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Abstract: A precursor ion selection (PIS) based ultra high performance liquid chromatography-quadrupole time
of flight mass spectrometry (UHPLC-Q-TOF-MS) analytical method was used to screen the chemical components
in Jiawei Dingzhi pills (JWDZP) comprehensively and rapidly. To compile the components of the compound
medicine, a total of 1 921 components were found utilizing online databases and literature. After verifying the
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sources, unifying the component names, merging the multi-flavor attributed components, and removing the weak
polar molecules, 450 components were successfully retained. The Acquity UPLC HSS T3 column (100 mm x 2.1 mm,
1.8 um) was used, with a 0.1% formic acid water (A)-acetonitrile (B) as the mobile phase. The flow rate was
0.35 mL-min”, the column temperature was 35 °C, and an electrospray ion source was used. Data was collected
with the PIS strategy in both positive and negative ion modes. Compounds were screened through matching accurate
molecular weight of the database, and identified according to MS/MS data (characteristic fragment ions and neutral
loss), with comparison of reference. Some compounds were confirmed using standard products. A total of 176
compounds were screened out in the extract of JWDZP, among which 26 compounds were confirmed by standard
products. These compounds include 96 components from the sovereign drug, and 34 coefflux components with low
ion intensity. The PIS-UHPLC-Q-TOF-MS/MS method established in this study can quickly and comprehensively
screen the chemical components of JWDZP, which enhanced the screening rate of components with co-elution
compounds of low ion intensities and provided a basis for the study of the material foundation of JWDZP.
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Figure 1 The workflow for identifying compounds in Jiawei Dingzhi pills JWDZP). DG: Angelicae Sinensis Radix; RS: Ginseng Radix
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Figure 2 Total ions chromatography of JWDZP. A: Positive ion mode; B: Negative ion mode; the red letter represents the low ionic

strength component
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BRAHTESE, JLT AT S kR UHPLC-Q-TOF-MS/MS 43 A it 75 25 bk 52 25 AL v 1040 22 i 43 -+ 2361 -

3 BISREFERUEYHE

LU A 15 2 33 MR AW G 9N IR
HE TR BERo), FER A AR B . ik &
W) 91, i B4 INF 18] 4 12.09 min (54644 90.92 Jy 3L ik
a0 R S W 7t W O U RS G e i
m/z 599.174 5 [M—-H] ", 5 %4 e v A AT 1) B sy —
FABANATHFRICE (R 1, 0 FRELRIRZEN
4.20 ppm). 7EMS/MS i B, f74E 2k — 41 ) W
HIE B 1 m/z 431.136 1 [M=H-glc] ™, LA K AR AEPE TR
B BB F m/z 165.058 6 A% ¥4 56 7% B R 28 1
m/z 121.031 4 %5, 2 SCERUIS L i A L 2 i i 5 2K
F RS AbAT 245 8 — 35, %5 A &9 91 2K H I A0 AT
25 . LAY 52 F1122 2856 B ot bb % 5 A 245 A
A HBEAT 25, 4 A0 50 (15> 7 1 m/z 541.155 4
[M-H] ", fFEWE B F m/z 137.023 1, R} #2 3 26 H
R 2 0T R A, 5 Bl STkt % N EAT . b
E W69 IHESr T 55 T m/z 631.167 8 [M-H] ™, fF £ %
KR F R (B A B8 1 m/z 491.119 0, B F 25 F m/z
169.014 9 #1121.030 1 $2 /R fEAE W & T WL, 456
BRU EL, 2 AL A 69 N B T IRAT 25
4 AHBRELEMHE

Wi B 18 MAHLREN G b 143t
W BTN, FEREQEMIE . (hEY
25.36 Fll 42, {& B B [4] 43 51 24 4.16.5.62 1 5.98 min,
7 A8 A5 2T A A5 B HE 2 7 BS - m/z 353.087 6
[M-H] , 5% P b 2 380 )15 32 B Rk oy — 4R
R S H S i AR B O UL IS (R 1, 70 TR & DL R 22 N
0.58 ppm), £ MS/MS 1 B 1, 47 1E & 2k — 70 F W HER
(R AE R F 88T m/z 191.055 2 [M-H-C,H,0,] ", £k
— T ETRIFIERE R & T m/iz 179.034 6 [M-H-
CH,0.] , LA KW v m/z 173.045 3 [M-H-C,H,O, -
H,0] .161.024 5 [M-H-C,H,,0,-H,0] 1 135.044 9
[M-H-C,H,,0,~H,0-CO,] ~, 15 Xf f# i %t Fe i & A6 &
V125,36 F142 53 NS JETR B 4t IR IR A B 21 SRR
5 BREXUEYHE

W AES R 19N R RAEY Gt 14 Rtk
Ui B TR AR R ), AR Al . W&
99, Ay FLI o BEAIC A A7, O BE B 18] 4 12.56 min, {7
B U A I AR B AE 7> 7 B m/z 1 525.466 5 [M-
H], 550 B b iz £ 1) R E R —i EREVERE F
VERE (K1, 40 F VLR 224 0.55 ppm), /£ MS/MS
W, AR R R B B miz 1379.400 2
[M-H-rha] .1 161.345 1 [M-H-rha-glc] . Ek&HH
FESEE 1 1 5 F m/z 145.027 8 [C,,H,0], 5 SCHER7% L,
Hog s 5 £ F —3%, S a1 99 iz

LIS F. AT MHAESD T8 T miz 753.224 9
IM-H] , EEFEERIT TRAKKBER BT mz
547.168 2 [M-H-C, H,,0,] F# 1 5l W73, 2k 257 %) bl
RN SR e ik R 8BS - m/z 223.062 5 [M—-H-sinapic
acid—H,0-glc—fru] ~, PA K IF T8 & R K I & 1
m/z 205.052 7 [sinapic acid—-H-H,0]", i#id i i #5455
T 5 45 5 RS EL X, S e e B0 79 8 3,6"- 3T 1Tk
FERERE
6 AEKUEYFHE

LA 2] 16 MR AW GLF LA IR
B TR B A, Ak B G AM)IE . &)
81, Jy 3L at Hh i BE AR A 43, IR B BN TH) 24 10.89 min, 7£ 471
2B R RS B 4> T 3 U m/z 225113 0 [M-
H] -, S8EE S LM S EBE Ry —E)I S W
Mg N B VTS (3R 1, 4> 7R = UCAC IR %4 1.03 ppm) . 7E
MS/MS i B o, fEAE R AR v B m/z 181.123 7 [M -
H-CO,] . 163.112 8 [M-H-H,0] . 124.052 8 [M-H-
CO,-C,H,]~, 7R 4 K A i fn 1E T 38, 5 gkt b
H % 5= AEEN —8, L E a8 81 N
JIE NEEN. &Y 141.167 5 170 (H#E 5 T 85 734
Nmlz 191.106 7, H = £ AH IR &+ [M+H-H,0] .
[M+H-CO]" Al [M+H-C H,]", ¥t ¥ =AML & W 8 S Ak
SRR Z bR S L A 141 Y IE T R
FE 170 0 (Z)- B A B8, 104k A 40 167 1 AR 55 I 4] L
EW1T0 R, %52 167 R (E)-#ANEE" . L&Y
162 ¥ BFES 1 FI8E F B T # Ak 54 170 /) 2 Da (2H),
UL AP0 162 N AT IE T R 1 e AR ERPY, S e N
N NBE A
7 ERENEYTE

AR B 12 EE R EY G a4 N3t
U PR AR RS, EEORE (AT E . Witk
) 158, 3L BR FEAR B o 2 —, PR R R
18.32 min, 7F 71 & T #5820 T KL 15 2 HE 2 7 5 T m/z
283.061 9 [M-H], 5l FErh G A E By —EE
S 8 i B LG (3R 1, 2 i & VT T 1% 224 2.48 ppm),
FEMS/MS i &l vhr, £775 4 25 2% CH, . CO, I v 25 1
m/z 268.037 2 [M=H-CH,]~ .240.040 4 [M-H-CO,] ",
1M m/z 135.007 8 4 35 M 4k & 40 K 4= RDA 2 i )R
HEREF 22—, ekt iR S5 b, et & 158 N B
TR . AV 8T S T BT miz 447.128 4, Wy
BT m/z 285.067 2 [M+H-glc] 15 B & 4 ) % b 5, &
PR S B E L A 87 N B T B .
8 EyRLEMIFE

LI E AR E 4B KB (LR LA ILR
BT AR Y, EESRE AT VA . e
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37, fEIE & A N AT IS BIHE 775 1 m/z 291.085 1
[M+H]", 53040 e A A7 F R — R LA 3= & UL
(G 1, 7 TR VTR 1R 24 4.17 ppm), £ MS/MS % 4]
W BT m/z 167.034 5 [M+H-C,H,0,]7.139.038 8
[M+H-CH,0,]", #&7~ C I K 4= | RDA i, 43 73] )&
T B R AYRE R, TR B m/z 127.034 2 [M+
H-C,H,O,]", #&/~ C ¥ 1,4 B W 2, 5 SCR™Ixf b, L —
LS RILER B, EEHNAMITIRILER.
9 HYRELEDFHE

TR A DGR AN, BUE T HE —
T T A B b S s A8 . RO A A 2] 8 A
VTR G G 24 L S TR AR R
a5), KE A NS A EH. WhEYer, Nt
H 5 AR R 7 2 —, PR A (] 24 9.38 min, 7E IE 25 T
NI 1S B HE S T 55 F m/z 146.044 9 [M+H]", 5%
I8 P v A 3 R —3- 15| Wk R RS g DT AC (3R 1, 2 T
= ULIC % %N 4.08 ppm), 7 MS/MS 3 & H, 7% 85 1
m/z 117.059 5.91.056 6 73 7 4 & [M+H-CO]" \[M+H-
CO-C,H,]", 5 3CEREY% bb, e = 25 il 55 3-15] Wk PR /i
—F, B EMA Y 67 3-M| W H
10 KZEELRLEWFHE

W ERB TR LW RLED (FHdh 34 Rk
MBS TR AR, Bk E AR AT . itk
058, 15 B I 1A 4 8.65 min (51L& 56.57 NILTR
Ry, B 1), 78 7R R N R AT B TR
m/z 799.265 8 [M—H] ", 5 %4k & v 2 h 3% Bl 7 — AR
FHH A ®ILES (% 1, 401 it & ULAC 1R % 4 1.02 ppm),
1E MS/MS 1 B i) 775 25 5% FR kA ufm 5 5 (0 7 75
T m/z 623.219 1 [M-H-C, ,H,0,]1~, Wi HEER it /K (0 #% Fr
7 m/z 161.024 1 [C;H,0,]” %5, 5 CERPIXE b, H =
PIRIE S W A 3, S e BY 58 N E
A
11 HisKUEPFE

of T B 857 A @ AN i P SR A Ak S, AR AR
B A7 B0 P HE R 4> T = UL BC (mass error < 5 ppm). X
BRAE A 3B, 3R A TWDZP w43 #r HE 26 AN HoAth 2K 4k &
W) G 4 I B TR AR Ay, B AR R R
W6 T 2B AN 3 TE S, DL AT R B kb B R 4
IEEZR

g

A TER T PIS S, DN AR ML T B 2 € 1 0
IR 2 B B A SR S AR 20 B MS/MIS B8l . I 27T
W, R 25 UHPLC 73 &, i E A+ 8, ]
B T DA REES TR R AR BUE RS ., (A1

T PR35 B I 5 5 B, R A W v AR P R RS T
REAR ML RE . AWK 1 PIS 204 R A& s ol LA
R I P L, LR AR R TR A AT IR R (A
FEE B T 4 HEBR T AN B SR %), e & FE M JWDZP 1 i
B 176 MEA Y, I T 34 A IR B T 90 AR AR
gy, 6 MEA VIR A NS 3 AMLEYIR A fili &
SAMEEYIRH LA )N E 8 MEEYRE AT
8 ML AWk H BB 4 MEEYIR A E T

JWDZP i1 345 iz & NS IS A B 3
FUR BT ALK, & 256 BT & 52 By A 22, il (8 i
B o B 2%, BRI TG SCHR A 2 i A AT
W TS, £ — B2 L4 7 IWDZP & Al i 7t 5
1 PR B« A BF 52 F) ] PIS-UHPLC-Q-TOF-MS/MS
R, SEHLTWDZP A6 2 o PRk A T i A 5 4 e, AL
I H 176 S sy, % B B AT 2R A s, 37 AN H
J&THH (B 25) 31 e T HlEE (B 25).28 1A
BT ANZ (B2 18T AT o6, R
30NAJE T EAT 32 AN EE T 29 /N A& T 3
B 16 N HE T B, 27 AN NI B (24 A
J 53 VAN E LA, 2 A sy A e L NS 38,
LAY N AT B 38 35 ). TWDZP 1 (46 5 %
5%, LB 25 N2 F0 i i & b i =k B H R o
B O B N SRR S 2 Sy, 1K e 4y BT DL J
P 25 e L DX /0 Jsg o 200 R ) AT, S v i U e
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