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Simultaneous determination of four constituents in Leonurus japonicas
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ABSTRACT ; AIM To establish an HPLC method for simultaneous determination of leonurine hydrochloride, ru-
tin, hyperoside and isoquercetin in Leonurus japonicas Houtt. . METHODS  The analysis of 70% ethanol extract
was performed on a 30 °C Waters XBridge™ C,; column (4.6 mm x250 mm, 5 um), with the mobile phase com-
prising of methanol - water ( containing 0. 1% formic acid) flowing at 1. 0 ml./min in a gradient elution manner,
and the detection wavelength was set at 277 nm. Grey relational analysis (GRA) was used to comprehensively e-
valuate the quality of the samples. RESULTS  Leonurine hydrochloride, rutin, hyperoside and isoquercetin
showed good linear relationships within the ranges of 3. 73 —=466 (r=1.0000), 0.40 -198.4 (r=0.9999),
0.50-47.92 (r=0.9994), 1.83 -109.68 (r=0.999 6) pg/mlL, whose average recoveries were 98. 25% ,
99.46% , 98.61% , 98.91% with the RSDs of 1.97% , 2.67% , 2.19% , 2.17% , respectively. There were

some differences in components in L. japonicas from the same region and the same component in L. japonicas from

b

differernt regions. The results of comprehensive evaluation showed that L. japonicas from Nanyang City of Henan
Province were the samples with the best quality.  CONCLUSION  This accurate, stable and reproducible method
can be used for the quality control of L. japonicas.
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Tab.1 Information of samples

G . GG 7 HiL
T Ab-ZE [ -1 S11 TR -1

S2 T -2 [ 2 S12 TLIR-F 52
S3 1A -1 3 S13 AL
s4 ARG IT S14 Y-z
S5 WE-2R S15 g - T
S6 - -1 S16 BR-N%E
S7 -T2 S17 i -F 78
S8 0] 7 - e B S18 RS R
S9 VLIR-1i iE S19 JPE-HIN
S10 b -1

2 HEEHER
2.1 & i &4 Waters XBridge™ C 8 3% £
(4.6 mm x250 mm, 5 um); FWaIMHIHE (B) -/K
(40.1% ., A), (0~10 min, 10% B; 10 ~
18 min, 10% ~13% B; 18 ~25 min, 13% ~ 18%
B: 25 ~35 min, 18% B; 35 ~40 min, 18% ~30%
B) BEEEUENG; AR E 1.0 mL/min; #Ei 30 C;
PEFERE 10 pL; BRI 277 nm, E3EEIDLE 1,
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Fig.1 HPLC chromatograms of various constituents
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A 70% L BE25 mL, A (I3 500 W, 4R
40 kHz) $£H 30 min, #ME B, U8, HZ0E
W, i3 0.45 wm fYFLIEREENTS o

2.3 FEFER

WWORYMRE, 18 “2.17 WEAFERMA TR, D
XA AR RO AR bR (Y) i e B O A A
(X) BEATERMEIIE, 4375 AH R R AL
VLR, % S/N =3 5 IR (LOD), LIS/N=

2.3.1 FRUEMhZ . KD PR AN E B FR K& 0 B 10 HHAERR (LOQ), W& 2,
R2 BRSEMEXR, RAURMESR
Tab.2 Linear relationships, LODs and LOQs of various constituents
S p—— . £ dE lﬁ/ il ISE_/l %%FE_/ |
(pgrmL~') (pgemL~") (pgemL~"
Th R 25 BEE R, Y =11 029. 24X - 886. 81 1.000 O 3.73 ~466 0.373 1. 86
T Y =17 814.29X -9 848. 44 0.999 9 0.40 ~198. 4 0.397 0.79%4
Gkt Y=2013.39X +7 037. 11 0.999 4 0.50 ~47.92 0. 048 0. 366
St Rz Y =24 303.04X - 18 780. 65 0.999 6 1. 83 ~109. 68 0.479 0.958
2.3.2 KiEEGAE KRG X RSERE (2.1 x4 BFRIMEEKERRBER (n=9)

TIETEARMF N IESEERE 6 UK, I RE FF 0 R 2% X i
i AR, 5 RSD fE, WL# 3,
K3 BROBEE. BEM. EEMN

Tab. 3 Precision, stability and reproducibility of
various constituents
N K58 B RSD/ FasEtk RSD/ EAVE RSD/
% % %
FEN I E AR R 1. 84 1.17 1. 04
T 0.42 1.19 1.37
YT 0.49 1.51 1.96
S R 0. 44 1.42 1.61
2.3.3 Rkl BRI, TE

“2.17 TGRSR F 0, 2, 4, 6, 8, 10,
12 h gkFE, DE I 10 sk 45 A i DA TR AR, 1AL
RSD i, W% 3.

2.3.4 HEMERAE WA —HRES B K 6 1,
fie “2.2.27 WUR)rEdl S A, E 2. 17
TGS A 0F R I C SR A S e AR, THR
fiE L RSD fH, W33,

2.3.5 EEECRIRE HEERECHM AR
FERBAR O iy, B3 Mk 1AL, A lmARES 4%
BT S A K 80% . 100% | 120% 3 AN7K -1 B
WESHEAWE, HRIR “2.2.27 TR 7 AR i %
W, VAT 3 Mo M Ffic e g ma, 5
iR 2 H RSD fi, Wk 4,

2.4 B&RAAENE ORI “2.2.27 TRk
AR W, TE 2. 17 WAk &0 ke,
FR A Rk O R AP AR S 4 R A R,
#5,

2.5 GRA »#f

2.5.1 REREOMRE KGICHE ST (GRA) J&

Tab.4 Results of recovery tests for various constituents
(n=9)
AR/ WA WS RIS/ SF#E RSD/

il mg mg mg % R/ % %
LR FE RN 3. 1853 2.5482 5.6932 98.42  98.25 1.97
3.2013 2.5610 5.7032 97.69
3.2044 2.5636 5.7927 100.96
3.1847 3.1847 6.2619 96.63
3.1875 3.1875 6.2821 97.08
3.1946 3.1946 6.2578 95.89
3.2003 3.8404 6.9863 98.58
3.2006 3.8407 6.9386 97.32
3.1923 3.8308 7.0867 101.66
=i 0.7434 0.5947 1.3248 97.75 99.46 2.67
0.7472 0.5977 1.361 6 102.80
0.7479 0.5983 1.3349 98.11
0.7433 0.7433 1.4616 96.64
0.7440 0.7440 1.4698 97.57
0.7456 0.7456 1.5139 103.05
0.7469 0.8963 1.6683 102.79
0.7470 0.8964 1.6357 99.14
0.7451 0.8941 1.6148 97.28
SRk 1.0917 0.8734 1.9382 96.92 98.61 2.19
1.0972 0.8777 1.9593 98.22
1.098 3 0.878 6 1.998 6 102.47
1.0915 1.0915 2.1528 97.24
1.0925 1.0925 2.1627 97.96
1.0949 1.0949 2.1529 96.63
1.096 8 1.3162 2.3852 97.88
1.0970 1.3163 2.3876 98.05
1.094 1 1.3129 2.4351 102.14
S R 0.9011 0.7209 1.6025 97.30 98.91 2.17
0.9056 0.7245 1.6156 98.00
0.9065 0.7252 1.648 5 102.31
0.9009 0.9009 1.8267 102.76
0.9017 0.9017 1.7938 98.93
0.9037 0.9037 1.7807 97.04
0.9053 1.0864 1.9628 97.33
0.9054 1.0865 1.9772 98.64
0.9031 1.0837 1.9639 97.89
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Tab.5 Results of content determination of various constituents (% )

FE il ERTR 25 B RO T 24 5¢) Sz
S1 0.170 1 0.106 7 0.134 2 0.093 8
S2 0.053 1 0.078 4 0.052 3 0.0459
S3 0.334 4 0.054 8 0.052 6 0.0439
S4 0.284 4 0.026 5 0.012 3 0.028 9
S5 0.102 7 0. 040 6 0.016 0 0.022 6
S6 0.111 6 0.1113 0.118 8 0.156 5
S7 0.137 6 0.109 2 0.133 8 0.122 4
S8 0.3551 0.068 0 0.125 6 0.071 6
S9 0.371 4 0.052 0 0.0332 0.043 0
S10 0.270 9 0. 066 0 0.009 7 0.027 1
S11 0.280 8 0.036 0 0.007 5 0.017 3
S12 0.2351 0.043 1 0.042 1 0.035 6
S13 0.319 2 0.074 5 0.109 4 0.090 3
S14 0.164 3 0.081 6 0.024 3 0.027 9
S15 0.301 1 0.008 1 0.007 9 0.012 7
S16 0.140 5 0.033 4 0.044 7 0.0325
S17 0.086 3 0.088 3 0.011 4 0.0157
S18 0.3110 0.040 9 0.089 9 0.0513
S19 0.233 1 0.159 1 0.011 8 0. 080 2

xts 0.224 4 £0.099 8 0.067 3 £0.036 6 0.054 6 £0.047 8 0.053 6 £0.039 2

AR A 3R Z ) & R A S R A A SRR 8, A o Al
FEPN B ) R 9 —Fh 3k A GRA 407
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2.5.2 GRA R 4508 ry BOR/INKE A PP X G2
B, roAEBOR, FORLEG B G o AN AR Y
GRA A4 R UL 6., Mt BFF 2564 o g i o3 Fil ™
HB B ORHK B 23 Ar, SR o3 B A e 5 T - P
KRR R T H g 7, SR -1 BH 2 BE R AR
At B PP B I o DA R 2 L Sk o3 B B
f e a1 PN Bedle
3 itig

3.1 R H®SFE HEH T RIBGAR RO 2,
KILL T0% £ 15 0 i U 70 i de A, 7S i B S
RO T AR, EE AR BCE ST, 7RI
LAl R P U ) EAT 5T, B 30 min B
By A R, A AR BT A
70% LTSRN 30 min,

3.2 &#AEL A HRLFE
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% 5% 7 Waters

x6 BN GRADITER

Tab. 6 Results of GRA evaluation of various constituents

. KA EES
B
ri HEF Ty HEF

S1 0. 640 092 7 0.719 846 3
S2 0. 408 648 16 0.438 898

S3 0.529 829 8 0.416 746 9
S4 0. 438 261 11 0.354 598 17
S5 0. 365 209 19 0.362 491 16
S6 0. 680 049 2 0. 800 614 1
S7 0. 662 502 0.765 924 2
S8 0. 693 69 0. 607 974 4
S9 0. 568 744 6 0.395 526 11
S10 0.446 935 10 0. 380 258 14
S11 0.433 159 13 0.351 189 18
S12 0. 434 344 14 0.392 441 12
S13 0. 626 188 5 0. 575 247 6
S14 0.414 257 15 0.406 111 10
S15 0. 436 755 12 0.333 585 19
S16 0.392 859 17 0. 386 767 13
S17 0.386 772 18 0.398 23 10
S18 0.540 178 9 0. 465 986 7
S19 0.585 114 4 0. 605 223 5

XBridge™ C,; (4.6 mm x250 mm, 5 wm) . Waters
XBridge™ C,, (4.6 mm x 150 mm, 5 um) . SHI-
SEIDO CAPCELL PAK Cy (4.6 mm x 150 mm,
5um) 43 M, & B Waters XBridge™ C,q
(4.6 mm x250 mm, 5 pum) {OF%F A5 B R Kk
RUschf o R%B5E T ARSI & 2 NE-0. 1% W
AT T S22 BP . i S L 0
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