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Quantitative Determination of Six Active Ingredients in Shenqi Yiqi Guben Tablet by UPLC-MS
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[ Abstract | Objective; To established an UPLC-MS method for quantitative determination of six active
ingredients in Shenqi Yiqi Guben tablet. Method: The UPLC separation was carried out with an Acquility UPLC
BEH C;; (2.1 mm x100 mm, 1.7 pm) using gradient elution with a mobile phase consisting of acetonitrile-water
(included 0. 1% formic acid) at a constant flow rate of 0.5 mL -min~'. The MS detector set as follows: negative
ion mode detection, source spray voltage (IS) -5 000 V, auxiliary heating gas temperature 450 °C , atomization
gas 50 psi, auxiliary gas 40 psi, curtain gas 30 psi, deaggregation voltage —55 V, collection methods TOF-MS/
MS. Result: Six components: paeoniflorin, ginsenoside Re, ginsenoside Rg,, forsythin, ginsenosides Rb,, and
astragaloside were in a good linearity, r greater than 0.999, recoveries were 98% -102% , RSD were less than
4.5% . Conclusion: The established method for the determination of the six components of Shenqi Yiqi Guben
tablet is accuracy and precision that can be used for quality control of the preparation. The UPLC-MS method can
increased resolution, lower production costs of drugs compared with HPLC-MS. It provides a reference to set
standards for other Chinese medicine formulations containing these ingredients.

[ Key words | UPLC-MS; Shenqi Yiqi Guben tablet; paeoniflorin; ginsenoside Re; ginsenoside Rg, ;

forsythin; ginsenosides Rb, ; astragaloside A
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Table 1 MS parameters compound

mn 24 i K 7€ BIF 5 Be (A5 23 i) D 110736-201337,
110754-201324, 110703-201128, 110821-201213,
110704-201223,110781-200613) , & B 25 K E AR A
CHIA ZEE LA 250 ey A7 BR S wl 42418 ) , s O
i VAR (535 2, 55 B Fisher A w]) , K oy #2518
JK, HAL R X SR o3 B 2

2 HEEER

2.1 JiMI%&fF ACQUITY UPLC® BEH C,, fa ikt
(2.1 mm x 100 mm, 1.7 pm) , WA Z 5 (A)-
0. 1% WIRKIE W (B) , B EEBEM (0 ~ 1 min, 2% ~
15% A,3 ~4 min,15% ~40% A,4 ~6 min,40% ~
80% A,6 ~7 min,80% ~2% A,7 ~8 min,2% A) , ¥t
IR 45 °C L, 0.5 mLomin " #ERERFL 2 L,

2.2 BN ARmEZE TR (ESD) , iR st
R, s 25 f s (1) =5 000 V', i Bl i 48 0
450 °C , 254X 50 psi, & B 40 psi, K55 30 psi,
fifE e - 55 V., R A Jr ik TOF-MS/MS J7 ik,
BN A S IE R S8 (CDS) AT AL IE , 6 Fh i il
SE T BUES BV 1,

% 1 8 15} ]/ min 43 F MX TR B RS B (m/z) filf 43 g it/ eV
1 0.97 Cy3 Hyg O, 480. 47 [M-H]" 301.070 2 - 40
2 1.52 CusHey O 947.15 [M+HCOO] - 945.550 8 -40
3 2.18 CpH, 0y, 801. 01 [M+HCOO0] - 799. 49 31 - 45
4 2.75 CyyHyy 0, 534.55 [M+HCOO] ~ 695. 368 5 - 45
5 5.09 Cs4Hoy 0, 1109.29 [M+HCOO0] - 1107.609 6 -35
6 6. 42 €y He Oy 784.97 [M+HCOO] - 783.463 1 -43

2.3 fLAMERME H KRS KEEA TN
HY) AN RS AR E 0.3 g, ER IR, A
FIEE 50 mL, FRE T &, 8 /5 4b B 30 min (2 &
250 W, 4514 40 kHz) , W%, BREE, T H I AR 2 080 2%
M, P840, 3 0.2 wm JEREEIAS

2.4 XPMRSEWAH] A OR R IO IR B
HOAZEH Rb , AZHEH Re, A\ZEH Rg,, %58
I I A, o A B SR 20 0.5 g
L™ % HE VR

2.5 FrifEMZ RERIERREE Ir kT 6
Foft Xof B8 it it RIS R T R — 25 mL B, R
ERBZIE, B, RREIRS M IBMER, 1~6 /)
o= R B 4 5 o 15.12,18.07,25. 02,19. 28,21. 30,
16.45 mg-L™" o {4 1 TR A Xof R 780 A 8 S R L —
RIVASE  Fi 0 2.1 TR SR RE A7 I 5 o LA o ¥k
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Table 2 Linear range of each compound, lower limit of

quantification, linear equations and correlation coefficients
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1 Y=182.35X +128.14 0.9996 2.08 ~1156.84 0.1387

2 Y=215.84X+87.36 0.999 8

—_
w
3
1]
&)
o
=
Q

.91 0.901 4
3 Y=284.27X-50.68 0.9992 5.25~2486.56 0.3673

4 Y =324.54X +256.25 0.999 4

.78 ~3512.82 0.1187

5 Y=180.07X-172.36 0.998 8 1

—_

.23 ~3872.35 0.748 7

6 Y=253.09X-95.46 0.9995

~

.28 ~4.892.57 0.484 5
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2.6 KSRGS RS IR — ik B TR A 0 IR
AR S pL, 4% 2.1 TR A3k SRS UEAE S IR,
R A, 4R BRE Y 1 ~6 & E Y RSD 43
Mk 2.4% ,1.9% ,2.6% ,1.3% ,3.2% ,2.1%
2.4% , F WA & L LU
2.7 FamtEie % 2.3 TN A A T,
RS KR B AE 0,2,4,8,12,24 h gEFE
SpLicxEm M, 4REREEaYw1~6 581
RSD 43 %K 3.4% ,2.4% ,2.2% ,2.8% ,3.9% ,
2.0% ,2.5% , & W Btk 5 i WAE 24 h R
R4
2.8 EEMEIE HERIRE TS KA
A B RESR 6 10, 4R B 2.3 1R AR SR T 6 1,
Iy AE LR s SR 0 R RE S L, 10 SR I T
Bt S, R EREEY 1 ~6 & &1 RSD
R 2.3% ,1.6% ,2.1% ,2.8% ,3.1% ,2.3% ,
2.7% W )5 i) AV R
2.9 mAERICREE KRR 6 (i 2 E R
[l — 4t S A B A F 258 0. 15 g, 73 B mA —
SE B TR A 0 B VA, AR R 2. 3 T o A i sk
VW, EAE S L, a0 S T A, TR A T BR A Y i A
B K, 2 5 K 99.06% , 99.38% , 98.72% ,
98.07% , 102.3% , 98.16% ; RSD 43 % N 2.5% ,
3.3% ,4.1% ,3.5% ,2.9% ,3. 6% ,
210 FESSEIE WS ERAEA T 10 i,
2 2.3 TR ) a AW VA W, 47 2.1 T (3% S
HERESP BT, ULIEL 1, 3 00 % 10 4tk 25 B £ AU Ak
a6 R A O T EAT S RN E L AR ILER 3
3 g

o2 52 07 R R A U T A g e e 4 A
RO 47 A G T e B 1 T A R 24 BIE S v Y TR R M
S FCOIE S O B i A% 8 1 FR 5 53 5 3 U B LA
OIE B B G5 AT, o WROR € 1 - 53 1Bk
S5 N I R D 7 e =T U R U S i = D S W
it O R BF 9 2 7 O T T B WA 3 -
R FH B A 2 — T4 B 0 B 2 A FOR B TOM (8
TEAS S R B B RE D, 5 B AT R R R
1o R ARE LA KRB A B AL AR X 43 0T RS R A B Y
DL Gk, 78 245 W) 73 A MR 358 70 7 45 SR A5 2]
Tz W R . RO AR B35 R (ultra
performance liquid chromatography ) J& ¥t 84 4F & J& il
O 18— T A WROAE (3% B % R 1 23 BE R )
e 3 8 S5 LE AL A WA (535 A B R 4R
TG AR N 2 3l 3 2 5 R b 2 03 A T S e

t/min

A XTI AR B BRI A5 1. AT 52 AZ R Res3. AZ R
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Fig.1 UPLC Chromatograms of Shenqi Yigqi solid film

xR3 0HESBEHFSELXFFOHETTENE
Table 3 10 batches Shenqi Yiqi solid film of main component

-1
mg-*g

IR Y
Ei=2
1 2 3 4 5 6

130801 0.11 0.22 0. 64 0.37 0.27 0.17
130802 0.15 0.18 0.58 0.28 0.26 0.20
130803 0.12 0.25 0.61 0.32 0.30 0.15
130804 0.10 0.20 0.55 0.37 0.27 0.17
130805 0.11 0.24 0. 49 0.41 0.25 0.22
130806 0.15 0.28 0. 65 0.32 0.20 0.13
130807 0.18 0.16 0.50 0.40 0.24 0.18
130809 0.12 0.22 0.61 0.38 0.22 0.10
130810 0.13 0.25 0. 67 0.34 0.42 0.23
130811 0.16 0.19 0.57 0.43 0. 66 0.16

TR B4 AR DT 4 2 A 1)
e B 1) 2o A Pk (i 2 PR AT T B, B A
T LHE-0.1% WK, FEE-0. 1% W R K, 2 F-H
0. 1% W 7K A ] L ) 3 3 A, 45 2R 2R 0] & N6 -
0. 1% WV R 7K by it 2l A I 2% 1 45 4y v 17 {1 62 vy L g
TR o B BRSO £ O NE-0. 1% W R K T TR
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VE R h A B BE R I, 20 B B4 HE 1 S R 2% ~
80% H 52 Jy i Al Pk v b P |l A e S AN T
) == Ak 4 289 BB 7 €0 3% &) b A5 20 4R B, O 8 i
DR AR T B B 8 B A6 B2 ol 0 500 e 9 32 i e 1y
A 1t 53 A AE £ P e, 3RE gl A A a5 b Y 2R
240 BE 8 40 56 4 b R B AE i I b, A5 R F
FR 4 Jo 2k s o 5 ) B X B R AR R AR AT T
LI A E T SR I E B8 7R TS S 7
T 38 3 6 45 40 BT % B U W E AT TOF-MS — 9%
FE i 0 S B AR BT TR T, A
TOF-MS/MS #5 x0T #% i & b & ) — 9053 33 v mi) g
T e BB R, I LA T 3 s AR, T 25 T D A
2T BB AE AR AT O AR A5 210 S LA Y iR
PR DU o 1% 280

AR T UPLC X 28 S B A R i) 2 R 2%
WA HEATHESY , S5 450 HPLC 3% vk A, BA L
AR O L R 52 6 R A AR TR #
10 min, 4% 58 i) HPLC J5 ¥ #E i K B 0 20 s @ 4%
F U 4y B B AT, EL A M 2 g g, DA TG X
FE SR A ME BIR B T — A8 K E A F T R E]
il 700 A R AR T3 L O DA I S O AR m R S
@5 &5 HPLC ikt 4%, UPLC a3 19 R %
T, RO S8 O g, A R T A A
AT i IR SRS T AR RS T AT
W 1 A5 AR BT A O A B AR B R
EiERMTT ST .
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