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(FE) BR 285 R0 6 % - 5 5 (UPLC-MS/MS) Bl Bt Il € R 3 3 IR b i 4 SR B D& E AREF JF
KB 23-7 BRI C23-0BLF 58 B g4 &, A& K ACQUITY UPLC® HSS T3(100 mmx2.1 mm, 1.8 wm)#H & 4%, 7.1 -
0.19% W B K 3 7 9 30 A7, 4 3 I, W O 0.3 mLe-min™; R A &5 5 B R (ESD) . % RS % F B (MRM)# R ad 7 # A 3%k 4
HATNE, R GRRFHEREFE P EHF S E N 028~035 mg, F AT A E X 008~0.11 mg, 434 EH 030~048 mg,
KB ¥4 EH 021~048 mg, /L E & E H 0.62~0.76 mg,23- 7Bt % 5 8 C 4 & % 0.04~0.08 mg,23-7. Bt # 5 8 B 4 & 4 0.15~
0.32 mg, 7 7 R 240 K R #0999 0~1.000 0;F 3 L 2 (n=6)  97.72%~99.12%,RSD 4 0.61%~2.01%, #i %7 %% )8
MR REE EANY EA TR ERETEEE SRR SET ABREY JPHEB 23-CBEF58 C A 23-LBR 58 B
T A B E

(E8AE) PARERE, BE AR e - BB, EE 4, R0, DT, KEEH A EH;23-0L 8% 5B C;
23-LHEEE B

(FE % %S R284.1 (CHRAREARG A (32 Z 4 S )doi:10.3969/j.issn.1674-070X.2021.12.011

Simultaneous Determination of Seven Effective Components in Qiju Dihuang
Capsule by UPLC-MS/MS

WANG Shan'!, LIU Hongmei', LIU Bing', TAN Wenbo', TONG Qiaozhen?, LIU Xiangdan®
(1. The Second Affiliated Hospital of Hunan University of Chinese Medicine, Changsha, Hunan 410005, China;
2. College of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Objective To establish an UPLC-MS/MS method for simultaneous determination of seven effective components
(morroniside, chlorogenic acid, loganin, luteolin—7-O—-glucoside, paeonol, 23-acetate alisol C, 23-acetate alisol B) in Qiju Dihuang
Capsule. Methods The ACQUITY UPLC®HSS T3 (100 mmx2.1 mm, 1.8 wm) column was adopted with mobile phase consisted of
acetonitrile —0.1% —formic acid with gradient elution at the flow rate of 0.3 mL-min™. Electrospray ionization (ESI) and multiple
reactive ion monitoring (MRM) modes were used to determine the seven active components. Results The contents of morroniside,
chlorogenic acid, loganin, luteolin-7-O—glucoside, paeonol, 23-acetate alisol C, 23-acetate alisol B in the samples per capsule were
0.28 ~0.35, 0.08~0.11, 0.30~048, 021~048, 0.62~0.76, 0.04~0.08, 0.15~032 mg. Correlation coefficient values of the 7 active
components were among 0999 0~1.000 O; the average recovery rates were among 97.72%~99.12% (n=6), and the RSD were among
0.61%~2.01%. Conclusion The method established is specific, sensitive and reproducible, which is suitable for the determination of
seven effective components (morroniside, chlorogenic acid, loganin, luteolin-7-O—glucoside, paeonol, 23-acetate alisol C, 23-acetate
alisol B) in Qiju Dihuang Capsule.

(Keywords) Qiju Dihuang Capsule; UPLC-MS/MS; morroniside; chlorogenic acid; loganin; luteolin—7-O-glucoside; paeonol;

23-acetate alisol C; 23-acetate alisol B
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WS R BT ORREA P B 23- L EEE
TEWE C 23— B F V5 FE B XTI 38 &, i 70%
T V2 figk I ) Gk BE AR Y 43 il ol 0.204 2.,0.200 4,
0.216 8.0.212 4.0.240 8.0.200 8.0.207 0 mg-mL"
F18) BN X6 R it 4 YA, 43 00 G 2% e BB R A 4 TR
1% i, 70% WO FR B 20 .25 .50 ,200 400 , 2000
5, 2R 5 e B TR 45 6 HR VA T, B4

P IRR A5 EARICAS 0.3 g, B 100 mL
HfR, i 70% H B2 80 mL, ##75 4LFE 30 min, 5L
%N 70% P BEAR R 20 B R A) uE AL, BAS
2.2 ARG SR
22,1 WAHEIESE @S ACQUITY UPLC®
HSS T3(100 mmx2.1 mm,1.8 wm); i shHl40.1% H
BR K W - N B BE VR 0~12 min, O 1 3%7%
% 100%;12~17 min, 100% ZH5 ;17~17.1 min, Z i 2%
K 3%317.1~22 min, 445 3% 06 . Wik :0.3 ml/min;
IR .35 C,

222 JREEAAFE B YR A B U (ESD ;
VEHLIE 4 KV &M 3 Lemin ™ /il #0500 7 .
10 Lemin™; T8 10 Lomin™; $2 H R
300 °C; BT 15 5 B 250 °C 5 i B B gl B
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232 ke BRRIE SRR ORG  fE EUER T SR AR A Y
RA XTSI 1 mL, & 100 mL &P, i 70%
H RS B R 20 B F5) KRS L 3 Ll T AV T R
FHAX i sk a3k 1B, DL 3 A5 45 MR Lb Ak 53 45 41 40 i A
TBR , DL 10 515 M Lo A% 3345 21 40 1 1 PR, 7 A Ay
By AR I FR N 0.23~0.52 ng-mL', & & R
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1 LRSS + 429.35 267.00 24 411.20 16
2 2 Ji iR - 353.00 191.10 20 85.05 43
3 LR + 413.00 219.00 25 251.05 21
4 AR AT + 448.95 286.95 24 153.05 51
5 F¥ Kz By + 167.15 43.05 17 121.10 22
6 PREY N RESC] N + 529.50 511.35 17 451.40 20
7 23— BEIF TS E B + 515.40 497.35 11 437.30 16
st 5 AT SR SRR DR R E
ey 23— WERTE I C 23— L BEFEVS B B SF 3%
4.0 A
Bk W 4 9 b 0.93.0.27.1.02.0.73.2.06.0.14
H 0.51 mg-g”,RSD 7£ 0.82%~1.93% , 3 W] J7 1 i 52 1k
o] j|_23 6 7 Eﬁ}o
N | k | 234 HEEEIAE R E PR AR
3 40 se e 7o ss sy 10 me LS i = S Y R TRl - o 3 IE- S4E 5 i & 1T AR )
g ] RSD 1£ 0.98%~1.87% , 4 W1 1% 15 W 8 I LA
% . 235 FEtAK R AU R — K s
] W AE22 LB ST AT 43T 0.3.5.8.12,
] 4 18 b BERENZE | Lh 45 4153 19 6 A R 6 B+ SERSD,
1] , 5 ZEAR S MR RS e M 5 SR 4% 21 4 i T AR RSD
11 . (RN P
]k L_ A 15 0.81%~2.04% , & W B S IE 18 h EE

T LSRR 2 40 AR 5 3. L 4R AT s 4 R B BT 55,00 2 B 56,23 - 2Bk

PEVERE C;7.23- L BEPETE BT B

17 #ERMSREXREER(A) MK RERK (B) K
MRM & & Fif &

H}0.77~1.73 ng-mL™, &R IR € R WL K2 .
233 FEPERE  ORGEFRIUE R A M e g A
fn (L5 :190801)6 1y , 4% 2.1 7 T R385 V5 ol %
5 1 ) A AR VA TR, $ 2.2 TSR Ak A R AR
2L IC S L $ ARk DA T BT A A o

23.6  MEEEDSCR BCE A A A AR S (L
190801)0.15 g, AF & FRAE , 2 6 1, 73 5K 25 i A%
R P28 0S5 (535 0.70 mL S8 JRER0.20 mlL,
DT 070 mL ARREEAF 0.50 mL FFEZEH1.20 mL,
23-Z WFE R C 010 mL.23- 2 BEE 5 B B
0.40 mL), ¥ “2.17 550N A2t it 15 W) 48 07 12 o
R, R IR RO A% 2 43 3 Tl
R (n=6)7E 97.72%~99.12% ,RSD 7£0.61% ~2.01%
ZIL LR 3,
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% % a1 75 Fit LML B/ (g - mL™) K B/ (ng - mL™) SE B/ (ng - mL™)
1 DA Y=126 878 2X+286 959 0.999 5 0.102 1~10.21 0.31 1.03
2 2% R Y=424 986X-490 16 0.999 2 0.100 2~10.02 0.38 1.27
3 R Y=129 654 9X+196 574 0.999 9 0.108 4~10.84 0.42 1.40
4 AR HH Y=278 506 1X+102 575 6 0.999 3 0.106 2~10.62 0.28 0.93
5 P+ B By Y=117 858 24X-278 632 4 1.000 0 0.120 4~12.04 0.23 0.77
6 23-ZRIFTE R C Y=506 579X+144 703 0.999 0 0.100 4~10.04 0.52 1.73
7 23-ZRIFTE R B Y=108 567 4X-482 755 0.999 6 0.103 5~10.35 0.46 1.53
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Ly Huretit/g B fh b ) Bt g AF A/ g A g I e /% -1 [ i 44 /% RSD/%
BT 0.150 2 139.686 280.931 142.940 98.81 98.87 1.00
0.151 1 140.523 279.942 142.940 97.54
0.153 4 142.662 282.924 142.940 98.13
0.150 8 140.244 283.756 142.940 100.409
0.156 2 145.266 287.041 142.940 99.18
0.151 6 140.988 282.694 142.940 99.14
R 0.150 2 40.554 80.035 40.080 98.512 99.12 1.03
0.151 1 40.797 80.821 40.080 99.86
0.153 4 41.418 81.022 40.080 98.81
0.150 8 40.716 80.964 40.080 100.42
0.156 2 42.174 82.136 40.080 99.71
0.151 6 40.932 80.067 40.080 97.64
1 0.150 2 153.204 305.325 151.760 100.24 98.47 1.34
0.151 1 154.122 304.958 151.760 99.39
0.153 4 156.468 302.687 151.760 96.35
0.150 8 153.816 303.254 151.760 98.47
0.156 2 159.324 308.649 151.760 98.40
0.151 6 154.632 303.364 151.760 98.00
KRB FAY 0.150 2 109.646 215.035 106.200 99.24 98.18 1.57
0.151 1 110.303 214.628 106.200 98.23
0.153 4 111.982 213.967 106.200 96.03
0.150 8 110.084 216.654 106.200 100.35
0.156 2 114.026 217.032 106.200 96.99
0.151 6 110.668 214.987 106.200 98.23
P+ B B 0.150 2 309.412 598.921 288.960 100.19 99.07 1.13
0.151 1 311.266 599.011 288.960 99.58
0.153 4 316.004 600.865 288.960 98.58
0.150 8 310.648 596.924 288.960 99.07
0.156 2 321.772 602.341 288.960 97.10
0.151 6 312.296 600.907 288.960 99.88
23-L BTG EE C 0.150 2 21.028 41.336 20.080 101.14 98.31 2.01
0.151 1 21.154 40.728 20.080 97.48
0.153 4 21.476 41.584 20.080 100.14
0.150 8 21.112 40.863 20.080 98.36
0.156 2 21.868 41.259 20.080 96.57
0.151 6 21.224 40.537 20.080 96.18
23-ZWEIF TS5 B 0.150 2 76.602 158.035 82.800 98.35 97.72 0.61
0.151 1 77.061 157.948 82.800 97.69
0.153 4 78.234 158.292 82.800 96.69
0.150 8 76.908 157.696 82.800 97.57
0.156 2 79.662 161.035 82.800 98.28
0.151 6 77.316 158.264 82.800 97.76
2.4 FEAIE R & i 7E 0.30~0.48 mg- K, AR R HH & B AE

K LRIkt S AR 7 # A 021~048 mg- i FH Y FEAE 0.62~0.76 mg- ki,
RS BEATARG I, 255 S L AE M S A B E 23-Z RIS C & R TE 0.04~0.08 mg-hi™,23-2,
0.28~0.35 mg-Ai™ G FIR & B TE 0.08~0.11 mg- ki,  BEAFTGEE B A 0.15~0.32 mg- ki, 1ENLE 4,
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R4 RFHEREPN 7T HELLSHEENELE R (n=3, mg/ki™)

En=) BT £3/8 14 EH AR FEE W 23- L LTS C PREVAYTRESCT L]
190801 0.28 0.08 0.31 0.22 0.62 0.04 0.15
191001 0.29 0.08 0.30 0.21 0.63 0.04 0.16
191102 0.25 0.10 0.34 0.26 0.68 0.05 0.19

20201001 0.37 0.11 0.46 0.48 0.76 0.08 0.32
20201203 0.35 0.09 0.48 0.45 0.71 0.07 0.28
3 i T ASCHE S A 00 5, LA SR A0RE o A Ji R R Y e
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LA i 700 04 245 0097 880 L 24 3 2 A A DG A g 4R Al —
EMSH,
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