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Abstract

This study was aimed to analyze color characteristics of silk fabrics dyed with a variety of commercial
natural dyes focusing on hue/tone system. Using eleven different natural dyes, single and sequential dyeing
were performed under a variety of conditions of dye bath concentration, mordanting, and dyeing sequences.
Color characteristics of dyed silk fabrics were investigated by Munsell's color notation of H V/C and PCCS
(Practical Color Coordination System) tones. As results, most of yellowish natural dyes as principal shades
in natural dyeing showed Y or YR for hue families while d, ltg, and g for tone, which agrees with colors
frequently used in comtemporary apparel industries. As for single dyeing, some hues like R, RP, G GY, and
BG were found to have their own tones owing to the used natural dyes. For varying hues in natural dyeing,
sequential dyeing is useful in that GY, G, and BG rarely appeared in single dyeing were frequently shown in
sequential dyeing by combination of some dyes. In the other hands, mordanting may be employed for tone
variation in that aluminum seemed to contribute to light and dull tones, copper to dull, and ferrum to
garyish and dark ones. These results can be helpful to design colors for fashion fields by natural dyeing.
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Al ol FoiA] WA, IRIHA] e RAFLR] 2 B Fale] dAGM A 7k o] A=
2l A& AMFEI QITh(Teli, 2008). AAG4 o 74 i), A2 e Ao dEEY 9 A 94
FY IRIAAL QA A% 718 AEAd Zigol] whet M) 7} WA ks Haked ¢ e
Aol Z19e AN FE 71Agk & F 7FsAL AAEIE ol AAFA Al dig A
el AAGA JRAEL AA A% 715 # T ABE duUe Qs I AR 2
dalo e 45 Adgdads g 289 g4 et Ao et o] hREo|H, Avi R FFHY ¢
B3, &), 2003; AHs, 2L, 2001; Gupta et A 2R ol & ol FAk Al siAE 37l
al, 2004) B 731844, Aol A2 (Kim, 2006) 24 A48 4 Jdu A998 dAF] o8 dEd
58 $H0E AT AFE o] st o) @ AL o]FAR X YA gt 2B &
AAGA Hofo] Aghg BT HPRI(FEE, A A3} A o] FFEIE 7He g o UlFANe R
=97, 2005)0 4 A FA e aHA S5 F o] AE7t AAGM Ao @A Bt 2 4 vk
7P7 AAd N AEL 715 Q) ® EskaL A = A G, 297, 20052, A2 AHEHE 95
A gt @A v AR eclo s AHE de dd FAFE G HFH AL T @ AAFH
o] AF EA4E By AAHow Foteia o o) Fakele] BAIE Hesty &5 ¢uE S WY
3 A wE ) 78 Az glolugE s 12y ¥ 7 gEste) Bdd 92 AsS AR
848 sty Aok 2 AAGA HE] A ob&#] HAGA o FAANE AN Hep A=
of ek AL F71el AN 2 71eA ATEAlL "oz &gy dere ol A 54 A
et al., 2006; Lee & Kim, 2004; Shin et al., 2008)°]l A9 el 7] 8o AukH o 2 AME-Bh= At

e FEA R o] FofA L e AT
W, A B Aafol] g FAHQ aFL
F ERsd $aor gHer duHa 9)

(Choo & Lee, 2002; Gulrajani et al., 2001; Kashiwagi,
1973; Murata et al., 2005). °|5 AT+E] AHES
S, A A8 A= Yellowst Yellow-
Red®] 4 AlGe] 8 Mg AdshH, g, A
Awe] 5A4E e o] 4t

A7 A2 U3 271, G,
st EgHcolE F& Ma

7] WEo 2 B ETHGulrajani

B

2
}i,
it
ol
HF

et al., 2001). Red}

Purple-Red®] 4 AL d¥ Folu} FEA 95
& ol-gale] A A AQ AR50l vstd g8

o FH7F A= o] ot 3 Blue} Blue-Purple®]
A Ade] AFE FMY BT HaE HYS 8

o 2 don Greenolt} Yellow-Green®] =44

AGe 42 5 AR ABA wayE=d, P
A A e A Aol A A F s} v 2t
o a3 Ao 7k, Ad9sed £3E v©d
S AAGA =g WEe 98 s AR B
ZEY, gde] ¥3te HYgs R Gag F 2] Al
= AAekg oz 1AM 23k o] o 3x}Alof 43
£ 73Fo] 9dh(Kashiwagi, 1973). B3t M-8 A5
2 ALEEIAS) 2005; ¢3S 9, 2001; Guinot
et al., 2006; Montazer et al., 2004)el4 2 AALG g9
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% (Hue&Tone System)2] ©)<:4 (21733, 2004)°) €13
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71ASHE G2 FAol 95 ukE Ade] 7hssly
ZA B8 7Fed AdGEE AR Aeae
IR Qe Fhlle] HUYE AxAe 1¥E By
3l AEHEE AFEEL 2Asl A 8F2 2 9 309
Al AFE FoA S AEGH Az o)
A AR YY) B GEES AR dTUe
ARt 3 dubd ol Addse A g =
AL wkgslr] gste] AYATES Faste] M4
22 A8 MFE A A o2 AAsAT. AAGA
A 7 & HEE AR e AeR BuEs g
ALdE HH3 e 452 AR (Gardenia Yellow,
GY)# A F-(Pomegranate, PM), ¥ %7K Betel Nut, BN),
3B (Loess, LS), L2 Gromwell, GW)E X4 519
o, 34 AL vlEo] HAFNY Fa Ml A
4 AGL T3] 9T 482 d(lac, LOF &
FA Y (Madder, MD), Z3(Anato, ANYS M43t
o HAYE oM M L8 wEst He Aeg o
#HZ F5 20 ADe] Y82 A (Gardenia,
Blue)¥} A Z(Raw Indigo, RI)2 Z}zh AR ¢
wHo gz HEH A AYE HAYEE 2F Fo)
7 deE] AR EY, DEE das gutEQ gar)
2E 4sle) e g0 £498A) georng B
AFoA = AAloA] 53 HNLE 55 U
& AEE AT B3 54 Ald g9ERE ¢
EE ] X9 one-stepFP L 714 Gallo] 7}
T A% BTEE AEFL AEs v e
FA 8L adsly] 98t £(Charcoal, CCYS A8
stk QAL 2B Al EE A9EE 100% A3 E
(satin, 0.21mm, 81.00g/m*) YRS SUstA AHe3t
Atk

po-ca

2. A uiy

HAAGE B G448 gy Bggaion
ihpo] AAlslith T gale 2 dede oulal
P 5o dEY AL sl dY FEE 5~
600%(o.w.HS] WHZ 50 we} 5732 44
o, g deEa UFstd gy s 27
3o Fuld, B2 PRulF(AINHLSO), « 12H)}

T2 (CuSOq* SH,0), A (FeS0s* TH0)S ©]&-3}
T 3% BE 6%owhHE FulGEAT. B
ddgael Az B4 FaE v vy Wxrt
@ AES 2 2HEl] Y% 98 2 99 5
=9 238 dAs e, Mg 44 Esirt v
7 A dRuE 6% FTuiE-g AAEET U Y
Aol olaled M2 thE 205% 9 M7} FHE o
EFgEAe] 3 1115 A7 DEF oA, F 316
Z-9) 45 diojHE A%tk B8 98 3L A4
AE QAZ|(ZH B8, Perfec2d)E ARSI 2%
60°C, A7 60202 M AL HAslgon, A&
& =4 Ad AGE 2T 4 e 7= A5
2% 383t 30°Ce] A2 J42 AAEIEY. 84
3 vjgdo] ghEH AEL FAAANE A F A2
A Azsoh 9dg g BEgaE d8 B g
Z7AL <Table 1-2>9) 2¥zt AA st

3
o

3. Mz £d

AAGN A3 AE9 W Al Z47]1(CM2500D,
Minolta, Japan)& ©]-&3}o] CIE L'a'b’ £ & 13}
32 Munsell Conversion{version 7.0.1)= 4 2] A] ]
H V/C 3-8 7-3t4th. 7 2] &2 PCCS(Practical
Color Coordinate System)dll &3t} E48kc}h ¥
A A AL B 17191 He ok} & PCCS £
ofRpe} 22 v 2t

- WA AF A ] A3 H : RRed), YR(Yellow Red),
Y(Yellow), GY(Green Yellow), G(Green), BG(Blue
Green), B(Blue), PB(Purple Blue), P(Purple), RP(Red
Purple)

- PCCS & : p{pale), lig(light grayish), g(grayish),
dkg(dark grayish), It(light), sf(soft), dk(dark),
b(bright), s(strong), dp(deep), v(vivid), W(White),
1tGy(light Gray), Gy(Gray), dkGy(dark Gray),
Bk(Black)

1L 23 % =9
1 #MoidM M3 X80 M Ho|E 75
<Table 3>& AAG A o) A Ld=

3165 A2 FA 2213 wAd AAA L H VIC 3
3¢ Aot 4 AL AAgRE A4dE A
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Table 1. Conditions of single dyeing for natural colorants

Hue * {Natural colorant Abbr. Manufacturer Dye-Solution Mordant
: (%, o.w.f
Gardenia GY MSC (Korea) Al 6% 1~9
Yellow
Loess LS Naju NDCT None - 10~18
(Korea) 5300
Yellow Pomegranate PM Al Cu, Fe 19~39
Betel Nut BN F&B (India) Al, Cu, Fe 40~60
Gromwell GW Al, Cu, Fe . 61~81
A -
Madder MD F&B (India) 5~500 Al, Cu, Fe 82~108
Lac LC 5~500 Al, Cu, Fe 109~141
Red Alps (India) —
Anato AN 5~300 Al, Cu, Fe 142~162
Blue Gardenia Blue GB MSC (Korea) 5~300 Al 6% 163~175
Green Raw Indigo RI Alps (India) 5~500 None 176~193
Neutral Charcoal cc Naju NDCT 5~600 None ’ 194~205
(Korea)

Table 2. Conditions of sequential dyeing for natural colorants

oo | oo | Dty | SampleNo. | ST | G | o | S No
LC 2.5~15 206~209 PM 247, 248
GY MD 5~15 210, 211 BN .15 249, 250
RI 5~30 212,213 LC GW 251, 252
LC 5~300 214~225 MD 253, 254
LS GB 50~300 226~241 RI 5~30 255, 256
RI 50~300 242~246 GY 291, 292
GY 2~400 257~277 PM 293, 294
PM 278, 279 BN 295, 296
BN 280, 281 RI GW 5~30 297, 298
GB GW 5~15 282, 283 MD 299, 300
MD 284, 285 LC 301, 302
LC 286~288 GB 303, 304
RI 5~30 289, 290 cC GB 50~500 305~316
AFALRGY)S FELS), HFEW, DIAEN), ¢ AL L S Ak B AD dREN IF
SMAHGW 23] BAY A3 AE e 22 vEd el 2 A 2F AN dEE NF%
Yoh YRS A0E vEhith $4, Beld mE A4 g, ek, FEAUMDAER, AR 2
Malhulma He aRuly g At ANE G A9 94 B A SRl ZASl R Yo
259 A 54 AvEn, ARPALE GAY A WA ekl v, EAsh FEAUE 9F
Age gRRe o SR Y Ade wda  nEw v HEA Yol /e YR A4S vehd

[e]
o7} 200%(0.w.H) 01742 LEEANME YR A4S
BRI, W e QA A3 AR e 5 &
oA YRS g ol AAGRTH: 446 sk sk, B ATeld AT AEY HFAY due
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Table 3. Dyeing conditions and color characteristics of natural colorant-dyed fabrics

Munsell's color nofal
1 5 5.83Y 8.2/6/18 . 7.53/1.31
2 10 521Y 8.1177.76 62 [ 25 2.07Y 6.94/2.55
3 15 4.45Y 8.09/9.10 63 50 1.29Y 6.42/3.15
) 25 3.80Y 7531052 64 75 Al 1.55Y 6.37/3.32
51 GY | 50 Al 6 285Y 7.59/1214 65 100 1772Y 6221327
6 75 2.02Y 75271295 66 200 2.20Y 6.08/3.46
7 100 1.82Y 7.4/13.16 67 300 2779Y 6.16/3.48
3 200 997YR | 7.1971419 ~ 68 5 0.79Y 7.28/1.95
9 300 9.29YR | 7.05/1449 69 25 149Y 6.55/2.84
10 5 0.08Y TH1222 70 50 0.82Y 597333
i1 0 945YR | 1513.03 71 | GW | 75 Cu 3 1.15Y 6.047331
12 15 865YR | 7.373.90 72 100 1.55Y 5.9473.29
13 25 799YR | 7.14/433 73 200 1.40Y 5727342
4 | LS 50 |Nome| - 8.05YR | 7.11/4.68 74 300 1.06Y 5.66/3.74
i5 75 TIIYR T 6.86/5.45 75 5 6.04P 3927128
16 100 742YR | 651/532 76 75 121YR | 4797134
17 200 577YR | 6.45/6.63 77 50 0.66Y 5.38/1.55
i3 300 546YR | 6.41/6.34 78 73 Fe 1.20Y 544187
i9 5 241Y 7.772.68 79 100 1.17Y 5.25/197
20 25 1.73Y 6.87/4.06 80 200 1.15Y 4.8971.56
21 50 261Y 6.69/4.54 81 300 1.13Y 5.0172.42
22 75 Al 2.62Y 6.67/4.52 82 3 9.74R 6.04/5.79
23 100 0.95Y 6.27/4.93 83 25 4359YR | 5.62/5.79
24 200 1.35Y 6.22/5.19 84 50 7353YR | 5.56/6.32
25 300 106Y 6.08/531 83 75 83IYR | 5.35/649
26 35 2.32Y 7221280 26 1007 Al 780YR | 5.18/6.61
77 75 250Y 6477485 g7 200 §34YR | 5.34/608
28 50 273Y 5.99/53 38 300 856YR | 5.17/1.16
20 | PM | 75 Cu 3 2.66Y 6.17/5.71 g0 400 9.90YR | 5.51/7.31
30 100 2.94Y 5.92/5.31 90 500 92IYR | 5.39/754
31 200 2.75Y 5.95/552 01 35 6.75SRP | 5.11/3.88
37 300 267Y 5.55/5.61 97 25 T 20YR 47511
33 3 N 5241036 03 50 499YR | 4.6/5.13
34 25 5.46Y 3.57/0.83 94 | 73 737YR | 4.83/5.78
35 50 0.13Y 3.4371.52 95 | MD [ 100 | Cu 3 6.07YR | 4.28/543
36 75 Fe 9.83Y 4057198 96 200 TA6YR | 4.82/6.45
37 100 9.00YR | 2.95/1.59 g7 300 THOYR | 4.96/5.73
38 200 G72YR | 4087358 98 400 6.81YR | 4417632
39 300 | 0.23Y 3937245 99 500 8.52YR | 5.04/7.26
40 5 7535YR | 7.11/367 100 5 1.14RP 4.6/2.48
41 25 7.95YR 6.36/4.5 101 25 0.40Y 3.95/1.29
42 50 7.64YR | 5.78/525 102 50 1.65Y 3.82.2
43 75 Al ZOAYR 5.84/51 103 75 1.54Y 3741251
44 100 SO05YR | 383538 Ti04 00| Fe 1.03Y 3.82/3.12
45 200 8.02YR | 583/5.41 105 200 0.82Y 3.68/3.54
46 300 §.16YR | 5.66/541 106 300 1.12Y 3.74/3.66
47 5 1.40YR | 5.77/447 107 400 0.59Y 3.65/3.72
48 75 S78YR | 5.49/497 108 500 0.63Y 417461
49 50 736YR | 5.6/5.04 106 5 6.34RP | 5.69/6.04
50 | BN [ 78 Cu 3 833YR | 5495515 110 0 894RP | 3.60/8103
31 100 8.69YR | 5.725.1 111 15 0.82R 3617755
52 200 956YR | 5.76/5.16 112 25 456R 3427716
53 300 0.90YR | 5.82/515 113 50 6.45R 3.14/7.99
54 5 N 4737051 4] | - 75 Al 3 72IR 307823
55 ] 25 N 39007 ii5 100 734K 3247861
356 50 9.82YR | 395/092 116 | 200 7.18R 321783
57 75 Fe .1 425132 117 300 739R 3.0R5
58 100 145Y 435/1.11 118 400 7.57R 3.09/51
59 200 0.42Y 4797176 119 500 7.38R 3.03/8.92
60 300 0.40Y 445174 120 3 Cu 3.55RP 5.4/2.98
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Table 3. Continued
@ | . Mordant| Munsell's color notation - Colon | DYe | olor notation
No. ton| Mot |soltion|—— g5 |y |slution| Mor solut Ve
el o, | dant- |- (%, 3 : ; o, an! o, “E h
abb.: ‘oW owl): H Ve | 2bbe. o.w.f) ow.f) Lo i

121 10 1.55RP 3.37/1.27 181 90 0.78BG 6.81/1.27
122 15 5.78RP 3.03/4.58 182 100 2.50BG 6.57/1.43
123 25 0.79R 2.77/5.31 183 120 244G 6.52/1.20
124 50 2.46R 2.3/5.02 184 140 3.94G 6.33/1.39
125 75 Cu 6.93RP 2.16/1.4 185 160 9.24G 6.19/1.57
126 100 6.54R 2.79/7.46 186 180 7.65G 6.06/1.52
127 200 6.49R 2.53/6.55 187 | RI 200 7.19BG 5.97/1.91
128 300 7.69R 2.56/6.76 188 220 7.18G 57242
129 400 6.61R 2.54/7.23 189 240 7.33G 5.64/2.44
130 500 6.60R 2.416.55 190 280 5.28BG 5.772.11
131 | LC 5 3 7.46RP 5.37/1.15 191 300 5.33BG 5.87/1.59
132 10 4.713RP 4.1/5.30 192 400 2.64GY 5.69/0.72
133 15 8.99P 2.71.22 193 500 | None - 8.02BG 5.56/1.35
134 25 1.10R 2.33/1.73 194 5 N 7.62/0.15
135 50 5.48R 2.7/6.58 195 10 N 7.42/0.15
136 75 Fe 8.54R 2.33/2.99 196 15 N 6.76/0.10
137 100 8.82R 2.26/3.05 197 25 N 6.68/0.15
138 200 9.10R 2.34/4.25 198 50 N 5.58/0.20
139 300 8.32R 2.36/3.61 199 cC 75 N 5.24/0.13
140 400 9.13R 2.09/2.88 200 100 N 4.98/0.15
141 500 9.22R 2.04/3.13 201 200 N 4.44/0.23
142 5 4.62YR 7.11/9.34 202 300 N 4.09/0.26
143 25 3. 73YR 6.23/12.21 203 400 N 4.3/0.33
144 50 331YR 5.91/13.19 204 500 N 4.05/0.30
145 75 Al 2.64YR 5.67/13.75 205 600 N 3.69/0/33
146 100 2.38YR 5.44/13.76 206 512.5 0.48Y 7.72/4.81
147 200 1.87YR 5.12/13.44 207 | GY/ 5/5 8.09R 6.01/5.01
148 300 0.95YR | 4.73/13.36 208 | LC | 15/75 8.03R 4.54/5.97
149 5 5.37YR 6.48/7.02 209 15/15 5.74R 3.63/7.06
150 25 4.43YR 5.83/10.02 210 | GY/ 5/5 1.38YR 6.24/6.56
151 50 4.50YR 5.71/12.05 211 | MD | 15/15 3.81Y 6.78/6.73
152 | AN 75 Cu 3 3.51YR 5.2/11.20 212 | GY/ | 5/i0 1.34GY 7.43/3.92
153 100 3.52YR 4.96/10.68 213 | RI 15/30 6.21Y 7.31/6.52
154 200 1.93YR 4.76/12.35 214 50/5 8.56R 6.07/4.87
155 300 1.64YR 4.56/12.16 215 50/15 2.25R 3.25/6.66
156 5 5.64YR 6.91/8.08 216 50/25 6.45R 3.22/7.66
157 25 4.36YR 5.9/10.95 217 100/5 2.18R 4.68/6.44
158 50 3.62YR 541/11.72 218 100/15 3.05R 3.24/6.99
159 75 Fe 3.13YR 5.03/11.52 219 | LS/ |100/25 5.06R 2.95/7.01
160 100 2.72YR 4.92/11.71 220 | LC | 200/5 1.56R 4.32/6.95
161 200 2.16YR 4.83/12.25 221 200/15 2.21R 3.15/6.77
162 300 1.35YR 3.84/9.80 222 200/25 5.17R 2.84/6.88
163 5 N 8.42/0.73 223 300/5 Al 6 9.83RP 4.15/6.84
164 10 8.55B 8.15/1.66 224 300/15 4.22R 3.04/6.83
165 15 8.86B 7.9/2.28 225 300/25 6.37R 3.01/7.31
166 25 7.73B 7.45/2.68 226 50/50 5.58Y 6.34/1.78
167 50 7.98B 6.93/3.50 227 50/100 9.66GY 5.8/1.26
168 75 7.40B 6.39/4.02 228 50/200 4.58BG 5.09/1.95
169 | GB 100 Al 6 7.37B 6.1/4.52 229 50/300 8.28BG 4.69/2.63
170 200 6.88B 5.28/5.01 230 100/50 3.05PB 6.11/3.89
171 220 6.77B 5.29/4.63 231 100/100 7.56GY 5.59/1.34
172 240 6.80B 5.06/5.05 232 LS/ 100/200 2.92BG 4.94/1.97
173 260 6.79B 5.18/4.85 233 GB 100/300 7.43BG 4.54/2.49
174 280 6.69B 4.95/5.03 234 200/50 4.49Y 5.99/2.11
175 300 6.75B 4.78/5.19 235 200/100 9.25GY 5.52/1.33
176 5 9.56GY 8.02/0.40 236 200/200 2.38BG 4.75/2.01
177 25 5.45GY 7.53/0.75 237 200/300 7.30BG 4.42/2.54
178 RI 50 None — 1.34G 7.02/0.91 238 300/50 4.81Y 5.82/2.04
179 75 5.17BG 6.71/1.70 239 300/100 7.58GY 5.38/1.44
180 80 6.20G 6.75/1.10 240 300/200 1.86BG 4.7172.1
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Table 3. Continued-1

241 ESB’ 300/300 545BG | 445244 279 15/15 653Y | 679253
242 507200 862Y | 563218 280 575 796YR | 7.073.11
243 | o, [ 505300 877Y | 564/203 281 | BN | 15/15 359YR | 63/3.22
244 o (100200 856Y | 553216 282 | GB/ | 555 5.65Y 7.8/1.04
745 100/300 777Y | 539213 283 | GW | 15/15 9.05Y 6.9/1.43
246 2007300 236GY | 534206 284 | GBI | 355 741R 6.2976.06
247 [ LCT | 55 7.55R 6.16/3.44 285 | MD | 15/15 318YR | 5.74/5.02
2481 PM [ 15/15 7 48R 43611 286 | op, | 55 527RP | 5.89/5.18
249 [ LCT | 55 750R 6.013.66 287 15775 6.30RP | 4.53/5.12
250 | BN | 15/15 493R 204595 288 | LC 1515 130R 3.53/6.98
251 [ TC7 | 55 735RP | 4.98/5.60 289 | GB/ | 5/10 N 756/0.74
252 | GW | 15715 432R 427685 2901 RI [ 15/30 6.86GY | 7.36/0.65
253 | LCT | 553 091R 519506 291 | RU | 105 933Y | 7.54/4.46
254 | MD | 15/15 810R | 423/615 292 GY | 30/15 802Y | 6.93/6.69
355 | LCT | 5710 T4IRP | 624277 293 | RU | 10/5 6.84Y | 7291153
256 | RI | 15/30 86/RP | 357/499 294 | PM | 30/15 623Y | 663242
257 1575 893Y | 7.56/428 295 | RU | 1055 0.49Y 694124
258 50/5 420GY | 693342 296 | BN | 30/15 9.73YR | 6.13/335
259 S0M5 | a1 | ¢ [ 033GY | 679611 297 RU | 105 | o | ¢ [ 998Y | 7460087
260 50120 929Y | 6.69/7.05 298 | GW | 30/15 1.03GY | 6.78/127
261 8072 015G | 671199 299 | RV | 1055 8.85R 6.11/4.76
262 100/5 825GY | 647/294 300 | MD | 30/15 356YR | 5.68/4.71
263 100/15 343GY | 641/508 301 | RV | 1055 6.80RP | 53546
264 100/50 051Y | 626737 302 | LC | 30715 1.98R 3.53/6.54
265 2005 056G 58631 303 | RU | 1055 888G | 7.75/0.45
266 | g/ [ 20015 552GY | 5.73/478 304 | GB | 30/15 2.64B 7.06/137
267 | Gy 200550 114GY | 5477705 305 30/50 6.41B 6.33/2.33
268 2007100 921Y | 5557777 306 50/100 5208 565718
260 300/5 6.60G | 548319 307 507300 6078 421/435
270 30015 715GY | 5.54/452 308 307500 6218 485/3.46
271 300/50 271GY | 533/654 300 100/50 3438 5.8/0.75
72 3007100 [25GY | 503709 310 ., [1007100 4848 5.55/1.64
73 40075 043BG | 486/36 311 1007300 5738 4.64/3.08
774 400/15 842GY | 502445  3127| B [To0/500 6.17B 133387
275 200750 3.63GY | 496/623 313 200/50 6.41BG | 5.22/0.41
276 4007100 187GY | 47672 314 2007100 2.14B 485/097
777 4007300 9.16Y 487721 315 2007300 5318 33725
278 gﬁ’ 5/5 469Y | 762221 316 200/500 5.78B 3.96/3.43
A AEe &3 Aoz vehgth A AQ da AL, JA AGy WAL thgsiAl 471 Yal A
dE88 AR= %H(LC)—% wj Qo) w2 A H3l= A H B3] A AE9) A} EAL AERE
9] glo] Ui R} RPY AAHS Yepfiginh. &3 B A8 =% wgt GYS G BG, B, PB,
AANE 1A, BRAUS sl YRS A R take A4 ol Jks sty S0 A7he
< ROy, iR FAu A4 772 YR 7 GYS G9 AL AL} XAFAAS B
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B on, = A AZBRDE 25%
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Fig. 2. Hue characteristics of sequential dyeing.
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Fig. 3. Tone characteristics of single dyeing according to hue and dyes.
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Fig. 4. Tone characteristics of single dyeing according to dyes and dye concentration.
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