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530 30 LI R A RUE T M E 2 LA B3
AR AR SRS FOENTE (S 110797-
200307) Mi/KZFOFENEE (b5 110854-200306)
W) [ A S 2 A E T T e s B DN TS Ok
o2 SURFAE R BR 2 7], 45 MUST-11082301,
HPLC J5E, T /0 $0>98%), F258 4503 N fig (/g
W A 25T, fit'S TCM007-110516,
HPLC g, Bt 40>98%),

2 HESHR

2.1 SIAEREILFNEE

2.1.1 A& Ak k) Phenomenex Cig#1(250
mmX4.6 mm, 5 pm); FSIAHN LMG-K, LerER
JEWEE: 0~55 min, 20%~40%Zfif; 55~70 min,
40%~85% NI s PRIV E 1 mL/min; F2IJ% K 205
nm. 7E FIREREAAEN, TA S ARE & b 2E O
SENTG. B EOENER. R0 A R K 5
DVEN BRSNS AT, DA 0 (il g oF SR B 1%
W =5 000, WK 1.

2.1.2 RANHSEE SIS BE O N B
TEOEEN R AU O N BRI K 2 O E N R 4
Ffoof B, REBRRAE, 200 E T 10 mL &, H

RS, JHER DRI, FE5), 1400 UG
I3 K B B I N SR 2 mL, E T 10 mL i
b, M EE AR R, A, HIE g LEN
BE BT DR 250 N R K 7 0 3
WEE 4 50.4. 41.4. 40.2. 92.6 pg/mL AT
WM. 4 CUKFEPIRIE, &H.
2.1.3 AR EE O EAM R RY
0.5g, KiEPRE, BTHIEHV, KA 40%
FE 50 mL, PR i, il 1 h, B 30 min,
A, FERRE R, 40% PR L IRR 1 R
25, ek, WEREHIS 0.45 um JERE, EfS.
BOBRAMER 10 v, BREGAK, Wi, W
0.4 g, FEHEWE, B 10mL BT, KBEMA 70%
R ZI L, 298, B A2 30 min, B4, H 70%
H D R AR, B5), IEEDEVE 0.45 um
e, B,
2.1.4  ZPEVEHEZES 43 iR R DUR A 0] B
W 40, 30. 20, 10, 5. 2. 1. 0.5pL, HEFESHT,
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O FEN RN RE . A RE M, I
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Fig. 1 HPLC chromatograms of Andrographis Herba (A), extract (B), Xiaoyan Lidan Tablet (C),

and mixed reference substances (D)
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1 4MELBEIEFAEE. HXREFLIEEE
Table 1 Regression equations, correlation coefficients,
and linear ranges of four lactones

&Y B Epyis o SV /pg
ZF 0 HE A G Y=32.86 X—0.26 0.999 8 0.025 2~2.016
WELDENRE  Y=30.12.X—0.20 0.999 8 0.020 7~1.656
FHEFOENBE Y=44.89 X—0.29 0.999 8 0.020 1~1.608
RAKZOENEE Y=46.69 X—0.65 0.999 8 0.046 3~3.704

2.1.6 FoEtEiE 6 5O M AR
W A FECHS I 0. 3. 64 94 12, 24 h #EFE,
REIX 10 L, MEZE 0NN FaEENEE. %
B0 S PN R 7K 00 S PN TS 1) 06 TR R R 8L
S5 RSD 735100 2.0%. 1.4%. 2.2%. 2.5%. %
WL VR AE 24 h WARUE .

2.1.7 EEMERE KB 6 T O EA MR
(450 4505 g, Loy, 4% “2.1.37 Wi RJy
AT, WA 0N R B DN
Pk 250 00 3 DA TR R 7K 2003 N T T 0 B )
RSD 73554 2.5%. 2.4%. 3.0%. 2.8%.

2.1.8 RIS il 6 T LA AR
KEERZ 025 g, K&, 364, HERIA—
EREOIENEE B DENRE. LA OEN
PR 7K 2 O3 PN BSOS LA 4% “2.1.37 TR vk
AR S, % “2.1.17 TR (a3 &R e,
TR GDENEE B CENER. 2250500 IS
FBEAC 28 O 8 A BRI (RIS o 45 5P 3 [l 4331
) 101.4%. 99.61%. 102.3%. 98.15%, RSD 4}
5 0.882%. 1.56%- 1.14%. 1.35%.

PV RANA R (P e AT T k2258, 45
RrE ks EEMRE . A RO & Hif
PRIIFEE o m e K
22 HEXMKIERFERAMELRE
2201 MREIERT (o k ARFA S, s HNZ
Py (et R AR, % “2.1.17 T
TNORELAE, o MIHERE 400 300 200 104 5. 2. 1.
0.5 pL M5 4 Pl sy At CLZF O N BE A N
ZW), St EELENNE (S) 5B LN B
(A), ZEFOLENEE (B) MK ZELIERREE (C)
(1) faxo TEZRMEVEIEIN, 4% 8 MNREREEE M fin VI
HoPE, R0k 2.

222 fou EIMEFESE & fou MESATRITTE, 1
3 Bl OB (0 3% R 45 (Waters 2695—2996., Agilent
1100 AN REAL . 3822 P680) Al 4 Fh{n il [Agela

F2 FOEPABELERS fi INES
Table 2 £ of lactones in Andrographis Herba

HEFEAARR / uL Jsia Jsm Jsic
0.5 1.143 0.775 0.751
1 1.170 0.779 0.762
2 1.162 0.782 0.762
5 1.152 0.768 0.758

10 1.155 0.767 0.758
20 1.155 0.764 0.758
30 1.156 0.764 0.759
40 1.159 0.763 0.759
WA 1.156 0.769 0.759
RSD /% 0.58 0.88 0.41

Cig (250 mmX4.6 mm, 5 um). Agilent Ci3 (250
mm X 4.6 mm, 5 um). Dikma C;g(250 mm X 4.6 mm,
5 um). Dionex Cjg (250 mmX4.6 mm, 5pum) ]I
Mg, FFHHZIE N BRI E AR, L5
DFENEE. BUK G OFENERR foo THEFIME. 45
R 3,

223 FRAL O WERER. AN G s f
CSFERY, AR (10 DR B N i) A7 Prripeslie.
Z VAU 0, e R By FE AR
WA B R ORI B rp 22 OR) F AR DR BR
B Crige) KAHBD AT

Tigs = treiy / tres)

H NP LR B I 1] gy ) AR ZH 23 (R AH XS
TREE Crigs)» WUAENE SR H AR TN 0 0 DR B O[] U
R,

%3 AREMLFFIEEHNED for B
Table 3 f;) values obtained by different instruments
and chromatographic columns

O fon fom Jfsic
Agela 1.156 0.769 0.759
Dikma 1.146 0.760 0.754
Dionex 1.138 0.762 0.746
Agilent 1.152 0.760 0.751
Agela 1.211 0.801 0.710
Dikma 1.196 0.832 0.711
Dionex 1.204 0.818 0.715

% &%
#'% P680

Agilent 1100

Waters Agela 1.086 0.753 0.674
Dikma 1.059 0.756 0.666

H{E 1.150 0.779 0.721

RSD /% 4.5 3.8 4.8
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AT 28 D% A TEXS BT 7 DN R LT DE
PO TR~ 7K 2o 32 PR 5 £ B 0 R ATDNS DR B A )
G300 1,68, 2.03. 2.11, HHHECFIME, RSD<3%,
IR IR 40 RUIFIH ros BEATUE K E A2 ATAT Y o
R4 FEILEMEIEENE r, @
Table 4 ry values obtained by different instruments

and chromatographic columns

3 2% ENE I's/A ’'s/B I'sic
Wiz P680 Agela 1.61 2.09 2.16
Dikma 1.70 2.13 221

Dionex 1.71 2.08 2.16
Agilent 1.72 2.02 2.09

Agilent 1100 Agela 1.63 1.97 2.03
Dikma 1.70 2.02 2.09
Dionex 1.72 1.99 2.06
Waters Agela 1.63 1.98 2.04
Dikma 1.70 2.04 2.11
B 1.68 2.03 2.11
RSD /% 2.6 2.6 2.9

224 W2 VRESERINEIE 85 R bR
7% (external standard method, ESM) 5 QAMS %
Rl g AT L, DA ik r T AT R
AbRVE (4 Pt B AT 297 (1 Bt TR
WoE AT M b DN R B DN R, 2
AEODEENEE KO ENBERIE, 4R WK S.
225 foo LEHIGRIE ZAE e P RN B
PLEFEST I 4 P BRSBTS [RDAE 5 3 28 )
JEFef 4 BN BRSO, IFHEL ESM k50 Ik
i, DL “2.1.37 TR iR E B A A A
Fi2 “2.1.17 TRAAF I E I RANH v 28002 A IR
B O TENNE ZH5 0 T N A K 280 5 N I
(e, RIS FH— D0 2 PEE TS 4 Bl RS 70 1
i, 4iRNkK 6.
3 e

(GEEZG ) M 33 JRITUG, Bk TR fi H 5
FOFENNR. B LENEE. MK OENEE. B
FOENBEF G (0T BIFRHER. & 35 1),
) FH AR HEIN 52 5 A 27 00 4 N IR o R . 5
DYEDTMIAR . FFOESRRUIIR A . A5G A
(EEZy Y 17k, STHle T 39 b4 &l
I ZF D EM, AR, 39 HLgE O EA M,
B OENER T BN, FEANE AT %
A ST P TAIAZR B et T %7 00 3% P IR T G 1) B ARG

T, REIAS o RIS D R BT A R () 2 LS 2
T LA D EN BRI E IR 0.05%L0 F, RTEUEN
KRR o

h AT 2 AR5 O P IR 5 I K 2 0 P T R e
MBS, ARSEIAE ST e 45, FE R4
B AR BRI, AR AT T2
KL QAMS V2% 28 O HE 24 S JL A 3R i) I i A T
VRO o A SO E 25 A IBHARAE FH KV I S
Rl 205 nm, AAFRFLE 1.0 mL/min; (SEE 24
BV E £ BN R 0.014% R — &1 5 0.05%
WERR M KW S O, K K 223 nm, AR
1.5 mL/min. W78 28 OEN BRI NS A
S fore BTAOOTENTE 1.68. Z40 5 0E MBS 2.034
WA ZEDIENEE 2115 (GEEZII) fi: B0
PR 1.16+ /K ZEOFENEE 1.31. B OE N BE
JG 1.50,

MW s REAR, WK wahHgl
B R s S, RIE AR A (R
BLY JiEh AR DN RS MOK O EE N TR f
2SI RN

RIEASEIG ATk S (GEE 2 Jiika R
KZESE, WIEA H A X 500 26 R H 5
1) )5 & VP o

SoF PR 7 000 52 1R 39 77 O 25K A 30 it
HRFH RS 4 PP BER s> AT S 4y
BT, SEMME S THRAEE K050, RERYEBE 6 41
JRAMIEZ 73, 2k 4 PN ERIS RS S PR A1)
XM P AE5 34 0.728. 0.685+ 0.869; 5 4 FIfH
4 P TR S A3 R R ()R PR S A
0.821. 0.765. 0.901. ZiFFIHIFIFE M 4 A EESR
o B R IAA AR B2 S (P>0.05), HMFR
T3 AR AR B AR I 22 KB A AE 7% AN, X
ANREI 7%. B QAMS VR T4 L ESHE L WY
RFNE 102 B0y RREVER 2 ATAT 1. QAMS 11
R ZE FER H % R GG 45 R R R I K3
Sor BENL I FE A FDOO RS BB L NS A
OO AR B R 2 ) it L A% R S R
ESM K325 3R, R ZETC W3 7 5, SEAHH X %
O VEZTIE B LTI B 43 Bl o K

ARSI 6 2 0 N R O I ST QAMS
TR A 203 Y G A 0o 2 M RN A R E R v 2
BEARNSY, AR BR S 1S, S8 B
IR CEN BRI R NS, K 550 N R 25
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A DTENERI fo EOEANLE, NIE NS Y€ 0 5 FEI ZEAE R N FRIE I £ i T A B A% i
LA KB, BRI RN, 50 % A IR

F5 WIHENE 39 #EFOEAMP 4 MABEEKS (0=3)
Table 5 Contents of four lactones in 39 Andrographis Herba samples determined by ESM and QAMS (n=3)

G LN % W NG /% FEFEOENTE 1 % K B S E T/ %
ESM  QAMS #H%i%%  ESM  QAMS #HXH%Z% ESM  QAMS  MiXfinZ
1 0.969 0220  0.226 2.73 0.211 0.220 427 0.590  0.595 0.85
2 1.408 0.388  0.404 4.12 0.18  0.193 3.76 0.738  0.746 1.08
3 1.161 0.353 0.367 3.97 0.127  0.130 2.36 0.667  0.673 0.90
4 1.364 0.389  0.406 437 0.134  0.136 1.49 0.245  0.238 -2.86
5 1.255 0.504  0.528 476 0.185 0.192 3.78 0913  0.927 1.53
6 1.066 0346 0.360 4.05 0.157  0.161 2.55 0.552  0.555 0.54
7 0.599 0217  0.225 3.69 0.097  0.098 1.03 0392 0.393 0.26
8 1.223 0240  0.247 2.92 0.083 0.082 -1.20 0278  0.272 -2.16
9 1.824 0.510  0.532 431 0262 0273 4.20 0.694  0.700 0.86
10 0.484 0215  0.223 3.72 0.089  0.089 0.00 0.523  0.530 1.34
11 1.057 0378  0.395 4.50 0.166  0.171 3.01 0977  0.994 1.74
12 0.199 0.051 0.049 -3.92 0.066  0.066 0.00 0.200  0.199 -0.50
13 0.961 0362  0.378 4.42 0300 0315 5.00 0.448  0.449 0.22
14 0.462 0.070  0.068 -2.86 0.100  0.102 2.00 0.160  0.152 -5.00
15 0.350 0.104  0.105 0.96 0.065 0.064 -1.54 0.289  0.288 -0.35
16 0.398 0.120  0.121 0.83 0.059  0.057 -3.39 0220 0.216 -1.82
17 0.245 0.056  0.054 -3.57 0.078  0.078 0.00 0.175  0.170 -2.86
18 0.561 0244  0.253 3.69 0.127  0.131 3.15 0.530  0.536 1.13
19 0.638 0.545  0.574 5.32 0.164  0.170 3.66 0.609  0.617 131
20 0.574 0.200  0.207 3.50 0200  0.209 4.50 0232  0.227 -2.16
21 0.662 0.305  0.318 4.26 0.171 0.177 3.51 0.797  0.812 1.88
22 0.591 0.089  0.088 -1.12 0.121 0.123 1.65 0239  0.233 -2.51
23 0.718 0.117 0.117 0.00 0.103 0.104 0.97 0.190  0.183 -3.68
24 0.743 0.155  0.157 1.29 0.064  0.062 -3.13 0.497  0.500 0.60
25 0.640 0308  0.322 4.55 0.111 0.113 1.80 0.538  0.544 1.12
26 1.058 0366  0.382 437 0206 0214 3.88 0.701  0.709 1.14
27 1.150 0.580  0.608 4.83 0219  0.228 4.11 1.18 1.20 1.69
28 0.532 0.139  0.142 2.16 0.151 0.156 3.31 0.525  0.532 1.33
29 0.319 0.138  0.142 2.90 0.163 0.171 491 0372 0376 1.08
30 0.569 0.211 0.218 3.32 0.057  0.055 -3.51 0285  0.282 -1.05
31 0.693 0.196  0.202 3.06 0.069  0.067 -2.90 0.389  0.388 -0.26
32 0.458 0.129  0.132 2.33 0.116 0.119 2.59 0358  0.359 0.28
33 0.553 0.156  0.159 1.92 0.072  0.071 -1.39 0324  0.323 -0.31
34 0.994 0307  0.319 3.91 0.301 0.316 4.98 0.442  0.442 0.00
35 0.244 0.077  0.077 0.00 0.081 0.082 1.23 0.187  0.183 -2.14
36 0.616 0.198  0.205 3.54 0.060  0.058 -3.33 0365  0.364 -0.27
37 0.616 0216  0.223 3.24 0.158  0.163 3.16 0342 0.341 -0.29
38 0.438 0.106  0.107 0.94 0.057  0.055 -3.51 0.169  0.162 -4.14
39 0.610 0.142  0.145 2.11 0.099  0.099 0.00 0.414 0416 0.48
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Fo PMAZMNEEXAIERF 4 MABELES (0n=3)
Table 6 Contents of four lactones in Xiaoyan Lidan Tablet determined by ESM and QAMS (n=3)

WELENER /% FEFOENEE /% K B O E TG /%
5 FOENTR /%
ESM QAMS HMIXfiR% ESM  QAMS AHIXfiR%E ESM  QAMS  AHIXfiR%E

E8D004 0.108 0.581  0.622 7.06 0343 0.370 7.87 1.047  1.088 3.97
J8D002 0.374 0.550  0.581 5.64 0.297  0.316 6.40 0.850  0.872 2.56
F8D002 0.250 0.588  0.623 5.95 0.409  0.437 6.85 1.137 1170 2.94
18D002 0.185 0.424  0.450 6.13 0295 0315 6.78 0.890  0.918 3.12
ESD003 0.106 0.544  0.582 6.99 0319 0344 7.84 0.987  1.026 3.99
H8D009 0.284 0.502  0.531 5.78 0.283  0.302 6.71 0.855  0.879 2.73
G8DO001 0.296 0.494  0.522 5.67 0374  0.399 6.68 0.970  0.996 2.75
D8D002 0.111 0.442 0473 7.01 0.400  0.431 7.75 0976  1.014 3.89
E8D007 0.171 0.436  0.463 6.19 0291 0311 6.87 0.804  0.830 3.17
HS8D008 0.327 0.523  0.552 5.54 0303 0.323 6.60 0.886  0.909 2.65
F9DO010 0.173 0.549  0.583 6.19 0309  0.331 7.12 0.884 0913 3.20
C9D010 0.138 0.687  0.733 6.70 0338  0.363 7.40 1.093  1.132 3.57
H9D007 0.181 0.638  0.678 6.27 0372 0.398 6.99 1.144  1.181 3.24
F9D006 0.372 0.521  0.551 5.76 0318  0.339 6.60 0.793 0814 2.53
F8D001 0.102 0.415  0.444 6.99 0.239  0.258 7.95 0.880 0916 4.01
DID004 0.226 0.668  0.708 5.99 0337  0.360 6.82 0.980  1.009 2.96
DIDO01 0.103 0.409  0.438 7.09 0275  0.297 8.00 0.788  0.819 3.96
GOD002 0.175 0.607  0.645 6.26 0.241  0.258 7.05 1.035  1.069 3.25
GOD001 0.250 0.672  0.712 5.95 0.246  0.262 6.50 1.108  1.140 2.92
FOD003 0.234 0.600  0.636 6.00 0351 0375 6.84 0913 0.939 2.91
DOD004 0.268 0.628  0.665 5.89 0.405  0.433 6.91 1.088  1.119 2.86
EODO015 0.256 0.590  0.625 5.93 0359  0.383 6.69 1.020  1.049 2.87
FOD008 0.271 0.737  0.780 5.83 0.268  0.286 6.72 1.194 1228 2.88
CODO014 0.144 0.481  0.512 6.44 0337 0362 7.42 1.016  1.051 3.48
FOD004 0.265 0.585  0.620 5.98 0354 0378 6.78 1.020  1.049 2.85
E0DO008 0.226 0.611  0.648 6.06 0432 0.462 6.94 1191 1227 3.03
FOD005 0.265 0.563  0.596 5.86 0.365  0.390 6.85 1.057 1087 2.86
CODO13 0.144 0.483  0.515 6.63 0330  0.354 7.27 1.037 1074 3.49
DIDO01 0.105 0396  0.424 7.07 0262 0282 7.63 0.781 0811 3.91
FOD002 0.254 0.579  0.614 6.04 0.356  0.380 6.74 1.036  1.065 2.88
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