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A Study on the Black Color Expression of Silk
Fabrics with Juglans mandshurica Cortex
Extract

JeNam Lee:Eunlin Lee'
Dept. of Clothing and Textiles, Gyeongsang National University

Abstract

This study is fundamental research on how to be able to scientifically
quantify and reproduce a natural dyeing procedure. By dyeing silk fabrics,
the establishment of a reproducible dyeing method was sought. Juglans
mandshurica has been known as one of the most widely used black
vegetable dyes. Repetition conditions and combination dyeing were
performed with Juglans mandshurica cortex, gallnut, clove, and Eclipta
prostrata L. extracts to express a deep black color. Juglans mandshurica
cortex, gallnut, clove, and Eclipta prostrata L. extracts were suitable for
black coloration and showed a darker black color when combined with
iron mordant. Specifically, Juglans mandshurica cortex and clove can be
used for deep black coloring. Color fastness when washed or dry cleaned
was found to be strong with a grade of 4-5 and fastness to light was
rated at a 3-4. The grade of color change when exposed to rubbing and
perspiration was good at a 4-5. In regards to functional property aspects,
it showed excellent results with a 99% deodorization rate at 120 minutes
of dyeing time, 97.1% UV protection rate, and 85.9% and 62.3%
bacterial reduction against Staphylococcus aureus and Streptococcus
pneumoniae, respectively. Therefore, it is considered that the extract from
the Juglans mandshurica cortex is of great value as an eco-friendly,
natural dyestuff.
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Table 1. Characteristics of Fabrics

Fabric Content Silk 100%
Weave Plain
Thickness(mm) 0.12
warp 51
Fabric
Count
weft 41
Weight(g/ni) 53+2
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Deodorization rate(%) =

where, A : Gas concentration of blank

B : Gas concentration under specimen existence
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Bacteria reduction rate(%) = 1 x 100 (3)
where, A : the number of microbe in blank, after
18hours

B : the number of microbe in specimens, after
18hours
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Table 2. Color of Dyed Material under Repetition Conditions: Pre-Mordanting

Dyec! Methods Repetition L a’ b* Munsell value Color
Material
None 64.93 5.63 26.98 10YR 6.48/4.4 -
1 47.30 6.66 22.49 8.5YR 4.7/4.0 -
J
Fe 2 33.79 5.62 19.98 0 341/0 -
3 20.94 6.28 17.98 0 2.12/0 -
None 88.33 0.14 13.15 7.5YR 8.84/1.9
1 69.81 2.19 7.59 9.8R 6.92/2.4
G
Fe 2 59.11 3.16 5.84 7.1R 5.85/1.8 -
3 4482 3.83 5.10 45R 441/ 0 -
None 72.79 5.04 26.98 10YR 7.28/4.3
1 51.74 6.10 21.08 5.6YR 5.13/4.3 -
C
Fe 2 29.89 453 13.82 10YR 2.99/2.3 -
3 16.85 3.27 9.36 7.6YR 1.68/4 -
None 78.71 2.28 20.85 2.5YR 7.87/29
1 61.23 2.05 17.19 2.5Y 6.06/1.7 -
E

J: Juglans mandshurica Cortex, G: Gallnut, C: Clove, E: Eclipta prostrata L.



ojHe - 0|27l / 712 2Im| FEUEZ 0[S

Table 3. Color of Dyed Material under Repetition Conditions: Post-Mordanting

Dyeq Methods Repetition L a’ b* Munsell value Color
Material
None 64.93 5.63 26.98 10YR 6.48/4.4 -
1 44 .87 -0.64 17.08 6.1Y 4.44/1.4 -
J
Fe 2 15.68 4.46 15.18 0 158/ 0 -
3 15.33 3.31 16.52 0 154/0 -
None 88.33 0.14 13.15 7.5YR 8.84/1.9
1 57.93 2.32 -3.12 8.3P 5.68/0.6 -
G
Fe 2 48.68 3.14 -1.21 2.5RP 4.77/0.4 -
3 35.36 3.77 -2.97 2.5RP 3.48/0.1 -
None 72.79 5.04 26.98 10YR 7.28/4.3
1 33.74 -0.16 5.50 0 334/0 -
C
None 78.71 2.28 20.85 2.5YR 7.87/2.9
1 46.93 -1.58 14.24 7.5Y 4.63/0.5 -
E
Fe 2 31.13 -0.28 16.07 5Y 3.11/1.9 -
3 25.72 0.55 16.23 0 258/ 0 -

J: Juglans mandshurica Cortex, G:

Gallnut, C: Clove, E: Eclipta prostrata L.
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Table 4. Color of Dyed Material under Combination Dyeing Conditions

Combination Dyeing L a' b* Munsell Value Color
-G 38.58 3.62 2.76 9.5RP 3.8/1.4 -
J-C 21.81 0.49 8.80 2.5GY 2.14/8.4 -
JE 29.59 0.86 14.83 5Y 2.96/2 -
G-J 27.35 3.56 7.02 9.3R 2.73/1.9 -
G-C 27.74 1.45 7.03 0 2.76/ 0 -
G-E 16.28 4.86 -9.54 10PB 1.56/1.9 -
C 21.89 1.74 11.82 2.5Y 2.19/3.6 -
C-G 35.39 343 1.76 7.5RP 3.49/0.3 -
C-E 18.33 0.74 2.19 0 1.81/0 -
E-) 23.89 1.87 15.87 2.5Y 2.4/3.5 -
E-G 32.78 4.25 -2.17 2.5RP 3.23/0.2 -
E-C 14.01 0.32 4.88 0 137/ 0 -

J: Juglans mandshurica Cortex, G: Gallnut, C: Clove, E: Eclipta prostrata L.
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Table 5. Colorfastness of Silk Fabrics Dyed with Juglans mandshurica Cortex Extract

; Color Change 4-5
Washing
Staining 4-5
. Color Change 4-5
Dry Cleaning =
Staining 4-5
Light Fastness 3-4
Dy 45
Rubbi
ubbing e e
- - Color Change 4-5
P
erspiration(acidic) Staining s
Color Change 4-5
Perspiration(alkalin) -~ 9
Staining 4-5

Table 6. Deodorization Rates of Silk Fabrics Dyed with Juglans mandshurica Cortex Extract

Deodorization Deodorization Rates (%)
Time(min) Untreated Fabrics Dyed Fabrics
30 32 99
60 37 99
90 40 99
120 44 99
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Table 7. UV Protection of Silk Fabrics Dyed with Juglans mandshurica Cortex Extract

UV Protection

UV Protection (%)

UV-Cut Untreated Fabrics Dyed Fabrics
UV-A(315~400nm) 70.0 97.1
UV-B(290~315nm) 75.4 97.2

Table 8. Antibacterial Activities of Silk Fabrics Dyed with Juglans mandshurica Cortex Extract

Antibacterial Bacteria Reduction Rate (%)
Activitiy
Staphylococcus Klebsiella
Sample Aureus Pneumoniae
Silk 85.9 62.3
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