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Quality Evaluation of Aucklandia lappa and 3 TCM Compound Preparations Containing 4. lappa by HPLC
Multi-components Quantitation by One Marker

YANG Xian', LIU Xiao-qin’, ZHANG Xue’, YANG Shui-ping', YU Xiao-dong', HE Qi-yi', ZHAO Ying' (1.Col-
lege of Life Science, Chongqing Normal University, Chongqing 401331, China;2.Dept. of Applied Chemistry,
Chongqing Chemical Industry Vocational College, Chongqing 400020, China; 3.Chongqing Academy of TCM,
Chongqing 400065, China; 4. College of Resources and Environment,
400716, China)

Southwest University, Chongqing

ABSTRACT OBJECTIVE: To established a method for the content determination of costunolide and dehydrocostus lactone in
Aucklandia lappa and 3 TCM compound preparations containing 4. lappa. METHODS: The contents of costunolide and dehydrocos-
tus lactone in 4. lappa and 3 TCM compound preparations containing A. lappa were determined by HPLC multi-components quanti-
tation by one marker, using costunolide as internal standard and the correction factor (f) of costunolide to dehydrocostus lactone.
RESULTS: The linear ranges of costunolide and dehydrocostus lactone were 0.101 2-3.036 0 ug(»=0.999 8) and 0.205 6-6.168 0
ng(r=0.999 9); the f of costunolide was 1.077 7, and average recovery of dehydrocostus lactone was 99.53% (RSD=1.11% ,n=9),
respectively. CONCLUSIONS: The quantitative method using one marker for simultaneous assay is feasible and applied for quality
control of A. lappa and 3 TCM compound preparations containing A. lappa.

KEYWORDS Multi-components quantitation by one marker; Correction factor; Costunolide; Dehydrocostus lactone; Auck-
landia. lappa; TCM compound preparation; Content determination
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Fig 1 Chemical structures of costunolide and dehydrocostus
lactone
A. costunolide; B. dehydrocostus lactone
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Fig2 HPLC chromatograms
A.mixed control; B. Aucklandia lappa samples; 1. Costunolide; 2.Dehy-
drocostus lactone;
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AR £ RYSE TR 1.

R1ERAR AL f HIRNE
Tab 1 Effects of the changes of detection wavelength on cor-
rection factor(f)

J,nm ! Hfii RSD, %
229 10891

w 10782

5 10862 10790 0.79
m 10711

21 10704

F£ 145 REW R —& HPLC A b, A7E O a8 K b 7in
bR + 2 nm B + 4 nm, X AR IR N BT TS L SRR N R
{1 £ B A K, RSD=0.79% (n=5).,

3.4.2 AYESFEN; A HPLC A A8 i ot vl BB T 22,
TEMH FH IRl — & HPLCAUH K2 iR N A 2% , [RILEE 5
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TEVH Y7 0.98.,1.00 ., 1.02 ml/min BN AE 35345 25 SR T N I
S, A8 Ak 0.02 mI/min % FAUSEIR . HE— BT AR,
1155080, 1.20 ml/min JiE 3 T S AR M BRIL £, 5 2 H A fk
Xt £ AR LR 2.

R2 MUEBERETX RN

Tab 2 Effects of the changes of flow rate on correction fac-

tor(f)
&, ml/min f bl ] RSD, %
0.80 1.062 5
098 10776
1.00 1.080 4 10743 1.05
1.02 1.0882
1.20 1.0629

F 245 R EM  LER— 4 HPLC AL b, i AR b X R ke
N BT i 25 SR A IN BRI S R2 AN K, RSD=1.05% (n=
5)5
3.4.3 HPLCHEJRXT £ 52T HPLC A HE R AR th e i 22
149 o K247 it R A S A S R ) b R PRBETRLBETE 10~30 CA,
8 h AR B3l + 3 °C,HPLCAUHERAR IR ZE R + 0.1 °C,
I % 4 & H ] — & HPLC 1%, 43 % 7E 33.0.30.1,30.0,29.9,
27.0 CMEFFHE L EARBF NI/, %55 HPLCAERAE LA
BSZIR, TEDLE 3,

%3 HPLCHRZLIT FHIRMT
Tab 3 Effects of the changes of column temperature on cor-
rection factor(f )

mm, 5 pm) I TE FFEEE 2 FUR TR BRI/, 25 % [ MRS AN ]
R HPLC A% £ 15 m), P 5.
®5 REIMIEAE MR HPLCHX £ B 7200
Tab 5 Effects of chromatographic columns with same specifi-
cation from different brands on correction factor (f)

HPLC FEGhH / 118 RSD, %
i 10908

Agilent 10716

iRl 1.0682 10753 083
#51 107126

il 10733

F 545K LR — 5 HPLC A 5460 YA (3 A, %)
RFE NI BTS2 EARENERE A K, RSD=
0.83%(n=5).,

3.4.6 ARV HPLC {3 f 152 £ 5 R &t ODS WA
FEHE (250 mmx4.6 mm, 5 pm) , 7357 3 5 HPLC X L 7 9f:
WL G ARTWERR S, % 2R HPLC {06 £ R952 0, P W
%6,
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Tab 6 Effects of different HPLC instrument on correction

factor (f)
iR / e D, %
BHLC-20104 1.084 1
Waters 2090-2487 10701 1.0813 0.94
Agilent]200 1.089 8

ER / B RSD, %
270 10719

299 1.0823

300 10801 10793 039
30.1 1081 1

30 10812

F 3K LE R — A HPLC AL b, HERAS L0 AR 4
TR TS TS 25 SR T MR SR I A K, RSD=0.39% (n=
5).

344 UBHAHELGD 152 HPLC AL M)A sAH il 25t
Xk HE iy B4 f T B, DRI B 1l []— 5 HPLC A, B #E U
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(V1Y) IR E 5325 AR N IR Y f, 25 %600 S EE 1% 1Y
S, PRI A
x4 RINBLLFIX fHRE
Tab 4 Effects of the composition proportion of mobile
phase on correction factor (f)

MRE-K(77) / i RSD, %
55:45 1.0847

60:40 10794

65:35 1.088 6 10770 104
70:30 1.0602

75:25 10719
FAGERFH], fE [ — & HPLCAY &, B0 He i 2 4k %ot
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326 45 R FR W] HPLC AL B AR ALK AR 28 Y I 5 i A5 2
DA N f MK, SD=0.94% (n=3) .
HRE3.4.17 2 “3.4.67 WU T FrAHE 5441 . /= (1.079 0+
1.074 3+1.079 3+1.077 0+1.075 3+1.081 3)/6=1.077 7,
35 FHEFEE
3.5.1 RPERRELES $U3.2.17W N vkl B AR
B PO TR AR AR HE S A 8 PRI TRV VR, 76 3. 1700 T (a3 4514
A3 ATIUR AR DR T . 25 SRR AT RN
EEAARF NI/ 97 0.101 2~3.036 0,0.101 8~3.084 0
pg VORI 545 A ME 2 RIFERIEL R, A aEE
J7 TR 5 K y=1x10°+4 496.4 (r=0.999 8, n=6) . y=1x
10°%—8 791.8(+=0.999 9,n=6) .
3.5.2 BRI 3217 T IRA X M ARGE L7
“B17IR R O A1 T T A HERE 6 U, I E IR AR . A5 R,
AT N RN 25 SR F N BR () RSD 43551 K 0.76 % 1 1.25% (n
YR 6) , AR R AT
3.5.3 EAEMERE:  BUE—HEART M RS, 243.2.27
WUR )y i Al 45 6 (e il i i, 76 3.7 I N s & T
BEREIAE o ZE R A PR AN 25 SR IR AY RSD 43
SR 0.84% M 1.13% (n320 6) o MU —HE7S PR AT HORE 2
L 3.2.37 N AT A 6 A kAR, R 3.
(O PR E . S5 R, REFER BRI 28 ARFN
BERI RSD 435120 0.97% 1 1.21% (n 355 6) , RIAFEELE
T RAT
3.5.4 REtERE  BURl—HERE 25 (R S A TGS 5, 4
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IR, AR N R AR SR R R RSD 43771 4 0.93 % il
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0.81% (n 574 6) , R BIA A 25 b i 7 WFE 16 h A RS E 1k
RAF o BRI A T 1A At P MOE i, 2090 7 0.2,
4.8,12.16 h7E“3. 170 F g A0 F R HEREIIE . 25 s, R
Tk P i AN 25 AR AR 9 RSD 4311 47 0.76 % F11 1.04% (n ¥
4 6) , RHISRAF AU AL IR 16 h NERETE R AT
3.5.5 AR AR B A A R R 2GR R
(FHRIFEF”, RFRRAEE & i 2 18.36 mg/g, KEAREFNEE &
2581 mg/g)9 M, K29 0.15 g, KE & FRIE , 435 T 50 ml 4k
JEH 4 30 —41, 43 514 80% 100 % Fil 120 % i At
K B IN A A PN TG 1 25 AR A Y TR 0 B P T, 1 °3.2.27
TR J7 il A Bl I o FEADLE D 1k, RS 10 ul T
AHPLCAX, 72317 WU @ 4500 e , 115k [l i,
BRI BINART 8. FERFIARA AT/ #5750 £ 2R
A NERIEAT & i I , TR e, 22— I3k 9.
RT KRERNBERIMERKE(n=9)
Tab 7 Recovery rates of costunolide(n=9)
he kR, HRSEmg MARmg WiEmg FRE % X% RSD,%
0.1502 27511 20899 48211 98.73
0.1453 26077 20899 4714 99.27
0.1528 28054 20899 4860 6 98.34
0.1525 2799 26124 54133 100.04
0.1493 27411 26124 53376 99.39 99.16 0.73
0.150 6 27650 26124 53578 99.25
0.1478 27136 31349 58030 98.55
0.1473 27044 31349 58459 10021
0.1562 28678 31349 59924 99.67
£8 AESAE AHE IR RITIMREEENE 0 E %
(n=9)
Tab 8 Recovery rates of dehydrocostus lactone according to

R L N T N

internal standard(rn=9)
55 WHEE,g FEROE mg AR mg WfHE,mg FCE% X%  RSD,%
0.1502 38767 31425 6.988 0 99.01
0.1453 37502 31425 6.9467 101.72
0.1528 39438 31425 7.065 8 99.35
0.1525 39360 39281 77907 98.13
0.1493 38534 39281 17375 98.88 99.57 0.99
0.150 6 38870 39281 78029 99.69
0.1478 38147 47137 85171 99.76
0.1473 38018 47137 85128 99.94
0.1562 40315 47137 - 87286 99.65
®9 AKRERAEMVEESRENENEKE (n=9)
Tab 9 Recovery rates of dehydrocostus lactone according to
costunolide and f (n=9)
W5 Wbk, FERR R, mg MAE,mg WfE mg BHIE% %% RD,%
0.1502 38767 31425 7.005 6 99.57
0.1493 37502 31425 6.965 1 99.02
0.1528 39438 31425 7.0489 98.81
0.1525 39360 39281 18217 98.92
0.1493 38534 39281 17313 98.72 99.53 L1
0.150 6 38870 39281 17731 98.93
0.1478 38147 47137 8.506 8 99.54
0.1493 38018 47137 8.5040 98.66
9 0.1562 40315 47137 8.708 0 99.21

3.6 HmEENE
3.6.1 AREGMETME WSHARFLM&E R, 1) BH%
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PR BE VA VRGE &, 76 3. 1700 g A AR e, T
BMAE LG AT RN EEARENBEN E=. 7350,
M R R N G & S i A AT M h L EAREN
B &, 25 R AR 10,

F10 KEHHHERSHIEE(mg/g,n=3)
Tab 10 Contents of each component in A. lappa(mg/g,n=3)

s b

o I ..., N—

IS EE NGl A AR
BRESFE 2012-10 1836 2581 2558
PRI 2012-10 1713 19.56 19.14
D e 2012-11 2044 2978 30.15
LRI 2012-11 2351 2813 2780
iR 45 P 2012-11 1854 1933 19.97
KM 2012-10 15.12 1731 17.29
I HiR T 2012-10 13.98 26.77 26.74
ks 2012-11 14.66 1981 20.79

3.6.2 HHAEITHEEIE WS P IrE R, %
“3.2.37 TN Jy i A A R, FEIROR AR IR N R L R AR
PR XOT RE L VARG £, 763,170 g 25 1 T AR A , TR
3R 2y T TR N R AN L AR NIRRT & 5. T30 AR
P el AR RE IR B BEAES R 3 R eh 25 rh AR F R
T BRI 1L,
F11 HAEFHFRERTIEE (mg/g,n=3)
Tab 11 Contents of each component in TCM compound
preparations(mg/g,n=3)

. - FEAENE
PAARER KRN ik BURERRAR
ARAEH 3.126 4638 461
IR L 0.835 0.669 0716
HREA L 1.010 1.570 1,620

F 10 3R 11 ERRW] XARE 20 L 3 R AR 2552
07, I H AR S D 2 T R A
BATWI RIS
4 Itig
ATV IR KRN B NS, AL 5 AR
A NERAY S, F%F HPLC A AYA i LI | U sl 1] 0[] KL
& ASTR] il AL VBOR €1 A, DL RAS [R) (# HPLC ASHA T 5 48, 45
RERWIA ) B B AT AT, AT T AR S S AR v 2552 )5
HIZHEbR I S i E o S — I 2P BT A AR 2 S
AT 2552 7 TR A% o B R MR T R AT W
225, ULIITE £ EURTR R B B = 9 5 00T, AT 2
D VLS I B ) A B E
S 3k
[1] oo, &0 B R TS e 2R &
T E BT[] 25 47 4 &, 2007,27(4) : 497.
[2] HERHMERE PEAREAE DL —3[S]. 20104
Ji AL B 25 ikt , 2010597 (1094 ,536.
[3] Yang X, Wang BC, Zhang X, et al. Simultaneous det- er-
mination of nine flavonoids in Polygonum hydropiper L.
samples using nanomagnetic powder three-phase hollow
fibre-based liquid-phase microextraction combined with
ultrahigh performance liquid chromatography-mass spec-
trometry[J]. J Pharm Biomed Anal,2011,54(2):311.
[4] B, 25, BIET, F AREA RO K253 ST
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W OE AW . IimdRAGMOREARE, Tk oA R4S M BAT RSN A 2 &% (TLC) S5 e BOP B 25 8)
TR B y BRRIAMR S GRS R HRORA G5k 2 A P L 4R 09 4 F . &% 42 & Phenomenex
Gemini C;5(250 mmx4.6 mm,5 pm) , A8 A THE-7K (4 0.34% = T e [0.94% T8, 46 % 2B Aol % K 4 260 nm, 45 % . K 46
A6 BT AR R TLC B P A7 M R IL5 & 4088 A b s ad 5 I A B A 69 R B R EE 1.703~109.000 pg/ml 6. B M 5 2
e B ARAR A RIFAI LM £ R (,=0.999 9) , F 3 AmAE EICF 5 ) A 97.54% .101.16% .101.15% ,RSD % %1 4 0.22% .0.63% .
0.39% (n=3). Z#:MEFETATRESHGREIES ., AT B . FdHe 1L REESHE K IMIF 5 @ REAASAEE,
0 I, S Ah R A 09 £ TR
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Quality Study of Yao Medicine Aristolochia kwangsiensis

ZHANG Ya-zhou"”, FAN Lan-lan', QIN Shan-ding', LI Dian-peng”(1.Natural Pharmaceutical Chemistry Center,
Guangxi Zhuang Autonomous Region Medicinal Botanical Garden, Nanning 530023, China; 2.Guangxi Zhuang
Autonomous Region Guilin Botany Institute, Chinese Academy of Sciences, Guangxi Guilin 541006, China)

ABSTRACT OBIJECTIVE: To establish quality control of Yao medicine Aristolochia kwangsiensis. METHODS: The samples
were identified by microscopic identification and TLC; according to the method of Chinese Pharmacopoeia, moisture, total ash,
acid-insoluble ash and extract were detected; the content of aristolochic acid was determined by HPLC. The separation was per-
formed on Phenomenex Gemini Cis(250 mmx4.6 mm,5 um) column with mobile phase consisted of acetonitrile-water (containing
0.34% triethylamine, 0.94% acetic acid, gradient elution) at detection wavelength of 260 nm. RESULTS: Microscopic characteris-
tics of A. kwangsiensis were distinctive; TLC spots were clear; the linear range of aristolochic acid A were 1.703-109.000 pg/ml
(r=0.999 9) with average recoveries of 97.54% (RSD=0.22% , n=3) , 101.16% (RSD=0.63% , n=3) and 101.15% (RSD=
0.39% ,n=3). CONCLUSIONS: Established standard can be used for quality control of 4. kwangsiensis. The microscopy and ap-
pearance of 11 batches of 4. kwangsiensis from Guangxi and Yunnan province have kept stable, but there is great difference in the
content of aristolochic acid A.

KEYWORDS Aristolochia kwangsiensis; Aristolochic acid A; Quality standards; Yao medicine
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