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Abstract: The study was conducted from April to August, 2021 to produce an ecobag from Mauritius Hemp (Furcraea foetida L.) fibers. Specifically, it 
aimed to: (1) examine the effectiveness of the plant’s fibers in the production of ecobag; (2) compare the product’s durability to the existing ecobags in 
the market; and (3) create precautionary measures in improving the product. One (1) fiber rope and two (2) fiber sheet samples were chosen from the 
ecobag produced out of the plant’s fibers subject for laboratory testing at Central Mindanao University. Results revealed that the fiber rope has the 
highest breaking strength as compared to the rest of the fiber sheet samples. The produced ecobag from the plant’s fibers is durable despite of the 
traditional processes it went through and with lacking materials to make it sturdier like those ecobags bought and available in the market since it can 
withstand a load of 3.3 kgf to 5.0 kgf when its thickness is ranging from 1.6 mm - 1.8 mm. For every 0.1 mm added to its thickness, there is an additional 
8.3 N or 0.841 kgf breaking strength in every fiber sheet. Hence, Mauritius Hemp (Furcraea foetida L.) fibers has the potential to be made as high-
quality, world-class ecobag as alternative to single-used plastic bags and other non-biodegradable materials available in the market. Currently, the 
researchers collaborated with the Provincial Science and Technology Center – Bukidnon, Department of Science and Technology – 10 on the progress 
of the study. They recommended that local officials may plan an area/site for the propagation and cultivation of the plant and include livelihood programs 
out of this product. Local farmers may be encouraged for wide propagation and cultivation too. The national government may fully support the said 
product by establishing a machinery/factory for manufacturing ecobags from the plant’s fibers located in the municipality. 
 
Index Terms: Mauritius Hemp, Ecobag, Damulog, Bukidnon, Pollution  

——————————      —————————— 

 
1 INTRODUCTION                                                              

One of the worldwide top problems in this Computer Age is 
pollution. It is the introduction of deadly pollutants such as 
trash or runoff produced by factories which then damage the 
quality of air, water, and land. Many things in this generation 
that are useful to the people have contributed to pollution. 

Industries and homes generate garbage and became 
pollutants which then threatened all forms of life. All types of 
pollution can be dangerous as it could bring various diseases, 
worse, will then leads to death [1]. According to new research, 
more than 5.5 million people die prematurely each year as a 
result of pollution [1]. After China and Indonesia, the 
Philippines ranks as the world’s third biggest polluter, of which 
it can generate up to 2.7 million metric tonnes of plastic waste 
annually or contributing to 60% of the marine debris. 
In one of the segments in the National Geographic, a massive 
landfill near Quezon City, Philippines, was the site of land 
pollution tragedy in 2000 which killed two hundred eighteen 
(218) people. A domino effect will happen when one of the 
constituents in the food web is contaminated. Litter makes it 
difficult for plants and other producers to create nutrients and 
animals can die if they mistakenly eat plastics [5]. The 
reusable grocery bags can carry bacteria like E. coli as well as 
viruses like norovirus and coronavirus when not properly 
disinfected. These bags are not only highly likely to be 
contaminated, but also to transmit pathogens to store 
employees and customers, particularly at high-contact points 
like check-out conveyors, food scanners, and grocery carts. 
Recent reports on plastic consumption paint an even more 
depressing picture, as the ongoing coronavirus pandemic has 
led the world to rely more on plastics. The use of single-
plastics surged following institutions’ efforts to curb infections. 
The fight against the virus has compromised the battle against 
plastics [9]. Around the world, people and governments are 
making efforts to combat pollution in many ways. A recent 
study implemented by World Wide Fund for Nature (WWF) 
Philippines proposed a scheme as one of the initiatives to 
combat plastics by 2030 to the Philippine government that 
would oblige companies to take full responsibility for their 
products which is called Extended Producer Responsibility 
(EPR). Under this scheme, manufacturers should apply eco-
design principles to their packaging to align for the 3Rs 
(reduce, reuse, and recycle) and proper waste disposal. With 
this, companies will be prompted to reduce plastic packaging 
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and be more proactive in lessening the amount of plastic they 
produce. Pursuant to Republic Act No. 9003 or the Ecological 
Solid Waste Management Act of 2000, every citizen has the 
right to a healthy environment, supported by an effective solid 
waste management system. Yet, the problem lies in the 
implementation and plastic regulation is also inconsistent 
among LGUs [7]. Unique in Barangay Pocopoco, Damulog, 
Bukidnon, Mauritius hemp (Furcraea foetida L.) which is 
cultivated as an ornamental and to border lands, is also known 
as maguey or sisal in the Province of Benguet where it is most 
common endemic fiber plant to locals for rope making or used 
as threads [11]. With lacking related literature regarding the 
production of ecobags from Mauritius hemp (Furcraea foetida 
L.) fibers as alternative to single-used plastic bags to combat 
pollution and eliminate deforestation, there is a need for 
thorough scientific investigation. In the hope to address global 
concerns, help restore the environment, boost the economy by 
giving opportunity to the Damulognons and to align with the 
local executive order in the Municipality of Damulog with 
regards to the use of ecobags instead of non-biodegradable 
materials, the current study was conducted. 

 

2 METHODOLOGY 
 
2.1 ENTRY PROTOCOL 
Prior to the conduct of the study, the researchers personally 
secured letters of permit from their parents, the school 
principal of Old Damulog National High School, Office the 
Municipal Mayor, Municipal Health Unit, Local Inter-Agency 
Task Force on Emerging Infectious Diseases (IATF-EID), 
Municipal Agriculture Office, Municipal Engineering Office, 
Municipal Environment and Natural Resources Office, Office of 
the Barangay Council of Barangay Pocopoco and Barangay 
Poblacion, Damulog, Bukidnon through their Barangay 
Captains and Sangguniang Kabataan Chairpersons, 
respectively, the owner and land keepers of the plant sites. 
Rest assured, researchers have followed proper minimum 
health standard and other COVID-19 protocol all throughout 
the duration of the study. 

 
2.2 LOCALE OF THE STUDY 
The study site is owned by the former municipal mayor of 
Damulog and can be seen right side going to Cagayan de Oro 
City along the National Highway in Zone 4, Pocopoco, 
Damulog, Bukidnon. The said barangay is within the grid 
coordinates of 7° 28’ 22.765‖ N to 124° 55’ 20.942‖ E. It is 
bordered to the north by Barangay Poblacion, to the south by 
Barangay Macapari, to the east by Barangay Kitingting, and to 
the west by Barangay Maican along the national highway. 
Barangay Pocopoco is blessed with fertile soils, allowing a 
variety of crops and trees to thrive [4]. Romblon, coconuts, and 
abaca plants have been spotted in this area too, indicating that 
fibre-yielding plants can be cultivated in the Municipality of 
Damulog. 
 
2.3 DATA COLLECTION 
 

PREPARATION OF MATERIALS 
The researchers prepared all the materials needed in making 
the ecobag out of Mauritius hemp (Furcraea foetida L.) fibers. 
They used latex gloves and knit gloves, and protection suit to 
avoid the itchy chemical substance that the plant gives off as 
well as a sharp knife in order to cut the Mauritius hemp 

(Furcraea foetida L.) leaves with an approximate length of 1 ½ 
meters to ensure the good quality of the eco bag. The 
following are the materials needed: 
- 4 pcs. 1½ m Mauritius hemp (Furcraea foetida L.) leaves (for 
the paper) 
- 2 pcs. 1½ m Mauritius hemp (Furcraea foetida L.) leaves (for 
the rope) 
- 2 tbsp. NaOH (Lye/Caustic Soda) 
- 6 gal. clean water 
- 1 pc. knife 
- 1 pc. 24cm x 17cm silk screen molding 
- 1 pc. electric blender 
- 1 pc. basin 
- 1 pc. cauldron 
- 1 pc. clean rag 
- 1 pair of hand gloves 
- 1 pair scissors 
- 250 mL fabric glue 
 
 

METHOD ON MAKING THE ECO BAG 
 

 The researchers used the traditional method to 
produce a fiber out of Mauritius hemp (Furcraea foetida L.) 
plant. The following are the rundown of the process:  
 

Making of the Fiber Sheet 
Procedure: 
Step 1: Prepare all the materials needed. Make sure all are 
 clean. Put hand gloves for safety purposes. 
Step 2: Slice the 4 pcs. 1½ m Mauritius hemp (Furcraea 
 foetida L.) leaves in cubes.  
Step 3: In a cauldron, add the sliced cubes of Mauritius 
 hemp (Furcraea foetida L.) leaves to a 3 gal. 
 boiling water.  
Step 4: Add 1 tbsp. NaOH (Lye/Caustic Soda). 
Step 5: Put the sliced cubes of Mauritius hemp (Furcraea 
 foetida L.) leaves to a separate basin and rinse 
 with water to remove the NaOH. 
Step 6: Blend the sliced cubes of Mauritius hemp (Furcraea 
 foetida L.) leaves for about a minute for each batch 
 (depending on the max. capacity of the chosen 
 blender) such until the fibers are extracted from 
 other constituents.  
Step 7: Rinse the blended extract with water and strain it 
 using the silk screen molding to separate the fibers 
 from other constituents. 
Step 8: Assure that the fibers will be evenly distributed 
 throughout the silk screen molding by pressing with 
 a clean rag. 
Step 9: Let it dry for at least 72 hours under the sun.  
 
 

Making of the Rope 
Procedure: 
Step 1: Prepare all the materials needed. Make sure all are 
 clean. Put hand gloves for safety purposes. 
Step 2: Slice the 2 pcs. 1½ m Mauritius hemp (Furcraea 
 foetida L.) leaves in lengthwise. 
Step 3: In a cauldron, add the sliced Mauritius hemp 
 (Furcraea foetida L.) leaves to a 3 gal. boiling 
 water.  
Step 4: Add 1 tbsp. NaOH (Lye/Caustic Soda). 
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Step 5: Put the sliced cubes of Mauritius hemp (Furcraea 
 foetida L.) leaves to a separate basin and rinse 
 with water to remove the NaOH. 
Step 6: Extract the fiber using barehand. 
Step 7: Hang the extracted fibers and let it dry for at least  24 
hours under the sun. 
Step 8: Twirl the dried fibers tightly to ensure the rope 
 strength. 
 
 

Making of Eco-bag 
Procedure: 
Step 1: Prepare all the materials needed including the fiber 
 sheet and rope. 
Step 2: Measure, fold to half and cut the uneven edge of 
 the fiber sheet. 
Step 3: Fold to a desired style of an eco-bag. 
Step 4: Stick the edges of fiber together using fabric glue.  
Step 5: Stick the cardboard at the bottom to reinforce the 
 rim of the bag. 
Step 6: Attach the rope at the top of the bag. 
 
 

Strength Test: 
 In order to determine the breaking strength of the fiber 
sheet and rope, the researchers went to Mindanao 
Engineering Center located in the College of Engineering, 
Central Mindanao University for laboratory testing with the use 
of the Universal Testing Machine. The procedure and results 
were then given to the researchers. 
 
Test Procedure: 
1. Prepare the sample(s). 
2. Measure the dimensions (width/diameter, thickness and 

length) of the samples to be tested. 
3. Power up the Universal Testing Machine (UTM). 
4. On the control panel, select ―Tensile‖ and then input the 

dimensions of the sample. 
5. Feed (attach to the top and bottom holders for tensile test) 

the sample to the UTM through its holders and tighten the 
clamp using its tightening knob. 

6. On the control panel, press ―Confirm‖, ―Force Zero‖, 
―Displacement‖, ―Confirm‖ and ―Test‖ in order. 

7. After pressing the ―Test‖ button, the test will begin until the 
machine will automatically stop when it reaches the 
breaking point (peak force that sample can hold). 

8.  Every details of the test will be displayed on the display 
screen of the control panel. 

9. Repeat the procedures for another sample except 
procedure number 2 if the same dimensions of sample will 
be tested. 

3 RESULTS AND DISCUSSION 
 This section presents, analyzes, and interprets the 
data gathered from the laboratory tests conducted at 
Mindanao Engineering Center, College of Engineering, Central 
Mindanao University to produce an ecobag from Mauritius 
Hemp (Furcraea foetida L.) fibers and the comprehensive 
discussion, interpretation, and implication of the findings of the 
study. The order of the presentation follows the sequence of 
the problem identified in the study. 
.  The first part examines the effectiveness of Mauritius 
Hemp (Furcraea foetida L.) fibers in the production of ecobag 
by testing the breaking strength of the sample fibers. The 

second part compares the product’s durability to the two (2) 
samples of existing ecobags in the market. The third part 
presents precautionary measures in improving the product. 
 
 
 3.1 Breaking Strength of the Sample Fibers 
Table 1 and Table 2 show the breaking strength of one (1) 
sample of fiber rope and two (2) samples of fiber sheet 
properly identified from the ecobag produced out of Mauritius 
Hemp (Furcraea foetida L.) fibers. Table 3 depicts the breaking 
strength of one (1) sample of paper bag sheet and one (1) 
sample of ecobag sheets bought and available in the market. 
 

Table 1. Breaking Strength of One (1) Sample of Fiber Rope 
Properly Identified from the Ecobag Produced out of Mauritius 

Hemp (Furcraea foetida L.) Fibers 

Test 
Subject 

Length 
(mm 

gauge) 

Width 
(mm 

gauge) 

Thickness 
(mm gauge) 

Breaking 
Strength, 
N (kgf) 

Fiber 
Rope 

150 4.4 3 609. 7 N 
(62. 172 kgf) 

 
Table 1 shows the breaking strength of one (1) sample of fiber 
rope properly identified from the ecobag produced out of 
Mauritius Hemp (Furcraea foetida L.) fibers. It can be 
concluded that the fiber rope that was made for the handle of 
the ecobag produced out of Mauritius Hemp (Furcraea foetida 
L.) fibers will only break if the load applied is greater than or 
equal to 609.7 N or 62.172 kgf. On the other hand, Table 2 
portrays the breaking strength of two (2) samples of fiber 
sheets properly identified from the ecobag produced out of 
Mauritius Hemp (Furcraea foetida L.) fibers. It can be 
concluded that the fiber sheets of the ecobag produced out of 
Mauritius Hemp (Furcraea foetida L.) fibers will only break if 
the load applied is equal to 32.6N or 3.324 kgf if its thickness 
is 1.6 mm and will break if the load applied is 49.1 N or 5.006 
kgf whenever the thickness will rise to 1.8 mm. There is a 
difference of 0.2 mm in their thickness and 16.5 N or 1.682 kgf 
in terms of their breaking strength. 
 

Table 2. Breaking Strength of Two (2) Samples of Fiber 
Sheets Properly Identified from the Ecobag Produced out 

of Mauritius Hemp (Furcraea foetida L.) Fibers 

Test 
Subject 

Length 
(mm 

gauge) 

Width 
(mm 

gauge) 

Thickness 
(mm gauge) 

Breaking Strength, 
N (kgf) 

2.1 Fiber 
Sheet 

 
2.2 Fiber 

Sheet 

150 
 

 
 

150 

50 
 

 
 

50 

1.6 
 

 
 

1.8 

32.6 N  
(3.324 kgf) 

 
 

49.1 N 
(5.006 kgf) 

 
The breaking strength of the fiber sheets is directly 
proportional to its thickness. As the thickness was adjusted, its 
strength will gradually increase. Thus, in every 0.1 mm added 
to its thickness, there is an additional 8.3 N or 0.841 kgf 
breaking strength in every fibre sheet. The fiber sheets will 
break through and can carry a load above 3.0 kgf when its 
thickness is greater than 1.5 mm.  

 
Table 3. Breaking Strength of Two (2) Samples of Paper 
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Bag Sheet and Ecobag Sheet Bought and Available in the 
Market 

Test 
Subject 

Length 
(mm 

gauge) 

Width 
(mm 

gauge) 

Thickness 
(mm gauge) 

Breaking 
Strength,  
N (kgf) 

Paper 
Bag 

Sheet 
 

Ecobag 
Sheet 

150 
 
 
 

150 

50 
 
 
 

50 

0.1 
 
 
 

0.4 

103.9 N 
(10.595 kgf) 

 
 

66.2 N 
(6.751 kgf) 

 
Table 3 reveals the breaking strength of two (2) samples of 
paper bag sheet and ecobag sheet bought and available in the 
market. The paper bag sheet can accommodate loads of up to 
103.9 N or 10.595 kgf as compared to the ecobag sheet with 
breaking strength of 66.2 N or 6.751 kgf. Thus, the paper bag 
sheet is sturdier than the eco-bag sheet based on the breaking 
strength though the ecobag sheet is thicker than the paper bag 
sheet. 
 
3.2 Comparison of the Product’s Durability to the Two (2) 

Samples of Existing Ecobags in the Market 
Table 4 portrays the comparison of the product’s durability to 
the two (2) samples of existing ecobags in the market. It can 
be concluded that the fiber rope that was made for the handle 
of the ecobag produced out of Mauritius Hemp (Furcraea 
foetida L.) fibers has the highest breaking strength as 
compared to the rest of the sample sheets. Among the sheets, 
the sample paper bag sheets that was bought and available in 
the market is the sturdiest compared to the ecobag sheet from 
the market and the product produced from Mauritius Hemp 
(Furcraea foetida L.) fibers. The sample ecobag sheet that 
was bought and available in the market is sturdier than the 
product produced from Mauritius Hemp (Furcraea foetida L.) 
fibers. The sample paper bags and ecobags that were bought 
and available in the market is understood to be sturdier than 
the produced ecobag from Mauritius Hemp (Furcraea foetida 
L.) fibers because they undergone right processes with the aid 
of high-end machineries and other chemicals on the process. 
  

Table 4. Comparison of the Product’s Durability to the 
Two (2) Samples of Existing Ecobags in the Market 

Test 
Subject 

Length 
(mm 

gauge) 

Width 
(mm 

gauge) 

Thickness 
(mm gauge) 

Breaking 
Strength, 
N (kgf) 

Fiber 
Rope* 

 
Fiber 

Sheet 1* 
 

Fiber 
Sheet 2* 

 
Paper 
Bag 

Sheet** 
 

Ecobag 
Sheet** 

150 
 

 
150 

 
 
 

150 
 
 
 

150 
 
 
 

150 

4.4 
 

 
50 
 
 
 

50 
 
 
 

50 
 
 
 

50 

3 
 

 
1.6 

 
 
 

1.8 
 
 
 

0.1 
 
 
 

0.4 

609. 7 N 
(62. 172 kgf) 

 
32.6 N 

(3.324 kgf) 
 
 

49.1 N 
(5.006 kgf) 

 
 

103.9 N 
(10.595 kgf) 

 
 

66.2 N 
(6.751 kgf) 

*from ecobag produced out of Mauritius Hemp (Furcraea 
foetida L.) Fibers 

** bought and available in the market 
 
It can be concluded that the produced ecobag from Mauritius 
Hemp (Furcraea foetida L.) fibers is durable despite of the 
traditional processes it went through and with lacking materials 
to make it sturdier like those ecobags bought and available in 
the market since it can withstand a load of 3.3 kgf to 5.0 kgf 
when its thickness is ranging from 1.6 mm - 1.8 mm. Much 
when these fibers will be processed with the right machinery 
for making ecobags, it can be then compared better and 
sturdier to the rest of the ecobags. Hence, Mauritius Hemp 
(Furcraea foetida L.) fibers has the potential to be made as 
high-quality, world-class ecobag as alternative to single-used 
plastic bags and other non-biodegradable materials available 
in the market. 
 
3.4 Precautionary Measures in Improving the Product 
The researchers collaborated with the Provincial Science and 
Technology Center – Bukidnon, Department of Science and 
Technology – 10 on the progress of the study and for the 
improvement of the product after a webinar discussion with the 
Provincial Science and Technology Director – Bukidnon last 
June 16, 2021. 

 
4 CONCLUSION AND RECOMMENDATION 
 
4.1 CONCLUSION   
The study revealed that the fiber rope that was made for the 
handle of the ecobag produced out of Mauritius Hemp 
(Furcraea foetida L.) fibers has the highest breaking strength 
as compared to the rest of the sample sheets. The sample 
paper bags and ecobags that were bought and available in the 
market is understood to be sturdier than the produced ecobag 
from Mauritius Hemp (Furcraea foetida L.) fibers because they 
undergone right processes with the aid of high-end 
machineries and other chemicals on the process. 
Nevertheless, the produced ecobag from Mauritius Hemp 
(Furcraea foetida L.) fibers is durable despite of the traditional 
processes it went through and with lacking materials to make it 
sturdier like those ecobags bought and available in the market. 
Hence, Mauritius Hemp (Furcraea foetida L.) fibers has the 
potential to be made as high-quality, world-class ecobag as 
alternative to single-used plastic bags and other non-
biodegradable materials available in the market. 
 
4.2 RECOMMENDATION 
 The researchers recommended the following: 
 Wide information dissemination plans to be led by the 

local officials and the researchers encouraging the local 
farmers to support the propagation and cultivation of 
Mauritius Hemp (Furcraea foetida L.) plant.  

 Local officials may include livelihood programs in relation 
to the production of ecobags from Mauritius Hemp 
(Furcraea foetida L.) plant.  

 The local officials may plan an area/site for the 
propagation and cultivation of Mauritius Hemp (Furcraea 
foetida L.) plant owned by the LGU.  

 The national government will then fully support the said 
product by establishing a machinery/factory for 
manufacturing ecobags from Mauritius Hemp (Furcraea 
foetida L.) plant located in the municipality. 

 A Local Executive Order must be crafted and implemented 
by the local officials mandating the use of ecobags instead 
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of single-used plastic bags and other non-biodegradable 
materials. 

 The patented ecobag product from Mauritius Hemp 
(Furcraea foetida L.) fibers will be available at affordable 
cost in the local market and exported to other countries as 
well. 
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