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Abstract: Objective Explore the rationality and scientificity of the compatibility of the assistant and envoy herbs, Gancao
(Glycyrrhizae Radix et Rhizoma, GRR) and Jingmi (Oryzae Sativae Semen, OSS), in Xiebai San (75 H#{). Methods Prepare Xiebai
San according to ancient craftsmanship. Utilize UPLC-Q-Exactive-MS/MS technology to conduct a study on the chemical components
of samples of the complete Xiebai San formula, the formula lacking GRR, the formula lacking OSS, and the formula lacking both GRR
and OSS. Identify the common chemical components and the differential chemical components. Based on the chemical constituents of

the complete Xiebai Powder formula, the chemical constituents of the shared Sangbaipi (Mori Cortex) and Digupi (Lycii Cortex) were

RS EHER: 2025-05-26

HEEWBE: HXREFEREHLETHE (82404842)

TEZEN: IKEHE (2002—), %, HWWAA, W-EHETEE, WEHHRZZFITT. Tel: (0431)86763972  E-mail: 15844675576@163.com

HBEES: 2EM (1990—), L&, HHMBIA, SLI0IM, AR 2G5 558 25 KT, Tel: (0431)86763972  E-mail: 407332695@qq.com
ERE AR (1965—), 5, HMKIRAN, ##, WFHZHEMFRL SR . Tel: (0431)86763972  E-mail: qzdcczy@163.com



« 7004 « F8 B 20255108 $56% B 198  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19

used as the research objects to carry out the constituent categorization study, and by calculating the relative weights of the peak areas
of each type of constituents to the total peak area, we studied the dynamic change pattern of the types of chemical constituents in the
four groups of samples, and combined with the principal component analysis (PCA) and the orthogonal partial least squares-
discriminant analysis (OPLS-DA) to screen for the influence of the significant changes of the chemical components, to determine the
changes in chemical component species and the differential components affecting the changes after the pairing of licorice and japonica
rice in diarrhea white powder, and to identify the differential compounds. Results A total of 158 chemical components were identified
in the complete Xiebai San formula, including 13 classes of compounds such as flavonoids, organic acids, alkaloids, triterpenoids and
saponins, coumarins, heterocycles, benzene and its substitutes, nucleosides, phenols, quinones, organic oxides, and others. Among the
158 components, 125 chemical components were attributed to the common herbs Mori Cortex and Lycii Cortex, and 22 differential
components were identified after screening. OSS can promote the dissolution of organic acids and phenols while inhibiting the
dissolution of flavonoids, alkaloids, and other compounds. GRR can promote the dissolution of flavonoids, alkaloids, and amides while
inhibiting the dissolution of organic acids and heterocycles. GRR and OSS have a mutually restrictive effect on flavonoids and
alkaloids. Compared with the complete Xiebai San formula, the relative weights of flavonoids and alkaloids decreased in the formula
lacking both GRR and OSS. It can be seen that the chemical components of Xiebai San changed after the compatibility of GRR and
OSS. According to the results of PCA and OPLS-DA, with the variable importance in projection (VIP) value > 1 as the screening
criterion, 28 main differential chemical components that affect the component changes were determined, including boldenone
undecylenate, betaine, mulberroside A, L-pyroglutamic acid, L-proline, and kukoamine A. Conclusion The compatibility of GRR and
OSS in Xiebai San is rational and scientific. Their combination helps to achieve a balanced release of flavonoids and alkaloids in the
formula. Therefore, both GRR and OSS are indispensable when adding or subtracting herbs in the Xiebai San prescription. This study
lays a foundation for subsequent research on the Xiebai San prescription and the development of its preparations.

Key words: classical famous prescription; Xiebai San; Glycyrrhizae Radix et Rhizoma; Oryzae Sativae Semen; Mori Cortex; Lycii
Cortex; UPLC-Q-Exactive-MS/MS technology; variable importance projection; boldenone undecylenate; betaine; mulberroside A; L-

pyroglutamic acid; L-proline; kukoamine A
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Fig.2 Total ion flow diagram of positive (A) and negative (B) ion modes of complete Xiebai powder formula
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Table 1 Results of chemical composition analysis and identification of complete Xiebai powder formula

4y " o AR M) Zi %:nf)’# (jli) Katnk  RAH

1 0.69 T RS CHNS;  109.0016 [M+H]" 86.993 1, 82.014 3, 68.982 7 -333 ffh ZAK

2073 LREEREER CeHisNOs 1630845 [M+H]™ 146.081 1, 128.070 6, 110.060 3 049 M Ak

3 0.77 DL-F AR CoHiaNsOy 1741117 [M+H]™ 158.0924, 130.007 5, 116.070 8 021 HHEE FAE. hEE. HE

4 0.77 fERE CsHiNO 1031000 [M+H]™ 94.2550,87.6330,75.6799 320 HHEE ZAK. ik, HE

5080 N-REET BT CHsNOs 1150270 [M+H]™ 102,586 2, 94.393 1,70.065 8 039 ZKHE i

6 080 L-KITAERS C4HNOs 1330375 [M+H]™ 116070 8,98.060 4, 68.050 1 001 HIEE FAE. hEE. HE

7080 fER CoHuOn 3421159 [M+H]™ 321.0490 -094 R Ak, HE

8 0.80 i3m0 CsHiNO,  117.0792 [M+H]™ 102.838 0,59.073 6 145 MR FAK. WEK

9 0.80 dimethyl 3,3 heptadec-1-ene-1,1-diylbis ~ CssHusBraOs 722178 5 [M+H]™ 362.006 5,281.070 3, 272.0650,200.044 1, 446 #RLRRATAEN ZAK. ik
(5-bromo-6-methoxybenzoate) [’ 191.038 7, 182.033 4

10 081 L-E&R> CsHsNO2 — 115.063 5 [M+H]™ 102.1578,98.060 4, 70.065 7 186 HHLER i

11082 N-FED PGS CHiNO  127.0998 [M+HJ™ 110.096 7, 93.076 1, 82.065 6 050 A W

12 0.87 D-IRAT ) CeHiNOy  129.079 1 [M+H]™ 84.0813,70.065 7 073 HHERE FAK. HEK

13 0.91 N-{[(1)-1-carboxy-3-methylbutyl] CiHaN207 304126 8 [M+H]* 287123 4,269.1129,227.1025, 1910813 095 A% RAK. WEEK
carbamoyl}-L-glutamic acid™!

14 110 4-fTET R CsHiN:02  145.085 1 [M+H]™ 128.080 6, 104.0709, 87.044 5 034 fblmE AN, WEK

15 114 KAHE CrHiNO:  143.004 6 [M+H]™ 126.091 4,102,055 3, 84.081 3 -0.03 MK ikE0 S

16 119 BEKAHD CHiNO;  143.004 7 [M+HH] 102.0553, 84.081 3 021 Mm% W R

17 121 ERERY CsHiNOs  120.0427 [M+H]™ 84.0449 076 HHLEE RAK. WEK

18 126 BERH CsHoNOs 147053 1 [M+H]™ 130.028 8, 102.055 3, 84.044 8 034 HHERE ZAK. K HE

19 132 G CioHisNsOs  283.0916 [M+H]™ 152.056 7 -030 BHEE RAK

20 137 LREARY) CeHisNOy 1310946 [M+H]* 90.903 8, 86.097 0, 69.070 5 0.04 FHIERZE W, HE

20139 - CuHaN:O3 2281474 [M+H] 193.097 3, 175.086 7, 142.086 3 020 HHLEE RAK. WEK

22 146 4-|(butylcarbamoyl)amino]-1-ethyl- CuHigNsOz 253.153 8 [M+H]™ 237.1345,195.112.8, 1941289 033 fblmE RAK. WEK
1H-pyrazole-5-carboxamide!™

23 169 FLIFEHE) CioHisN:Os 2821327 [M+H] 265.1293,248.1029,206.081 2, 1620913, -0.55 HHEE RAK. WEK

134096 4, 112.087 2, 70.065 7

24 181 6-FE Sl CioHsNO 159068 5 [M+H]™ 132,045, 113.963 9, 72.9378 031 HHEE ZAK

25 1.83 £REHAHE CHINO: 1410790 [M+H]™ 96.0812,81.0704 028 MK i

26 233 SRR CHNO,  137.0477 [M+H]" 124.2524,110.060 3, 96.9380 0.15 %% W

27 249 2k 6 F AR EL) CoHsN:0 124063 8 [M+H]™ 97.028 9, 82.065 7 142 FH% W

28 2.58 5 AR CeHeOs 1260319 [M+H]" 109.0287,81.0340 153 ffhk FAK

29 306 FHRM CsHsOs  168.0423 [M+H]™ 151.0389,125.0598, 111,0443,93.0339 0.2 HHEE Wik, HE

30 4.10 fERE) CeHsO: 1420266 [M+H]" 69.034 1 023 JIFR W

31 453 X E AR R CsHsOr 1360525 [M+H]™ 122.0363,94.041 8 027 ARIMRFED FAK. WEK

3 455 WEKLE CosHaNsOg 530310 1 [M+H]™ 367.2700,293.185 6,222.1123,165.054 6 -0.73 41k i

33 459 WW-3- PG RRES CiHsNO,  187.063 4 [M+H]™ 146.060 0, 118.065 3 040 HHLERZ ZAK. EE HE

34 471 3-(24-dimethoxyphenyl)-1-(6-cthoxy-2,2- CsHxN:0¢ 5132835 [M+H]" 222.1124,129.138 6, 123.044 1, 1121123 072 Zk3F HB gz
dimethyl-3,4-dihydro-2H-chromen-4-yl)-
1-[2-(4-morpholinyl)ethylurea ™

35 4.80 N-benzyl-5-piperidone™) CHisNO 1891154 [M+H]™ 148.0756,120.0810,91.054 7 -0.08 MR M

36 482 LR CoHeOs 1780266 [M+H]" 135.0440 013 FEEE ZAK

37 485 REHZD CisHiOs ~ 286.0475 [M+H]™ 217.049 6, 153.018 2 072 ik K

38 5.03 ARRE CHeO: 1220368 [M+H]* 108.0767,95.049 6,77.039 2 0.06 AHLIRE FAK. WEHK
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39505 T-FEARTRM CuHsO3  176.0473 [M+H]™ 145.0284,117.033 7 003 FEEE RHK
40 5.15 2-naphthylamine™? CoHN  143.0735 [MFH]* 117.070 1, 115.0544, 103.054 5 0.14 B HE g
4526 TREFTED CoHeOs  162.0317 [M+H]™ 145.028 3, 135.044 0, 117.033 6, 107.033 6 006 FEEE Ak
42531 PEZHEE CsHeO:  134.0368 [M+H]™ 117.0338,107.049 4, 89.039 0 032 ARAIMAMED Ak
4544 KEEFN CigHisOs  354.004 8 [M+H]* 193.049 6, 178.026 0, 149,058 9 074 FHEE KAK, HEFK
44 544 FHEZM CisHin0s 256,073 4 [M+H]™ 239.0702,211.075 4, 147.044 0, 137.023 3 -0.79 ﬂﬂ#@ H
45 5.56 2,2-{(isopropylimino)bis[(2-hydroxy- CasHisNiOs 4732525 [M+H]™ 236.1279,222.1123,165.054 5, 123.044 1 <019 RRIRRAED RAK
3,1-propanediyl)oxy-4,1-phenylene]}
diacetamide®!
46 561 KEERHE CisHinOs ~ 284.068 4 [M+H]™ 267.0649,257.080 6,239.070 1, 211.075 3 036 Hik W E
47562 MFREEE L) CoHi0r 150,068 1 [M+H]™ 123.0806,105.0702 030 JiAhk FAL. WK
48 590 FEEM CoHeO: 146,036 8 [M+H]™ 119.0493,91.054 7 019 FEEE W E
49 600 M H AR CisHiOs 272,082 [M+H]™ 153.0182, 147.0440 119 HEE L
50 6.56 Ed R CoHnO  446.1211 [M+H]' 285.075 4 036 HEB% L
51659 4R CuHnOr  432.1053 [M+H]™ 415.102 1,397.091 5,337.070 3, 313.070 3, 283.059 9 -0.78 ﬁ@ﬂ% FHHK
50 672 26-C R CHeOs 1540266 [M+H]™ 137.0233,113.9639,72.9377 002 ARIMMAAED Ak
53 687 6,7-Z B4 FHATEN CioHsOs 192,424 [M+H]™ 149.0233 0.7 %ﬁ%ﬁ% g g
54693 FFRp™ CioHisOs  326.1153 [M+H]" 281.1137,253.049 6,225.054 3, 171.1022 035 EBX FHHK
55 6.98 AN CioHsOs  192.0424 [M+H]™ 178.0260, 165,054 6, 133.028 4 053 EHEE FHHK
56 701 4-FEESS - RERERD  CeHuOs 3020789 [MFH]T 193.049 6, 165.054 6, 139.038 9 042 EWX FHHK
57716 FAAF® CosHsOrs 564148 0 [M+H] 475.1721,433.1129,271.059.9, 208.132 4 023 HWX ka9t
58 7.18 cyclo(D-leucyl-L-leucyl-L-leucyl- ~ CieHsNeOs 678.503 8 [M-+H]* 661.5007,452.359 0, 336.2277,210.148 7, 082 AHEE FOK WEK.
L-leucyl-L-leucyl-L-leucyl) ¥ 182.1539,100.112 4 HHE
59 7.35 N-EAEH R CsHoNO  135.068 4 [M+H]™ 119.0493,91.054 7 025 AR ED
60 749 AMAED CigHi20s  300.0633 [M+H]™ 163.0389 024 HEE FHHK
61 7.64 HEHHD CoHuOn 46,1212 [M+H]™ 285.075 5 032 HE% L
6 775 N-(24-Z R EAD A CoHINO  149.084 1 [M+H]™ 122.0602 019 ARAMAAED RAK
63 785 FEA-T-0-B A RHR A CaHisOn 446,084 6 [M+H]' 285.0753,271.0599 066 HEH% L
64 7.85 EARIEHE CoHuOs  430.126 1 [M+H]™ 269.080 6 060 WK L
65 853 HEAHHB CisHiuOs  286.0839 [M+H]™ 269.080 6,245.080 7, 193.049 6, 121.028 5, 107.049 4 075 HMA% HH
66 8.64 /MR CooHiNOs 335.1156 [M+H]™ 321.099 4,292,096 6 060 AR W
67 9.00 EEFHE CigHi0s 284,068 2 [M+H]™ 270.052 1,253.049 4 082 HE% HH
68 9.07 24-Z 6 HEL R H R CsHsOs  168.0423 [M+H]™ 151.0389 001 FHRE RHK
69 9.38 FERC-23-BME CHiOs 5283450 [M+H]™ 469.3311,315.1953,233.153 5, 187.148 2, 135.116 8 -0.10 =#EREHE H#
70 980 BAMH CuHuOs 4863340 [M+H]™ 423.3254,3172109,235.1692, 189.1637,175.148 2 -1.17 kLB HE
71987 HERHGM CoHeOr 8383979 [M+H]™ 645.3630,487.341 5,469.331 0,451.3204, 141018 1 -1.02 ZHREEHE  HE
7987 HABKEE CisHu0r  234.1618 [M+H]™ 217.1586,199.148 1,121,101 3,107.0858,93.0703 099 =ik EEHE HE
73987 I ENE CyHuO: 4683236 [M+H]™ 451.3204,439.320 5,423,325 4,217,158 7 079 Z#EREEE HE
74996 4-HEL KD CsHsOs  152.0473 [M+H]™ 125.0598, 110.036 5,93.033 9 030 Bk ikegrd
75 10.08 boldenone undecylenate®! CuHuOs 4523285 [M+H]' 407.3306,189.163 8 113 A AAH
76 10.08 HE KL CuHigOs 470339 1 [M+H] 453.336 1,425.3409,407.330 5,317.2109, -108 EHEREHE  HE
235.1692,217.158 7
771015 HEE3-0-FH TR CyHsiOn  646.3712 [MAH]™ 453.3357,435.3254,357.2419,217.158 6,95.0859  -0.71 =HRREFHR HE
78 1058 +hiEZ 2R CisHssNO2 2732665 [M+H]' 236,263 3 087 REHE pikegid
79 1063 FEAEE CisHoNO;  317.2927 [M+H]" 256.263 2 -1.02 EBE kg
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80 1068 N-[(I-isopropyl-1H-imidazol-S-yDmethyl]- ~ CuHNs 3613188 [MFH]" 344.3155,256.263 2 481 FHE WEE
N-[(1"-methyl-1 4'bipiperidin-4-yl)
methyl]ethanamine™!
811092 SEHERDI CoHiOs 3360994 [M+H]* 2950599, 283.059 9, 267.065 0 -7 BRSO
82 1141 ZEl R CisHuO: 246089 1 [M+HJ* 1910339 046 FLER HE
83 1198 2,4- = FAEK B CoHig0 1340732 [M+H]™ 115,054 5,107.0859,91.054 7 059 ARJUR ALK
firtk
84 0.69 4-|(trifluoromethyl)sulfanyl]pheny] CHFs0PS 2739663 [M—H] 216.968 8, 158.9779, 1309829, 114.9879 48 HNRE  ROK. K
dihydrogen phosphate!*
85 0.79 FE CeHios 2100373 [M=H]™ 191.0193, 152.9170, 133.013 6, 85.028 5 -140 HHRE  ROH. i
86 0.80 2-[(6-acetamido-3-pyridinyl)sulfanyl]- CooHi6FN;02S 381,003 1 [M—H]™ 342.1123,217.029 5, 179.055 4, 119.034 1, 407 FRFRR ROK
N-(d-fluorophenyl)benzamide! 89.023 4 )
87 081 (18,5R)-T-0x0-2-{[(35)-2-0x0-3-pymolidinyl]  CioHiN,0eS  318.0620 [M—H]™ 225.007 2, 164.985 7, 80.964 | 446 BNRE RO HEK
carbamoyl}-2,6-diazabicyclo[3.2.0heptane-
¢-sulfonic acid!
88 081 I-deoxy-1-{2,6,8-trioxo-7-[3-(phosphonooxy)  CisHaN,O1P  440.093 1 [M—H]™ 96.968 7, 789580 S RRE S WK
propyl]-1,2,3,6,7,8-hexahydro-9H-purin-
9-y1}-D-ribitol!
89 081 (2E6E)-8-anilino-3,7-dimethyl-2,6-octadien-  CigHasNOP,  405.1118 [M—HJ™ 61.9873 299 =REREF HE
1yl trihydrogen diphosphatel”!
90 082 [F-E™ CsHs0x 132.0417 [M—H]™ 114.0188,92.024 1, 88.0394,70.008 0 400 FMME ROk WK
91 091 cefsulodin®! CiHaNiOgS: 440084 1 [M—H]J 96.959 2, 78.958 0 35 BHEE HER
9 114 FriRR CeHs07 192.0065 [M—H]™ 129.018 6, 111.0079,87.007 7, 85.028 4 -5 BNEE RO HEK
HE
9 L6 fR¥R CoHiN:Os 2440694 [M—H]" 200.056 1, 152.034 7, 110.023 9 059 BHE HE
9 121 4EREEERD CHNOs  129.0420 [M—H]" 1158764, 1134357, 1011329, 94.404 2 43 BNBE RO HEK
95 124 LR CoHINOs 1810734 [M—H] 163.0394, 1529170, 119.0494,93.0336,72.0080 259 HHME IEE. HH
9% 132 EEF CioHiNsOs — 283.0918 [M—H]™ 150.041 5, 133.0149 042 BHE  HEE
97 223 LAHERY CHuNOr — 165.0784 [M—H]J™ 147.0445, 103.054 4, 72.008 0, 61.987 3 335 BHME  ROK. EH.
HE
98 270 KR CH0s 1380310 [M—HJ™ 108.0208,93.033 7, 86.521 1 490 FMEME N, HE
99 442 WERE TR CioisOs 3540952 [M—H]J 191035 8 045 HMME WEK
100 4.53 XK R CH0s 122.0362 [M—HJ™ 108.0208,93.033 6, 61.534 8 493 FNME ROl ey
101 454 L-BERN CiHiuN:02 2040895 [M—HJ™ 159.0922, 142.065 5, 116.049.8, 74.023 7 -196 HHME  HEH
102 463 HEEFEN CosHuNiOs 5303107 [M—HJ™ 407.266 5, 365.255 8, 121.028 7 047 HMBE  WEK
103 4.63 N-{(benzyloxy)carbonyl]-L-seryl-L-serylglyeyl- ~ CosHaaNsOy  593.3065 [M—H]" 407.266 4, 365.255 8, 61.987 2 067 FHRRE ZAK. WK
N-[(28)-4-methyl-1-ox0-2-pentanyl]-L-
leucinamide(!
104 481 B HEN CisHigDs 3400795 [M—H]" 219.0298,177.0189 009 FEEE FAK
105 5.02 7-(4-{[(32)-5-chloro-3-(isonicotinoylhydrazono)- CsiHarCIENOs 631175 1 [M—H]™ 567.172 1,243.066 1 076 XHE  HEE
2-0x0-2,3-dihydro-1H-indol- 1-ylJmethyl}-1-
piperazinyl)-1-ethyl-6-fluoro-4-oxo-1,4-
dihydro-3-quinolinecarboxylic acid™!
106 505 REHA CosHlO 568.1794 [M—H]" 4051192, 243.066 2, 225.055 5, 199.076 0 031 Ak FAK
107 520 e-clofaziminel”! CoHnCLNs 4721219 [M—H]" 219.0296,177.018 8 064 KBE RAE HER
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108 520 [EHLHE Coz0s 3901317 [M—H]" 227.071 1 048 Hfh K
109 525 fileETRY CHnOs 1920629 [M—HJ™ 111.0079,87.0077,85.028 5 253 HHERE A%, WEE
110 526 GER" CisHisOs 3540952 [M+H]™ 191,055 6,179.034 4, 173.0450, 1350444 037 HHE% AL, WHEE
111 538 2-[2-(4-amino-1,2,5-oxadiazol-3-y1)- L H- CoHiNsOs 4861377 [M—H] 305.1144,203.1186,189.066 5, 101.0235 487 A% i
benzimidazol-1-yl]-N'-[(5- {4-nitro-3-
methylphenyl}-2-furyl)methylene]
acetohydrazide™
112 540 RHEAZE CioHsOs 1920418 [M—HJ™ 1760109, 111.0079,102.9479,87.0077 242 HE %%k K
113 548 Ha ™ CitaO 3881374 [M—H]™ 225.076 6,165,055 1,59.0127 104 ZEREE HE
114 550 34-ZRERFRED CoHi0s 1820574 [M—H]™ 137.0600,121.028 7,109.0286,59.0127  -2.80 JiArk B
115 557 %= R CsHiOs 1660260 [M—HJ™ 121.0287,93.033 6,59.0127 356 HEE FAK. HEE
116 557 BE=f CHnOs 1600730 [M—HJ 115.0756,97.0649,95.049 3 366 HNEE ROM. HEE §E
117 572 BRI CuHuOn 7282173 [M—H]" 423.0936,397.1139,217.050 3 127 BNERET  RAKk WEE 1T
118 5.85 J LA CHiO: 1540259 [M—H]" 109.028 6,67.0178,65.038 6 444 HHRE W, HE
119 592 ZFHEHHE CallOn 4501165 [M—H] 287.0562,161.0237,125.0236,603327 054 W% FHE
120 593 BETHMFEHES CisHnOs 2821467 [M—HJ™ 237.1495,201.128 1, 171.1173,123.0807 -0.01 #EHEZR FAK. HEE
121 612 EHAESED CiHnOs 2440733 [M—HJ™ 199.0760,175.0759, 159,044 5 099 Hfhx FHE
122 613 [EMEA AT CoHnOy 4061266 [M—H]™ 243.066 2,225.055 6, 175.075 9 057 Hftik FHE
123 622 S CuuOn 4640960 [M—H] 301.0354,229.050 5, 151003 0,125.0236 116 #Hi% FHE
124 638 (15)-1,5-anhydro-2-O-(6-deoxy-o-L-mannopy ~ CoHzoOe  578.164 1 [M—H]" 457.1142,383.0774,353.066 8 090 HE FAK
ranosyl)-1-[5,7-dihydroxy-2-(4-hydroxyphenyl)-
4-ox0-4H-chromen-6-yl]-D-glucitol™
125 644 57-— 5L ) CoHeO: 1780261 [M—H]™ 133.028 8,109.028 6, 89.038 6 293 % W
126 659 HEFIL-T-05-D-FrHE-4-0p-D A A D CofuOi3  550.1690 [M—H] 417.1194,255.066 2, 135.008 0, 119.0494  0.59  HF% HE
127 662 ¥ =KK™ CsHuOs 1740886 [M—H]™ 129.0013, 1110807, 83.049 2 355 HHEE FAE. WEE, HE
128 6.64 HBRINHRD CHsO3 1640467 [M—H]™ 119.0494 407 HHEE FAE. HE
129 671 HHEH" CuHnOy 4181265 [M—H]" 255.066 2, 135.008 1, 119.049 4 026 B L
130 672 HEZ CisHiOs 2560735 [M—H]™ 219.8452, 153,018 7, 135.008 3, 119.0494, —0.14 #F% L
910179
131 697 AR CioHiOs 1940574 [M—HJ™ 178.026 6, 149.060 1, 134.036 6 267 HEE g, B
132 719 i ED CisHnOr 3040584 [M—H]" 177.0188,125.023 6 021 FW% FHK
133 729 MiLHEAR CoHsiNoO12 8733665 [M—H]™ 501.2105,471.1999,387.1675,260.1040, 093 ‘£ i
203.0822, 170.0929, 153.066 3,99.019 0
134 735 W E-7-0-ME CuHnOn 4341215 [M—H]™ 271.0613,177.018 7,151,003 0 044 B L2
135 754 L™ CoHig0s 1881043 [M—H]™ 125.0964,97.0649 =276 FHEE FHK
136 7.58 4-M[mk s CHNO 1450521 [M—H]™ 1260342, 116,049 8,80.0432,54985 1 482 7% i
137 777 Rt HH CuHnOy 4181268 [M—HJ 255.0664, 148.0160,135.008 1,119.0495 091 ik L2
138 825 HfREB™ CuHsNigO11 8963827 [M—HJ™ 501.2107,471.1999,410.183 5,260.1039,  1.08 HHEZ% i
2030822, 153.066 3,99.019 1
139 876 34 THC R CioHis0s 2021201 [M—H] 183.1022,139.112 1 =206 AH]RE AR WEK
140 880 HEHRfE RN CisHi0s 2680736 [M—H]™ 252.0420,223.133 8 0.11 Ffisk LiE
141 8.82 §iF Cigli0s 3000634 [M—H] 284.0328,256.037 8 005 #ER% L
142 888 6-deoxyhexopyranosyl-(1—4)-[hexopyranosyl-  CasHO1 954483 1 [M—H]" 3510569, 193.034 9, 113.023 6, 710127 068 =#EKREHE HE

(1-6)]-1-0-27-hydroxy-3,27,28-trioxolup-

20(29)-en-28-ylJhexopyranose™!
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s 45 AL e R RE s wRs
min o5 (mlz) (X107%)
143 9.00 4-FE KRR CsHsOs  168.0417 [M—H]" 152.0109, 123.0444,108.020 8 362 HHEE FAK. WEK
144 9.80 HHEEP CisHpOs  272.068 5 [M—H]™ 177.018 8, 151.003 0, 119.049 4, 107.0130, -0.02 Hifd% RAK. WEE
93.033 6
145 9.88 quinone rifampicin! CosHseN:On 820.389 1 [M—H]™ 351.0570,193.0349,175.024 3, 113.023 6, 046  Bhisk i
85.0284
146 9.94 (152)-9,12,13-trihydroxy-15-octadecenoic  CisHOs 330240 7 [M—H]™ 229.1443,211.133 6, 171102 1,139.1121 031 HHEEE AN, WEK
acid®
147 1009 HE®R" CoHaO1s 8224056 [M+H]™ 3510569, 193.035 1,175.024 1, 113.023 5 219 Z#RREHE HE
148 10.19 JIHER CxHxOu 5742419 [M—H]™ 531.2239,425.197 3, 407.186 8 077 ZWERREHE £AK. WEE
149 10.28 6-deoxy-a-L-mannopyranosyl-(1—3)-[8-D- CasHzOr  956.4993 [M—H]™ 497.1152,321.0826,113.0236,72.9920 123 Z#RKEHE HE
glucopyranosyl-(1-6)]-1-03,27-
dihydroxy-27,28-dioxolup-20(29)-
en-28-yl]--D-glucopyranose™!
150 1035 == CioHnOs  230.1516 [M—H]" 2111337, 167.143 6, 144.1273 -101 HHEE RAK. WEK
151 1039 HER-H® CoHeOis 8224049 [M—H] 351.0570,193.0349, 113.0236,85.0085 131 =Rk 4
152 1055 FARATRRFE) CisHuOs 3282251 [M—H] 229.1443,211.133 6, 171.102 1 034 HHBE FAK. HEK
153 1130 HEEN CuHxOs  368.126 0 [M—H]™ 298.048 3 0.10 % M i
154 1225 HHEE CoHxOs 3241362 [M—H]™ 201.001 6, 135.044 4,121,028 7,109.028 6 0.07 % L
155 1321 13$F5+ \BE e CisHnOs 2962351 [M—H]" 277.2174,195.138 7, 171102 1 -0.04 HHEE RAK. WEK
156 13.54 ZERM CosHaOs ~ 420.1575 [M—H]™ 350.0798,300.113 3, 197.113 3, 191.0709, 049 Hfid% A%
121028 7, 109.028 6
157 16.16 FEHBRH CxHs0s 456360 5 [M—H]™ 299.075 0, 166.099 0 03 ZHREHE HE
158 17,52 butyl 4,4-bis(tert-butylperoxy)valerate™  CiiHxOs 334236 1 [M—H]" 275.150 6 153 HHBRE FAK. WK, HE

MBS 77 5T 200 IR LR

M,-theoretical relative molecular mass; * was confirmed by comparison of reference substance.
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Fig.3 Fragmentation pathway of liquiritin in negative ion mode
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Fig. 4 Fragmentation pathway of chlorogenic acid in negative ion mode
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Fig. 5 Fragmentation pathway of kukoamine B in positive ion mode

F=2 A~D AFHRAEMLERS LB NELER
Table 2 Results of relative weights of different chemical component types in formulas A—D

&Y AT E /%

e Al A2 A3 Bl B2 B3 Cl C2 C3 DI D2 D3
R AR 1.93 1.13 121 204 232 254 221 228 216 235 225 237
iES 008 011 010 008 015 0.3 005 009 002 007 004 0.6
AES 013 012 022 0.1 032 021 0.11 0.19 021 0.11 0.10  0.17
EES 074 0.8 079 049 055 043 1.04  1.02 117 059  0.64 048
N 017 024 027 022 020 032 021 031 028 025 023 020
=il B R 0.01 0.12  0.18 0 0 0 0 0 0 0.01 0.01 0
AW 1202 1192 1186 11.04 11.14 1093 1279 12.84 1270 1138 1142 1145
Ties 3.87 321 3.98 3.35 3.41 3.25 510 513 5.23 3.75 384 3.82
HEEERHK 236 232 241 247 233 251 2.35 2.43 239 2.6l 2.73 2.53
EINGES 3237 3342 3123 3480 3473 3498 31.19 31.17 3124 3260 3258 3251
HHEMNEY 0.01 0.15 0.07  0.01 0.04 0.02  0.01 0.05 0.03 0.01 0.02 0.01
IR 13.48 1344 1354 1336 1343 13.53 1257 1262 1274 13.64 1376 13.73
HoAh 2 32.85 3281 33.03 3201 3221 3211 3237 3231 3241 3262 3256  32.69

Al~A3 NEAWAETTRER 1~3; BI~B3 NBHE R 1~3; C1~C3 NBBEKITFER 1~3; D1~D3 JyBvH SRR R 6L 1~3.
A1—A3 are samples 1—3 of complete Xiebai powder formula; BI—B3 are samples 1—3 of the formula without Glycyrrhizae Radix et Rhizoma; C1—

C3 are samples 1—3 of the formula without Oryzae Sativae Semen; D1—D3 are samples 1—3 of the formula without Glycyrrhizae Radix et Rhizoma and

Oryzae Sativae Semen.

MBI A, AL ST . C 4
5 A HHE, WSS, VS, B EYH
X RCEAE G K, A LR AN 2% 34 SR X A L k
N UL H R RS . AEMERSE . BE R G
YR, I PLR SN AR S M9
D 5 A AT XS LU, BEHSR. ABRSRAR XA
RGO H SRR B R &S R 2
Iy AR, RIS 1 A R A 24 H SRR B X
SRR A LSS B AR EL BT AR, 1 SR S
ANEDRSEAC 22 BV IR B4 PR B

KA DAT D, HEBERE T P HERD, A
R FE B EAE .

23 EZRGITSH

2.3.1 PCA N 1 ik H HAUEEK AT A5 500 B 7y
ARG G, S ML E MR A K.
HE B2 ) 125 ANk 52 4 1 0 e U T AR 5N
SIMCA 14.1 #4447 PCA, SR WK 6, A HpE
N—F, BMD RN, CHMERN—IK WL
A J7 5 A& T7 2 B AR A B R AR T AR A
A5 D AREN—, ATUE B A 25 H S AURER B
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Fig. 6 PCA score plot
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Fig.7 OPLS-DA score plot (a) and permutation test plot (b)
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22 Ffte G5IRWER 4. XEEE RN RZEUE T
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Fig. 8 Plot of compounds with VIP > 1
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&3 VIP>1HHEMER
Table 3 Information of compounds with VIP > 1
g =I5 %y VIP{H 53K HJEZiM
75  boldenone undecylenate!3] 413 HAhk ZAK
111 2-[2-(4-amino-1,2,5-0xadiazol-3-yl)-1 H-benzimidazol-1-yl]-N"-[(5- 296 ZIRE o R
{4-nitro-3-methylphenyl}-2-furyl)methylene]acetohydrazide!?3]
8 HH=EBHIO 2.88 AWK ROAM. HH R
106 FBIFALRY 265 JLAbE FHEK
17 L-ERER 246  APRK  FAK. WEK
10 L-JHaR>) 215 APKRE  WEK
102 M R ERE 212 MR HEK
91  cefsulodin®! 201 B o B
145  quinone rifampicin(?3! 1.99  BrfEsk R
158  butyl 4,4-bis(tert-butylperoxy)valeratel?*! 1.95  AHLERE FAHKE. Mg, B
92 FTEEIRR 1.89 AU FAK. HEE HE
13 N-{[(1S)-1-carboxy-3-methylbutyl]carbamoyl}-L-glutamic acid!%! 1.83  AHLERE FEAR. R
3 DL-FRRP) 176 AWLERE FAMK. . HE
34 3-(2,4-dimethoxyphenyl)-1-(6-ethoxy-2,2-dimethyl-3,4-dihydro- 1.66  FIRK R
2H-chromen-4-yl)-1-[2-(4-morpholinyl)ethylJureal?*!
16 FHEIKIIR 155 AWK HE K
4 JHEE 153 AHERE  FAK. HEE HE
88  I-deoxy-1-{2,6,8-trioxo-7-[3-(phosphonooxy)propyl]-1,2,3,6,7,8- 1.51  Fe¥Rk ol
hexahydro-9H-purin-9-yl}-D-ribitol >3]
7 EERERS 137 HAphk FAK. HE
105  7-(4-{[(3Z)-5-chloro-3-(isonicotinoylhydrazono)-2-oxo0-2,3-dihydro- ~ 1.32  Z4¥f& HoE R
1H-indol-1-yl]methyl}-1-piperazinyl)-1-ethyl-6-fluoro-4-oxo-
1,4-dihydro-3-quinolinecarboxylic acid[?3]
78 bk LR 132 ZHK Mo B
79 HENEE 123 eIk R
1 PR R 122 HAhK FHK
2 1S LR 118 AWK FHK
155 138-F2HE+ ) Uik — IR Li6  APLKE RAK. WEK
133 Mt KA 114 B HiE R
146 (152)-9,12,13-trihydroxy-15-octadecenoic acid?] 1.10  HHLERAE RO HE R
45 2,2'-{(isopropylimino)bis[(2-hydroxy-3,1-propanediyl)oxy-4,1- 1.08  ZFEEHIUL FAK
phenylene]} diacetamidel?*! TN
103 N-[(benzyloxy)carbonyl]-L-seryl-L-serylglycyl-N-[(2S)-4-methyl- .03 HHLERK A, HE

1-ox0-2-pentanyl]-L-leucinamidel?’]

WAL EY . = R BHEE. IR EY.
A5 B, KRBT HERIIA SR 52K
AN EL 23t B B AR BT R AL IR ER S S
AHARR MR BFERFHEND, H$HIR
VNN RN S R 7/ N I PN ) P SR i
B-MNEMK — LMK FAFEE. T ARMEEREE
KACHTIINESE; A5 CXfLl, RITHAEKREIIA
o R 2 5% 3 BRN B 23 B AR ),

15 6-HE RN PTZEIR. JIIBRER, THRIIR AN
Fld; A5 DXFLE, B H R ANREOR AR, B
SRR 24 TR AR B R 5 5 I H BRI ARALL,
DXRIE T SOR 4B T LR R 6-FF AL
B XL R H B AR BN 475 A R
oA S, IR BESZIAE TR DRk,
H B AR BC AT R BTSN B L- A5 15 2R A0 B 2 1R
B TANIRS, IR E AR FUR M, HHLR
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#4 A~DHEFERMRNER
Table 4 Results of differential components among groups A—D
o o REGHGESR
Fr5 5% %ﬁ tR,/ weEwmsE HER xSy IR HEgH RS B
3 min (mlz)
A B C D
1 B-NER =R [M—H]" 0.81 Al C/HisNOs  205.0586 - - N = A
2 [ [M—H]" 6.68 HAt1% C14H1203 2280786 - - A = A
3 X R [M—H]" 6.67 B33 CsHoNO> 151.0633 - - A - A
4 T AR R [M—H]" 8.83 HHLEMNEH C2Hxu0o 408.1422 - - A = A
5 HIETTHRE [M+H]" 889 HE &K C14H1404 240.0892 - - N = A
6 KEHR-S-O-P-D-MLAHEMEEH  [M—H] 895 B C21H20010 4321057 - e
7 X [M—H]™ 12.12 #Hi% Ca5H2606 4221732 - - - A A
8 FR [M—H]" 0.79 HHLE CH100s 2100373 FAK. WEE v - V-
9 ERRK IR [M+H]" 1.19 ¥k CHuCINO:  143.0947 M iz NV - N -
10 L-ERAR [M+H]* 121 HHLEZE CsH/NO; 129.0427 ARk WEE v VAV -
11 6-F AR e [M+H]" 1.81 HHLEEE  CiHNO 159.0685 S Vo -
12 L% [M—H]~ 4.54 GHLIEZ CuHiN202  204.0895 3 J¢ v - A
13 (18)-1,5-anhydro-2-O-(6-deoxy-0-L- [M—H]~ 6.38 #Hi2% CorH30014 578.164 1 FAK v - A -
mannopyranosyl)-1-[5,7-dihydroxy-
2-(4-hydroxyphenyl)-4-oxo0-4H-
chromen-6-yl]-D-glucitol
14 HIHE [M-+H]" 6.59 #Hi% C21H20010 4321053  FZAK v o= A
15 FLE [M—H] 697 HHLERZE  CioHioOs 1940574  MERE. HE N N -
16 FRH [M+H]" 7.16 #HEH2% C26H28014 564.1480  HE R No- oA -
17 4-FEIE-35,7- =8I # b5 [M+H]" 7.11 &% C16H1406 3020789  FEMAK v - A -
18 &EIAE [M-+H]* 749 #E% CiH1206 300.0633  FHK v - A -
19 /NEERH, [M+H]" 8.64 AE¥Hf2% CoHiINOs 3351156  HuE & v - A -
20 &R [M—H]" 9.80 #H2% CisH1205 2720685 FEAK. WER N - A
21 JIME [M—H] 10.19 =#5 KB  CHisOn 5742419 FPAMK. WEE N - -
22 EIER [M—H] 11.30 &% C21H2006 368.126 0 HuE Rz No- oA -

K BADR. Pral. PUREIER. 2B
FEIRIETE A BRI o A R B 2 0],
FEIRT Mt A 250290,
3 g
SMZTTE AR AR B .
BLLOMOK 4 SR 2 AL R, AR IS toE T
75 EEOT IR AR 21, WA SR E, A
M B AT T RVEE T & T A
W, R RRZEAERRER . HROOKECH PR, AT
TR TT, TS, KEWRS. 277
HREHIE, B “IEEMAY, BEERmRE, 2
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b B i e, i A P Sa i R s . AT
B EVERTE , S A RS ST IR Y
BAGR. 8PS MER . g B &a 2 AE

PRRE T RIRIIRERI R, W B PR
TR OE MRS BT Ea 0 RERAA R
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e . 2T 24, FEOFEEIR.
PUBRE . AW 2 Fifl 22 il 5031, BRI PR
HRRIBTT IR AR G0N, W UM 28 L ek S
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AN LEE 25 i A SEBR G Bl T Ea
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KA T B, 2 BT A AR AL T3
o H RERURER IO 1 R 272 1 o3 ) EL AR S
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