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Abstract: Objective To study the differences in the overall chemical composition of different species of Berberidis Cortex
(Berberidis kansuensis, B. diaphana, B. vernae, and B. dictyophylla), and to select the chemical markers for species identification.
Methods Ultra high performance liquid chromatography-Q-exactive orbitrap-mass spectrometry (UPLC-Q-Exactive Orbitrap MS)
metabolomics was used to analyze the overall chemical composition of different species of Berberidis Cortex, combined with
principal component analysis (PCA), partial least square discriminant analysis (PLS-DA) and variance analysis to select chemical
markers for identification. Results A total of 47 chemical components were identified, including 24 alkaloids, 12 organic acids and
their derivatives, 5 sugars and their derivatives, and 6 other components. Twelve chemical markers, such as jatrorrhizine,
tetrahydropalmatine and bufotenidine, were screened out. Conclusion UPLC-Q-Exactive Orbitrap MS metabonomics combined
with chemometric methods can effectively clarify the chemical composition differences of different species of Berberidis Cortex, and
provide a reference for the identification and the quality control of Berberidis Cortex.
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Table 1 Source information of Berberidis Cortex
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Table 2 MS identification results of chemical constituents of Berberidis Cortex

. " Hig bl 77 N o
B wmin TR g ok WERS RE MSIVIS F (HERIE) (i) B
(m/z) (miz)  (X107)
1 3181 CsHiNOs [M+H] 1800866 180.0864  -1.11 180.086 4 (8), 162.075 9 (100), 144.065 3 (33), 84.044 8 (80), D- il & FERE
72.044.9 (73), 60.045 0 (50)
2 3394 CsHNOs [M+H]® 1300499 130.0497  -1.54 130.049 7 (24), 85.028 8 (4), 84.044 8 (100) LEAER
3 3475 CeHiO7 [M—H]™ 1950499 1950504  -3.08 195.050 4 (70), 129.018 3 (40), 99.007 9 (10), 96.959 1 (40), HERR
87.007 7 (12), 75.007 7 (100), 71.012 8 (10), 59.012 8 (18)
4 3481 CeHOs [M—H]™ 179.0550 179.0555  2.79179.0555 (82), 161.044 8 (59), 134.987 0 (5), 131.033 7 (5), i
89.023 4 (8), 85.028 5 (25), 71.012 8 (81), 59.012 8 (100)
5 3518 CsHuNO, [M+H]" 1180863 118.0862  -0.85 118.086 2 (100), 59.073 5 (12), 58.065 7 (9) D
6 3609 CuHxOu [M—H]™ 3411078 3411087  -0.59 341.1087(33), 179.055 6 (27), 119.034 0 (26), 1130235 (19), 101.0235  jiei
(27),89.023 4 (93), 71.012 8 (58), 59.012 8 (100)
7 3668 CiHNO; [M+H]" 1380550 138.0547  -2.17 138.054 7 (100), 110.060 2 (6), 96.044 7 (1), 94.065 4 (7) s
8 3682 CsHNO; [M+H]" 1160706 1160706  0.00 116.070 6 (27), 70.065 6 (100) i
9 3744 CiHpOs [M—H]™ 1910550 191.0553  1.57 191.0555 (100), 173.044 9(2), 127.039 2 (4), 102.947 9 (1), 93.0335 ~ ZETF
(7), 87.007 8 (4), 85.028 5 (21), 59.012 8 (3)
10 3750 CpH20u [M—H]™ 3411089 3411087  -0.59 341.108 7 (44), 179.055 3 (30), 161.044 8 (7), 119.034 0 (35), 113.0235 i ki
(24), 101.023 6 (29), 89.023 4 (95), 85.028 3 (10), 71.012 8 (57),
59,004 9 (100)
11 3754 CeHuNO, [M+H]™ 1300862 1300862 0  130.086 2 (46), 84.081 2 (100), 82.065 6 (1), 67.667 5 (1) IRIERR
12 4397 CiHOs [M—H]” 1330131 133.0134  2.26 133.0134 (31), 132.866 9 (20), 115.002 7 (100), 89.023 3 (9), 72.9920 3 &
(15), 71.012 8 (68), 59.012 8 (2)
13 4768 CsHsNs [M-+H]" 136.0618 136.0616 -1.47 136.061 6 (100), 119.035 3 (3), 94.040 4 (1), 91.054 6 (1) IR 1Ay
14 5917 CeHsOr [M—H]™ 191.0186 191.0193  -2.09 191.019 3 (13), 146.937 8 (22), 111.007 8 (100), 102.947 8 (89),87.007 7  FriE’:
(55), 85.028 5 (35), 57.033 5 (7)
15 7351 CiHiNsOs[M+H]" 284.0989 284.0982  -2.46 284.098 2 (1), 152.056 5 (100), 135.029 7 (2), 110.034 8 (1) 5
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B9 W ATA WL pdl el T MSIVS i (i) (1) 4%

16 7.379 CuHwN:0 [MF+H]” 219.1492 2191488  -1.83 219.148 8 (11), 160.075 4 (100), 132.080 6 (5), 117.057 3 (1), 115.054 2 W & (o e A 2
(2),60.081 4 (7)

17 7660 CiHiN:0 [M+H]" 2051335 2051333  -0.97 205.133 3 (10), 160.075 4 (66), 132.080 6 (4), 58.065 7 (100) bt

18 10175 CiHpNOs [M+H]" 2721281 2721276  -1.84 272.127 6 (65), 255.101 0 (31), 164.070 6 (2), 161.059 4 (19), 143.048 9 1 13 24 i)
(9), 107.049 3 (100)

19 10.355 CiHiN:O [M+H]" 2011022 2011019  -1.49 201.101 9 (100), 186.078 3 (3), 170.059 7 (5), 160.075 6 (1) & IR I R
20 10671 C/HsOs [M—H]" 1530182 153.0185  1.96153.0185(17), 152.894 2 (1), 109.028 5 (100), 108.987 7 (2), 108.020 2,3- “HHHK T
(7),81.0336 (2)

21 11213 CaoHaoNOs [M] 3541336 354.1329  -1.98 354.132 9 (100), 339.109 5 (51), 324.085 4 (6), 321.098 7 (16), 320.090 413-FAH:2 KAL)

(2),310.106 6 (3), 306.075 6 (9), 296.091 3 (16), 268.096 5 (8)
22 11635 CigHzNOs [M+H]" 3281538 3281536  -0.61 328.1536(100),313.130 1 (32), 312.122 3 (42), 298.106 7 (5), 297.099 8 (4), = Ff St 4 #: sz (1]

1510752 (6)

23 11865 CioHwOs [M+H]" 1950652 1950651  -0.51 1950651 (2),177.0543(100), 149.059 5 (17), 1450282 (69), 117.0335(32), WM
89.038 9 (14)

24 11868 CiHxOs [M—H]" 3551024 3551024 0 355102 4 (3), 193.050 0 (100), 178.026 4 (20), 149.060 0 (31), 137.023 3FT%{f% 4-0-p-D
(3), 134.036 4 (83) MO 2 M

25 11.868 CuH10s [M+H]" 209.0808 209.0799  -4.30209.079 9 (1), 177.054 3 (100), 149.059 5 (13), 145.028 2 (63), 117.03 35K % & FH I
(30), 89.038 9 (11)

26 11.937  CaoHaNOs [M]* 3421700 3421692  -2.34 342169 2 (100), 297.111 5 (36), 282.088 0 (12), 265.085 4 (29), K=7EH"
237.090 5 (9), 58.065 7 (75)

27 12586 CiHzNOs [M+H]" 3301700 3301701  0.30330.170 1 (70), 299.127 1 (5), 284.128 0 (10), 192.101 5 (100), 177.078 240 Lp[10)
(13), 175.075 1 (17), 143.048 9 (21), 137.059 5 (42)

28 12694 CuH1Os [M—H]" 2230601 2230607  2.69223.060 7 (60), 208.037 2 (100), 193.013 6 (96), 164.047 1 (37)JF ¥
163.039 5 (19), 152.010 7 (21), 149.023 6 (75), 121.028 4 (36)

29 12.980 CigH2sNOs [M]" 3141751 3141743  -2.55314.174 3 (100), 269.116 6 (10), 237.090 5 (4), 209.095 5 (4), 192.102 Loblongine!2
(3),175.075 1 (4), 145.064 4 (4), 143.049 0 (6), 137.059 3 (4), 121.065 0
(4),107.049 3 (42), 58.065 7 (27)

30 13.091 CigHaNOs [M+H]™ 3281543 328.1534  -2.74328.153 4 (47), 297.111 5 (75), 265.085 3 (100), 237.090 4 (23), /K EHL!
233,059 2 (20), 205.064 4 (20), 58.065 7 (10)

31 13170 CaH2sNOs [M]' 356.1856 356.1849  —1.97 356.1849(100), 311.126 9 (20), 296.104 0 (9), 279.101 1 (33), 2640755 ShiliE & 4F B!
(16), 251.106 5 (8), 248.082 7 (12), 236.082 8 (11), 58.065 7 (75)

32 13356 CopHxuOu [M—H]” 5212017 5212028  2.11521.202 8 (3), 359.149 7 (100), 344.126 3 (39), 313.107 3 (15), 299.092 Llariciresinol
(10), 255.066 0 (11), 241.050 1 (14), 109.028 5 (16) 4-0-glucoside

33 13828 CoHgOs [M—H]” 179.0350 179.0343  -3.91179.034 3 (19), 135.044 2 (100) IR

34 14008 CaHsNOs [M+H]" 3561856 3561849  -1.97 356.184 9 (58), 341.164 0 (1), 192.101 6 (100), 190.086 1 (2), 177.078 2/ %, [ 5yT14

) (20), 165.091 0 (1), 148.0755 (1)

35 14382 CaHsOs [M—H]” 7412611 7412617  0.81417.1553(100), 387.108 9 (16), 181.049 9 (85), 166.026 3 (53) T e

36 14.413 CaoHiNOs [M]’ 3521185 352.1171  -3.98 352.117 1 (100), 337.093 8 (22), 336.085 8 (37), 334.070 8 (2), 322,070 1133/ NEET L
(11), 320.090 7 (8), 308.091 0 (28), 294.075 4 (10)

37 14954 CigHigNOs [M]" 3241230 3241222  -2.47324.122 2 (100), 309.098 8 (44), 308.091 0 (36), 294.075 3 (20), 2 FFHE/NEERL
280.096 2 (28), 266.080 8 (12)

38 15075 CaoHasNOs [M]" 3702012 3702004  -2.16 370.200 4 (60), 206.117 1 (100), 191.0935 (9), 190.085 9 (10), 1760754  N-FALIUHEL
(1), 165.090 7 (1), 150.067 2 (1) T84

39 15839 CigHiNOs [M]' 3221074 3221064  -3.10 322.106 4 (100), 320.091 5 (3), 307.083 1 (91), 306.075 4 (2), 305.067 1453 fAkLERIA
(3),279.088 2 (14), 278.079 8 (5)

40 15857 CaHaNOs [M]' 3381392 3381378  -4.14338.137 8 (100), 323.114 6 (32), 322.106 7 (42), 308.090 9 (17),Z5#Hi"
294.111 8 (28), 280.096 2 (15), 279.088 5 (13)

41 15872 CoHsOs [M—H]” 1630390 163.0393  1.84163.0393(7), 163.000 6 (1), 162.838 1 (1), 142.991 3 (1), 119.0493  3-FE&
(100), 92.994 7 (2), 61.987 2 (1)

42 16483 CigHiNOs [M]" 3221074 3221066 -2.48322.106 6 (100), 307.083 3 (43), 306.075 3 (37), 292.059 8 (21) /NEELLHE"

279.088 9 (2), 278.080 6 (24), 264.065 2 (15)

43 16513 CuHuNOs [M]© 3361230 3361223  -2.08336.122 3 (100), 321.098 9 (27), 320.091 0 (52), 306.075 3 (15),/NEER"
304.096 3 (11), 292.096 2 (42), 278.080 7 (16)

44 16568 CouHzNOs [M]© 3521543 3521537  -1.70352.153 7 (100), 337.130 4 (24), 336.122 4 (42), 322.106 7 (14), BT

308.127 9 (24), 294.112 0 (13), 292.096 2 (7)

45 17257 CouHxNOs [M]© 3501387 3501380  -2.00 350.1380 (100), 335.114 4 (13), 334.106 6 (7), 320.001 2 (38), 3181121 13-FEL/]gEggd
(5), 306.112 1 (11), 202.096 1 (20)

46 22714 CiHzOs [M—H]” 3272166 3272176  3.06 327.217 6 (100), 291.195 7 (4), 242.986 9 (3), 229.144 3 (19), 211.133 6 (30) corchorifatty acid F
1711019 (1), 97.0650 (6)

47 25004 CuHuNOs [M+H]™ 3521179 3521172  -1.99 352.1172 (100), 337.093 8 (51), 336.087 0 (2), 322,070 4 (73), 3200927 8- fh/) g2
(3), 319.084 1 (3), 308.090 8 (), 294.075 6 (21), 279.052 9 (1)

TR 5 Rk PR e
*It indicates the comparison and identification with the references
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32 AREEBFENERHIEELLR
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PEEATINE , 1SRRI /NEE R G AEIE . 1 ES
FHA MR aEFRE, WE 1. @B s
B, PTUAE H 4 LR SR/ INBE Je 250 R R AR Ak 2
B e B KB R, B I AE S U I SR EEAN ],
ISR L g/ INBE R Ak 27 i o ERARARALL, (>

AL S , B EH A5 R 5 O\ SIMCA-P #44-13E17 PCA
YT, ERERR BTN BT, H PCA R0 K
WK 2-A Fion. @R8N, R /INEERTH R /INGEFE
t[2) 50 - LR B, RILLER. ST /NBERIH R /N
BERONYR, 3 HEE R HARE, AN ES
LB 55 5

ﬁTxﬁBﬂinﬂuéﬂw 2R, 3 — 2R A
PLS-DA J5ikid AT Hlal 0t —4e5 0 B (B

EEE A —EER, 2-B) ATLUE Y, AL /NBERTRIZLRR . HOR/NBE.
33 ETHRARFLEBNEEAEEFEAMBNK  EEE/NREARE SR, MARIZLER. Hl NG
FHRTES B NEEIFE D RS, ARAIIHEX S,
W 54 5 v Z s @k Compound Discoverer 3.0 th4h, =4Ef5 0K (B 2-C) IR T 21 MEAR
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