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Abstract

Natural dyes are environmentally and human compatible. But they are not various or not fast in color. The
mixed dyeing have been attempted to solve these disadventages of natural dyes. The persimmon juice dyed
fabrics have brown-color and good hygienic properities however low color fastness. The onion dyeing show
similar brown-color and have good color fastness caused by quercetin existed in onion outer skins. Mixed
dyeing was carryied out on silk fabrics using persimmion juice and onion outer skin extract in this study. The
mixing method were persimmon juice dyeing and then onion dyeing(P-O), onion dyeing and then persimmon
juice dyeing(O-P) and dyeing in the mixture of persimmon juice and onion outer skin extract simul-
taneously(P+0). The mordants were none-mordent, gallic acid after-treatment and alum after-treatment. Several
persimmon juice dyed fabrics were irradiated for 2 hours before onion dyeing(PU-O). The color values of dyed
silk fabrics were as follows. The persimmon juice dyed silk fabric developed to yellow-red color after 2 hours
of uv irradiation. Onion dyed fabrics show similar yellow-red color after dyeing without uv irradiation. The
effect of alum after-treatment on color difference were highest in onion dyeing. The dyeabilities of both P-O
and O-P were higher than persimmom juice dyeing and onion dyeing. The dyeabilities of P+O was lower than
persimmom juice dyeing and onion dyeing. The value of color difference of alum-treated fabric was the
highest. The.color difference of P-O and O-P caused from 2 to 4 hours of uv-irradiation were lower than those
of persimmon juice dyed fabrics. Onion skin extract could prevent the color-change of persimmon juice dyed
fabrics in mixed dyeing. The color difference of PU-O was higher than the P-O. '
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Yz ek oleis BAE Fua] slel AgAE
Al Aol BgstE NEsy @Y A
T2 30)7] YA 2, 1995; FH27, 1998) =

= %IHOHH‘: Qutel Z9] A o]
A 229 quercetin Al E9] 413}
7} 9;1‘;}1 dHA L UL Fo HEE

Z7kE 2. ek
2 WX &3
o] &3t A&

=
[e]

g5 7)&o)x gley %TZL—? A E AN S Aol AFAZ I} 53 AL BuHT Yot
238 Aol AN 4 Utk #A7F o33 (&7, 1992). Wetr B3] ZEFAM A9 o] F
golglth weld AAdFM 359 7)15E fA s oFst AFx9 FAE AYX = g EF
AAE Thekst A4S 23T e AAFAR FAe] A ZA AHEE 7HA7L =T
Mol Hasich HI F3 F3h(F3lA, 2003), & B dpoMe Bl Aol FHG EFUH 48
I 2AEE A, 2001), S3keF FHE3 A, 2004), ¥ oW E o] &g TFHAEME AAEAT. HEA
A&t 28T, 2002) T AQFAE EF o Afol 2 A=A AA dslste] 439 F
A8t ARE R o). EFFAHL 7)E HEE A Azt AAle] BYgstE et B3 F
AE EL3lE o BA AR2E HIHE FHas) AAE ot Wajez PSP T b 4
& o HAZFS A, AL, TE T = o] W3lE TAFN . EFWAL ) AFENT F
A gazA] HelE o83t e 4 & uledel Z HAlg Fh= S 2) YHFA FollA
2 71 4 Aok, T3 7 98 IR 75l A% F AFINL 3w A4S 2 3) AEH
FAE 4 I AL 71549 FHEE JdEHER Ful9) o] &9 EFEANM FHsHE AF F 37t
kst AAE *]’%3}0:] A&HoZ A7 97t 2 walog AT EFAMA] Eeje] 244
At AzZ fAEEE A$e ddAsA ashen

EalAl el = SRl SE T RATE A (1974)°]) o Aol Wale A7) A3 Bl FEE5A MGAQ) At
=29 vl EF ZH(persimmon, Diospyros kaki)SE (gallic acid)®} B ¥Halum)yg Fo|F3te] wjBA7F A
BE 28 252 o843 AL AFAY Aol B X FES nAsA. AL }—/\P‘H‘]
A dukel 5 Aolo) gda] Aldixe] gkl AA)7HA o o3 ZALE AAEYS 67 WS
T g89x ok AF LH-J B AR ARl A 29) M ZAFA| 7kl 93t ARislE Flsk Tt X}ﬂ
dH F dFEYA), Ak, 4 T 43 3 A ZAZI7Y B A E S ER1EkAt Al &
o] proanthocyanidine-2- 63"6]?'5}1 Zao g gadt A2 gy ZhHdA AAES EHAAEHRE F
whEd 9], 2003). AEGAT A& AN G239 ¢ AslA e AEEY AAES EFREAT A9
A ZAM, B4 (3HE4, 2004) 5L AUEE 9 H) wabg Tk,
Ao o F 22 FEE & Jduke AL A drh
sl ek AAte] whegkal A o Mgl ofg gl 1I. Al =]
WAL AEAe s Aeshe M & 8R10% ofF
74A) ol g AF7HA 9 g FEHA LAEE
o] W, wl & A& Mfo F2 gt o] LAl
gsle} vhekslrt oot 24 AT A& d ANEEEe AXES AMESIE ST EAE <Table 1>
AE FABA Fate] YHg o] &F NS FH= 72t
YoM E3] AMEES] gt} AP A F AiE
flavonolAlell 4:8}= quercetin®. 24 18- (Allium 2. 44
cepa 1)9) 8] 4452191 AL o83t d& 4 3
o}, Fabes FHoA B3] T 4 e AlEelw B &G )8t Pet Aho AFEE e AFAY E
52 &4 4dS 358 F dvke Ade) ol 4 % 7+o004d 88 AFHoeEAM ZH7t HXE w7

Table 1. Characterisics of fabrics
Fiber composition Weave (endsl‘?;;zsl:;%nchz) ?g;%?)t Th(i;ll::;ess
100% silk plain 133x95 33.6 0.05
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Fig. 1. Program of the dyeing process
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Table 2. The dyeability of the silk fabrics dyed with persimmon juice and onion outer skin extract by three types of
none-mordant, gallic acid and alum at various uv-irradiation time

Conditions of dyeing Colors

Dyes | Mordants I”f“d(il;‘;iu"r’;)ﬁme L a b AE H v c

Control 95.89 -0.50 3.13 0.00 0.00 72 9.49 0.00

0’ 90.58 -2.40 17.41 15.36 0.59 GY 8.95 2.67

Persimmon | 2 7021 1365 | 2418 | 3609 |754YR | 6586 483

Juice 4 66.98 15.70 26.60 40.61 6.85 YR 6.53 5.38

6 63.55 16.97 26.77 43,70 6.18 YR 6.19 5.54

0 60.47 12.66 32.19 47.67 9.17 YR 5.88 5.68

None 2 56.95 14.28 33.73 51.68 8.67 YR 5.53 6.01

4 56.65 14.21 33.40 51.70 8.66 YR 5.50 5.95

6 55.73 14.36 33.49 52.49 8.62 YR 5.41 5.96

Onion outer . 0 61.88 1562 | 3617 | 5008 |833YR | 6.02 6.54

skin extract|  Gallic 2 6188 | 1562 | 3617 | 5008 |833YR | 602 6.54

4 61.54 15.26 36.65 50.51 8.54 YR 5.98 6.56

0 63.78 12.72 49.60 58.02 057Y 6.21 8.02

Alum 2 59.57 ° 15.21 46.35 58.60 9.45 YR 5.79 7.76

4 57.72 14.51 45.24 58.78 9.66 YR 5.60 7.52
OH 2 Ae B o 2o zAE FHMo] FElo] F7t
on 22 2T F AUtk I An FHR
HO 0 quercetin<Fig. 3>E7, 2001)°1% 2] hydroxyl
group?} benzene ring®] £} 3] AW A2} amine
OH 9 carboxyl group2] HF3-AJo] Fol @&t 7|
OH O g 5 ook B AgdX Gy FEFEZ 48
Fig. 3. Structure of quercetin AZES M 248 AAS 7A3EH v) AT} H|
W& o GA FFA RARAZE 0ol A A}rt oF
FEE AH BN Xty gde] -OHe} Ak 48% Mo| Fglo] L} GAdo] s E1E
-COOH 7tol| oA o] 7Rsst B2 (HAH, 1985) & T AAJT L oF 60, HEE < 627 W7t 24
d7 A e slebQl 3t o) o) G4 & iv) vt St a9t bgtol o 133} 328 742} Srlstged A
Bl Ao Azt e gHMo T 928 JEPIT ARE o 602
<Table 2>j|A] 7‘%"3&1‘ H3(ZA V‘]ﬂ 0)= Lgk 7otk ZEEA S Y% 20 R AYgHg =
oF 91, V3t oF 99] gheo 2 A LS F3hAlg o] AVgE 739 ZARZRE 6A A WstEl e HRprt
oFalA w2 ’91‘?]'\—‘:‘ 152 v} GA Lo} F51 5 2po] FARRE 3hg FrASA Ao Wiyt FElEAl Ve
£ YERHA] &gt t—"i AlZko] F7hgholl whel Lt uA] got AN AE FAE T LS &+ 4

oF 64, V3L o 697 o AL MG FARYo 7 Act.

Wt A7t oF 552 Frlete] FojRom Az} AEGAL ZAATE 28|l A BBiste] FE-3]
7} 442 Yi3lE o] WAo] FPEE & & UUT). o] SHAES o AT SN G AF 24}
H Hske A ZAMAIZE 24174 7MY FEishe A2k stel] M A7 27 e n®E F g
a2 27) 22k A 2AMR A dHEE TRl e N5 g 2417 BAME F9|
& = ATk B3 bare] Wizt vis) aghe] Wit A ZQANE W wsiit. <Fig. 4> AFE 1
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Fig. 4. The color values of the persimmon juice dyed and the onion outer skin extract dyed silk fabrics after 2

hours of uv irradiation
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Table 3. The dyeability of the mixed dyed silk fabrics with persimmon juice and onion outer skin extract at various
conditions of dyeing

Conditions of dyeing Colors

(E()i,:r Mordants ézz((i;gt:;:) L a b AE H v C
0 60.66 14.45 3297 48.53 8.45 YR 5.90 5.97
None 2 53.84 16.85 33.59 54.74 7.54 YR 5.22 6.19
4 50.89 16.65 3223 56.27 7.42 YR 493 5.95
0 65.77 17.76 32.96 46.16 6.93 YR 6.41 6.43
P-O Galic acid 2 58.01 20.12 36.02 54.23 6.42 YR 5.63 6.99
4 57.12 20.21 36.54 55.21 6.47 YR 5.55 7.05
0 62.65 14.13 46.08 56.24 9.81 YR 6.10 7.67
Alum 2 54.45 15.62 39.82 57.65 8.79 YR 5.28 6.89
4 50.21 15.46 37.05 59.09 8.59 YR 4.87 6.47
0 57.20 15.35 35.95 53.16 8.47 YR 5.55 6.40
None 2 51.84 18.31 35.50 57.82 7.18 YR 5.03 6.60
4 50.43 19.50 35.60 59.34 6.66 YR 4.89 6.76
0 60.89 18.47 37.15 52.36 7.30 YR 5.92 6.98
O-pP Gallic acid 2 54.97 21.26 38.57 58.34 6.35 YR 5.33 7.40
4 54.42 21.89 38.74 59.06 6.12 YR 5.28 7.50
0 58.77 17.97 49.90 62.50 8.76 YR 5.7 8.55
Alum 2 53.74 19.88 45.59 63.20 7.74 YR 5.21 8.08
4 51.59 20.70 4527 64.71 7.40 YR 5.00 8.08
0 83.65 3.68 28.58 28.55 3.19Y 8.24 4.55
None 2 68.50 13.40 33.97 43.53 8.93 YR 6.69 6.08
4 64.48 15.26 34.27 46.96 8.22 YR 6.28 6.28
6 63.16 16.05 32.96 47.27 7.72 YR 6.15 6.18
PO 0 83.34 437 27.18 27.56 277Y 8.20 4.39
Gallic acid 2 67.68 14.37 33.79 44.24 8.52 YR 6.60 6.15
4 64.70 15.56 34.78 47.25 8.16 YR 6.30 6.38
0 80.60 -0.93 45.33 44.89 557Y 7.92 6.70
Alum 2 66.77 9.24 37.85 46.35 1.17Y 6.51 6.17
4 62.95 10.68 37.82 49.13 057Y 6.13 6.23
0 48.47 18.71 32.14 58.82 6.44 YR 4.70 6.22
None 2 45.59 18.77 30.59 60.46 6.14 YR | 442 6.03
4 43.39 18.87 28.60 61.48 5.70 YR 4.21 5.79
0 57.16 24.08 36.73 56.86 4.92 YR 5.55 7.58
PU-O Gallic acid 2 49.78 25.76 37.21 63.06 441 YR 4.83 7.75
4 48.66 24.70 34.22 61.90 432 YR 4.72 7.27
0 . 53.29 15.89 39.73 58.51 8.68 YR 5.17 6.90
Alum 2 44.17 18.06 3445 63.25 7.12 YR 4.28 6.43
4 40.57 17.60 29.92 64.07 6.56 YR 3.94 5.80

*P-O: persimmon juice dyeing and then onion dyeing. O-P: onion dyeing and then persimmon juice dyeing, P+O: dyeing in the
mixture of persimmon juice and extract from onion outer skin, PU-O: persimmon juice dyeing and 2 hours of uv irradiation and
then onion dyeing.
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Fig. 6. The effects of the irradiation time on the dyea-
bility of the silk fabrics mixed dyed with per-
simmon juice and onion outer skin extract
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Fig. 7. The effects of the uv pre-irradiation on the
dyeability of the silk fabrics mixed-dyed with
persimmon juice and onion outer skin extract
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