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1. Experiment and Methods
UPLC-Q/TOF-MS analysis
The chromatographic separation was performed on an Acquity UPLC BEH C18 Column (100 × 2.1 mm, 1.7 μm, waters, Ireland) at a temperature of 40 °C. The mobile phases consisted of eluent A (0.1% formic acid in water, v/v) and eluent B (0.1% formic acid in acetonitrile, v/v). These eluents were delivered at a flow rate of 0.4 mL/min with a linear gradient program as follows: 0-3.0 min, 5-20 % B; 3.0-5.0 min, 20-22 % B; 5.0-6.0 min, 22–23% B; 6-13 min, 23-50 % B; 13-16 min, 50–100% B. A Waters SYNAPT™ G2 mass spectrometer (Waters, Manchester, UK) was connected to the UPLC system via an ESI interface. The optimal conditions of analysis were as follows: ESI− and ESI+ modes; capillary voltage of 3 kV; sampling cone voltage of 35.0 V; extraction cone voltage of 4.0 V. The temperature was set at 100 °C, the desolvation gas temperature was 300 °C and the desolvation gas flow was 800 L/h. The fullscan MS data was produced across the mass range of 50–1500 Da. Data were collected in centroid mode and the mass was corrected during acquisition using an external reference (Lock‐Spray™) comprising a 200 pg/mL solution of leucine enkephalinviaa lockspray interface, generating a reference ion at m/z 554.2620 Da ([M-H]−) in the negative ion mode and m/z 556.2726 Da ([M+H]+) in the positive ion mode. The collected data were analyzed by software Masslynx V4.1 (Waters, Manchester, UK).
UPLC-QqQ-MS analysis
The UPLC system, chromatographic column, and mobile phase were the same as described in “UPLC-Q/TOF-MS conditions”, except that the flow rate was 0.3 mL/min and the column temperature was 35 °C. In the UPLC-QqQ-MS method, the linear elution gradient program was set as follows: 0-1 min, 5-25% B; 1-6 min, 25-35% B; 6-11 min, 35-50% B; 11-13 min, 50-100% B; 13-14.5 min, 100% B; 14.5-15.5 min, 100-5% B; 15.5-17 min, 5% B.
Components were detected under a Xevo TQ-XS mass spectrometer (Waters Corp., Milford, MA, USA) equipped with electrospray ionization (ESI) interface in multiple reaction monitoring (MRM) mode. The instrumental parameter of analysis was set as follows: capillary voltage, 2.0 kV (ESI+) and 3.0 kV (ESI-); desolvation gas, N2 1000 L/h; cone gas, N2 150 L/h; desolvation temperature, 550 °C; source temperature, 150 °C, desolvation temp., 350 ℃. Data is collected in centroid mode. The most appropriate precursor ion, daughter ion, cone voltage, and collision energy were optimized and displayed in Table S2. 
All experimental data were collected and processed by Waters Masslynx™ software 4.1 and the Quanlynx program (Waters, Milford, MA, USA).
Method validation of pharmacokinetic research
[bookmark: _Hlk109255093](1) Specificity and selectivity: The specificity of this method was assessed by comparing the chromatograms of blank plasma, blank plasma spiked with mixed standards and internal standard (IS), and real rat plasma obtained after oral administration of JZOL. (2) Standard curve and linear range: Luteolin served as the internal standard for the analytes. The calibration curves were established by plotting the analytes concentration (X) against peak area ratios (analytes/IS) (Y). The slope, intercept and correlation coefficients of the linear regression equation were determined by weighted (1/x2) least squares linear regression method. The lower limit of quantification (LLOQ) was determined when the precision was ± 20% of the coefficient of variation with a signal-to-noise ratio (S/N) of 10. (3) Precision and accuracy: The intra- and inter-day precision and accuracy were evaluated using three concentration levels of QC samples (n=6) on the same day and three consecutive days, respectively. The “accuracy” was defined as relative error (RE) and “precision” were verified as relative standard deviation (RSD). (4) Extraction recovery and matrix effect: The recovery and matrix effect of the analytes were evaluated at three QC levels (n=6). The extraction recovery was evaluated by comparing the peak responses of pre‐extraction spiked plasma with that of post‐extraction spiked plasma. The matrix effects were determined by comparing the peak areas of the analytes in the post‐extraction spiked samples with those in MeOH solutions. (5) Stability: The stabilities of analytes were determined by using three concentrations of QC samples under different conditions (free-thaw cycles, room temperature for 8 h, -80 °C for 2 weeks, MS Auto–sampler for 24 h). Pharmacokinetic software was used to estimate pharmacokinetic parameters in vivo, and the statistical moment method was used to calculate pharmacokinetic parameters.
Network pharmacology studies
The species were limited to Homo sapiens and a medium confidence score > 0.4 was considered to indicate significance. The PPI network was visualized using Cytoscape 3.5 software and analyzed using the Molecular Complex Detection (MCODE) plugin. The parameters for MCODE analysis were set as follows: degree cutoff as 2, node score cutoff as 0.2, Kcore as 2, and Max depth as 100. Among all the recognized subnetworks, the most significant subnetwork with the best MCODE score was extracted to construct the compound-target pharmacological network.
2. [bookmark: _Hlk148993392]Chemical profile of JZOL by UPLC-Q/TOF-MS analysis
A total of 801 constituents, including flavonoids, alkaloids, anthraquinones, and triterpenes were collected in the self-building database. And five items: compound name, molecular formula, accurate mass, and diagnostic fragment ions or neutral losses were also recorded.
Identification of flavonoids 
[bookmark: OLE_LINK188]According to previous research, flavonoids are the main bioactive components in JZOL. This category of compounds was primarily derived from Scutellariae Radix and Glycyrrhizae Radix et Rhizoma. In this study, 37 flavonoids (23 flavones, 4 chalcones, 4 flavanones, 4 isoflavones and 1 isoflavanones) were identified, and 11 of them were unambiguously identified by comparison with reference standards. The diagnostic fragment ions of these compounds were the same as previously reported (Lin et al., 2013; Liu et al., 2009). Briefly, the primary MS behavior of aglycones was described by the RDA fragmentation pathway and neutral loss of CO (28 Da), CO2 (44 Da), H2O (18 Da), and CH3 (15 Da) (Wu et al., 2004). For flavonoid glycosides, the neutral loss of glycosidic (Glc: 162 Da, GluA: 176 Da) could easily observed in positive ion mode.
The [M-H]- ions of compounds 16 (Fig. 3A), and 29 were observed at m/z 417.1182, indicating they having the same elemental composition of C21H21O9. The obvious fragment ion [M-H-Glc]- at m/z 255.0658 were observed by the neutral loss of a glucose (162 Da). Additionally, the fragment ions: m/z 135.0086 [1,3A0]-, and m/z 119.0497 [1,3B0]- were produced by RDA cleavage of ring C. In addition, 16 and 29 showed the similar mass characteristics with reference standards, which were precisely identified as liquiritin and isoliquiritin, respectively.
[bookmark: _Hlk111404839][bookmark: _Hlk111404947][bookmark: _Hlk111405033][bookmark: _Hlk111405042]Compounds 30 (tR = 6.10 min)，31 (tR = 6.20 min), and 36 (tR = 7.33 min) gave the same molecular formula of C21H18O11 from their precursor [2M-H]- ions at m/z 891.1620 and [M-H]- ions at m/z 445.0771. The highest abundance fragment ion at m/z 269.0447 resulting from the loss of a GluA (C6H8O6, 176 Da). Moreover, product ions at m/z 251.0341 [M-H-GluA-H2O]-, 241.0508 [M-H-GluA-CO]-, 223.0401 [M-H-GluA-H2O-CO]- and 195.0452 [M-H-GluA-H2O-2CO]- were also detected. Hence, compound 30 was unambiguously identified as baicalin and by comparing its retention time with authentic reference substance and fragmentation pathways observed in the MSE experiments (Fig. 3B). Compounds 31 and 36 were tentatively identified as baicalein-6-O-β-D-glucuronide and norwogonin-7-O-β-D-glucuronide according to their lipid-water partition coefficient by references, respectively. 
[bookmark: _Hlk111406125][bookmark: _Hlk111406450][bookmark: _Hlk149050539][bookmark: _Hlk149050553]Compounds 46/70 had the same characteristic ion at m/z 283.0599 (C16H11O5) and the same RDA cleavage fragment ion at m/z 163.0035 (C8H3O4). The difference was that 46 exhibited the fragment ions m/z 175.0248 (C6H7O6) and 113.0241 (C5H5O3), which were identified as the diagnostic fragment of glucuronide. Hence, Compounds 46 and 70 were unambiguously identified as wogonoside and wogonin by compared with reference standards, respectively.
In addition to the above compounds, 30 flavonoids [flavones (10, 11, 18, 19, 21, 25, 33, 35, 37~39, 41~43, 46, 72, 74, 83, and 87); chalcones (7, 14, 54); flavanones (15, 26, and 32); isoflavones (57, 58, 86, and 89); isoflavanones (81, and 91)] were identified or tentatively characterized from JZOL (Table 1) based on their molecular weights and the tandem fragmentation patterns.
[bookmark: _Hlk111494922]Identification of triterpenoid saponins
[bookmark: _Hlk111408075][bookmark: OLE_LINK25]The identified 14 triterpenoid saponins (48, 56, 59, 60, 63, 66, 67, 71, 75, 77, 80, 84, 85, and 92) of JZOL were almost oleanane-type and were unique originating from Glycyrrhizae Radix et Rhizoma. In detail, compounds 67 and 75 were tentatively characterized as isomers, since they both produced the same precursor ion at m/z 823.4116 (C42H63O16, [M+H]+). In negative ion mode, the characteristic product ions at m/z 351.0577, 193.0356, 175.0247 and 113.0245 corresponded to elemental composition of C12H15O12, C6H9O7, C6H7O6 and C5H5O3, respectively. Furthermore, they both afford the product ion at m/z 453.3363 [M+H-2GluA-H2O]− as the base peak  in positive ion mode. And the characteristic fragment ion at m/z 647.3783 [M+H-GluA]+ was observed by the cleavage of a dehydrated glucuronic acid moiety. The daughter ions at m/z 471.3643 [M+H-2GluA]+; 453.3363 [M+H-2GluA-H2O]+; 435.3257 [M+H-2GluA-2H2O]+; 407.3294 [M+H-2GluA-2H2O-CO]+; 285.2221 [ M+H-2GluA-2H2O-CO-C9H14]+; 189.1645 [ M+H-2GluA-2H2O-CO-C9H14-C5H8O]+ were observed in high energy MS scan. Compared with the corresponding authentic standard, compounds 67 (Fig. 3C) and 75 were accurately identified as glycyrrhizic acid and (18β, 20α)-glycyrrhizic acid, respectively. Similarly, compounds 48, 56, 59, 60, 63, 66, 71, 77, 80, 84, 85, and 92 were successfully identified as 22-acetoxyl licorice saponin G2, licorice-saponin P2, licorice-saponin E2, licorice-saponin G2, uralsaponin U, licorice-saponin K2, licorice-saponin B2, uralsaponin B, uralsaponin C, licorice-saponin H2, licorice-saponin J2, and glycyrrhetinic acid, respectively.
Identification of alkaloids
[bookmark: _Hlk111450854][bookmark: _Hlk111450907][bookmark: _Hlk111451478]A total of twelve alkaloids were tentatively identified in JZOL, which were almost steroidal-type alkaloids and were unique from Fritillariae Ussuriensis Bulbus. Compound 6 eluted at 2.54 min with a [M+H]+ ion at m/z 464.3370 indicating an elemental composition of C27H46NO5. The fragment ions at m/z 446.3199 (C27H44NO4) and 428.3100 (C27H42NO3) were detected in high-collision-energy scan corresponding to the successive loss of H2O. Consequently, compound 6 was identified as pingpeimine A. Compound 27 was detected at 5.45 min with an excimer [M+H]+ ion at m/z 430.3319 (C27H44NO3). In addition, the characteristic daughter ions at m/z 412.3211 [M+H-H2O]+ and 396.2971 [M+H-H2O-CH4]+ were detected in the MSE analysis, suggesting that this compound was a typical jervine-type alkaloids. Comparison of the fragmentation behaviors with the reference standard, compound 27 was confirmed as peiminine. Similarly, Compound 23 (Fig. 3D) were unambiguously identified as peimisine by reference standard. Likewise, compounds 5, 8, 9, 12, 17, 20, 24, 28, and 34 were assigned as pingbeimine B, 15β-hydroxy-23-isopengbeisine B, pingbeimine C, (20R,25R)-23,26-epimino-3β-hydroxy-5α-cholest-23(N)-ene-6,22-dione-3-O-β-D-glucopyranoside, ussuriedine, zhebeinone-3-O-β-D-glucoside, verticine, pingbeinone-3-O-β-D-glucoside, and pingbeinone, respectively.
Identification of bile acids
In this study, a total of eleven bile acids were detected, which were originated from Bovis Calculus Artifactus. Compound 78 (tR = 12.19 min) gave the accurate molecular formula of C24H40O5 according to its precursor ions at m/z 407.2794 [M-H]- and 815.5669 [2M-H]-. In the MSE spectrum, the noticeable fragment ion at m/z 289.2173 [M-H-H2O-C5H8O2]- indicated that there was a side chain of C5H8O2 existed. Furthermore, characteristic diagnostic daughter ions at m/z 389.2696 [M-H-H2O]-, 371.2601 [M-H-2H2O]-, 353.2473 [M-H-3H2O]-, 345.2807 [M-H-CO2-H2O]-, 343.2636 [M-H-CO2-H2O-2H]-, 327.2683 [M-H-CO2-2H2O]-, 325.2518 [M-H-CO2-2H2O-2H]-,were observed in high-collision-energy scan. Compound 78 was accurately identified as cholic acid (Fig. 3E) by showing the same MS behavior with corresponding authentic standard. Compounds 79, 88, and 90 were all unambiguously identified as hyodeoxycholic acid, chenodeoxycholic acid, and deoxycholic acid by comparison with reference standards. Based on these similar fragmentation patterns, other bile acids (compounds 51, 62, 65, 69, 73, 76 and 82) were tentatively characterized as taurocholic acid, glycocholic acid, taurodeoxycholic acid, taurochenodeoxycholic acid, allocholic acid, hyocholic acid, and glycohyodeoxycholic acid, respectively. 
Identification of anthraquinones
[bookmark: _Hlk111453526][bookmark: _Hlk111467216]A total of six anthraquinones were characterized in JZOL. Compounds 40 and 45 showed the same [M-H]- ions at m/z 415.1029 with molecular formula as C21H20O9 in the MS spectrum. They both eliminated a glucose group to obtain the base peak at m/z 253.0507, and a series of ions at m/z 295.0605, 277.0512, 225.0550 were observed. Therefore, Compounds 40 and 45 were unambiguously identified as chrysophanol-1-O-β-D-glucopyranoside and chrysophanol-8-O-β-D-glucopyranoside by comparing with their retention times and accurate mass measurements and with reference standards. Similarly, compound 68 was confirmed as rhein by comparison with reference standard. Compound 68 (Fig. 3F) was eluted at 11.25 min with the precursor ion at m/z 283.0239 ([M-H]-, C15H7O6) and m/z 285.0711 ([M+H]+, C15H9O6). The major characteristic fragments at m/z 239.0344 [M-H-CO2]-, 211.0388 [M-H-CO2-CO]-, 183.0446 [M-H-CO2-2CO]- were generated from the successive neutral losses of CO2 and CO. Moreover, compounds 13, 22, and 44 were considered as aloeemodin-8-O-β-D-glucoside, pulmatin and rhein-8-O-β-D-glucoside, respectively.
Identification of other compounds
In addition to the five main groups mentioned above, another 12 obvious peaks (seven diterpenoids and 5 other types) of JZOL were identified. Compounds 2 and 50 were unambiguously identified as gallic acid and stevioside by comparison with the reference standards. Compounds 49, 52, 53, 55, 61 and 64 were tentatively assigned as rebaudioside A, rebaudioside B xyloside, rebaudioside C, rebaudioside G, steviobioside and dulcosideA, respectively, by matching their mass with the chemical database within 5 ppm. Similarly, compounds 1, 3, 4 and 47 were also identified according to our database, report literature and reference standards.
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FIGURE CAPTIONS
Fig. S1. EIC-MS peaks of accurately identified prototypes.
Fig. S21. EIC-MS peaks of all reference standards
Fig. S32. Basic peak intensity (BPI) profiles of four individual herbs in positive ion mode. RR = Rhei Radix et Rhizoma, GR = Glycyrrhizae Radix et Rhizoma, FUB = Fritillariae Ussuriensis Bulbus, and SR = Scutellariae Radix
Fig. S43. Basic peak intensity (BPI) profiles of four individual herbs in negative ion mode. RR = Rhei Radix et Rhizoma, GR = Glycyrrhizae Radix et Rhizoma, FUB = Fritillariae Ussuriensis Bulbus, and SR = Scutellariae Radix
Fig. S54. Chemical structures of 11 analytes and IS
Fig. S65. MRM parameters of analytes from JZOL and IS in rat plasma: (a) Blank plasma; (b) Blank plasma + LLOQ; (c) Plasma samples administered with JZOL.  (A) liquiritin; (B) peimisine; (C) isoliquiritin; (D) baicalin; (E) liquiritigenin; (F) oyoxylin A -7-O-β-D-gluA; (G) wogonoside; (H) isoliquiritigenin; (I) glycyrrhizic acid; (J) wogonin; (K) rhein; (L) IS (luteolin).  
Fig. S76. MRM parameters of analytes from JZOL and IS in rat plasma for carry-over effect: (a) Blank plasma + LLOQ; (b) Blank plasma; (c) Blank plasma + HLOQ; (A) liquiritin; (B) peimisine; (C) isoliquiritin; (D) baicalin; (E) liquiritigenin; (F) oyoxylin A -7-O-β-D-gluA; (G) wogonoside; (H) isoliquiritigenin; (I) glycyrrhizic acid; (J) wogonin; (K) rhein; (L) IS (luteolin)
Fig. S87. The association between 46 targets in the network target group and the top 20 signaling pathways. The targets of the core subnetwork (Mode 1) and the targets regulated by Gypsum Fibrosum and Chloriti Lapis are labeled by red and blue box respectively.
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Table S1 Reference standards used in this study
	No.
	Name
	Furmula
	CAS
	Batch NO.
	Purity (%)

	1
	chrysin 7-O-β-D-glucuronide
	C21H18O10
	35775-49-6
	BP3423
	98

	2
	chrysophanol-1-O-β-D-glucopyranoside
	C21H20O9
	4839-60-5
	BP0349
	98

	3
	stevioside
	C38H60O18
	57817-89-7
	BP1342
	98

	4
	isoliquiritigenin
	C15H12O4
	961-29-5
	BP0787
	98

	5
	wogonoside
	C22H20O11
	51059-44-0
	BP1454
	98

	6
	(18β, 20α)-glycyrrhizic acid
	C42H62O16
	118441-85-3
	BP2052
	98

	7
	glycyrrhetinic acid
	C30H46O4
	471-53-4
	BP0681
	99

	8
	oroxylin A 7-O-β-D-glucuronide
	C22H20O11
	36948-76-2
	BP1046
	98

	9
	gallic acid
	C7H6O5
	149-91-7
	110831-201605
	90.8

	10
	cholic acid
	C24H40O5
	81-25-4
	100078-201415
	99

	11
	hyodeoxycholic acid
	C24H40O4
	83-49-8
	100087-201401
	99.7

	12
	chenodeoxycholic acid
	C24H40O4
	474-25-9
	110806-201708
	99

	13
	deoxycholic acid
	C24H40O4
	83-44-3
	110724-201808
	98

	14
	[bookmark: _Hlk109226586]luteolin
	C15H10O6
	491-70-3
	111743-201702
	99

	15
	skullcapflavone II
	C19H18O8
	55084-08-7
	111610-201908
	98

	16
	wogonin
	C16H12O5
	632-85-9
	111514-201706
	98

	17
	baicalin 
	C21H18O11
	21967-41-9
	110715-201821
	95.4

	18
	rhein
	C15H8O6
	478-43-3
	110757-201607
	99.3

	19
	liquiritin
	C21H22O9
	551-15-5
	110714-201711
	95

	20
	peimisine
	C27H41NO3
	19773-24-1
	110715-201815
	98

	21
	liquiritigenin
	C15H12O4
	578-86-9
	DST190920-010
	98

	22
	isoliquiritin
	C21H22O9
	5041-81-6
	DST190802-142
	98

	23
	aloeemodin-8-O-β-D-glucopyranoside
	C21H20O10
	33037-46-6
	DST141028-013
	98

	24
	glycyrrhizic acid
	C42H62O16
	1405-86-3
	B20417
	98

	25
	chrysophanol-8-O-β-D-glucopyranoside
	C21H20O9
	13241-28-6
	B20239
	98

	26
	peiminine
	C27H43NO3
	18059-10-4
	B20081-20
	98

	27
	liquiritigenin apioside
	C26H30O13
	74639-14-8
	isolation
	98

	28
	licorice-saponin G2
	C42H62O17
	118441-84-2
	isolation
	98




Table S2 Optimized multiple reaction monitoring parameters of 11 analytes and IS.
	Analytes
	tR (min)
	Polarity
	Ion pair (Precursor>product, m/z)
	Cone voltge (V)
	Collision voltage (eV）

	liquiritin
	2.24
	Pos.
	257.08>137.04
	20
	10

	peimisine
	2.31
	Pos.
	428.32>114.34
	30
	20

	isoliquiritin
	2.95
	Pos.
	419.13>257.08
	26
	10

	baicalin
	3.09
	Pos.
	447.09>270.75
	30
	20

	liquiritigenin
	3.75
	Pos.
	257.08>137.04
	30
	20

	oyoxylin A -7-O-β-D-gluA
	4.08
	Pos.
	461.10>285.00
	34
	20

	wogonoside
	4.71
	Neg.
	459.10>283.10
	20
	17

	isoliquiritigenin
	6.92
	Pos.
	257.08>137.04
	35
	20

	glycyrrhizic acid
	8.45
	Neg.
	821.40>351.05
	6
	40

	wogonin
	9.03
	Pos.
	285.07>269.84
	36
	20

	rhein
	9.10
	Neg.
	283.02>239.03
	30
	15

	luteolin (IS)
	3.82
	Pos.
	287.06>152.91
	32
	20


Pos.: Positive; Neg.: Negative.




Table S3 Prototypes of JZOL identified in rat plasma (identified by reference standards)
	No.
	tR
	Formula
	Selected ion
	Measured Mass
	Calculated Mass
	Mass Error
	MS/MS or MSE fragmentation
	Identification
	Source
	Type

	
	
	
	
	
	
	
	ESI+
	ESI-
	
	
	

	P1*
	1.10
	[M-H]-
	C7H6O5
	169.0137
	169.0137
	0.0
	N/A
	169.0134, 125.0240
	gallic acid
	P, U
	O 

	P2*
	3.65
	C21H20O10
	[M-H]-
	431.0980
	431.0978
	0.5
	N/A
	269.0450, 239.0532, 135.0094
	aloeemodin-8-O-β-d-glucoside
	P
	AN

	P3*
	3.72
	C26H30O13
	[M-H]-
	549.1603
	549.1608
	0.4
	257.0810, 239.0723, 137.0248
	417.1175, 255.0657, 135.0088, 119.0496
	liquiritin apioside
	P, U
	F

	P4*
	3.76
	C21H22O9
	[M-H]-
	417.1185
	417.1186
	-0.2
	257.0813
	255.0657, 135.0087, 119.0497
	liquiritin
	P, U
	F

	P5*
	5.52
	C27H43NO3
	[M+H]+
	430.3311
	430.3321
	-2.3
	412.3216
	N/A
	peiminine
	P, F
	A

	P6*
	5.63
	C21H22O9
	[M-H]-
	417.1191
	417.1186
	1.2
	257.0817, 239.0723, 137.0244
	255.0658, 135.0089, 119.0508
	isoliquiritin
	P, U
	F

	P7*
	6.06
	C21H18O11
	[M-H]-
	445.0777
	445.0771
	1.3
	N/A
	269.0450, 251.0398, 223.0395,195.0082
	baicalin
	P, U, B
	F

	P8*
	6.14
	C15H12O4
	[M-H]-
	255.0659
	255.0657
	0.8
	257.0813, 239.0717, 137.0247
	135.0082, 119.0503
	liquiritigenin
	P, U, F, B
	F

	P9*
	7.71
	C21H18O10
	[M-H]-
	429.0826
	429.0822
	0.9
	N/A
	253.0501
	chrysin-7-O-β-d-glucuronide
	P, B
	F

	P10*
	7.75
	C22H20O11
	[M-H]-
	459.0928
	459.0927
	-0.2
	N/A
	283.0606, 268.0372
	oroxylin A-7-O-β-d-glucuronide
	P, B
	F

	P11*
	8.22
	C21H20O9
	[M-H]-
	415.1036
	415.1029
	1.7
	N/A
	253.0507
	chrysophanol-8-O-β-d-glucopyranoside
	P, U
	AN

	P12*
	8.26
	C22H20O11
	[M-H]-
	459.0924
	459.0927
	-0.7
	285.0762, 270.0527
	283.0604, 268.0366, 240.0410, 175.0250, 113.0246
	wogonoside
	P, B
	F

	P13*
	9.64
	C15H12O4
	[M-H]-
	255.066
	255.0657
	1.2
	137.0247
	135.0082, 119.0497
	isoliquiritigenin
	P, U
	F

	P14*
	10.49
	C42H62O17
	[M-H]-
	837.3902
	837.3909
	-0.8
	487.3409, 469.3303, 451.3207
	819.3805, 803.3708, 351.0558
	licorice-saponin G2
	U
	T

	P15*
	11.13
	C42H62O16
	[M+H]+
	823.4138
	823.4116
	2.2
	647.3795, 471.3462, 453.3369, 435.3275, 407.3300, 389.3200
	N/A
	glycyrrhizic acid
	P, U, F
	T

	P16*
	11.26
	C15H8O6
	[M-H]-
	283.0243
	283.0243
	0
	N/A
	239.0344, 211.0395, 183.0446
	rhein
	P, U, F
	AN

	P17*
	11.27
	C16H12O5
	[M-H]-
	283.0607
	283.0606
	0.4
	N/A
	268.0365, 239.0338, 212.0473
	wogonin
	P, U
	F

	P18*
	11.71
	C19H18O8
	[M-H]-
	373.0927
	373.0923
	1.1
	345.0610, 285.0763
	343.0454, 328.0219, 300.0270
	skullcapflavone II
	P, U
	F

	P19*
	12.19
	C24H40O5
	[M-H]-
	407.2808
	407.2797
	2.7
	N/A
	389.2656, 371.2590, 353.2496, 345.2799, 289.2167
	cholic acid
	P, B, U, F
	B

	P20*
	12.46
	C24H40O4
	[M-H]-
	391.2851
	391.2848
	0.8
	N/A
	373.2731, 328.9802
	hyodeoxycholic acid
	P, U, F
	B

	P21*
	14.45
	C24H40O4
	[M-H]-
	391.2853
	391.2848
	1.3
	N/A
	373.2746, 355.2637, 328.2852, 327.2689
	deoxycholic acid
	P, U, F
	B


Note: * the compound was unambiguously identified with reference standard, N/A：not detected; F: Flavonoids, T: Triterpenoid saponins, A: Alkaloids, B: Bile acids, AN: Anthraquinones, O: Others; P，U，B  and  F represents plasma, urine, bile, and feces.

Table S4 Docking Scores of Targets-Compounds Couples-1
	Target name/ PDB ID/AlphaFold ID
	ALOX5
/6n2w
	ALOX15/ AF-P16050-F1
	APP/4pqd
	BCL2/6gl8
	BCL2L1
/7jgw
	CASP1/1sc3
	CCR5/4mbs
	CSF1R
/6t2w
	CXCR4
/3odu
	F2/4ud9

	Rhein
	-5.287
	-7.418
	-4.877
	-4.669
	-5.795
	-4.747
	-6.491
	-10.212
	-6.472
	-5.911

	Liquiritigenin
	-6.096
	-6.642
	-5.267
	-6.226
	-7.387
	-6.318
	-7.595
	-8.592
	-6.874
	-7.413

	Aloe emodin-8-O-β-D-glucopyranoside
	-5.379
	-6.776
	-5.431
	-6.274
	-5.815
	-4.583
	-6.859
	-8.346
	-6.966
	-5.293

	Chrysophanol-1-O-β-D-glucopyranoside
	-5.584
	-7.78
	-4.111
	-5.277
	-5.686
	-4.404
	-6.188
	-8.273
	-7.768
	-4.884

	Baicalin
	-5.521
	-7.742
	-4.501
	-5.051
	-5.5
	-4.142
	-7.251
	-7.964
	-6.458
	-5.653

	Gallic acid
	-6.312
	-5.623
	-4.939
	-4.698
	-5.419
	-5.203
	-6.699
	-7.708
	-5.598
	-6.438

	Liquiritin
	-6.566
	-8.142
	-5.205
	-4.981
	-6.829
	-7.357
	-7.625
	-7.631
	-7.399
	-5.23

	Skullcapflavone II
	-5.575
	-3.887
	-4.999
	-4.743
	-5.456
	-4.984
	-7.135
	-7.53
	-6.31
	-4.437

	Chrysophanol-8-O-β-D-glucopyranoside
	-5.85
	-7.505
	-4.188
	-5.904
	-5.36
	-6.052
	-6.416
	-7.525
	-8.898
	-5.408

	Isoliquiritin
	-5.302
	-8.142
	-4.723
	-4.015
	-6.357
	-3.222
	-7.625
	-7.52
	-7.108
	-4.716

	Chrysin-7-O-β-D-glucuronide
	-5.586
	-7.448
	-4.397
	-4.27
	-5.568
	-4.303
	-7.43
	-7.476
	-7.159
	-5.632

	Wogonin
	-5.547
	-5.688
	-4.91
	-4.421
	-7.08
	-4.907
	-6.817
	-7.206
	-6.352
	-7.065

	Isoliquiritigenin
	-6.096
	-6.317
	-5.267
	-6.226
	-7.114
	-6.318
	-7.268
	-7.197
	-6.079
	-6.57

	Liquiritin apioside
	-5.525
	-5.274
	-5.205
	-4.981
	-6.829
	0
	-7.036
	-7.123
	-7.399
	-5.23

	Oroxylin A 7-O-β-D-glucuronide
	-5.268
	-5.664
	-4.613
	-4.222
	-5.394
	0
	-7.497
	-6.925
	-6.286
	-6.371

	Deoxycholic acid
	-4.997
	-4.88
	-4.847
	-4.901
	-4.235
	-4.31
	-5.377
	-6.829
	-5.886
	-3.948

	Hyodeoxycholic acid
	-4.997
	-4.88
	-4.072
	-4.679
	-4.235
	-4.31
	-5.377
	-6.798
	-5.091
	-3.948

	Cholic acid
	-7.035
	-4.88
	-4.847
	-4.901
	-5.355
	-5.064
	-5.819
	-6.829
	-5.886
	-3.948

	Wogonoside
	-5.992
	-6.085
	-4.248
	-4.289
	-5.863
	0
	-7.63
	-5.757
	-6.073
	0

	Peimisine
	-4.689
	0
	-3.21
	-4.592
	-3.548
	0
	-6.276
	-4.708
	-6.296
	0

	Glycyrrhizic acid
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Licoricesaponin G2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0



Table S4 Docking Scores of Targets-Compounds Couples-2
	Target name/ PDB ID/AlphaFold ID
	HSP90AA1
/6tn5
	IKBKB
/4kik
	LGALS3
/3zsj
	LTA4H/3b7s
	LTB4R
/7k15
	MAPK8
/2xrw
	MAPK14
/3lff
	MAPKAPK2/1nxk
	MMP2/3ayu
	MYLK
/6c6m

	Rhein
	-7.432
	-8.793
	-4.26
	-8.782
	-6.607
	-8.251
	-6.48
	-7.367
	-4.723
	-5.057

	Liquiritigenin
	-7.653
	-8.59
	-5.668
	-6.7
	-6.403
	-8.28
	-6.046
	-8.207
	-7.687
	-5.1

	Aloe emodin-8-O-β-D-glucopyranoside
	-8.222
	-8.164
	-5.844
	-6.727
	-7.535
	-6.136
	-5.258
	-9.422
	-7.009
	-3.195

	Chrysophanol-1-O-β-D-glucopyranoside
	-7.174
	-7.998
	-4.223
	-5.799
	-6.796
	-8.108
	-6.327
	-7.197
	-4.922
	-3.404

	Baicalin
	-7.397
	-7.867
	-4.469
	-6.766
	-6.727
	-9.815
	-4.507
	-7.365
	-5.469
	-4.347

	Gallic acid
	-6.295
	-6.399
	-4.973
	-9.168
	-5.506
	-5.901
	-5.391
	-5.365
	-5.768
	-5.474

	Liquiritin
	-8.042
	-8.842
	-4.694
	-7.11
	-8.173
	-8.79
	-5.048
	-8.164
	-6.667
	-4.871

	Skullcapflavone II
	-7.247
	-7.219
	-3.977
	-5.765
	-6.538
	-8.089
	-5.463
	-7.248
	-4.792
	-3.669

	Chrysophanol-8-O-β-D-glucopyranoside
	-8.572
	-7.215
	-4.593
	-7.868
	-6.865
	-7.714
	-6.557
	-6.188
	-5.64
	-3.708

	Isoliquiritin
	-8.042
	-7.726
	-4.694
	-7.084
	-8.173
	-8.096
	-4.566
	-6.24
	-6.667
	-4.264

	Chrysin-7-O-β-D-glucuronide
	-6.98
	-8.023
	-4.029
	-9.969
	-7.53
	-10.042
	-4.506
	-6.689
	-4.969
	-3.72

	Wogonin
	-7.018
	-8.987
	-4.173
	-5.675
	-6.422
	-8.146
	-6.061
	-6.929
	-4.947
	-3.722

	Isoliquiritigenin
	-7.653
	-8.59
	-5.668
	-6.347
	-6.403
	-8.28
	-6.046
	-6.84
	-7.687
	-4.412

	Liquiritin apioside
	-7.286
	-8.842
	-4.641
	-7.11
	-8.079
	-7.614
	-5.048
	-8.164
	-6.254
	-4.462

	Oroxylin A 7-O-β-D-glucuronide
	-7.13
	-8.015
	-4.552
	-8.719
	-6.287
	-8.171
	-4.448
	-6.877
	-5.187
	-3.769

	Deoxycholic acid
	-5.242
	-5.765
	-4.3
	-7.316
	-5.208
	-4.523
	-4.137
	-5.511
	-3.847
	-3.368

	Hyodeoxycholic acid
	-5.242
	-5.283
	-3.397
	-7.255
	-4.924
	-4.07
	-4.056
	-4.507
	-3.847
	-3.268

	Cholic acid
	-5.242
	-5.765
	-4.3
	-8.211
	-5.58
	-6.338
	-5.185
	-5.791
	-4.088
	-3.926

	Wogonoside
	-5.886
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Peimisine
	-5.514
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Glycyrrhizic acid
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Licoricesaponin G2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0






	
Table S4 Docking Scores of Targets-Compounds Couples-3
	Target name/ PDB ID/AlphaFold ID
	NR3C1
/4udd
	PDE4B
/4kp6
	PIK3CD
/6pyr
	PIK3CG
/4anv
	PPARG
/6ms7
	PRKCA
/4ra4
	PRKCG
/2uzp
	PRKCQ
/1xjd
	PTAFR
	NR3C1
/4udd

	Rhein
	-5.245
	-9.165
	-11.106
	-8.365
	-9.079
	-7.596
	-6.126
	-4.762
	-7.858
	-5.233

	Liquiritigenin
	-6.748
	-9.034
	-9.095
	-8.058
	-8.415
	-7.583
	-8.103
	-4.748
	-7.133
	-5.188

	Aloe emodin-8-O-β-D-glucopyranoside
	-5.199
	-8.886
	-9.33
	-6.785
	-7.617
	-6.933
	-7.288
	-5.038
	-7.303
	-6.83

	Chrysophanol-1-O-β-D-glucopyranoside
	-4.246
	-8.53
	-7.386
	-7.517
	-6.828
	-6.501
	-8.008
	-4.367
	-6.915
	-3.587

	Baicalin
	-6.744
	-8.855
	-11.785
	-8.448
	-7.277
	-9.098
	-7.686
	-4.89
	-7.292
	-6.14

	Gallic acid
	-5.25
	-6.632
	-10.05
	-6.145
	-5.104
	-5.323
	-5.374
	-6.002
	-6.498
	-5.633

	Liquiritin
	-6.002
	-6.676
	-8.614
	-9.549
	-9.172
	-8.187
	-7.703
	-5.202
	-8.473
	-6.599

	Skullcapflavone II
	-5.099
	-7.361
	-9.126
	-7.402
	-6.028
	-6.396
	-5.518
	-4.621
	-7.895
	-4.213

	Chrysophanol-8-O-β-D-glucopyranoside
	-4.77
	-8.44
	-9.236
	-7.275
	-8.279
	-7.279
	-6.645
	-5.139
	-6.818
	-5.172

	Isoliquiritin
	-4.596
	-6.441
	-7.703
	-7.692
	-8.894
	-7.214
	-7.141
	-4.733
	-6.847
	-5.584

	Chrysin-7-O-β-D-glucuronide
	-6.129
	-8.91
	-11.841
	-8.227
	-7.448
	-8.476
	-7.604
	-4.729
	-7.741
	-6.044

	Wogonin
	-5.918
	-8.531
	-8.637
	-7.778
	-6.469
	-7.837
	-6.13
	-4.203
	-6.951
	-4.498

	Isoliquiritigenin
	-6.193
	-8.946
	-9.095
	-7.097
	-7.243
	-7.583
	-5.997
	-4.74
	-7.024
	-4.639

	Liquiritin apioside
	-6.002
	-6.388
	-8.614
	-9.549
	-9.172
	-8.187
	-7.703
	-4.896
	-8.473
	-6.599

	Oroxylin A 7-O-β-D-glucuronide
	-6.949
	-8.35
	-12.174
	-8.338
	-7.519
	-9.674
	-7.065
	-4.559
	-7.57
	-6.026

	Deoxycholic acid
	-5.354
	-9.146
	-9.742
	-5.403
	-4.339
	-8.254
	-5.865
	-4.317
	-4.025
	-3.529

	Hyodeoxycholic acid
	-4.978
	-9.146
	-9.742
	-5.403
	-3.405
	-8.254
	-5.622
	-4.061
	-4.025
	-3.328

	Cholic acid
	-5.504
	-9.146
	-9.986
	-5.927
	-4.728
	-8.254
	-5.865
	-4.317
	-4.025
	-3.529

	Wogonoside
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Peimisine
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Glycyrrhizic acid
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Licoricesaponin G2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0







Table S4 Docking Scores of Targets-Compounds Couples-4
	Target name/ PDB ID/AlphaFold ID
	PTGDR2
/7m8w
	PTGS2/AF-D9MWI3-F1
	SELP/1g1s
	TLR9/AF-Q9NR96-F1
	TRPV4
/4dx2
	XIAP/1tw6
	CNR2/5zty
	GAPDH
/6m61
	HPSE/5l9z
	HSPA8/3ldq

	Rhein
	-7.191
	-4.729
	-5.084
	-5.29
	-6.444
	-5.268
	-8.114
	-7.69
	-7.101
	-6.775

	Liquiritigenin
	-7.207
	-5.387
	-5.005
	-5.733
	-4.922
	-3.949
	-8.717
	-8.633
	-5.227
	-5.88

	Aloe emodin-8-O-β-D-glucopyranoside
	-6.24
	-4.799
	-5.21
	-5.452
	-6.157
	-5.31
	-7.98
	-9.369
	-4.675
	-6.369

	Chrysophanol-1-O-β-D-glucopyranoside
	-8.654
	-3.306
	-5.157
	-5.507
	-4.767
	-3.934
	-8.702
	-8.011
	-4.058
	-5.454

	Baicalin
	-7.532
	-3.987
	-5.373
	-5.51
	-5.982
	-4.221
	-8.132
	-7.301
	-6.583
	-6.608

	Gallic acid
	-5.567
	-5.433
	-6.011
	-4.902
	-5.485
	-5.267
	-6.435
	-5.96
	-6.281
	-7.776

	Liquiritin
	-6.501
	-4.697
	-6.011
	-6.117
	-6.011
	-5.1
	-9.818
	-7.418
	-4.429
	-6.392

	Skullcapflavone II
	-7.451
	-4.361
	-4.313
	-5.416
	-4.994
	-4.443
	-8.102
	-7.36
	-4.705
	-4.818

	Chrysophanol-8-O-β-D-glucopyranoside
	-7.607
	-4.4
	-4.935
	-5.587
	-4.923
	-4.097
	-8.974
	-7.93
	-4.506
	-5.388

	Isoliquiritin
	-5.945
	-4.488
	-5.036
	-5.255
	-5.394
	-3.95
	-9.818
	-7.418
	-4.342
	-6.392

	Chrysin-7-O-β-D-glucuronide
	-6.508
	-4.257
	-5.322
	-5.823
	-6.225
	-4.399
	-8.971
	-6.33
	-6.115
	-6.949

	Wogonin
	-7.604
	-4.824
	-4.531
	-4.596
	-4.822
	-4.317
	-7.996
	-6.263
	-5.844
	-4.885

	Isoliquiritigenin
	-5.696
	-4.619
	-5.005
	-5.359
	-4.922
	-3.949
	-8.163
	-8.154
	-5.227
	-5.88

	Liquiritin apioside
	-5.79
	-4.238
	-6.011
	-6.117
	-6.011
	-4.834
	-9.316
	-6.662
	-4.076
	-5.157

	Oroxylin A 7-O-β-D-glucuronide
	-7.866
	-3.748
	-5.184
	-5.52
	-5.863
	-4.179
	0
	-7.8
	-5.491
	-6.504

	Deoxycholic acid
	-6.17
	-3.505
	-4.169
	-5.588
	-4.707
	-4.165
	-7.879
	-5.602
	-4.594
	-6.006

	Hyodeoxycholic acid
	-6.17
	-2.825
	-4.169
	-5.588
	-4.334
	-3.839
	-7.879
	-5.426
	-4.267
	-5.739

	Cholic acid
	-7.52
	-3.505
	-5.032
	-5.588
	-4.707
	-4.165
	-7.879
	-5.602
	-4.786
	-6.006

	Wogonoside
	0
	0
	0
	0
	-5.264
	-3.902
	-9.289
	-5.568
	-6.008
	-6.12

	Peimisine
	0
	0
	0
	0
	-2.943
	-4.99
	0
	-4.105
	0
	-3.005

	Glycyrrhizic acid
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Licoricesaponin G2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0







[bookmark: _GoBack]Table S4 Docking Scores of Targets-Compounds Couples-5
	Target name/ PDB ID/AlphaFold ID
	MAPK10
/7orf
	NFKB1/1svc
	PLA2G4A
/1cjy
	PLG/1ddj
	TRPV1/6l93
	SYK/4yjr

	Rhein
	-5.882
	-6.798
	-5.032
	-7.836
	-4.781
	-5.186

	Liquiritigenin
	-6.838
	-8.444
	-5.571
	-7.844
	-6.832
	-4.772

	Aloe emodin-8-O-β-D-glucopyranoside
	-6.6
	-7.278
	-5.315
	-7.916
	-5.837
	-5.991

	Chrysophanol-1-O-β-D-glucopyranoside
	-5.285
	-6.809
	-4.679
	-7.718
	-6.159
	-4.59

	Baicalin
	-6.524
	-8.109
	-5.258
	-6.888
	-6.27
	-4.115

	Gallic acid
	-6.705
	-6.255
	-5.908
	-6.967
	-7.352
	-4.578

	Liquiritin
	-7.162
	-7.576
	-5.16
	-8.786
	-6.295
	-5.681

	Skullcapflavone II
	-5.331
	-6.223
	-3.942
	-5.877
	-6.92
	-3.414

	Chrysophanol-8-O-β-D-glucopyranoside
	-6.276
	-7.193
	-4.783
	-7.907
	-6.073
	-4.893

	Isoliquiritin
	-5.912
	-6.878
	-5.16
	-8.786
	-6.075
	-4.812

	Chrysin-7-O-β-D-glucuronide
	-7.081
	-8.907
	-5.024
	-7.356
	-6.524
	-4.524

	Wogonin
	-5.228
	-8.544
	-5.752
	-7.35
	-6.832
	-3.612

	Isoliquiritigenin
	-6.838
	-8.1
	-5.571
	-7.844
	-6.315
	-4.772

	Liquiritin apioside
	-7.162
	-7.576
	-4.692
	-8.097
	-6.295
	-5.681

	Oroxylin A 7-O-β-D-glucuronide
	-5.273
	-8.988
	-4.731
	-5.227
	-6.061
	-4.411

	Deoxycholic acid
	-5.024
	0
	-4.245
	-6.894
	-5.07
	-4.261

	Hyodeoxycholic acid
	-4.107
	0
	-3.321
	-6.894
	-4.494
	-4.261

	Cholic acid
	-5.024
	-3.408
	-4.245
	-6.894
	-5.07
	-4.261

	Wogonoside
	-6.908
	-6.39
	-5.871
	-6.538
	-5.699
	-4.508

	Peimisine
	-3.292
	-3.209
	-2.936
	-4.703
	-4.994
	-4.14

	Glycyrrhizic acid
	0
	0
	0
	0
	0
	0

	Licoricesaponin G2
	0
	0
	0
	0
	0
	0



	
Table S5 Linear regression data of plasma analytes in rats (n=3)
	Analytes
	tR (min)
	LLOQ
(ng/ml)
	Range
(ng/ml)
	Linear regression equation
（n=3)
	Correlation coefficient (r)

	liquiritin
	2.24
	4
	4-800
	Y=0.00284197X+0.006905
	0.9973

	peimisine
	2.31
	0.16
	0.16-32
	Y=0.140507X+0.000142058
	0.9976

	isoliquiritin
	2.95
	0.5
	0.5-100
	Y=0.0911837X+0.0145216
	0.9976

	baicalin
	3.09
	10
	10-2000
	Y=0.0203726X-0.00674103
	0.9977

	liquiritigenin
	3.76
	0.5
	0.5-100
	Y=0.0148813X+0.000510555
	0.9940

	oyoxylin A -7-O-β-D-gluA
	4.08
	2.5
	2.5-500
	Y=0.0701736X-0.00223962
	0.9988

	wogonoside
	4.71
	4
	4-800
	Y=0.00987439X+0.000446886
	0.9990

	isoliquiritigenin
	6.92
	0.16
	0.16-32
	Y=0.353128X+0.0116282
	0.9960

	glycyrrhizic acid
	8.45
	16
	16-3200
	Y=0.000808218X+0.00408902
	0.9966

	wogonin
	9.03
	0.2
	0.2-40
	Y=0.390815X+0.00215408
	0.9988

	rhein
	9.10
	0.5
	0.5-100
	Y=0.0280854X-0.00148675
	0.9988




Table S6 LLOQ precision and accuracy data of 11 analytes in rat plasma (n=6)
	Analytes
	Spiked conc. (ng/mL)
	Mean (ng/mL)
	RE%
	RSD%

	liquiritin
	4
	4.09
	-2.32
	8.68

	peimisine
	0.16
	0.16
	1.23
	4.82

	isoliquiritin
	0.5
	0.5
	-1.41
	4.94

	baicalin
	10
	9.89
	1.05
	4.76

	liquiritigenin
	0.5
	0.51
	-2.43
	8.32

	oyoxylin A-7-O-β-D-gluA
	2.5
	2.52
	-1.06
	4.15

	wogonoside
	4
	4.03
	-0.93
	7.36

	isoliquiritigenin
	0.16
	0.16
	2.16
	4.15

	glycyrrhizic acid
	16
	16.12
	-0.78
	6.9

	wogonin
	0.2
	0.2
	-1.28
	3.33

	rhein
	0.5
	0.51
	-1.48
	6.31





Table S7 Precision and accuracy data of the analytes in rat plasma (n=6)
	
	
	Inter-day(n=6)
	Intra-day(n=18)

	Analytes
	Spiked conc.
(ng/ml)
	Obeserved conc.
(ng/ml)
	Accuracy
RE%
	Precision
RSD%
	Observed conc.
(ng/ml)
	Accuracy
RE%
	Precison
RSD%

	liquiritin
	8
	8.34
	-6.82
	6.99
	8.18
	-2.36
	6.02

	
	64
	66.86
	4.90
	4.96
	65.58
	-2.40
	4.02

	
	400
	386.42
	4.10
	2.96
	391.65
	2.08
	3.32

	peimisine
	0.32
	0.35
	-10.16
	4.42
	0.34
	-7.51
	5.55

	
	2.56
	2.70
	-7.12
	4.48
	2.59
	-1.13
	12.90

	
	16
	16.32
	-1.95
	3.23
	15.73
	1.68
	8.04

	isoliquiritin
	1
	1.01
	-0.62
	5.19
	1.00
	-0.57
	4.61

	
	8
	7.96
	-0.50
	2.83
	7.93
	0.80
	5.61

	
	50
	47.72
	5.13
	2.09
	49.00
	1.99
	3.11

	baicalin
	20
	18.33
	9.26
	3.23
	19.32
	3.38
	6.72

	
	160
	154.67
	3.93
	3.72
	158.43
	0.97
	4.63

	
	1000
	903.89
	11.22
	6.97
	958.63
	4.13
	6.99

	liquiritigenin
	1
	1.04
	-7.62
	11.41
	1.02
	-2.74
	9.21

	
	8
	8.27
	-4.29
	5.05
	8.21
	-2.62
	3.97

	
	50
	50.00
	0.14
	1.53
	49.23
	1.53
	3.22

	oyoxylin A -7-O-β-D-gluA
	5
	5.14
	-2.97
	2.63
	5.11
	-2.31
	2.86

	
	40
	41.73
	-5.71
	4.19
	40.76
	-1.90
	3.29

	
	250
	254.16
	-1.57
	1.30
	248.47
	0.61
	3.24

	wogonoside
	8
	8.26
	-3.24
	2.63
	8.26
	-3.27
	3.44

	
	64
	69.73
	-10.67
	5.72
	66.80
	-4.3
	5.34

	
	400
	409.73
	-2.82
	2.01
	399.84
	0.03
	4.33

	isoliquiritigenin
	0.32
	0.32
	-1.80
	4.12
	0.32
	-1.13
	4.11

	
	2.56
	2.67
	-5.60
	3.60
	2.61
	-2.07
	3.50

	
	16
	16.28
	-1.86
	1.46
	15.96
	0.24
	3.32

	glycyrrhizic acid
	32
	29.57
	10.09
	11.40
	30.61
	4.33
	12.99

	
	256
	261.74
	-3.53
	3.54
	246.25
	3.80
	12.48

	
	1600
	1429.7
	14.05
	11.90
	1439.76
	10.01
	10.20

	wogonin
	0.4
	0.41
	-3.26
	2.18
	0.41
	-2.82
	3.07

	
	3.2
	3.33
	-5.07
	4.06
	3.25
	-1.76
	3.66

	
	20
	20.06
	0.09
	1.70
	19.76
	1.17
	3.47

	rhein
	1
	1.04
	-3.50
	5.35
	1.02
	-2.37
	6.89

	
	8
	8.49
	-7.48
	4.73
	8.24
	-3.11
	4.47

	
	50
	51.80
	-3.88
	1.79
	50.69
	-1.39
	4.13





Table S8 Extraction recoveries and matrix effects of 11 analytes and IS (n=6)
	Analytes
	Spiked conc.(ng/mL)
	Matrix effect (n = 6)
	Recovery (n = 6)

	
	
	Mean
	RSD (%)
	Mean
	RSD (%)

	liquiritin
	8
	99.82
	5.31
	88.77
	5.67

	
	64
	88.74
	5.64
	98.17
	7.08

	
	400
	85.46
	4.47
	94.56
	3.01

	peimisine
	0.32
	100.01
	2.96
	87.66
	4.94

	
	2.56
	94.15
	4.25
	99.51
	2.24

	
	16
	89.12
	3.66
	99.44
	2.31

	isoliquiritin
	1
	96.26
	4.49
	99.11
	6.61

	
	8
	101.15
	6.56
	93.82
	5.40

	
	50
	98.02
	2.40
	95.18
	3.18

	baicalin
	20
	110.31
	7.61
	107.94
	4.77

	
	160
	97.98
	8.94
	90.84
	12.89

	
	1000
	105.75
	2.53
	91.60
	3.00

	liquiritigenin
	1
	97.24
	1.92
	93.49
	3.87

	
	8
	97.06
	4.59
	98.64
	4.74

	
	50
	96.04
	2.38
	99.6
	2.42

	oyoxylin A-7-O-β-D-gluA
	5
	100.69
	7.90
	91.65
	4.11

	
	40
	102.62
	1.82
	87.54
	2.67

	
	250
	100.37
	2.10
	89.18
	1.20

	wogonoside
	8
	95.53
	2.68
	89.26
	3.87

	
	64
	104.71
	3.68
	82.49
	3.58

	
	400
	101.99
	3.11
	88.35
	1.57

	isoliquiritigenin
	0.32
	97.93
	2.68
	89.26
	3.87

	
	2.56
	105.16
	3.37
	94.61
	0.57

	
	16
	100.72
	2.47
	100.88
	3.20

	glycyrrhizic acid
	32
	95.97
	3.88
	12.62
	9.49

	
	256
	94.22
	7.12
	10.79
	8.36

	
	1600
	99.08
	2.43
	12.90
	3.44

	wogonin
	0.4
	95.90
	3.09
	103.65
	5.51

	
	3.2
	104.86
	2.52
	94.04
	2.21

	
	20
	101.26
	3.23
	99.43
	1.90

	rhein
	1
	99.06
	1.55
	101.50
	3.78

	
	8
	111.97
	1.76
	84.79
	1.46

	
	50
	106.36
	2.47
	92.70
	1.37

	IS
	24
	100.68
	2.10
	100.74
	2.76






Table S9 Short-term stability, long-term stability, Auto-sampler stability and triple freeze-thaw stability of 11 analytes (n=6)
	[bookmark: OLE_LINK2][bookmark: OLE_LINK1]
	Auto-sampler stability 15℃ for 24 h
	Short-term stability 25 ℃ for 4 h
	Triple freeze-thaw cycles
	-80 ℃ for 30 days

	Analytes
	Spiked conc.
(ng/mL)
	Observed
 conc.
(ng/mL)
	Accuracy
RE (%)
	Precison
RSD (%)
	Observed
conc.
(ng/mL)
	Accuracy
RE (%)
	Precison
RSD (%)
	Observed conc.
(ng/mL)
	Accuracy
RE (%)
	Precison RSD (%)
	Observed conc.
(ng/mL)
	Accuracy
RE (%)
	Precison
RSD (%)

	liquiritin
	8
	8.00
	0.00
	1.44
	7.96
	0.41
	5.34
	8.13
	-1.67
	8.65
	7.99
	0.08
	5.88

	
	64
	63.68
	0.49
	3.57
	66.43
	-3.79
	1.63
	65.61
	-2.52
	2.88
	64.52
	-0.81
	2.50

	
	400
	398.04
	0.49
	4.12
	386.44
	3.38
	2.51
	403.03
	-0.75
	2.47
	397.09
	0.72
	3.34

	peimisine
	0.32
	0.32
	0.33
	6.09
	0.31
	0.45
	5.88
	0.32
	-0.10
	1.41
	0.32
	0.67
	9.40

	
	2.56
	2.64
	-3.11
	2.21
	2.66
	-4.23
	3.38
	2.64
	-3.38
	4.04
	2.72
	-6.35
	3.01

	
	16
	15.56
	2.77
	3.74
	15.39
	3.78
	3.89
	16.04
	-0.31
	3.19
	15.09
	5.67
	2.93

	isoliquiritin
	1
	0.98
	1.57
	2.57
	0.99
	0.53
	1.85
	1.00
	-0.56
	3.38
	1.00
	0.02
	5.08

	
	8
	8.18
	-2.28
	2.44
	8.39
	-4.94
	3.13
	8.36
	-4.54
	5.60
	8.01
	-0.21
	0.99

	
	50
	48.97
	2.05
	2.04
	47.79
	4.41
	2.83
	49.60
	0.79
	3.91
	49.90
	0.19
	3.73

	baicalin
	20
	19.15
	4.24
	9.01
	20.02
	-0.11
	3.72
	20.03
	-0.16
	1.95
	19.97
	0.14
	5.83

	
	160
	157.54
	1.54
	5.13
	158.42
	0.08
	1.85
	161.79
	-1.12
	5.99
	162.16
	-1.35
	4.21

	
	1000
	1015.56
	-1.55
	2.34
	1008.80
	-0.88
	3.11
	991.32
	0.86
	3.35
	987.92
	1.20
	3.44

	liquiritigenin
	1
	0.99
	0.27
	5.64
	0.99
	0.64
	8.09
	1.03
	-3.04
	12.54
	0.99
	0.52
	9.38

	
	8
	8.20
	-2.52
	3.07
	8.48
	-6.03
	2.48
	8.36
	-4.54
	5.60
	8.14
	-1.83
	1.54

	
	50
	48.87
	2.24
	3.98
	47.30
	5.38
	2.18
	49.60
	0.79
	3.91
	49.18
	1.63
	3.68

	oyoxylin A -7-O-β-D-gluA
	5
	4.99
	0.12
	2.55
	4.97
	0.55
	1.26
	5.12
	-2.47
	1.97
	5.00
	-0.11
	4.80

	
	40
	40.44
	-1.11
	2.61
	42.05
	-5.13
	1.45
	41.25
	-3.14
	3.19
	39.55
	1.10
	1.25

	
	250
	247.50
	0.99
	2.73
	238.53
	4.58
	2.30
	249.92
	0.03
	2.74
	249.79
	0.08
	3.59

	wogonoside
	8
	7.98
	0.13
	5.01
	7.93
	0.80
	2.88
	8.08
	-1.09
	5.35
	8.00
	-0.07
	2.93

	
	64
	65.63
	-2.54
	3.71
	68.83
	-5.13
	1.45
	65.99
	-3.11
	6.19
	63.52
	0.74
	2.45

	
	400
	395.55
	1.11
	2.69
	373.02
	6.74
	2.38
	389.06
	2.73
	3.92
	402.64
	-0.66
	4.21

	isoliquiritigenin
	0.32
	0.31
	0.04
	5.60
	0.31
	0.48
	2.59
	0.32
	-1.17
	5.32
	0.32
	0.00
	1.03

	
	2.56
	2.57
	-0.43
	2.87
	2.67
	-4.56
	0.91
	2.53
	0.90
	6.90
	2.55
	0.05
	1.23

	
	16
	16.15
	-0.97
	2.19
	15.34
	4.07
	1.95
	15.90
	0.61
	2.85
	16.00
	-0.04
	3.29

	glycyrrhizic acid
	32
	31.77
	0.69
	2.79
	31.68
	0.99
	3.24
	31.81
	0.59
	6.90
	32.04
	-0.15
	6.51

	
	256
	272.56
	-6.47
	2.54
	279.68
	-9.25
	1.60
	270.13
	-5.52
	6.04
	252.35
	1.42
	5.72

	
	1600
	1507.55
	5.77
	2.30
	1467.81
	8.26
	3.29
	1459.84
	8.75
	8.22
	1620.36
	-1.27
	5.44

	wogonin
	0.4
	0.31
	0.04
	5.60
	0.39
	0.48
	1.51
	0.40
	-0.24
	2.29
	0.32
	0.00
	1.03

	
	3.2
	3.25
	-1.69
	1.97
	3.35
	-4.91
	1.71
	3.26
	-1.93
	6.04
	3.18
	0.34
	1.69

	
	20
	19.69
	1.51
	2.28
	19.12
	4.38
	2.28
	19.74
	1.25
	3.22
	20.06
	-0.31
	4.51

	rhein
	1
	1.00
	-0.12
	4.32
	0.99
	0.48
	1.51
	0.95
	4.31
	5.28
	0.40
	-0.03
	2.99

	
	8
	7.91
	1.13
	3.21
	8.36
	-4.51
	1.77
	8.36
	-4.57
	2.85
	7.94
	0.73
	2.60

	
	50
	50.51
	-1.01
	4.22
	47.98
	4.02
	2.78
	47.22
	5.54
	4.95
	50.32
	-0.65
	3.18





Table S10 Detail information of 22 candidate Q-marker for multi-factor analysis.
	Name
	compatibility
	content
	AUC0-∞
	Cmax
	System pharmacology

	baicalin
	4
	743.89
	10596.89
	1134.15
	18

	chrysin-7-O-β-D-glucuronide B
	4
	21.01
	1982.29
	207.6
	19

	oroxylin A 7-O-β-D-glucuronide
	4
	78.95
	3531.7
	98.97
	15

	wogonoside
	4
	171.28
	4011.55
	343.88
	2

	wogonin
	4
	15.39
	72.68
	8.73
	14

	[bookmark: OLE_LINK3]peimisine
	4
	15.39
	35.16
	1.59
	0

	skullcapflavone II
	4
	15.39
	1982.29
	207.6
	13

	gallic acid
	3
	98.56
	1982.29
	207.6
	5

	aloeemodin-8-O-β-D-glucopyranoside P6
	3
	35.70
	1982.29
	207.6
	15

	chrysophanol-1-O-β-D-glucopyranoside
	3
	15.39
	1982.29
	207.6
	15

	chrysophanol-8-O-β-D-glucopyranoside U
	3
	23.41
	1982.29
	207.6
	17

	hyodeoxycholic acid
	3
	205.97
	1982.29
	207.6
	5

	cholic acid
	3
	111.82
	1982.29
	207.6
	7

	rhein
	3
	15.39
	89.85
	18.98
	18

	deoxycholic acid
	3
	15.39
	1982.29
	207.6
	5

	liquiritin
	2
	99.82
	1111.93
	138.02
	22

	liquiritigenin
	2
	29.07
	17.27
	4.05
	21

	glycyrrhizic acid
	2
	268.19
	2323.7
	528.59
	0

	isoliquiritin
	2
	15.39
	4.78
	4.59
	17

	isoliquiritigenin
	2
	15.39
	9.69
	2.01
	17

	liquiritin apioside
	2
	15.39
	1982.29
	207.6
	19

	licorice-saponin G2
	2
	15.39
	1982.29
	207.6
	0





Table S11 KMO and Bartlett’s Test 
	Kaiser-Meyer-Olkin Measure of Sampling Adequacy
	0.645

	Bartlett’s Test of Sphericity
	Approx. Chi-Square
	83.595

	
	df
	10.000

	
	Sig.
	0.000***
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