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Eco-friendly Dyeing using Houttuynia cordata Extract: Dyeability
and Functionality of Wool Fabrics
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Received_February 19, 2020 Abstract The objective was to study the efficiency of Houttuynia cordata extract
Revised March 09, 2020 colorants as eco-friendly and functional dye for wool fabric. Effects of dyeing

Accepted_March 15, 2020 conditions and mordanting on dye uptake, color change, and colorfastness were

investigated. Also, antimicrobial activity and deodorization performance were evaluated.
The Houttuynia cordata colorants showed good affinity to wool fabric and produced
YR Munsell color. The optimum condition of dyeing was 2.0% of colorants
concentration(o.w.b.) at 100°C for 60 minutes under pH 5.3. Regardless of the
mordant type and mordanting method, mordants improved dye uptake and the increase
in dye uptake by Fe mordant was higher than that of Al mordant. Al post-mordanting
and Fe mordanting changed the color of dyed fabric with Y Munsell color. The
colorfastness of un-mordanted and Al post-mordanted fabrics were excellent above
grade 4. Bacteria reduction rate(Staphylococcus aureus) of wool fabric dyed with
Houttuynia cordata colorants was excellent at 98.2%. Also, the deodorization was
good at 81%. The results show Houttuynia cordata colorants can be used as a

Textile Coloration and Finishing functional natural dye for wool fabric.
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Figure 1. Chemical structure of quercetin.
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Table 1. Characteristics of the wool fabrics used

Density Weight Thickness
Weave ) 2
(wxf/5cm°) (9/m°) (mm)
Plain 142x136 102 0.25

A ARt oidE 5080l SR 1500mLE 7hsto] 100°C

3

HABO. ofy] [:500A] MAET 0.2~5.0%(0.w.b.), 2% 40~
120°C, AJZt 30~150%, Z23]3 goo] pHE 3.0~11.002=2
HIIAZ|HA] A 14 EA7](Ahiba Nuance, Detac Colo
r International Inc., USA)S ARgsto] GMistoict ufjgde
T AM7|(Ahiba Nuance, USA)E Algsto] OfEA] 5% 1.
0%(o.w.f.), 60°C, 30&, 2]l ob] 1:500]4 AujR(ufE-4
Al-Ax2-g9A-pA-1x), SAA(GM&I A -2A- ), 3

23 FORR(PA- A2 A - 4R 21 E) 0 2. ek,

& [oF &=340llM AAFA|(Color-ey
e 3100, Macbeth, USA)S AFEsto] Al29] AT hmax.
400nm)olA P K/S 3 FAlFoR BIstL.

AE] A 4o CIELAB EAo] o3t PeAls Lok A
FtEA| 4 a’(redness-greenness), b'(yellowness-blueness),
J2]11 HA(Munsell)?] AMAKHue), HE(Value), A=(Chroma)
°l H V/C g &7dsitt
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Al B8 AAE ARgSHRIT =eftolZe]ddR ee AATCC
Test Method 132-1989 1A0] w2} mjZ=2 2o&3 200mL=2
30°ColA 3027t ¥sioitt. BAR| = AATCC 159] w2} 4t
H 0 Qe Qg golo] 27t 3083 AXE ¥ wrE
A&7](HS-255, Hanwon Soway Co., Ltd, Korea)ol] ZFAlst
of 38+1°ColA BAIRE /Al AZtH 2F A™= 592 HEAM
W& o] AAYU(gray scale)tt o WAL AAY
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Figure 2. Effect of dye concentration on the dye uptake of
wool fabrics(100°C, 60min).
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Scheme 1. lon-dipole bonding between wool and

Houttuynia cordata colorants(quercetin).
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Figure 3. Effect of dyeing temperature on the dye uptake of
wool fabrics(2.0% o.w.b., 60min).
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Figure 4. Effect of dyeing time on the dye uptake of wool
fabrics(2.0% o.w.b.,, 100°C).
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Figure 5. Effect of pH on the dye uptake of wool fabrics
(2.0% ow.b, 100°C, 60min).
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Table 2. Effect of pH on L, a, b’, and H V/C value of the
dyed wool fabrics

pH L a b’ H v/C

3.0 43942 9528 23466 8.17YR 4.24/4.06
53 51143 7.079 23.002 9.29YR 4.94/3.88
7.0 56483 6298 23161 9.63YR 5.46/3.86
9.0 57092 6362 21848 9.31YR 5.52/3.70
11.0 56.886 6623 22,670 9.31YR 5.50/3.84
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Figure 6. Effect of mordanting on the dye uptake of wool
fabrics(dyeing: 2.0% ow.b, 100°C, 60min, mordanting: 1.0%
owf, 60°C, 30min).
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Table 3. Effect of mordanting on L', a’, b’, and H V/C value of the dyed wool fabrics

L a b’ H Vv/C Sample
None

51.143 7.079 23.002 9.29YR 4.94/3.88

Mordanting . . .

Mordants AL Aa Ab

method

Pre- 0.461 -0.100 0.683 9.47YR 4.98/3.96
Al Sim- 0.865 0.144 1.167 9.40YR 5.02/4.06
Post- 1.715 -0.887 3.532 0.44Y 5.10/4.26
Pre- -8.954 -3.781 -6.407 1.10Y 4.07/2.53
Fe Sim- -9.821 -4.389 -6.991 1.50Y 3.98/2.40
Post- -12.003 -5.547 -8.927 2.42Y 3.77/2.08
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Figure 7. Effect of irradiation time on the color difference of
wool fabrics dyed with Houttuynia cordata colorants.
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Table 5. Antimicrobial activity of dyed wool fabrics

Dye conc. Staphylococcus aureus
K/S value i
(%, o.w.b.) reduction rate(%)
undyed - 00
0.2 3.28 227
0.5 5.40 338
1.0 8.72 84.5
20 12.68 98.2
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+gAER £74519 1, 1 235 Table 50 UYERITE
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Figure 8. Effect of elapsed time on the deodorization perform
ance of wool fabrics dyed with Houttuynia cordata colorants.
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