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Abstract: Cotton and silk fabrics were dyed with Houttuynia cordata extract using aqueous ethanol solution and the dyeing
and post-treatment conditions were optimized to impart antimicrobial activity to the fabrics. The dried Houttuynia cordata can
be extracted at 80°C for 3 hours using an aqueous ethanol solution containing 70%(w/w) ethanol. For the highest color

yields. Both cotton and silk fabrics can be dyed at 100C
dyed to higher K/S than cotton fabrics. The color fastness

for 60min with 10g/L of NaCl under pH 4. Silk fabrics can be
properties of the dyed fabrics were good when either citric acid

crosslinking or aluminum alum mordanting was carried out as a post treatment. The dyed silk and cotton fabrics with the
post treatments showed excellent antimicrobial activity against both Staphylococcus aureus and Klebsiella pneumoniae.
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Figure 1. Some ingredients of Houttuynia cordata extract.
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Figure 2. UV-Vis spectra of Houttuynia cordata extracts.
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Figure 3. FT-IR spectra of Houttuynia cordata extracts.
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Table 1. Effect of extract concentration on color properties of dyed cotton.

Extract . N . N .
Concentration(%6) L a b ¢ H AE
0 93.88 -1.02 2.60 2.80 111.36 -
5 85.77 -1.29 17.71 17.76 94.20 17.41
10 84.50 -0.83 18.38 18.40 92.62 18.69
20 78.62 0.29 19.60 19.61 89.12 23.53
30 74.54 1.61 19.18 19.25 85.17 26.46
40 69.63 1.90 18.45 18.55 84.09 30.16
I HAE ZF pH 4904 K/SFkol 7H &9kt I, a, b, 9 AE*ZS W2 Z7E g
Oo|AL 2 pHOlA <FHsHE =it pHZF F7t A9 HFE FE2Y =7 2020142 F$ a
o] wet M7|Hez FA3E Fol24d Ma "o} b'o} ¢'grol 938 #ASET?. o R
ot FA7H HAzAggor FojE57] WELE A a9 A9 F ugAzo vl Jd F
A= T}, Aol FrtstA T o] AjHeR ¢ F7IEG
A7 HAH FAAE TEY pHolA HA2EO I, 20%2 GAAE Wy A Heo AS 7tz u
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Figure 6. Effect of extract concentration on K/S
values of dyed fabrics.

Table 2. Effect of extract concentration on color properties of dyed silk fabrics

EXtraCt * * * * *
Concentration(%6) L a b ¢ H AE
0 96.16 -0.98 1.83 2.08 118.27 -
5 71.38 1.91 21.96 22.04 85.01 32.06
10 66.24 2.70 22.34 22.50 83.07 36.46
20 55.53 3.70 23.46 23.75 81.01 46.27
30 50.66 4.63 24.36 24.80 79.20 51.09
40 47.57 5.20 24.13 24.68 77.80 53.82

SIS 2] A 27H A 3T



oY= FEES 0|8 Hut HXIEQ| A0|WEY M 199

Table 3. Color fastness of dyed silk and cotton fabrics

Laundering Rubbing
Shade i Stain Dry Wet Light
Wool Acrylic PET Nylon Cotton Acetate
Dyed 4 4-5 5 5 4-5 5 5 4-5 5 2-3
Silk Mordanted 4-5 4-5 5 5 4-5 5 5 5 5 4
Crosslinked 4-5 5 5 5 5 5 5 5 5 4-5
Dyed 3-4 5 5 4-5 5 5 5 5 5 2-3
Cotton  Mordanted 4-5 5 5 5 5 5 5 5 5 4
Crosslinked 4-5 5 5 5 5 5 5 5 5 4-5
3.3 gMzlE9| AR Al owf)o] Fu]WEA AlF A= Table 4] AA|
AMAE B EZol = 2002 JuT o gt WRAEO AL Staphylococcus aureus

M EKIS(A): 5.49, KIS(H): 131)2 ALe-3tod H7s) 1} Klebsiella pneumoniae®] T3t 7‘*—&%}'5\_%
GThTable 3). FHeSIA ohe A7 waze] Az T 909.9%9 ST FuAEAS nyo,
w9 AC mF W AEHLA)AHEL BT 455 ME R 59 AL Klebsiella pneumoniae® EH“H
Aoz e HAA4FLE&E EYd AR

Folgoz e s4ait, WEM SFo e 2 _ _
7} 345327 45302 okt Utk shx|uk Wuk gt golvt Ztwg FI F Aol dis
Fojgolt Aug F = 455gor gysg  99%IIS AddLas wAln. wed W9
o T3 AdPYAREe AL jr‘_ﬂalo]_x] ore Az} ojtf ZtuAe H oAz EML Ax HAE
WARY A4S BE 235302 BobAw gumg  TOAEEE FeY S Ao
o Ztu A F AE BE 45Fo|goz o
FAHE7E 43 S7hekT o2 55 94 4. A =
Al B2 AgAZ = dFAR=TE 975 BF
Mgt stmA et Bas Aoz wekEc
A% o|42E B 7042 FRYT £4AL
Q Q3 % = EXENTR
= o Hod EFEHL B AP 5 S
8E FEEE 9ME ABEEFE 0% ozt REASE ¢ ¢ ANt WAE
Table 4. Antimicrobial activity of dyed silk and cotton fabrics
Fabric Staphylococcus aureus Klebsiella pneumoniae
Undyed 90.5 54.0
Silk Dyed 99.9 62.5
Mordant 99.9 99.9
Crosslinking 99.9 99.9
Undyed 0 0
Dyed 99.9 99.9
Cotton Mordant 99.9 99.9
Crosslinking 99.9 99.9

Textile Coloration and Finishing, Vol. 27, No. 3



200

I AAE FM Al pH 4904 d¥:= 10g/L, 94
BEEE 20%owf 2 100Co|A 60mino] ojAx
ae] Hyg PuzAe WRHIL o4z
22002 dME Ago AAEL 0 @ A
HedAIEE $4oEn, WEA U 9%
Fz7 AP oer Iorxur, gulnjgolt A E
59 AYES FAAND & AT
FEEER ‘x‘*“% H2AEL 99 9%° A
o P e AEALS TE e
A &9 AL Klebsiella pneumoniae®| T
Fago] Woked wEelu 7 E o
AT, TWEtA Ax FEES
e A HE =9
AADA ARA
7| E o},

ofy

AFL YA EAEA] Aol ol 4
A7ATFAY

2
3l

B
References

1. S. J. Kim and J. Jang, Vat Dyeing of Wool and
Cotton Fabrics with Sephia Melanin, Textile
Coloration and Finishing, 22(2), 88(2010).

2. Y. J. Jang, Y. H. Choi, H. M. Lee, M. S. Tak,
W. S. Lyoo, and J. Jang, Color Deepening and
Antimicrobial Finish in the Dyeing of Cotton
Fabrics Using Rhus verniciiflua Extract, Textile
Coloration and Finishing, 23(1), 28(2011).

3. E. S. Imand H. S. Lee, A Study on Function of
Natural Dyeing with Cotton Fabrics Using Jeju
scoria, Textile Coloration and Finishing, 23(3),
176(2011).

4, K. Y. Nam and J. S. Lee, Dyeability and
Functionality of Chaenomelis Fructus Extract, J.
Kor. Soc. Cloth. Ind., 14(3), 478(2012).

5. M. W. Huh, Dyeability and Functionality of
Cotton Fabrics Treated with Persimmon Juice,
Textile Coloration and Finishing, 23(4), 187(2011).

6. M. S. Kim, Y. J. Shin, and J. Jang, Antimicrobial
Finish of Cotton and Silk Fabrics Dyed with
Schizandra chinensis Fruit Extract, J. Korean Fiber
Soc, 50(3), 1089(2013).

SIS 2] A 27H A 3T

7.

10.

11

12.

13.

14.

15.

16.

17.

M. J. Jung, S. Y. Bu, K. H. Tak, J. E. Park, and
E. J. Kim, Anticarcinogenic Effect of Quercetin by
Inhibition of Insulin-like Growth Factor (IGF)-1
Signaling in  Mouse Skin Cancer, Nutrition
Research and Practice, 7(6), 439(2013).

R. H. Kwon and B. J. Ha, Increased Flavonoid
Compounds from Fermented Houttuynia cordata
using Isolated Six of Bacillus from Traditionally
Fermented Houttuynia cordata, Toxicological
Research, 28(2), 117(2012).

J Y. Lee, Y. J Lee, and W. S. Park,
Anti-inflammatory Effect of Fermented
Houttuyniae Herba Water Extract on LPS-induced
Mouse Macrophage, Korean J. Herbology, 25(3),

27(2010).

J. H. Lee, K. N. Lee, C. W. Lee, H. J. Chun,
and I. S. You, The Inhibitory Effects of
Quercitrin ~ from  Houttuynia Cordata  Against
Cadmium Induced Cytotoxicity(VIIl), J. Korean
Chem. Soc., 47(2), 176(2003).

Y. S. Kim, S. K. Eo, H. J. Kim, D. I. Lee, K

H. Kim, and S. S. Han, Antiherpetic Activities of
Natural Quercitrin Alone and in Combinations
with Nucleoside Antiherpetic Agents, J. Applied
Pharmacology, 7, 158(1999).

X. Chen, Z. Wang, Z. Yang, J. Wang, Y. Xu, R.
Tan, and E. Li, Houttuynia cordata Blocks HSV
Infection through Inhibition of NF-kB Activation,
Antiviral Research, 92, 341(2011).

E. K Jo and S. C. Lee, Antioxidant and
Acetylcholinesterase  Inhibitory ~ Activities  of
Subcritical Water Extracts from Houttuynia cordata
Thunb, J. Korean Soc. Food Sci. Nutr., 40(10),
1391(2011).

J. H. Song, M. J. Kim, H. D. Kwon, and I. H
Park, Antimicrobial Activity of Fractional Extracts
from Houttuynia cordata Root, J. Korean Soc.
Food Sci. Nutr., 32(7), 1053(2003).

H. R. Jeong, J. H. Kwack, J. H. Kim, and G. N.
Choi, Antioxidant and Neuronal Cell Protective
Effects of an Extract of Houttuynia cordata
Thunb, Korean J. Food Preserv, 17(5), 720(2010).
K. M. Lau, K. M. Lee, C. M. Koon, S. F.
Cheung, and C. P. Lau, Immunomodulatory and
Anti-SARS Activities of Houttuynia cordata, J.
Ethnopharmacology, 118, 79(2008).

Y. Tao, W. Bijia, L. Jian, C. Jiangang, and Y.
Yiqgi, Quantitative Analysis of Citric acid/sodium
Hypophosphite Modified Cotton by HPLC and
Conductometric Titration, Carbohydrate Polymers,



121, 92(2015).

18. M. W. Huh and J. S. Bae, Dyeability and
Functionality of Synthetic Fabrics Treated with
Persimmon  Juice, Textile  Coloration and
Finishing, 26(2), 131(2014).

19. X. Xu, H. Ye, W. Wang, L. Yu, and G. Chen,
Determination of Flavonoids in Houttuynia cordata
Thunb and Saururus chinensis(Lour.) Bail By
Capillary  Electrophoresis  with  Electrochemical
Detection, Talanta, 68, 759(2006).

20. E. D. Rijke, P. Out, W. Niessen, F. Ariese, C.
Gooijer, and U. Brinkman, Analytical Separation
and Detection Methods for Flavonoids, J.

201

Chromatography A, 1112, 31(2006).

21. R. S. Razmara, A. Daneshfar, and R. Sahraei,
Solubility of Quercetin in Water + Methanol and
Water + Ethanol from (292.8 to 333.8)K, J.
Chem. Eng. Data, 55, 3934(2010).

22. A. Chourasiya, A. Upadhayay, and R. N. Shukla,
To Assess Isolation of Quercetin from the Leaves
of Azadirachta Indica and Antidiabetic Study of
the Crude Extracts, J. Pharmaceutical and
Biomedical Science, 25(25), 179(2012).

23. S. H. Choi, Dyeability of Protein Fiber Treated
with Wisteria floribunda Leaf Extract, Textile
Coloration and Finishing, 26(3), 254(2014).

Textile Coloration and Finishing, Vol. 27, No. 3



