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Abstract

This study aimed to prepare naturally dyed banana rope using a micro—wax coating
for handicraft products. Fresh banana stalks were used to prepare the rope, which was then
dyed with natural colors from Curcuma longa L. and Caesalpinia sappan L. The micro—wax
coating was varied at five concentration levels as 0, 0.1, 0.3, 0.5, and 0.7%, mixed into a 1%
w/v paraffin wax solution and boiled at 100°C. A brush was used to apply the coating to the
naturally dyed rope according to the specified ratios. The samples were then analyzed for
physical, chemical, and mechanical properties, including color value, water activity, water ab-
sorption, water solubility, moisture absorption, puncture resistance, and shear resistance.
Morphology and degradation of samples were also investigated. The water activity values
ranged from 0.35 to 0.40. As the micro—wax coating ratio increased, the lightness (L*), the
percentage of water absorption, water solubility, and moisture absorption of the samples
decreased, while puncture resistance and shear resistance increased. However, when the
micro—wax coating ratio was raised to 0.7%, both shear and puncture resistance decreased.
A degradation study showed that the samples degraded by 16—24% after three months in the
ground. Therefore, the most suitable ratio was determined to be 0.3% micro—wax coating for

the banana rope dyed with Curcuma longa L. and Caesalpinia sappan L.

Keywords: Banana rope, Micro—wax, Waterproof coating, Natural dyes
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Fannalodanfuiu .wiay PMO0.3 710.00+10.68° 19.67+2.27% 13.67+1.51°
\FannsndouFuiiv infeu PMO.5 633.80+13.09¢ 16.91+1.56¢ 12.37+1.01°
\Fanndndouduine nday PMO.7 604.23+14.51° 11.69+1.16° 9.33+1.32°
Wannaaudaudans linfau 878.10+14.69° 38.49+2.12° 14.33+2.15°
wannaladanieng iy PMO.1 820.43+11.10° 17.98+2.87° 13.15+1.65°
Wannaodaudre laday PMO.3 800.57+11.17% 16.13+1.97° 12.65+1.15%
wannaaadanieg aday PM0.5 777.38+12.48° 14.99+2.01° 10.33+0.60
Wannaodaudre laday PMO.7 675.56+15.00° 10.37+40.64° 8.33+0.51°

RNELAG 2682 U TIILEAIFALRAUESD *° GIaNBINLANEIINWIULARTA AN LFAIANLANGIIN RN

fusdegmeshiantwenudaiusassz 95 (p <0.05) P fis msazaawiAuwwangd M s lulasuand

INMFIATIZRAIAIN TN TI-
1912 LATAMNAIUNNWLIIE O UTDITaNNEIL-
HONATITNTIALARAUAIIRIIAUINNOATNEIN
@19 9 (1919 3) WU el Na AT EIURNY
waaululaswing inlwaranudiuniuege
=) U a 3
281 LAZAMNAUIILIINEIAINNTY (p <

; e .4 X
0.05) LitasanaasaInnunduved bulas-
WINTRINGG DM AR DLAILUADENI1AA Vil
FNUALTINANAININNINTENNRILE DUATITN-
aan haldiadausnsnwinlulasuand wetia
A o ' A & X =
wusaauasadavlulasuinduintni
PMO.7 L3 @NAMNAIUNIULIIRDN LA

ANUAUMULTINZIAaaaY hadandTano

283l lATWINT AN NFINAF BNITNNZAINLN-
AR USRS MwlumseR auuuaeeng
AR V‘iﬂﬁmimﬁaummmﬁ@mw@@aaﬂ
fonalAruAGINadiAandad (Wisansakkul
et al., 2021a)
= a di/ a A v

INANFIANB U NURIVDILTONE DY
FPIUTIARR OUA IR BN ATNFIUA 9
dransasgansiatuuyliussrfiasiaaile
189878 100 1111 (@1719 4) WL ARV
=1 U = o = [-%] J
Wanna el anHUsI I ULAZNWINININYUANN
a A 04 2’ n‘ni A !
Usurmarsiafaunwinlulaswingninuan
WatNuaaTsIwanstaaaunwin lulasuand

Awnifinly (PM0.5 uaz PM0.7) ¥nldauiia
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mitiaimzrasmnaafeuaass iiammaeien  ansaiduwrsaiuwidudanndsdondsw-
YImAREL (Wisansakkul et al, 2021b) 8071-  T1@LNBINBUNUITaNNa 8o NRTITNTIAN
' A o ¥4 A A o M e A o ¥ @ A
sauasmnaaleunwihfiazanfigadedan-  ldldiafausanuwiuaasailuning 1

gauaafounuin lulaswang PM0.3 laad

A1319 3 ARG UL TILZURZANA NI BULTILA AU IT NS DURDTTUTIALARD LA S

RIINWINNIATEIUAN 9

. AuNBLIILHan AWNIHUTILNE
MDY A o A o
(%wmmams'mmms) (%‘)Gl%ﬂaﬁ'ﬁ’l\‘lt&lﬁi)

Fanndeseuduiin litnday 142.3010.50° 17.40+1.80°
\Fanndodanfiiu nday PMo.1 143.00+1.40° 17.80+1.35%
\Fanndodanduiie tnday PM0.3 145.25+1.20% 20.10+1.40%
\Fanndodandviin niau PM0.5 147.00+1.00° 22.00+1.10°
\Fannsodanduiine tniay PM0.7 144.00£1.26" 19.10+1.15%
Wanndadandehs liefey 139.10+0.52° 14.70+1.60°
Wannaaudaudang iwiau PMO.1 141.50%1.00° 15.20+1.10%°
Wonnaogaudng lnRauPMO.3 142.2040.20° 17.60+1.20%
Wannaudaudang iwiay PMO.5 143.3240.40° 19.70+1.28°
Wonnaoganding lnfau PMO.7 142.0840.60° 16.80+1.12%

RNELNG #2682 U TIILEAIFALRAUESD *° GIaNBINLANAINWINLARZABANY LEAIANNLANGAIINUEENS
fupdegmeshiantwenudaiusass: 95 (p <0.05) P fis msazaawimAuwwangd M s lulasuand

AN 4 FUIIUINYIVDITONTANFTIINTIAARAUAIWEIINUIINEATIRINGAN

. . AATEMAIILARDUNHIN
RGN

TamRay PMO0.1 PMO0.3 PMO0.5 PMO0.7

A v
Y RIRIRIeH]

FanFung

4 o P N .
AN 1 ansacrsatuuddannaiadandls (n) Fanalulindey (1) Fanaluaiey

MesInuin PM0.3 (a) #anehalaiiaiey uaz (9) #Fnehaaiaudisansnuiin PM0.3
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a I3 1 6 o =~ v v
mMaTeingNsnizuvasannaataa
a a -~ ¥ ¢
dsvsnpratnasuaglalaswinduazn-
sNHua281a509 FT-IR

= 1 6 o A

NnHaMIANI N WITUTaTan
NAaYaNFATITNTIALAROUAILFITAWENN
2AFINA § @28LATa9 FT-IR (NTWA 2)
WU aneeaUnasuvadTannaludaui
nnvdnlinfauansnuin (W 2, 10) waz
WannarudauFanaisliiafauasnuiin
(MW 2, 2n) INATILRVARK 3,500-3,300
cm™' (OH-stretching) WAZTI9LaVARY 1,000—

900 cm™ (C-O stretching) (Parre et al., 2019)
silnasilalaswand (mwil 2, 12/27) wsesidn-
ASUWTRUIANT (Ml 2, 10/20) LgaIRe
TV 2,920-2850 cm (C—H stretching)
L§UAAY 1,460 cm™! (—CH, bending) Ua=LauARL
730 cm™ (~CH, rocking) (Dwivedi et al., 2017;
Hassan et al., 2013) iilaiindassiwlulas-
wanduniu wué’tgmwmﬁe‘iwu,mm -C-H
stretching —CH, bending LL§z—CH, rocking LLa&
ﬁ@hmi@@ﬂﬁu*‘uamﬁﬂaﬁ%’uﬁmmﬂifuéﬂu

WA 2 (19-12/29-27)

C-OH

-

-CH,bending -CH,rocking

% Transmittance

1 4 I 1

% Transmittance

____OoH — C-OH
™ TN TN ]
- N v
C-H -CH,bending -CH, rocking|
P ’*w R T ]
T A e A
= YT
e Jw_'Am“'T” [
2% _‘\((ﬁ - WJTW

1 T 1 1

T
4,000 3,500 3,000 2,500 2,000 1,500 1,000 500

em’

4,000 3,500 3,000 2,500 2,000 1,500 500

cm’

1,000

nNf 2 MUnasu FT-IR (1n/2n) WSanndsdasFudiwe lieiauasnuin (12/22) laulas-

wIng (1a/20) W ARWING  (19/29) WWannaledaufainiafoy PM0.1 (139/23) \3an

(2

(2

nalsdaufulniafiay PM0.3 (1a/2a) LTannarudanfuiiniafey PM0.5 was (16/2%)

WannalsdauFuliuaioy PMO.7

mMsAnsINstasdansvaBannalu o
A5370B1RIAABUGIBINSARUNTIB NI
216119 9
MNMINAFBLM L BLFALVBILTaN
nfedendrTITARA s smIwinTisan-

#ud9 9 lagdafumduiig 3 1hau (@119

5) wuin enndedenfuiundoudioms
futhisansinds g ECHERIREHEHECRHRH
lusin4 17-24 uaziBannaudandesafoy
framsnuwinfisanduans 9 Jeuarmsden-
saoaglutig 16-23 WawSsuisutiuden

nie (gaeuaw) Sarfasaznsdessaisn
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' A ' o A
YNNI WATIANNLANANINK (p <0.05) LB
o . A o ¥ ea &
daaInaTLaRaUN Wi lulasiandnaI Ny
SopazMILouaAY I RANRARI NIHTUNEIN
MIAYIATIEINFIAFOUNWIN b lATUINTS
1 >3 =1 [l :’ v =
FreasnumsTuEIuadin laa (@139 2) 39
ﬁ'mﬁ'\ﬁl,ﬂumiﬂ:ﬂaaﬁ‘uﬂ’lsrﬁﬂﬁwaoqﬁu-

AR o Y ' v =
NIy ﬁ]d‘ﬂ’ll‘ﬂﬂi:ﬂ?%ﬂﬂiﬂaﬂﬁﬂ’]ﬂ"ﬁ’]a\‘i PINDA-

ARDINUNUSSE Marimuthu et al. (2024) NfneN
AMSHa8RAVBIINNTIAMWAINEFUNEIE
st Inaedaudsmsiuinen
Tuids wuin YewazmsgeuaanuanasaInTonas
51.70 1 usauaz 35.70 Lilatndauasiuin
anludsluszazaandsdin 5 dlanst

A1319 5 MILAURAUVBITONNEIL L DURTITUTIALAROLAILFIINUINNTAFIUGN 9

ANBHENIINILAIN n3tay ANBHENIINLAIN n3tay
A10819 32821287 (HAaw) aana Aae19 32821987 (WAaw) aag
0 3 (5auaz) 0 3 (5auay)
L i
Wannaae i 26.24+1.10°  Fannaiy ﬂ | 25.95+1.27°
i ‘ |
Wannaadaui i A 4 e . & !
N ‘ ., ‘Banndpdaud ,
aiuliinday : 24.10+1.23 o , 23.23+1.13
Whalsiadau j
Wennawdaud I 4 e a4
N Wannawdaud |
aiwaiay PMO.1 22.23+0.35° “ ‘ 20.52+1.12°
WaLadan PMO.1 ;

a v o A
LTANNRAIYEUDUR

afiuaday PM0.3 20.94+0.69%

Wonnawdaud
afiunfioy PMO.5 19.90+0.52°
Wonnawdaud
afiunfioy PMO.7 17.89+1.74°

2 o o
LTaNNNIYLBUR

. 18.87+1.45%
Wapiay PMO.3

\ ll! 16.13£1.10°

Wannaadaui
u 17.04£1.24%
whapfay PM0.5

A e o
WBannmedand
Ahataday PMO.7

NG 2682 U TIILEAIFALRAEESD *° AIaNEINRANGAIINKILLARZADANY LEAIAINLANGIINRE LN

w o aad, A o 9
Supdegymeshantwenudaiusags: 95 (p <0.05) P fis asazmawiniuwwand M fs lulasuwang

nsdszandidiiannaladoaisssnsia
wadauaaaasiwin lulasundlunuian-
N353

NnuaMIBlasTInnLIFeannaae
FaudTITNTIALAAaURI8RITAWIN PMO.3
Lﬂué’mﬂdauﬁmmmwﬁqﬂﬁm%’uﬁ’]Lflu
naanmainsziihfiaawianald (4.0x6.0x5.0
i) ealunnd 3n-31 azinldandunud
AuBUmLENe wazdanudunwinly
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