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Dyeability and Antibacterial Activity of the Fabrics

Using Balsamine Extracts
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Abstract —Dyeing liquor was extracted from flowers, leaves and stems of balsamine. Dyeing properties,
colorfastness and antibacterial activities of the fabrics dyed with the balsamine extracts were investigated
at a variety of dyeing conditions of differing pH, time and temperature.

Wool, silk and nylon fabrics showed better dyeability than cellulosic fabrics, i.e. cotton, linen and
rayon. Especially, nylon fabrics showed the highest K/S values. The dye-uptake was achieved to the
highest degree during the first ten minutes of dyeing procedure. All fabrics were dyed well at 40 Gvith
no pH adjustment. The pH of unadjusted balsamine extracts was 4.6.

Their colorfastnesses to washing, drycleaning and perspiration were good as 4 or 4-5 grade, but

the

light fastnesses were poor as 1-2 grade. While, the antibacterial activities to Staphylococcus aureus and
Klebsiella pneumoniae were excellent with 99.9% of colonies reduction ratio. Their excellent antibacterial

activity was kept well after ten times washing.
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Table 1. Characteristics of the fabrics

Fiber Fabric | Fabric | Thickness | Weight

composition | weave | count (nm (gf m)
cotton 100% | Plain | 82x72 0.28 98
linen 100% | Plain | 80x64 0.32 132
rayon 100% | Plin | 135x75 0.21 104
silk  100% | Plain | 162 X108 0.23 86
wool 100% | Plain | 80x88 0.26 106
nylon 100% | Plain | 10288 0.11 58

Table 2. L', a’, b values of the scoured fabrics
Color values . . .
Fabrics L a b
cotton 92.26 0.10 0.71
linen 96.75 -0.60 4.78
rayon 96.26 -0.23 2.60
silk 97.09 -0.62 4.23
wool 92.34 -1.28 12.10
nylon 92.06 -0.07 0.02
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Fig. 2. Changes of K/S values of the fabrics
dyed with balsamine extracts at 40 C for 10
minutes
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Table 3. Color Values of wool fabrics dyed with
balsamine dyebaths of pH 3 ~10 at 40 “Cfor 10
minutes

Values L 2 b AE H e
pH

3 68.49 1517 2869 :30.50 |6.35YR 7.04/5.49
4 61.30 1848 2560 3640 4.12YR 6.06/5.54
4.6(control) |59.93 19.13 2560 37.50 4.70YR 15.82/5.67
5 62.61 1679 2567 3446 |4.86YR 6.19/5.30
6 66.39 1346 2241 28.64 |5.92YR 6.77/4.49
7 68.86 1190 2245 2590 |6.90YR 7.03/4.30
8 68.56 11.10 2021 :24.95 |6.87YR 7.00/4.21
9 71.38 1020 21.14 22.62 |7.62YR [7.28/422
10 72.33 1085 23.04 21.74 |7.61YR 7.38/4.55

2 4 6 8 10
pH of dyebath

Fig. 3. K/S values of wool fabrics dyed with
balsamine dyebaths of pH 3 ~10 at 40 C for 10
minutes
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Table 4. Color Values of the fabrics dyed with balsamine extracts for various time at 40 C
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color values
L 2 b AE H viC

Time(min)
10 82.72 419 1323 18.85 2.44YR 8.1412.37
e 15 80.71 541 13.50 20.04 L92YR 7.93/2.36
25 81.72 466 1327 18.83 L92YR 8.04/2.22
40 79.52 474 13.18 20.67 2.49YR 7811222
10 7923 5.80 12.91 19.19 0.86YR 7.78/2.49
- 15 78.84 622 12.20 2025 0.12YR 7.5412.40
25 78.67 5.89 11.80 20.18 0.31YR 7.5212.31
40 77.98 5.6 11.91 20.80 0.38YR 7.4512.33
10 75.88 9.58 15.99 30.56 837YR 7.44/332
15 74.78 10.11 15.31 31.65 7.86YR 7.32/3.70
rayon 25 7424 9.62 14.99 3177 8.16YR 7.27/3.58
40 73.65 8.95 15.34 3204 9.06YR 721352
10 64.63 14.19 21.93 40.08 6.72YR 6.29/4.60
, 15 65.58 12.08 16.91 4047 6.34YR 6.09/4.71
sille 25 63.36 12.85 17.95 45.04 6.03YR 5.87/4.94
40 61.43 13.08 17.37 46.59 5.64YR 5.67/4.89
10 59.93 1931 25.60 37.50 4.70YR 5.82/5.67
15 58.82 19.29 2351 37.11 471YR 5.11/4.82
wool 25 56.70 1927 .41 38.91 429YR 4.90/4.67
40 55.05 19.09 2142 40.10 4.03YR 476452
10 59.81 34.11 40.58 64.68 2.53YR 5.81/9.51
o 15 59.36 32.69 39.50 63.11 3.19YR 5.47/8.93
25 55.60 35.32 40.99 67.45 2.46YR 5.09/9.35
40 53.87 33.66 39.42 66.97 2.90YR 4.92/8.92
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Table 5. Dyeability of the fabrics dyed with balsamine extracts at 20, 40 and 60 C

color values
L a b AE H VjC
Temp.( C)
20 84.41 4.38 13.65 1791 2.29YR 8.31/2.29
cotton 40 82.72 4.19 13.23 18.85 2.44YR 8.14/2.37
60 82.55 3.54 12.16 18.21 3.16YR 8.12/2.17
20 80.61 6.67 14.70 19.22 0.31YR 7.92/2.83
linen 40 79.23 5.80 1291 19.19 0.86YR 7.78/2.49
60 79.26 5.06 11.54 18.38 1.41YR 7.78)2.23
20 75.05 12.37 22.19 31.31 7.81YR 7.35/4.45
rayon 40 75.88 9.58 15.99 30.56 8.37YR 7.44/3.32
60 76.92 7.23 14.05 28.03 9.77YR 7.54/2.79
20 68.16 14.43 24.14 38.50 7.08YR 6.65/4.92
silk 40 64.63 14.19 21.93 40.08 6.72YR 6.29/4.60
60 64.29 12.87 19.14 38.70 6.87YR 6.26/4.09
20 63.97 18.80 26.89 34.59 5.24YR 6.23/5.79
wool 40 59.93 19.31 25.60 37.50 4.70YR 5.82/5.67
60 57.61 17.03 21.76 37.22 4.89YR 5.59/4.90
20 67.82 31.81 40.65 59.04 3.18YR 6.62/9.37
nylon 40 59.81 34.11 40.58 64.68 2.53YR 5.81/9.51
60 59.54 31.11 39.56 62.07 3.20YR 5.79/8.98
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Table 6. Colorfastness to washing and drycleaning of the fabrics dyed with Balsamine extracts

Colorfastness Washing Drycleaning
. Staining . Staining
) Fading - Fading .
Fabrics cotton silk wool nylon cotton silk wool nylon
Cotton 2-3 45 4-5 - 4-5 4-5 4-5 -
Silk 2 - 4-5 45 3 4-5 - 4-5
Wool 2-3 45 - 45 - 45 4-5 - 4-5
Nylon 2 45 4-5 - 4-5 4-5 4-5 -
Table 7. Colorfastness to perspiration and light of the fabrics dyed with balsamine extracts
Colorfastness Perspiration
acidic basic .
i i Light
. Staining . staining
. fadin, fadin,
Fabric acing cotton silk acing cotton silk
cotton 4 4 34 4-5 4 4 1
silk 4 2 34 4 2 34 1
wool 4 2 34 4 2 3-4 2
nylon 4 3 3 4 4 4 1
of ebiet Bl delelre] erel me g 33 FFOrIAE] IrgE
AAde g2l 20TelM iAol & =M wool, A © T (Staphylococeus aureus ATCC
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Table 8. Antibacterial activities of the fabrics
dyed with balsamine extract

Antibacterial Reduction ratio of
activities colonies(%)
Dyed fabric S. aureus | K. pneumoniae
cotton over 99.9 99.9
silk over 99.9 over 99.9
wool over 99.9 over 99.9
nylon over 99.9 over 99.9
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