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FEE [ B ) 87 EOR AR 35% — Fe A (UHPLC-MS/MS ) 7 12 ] B 22 AR SEaE P RER A it 2 S
JEJLZIR AR ROR KT HT BUBMR R T JEANG T OB B A i [F73K] R Welchultimate XB-Cg
%R (2.1 mmx100 mm, 3 wm), L 0.1% P FRK -2 B A s, B YR, ERE R R 3 L, 53 0.2 mL/min, H: i
40 °C. RIS B IR (ESD) , 1E 57585 T U3, 22 S i A (MRMOASE . [45 SR 1 AR 78 AR R 0k 10 Fi sl
IYTEA HIB N R PESE R AT (r>0.995) A5 5 B RS P S i A 1k S 36 A AR A o st 22 (RSD) B1/INTF 2.86% , Tl [l
R ITE 97.68%~101.66%. [£E1] 1% )7 15 i E Pt 45 SRl il 4 , ] PR T AR S (A Al 32 TR 1) I s s 1

SRR « o = BB (001 — BT TR 5 AR ST AR A 1 5 B 5 Ak 1o
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X 45U 2P0 HLA BRI, 1IN O L0
JIURFE 02 St HET 2 E A 1k
WA AR B RS,

1 TR S B (A RE A 17 P 4 o B AR A sy B 2R
177 S I 2 A, 22 Sy v 5O A 23 1 (HPLC) B,
SCHRFRTE 0 ARSI HE AR T 1 e T R
Wit Re 28 R B2 A BT R B A B R R iy S o2
RS AR 5 B335 ARG B 58 i ARG s ]
S R, X AR SR AR 1 o A L R B o R 5
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PR A1 8 e 25 RAH €233 — B RS I ] (UHPLC-MS/MS)
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Sciex 22 ) ) ;MS205DU 43 #1 KF (%t METTLER
TOLEDO /A7) ); LEAGENO MICRO21 R I 3 25
LML SEE Thermo 23 ] ) ; Concentrator plus 25 ¥
454 (5 Eppendorf 24 F] ) 5 KQ5200 i 74 45 Pk #%
(R s BR A

RS FE PR A T ORI [ R s 24 K 2
JER AR R B2 B (415 20210212.,20210316.,20210511)
it 2 (L5 19082203 ) /73 % (L5 :20042801) |
JROLZ R (5 £ 20052804 ) . KR 8 K (H#E 5 .
20121605) 55 T A1 (4L : 18080602 ) | I 2R iR (it
45118022403 ) il Bz 11 (it 5 :20121802) . J& £ B
(1t%5-:20040301 ) A& J H (415 :2011030) T # Kz
T (45 : 18062902 ) F41 I [ A4 SE A8 A= W He R A
FRAF (A0 =98%) ., AikaiH M NG A T
TEEER A o sk o JE ERRAgK e | M
Ji B G A IR R A ] o ik 2l R I L Vg el
Pr T A AR AT,
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2.1 bRt
21.1 @iE % Welchultimate XB-C,s {0 % 41
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-G (B) B BE PRI, YA B (0~2 min,20% B;
2~3 min,20%~40% B;3~6 min,24%~46% B ; 6~
8 min,46% ~80% B;8~12 min,80% B;12~12.1 min,
80%~20% B;12.1~15 min,20% B). FEi& 40 °C, ik
0.2 mL/min, #FFEH 3 plo

212 P MBI &R (ESD, 2 Rk
DI(MRM) ; 55 T &A1 M IE & FHMR, mmiss g
JER 4500 V it R TR JEJLRIR ARRRIER
BT ERIR Ah Bz AF AN R R HTRS AT R
TR, IS HL -4 500 Vi 85 1T 1
(GS1)24 40 psi; & F UK 2(GS2)2h 50 psi; B+
PRI 500 °C; i< : Low; FEIESBILE 1.,
22 B

221 XTSI E REEAREUE R T
ORI ORBEZR KT EHT TR Al
FEAT JEANEY B R AT BT R, A E T 1 mL A
FI A, M B E AR E 1 mL, 20 B K 4.98.5.04
4.90.4.95.5.05.4.97.5.06.4.94.5.02 .4.96 mg/mL
W BT 4 COKFP A

222 PSSR FRHEL 0.1 g AR SERE AL
WKL, BT 25 mL #EE T, I 70% H e 2 &
ZIPELR R FR B, A 30 min BIEME, TR E K
T, FHEERIANE IR T, 4 0.22 pum S8R, JE TR
fAF T4 CUKEE, & .

23 RS

231 LIEMEFE XTI (A) A R
R R S (B) B H 2 P (CO I 5 1 LT 1
M1 Rl AT, ARSCHE RS T 10 Bl 5
I, BIEtE R AT

232 MR KR EE TR Be2.2.17
A4 Ko B BRI, 545 A %ok I R R T YK

BER 7 A ASTRIHR BE o BEGER  TRR T  T B A A B
FHOHE F535] 1.992.3.984.5.976.9.96.14.94 .29.88
49.8 ng/mL; 73 U EE N 0.202.0.504.1.008
2.016.4.032.6.048 ,10.08 ng/ml; /B B % Al vk
4 0.198.0.495.0.99.,1.98.3.96..5.94 9.9 ng/mL; Ji JL
ZRAIE M 1.96.9.8.19.6.49 .98 196,490 ng/mL;
LTHF N 2.02.10.1,20.2,50.5.101.,202
505 ng/mL; B 2R AR 32 1.988.9.94.19.88.49.7
99.4.198.8 497 ng/mL; fill i 1 ¥ & oy 2.024 ,10.12
2024.506.101.2.2024 506 ng/mL; JEA NI 494,
9.88.49.4 .98.8 494 988 .1 976 ng/mL; & FZ A Hk
J& 47 10.04.20.08.50.2,100.4 ,200.8 502 .1 004 ng/mL
FUHT 8 Bz A5 W B 9.92.19.84 .49.6.99.2.198.4
496,992 ng/mL. #¢“2.17 3% S5 A4 N HERE B . Hrp
AK BE e JB A  Aa s (X) , I T AR AR BR (Y ),
AR TR I T RE . LAEME LR 10:1
FEH FR(LLOQ). 10 Pk &4 A&tk [ml ) 5 Fe &
F AT LLOQ WL 2, 10 Al sr ARG R AL r 1K
T 0.995, KW 10 Bk s 7EAH Y Y 9 Bl N 4 06 &
RAf

233 KRS WO BRI, H 2070 A%
PR SR 6 YR, AR AR SCEE AR 10 Fil
WM R FRE FILEIR ARER LT H
T BTBLER A KT REANSY R BT R Y
RSD 435}y 1.49% 2.16% 2.86% .1.85% .1.42% .
1.12%.2.36% .1.16% .1.61% .2.64% ., FWL k5%
BERAT

234 FoErESLEe Rl — AR SR A A R
AR (L5 20210212), 7E“2.17 40 &4 T, 435
£ 0.6.24 h HEREE , MIASAR S8 AR 10 Fil
WM R R FILEIR ARER L TH

R1 ENMUNEERRESH

Tab.1 Main mass spectrum parameters of each analyte

a7 A BEE T (m/z) FEF(m/z) DP(V) CE(V) PR BRI TE] (min)
ETHH + 395.0[M+Nal* 232.0[M+Na*-C;H,50,] 125.16 34.91 1.53
JFLASTR - 153.3[M-HJ* 109.1[]M-COOH"| -84.18 -20.72 1.91
B B - 193.0[M-HJ* 134.0[M-C,H,0,] -97.50 -20.58 4.66
Tl B - 579.0[M-H]* 271.0[M=C,H;0,] -204.33 -46.62 5.49
At - 609.0[M-H]* 301.1[M=C1,Hy05] -129.10 -41.30 5.81
B EH - 609.2[M-H]* 301.0[M=C,H05] -164.98 -47.92 6.06
VNGRS - 285.0[M-HJ' 133.1[M-C;H;0.] -138.58 -42.99 7.23
Mt & - 301.2[M-HJ' 151.2[M-C;H;0,] -113.18 -29.86 7.41
eSS - 269.0[M-H]* 117.2[M=C;H,0,] -122.67 ~48.90 7.94
JEANE - 265.0[M-HJ' 247.1[M-H-H,0] -118.36 -29.87 10.23
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Fig.1 Chromatograms of 10 components in Zhishi Xiebai

1 2 3 4

Guizhi Decoction

F2 10 FUEYHEIEAREMEXREEHEXR
Tab.2 Regression equations, correlation coefficients and
linear ranges of 10 components in Zhishi Xiebai
Guizhi Decoction

T - . EHTR SR
(ngmL)  (ng/mL)

STHH Y=343.745 12X+25.183 81 09953 1.010  2.020~505
JFULAHR Y=4148.18028X+1 37564505  0.9989 0490  1.960~490
FIBER  Y=2221.81324X+1 46255511 09982  1.988  1.988~497
M V=1592.821 94X+889.435 89 09961  1.012  2.024~506
BRAE Y=1752705 31X-522.050 56 09995 0502  10.04~1004
BB Y=37.346 TIX+116.847 57 09982  9.920  9.920~992
AFRHE V=4 848.486 T9X+345.855 36 09960 0198 0.198~9.9
Ml % Y=2765.55314X-3570.06004 09956 1992 1.992-49.8
FERE Y=6505.669 63X-290.386 05 09951 0202  0.202~10.08
JEANE  Y=11226.28108X-3246.74519 09994  0.198  4.940~1976

B BRER Bh R EANEY A AT B B AT
RSD 43 %K 0.66% .0.87% .0.33% .1.14% .0.57% .

0.23% .0.18% .2.04% .0.83% .0.98% ., 3 W% Wi {E
24 h WEETE R AT

235 HEVESE WA SRR A PR
(#5 20210212), #2“2.2.2 SR IS W 457 TR
AT A A EE 6 y , 7E 2.1 43 M SR T AT
AT, AR AR S AR R T 10 Fh oM R 2
FRE RIS ABEE KT HT AR .
AR JEFNEY RS R AT BT RS B AT Y RSD 430 R
1.56% .0.81% .1.75% .0.46% .2.28% .2.61% .2.29% .
0.83%.2.86% .1.51%. FIIZITIEEE R
2.3.6  JNFRIECRIE  REEAREUAR S 0.05 g (it
+520210212) , AT B S IR (A oy PRIie i 5
0.1 g ASARIE ), 32222730 F 75 AT H145 6 103 o
TE“2.17 S 46 S HEF 7530, THIRAS B I [l
X BRI 25 (RSD )E . AR AR SRE A
10 BRI R TSR R RLATR R ELER
ST AT PTERAR AR JEANEY R BT
B9 HEE [EDISCR 2358 100.69% .99.72% .98.41% |
98.78% .100.85% .97.68% .100.12% .99.86% .98.76% .
101.66% ;RSD {H 43 7l A 1.83% .2.94% .1.83% .
1.77% .2.37% .1.39% .2.28% .1.96% .2.56% .2.98%
24 FESEEDE  BC2.2.2" BB AN AR,
FHR AR RS 10 4%, B 100 WL Bt it 4% 1,
100 wL,50% NGRS, 1T5E 3 min, 14 000 r( B0
24 8.6 cm) B> 10 min, B IF#E 80 wL, 7E“2.17
ISR AT, S RIE SR LR 3,

*3 HLFEAERFZTHRIENELR
Tab.3 Determination results of Zhishi Xiebai
Guizhi Decoction wnelg
S HEAREC WER O PRER D BILER ARRBEER
20210212 3 13.55 0.48 311.96 1.31
20210316 3 12.82 0.51 312.65 1.30
20210511 3 13.52 0.45 332.59 1.27
3 iig
31 GEMRIERE O TS EAE R A T AR A

AT AR BRI, S8 )5 XK= 25 DA K 0.19% F R /K —
CNERGIAT TR M3atah S 2 W SR A H - K
K- ER ZBT, BUSCHE FUREA ) B ) R AU T 4%
A5y B R 2% AW R S 45 (i U 15 152 ]
ol HOH EE-0.19% B R /K - G TR R PR R 20 4
R AT, 0.1% T IR 7K - 2. 22 58 8 I s €33 25 SR
I, e B HAE M shAH . 10 A2 i e it
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BF[E] A 15 min, AWML TP,
3.2 gAML MR R FER ETEI.
BTZRIR JE AN A8 AT 7E IR U AR R B
IS = R < i 4T == S = Wl U AL SO i
FROBEAIG, Bt 28 AR R VR T &/ AR R AN
Ty A B A 38 A BB AR T e o B T TR L2
MR AR RLZ b BT B AT R AR s FRUR
EN ) VA 27§ 7y =i v A = Wl 1D 5 & =1t
B, R T v Rl RS L
33 5RO BT R R 3 RN S
e FUEERC A T 2 SRR LR R R R B
RUETH BT AR JEANG R DA
RS K (4 A X B o g 22 43 501 R 3.11% .6.25%
3.67% .1.61% .24.95% .12.61% .7.55% .5.89% .4.04%
1 8.86% - F& BITEA [RIHE U AR SERE R 1+, A
BE FRER FILAM R R AT AN
Wy 8 R LA R B A AR AN [R) e VR ] 1) 22 5 4%
AN T A RIBT AL 1 & S AF R R 5, UL
R THER MR I EIEING A FH 245 2554
)& — A DB — 25 AR SR U 1 T
. B AR A A 2R OR R R L
oy UM B2 2R TSR ER ORI R M T B R &
SBRE Bz 1 SRy R S A 20 T LS TR A e 2 PR
HERIAA Y R T HHERNERLE
Pyt JEEANEY R AR R AL AP, XS B RS %
BRI IMAEBIRII A R, S THEE
FIEL AN FEAR SE3E FURERC A T & B d s, I AT B
T6 O WL LSRR Ao JU St i FRE 5 05 92D 3
ik s A B A A b ) R 12 R 5 o A v O R A
T ELA O I DR AP 4 S, BT 20 LA AR AP0 L
B 000 R S A AR RS, A Bz 1 BT IR YT O L
IR 5 AR FHRS, BRSERE PR LA 1 A
JNEEI 24, ol (PRI, P B S , i IR
PEFE, ] SERRELES , A I 0TIRT 7 IR O o ARSI
JEEANIE Sy i 2, Wl LB 2 SE R T AR
PRALIRE Z 28 . HERVE AR 2, vT s FH AT , B - o
5558 (AR AR AT DA s He s 3l A2 i 2sk, AT A
Tk R R LLE S WREEM AR A
FH AT RAHR B, TH BAZE , (AR AL |, iR 7 9%
o, R, X AR SR PR T R P 5 B A3 7 o
PEATIN L, O FLRT s s i PR 52 R I R T
B

A S S7. UHPLC -MS/MS %5 1l 2 45 S5 1

BRI TP R 3R M R SR LRI R BR
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Simultaneous determination of 10 components in Zhishi Xiebai Guizhi Decoction by UHPLC-MS/MS
ZHANG Xiaoying', QI Jige',SU Shijia', YU Yingli"?,ZHOU Kun'?,ZHANG Yue'?
(1. Institute of Traditional Chinese Medicine , Tianjin University of Traditional Chinese Medicine , Tianjin 301617 ,China; 2. State Key
Laboratory of Componeni-based Chinese Medicine , Tianjin 301617, China)

Abstract; [Objective] To establish a method for the determination of quercetin, apigenin, protocatechuic acid, luteolin, syringin , ferulic

acid, naringin,, magnolol , hesperidin and neohesperidin in Zhishi Xiebai Guizhi Decotion by UPHLC-MS/MS to provide a reference for

their quality control. [Methods] The constituents separation was carried on Welchultimate XB-C g column (2.1 mmx100 mm,3 pm) with a

mobile phrase of 0.1% formic acid in water and acetonitrile, gradient elution, the injection volume was 3 L, the flow rate was 0.2 ml/min,

and the column temperature was 40 “C. ESI ion source,positive and negative ion switching mode, multiple reaction detection (MRM)

mode were employed. [Results] The contents of 10 components in Zhishi Xiebai Guizhi Decotion were measured. The results of the

methodological investigation of the quantitative analysis conditions were good (r>0.995) ,the RSD of the precision, stability and

reproducibility tests were less than 2.86% ,and the recovery of the spiked samples were between 97.68% and 101.66%. [Conclusion] The

method is simple, rapid, accurate and reliable,and can be used for the quality control of Zhishi Xiebai Guizhi Decotion.

Keywords: UHPLC-MS/MS ; Zhishi Xiebai Guizhi Decotion ; content determination ; chemical composition



