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Dyeing Characteristics and Colorfastness of Cotton and Flax Fabrics Dyed
with Natural Indigo Using Glucose Reduction
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Abstract

This study was conducted to make help an environment-friendly dyeing method for natural indigo. In this study,
glucose was used as a reducing agent for indigo. Four kind of fabrics composed of cotton fiber and flax fiber were
used for this study. Dyeing with natural indigo was done under four different dyeing conditions having different pH
levels and dyeing temperatures. Dyeing characteristics (color characteristics and color strength) and colorfastness were
also measured. The dyeing differences in characteristics and colorfastness were analyzed based on the fiber type and
dyeing condition. There were significant differences in color characteristics and color strength (K/S value) of fabrics
dyed with natural indigo using glucose reduction based on the fiber type and dyeing condition. The K/S value of
the fabric dyed with natural indigo through glucose reduction was the highest at 660nm. The colorfastness of the
four fabrics dyed using natural indigo had a rate of 4 to 5 with the exception of rubbing fastness, which indicated
good colorfastness.
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HAE 43.51bc 0.79a -10.42ab 10.46ab 3.59a
opulz & 41.72¢ 0.86a -10.07a 10.11b 3.84a
w2 E 44.84b 0.74a -10.93b 10.96a 3.32a
olnf A 53.37a 0.13b -10.64ab 10.64ab 1.92b
F-value 55.42%%* 13.05%** 4.15% 3.93% 36.39%#*

* p<.05, *** p<.001.

a, b, c: Means with the same letter are not significantly different (p<.05).
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. %ﬂéii * | CIELAB * M;n;ll sz | A A
pH E_;C) L a C B
7 21 44.68a 0.84 -10.45 10.47 123 PB 3.25b -
7 50 41.54b 1.14 -10.59 10.65 1.87 PB soa | [
WA | ] 21 44.59a 0.41 -10.15 10.62 064 PB | 34020 | [N
11| 50 | 4322ab | 094 | -1005 1010 | 131eB | 3510 | [N
F-value 4.47% 2.97 0.79 0.91 1.91 4.47%
7 21 40.15b 0.86 -10.88a 10.92a 1.62 PB s25a | [
7 50 40.92ab 0.78 9.88ab | 9.91ab 112 | 4080 | [
;g o2 42982 | 107 | -108la | 1087a | 173 PB | 3.58a0 | [N
1 50 42.84ab 0.74 -8.69b 8.73b 0318 | 343 | [N
F-value 6.23* 070 | 10.52%* | 10.18%* 247 7.41%
7 21 42.87b 0.84 | -1092a | 1095b | 1.48 PB 372 | [
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o | 50 56472 | 004 | -10.74 10.74 9.79 B 1sic | [
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*p<.05, **p<01, ***p<.001.

a, b, ¢c: Means with the same letter are not significantly different (p<.05).
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