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ABSTRACT

In recent years, the Chinese Government in Taiwan started GMP
policies to elevate the gquality standard of the Chinese crude drug
preparations. However, the name and origin of some crude drugs are
confusing. Substitution and adulteration are very common. Therefore it is
essential to clarify the origins of those confused drugs.

In the last year project, we investigated Ban-Lan-Gen (Isatidis
Radix), Da-Ching-Yeh (Isatidis Folium), Ching-Dai (Indigo Naturalis)
and the preparations containing those three herbs. The results showed that
among the 20 Ching-Dai specimen collected from the Taiwan market,
only four specimen contained indigo and indirubin which are the major
ingredients of Ching-Dai.

This phenomenon prompted us to further evaluation of the
commercially available Ching-Dai1 and the preparations contained Ching-
Dai. We also prepared the Ching-Dai from different plant origin based on
the previous reference and their chemical constituents were compared.

Indigo and indirubin had been reported to exhibit antitumor and
antibacterial activities and can be taken as indicating constituents for
evaluating the quality of Ching-Dai and preparations contained Ching-
Dai. Indigo and indirubin standard samples are not readily commercially
available, therefore we analyzed the indigo and indirubin contents of
commercially available preparations and prepared indigo and indirubin in
a large scale so as to able to provide pharmaceutical factories enough
standards for their needs.
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This work will be helpful in elevating the quality standard of Chinese
crude drug preparations in order to meet the theme of standardized
formulas proposed by the Health Bureau of the Republic of China.

Keywords: Ching-Dai, indigo, indirubin, indicating constituents
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ROBEEORFHELETELRA BRATYEREZRITIHALER
R ERE-—FTHEETEPTEMwAEI > AP ERTE f &
Mot AL R L ERAB A -

I FEZXBFEK

AR B AR#FH(Acanthaceae)t 4 | B (Baphicacanthus cusia (Nees)
Bremek.) * % #(Polygonaceae)& ¥ & & (Polygonum tinctorium
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RE A+ NFENANEF]2WFRF -

61

(=]
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F % £_# A
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2 B % 45 | 19978
3 } BT 1997.8
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5 F k& 1997.9
__ 6 A 1997.8
7 | i R i 1997.7
8 ) B B AL AR - 1997.8
9 B & % 1997.8
10 CwmilAE | 19977
1] XTI 1998.1
12 #8 3 i P I: 1997.8
13 Jx % ) % 1997.8
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18 I 1998.3
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(Z) ERTEAF EREAT LA Z RED

BREATANFLtAEALABARABFYF L & T~k T>
B FEARREGMPFEBR S FEZRITUE  BFAEXFERA
RELFAEEZEM R L2E - AHHT LB " €858, (5
FEZAEEB)-

RZ EBTELFERRERT KB

v R R A

() FER &

indirubin & w9 JI| P 8 &7 K B F MBI B o

indigo * tryptanthrin ~ DMSO ~ KBr# &8 Sigma Chemical

Company °

TEL - B - CEEAHPLCR  BEEBRARMARLSE -

WE BB EOlR-ETHE A0 - —RFRFmas

i > 8] o

KEGEE ~ LEBEF AR A B TALSP R -

FREE - BBk A3 2 4% > & 8 Dong Shing Industrial Co, Ltd. ©

SIGMA : % % @ &8 (Vanillin) ~ © & 8 (P-Anisaldehyde) * A -
carrageenan * Indomethacin B B 3% /LR 47 H K

N3 o

Bk B ey

1. & & B8 85/55 85 % &, 7% (Vanillin/H,SO, spray reagent) °
B Vanillin 0.5g fu NE B EE R T EE A4 ¢ 1424/ 100mL
:]: 0

2. B & B BE/R5 B £F &, 7% (P-Anisaldehyde/H,SO, spray reagent) °
BR P-Anisaldehyde 0.5mL o A KBS B 0.1mL A B 5B 0.5mL » Av
Bi9mL * A ATELHE -
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(R) &S

1. €+ X * METTLER TOLEDO AT201 -

2. BEKIRE B * SONOREX SUPER RK 1028 BH -

3. A&A8/K % % * Branson 5200 -

4. R IpHE © CAMAG Universal UV lamp * % & 254 nm & 366
nm °

5. %R R4 % & * Eyela Rotary Vacuum Evaporator °

6. 33 & B4 © 120mm X 150mm -

7. BB484 | PENTAX SF1 -

8. £4m & | CAMAG Disposable Micropipettes °

9. % & & - Silica gel 60 F,s, Art No.5554 » E. Merck 2 8] -

10. %2R AB R A1 1R
WATERS 2690 Separation Module
AR & ° WATERS™ 996 Photodiode Array Detector
M E ¢ WATERS™ 996 Photodiode Array Computer
Integrater

() HPLCZ €0 #

1. 4 bt a ik Bl
7% 55 45 B indigo ¥ B A 42 & 5 6mg A indirubin # B A 2 & &
6mg ' A H ERIOmLEEMT BRIV ER EXRE
100mL * #ARGF - HERELEHEER -

2. R AZE LR AR Y
B tryptanthrin 12mg A5 48 € » LAV E R B AE1E » B AR
A Z2100mL » #BXAGF > BERFAR R LEHER

3ARE LR
7 5] B indigo A indirubin A2 £ & H A& 0.2 ~ 0.4 ~ 0.6 >
0.8 * ImL E# 10mL Z E# F » 3t ho Atryptanthrin P§ EF4Z &
sulg B ERO05mL » Al A HFEELE > » Bk — % 7R
% indigo R indirubin 3 &K AF %1224 ~36>486

b
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pg/mL - 3t 352 P 3R 4% % & tryptanthrin 6 pg/mL o

4. ¥ SL B
OFEFE _
o EF &30 K 7 & 50mg AT ﬁuiﬁmmL » BAS
TRIRABEFY  HERIKREIONHE  BE > BURAHES
Z210mL *» #1ER B HIER
TF‘%A CRETERIEBATER X HEB :

SRR EEHAES N S B EI1gHHEMBET > A
10mL » EMEXIIRES Y  NERKREZ3074 > 88 B
RS ESZE10mL » BAEE BB AR -

Q)i LR SGEBHER > EMNIOMLE MY » wA
0.5mL P 3 4% & 5L 44 /A & tryptanthrin * e 845 2% & » 4
VE#E ShiB IR

() # F 4r(indirubin) & #% & (indigo)Z # #

ANTRFETARGETREBETBELATZIFE  BERE
#2 F 41 (indirubin) & 3% B (indigo)#% » A — ¥ koiZ e -

—~F &%

(—) #RZRM%

A% P ik & M M B & (Baphicacanthus cusia (Nees) Bremek.) ~ ¥ &7
kt(Indigofera suffruticosa Mill.) ~ K & (Clerodendron cyrtophyllum
Turcz.) Z #7 & & ¥ R A & (Isatis indigotica Fort)¥.5% ¥ » 25 B K48
P BIAFAK RAZI~SR EERAHRMGELIRE > HHAE &
I0F EhNIFBR > o HEREEKR B HKEZS
E-HAMRARFINBEEERETRABRPRANKF -

(=) EETELFERT EBRKNMETHHZIRR
1, %T.ﬁﬁ%ﬂ?b&:ﬁizmﬁ% '
R BEMFEog R ANTFTE  PBEFAIRZAH30S
4% > B8 0 TAEE10mL » HAEH B EH ER -
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2L HBETHERZER -
REMREEZRFTE UFEAHlg HHpEMHEFRELL
Gl R EE MAFTEER@DEBEMR  WEFTAKREH3I0
k8 Bk TAEE10mL c BIEEGBEK -

3.k AY
BTEARERASFEHRERTEBHE (FHFETL)
&5g 0 FAANTE  ARBERIKREHI06E  BE 0 TF
Z 10mL * S AedRmk -

4. %R R ¥ 2 A5
a. & # #R * Silica gel 60 Fyg,
b. B M : CHCL,
c. B x & ' &20uL
d. BHIEE ° 5cm
e. W ik L REREE

(Z) S48 B M

14544
R 45 % ° LiChroCART® 100 RP-18
Sum ° W42 4.0 X 250mm
AEE UV 292nm
#EHi A FE B K

Time (min) A (%) B (%)
AR AR C 0 60 40
5 90 10
15 90 10

yiif © 1mL/min

2. &R B E R &
SRR AP ZABEBER - T EE ERSERART 6L R
§ A~ ORI B RS 0L EA B RABE AT IR o LR E
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BER-TEFERSBEBRATELHFESTAL - RS HURS
BRI R B BYERLLRETZ - AREFEELAN
ﬁF#T'Eﬂﬂfﬁd'%fﬂ%btﬁ‘g‘*T—%‘ﬂﬂe‘g}#ii'ﬁ:_#ﬁ%%i T E
EFERALBERETEEHRESAL - €53 TLIER NN
B ELEBRAFZERERALL KRR EK S MK indigo &
indirubin /2 B * BEBR IS ATEFERLRATEEHES

BT ETE

CR ke

BEHEE2YE HEAEBRRBEBATSFE+T A ETRAK
REEELBSR - FRZEEN  FBRFEXHIRE  HR kW
T -

i EE s MBEE BN BIANFK BAZ~3KR R
B aBELERSE  HHEEGE BIOFEMALIFLER > ROHR
o Z22RbEGeYAF L BRRBEEEBR B
BEW B ERE - LHRKRDE > FEWH o EELUK2~3/)N
i A bR BILRGHERERE > LN BRI B
Xz FE e AR A wENEE TR °
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19 ~ 4% & £ (indirubin) R # & (indigo) Z & #

BEEZ RV RBEMUSB TR ErE  B—AF K
P32 0 T4F4% F 4r(indirubin) R $t B (indigo) ° XX TP B # £ B &4
F 4z (indirubin) 2 %, A& #% & (indigo) 2 & °

Ching-Dai ( # %)

l extracted with CH,Cl; and evaporated

f’ifﬁ iﬁlﬁf‘ﬁ‘#b
51 gel
CH>Cl5
indigo
indirubin

28X

(—) FEZ %

1. & & (Baphicacanthus cusia (Nees) Bremek.)
RSz aRBESE  FAFHA WRKRFEE % &K
Ex 4% R BA 5T 4 #¢ E & (indirubin) & # & (indigo) °

2. B F #t(Indigofera suffruticosa Mill. )

g2 ARER B EFE  BHHEA WHEBERER
TRk BRRERBTRASEE -‘-J.(lndlrubln)& [
(indigo) °

3. # B (Isatis indigotica Fort.) -
RIREMPRBZBRARTE  FAFHK  HBERAE
AR ek o L8R ER 4 R 85~ KR 4#2 E 4 (indirubin) & #¢ & (indigo) °

4. A& (3% % ) (Clerodendron cyrtophyllum Turcz.)
Fr 2R BRTE  HFABKR  HIBBEAEEIE % &K
B 4 £ B3 R 4 4% £ 4x(indirubin) & #% & (indigo) °

(=) £ETELFEART KRB ARKET 50X RR

ERTELCFERTHERNARRIF ERBERFERT S F
2 R IREEE B — %A% AL¥ indigo & indirubin /£ 48 Bl 89 Rf A &
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A8 5 69 86 5 KFET 35 & R % 2 4 indigo A indirubin °
(=) axgksmEWH

B o g MR 2 > Peak area ratios A AR E XKW E TSR E
+4 o B SBEREGHPLCH#H A (B+A~B+ ) R&E R X
BERERE

(2m A ¥ 28 E & (indirubin) & 4% B (indigo) 4 £(%)

¥Rkl R &8 | kE L=

HEEETD "0 0
2 = FE e 0 0
3 | — RE6E | 0 0
s | - | #xe | o | 0
s | — | #xe 0o | 0
6 | — | ®&e 0 0
7 | - EEe 0 0
8 | — xEe [ o [ 0
9 = RE & 0 4 0
0 | - 0 0
| + 019 | 009
12 | + 022 | _ 0.05
13 | + 0.19 0.09
14 | - | 0 1 0
15 | + | k#&e& | 013 | 004
16 = BEXeg 0 0
7 | - | #ze 0 | 0
18 [ — | ﬁ.;%a‘_J 0 0
19 — | R#E& 0 0
20 | - | Exe 0 0
21 | - Exe 0 0
2 | - | REe 0 | o
3 | - | =mEe 0 0
24 | — BKESG | 0 0
25 - | EX& 0 | 0
26 | — #¥e | 0 | 0
27 | - | #xe 0 0
28 | - EXe 0 0
29 | — RE & 0 0

— Kre 0 0

+  AE % — I RRERE%
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k& WESFEYEABZHR EL&(indirubin)
% # B (indigo) 2 & (%)
B
0.012
THETA2 _0.013

ERARF A3 0.012
0.007

B EELERFL  HETEFEFEA O ES#E 4 (indirubin)
R #E(ndigo)s MTERBRAITHB - EHFREFLFE S REL
(indirubin) & #% & (indigo) s TE A H U — L H P F 4 kI L
(indirubin) & #% & (indigo) °
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mg - #t E 4 (indirubin) & ¢ & (indigo) = & #

1. Indigo #& & (22-24)

(L) XE% : 300 CAE 5 % -

2) TLCHAETIE * ABA=415%EMH » RI{AA032 NI A
E g o

(3) § 3% m/e262 (m*, 100), »F K C,¢H,(N,O, ° THEH it H &
(Ot C 73.30, H 3.82, N 10.60 ; E#IE(() : C 73.14, H 3.69, N
10.48 -

(4) 4 5 3 VKB (cm!): 3267.6 (N-H), 1628 (C=0), 1300 (C-N),
760 ( FRIR =B ) -

(5) % #h 38 ASHSh nm - 245, 284.5, 332.5, 600 °

2. Indirubin & - 4x.(22-25)

1) AE-TH (1:1) PAERZI R4 RLET A 352~360
T THE BN LEfBEE » RIENK - |

) TLCUAETIE - AEF=4 ' 153%&EM > REIMEA0.15 » IR
A 44 B B o

(3) & 3£ m/e262 (m*, 100), % F K C,H,(N,O, ° LE 5 #3F H &
(%) © C 73.28, H 3.82, N 10.69 : & R{{4(%) + C 73.38, H 3.79, N
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10.60
(4) 4.5 38 VEBL (cm-1): 3190.5 (N-H), 1666.6 (C=0), 1630.7 (C=C),
755.4 (RE—BAX) -
(5) %9 FEACHSE nm nm : 242, 291, 361.5, 533.5 °
(6) H-NMR (300MHz, DMSO)
§11.023 (1H, s, H-1)
§10.899 (1H, s, H-1)
58.766 (1H, dd, J=8.1Hz, 1.2Hz, H-4)
57656 (1H, dd, J=7.8Hz, 0.9Hz, H-4')
§7.582 (1H, ddd, J=7.8Hz, 7.2Hz, 1.2Hz, H-6)
07419 (1H,d, J=7.8Hz, H-7)
§7.258 (1H, ddd, J=8.1Hz, 7.8z, 1.2Hz, H-5)
§7.022 (2H, m, H-5, 6"
§6.906 (1H, d, J=7.5Hz, H-70)
(7) 13C-NMR (300MHz, DMSO)
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ARMREUAAREREHAEHEH R EE1EL 5 ¥ (Baphicacanthus
cusia (Nees) Bremek.) & #» & (Isatis indigotica Fort.)2-# & 4x(indirubin)
A # & (indigo) * ™ & #(Leguminosae)# % % & #f Indigofera
suffruticosa Mill. & B ¥ % #(Verbenaceae) W A F (B %)
(Clerodendron cyrtophyllum Turcz ) PR B B B Z B A R4 T4
(indirubin) & #% & (indigo) ° % ¥ #H(Polygonaceae) i 4 % & (Polygonum
tinctorium Ait)SE A X B PRI FER B2 — N ER LK
B BEYERARSERLAKRE LI LLE ERFEHED > BT
AERFFREZRAHEZARE  TARABRBLE % UM
HIBRHZFREORALE -

VA% B (Isatis indigotica Fort)#c ik ¥l 2 0k Bk S & mik
Ed BB 8RR A 2% & fx(indirubin) & #2 ¥ (indigo) © 4 X
RN RIFFEXHHRAMSEZE RO MARKRULEEE A
0 BURAF K248 E 4 (indirubin) & #2 & (indigo) 2. 5 & ; MA AR
P M A2 B B E R T 8 4 B 442 £ 4 (indirubin) & #2 & (indigo) 2.
-

EBTEARKSZARECIARL  MLBEELHRREIES
=X DR A RBFEXEEF  QD&MmEE s B S
A4 0 XA @ K thrian purple 5 3)i4n 38 & 6932849 (26) - &2 5
EARARATHIRBTALAEARBAEUR? (I F S-S RE
it o

A B X X AR5 # E 4 (indirubin) & #% B (indigo) .48 b 3 3% - &
B ERE(ndigo)ENE oM HEEE Y > AR EEMTEY
ZEBEARAR  BATHARKBAS 25 > HHEHNMRE 3 -
f Sigma Chemical Company &4 A& % i indigo * # T & Sigma
Chemical Company 8% B 4 s Z indigo °
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{5 - 4 RLE

. ERTEFEARIREBELEF LY HHEEFOESREL
(indirubin) & # & (indigo) » M T E A F R LB —EHRETATE
4A$% T 4 (indirubin) & # & (indigo) * E¥H TR 2 &
(indirubin) & #% & (indigo) °

2. AREHmEER2EFERARET S HEL(indirubin) R # &
(indigo) ¥ LR A EEM G - UBHELEEARMMREHEZ R
%44t % & (indirubin) & # E (indigo) * UMM FAERHEME
ﬂ(Verbenaceae)ji % (3% % ) Clerodendron cyrtophyllum Turcz.

EERREZEBEARHA AR REREFTR AR 2L
(mdlrubm)ﬁ. E (indigo) °

3. ERTESFCZIEZRRAENEATAY  HREWRBREBEERARS

%2 % K5 % 3 4 (indirubin) & # E (indigo) * & K kit T2
£ 28 5T #r B i #% B 4z (indirubin) & #% & (indigo) - # £ X A B M
EREEE A BhALEHY LS HETHIRE - E R
HgRigoxzPRFLELETEK

FE ~ 348 SURK

. PHABRLENEAGANEREZE S PEAREPEER -
L EPR—E 0 ARMTA g4 0 b3 1995 5 169-170 °

2. R fa K FHEMHPERMEMRAE LB
1988 ; 417-420 °

3. KRR PHERAAE (F—%) EXxBHKXE - PRI
BE £k Spsk A g PRt 0 JE R 1995 5 227-257 -

4. ITELYE FEFERASF YA P4 E &(indirubin) AR E

(indigo)Z 2 BRAZ * ATEFETABRE G LB LHMANE
WX ELE 1996 0 166 °
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J.

3.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

?f&_’.}r_ » g.lfk]'— 7'%'3 £ iiﬁ -ﬁ' * H %#ﬁ%éﬁﬂﬂﬁ*ﬁ éﬂafﬁi‘l
THEREEEHE > PEE35(5):244,1992 -

Mk AEMBERE 0 P30 ERAE > JBX 1992 5 792-795
896-902 °

= . gk ML EEEEGLER #RELR  £3L 1962
422-427 °

F - AL HMATEA (LM #RER > £ 1974 5 259-
261 o

GBI REHEEMARMELISG PEIELM  ARSAEH
Jrit 0 JbF 1994 © 846-849 o |

P EAREFRER1990FIR—I)VERLE S FEARAEF
B 2 (1990 R — ) E BB 4% 0 B R AR B RAE - B 1993
13-14 ~ 105-107 °

M PEHEEM  ZREIHALRTHERAE S HAH R
1989 ; 408-412 °
SrEAVEBERGEGLEN 2B PEEES > ARBIA LKA I
1992 5 59-60 ~ 483 ~ 497-498 -

Bkl s PHREE S AREHIRAE DB AE 1993 5 314-319 »
321-324

EEFE I ERPREFTRS  ZREAHPHMERAE AR
1993 ; 51-53 ~ 469-470 ~ 478-480 -

AR E MR SRRAT - TEAHRRAYHAILA | T RE
FHE— 0 A AL 0 B 1981 5 15-19 ~ 296-298 -
HoKE:PBEFE, IHEHERMTBRE HT 1992 5 64-
65 ~ 234 o
ExLEPERABAER > MAHBRFHERAE @K 1987 5
247-249 ~ 527-530 o

fEf=2e T PHBEF L, FEHERAHIKRAE D L 1992 5 97-

I|_I.
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99 ~ 541-542 -

9. ke - HEHK: YEENFME=M > #2HKk4 b7
1994 ; 175-178 o

20 FHE CERATATESBFM L ERE B P 199] ;
101 ~ 69 ~ 10 ~ 143 ~ 182 ~ 74 ~ 86 ~ 21 ~ 88 ~ 200 » 3372-
335 o

21 MEIMRBE  FERAGRIEZE(E) UBAR R L #FHKE
MAEFBYRLWRE © £4L 1992 ¢ VIII ~ 60 -

22. IREBFAT " MARICERIIHAEL > FTE 14 (6) : 246-248.
1983 -

. HAR SEE - R2EL  BERELLERIOHAE P H#6
(12) : 622, 1995 -

24, TR ~ B AW - PEFENCERS » FEE 1S5 (12) - 534-
536, 1984 -

25. BXGRETERTERBHES YA MRS M ARSA
th AR AL > LR 1986 5 606-607 ©

26. Fedel C RRABNHAZESHRRE > PEE27(2):110-112, 1996 -
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