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Natural Dyeing of Silk Fabrics with Humulus japonicus Extract
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Abstract: The purpose of this study is to investigate the dyeability of silk fabrics with Humulus japonicus (Hwansam)
extract which is a kind of weeds that grows wild in the suburbs. In the research, the general extract method was
conducted with the extract from fresh herb of root-removed Humulus japonicus while we investigated the optimal dyeing
conditions and dyeability depending on the changes of the kind of mordants, methods and temperature. The functional
properties such as antibacterial activities, deodorization and UV protection were also reviewed. The ideal output, as a
result, was shown at 100% of dye concentration, 90C of dyeing temperature and 40 minutes of dyeing time while in
terms of dye uptake depending on the kind of mordants and methods, it was found that among four mordants of SnCl,,
AIK(SO4);, CuSOs, and FeSO; post-mordanting with FeSO; showed the best result. Color fastness to washing, dry
cleaning and rubbing was found strong at grade 4-5 and the grade to light was as good as 3 while to perspiration was
good at 4-5 as well. In aspects of functional properties, it showed excellent results of 99% deodorization rate, 98% UV
protection rate and 99.9% bacterial reduction against Staphylococcus aureus.

Keywords: Humulus japonicus, natural dyeing, silk, deodorization, colorfastness
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Figure 1. Chemical structure of luteolin and quercitrin.
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Table 1. Characteristics of fabrics

Fabric content Silk 100%
Weave plain
Thickness(mm) 0.12
Fabric warp 31
count weft 41
Weight(g/m”) 53 +£2
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where, K : absorbance coefficient of dyed material

S : scattering coefficient of dyed material

R : reflectance
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Matching System (UtraScan PRO, Hunter Lab, USA)
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A YU(Gray scale for color change)

of A%} gote AW A7 WA
1
2

T o]y WAL AHA Y(Chromatic transference scale)

o7 AFIA L& 27, FE 52%$ 1000mL2)
&719] dEYol % 500ug/mLE FYste] 30+,
60, 90, 12029 A7t H=E Z+7He] AHES

24Tk £H%9) AL e A% Dok
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A

Deodorization rate(%) =

where, A : Gas concentration of blank

B : Gas concentration under specimen existence

2.6.2 XM xjctE

LA AFFES E457] $19+e] UV Transmittance
Analyzer(Labsphere Co., USA)E A}&3ts] KS K
0850-2009¢]] w}z} Xenon Arc FYL=Z 290~400nm
oA AeH TS ZAsAT UV-A FTe
315-400nm T3} H ool A] ZA3}T, UV-BE 290-315mm
o sy WelelA ZHstdth AoH Aegel A
AHA 2 o3 o) A(3)¢ 2o

UV protection(%) = 100-UV transmittance(%) ‘- (3)

6538)} | H - (Klebsiella pneumoniae, ATCC 4352)
ol, & A& AL thF9 A At

A

Bacteria reduction rate(%) = x 100 -+ (4)

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. Effect of dyeing temperature on the L*, a* b¥*,

japonicus extract
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Figure 2. Effect of dyeing temperature on the K/S values
of silk fabrics dyed with Humulus japonicus extract(60min).
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h and AE*ab values of silk fabrics dyed with Humulus

Temperature(C) L* a* b* C* h AE*ab
40 67.14 3.96 27.80 28.08 81.86 38.60
60 64.24 3.92 26.44 26.73 81.53 39.93
80 59.06 3.79 23.36 23.67 80.75 42.49
90 54.84 4.59 21.80 22.27 78.07 45.55
100 50.80 5.71 21.92 22.66 75.37 49.38
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Figure 3. Effect of dye concentration on the K/S values of
silk fabrics dyed with Humulus japonicus extract(60min).
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Figure 5. Effect of mordanting methods on the K/S values
of silk fabrics dyed with Humulus japonicus extract(40°C).
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Figure 4. Effect of dyeing time on the K/S values of silk
fabrics dyed with Humulus japonicus extract.
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Figure 6. Effect of mordanting methods on the K/S values
of silk fabrics dyed with Humulus japonicus extract(90C).
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Table 3. The changes of Munsell values and L*, a*, b* of silk fabrics dyed with Humulus japonicus extract by mordanting

methods : 40°C
Dyeing Temp.(C)  Methods Mordants L* a* b* Munsell values
Sn 70.70 2.11 3343 4.5R 9.8/6.8
Al 70.21 2.44 31.81 8.8R 9.75/5.5
pre Cu 71.01 2.53 27.00 4.3R 9.72/6.6
Fe 67.34 2.03 23.93 4.2R 9.69/6.2
0 Sn 69.92 1.90 49.01 9.1R 9.83/6.1
Al 69.34 0.65 45.33 9.1R 9.81/6.0
post
Cu 58.44 2.99 39.65 8.8R 9.77/5.8
Fe 35.09 -0.07 15.76 3.9R 9.58/5.5
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Table 4. The changes of Munsell values and L*, a* b* of silk fabrics dyed with Humulus japonicus extract by

mordanting methods : 90C

Dyeing Temp.('C) Methods Mordants L* a* b* Munsell values
Sn 61.13 4.09 25.07 4.2R 9.69/6.2

Al 61.19 4.10 25.09 4.2R 9.69/6.2

P Cu 59.62 3.55 22.97 4.2R 9.67/6.1

Fe 60.67 3.00 22.40 4.2R 9.67/5.9

0 Sn 61.51 3.12 36.41 8.8R 9.75/5.7

Al 60.37 2.05 33.23 8.5R 9.7/5.5

post
Cu 54.67 2.01 32.30 8.4R 9.68/5.6
Fe 37.86 0.09 16.65 3.8R 9.53/5.6
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Table 5. Colorfastness of silk fabrics dyed with Humulus
japonicus extract
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Table 6. Deodorization rates of silk fabrics dyed with
Humulus japonicus extract

color change 4-5
Washing
staining 4-5
color change 4-5
Dry cleaning
staining 4-5
Light fastness 3
. dry 4
Rubbing
wet 4-5
o o color change 4-5
Perspiration(acidic) .
staining 4
o . color change 4-5
Perspiration(alkalin) .
staining 3-4
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Deodorization Deodorization rates(%o)
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 Humulus
japonicus extract

UV protection UV protection(%)
UV-cut Untreated fabrics Dyed fabrics

UV-A(315~400nm) 70.0 08

UV-B(290~315nm) 75.4 98

Table 8. Antibacterial activities of silk fabrics dyed with
Humulus  japonicus extract

Antibacterial UV protection(%)
activitly  Staphylococcus Klebsiella
Sample aureus pneumoniae
Silk 99.9 17.9
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