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Dyeability and Functionality of Wool Fabrics Dyed
with Zizania latifolia Turcz. extract

Eunsook Ko and Hyesun Lee
Dept. of Fashion & Textiles, Jeju National University, Jeju, Korea

Abstract: This study investigated the proper dyeing conditions, color fastness and functionality of wool fabrics dyed
with Zizania latifolia Turcz. We also tried to improve light fastness through treatment with benzophenone ultraviolet
absorber. The dyeing of wool fabrics using Zizania latifolia Turcz was good even without pretreatment or mordanting
treatment. Optimal wool fabric dyeing conditions were colorant concentration of 200% (o0.w.f.), dyeing temperature of
1000C, dyeing time of 80 minutes and a dye bath pH of 3. Color fastness of dyed wool fabrics to washing, rubbing,
perspiration and light was 4-5, 5, 4-4-5 (acidic), 4-5 (alkaline) and 2 respectively. The results after treatment with ultra-
violet absorber for improving the fastness of daylight were improved to 3-4 grade. The UV protection rate were
increased after dyeing and the deodorization of ammonia gas improved to 98%. Bacterial reduction rate (Staphylococcus
aureus) of wool fabrics was excellent at 99.9%. All dye fastness (except for light fastness) was excellent; in addition,
the functionality of wool fabrics dyed with Zizania latifolia Turcz also improved. The results are expected to be applied
to various fields because they indicate excellent results after treatment with ultraviolet absorber for improving the fast-

ness of daylight.
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Table 1. Characteristics of fabric
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Fabric count (threads/inch)

Material Weave
Warp

Thickness (mm) Weight (¢/m’)

Weft

Wool 100% plain 84

68 0.36 115+1
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Deodorization rate (%) = 4-

A : Gas concentration of blank

B : Gas concentration under specimen existence
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Reduction rate (%) = T

a : CFU of 18 hours later in control

Mb : CFU of 18 hours later in sample
(CFU : Colony Forming Unit)
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Zelek 4] 1:100, HAEE 200%(0.wL), BAAZE 80%E, pH
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Table 2. Effect of dyeing temperature on the K/S values of fabrics dyed with Zizania latifolia Turcz. extract (200% o.w.f., 80min, pH 5.5)

Material ~ Dyeing temperature ~ K/S L* a* b* 4AE Munsell Sample
20°C 1.22 80.60 1.76 20.76 11.05 2.8Y 8.02.9
40°C 1.74 75.95 3.00 21.67 15.00 2.0Y 7.5/3.2 B
Wool 60°C 3.13 69.68 422 23.83 21.36 1.6Y 6.9/3.6 i b
80°C 3.92 65.92 522 23.65 24.59 0.9Y 6.5/3.6
100°C 10.49 50.35 7.86 24.43 39.38 9.9YR5.0/3.9 By
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Table 3. Effect of dye concentration on the K/S values of fabrics dyed with Zizania latifolia Turcz. extract (100°C, 80min, pH 5.5)

Material ~ Dye concentration ~ K/S 1L a* b* AE Munsell Sample
10% 1.34 77.17 1.53 19.33 12.36 2.8Y 7.6/2.7 [
30% 2.66 68.25 4.05 21.64 21.43 1.4Y 6.7/3.3
Wool 50% 3.09 66.25 4.56 21.69 23.30 1.0Y 6.5/3.3 el
100% 5.57 58.29 6.32 22.80 31.23 0.3Y 5.7/3.6 ey
200% 10.08 50.81 7.74 24.08 38.82 9.9YR5.0/3.9 B
500% 13.81 49.35 9.59 28.44 42.14 9.8YR4.9/4.6 B
Table 4. Effect of dyeing time on the K/S values of fabrics dyed with Zizania latifolia Turcz. extract (200% o.w.f, 100°C, pH 5.5)
Material Dyeing time K/S ILE a* b* AE Munsell Sample
20min 4.58 62.34 5.66 23.01 27.54 0.6Y 6.1/3.6 :
40min 6.26 57.85 6.74 23.81 32.11 0.2Y 5.7/3.8 |
60min 7.45 55.23 7.11 23.95 34.61 10.1YR5.4/3.9 By
Wol 80min 8.83 5225 7.32 23.41 37.22 10.0YR5.1/3.8 Er oowill]
100min 9.51 51.66 7.57 24.25 38.09 10.0YRS5.1/3.9 BE @ &M
120min 10.04 50.85 7.84 24.38 38.93 99YR 5.0/3.9 |
Table 5. Effect of pH of dye bath on the K/S values of fabrics dyed with Zizania latifolia Turcz. extract (200% o.w.f, 100°C, 80min)
Material pH of dye bath K/S JLE a* b* AE Munsell Sample
3 19.17 45.73 10.19 27.10 45.05 9.2YR 4.5/4.5 |
5 10.21 50.99 8.06 2422 38.79 9.7YR 5.0/3.9 B |
Wool 55 9.01 52.16 7.42 23.76 37.42 10.0YR 5.1/3.8 B
7 8.87 52.58 7.52 24.04 37.15 10.0YR 5.2/3.9 B
9 5.61 59.79 6.02 24.40 30.46 0.7Y 5.9/3.8 B
11 5.57 61.89 6.26 2891 30.96 1.2Y 6.1/4.5 B
o], 7M7), ol =7] Fol A e] 2 = el B YRAIGZ Uepskon], AAzko] dojdss Lk wopA|

el ol w717k AR wel 9ael B W
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1994).
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Table 6. Colorfastness of wool fabrics dyed with Zizania latifolia Turcz. extract

Washing Rubbing

Material Alkaline Neutral Dry Wet
Fade Stain Fade Stain Fade Stain Fade Stain
4-5 4-5 4-5 4-5 5 5 5 5

Perspiration Light
Wool Acidic Alkaline

s e . o Untreatment Aftertreated
4-5 4 4-5 4-5 2 3-4

Table 7. UV protection rate of fabrics dyed with Zizania latifolia Turcz. extract

UV-A (315~400nm) UV-B (290~315nm)
Undyed wool 88.1 96.5
Dyed wool 96.9 97.5

Table 8. Deodorization rates of silk fabrics dyed with Zizania latifolia Turcz. extract

Deodorization rates (%)

30min 60min 90min 120min
Undyed wool 64 66 68 70
Dyed wool 92 94 96 98
ey GeME YAGS Ao dehgth 9Bed 98 3.3 SERMEO| Jisy
O BB Legre wolA L, avgts) begte thAlR Rdehe 330, A9 ApeHg
3¢S B3k Table 7 A|3EHe] =gah= 29 UV-A9t UV-B2| 2pet
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Table 9. Reduction rates of silk fabrics dyed with Zizania latifolia Turcz.
extract

Material
Wool 99.9

Staphylococcus aureus reduction rate(%)
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