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Changes of chemical composition of Bupleuri Radix-Paeoniae Radix Alba herb
pair before and after compatibility by UPLC-MS background subtraction and
metabonomics
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Abstract: Objective To explore the overall change of chemical components of Bupleuri Radix-Paeoniae Radix Alba herb pair before
and after compatibility. Methods The change of chemical constituents of Bupleuri Radix and Paeoniae Radix Alba before and after
compatibility were analyzed based on UPLC-MS background subtraction and metabonomics. Chemical constituents of eight batches in
Bupleuri Radix, Paeoniae Radix Alba, and Bupleuri Radix-Paeoniae Radix Alba were analyzed by UPLC-MS. Mass spectrometry data
of the extracts of Paeoniae Radix Alba and Bupleuri Radix were respectively subtracted from mass spectrum data of the extracts of
Bupleuri Radix-Paeoniae Radix Alba herb pair by mass spectrometry background subtraction method, finally mass spectrum data of
chemical constituents of Bupleuri Radix and Paeoniae Radix Alba after compatibility were obtained. The chemical components of
Bupleuri Radix, Paeoniae Radix Alba before and after compatibility were analyzed by PCA and OPLS-DA separately. Results A total
of 57 constituents of Bupleuri Radix-Paeoniae Radix Alba herb pair, Bupleuri Radix, and Paeoniae Radix Alba were detected by
UPLC-MS, and 32 of them were identified by the literature. Multivariate statistics showed that there were six ingredients which had

significant changes in Bupleuri Radix before and after compatibility and three of them were identified. There were three components
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which were significantly changed in Paeoniae Radix Alba and two of them were identified. The saikosaponin a, 3'-O-acetylation of

saikosaponin a, and 4"-O-acetylation of saikosaponin A decreased after compatibility in Bupleuri Radix, and paeoniflorin, gallic

acidpaconiflorin or their isomers increased after compatibility in Paeoniae Radix Alba. Conclusion The overall differences of

chemical composition in Bupleuri Radix-Paeoniae Radix Alba before and after compatibility were compared, which laid the foundation

for the explanation of its compatibility mechanism.

Key words: Bupleuri Radix-Paeoniae Radix Alba; UPLC-MS; background subtraction; metabonomics; multivariate statistical analysis;

saikosaponin a; 3'-O-acetylation of saikosaponin a; 4"-O-acetylation of saikosaponin a; paeoniflorin; gallic acidpaeoniflorin
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Fig. 1 Total ion current of ethanol extract of Bupleuri Radix-Paeoniae Radix Alba (A), Bupleuri Radix extract (B), and

Paeoniae Radix Alba extract (C)
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F1 KA-BAHX. KRR BN RERIRLFER S BRERE R RIZER
Table 1 Retention time (#z) and MS of compounds in ethanol extract of Bupleuri Radix-Paeoniae Radix Alba, single decoction

of Bupleuri Radix, and single decoction of Paeoniae Radix Alba

IB5  f/min - MS(mz) [M—H] MS/MS aEMm iRy Ll
SEE-EAT SRR ARy
1 183 2448992 243.8992 243.899 0, 197.906 0 KA — + + -
2 196 1700210 169.0136 125.0236 BETR C7HeOs + -t
3210 3601415 4051402 359.1346,197.0815 HFHH-1-0-B-D-HEHEHE  CieHpuOo + -t
Sk
4 223 4941266 4931199 169.0137,125.023 6 B TR R A CisHys015 + -t
5 305 3160723 3150723 315.0720,152.0107 KA — + + -
6 319 1479652 1469652 146.9650,61.9873 KA — + + -
7 325 3441465 389.1453 343.1395,181.0870,151.0753  MSIEAFF C16H,405 + - 4
8 458 184.0366 183.0293 168.0058,124.0158 tha- vkl CsH;Os + -+
9 568 5441245 5431177 421.0812,375.0771,259.028 1, A AR IR CyHag0138 + -t
213.022 4,121.028 7
10 598 578.1351 577.1351 577.1357,451.104 8,425.0877,  #A40 — + - F
407.077 2, 289.071 7, 125.023 5
11 661 3220251 3210251 169.0136,125.023 5 KA — + - 4
12 696 2900785 289.0718 245.0816,179.034 1 RS CysH,404 + -+
13 725 4961575 495.1509 495.1510,137.0237 AWATHH CyHy01y + - 4
14 789 180.0344 179.0344 179.0343,135.0443 KA — + + -
15 924 4481508 447.1508 401.1453,269.1030,161.0448  FAl — + + -
16 1073 8502667 8492667 803.2621,651.2134,121.0286 A4l — + - 4
17 1130 6422154 6872143 611.2009,593.188 1,489.1602, ~ FEHRATHITFHIARMME  CyuHyO0 + - 4
323.0989
18 1170 5261614 525.1614 479.1562,121.028 6 KA — + - 4
19 1255 1980451 197.0451 169.0134,125.023 5,61.9873 KA — + - 4
20 1410 480.1626 525.1614 479.1565,283.0818,121.0287  AjZNEGTF CysHy01 + - 4
21 1452 4801626 525.1614 479.1565,121.028 7 KA — + - 4
22 1484 4801626 479.1558 479.1559,357.1185,121.0287  AjZ4iF CyHy0, + -+
23 1856 6321736 631.1670 613.1580,509.1287,169.0136 WA TEEATHTHILFEMIE  CyHypOs + - 4
24 1892 940.1176 939.1114 769.089 6,617.0790,465.068 5,  TLik & FELE & C41H3,096 + - f
169.013 6
25 1976 5460576 545.0576 469.0518,169.0136,125.0235 KAl — + - 4
26 1990 546.0575 545.0575 469.0519,169.0137,125.0236  F40 — + + -
27 2013 4641676 509.1665 463.1607,121.028 6 1-0-B-D-HiZHE-8-0- K H 1t~ CyHyOyp + - f
SRR
28 2032 4621520 507.1508 461.1504,339.1105,177.0555  AjigiT CyHy010 + - 4+
29 2150 7841845 783.1777 169.0136,313.0570,465.1390,  3'6-di-O-WETEHIEAHYE  CyHs00 + - 4
631.166 5
30 2280 4922136 4912136 445.2079,293.0878 KA — + - 4
31 2341 4922135 4912135 445.2079,293.0880 KA — + - 4
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g%1
W5 g/min MS (mz) [M—H] MS/MS wEm U e
SEH-EAT SRR A4S

33 2550 584.18888 629.1877 583.1804,553.1715,535.1608,  AHEAjZGH C30H3,01, + - 4+
431.1341,165.054 9, 121.028 7

34 2583 584.1888 629.1877 583.1793,121.028 7 R A 245 A e C30H3,01, + - 4+

35 2647 6824220 6814220 681.4229,6354156 AA — + + -

36 27.17 3840773 383.0773 339.0873,333.6320,324.0638, Kl — + + -
280.073 9, 265.050 5

37 27.99 3302334 3292334 229.1441,211.133 5 ARH — + + -

38 2874 9265233 9715220 971.5102,779.4598,617.4049  LEHE ¢ CysH7017 + + -

39 3271 7804654 8254648 779.4589,617.4063,439.3217  LEHlEifa CppHgsO1 + + -

40 3316 7804654 7794581 779.4589,617.4050 SEHEAT g CppHgsO1 + + -

41 3462 8684745 8674745 821.4691,779.4583,761.4476, KK — + + -
617.405 6

42 3530 7804654 8254645 779.4589,6174058,439.3216  LEHIET b2 CppHgsO1 + + -

43 3559 8224760 8674750 867.4743,779.4566,761.4482,  2"-O-LMLLEH BT a CasH70014 + + -
617.405 8

44 3729 8224760 8674749 821.4689,779.4578,761.4485,  3"-O-LMLLEH BT a CaysH70014 + + -
617.405 1

45 3773 8224760 8674750 867.4719,8214700,779.4851,  4"-O-LWLSEH EHF a CysH70014 + + -
761.445 6, 617.405 2

46 3844 8224760 8674749 821.4696,779.4577,761.4473,  6"-O-LMLLEH AT a CysH70014 + + -
617.404 8

47 4077 7804654 8254649 779.4585,617.057,439.320 6 SERREAT d CppHgsO1 + + -

48 4108 8224760 8674747 8214726,779.4593,617.4044  2"-0-ZWILLEH R d CysH70014 + + -

49 4199 8224760 8674749 821.4697,779.4621,761.4427,  3"-0-LWILSEH R d CysH70014 + + -
617.406 7

50 4279 8224760 8674747 821.4698,779.4559,617.4070  4"-0-ZMEALLEHIRET d CaysH70014 + + -

51 4312 8224760 8674748 821.4702,779.4604,761.4485,  6"-0-ZMEAL LR d CysH70014 + + -
617.406 2

52 4423 3592025 3582025 358.2015,287.2015 AA — + + -

53 4486 8104697 809.4697 763.4634,601.4116 AA — + + -

54 4536 5673464 566.3464 506.3249,281.2484 il — + + -

55 4583 4342361 4332361 433.2358,152.9951,78.958 0 A — + + -

56 46.95 8524798 8514798 805.4742,601.4106 AA — + + -

57 5048 2802329 279.2329 279.2329 ARH — + + -
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Fig.2 Total ion current of ethanol extract of Bupleuri Radix-Paeoniae Radix Alba (A), pre compatibility Bupleuri Radix extract
(B) and post compatibility Bupleuri Radix extract (C)
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Fig. 3 Total ion current of ethanol extract of Bupleuri Radix-Paeoniae Radix Alba (A), pre compatibility Paeoniae Radix Alba
extract (B), and post compatibility Paeoniae Radix Alba extract (C)
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Fig. 4 PCA diagram of Bupleuri Radix and Paeoniae Radix Alba in negative ion mode before and after compatibility
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