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Fig. 1 Structure of curcumin
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Table 1. Characteristics of fabrics

1998 78 8l

"-_-.______‘_' .
material .
. cotton silk wool
specificaiton
fiber content (%) 100 100 100
weave plain plain plain
density{warp x weft /5cm) 141 %135 312.4x195 142x136
yarn count : warp 308 21D 1/52
weft 308 21D /2 1/68
weight(g /m?) 105 62.3 103
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Table 2. Absorbances of curcumim in various solverits

Methanol 3.15
Ethanol 3.82
Acetone 3.15
Benzene 314
Ethyl Eher 0.42
Distilled Water 3.51

* Absorbnaces were obtained using curcumim sol-
ution and blanks were each solvents respectively
at 450nm.
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Table 3. CIE Lab value of various solvents
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Fig. 2 Effect of light on changes in absorbnace of 0.
00194 curcumin -etanol(95%) solution.

of ettt 2¥8E 4HEd YEFeeMe
19725 F +8 F3x9 vERd R ¢t

Tag

Methanol Ethanol Acetone Bensene Ethyl Distilled
Ether Water
Lr 62.17 72.44 7115 46.93 72.08 74.65
ar 13.34 -16.81 -11.43 37.36 ~15.58 —4.50
b 101.28 78.21 96.47 79.15 86.27 4,63
Table 4. Color difference changes of curcumim solution in the light
Liag 1 2 3 6 7 14 | 21 | 28 | 3 | 42 | 7
I* | s8.51| 89.44] 80.52| 89.72| 89.67| s89.04| o90.09] 90.01| 90.28] 90.15( 90.55
presence | a* |—14.56| —15.00| —15.32| —13.68| ~18.97| —0.81| —7.45| —4.48| —2.97| —2.59| —2.48
oflight | v | 4425\ 38.74| 39.32] 3235 3012 2028 1384| 7470 =210 2929 o7
4E 15.71) 12.95| 1199 10.08| 24.47| 32.26| 38.16| 43.75| 43.66] 45.21
L= | s851) 88.89| 88.73| 88.68| 82.710| 88.77| 88.83| 83.84| 8861 88.68| 83.98
absence | a* | —14.56|—15.46| —14.85| —14.80| ~14.66 | ~14.48| —14.41| —14.06| —12.35| —12.41| —12.39
oflight |y | 4495 4465 42.85| 43.28( 42.73| 41.42( 40.41| 39.50| 3466/ 34.07( 32.92
4E 105/ 144| 01| 153 283 385 478 9.84] 1040| 11.54
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Fig. 3 Effect of Oxygen on changes in absorbances of
001% curcumin -ethanaol solution.

Table 5. Color difference changes of curcumim solution in the Oxygen.

L‘:‘g’ 11 2 3 6 “ | 2 28 | 35 | 4 | 70
L* | &.51| 88.36| 88.81| 83.94] 88.74] 88.90| 80.67| 89.35| 89.52| 89.12| 89.26
p;ese“‘:e ta | ~1456| —14.78| —15.13| —14.91| —14.06] ~13.91| ~15.00| —11.09| ~10.22| —13.06| —12.88
gxygen b | 4a2s| 4s18| 43.31] 41.40| 40.46| 3820| 3874| 26.08) 2292 2203| 2262
4E 072 114] 29| 382 600 1571 19.00| 22.00] 2305 23.08
L* | 8851 8389 88.73| ses.68| 88.710| 8877 88.83| 88.84( 88.61| 88.68| 88.98
2?5‘3““ a* | —14.56| —15.46| —14.85| ~14.80| —14.66 | —14.48| —14.41| —14.06| ~12.35| —12.41| —12.39
Oxygen | O | 4425| 4465 4285| 4328 4273| 41.42| 4041] 39.50| 3466 3407) 32.02
AE 1.05| 1.44| 101| 153 283 38| 478 0984] 1040 11.54
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Fig. 5 Effect of pH on changes in absorbnaces of 0.
0019 curcumin-ethanol solution

Fig. 4 Effect of temperatures on changes in absorban-
ces of 0.00194 curcumin-ethanol solution.

Table 6. Effect of temperatures on changes in color difference of curcumim solution.

t(efgp‘;m“m Li?’ 1 2 3- | 6 |7 | e | a s | 3| 2|0
L+ | sesti| sasr| sss1| ss7s| ssee| ssos| ss7i| ss70| sss3| sesi| so.00
a* | —14.56] —15.35| —15.05] —14.91] —14.70| —15.36| —14.89] ~14.17] —14.38| ~13.91] —15.54
4 v | a425| 4435| 2470| 4376] 4350 4386 43.43| 41.16] 40.99] 30.20] 4525
AE 08s] o072| o06s| o076 098] o09| 312 32| 500 148
I* | ss51| ss.89| 88.73| s8s.68| sa7i0| ss.77| 8s.s3| ssse| sse1| sses| ss.os
o | —1456] —15.46] —14.95] —14.80] —14.66| —14.48] —14.41] —14.08| —12.35] —12.41| —12.20
B [Ty | aa25| aaes| 4285 4328 4273] 41.42] sw041] z050] 3066] 3407 3202
4E 10| 144 10| 153] 28] 38| 478] ose| 1040] 1054
1+ | sss1| sser| sssi| ss71| so.98| 9017 90.25| 06| o025 90.27] 90.60
& | —14.56] —10.84| ~13.86| —12.36| —5.80| —4.48] —4.43] ~2.85| —3.82| —3.45] —2.80
8 1 o | sa25| 2087 3842 3830 o042] 520 423] o3| 345 27| o003
JE 1485 s587| 633] 3600 1024 4131] 45.00] 4200 43.00] ss.00
1+ | ss51| 7471] 86.38| 86.21| 7135 36.38] 90.56| 90.16] 90.18| so.08| 89.90
& |-1456| —279] —539| —508] —6.57| —5.30| —201| —280| —2.95] —2.03] ~2.90
%0 b* 44.25 12.88 5.87 7.37 6.49 R.87 0.35 1.13 1.26 1.40 1.76
JE 3623 3057 15.90] 42.23| 3057 4546] aa60| 4455 4a41] 4400
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Table 7. Effect of pH on change in color difference of curcumim solution

pH S:g STD | 1 2 3 6 7 14 21 28 B | 42 70
L* | 8851| 8686 8414| s2.97| s6.84| 76.29| 86.11| 90.56| 83.06| 90.08] 90.08| 90.21
a* | —1456| —10.3¢| —9.31| —8.35| —6.77| —6.96| —459| —2901| —571| —a62| —429| —4.08
2o | 4425 4681 28.25| 37.79| 1237 1038] 452| o3| 00| 607 s8] 43
4E 8.13| 17.37] 10.53| 32.84| 36.79| 41.02| 45.345| 38.66| 39.47| 39.06] 4135
1* | 8351| 86.56| 86.06| 80.63| 86.17| 76.48| 86.91| 85.72| 84.75| 88.94| 87.93| 87.59
a | —1456] —923| —605| -6.72| —557) 5376 —430] —638] -3.30| —335] -263) -25
1o | sazs| a677| oe2| 28] 667 s54] 00| o8] 24| s40] 23] s
AE 0.7 35.73| 21.97| 3861 4155 41.55| 35.84| 42.52| 40.30| 43.60] 40.85
L* | 8851| 86.32] 86.07| 8414 86.59| 76.67| 87.10{ 90.41| 85.36| 90.17| 90.14| 90.33
a* |-1456| —859| —5.62| —6.82| —5.05| —4.69| —3.62| —351| —3.32| ~2.95 —2.80| —2.68
Yl | aazs| wsss| 77| 1e92| 57| acs| 215] 248] 1eo| 225] 204 17
4E 9.79| 37.60| 30.64| 30.60| 43.02] 4352 43.26| 42.52| 4360| 43.80] 4252
L* | s8851| 86.83| s420] s0.21| 86.68| 75.47| 87.33| s8477| 85.09| 90.05| 90.12| 90.12
a* |—1456| —9.41| —-7.13] -7.42] —483| 551 —415| —432| —3.36| —2.99| ~2.86| —2.75
e | aaos| asml 1683] 23] ess| se] 3o 37a] ver| 1e2| o] 1w
4E 1069| 28.72| 2204| 3870| 4176 4167| 4194 44.00] 4438| 4458| 44.82
L* | e8s51| 8698 8355 70.34| 85.87| 69.00| s6.62| 90.22| 8367 s80.86| 89.58| 90.05
a* | —1456| —9.49| —554| —5.99| —4.54] —4.80| —4.08] —334| ~38| —2901| -275| —2.78
6o | aa25] a557] 1692] 2447| sa1| s8] 383 235 208] 248 28| 270
4E 892| 2010 2340 39.19| 4418| 42.08| 43.40| 44.00| 4338| 42.93| 4320
1* | 8s51| 86.03| 83.22| s8483| ss.92| 7625 e5.02| 8278 s8432| 89.66| 89.52) 90.19
at | —1456| —9.22| —6.38] ~7.43] —496| —5.02| —3.87| ~4.28] —a.00| —3.19| —2.04] —3.02
"I | aa2s| snos| 1273 1950] o8] 78] 73| 737 18] a14| 410] 34
AE 15.50| 32.08] 25.02| 3581 40.18] 3839| 3870 4400 4170| 4200] 4234
1+ | 8s51| 8618 8481 8210 85.70| 8348 s85.88| 90.0s| 83.67| 89.17| 87.75| 80.68
av | —1456| —-s501| —3.72| —4.33] —-3.47|-1001] —367 -320| —3.17| —3.12| —3.08] —2.94
8 po | a42s| s110] 628 687] s84] 2800 s513) 264 87| 426 43| am
AE 25.03s| 39.56| 30.28| 40.07] 4025 40.65| 43.12| 37.62| 4150 41.54] 4053
pHol whe} 9ishsl zkelA HEd A2 &+ 9l Table 8& £ FrSRAT AT

. curcumim & 2HA o] pHE kb4 (pHE) & o] ANE5FE vekd Zelg
2 vebgdh
Table 7& M-S ekl Hog Autdoz L 41 9FAAE
&e F7h atte T, bt 48] gastUrh BE ANEZIFFLE %A Ueit

1. 220| yM HEE 4—2 MEAE
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Table 8. The color fastness of sample

(a) silk
Fastness Washing Rubbing Perspiration Dry cleaning
stain acidic alkaline stain
Light fade dry | wet stain stain fade
Mordants cotton| silk fade otton| silk fade oton | silk cotton| silk
Silk STD 1 3~4| 5 |4-5[4-5|4-5{3—4 |34 4 2 2 - =5 |4=5
acid| 1 - 4 5 5 =5|4- 4 |[3—-4]4-5]|3— 3 - -5 |4--5
Pre- Al 1 - - 5 5 |4-5(4— -4 |3—-4] 4 - —3|4- =5 [4—
mordanting | me 1 _ 5 5 _ 4 _ 4 4 —ala_ _ _
Cr| 1 |3—4 5 5 —=5|3—4}| 3- 4 4 [2-3) 3 [4-5|4-5|4-5
acid| 1 3 |4-5| 5 5 - 4 3—4( 4 [3-4 4
Post- Al 1 |3— 4 |4-5|4— =5 3 |3— - 4 3 3 4-5
mordanting | ge 1 “4l4-5| 5 |4—5[a— 4 — - 4 | 3-4|3-4]4— — —
Cr| 1 4 |5 | 5 |4-5[4-5|3-4| 4 | 4 | 3 |2—-3|4-5]|4-5 |4—
(b) wool ST h ’
Fastness Washing Rubbing Perspiration Dry cleaning
_ stain - acidic alkaline stain
Light féde dry w_et - stain stain fade
Mordants cot‘jton wool : fade - otton| wool fade coton |wool = |cotton|wool
Wool STD 1 p 4 |3—4 3-413-4] 3 2 |2-3{2-3| 4 4
acid| 1 2 —5| 5 |4-5] 4 4 3 4 3 - 4 4 4 4
Pre- | Al| 1 | 2 |3-4]4~5| 5 {4-5[4—5 g | 4 |3-4] a2 | 4|1
mordanting | pe | 1 | 2 | 4 —5| 4 4| 4|3 | a4 |ala]a]a
Cr| 1 2 3 —5[4— 4 —4 {3—4)3-4} 4 4 4 4 4
acid| 1 2 5 - -5 4 4 3 4 |4-5]4—5| 4 |4-5
Post- Al 1 3 4 —5({4-5|3—4(2- 4 4 |3—-4 4 4 4 4 4
mordanting | pe | 1 | 2 |4-5| 5 | 5 [4-5|3-4| 3 [2-3] 3 |3-4}| 4 | 4 | 4 | 4
Cr 1 2 —4 [4-5) 4 4 3 4 3 4 |4—-5)4-5| 4 4
(¢) cotton
Fastness Washing Rubbing Perspiration Dry cleaning
stain acidic alkaline stain
Light fade dry | wet stain stain fade
Mordants cotton| wool fade otton| wool fade coton lwool cotton|wool
Cotton STD 1 2 3 5 5 4 4 [3—4 (34| 4 2 3 4 4 4
acid| 1 2 4 |4-5| 5 |4-5] 4 4 5 4 |3-4|3—-4] 4 |4-5]|4-5
Pre- Al 1 2 |3—41|4-5| 5 [4~5] 4 4 4 4 4 4 |4-5|4~5
mordantingl ge | 1 | 2 | 4 |4-5[4-5|4—5| 4 |3-4{3-4| 4 |3~4|3—4] 4 |4-5 |4-5
Cr 1 2 13-4 |4-5| 5 |4—5] 4 4 4| 4 4 4 4 5 5
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acid| 1 2 4 |4-5| 5 |4-5(3—4| 4 4 3 3 4 4 [ 4-5 |4—5
Post- Al 1 2 3 |4~ 5 4 2 4 2 |3—-4(3—-4| 4 |4-5|4-5
mordanting| Fe | 1 | 2 | 4 (4-5| 5 |4-5| 4 |3-4|4-5|3-4| 4 | 4 | 4 | 5 |4-5
Cr 1 3 4 [4-5|4-5] 4 4 [3-4]| 4 4 3 13—4] 4 | 45|45
Table 9. CIE Lab value of each samples.
mordanting method . .
| mordants pre-mordanting post-mordanting
febries CIE STD id Al Fe Cr cid Al F Cr
Yab aci aci =
L 65.30 64.88 66.23 63.69 65.56 65.03 65.09 | 57.580 | 67.05
silk a* —8.32 —8.47 | —8.06 | —5.90 | —7.50 | —9.22 | —7.43 | —0.002 | —9.30
b* 44,09 32.13 28.77 23.47 25.53 35.03 28.38 43.29 36.97
L* 69.04 69.82 70.92 59.25 69.78 71.53 69.65 58.47 69.17
wool a* —4.63 —5.8 | —569 | ~115 | —4.84 | —7.24 | —6.40 222 | —4.82
b* 43.12 33.00 32.16 19.52 23.29 39.69 36.11 32.18 42.47
L* 79.08 81.50 80.40 81.62 81.15 80.30 79.51 75.68 79.78
cotton a* —594 ~6.86 | —6.41 | —6.47 | —6.50 | —6.82 | —5.18 0.18 | —6.58
b* 38.88 31.40 29.05 27.05 27.13 34.99 32.73 31.09 34.66
AGHEE o] 35T 4L, Bl Hel 2F ZE ARE 45F ez gyt
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ABSTRACT

A Study on the Stabitity and Dyeing
Condition in the Curcuma Longa L.

This study was carried out the effect of stab-
ility and color extract for it’s condition in the
curcuma L.. dyeing.

The stability is to investigate the absorban-
ce of the curcumin, one of the major yellow
pigments and the stability regarding the effect
of light, oxygen temperature and pH.

The dyeing condition is compared the effect
of mordanting condition and the best way to
extract pigment and analysed through the col-
or-fastness rating, color-difference value test.

The main results obtained are summarized
as follows ;

1. The best and proper solvent to extrect
curcurmin pigment was a ethanol and a distilled
water,

2. The light effect indicated that the absor-
hances of solution in absence of ligh was more

stable,



3. The oxygen(Qz) effect to curcumin show-
ed that the condition in the absence of Q2 was
more stable than that in presence of Oz

4. The temperature showed that the absor-
bnace was best stable in 4C and less changed
at 25°C.

5. The curcumin-etanol solution was stahble
in pH 2~4.

6. Generally color-fastness rating to silk,
wool and cotton indicated that crocking C.F.
and perspiration C.F. were more than 3rd grad-
e and dry cleaning C.F. was more than 4th

grade. But light color-fastness and washing col-
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or-fastness were very poor.

7. To make good color fastness, the mordan-
ting treated group and the pre-mordant condi-
tions were more effective than others

8. When compared with color-difference val-
ue test indicated that the silk was looks like
more reddish and bluish color and than the
wool and cotton were greenish and bluish.

As a mordant, A(CzH«QOH(COOH:) and D
(K2Cr207) were more effective to make green-
ish color in the silk and the reddish color was
abtained by B{ALK(S04)z2,12Hz20) and C{FeS-
04.7H=20),



