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UV protection property of cloths dyed with flavonoid plant dye
/MR BT Yuko KOBAYASHI, #AK

Abstract: The aging of skin and pigmentation are caused by the ultraviolet radiation (UV). It is
important for UV protection of clothes to protection of human body. Materials, dyes and tissue
textiles were the factors that affect UV protection of clothes. Among them, dyes were paid at-
tention and vegetable dyes were used in this experiment. Plant pigment in a cell was an essen-
tial material of growth and sustaining life. And it was related with sun light.

This study was examined about the dyeing with onionskin, red radish and purple sweet po-
tato. The dyed cloths were examined for influence of dye species, dye concentration and fiber
material on Ultraviolet Protection Factors (UPF). Silk and cotton cloths were used for the dye-
ing. The cloth dyed with onionskin had high UV protection property. In near lightness value
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case, UPF of cotton cloth dyed by onionskin was high.

UPF of the dyed cloth was affected by the interactions of the dye sorption, structure of cloths

and the bond between mordant metal and pigment.
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UPF of cloths dyed with flavonoid plant dye
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Table 1 UPF value and UV protection category.
UPF UV Protection Category
15~24 Good Protection
25~39 Very Good Protection
40~ Excellent Protection
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Fig. 1 Absorption spectra of flavoniods plant

dyes in aqueous solutions.
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Fig. 2 UPF value of the dyed silk cloths.

() is the concentration of onionskin.
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Fig.3 UV transmittances of the treated silk
cloths.
The dye concentration
100% o.w L. . red radish, purple sweet potato
500% o.w.f. . onionskin
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Table 2 UPF values of silk cloths.

treatment
treat t+
Silk warm Al mordant Cu mordant pretreatment+ pretreatmen pretreatment+
water warm water Al mordant Cu mordant
UPF
3.2 3.2 2.4 4.0 4.7 3.7 3.0
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UPF of cloths dyed with flavonoid plant dye

Table 3 Structure of silk cloths

. weight(g/m) density cover-
thickness (mm) (number/inch) factor
. warp 0.0052 warp  140.5 320
Silk 0-120 weft  0.0027 weft  98.2 256
Treatment
warp 0.0059 warp 132.1 321
warm water 0.163 weft  0.0070 weft  99.9 264
pretreatment 0153 warp 0.0056 warp 132.1 313
+ warm water ’ weft  0.0065 weft 101.6 259
GCb* l)nb* Lo b*
red radish i purple sweet potato i onionskin
[Av) JuU .
10 — 10 ZU"
6 : ¢! ‘ ‘ ‘ ‘ bk 10
o W9 30 Do ™ @ 20 30 4. .
10 10 0 . : ax
- —10 10 30 50
Fig.4 a* and b* values of the dyed silk cloths.
<> :unmordanted silk O : Al mordanted silk []: Cu mordanted silk
black : 5(50) %o.wf. gray : 100(500) %o0.w{.
() is the concentration of onionskin.
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Fig.6 UPF of the dyed cotton cloths.

() is the concentration of onionskin.
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Fig. 7 UV transmittances of the treated cotton

cloths.

The dye concentration

100% o.w f.red radish,purple sweet potato
500% o.w.f.:onionskin

Table 4 UPF values of cotton cloths.

Treatment
cotton warm Al mordant Cu mordant pretreatment+ pretreatment+ pretreatment+
water warm water Al mordant Cu mordant
UPF
3.2 3.6 3.4 4.1 3.8 4.1 4.8
Table 5 Structure of cotton cloths.
thickness . density of weave Cover-
(mm) weight (g/m) (number/inch) factor
warp 0.0252 warp 77.9 339
cotton 0.238 weft  0.0212 weft  69.4 277
Treatment
warp 0.0368 warp 74.5 320
warm water 0.282 weft  0.0364 weft  69.4 296
pretreatment 0.290 warp 0.0360 warp  76.2 323
+ warm water ’ weft  0.0340 weft 69.4 286
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UPF of cloths dyed with flavonoid plant dye
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Fig.8 a* and b* values of the dyed cotton cloths.

<> : unmordanted cotton O : Al mordanted cotton []: Cu mordanted cotton
black : 5(50) %o.wf. gray : 100(500) %0.w .
() is the concentration of onionskin.
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Fig.9 The relationship L* and UPF of the dyed
cotton cloths.
A Tunmordanted cotton O : Al mordanted cotton
[J: Cu mordanted cotton
gray - red radish dark gray : purple sweet potato
white : onionskin
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@ : cotton treated by pretreatment and warm
water
The dye concentration
100% o.w L. . red radish,purple sweet potato
500% o.w.f. . onionskin
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