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The Chemical Structure and the Dyeability of Yellow Natural Dyestuff
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Abstract : This research confirmed the chemical structure of Curcumine and Carthamin pigments whose pigments were
separated and refined from the Curcuma longa and Carthamus Tinctorious which were natural dye using FT-IR, HPLC
and so on. The cotton and the silk fabrics were dyed using a main pigment and then this research obtained the conclusion
as it follows. The curcumine, the main pigment of Curcuma longa extracted from the mixed solvent of acetic anhydride
and methanol (CH;OH), had the maximum absorption wavelength at 504.0 nm and was confirmed as yellow natural pig-
ment. The Carthamin, the main pigment of Carthamus Tinctorious extracted from the mixed solvent of dichloromethane
and methanol, had the maximum absorption wavelength at 420.0nm. This pigment was confirmed as yellow natural pig-
ment. The dyeing property of the main pigment about the silk fabrics was superior to that about the cotton in both the
Curcuma longa and Carthamus Tinctorious, and the dyeing property of Carthamus Tinctorious was superior to that of

Curcuma longa.
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Acetone  (Matsunoen Chemicals LTD), Methyl Alcohol
(CARIO ERBA Reacenti), O-Dichloro-benzene (TEDIA), Acetic
anhydride (Junsei Chemical Co., LTD), Chloroform (SHOWA)
Benzen (SHOWA Chemical Co., LTD), Dichloromethane

(TEDIA Co,, Inc) 5¢] EF 2 17 AoFS AM-3}Th

23, FUA FE

== 2 F3= 717 100 g wlERE 1500 miol] FIAIAIA 3
Y7F A2elA WRAFATE 015 7t dFste] &5 1430 ml,
23} 1350 ml®] FEE-S A3, Evaporators AME-3le] 70°Co)
A gulE AAgeEN &F 5.02g, 28 839 FEES
AATE TA] AF HER Y, FEE WO 2] AeeS
AASI =538k A5 AT F, YEFE2HTHCHLCL) :

T&(CH;0H) = 6:19] &89} oA Qhejol=glo|= v
e = 559 EF8ol Zt st AN silica gel
2 Holx &uiE] AuE wE el o] EFAS 1 emrt
S ¥ F, Bl S AAS FsmA 2y A=)
EaguE AAste sy FALE st o] W) AR
e 77t tFEad g vekge] E8uet olg <k
stol=gtol =3t wWghEo] E3-gulo|th(Han et al, 1998;
Walczak et al., 1996; Kim et al.,2000).
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A 27 B EA4171(HEMOS, UNICAM)E ARS-
st S 2HEHS AT scan type standard=,
speedE  3800m/minZE & C™, Data intE 4.0 nmo] 3,
Bandwidth™ 2.0 nm®]™ Lamp changex= 325nmZ settings}
o ZFAIZl F 200~800 nme| Pl el AAFA F4
2 EYS S

25 X g+ AHEYH £H

£3 9 FlEE 239 FULE 27 QM B
(FTIR 300E, JASCO)E AME-3l] Hoa §4 ~sEdS
Aot oln) ST 4em'E Bk HoM FAKE 3
2 skt
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2T HA ZZwEI I(HPLC, High Performance
Liquid Chromatograph System)e} 7FA 3 RUES AR5}
o 480 nmelA &2 E E3lo] FAAe] RS A
FALE 8ol 1:1009] MR S3iAZ 5, 2] &
A 30 e ARE-8Hed, Table 20 YERhd A E HPLCE &
Asiact. o] o ARSgE EFEHlE 20 7S tEEEAw
3} Wekge] E3tgufolar, F3le] g opg <lelol=ate]
=3 Wekge] EFgvolth(Park et al, 1987; Kim et al,
1995).
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Table 2. Analytical Condition of HPLC

Table 1. Characteristics of fabrics Model Young-Lin VF-80A12 50/60Hz
Fabric counts Injector Hamilion 80665
. Yarn Numb . Thickn
Fabric Weave o -oer (thread/5 cm) ~ Weight (I:]m;: s Pump Young-Lin M930
Warp  Weft Warp  Weft Detector Young-Lin M720
silk  Plain 21D 2ID2 276 192 25 0.08 Mobile phase CH;O0H
cotton Plain 30'S  36'S 141 135 100 0.20 Flow rate 0.2 ml/min




50C

30 min

+1C/min -27C/min

30T 30T
Fig. 1. Dyeing process.
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Fig. 19} ZFTH(Kim et al, 2001; Kim, 2001; Chang et al.,
2001; Park et al., 2000).
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Fig. 2. UV-Visible spectrum of Curcumine.
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Fig. 3. UV-Visible spectrum of carthamin.
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Fig. 4. FT-IR spectrum of Curcumine.



236 SOl SRR A8 H A2, 2006

Wavelength(cm-1)
4000 3221 2534 1859 1132 400

%T

Fig. 5. FT-IR spectrum of Carthamin.

% g9t

Fig. 5= &3t F44e] Held F4 2HEY 34 Aol
t}. 3370 cm™e] W& Gel|A] hydroxy”](-OH)2] A1Z&71E
o3 F5u s FAEAUL, 2919 em™ F-2olA WEE C-H
719] 2&RE oJgt F5HA L 1724 em™ F2olA C=07]
o 93k Evart FAHYCH, 1724 em” 9F 1573em™ F-
oM e WS WS c=C7|d] 93 Fuar) dA
HASS o ATk T3 1450 cm™ F2olA CH719 7
g 5937t FAHA0H, 1132em” oME C-0719] F4
=7}t FAEIUL, 748 em” F2olME WEEEe] C-H)9 <]
st SUaE SR 4 Q) uEA FHAE VR FRE
Phenol %5 7FA2L 2™, methaquinoid =7l J&] |3k
A FgoeA HAe RAVL AV & BYoR tehde

PN
¢ 4 ek

3.3. HPLC MEEN

&F FA 29 HPLC EAA £4 348 UV-Visible
Detector® 4 Al & FA HYEadel 504 nm=
slo] AJEEAS 3 Fig. 62 5 FA49] HPLC 2
FE YER Zolth 504 nmollA] =449 HPLC] ZH=
retention time(Rt) 2.110%3} 4.223%04 37} YEpRGOH,

00000

AT ‘-‘x\

0000
1

Fig. 6. High performance liquid chromatography of Curcumine.
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Fig. 7. High performance liquid chromatography of Carthamin.
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Fig. 8. K/S values of silk fabric and cotton fabric dyed with Curcumine.
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Fig. 9. K/S values of silk fabric and cotton fabric dyed with Carthamin.
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Fig. 10. K/S values of'silk fabric dyed with Carthamin and Curcumine.
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Fig. 11. K/S values of cotton fabric dyed with Carthamin and Curcumine.
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