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Abstract: Objective To qualitatively analyze the main chemical constituents of traditional Chinese medicine compound Jiawei
Zuojin Pill (JI#k A4 #L) by using UPLC-Q-TOF/MS technology. Methods The separation was performed on ACQUITY Premier
BEH Cis column (100 mm X 2.1 mm, 1.8 pm), and the gradient elution of acetonitrile-methanol-0.1% formic acid was used as mobile
phase at a flow rate of 0.3 mL/min. The data was collected by the positive and negative ion modes using Q-TOF/MS and ESI source.
The main chemical constituents of Jiawei Zuojin Pill were identified according to the exact molecular mass, the cleavage fragments
of MS/MS, the literature data, and the reference control. And chromatographic fingerprints of different batches of Jiawei Zuojin Pill
were established. Results A total of 92 chemical components were identified in Jiawei Zuojin Pill, including 16 organic acids, 34
flavonoids, 17 alkaloids, 21 terpenoid and four other components. The HPLC fingerprint of Jiawei Zuojin Pill was established with

13 common peaks, which were baicalin, astragalin, quercetin, wogonin, liquiritigenin, oroxylin A, paeoniflorin, rutecarpine,
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berberine, palmatine, poncirin, hesperidin, saikosaponin d. And the precision, stability and reproducibility of the HPLC fingerprint

were acceptable. The components in different batches of Jiawei Zuojin Pill were basically similar. Conclusion This study showed

that UPLC-Q-TOF/MS technology provided a rapid and accurate method for the identification of chemical constituents in Jiawei

Zuojin Pill. The HPLC fingerprint could provide an important basis for the quality control and pharmacodynamic material basis

study of Jiawei Zuojin Pill.
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Fig. 1 Total ion chromatograms of Jiawei Zuojin Pill extracting solution by UPLC-Q-TOF/MS
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F1 MREENREHLEYE UPLC-Q-TOF/MS EMES 4R
Table 1 Qualitative analysis results of chemical constituents in Jiawei Zuojin Pill extracting solution by UPLC-Q-TOF/MS

B85  wmin ESTETE  ATA SNE mn)  BRE (mp) RE(X109) WhET HEmaR SRR
1 065  [M—HI CrHin06 191.053 8 191.054 5 -366 127103 4, 109.044 1, ETR Brl, HE. M
93.160 4 !l
2 126 [M+H CyH3015  595.1652 595.165 9 -L18 577.1653,433.1173  MEEALHAE L HE0
3 143 [M+H[ CyHOn  579.1841 579.184 7 -1.04 1360651 gty W, Hi R
J,ﬂ%[ﬂ]
4 178 [M—HJ C7HeOs 169.013 3 169.013 5 -L18 1250232 WRTH A1
5 268 [M—HI CeHs07 191.019 6 191.019 3 157 173.0083,129.0213  FPlERR AAj)
6 372 [M—HJ CoHx01S  559.1128 559.1123 089  530.1061,397.0745  EHATLFUHERE A4
7 431 [M—HI CHio0s  165.0563 165.055 5 485 121066 4, 119.050 1, MEEEFER THEER
93.0345
8 511 [M+HT CuHaOn  497.1665 497.1657 161 467.153 3, 359.127 4, RMATHTF HAj)
3351127
9 523 [M+HT CuHasOn 4811706 481.1703 062 319117 1, 301.107 5, AjZHNEEE FAj)
197.080 4
10 551 [M—HI CioHi0s ~ 209.0462 20.045 6 287 165.0566,121.0653  REEFEF R HE
11 592 [M+H] CisHsNO 2341786 2341774 085 1461732 rotundine B el
12 643  [M—HI CisHuOs  289.0701 289.0713 -0.69  271.0606,181.0702  JLEE HAj)
13 691  [M—HJ CieHisOy  353.0872 353.086 5 198 191064 2, 179.043 1, SRR B
161.021 6
14 788 [M+H] CisHOs  257.080 6 257.0809 SLIT 0 147.0441,137.0233, 244 RABEE HER)
[M—H] 255.080 4 255.0809 -196 1350092
15 893 [M+HJ CisHisNO 2881141 288.1147 208 273.0898,244.0875  REEURH’ FAR BB
2170769, 190.066 2
16 1014  [M—HI CoHx0uS 5431169 5431173 -074  513.1065,381.0753  AAHUREE A0
17 1105  [M—HT CaHisOn  445.0852 4450849 0.67  269.0463 HEH FER
[M+H]* 447.0857 4470849 179
18 1163  [M+HT CigHuOs  345.0513 344.047 1 198 181.0527,161.0658  HJIEFFF HAj)
19 1202 [M+H] CisHsNO 2341782 234.1773 384 216173 5, 188.172 8, (+)p-rotunol F e
160.162 6, 146.175 2
20 1264 [MHHT CxHiNOs 3521165 3521174 256 337.001 4, 302399 8, M/NEER FED)
308.0889,294.072 9
21 1342 [MHHT CoHsOn  565.1547 565.1553 -106  433.1142,4151052  HMHCA THE
2 1362 [MAH CiHis0s  319.1168 319.1178 =303 301,106 5, 197.080 6, AjZEEC FIAj0
105.033 2, 77.039 3
23 1378 [MAH CaHasNOs  356.1778 356.178 5 -197 340154 1, 308.128 4, FEEIRE JEH R
192.101 6, 177.078 1,
148.075 8
24 1422 MtH] CxHNOs ~ 354.1253 354.126 1 =026 336123 2, 188.070 3, JRKSiH JEHIZ0)
149.059 4, 135.044 3
25 1422 [MHHT CaiHsNOs  356.178 8 356.178 2 168 178.086 5, 163.062 4, EHMIEZE' R
1510576
26 1451 [MAH! CuHuNOs — 370.156 9 370.1574 -135 342169 4, 295.069 1, B A JEHAELS
206.081 5
27 1473 MAHP CuHasNOs  356.1777 356.178 2 -140 340154 1, 310.119 5, HEEH JEHAELS

292.096 2
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5 wmin  #EATETE TR SIE (m) BRI ) BEXI0Y BRET HENAT EHEY
2 1533 M-HI CoHaO13  547.1545 547.153 1 256 487114 5, 457.107 2, EHHE-6-C-PifrRE- 50
367.0761,337.0604  $-C-E%ETF
29 1556 [M+H]' CsHsOn 4811721 481.1712 187 451160 1, 359.135 9, AjZH" HAj)
329.1222
30 1576 M CxoHuNOs  342.169 1 342.169 6 -146  297.1152,265.0913 KB I
31 1584 [M—HJ CuHigOn 445,086 1 445.084 4 382 269.0605,225.0403  EHWELRK.7-0- FHM
[M+H] 447.083 9 447.084 4 -L12 1970402 B-D- A B R
32 1717 [M—HJ CieHssOn0  649.2372 649.236 2 154 487.0815 KRAHH Brl, HE. M
%[17]
33 1841 [M—HJ CyHanOis  595.1769 5951776 -L18  287.0841,1510395  EEHIRLE PRk, . #
%[17]
34 1872 [MAHT CiHiNOs  208.0963 208.096 8 240 165.0946,150.0732  PBEATERE DS
35 1891  [M+H] CaHiNOs  350.1321 350.131 1 286 334107 2, 320091 4, “HAEFLW  EHER
304.096 2, 290.081 7
36 1913 [M—HJ CoHnOis 5951769 595.1778 -151 287089 4, 151160 1, HikEHikH i B R
135.096 7 5l
37 1965 [MAH[ CisHuO7 — 303.0492 303.049 5 099 257.0431,229.0513  HWEE HEDS
38 2021 [MAH CuHuOn  465.103 8 465.103 4 129 303.051 5, 285.039 5, &#Mh¥F HAj)
257.0443
39 2066  [MAH CuHuOn  449.1073 449.108 3 -223  287.0554,153.0816,  WEM-3-0-FEHEE A0
135.0243
40 2113 [MHHT CisHi0s  257.0805 257.080 8 -L17 0 2390731,137.0272  HEE s
4 2124 M-HI CoHnOu  579.1676 579.168 7 -190 433167 2, 271.090 6, M HE, 50,
153.001 4 W e 21
4 2038 [M+H CisHpo0  233.1531 233.153 6 -0.14 215143 2, 187.147 1, ABBEAE AFFEH
159.116 5, 145.100 4,
131.084 1, 119.084 2,
105.069 5, 91.053 4,
81.069 6
43 2186  [M—H CieHiOs  299.063 8 299.063 3 167 286.0381 STA-ZFR 8- FE FA
M+H]* 301.064 1 301.063 3 2.66 HHEW
4 241 MHHS CisHuOs  249.1486 249.1482 161 231138 3, 203.143 1, HHEH AR RELY
213.125 1, 185.131 6,
157.099 4, 143.084 4
45 2048 MAH) CiHuOs  207.1017 207.101 4 145 137.0592,165.0004  ZE T HEE AFL
46 2056  [M—H CyHnOus  579.169 8 579.168 7 190 271.0901,151.0017  ZEFMEH HHE L I,
PRz 21
47 2287 [MHHT CisHnOy 2351695 235.1692 128 1611335 N RE
4 2315 [MAH) CisHis02 2311388 231.1382 260 213127 4, 195116 2, KAAFENE p N
185.132 1, 180.093 2,
175.076 3, 165.069 3,
157.101 4, 143.085 2,
128.062 5
49 2354  [M+H) CxHuO1s 6111739 611.1746 -0.82  449.119 2, 303.099 3, HEH' HH R,
195.096 1 W gz 21
50 2363  [M—HI CisHioOs  285.0409 285.040 4 175 199.040 5, 175.042 1, KREZ HED

151.005 3, 133.031 4
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#E1
5 wmin EATFETE AT FWE ) BERE (m) RECXI0Y WHRET HEMAT P
51 2381 [MI CxHxNOs  338.1386 338.138 8 -0.59  323.1234,204.1152  AEMBICH HIE
52 2403 [MJ CyHigNOs 336,221 336.123 3 -357  320.0932,308.1382  F/NEE HiEDs
53 2433 M-HI CoHeO13  779.459 4 779.459 0 051 6174073 SR o SEH)
54 2478  [M—HJ] CisHioOs ~ 269.045 8 269.045 5 112 251033 4, 241.053 1, H¥&E HEW)
223.038 4, 195.044 1,
169.067 1
55 2637  [M—HI CiHiOs  283.069 8 283.068 1 530 268.0362,240.0372  NEEE HHR
[M+H] 285.067 5 285.068 1 =210 239.0343,224.046 9
56 2707 [M—HI CoHeO13 7794593 779.459 2 013 6174043 SRR SEH)
57 2116 [MHH] CsHnOis  609.173 5 609.174 3 -131 463.1739,30L176 1 FHAT A, HH. B
&[Zl]
58 2744 MT CxHisNOs  336.1212 336.1233 -6.25 321105 2, 320.092 7, /DEERE HEDs
292.1042
59 2176 [M] CoHxNOs  352.154 1 352.1542 -028  337.132 9, 336.126 3, ELT NS
308.136 9
60 2785  [M+H] CisHOs  285.0678 285.068 4 =210 269.080 4, 267.065 4, KIFEZE TR JEHFES)
137.0592
61 2856  [M—HI CsHriO 9255161 9255151 108 8574814 SR C SE )
62 2863 [MHH] CisHpOs — 273.0742 273.0754 -439  131.0541 W % HED
EI%[ZO]
63 2878 [M—HJ CuHpOs  207.0655 207.0653 097 192.0431,1480547  RA3A4ZHEER EHEN
R
64 2884  [MHH] CioHN;0 3041457 304.145 1 197 286097 1, 171001 1, RZEm FRHD)
161.070 8, 144.080 7,
134.059 4
65 2921 [MHH[ CxHiNOs 3521179 3521175 113 337.0935,308.0934  8-0-/NEERS HIE
66 2921  [M+NaJf CauHnOo  441.1146 4411152 -136  321.0425 s HED
67 3013 [M—H] CisHioOs  269.0533 269.0523 372 251040 3, 241.022 6, EFNELE HELY
225.0312
68 3031  [M—H] CioHio0s  193.049 1 193.050 3 -622  149.0421 [Ty E1ERY
69 3062 [MHH] CuHnsOs 3812066 381.206 4 052 335204 1, 307.204 8, Hr4HMmE ETEY
2832053
70 3103 [M—HI CoHgO13 7794553 779.455 1 026  6174527,4714518  EHIREG SE N
71 3176 [M—H[ CisHuO 2193111 2193121 -456 201313 2, 193316 2, AMEELD el
175.312 5, 133.325 1,
109.321 1
72 3181 [M—HI CisHuOs  251.3918 251.3912 239 233391 5, 219394 1, HEHEEE iR
207392 1, 201392 8,
189.393 5, 173.392 6
73 3187 [MAH] CiHnO:  257.2487 2572483 155 239247 2, 184.247 6, HiAi EJERY
161.2483,109.248 5
74 3241 [M—H CisHuOs  419.1495 419.148 5 239 3911611 HETH HELS
75 3262 [M—H] CaHnoOn 8214703 8214767 =779 779448 3, 761463 1, 4"-0- LRI LEH R SEAH)
617.4027 #D
76 3275 [MHH CaHisOs  367.1162 367.117 5 -3.54 339127 3, 311052 7, HERE 0
283.063 4
77 3314 [M-H CisHnOy 2792337 279.234 1 -143  2552348,2412344 Tk ETE LY
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#E1

5 wmin ERFETE AP STNE (m) B (mk) REXI0Y WHRET HEMAT P

78 3322 [M-HI CisHn02 2772164 2772172 -89 255216 6, 248217 3, MRk ETE R
219.216 3,206.216 2

79 3338 [MHH] CigHiOs — 285.075 1 285.0759 -281 2700528 TERZ A el

80 3431 [M—HI CrHuOs  313.0726 313.071 1 479 298.049 6, 295.228 2, R CHEHEHE HED)
283.024 6, 255.024 7,
164.982 5

81 3445  [M+H] CisHu0:  237.1771 2371773 -0.84  219.1727,201.1751 isocorymbolone Jfen

8 3506  [M—H] CisHu02  281.2486 281.2502 -5.60 255252 2, 164253 1, +)\Jilg 20
130.241 1

8 3522 [MAH[ CaHx07 3731215 373.12011 375 357.28 3, 343.125 2, WHHEHEAA HE R B
329.1238,312.115 3 il

84 3543 [MHHJ CaHnOs  403.1199 403.119 4 124 388105 4, 373.108 3, Ik % HE M5,
355.089 0, 358.098 1, Br 21
330.006 7, 327.065 3

85 3558  [M—HI CisHioOs  253.0508 253.050 6 079 209.063 3, 143.054 3, AWE HE
63.0391

8 3614  [M—HI CosHzO1s  593.1242 593.124 1 017 447.289 8, 285.082 6, FHiIfFH" Wik, HE. R
270.0792 5l

87 3677 [M+H] CisHu02  237.1763 237.176 4 -042 219173 9, 201.174 6, cypersol B Z ffen
179.172 4

8 3698  [M+H] CioHnOs  343.1097 343.109 5 0.58 327103 3, 313.103 8, FEEHEFH HE R B
299.105 1,282.103 5 il

89 3735 [M+H] CoHu0y  433.1414 433.140'5 208 418.142 9, 403.148 2, 356783 4-LH A F. 5. B
385.143 6 Y 2

90 3735 [MHH] CisHpO  219.1672 219.1674 -091 201163 3, 163.167 3, FH M 7 Jfen
145.165 1,135.163 4

91 3776 [M+H] CieHn0s  279.1598 279.159 2 215 205085 6, 149.023 8, WAZHBM=TR AA
57.0693

92 3176 [MFH[ CisH»0 219.168 9 219.168 4 228 201165 5, 163.168 1, o-&MHH 7 ffen

145.166 3,135.167 2

* AL D HM TR AT S A
*This compound was identified using reference standards
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WA 2 BRAFER BB A, miz 271 AR m/z
433 B 1 o PRI AR, miz 153 S2 I m/z
271 KA HORE-BREER N (RDA) 2iE, FkR
miz 120 FHEREA RN, S5 CERIEPIT T,
SELMEI I o USRS DU 2 2
IEB PR W7 B 7% miz 285 [M+H]", 7
BT LA B g m/z 283 [IM—H], Hikr
HERE T BTN miz 268 m/z 240 m/z 239+ m/z 224,
Horb miz 268 RS T B T UM 2 I EAS B R0
W, miz 240 NTEFTIE m/iz 268 i 23-CO 153 HITE I,
miz 240 NREFIE m/z 268 it 2:-COH 15 2 (IR Fr i,
miz 224 NREFIE miz 268 it 2:-COH 15 21 Fr g,
S5 CHRARTERPINT L, B b EYINDE R R, H
TSR LR 2, ATRERARRE A 3.
34 HEYIEELED

VA AEAE T BRI — RS BB EA
WAL G, A RENAEYEE, RhRdhEE
AT 2 — MR 72 S AL S B AR 3 17 AN AP
FKESy, FERETIEE, REFMEHR. £V
TRl 1 A 284 = T Ay S W AR SIS A Py B R g | R 21 2 Ak

268.063 2

240.037 2 283.069 8
239.034 2
224.046 9

SRS AR MR R B TR OE MR, R
BEDR. /NBEBR. S AL/NBERR. ELEyTEE; MRk
eSS JE Ry S I P N Py L
D S W BR 1S A DAk 5 /N BE B Y ) /N BE R 4 451, E
TR T F 5 TN m/iz 336 M), FLERIERE
F BT miz 321, m/z 320 mlz292, ot m/z 320
NESY T B TR Foui i BB R A A
BT, miz 292 R U m/z 320 i 2:-CO 7
A, G5 SCERIRIERSINT L, 3E 50 L IR
EZAE YN NEE R DL IR A Wi A A /N BE
TR R S A /N BER S, IE S AR A P T
WA miz 352 [M+H]", HAHERF B8 m/z 337,
mlz 322, m/z 308+ m/z294, Hrh m/z 337 JHES T
BT 2 RS B R e, v miz 322 2 miz
337 WEFUER At B IR R AR R A
WEF I, miz 308 9 m/z 337 W Fyld sk 2:-CHO 135
(FIRE UG, miz 294 SN miz 308 T F W ok 25 F 315 3
FIRE UG, 2 5 SCRRIRIERIN L, 1 124k S9N
AL /NEERR, g LE 4, FTREZLAR &
B 5. DANSIESRA: MR i) S 28 9 B4 1), IF
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HERE T BTN miz 273244217, 190, Hert m/z 273
NE ST T B U8R 25-CH 13 B IR v, o miz
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Fig.2 Secondary mass spectrum of wogonin
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Fig. 3 Proposed fragmentation pathway of wogonin

&3

OH O




. 4450 -

* * ﬁ 20234E7H $54% $ 143  Chinese Traditional and Herbal Drugs 2023 July Vol. 54 No. 14

352.1152

337.091 4

322.399 8

308.088 9
294.072 9

100

200 300

400 500 600

m/z

4 S/EERER MS/MS E

Fig. 4 Secondary mass spectrum of isoquinoline oxide alkaloids
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Fig. 5 Proposed fragmentation pathway of isoquinoline oxide alkaloids
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BRIRIEINT b, 33— 200 E s FR h e i Ae SoN
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I 7.
35 EENEY

TR AR R R ATA . B TiE e
PLSE IR W B0 (Cs BAI0) NIRRT S
W R ILATEER), TEERAH, WA,

288.113 7

273.089 8
244.087 5

217.076 9
19040i6 2 ‘

AL FAA ARG M7 7 B R s A )
EAER ST BN AT ST A 1N S SN
=, PUmE. 2. MRS S EETSE] 21 A
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Fig. 6 Secondary mass spectrum of rutaecarpine
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Fig.7 Proposed fragmentation pathway of rutaecarpine

WEMFERE T, ALHEYE D, SEiH2H
A, SEEHRT C. 47-0-L3E SR D, SEH R
H G, KEAFH. UGN EEREYEER
Al WBRZS, SN ST miz 231
[M+H]", HAFER BTN m/z 213, 195, 185, 180+
175, 165, 157, 143, 128, A m/z 213 A#ES T
B TUERZE 1 0 HaoO 153 B8 U, Horb m/z 195
RHES T IR Z: 2 791 HoO 153 i, Horp
miz 185 9 m/z 213 W IR 25 CO BRI ik, 4
5 CERIERSINT L, M S AN REREF RN
Fis. DA=1hi BH I AWLEHHRT G 2801, 75T
KT TN miz 779 IM—H], IRAEFSHA R
TR AR E FL 20N CaaHesO1s, FLAFNERE B
FN mlz 617, 471, i m/z 617 NEFE-FIERD: 1
TERANES R i, o miz 471 8 miz 617
TSR ZE 1 7 F IR ETRES R i, 22530k
FRIEPN L, #EZE YRS T G,

3.6 IEWEEREIL

3.6.1 Bl ARG IS AN Bk
A Atlantis T3 Cis (250 mmX4.6 mm, 5 um); izl
AN, FEHE B N 0.05%WE B /KA, BhE
Yeli: 0~5min, 5%A; 5~40 min, 5%~40%A;
40~60 min, 40%~60% A; 60~90 min, 60%~80%
A; 90~94 min, 80%~5% A; 94~104 min, 5% A;
AR 1.0 mL/min; AWK 220 nm; iR
40 °C; BEFEE 10 pL. OISR LK 8.

3.6.2 FEHARES  HUA—HEX (1903226 (R
i, % 92317 BT IER A R RV, (EORE
BRI, % “3.6.17 T FHIEIGRALE, ik
VAT SRIERE 6 IRIE . BT 12 S R

TSR, [FI 7 B R EER, ik itig sy
ZIRIE, P12 S0 RNSIRE, 5 13 AN EEIER
FEGEOR B3 I 1A] S5 AR AR . S5 R IR, 3 iE
FEXTHR B B[] Y) RSD 3/ T 1.0%,  FHXT U AR 11
RSD ¥/ T 4.0%, FRIATIENIGEE RIT.

3.63 EEMWRKE HR—HLIK(1903226)FIFE i,
FE PRI 6 103, $5 “2.3.17 BT b4 i st i VAT,
YENEZMRIGER, % “3.6.17 T RHIERELE,

HEEENE . DL 12 S S IE, 115 13 MEHIER
FEXHR B B SARRTUETIAR . S5 5REIR, SILA I
SRR TE] A RSD $4/NF 1.0%, AHXHIETHEFLR RSD
BIINT 4.0%, RKEZAN L E SR

3.6.4 FaEtEREe 1% “2.3.17 WkHE AR
WA, VENRREMERIGIET, 1% “3.6.17 TUTH
R, 3HITE 0. 2. 4. 6. 8. 12, 16+ 18

24, 36+ 48 h AT IE . BL 12 SIS IE, 115
13 AN VPR AR X LR B B () S5 AR e T AR o 25 5
TN, S WA PR A ) RSD 9/ 2.0%,

FHXFUETRI AR ) RSD 33/ TF 4.0%, KW 48 h PR
AR AR E P R UF

3.6.5 fRoUEE ST AR VY K 15 #thn
MR A G A% “2.3.17 WU i RO R AR, %
“3.6.17 Tilfi S BV 1 B S A AT A, 10 %
OREE, BTN« ail e ORI AU A
R4 (2012 D7, LA ST SR EIEE NS E
T AR IR, Sl SRS e, F/INT 13
AN, 1 FEONEEE. 2 SN -3-0-
HIERETT . 3 SRR R 4 SIEERDOES . 5
SWEAHEER., 6 SUEATELAGE AL 7 5 RATY
. 8 SIENRAB K. 9 T A/NEER. 10 5
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V-ffd s 12 R 13-2EH1EH d
I-baicalin  2-astragalin ~ 3-quercetin ~ 4-wogonin  5-liquiritigenin

11-poncirin  12-hesperidin  13-saikosaponin d

6-oroxylin A 7-paeoniflorin  8-rutecarpine  9-berberine

10-palmatine

B8 MRAEAMILRER (A) SRAEXMBMAAR (B) B HPLC &
Fig. 8 HPLC of Jiawei Zuojin Pill (A) and mixed reference substances solution (B)

W LYT 11 SUONMIEE . 12 SRR
13 S LEHA BT do 15 #HENBRA & ALFE i IR L
S, WK 9, BHUEE S X RS AR L
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Fig. 9 Fingerprints of 15 batches of Jiawei Zuojin Pill
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