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Combination Dyeing of Silk Fabrics with Extracts from Hunudus japonicus
and the Pruned Branches of Prunus persica Tree
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Abstract: In this study, the properties such as color, dye uptake and antibacterial function were examined through the
application of combination dyeing and mixed dyeing with extracts from Humulus japonicus (hwansam) and pruned branches
of prunus persica(peach) tree. In terms of dye uptake and surface color changes subject to the kind of mordants, methods
and mixing ratio of dye, it was found that fabrics dyed by the pre-mordanting method with CuSO4 showed the
red-green-yellow group colors, which were not seen in fabrics dyed with hwansam only. Color fastness was found strong
at grade 4-5 with 96.3% of UV protection ratio. While the fastness to light was as fair as grade 3, it showed an excellent
result of 99.9% bacteria reduction rate against Staphylococcus aureus with fair 58% deodorization rate and 21.2%
antibacterial rate against Klebsiella pneumoniae. As stated above, the combination and mixed dyeing resulted in the
meaningful outcomes with regard to color variations, dye uptake, color fastness and functional properties.

Keywords: antibacterial function, combination dyeing, Humulus japonicus, mordants, pruned branches of prunus
persica tree
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Table 1. Characteristics of fabrics

Fabric content Silk 100%
Weave plain
Thickness(mm) 0.12
Fabric Warp Sl
count Weft 41
Weight(g/m’) 53 +£2
2.1.2 A2

AR AHERE HIA1FH(SnCly), EHET

HHAIK(SOy), 12H,0), #H4E+2](CuSO,-5H,0), B4k
A 1HE(FeSO,- TH,0)0 159 AJoke AHEFTh

Y FL 20149 129 AFA
Jol A AR 104KGS

ste] HAATE Hx T AZE Agsac”.
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Figure 1. Chemical structure of luteolin(a) and quercitrin(b).
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Figure 2. Chemical structure of quercetin.
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K/S = (1-R)*/2R
where, K : Absorbance coefficient of dyed material
S : Scattering coefficient of dyed material
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Table 2. Descriptions of dyeing method
Sample
Descriofi
abbreviation escription
H Dyeing of Humulus japonicus extract
P Dyeing of Prunus persica tree extract
H+P Dyeing of Humulus japonicus extract and Prunus persica tree extract simultaneously
H—-P Dyeing of Humulus japonicus extract and Prunus persica tree extract sequentially
P—H Dyeing of Prunus persica tree extract and Humulus japonicus extract sequentially
Table 3. Conditions of dyeing and mordanting
Combination Description
type
A Mordanting followed by simultaneous dyeing with Humulus japonicus extract and Prunus
persica tree extract(pre-mordanting, H+P)
Simultaneous dyeing with Humulus japonicus extract and Prunus persica tree extract followed
by mordanting(post-mordanting, H+P)
Textile Coloration and Finishing, Vol. 27, No. 1
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Figure 3. UV-Vis spectra of Humulus japonicus extract (a)

and Prunus persica tree extract (b) in aqueous solution.
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Figure 4. Effect of dyeing temperature on the K/S values
dyed with Humulus japonicus extract
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(Type = A)

Combination ratio
% % % %
(H:P) L a b H V/C AE K/S
0:100 57.047 12.178 22.011 6.7YR 5.68/4.3

87
Table 4. The Values of H, V/C, AE* K/S and L*, a* b* of silk fabrics dyed with mixed dyes by pre-mordanting
Mordants

25:75 58.297
None

10.525
50:50

44.749 3.1081
22.852 7.5YR 5.8/4.3 43.542 5.3417
57.698 9.391 24.026 9.4YR 5.74/4.1 44.390 5.6690
75:25 59.387 7917 22.668 9.6YR 5.91/3.8 41.936
100:0 56.434 5.627 22.262 8Y
0:100 64.838 11.974

5.6/4 44.123 5.6429
24.112 7.5YR 6.47/4.4 39.760
25:75 62.472 11.394 25.381

49173

Sn

50:50

5.3456

8.8YR 6.23/4.5 42.148 6.1526
61.373 9.794 26.958 9.5YR 6.11/4.6 43.327 7.7335
75:25 60.111 7.384 26.459 10YR 5.98/4.3 43.540 8.4128
100:0 57.899 5.264 21.721 6.9YR
0:100 61.579

5.75/4.1 42910
12.387 23.240 6.8YR
25:75 60.401
Al

5.5070
6.14/4.6 42.019
10.744 23.182 7.5YR
50:50 59.544

6.01/4.3
9.497

5.1275
42.506 5.1194
23.583 9.8YR

75:25 59.311

5.93/4
7.349 23.011
100:0

42.944 5.5438
9.5YR 5.9/3.9
57.064 5.561

42.398 5.6550
22.017 8.4YR 5.67/3.9
0:100 48.401 16.664
25:75

46.345
Cu 50:50

43.820
18.183 45YR

5.8672
16.725

4.81/3.9 52.714 6.5051
19.229 7.1YR 4.61/5.7 54.916 7.5806
48.510 15.043 20.183 6.6YR 4.83/4 52.593 7.0325
75:25 49.377 12.162 20.968 7.1YR
100:0 57.292

491/4.1 51.299 7.4331
5.281 21.432 6.7YR 5.69/4.1 43.319
52.886 8.287 16.710

0:100

25:75

5.4788
3.1YR
53.680

50:50

5.24/4.1 45.989
8.084 18.384 3.3YR
52.948

5.7469
5.33/4.5 45.792 6.1055
6.214 17.355 6.9YR 5.25/3 45.623 5.9470
75:25 54.109 5.456 18.727 3.4YR 5.37/4.6 44.901 5.9556
100:0 57.220 5.531 22.315 8.4YR

5.68/4 43.814 5.9442
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Table 5. The Values of H, V/C, 4E* K/S and L*, a*, b* of silk fabrics dyed with mixed dyes by post-mordanting

(Type : B)

Mordants C"m'zil';a':i"l',‘) oy a* b H viC AE* KIS
0:100 57047 12178 22011  67YR  5.68/43 44749 3.1081

2575 58297 10525 22852  7.5YR 5.8/4.3 43.542 53417

None 50:50 57698 9391 24026  94YR  574/41 44390 5.6690
75:25 59387 7917 22668  96YR 59138  41.936 49173

100:0 56434 5627 22262 8Y 5.6/4 44123 5.6429

0:100 61964 12240  26.574 7YR 6.18/5 43448 3.6672

2575 61774 9816 28768  96YR 61648  44.129 45914

. 50:50 62626 7784 29957  94YR 62551  43.688 5.1907
75:25 61479  7.179 31244 10YR 61351 45349 6.3923

100:0 59605 5410 34512 2.5Y 595/52 48742 9.1380

0:100 61512 10207 23597  75YR  6.12/44  41.660 3.3694

2575 60.151 8897 26351 I0YR 59943 43816 42758

Al 50:50 60.808  6.897  26.581 10YR 60543  42.925 42671
75:25 59.697  5.633 28203 2.5Y 594/43  44.644 5.3472

100:0 59430 3479  28.582 2.5Y 591/43 44968 57317

0:100 46011 14109  20.693  64YR  456/4.1 54934 6.5712

2575 43617 13992 20350  SOYR 43541  56.856 7.6261

Cu 50:50 44853 13.042 20714  62YR 44741 55498 7.3385
75:25 46239 11210 21314 65YR 4642 54094 7.3995

100:0 48847 6663 19468  58YR 48438 50375 6.6282

0:100 40.096 3016 8920 28YR  396/18  56.103 63272

2575 40129 2255 9352 27YR 3.97/2 55.963 6.4741

Fe 50:50 39728 1774 10.256 2.5Y 393005  56.344 7.2852
75:25 36814  1.160 10407 3.4Y 3.650.6  59.295 9.1646

100:0 40.890 0485  14.007 5Y 40509  56.027 8.8970
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Figure 6. Effect of dye pre-mordanting on the K/S values of
silk fabrics dyed with Humulus japonicus extract and Prunus
persica tree extract sequentially, Prunus persica tree extract
and Humulus japonicus extract sequentially and mixed dyes
of Humulus japonicus extract and Prunus persica tree extract.
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Figure 7. Effect of dye post-mordanting on the K/S values of
silk fabrics dyed with Humulus japonicus extract and Prunus
persica tree extract sequentially, Prunus persica tree extract
and Humulus japonicus extract sequentially and mixed dyes
of Humulus japonicus extract and Prunus persica tree extract.
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Table 6. Colorfastness of silk fabrics dyed with Humulus japonicus extract, Prunus persica tree extract and mixed dye of

Humulus japonicus extract and Prunus persica tree extract

Fastness Dyeing condition H P H+P

Color change 4-5 4 4
Washing

Staining 4-5 4-5 4-5

Color change 4-5 4-5 4-5
Dry cleaning

Staining 4-5 4-5 4-5
Light fastness - 3 2-3 3

Dry 4 4 3-4
Rubbing

Wet 4-5 4 4

Color change 4-5 4-5 4-5
Perspiration(acidic)

Staining 4 4 4

Color change 4-5 4 4-5
Perspiration(alkalin)

Staining 3-4 3-4 34
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Figure 8. CIE L*, a*, b* chromaticity diagram of silk fabrics by mordants sequentially dyed with Humulus
Japonicus extract and Prunus persica tree extract(H—P).
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Figure 9. CIE L*, a* b* chromaticity diagram of silk fabrics by mordants sequentially dyed with Prunus persica
tree extract and Humulus japonicus extract(P—H).
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3.7.1 A3

Table 7& H, P, H+P2] A|7to|| wr2 Az A o) o
g ATE YRS H A 29 9% w2 2FE&
of Hla JHOoR P AR AFHPL wfj A

Table 7. Deodorization rate of silk fabrics dyed with
Humulus japonicus extract, Prunus persica tree extract and
mixed dye of Humulus japonicus extract and Prunus
persica tree extract

Deodorization rates(%o)

Deodorization
Untreated Dyed fabrics
Time(min) fabrics H P P
30 32 99 24 28
60 37 99 40 40
90 40 99 48 50
120 44 99 60 58
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Table 8. UV protection of silk fabrics dyed with Humulus
Japonicus extract, Prunus persica tree extract and mixed
dye of Humulus japonicus extract and Prunus persica tree
extract

UV-cut UV protection(%)
UV-A UV-B
Dyed fabrics (315~400nm) (290~315nm)
Untreated fabrics 70.0 754
H 98 98
P 96.3 96.7
H-+P 96.4 97.0
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Table 9. Bacteria reduction rate of silk fabrics dyed with
Humulus japonicus extract, Prunus persica tree extract and
mixed dye of Humulus japonicus extract and Prunus
persica tree extract

Antibacterial Bacteria reduction rate(%o)
a.ctivity Staphylococcus Kiebsiella
Dyed fabrics aureus pneumoniae
H 99.9 17.9
P 99.9 40.9
H+P 99.9 21.2
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