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Abstract: Blending is a technique to overcome the poor characteristics of one fiber. It is the technique of
combining fibers that emphasizes the good qualities and minimizes poor qualities of the fibers. It also makes the
fabric manufacturing process economical (Bhardwaj et al., 2012). The purpose of this study was to develop and
utilize blended Purple Nutsedge (cyperus rotundus) and Lady's Finger (abelmoschus esculentus) Fibers as an
Alternative for Textile Material. Developmental method of research was employed in the weaving of the fibers
into textile while the experimental method was applied for the characterization. A sensory evaluation sheet was
used to determine the acceptability and utilization of the textile into Filipifiana blouse. The plant materials used
in this study are mainly stalk of purple nutsedge (cyperus rotundus) and the stem of lady's finger (abelmoschus
esculentus). The statistical tool used was the mean which was used to determine the acceptability of Textile from
Blended Purple Nutsedge (cyperus rotundus) and Lady’s Finger (abelmoschus esculentus,) Fibers as an
Alternative for Textile Material. There were twenty-five experts who evaluated the product composed of dress
shop owner, and fashion designers. The product had undergone a series of testing as to its qualities. It was tested
that blended purple nutsedge (cyperus rotundus) and lady’s finger (abelmoschus esculentus) fibers have low
elongation compared to jute-cotton blend but higher tensile strength. As to the result of its burning test, the
textile from blended purple nutsedge (cyperus rotundus) and lady’s finger (Abelmoschus esculentus) fiber was
like a silk and wool fabric wherein it burns but does not melt. It shrinks from the flame. The odor was like of
charred meat. The residue was black, hollow irregular bead that can easily resemble a gritty black powder. It
was self-extinguishing and it burned itself out. That textile from blended purple nutsedge (cyperus rotundus) and
lady’s finger (abelmoschus esculentus) fibers was likely similar to a cotton textile in terms of shrinkage. A fabric
blend of 65% Polyester and 35% Cotton absorbed the 12.5% amount of water and it was similar to the textile of
blended purple nutsedge (cyperus rotundus) and lady’s finger (abelmoschus esculentus) fibers with 11 percent of
water absorbency. Textile from blended purple nutsedge (cyperus rotundus) and lady’s finger (abelmoschus
esculentus) fibers soaked with 2 grams of detergent powder and the reaction of the three trials were the same
wherein it became slightly dark and intact. The textile from blended purple nutsedge (cyperus rotundus) and
lady’s finger (abelmoschus esculentus) fibers was "Very Acceptable™ in terms of feeling, presence of plugs,
irregularity of the ribs, color shade, and color variation. A Filipifiana blouse from blended purple nutsedge
(cyperus rotundus) and lady’s finger (Abelmoschus esculentus) textile resulted to a “Strongly Agree” in terms of
design, style, usability, authenticity, and fashionability.
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INTRODUCTION

Clothing is one of the basic human needs. Given a brief history of people and textiles, it is
hard to imagine that the industry or art of making textiles has evolved into one that adversely
affects the environment. With industrialization, the fabric industry transformed from one
grounded in nature to one that relies heavily on synthetic materials and chemicals. The
discoveries of various synthetic fibers created a wider market for textile products and
gradually led to the invention of new and improved sources of natural fiber. To this effect, the
researcher would like to develop a blended plant-based textile that would create a unique and
environmentally friendly product that will be an alternative to man-made textiles. Blending is
a technique to overcome the poor characteristics of one fiber. It is the technique of combining
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fibers that emphasizes the good qualities and minimizes poor qualities of the fibers. It also
makes the fabric manufacturing process economical (Bhardwaj et al., 2012).

The researcher believes that blending of purple nutsedge (Cyperus rotundus) and lady's
finger (Abelmoschus esculentus) fibers have not yet done in the textile industry. Lady's finger
(Abelmoschus esculentus) is one of the agricultural plants that is easy to cultivate and is
abundant in the locality. As well as the purple nutsedge (Cyperus rotundus) wherein based on
its characterization gives a high commendable for making textile that can be utilized into a
Filipifiana blouse. This research would be developmental and experimental by both natural
fibers which can be made possible to develop an authentic textile that can replace or be an
alternative to a commercial one.

Statement of the problem

This study aims to develop and utilize blended Purple Nutsedge (Cyperus rotundus) and
Lady's Finger (Abelmoschus esculentus) fibers as an alternative for textile material.
Specifically, it aims to:

1) Determine the physical properties of blended purple nutsedge (Cyperus rotundus)
and lady's finger (Abelmoschus esculentus) fibers as an alternative for textile material in
terms of breaking elongation and tensile strength.

2) Evaluate the textile of blended purple nutsedge (Cyperus rotundus) and lady's
finger (Abelmoschus esculentus) fibers as an alternative for textile material in terms of rate of
burning, shrinkage, water absorption and washability.

3) Determine the level of acceptability of textile from blended purple nutsedge
(Cyperus rotundus) and lady's finger (Abelmoschus esculentus) fibers as an alternative for
textile material in terms of feeling, presence of plugs, irregularity of the ribs, color shade, and
color variation.

4) Determine the utilization of textile blended fibers from purple nutsedge (Cyperus
rotundus) and lady’s finger (Abelmoschus esculentus) as an alternative for the textile material
in terms of design, style, usability, authenticity, and fashionability.

METHODOLOGY

Research design

This study used the developmental method of research. This method has been defined as the
“systematic study of designing, developing and evaluating instructional programs, processes
and products that must meet the criteria of internal consistency and effectiveness” (Seels &
Richey, 1994). The blending of purple nutsedge (Cyperus rotundus) and lady's finger
(Abelmoschus esculentus) fibers through loom weaving is a combination of two plant-based
fibers that will vie the existing product in the market. On the other hand, “an experimental
design is set up to determine the most significant factors that affect a selected quality
characteristic of a textile product” (Moreb, 2007). In which it looked into the possibility of
purple nutsedge (Cyperus rotundus) and lady's finger (Abelmoschus esculentus) can be made
into a Filipifiana blouse.

Locale of the study and respondents

All observations in the development through experimentation had been done in three trials/samples
while the finished product was evaluated by twenty-five (25) evaluators including dress shop owners,
fashion designers and dressmakers in the locality based on sensory evaluation. The
respondents/evaluators were chosen based on their expertise and knowledge of the
information desired about the product such as: understand fashion trends, able to critically
think, able to visualize, have fabric knowledge, have good sense of color, expert of drawing,
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have creative mind, knowledgeable of sewing materials, able to perfectly measure and have
good presentation skill (Shaikat, 2017).

Research instruments

An evaluation sheet served as the research instrument of the study. Mean was used to
determine the acceptability and utilization of textile from blended purple nutsedge (Cyperus
rotundus) and lady's finger (Abelmoschus esculentus) fibers.

Data analyses procedure

The statistical tool used was the mean which was used to determine the acceptability of
Textile from Blended Purple Nutsedge (Cyperus rotundus) and Lady’s Finger (Abelmoschus
esculentus,) Fibers as an Alternative for Textile Material. There were twenty-five experts who
evaluated the product composed of dress shop owner, and fashion designers.

FINDINGS AND DISCUSSION

Breaking elongation of blended purple nutsedge (cyperus rotundus) and lady’s finger
(abelmoschus esculentus) fibers

The data present the elongation break on the first trial of blended purple nutsedge (cyperus
rotundus) and lady’s finger (abelmoschus esculentus). More so, it was discovered that the
fibers were 6.04 percent, and a fracture length of 215 millimeters was measured. The second
trial was 7.26 percent with a fracture length of 218.4 millimeters. The third trial yielded 8.55
millimeters with a fracture length of 221 millimeters and with the same diameter of 203.6 for
each trial and with the computed mean of 7.28 millimeters. The results further showed that
the blended purple nutsedge (cyperus rotundus) and lady’s finger (abelmoschus esculentus)
fibers are least elastic than purely fibers tested which is reflected on page 58 (Rating Scale for
Breaking Elongation of Blended Purple Nutsedge (cyperus rotundus) and Lady’s Finger
(abelmoschus esculentus) Fibers).

Based on the study of Ullah et.al., jute-cotton blended yarns have a higher elongation
break of 9.492 percent when it matches the blended purple nutsedge (cyperus rotundus) and
lady’s finger (Abelmoschus esculentus) fibers with a 7.28 percent it’s because jute-cotton
blended yarn was undergone treatment compared to a non-treated blended purple nutsedge
and lady’s finger fibers. Therefore, blended fibers which undergone treatment has higher
elasticity percentage compared to non-treated blended fibers.

Tensile strength of blended purple nutsedge (cyperus rotundus) and lady’s finger
(abelmoschus esculentus) fibers

Based on the result of the test conducted, the average computed mean tensile strength of
blended purple nutsedge (Cyperus rotundus) and lady’s finger (Abelmoschus esculentus)
fibers was 30.82 Newton per square millimeter which showed high tensile strength when
compared to jute-cotton blended yarns with 4.498 Newton per square millimeter (Ullah et.al.,
2016). For the analysis, blended purple nutsedge and lady’s finger fibers have the potential
qualities for textile when it comes to durability. In this purview, it is interesting to find out
that the product / output of this study has a tensile strength that would enable it to withstand
certain pressure, hence, the durability of the fiber is proven and tested. Thus, the possibility
of replicating this product into a commercial endeavor is feasible.
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Burning rate of textile from blended purple nutsedge (cyperus rotundus) and lady'’s finger
(abelmoschus esculentus)

The data presents the result of the burning rate of textile from a blended purple nutsedge
(cyperus rotundus) and lady’s finger (abelmoschus esculentus) fibers. The data showed that in
the first trial measured 1.09in? the textile from a blended fibers of purple nutsedge (cyperus
rotundus) and lady’s finger (abelmoschus esculentus) was burned 5.10 seconds producing
blackish color of dust and with a burning rate of 0.21in%seconds. The second trial measured
1.09in?, and the textile from a blended purple nutsedge (cyperus rotundus) and lady’s finger
(Abelmoschus esculentus) fibers burned for 4.77 seconds with the blackish color of dust and
with a burning rate of 0.23in%/seconds. The third trial which measured 1.09in?, yielded the
textile from plant-based fibers of purple nutsedge (cyperus rotundus) and lady’s finger
(abelmoschus esculentus) after burning for 4.72 seconds with the blackish color of dust and
with a burning rate of 0.23in%/seconds. For the burning rate mean was 0.22in%/sec. As to the
result of its burning test, the textile from blended purple nutsedge (cyperus rotundus) and
lady’s finger (abelmoschus esculentus) fibers was comparable to silk and wool fabric wherein
it burns but does not melt. It shrinks from the flame. It has the odor of charred meat. The
residue was black, hollow irregular bead that resemble a gritty black powder. It is self-
extinguishing, i.e., it burns itself out (fabriclink.com). Therefore, it was highly combustible
because of the rapid burn.

Shrinkage of textile from blended purple nutsedge (cyperus rotundus) and ladys finger
(abelmoschus esculentus)

The results showed the shrinkage of textile from blended purple nutsedge (cyperus rotundus)
and lady’s finger (abelmoschus esculentus). It could be gleaned that on the first trial, its
initial width was 2.54 centimeters and after sixty (60) minutes soaked in forty (40) milliliter
of tap water it measured 2.57 centimeters and it expanded 0.03 millimeter, the percentage of
shrinkage was 1.18 percent. On the second trial, the initial width was 2.54 centimeters and
after sixty (60) minutes soaked in forty (40) milliliters of tap water it became 2.56
centimeters and the expanded width was 0.02 millimeter, the percentage shrinkage was 0.79
percent. On the third trial, its initial width was 2.54 centimeters and after sixty (60) minutes
soaked in a forty (40) milliliter the dimension of the textile became 2.58 centimeters and the
expanded width was 0.04 mm with a percentage of shrinkage of 1.57. It was observed that in
every trial there was a difference in the dimension of the textile and was increased its
measurement. Therefore, blended purple nutsedge (cyperus rotundus) and lady’s finger
(abelmoschus esculentus) textile was least compressed as shown on table of page 60 (Rating
Scale for Shrinkage of Blended Purple Nutsedge (cyperus rotundus) and Lady’s Finger
(abelmoschus esculentus) Textile).

Relaxation shrinkage leads to progressive changes in the width and axial dimensions
of the textile, which usually results in reductions in both dimensions. However, this is not
always the case, and fabric that has been excessively stretched in length during finishing and
has not been effectively stabilized by heat-setting or consolidation may increase in width
during the wash and wear. This problem is frequently encountered with cotton T-shirts
(Cooke, 2011). Therefore, textile from blended purple nutsedge (cyperus rotundus) and lady’s
finger (Abelmoschus esculentus) fibers was like cotton textile in terms of shrinkage.
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Water absorption of textile from blended purple nutsedge (cyperus rotundus) and lady s finger
(abelmoschus esculentus)

The result showed that on the first trial, the initial mass was 0.07 grams, and the final mass
was 0.16 grams, and it has 0.09 grams of water absorbed on the textile. In the second trial, the
initial mass was 0.07 grams, and the final mass was 0.17 grams and for its water absorbed
was 1.0 grams. In the third trial, the textile weighed for its initial mass of 0.07 grams and the
final weight was 0.18 grams and 0.11 for its water absorbed. When it sums up its water
absorbency was 11 percent. Therefore, a textile from blended purple nutsedge (cyperus
rotundus) and lady’s finger (abelmoschus esculentus) was least absorbent as shown on table
of page 61 (rating scale for water absorption of blended purple nutsedge (cyperus rotundus)
and lady’s finger (abelmoschus esculentus) Fibers).

This test was conducted because moisture in clothing has been found to be the most
significant factor contributing to discomfort. The presence of sweat will increase friction
between fabric and skin trigger a clingy sensation and eventually increase the level of fatigue
felt by the wearer. This problem is even more severe for the clothing worn under extreme
environmental conditions or at a high activity level.

A fabric blend of 65% Polyester and 35% Cotton absorbed the 12.5% amount of water
and it was closely similar to the textile of blended purple nutsedge (cyperus rotundus)
and lady’s finger (abelmoschus esculentus) fibers with 11 percent of water absorbency.
However, it was the most efficient fabric in terms of expelling water. This makes it an ideal
cloth for anti-water activities as it doesn’t absorb a lot of water and gets rid of the absorbed
very quickly (Buch, 2012).  Absorbency or moisture regain is the ability of a textile to take
in moisture (Elsasser, 2010). This is relative to the comfort of textiles next to the skin.
Hydrophilic fibers readily absorb moisture without making the wearer feel uncomfortable,
whereas hydrophobic is when fibers do not absorb moisture.

Washability of textile from a blended purple nutsedge (cyperus rotundus) and lady's finger
(abelmoschus esculentus)

The data showed the observation of the washability test applied to textile from a blended
purple nutsedge (cyperus rotundus) and lady’s finger (abelmoschus esculentus) fibers using 2
grams of detergent powder. The result showed that there was a ten-minute duration of
soaking on the three trials and had the same reaction to detergent wherein the textile became
slightly dark and intact.

Washability is seen as one of the main obstacles that stand in the way of wider market
success of e-textile products. So far, there are no standardized methods for wash testing of e-
textiles and no protocols to comparably assess the washability of tested products. Thus,
different e-textiles that are deemed equally washable by their developers might present with
very different ranges of reliability after repeated washing (Rotzler, et.al, 2021).

Likewise, most fabrics, such as cotton and polyester, degrade with each cycle. Elasticity
changes, dye fades, and overall resilience is diminished. E-textiles consist of electronics and
conductive components in addition to fibers. So, they will degrade just like any textile. There
is also a different impact on the functionality. Conductivity and electrical resistance can both
be determined with a multimeter. For many garments, we would expect them to last for
anywhere from 50 to 100 washes. This standard is often too high for e-textile solutions,
which can last closer to 10 to 50 wash cycles, depending on the technology.
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Acceptability of textile from a blended purple nutsedge and lady's finger fibers in terms of
feeling, presence of plugs, irregularity of the ribs, color shade and color variation

The data showed the acceptability of textile from a blended purple nutsedge (cyperus
rotundus) and lady’s finger (abelmoschus esculentus) fibers in terms of feeling, presence of
plugs, irregularity of the ribs, color shade, and color variation. There were twenty-five (25)
experts who evaluated the product.

Generally, the textile from blended Purple Nutsedge (cyperus rotundus) and Lady’s
Finger (Abelmoschus esculentus) fibers was "Very Acceptable”, having obtained an overall
mean score of 4.72 percent. Specifically, textile from purple nutsedge (cyperus rotundus) and
lady’s finger (Abelmoschus esculentus) fibers formed a "\Very Acceptable” rating in all criteria
which it was evaluated, namely feeling (4.76%), presence of plugs (4.88%), irregularity of
the ribs (4.60%), color shades (4.80%), and color variation (4.72%) which is “Very
Acceptable” in all criteria given in the evaluation of the product.

The result implies, however, that the researcher must further develop the irregularity of
the ribs and the presence of plugs since these are the factors that obtained the lowest mean
score. Furthermore, the researcher should use Fiber Decorticator Machine to have equal
thickness and length of fibers.

Utilization of textile from a blended fibers of purple nutsedge and lady’s finger into
filipifiana blouse in terms of design, style, usability, authenticity and fashionability

The data presents the utilization of Filipifiana blouse from a blended purple nutsedge (cyperus
rotundus) and lady’s finger (abelmoschus esculentus) fibers in terms of design, style, usability,
authenticity, and fashionability.

As shown in the table, authenticity scored the highest mean of 4.84 because according
to the evaluators that even though the textile was utilized into Filipifiana blouse the original
form was still present like the color of the fibers. Followed by usability with a mean of 4.48
with most of the evaluators gave the second highest rate for it was then agreeable to be worn
for specific occasion like national costume parade and political gatherings. Followed by style
and fashionability with a mean of 4.44, because according to the evaluators there were many
styles that would apply in sewing Filipifiana blouse and it cannot be worn for ordinary
occasion for its characteristics and unique materials.

CONCLUSIONS AND RECOMMENDATION

In the light of the findings established, the researcher found that the Textile from blended
purple nutsedge (Cyperus rotundus) and lady’s finger (Abelmoschus esculentus) fibers was
like a jute-cotton blend as to its breaking elongation, therefore, it was least elastic. As to its
tensile strength, blended purple nutsedge and lady’s finger fibers has the potential qualities
for textile when it comes to durability, therefore it was durable, highly combustible as to its
burning rate, least compressed as to its shrinkage, least absorbent as to its water absorbency,
and had discoloration when applied to a detergent.

Textile from blended purple nutsedge (Cyperus rotundus) and lady’s finger was "Very
Acceptable™, considering its feeling, presence of plugs, irregularity of the ribs, color shades,
and color variation. As to the evaluators’ comments, feedback, and suggestions, the product
was unique and amazing. Furthermore, the local government must support locally made
products.

Based on the findings and conclusions of the study, several recommendations were
drawn. Firstly, textile from blended purple nutsedge (cyperus rotundus) and lady’s finger
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(abelmoschus esculentus) fibers should be dry cleaned only, as this method best preserves its
quality. This textile is particularly suitable for hyperactive individuals due to its durability.
However, it is important to avoid any contact with fire, even small flames. Additionally, there
is no need for pre-treatment, such as soaking, before utilizing this textile for quality garments,
as it does not shrink.

The textile is best used in fashion accessories like bags, wallets, wall decorations, blind
curtains, and national costumes, as recommended by most evaluators. Further experiments
are encouraged to continually improve the textile and explore its potential applications.
Continued development should focus on identifying other products that can be made from
this textile. Finally, it is suggested that the textile from blended purple nutsedge and lady’s
finger fibers be protected by the Intellectual Property Office (IPO) to secure its unique
properties and potential uses.

REFERENCES

Abu Bakar, N., Sultan, M.T.H., Ariffin, A.H. (2019). Investigation of the mechanical properties of Napier-grass-
reinforced composites for the aerospace industry: a review. in Durability and Life Prediction in Biocomposites,
Fibre-Reinforced Composites and Hybrid Composites. Woodhead Publishing.

Alam, M. S., G. M. A. Khan, S. M. A, Razzaque, M. Khanam, S. K. Roy, and M. A. Haque. (2010). Dyeing
properties of Abelmoschus esculentus fiber with reactive dyes. Journal of Applied Science and Technology 7
(2):33-38.

ASTM International Committee (2001). Standard Test Methods for Breaking Tenacity of Manufactured Textile
Fibers in Loop or Knot Configurations This standard is issued under the fixed designation D 3217; the number
immediately following the designation indicates the year of original adoption or, in the case of revision, the year
of last revision. A number in parentheses indicates the year of last reapproval. A superscript epsilon (e) indicates
an editorial change since the last revision or reapproval.

Azad, Md. A.K. and Jafrin, S. (2009). “Study on the Effect of Size Material on Jute-Cotton Union Fabric”.
Daffodil International University Journal of Science and Technology. Volume 4, Issue 1. pp. 42-44,

Bhardwaj, S. and Juneja, S. (2012). “Performance of Jute Viscose/Polyester and Cotton Blended Yarns for
Apparel Use”. Stud Home Com. Sci. 6 (1): 33-38

Blaga, M. (2011). Soft computing applications in knitting technology. Soft Computing in Textile Engineering.
Blair, K.B. (2007). Materials in Sports Equipment, Volume 2

Bunsell A.R. and A. Marcellan (2018). Testing and characterization of fibers. Handbook of  Properties  of
Textile and Technical Fibres (Second Edition)

Bunsell, A. and P. Schwartz (2018). Comprehensive Composite Materials |1
Cabigon, E. (2017). Characterization of Baki-Baki (Cyperus rotundus) Textile.
Chand, N. and M. Fahim (2021). Tribology of Natural Fiber Polymer Composites (Second Edition)

Cohen, F.S., Z. Fan and S. Attali (1991). "Automated inspection of textile fabrics using textural models," in
IEEE Transactions on Pattern Analysis and Machine Intelligence, vol. 13, no. 8, pp. 803-808, doi:
10.1109/34.85670.

Cooke R. and E. Pate (2009). The effects of ADP and phosphate on the contraction of muscle fibers

Duman, M. N., E. D. Kocak, N. Merdan, and I. Mistik (2017). Nonwoven production from agricultural okra
wastes and investigation of their thermal conductivities. IOP Conference Series: Materials Science and
Engineering 254 (19):192007. doi:10.1088/1757-899X/254/19/192007.

Dungani, R., M. Karina, A. Sulaeman, D. Hermawan, and A. Hadiyane (2016). Agricultural waste fibers towards
sustainability and advanced utilization: A review. Asian Journal of Plant Science 15 (1-2):42-55.
d0i:10.3923/ajps.2016.42.55.

76



Development and utilization of blended purple nutsedge (cyperus rotundus) and lady’s finger
(abelmoschus esculentus) fibers as an alternative for textile material

Elmogahzy, Y. and R. Farag (2018). Handbook of Properties of Textile and Technical Fibres (Second Edition)
Exfo, (N.D.). Fiber Characterization.

Fathima, M., and A. Balasubramanian (2006). Effect of plant growth regulators on the quality of bast fibres in
Abelmoschus esculentus (Linn.) Moench. Acta Botanica Croatica 65 (1):101-12.

Fortunati, E., D. Puglia, M. Monti, C. Santulli, M. Maniruzzaman, and J. M. Kenny (2012). Cellulose
nanocrystals extracted from okra fibers in PVA nanocomposites. Journal of Applied Polymer Science 128
(5):3220-30. doi:10.1002/app.38524.

Gogoi, N., M. Gogoi, and S. Choudhury (2017). Utilization of agro waste-okra and its potentiality. Asian
Journal of Home Science 12 (1):250-56. doi:10.15740/HAS/AJHS

Gupta, P.K., S. Patra and K.K. Samanta (2019). Potential of Okra for Application in Textiles: A Review, Journal
of Natural Fibers, DOI: 10.1080/ 15440478. 2019.1697997

Han, J. and J.S. Rowell (2021). Chemical Composition and content determine the type and percentage of fibres.
Amorphous Region - an overview. . www.sciencedirect.com Retrieved 2021-03-07)

Holm, L. G., D. L. Plucknett, J. V. Pancho, & J. P. Herberger 1977. The world's worst weeds, distribution and
biology. East-West Center, University Press of Hawaii, Honolulu. 609 pp.

Safwan, A.A. (2018). Moisture Regain and Moisture Content. Textile Engineering Students Laboratory report
retrieved from https://diutestudents.blogspot.com/ 2018/04 /moisture-regain- moisturRetrie-regain-is.html on
January 18, 2021

Khan, G. M., M. Saheruzzaman, S. M. Razzaque, M. S. Islam, M. S. Alam, and M. M. Islam (2009). Grafting of
acrylonitrile monomer onto bleached okra bast fibre and its textile properties. Eds., Mohammad Jawaid, Mohd
Sapuan Salit, Othman Y. Alothman, Indian Journal of Fiber and Textile Research 34:321-27

Khandual, A., Sahu, S. (2016). Sabai Grass: Scope of becoming a potential Textile Fibre. Sustainable fibres for
fashion industry, Chapter: 2. Springer.

Kocak E.D., Merdan N., Mistik I., Sahinbaskan B.Y. (2018). Fiber Extraction from Okra Plant Agricultural
Wastes, Their Characterizations and Surface Modifications by Environmental Methods. In: Muthu S. (eds)
Sustainable Innovations in Textile Fibres. Textile Science and Clothing Technology. Springer, Singapore.
https://doi.org/10.1007/978-981-10-8578-9_3

Konak, S., A. A. Kartal, and E. Kayahan (2016). Characterization, modification and use of biomass: Okra fibers.
Bioinspired, Biomimetic and Nanobiomaterials 5 (3):85-95. doi:10.1680/jbibn.15.00014.

Koushik, C., C. Nazim and R. Mashiur, (2017). Bioengineering Fiber extraction efficiency, quality and
characterization of cattail fibres for textile applications, The Canadian Society for engineering in agriculture,
Agroalimentaire, Department of Biosystems Engineering, University of Manitoba, Paper No. CSBE17-025

Koztowski, R. M., ed. (2012). Handbook of natural fibres: Types, properties and factors affecting breeding and
cultivation. Elsevier, UK: Woodhead Publishing Limited.

Langer, R. H. M., Hill, G. D. (2011). Agricultural Plants, Cambridge University Press, Cambridge, New York,
1991.

Ledo, A.L., B.M. Cherian, S. Narine, S.F. Souza, M, Sain, and S. Thomas, (2015). The use of pineapple leaf
fibers (PALFs) as reinforcements in composites.

Malcomete O. et. al. (2003). Cap. 1.2. Proprietatile generale ale fibrelor textile, din Manualul inginerului
textilist, Vol. 1, The Book of the Textile Engineer, AGIR Ed, Bucharest, 2003, p. 54-55

Mamun, A.A., H.P. Heim, O. Faruk, A.K. Bledzki (2015). The use of banana and abaca fibres as
reinforcements in composites,Biofiber Reinforcements in Composite Materials, Woodhead Publishing,
Pages 236-272,1SBN 9781782421221,

Mathieson, A.R., and C. S. Whewell (2003). Acid-base properties of fibers. Part Il. A polyelectrolyte theory of
the combination of fibers with acids and bases. First published: September/October 1964
https://doi.org/10.1002/app.1964.070080508.

77



Emily B. Cabigon

Moosavi, S. A., M. Aghaalikhani, B. Ghobadian, and E. Fayyazi (2018). Okra: A potential future bioenergy crop
in Iran. Renewable and Sustainable Energy Reviews 93:517-24. doi: 10.1016/j.rser.2018.04.057.

Moreb, A (20017). Textile Quality Control Using Design of Experiments. Department of Industrial Engineering,
King Abdul-Aziz University, Saudi Arabia. Proceedings of the 8th WSEAS Int. Conference on Mathematics and
Computers in Business and Economics, Vancouver, Canada, June 19-21, 2007

Mufioz, E. and J. A. Garcia-Manrique (2015). Water Absorption Behaviour and Its Effect on the Mechanical
Properties of Flax Fibre Reinforced Bioepoxy Composites Departamento de Ingenier’ia Mecanica y Materiales,
Universitat Polit * ecnica de Valencia, Camino Ver ~ a s/n, 46022 Valencia, Spain Correspondence should be
addressed to E. Munoz; emudom@mcm.upv.es; Academic Editor: Saiful Islam Copyright © 2015

Mustata A., and F. Mustata (2013). Moisture Absorption and Desorption in Flax and Hemp Fibres and Yarns.
Fibres & Textiles in Eastern Europe; 21, 3(99): 26-30.

Nahian, M.D. and M. Shaikat (2017). ORDNUR Textile and Finance Fashion Designing.
Navin C. and M. Fahim (2018). Tribology of Natural Fiber Polymer Composites (Second Edition).

Nwamara, C. (2016). Product Development in the Textile/Apparel Industry: A Beginners’ Understanding. April
10, 2016.

Nordgvist, J. (2013). Market Business News.

Novakovi¢, M.et. al., (2020). Development of Comfortable and Eco-friendly Cellulose Based Textiles with
Improved Sustainability. Volume 267, 10 September 2020, 122154

Orsini, Y. (2018). UX design: how to conduct usability testing

Oxtboy, G., D.W. Campion, and H.P., Alan (2008). "Acid-Base Equilibria." Principles of Modern Chemistry.
Belmont: Thomson Higher Education.

Pan N.C, A. Day, Mahalanabis Kumar K. (1999). Chemical Composition of Jute and its Estimation, Man-made
Textiles in India 9, 467-473.

Pandit, P, R. Pandey, K. Singha, S. Shrivastava, V. Gupta and S. Jose (2020). Pineapple Leaf Fibre: Cultivation
and Production, pp. 1-20

Pavan K. Gupta, Shamayita Patra & Kartick K. Samanta (2019): Potential of Okra for Application in Textiles: A
Review, Journal of Natural Fibers, DOI: 10.1080/15440478.2019.1697997

Potluri, R., K. J. Paul, and P. Prasanth (2017). Mechanical properties characterization of okra fiber based green
composites & hybrid laminates. Materials Today: Proceedings 4 (2):2893-902.

Rosato, D. (2021). Elongation at Break. Copyright 2021

Rotzler, S., C. Kallmayer, C. Dils, M. von Krshiwoblozki, U. Bauer and M. Schneider-Ramelow (2020).
Improving the washability of smart textiles: influence of different washing conditions on textile integrated
conductor tracks. Pages 1766-1777

Roy, S. and L.B. Lutfar (2012). Handbook of Natural Fibres (Second Edition)

Santulli, C., F. Sarasini, E. Fortunati, D. Puglia, and J. M. Kenny (2014). Okra fibres as potential reinforcement
in biocomposites. In Eds., 175-90. Cham: Springer.

Sarasini, F., and V. Fiore (2018). A systematic literature review on less common natural fibres and their
biocomposites. Journal of Cleaner Production. doi:10.1016/j. jclepro2018.05.197.

Sengupta, S. and Debnat, S. (2012). “Studies on Jute Based Ternary Blended Yarns”. Indian Journal of Fiber and
Textile Research, Volume 37, pp. 217-223.

Shilpa, P. Charankar, V., Gupta, M. Bhanuben, M.N. (2007). Growing Importance of Cotton Blends in Apparel
Market. Journal of the Textile Association, pp. 201-210.

Shaikat, N.M. (2017). ORDNUR Textile and Finance Fashion Designing.

78



Development and utilization of blended purple nutsedge (cyperus rotundus) and lady’s finger
(abelmoschus esculentus) fibers as an alternative for textile material

Singha, A.S. and V. Kumar (2008). Mechanical properties of natural fibre reinforced polymer composites
THAKUR Material Science Laboratory, National Institute of Technology. Bull. Mater. Sci., Vol. 31, No. 5, pp.
791-799. "Relaxation Shrinkage - an overview | ScienceDirect Topics". www.sciencedirect.com. Retrieved
2020-09-09

Smole, M. S., Hribernik, S., Stana Kleinschek, K. and Kreze, T. (2013). Plant Fibres for Textile and Technical
Applications, Advances in Agrophysical Research, Stanislaw Grundas and Andrzej Stepniewski, IntechOpen,
DOI: 10.5772/52372. Available from:

Smole, S. and D. Korosec (2011). Proceedings of the 1st Autex conference, 26th to 29th June, 2001, Povoa de
Varzim, Portugal.

Sonia, A. and K. Priya Dasan (2014). Chemical, morphology and thermal evaluation of cellulose
microfibers obtained from Hibiscus sabdariffa. ~ Material ~ Chemistry  Division  SAS  VIT
University, Tamilnadu-Corresponding Author. www.elsevir.com/locate/carbpol.

Srinivasababu. N, M.K. Murali, M. Rao and K.J. Suresh (2009). Experimental determination of tensile
properties of okra, sisal and banana fiber reinforced polyester, composites Indian Journal of Science and
Technology Vol. 2 No. 7 (July) ISSN: 0974- 6846.

Ullah, ANM A, A.B.M. Foisal and N. Nahar (2016). Study on Characteristics of Jute-Cotton Blended Fabrics.
SEU Journal of Science and Engineering. Volume 10. No.2

Vassiliadis,S.G. and C.G. Provatidis (2004). Structural characterization of textile fabrics using surface roughness
data. International Journal of Clothing Science and Technology. ISSN: 0955-6222

Vasiliev, V.V. and Morozov, E.V. (2018). Advanced Mechanics of Composite Materials and Structures (Fourth
Edition).

Vasugi, N., S. Amsamani and R.Sunitha (2019). Morphological Changes and Colour Adherence of Selected
Natural Fibres. Department of Textiles and Clothing, Avinashilingam Institute for Home Science and, Higher
Education for Women University, Coimbatore (T.N.) India. Doi Number: 10.5958/2278-4853.2019.00085.5

Willium, T.W. and Philipps, J. (1966). The effect of fibre bundle elongation of medium staple cottons on
processing performance and yarn properties, Textile Res. J., 36, 1004-1012

Xiao, N., X. Zheng, S. Song and J. Pu (2014). Effects of Complex Flame Retardant on the Thermal
Decomposition of Natural Fiber BioResources, ojs.cnr.ncsu.edu

Yilmaz, K. et al., (2014). Okra Bast Fibers as Potential Reinforcement Elements for Bio- composites. Volume:
Book of Abstracts, p. 32-33.

79



