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Natural dyeing of Soybean Protein Fabrics
- Gallnut -

Young-Ju Noh and Shin-Hee Lee'
Dept. of Clothing & Textiles, Kyungpook National University, Daegu, Korea

Abstract : This study investigatesthe dyeability of soybean protein fabric after dyeing with gallut. In this study, the col-
orants of gallnut were extracted with boiling water at 60°C and 60min. Soybean protein fabric was dyed with extracted
solution from gallnut according to concentration, temperature and time. After dyeing with gallut solution, dyeability (K/
S) was obtained by CCM observation. Al, Cu and Fe were employed as a mordanting agents. Various color changing were
produced by the interactions of mordants that weredifferent from soybean protein fabric; however, Al mordant was not
indicated as a variable color change. Fastness to washing and light were also investigated. Consequently, the dyeability
of the soybean protein fabric dyed with gallut showed reasonable results at 100% o.w.f, 90°C, for 60min. Fastness to wash-
ing according to concentration indicated good result as more than grade (4-5) in general. Fastness to light was almost the
same compared to fastness to washing at all concentrations. Fastness to washing according to mordants indicated good
grade (4) in principle at Al, Cu, and Fe; in addition, fastness to light indicated a good grade too. Fastness to light also indi-
cated the highest dyeability at Fe mordant. This study shows that gallut is a reasonable dyestuff to soybean protein fabric
and that it is possible to manufacture a variety of products that use soybean protein fabric.
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Table 1. Characteristics of soybean protein fabric

Material Soybean protein fabric(100%)
Yarn count 36.7'sx35.4's
Weave plain
Density (threads/5 cm) 170x270
Weight (g/m®) 1405

Treatment of

mordant Preparing of
(60°C,30min) gallnut dyeing
After solution
mordanting, (60°C,60min)
wash & dry

Fig. 1. Dyeing process.
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Table 2. Color Change of the dyed fabrics with gallut according to
concentration

) Color Dyeing concentration(%o)
Fabric

factors  Control 50 100 150
L 81.21 71.62 70.25 71.78

Soybean a -1.89 1.11 1.65 221
protein b 15.12 16.55 17.21 18.95
fabric C 15.23 16.68 17.29 19.07
h 97.14 86.18 84.52 83.36

Dyeing time : 60min, 90°C
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Fig. 2. Effect of dyeing concentration on the K/S value of soybean
protein fabric dyed with gallut(90°C, 60min.).
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Non

Soybean
protein fabric

Fig. 3. Photographs of dyed fabric with gallut according to concentration.
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Fig. 4. Effect of dyeing time on the K/S value of soybean protein fabric
dyed with gallut(dyeing temp. 90°C).
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Fig. 5. The chemical structure of Penta-m-digalloyl-B-glucose and gallic
acid.
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Fig. 6. Effect of dyeing temperature on the K/S value of soybean protein
fabric dyed with gallut(dyeing time. 60 min).
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Table 3. Color Change of the dyed fabrics with gallut according to temperature

Dyeing temperature(°C)

. color
Fabric
factors control 30 40 50 60 70 80 90 100 110
L 81.21 80.4 79.78 79.92 79.47 78.78 76.38 72.93 65.31 56.58
a -1.89 -1.54 -1.06 -0.98 -0.39 -0.11 0.69 1.58 3.65 5.70
Soybean protein fabric b 15.12 14.79 14.84 13.67 15.38 15.24 16.39 17.70 20.55 22.82
C 15.23 14.87 14.88 13.70 15.38 15.24 16.41 17.77 20.87 23.52
h 97.14 95.94 94.10 94.10 91.44 90.40 87.57 84.90 79.94 75.98

Dyeing time : 60min
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Fiber Mordant

Non
Al
Soybean
protein fabric
Cu
Fe

Fig. 7. Photographs of dyed fabric with gallut according to the
mordanting methods.
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Table 4. Color change of dyed fabric with gallut according to mordanting
methods

Color value
L 72.93
1.58
17.70
17.77
84.90
77.12
0.01
16.87
16.87
89.98
53.28
4.43
22.12
22.56
78.67
24.73
2.16
-4.90
5.36
293.82

Mordanting method Color factors

Non
mordant
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Dyeing time : 60min, 90°C
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Fig. 8. Effect of dyeing mordants on the K/S value of soybean protein
fabric dyed with gallut(90°C, 60 min).
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Table 5. Fastness to washing & light of dyed fabric with gallut according
to concentration

Fiber Concentration  Fastness to Fastness to
(0.w.f) washing light
Control 4-5 3-4
Soybean protein 50 4-5 4-5
fabric 100 4-5 4
150 4 4
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Table 6. Fastness to washing & light of dyed fabric with gallut according
to mordants

F.
Fiber Concentration(o.w.f) astne%s o Fastness to light
washing
Non 4-5 4
Soybefm Al 4 3
protein
fabric Cu 4 4
Fe 4 4-5
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