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Determination of liquiritin, ammonium glycyrrhetate, asperosaponin VI, strychnine,
and brucine in Shanyao Pills by HPLC

ZHAO Qinglin, YAO Chen, SONG Zhonggiang, WU Hongna
Cangzhou Center for Food and Drug Control, Cangzhou 061000, China

Abstract: Objective To establish an HPLC method for liquiritin, ammonium glycyrrhizinate, asperosaponin VI, strychnine, and
brucine in Shanyao Pills. Methods The Agilent Zorbax SB-Cis chromatographic column (250 mm % 4.6 mm, 5 um) was used, and
the mobile phase was acetonitrile - 0.1% phosphoric acid solution with gradient elution. The detection wavelength was 297 nm, the
flow rate was 1.0 puL/min, the injection volume was 10 uL, and the column temperature was 25 ‘C. Results The linear ranges of
liquiritin, ammonium glycyrrhizinate, asperosaponin VI, strychnine, and brucine were 5.08 — 101.60, 25.27 — 505.40, 5.12 — 102.50,
9.26 — 185.30, and 10.12 — 202.50 pg/mL, respectively. Their average recoveries were 98.21%, 96.90%, 96.32%, 97.43%, and
97.29%, with RSD values of 0.44%, 0.58%, 1.64%, 0.86%, and 0.64%, respectively. Conclusion This method has good specificity,
simple operation, and can provide a basis for improving the quality standards of Shanyao Pills.
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JRESELL 943%11) . BT EAEME (S
112030-202202, LA DL S 2 F0% 45.3%, LT
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18 Ll 25 4 FKA A=, KEH, HH 3
g/ H. T HMRBFFR AR A, #E5 20220701
20201002 . 20210503 . 20201002 . 20220501 -
20210611; W T AL R AR A HR AR, #t5
21370902 22330806, 22190705, 220902, 220309
220901; BT EMRBTRATI A AR AR, #t5
191910, 201809, 202107; T3 MRIE i 2545 IR
TAEA T, #t'5 200907, 210908, 211001. AbJ54H
FSCFR) HR 2 A 3 T N T R P R S BR B 24 )
2 FiEE%
2.1 BEXH

Agilent Zorbax SB-Cis i+ (250 mmX 4.6
mm, 5pm); JiEIH: A (A - 0.1% R K
W (B, BREWEM (0~13min, 5%~31%A; 13~
21 min, 31%A; 21~22 min, 31%~44%A; 22~
29 min, 56%A; 29~30 min, 56%~5%A); il
B 297 nm; AR E 1.0 mL/min; A:3E 25 C;
BEREE 10 pLl1219),
22 BREIEHIE
221 RAXHESEE IS TRGIER, R
E, N 70% BRI RS s . HE IR . )18
BEHVL, LR ST 100, 5004 100 400
370 pg/mL [F%FRE S A8 . o ol R 5 OO HEL
W& 0.5+ 1. 2+ SmL & 10mL &, I 70%
HEEMRBEZZIE, we), B, B35 MAFRKE
WL IR A IR A CH B 5120 10.24.

20.48+ 51.20+ 102.40 pg/mL, H H R4 25.75. 51.50.
103.00. 257.50+ 515.00 pg/mL, J1|ZEH E1FVI5.024
10.03. 20.06- 50.15. 100.30 pg/mL, -5 20.25.
40.50.81.00.202.50.405.00 ug/mL, %% 7B 18.53+
37.06. 74.12. 185.30. 370.60 pg/mL), %5 N S1~
S5.
222 IR BULZ AR EE, BTRE, B
2] 5 g, WEWE, BTREHIEMT, BEIA
70% HFBEIR 40 mL, % %€, AR &, A 30 min,
T, 70% H REE RN R IR B, B2, Y 0.45
um FRFLIENESE, HRERuEW, B
223 BAVERESVAW L2 ORA D7 A2 A
R SR WA R BT B I PERE A, 2 2.2.2
TR 75 1R 1% B A ot VR
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H 2PV R R R AT
2.5 1&NIPRFNE SR

BUOREX A oE &, BYMEE, LUERELL
(S/ND 301 M10 0 1 B8R40 o B B Al
PRAERM, SR EEE. HERE. NSk H
VI, TR S Rl H R 43 704 0.5081 0.758.
0.512. 0.926. 0.506 pg/mL, & &R 5N 1.524.
3.032. 2.048. 1.852. 2.024 pg/mL.
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AR, THEARH R R, I e E VI
7 A AR BT & 4> 2080 RSD E 3 il N
1.96%- 1.31%- 1.26%- 1.55%- 1.37%.
2.7 HBEERE

IR A B AR S35 BEREINE 6 IR, i
MR, SRR, R, M2 VIL £
(1) 7 A B ARl AR 1) RSD H 2518 1.06%-
1.16%. 1.05%- 1.24%. 1.32%.
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I-H A, 2-JISMia s VI, 3-H iR, 4-D87i, S-mMT.
1-liquiritin, 2-asperosaponin VI, 3- ammonium glycyrrhetate, 4-strychnine, 5-brucine.
1 REXNRME (A). W#hftikam (B). REERMER (C). REEBMHER (D). REEFHBMEER (E) B9
HPLC &ig[E
Fig.1 HPLC Chromatograms of mixed reference substances (A), Shanyao Pills (B), negative sample without Glycyrrhizae

Radix (C) , negative sample without Dipsaci Radix (D), and negative sample without Strychni Semen (E)
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Table 1 Linear relation and range

5% L PEVE R/ (ug-mL ™) LT RE r
HREy 5.08~101.60 Y=168 132 X —1 946 0.999 0
HEmRE 25.27~505.40 Y=319491 X—1 712 0.9990
JIEEWT VI 5.12~102.50 Y=57 678 X—6 712 0.998 0
BRIy 9.26~185.30 Y=59 372 X—4 182 0.999 0
BTk 10.12~202.50 Y=39 254 X—547 0.999 0

2.8 RREMIRAE

fIt'5 22190705 L Z5 Rt il a8 ik S VA R
YRIFE 0. 24 4. 8. 12, 24h MBI, ZRH
TR, CHERE. )R EE VL. LT ST
U THIAR 1) RSD E 205108 1.33%- 1.28%-+ 1.39%-
2.01%- 2.18%, FKIMLEFIATE 24 h N E .
2.9 [EWEIRLE

Ut 22190705 thZj 4L, By, FREL 2.5 g,
Loy, WERE, BEREHEMS, 20mAH
B, HRERE. SRR T VL LTSk
BT HE i 0.436 84 1.4150. 0.2665. 0.5373. 0.5872
mg, il M IR, BEREI e TR AR A, THR ]
W, SRR E. Bk, JIgeEvL. +
1) 7 FH 5y B 7 Bl 1 7 3 R R 43 i 98.21%
96.90%- 96.32%- 97.43%- 97.29%, RSD {4} H N
0.44%. 0.58%- 1.64%. 0.86%- 0.64%.
2.10 #&NE

HLL 24 AL 5 Pl i, AT, SR AR
MEM 2R R BT B, W B VI,
TR TSR TR RS, SR NE 3. 1LZ
FFER R H RS HERE. BV 1
T E B TR 5T Ko i 0.35~0.64.1.42~
2.66. 0.29~0.53. 0.60~0.70. 0.42~0.66 mg/#L.

®3 WHAPHER. HERE. JIISHEFVI. £8
THMDEFE (n=3)
Table 3 Determination of liquiritin, ammonium
glycyrrhetate, asperosaponin VI, strychnine, and brucine in
Shanyao Pills (n = 3)

Ji i (g L")
HEH HERRE SRRV LT DT

it s

20220701 0.436 3 2.5826 0.4066  0.6044 0.4773
20201002 0.4380 2.2616 04876  0.6426 0.4833
20210503 0.546 6 1.700 6 05280 0.6613 0.5851
21370902 0.5316 1.5670 04146  0.6763 0.4532
22330806 0.4553 1.4206 04990 0.6493 0.6513
221907050.5126 1.6360 0.3133 0.6390 0.6863
191910 0.3626 2.1696 0.3293 0.6933 0.6032
201809 0.4820 1.5646 04150 0.6261 0.5935
202107 0.4143 2.6500 04911 0.6306 0.6584
200907 0.6200 2.090 6 05083 0.6722 0.5332
210908 0.4113 2.4323 04413 0.6243 0.5765
211001 0.6400 2.3766 0.4283 0.6883 0.5186
20201002 0.598 6 2.6553 04513 0.6993 05744
20220501 0.388 3 2.076 0 03231 0.6988 0.569 3
20210611 0.4533 2.094 0 05103 0.6261 0.4165
220902 0.5963 2.1213 04901 0.6464 0.6573
220309 0.6303 2.6153 02894 0.6711 0.5599
220901 0.3506 2.5613 04133 0.6328 0.6011
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B VAT R ] A I AR, R EOA R
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G W, CHE - 0.1% R KA. FHIE - 0.1%H%
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Ko BRErTah, HoAh 4 Fhak sy f s ARG & 23
FHZE 15 5L E, HEMEZR—T %K, Ak,
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