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Abstract —The aim of study was to elucidate dyeability and antimicrobial and antifungal activity of
silk fabrics dyed with Sophora Radix extracts according to different mordants.

Dyes were extracted from Sophora Radix using ethanol. Then, silk fabrics were dyed with extracts
two times by post-mordanting method in which the extract was 60%(owf), the mordant was 3%
(owf), LR was 1:20, the temperature was 60 70 C the time of dyeing was 60min., and the time of
mordanting was 60min.. The dyeability was evaluated by surface color, K/S values and durability of
dye. The skin microorganisms used in this study was S. sureus, B subtilis, S. epidermidis, P
acnes, P. aeruginosa, E. coli, A niger, C albicans and T. mentagrophytes.

The results are as follows;

1. When mordants were added, K/S value of silk dyed was not improved much and surface color

was 2.2Y to 8.8Y in H(hue) value which indicated greenish yellow to reddish yellow

2. The color fastness tests to light, perspiration, dry-cleaning, rubbing, and stain fabric washing
show 4~5th degree which were valuated excellent. The color fastness to fade washing was
improved to 3~4th degree by addition of KyCrO7 mordants.

3. Antibacterial activity of silk dyed using no—mordant as well as mordants was excellent on §
aureus, B subtilis, S.epidermidis and P.acnes, but showed poor antibacterial activities on P
aeruginosa and E.coli such as gram negative baterials

4. Antifungal activity of silk dyed with ethanol extracts was good on Aniger, Ccandida and T.
mentagrophytes.  Especially, on 7. mentagrophytes there was no growth of fungus during 72
hours in silk dyed mordanting with SnClz-2H»0.

Keywords : dyeability, antimicrobial activity, silk dyed with Sophora Radix ethanol extracts, skin
MICroor ganisms
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Table 1. K/S value of silk fabrics dyed by
Sophora Radix extracts with different mordants

Mordants A e (nm) K/S
None 390 1976
FeSO 4 390 2305
CuS04 400 2249
AL(SOy4)3 400 2293
K2Crz07 410 22.64
SnCl 2 400 1939

25

201

15
K/S

10

5 %
None Fe Cu Al K Sn
Mordant

Fig. 1. K/S value of silk fablics dyed with extract
of Sophora Radix using different mordants.
Fe=FeSO4, CU=CUSO4, A1=Alz(SO4)3, K=K 2C1'207,
Sn=SnCl,

Table 2. H (V/S) and ZE values of silk fabrics
by Sophora Radix extracts with different mordants

H(V/S)
& AE L a b H V/AC | E
Mordant
Controll [71.22 | -0.04 | -0.08
None 6469 | -5.70 | +45.27 |88Y |64/6.0 |46.16
FeSO 4 3315 | +484 | +22.09 | 22Y [33/34 4432
CuS04 500 | +423 | +51.95 | 46Y [55/7.3 |5466
AL(SO4)3 16228 | +020 |+56.58 |61Y |6.2/7.7 |37.36
K:Cr:07 |3L13 | +880 |[+51.80 |28Y |5.1/76 |6.32
SnCl 2 6522 | -087 | +57.49 | 66Y [65/7.8 (5789
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Table 3. Color fastness of silk fabrics dyed by Sophora Radix extracts with different mordants

Mordant
None FeSO 4 CuSO4 | Al(SO4)s | K2CrO7 SnCl 2
Color fastness
Light 1-2 4 3-4 2-3 4 2
F 2-3 2 3 3 2-3 3-4
‘Washing SC 4-5 4-5 4-3 4-5 4-5 4-3
SW 4-5 4-5 4-3 4-5 4-5 4-3
Perspirat-ion A F 4 4 4 4 4 4
SC 4 4 4 4 4 4
SS 3 4 3-4 3-4 4 3-4
Ak F 4 4 4-5 4 4 4
SC 3-4 4 4 4 4 4
SS 2-3 3-4 3 3 3-4 3
. Dry 3-4 1-2 2 2 2 3
Rubbing Wet 4 2 2-3 3-4 3-4 4
Dry F 4_ 3 2-3 3-4 3-4 4
cleaning SC 4-3 4 4 4 4-5 4
SS 4 4 4 4 4 4

A " Acid, AK ‘- Alkaline, F ‘Fade, SS -Stain silk, SW :Stain wool

Table 4. Antimicrobial effect of silk fabrics dyed with extracts of Sophora Radix according to mordants

Mordant S. aureus B. subtilis S .epidermis E. coli P. aeruginosa P. acnes
Controll +++ ++ +++ ot ot +
None = - - +++ ++ _
FeSO 4 - - + +++ +++ =
CuS0y - - b +++ o+ _
AlZ(SO4)S il - - b1 +++ =
K3Cr 207 + + + ot et -
SnCl, - - - +++ +++ -
S.aureus B.subtilis

3

3

Control  None Fe Cu Al K Sn Control ~ None Fe

Cu Al K Sn
Mordant Mordant
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Fig. 2. Antibacterial effect of silk fabrics dyed with
extract of Sophora Radix according to mordants.
Fe =FeSO 4, Cu= CUSO4, Al =Al Z(SO 4)3, K=
KQCI'207, Sn = SHClg
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Table 5. Antifungal effect of

9 -aai 4l

silk fabrics dyed by Sophora Radix extracts of Sophora Radix according to

mordants
No. of C. albicans A.niger T. metagrophytes
Mordant
Fungus 24 hr 48 hr 24 hr 48 hr 24 hr 48 hr
Controll 1 + ++ - - - et
2 et Tt ++ Tt e Tt
2 ++ e - et e 4+
None 1 + ++ - - - -
2 ++ -+ + +t - +
FeSO4 1 ¥ ¥ - - - -
2 ++ -+ + -+ - -
CuSO; 1 ¥ ¥ - - - -
2 et e ++ A+t - +
Al2(SO4)3 1 + + - - - -
2 ++ -+ ++ LR R - -
K:Cr 207 1 + + - - - -
2 ++ ++ + +t + 4+
SnCl, 1 + + - - - -
2 ++ ++ - ++ - -

1:C. albican & A. niger - 35x10°70, T. mentagrophys - 4.2X1()57H
2 C. albican & A. niger -35x10°7N, T. mentagrophys - 4.2x10° 7N

C. albicans
5

~

w

DG

N

o

Control None

A. niger
5 ¢

N
T

Control None

Fe

Moraant

Mordant

Al

/ BWEERONTEEE £ 146 H15R 02001, 2)

T.mentagrophs

M%rdant

Fig. 3. Antifungal effect of silk fabrics dyed with
extract of Sophora Radix according to mordants.
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