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Rapid detection and identification of compounds in Jiuwei Zhenxin Granules
based on UPLC-Q-TOF/MS" and UNIFI software
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Abstract: Objective To evaluate a method for rapid detection and identification of compounds in Traditional Chinese Medicine
preparation based on UPLC-Q-TOF/MS* and UNIFI software. Method UPLC-Q-TOF/MS* was used to rapidly analyze chemical
constituents of Jiuwei Zhenxin Granules, chromatographic separation was performed on an Waters Acquity UPLC BEH C (100 mm x
2.1 mm, 1.7 um) for gradient elution with the mobile phase of 0.1% formic acid solution (A) and 0.1% formate acetonitrile solution
(B) for gradient elution (0 — 14 min, 2%B; 14.0 — 16.5 min, 60%B; 16.5 — 18.0 min, 98%B; 18 — 20 min, 98%B), the flow rate
was 0.3 mL/min, the column temperature was 40 °C, the injection volume was 5 puL. The mass spectrographic analysis was used
with electrospray ionization (ESI), sample MS data was acquired by time-dependent MS* in both positive and negative ion mode, the
collection range was m/z 50 - 1 200. Chemical composition identification and matching based on UNIFI online software ,Masslynx
software and manual verification. Result Tatolly 89 chemical components in Jiuwei Zhenxin Granules was successfully identified,
including 29 from principle drug (Ginseng and Semen Zizyphi spinosae), 47 from minister drug (Poria cocos, Chinese Magnoliavine
fuit, Corydalis tuber, and Polygala tenuifolia), 12 from assistant drug (Rehmannia root and Asparagi radix), and 1 from envoy drug
(Cinnamon). Conclusion The rapid method based on UPLC-Q-TOF/MS® and UNIFI was achieved for screene of chemical
components in Jiuwei Zhenxin granules for the first time. The study indicated that it is a practical method for non-targeted analysis
and identification of compounds in Traditional Chinese Medicine preparation, and also give evidences for pharmacodynamic
material and quality control of Traditional Chinese Medicine preparation.
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Table 1 Identification of compounds in Jiuwei Zhenxin Granules in positive ion model
g g BT o Mr(H [N s
i thmin ™ % S m/z W MS/MS [ia=295'%) K
1 0.77 [M+H] 295.1483 294.138 7 180.093 3.198.116 9.242.106 & ginsenoyne B ANZ
2 0.81 [M+K] 543.1290 504.169 0 109.028 4.127.038 9.145.049 5.163.060 1. iy By
204.099 2.289.091 7
3 0.85 [M+H]" 163.0596 162.0528 91.038 9.116.010 4.145.049 5.146.020 9 L-SESR — W g IR%
4 1.3 [M+K] 839.2336 800.273 9 109.028 4.145.049 5.163.060 0.289.091 7. R A Mg
335.076 1.709.197 4
5 1.22 [M+Nal 215.0157 192.027 0 85.0295.87.008 7.111.008 7.129.0193.154.9986  L-erythro-isocitric acid A2
6 4.25[M+H] 286.1437 285.1365 107.049 1.117.033 4.145.015 8.162.091 3 5, 2579, R A=
7 457 [M+H] 342.168 8 341.162 7 265.085 9.282.088 6.297.112 1.311.127 7 N-FEE S B FEHE
8  4.60 [M+H]" 342.1725 342.170 5 297.115 2.265.089.237.018.222.073 9 (P& i AL
9 501M 314.1728 314.1756 209.170 2.174.877 1.151.071 5 = iE2 [
10 5.12 [M+H]" 328.1537 327.147 1 265.110 3.165.053 9 % S 5 S iR A=
11 5.14 [M+H] 328.1523 327.147 1 107.049 1.178.086 2 clarkeanidine SEFAR
12 5.07 [M+H]" 4533342 4523290 227.177 7.339.279 3.435.334 1 neokadsuranic acid B TiBk 7L
13 5.09 M’ 314.1728 314.175 6 237.148 9.209.170 2.136.093 2 S Lo ZE L fRAE A
14 527 [M+H] 607.179 1 608.174 1 447.1552.393.122 7.327.086 9.297.070 1 Sl i R fR A=
15 5.92 [M+H]" 342.1674 341.1627 119.049 1.162.054 9.163.062 7.165.091 0. 2 R FET 2
178.086 2.310.143 7
16 6.24 [M+H] 356.1827 355.1784 148.075 6.177.078 4.192.101 9.308.128 1. SR ER SEFA R
340.154 3
17 6.26 [M+Nal 369.1153 346.1264 91.0542.119.049 1.147.0440.175.0389.192.099 2. Kk - HJ} 5 B
280.094 1
18 6.41 [M+H] 354.131 5 353.1263 135.044 0.149.059 7.188.070 6.336.123 0 Jo By FEFHRM
19 6.61 [M+H]" 356.184 7 355.1784 151.0753.163.062 7.178.086 2.147.044 0. TR E HEHA R
147.044 0
20 6.711M* 338.138 3 338.1392 323.103 8.307.078 4.289.095 2.279.087 7. AL B C % FEFRNY
265.074 7
21 6.72 [M+H] 338.1377 337.1314 280.096 8.322.107 3 KA R T JadEl~¢
22 6.81 [M+H] 370.1639 369.157 6 151.0753.159.067 8.188.070 6.206.081 1. st i B AR
295.096 4.342.169 9
23 6.87 [M+H]" 356.1850 355.178 4 174.054 9.267.101 5.282.125 0.292.096 8. T S, FEH RO
310.119 9.340.154 3.325.139 5.279.109 6
24 6.89 [M+H]" 324.1224 323.1158 151.0753.165.091 0.174.054 9.292.096 8 4 BE TN HEHH R
309.112 1.310.119 9.176.070 6
25 7.15 [M+H]" 587.4276 586.423 3 81.069 8.109.101 1.119.0855.135.1168.161.132  J5 &Ik e 15 G AN
4535399 3
26 7.26 [M+H]" 340.1554 339.147 1 119.049 1.147.044 0.149.060 6.292.096 8. VU S/NEE T Azt
293.104 6.176.074 2.192.887 1
27 7.29 [M+H]" 337.1306 336.123 6 149.059 7.176.074 2.290.081 1.292.097 7. /INBETH, HEHH R
306.076 6.321.099 5.278.810 6
28 7.41 [M+H]" 354.170 0 353.162 7 149.059 7.159.067 8.176.070 6.190.086 2. RO E B SEFA R
192.101 9.206.117 5
29 7.44 [M+H]" 370202 6 369.194 0 159.0678.176.070 6.190.0862.192.101 9.206.117  4£ 4, FEF RS
5.338.1512.165.091 0.192.1019.151.075 3
30 8.00 [M+HI]" 417.338 1 416.329 0 145.101 1.147.116 8.173.132 4.227.179 4. LF =R K&
255.2107.273.221 2
31 8.14 [M+H]" 350.1390 349.131 4 290.081 1.292.096 8.304.096 8.306.112 4. A A SR AR
320.091 7.334.107 3
32 8314[M+HJ" 366.169 1 365.162 7 350.140 9.334.112 2.336.118 3.292.094 5. TR FiE
308.127 4.306.115 2 el
33 931 [M+H]" 1109.61281108.6029 85.028 4.443.388 3.789.478 3.879.458 4.880.445 A\ Z 1 Rb, Azbe
1.1023.537 0
34 9.67 [M+H] 1165.61051164.5928 95.085 5.147.116 8.159.116 8.189.163 7.227.179 N i AN S EHH Rc A&
4.831.5100
35 10.28 [M+H]" 347.1122 346.105 3 218.057 3.289.070 6.317.073 7.332.089 0 3-methyl betuletol Tk ¥
36 11.82 [M+Na]' 455.204 6 432.214 8 415.212 8.400.190 9.384.191 3.369.166 0. TR FER Tk
353.1619 el
37 11.83 [M+Na]' 455.2026 432.214 8 161.059 7.245.080 8.273.075 7.322.156 3. malkangunin NS

342.146 1.344.125 4




“ussaati Drug Evaluation Research 84355 1087 2020510 B - 2001 -
&Rl
% dmin B LP gepme MICEHE MS/MS fenist K
38 12.58 [M+H]" 389.1939 388.188 6 287.097 0.319.106 0.357.061 6.374.697 9 XoKET FbkfH
39 12.74 [M+Nal 439.1776 416.183 5 337.151 6.353.137 3.368.160 1.399.188 1 Tk TR 2 TR
40 13.82 [M+Na] 523.2330 500.241 0 359.234 6.383.128 3.401.188 2.483.194 2 MM RFIEERH AR
41 14.34 [M+K]" 575.1659 536.204 6 325.107 0.340.130 5.351.122 7.371.148 9, LKAKF*EG FRF
383.148 9.415.175 1
42 15.02 [M+Na] 371.1493 348.1573 184.073 0 chamissonin diacetate LT
43 15.02 [M+H]" 537.2108 536.204 6 284.067 9.340.130 5.371.148 9.382.141 0, FHBELRTIEEP TR T
385.164 5.415.175 1
44 15.03 [M+H]" 5372167 536.204 6 299.082 6.325.1159.340.132 3.371.156 8. Tk ¥ i TR0
415.816 1
45 15.37 [M+H]" 403.2133 402.2042 371.148 9.388.188 0 XoKFET I e
46 15.65 [M+H]" 5152318 514.2203 340.130 5.371.148 9.382.141 0.385.164 5. X KFEE Tk T
415.175 1.437.159 4
47 15.66 [M+H]" 5152246 5142203 401.293 1.415.230 6.496.314 8.395.029 4. HRTER BN
385.173 4 Frhoa7
48 1597 [M+HT 219.1741 218.167 1 203.143 0 a-cuparenol TR
49 16.26 [M+H]" 417.2258 4162199 402.194 5.345.142 8.370.181 8.316.125 9, FR TR Fk )
[M+Na]" 439.205 6 301.1399.285.115 3
50 16.50 [M+ 467.2022 4442148 219.101 5.307.117 6.319.117 6.330.109 7. LR T I T TLRRT
Nal' 354.146 1.358.141 0
51 16.55 [M+H]* 285.073 8 284.068 5 137.059 7.267.065 1.269.080 8 K3 2 H g FETH R
52 16.65 [M+H] 401.1969 400.188 6 386.168 0.370.181 8.354.155 4.355.076 2. ETL SRV EN S e
[M+Nal]" 423.177 2 300.102 8.269.077
53 16.70 [M+H]" 385.164 9 384.1573 355.068 0.341.026 6.325.147 4.285.074 8 FRTHER FkF
54 16.79 [M+ 5212099 4982173 147.065 1.299.087 3.322.113 2.323.121 0. K R WU T AN
Na]l’ 357.141 8.425.2129 7
55 17.05 [M+  485.106 0 462.1162 404.1112.115.003 6.125.024 4.129.019 3, 6-FEEARRT R To- NS
Nal* 143.034 9.323.019 7.353.066 6.161.045 5. L-FR 2N
101.024 4
56 17.17 [M+Na] 495.346 9 472.3553 201.163 7.217.195 0 LiEc =R K%
57 17.38 [M+K]* 469.3115 430.3447 109.101 1.159.116 8.161.132 4.185.132 4. TR S R%
209.117 2.233.153 6
58 17.50 [M+ 2452248 222.2348 95.0855.97.101 1.109.101 1.111.116 8.123.116 1-+/NExkk ANZ
Na]l' 8.151.148 1
59 17.54 [M+H]" 135.116 9 134.109 6 79.054 2.91.054 2.93.069 8.107.085 5.121.101 1 Fs=f & I
60 18.26 [M+KJ1* 721.1795 682.2109 147.065 1.205.013 1.237.075 7.297.081 6. 70 E SERENE A &
355.065 9.371.097 2
61 19.38 [M+H]" 577376 3 576.3662 91.0542.147.0651.159.116 8.163.148 1. FERS LAY K&
167.143 0.184.073 0
T2 AKEOCFRABSFERXUEWEE
Table 2 Identification of compounds in Jiuwei Zhenxin Granules in negitive ion model
4% omin BTER gme MO MS/MS (207 R
1 0.78 [M-H]  497.208 5 498.2173 132.0302.145.098 2.173.104.204.051 3. K& % Fa XUHE ANZ
213.135.235.082 3
2 0.82 [M+Cl] 539.1377 504.1690 95.013 8.119.034 9.125.024 4.129.0193, ki Tk b
135.029 9.143.034 9
3 0.83 [M+Cl] 381.0924 346.1264 95.013 8.119.034 9.125.024 4.129.019 3. Hkm-Ia b
179.056 1.235.082 3
4 0.84 [M-H]" 161.0452 162.0528 91.0389.116.010 4.145.049 5.146.020 9 L-SF SR — WG TR%
5 0.85 [M+ 8452763 800.2739 95.013 8.119.034 9.125.0244.129.0193.  RINEF A Hb 3
HCOOT 179.056 1.235.082 3
6 0.86 [M+CH, 683.2225 624.208 7 383.118 9.377.084 9.545.170 7.503.160 7. LT Hh gt
CO0J 179.056 0.161.045 5
7 0.87 [M-H]  191.0559 624.2054 87.008 7.95.013 8.101.024 4.119.034 9. E7R TLRRT

129.019 3.149.045 5
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R
g o T Mr(HpE AT WAN S
Y5 tmin BT ST mz A MS/MS &30, SRR
8 0.89 [M+CH, 521.1315 610.1898 95.013 8.115.003 6.125.024 4.129.0193. 6-FRIEKREE XK Ta- NS
CO07T 143.034 9.323.019 7 L-FR 2 PET
9 3.81 [M-H]  517.158 6 518.163 6 175.042 7.193.051 4.160.014 6 sibiricoses A5 it 0
10 457 [M-H]  340.1574 341.1627 252.042 8.282.113 5.310.108 4.325.131 9 %5 HEpg JEFHZR
11 494 [M-H]  405.0822 406.090 0 285.052 8.258.870 5.315.047 7 lancerin izt &)
12 512 [M-H]  567.1385 568.142 8 272.032 2.315.055 5.345.061 3.436.083 9 1t (L I11 it E R
13 525 [M-H]  667.1904 668.1952 461.114 4.205.052 4.190.027 9.137.028 3 it & bk ik B2 izt Y
14 530 [M-H] 607.1638 608.174 1 324.871 7.427.097 6.337.080 9 W& Jif AL P21
15 554 [M+CH, 667.1858 608.174 1 175.003 6.190.027 1.445.114 0.461.1300  REWH &K i AL 22
CO0J 165.075 7
16 625 [M+CH, 547.1671 488.153 164.047 8.221.081 9.223.061 2.295.0823. N EFFF Hh 7
COO7T 307.067 0.367.103 4
17 642 [M-H]  609.1818 610.189 8 95.013 8.119.0349.125.024 4.129.0193. B 1F TR~
143.034 9
18 6.98 [M-H]  681.2015 682.2109 443.119 5.137.028 3.179.036 7.239.060 4. tenuifoliside A it E )
281.070 1
19  7.16 [M+ 845488 1 800.4922 112.988 0.475.379 2.619.421 5.637.432 1. AZREH RS Az
HCOOT 765.479 4.781.474 3
20  7.40 [M+Cl] 1097.537 41062.561 1 375.166 0.457.171 5.919.490 8.925.443 8, L [ B Hi A 4F K&
983.449 3
21 7.49 [M+ 1111.549 9 1066.556 0 475.379 2.619.421 5.781.474 3.841.495 4,  asparaside A K&
HCOOT 909.485 3.983.449 3
22 7.64 [M-H] 767246 6 768.247 7 205.052 4.223.062 9.236.863 1.529.161 1  tenuifoliside C it 20
23 9.1 [M+ 845.4879 800.4922 287.150 0.391.285 3.475.3792.637.4321 AZEH R, AZh
HCOOT
24 932 [M+ 1153.59541108.6029 323.098 3.459.384 3.621.437 1.783.502 1. AZ 21 Rb, Azl
HCOOT 945.543 5.1049.504 8.1059.574 5
25 939 [M+ 815.476 0 770.481 6 221.066 6.225.149 6.264.157 8.475.3792. —=-HLBTFR, AN
HCOO]J 574.299 4.637.432 1
26 9.67 [M+ 829.492 6 784.497 3 425306 1.455.316 6.475.3792.621.4371. AZ 2 Rg, N
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BT . A% ER R AS 21 REVRD,\Rg,
Ro %5 =i 2 H K7y . AANS 21 Rb, A : 1E
BT ORI TA) 24 9.32 min AL &4, WP HE



“ussaati Drug Evaluation Research 84355 1087 2020510 B

+ 2003 -

Wy NS EERb, BT ANS BT, mkz
459.384 3 2y K K BT A R TG 0 TR R BEAR T
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T O F S BRIR IR g H AU, 5 Rk A
BB T AR SR A B F, W LR T 4R K AR
B m/z 399.188 1 1B T8 v s 73 AR BROR IR 2 @ 30 5
Wi, ER CH WA, LLHRT 2K NBIB , IE &
THERN , 45 B A 9 16.65 min FIAL &4, — 20
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331.126 3%, Wit 5 B8 B B IR T O &R
AR ERE F LEX 5, JE M T e A R T 23 . B
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B, HonT R 2 L 3
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O-.'};"S}OH
HO oH
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Fig.2 Fragmentation mode of ginsenoside Rb, by mass spectrometry
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Fig.3 Fragmentation mode of schisandrin B by mass spectrometry
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m/z 292.097 7 Kb K1 F o /N BERE AR W] 45 08 A R
P H B3t CH, 7 4 m/z 306.076 6 [FHE 81, B 4%
R CO A miz 278.810 6 I TE B 1o /NBE
el P o il 2 A 7 L 40 B TN U E
FR, YA /INBEG IS8 7] & A= RDA 24, BIM C
WRAHM, "R E AB DR — X B AN
T AME ] DUIE S AR VDB R 2, 38 AT DL AH R
R W m/z A 4FE W A R0 D 3R B BURIE R AL
$H , LAYE /N BEBCA BB, 24 C 38k £ RDA 4
fE IS, 77 A a WE F m/z 149.060 6.b 1 F m/z 192.887
1, 4 B3R A RDA 2R, 7224 ¢ i m/z 176.074

JE R 5, st o 7 EHELE D A1 C, 8% C, L B I 2 5 d o miz 165, VUA /D BE B 27 R
B om/z 320.105 1 IR B 1, BHE R X CO =4 LK 5.
. O ™S
ST w O
] L\\\\ /ﬂ\ __.O—CHj; T /’
L‘\*v/‘ ~O—Cll, m/z 321.0995 V/ "O-Cli3

SO+ A
b
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ST
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O 1
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Fig.4 Fragmentation mode of berberine by mass spectrometry
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Fig.5 Fragmentation mode of canadine by mass spectrometry
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324 EERMEY R EE R A DB
T B T2 A FE R X A WL E [M-H] L [M-
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O B IS 18] 79 10.28 min A ), % 5€ 4 3-methyl
betuletol, 7F 6 BY, 8 {37 ¥ A H 4 2 1 15 i 2%, 76 R
thAf gk 2 L m/z 332.089 0 2k 2 6 fir 3L 75 5,
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m/z347.1122

m/z 317.0737 "] GE A K 25 6 10 FH 3L RN 3 A2 (1 47 fi7)
FJE5 3], 77 A g [ M+H-C,H, I i, 5 7] ok &
CO, 7 #E[M+H-CHO T % , Bl m/z 289.0706 , F- %4
fig 77 I E 6.

325 Hfh EHHETFRET,REBNEN
6.98 min [ {4 &4, S 5 SCEk™ 2 b 2R G
o fE B X6F LG S R BN, FLAT I 3 SERE TR A 1) 2
FE AL, T 2 LE AL A ) NI SRR TR A B 5 T
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K m/z 281.070 1C = B R AL AN AR 19 5 R0
m/z 239.0604 ( = F 4 L AR JL AR I 1) 25 2% )5 el % 708
5 Mm/z 137.028 3R FR R . B 7 AHAL
e

m/z317.0737 m/z 289.0706

6 3-methyl betuletol {2 fiZ &
Fig. 6 Fragmentation mode of 3-methyl betuletol by mass spectrometry
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Fig. 7 Chemical structure of tenuifoliside A
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