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i - ZAE 50 & (HPLC - PDA) =347 % & 54302, €354 4 Symmetry C g (250 mm X 4.6 mm,5 wm) , A48 H T -
0. 1% #4BR 77 (10:90,V/ V), 7k A 1.0 mL / min, %0 5% % A 340 nm, 428 4 35 C. KA k48 &3 $ B R (HPLC - MS / MS) ik %
AT AR, €35 42 A Ultimate LP — C 4 £ (100 mm X 2. 1 mm, 1. 8 um) , 3531484 T — 10 mmol / L T 88 435 ik (B 2600 , i ik A
0.2mL/min, EAH30C; L FFRE T EREBMNEX, £@FREA 3. SKV, $HAAEA 11 L/ min, HB A AEHA 7L/ min, B
TERN B JE A 300 °C, B F A E B IEA 350 C, AR (m /2)563.0 — 353.0 A= 563. 0 — 383. 0 A4 4E 3 T 3%, b He 465 4 38 V A=
32V R AMHBFRETE0.0308~0.6155 pg BA N L EBRMHSpMEMRER R RIF(R*=0.9994,n=6) ;% E Ak &
BRI 25 R4 RSD 34K T 2.0%(n=6); B EF A 98.57%,RSD 1 1.03%(n = 6) 222 Bt K HE S P, 2 Bb KM S th k5 A iE4
A, AF 554 40.83,45.62 pg/ g B EF B EAMABEMIT EREH, THEA T BBHE T 2&ES A
A 7y ik
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Investigation of the Authenticity of Lysimachiae Herba Feeding in Shenshitong Granules

Based on Characteristic Components

HU Liang'?,ZHOU Ming’,WANG Yinhong',LUO Jiangnan',SUN Hui',WEN Qing’
(1. Hunan Institute for Drug Control,Changsha,Hunan,China 410001 ; 2. Hunan Drug Inspection Center,Changsha,Hunan,China 410001 ;
3. Hunan Drug Evaluation and Adverse Reaction Monitoring Center ,Changsha ,Hunan ,China 410001 )
Abstract:Objective To establish a method for detecting the adulteration of Lysimachiae Herba in Shenshitong granules. Methods With
schaftoside as the characteristic component in the common counterfeit product of Lysimachiae Herba,the high — performance liquid
chromatography — photo diode array (HPLC - PDA) was used for screening and content determination. The chromatographic column
was Symmetry C, column (250 mm X 4.6 mm,5 wm),the mobile phase was acetonitrile — 0. 1% phosphoric acid solution (10:90,
V / V),the flow rate was 1.0 mL / min,the detection wavelength was 340 nm,and the column temperature was 35 °C. The high -
performance liquid chromatography - tandem mass spectrometry (HPLC - MS / MS) method was used for confirmation, and the
chromatographic column was Ultimate LP - C,, column (100 mm X 2.1 mm,1.8 um),the mobile phase was acetonitrile = 10 mmol / L
ammonium acetate solution (gradient elution) , the flow rate was 0.2 mL / min, and the column temperature was 30 °C. Multi
reaction monitoring (MRM) mode was adopted with electrospray negative ion (ESI~ ),the capillary voltage was 3.5 kV,the sheath
gas flow rate was 11 L / min,the auxiliary gas flow rate was 7 L / min,the desolvent temperature was 300 °C,the ion transfer
tube temperature was 350 °C,with mass charge ratio (m / z) 563.0 — 353.0 and 563.0 — 383.0 as the characteristic ion pair,
and the collision energies were 38 V and 32 V,respectively. Results The linear range of schaftoside was 0.030 8 — 0.615 5 pg
(R*=0.999 4,n = 6). The RSDs of precision, stability, and repeatability test results were all lower than 2.0% (n = 6). The
recovery rate of schaftoside was 98.57% with an RSD of 1.03% (n=6). Among the 222 batches of samples, schaftoside was
detected and identified in two batches,with contents of 40.83 pg / g and 45.62 pg / g,respectively. Conclusion This method is
reproducible, reliable and accurate, which can be used as the detection method for the adulteration of Lysimachiae Herba in
Shenshitong Granules.

Key words:Shenshitong Granules;Lysimachiae Herba;Desmodii Styracifolii Herba;schaftoside ; adulteration ;safety monitoring
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AR HRARG AT gy SRR 2, B FNRIR
B R RIE R 2 M A AE IR 24 4, BRI
R RO R T A R L R AE T 2020 4R
R E 25 B () ) o AR S ) SR DI RE S R
B —3, G R RO AR AERHE ) I B 8 Lysimachia
christinae Hance f{) T4 42 B2 1 4R RO G RMEY)
I~ 42 %% B Desmodium styracifolium(Osb. ) Merr. T4
Hiy 1B 43150402020 A ARG I 25 3 (—30) ) SR I
B i I S LKA 7 1L A 1 R R R 51220 R 2l
MR B A R R R R A2 i e R
AHICTE BRI B4R IE o ) 4 Bl 24 4 32 B3 Bl L =
il §55 28 | ISR 12 - 1402020 4F iR (b 2 i (—
DT A B IRT i HR AR PR A O R IE T
FRAE “AS i TR ST A S B RS (CLeHy50,,) A5
0. 13%7 1540 ARBIF 58 e R ) 4 R B R RRAE 1%
B ARG AT A8 b, 5 58 B A S URE v 4 AR 2 M
Eg N ONERS W G 7/IE S TE R/

1 XFE5RHA

1.1 {¢z8

Agilent 1290 Infinity 11 — 6470 % & %50 i A €438 —
SRR FHA (€ [ Agilent 23 7] ) ; Waters 2695 # = &0
AT (32 [E Waters 23 7] ) , Bt A5 Waters 2998 AU H,
TR BE S (PDA) A #5 5 Mettler AE240 %Y H1 - K
CRS A TT 53 2 —) , XSE205DU A, 7 K57 Ok B o+
T4y 2Z—) , W T35 1 Mettler Toledo 23 ) ; KQ500DE %Y
P A CRS LT B 75 AR AT BRA A, TRk 500 W, 4%
440 kHz) .

1.2 X%

AR R IR (1659 111912 - 201703, 4 Ky
95.6 %) , A ERFLXT A (L5 121187 - 201403) ,
U4 R O R 2564 (AL Sk 121248 - 202006) , ¥ T
o 2 R E E A B s O (i Al FE R R
IRBHE < T E > A BRA D) s HAb IR 348 4 B 4l 5 '
A3 0RE (36 222 bk, R T [ 5 24 0 W B S HE R B
T UKL S AP IR AR, B I 25 Z AR PR AL 4 A KA
o S BRI 18 1HEYR  TOHE ALK 41 3EV)

2 FHESER
2.1 BiESRILEEHN
2.1.1 & i&H

s 5 & il g - SR Symmetry Cof£(250 mm x
4.6 mm,5 pm) ;SR NG - 0. 1% BEFR R (10:90,
VI V)T A 1.0 mL / mins KK R 340 nm AR
35 C;HFFE R 10 pL.

BUE: 354 Ultimate LP — Cg#E(100 mm X 2. 1 mm,
1.8 wm) ; Wi sl A A 2N (A) — 10 mmol / L 2 FR L W

(B) , 6 B & B (0~ 1.5 min B} 20%A, 1.5 ~ 8 min
20%A — 90%A, 8 ~9 min I} 90%A, 9~9.5 min i}
90%A — 20%A ) ;L 4 0. 2 mL / min; iR R 30 °C.
2.1.2 FiE&t

BT UR 5 e B (ESD) 5 AR L L £ B 1
i s R 7y =X 2 22 5 O M (MRM) B2 T4 < A
A B R 3.5 KV B : 11 L/ min; B Bh S
VL 27 L/ min BV TR BE £ 300 °C 5 8515 i 7 U
350 °C; B RAEMITE] : 1 ~ 8 min; EHE TN i bk (m / 2)
563.0 — 353. 0, M T X m /2 563. 0 — 383. 0; filf &
fEtE:38 VAI32 V.

2.2 BREHE

A S VAT - EURE ol i, AN, B 10 g, RS RRAE
B EIEHEE R RS A 80% H % 25 mL, % € , R E
J g A R 40 min, BOA, FRRRE BT, ] 80% HH
AR IR T FEAT, UE T, IR, RIS

X HE S R - B A 5 X B 5 10, 73 mg, RS 48 FR
FE L, H 100 mLA BRI, N 80% H BT i e 45, 4250,
PR BRI A5 VAW (T R R B2 R 102. 578 8 wg / mL) oA
5% 5 ORH R IV 45 V3 mL, B 10 mL & B,
80% W E 52 25, ¥ 50, B A X BB 78 T (o e Wk 2 A
30. 773 pg/ mL)

Xof HE 245 T T« B R X IR 2 A ) A R R X
WEZH 4% 2 o, 20 I N7K 50 mLL, BT 30 min, 508, U3,
PEWZE T RS INA 80% W% 25 mL, % 28, FR5E o
T, AR 40 min, 0% FERRE B R, HH 80% HT BEAR
JRIRUR 1Y B R A) R AT ISR, B .

IS A Xt G O YA < 4 Ak 7 TS BRI & AR A Y
LR Hi T2 BRI, [R) 2 ) A ke 4 R A %) B PR X R
oS
2.3 HPLC - PDA &ff &

B2, 2300 F X6 HR v T 0 B 2 b4 T TR A A
R BFVPE X Rt I T 453 B, 2 2. 1 0T YRR O A
A HEREN E B R R T AR E R M IR S
Xof Lt A VR A () £ B o () Ak A R ] i e R 3, L
A IO T 55 0T B S VA T — B, RN BRZG M I
W AR R A (B D) s B R ik i B S
XoF R VA VR T PR B R R AL ) 199 €506, RS2 Al
Tk — 0, BT IR S AR R B AT (8 2) , &
B 8 B AR I 2R, IR AT AT

ARG G A 222 HEUCRE S, FHorb 2 HEUCRE i
o 3 54 B (ke , BRI (HES 0 200414)
F200 ~ 550 nm P& 4 [P 04 58 SIS0 S 5 0 B
WA —S B 2 HER A B T — R A, i
WA IZ AR ) 12 SEUCRE i, b 2 RS Hh S A
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A1AU AlAU AlAU
0.06 7 0. 06+ 0.08 7
0.05 3 0.054 0.061
0.04 7 0.044
0.03 4 0.034 0. 04
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0 07 0 N A
-0.01 T T T T T t/min -0, 01 ¢/ min : : ; i t/ min
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AlAU A1AU
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0.016 4,/ 0.016 47/
0.0149 | 0.0147 |
0.012 |\ 270.6 337.4 0.012 | 270.6  337.4
0.010 \ A N 0.010 \ A TN
0. 008 N L W A 0. 008 O LW A
0. 006 L / 0. 006 oo /
0. 004 ‘-\ 499. 1 0. 004 ‘-.\
0.002 N.438.3 471.1 536.9 0.002 L 466.3 519.8
0 o —— A/nm 0 — —— A /nm
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A, B,
1. A3
AL A, SBEER BB, SARENBEMER C AREABEHER

E1 TEMRESHEEAIE - ZRERETIKRNZEE
1. Schaftoside

A, A,. Reference solution B,,B,. Reference medicinal solution of Desmodii Styracifolii Herba C. Reference medicinal solution of Lysimachiae Herba

Fig.1 HPLC - PDA chromatograms of the specificity test

Al AU A/ AU A/ AU
0.08 0.018 4 215.0 0.08
0.016 47/
0. 06 0.0145 | 0. 06
0.012 | 270.6 337.4
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1 0. 008 WA
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2
1. A3
Ay A, XS5 R (5 5 200414)

B. [ b T PR S I iR

B2 HREESHEERIE - ZRERETIKRNEE
1. Schaftoside

Ay, A,. Test solution (batch number:200414)

B. Negative reference solution

Fig.2 HPLC - PDA chromatograms of sample screening

i th % H 16. 67% .
2.4 EMHEEEBIEEEKRKIE (HPLC - MS/ MS) &
Wik

B2, 2 301 4o R v v AR v T (A5 00 )
200414 F1191001) , ¥ 2. 1 50 BT UE (6335 25 R R RE
DU o 235 SR 2 VR P i 504G+ o 3, L A
FRIBUES 1370 €0 1% P 5 0] 1A i T — B TR LI 3.
2.5 HPLC EMESE
2.5.1 FEEFR

2R S 28 2 5 ARG ) PR R R R « B 2. 2 T3
SRS IA Y 1 mL, B 10 mL &P, 0 80% Y i &
75 BEAT, RIS B B A 30. 773 e / mL VR, K 2%
WeHC1,2,5,10,15,20 pl, 3 AROR (354, DL i FL
BUME (Y) AR HEFE & (X, wg) R AR bR T4 1
[l A5 LY = 2 209. 6 X — 14 909(R? = 0. 999 4,
n=06),RKAEME T HFEETE0. 030 8~0.6155 pgil
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FEl A 5 D T FR R (2R DG 3R R4 B 2. 2 300 X6 it
VW, ] 80% W BB HAR e #5 2. 1 U (035 25 AR kA
W5E A B LAERE L R 3: 1R 10: 1/ R e B T 4G
D PR A f R, 45 55051128 7. 07 ng 1123. 58 ng.

K% B0 RS B W 2. 2 TR X IR A TR (R
e A 30. 773 wg / mL) 2. 1 I0 (635 45 {4 i 2k 0E R
D72 6 UK, E ST AR 25 SR RSD 4 0. 33%(n = 6) , 3%
HIAS e 2 B AT

M ORE i (HIE55 o 200414) 16 &L 4% 2. 2
TR ikl i, AT 640 4% 2. 130T (i aa
HEREINE 45 R i IS P B il 40. 83 pg/ g,
RSD}1.72%(n = 6) , RMTEREE R

o PR - B & MR g8 0 I R, T
IR FCE 0,2,8,12,18,24 hiNf 43 545 2. 1 3 F (4 5
PRI C SR IE AR 25 R RSD M 1. 79%(n = 6) ,
FEAMER A TRAE IR T U 24 h INRR S M R A
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B3 HmiEEnikidailaBRLE
1. Schaftoside
A. Reference solution B Test solution (batch number:200414)

Fig.3 HPLC - MS / MS chromatograms of sample screening

TiRE ] i 5 . S A R R AR S (Sl
200414, B IS &5 8 40. 83 pg/ 9)5 o KB E 3k
6y, BAS R RS BN 2. 2 30T % IR I 45 (B
T R 102. 578 8 wg / mL)2 mL, $RAE R 5 VA T 4
TR “BEFE - A R W A R L 1

Fz1 mEEIKREER(n=6)

Tab.1 Results of the recovery test (n = 6)

RHE() HabE(pg) PAE(ng) WEZ(wg) wiE(%) X(%) RSD(%)

5.0159 204.81 205.15 409.70 99.87
5.0123 204. 66 205.15 408.10 99.17
5.1513 210. 34 205.15 411.99 98.29
5.0459 206.03 205. 15 406. 66 97.80
5.1826 211.61 205. 15 410. 84 97.11
5.1069 208.52 205. 15 411.95 99.16

98.57  1.03

2.5.2 HEREENE

HURE S (6523 91 4 200414, 191001 ) 3 &, # 2. 2
TR 5 i il £ A S VR T, 45 2. 1 T T a3 S (R R A
A A5 2 AR S SR BB T i 40. 83 g/ g FI
45.62 pg/ go
3 itig
3.1 NERIKIERE

i 2 WSO BRI (o R 82 4y 30. 773 g / mL)
10 L, JF A i B0 A 4, H PDA A6 #5347 5% A1
SCIEFATE 45 5 Z AT T 337, 4 nm PR AN R OR,
Hl e 4 340 nm ARSI
3.2 HRRERAXERE

H BT N A P B 59 (P L 80% HH B . 50% HH I

LT 80% LT .50% L) IR, & B 50% H LI
50% £ P & AT B 2 RERRAERRL, L uE R ME AN ER
FH 5 F 80% H 2 M) 32 090 55 17 3 i fie o o e X R 8
80% H B $E U ) o 5 48 T AN [ B W =X Gl e 4
B B O AN R EEE] (30,40, 50 min) XFFE
st P B OB SR | 5 20 S (A6 A Ak B 7 9 A 80% HH i
H AR B 40 min,
3.3 EHEHERERSEE

B SR FH 2 53 (TLC) 5 0 B 1 3 00k v B 4 5
TF RS HEAT 5 4% O 45 SR T Ak 3475 7645 30 1 3l s
055 BRI BRI T, oA R A S R I A ARG I vk, T
[N T ETB = B 251 S8 AN 0 = S I o |
IR A 7 T2 A A O 222 HE YRR Sl vk 1 2 41
W PHPERE i, Bk A R — 4k (5 B AL it -5 4300
200414, 191001, BLHS A48 15 o) , AT REAFAE) & Bk
BN LA &k AR A R R BORHAE PR I O 43 BT
HCJE R AT 8 A Hh 25 0 SR 5 BN B3 &l HTEUR %
AT, B A A 7 AR T R A G R AT
PERE, Az A AE by 24 5 A — T AR N i — AP R
o I )
3.4 FHiEEM

NI R EVAN = a1 b YA ) M o5 3 A EZ 2 Vol i
W72, DL BB A MR AEPE 1843, R F HPLC - PDA
TR AR A, 3l F HPLC — MS / MS B 3EATH01IE . T
FE ST 14 i T R I L R R B B R A AR
B N EOHEAR 248 4, S 24 i WA R IR R Sk
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