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Abstract—Silk fabrics were dyed with Gromwell extracts after mordanted with various mordants and

their dyeability, antibacterial - deodorization activity, fastness and change of surface color were
investigated. Silk fabrics were mordanted at 60°C for 30 minutes and subsequently dyed at 40C for 30
minutes. The dye-uptake of silk fabrics increased with the concentration of Gromwell extracts and
mordants. Surface color of silk fabrics changed differently according to the type of mordants used.
Antibacterial and deodorization activities of silk fabrics dyed with Gromwell extracts were good. Cu

mordant was more effective for deodorization activity. Dyed silk fabrics showed poor light fastness

but good dry-cleaning and perspiration fastness.
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where, R =H; shikonin,

R = COCHs; acetyl shi‘konin,

R = CO-CHCH(CHzs)y; isovaleryl shikonin,

R = CO-CH(CHs)-CHCHs;

@ -methyl- n -buthy! shikonin

Fig. 1. Structure of shikonins.
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Table 1. Characteristics of silk fabrics

Density
(threads/5cm)

Warp| Weft |Warp| Weft
Plain | 21D |21D/2| 296 | 205 26

Counts Weight

(g/m')

Weave
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Table 2. A no of silk fabrics dyed by Gromwell
extracts after mordanted with various

mordants

T
ype of none| Al { Cu{ Sn | Fe | Cr
mordants

Amax (nm) | 530 | 550 | 400 | 530 | 400 | 530
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Fig. 2. UV-visible spectra of Gromwell extracts
at 20°C(a), 40°C(b), and 60°C(c).
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Table 3. Color difference of silk fabrics dyed

with Gromwell extracts

=

Mordant| 4L | 4a" | 4b° c AE

Al -15| 06 | -54 | 392 56
Cu 181 | -76 | 30 327 | 199
Sn 41 74 6.4 480 | 106
Fe -73 | -150] -11 | 244 | 167
Cr 04 38 32 437 50

304 / BB E M IEEE $124% H557(2000. 10)

—®-- none
—@— Al
—A—Cu

5 |—v—5Sn /

—o—Fe *

R /‘/ﬁ

v
2F * ) /’v/
| |
| 5%
1 !/ A A
A A 4
0 \ . N \ .
0 3 6 9 12 15

Conc. of Gromwell extracts (%, o.w.f.)

Fig. 3. Relationship between concentration of
Gromwell extracts and K/S value of
silk fabrics.
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Fig. 4. Relationship between conentration of
mordants and K/S value of silk fabrics.
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Table 4. H(V/C) value of silk fabrics dyed by Gromwell extracts after mordanted with variou mordants
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b
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e 92 4 dF

o) G444 4 7 - 2HA
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Conc. of Gromwell extracts (%, o.w.f.)
Mordant
3 6 9 12 15

none 7.7RP(6.4/8.2) 9RP(6.0/9.2) 9.7RP(5.3/8.8) 0.1R(4.8/9.2) 1.0R(4.7/95)
Al 4.6P(5.6/2.9) 7.6P(4.9/29) 7.6P(4.9/2.9) 9.1P(4.5/2.8) 1.1RP(4.2/3.0)
Cu 4.0Y(7.1/0.6) 0.2Y(6.9/0.9) 6.6R(6.5/0.9) 29R(6.3/1.1) 6.1RP(5.9/1.6)
Sn 8.6RP(5.8/3.0) 9.3RP(5.4/3.7) 0.1R(5.0/3.9) 9.6RP(4.9/4.1) 0.2R(4.5/4.4)
Fe 7.7YR(56/1.3) | 32YR(4.7/0.6) 1.7R(4.0/0.8) 6.3RP(3.8/1.0) 25RP(3.4/1.1)
Cr 6.0RP(5.6/2.6) 7.4RP(5.1/3.1) 7.9RP(4.7/35) 8.7TRP(4.3/3.8) 85RP(4.1/3.4)

* H(V/C) value of unmordanted and undyed sikk
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Fig. 5. Antibacterial ratio of silk fabrics dyed

with Gromwell extracts.

Fig. 6& Al Cuy, Sn, Fe, Cr WlgAl& 5x&

J. of the Korean Soc. of Dyers and Finishers, Vol. 12, No. 5(2000. 10) / 305



Table 5. Fastness of silk fabrics dyed with Gromwell extracts after mordanted by various mordants

g 3

Cu A2 AT Beoe 27 A% F

Mordants
Fastness
none Al Cu Sn Fe Cr
Light 1 1 1 1 1 1
2-3 3 3 3 3-4 3
Dry-cleaning ai silk 3 3 3 3-4 3-4 3
sam cotton 2-3 3 34 | 23 | 34 | 2-3
fade 3 3 3-4 3 3 3
acidic , silk 2-3 | 2-3 3 2-3 | 2-3 | 2-3
stain
p o cotton 34 3-4 4-5 3-4 4 3-4
erspiration fade 3 3 4 3 4 3-4
alkaline | silk 23 | 23 | 3-4 | 2-3 | 23 | 34
sam T otton | 3 3-4 | 45 3 3-4 | 3-4
Rubh 2-3 | 2-3 2-3 | 23 | 2-3 | 2-3
ubbIng wet 2-3 | 2-3 23 | 2.3 | 2-3 | 2-3
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Fig. 6. Deodorization ratio of silk fabries dyed

with Gromwell extracts.

FE2do3 Mg HAE dF, telo] FaY,
o 2 opE A=E 53¢ doolrh Table 500
Yeld vle} o] U AEE 1§08 ¥ 2
=g vee, o3 AEE 2-3302 el
wed, sgAegd JHNE o] & AI=E F§
AR FEe ¢ F dATh =o] Fed A
=9l g A EE wgH el g3 oha FAHA
€, =g Z2d A=Y H$ol= Fe vid



b
4

Z

=9 g A A o8 o FREY
s, Seto] 294 xS AFolE Fe wY
AL, @ AT Aol Sn LA vlmA
I} e & 5 AN

4.2 £

Az F2E 48 APF G0 YA
Al Cu, Sn, Fe, Cr WgAIE A&l wjgsin
Az FEE2 @43 F 93, Ax, 394,
B - 2 2 9NAEEE SHE A9 OF
3 e A8 Adrh

L Az 5589 v=9 gAY w27t 571

g gGAPo] FrEdn WEARTE
Az F£EY TR/ EFF 2o g2

q%L AL & 5 YAk
2. M2} Cy, Fe igA2 ojdd Alg7t 7H8

A Jebgz, Al Cr A2 Wd& A8

E HmE 2 vebgo FH4L g Al

AHeE A FHo wel ohad Ao

2 sk
3 Ax F2E WIAY 3=t FUMETE

ga4de F7IdEd AEx FE2E9 5=

7} 20%(MEA FE 12%) oY Afole=

“FFAdol 100%74A] F7HE-E ¥ 4 YAk

2FAZLE 2FE &4 AT FMEe B

0o

N o U s W

ZEo og A AR g44 ¥ FF - 234 35

WA FHel ALl A& Sk
A7, 53 Cu MYAZ WG E AHBLS 2
Ago) oha EA vehsth

4. g4 Az oM 4 HE xS opF

Agse WgAy FoE ¥t flL, =
go] Zeld A= T A=E WA
of o8 thd FFHUS

o s
HE

re

CRKICHE, KBRS, AARESEHE 450),

245(1994).

. hNERT, MR T, 49(10), 1(0997).

FRET, BEHEEL 49, 107(1996).
HIERD, s T2 51, 419(199%).

. BEFEE, FaTHE 327), 35(1934).
RAK, RETH 40, 66(1992).

BB, gz HEF o]ET, dYMZ,
po00(1994).

G, I o2 FA, pd2(2000).

. o) e, gty As1Ersre ], 7(@d), TI(1995).
10.

“TRIPFR] AAGY #dHAF A
W AR pl106(1999).

[e]
@4,

J. of the Korean Soc.—of3Dyers and Finishers, Vol. 12, No. 5(2000. 10) / 307



