Journal of the Korean Society
of Clothing and Textiles
Vol. 24, No. 7 (2000) p.1081~1087

Az azo] EAEA XG44 (A1)
—AxAEY AR} 54—
Z 8- &=

Analysis of Characteristics and Dyeing Properties of Gromwell Colorants(Part I)

—Components and Characteristics of Gromwell Colorants—
Hee Choi - Younsook Shin

Dept. of Clothing and Textiles, Chonnam National University
(2000. 5. 25 H<)

Abstract

Gromwell colorants were extracted with methanol and dried. Four fractions were obtained by silica gel
adsorption column chromatography using step—wise elution method. Relative ratio of four fraction is
1.00:0.07:0.22:0.30(F1:F2:F3:F4) and gromwell colorants mainly consist of F1, F3 and F4. IR analysis
shows that each fraction has similar structure. Main component of gromwell extracts is acetyl derivative
of naphthoquinone, and the rest are isobutyl derivative and isovaleryl derivative etc, in order. Gromwell
colorants exhibit relatively good affinity to protein and polyamide fibers, but low affinity to cellulose and
regenerated cellulose fibers.
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A2AEE A FY(shikonin) & 2—(e—hydroxy—
é —methylpentenyl)—5, 8—dihydroxy—1, 4—
naphthoquinone] ™, th7] = zopAld (moncacetyl)
FEAZ FHEHAd A ANIFIL A Fa
{(Alkanna tinctoria Tausch, Boraginaceae) A}& 2}
FAEQ HZ4M Ma g71d (alkannin)# Z8tol A
Aaoltjan. u x| ol wel AFTY FEA Y EF
g B ztolzt AUth

Az U AFE F2 AFEopA HERY
MIATe] o2 oJFoiF ) o)e i3 AFR
AT 5 Aqho] A Yy L AR Fo &
A8, Mhe] 2= F%, pH Fo ok A
of #3 39 HPLCE o|&3t9 7zF g4 JaXE
AaFsle] 4t A3} A3 EFF ) #
g AFW o] Qltk, B, e o]8&H ARy A
o] &3 AdFE AEAGY) N BH I AzxY
o] vige] T3 AFAFY, JBZ Bt AAF
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H2E NES ATRA AL AHEske] Folo]
WE RuEH S4% AdHe G4 e o
717} gk

et

o] HAGY Wy AFFHoE Edoly

S B3l A s wWHoz= AHF)
HolYR ol, ol#d 2AFS FE37) 98 4
#Holx AAE AFE E3F FAHY NMF
o] 239}

2 dPiAe AEHAEE Az o) &7
o} A83E T JZATEAM, AENL Re
EAENH A ZF ARl g 948 A4
Bolth w84l A2ALE 74 dE
2 FZ.74zs4oY, Al §3 IABvED
o)l 7 (silica gel adsorption column chromatography)
o o) MAHRS B3 F 4L UV/VIS
FT—-IR ¥ HPLC ¥4<& Jaqith 182 &, 7,
9, dol E A Hfol 3 A A
AL E 7122 e
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1. N2

AzE AR B AAAANA 7AR AZD 2

#3783

_%_
g WS 13 AlgS ARy AR
eA 2y FAA= Q27 (silica gel 25 g,
70~230 mesh, Merk Co, USA)E, HPLC 44
Aoke EFE AMEEIR O, Ve Age 13S 1
UE ARE-EF3h
2. 82
A9l AT HBS KS K 09050) 748 48
2 AHR3IP e 11 EA4L Table 13} 2t}

Table 1, Characteristics of fabrics

Material Weave fv?‘ff/cg‘r‘l‘g ‘(Z?ﬁ?)t T}E‘Ifukﬁfs
Silk Plain 55X 38 25 0.08
Cotton Plain 28%x27 100 0.20
Wool Plain 28X 28 110 0.22
Rayon  Plain 35x22 75 0.15
Nylon Plain 42%30 60 0.10

3. M0 F5 W LU

A Ax 10gs A7 Fet3d Y3 e
200mlE 713k | Az Zetaa YrE geAg) 3,
Auidy Az 2la) 40°CollM 6027 100 rpme
2 IRstEA AAE FE34ch 22492 G5
crucible glass filter2 33 & FHebARsle] B2
shetgeh A2y 82 9 17 %olAnh

1L MENE R YR

Z

FEY A2 dePHd FH A=RcETY
7 (2x50cm)l 2% EEAE & TO0 RIS
Fz2 3o Pagnh WA B AxdL 02g2
FE2ZXF] §3jA2 ¥ A (Whatman filter
paper No. )2 ozste] §olE AAsgint. 12
T AYE SERIFOE S8 (surry) A
Z 5] ZYol FRAZ F, uigAz dojd
AxMeE 2% ZEREEA LA S9E
2ol FUsty ANAL F22IE/MEL
(CHCly/MeOH) &viAZ wWigg ¥EE 2 5 10,
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50%7HA F7HA71HA FAatel g ol 48t ©AF
(step—wise) 22 £EAZTh £&29S 7tz 10ml
A FHS F 47 BYEY FATE 520nmeoll A
ZAsqch

7t BYEe FIFEE UV/VIS spectroscope
(8452A Diode Array Spectrophotometer, Hewlett
Packard Asia Ltd, USA)E AMH-3I%th dz712
2 Azt g s R e MaA
T E¥ES KBr#dl ZEAAH FT-IR £4
(Fourier—transform infrared spectroscopy, Nicolet
520, US.A.)& 339, 2182 HPLC(high
performance liquid chromatography) #4-2 33}
How BAzAL Table 29} 7t}

Table 2, Operating conditions for the analysis of
gromwell colorants by HPLC

Instrument Injector; Rheodyne, Shimadzu
Pump; LC—10AD, Shimadzu
Integrator; C—R6A, Shimadzu
Column Finepak Cis(8mm X 10cm)

CH:CN/H0/ (CeHs)sN/AcOH
(70:30:0.3:0.3, v/v)
1.5ml/min
UV/VIS(SPD—10A) 520nm

Solvent system

Flow rate
Detector

TR R

P |

)

5

A2 &1 150 A Ao, B Az
& BegAdolER FYYE dAoA oliHE
SAEYR el &) Gk AuHdEst APz
B F8Y mgg v& 30%27 999 pHE 46
22 pHe ZA3A ¥x IdE ASIHAen,
Table 33 Zro] Adeiztd F2 AZntETd w0
o) ol EFE F1~F4= 1.0%(owb.) EEd
A, o] gJe] Apele FAANLE o)l&ste xS
WA EA AN ZTYgEA 7] (AHIBA
NUANCE, Data Color International, US.A)E A}
43t gAstdch FEFL A AA (Color—Eye
3100, Macbeth)2 Amx(520nm)oliA K/S 3-8 &3
3t B rhach

133

Table 3. Dyeing conditions

Samples Dye conc. Temp. Time
(%, o.w.b2) (c) (min)
90 min .
Silk® 10 15 min 80cC
25C
90 min
Silk 2~T7 15 min ./ 80c
25C
60 min
Wool 2~7 15min / o€
25C
60 min
Cotton  2~7 15 min 100C
25C
60 min
Rayon 2~T7 15 min / 0C
25C
60 min o
Nylon 2~7 15 min / %0
25C

a: on the weight of bath
b: dyed with fractions F1~F4

o} FEl=A, ol Ax FE2EY S
Mg B3 ARz dig 92 dAES F
st} shdch

Fig. 12 A% F2E& dg7M F3 a=2vEe
IV E @A £3E0] 3 HERYE 89
& o Z2rtEIYPo|rh, I EE0] 520nmol A
89 FFEaE Jehien, $89E Flo 3¢
qME olEACE ZTEIXE/MEPL H|go
9R:201 A HejEe] £&EHAOH, F2 A$oME
95:5, F3 7 $-olM+= 90:10, F49] 7$-olrE= 50:50
Hl2 2] SufAlA FeElFo &S g &

HE FloM F4Foz 45 F40 & EFolH,
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Fig. 1. Elution profile of gromwell colorants extracted
with methanol by silica gel adsorption column
chromatography (elution system; MeOH/CHCl;

Z+ ZYEY] AU HlES 100:0.07:022:0.30
(FLF2.F3F4) 224 Az FZ2Eds BEYE F
Flo] 71% &e] #frso] den, F4>F3>F29 &
22 F2& 7V v EA3lA, Ax FEES FE
FL, F3, F42 o|£o13& & & Ut

Fig. 2= 228 4 &Y Zzbo) g 74
B FeidEYot) £EE FI2 526nmoll A é!rﬂ
S84, F2e 52mmollA W F59E, F
530nm % A HWE FFuE, F4e 578nm°1w
A ETHaE 2zt Bol3 Uth 97)M EYES]

08¢+
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Fig, 2, Visible absorption spectra of fractions F1~F4,

HEDELE P
F40] Z7HEEE Ao} AWREZOZ oEdE
A%S HolL gom RYBL Ao ARG
wlol 9)5W, £ Fig Fol w74, Fae w7
AFA, P B2 A5AE Yehigod, ol

TS AZAQol F7hsk

Fig. 3& 4714 2889 R 2"E |tk 13
A B vheh o] 7} £YEL H%¥ F2E B
T ok PEE BT 300cm! £2M WE F5
AE HolZ JEd e MaFxd EAEE
#HE/d —OHe &A%, 2000cm—? 2o 7
# UEFsas CH 452354 g Rolth 1
g3 1730cm™ 29 FFAAE Ha7EdHY 9
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Fig. 3. IR spectra of fractions F1~F4.

OH O
— _CH=n~-CHs
O‘ CH-ChHe—CH=CZM
OR

OHO
Shikonin derivatives R
acetyl—shikonin —CO~—CHs
isobutyl—shikonin —CO—CH—(CHs)2

—CO—CH:—CH—(CHs).
—CO—CH—C—(CH3)2

B —hydroxyisovaleryl—shikonin C|)H

B8’ —dimethylacryl—shikonin —CO—CH=C(CHs):

shikonin —H

isovaleryl—shikonin

Fig. 4. Structure of naphthoquinone derivatives.
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2HE §EAd 9F ASBRN ol xR T
¥ AR YZEFAE FEAZA Fig 400 A
Algt £z 71BH o7 H|5d Aoz A7

Fig. 5= A% $£E< HPLC £43td dojxl
AREIYS R BF 659 UZEFE= Havt
EPEch 2 AP 5L LuiAlet ODS(Cs)
Zgos YZeEAE MAE E43F Teukada §9
o) A ©FE AZH(retention time) T2
46, 68, 95, 12, 14, 17¥9 UYEZEAE MiE
shikonin, 8—hydroxyisovaleryl derivative, acetyl
derivative, 8,8 —dimethylacryl derivative, isobutyl
derivative, isovaleryl derivative®Z A3t} ©]
Ade Fig 59 ABRUEIRH dA=z dxlsixy
Ao} 7 AR A& M= AolE
Bol2 Ut} Fig 59 AHERE A% F2EL
acetyl derivativeE 7Hd %ol /33 Jod
isobutyl derivative, isovaleryl derivative 52 <2
2 7450 e & 4 gk

A&% Fig 19 ZFEA AfeA A% F&2E
& 23E Fl, F3 F42 F2 o] L 3%
on weld BEE 28 A3 EYE Fl, F3,
F4¢] HPLC ®43% =A=2vte19& Fig 69 e
Wtk Il B bie Ze] REE F19 H5-
o dolME HEF A7 95, 12, 4E-9 YZEF =
MA7t £5590H, F3E F2 95 14, 1789 4
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Fig, 5, HPLC chromatogram of gromwell colorants,
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Fig, 6. HPLC chromatograms of fraction 1, 3 and 4.

B
s

ZEFAE A4V Fie HEE A7 1289 A
A RE UZEF = Mirt £E5HYOH, &3
HEE A7 46, 6829 Y1 §50] FEHIE
d ¢ AUk & AP A ODS YL F
Aol Bt 2HEZ FAHY Yo o5 &+
E I A3 SujAR £&5FoIH FAo
3 Edo] WA £25H1 Be B U &
e, BYE FaolA oiFE AZbe] &S A4
9] §&o] F7IE LR RHeol F4o FAYSS
& ATk 123 Fig 19 ZHEY 29 o
Ao M FAdol 7 BEHYL FAASHT)

Table 4= A= F&& F 7€ £98 FL, F3,
Faz 44 A4dfrel Aisteint €714 a) b*
= AREE v Azs dFIN HEF7A
g Agelwd F=(LYe A¢AE +5 o ¥ 4
FeE, —= H oFE Yoz Wsds Aud
o 222 H, V, Ce 247 A (hue), 5= (value),
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Table 4, L* a* b* & H V/C values of silk fabrics
dyed with each fraction

Fraction L* a* b* H v/C
F1 38353 14218 —2012 491 RP 370/3.03
F3 63971 1115 —2053 117 P 6.22/065
F4 53358 2576 —2662 534 P 515/093

Colorantst 31593 9741 0.336 808 RP 304/1.82

1 whole colorants before fractioning

A= (chroma)olth, FAYLE FAT A5 A4
FHe o Y5 F1& @343 sgdae] =7}
& E< RP(Red Purple) A€ Ajolw, £EE
F3, Fa= wpae) zZhiep slghale 718 B
P(Purple) A9 A4e Jepfidch. AMYLE
AHEsle) GAE AR A2 RP AER, Fig 5
o] ZEEHNA FlsAKe] AAMLN A
3t HlFol 7MY B2 EYE Flo] A F€
Qe i AT AgHY,

AZMAE olgsld A B B ol 2 U
2 FEo gHsle AxMLe Fro wE g
Z(K/S 7)< 520nmol A &g sle] Fig. 71 vehd
Ak B A2xALE vSEAg00E FHPR o
AoA o] &= FAGAHA s FHEch of
v A Az o3& F&Y HEgE ¥EL
30%(o.wb.)ol M, HL&¢) pHE 4628 pHE =3

Silk
Wool
Cotton

*PrOD>O

K/S value(520 nm)
)

&

A e ol

0 1 2 3 4 5 6 7 8
Dye conc.(% o.w.b.)
Fig, 7. Effect of dye concentration on the dye uptake

of silk, wool, cotton, rayon and nylon fabrics.
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o) FEE H¥ ASE vehdrh 3400am~ F2
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vehhded olF dAe 9F%F F0E& ¢
ol&3l4 My} 7 HMAYst BRI AL
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