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Determination of stachydrine hydrochloride in compound leonurus
japonicus capsules by high performance liquid
chromatography-charged aerosol detector

LAO Yongzhen' SU Jiangmin® ZHANG Jun® GUO Cong® DI Jipeng CUIl Yu’°

HU Jinsheng® LIU Yan® XU Lingchuan' CHEN Sha*
(1. Shandong University of Traditional Chinese Medicine, Jinan, 250355, China; 2. Beijing for Identification and Safety

Evaluation of Chinese Medicine, Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing,
100700, China; 3. Thermo Fisher Scientific(China)Co.Ltd., Shanghai, 201206, China)

Abstract Stachydrine hydrochloride is the main quality control component of compound Leonurus
japonicus capsules. Due to its non conjugated structure and weak ultraviolet absorption, the content
of stachydrine hydrochloride is mainly determined by high performance liquid chromatography-
evaporative light scattering detector(HPLC-ELSD). In this study, a new method for the quantitative
determination of stachydrine hydrochloride in compound Leonurus japonicus capsule was established
by high performance liquid chromatography-charged aerosol detector(HPLC-CAD), and the quality
of compound Leonurus japonicus capsule was evaluated rapidly and effectively. Firstly, the detection
limit (LOD) and limit of quantitation (LOQ) of different detectors in ELSD and CAD were
compared, and the detector with better sensitivity was selected; Secondly, the separation effect of
stachydrine hydrochloride in compound Leonurus japonicus capsules by different types of

chromatographic columns in the market was investigated to select the best chromatographic column
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for subsequent experiments; Thirdly, the influence of extraction solvent on the extraction efficiency
of stachydrine hydrochloride was also investigated; Results indicated that the concentration of
stachydrine hydrochloride had a linear relationship with the concentration of stachydrine
hydrochloride in the range of 9.3—465.0 pg'mL™", and the correlation coefficient () was 0.9995. The
RSD values of the precision, 24 h stability and repeatability of the method were less than 2.0% (n=6).
The recovery of stachydrine hydrochloride was 95.7%—99.2%, and the RSD value was 1.1%. The
content of stachydrine hydrochloride in 5 batches of compound motherwort capsules was 14.94—
15.92 mg/capsule, which was in line with the requirements of compound Leonurus japonicus in the
Chinese Pharmacopoeia 2020 (Voluml). The intra assay consistency was 6.5%, and the inter assay
consistency was 28.9%.

Keywords HPLC-CAD, HPLC-ELSD, Ileonurus japonicus, compound Leonurus japonicus

capsules, stachydrine hydrochloride.
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AWF5EH]FH Thermo-fisher Acclaim™ Mixed-Mode WAX-1 8,34 4% & HPLC-CAD 143 B 8 &2 )7 15 BF B I 4
F B ER R K TR & i, BT R LA T (i E 25 8 ) (2020 B —3 1 ELSD I 28 £ W /K IR AR i AR #, SR I
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B B R oy B 4l (20 B 99.9%) (R HETTRF 2% BR AL 22 R A BRA 7)) 5 B2 2% ik 94 (4 99% ) (Roe Scientific
Inc A H] )5 TooK L B4 Af 46 CREE T & TR A Ak T IR H] ) ; B HPLC (Ll B P S4B A IRA R ; 20
HPLC 2 (- ifg B ] i 4l 5 50 A BRA R 5 T B B AR O N8 B B ioRk A BRA 1) 5 56 il /K S5 %ot FR i (i
98.91%) (RLHRE AR B2 A A R A 7).

WA (1 (5 E FE R KA F]), Vanquish Core R M = JGIE: VC-P33-A-01; A Zhif HE%: VC-A12-A-02; AR 46
Column compartment VC-C10-A-03; RJ ZS I K AG I #%: Variable Wavelength Detector VC-D40-A-01; CAD 5l #%: Charged
Aerosol Detector H VH-D20-A; 45 {5, Jp, {2 33 45 #L 4K £} Chromeleon CDS 7.3; Waters Acquity #8 =5 2% W A {435 1X ELS
Detector £l 5 HL 1 KF YP30002(_LiEAH BHUARAX N ) 5 2047 K F B931029762 (At 5t M B v 7 5128 ) ) 5 i A
1 KQ-250DB(F L i i AL A% A 7] ).

{03+ . Accucore™-Amide-HILIC( 150 mm x 4.6 mm, 5 um, Thermo-Fisher 23 7] ) ; Acclaim™ Mixed-Mode WAX-
1(250 mm x 4.6 mm, 5 um, Thermo-Fisher /A F] ) ; Acclaim™ Mixed-Mode WCX-1(250 mm x 4.6 mm, 5 um, Thermo-
Fisher 7~ ] ) ; Ascentis Express OHS (150 mm x 4.6 mm, 2.7 pm, 32 [E merck /A 7)) ; Polar-Phenyl (250 mm x 4.6 mm, 5
um, 3R PRS2 E A RS 7] ) ; ShimNex HE Amide (250 mm x 4.6 mm, 5 um , & H:H E 2\ 7] ) 5 Poroshell 120
HILIC-Z (150 mm x 4.6 mm, 2.7 pm, Z$HE{8723 7)) ; Venusil HILIC (250 mm x 4.6 mm, 5 pm, Agelag 2\ 7] ) ; XBridge
BEH Amide (150 mm x 4.6 mm, 5 um Waters /A F) ) ; 60-5-HILIC-D (250 mm x 4.6 mm, 5 um Kromasil 23 F] ) ; XBridge
Amide (250 mm x 4.6 mm, 5 um Waters 23 ) ).
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1 mL _E3f 50 mL & & HCE T 10 mL., 25 mL Z= M, I 70% LB 205, #5543 B (b [ 24 38 ) (2020 f) — 5
57 25 BRI R 75, BT Accucore™-150-Amide-HILIC (150 mm x 4.6 mm, 5 pm) &35, L Z1%-0.2% vk R v vk
(80 : 20) ML shAH, HEFERE 5 uL, 43 %I F ELSD A1 CAD A& I #5730 2 % R /K 75 4 45 W b, (AT R AU X LE . 3245 M LE
301 K10 : 1 3HE, ERR /K IRA A M BR (LOD) F1E B BR (LOQ) 45 5 i 7%, CAD A& I BR /2 ELSD [ 34 1%, T 2R
37 1%, W] CAD A B R
22 OB

HER R /K IR Am 1 i i, A0 R 10 MO T R A 3SR 4700 22, Ho b Poroshell 120 HILIC-Z #1 Acclaim™
Mixed-Mode WAX-1 435+ X 5 J5 a5 £k L R BRIK IR 043 B R e -, T3 SR I AR 205 X 26430, J5 & e I M4k
18413, H.RiJG JC T4, RIA 5% R & 3k #% Acclaim™ Mixed-Mode WAX-1 #: T A 3h 2 K I 08 i 58 143 #7
2.3 K5 ARG

£ R K T IRt 87 PR ML R A e, Lo T A R AR R L, MR, LR E 243 T Acclaim Mixed-
Mode WAX-1 F1 WCX-1 BizK 63 41 19 RPHEX {2 B8, ff B 3555, o Acclaim Mixed-Mode WAX-1 6, i F1: 4
B A R A A AU AR s R A o 3 B A RE R, B 25 AR B (RP) AN F BB F 32 e (WAX) , 8 W] #2438t 3% /K 7 H
(HILIC) {5 BAHLH . 25610 22 5% 1] Acclaim Mixed-Mode WAX-1 (A3} 1) HILIC #5034 70 W 7K J5 08 14 43 5 17 BE A%
AL, W s AEA ML e 88 2. BT Acclaim Mixed-Mode WAX-1 (a3 4E A5 G 448 &8 28 R 17 3
AHPEATIEAG . ST B ORAT, FEBL A CAD fH FH B, {0 FH 5 P % vk, S sl AH KR VT 36 FH P R e okl L TR %

[ T g A AN Sh AR AN, At T A il At T B S B . By S B R R IOk 25 5%, B N AR S
BHam, B 0.2 g, ¥R E, B REIE=MMT, 0K EMA 30%. 50%. 70% 1) F EE, 30%. 50%. 70% (K] 2 EEF 30%.
50%. 70% 4 2%, 4B $2 B 40 min( I3 250 W, 5% 40 kHz), B HI B R, #2547, 5.0 5 min(5000 rmin™) . #H &
25 mL AR ERZZE, £ 0.45 pm MALUENET 8, BUE2UEWE, BNFS. SERERI, THE A5 SR BUA R T SRR K 758 i)
ARRT S 1. 3 FhOAS TR BE 19 M o 8 2 K S5 B 2 $ URCR B -, 76 HITLIC AR 3T, S sl oAH i o i  ff F Al Js i 57
LN, FT HAHR T sh AR A s LU0 2, 245 BE 0 sl A6 I T I L (IR i, SRR I 25 2 B IS R0 R0, 3% )
K I WA A 7. SRE8 2 B, SR 70% Z B K BB I, AR ST Fe R e B, 70% Z B AE R BRI

2 UL CAD KIS, R AcclaimTM Mixed-Mode WAX-1(250 mmx4.6 mm, 5 um) #%, Pk 20 mmol-L™* H g
% (PRI pH & 4.0) (A)-Z NG (B) M shAH, 6 5 PEME: 0—8 min, 10%A; 8—12 min, 10%—50%A; 12—15 min,
50%A; 15—20 min, 50%—10%A. FEii 30 °C, ZE KL 35 °C; RN 5 Hz, 1 I8 H 5L 3.6 s; FEREIRTR 5 L. %63
S5 it 2R 8 AR BT B A B O
24 JrkEEE

439 BBUER T 7K s v o ot VS VR, (R VS 25 B B M o BEORGE 2, T A TR OB (B3N, # 2.3 T
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Fig.1 HPLC-CAD chromatogram of stachydrine hydrochloride reference, test and negative control (A) stachydrine
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SRR (L5 20220301), % 2.3 5B EATHI & 6 (3R MW, 78 2.3 T @ISR AT, BE A 2R R KI5 B
¥4 33.4 mg g, RSD H 1.38%.

SRR RN, RS BRI 0.1 g L0 &2 10 5 7 25 B B BERE & 8 0y, 43 DN IE 2 1) £R R /K FR iAo o, ¢
2.3 A 5 )45 7 2 A AR ST EDIRE TSGR AE 95.70%—99.20%, -3 [ % 97.37%, RSD 4 1.14% (55 1).

R 1 BT R (n=2)
Table 1 Recovery rate of stachydrine hydrochloride(n=2)

P B Fhiih & A B /mg InbRit/mg  MAHE/mg  FICR% PRI % FIXT BRI 22 /%
1 0.1042 3.4821 3.3420 6.7972 99.1953
2 0.1095 3.5389 3.3420 6.7904 97.2901
3 0.1079 3.6058 3.3420 6.8040 95.6998
4 0.1031 3.4454 3.3420 6.6717 96.5381
97.37 1.14
5 0.1096 3.6626 3.3420 6.9328 97.8527
6 0.1062 3.5489 3.3420 6.8387 98.4361
7 0.1040 3.4754 3.3420 6.7093 96.7638
8 0.1047 3.4988 3.3420 6.7481 97.2262

K2 FR R R R K IR BR 9.30 ¢ T 20 mL 2, i 70% 21 7K VA TE G A B, il ik B2 K 95 s ok 2 433
90465, 0.279. 0.186. 0.093. 0.047. 0.019 mg-mL™", # 2.3 T F (&% 5525 T #EREA AT, 10 s A0 7 W 10 AR LA 0 28 43
e BE (X)) R A bR, DL AL (YY) AR AR, A — R R R ki R AT TR, — R R
Y=52.989X+1.5521, 1* 1 0.9862, I 4R pRE N Y=-54.114X>+78.28X+0.4612, 1* 4 0.9995, — Yk 1 14 Bty tk —
B8
2.5 7 ts BRI A e

4R P A TR K I B 5 0 S Ty, 43X AL 32 BCA [T L R R I L R (5 L) 58 7 i B o e 3 v R iR /K 95 ik
B AT E , A BT E A N (Py) FALTE] (Pg) $hBR /K 50k & i i 22 RAH 45 R R, B s B I ity 22 5%
PATH N 6.3%, RMLIZ] R 525 B M LM A 7= T2 ke, it — 8otk 2 B8k, A0k & & 12.00—16.14 mg AR5,
Py (B} 28.98%, HEN AT BEJ2 25 A 5 JFURL B & 25 57 8 ik

3 &g

i3 b 10 A sE K BV A @35 R (HILIC) , 244 & FI A Acclaim Mixed-Mode WAX-1 & 1A% 48 4 M1 1 UK B
REM, 76 HILIC A58 F XK T3 Al 0 58 4 B 6 0, m A 200 55 (st il 4 TR 0 40 85, k#1406 SR 215 -20 mmol- L'
W5 4% 2% il (pH=4.0) = 90:10 1E 47 &3 3 S AH 847 86 BE VB BE, e & CAD A& I 5 0 52 3h MR /K el 7 1, &5 3R Bom
CAD BB E MR HUE, e it ih Bk i3 4L 138 7 B 2 4% . A 9 Br 8 57 A I 5 5 B2 /K 75 B8 HPLC-
CAD Jrik, Ttk mAEVELr | R R, N 7 5 B i 98 FOAH 5 i 790 v R /K 5 Bl %) Joi 2 0 B2 (3L T 470 8.
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