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Abstract

This study analyzed color characteristics and colorfastness of silk fabrics according to the sequence of combination
dyeing, repeated dyeing of hibiscus, and mordant treatment by performing combination dyeing with hibiscus extract
powder and indigo powder. Colors of silk fabrics dyed with hibiscus extract powder all showed an yellow-red (YR)
color. When these silk fabrics were dyed with hibiscus extract powder, color characteristics showed differences depending
on mordant methods. There were some differences according to the sequence of dyeing when combination dyeing
was performed with hibiscus extract powder and indigo powder. There were also some differences in color characteristics
of silk fabrics dyed with a combination of hibiscus and indigo powder according to the type of mordants that had
been pre-mordanted. The dry-cleaning fastness and rubbing fastness of silk fabrics dyed with hibiscus extract powder
were good. However, their washing fastness and light fastness were generally weak. It was confirmed that silk fabrics
repeatedly pre-mordanted with hibiscus and combination dyed with indigo had marginal improvements in washing fastness
and light fastness compared to silk fabrics dyed separately with hibiscus alone.
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72
33] — & 54.37 6.02 7.62 9.37 YR 5.27 1.73 5.09
13] 54.79 542 -0.13 | 3.99 YR 5.31 0.68 3.05
Gl B _
& - 7 23] 49.08 5.54 3.22 7.82 YR 4.75 1.08 5.34
33 48.49 6.94 5.72 7.05 YR 4.70 1.56 6.76
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< Bote] duidela =AIAQl 7] 3 W Eo]  Munsell MA Alxglog AR, FH|2ALE <
A Feo] 71sd Aoz AZtHEct g $ Zog B AxE A wjdA <]
ol wek tha Abolg JERILE Fold B
2) WAl EFol w2 B3P AZEe] MRS  AAE] A =7H(Y)S dERdoW, AvidAl A
L= sl2h Z = el o2 ] H3)
Sl ZaEus & Rudgs Aedd 4 A, FFHCu), 25 (Fe)S e 22 59
) L QAR B gret Qe vidAl Az vidAl
5o BEAMA] wjdA]l Fiol we AAHEES = _
i = _ - o] FFol Aol fAkste] FHE(5.44~6.06)%
e AdE <3 8> Pk BN A P
_ ) . AAE0.42~0.91)5 YeERIALE PCCS o8 E4
o 28& Fol AmAS AAEHeH, dHlaAx F )
. _ 3 B, Fujd B Bl Al Cu Avidst A&
STEE 200%(0.w.f) TR 13] fAla & & o) AA= ligh h 2oz 2EE9i Fe Al
2l light grayish =2 F&+ , Fe Alvu
FARS] BT 1.0g/ 2 ol oﬂ';ﬁxl og xng y Eom :;L ) o
3 it Q= i
S AAAS QAE & xow Hitelas AXE A A2=e] MA= grayish £o2 ZREJ o
2H] FM2A2E AAEta Ko EFMe HAE
(BHI=AZ= — FH)e] MAEAES AHEY o 2 _
o o] A%, FhEE Age tha zolg Hlou A
o} Bddst AxEe] CIELAB MA5AS wldA]
. L B2 AR AE o dSieh e, KUSERe A
o] FFol wet thak 2olE v Frild B% _
. By Bl B3l AREL 219030, AlR
A AzES] L'ge 62322 yeplon, Anjidst ]
o Cu AwjdA] 247+ 1.95, 1.862 Uehfo] o] oF
T BIAMA] 61.44(Al), 59.42(Cu), 56.09(Fe)e] H _ i
_ _ o = b ZHskdovt Fe Advlr] 24302 o S7ksh=
S @te HAlh oA sAaE dNE + F
VAKR=
om BYAAR Axge A Ael el L'go] o R
b sl olEgA AL oF 2 olelh Hulol Zog GMStaL S22 BIAM(E — )|
Z_. % J—:‘ = X'E 7‘—?_‘ 2 . Fu =
el e o BT T solag Azge] AASAE Avmw thest 2o,
A ARE] a'Zhe 1.942 vEeRfo] Wzt 7|

BHe=d|, Mg 2.12(Al), 1.59(Cu), -0.95(Fe)
ehbA Cush Fe vl Aelal a'gkol gstol
W7k S} st ol S AxEe b

e 3452 Yefo] =@t 7u|E HE), AujedA
-0.53(Al), -4.60(Cu), -0.26(Fe)°o2 ElL}A It 7]

o 22
%
o2

=

Eeae AxEe CIELAB M54
FRell vt A ZolE vERiih Tl Bl
ARge] L'ghe 54792 dehiiglod, Awdn
45.31(Al), 49.33(Cu), 43.78(Fe)] 3t Hch o=
M ZoF AEkaL SRR BEAMS AZES
Aol olsfl L'gko] ozt 7assle] o} FS)AE=

vl Al ]

o)
2

o= o3 ] olZ A Hujjod Ealola 2 Hl&
]E ]A'H'LHME]’ ] 1 THU = H a1 “}Eoﬂ ]3}] ?—:-]_'Zr: 9,;]\9}1‘4' J-:['—UH?];, %}?‘gl\l}?ﬂ Z:JZ]%-O/] a*%}\_% 540
Fe mgA] Aele Wil 7In2 Z2]7]3, Cu w9
e _ 2 Jeillo] Wzl 7nE Bged), Anga] 2.37(A),
el g 7nE MRt A & 5 ok . )
3.70(Cu), 2.16(Fe)o 2 VERIA a gro] 7hAdlo] w
(£ 8) Mol oim|el EFoll wE S AXE9| MIHEM
oA Jot CIE Munsell S
ujj FA SZ
=4 L a* b H v C v
] none 6232 | 194 | 3.45 756 Y 6.06 | 091 2.19
] B
A Al 61.44 | 2.12 | -0.53 193 GY | 597 | 042 1.95
— Cu 5942 | 159 | -4.60 1.13 B 577 | 045 1.86
2=
B Fe 56.09 | -095 | -0.26 034 G 544 | 078 2.43
N none 5479 | 542 | -0.13 399 YR | 531 | 0.68 3.05
. Al 4531 | 237 | -3.53 722 B 439 | 0.17 421
LIS Cu 4933 | 370 | -1.53 712 YR | 478 | 028 3.69
2~
Fe 4378 | 216 | -3.31 3.00 B 424 | 0.16 4.44
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SlHIAFA FEFUD ZF FTUARO| S AR Fo| MHSMT FMAHRT 9
o 7mE A Ao vepwth Tl Bl 599 AxEe] A Al Fe Awi9A] grayish
A-Ee] b'gke - 013 YeRfjo] mujgt vigt 7w =o] m(B), Cu AWGA grayish £ FEH(YR)E
£ B, AvieA] -3.53(Al), -1.53(Cu), -3.31(Fe) YERHSIH. webr] sH|a7]xel Zon EQFAA|
2 Uehdd - b'gtol 3718 Aow Ul ol Aviddt wigdAle] Rl wel FEEE A o
Tl B4R B wE) Al TR wdAlE B stk AS & Uk
T 7eE AR g 7RE SRt
A S S Munsell A3} Aaslom ARy gyagiae % mpieiy Hag0l guzEE
H, B d2Ee] e Aujdst widAle TR
of we} ki zbolE yERio], Fuild EFAN A& BH| =720} o g BEAMSE A Ee| A=
S FIHYR)S vepd v, MuidA] si(Al), 78 S dobir] ffste] AEE s, =rtolEeddE e, ¢
(Cu) H#HFe)e Yepldch 3y Fow Mgt FAZE 4 mpRdssEs SHI Ade <iE 99 2
T A aAxE BEGAs AzEe Wxe Ame v GAAEE 78 AFELS SH|AAE FEEE
HHOSXMI% wGAle] FFol FAgle]l FAREY FTHE A9, A FE 200%(0.w.f)E 13]9} 33| REEHNS
(4.24~531)¢} AA=(0.16~0.68)Z VFERASITE PCCS 3L, & U989 Fxs 1.0g/ 2 oIt
Eog EMa BH, Hufds WA FFol #Agle] <F 9>ollx] Hi= npel o] su| A FEU(13]
RS grayish Eo2 EFE) wehd Zoz Ga G| dNMHZEE v, Agdses HEA |
3 5 B aAE B AZEe] A, Avled  TEOE Skl ed%E 45550 YERIA et
3 wiAAle] Fel uel FEEE A vk xpo] ok =opelZEd R et R s 45T ol
g Hou Al B2 FUS e & & Sk & YEhpA eklod, dRdEEE 15E R W
A, K/SFES Aund, T 2oy AELe 3,05 Ut A FEEER 33 vHEgAA] AgA
o]ort MvldAl 4.21(Al), 3.69(Cu), 4.44(Fe)E Y} F=o] WHEN AEE 1-25HS Yo deert
ERjjo] K/SEko] ozt S7lshe Bloz yepdch nnjalA dEE Zo® vepdth ol2gh A 3]
olgfst AFE FHE HW, Huidst widAle F 7R F FEAom A AR A, v,
Foll wh sH|=Azet oz HIFPMGH AxEe ErfolEeldiEee FEshial AlEY JFAE s
AANERL tha zpolg Hth dH|2Axz Mg AR ofeHAl Ueluithe AU, o8, 2015)9F
‘& &_g isloﬂxﬂz‘sl. 7ﬂ %4 AHAJ,]. Eo Al /}juH ?:_lj]z:s}q._
%A light grayish £o] G%(GY), Cu Awi9~] light Zog st A Eo] AMLE ATR, Aegag
grayish £¢] 3}2(B), Fe A grayish B¢ 2 E& HEXN 125308 UGk, QHEE 4-555°0=
2(G)ye Yehhgloy, o8 gt 3 sujazlag skl Seto|Fed A= WE 35+, 29=
(E 9) slHIAHA FEELD B FUARE AMSH HX|E0| FMAZ|T
Al A= EglolEeld ds= A
qapy | CHTE o4 eq | 2%
ARAT | v LEE ARE | Az | e
z il A | |
. 13 1 4-5 4-5 4 4-5 4-5 1 4 4
33 1-2 4-5 4-5 4 4-5 | 4-5 1 3-4 3-4
A 13 1-2 4-5 4-5 3-4 4-5 | 45 1 3-4 3
33 2 4-5 4-5 3 4-5 | 4-5 1-2 4 3-4
13) 1 4-5 4-5 3-4 4-5 | 4-5 1-2 3-4 2-3
e L E= B
33] 1 4-5 4-5 4 4-5 4-5 1 3 3
z - 1-2 4-5 4-5 3 4-5 | 4-5 2 2-3 2-3
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T 4-55FoIlon, v EE 2-35Held U A, BlH|2As TR GG AXE A
AR 2R R Uity dubdeg & g BT FIHYR)S Uil sHla7]s 2520 5
AR ezt ek Aew wugk AV, Hlw, =t st et Hes Aadial s S8k A
2013; @A), QFE<r, 2011)9hk= v ApolE Holal 9l g itk B3 W7 FEEUS ARSshe] vHE
=, & d7oMe BR84S AEiM Fo] sE v A3 AHES A ol FHAH Mzt 77t EolEa
Al 8iaL, Aol S Sdste] 13] dAetl == 7|nit SRk e, dFge] S1 A & &
710l oA 31 XY K/SHhol WAl et olgjd  SIglekh sjH|als FEEwE AHEel] A miaAl
Apolg Hols Zom Foldr ot mideA 5 il wek AA5EL 2ol e

theo® S|l FERdst & pUdes BF o
AR A, BHAH Aok SR AT A WA Sl S5, BH|27] 2 22Huly) 2 Huldz e ALgste]
of ufz} AE v AolE HYh SMAALE o BRI FAEA ol mE AAEHL tha Zol7} 3l
A Ho R BAAMZ Ao A Es MEA v spleAnE AN § o EFANRE Ae,
1-25F(EMI A2 18] GellA] 25H (72 3 S[Ha712 139} 23] v daA] A2Ee] g =g
3 Ao vvehl 3L, LdEE 4-55HS  (Y), S|HIAAAE 33 N PMA] FR(YR)S e
2 Zdsiele}l. YA EE 15FGEHIAAS 18] o o, 29 WA e 289 HAZELe 1w 35
AellA 1-25F(3M 272 338] G viojsiAl & (YR)S VRS B3 A ol d7]le] EehaA
A Ao Yehth a9l 2o gas ¥ sula 3 AZEe FHxe AYeE YeRhQdch
22 BgFae A5 Ages 3u|a7s F AR, Aujelst wjolxle] Rl wel Batela A
FEge] WS Sie] BAQle] MEML 15FoR 2B MA5He thh Aolg Ik IuMaAsE
TdAAoY, BT 125 HEM 22 18] 4 dNE § Hog ENG AxEe] A2 Al A
Ayl 15H(3M2=A2 338 G oz nulstA] 3kaF A light grayish £ AF(GY), Cu AwiAA] light
" ZoR eyl grayish =9 7J(B), Fe 2| grayish =o] ==

olzH slazlze Zow MU URHEE  (G)F JERAod, Foz HE F uzsaz
F Qs e 9Fel A ekt Aow AT BgAa AAme] A4e AT} Fe AuleA] grayish
5 glome NPT, o144, 2015)4sh o] Eel S(B), Cu A¥lAA grayish Ee| FHYR)E
QaeAE ol Ha] AT ok SlulaAs FEE ek

wol Qe WA NS Zo] MFAT Aow el Wi, saAx FEvue QA8 AZge =
ok

‘%1-

[e]

o2

oAk oh2e] A Pholx] Tuld ANEL W 2 18 Guskn Zow BIANG A9 Hlef 5

3 Ae Fekaiche iAol 9% Al S Al wASE 33 NEgdsn Koz BN Ay

& 4 98 Aoe AZEn ZolA AlEdzee} AR} vnjs e A
2 g 5 od

ot e AAE FaA SHlAAs FEPU

% QA Bl el thpyst @
Aswel P AR HAT 5 Ak Wb =
A=}
RS

o SMISAL FERE % FUARS AR 239

Mg At BFQM &4, sl v 0

WAl Azlol e AXge] AR5 QAAALE  FAlk AARY, AN, BFA, s
245 Avke thest 2ok, R, % puds
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