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ABSTRACT : This study was carried out to find out the optimum method of preparation of indigo standard solution and its
stability, and to investigate the indigo contents in Niram, blue dye extract, from a total of 7 indigo plants and 34 breeding
lines of Persicaria tinctoria H. Gross. Proper solvent for indigo standard was dimethyl sulfoxide (DMSO), and appropriate
concentration was 1 mg of indigo in 10 mL of DMSO. Absorbance value of UV/Vis Spectrophotometer at 620 nm of standard
solution was changed decreasingly 12 hours after the preparation of standard solution irrespective of the storage conditions
such as temperature and light. Average value of absorbance of 8-fold diluted standard solutions prepared daily during 16
days was 0.210 £ 0.005, indicating the powder of indigo compound was stable chemically. Calibration curve was made for
quantitative analysis of indigo of 7 Niram samples, and indigo contents ranged from 0.69% to 18.76% showing relatively
larger variation. Across all 34 breeding lines, the range of indigo content was from 7.9 mg to 56.4 mg per 100 g of fresh leaves,
averaging 25.2 mg of indigo content and showing a 47.7% coefficient of variation.
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M o ok & AAARE AE, g3l vaa 7 A=g 7R3

Ao (Crews, 1987; Ye et al, 2000; Park et al, 2011)

A2/ ER] QITIAL (indigo)s EHslal AujAiLkE]of o] A, A, st 28 T oY A e Ae

£EE AES AAZORE 7] F (species)o] LA A, Aoz LeA] vl (Han and Choi, 2000; Seo, 2008; Lin
Sk, T, Y SolA] AllslE wit]ES (Polygonaceae) & ef al., 2009).

AR ZE2EQ & (Persicaria tinctoria H. Gross), -84 ZolL} o] A Fole A4 AEQl indigos $HF-E

)
olf F= Aele Edd AR} 2EAE A (fsaris o] A ¥, Fig. 13+ 7ro] FA9] indican (indoxyl-3-4
tinctoria L) B 1=, o}Zg)7} 5 FuiAgelA Auiehs 3 D-glucoside)°|-} indoxyl-3-ketogluconate (isatan B)7} A
I FEANE A2 (Indigofera tinctoria L) S°]Th st 7HrEs)7T =W glucose2t F-A19] indoxylS AJAdSHAL
(Jang et al., 2011; John and Angelini, 2009). $-2|ue}ol|A] indoxyle] A8lE]o] indoxyl 2] B2/} A$HehH indigoS
Z5 o83 G e R Adg d AES o8& A AAske ZeE dEA STt (Minami and Pandalai, 2001).
Aoz RE FAHAE UHE Ax & SANA Ik A QIYazel] gk A5e] SEAZAR MAaAdwe] F254

W (Park et al, 2005; Shin et al., 2009a, b, 2010)°] U of tigk A 2 AHFEA AT (Chung et al., 1998; Choi
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Fig. 1. Formation of Indigo from the precursors isatan B in
Isatis tinctoria L. and indican in Persicaria tinctoria H.
Gross. Free indoxyl is released by hydrolysis from isatan
B and indican, and then dimerises to indigo by air
oxidation.
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et al., 2002, 2004)<}t Z AFA = A
indigo2] Gzl o ek AT (Jung et dl,
2000; Park et al, 2005, 2011; Jang et al., 2011)7}
LA ey
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U isatan B AdE-2> HPLCE AR8-ste] AwFetal, vl A4E
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John, 2004; John, 2009).

A 2 dTE A B Ay 3 Pl of
gk ATE FYste] & U e ARl 54
FEAE dopR iz LS sislen, oled UdAE
o} & SAAEE ATl AFRA S slo] dojrl AAE B
3At gt
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Sigma-Aldrich Co.)Z AR89l om, 718 AR A 58
w2 2ol AR8-8l= dimethyl sulfoxide (DMSO), tetrahydrofuran
(THF), ethyl acetate (EtOAc), acetonitrile (ACN) ©]<]]
toluene, pyridine 5= ARE-3I=Hl, &vli= Sigma AF B
(&) 9ate]l HPLCEH 53419k F3dste] ol&sislth
8 BAAFENL 96 Well Plated]] #5-3k4 UV/Vis 37|
(Epoch Microplate Reader, BioTek Instruments, Inc., USA)=
620 m oA FFEE At FAEUTE g & -
T T ALE 347159 YAl gRolE ZAKSIIT
2. 200 3

<]

HE Y B4 913k 89l DMSO, THF, EtOAcS
A3 o] DMSO7F 71 887t ok SrlE FAR
AlZko] Zdssi Mo wsial AoM o= EAHe] St

(Garcia-Macias and John, 2004; John, 2009). u}2bA =4

L
g

S EE 2o §ufl ARE-o] FHriaelA] FOoWA FFHe| <F
AE 2= SuE 2 AR FEE At oF Aol
e BAEAHE DS T IS Ao|tth o9} o] QIYaL AR
FZ22 g 7P duke SujE XS] $18] THE, toluene,

pyridine, ACN, EtOAc, DMSO % &3} (DMSO:ACN

=9:1, 6:1, 3:1)2 g2 sl EFEH AT 1mge] &l
10mLZ =<1 H 8 34313 UV/Vis 23712 THEE
Z43te] H|wslgth. Fde] RS guf) A% 2§33
Tt gtel U A {3 s FEH9] 35 7
A LA BE7] flsiA AT DMS0S] oj=Ho] 16~17
T A= ol & 3 5 EA45k= 109 o]l 8virt &
A &a=rt Hojd = 7] Wikl o] A]7]el DMSO7F
W 2ro] JEFS v AR S Qe EREIE o
olr 7] flsle] 4Colsloll A G| kom <Itja HPLC #4
o Ab&-sk= ACNS DMSOel| E¢ste] ARg-ated Hlaaiict.
AU BFHE THE7] Qg QIYjare] A e (v
Yolr 7] faf <tz 1mgol]l DMSO 2mL, 4mL, 10mL
2 20mLE 51 F 3|A3e] o] FUFEE B & 58
£ 345t 7P YAl &8 =7t =2 DMSO FoE o
32} STE FUS o JIYAE 21 SuEF XglelA] 7t
3}

7] ©+2 DMSO #3 2mL, 4mL, 10mL, 20 mLE Y3}
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EtOAC THF  Toluene Pyridne DMSO D:A 311 D:A 61 D:A 91

Solvents used for dissolving indigo

Fig. 2. Absorbance of indigo standard solution dissolved with
different solvents and mixed solution. D:A means
DMSO:Acetonitrile. Results followed by the same letter
are not significantly different at p < 0.05.

DMSO @ &3 DMSO:ACN (9:1, 6:1, 3:1) &1} 10mL
2 =9 £ g sAste] HET|E —F—J*EE =43 A3
(Fig. 2), DMSO7} 7Fd =& $3%E5 B 7P £& <y
3L 8uj2 ZARE QT THE, toluene, pyridine, ACNS 83
7)ol F54%7) Yikom EtOAcE HPLC #40M &

Sl 2 AMEEE B (Angelini er al, 2003)7F ot 3=
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Z oYy &g Zo] AlLSl= L1l DMSO°| A g
(Chung et al, 1998), ¥ Az F vwZo] Zafspd Ao)
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Fig. 3. Absorbance of indigo standard solutions with different
volumes of DMSO solvent used for dissolving the
same amount of indigo, and then diluted to be same
concentration in all DMSO volumes. Results followed by

the same letter are not significantly different at p < 0.05.
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condition followed by the same letter are not significantly
different at p < 0.05. Control means the absorbance value
measured immediately after the preparation of standard

solution.
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Fig. 6. Absorbance values of indigo standard solution at
different storage temperatures, -70 C and 4 C of freezing
condition of DMSO@ 4C, [0 -70TC). Results within
same temperature condition followed by the same letter
are not significantly different at p < 0.05. Control means
the absorbance value measured immediately after the
preparation of standard solution.
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Fig. 7. Daily variation of absorbance values of indigo standard
solution. Each standard solution was prepared daily
during 16 days. A horizontal line indicates the average
value of absorbance.
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Fig. 11. Fre%uency distribution for indigo contents in a total of
34 breeding lines of Persicaria tinctoria H. Gross.
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