% %% Chinese Traditional and Herbal Drugs $E38%#E6H2007%E 6 8

* 921 -

BHHE N AR SRR EFF L AN TR R
RRHBREAGT, 5N SHTHKOXTRA,
B TERERE, NTiEY =R, BRiEP 5,
HAMEAETEINE T HRERMEE, N
EFHE,

Foh, B REHORIE UL AR L EFRY
R E G, BIA R PR, DR B L 3 R
TERIRET.

% FRTR, e R R A, A B R
SRS FEARRS B ERMGBE WA K, T
BEREBHAY B, AT B 2 5
ERNER ., A S S A R B
H9 MDA — B B R N.N+P 5 N+K DA FrEg
BE. B ERELER NS, BERANES
MR, RN —E B RE B TR
T SRR ARG , 76 3% 3 B IR0 P S HE B 0 B B
IR S5 JRE 38 4 B 0 MR T 1 R

References:

[1] MaX]J,WanYL, TuPF, et al. Introducing plant of Echi-
nacea purpurea in Peking [J]. China J Chin Mater Med ('}
B2, 1999, 24(10): 590-592.

[2] Xiao P G. The international popular immunity regulates and
its products of Echinacea [J]. Chin Tradit Herb Drugs (‘h &
75), 1996, 27(1): 46-48

[3] Shalaby A S, El-Gengaihi S E, Agina E A, et al. Growth
and yield of Echinacea purpurea L. as influenced by plant
density and fertilization [J]. J Herbs Spices Med Plants,

(4]

(5]

[6]

[7]

(8]

[9]

[103

11]

[12]

[13]

1997, 5(1): 69-75.

Kucharski W A. Anbautechnology und Pflanzenschutz von
Echinacea purpurea [J]. Drogenreport, 1997, 16: 33-36.
El-Gengaihi S E, Shalaby A S, Agina F A, et al. Alky-
lamides of Echinacea purpurea L. as influence by plant on-
togeny and fertilization [J]. J Herbs Spices Med Plants,
1998, 5(4) . 35-41.

Franke R, Schenk R. Echinaceainfluences of Cultivation
Method on Yield and Content of Active Principles [M].
Kansa City: Echinacea Symposium, 1999.

Berti M, Wilckens R, Fischer S. Effect of harvest season,
nitrogen, phosphorus and potassium on root yield, echinaco-
side and alkylamides in Echinacea angustifolia L. in Chile
[J]. Acta Hort, 2002, 576: 303-310.

Dufault R J, Rushing J, Hassell R, et al. Influence of fertil-
izer on growth and marker compound of field-grown Echi-
nacea species and feverfew [J]. Sci Hort, 2003, 98: 61-69.
Wills R BH, Stuart D L. Alkylamide and cichoric acid levels
in Echinacea purpurea grown in Australia [J]. Food Chem,
1999, 67. 385-388.

Cummings G A. Plant and soil effects of fertilizer and lime
applied to highbush blueberries [J]. J Am Soc Hort Sci,
1978, 103: 302-305.

Zhou Z F. Plants— The soil Cl™ density is critical to deserve
the research ( I ) The research of rice bears the critical value
in CI=[J]. Soda Ind (#i5§ T k), 1988 (5): 6-11.

Hu S N. The Function of Sulphur, Magnesium and Microele-
ment in Farm Crop Nourishment Equilibriumly of Internation-
al Scholarship Colloquium Collection of Essays (8.8 Ff% &
TREAYERTHEPHEABRERTR SV XL [CL.
Chengdu: Chengdu Scientific and Technical University
Press, 1993.

LiFA,LiJM, WanZ S, et al. The effects of different fer-
tilizer on root yield and gentiopicrin content of Gentiana cras-
sicaulis Duthie ex Burk [J]. Chin Tradit Herb Drugs (FpHE
), 2005, 36(1): 119-121.

ARFHAFTH REMALFEIRFHFR

Ik, %

#,7 #,5&18°

B RSN EE

PR RFRATTEERER ARG ER, #dt R 430030

# E.BN BIKREFEHAMREFORMEERRGTE. FE KA RP-HPLC B2 RAFER 10 MR
Fﬂﬁﬂ?jc%‘"f#sﬁ:qﬂ%ﬁﬁifﬁﬁ TERBE REL4MEFRINE, BESEFMBRRI N EEIA

AERERLATEMHATUERRRBITRE. &R ﬁﬁ?ﬁ@in‘%%ﬁﬁ%%%%ﬁﬁ&% 10 MRS
&Kﬁi‘#%&ﬁﬂﬁﬁ SR, &t BFBETRHTFREHAHNOERFS.

XA KF M HPLC (R F s Tk B A
X EH T 0253 - 2670(2007)05 - 0921 - 05

hE 538 .R282. 6 XWARIAMG A

Chemical pattern recognition of quality assessment of Folium Isatidis from various habitats
WANG Wen-qing, PENG Jing, WAN Jin, FANG Jian-guo, TANG Jie, LIU Yun-hai
(Tongji Hospital Affiliated to Tongji Medical College, Huazhong University of Science and Technology,
Wuhan 430030, China)

:2006-08-22

Log =80
:ggg EXARPFR SR E (39800193)

&

FEE1965—), 5B, MEFRA Bl EEHM, 8L, FEAF P AHBEEEREWREMDIE.

Tel: (02783649095 E-mail:fig3560@sina. com Fax;(027)83624090



© 922 . % ¥4 Chinese Traditional and Herbal Drugs £ 38 %8 6 1 2007 6 B

Abstract: Objective To establish a method of chemical pattern recognition on the quality assessment

of Folium Isatidis. Methods

The contents of anthranilic acid, syringic acid, adenosine, and indirubin in

Folium Isatidis. Samples from ten diferent areas in China were determinated by RP-HPLC method. Based

on the RP-HPLC method, the chemical data were obtained. Using the radar-grams to evaluate the balance

distribution of the index constituents. Hierarchical clustering analysis was applied to the chemical pattern

recognition. Results The ten samples from different habitats were classified into five grades according to

the result displayed from the radar-gram by hierarchical clustering analyses. Conclusion This method is

feasible to evaluate the quality of Folium Isatidis.

Key words: Folium Isatidis; HPLC; chemical pattern recognition; radar-gram; cluster analysis

K& M Folium Isatidis &+ F B HE YK &
Isatis indigotica Fort. B T#H , EAHERMEE.K
M FEZ L. (25 #2005 4R — IR T H
ERWED, B\ICEBED, KF RS HEIRLAE
Y98 - € 15 (indigotin) . & L 4. (indirubin) ; Ms M R
%4 YW 4 (3H) ¥ ¥ B [4 (3H )-quina-
zolinedione |, 5,7 i (tryptanthrin) ; F HLBR A . K #5
R (salicylic acid) .4F & Z& % A B& (anthranilic acid) .
T & M (syringic acid) . & B 8 (benzoic acid) . %% Hd
B2 (palmitic acid); H 2 B4 BREEF)FZ ™
B FREKXEHRESATZ, = 8 R
BER K, AEERFHREF MM REER, 4%
% fl RP-HPLC ¥ %k B FEMA 10 M=K K
HFHHEMESTTHEDH, LBEEEF R (an-
thranilic acid), T #F B (syringic acid) . # & T (in-
dirubin) #1 f 7 (adenosine) g 847 iR 2 3K 18 T HE €
B EREFLESNERURZERE I H
HTHEEXRFITR BT KEHHEN L
RPN T R ENHEERSARE,TH
FREMBERITH.

1 NEEHY

LC—20AD FI B BB A (B A 5350, &
#% LC—20AD %, 77251 £ B ¥ ,SPD—M20A & —
e 5 B 5 RS 0 28 (190~800 nm) ;SCQ—250 B #E75
B R BAL (L% B A A D s AUW 220D B
BAMAT KT FL A 84 2 B 0. 1 mg/0. 01 mg).,

Ji5 5 XF B 5 Gt 5 879-200001, 44t & &9 =2 A
W B E 2 SRR B s SRR RN R
fi (15 20020510, 2 T B 5 — 4 1 P 5 LB & 4
¥R 99.3%, g AW P HIR L RBIFRI) ; T HEBRN
5 (35 S6881-5G, ik & B W & A1, W B 78 Sig-
ma 4 8] ; & F 40 % B8 F (5 110717-200204, 4
ERWEM . WHPEHEGREYRH AR ENR ., P
HEEE, Kl o ot REH MR A A

7 7=, ph1 4 R R TR 5 5 2 B R R T 5 EE B
FEEAHBREEEY N T FUEBEYRE 1. in-
digotica Fort. BT M,

2 AESHR

2.1 KREHPHEREFENTEFRONE
2.1.1  fai% & 4. &% # & Hypersil ODS #
(150 mm X 4. 6 mm, 5 pm); EIAE : 2 HE-/K-BE R
(18 : 82 : 0.3) ;AT Fi & :0. 8 mL/min; Kl J .
272 nm;FER: 30 C,

2.1.2 SMRREE MERRBEREEF R R
ST E R IR &, 4 b B B R 0. 228 I
0.099 6 mg/mL IS BB REW. BEER LR
W 0.5.1.1.5.2.2.5.3 mL, 4§ & 10 mL &
ROMEERBEEZE, RS, EARAAEGE W
. LA BN AAR , BT B B OB A AR & A
HEHERTEBAATBISEAREETR.Y=
7515.1 X —718.53, r=0.999 8 T HM.Y =
12 742 X—500.02,r=0.999 7, R EHLEEHE
FPR7E 11. 4~68.4 pg/mL, T HMTE 4. 98~29.88
pg/mL HEHERLHERXRRRI.

2.1.3 WEERRE:2HEEBRR 45. 6 pg/mL &5
SEKXFBA 19. 92 pg/mL T HBXT B AW 10
pL BEBER AR K MESEEEFRMTE
FR g T FLH RSD {HAr AIA 0. 7% F1 0.5%.

2.1.4 REMIRAE  BUFE— A 5 7S W 5 IR
10 L, 8 2 h % LR EBE&KMA#TIE, 3L 5 K,
GRBEEEF R T FRIEE A RSD 4510
2.0% M 1. 9%, FHABKXFH BB 8 h HRE .
2.1.5 BEIAMHRAR:-REZMEMEIHR, &
“2. 1. TP T EATHI S 6 ML RB W S RPEE
ERBRMTEHFRIEEHR RSD 451K 2. 1%f 1. 8%,
2.1.6 FIRRRR - HERNEHERRERLY 1.3
g A BIHEIE P 3N K P EMASBEEETR
0.184 3 mg/mL FT FM 11. 46 pg/mL KR & X
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B &% 8.10.12 mL, 2. 1. 7T F H i i
. WiF540 8 52 MR M T 33 [ %k 100% ,RSD
H2.3%n=9); THERWFEHEKEN 93.3%,
RSD % 1.8% (n=9),

2.1.7 BEGMEDN R EFRBURF = #e i K& R
2.5 g, 10N KA Z B 50 mL, B it
A R 2 h g, R E RS RIS 2~3 K I8
i, AHUER B LIEE TR, LUA HBHEE
B, B IK 20 mL, FEBE KB MR A pH
HZ 1~2, BAZBREERHK, BK 20 mL, &
HZBB.ET RENFHRAER . BZE 100 mL &
WoMFERBEEZE, S, WEEERER e
HitE., ERALE1.H 1,

T o

10.0 12.5 15.0 175 10.0 12.5 15.0 17.5 10.0 12.5 15.0 17.5

t/min
S BEEEXTE b TER
a-anthranilic acid b-syringic acid
H1 $SEXHBRMRRAQ. TERIRRZ®G)
KX EH %O HPLC &g HE
Fig.1 HPLC Chromatograms of anthranilic acid (A),
syringic acid (B), and Folium Isatidis (C)
2.2 KREMHRE KW E
2.2.1 @ik &M A AR Hypersil ODS &
(150 mm X 4. 6 mm,5 pm); Hi shAH . B BE-K-0K B
FR(0.5: 96 = 3.5) ;KB & : 0. 8 mL/min; K I I
£:257 nm; &R 40 C,
2.2.2 LKHEXREEEFERBRBETNRIEE,
T B B 4 AR 0. 035 68 mg/mL B X BR & & 0
BB ERR EREH 0.5.1.1.5.2.2.5.3
mL,E 10 mL &R+, MABBBEZZE . E59,%
AR IO A I AU Y A7, BT BB
BARLHMERL TEBRAFREIY =
81 939 X —266.81,7=0.999 7, SR EURIFE
8.92~53.52 pg/mL SEEHALKEXRRL.
2.2.3 MW ERE: /4 HHE % R 35. 68 pg/mL
BB X IR AR 10 pL, SR E A R 5 K, AR
MR IEEBAM RSD X 1.0%.
2.2.4 FREMHRE. BFE MR EREERR
10 pL, B 2 h & ER @B FRAH#HTNE, L 5 K,
SERBFEIAAK RSD X 1. 4%, FPMIKX BB
£ 8h ARE.
2.2.5 EAHUHABR-BREZBMEMHELD R, &

“2.2. "R AT 6 LRSI G RFETE
I RSD X% 1. 0%,

2.2.6 FEWERRE BEFRREHREHERH KLY
g, AR P B3N KEREEMARTHNER
0.182 6 mg/mL FXT B M &AW 8.10.12 mL , #&
B2, 2. TVHUT FRARAE AR IR AR kR R
100.7%,RSD 3 1. 2% (n=9),

2.2.7 FESRINSE N B IRBUR [F] 7=l i K R
220 g, WHERE BERB P . EF maifbKk 40
mL, %%, K& R, B85 LH 30 min, K&, BF
ERE, Aaifb KA RBA N RE. B, IS4
MEWLMEITE ., ERAE1.H 2,

a

Nk

t/min
a- R
a-adenosine

B2 dRARQUXEH#RB M HPLC &% H
Fig.2 HPLC Chromatograms of reference substance
(A) and Folium Isatidis (B)

2.3 KEMHEELHNE

2.3.1 &4, A%k A Hypersil ODS &
(150 mm X 4. 6 mm,5 pm); FBIHH: B EE-/K (75 :
25); (R B & : 0. 8 mL/min; & W ¥ £ : 289 nm;
=i/,

2.3.2 SUXRREZEE MEHERBEEELX R 5

B, hn B B AR 0. 009 84 mg/mL X R &Z B
AMERER FARE® 0.5.1.1.5.2.2.5.3 mL, &
lomL B4, MPERBZEZE &5, ABMH
S AV T FR D AR A, JIE BE UG B R R AR AR 4
REMEZTERERAFERI Y =12.593 X—
1.466 7,7=0.999 6, Z5RKH, % EL70. 492~
2.952 pg/mL 5EEBREERXRBIF.

2.3.3 WHEERR.: 5 HEERR 1. 968 pg/mL
B R B 10 pL, ESZERHH 5 K0
B EagE A RSD K 0.7%.

2.3.4 BEHERRE . BURE — 4R 5 B R B R
10 uL,8hE 2 h #% ER G &K AFHT I E 3L 5 K,
SR ELEE BN RSD h 1. 1%, R HE
WIESh HRERE.
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2.3.5 EIAHRR - MEMEMEFELHR &
“2.3. T T PATHI & 6 Iy ELIEMBW, ERERL
B RSD K 1.3%.,

2.3.6 PIWERAR-BERRLZUREHERY
0.13 g, A HTME. P . HINKEHEEMARKEL
B4 4. 85 pg/mL WX BT F K 8.10.12 mL,
B2, 3. 7VHUT B A5 40 AT 29 Tk
%% 101.3%;RSD ¥ 1. 4% (n=9),

2.3.7 FERWE KEERBAR 1 KFH 48
0.25 g, WM E BERRERS P M=FHFER
Wsh, MABRBRERBOE LA . BKEHNZ
F RBEMPEERR, HEBEI100mLEHY,

1 R L B Mt BB R O 2 3
HE., dRAEL1.ES3.
2.4 KREHLHERITANEELE

..

100 125 150 175100 125 150 175

t/min
a-BEE4
a-indirubin
H3 MERQMAHHER B HPLC &% EH
Fig.3 HPLC Chromatograms of reference substance
(A) and Folium Isatidis (B)

R1 REAFBXEHT 4 HFFEERAIHAUE =3

Table 1 Determination of four index constituents in Folium Isatidis from various habitats (n=3)

Fe oM BEEXFR/X THR/% B/ % BEL/% RREHR BHRERMZH/Y%
1 B 7 2 X 0.093 4 0. 008 93 0.123 0.019 2 5 0. 244
2 EMER 0.058 1 0.009 07 0.083 0.014 8 z 0.164
3 [ i g 0.106 0 0.008 18 0.104 0.022 5 R 0. 240
4 BREM 0.109 ¢ 0.008 67 0.159 0.023 8 7= 0. 300
5 EREMH 0.140 6 0. 008 39 0.176 0.037 1 £ 0. 362
6 WL FR I I 0.104 5 0.007 23 0.128 0.019 6 =P 0. 259
7 AR 0.099 8 0. 006 50 0.155 0.026 8 -] 0. 288
8 LR RN 0.083 7 0.005 09 0.117 0.018 3 # 0. 224
9 Bk 7 % 0.126 8 0. 006 45 0.134 0.026 9 N 0.294
10 HAb s 0.113 2 0. 008 18 0.109 0.025 0 B 0.255

iy 0.103 5 0. 007 67 0.129 0.023 40
2.4.1 PHMERFHERYAETRHANGER, 5% 5.4.9.7.6.10.1.3.8.2. T L& B iH

HEEBREETAEE, BAURE—F R 1E
PR AT BB O R BIE A KR R A 2T 1Y, A BF R
KA E 1k B E W 30 2 N 7E TR B 4R AR N 4 4
BT ERBENER  ETEBERRBRE
Tobn B4 W0 3 4 B , MR S BRAS F= Mh 2 A MO 45 B R
BN, LI0MEFESRFHAMHSEEETR,
THER BHFAREAHEMELE SRLE 4.
2.4.2 BRESMGRT . EHTRERESNZ
BT » 2 98 B B T 5048 A e B W B N T BB DA R BUER 4
R ESEXN RELEROR W, K LB X FFEL
WHHERAREEHTRENLE. FBREEZLG
WL B )5, R BB IK BE B F 7 # (squared Eu-
clidean distance) 155 5 ] A 4 A2 B2 , 6 A oF )
BE B2 3 (Median clustering) #E1T R E,. RE R K4
WERRE S k& 2.

2.4.3 HBFEOWER K RIEEERRINZHF
MEFHAEFHRENRS , ERREL AXEIR

EREREMNE - WML, EREFEN RA
PR AR A 2R, K18 Z B 8 &
G ERBAE —EX W,

3 iTig

3.1 M0 RETAMRES PSR EER
BRTERJBENRELS 4 HEERIORSN
FU HPLC @ B RARE T A5

3.2 (FEZH)2005 P RME T KF M
FREABHNE ERERFHEEERLSRE
NBEEBERNTEHRES BN E50%, MHEE
BT, AR R B 1 IR BT R RS
B EEE DL A MBI ERIOER S%
BB B AT R E A ECH 0.023 4% ,(FEE
H)2005 4ERRHLE B 0. 020 % 8 174 FE B R & 4
B +50% , WHZ BT H BT KH A &
HIRER A MBS RA B, 4 E KEH M
M GAP FRBRT —EMBIFE X,
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th &R Wi AkEE AN B 75 3% PR HRE®E
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0.008 18%

0.025 0% ¢
0.109%

0.005 09%
0.117%

0.026 9% 0.006 45%

" 0.134%

0.00723% 0.026 8%
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0.006 50%
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B4 REFHABHPEEEA

Fig. 4 Radar-grams of Folium Isatidis from various habitats
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