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Abstract—Natural indigo colorants were prepared by extraction of polygonum tintorium which was
harvested just in the blooming season(in the late of July). The components were analyzed by TLC and
HPLC, and its structures were analyzed by FT-IR, El-mass and NMR. The dyeing mechanism and fermen-
tation conditions were investigated. Its colour fastness was studied as well. The results obtained are
summarized as follows ;

The natura! indigo powder was dissolved in DMSO and developed in eluent, CHCl;/CH,CN(85 : 1.5
v/v) by means of TLC for its quality analysis. It was segregated into indirubin as a red colour and
indigo as a blue colour. In case of HPLC analysis, the retention times of indirubin and indigo were
7.442 and 6.543, respectively. FT-IR spectrum of indirubin showed a peak for NH residue between 3200
and 3300cm?. 'H-NMR spectrum for indigo displayed AA’BB’ spin system caused by indole structure
between 6.5 and 7.7ppm of H4, 5, 6 and 7, and -NH proton for indirubin showed an singlet between
10.88 and 11.0ppm.

El-mass spectrum of indigo and indirubin both disclosed their molecular size as 262 and it implies

that these two substances are isomer.
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2.1.2 Al @
o 34 Indigo(Aldrich Chem. Co. A)

o Calcium hydroxide(Yakuri Pure Chem. Co,
LTD 18)

o Sodium carbonate(Junsei Chem. Co., LTD 138)

o Dimethylsulfoxide(Junsei Chem. Co., LTD &
) )

o Acetonitrile(TEDIA, HPLC &)

o Chloroform(Junsei Chem. Co., LTD 13)
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Table 1. 'H-NMR spectral data of indigo and
indirubin isolated from natural in-
digo powder.

Pigment | Proton Chemical shift
(ppm, 8)*
Indigo H4 7.61(d)**
H5 7.51(t)
H6 6.97(t)
H7 7.33(d)
NH 10.48(br s)
Indirubin | H4, 4 7.65(d), 741(d)
H5, 5 7.55(t), 7.25(t)
Hs, 6 7.01(t)
H7, 7 6.90(d)

NH | 10.88(brs), 11.01(brs)
* TMS as internal reference in DMSO-d6
** br s broad singlet, d : doublet, t : triplet

167769568 262
108
[s] YI{ M
= N.
- QL~X10)
N
"} H O
§’ @
5 s
E IID‘ ‘D‘
» 28
<) i
o Fad g’
158
e 5 7’1 ¥ J . 178
had o L douh ) J

Wz
Fig. 13 El-mass spectrum of indigo isolated
from DMSO extracts of natural in-
digo powder.

1 @ 0 22

Relative Intensity

20
55 s
o | ' [ ¥ 17
38
9—1 _"" ..l‘"l " Jo sgn B I
B9 B0 100 128 4B 168 108 MO 220 248 250 BO J60 U 340 360 108 420
Wz

Fig. 14 EI-mass spectrum of indirubin isola-
ted from acetonitrile extracts of natu-
ral indigo powder.

J. of the Korean Soc. of Dyers and Finishers, Vol. 10, No. 3(1998. 6) / 159



EZo|N 2538 B

olg}g ZF MAio FHA indigo 49 indi-
WA FT-IR, El-mass spectrume] €)3}31

Bat o 4AANS L

rubin %
'H-NMR Z#23E o] F
# ek

24 2] 27H«] spote] UEto ™, Rgkol 242}
0.64, 0.50°] 4tk

3. HPLC &% A3} 34 44 9] retention timeS
7.442, A A4 9) retention time 0.50°)1 %1
o},

4. FT-IR &4 2%H 1627cm ol A4} CO, 3200~
3300cmel A NHOl F<tj7h vepta, 34
2 A Aie] IR spectrumol D3Rt

5. El-mass %4 27, A7 22 849 frag-

ment ©]-22 m/z7} ¥A)8tL, 'H-NMR &4
AR2RE F
Art.

6. 34 2 AF 24 23 HE Mo

4 EO]—;—OJZ%

indigo, M MAE indirubin °]ATh

[e] A
Mo o]d2AYS & 5 A

PN
T

rlr J::

A A
%)
Aﬂ/kg}, 14»\_)‘1 _,—_r_, Zél_\l‘))_\_’i

I3
rok

t o F
1. M. Minagawa, Y. Yoshida, and K. Matsumoto,

FBOFL I+ 30790 (F81038), KPR AE:
HERIERE 505, 28, 87(1980).

160 / HEREEM TR $£10% £3%8(1998. 6)

o
“

ba A

ML

29 T2 ¥4 28

2. J. Kume, Sen-i Kako, 19, 27(1967).

3. T. Sakagawa, H. Koshida, and T. Nakayama,
Dyeing Industry, 39, 24(1986).

4. Xia, Z. Q. and Zenk, M. H., “Photochemistry”,
21, 2695(1992).

5. £FE SRB, “KAEFFI RFEF, X
it pp. 81-85(1988).

6. E. Klingsbergn, J Soc. Dyers. Colour., 70, 563
(1954).

7. J. Wouters and A. Verhecken, J. Soc. Dyers. Co-
lour, 107, 266(1991).

8. S. Usida and M. Ohta, /. Home Econ. Jpn., 46,
1167(1995).

9. S. Usida, Y. Tanugami, and M. Ohta, J Home

Econ. Jpn., 47, 1031(1995).

K. Yamada, T. Konakahara, and H. lida, Kogyo

Kagaku Zasshi, 73, 984(1970).

S. U. Kim, K. S. Song, D. S. Jung, and Y. A.

Chae, Panta Medica, 62, 54(1996).

K. S. Song,

in polygonum tintorium leaves and suspension

10.
11

12. “Biosysthetic Studies of indigoid
cells”,
(1994).
S. Hart, R. K. Klaus, and R. W. David, J. General
Microbiology, 138, 211(1992).

D. S. Jung,
and shoot cultures of polygonum tintorium”,
MS thesis, Seoul National Univ'ersity(1995).

MS thesis, Seoul National University

13.

14. “Biosysthetic of indigoid in root



