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(RFEEFEHFHA R, kE ®L 710003)

RE: BN &L 2By mam a3k s ma o8 58088 &3 - $ B3 (UPLC - MS/MS) i3, A B & L 4) 7 Fe 3 &7 69
WAR G R R R UPLC - MS/MS ik & M 5 AT AR AR £ AT IR 09 AR 52 8 4, R R G M 2 ey TRk K P H e 82,
&8 AE % Accucore AQ Cis 2 (150 mm x 2. 1 mm,2.6 pm) , A H 0. 1% VIR KER - FEAR, RAES T4 X ;R4 é 4
A2 4 Welchrom Cis 4 (250 mm x 4. 6 mm,5 wm), =8 TR HAGA TH - 0.2 % BB KB &R (15:85, V/ V), REFTH A4 A TH - K
(32:68, V/ V), KL XA B AR, I 0] BN K KA 260 nm R BB AEFIKE A 23 M, A0 T DAY
BOFT BEFPHF 8T ZEFTHEEETIMNAEO0 11 ~1.10 ug(r=0.999 9)F2 0.49 ~4. 90 wg(r=0.999 2) & B 1 54 @A 4
e R RT3 m AR w0 A A 99. 62% A 99. 44% , RSD 2 A\ A 1.34% 42 0.90% (n=6) I Z 7 = R MAES, T L MIF, 4
R, F By eIk, T A %) A 09 AT e K2 2 R BT AR S

KB ARAFRE, LT, TRTIH ;SR ER - SR E, SFNE
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Content Determination and Chemical Constituent Analysis for Quyushengxin Capsules by

UPLC -MS/MS

CHEN Juan, DI Zhibiao, WANG Di, MU Qingli, GUO Dong
(Shaanxi Academy of Traditional Chinese Medicine, Xi' an, Shaanxi, China  710003)
Abstract: Objective To qualitatively analyze the characteristic chemical components of Quyushengxin Capsules by ultra high performance
liquid chromatography — tandem mass spectrometry(UPLC = MS/MS) , and to determine the content of the two principal components by
liquid chromatography. Methods The analysis was performed on an Accucore AQ C;3(150 mm x2.1 mm,2.6 wm) column,the mobile
phase was 0. 1% formic acid aqueous solution — methanol solution,by using positive ion full scanning mode. The liquid chromatography
column was Welchrom C5(250 mm x 4.6 mm,5 pm),and the acetonitrile —0.2% phosphoric acid water(15 :85, V/ V) was strychning
mobile phase,the detection wavelength of the ultraviolet detector was 260 nmjacetonitrile — water(32 : 68, V/ V) was the mobile phase
of astragaloside IV ,detected by evaporative light scattering detector. Results Liquid quality analysis showed that there were 23 charac-
teristic peaks in Quyushengxin Capsules, which were strychnine, loganic acid, rutin, astragaloside IV . Strychnine and astragaloside IV
showed good linearity in the range of 0. 11 —1.10 ug(r=0.999 9) and 0.49 —4.90 pg(r=0.999 2),respectively. The average recov-
eries of strychnine and astragaloside IV were 99.62% and 99.44% ,the RSDs were 1.34% and 0.90% , respectively(n =6).
Conclusion This method has high sensitivity, good reproducibility,accurate results,and strong specificity, which can provide reference for
the quality standard and basic research of the pharmacodynamic substance of the preparation.
Key words: Quyushengxin Capsules; strychnine; astragaloside IV ;ultra high performance liquid chromatography — tandem mass spectrome-

try ;content determination
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BT25S BUHL 7RO BN 5 4y 2 — ), ¥ B b 9%
Z R R4 FR 2 7] s DK - 98 — I 75 H, $AH 1 /K 75 4
CREETH BR3P F]D s KH - 300D T4 8 75
P PR CRL AR B 75 A4 FRA R, T2k 300 W,
W 40 kHz) o

1.2 1%

+ 17 % IR (35 110705 - 200306) , 1 16
Tt BR 5 (5 110746 - 200620) , Y91 T b [ £ 5
2 SR E DEFEBE s A T I (RIS 48 v s s g 1 ol
#5235k 20181201,20181202,20181203, MLk hy 45
B 0.3 g); FIEE . CNE hy a2l , /K B 2K, oA i
B3y VL
2 AEEHR

2.1 BEREAHEEIE - BEFUE (UPLC —-MS/MS)
EMESHT
2.1.1 BiERFELE

RS B REH A Accucore AQ Cis A1 (150 mm x
150 mm, 2. 6 wm) "~ GBI 0. 1 % FHER/KE R (A) -
F P (B), A 5 BE B (0 ~ 10 min B 95% A ~40% A, 10 ~
20 min I 40% A ~5 % A, 20 ~22 min 5} 5% A) ; i 3 N
0.3 mL/min; ¥4 30 °C; HEEER N 3 ul,

JF A1 I B TR (HESD s 525 HL N 3. 50k V;
B AR A RLEE 320 °C 5 R 40 arb; B
PRI R 30 arb 4 B AMARIEE Ry 350 °C 5 53357 XA Full
MS/dd - MS?; SR8 Bl R BT faf e (m/ 2) 100 ~ 1 500 %
RO IE B R
2.1.2 BRHE

BA ) 0.3 g, KB PRE , & 100 mL HIEHEIE R
HL A 50 mL 75% K, B8 75 R X 30 min (B3
4300 W, B %A 50 kHz) , W H F3E S mL, & 50 mL
A, M 75% WS K BOE 2T, 0. 22 wm GAL I8 5
U, B

2.1.3  EMHT

SR FHIE 88 TR HEA T M A BT o MR B 45 L i 0 1) —
B EF m/ 2 PRER] 510 N 20 5
TR 151, 2 B O SCRR AN AR 27 L b B0l WA Si ) b 2
BT OB E AT T8 AT W R ) 23 SR
22153, 23 A P53 B FEAR S BT A s W3R 1.
FER A BT I 1) B A B - U R LA 1,
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2.2 ZENE
22,1 BEFUHERAREAERAR

T8 T 1A N Welchrom Cis (250 mm x
4.6 mm, S pm); FENAIH MG - 0. 2% BEFR K (15 -
85, V/ V)3 K il iz K A 260 nm; A1 iR 4 30 °C 5 Wi N
1. 0 mL/min, 09T 1953 B BEATRALT 1.5, B Hlcgk
AMIETF 5000,

WEFI . @34 N Welchrom Cis £ (250 mm x
4.6 mm,S pm); WA N M - K (32:68, V/ V)i
BN 1.0 mL/min; FE Y 30 °C 5 78 &G HUR G 4%
ERE N 60 C 5 i 4 2.2 mL/min; H TN
0.5 MPa, 2 (& AT 19 20 B EEATHIRT 1.5, BB A
i+ 5 000,

F1 BRAENIE £ FE RS UPLC - MS/MS & 454745 R
it fobih 4 4R TR tx(min) #£(ppm)  [M+H]* | BF oAt 4 AR PN tr(min) ®E(ppm)  [M+H]*
1 -3 CiH0, 0.99 -2.57 365.1054 || 13 AEFE@EYF C22Hn00 12.81 -1.53 469.1105
2 LAFR CisHx010 5.78 -2.09 399.1262 || 14 EREHFC CoHos 00 12.93 -1.52 1357.6035
3 ek CoHoN,0, 6.44 -2.87 3351754 || 15 AEREE CisH0s 13.08 -1.80 291. 062 8
4 #AEFE CaoHsOn 6.92 3.36 485.1630 || 16 EAMHE CisHx0; 13.18 -1.92 235.169 3
5 AL CHa010 9.09 -0.99 4711262 || 17 5-54-6,7-  Cslu0s 13.45 -1.64 321.0733
6 FT CorHio0y6 9.62 -2.65 633.1426 ALK
7 HhWE CasHioNOs 10. 52 0.41 628.3480 | 18  HAE CisHx0; 13.86 -1.45 259.166 8
8 FEFFRF  CuHuOn 10. 82 -1.31 4871575 || 19 EnEEHT CssHosOno 14. 44 -0.65  1363.6176
9 BT 75 C2HyNO; 11. 05 0.69 4542799 | 20  EFETH CaHesO 16.51 -0.37 829.459 1
10 LEFER CisHin0s 11.27 -1.73 307.0577 || 21 FE2FN CaHesO 16.52 -2.04 807.450 1
11 BhE CisHis0; 11.52 -1.54 2311380 || 22 RELHFIN CssHnO1s 16. 69 -1.94 849. 460 7
12 BARTEHR  CaHiOs 11.85 1.39 5223789 || 23 JHAE CisHis0s 17.22 -1.39 317.1148
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2.2.2  ERHE &

Xof FE il VAT - B A o B S e RS AR E L I =
S ot 7 i 5 ) BB B VR B M 0. 055 mg/mlLL (1) T
Xof it VA VL o I B R X T 3 o RS R, I
Vi BT R O 0. 245 mg/mL Y # EE FE R X IR
AT o

B TR AR T2 0.3 o S B FRE , RIS b
I, =S %8 20 mL FIZ0K 1 mL, 7K IFAE 1 h,
WOV g, U ] = S P BE %R 3 I, IR 20 mL, A7
TR R RNV, B AKIR Z8 T, 28 T ) ks o = 40 R Be 14 1
RS E 10 mL P, L =SB biE s, 585,
YEIL, BUEEUETR 0. 45 pm TFLUEIEYE LT , BIAS 4 0 T4t
VAT AR D 29 9. 3 o KPR, B FEHETE I, i
FHE 100 mL, 8875 Ab 34 45 min, P83, B B KIB 25T,
160 mL 7K ¥ i, FH KM R IE T BEHR #2323 4 I, Bk
40 mL, & IFIE T B, FH 2000 78 40 v ik 2 K, BRIk
40 mL, 7+ R, IE T RRBOKIR 28T SRt hin o s f ot
R E 10 mL 2, DU BE 2 250, 8t sk g
W,0. 45 wm SFLUEMEE T , BIAS o H A A T

BF kX B 8 9« e Kb T 2 25 4 i il i i S 4R 1
IR B S P B A i, e At ot VS VR 4 i i & B

Xt B S AT
2.2.3 FEF¥FEHE

T T PR < 23 R B B 0 B AR L R
VES VBRI B P T B VA TR S 10 L, T8 RO 354, 3
FEIIHT AR L T IR R AT, 5 AR 48 (0 14 B 1k 1]
2o, B H Y A Y T € 3 P 2 0 7 TG0

7 U B, 3R B BF I o) BTG T o [l 3kl 445 Ak g v JH A
53R R ) e N TR e (5 1 DL I 2

RN RFEE o3 RG89 7 % B T VA
B H O BRI R 2,4,8,12,16,20 L, #5245 H
VT 05 25 AR 0 A, a0 g AL LA T AL ( Y)
XF HERE B CXO) AT APERNE B T RIE R Y =
2241.6X-6.499 2(r=0.999 9) 45 R FL U, + 1y 7 ik
FERTE 0. 11 ~ 1. 10 pg 705 Fl N 5 0 T R 1 6 &R R 4T
LB 04 T AL B AR B () X B R AR
S EARRTEIOE (OO BEAT 2R 19, A5 2 6 B A [l
T V=1.3434X+4.4673(r=0.999 2) 25 L0, B
FE AT FERERTE 0. 49 ~ 4. 90 g 10 Bl A 15 06 T Rk
KRR

W 2 B0 < 3 R B T] — = 1% 7 % R P VR R
TE U IR SRR IS 10 WL, 2645 A BT B9 (038 45 3%
SEHERE 6 UK, I DG T A o 25 SR 1 7 B TP g AR
[ RSD 43 51} 0.41% F1 0. 46% (n=6), F WL g8 1Y
i 5 B R4

AR B — e RE i (S 20181201)
6 13 MG BERE , MR i A b i VR, Fe LI T (5 25
HERESM AT SRS AR T B A R T R
N 1.474 0 mg/g. RSD N 1.45% (n=6), 8 & H
() 3F- 44 5 5 M 0. 244 3 mg/g. RSD 4 0.77% (n=6),
TR EE R

Fo Mg B m]— il s, 4 3 F 0,2, 4,6,
8,10, 12 h B4 AT T (35 S5 1 FE R 43 A, 10 SR 4% I [
PR DA T AR 45 SR - 1) T U TRTAR Y RSD 4 1. 38% (n=7) ,
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%2 mEEKRBELERE(n=6)

BAE(g) # 42 (mg) A E (mg) M2 (mg) ek (% ) X (%) RSD(% )

A B A B A B A B A B A B A B
0.1551 4.6811 0.2286 1.1431 0.2200 1.2180 0.4445 2.3472  98.14  98.86
0.1584 4.6892 0.2335 1.1451 0.2200 1.2180 0.4529 2.3544  99.73  99.29
0.1587 4.7035 0.2339 1.1486 0.2200 1.2180 0.4539 2.3778 100.00  100.92
0.1583 4.6784 0.2333 1.1425 0.2200 1.2180 0.4546 2.3538 100.59  99.45 .02 9944 b3 0-90
0.1564 4.6671 0.2305 1.1397 0.2200 1.2180 0.4460 2.3368  97.95  98.28
0.1621 4.6872 0.2389 1.1446 0.2200 1.2180 0.4618 2.3603 101.32  99.81

EAAEWT B AFET I,

HEEEH I FR) RSD N 1.25% (n=17) , K WIALR 5
WSWAE 12 h NS P R AT

i FH AR B 2. 2.2 TR A TR P T
TR (53 0 PR IR U R g A ) W] , 5
TR R Y i AR A A5 R T T
9 1.4950 mg/g. RSD 1 0. 56% , & (& H A4 5 &
0. 2440mg/g. RSD H 0. 43% ,ZEW )5 i i BT

PR I 5 B E A E R AR (S
20181201)0. 15 g, FATHL 6 1 , W52 FRE , BEAD AR &N
AR A 0. 055 mg/mL 11 A9 THRUE 5L TR 4 mL;
HCE S 8 A9 FE i (IS8 20181201)4. 65 g, SFATHL
6 1 NEEFRE , BRI AT R B R 0. 406 mg/mL
F0 8 B PP R R M R TSV 3 Lo 43 S5 I 3 1 45
RV TR, R AT T SR A R A BT, O AR T
EEHAT I AL DR 25 R Lk 2,
2.2.4 FHRAEENE

SR 3 HRE it 5435124 20181201,20181202,
20181203, Mk ik il A5 Sl VAV, 3T T (0 3% A5 PR A
GyHT, IC ST AR TR L T R A
AR LR 3,

%3 HabtenEsgR(ng/g,n=3)

PR +85F FHR T H
20181201 1.5030 0.2442
20181202 1.490 3 0.2450
20181203 1.463 3 0.246 6

3 itig
3.1 WEFEIRERE

=TT RERINA T RS LR R T R 45
2 BREA T 1 T 1) R A L), PP 2 R G 2 B A
JE 5 577 & (TCMSP) 36 [ 1 K AE Wy HOR 5 B b
(NCBD) Al = R4 5 (ETCM) 3 A B4l e vh 3k 345
551 28 ADME REfUGise , IEAETS PRI 223 1,
0 3 PR R WS S HAT I A A 136 A5 i
O3 W4 3 A, G 08 S S BEE T P A0 D SR T
2 - WL - N - ZRJE SR e T I

AT HBE 10 DA ; FUCE A UPLC - MS/MS %
SE IR A R T SRR T R
T oHERT HERTT T HERHETS 2340 F
BN, 5 LR E S BB AT TR
BRI A T (SRR R ) HLAE B AT I/ R 46
PUMLAS R AR, 20 A AT ROE SR 1),
S E i e T U0 ) R T AL AR L kR
W T PR FIGE 24, 0 T T AR TR R A
EAFEPE ) AR S T AR v b A 4 AR AR
32— o LT AT TR RE R B R S A R R
(%) B 5 UL Bt 55 A0 E 5110, %o A B K M Bz I 46
M2 R G LERGA — 2R 8 o] #h
SATARL R BRI B L
Pt 11 24 o A A A, b B RS i M R
Z—, B B LR G e 1 ML i ke 4 2 N 9 e
1 RITHEIRAS (PO B SRR e R K
TR T R R SRy A A 0 e 2 %) o 4 L 8 A P 1 o3
HA

3.2 UPLC -MS/MS &%

FEF UPLC — MS/MS AR I, XERE i 20 Sl
117 IE B T RS 4, 45 A 3 F i T e
BB B e R AR T AE R R T A
e o 95 22, A3 A 2] AL B P BCRAR 2 o R, AR5 v
SR FHAE B TR A OGP i 1A 7 4 T A A0 o
3.3 Ml mblEHERE

H Tzl R i 2 B S %, TR A 2 T
DU = T B EAT T 7 AR IBORI ] BB, 235 5 I g 4
LR 10 7 e, WS AR It R T 3 e X A A
BT IR AL P ) itk 1 O A CELAE R A Y
FRE P BRI, P B (R R I T R EC BRI o R A PRI
BRI ) , B IUABIEFE 0 AL 385 2% T HLARAK o
3.4 FEIFM

AWF5E H 2R F HPLC 3 F HPLC - ELSD #4351
LT E R SR, RRUE R, EREMLE 2
HERA , T i
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