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Abstract

The study investigated the utilization of banana sheath waste after harvest. The
results showed that fibers extracted from banana sheaths can be effectively blended
with cotton fibers. Based on the analysis of the physical and chemical properties of the
fibers, Pattern 5 (yarn size No. 10 with 10% of Kluai Khai fiber and 90% of cotton blended
fibers) and Pattern 6 (yarn size No. 10 with 15% of Kluai Khai fiber and 85% of cotton
blended fibers) exhibited the highest levels of lignin, hemicellulose, cellulose, and ash—
components that contribute to fiber strength due to their crystalline structure. In the
development of woven fabric products combining banana and cotton fibers, Pattern 2 (yarn
size No. 5 with 10% of Kluai Khai fiber and 90% of cotton blended fibers) demonstrated
the highest strength and durability, with statistical at a significance level of 0.05 (p < 0.05).
Nevertheless, patterns 5 and 6 were also suitable for crafting household items, especially
considering their higher banana fiber content (10% and 15%), which effectively reduces
agricultural waste. Prototype products developed from patterns 5 and 6 included hats,
bags, and tablecloths. These products received high to very high satisfaction ratings from
users (average scores ranging from 4.02 to 4.55) and showed the lowest levels of heavy
metals, with statistical at a significance level of 0.05 (p < 0.05). Upon completion of the
research process, a knowledge manual was created to support further development
among target groups such as the Ban Mudmee weaving group and the Pangwai Forest
Community Enterprise. Additional recommendations include offering products in various
sizes, improving fabric softness, and expanding the range of fabric colors to enhance

consumer appeal.

Keywords: banana fiber, banana fiber woven fabric, prototype product
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(A) Washing Kluai Khai fibers (B) Drying Kluai Khai fibers in
a greenhouse (C) and Kluai Khai fiber (D)
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Figure 2 6 Pattern of yamn
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o

WunegUuuudl 1 wihiuesay 1.12+0.02 fenannfianes 1wildedAynieadfnseau 0.05

(o < 0.05) w3147 2 (Table 2)

Table 1 Physical and chemical properties of Kluai Khai fiber, cotton fiber and red yarn.

Sample Moisture Lignin Hemicellulose  Cellulose Ash

(%) (%) (%) (%) (%)

1. Kluai Khai Fiber 13.36 7.43 23.10 76.85 1.96
2. Cotton Fiber 7.36 3.15 0.00 96.85 0.92
3. Red yarn (Warp yarn) 7.35 2.33 0.00 97.67 0.26

Table 2 Physical and chemical properties of 6 Pattern of yarn.

Sample Moisture Lignin Hemicellulose Cellulose Ash

(%) (%) (%) (%) (%)
1. Yarn Pattern 1 7.77+0.03° 2.88+0.04° 0.00+0.00¢ 97.10+0.09¢ 1.12+0.02°
2. Yarn Pattern 2 5.96+0.02 2.74+0.02¢ 0.61+0.01° 96.64+0.13¢  0.82+0.01¢
3. Yarn Pattern 3 6.97+0.03¢ 3.4240.10° 0.40+0.01P 96.12+0.10¢ 0.79+0.01¢
4. Yarn Pattern 4 7.97+0.02° 1.64+0.02 0.00:£0.00¢ 98.37+0.04° 0.89+0.01°
5. Yarn Pattern 5 7.19+0.02¢ 2.33+0.02¢ 0.10+0.00¢ 97.57+0.09° 0.66+0.02¢
6. Yarn Pattern 6 7.61+0.02¢ 2.92+0.03° 0.00:£0.00¢ 97.05+0.05¢ 0.35+0.01"

Remark The same vertical letters represent the mean without statistical difference at a significance
level of 0.05 (p < 0.05) analyzed by using Duncan test a represents the highest difference

value of the sample.

4.2 wansiaselangninveudulenale dulede waziduniouns (A1edw)
Ihennsinseyt fail
4.2.1 mamﬁl,ﬂiwﬁﬂ%mmmﬁﬁ WU 14.33+1.13, 41.25+0.50 ey 23.00+0.90
Jadnsumanlansy sua1nu warUSuiauwanlen 1.83+0.38, 7.50+0.50 way 5.00+0.75
findnsusenlansy muddy Fudules 3 ¥ia Aunesguerulassdennduazansiadidy
uns18 Av 1NN 0.1 Sadnsumenlansy
4.2.2 nanshaseiusunalanslasiloastanun wu 0.92+0.52, 0.00+0.00
waz 0.00+0.00 dadnfusoflanyy muddy daliiiuAunsgwismun de doonin 2
Jadnsumanlansy wazUSu1auneewnd 2.25+0.50, 1.67+0.14 way 28.83+0.63 4aansusa
Alansu awddy felsiRuasnasgiuiidvun fe desnin 50 dadniusieAlaniu mudeiu

(Thai Industrial Standards Institute, 2013) §imn5197 3 (Table 3)
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Table 3 Heavy metal content of Kluai Khai fiber, Cotton fiber and Red yamn.

Sample Lead Cadmium Total Chromium Copper
(ppm) (ppm) (ppm) (ppm)
1. Kluai Khai Fiber 14.33+1.13¢ 1.83+0.38¢ 0.92+0.52° 2.25+0.50°
2. Cotton Fiber 41.25+0.502 7.504+0.502 0.00+0.00° 1.67+0.14°
3. Red yarn (Warp yamn) 23.00+0.90° 5.00+0.75° 0.00+0.00° 28.8340.63%
Standard* <1.0 <0.1 <2.0 <50

Remark * Thai Industrial Standards Institute, 2013
The same vertical letters represent the mean without statistical difference at a significance
level of 0.05 (p < 0.05) analyzed by using Duncan test a represents the highest difference

value of the sample.

5. MINAADUNNNEANYBIING 6 JULUU
51 MINAERUTIUIUA T ULELA1ENS NN1TERINARINNITNAAUNINTFIY
ASTM D377 5-17el Standard Test Methot for End (Warp) and Pick (Filling) Count of Woven
Fabrics wu3n feBuvesimeguuuudl 2 sy 52+1.52 1y danuinfianegeiifodfama
afifiszs 0.05 (p < 0.05) wagdens dmeguuuud 1 wasiveguuuudl 3 fd1uau 72+1.09
Waz72+2.61 WU AudRy SAuniigaogaddedidynisaddfisedu 0.05 (p < 0.05)
Fan3197l 4 (Table 4)
52 msnageutminvesine MLITNAAOUNINTFIU ASTM D3776/D3776M-
20 Standard Test Methot for Mass Per Unit Area (Weight) of Fabric (Option C-Small Swatch
of Fabric) Wu31 m”’magml,w‘ﬁ' 2,3, 4,5 Lay 6 ﬁugmﬁ’ﬂaq's[,wm 390.631+4.478 919
399.594+11.180 NTUABAIIINUAT :mﬂﬁqmahdﬁﬁ&lﬁﬁmmaaaaﬁixﬁu 0.05 (p< 0.05) hay
fifgaguuuudt 1 fuwidn 23.459+5.200 n¥uslemsnaiuns WissguuuuRefidindnes
17'izjma&haﬁuaﬁﬁ@ymﬂaaaﬁﬁxﬁu 0.05 (p < 0.05) F39137991 4 (Table 4)
53 MINAEIUAMILLTIUSIRIHIVMORBUTIRIIN ANITNAGEUNINTEIU ASTM
D5034-21 Standard Test Methot for Breaking Strength and Elongation of Textile Fabrics
(Grab Test) l¢iwa siail
5.3.1 M3dadneuin fmeguuuud 4 luwuasedu wu nsdagnouna
winiudesaz 62.88+1.12 fidunfigredsfidediAymisadiafiszdu 0.05 (p < 0.05) uay

¥ '

wwIgene fmeguiuuil 2 Msdadineuviainiusesay 110.32+3.34 dAu1niianaeng

o w o

TfedAayynaadafiszdiu 0.05 (p < 0.05) fawns19f 5 (Table 5)
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5.3.2 ANANUMULSIAS (Breaking Load) Tunuadiedu damejduuudl 5
Tunuasnedu wu Aanumulssisgsiigaegisiifodfameaiafisysu 0.05 (p < 0.05) Wiy
374.80+27.37 78U s99a3u1lAwA ﬁmag‘du‘uuﬁl 1, 3, 4 uay 6 11U 352.60+32.68,
371.00+15.21, 368.00+£33.56 wag 349.40+10.34 936U a1ua1ay wazluluin1gns
c’i’magﬂwuﬁl 6 ﬁmm’mwumqﬁqqnﬁqmaéwqﬁﬁaﬁﬁﬁ@wmaaﬁizﬁu 0.05 (p < 0.05) Wiy
1,219.40+69.60 196U 5898941 AD ﬁmagmw‘uﬁ' 4 4@y 5 winnvu 1076.20+1.30 way

1072.00+58.24 Wdiu puanu tnermeagunuuit 3 lunwiniensdainnanstedidedday

N9ERRTISEAU 0.05 (p < 0.05) WU 675.804£35.79 fdu am1319l 5 (Table 5)

Table 4 Test results of physical test of fabric (Fabric count of yarn and Weight of fabric).

Sample Fabric count of yarn (warp/inch) Weight of fabric
Warp yarn Weft yarn (g/m?)

1. Fabric pattern 1 51+0.00° 72+1.09° 234.459+5.200°
2. Fabric pattern 2 52+1.522 62+1.09° 390.631+4.478°
3. Fabric pattern 3 52+0.55° 72+2.61° 399.594+11.180°
4. Fabric pattern 4 52+1.34% 50+2.45¢ 390.733+5.286%
5. Fabric pattern 5 52+1.340 52+0.894 392.025+8.202°
6. Fabric pattern 6 52+0.00° 50+1.09 393.11946.869°

Remark The same vertical letters represent the mean without statistical difference at a significant
level of 0.05 (p < 0.05) analyzed by using Duncan test a represents the highest difference

value of the sample.

Table 5 Test results of physical test of fabric (Elongation and Breaking Load).

Sample Elongation (%) Breaking Load (N)
Warp yarn Weft yarn Warp yarn Weft yarn
1. Fabric pattern 1 55.33+1.15°¢ 101.79+4.71° 352.60+32.68%° 733.80+69.75<
2. Fabric pattern 2 46.64+1.15¢ 110.32+3.34° 337.00+15.31°¢ 795.40+43.63¢
3. Fabric pattern 3 58.21+3.22° 79.73+1.18« 371.00+15.21% 675.80+35.79¢
4. Fabric pattern 4 62.88+1.12° 88.48+2.46° 368.00+33.56% 1076.20+1.30°
5. Fabric pattern 5 54.85+6.71°¢ 83.95+6.05¢ 374.80+27.37° 1072.00+58.24°
6. Fabric pattern 6 53.17+2.44° 78.27+4.53¢ 349.40+10.34% 1,219.40469.60%

Remark The same vertical letters represent the mean without statistical difference at a significant

level of 0.05 (p < 0.05) analyzed by using Duncan test a represents the highest difference

value of the sample.
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6. MIRAUULUUNEASNIAINGNE 6 JULUY

AnAdeldihimeguuuud 5 uae 6 unindundadasiduuuy Womnluwwinie

o w aada

guludmesUuuun 5 dAAnununsisgaigaeg 1illedAynadansedu 0.05 (p < 0.05)

' Y aa

warluwwinensrmesuuuuil 6 dAAnuvuusedsgeianed ieddynsadansedu 0.05

q

(p < 0.05) Ulug manawwmdadueidunuvuand ulenaundelyuazde 3 3Uuuy Ae

o @

wnn nszln wagdnegulie Wevinisdmduivddadudme duafiunin sunelsdames
Fardarunanes fan1nd 3A (Figure 3A) Usgnausdeg

6.1 ﬁwﬁwagmwuﬁ 5 AsAadunInazimsesiniin (Bucket hat) aulaidu
SouRswy 58.00 wudias lunsvhazthdimeniii 2 du

6.2 dweguuuudl 5 msdadunseilmsaliiylsl suinnti 12.00 wudms
813 25.00 WURIAT g9 17.50 wuiwng Fulumerinsv

6.3 ﬁﬁﬁ’magﬂmuﬁ 6 finLduinAqUIASEURILANENANY 46 WURIAT ANWAS

shegnlsion 150 wuflsns fanwdl 38 (Figure 38)

Figure 3 Fieldwork to tailor Prototype Textile (A) Prototype Textile Product (B)

and Opinions and satisfaction on Prototype (C)

7. msUssdiussavemnuiianelanendndusiimelondgly loua vann nsedl uag
Arpquldy Turaesening 1 deu ddmouwuvaouaiy 49 au wduwie 5 A waznge 44 Au
Anilusonay 10.20 way 89.80 Anud ity éa dall

7.1 M3UsziiuseauauiaonslavewiuuuuNEnsugianmuan wudl nausieg
fszdvmmiimelaSesdwuradsnnnlimies fe 4o 5. Aumumuveskaninsi oglu
sefunniige SAedswiniu 4.53 sesasn Ae 40 6. AnuaIBnuveHANSwe oglusdy
wniige danadowidy 4.49 uaste 1. AvemdAniamideuaisny wasdo 8. arwifianela

s eglusyivannian danafewiniu 4.41 eg1anin 9 Ay AWEIRU AWNS199 6 (Table 6)
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72 msUssduszauaudiianelavesduwuund adusiannnseidn wuln ngu
fheglsziumuimelaifesddusiedsnninnluvides fo 4o 5. mumumuveswEn ot
uag 6. PnuABIRAn aglustiuainniign faadewinfu 4.49 egraving Au muddiu
509091 Ao 9o 8. Anuilanslan e sgluszdusniige Saadewiniu 447 wasde 1. dves
wanSusiTlenwensny agluszduinniian Seadewiniu 4.45 sudy famsiad 6 (Table 6)

73 n1sUssiduszauauianelavesd uluund ad el and1aguldy wuan
nauieg el sz ianelaif ssdidud tad sarnunluvmiss Ae 48 5. A2AMUNIUTES
wansoust agluseiusniian fidnadowinfu 4.55 sesawn fe 4 6. AU wvBHART ST
oglusziunniian SAnadenindu 4.53 uazde 8. anuflewslanmsdn egluseduuniian

TALRAsYINAU 4.51 AUa1RU #9199 6 (Table 6)

Table 6 Opinions and satisfaction on Prototype Textile Product from Kluai Khai Fiber
and Cotton Fiber (n = 49).

Rating scale

Assessment Hats Bags Tablecloths

X SD X SD X SD

1. The color of the prototype is beautiful 4.41 0.81 4.45 0.87 4.47 0.82
2. The texture of the prototype is soft 3.84 1.09 3.92 1.10 3.92 1.06
3. The fabric of the prototype is beautiful 4.31 0.89 4.33 0.88 4.39 0.76
4. The flexibility of fabrics used in products 4.02 1.01 4.18 0.93 4.12 0.96
5. Durability of prototype 4.53 0.74 4.49 0.77 4.55 0.74
6. The beauty of the prototype 4.49 0.92 4.49 0.79 4.53 0.87
7. The weight of the product is suitable for use 4.35 0.93 4.43 0.87 4.33 0.88
8. Overall satisfaction 4.41 0.91 a.47 0.82 4.51 0.79

I |

8. nszUIUMSIeneneilagiuilmineg

U

va o 1A

nwan1539e JIdeldtnesdnnug asuidugdedmiunisaienanssdaiiug

Y

v a

walulagnisudmdulondrsuazndadudude Iidvdunuesas smuaurauzan
gnevnRTanwys Jmdadunanys wagnguiavnaguvuaiudiimng tulvadeiam
duanaesa UL sLneaassay Jamiafunanes waznguveifand Trunussua
Muatiazen s1unsuanIaNYYT S 15 A vinseusy 6 Halus Sufl 28 wqunieu A,
2568 navvaunT Aell Wayinensannguianvisyusundaslulaslugyviinms

81L18AA03783 JIMTamunanys drenennisudadulendesienisslwdulondely
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nsanauazuglie Ul ienfeudmiundaduielunirgaaivnssy fausadiume

1< v v
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anaewaznanvaldeluluyuwy Asnmd 4 (Figure 4)

Figure 4 Knowledge transfer on process and techniques for community enterprise.
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il &wes wagta3osld (Khumhan et al, 2016) uandiduled ol udndua s
Soway 80 JulU uaztdurneiuasivey loun wes 20 agvilbnlassadsvesrndeesineinlidnng

Inaduuvesenniadneie (Ruangnarong & Srivorradatpaisan, 2021)
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17

=b.
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