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A Study of Color Difference on Fabrics Dyed with Yellow Natural Material
— by Natural Gardenia and Japanese Pagoda Tree —

In-Ryu Choi
Dept. of Clothing and Textiles, Sung Shin Women's University
(2002. 5. 14. 7{==:2002. 7. 30. x|=)

Abstract

Natural gardenia and Japanese pagoda tree have been known as them of the most widely used yellow vegetable
dyes. Cotton and sitk fabrics(tKS K 0905) were chosen as specimens. Those were dyed with natural gardenia and
Japanese pagoda iree. The conditions of dyeing were varied according to the kinds of mordants, using mordanis
or not and the concentrations of the natural dyes. Sn, Al, Fe¢ and Cu were chosen for the mordants. 5%(owf),
10%{owf), 15%(owf) and 20%{owf) were used as for the concentration of the natural dyes. The color differences
were measured by the Spectrometer(UV-VIS-NIR) before and after dyeing.

The results are as follows:

1. Deeper colors were proportionately shown up to the concentration of the natural dye.

2. Silk was shown the higher dye affinity than the cotton at the same concentration of the dye.

3. The color difference between the Sn-mordanted specimens and the Al-mordanted specimens were significant.

When the concentration of the dye increased, the colors got darker, specially in b* value.

4. The color difference between the Fe-mordanted specimens and the Cu-mordanted specimens were significant

in L* value and b* value.

5. The deeper or lighter yellow were controllable under the concentration of the natural dye and the mordants,

6. The most ¢ffective and the economic concentration of the natural dye was 10% owf through the experiments.

Key words: natural gardenia( A1 3}), Japanese pagoda(F3h, color difference( 4§ ).
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(Table 1> Characteristics of fabrics

2 Aol GAAY Lol AL FrstE Ut c Density
B oayE 299400 o) ASHE AR T paric | Weae| | (treadySa) | Weight
38 MPskd 2oid QA Sn, AL Fe, Cud) 45 warp | Wott | War | wert | &™)
AR5 Al 3] - ¥\ o) A
ABAE AHEek AAARS ‘g_'w HRE 4 Cotton 41.7s | 314 | 1320 | 1488 | 969
e Mazds s g YAE vz - YES} plain
Aok Silk 21d | 21d | 3400 | 1800 | 720
{Table 2> Type of mordants
Concentration .
Symbol Mordant Manufacturer Note Bath ratio
Y%(o.w.f)
Al Al(SOs) - 12H:0 1/5~10
Cu CuSO; - SH,0 Duksan 13
Pharmaceutical Co., Ist 1: 80
S]'I Sﬂ(:ll N 2H20 Ltd Korea 1/1 “'2
Fe FeSO; + THO 111~2
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<Table 3> Color changes of the non-mordanted or mordanted cotton fabrics dyed with gardenia

Y ;
Coiton Morda:t( oovD Cm:f:(ez:natmn L* a* b* 4E
ype
Standard None 9%.71 ~0.25 262 -
5 89.74 323 3382 -
Noge . 16 88.29 4.66 3798 4.63
15 86.84 5.59 40.50 7.65
20 86.01 6.01 42.55 9.39
5 89.24 3.02 36.60 -
10 87.44 499 41.42 5351
s 15 36.09 600 45.34 975
20 8498 733 4850 - 13.35
5 88.79 293 33.54 -
10 87.06 473 314 4.88
Dyed Al
15 36.34 6.34 41.69 9.16
20 84.75 7.81 46.06 14.03
b 7891 552 3000 -
10 7873 595 3339 342
Fe 15 78.82 726 36.81 7.03
20 79.19 758 3853 8.78
5 8534 025 2934 -
10 83.63 1.80 35.61 6.22
co 15 8342 3.10 39.08 9.87
20 82.69, 469 263 13.80
7 A4 BB L*, a%, b33} JEE (Table
6 4), <Fig. )% Zth.
5 FEFECNAN & o Fedt Cu vl BYAEE ¥
S £71 271848 AAE AROY 1 3HE BE
5 o Z7bol Midae) 2A b gt
1 Sn Y HAAEE YRFES S7H BE 4
0 A7k 2R 4T, Al NG A NES) 3 $ 15%)

mordant

<Fig. 1> Color difference of the cotton fabrics dyed
with non-mordanted or mordanted gardenia.
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(Table 4> Color change of the non-mordanted or mordanted cotton fabrics dyed with Japanese pagoda tree

Cotton  |ordant%0wf) | Concentration%s P o " 4E
Type (owl)
Standard None 96.71 -0.69 248
5 8711 =315 35.69
10 84.47 —2.03 4447 9.24
None
15 8441 -2.57 4024 5.32
20 83.57 -1.92 37.60 4.2
5 86.43 -429 43.67
Sn 10 82.24 =231 5423 11.53
15 8131 -1.56 54.73 12.67
20 8G.17 0.5 52.39 11.75
5 86.28 -342 37.75
Dyed Al 10 8226 -1 4328 700
15 3270 -1.81 4.7 199
20 8290 —191 39.90 431
5 66.45 041 2523
Fe 10 63.49 -06.12 26.76 337
15 6211 0.15 26.00 442
20 60.7t 0.32 2693 59
5 8598 =27 37.15
o 10 8247 -1.56 44.16 792
I3 8249 -1.71 4423 7.96
20 81.43 -69 44.15 8.54
A2 u5Y e BolFT Utk aeliE Fe oA DA AL SUABANE 09 2R @
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CFig. 2> Color difference of the non-mordanted ot
mordanted cotton fabrics dyed with Japanese
pagoda tree.
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(Table 5> Color change of the non-mordanted or mordanted silk fabrics dyed with gardenia

Silk lM(oim Concentration %(owd) L* 2t b* 4E
Standard None .13 041 3.75
s 85.48 1.05 4025
- 10 81.96 28] 49.45 1002
5 8037 362 54.05 1494
20 7785 4.06 2022 219
5 8757 145 476
10 8.8l 451 54.68 1381
S0 15 8109 6.67 61.58 21,50
2 29.90 761 64.77 25.03
5 84.68 1.63 41.56
10 7939 216 50.86 10.80
Dyed Al 15 78.75 6.06 61.37 2115
20 7798 736 6578 2577
s 75.18 136 31,56
10 7343 173 4175 838
Fe Is 7227 292 50.66 1742
20 7099 337 5230 1930
5 78.08 -253 3184
10 7544 -048 4050 936
C 15 7369 164 4943 1860
2 7364 369 55.29 2466

e Z71&0| 37 Jeht yellowish color7} 28
A

Fe sld G9YANBE 15%2) Sa5E7AE Mt
2] 2712 A Rolr} 20%e] GRFENME &
T Z7h8 vehy e

Al A Z 9N A E2] YAE 10%] 98 F
EAXE 99 Z7E Holurt 15%2] dase
ol 7} 2 Z718 Y2, 20% 985l
Ne 32 Z7Hee Bt

Cu WY FAANE T 20%2) FEFENAE
15%2] 9E%E o)stuct 3L v)EE AN Ut

weby AFEY A3 QYL 10%, 15%2] FE
A7t 2l 93RS RAFUT 7HAY F AU

A g YANEE ALY gl st o)
Sn vFEN e B% Legkel Aske 3A ¥ b3t

9 d3prt 55 Al fIFAAEE LY, o%, b* 3k
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Qae) A4E Legel daot 3n o, bt g £
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{Fig. 3> Color difference of the non-mordanted or
mordanted silk fabrics dyed with gardenia.

- 438 -



ANY A4z

Hesty Ak
wepd 2ME9 24, uAge JAng 48
FRAME 34 AlEE 9& F AUt
10%(owl) Fxo] 4atg 2HZ2 vehl] B4
(Fig. 3> 72}

4. HHHM AXE| Mz}

Al ARZY L* a* bzl 4dE= (Table
6>, (Fig. 4>} 7Hch.

L* &g 2 o 2ojgd g2 /% Sn,
Al, Cy, Fe Mg G848 £ 2 574 Jed g
ANHNE F Sn G2 43 HE) JE7t v}
A EY, Fe ol G A E 2 Yuvt 7Hd vk a¥g)
A= Fe wAe B2 E o) +31E YeERIE,
oR) GAREANNE BE -3 2o sd Co,

FL

121

JE

O=PNWHOO N ®O

Fe

Sn Al
mordant

none

<Fig. 4> Color diffcrence of the non-mordanted or
mordanted silk fabrics dyed with Japanese
pagoda tree.
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(Table 6> Color change of the non-niordanted or mordanted silk fabrics dved with Japanese pagoda tree

Silk ;/i/o::g:}; Concentration %{owf)} | L¥ a* b* a6
Standard None 94.13 -0.65 245
5 8241 ~-4.64 36.53
None 10 82.11 -522 42.01 5.52
IS 8246 —-35.55 43.07 6.60
20 78.60 -335§ 45.37 9.71
5 8299 -642 56.67
10 8041 -4.95 70.22 13.97
5n 15 79.68 =501 7233 16.17
20 7637 -34 68.32 13.81
5 80.70 -429 41.92
Dyed " 10 78.63 —-355 53.60 11.89
15 7849 -346 51.83 10.19
20 7521 -131 50.41 10.54
5 46.77 1.55 2396
e 10 4423 243 26.13 345
15 42.39 3.10 25.38 4.86
20 4037 3.33 26.00 695
5 78.51 -3.94 40.28
Cu 10 76.71 —-3.20 47.14 713
15 76.77 -305 45.08 516
20 7308 -0.77 49.52 119
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