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ABSTRACT

This study was conducted to develop fabrics using non—toxic and eco—friendly natural dyes
made from curcuma and coffee extract. The natural dyes were applied to non—printed cotton
fabrics using the dip dyeing method, and the pattern was hand—printed onto the dyed fabrics
to make dyed printed—fabrics. The four types of developed fabric samples were compared to
analyze the effects of the dyeing materials and printing on the hygienic properties of curcuma—
and coffee—dyed fabrics. The findings were as follows. First, air permeability of both curcuma-
and coffee—dyed fabrics was greatly affected by the presence of patterns, although the type of
dye did not seem to have an effect. Printing greatly reduced air permeability of the fabric, and
coffee-dyed fabric showed greater reduction of dyeing method than curcuma—dyed fabric.
Moisture regain also tended to decrease with printing, but the change was much smaller compared
to air permeability. Second, increased UV blockage was observed in curcuma— and coffee—dyed
fabrics with patterns compared to non—printed fabrics, showing that printing enhanced UV
blocking. Third, deodorization rate tended to increase sharply for both curcuma— and coffee—dyed
fabrics until 30 minutes and gradually increased thereafter to yield 30% for curcuma and 50%
for coffee at 120 minutes, demonstrating higher deodorization of coffee dye. Coffee—dyed fabric
showed an antibacterial rate about twice as high as that of curcuma—dyed fabric, and the observed
data suggest that curcuma—dyed fabric had an insignificant level of antibiosis. Fourth, printing
significantly enhanced wash, sunlight, and compound colorfastness of the two types of dyed
fabrics. The effect of printing was most dramatic on sunlight and compound colorfastness, which
are aspects in which natural dyed fabrics perform poorly in general. Eventually, the development
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and application of biologically— and environmentally—friendly fabrics with natural dyes
correspond with increased interest towards the wellness and healthy attitudes of modern society.
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Fig. 1. Photographs of four types of sample
fabrics.

S1: curcuma—dyed non—printed fabric

S2: coffee-dyed non—printed fabric

S3: curcuma—dyed printed fabric

S4: coffee-dyed printed fabric
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Fig. 2. Effects of printed patterns on air
permeability of curcuma- and coffee-
dyed fabrics.

S1: curcuma—dyed non—printed fabric

S2: coffee-dyed non—printed fabric

S3: curcuma—dyed printed fabric

S4: coffee—dyed printed fabric
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S1: curcuma—dyed non—printed fabric

S2: coffee—dyed non—printed fabric

S3: curcuma—dyed printed fabric

S4: coffee—dyed printed fabric
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Table 1. Effects of printed patterns on UV
blocking rate of curcuma- and
coffee-dyed fabrics(%)

Fabrics
1 2 4
Wave area S S 53 S
UV-A 89.6 88.6 95.9 96.7
UV-B 88.2 88.9 96.1 96.9

S1 and S2: measuring of dyed non—printed fabrics
with curcuma(S1) and coffee(S2)

S3 and S4: measuring mainly of the printed area of
dyed printed fabrics with curcuma(S3)
and coffee(S4)
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Table 2. Antibacterial activities of curcuma-
and coffee—dyed cotton fabrics(%)

Bacteria S1 S2
Staphylococcus aureus 44.0 81.8
Klebsiella pneumoniae 7.3 18.4

S1: curcuma dyed non—printed fabric
S2: coffee dyed non—printed fabric

[ TH=# (Control sample), After 18 h ]

[ AI&® (Test sample ), After 18 h, #2 ] [ A& (Test sample ), After 18 h, #5 ]

Staphylococcus a.

[ NI (Test sample ), After 18 h, #1 ]

[ CHZ(Control sample), After 18 h ] [ A8 B (Test sample), After 18 h, #1 ]

[ AI®® (Test samle), After 18 h, #2 ]

[ AI&® (Test sample ), After 18 h, #5 ]

Klebsiella p.

Fig. 5. Photographs of cultured Staphylococcus(left) and Klebsiella(right) after 18h.
@® Upper Left: Control @ Upper Right: dyed fabric with curcuma ® Lower Left: dyed fabric with coffee
@ Lower Right: dyed fabric with persimmon juice(both Staphylococcus and Klebsiella)
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3kl 99% ool ek Ao Qligskar vk HAE GAelM e srefE 2lotel] Tk Frtastrt
Hhd, o2 RE PetAde] slrtar el E s Frefel Al S Ak Aes YehdtKChol
EE T Tom FA AEE A3, e & Kang 2015), o]o} Zo] ofe] 7}x] A& AfolA
et Al 9.9%2 A e e Ftdo] BrEAEA A AE A ook
gatrdol w3k fﬂO Aol el Hiet. 2 3} 2ok, W, A T Tl =FH] 412 e
FANEE deHor wraN) glo] & AA o Aot AeE Aol 2d TheAE Z|dE &
of &7t Bolstal Aol dHolHgk=T| - ek
(Park et al. 1999), ¥ AgelA 1 545 Ajehld
F 303k 1 o] AAGdEe] IS £, BER 7. GMAERE
Fbes Zelzedd @ Zejddw B ZoN A= Table 3004 Bz ule} o] st
E e guS Bl FE 3% oldelie £, A= 73] PRl EFE FeomH F ARAN AH,
B Fargol 9.9%=2 Yehk(shin et al. 2004; &, HRAHE 27h PFEAG A e
Shin et al. 2007), £ FEE o|E Y52 LY 735, Ay 5% FRGA LT} 35FollA FH I E
I FAZAME 9.9%5 Bl ted] 9532 T demor Erh 53] A9} A=
& ok =R & N wAEe] e sl & Holx] Fefate] AN Han gl A3t B3tz
& FEte] Fuidles AAE W Hot e S EoM = 27 FEE, G EE 4, 7

A7FS o S, aureustrol] tigk datAdo] 9545kl 3 F AR BF EAGAE 15504 FHINE
Aet Fole fAEE Aoz Yepdtkshin & 4eEoR PHEAL, EFAR AR 259 T
Chung 2013). T3 2PHHAl 25 o] W& AGQAZ7} 2-35HAH FHANEE 4-55H 0=
FAZANME 97.9~99.9%2] S HHIL(Kim FEHA =L o] A AAYNE 3 Y
2009), AFAo] Bajel duto] FZME o] 83k X Soll JdFdsrt FiAeR gdsAE 7o
HAE G Z2dT 99.9%, FET 50% Foko Hyl3lo @ ) et ARy o =7
o =gt s HERARICHHan & Lee 2009; e BolFal vk =g Al E e}t wE
Seo et al, 2011). Frksto] frlz] FZAE o8¢ oA LAHL BT 457 0% YR} o)L %3

Table 3. Colorfastness of dyed fabrics and dyed printed—fabrics on washing, sweat, sunlight, and

compound(grade)
Fabrics Non-printed fabrics Printed fabrics
Color fastness S1 S2 S3 S4
Washing 3 3 4 4
Sweat Acid 4 4-5 4 4-5
Alkali 4 4-5 4 4-5
Sunlight 1 1 4 4
Compound Acid 2-3 2-3 4-5 4-5
Alkali 2-3 2-3 4-5 4-5

S1: curcuma—dyed non-printed fabric
S2: coffee—dyed non—printed fabric
S3: curcuma—dyed printed fabric

S4: coffee—dyed printed fabric
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