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Abstract. Betung bamboo is one of the Non-Timber Forest Products referring to the Minister of 

Forestry Regulation P.35 / MENNUT-II / 2007.  In Indonesia, betung bamboo (Dendrocalamus 

asper) is included in the type of large bamboo which has a very wide potential for pulp and paper 

raw materials. Identification information of betung bamboo from Agam district, West Sumatra is 

important to know. Bamboo characteristics include the characteristics and dimensions of bamboo 

fibers based on bamboo stem sections. The purpose of this study was to determine the 

characteristics and physical properties of betung bamboo based on bamboo stem section. The 

research method used in this study uses observation and experimental research methods. The 

results showed that the water content of betung bamboo showed that the base had a higher water 

content than the top. While the density, thickness and diameter of the bamboo at the base is higher 

than the middle and top of the bamboo. 
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1. Introduction 

Society's need for paper products in Indonesia is expected to increase for domestic 

consumption and export needs. The increasing trend of e-commerce transactions, resulting in the 

need for brown paper will continue to increase. The global pulp and paper industry grew 1.07% to 

reach US$387.54 billion or around Rp6,058.2 trillion in 2023. While paper consumption in 

Indonesia is currently still low at around 32.6 kg per capita, when compared to several other 

countries, paper consumption per capita in the United States reaches around 324 kg, Belgium 

around 295 kg, Denmark around 270 kg, Canada around 250 kg, and Japan around 242 kg [1].  

This condition shows that there are still large opportunities for the development of the paper 

industry in Indonesia, this is also supported by the increasingly limited use of plastic as a packaging 

material and packaging. High demand for paper is an opportunity for the pulp and paper industry 

in Indonesia to increase production capacity. This is also balanced with the availability of adequate 

raw materials.   The raw materials used by the paper industry generally come from pulp made from 

wood or virgin pulp [2].  

Bamboo is a non-timber forest product that can potentially replace wood with raw materials 

for various processed forest products. Bamboo production is also abundant in Indonesia with a 
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diversity of species [3]. According to Gintings [4] 160 bamboo species are found in Indonesia and 

122 species are endemic to Indonesia out of a total of 1000 bamboo species in 80 countries. 

Bamboo is used for various purposes and preparations because it has properties, straight, flat, hard, 

easy to process, easy to shape, and lightweight [5]. However, bamboo has several disadvantages 

including susceptibility to termite attack and dry wood powder, considerable variability in physical 

properties between the base, center, and ends, and limited diameter [6]. Therefore, bamboo has 

more potential as a raw material for paper.  

The chemical components of bamboo are similar to wood, consisting of cellulose (33.8-

52.01%), hemicellulose (24.5-33.4%), lignin (24.84-32.65%), and extractive substances [7–9]. 

Bamboo is a potential biomaterial for various products as a substitute for wood, such as bio 

composites [10–13], bamboo-oriented strand boards [6,14,15],  bamboo zephyr board [6] pulp dan 

paper [16–19] dan nanocelluloses  [20,21] The abundant availability of bamboo raw materials in 

Indonesia may encourage the possibility of using bamboo as a raw material for pulp and paper.  

One type of bamboo that has the potential to be developed as a pulp raw material is betung 

bamboo. Betung bamboo can be used as raw material for pulp and paper. This is because betung 

bamboo has a wall thickness of 10-30 mm. bamboo has a hemicellulose content of 12.49%, lignin 

10.15 and cellulose 73, 83% [22]. Utilization of betung bamboo as pulp raw material can save the 

use of wood, the potential utilization of non-timber forest products and forest sustainability. 

2. Materials and methods  

2.1 Sample preparation 

 

Betung bamboo for this study was collected in February 2025 from the Bamboo Forest of 

Agam Regency, West Sumatra, Indonesia. The bamboo culms taken were 3 years old. The 

sampling procedure refers to Li [23]. Bamboo longitudinal section Fig. 1. Starting with the second 

internode from the lowest position. The culm was divided into three sections with the same number 

of long segments (bottom, bottom, middle and top).  The second and third segments of each section 

were selected for the determination of physical and mechanical properties. 

2.2 Characteristic of bamboo betung  

Determination of moisture content [24], density, diameter, thickness of bamboo, 

macroscopic images of bamboo according to transverse, radial and tangential sections. 

Determination of bamboo fiber quality class determination of fiber quality class, namely: 1) 

Provision of wood samples, 2) Provision of fibers, 3) Measurement of fiber dimensions, 4) 

Calculation of fiber dimension derived values, 5) Calculation of the total value of fiber dimension 

derived values. 6) Determination of fiber quality class 
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Fig. 1. Chematic diagram of sampling technique from bamboo culm. 

1. Fiber provision 

Bamboo measuring 15 x 2 x 2 mm3 is taken randomly and then put into a test tube. add a 

few grains of KClO3. Add 50% HNO3 solution until the bamboo pieces are submerged. Heat the 

test tube and its contents until a yellowish white color is seen and there are decomposed fibers. 

Heating is done in an acid chamber. Then cooled to room temperature. The material was washed 

over a sieve until acid free. The fibers were transferred to Petridis and given safranin or fuksin 

dye. Staining is to facilitate the measurement of fiber dimension. Soaking can be done 6 - 8 hours 

if the substance is documented. And wash the fiber until it is clean. and can be soaked in alcohol. 

Add Xylol for easy separation between fibers. 

2. Fiber dimension measurement 

The number of fibers measured is at least 20 pieces. Magnification 75x for Length, 500x for 

fiber wall thickness, fiber diameter, lumen diameter, Measurements are made on intact fibers and 

in a straight position, Measure fiber length (L) from both ends, Measure fiber diameter (d) at the 

widest place, Measure fiber wall thickness (w), Calculate the lumen diameter value (l) using the 

formula (1) below: 

L =d – 2w (1) 
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Calculation of fiber dimension derived values 1) Runkel Ratio (RR), 2) Felting Power (FP), 3) 

Muhlsteph Ratio (MR), 4) Flexibility Ratio (FR), 5) Coefficient of Rigidity (CR) using the  

formulas (2)-(6) below. 

𝑅𝑅 =
2𝑤

1
 

(2) 

𝐹𝑃 =
𝐿

𝑑
 

(3) 

𝑀𝑅 =
𝑑² − 𝑙²

𝑑²
 

(4) 

𝐹𝑅 =
𝑙

𝑑
 

(5) 

𝐶𝑅 =
𝑤

𝑑
 (6) 

 

3. Calculation of total value of fiber dimension derived values 

The total value of fiber dimension derived values is the value given to the fiber dimension 

derived values and added to the value of fiber length based on Table 1.  By referring to Table 

1, each value of fiber derived values: fiber length, runkel ratio, felting power, muhlsteph ratio, 

flexibility ratio, coefficient of rigidity to obtain a nominal value.  

4. Calculation of total value  

Calculation of total value of fiber dimension derived values. The total value of fiber dimension 

derived values is the value given to the fiber dimension derived values and added to the value 

of fiber length based on Table 1. By referring to Table 1, each value of fiber derived values: 

fiber length, runkel ratio, felting power, muhlsteph ratio, flexibility ratio, coefficient of 

rigidity to obtain a nominal value. 

5. Determination of fiber quality class 

The determination of fiber quality class is based on Table 1 where to obtain fiber quality 

class using the following figures: 

Quality class I with a range of 451 – 600 

Quality class II with a range of 301 – 450 

Quality class III with numbers ranging from 151 – 300 

Quality class IV with a range of ≤150 

Tabel 1. Parameters of Dimension, Derivative, and Class of Fiber [25] 
Derived dimensions Class I Class II Class III Class IV 

Standard Value Standard Value Standard Value Standard Value 

fiber length >2,200 µ 100 1,600 – 2,200 µ 75 900 – 1, 600 50 900µ 25 

Runkel ratio <0.25 100 0.25 – 0.50 75 0.50 – 1.00 50 1.0 25 

Felting power >90 100 70 – 90 75 40 – 70 50 40 25 

Muhlsteph ratio <30% 100 30 – 60% 75 60 – 80% 50 80% 25 

Flexibility ratio >0.80 100 0.60 – 0.80 75 0.40 – 0.60 50 0.40 25 

Coeff. Of rigidity <0.10 100 0.10 – 0.15 75 0.15 – 0.20 50 0.20 25 

Jumlah nilai  600  450  300  150 

 (451 – 600)  (301 – 450)  (151 – 300)  (150)  
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3. Results and Discussion 

Bamboo plants are a family of grasses with the classification as Bambusoidea, can grow 

more than 30m tall in a few months and are able to survive the harshest climatic conditions such 

as frost and drought [26]. The bamboo image used as a sample is presented in Fig. 2. Bamboo is 

also categorized as an annual plant that does not require replanting after planting, does not require 

maintenance costs, does not require pesticides or fertilization [27]. According to Huang [28] 

Bamboo fibers are arranged in parallel on the inside of the lignin matrix in the form of a hollow 

internal tube like a tube between their bonds in the longitudinal, radial and tangential directions of 

the bamboo is shown in Fig. 2. According to Bahtiar [29] Bamboo has an axial plane and the 

stiffness of bamboo has a gradation that decreases from the edge to the outside of the bamboo. 

Furthermore, in bamboo there is a close relationship between the density of vascular bonds and 

mechanical properties. So that bamboo has strength and rigidity according to its layer from the 

density of its vascular bonds.  

   

Fig. 2. Plant and Structure of Bamboo 

Table 2. Results of Bamboo Measurement 

 Caracteristic bamboo Top Middle Bottom 

Water Conten (%) 31.88 37.49 41.13 

Density (b/v) 1.14 1.01 1.02 

Diameter (mm) 10 12.5 14.5 

Thickness (mm) 12.3 16.4 28.6 

Average of fiber length (mm) 2.83 2.63 2.53 

Average of Diameter fiber (µm) 22.8 22.5 21.6 

 

The results of the measurement of bamboo betung on the physical, mechanical and chemical 

properties of bamboo have the potential to be used as raw materials as well as wood for sources of 
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cellulose and construction materials. The results of observation and measurement of bamboo are 

presented in Table 2. 

Bamboo is in the form of a hollow cylinder in the form of segments connected by books. 

Bamboo betung has different diameters and thickness based on the base, middle and top. This size 

can vary more according to the age of the bamboo to be harvested. Wulandari [30] Reporting the 

results of the study, the characteristics of betung bamboo have a length of 39.4-45.8 cm at the base, 

46-49 cm in the middle and 46.4-57 cm in the length of the tip; the diameter of the bamboo stem 

at the base is 6.69-9.25 cm, the middle part is 5.79-8.32 cm and the tip is 5.06-7.99 cm; The 

thickness of the stem wall at the base is 1.62-2 cm, the middle part is 1.16-1.57 cm and the bamboo 

tip is 0.85-1.09 cm. Eskak [31] It is also reported that Betung bamboo has the largest size among 

other types of bamboo with a thickness of 1 – 3 cm. The drawing of the measurement of the 

diameter of the bamboo by the part of the bamboo stem is presented in Fig. 3. 

 
Bottom   Middle    Top 

 

Fig. 3. Bamboo diameter measurement based on bamboo stem part 

 

Table 3. Dimensional value of the derivative of betung bamboo fiber 
Dimensional Top Middle bottom 

fiber length 100 100 100 

Runkel ratio 75 75 75 

Felting power 40 40 40 

Muhlsteph ratio 25 25 25 

Flexibility ratio 100 100 100 

Coeff. Of rigidity 100 100 100 

Value 440 440 440 

 

Based on the results of the measurement of the length of bamboo fibers, it shows that betung 

bamboo is included in quality class II. The quality class II fiber group is a group of fibers with 

medium to long, with thin cell walls and slightly wide lumens. The fibers will easily flatten when 

milled and the fiber bonds well. This type of fiber is expected to produce sheets with high tear, 

cracking and tensile strength [32]. According to Wahab [9] that long fibers into class I, are suitable 

materials for pulp and paper making. Meanwhile, the results of observation of bamboo betung are 

based on Runkel ratio, Felting power, Muhlsteph ratio, Flexibility ratio and Coeff. Of rigidity 
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bamboo betung belongs to class II. The results of the observation of bamboo fiber are presented 

in Table 3 dan figure fiber of bamboo are presented in Fig. 4. 

    
a       b 

Fig. 4. Microscopy bamboo fiber length magnification: a)75x for Length; b) 500x for fiber 

wall thickness, fiber diameter, lumen diameter. 

The potential of bamboo betung as a raw material for pulp and paper is very large. One of the 

requirements for raw materials to be made into paper is that it contains cellulose in the form of fiber 

and hemicellulose [33,34]. Pulp can be make wood and non-wood [35]. Akinlabi et al. [36] reported 

the chemical content of bamboo cellulose (70%), hemicellulose (12%) and lignin (10%). Another 

study was reported on the chemical analysis of various types of bamboo and one of them was 

bamboo with a holocellulose content of 70% [37]. According to Li et al. [23] reported that five-

year-old Phyllostachys pubescens grown in Louisiana, United States, had a holocellulose content of 

about 69.94% and alpha-cellulose of about 46.08%. High levels of holocelose and alpha cellulose 

were also found in Gigantochloa scortechinii from Kedah, Malaysia, 81.4% holocellulose and 

55.2% alpha cellulose. Meanwhile, in the research Mokeramin et al. [22] the chemical content of 

bamboo hemicellulose is 12.49, lignin content is 10.15% and cellulose content is 7383% Where 

bamboo has a high fiber size and tensile strength after alkaline treatment.  

Alkaline or mercerization treatment is a treatment that is often applied to natural fibers to help 

break down or break fiber bonds. The pulping process on biomass is usually carried out by Kraft, 

sulfite, soda, and alkali methods with low concentrations. Strong alkalis such as NaOH are 

commonly used in the pulping process for Kraft and alkali methods. Strong alkali can promote the 

degradation of lignin and increase cellulose yield. Report on the results of the study  Chen et al. [19] 

about the effect of the application of sodium hydroxide (NaOH) on bamboo of various 

concentrations, namely concentrations of 6, 8, 10, 15 and 25% soaked in a 1:1 solution ratio resulting 

in tensile strength and the modulus of bamboo fibers decreases along with the increase in NaOH 

concentration due to greater damage to bamboo fine fibers, this indicates that this process is suitable 

for pulp processing. 

Kaur et al. [38] alkaline treatment of bamboo with alkali aged 2-3 years with concentrations 

of 5%, 10%, 15%, 20% and 25% Na2SO3 and 0.5% Lissapol D with a time of 45 minutes showed 
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that there was a decrease in the levels of lignin and non-cellulose materials so as to increase the 

cellulose content in the material. More research by Hong. [39] several alkaline treatments such as 

NaOH, HNO3+ KClO3, Sodium hopoclolite, NaClO, H2O2 + HAC on bamboo of 

Neeeosinocalamus affinis produced a tensile strength of 1.78GPa. 

4. Conclusions 

The conclusion of this study is that betung bamboo is included in the fiber quality class class 

II. With medium to lenght size fibers. The results of the study showed that the moisture content of 

betung bamboo showed that the base had a higher moisture content than the top. The density, 

thickness, length and diameter of the base of the bamboo are higher than the middle and top of the 

bamboo stem. 

Data availability statement 

Data will be made available on request. 

CRediT authorship contribution statement 

Sri Mutiar: Conceptualization (lead), Methodology (lead), Writing – Original Draft (lead), 

and Editing (equal). Malse Anggia: Data Curation (lead) and Editing (equal). Yogi Riyanda 

Putra: Formal Analysis (equal). Nurul Aini: Visualization- desain (equal). 

Declaration of Competing Interest 

 The authors declare that they have no known competing financial interests or personal 

relationships that could have appeared to influence the work reported in this paper. 

Acknowledgement 

The author's acknowledgment the Ministry of Research Lembaga Penelitian dan Pengabdian 

kepada Masyarakat (LPPM) Universitas Dharma Andalas.  

References 

 

[1] Puspadini M. Konsumsi Kertas Dunia Diramal Tembus Rp6.000 T, Ini Pemicunya. CNBC 

Indonesia 2023. https://www.cnbcindonesia.com/news/20231006105116-4-

478447/konsumsi-kertas-dunia-diramal-tembus-rp6000-t-ini-pemicunya [accessed March 5, 

2025]. 

[2] Nuriyatin N, Sofyan K. Kemungkinan Pemanfaatan Beberapa Jenis Bambu Tertentu, 

Berdasarkan Pola Penyusunan Berkas Pembuluh, sebagai Bahan Baku Pulp dan Kertas. 

JPHH 2011;29:287–300. https://doi.org/10.20886/jphh.2011.29.4.287-300. 

[3] Mutia T, Risdianto H, Sugesty S, Hardiani H, Kardiansyah T. Serat Dan Pulp Bambu Tali 

(Gigantochloa Apus) Untuk Papan Serat. Arena Tekstil 2016;31:54378. 

https://doi.org/10.31266/at.v31i2.1936. 

[4] Gintings, A. Ngaloken, Wijayanto, Nurheni. Proceedings of International Seminar Strategies 

and Challenges on Bamboo and Potential Non Timber Forest Products (NTFPs). Catalogue | 

National Library of Australia 2012. https://catalogue.nla.gov.au/catalog/6224950 [accessed 

March 5, 2025]. 

[5] Febrianto F, Sumardi I, Hidayat W, Maulana S. Papan Untai Bambu Berarah-Material 

Unggul untuk Komponen Bahan Bangunan Struktur 2017. 

https://www.cnbcindonesia.com/news/20231006105116-4-478447/konsumsi-kertas-dunia-diramal-tembus-rp6000-t-ini-pemicunya
https://www.cnbcindonesia.com/news/20231006105116-4-478447/konsumsi-kertas-dunia-diramal-tembus-rp6000-t-ini-pemicunya
https://doi.org/10.20886/jphh.2011.29.4.287-300
https://doi.org/10.31266/at.v31i2.1936
https://catalogue.nla.gov.au/catalog/6224950


Mutiar et al. Journal of Fibers and Polymer Composites Vol. 4 No. 1 (2025): 45-55 

 

 53 

http://repository.lppm.unila.ac.id/2083/1/Papan%20Untai%20Bambu%20Berarah-

Material%20Unggul%20untuk%20Komponen%20Bahan%20Bangunan%20Struktur.pdf 

[accessed March 5, 2025]. 

[6] Maulana S, Taher T, Rianjanu A, Febrina M, Agustina S, Murda RA, et al. Physical and 

Mechanical Properties of Bamboo Oriented Strand Board Prepared from Alkali-Immersed 

Strands. Science and Technology Indonesia 2023;8:1–8. 

https://doi.org/10.26554/sti.2023.8.1.1-8. 

[7] Nawawi DS, Carolina A, Saskia T, Darmawan D, Gusvina SL, Wistara NJ, et al. Karakteristik 

Kimia Biomassa untuk Energi. Jurnal Ilmu Teknologi Kayu Tropis 2018;16:44–51. 

https://www.neliti.com/id/publications/337668/variation-of-tensile-strength-and-cell-wall-

component-of-four-bamboos-species 

[8] Nugroho N, Bahtiar ET, Lestari DP, Nawawi DS. Variation of Tensile Strength and Cell Wall 

Component of Four Bamboos Species. Jurnal Ilmu Dan Teknologi Kayu Tropis 

2013;11:153–60. https://doi.org/10.51850/jitkt.v11i2.93. 

[9] Wahab R, Mustafa M, Salam M, Sudin M, Samsi H, Rasat M. Chemical Composition of Four 

Cultivated Tropical Bamboo in Genus Gigantochloa. Journal of Agricultural Science 

2013;5:66. https://doi.org/10.5539/jas.v5n8p66. 

[10] Caicedo YC, Arango JAM, Muriel AP. Anato-morphological and chemical characterization 

of bamboo (Guadua amplexifolia J. Presl) from San Jorge River Basin, Colombia. Cleaner 

Engineering and Technology 2025;24:100884. https://doi.org/10.1016/j.clet.2025.100884. 

[11] Sharma B, Gatóo A, Bock M, Ramage M. Engineered bamboo for structural applications. 

Construction and Building Materials 2015;81:66–73. 

https://doi.org/10.1016/j.conbuildmat.2015.01.077. 

[12] Mili M, Singhwane A, Hada V, Naik A, Nair P, Srivastava AK, et al. Advances in Bamboo 

Composites for Structural Applications: A Review. Bamboo - Recent Development and 

Application, IntechOpen; 2023. https://doi.org/10.5772/intechopen.110489. 

[13] Nkeuwa WN, Zhang J, Semple KE, Chen M, Xia Y, Dai C. Bamboo-based composites: A 

review on fundamentals and processes of bamboo bonding. Composites Part B: Engineering 

2022;235:109776. https://doi.org/10.1016/j.compositesb.2022.109776. 

[14] Davinsy R, Maulana S, Maulana MI, Satria ED, Nawawi DS, Sari RK, et al. Sifat Fisis dan 

Mekanis Oriented Strand Board Hibrida Bambu Pada Berbagai Shelling Ratio (Physical and 

Mechanical Properties of Hybrid Bamboo Oriented Strand Board at Various Shelling Ratios). 

JITKT 2021;17:152–9. https://doi.org/10.51850/jitkt.v17i2.473. 

[15] Iswanto AH, Madyaratri EW, Hutabarat NS, Zunaedi ER, Darwis A, Hidayat W, et al. 

Chemical, Physical, and Mechanical Properties of Belangke Bamboo (Gigantochloa 

pruriens) and Its Application as a Reinforcing Material in Particleboard Manufacturing. 

Polymers 2022;14:3111. https://doi.org/10.3390/polym14153111. 

[16] Sugesty S, Kardiansyah T, Hardiani H. Bamboo as Raw Materials for Dissolving Pulp with 

Environmental Friendly Technology for Rayon Fiber. Procedia Chemistry 2015;17:194–9. 

https://doi.org/10.1016/j.proche.2015.12.122. 

[17] Chaudhary U, Malik S, Rana V, Joshi G. Bamboo in the pulp, paper and allied industries. 

Advances in Bamboo Science 2024;7:100069. 

https://doi.org/10.1016/j.bamboo.2024.100069. 

[18] Siregar SH, Rahmadini S, Hasmalina N, Rizki RA, Eri K. Pulp synthesis using bamboo raw 

materials through unbleached and bleached processes. Acta Chimica Asiana 2023;6:247–53. 

https://aca.unram.ac.id/index.php/ACA/article/view/135 

[19] Chen H, Yu Y, Zhong T, Wu Y, Li Y, Wu Z, et al. Effect of alkali treatment on microstructure 

and mechanical properties of individual bamboo fibers. Cellulose 2017;24:333–47. 

https://doi.org/10.1007/s10570-016-1116-6. 

[20] Verma YK, Singh AK, Paswan MK, Gurmaita PK. Preparation and characterization of 

bamboo based nanocellulose by ball milling and used as a filler for preparation of 

nanocomposite. Polymer 2024;308:127396. https://doi.org/10.1016/j.polymer.2024.127396. 

http://repository.lppm.unila.ac.id/2083/1/Papan%20Untai%20Bambu%20Berarah-Material%20Unggul%20untuk%20Komponen%20Bahan%20Bangunan%20Struktur.pdf
http://repository.lppm.unila.ac.id/2083/1/Papan%20Untai%20Bambu%20Berarah-Material%20Unggul%20untuk%20Komponen%20Bahan%20Bangunan%20Struktur.pdf
https://doi.org/10.26554/sti.2023.8.1.1-8
https://www.neliti.com/id/publications/337668/variation-of-tensile-strength-and-cell-wall-component-of-four-bamboos-species
https://www.neliti.com/id/publications/337668/variation-of-tensile-strength-and-cell-wall-component-of-four-bamboos-species
https://doi.org/10.51850/jitkt.v11i2.93
https://doi.org/10.5539/jas.v5n8p66
https://doi.org/10.1016/j.clet.2025.100884
https://doi.org/10.1016/j.conbuildmat.2015.01.077
https://doi.org/10.5772/intechopen.110489
https://doi.org/10.1016/j.compositesb.2022.109776
https://doi.org/10.51850/jitkt.v17i2.473
https://doi.org/10.3390/polym14153111
https://doi.org/10.1016/j.proche.2015.12.122
https://doi.org/10.1016/j.bamboo.2024.100069
https://aca.unram.ac.id/index.php/ACA/article/view/135
https://doi.org/10.1007/s10570-016-1116-6
https://doi.org/10.1016/j.polymer.2024.127396


Mutiar et al. Journal of Fibers and Polymer Composites Vol. 4 No. 1 (2025): 45-55 

 

 54 

[21] Singh H, Kumar Verma A, Kumar Trivedi A, Gupta MK. Characterization of nanocellulose 

isolated from bamboo fibers. Materials Today: Proceedings 2024;106:1–6. 

https://doi.org/10.1016/j.matpr.2023.02.300. 

[22] Mokeramin M, Roslan MN, Rashid AHA, Nasir SH, Halip JA. Chemical Effect on the 

Mechanical Properties of Bamboo Fiber for Textile: A review. IJATCSE 2020;9:353–9. 

https://doi.org/10.30534/ijatcse/2020/5191.42020. 

[23] Li X. Physical, chemical, and mechanical properties of bamboo and its utilization potential 

for fiberboard manufacturing. Master of Science. Louisiana State University and Agricultural 

and Mechanical College, 2004. https://doi.org/10.31390/gradschool_theses.866. 

[24] AOAC (Association Of Official Analytical Chemists). Official Methods Of Analysis 

Chemist. AOAC, Inc. Washington; 1995. 

[25] Aprianis Y, Rahmayanti S. Dimensi Serat Dan Nilai Turunannya Dari Tujuh J Enis Kayu 

Asal Propinsi Jambi. Jurnal Penelitian Hasil Hutan 2009;27:11–20. 

https://doi.org/10.20886/jphh.2009.27.1.11-20. 

[26] Dey A, Chetia N. Experimental study of Bamboo Reinforced Concrete beams having various 

frictional properties. Materials Today: Proceedings 2018;5:436–44. 

https://doi.org/10.1016/j.matpr.2017.11.103. 

[27] Dam JEG van, Elbersen W, Montaño CMD. Bamboo Production for Industrial Utilization. 

Perennial Grasses for Bioenergy and Bioproducts: Production, Uses, Sustainability and 

Markets for Giant Reed, Miscanthus, Switchgrass, Reed Canary Grass and Bamboo, 

Academic Press; 2018, p. 175–216. https://doi.org/10.1016/B978-0-12-812900-5.00006-0. 

[28] Huang Y, Ji Y, Yu W. Development of bamboo scrimber: a literature review. Journal of 

Wood Science 2019;65:25. https://doi.org/10.1186/s10086-019-1806-4. 

[29] Bahtiar ET, Nugroho N, Surjokusumo S, Karlinasari L, Darwis A. Analisis Layer System 

Bambu Laminasi Berdasarkan Penyebaran Kerapatan Ikatan Pembuluhnya. Jurnal Ilmu 

Pertanian Indonesia 2013;18. https://journal.ipb.ac.id/index.php/JIPI/index 

[30] Wulandari FT. Karateristik dan Sifat Fisik Bambu Petung (Dendrocalamus asper. Backer) di 

Kawasan Hutan Kemasyarakatan (HKM) Desa Aik Bual, Provinsi Nusa Tenggara Barat. 

Buletin Loupe 2019;15:6. https://doi.org/10.51967/buletinloupe.v15i01.27. 

[31] Eskak E, Paramadharma H, Salma IR. Teknologi Ukir Krawangan Pada Bambu Betung 

(Dendrocalamus Asper). Dinamika Kerajinan dan Batik 2012;31. 

https://doi.org/10.22322/dkb.v31i0.1081 

[32] Silitonga T, Siagian R, Nurrachman A. Cara pengukuran serat kayu di Lembaga Penelitian 

Hasil Hutan (LPHH). Publikasi Khusus No.12. Agustus, 1972. LPHH. Bogor. LPHH, Bogor; 

1972. 

[33] Hernawati T, Aisyah SA. Sifat Fisik dan Sifat Kimia Kertas Berbahan Baku Pelepah Kelapa 

Sawit (Elaeis guineensis Jacq.). JTEP 2023;11:165–74. 

https://doi.org/10.19028/jtep.011.2.165-174. 

[34] Ks BA, Jumiati E. Analisis Sifat Fisis Pembuatan Kertas Dari Serat Daun Nanas Dan Kulit 

Durian. J Kumparan Fis 2023;6:125–32. https://doi.org/10.33369/jkf.6.2.125-132. 

[35] Sugesty S, Kardiansyah. Bamboo as Raw Materials for Dissolving Pulp with Environmental 

Friendly Technology for Rayon Fiber. Procedia Chemistry 2015;17:194–9. 

https://doi.org/10.1016/j.proche.2015.12.122. 

[36] Akinlabi ET, Anane-Fenin K, Akwada DR. Bamboo. Cham: Springer International 

Publishing; 2017. https://doi.org/10.1007/978-3-319-56808-9. 

[37] Maulana MI, Marwanto M, Nawawi DS, Nikmatin S, Febrianto F, Kim NH. Chemical 

components content of seven Indonesian bamboo species. IOP Conf Ser: Mater Sci Eng 

2020;935:012028. https://doi.org/10.1088/1757-899X/935/1/012028. 

[38] Kaur V, Chattopadhyay D, Kaur S. Study on Extraction of Bamboo Fibres from Raw Bamboo 

Fibres Bundles Using Different Retting Techniques, 2013. 

[39] Hong C, Ge W, Hai-Tao C. Properties Of Single Bamboo Fibers Isolated By Different 

Chemical Methods. Wood and Fiber Science 2011;43:111–20. 

https://doi.org/10.1016/j.matpr.2023.02.300
https://doi.org/10.30534/ijatcse/2020/5191.42020
https://doi.org/10.31390/gradschool_theses.866
https://doi.org/10.20886/jphh.2009.27.1.11-20
https://doi.org/10.1016/j.matpr.2017.11.103
https://doi.org/10.1016/B978-0-12-812900-5.00006-0
https://doi.org/10.1186/s10086-019-1806-4
https://journal.ipb.ac.id/index.php/JIPI/index
https://doi.org/10.51967/buletinloupe.v15i01.27
https://doi.org/10.22322/dkb.v31i0.1081
https://doi.org/10.19028/jtep.011.2.165-174
https://doi.org/10.33369/jkf.6.2.125-132
https://doi.org/10.1016/j.proche.2015.12.122
https://doi.org/10.1007/978-3-319-56808-9
https://doi.org/10.1088/1757-899X/935/1/012028


Mutiar et al. Journal of Fibers and Polymer Composites Vol. 4 No. 1 (2025): 45-55 

 

 55 

https://www.researchgate.net/publication/287552093_Properties_of_single_bamboo_fibers

_isolated_by_different_chemical_methods 

 

 

 

 

https://www.researchgate.net/publication/287552093_Properties_of_single_bamboo_fibers_isolated_by_different_chemical_methods
https://www.researchgate.net/publication/287552093_Properties_of_single_bamboo_fibers_isolated_by_different_chemical_methods

