tensile strength and elongation of the latex. The vulcanization process with 

sulfur proved effective in increasing the strength and elasticity of the latex through the 

formation of cross-links between polymer chains. On the other hand, soaking in NaOH 

solution caused a more significant reduction in tensile strength and elongation compared 

to NH4OH, indicating that NaOH had a greater corrosive effect. The decrease in mechanical 

performance due to the addition of banana peels and chemical treatment highlighted the 

importance of optimizing the proportion of banana peels and vulcanization conditions to 

achieve an optimal balance between material strength and functional properties. The glove 

manufacturing process, which involved integrating ionol as an antioxidant, sulfur for 

vulcanization, and banana peel powder, showed potential for producing high-quality end 
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products. To improve product quality and cost efficiency, further research is recommended 

to optimize the composition of materials and scale of production. 

  

Acknowledgement 
 

The author would like to thank the UNIMED Institute for Research and Community 

Service (LPPM) for providing financial support for this community service program with 

No.00299/UN33/KPT/2024.  

 

References 
 

Alavi, S. M. & Wang, X. 2021. Pengaruh Penambahan Bahan Organik terhadap Kekuatan 

Mekanis Komposit Karet. Jurnal Teknologi, 1(1), pp. 1-10. 
Alharbi, S. N., Khan, M. N. & Al-Rawahi, A. H. 2023. Exploring the Antimicrobial Efficacy of 

Banana Peel Extracts and Its Phytochemical Analysis. Journal of Applied 

Microbiology, 134(3), pp. 1005-1015. 

Aqilla, Aulia, R., Razak, A., Barlian, Eri., Syah, Nurhasa., Diliarosta, S. 2023. Pengaruh 

Sampah Plastik Dalam Pencemaran Air. Gudang Jurnal Multidisiplin Ilmu, 1(6), pp. 

275-280. https://doi.org/10.59435/gjmi.v1i6.203 

Arif, R. S., Kumar, V. & Singh, R. P. 2024. Antibacterial Properties of Banana Peel Extracts: 

Insights Into Their Potential Applications in Medical and Food industries. 

International Journal of Food Science and Technology, 59(4), pp. 2021-2030. 

Arwini, N. P. D. 2022. Sampah Plastik Dan Upaya Pengurangan Timbulan Sampah Plastik. 

Jurnal Ilmiah Vastuwidya, 5(1), pp. 72-82. https://doi.org/10.47532/jiv.v5i1.412 

Asrul, N. A., Mutmainnah, H., Putri, S. G., Hidayah, N., Sahribulan, & Khaerah, A. 2022. 

Fundamental Mikroplastik. Jawa Barat: CV Jejak. 

Barker, T., Hart, J. & Evans, D. 2021. Impact of Sodium Hydroxide Treatment on the 

Mechanical Properties of Natural Rubber: A Comprehensive Study. Rubber 

Chemistry and Technology, 94(4), pp. 508-522. 

Cruz, J., & Fangueiro, R. (2016). Surface modification of natural fibers: a review. Procedia 

Engineering, 155, 285-288. https://doi.org/10.1016/j.proeng.2016.08.030  

Darajat, Z., Septiani, M. & Fitria, F. 2023. Pemanfaatan Limbah Kulit Pisang Menjadi Sabun 

Cuci Piring Dengan Bahan Aditif Kulit Jeruk. Jurnal Pengabdian Pada Masyarakat 

METHABDI, 3(1), pp. 6-10. https://doi.org/10.46880/methabdi.Vol3No1.pp6-10  

Ernawati, L., Sumantri, S., Wedagama, W., Astuti, A., & Fatmasari, D. 2023. Effectiveness 

of Black Cumin Extract (Nigella Sativa) in Inhibiting the Growth of Staphylococcus 

Aureus Bacteria in Vitro. Jurnal Kesehatan Gigi, 10(1), pp. 56-63. 

https://doi.org/10.31983/jkg.v10i1.9531 

Fadillah, N. & Nofriansyah, D. 2022. Implementasi Metode K-Means Untuk 

Mengelompokkan Sarung Tangan. Jurnal Sistem Informasi Triguna Dharma (JURSI 

TGD), 1(6), pp. 845-854. 

Fajrina, R. F. N., Rahayu, I. G., Wahyuni, Y. & Rahmat, M. 2020. Aktivitas Antibakteri 

Ekstrak Kulit Pisang Ambon (Musa Acuminata Colla) Terhadap Staphylococcus 

Aureus Secara In Vitro. Jurnal Riset Kesehatan Poltekkes Depkes Bandung, 11(1), 

p. 230. 

Ganaie, S. M., Ali, M. & Hassan, S. M. 2020. Antibacterial and Antioxidant Potential of 

Banana Peel Extract: A Review of Its Applications in Food and Health. Journal of 

Food Science and Technology, 57(10), pp. 3567-3579. 

https://doi.org/10.59435/gjmi.v1i6.203
https://doi.org/10.47532/jiv.v5i1.412
https://doi.org/10.46880/methabdi.Vol3No1.pp6-10
https://doi.org/10.31983/jkg.v10i1.9531


 

 

308 | JIPI (Jurnal IPA dan Pembelajaran IPA), 8(3), p.299-310, (2024) 

 
 

 

Guo, Y., Wang, Y. & Zhang, S. 2022. Sulfur Vulcanization of Natural Rubber: Mechanism, 

Applications, and Recent Advancements. Polymer International, 71(2), pp. 126-

138. 

Gustianta, E. 2021. Penanganan Limbah Organik Sebagai Bahan Baku Media Pupuk. Mecha 

Jurnal Teknik Mesin, Issue 1, pp. 19-22. 

Ibrahim, M. R., Al-Quraishy, S. & Mohamed, S. A. 2021. Antibacterial Activity of Banana 

Peel Extracts Against Pathogenic Bacteria: A Comparative Study. Journal of 

Medicinal Plants Studies, 9(1), pp. 68-75. 

Kıratlı, S. (2023). Advanced Biocomposites: Processing, Characterization and Applications. 

Journal ofAdvanced Natural Sciences and Engineering Researches, 7(3), 192-197. 

Kumar, A., Kumar, R. & Jain, P. 2023. Investigating The Effects of Different Chemical 

Treatments on The Mechanical Properties of Rubber Compounds, 26(3), pp. 233-

245. 

Laelasari, E. 2021. Manajemen Pengelolaan Limbah Medis Rumah Tangga Era Pandemi 

Covid-19 di Indonesia: Narrative Literature. Prosiding Penelitian Pendidikan dan 

Pengabdian, 1(1), pp. 447-458. 

Larasati, D. & Putri, F. M. S., 2023. Skrining Fitokimia dan Penentuan Kadar Flavonoid 

Ekstrak Etanol Limbah Kulit Pisang (Musa acuminata Colla). Jurnal Mandala 

Pharmacon Indonesia, 9(1), pp. 125-131. 

Lee, S.-H., Yang, M.-J. & Lee, J. 2022. Effects of Different Alkali Treatments on the 

Performance of Rubber Composites. Materials Science and Engineering, Volume 

836, p. 142605. 

Liu, Q., Chen, Y. & Wu, Z. 2023. Antibacterial Activity of Banana Peel Extract and Its 

Potential Applications in Biocomposites. Journal of Applied Microbiology, 135(5), pp. 

1237-1250. 

Li, Y., Zhang, X. & Zhou, X. 2022. Impact of Alkaline and Acidic Treatments on The 

Properties of Natural Rubber Composites. Journal of Applied Polymer Science, 

139(9), p. 51837. 

Masiah, M., Efendi, I., Nurhidayati, S., Fajri, S. R., & Armiani, S. 2023. Pelatihan 

Pembuatan Pupuk Organik Cair dari Limbah Kulit Pisang. Jurnal Pengabdian Kepada 

Masyarakat, 3(3), pp. 88-93. 

Mokhtari, S. M., Ghaedi, M. & Najafi, S. M. 2020. Effect of Chemical Treatments on 

Mechanical Properties of Natural Rubber: A Review. Journal of Elastomers & Plastics, 

52(2), pp. 145-174. 

Mokhtari, S. M., Ghaedi, M. & Najafi, S. M. 2021. Effects of Antioxidants on The Oxidative 

Degradation of Natural Rubber: A Review. Journal of Elastomers & Plastics, 53(4), 

pp. 245-262. 

Paramitha, T., & Sitompul, J. P. Characterization of Biocomposites from Polylactic Acid and 

Cellulose of Oil Palm Empty Fruit Bunch. JKPK (Jurnal Kimia dan Pendidikan Kimia), 

5(3), 275-281. 

Pasaribu, M. 2021. Produksi Biodegradable Plastic dari Limbah Kulit Pisang dengan 

Penambahan Kitosan. e-Prosiding Seminar Nasional Teknologi Industri, Volume 8, 

pp. 433-435. 

Purwanti, A. & Ningrum, L. F. 2024. Sosialisasi Potensi dan Praktik Pemanfaatan Limbah 

Kulit Pisang. BERNAS: Jurnal Pengabdian Kepada Masyarakat, 5(1), pp. 968-972. 

Rahman, M. F. A., Rusli, A., Misman, M. A. & Rashid, A. A. 2020. Biodegradable Gloves for 

Waste Management Post-COVID-19 Outbreak: A Shelf-Life Prediction. ACS Omega, 

5(46), p. 30329–30335. 



 
 

 

Sari et al. : Utilization of Banana Peel Waste as Anti-bacterial.........| 309 

 
 

 

Rahmi, A. H. N. & Hevira, L. 2021. Aktivitas Antioksidan Ekstrak Kulit Pisang Kepok, Pisang 

Mas, dan Pisang Nangka Menggunakan Metode DPPH. Jurnal Ilmu Farmasi dan 

Farmasi Klinik (JIFFK), 18(2), pp. 77-84. 

Ramli, N. H., Jamaluddin, N. S. N., Rahim, S. N. A., Kasmuri, N., & Ismail, A. F. H. (2023). 

Characteristic and stability of chitosan-based polymer for fruit coating in the 

presence of ginger essential oil: effect of acetic acid concentration. Chemical 

Engineering Transactions, 106, 115-120. 

Ratnaningsih, W. & Widiyati, C. 2022. Dispersing Agent Wastewater Quality From Latex 

Gloves Manufacturing by Treatment Using Al2(SO4)3 and PAC Coagulant. Berkala 

Penelitian Teknologi Kulit, Sepatu, dan Produk Kulit Politeknik ATK Yogyakarta, 

21(2), pp. 69-77. 

Sa'diyah, K., Lusiani, C. E., Chrisnandari, R. D., Witasari, W. S., Aula, D. L., & Triastutik, 

S. 2020. Pengaruh Proses Aktivasi Kimia Terhadap Karakteristik Adsorben dari Kulit 

Pisang Kepok (Musa acuminate L.) Effect of Chemical Activation Process on the 

Characteristics of Adsorbents from Musa acuminate L. Peel. Jurnal Chemurgy, 4(1), 

p. 18. 

Sharma, A., Singh, R. & Kumar, V. 2023. Comparative Study of Alkali Treatment on Natural 

Rubber Composites. Journal of Elastomers and Plastics, 55(3), pp. 275-289. 

Singh, R., Sharma, P. & Gupta, R. 2022. Pengaruh Penambahan Bahan Tambahan Organik 

terhadap Kekuatan Tarik Komposit Karet. Jurnal Penelitian Karet, 36(2), pp. 173-

182. 

Smith, A. & Johnson, T. 2024. Comparative Study of The Effects of Alkaline and Ammonium 

Hydroxide Treatments on Natural Rubber Properties. Materials Science and 

Engineering: A, Volume 889, p. 115337. 

Suhartoyo. 2020. Pembuatan Sarung Tangan Tehnis Menggunakan Bahan Kompon Latek 

Dengan Metode Dipping. Majalah Kulit Politeknik ATK Yogyakarta, 19(2), pp. 15-23. 

Sulardjaka, Nugroho, S. & Ismail, R. 2020. Peningkatan Kekuatan Sifat Mekanis Komposit 

Serat Alam menggunakan Serat Enceng Gondok(Tinjauan Pustaka). Teknik, 41(1), 

pp. 27-39. 

Suliawati, S., AK, W. N. & Eprilia, S. 2023. Analisis Efektifitas Mesin Produksi Auto Stripper 

Pada Produk Sarung Tangan Nitril dengan Metode Overall Equipment Effectiveness 

pada PT. Medisafe Technologies. Buletin Utama Teknik, 18(3), pp. 219-326. 

Syarif, R. M., Syahnur, K. N., Fitriyani, F., Riana, M. A., & Arifin, I. 2022. Pengenalan 

Konsep Ekonomi Sirkular Melalui Webinar “Ekonomi Sirkular: Solusi Masalah 

Persampahan di Indonesia. Celebes Journal Of Community Services, 1(1), pp. 28-

35. 

Udjiana, S. S., Hadiantoro, S. & Takwanto, A., 2020. Peningkatan Karakteristik 

Biodegradable Plastics dari Kulit Pisang Candi dengan Penambahan Filler Kalsium 

Silikat dan Clay. Jurnal Teknik Kimia dan Lingkungan, 4(2), p. 175. 

Valentina, A., Herawati, M. M. & Agus, Y. H., 2020. Pengaruh Asam Sulfat sebagai Bahan 

Koagulan Lateks terhadap Karakteristik Karet dan Mutu Karet. Jurnal Penelitian 

Karet, pp. 85-94. 

Wangsa, Prastyo & Sumbogo, S. D., 2020. Konversi Limbah Sarung Tangan Lateks 

Laboratorium Menjadi Bahan Bakar Cair dan Pemurniannya. JPLP: Jurnal 

Pengelolaan Laboratorium Pendidikan, 2(2), pp. 64-72. 

Wang, X., Li, H. & Zhang, J., 2024. Optimization of Latex Dipping Processes for Uniformity 

and Mechanical Properties in Rubber Gloves Manufacturing. Journal of Rubber 

Research, 27(1), pp. 45-59. 



 

 

310 | JIPI (Jurnal IPA dan Pembelajaran IPA), 8(3), p.299-310, (2024) 

 
 

 

Yao, X., Raine, T. P., Liu, M., Zakaria, M., Kinloch, I. A., & Bissett, M. A. (2021). Effect of 

graphene nanoplatelets on the mechanical and gas barrier properties of woven 

carbon fibre/epoxy composites. Journal of Materials Science, 56, 19538-19551. 

Zhao, X., Chen, L. & Lu, X., 2021. Effects of Chemical Modification on The Mechanical 

Properties and Morphology of Natural Rubber. Polymer Degradation and Stability, 

Volume 188, p. 109546. 

 

 


