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Evaluation of Hygienic Properties and Effects of Printing on

Curcuma- and Coffee-Dyed Cotton Fabrics
Soon Ja Park’

Dept. of Practical Arts Education, Chuncheon University of Education, Chuncheon, Korea
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.

Key words: natural dyeing, curcuma, coffee, printing, hygienic properties
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Fig. 1. Photographs of four types of sample
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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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S1: curcuma—dyed non—printed fabric
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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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3L 99% o) dolwl 43 Ao QlFgstar girk H2E Gl e ot elotol] tht Fvrasrt
wha, o 2RE etidol ikl el HE Frolsl Al e HAlshs 2= YehtiChol
TE 2% Fou EAo] AFS AF} FFeo & Kang 2015). oo} Zo] of2] 7] 2= AAellA
gt AP elA 99.9%2 ZAREO] HE 59 gatdo] BEAEA A A e ook
7ol e ek Aol gl =3l 3t 2o, e, AP 5 ool :=FE7] 4l 8§49
FANEE deHos WRaNTt Qo] & A o AgEolu A3E 2Ad 224 7hs A= TIdeE =
of &7k golstar jAF ot dholAst=t| T 3
(Park et al. 1999), & ARl 1 548 AU
T 0. o) AAAHE] e =, FER 7. MR
Fobeet Tejzedd g Sejd g BA e A== Table 304 Bz wpo} o] 734}
T 52 s Bol B 3% olddiE £, & 719 AT EFE FH 02N F AR AH,
L5 atgo] 99.9%=2 WERK(Shin et al. 2004; oA Hethzw m5rt FEdeh AedEes
Shin et al. 2007), =¥ FEx= ol U5 9 A5, 719 B FAIGHET} 35 Ee FH N2
g FAEAME 99.9%E He] tids] 55k T dsHOoR PIHIH. 53] AAGH} A=
& ek =3 & A e e Sl B oA Fokato] ZAIA HaL e 43 B3
& FES] Fuldes ANge W By odeS TollM= A FFE=, LA A, 7
V& W S, aureusitol tiEh FtAdo] 9rtaL ¥ AR BT FAGNE 15FA FHAME
Agt Fole fAEE 22 UepPdthShing & feros PIEL, ERAFEANE 259 F
Chung 2013). B3 A7pHAl 22 Ao WA= AN} 23 RAE FHAMEE 455HOE
A EAAME 97.9~99.9%2] g HIUKim FBloHA FHEAE o] Avhks AL & 2
2009), &FAo] Hejoh Gtolk FENE o837 E el eyt TR sl 72
HAE oM et 99.9%, HHFT 50% TEE FRe RN ) B A= £o8 A7)
o] 5% Fde UehlthHan & Lee 2009; FFae BolFa vt =3 AlEE et $iE
Seo et al. 2011), F7fste] fHy] FEHE o83 TolA @ gHe BT 45502 vEht o]ge 73]

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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