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This study investigates the feasibility of utilizing Dracaena trifasciata (snake plant) fibers as an alternative raw material for eco-friendly paper bag production. A descriptive–experimental research design was employed to develop paper prototypes and evaluate their performance in terms of water absorption, biodegradability, tensile strength, and reusability, in comparison with commercially available paper bags. Results revealed that snake plant-based paper bags decomposed faster, with a mean biodegradability of 5.00 days compared to 7.00 days for commercial bags. Both materials exhibited identical water absorption capacity (2.00 mean value), indicating comparable moisture response. However, the experimental paper bags demonstrated significantly higher tensile strength (mean = 2.55, SD = 0.07) than commercial paper bags (mean = 1.25, SD = 0.03). Dimensional analysis also showed greater thickness and structural stability in the experimental samples. Inferential analysis confirmed significant differences, particularly in tensile strength (p = 0.002) and dimensional properties (p < 0.05). These findings suggest that Dracaena trifasciata fibers are a viable, sustainable, and environmentally friendly alternative to conventional wood-based materials for paper bag production. The study recommends further large-scale validation and lifecycle assessment to support industrial application.
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Introduction
The increasing environmental impact of conventional packaging materials, particularly plastic bags, has intensified the global search for sustainable alternatives. Plastic waste contributes significantly to environmental degradation due to its non-biodegradable nature, persistence in ecosystems, and harmful effects on wildlife and human health. While paper bags are often considered a more sustainable option, their production still relies heavily on wood resources, contributing to deforestation and high energy consumption.
In response to these challenges, research has increasingly focused on non-wood plant fibers as alternative raw materials for paper production. One promising candidate is Dracaena trifasciata, commonly known as the snake plant. This plant is widely available, resilient, and rich in fibrous material with potential applications in sustainable manufacturing. Previous studies have highlighted the strength, durability, and biodegradability of plant-based fibers, suggesting their suitability for eco-friendly products.
Grounded in Sustainability Theory and Biomimicry Theory, this study explores the potential of snake plant fibers in producing paper bags that are both environmentally friendly and functionally competitive. Specifically, the research aims to evaluate the feasibility and performance of snake plant-based paper bags in terms of water absorption, biodegradability, tensile strength, and reusability, and to compare these properties with those of commercially available paper bags.

Statement of the Problem
This study aims to develop an eco-friendly paper bag using fiber base snake plant at Lantapan National High School Senior High School. 
Specifically, it seeks to answer the following questions;
 1. What is the feasibility level of the paper bag in terms of;
 a. Water absorption
b. Biodegradability
c. Tensile strength
d. Reusability
 2. Is there a significant difference in the quality of the paper produced from Snake Plant in comparison to commercial paper bags in terms of;
a. Water absorption 
b. Biodegradability
c. Tensile strength
d. Reusability


Methodology
This study employed a descriptive–experimental research design to evaluate the feasibility and performance of paper bags produced from Dracaena trifasciata fibers. Mature snake plant leaves were collected, cleaned, and cut into small pieces before undergoing a boiling process in approximately 1.75 liters of water with cornstarch to soften the fibers. The softened material was then blended with the addition of baking soda to produce a uniform pulp. The pulp was molded into thin sheets using a paper molder, and excess water was removed using a sponge before air-drying under controlled conditions. Once dried, the sheets were cut and assembled into paper bags using adhesive.
The fabricated paper bags were subjected to a series of performance tests. Water absorption was measured using a modified Cobb test by exposing samples to a fixed volume of water and determining the change in mass. Tensile strength was assessed through a manual loading method, wherein weights were gradually applied until structural failure occurred. Biodegradability was evaluated by burying samples in soil and recording the number of days required for decomposition, while reusability was determined through repeated usage observations. Data were analyzed using descriptive statistics, including mean and standard deviation, and inferential analysis (ANOVA) was conducted to determine significant differences between experimental and commercial paper bags at a 0.05 level of significance. Ethical standards were observed throughout the study by ensuring accurate data reporting, proper citation of sources, and environmentally responsible disposal of materials.
                                                                                                                                                                               
Results and Discussion

Table 1. 
Quality of the paper bags produced from Snake Plant (Dracaena Trifasciata) compare to commercially available ones in terms of the following
	Test Variables
	Experimental
	
	    Commercial
	

	
	Mean
	 SD
	Mean
	SD

	Biodegradability
(number of days)
	5.00
	0.00
	7.00
	0.00

	Water Absorption
Capacity (200mL/min)
	2.00
	0.00
	2.00
	0.00

	Tensile Strength
	2.55
	0.07
	1.25
	0.03

	Dimension
Height
	
0.55
	
0.07
	
0.10
	
0.00

	Width
	0.35
	0.07
	0.00
	0.00

	Gusset
	0.30
	0.00
	0.00
	0.00


	Table 1 presents the comparative performance of paper bags produced from Dracaena trifasciata fibers and commercially available paper bags across key quality parameters, including biodegradability, water absorption capacity, tensile strength, and dimensional properties.
	The results indicate that the experimental paper bags exhibited superior environmental performance, as evidenced by faster biodegradation, with a mean decomposition time of 5.00 days, compared to 7.00 days for commercial paper bags. This suggests that snake plant-based paper bags have enhanced biodegradability, making them more suitable for sustainable waste management and reduced environmental impact. Rapid decomposition minimizes long-term accumulation in landfills and aligns with global efforts toward biodegradable packaging solutions.
	In terms of water absorption capacity, both experimental and commercial paper bags recorded an identical mean value of 2.00, indicating comparable resistance to moisture. This finding suggests that the incorporation of Dracaena trifasciata fibers does not compromise the paper’s ability to withstand water exposure, a critical factor for practical usability in packaging applications.
	Notably, the experimental paper bags demonstrated significantly higher tensile strength (mean = 2.55, SD = 0.07) compared to commercial paper bags (mean = 1.25, SD = 0.03), indicating enhanced durability and load-bearing capacity. This improvement in mechanical performance is further supported by the dimensional properties, where the experimental bags exhibited greater thickness and structural integrity, with higher measurements in height (0.55), width (0.35), and gusset (0.30) compared to negligible values in commercial counterparts. These results highlight the structural advantages of snake plant fibers in producing more robust and stable paper materials.
	The observed improvements in tensile strength and structural properties can be attributed to the intrinsic fiber composition of Dracaena trifasciata. Previous studies have reported that snake plant fibers possess high cellulose content and relatively low lignin levels, which enhance fiber bonding and contribute to improved mechanical strength (Agustina & Susanti, 2018). Similarly, Zaini et al. (2022) emphasized that non-wood plant fibers often exhibit superior mechanical performance due to better fiber integrity and more efficient pulp formation. These characteristics enable the formation of a denser and stronger fiber network, resulting in enhanced durability of the produced paper bags.
Furthermore, the utilization of snake plant fibers contributes to environmental sustainability by reducing dependence on wood-based raw materials. This aligns with the findings of Laftah and Rahaman (2018) and Mahatme et al. (2018), who highlighted the potential of non-wood fibers as viable alternatives in the pulp and paper industry. The use of agricultural or plant-based fibers not only mitigates deforestation but also promotes resource efficiency and waste valorization.






Table 2. 
Difference in the quality of the paper produced from Snake Plant (Dracaena trifasciata) compared to commercially available paper bags in terms of:
	Test Variables
	Sum
squares
	of
	df
	Mean
square
	F
	sig

	Biodegradability
	4.000
	
	1
	4.000
	-
	-

	Water absorption
capacity
	0.000
	
	1
	0.000
	-
	-

	Tensile Strength
	1.69
	
	1
	1.69
	582.76
	0.002

	Dimension
Height
	
0.203
	
	
1
	
0.203
	
81.000
	
0.012

	Width
	0.122
	
	1
	0.122
	49.000
	0.020

	Gusset
	0.90
	
	1
	0.90
	-
	


*significant if p<0.05

Table 2 presents the inferential statistical analysis comparing the experimental and commercial paper bags. The results reveal statistically significant differences in key performance indicators, particularly in tensile strength (F = 582.76, p = 0.002), height (p = 0.012), and width (p = 0.020), all of which are below the 0.05 significance level. These findings confirm that the observed improvements in mechanical and structural properties of snake plant-based paper bags are not due to chance but are statistically significant.
While biodegradability and water absorption were measured, they did not yield inferential statistical values due to uniformity in results (zero standard deviation). Nevertheless, their descriptive outcomes remain important, particularly the enhanced biodegradability of the experimental samples, which reinforces their environmental advantage.
The significant improvements in tensile strength and dimensional stability can be explained by the unique fiber morphology of snake plant leaves. These fibers contain a higher proportion of fine, well-bonding cellulose structures, which enhance inter-fiber cohesion and result in a more compact and resilient paper matrix. In contrast, conventional wood-based paper often contains higher lignin content, which can interfere with fiber bonding and reduce overall strength. As supported by Leon (2019), plant-based specialty papers derived from leaf fibers are often more durable and environmentally sustainable due to their renewable nature and favorable fiber composition.
Overall, the results demonstrate that paper bags produced from Dracaena trifasciata fibers are not only environmentally advantageous but also mechanically superior to commercially available paper bags. These findings validate the potential of snake plant fibers as a sustainable and high-performance alternative in paper bag production, contributing to the advancement of eco-friendly packaging technologies.

Conclusion
This study confirms that Dracaena trifasciata fibers are a viable and sustainable alternative for paper bag production. The developed paper bags demonstrated superior tensile strength, faster biodegradability, and comparable water resistance relative to commercial paper bags. These properties position snake plant fibers as a promising non-wood resource for eco-friendly packaging solutions.
Recommendations
To strengthen and expand the application of this research, the following are recommended:
1. Conduct large-scale production trials to evaluate industrial feasibility. 
2. Perform lifecycle assessment (LCA) to quantify environmental impact. 
3. Explore optimization of fiber processing techniques for improved efficiency. 
4. Investigate economic viability and market acceptance of snake plant-based products. 
5. Expand research to include other non-wood fibers for comparative analysis.
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