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TE: BW @7 UPLC-MS/MS 1 [ml B I #h b 25 SO KOG ) v s g | 6 S el o R BT 2R
HERMHERASE. 7% KR Agilent Zorbax Eclipse XDB-C18 @34 (100 mm x 2.1 mm, 1.8 pm), i3k
FHR 5 mmol/L LR R-FEE( D 0.1% TR ), 46 B2 WML % B8 4k 75 =X fa Wi 25 U5 (EST) , SR FH 2 9 W 85 F
WA (MRM) & 00T, R S G W FEAE N ok FEE R N 2R P DG R B AT, v {2 0.994~0.999, ildr ] i 5
JEE N 86.7%~103.5% , AHRL ) RSD y 3.8%~7.6% . £5iE A7k PERUE SR il 5 , A VELr FEm T4/ R
R W AR 2R AL OROL) 6 Rk A4 7 2 il 22K
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Simultaneous Determination of Six Components in Buzhong Yiqi Pills (Water Pills)
by UPLC-MS/MS

TIAN Xiaoquan', ZHANG Jiawen?, WANG Wei®
(1. Kunming Center for ADR and Drug Abuse Monitoring, Kunming 650000, China;
2. Kunming Food and Drug Inspection Institute, Kunming 650000, China;
3. Yunnan University of Chinese Medicine, Kunming 650500, China)

ABSTRACT: Objective To establish a UPLC-MS/MS method for the simultaneous determination of astragaloside IV,
verbascoside, hesperidin, ferulic acid, glycyrrhizic acid, and liquiritin in Buzhong Yiqi Pills (water pills). Methods Agilent
Zorbax Eclipse XDB-C18 column (100 mm % 2.1 mm, 1.8 pwm) was used, and the mobile phase was 5 mmol/l. ammonium
acelate solution—acetonitrile (containing 0.1% formic acid), gradient elution; the ionization mode of mass spectrometry was
electrospray source (ESI), and the quantitative analysis was carried out by using multiple reactive ion monitoring mode (MRM).
Results Each compound had a good linear relationship in the corresponding concentration range, the r* was between 0.994~
0.999, the recovery rate of standard addition ranged from 86.7% to 103.5%, and the corresponding RSD was 3.8% to 7.6%.
Conclusion This method is accurate and reliable qualitatively and quantitatively, with good repeatability, small matrix
interference and high sensitivity, which meets the requirements of measuring the content of 6 components in Buzhong Yiqi
Pills (water pills).

KEY WORDS: Buzhong Yiqi Pills (water pills); ultra-high—performance liquid chromatography-tandem mass spectrometry;

astragaloside 1V; verbascoside; ferulic acid; hesperidin; liquiritin; glyeyrrhizic acid
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AR RZE , FEALE WD B2 R =
LR e Z2 2R A5 BA HUAEAL PUR O I FI A 22
PRI SEA BRIEMEC, TR BE R 2 A5 TE
2558 LA UM FIVE R SR 25 9 2 TRl RS AR, e
2y o i PP I X A Ty vh 2 A R G Y AT
WAL . HTT, 2020 i 24 3 ) — gk T
Ah b s S KL ) 4 JBT e b o, % i) 700 v A 1 2 Y
VA I B AT T2 €033 o M o3 B, X B Y L2
i I AT RS R DL RO S B S R R
AR BRE 6 S FHRRORSESI ST W S ), X 2 3%
JoT 2 0 3 AT VAN A AE SR BR A,

WA SCHR B 22 02 R S BOBAE 83 (high-
performance liquid chromatography —tandem, HPLC )
07 #b g S BTG PR A 1, 20k R
REE A syl et KBS vy NI R B R (4 R
B2 A SRERT B A T, AT R i R AR
WA 3% — B2 B % 5 (Ultra —high —performance
Liquid Chromatography —tandem Mass Spectrometry,
UPLC-MS/MS) ¥ T & JEBCH I 254 h 2 41 50 A
HLY i 53 B A 27 TR0, ST b b R L (K
) AT A ) B 1 Sk A D
AR SCEEST UPLC-MS/MS 2 [F] B 3 g H T B
SEE AT R R AT BTELER H SRR A H R A 6 Fh
G H oy & i, BRI 0 25 8405 1 43 A v
e Ne =
1 {UE5HH

TR 1 R A — R B B K AL (EXION-QTRAP
4500, 35 [E AB v ] ), #7 #2 B (SK8210HP, |1
BHARD), T4 Z—iFKF (MS205DU 2, #fy
i 8 —FC A £ Mettler Toledo 23 A ), Agilent Zorbax
Eclipse XDB-C18 {45 H: (R} /g B ik be s 5
FEME 2.1 x 100 mm, 1.8 pm, 3E[E Agilent 22 F] ); PES
JERE(0.22 wm, KigtE A FRA A o 8 EH T (5
110781-202118) . & & 5 &l 1 (111920-201606 ) |
¥R (45 :110721-202019) . FIELIR (415 .
110773-201915) . H % i (100551-202003 ) , H #1f
(FE45: 111610-201908 )X A A 347 piy v 0 6 ot 245 it A
FERFFEBERR ML . #b b R AL (KAL) Hy [F] 24 48 AT K ]
254 BRZS w) IR 45 - 171002, F R (434l [
AR A BR AR ), NG (ko 2R oe By
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2.1 BELEH

211 AEEIE A E:0.35 mL/min; FER 140 °C;
PEREEE 10 pL; A A N S mmol/L R B KT,
TS B HHEE(E 0.19%H R ) . PRBIERE WL 1.

x®1 EBHE
i ] /min WENAH A shiH B
0.0 90.0% 10.0%
1.0 50.0% 50.0%
2.0 2.0% 98.0%
4.0 2.0% 98.0%
4.1 90.0% 10.0%
6.0 90.0% 10.0%

2.1.2 FEAH B, B MRM 2 5000 I
I 5 A B IR A B T IR B B ol i
FE N 38 psi 55 psi [ 55 psi, BESHLE N 5 500 V, 0
AR B R 550°C; DAk fa i Wl 88 X (m/z) . KR
1B (DP) ili A f T (CE ) 2525 R BB 2.,
2 6MLAYH MRM RigSH
BEF TR LARBEE iR

B ) e DPOD R (V)
B 785.4 473.4 60 14
R 609.2 300.9 -100 -31
TS EME  447.1 285.0 85 23
R 417.1 255.0 -90 -25
HER 821.3 350.9 -80 -52
Wiy 2 2 192.9 134.0 -50 -18

2.2 A&

221 ME&EER RERBREARESZ 10 mg,
B DT 25, OB i FE X 1.0 mg/mL IR &
FRUERE 25U 5 2 i 5 B R A A TR & B
L L 70% B WOM B IS AR U RIS IR,
I 4 CHRAF .

222 BREER BURMIERE, BHEERAR, K
BRI 0.5 g, ¥ H B T HIEHEIR P A 70%
FBE 25 mL, SR 98, 35 5) PR J it B 75 (U
FEVEZE 30 °C, A 45 min, G EER)GE,
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FH /NS - UPLC—MS/MS 32 [R] I 2 b R 25 AL OKFL) 6 FRfb &4 &

AR E R BEA] UE RS R 25 mL, B 100 mL 25
IR, 70% P B 2 B2 L, BIAR G A A

23 AMXAFR Pl s TR (LLOQ)
FERAFME L SIN>10, 6 YRHERE , 1137 35 06 1 AU 2%

B N A - 2 0 TG AR T BRLE A BT B VK B (ng/mL)
FRLAERNE IR . 6 Rk &9 B FR TR 5 WORN A i
WA MRM &5 [& 70 3 WL B 1 FEL 2, 8T 05 5 F 2tk
TR AHSE R B (2) M LLOQ WL3 3. 455 s 7E A

[ RSD < 10% . ARHEAE i & 5 P S a2 , 6485 6 1>

3 3 E1 353 57 e/ 2 — g Oz
WL MR R A (n=2) , L BRI E 0.999).
¥R 150ng/mL HQJG (785.4/473.4) | #5%& 150ng/mL  AWS (192.9/134.0) | #7#& 150ng/mL  GCG (417.1/255.0)
A B Cc
365
44 s
5000 235 e 1.86
g g o
& 5 5
*E 2000 ‘E 24 ‘é
= = = 1e5
1000 Ted
0 geg L 0e0
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Time, min Time, min Time, min

#RM 150ng/imL. - GCS(821.3/ 350.9)

#f& 150ng/mL CPG(609.2 / 300.9)

¥Rk 150ng/mL

MRYHTG(447.1/

D E 285.0) F
231 Uiz 1.97 285 1.85
10000
2 2  1.0e5 2
2 2 e 165
£ 5000 2 e £
0 0.0e0 0ed -
1.2 3 45 1 2 3 4 5 1.2 3 4 5
Time, min Time, min Time, min
Y ALBEFE R s BUTBIAR ; CH B9 s DR HEHF s B H 2508  FL B 25 R SR T
B 1 6 FhL&UintEiRE MRM FRikE
RERR HQJG (785.4/473.4) R AWS  (192.9/134.0) ##fm GCG (417.1/255.0)
A B C
400
2.35 6000 000 1.87
2 300 2 2
@ @ 4000 @ 10000
% 200 % %
- 100 - 2000 = 5000
q i Aol o 1y 0 : Q
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Time, min Time, min Time, min
HE  GCS  (821.3/350.9) M  CPG  (609.2/300.9) MR MRYHTG (447.1/285.0)
D E B
2.0e5
2000 231 1.97 6ad 1.85
1.5e5
= ) 3 4e4
5 1000 5 1085 g
E E 1S
5.0e4 2e4
Q JL 0.0e0 0e0
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Time, min Time, min Time, min

TE: AR BPAIAR ; CH RO DR B s B H B0 5 BB 8 57 B Y
B2 #mikd 6 fLEHE MRM Rk E

JOE R R Rl A AL B A ME R R R (P 0.994~
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£33 cMELAMHEEERE.C EETR

x4 Hil@P o HASTHAENEER

His®  &PEE/(ng-mL") 2 LLOQ/(ng'mL™)
pigeliny 10~500 0.995 20
Ay 10~500 0.998 25
TR S I 10~500 0.999 15
HEH 10~500 0.998 10
HHR 10~500 0.994 25
W22 10~500 0.996 30

24 HFEARE BUREEE R 50 ng/mL(HHKE)
(TR 5 X6 BB VAT, JE S R 6 Ok, TN B i LB
A5 O A P BLER | H R A AT 6 b
1&g T AR, KK 2 189.5 616.3 471,
3 187.3 288.7 364, ITHEAF 6 i ¥ T2y H L
() RSD 5350 1.7% .2.3% 4.1% .5.6% 4.7% .3.8%
2.5 FEMRKE IR 2227T0 F )7k 6 it
T, A I AR R S R BRSO
W R AT BUERRR H R A F 6 Mk AW &
Y RSD 43 51k 5.3% .7.5% .6.7% .8.3% .6.0% .
4.2% , R IR AP Tk E R M

2.6 ARZHIXE HUREEH 100 ng/mL ARG ARTE
ml VSV, MU HEAE DN 2 A7 TS 0.2.4.8.12.24 .48 h
(R P B EE Y B S I R R BT ER R
R ER A AT IR RSD, S5 5530008 1.2% |
2.5% .1.8% .3.2% .1.5% .0.9%, FW] B E R
U, (L] 50 e A I, T 8 A2 XU T A 3L
Ak,

2.7 AeAFEDKGRE BRI IE AP 2R ALY
0.5 g KEHMAMG 3 R R BBk A IR A
WS, TR PAT 6y F MR 2.2, 27 00T Jy ik il 4
WU 7€ &0 7 & i TSR IR . S5 R R i R
HH B T R R BT R R L H R R
BT -3 53 5 R 98.4% (101.7% . 101.4%
86.7% .103.5%.93.7% , X1 () RSD 7£ 3.8%~7.6%
Z I,

2.8 HaaEald BRGSO RO R
250.5 g, #%“2.2.2" I A4 6 b, 4300 5 Hr
At rp o Y R S B RS B ERAR |
HEBRAMH /PSR, 45RIEK 4,
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15 (171002) V4 RSD
st 6 WOTATIN S fr/ (mg-g™!) /(mg-g™) /%
P 0261 0283 0.275 0305 0.268 0293 0.281 5.3

.. 1117 1.025 1.183 0987 1.227 1.134 1.112 75

&
op

R FF 1,578 1.781 1.487 1.612 1.668 1.468 1.599 6.7
HHEAF 0.648 0.689 0.764 0.691 0.582 0.718 0.682 8.3
HHER 1.158 1.389 1.286 1.481 1.304 1.262 1.297 6.0

FrIBERR  0.684 0.589 0.617 0.554 0.517 0.661 0.644 4.2

3 itig
3.1 B SERA S RIEb s OL ORJu)
6 T ik & W4 73 S HUROR XTI AR Tk
F5T : AR T 30% B 509% FF I 709 i | 4l F
XL 6 Fl k& W 4R BUSCR I = IR, 25 R R
70% s, FLGEIE B As D PR ] R LB iR
M 592 Lo ) 5 B0 FIAH T, 38 2 AH Wk 50 250 3 B
b 7 %R OB 5 10 min .20 min 30 min .45
min 60 min, Z5HRKYIHFE 45 min Fl 60 min $2H
ORI T (A T 25 e e R
[6] A7 45 min.
3.2 BB AL RIS WM RS S
WFFEXTHE T I 7K EE K R - R -k
FE-HR—7K . & 0.1%H BRIV H B - 2 TRk — /K 41 1Y)
TN HIR R VR SR . 25 SRR 25 & 0.1%
R 11 Y - 2 R - /K IR TR R T 6 Rl & 4 B vk
JBRRICR B W TR X R | 18 88 1 o o rm AR AH (33
K= Agilent Zorbax Eclipse XDB-C18 MAbPac SCX -
10 #l ProPac Elite WCX #F474347, H3 (@ iS4 % F
OB, 45 B B IRZ Agilent Zorbax Eclipse XDB—
C18 VEMGUETE BT 4T, HLHH Wi [ fe i
4 ZEig

AR SO T R BE h H £5 SR (K L) 6 Fil
WIS E R ) UPLC-MS/MS GE B0 7 vk, Hitk
VEfRT B0 DL, 6 FhIL A 1 25 ISR 4 7E 86.7%~
103.5% , AR AR AR 22 21/ F 10% , 2 B2 07 1A
BEWS R RS . ARSI b g SO OKAL) h 24
3 € TR A o s AT PP SR T 2%
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