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Antimicrobial Dyeing of Cotton and Silk Fabrics Using
Houttuynia cordata Extract
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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 for 60min with 10g/L of NaCl under pH 4. Silk fabrics can be
dyed to higher K/S than cotton fabrics. The color fastness 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
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Extract X « X x X
Concentration(%) L a b c 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
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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 - - x x x

Concentration(%) L a b C 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
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Table 3. Color fastness of dyed silk and cotton fabric
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Laundering Rubbing
Shade 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
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Table 4. Antimicrobial activity of dyed silk and cotton fabrics
Fabric Staphylococcus aureus Klebsiella pneumoniae
Undyed 90.5 54.0
Dyed 99.9 62.5
Silk
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
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