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Tables

Table S1. Mass spectrometric parameters for quantification analysis of 25 compounds
	Compounds
	Q1 Mass（Da）
	Q3 Mass（Da）
	DP（volts）
	CE（volts）

	Ephedrine Hydrochloride 
	166.30
	148.30
	40.00
	15.00

	Pseudoephedrine Hydrochloride
	166.30
	148.30
	53.00
	15.00

	Pogostone
	225.20
	139.20
	72.00
	24.00

	Amygdalin
	456.20
	323.00
	-60.00
	-20.00

	Magnolol
	267.40
	226.30
	127.97
	22.09

	Honokiol
	267.40
	226.20
	148.00
	25.31

	Atractylon
	217.30
	120.80
	21.79
	31.11

	p-Hydroxybenzoic acid
	137.00
	93.10
	-73.28
	-21.66

	Gentianic acid
	153.00
	108.00
	-86.96
	-30.47

	Pachymic acid
	527.50
	465.30
	-95.00
	-53.00

	Astragaloside
	829.30
	783.30
	-120.00
	-36.00

	Calycosin-7-O-beta-D-glucoside
	447.00
	284.90
	80.00
	24.00

	Paeoniflorin
	481.10
	104.90
	104.66
	58.87

	Hederagenin
	471.50
	393.40
	-160.04
	-56.27

	Quercetin-3-O-beta-D-glucose-7-O-beta-D-gentiobioside
	788.90
	464.90
	140.00
	25.90

	Isorhamnetin-3-O-beta-D-Glucoside
	477.00
	314.20
	-45.80
	-38.76

	Hyperoside
	463.10
	300.00
	-100.00
	-38.00

	Sinapic acid
	225.50
	91.00
	90.00
	34.93

	Aloeemodin
	269.20
	240.10
	-115.00
	-30.00

	Rhein
	283.10
	210.90
	-16.09
	-34.97

	Chrysophanic acid
	252.80
	224.70
	-100.00
	-40.00

	Emodin
	269.10
	225.10
	-113.00
	-37.00

	Physcion
	283.10
	240.00
	-134.00
	-33.00

	Glycyrrhizin 
	417.00
	255.00
	-109.00
	-29.00

	Glycyrrhetinic acid 
	821.50
	351.00
	-200.00
	-55.00

	Glibenclamide IS
	492.10
	378.10
	-116.00
	-33.00

	CinobufaginIS
	443.20
	323.20
	135.00
	29.00




Table S2. Linear equations, linear ranges and correlation coefficients of 25 components

	Compounds
	Linear equations
	linear ranges(ng·mL-1)
	correlation coefficients

	Ephedrine Hydrochloride 
	y=8.6575e7x+7.0850e6
	113.60-1817.30
	0.9933 

	Pseudoephedrine Hydrochloride
	y=9.5394e7x+8.3816e4
	6.80-874.00
	0.9942 

	Pogostone
	y=6.2370e6x-17002.4517
	8.70-8861.50
	0.9964 

	Amygdalin
	y=1.1948e6x+487.4115
	6.40-6576.90
	0.9938 

	Magnolol
	y=3.1057e6x+13449.7626
	8.20-4223.10
	0.9938 

	Honokiol
	y=1.4292e6x+3543.5383
	10.30-2648.10
	0.9914 

	Atractylon
	y=4.6409e4x+1437.7280
	9.50-2423.10
	0.9950 

	p-Hydroxybenzoic acid
	y=1.4110e7x+3.6725e4
	7.40-15092.30
	0.9913 

	Gentianic acid
	y=1.0943e7x-16862.4521
	6.80-13846.10
	0.9946 

	Pachymic acid
	y=9.0068e5x-12062.8212
	15.40-15784.60
	0.9995 

	Astragaloside
	y=1.9974e5x+954.6872
	8.20-16892.30
	0.9906 

	Calycosin-7-O-beta-D-glucoside
	y=2.6648e6x-2037.7735
	7.00-7165.40
	0.9975 

	Paeoniflorin
	y=287.6082x+136.6572
	9.50-19523.10
	0.9970 

	Hederagenin
	y=9.2777e5x+3375.2203
	11.50-735.60
	0.9974 

	Quercetin-3-O-beta-D-glucose-7-O-beta-D-gentiobioside
	y=4.1173e4x+55.5673
	10.30-5296.20
	0.9907 

	Isorhamnetin-3-O-beta-D-Glucoside
	y=2.1154e5x+2472.3694
	15.50-1990.40
	0.9933 

	Hyperoside
	y=1.0069e7x-11752.8298
	6.40-13153.80
	0.9965 

	Sinapic acid
	[bookmark: OLE_LINK1]y=5.2468e5x-769.4421
	6.80-13846.20
	0.9963 

	Aloeemodin
	y=2.0946e6x-1596.4185
	7.10-7269.20
	0.9923 

	Rhein
	y=6.0433e6x+5408.3568
	11.00-22569.20
	0.9943 

	Chrysophanic acid
	y=4.6670e5x-583.8256
	7.60-2823.10
	0.9917 

	Emodin
	y=1.6498e8x-1.1787e5
	7.70-246.60
	0.9963 

	Physcion
	y=3.1081e7x+1.8968e5
	7.40-15092.30
	0.9980 

	Glycyrrhizin 
	[bookmark: OLE_LINK2]y=1.7223e7x-4491.8376
	5.60-11492.30
	0.9985 

	Glycyrrhetinic acid 
	y=3.7080e6x+16481.9571
	8.30-17030.70
	0.9911 










Table S3. The precision, stability, and reproducibility of 25 compounds.

	Compounds
	Precision
(RSD%)
	reproducibility
(RSD%)
	Stability
24H
(RSD%)

	Pogostone
	4.91 
	4.40 
	4.93

	Ephedrine Hydrochloride
	1.57 
	2.58 
	2.25 

	Pseudoephedrine Hydrochloride
	3.93 
	1.73 
	3.48 

	Isorhamnetin-3-O-beta-D-Glucoside
	3.19 
	4.25 
	4.47

	Sinapic acid
	1.72 
	3.87 
	2.52 

	Magnolol
	4.56 
	4.21 
	3.38 

	Honokiol
	5.36 
	5.67 
	4.95

	Calycosin-7-O-beta-D-glucoside
	3.74 
	4.42 
	3.81

	Quercetin-3-O-beta-D-glucose-7-O-beta-D-gentiobioside
	10.74
	9.04 
	3.22

	Atractylon
	4.85 
	7.91 
	2.82

	Astragaloside
	3.13 
	4.19 
	3.76 

	Amygdalin
	2.05 
	2.51 
	2.87 

	Pachymic acid
	1.75 
	1.49 
	4.51 

	Hyperoside
	2.08 
	3.59 
	2.51 

	p-Hydroxybenzoic acid
	1.77 
	3.82 
	1.76 

	Gentianic acid
	2.11 
	2.30 
	1.20 

	Aloeemodin
	1.44 
	2.73 
	2.65 

	Rhein
	1.50 
	2.53 
	3.34 

	Chrysophanic acid
	2.90 
	3.75 
	4.79 

	Emodin
	0.94 
	3.78 
	2.47 

	Physcion
	4.03 
	3.36 
	5.97

	Glycyrrhizin
	1.51 
	3.49 
	1.08 

	Glycyrrhetinic acid
	3.29 
	3.23 
	2.48 

	Hederagenin
	3.40 
	2.70 
	4.14 

	Paeoniflorin
	14.24 
	8.69 
	3.91














Table S4. Recovery results of 11active components (n=6)

	Compounds
	Average recovery rate（%）
	RSD%

	Ephedrine Hydrochloride
	99.75
	3.54

	Isorhamnetin-3-O-beta-D-Glucoside
	104.49
	4.75

	Sinapic acid
	93.09
	0.89

	Amygdalin
	100.99
	1.91

	Hyperoside
	98.23
	2.35

	p-Hydroxybenzoic acid
	100.51
	3.45

	Rhein
	96.20
	5.00

	Emodin
	100.51
	1.50

	Glycyrrhizin
	100.53
	2.98

	Glycyrrhetinic acid
	100.36
	2.08

	Hederagenin
	100.54
	1.71




Table S5. Content determination of 25 compounds in three batches of samples

	Batch number
	J2204006
	J2204010
	J2204004

	Pogostone
	12.1182
	18.9416
	15.1058

	Ephedrine Hydrochloride
	382.4496
	399.0348
	407.8324

	Pseudoephedrine Hydrochloride
	51.9199
	53.4477
	55.9662

	Isorhamnetin-3-O-beta-D-Glucoside
	1137.6413
	1285.4182
	1328.6425

	Sinapic acid
	181.0599
	189.0828
	176.4036

	Magnolol
	193.3287
	240.9485
	245.7990

	Honokiol
	268.2203
	370.6035
	339.9638

	Calycosin-7-O-beta-D-glucoside
	205.7330
	289.9362
	219.8157

	Quercetin-3-O-beta-D-glucose-7-O-beta-D-gentiobioside
	128.0661
	176.7966
	174.5947

	Atractylon
	3.7764
	5.0042
	4.7365

	Astragaloside
	477.0598
	523.3774
	546.4675

	Amygdalin
	2131.6334
	2443.4009
	2382.4921

	Pachymic acid
	4.7555
	6.5870
	4.7726

	Hyperoside
	32.7007
	39.5406
	36.9382

	p-Hydroxybenzoic acid
	57.3120
	64.6357
	65.7945

	Gentianic acid
	21.4897
	23.9240
	23.0783

	Aloeemodin
	141.9652
	152.8314
	156.9992

	Rhein
	367.6918
	389.6213
	407.3594

	Chrysophanic acid
	79.1764
	87.0151
	86.8763

	Emodin
	20.4826
	22.0421
	21.6267

	Physcion
	2.0163
	2.2644
	2.2826

	Glycyrrhizin
	521.5792
	543.3267
	545.5208

	Glycyrrhetinic acid
	1241.9487
	1384.6931
	1307.3483

	Hederagenin
	3.3476
	8.5255
	3.6223

	Paeoniflorin
	2278125.2440
	67008.2584
	3034963.8900





Table S6. The effective constituents migrating to blood of Huashi Baidu granule
	Compounds
	RT
	molecular formula
	source
	Category 

	Ephedrine Hydrochloride
	1.14
	C10H15NO.HCl
	Ephedra sinica Stapf
	Alkaloids

	Pseudoephedrine Hydrochloride
	0.89
	C10H15NO.HCl
	Ephedra sinica Stapf
	Alkaloids

	Pogostone
	10.5
	C12H16O4
	Pogostemon cablin (Blanco) Benth.
	Lactones

	p-Hydroxybenzoic acid
	1.65
	C7H6O3
	Amomum tsaoko Crevost & Lem.
	Arocarboxylic acid

	Paeoniflorin
	9.77
	C23H28O11
	Paeoniae Radix Rubra
	Pimarane-type triterpenoid saponins

	Rhein
	8.98
	C15H8O6
	Rhei Radix et Rhizoma
	Free anthraquinone

	Emodin
	10.00 
	C15H10O5
	Rhei Radix et Rhizoma
	Free anthraquinone





Figures 
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Figure S1. The flow chart of this study
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Figure S2. SPR dose response curves of Emodin for hACE (A) and RBD (B). 
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Figure S3. A competition assay was conducted to evaluate the interaction between Paeoniflorin and RBD or hACE2. When ACE2 was present at a concentration of 5 nM, Paeoniflorin, at concentrations of 10 and 100 µM, marginally inhibited the binding of ACE2 to RBD (A). Conversely, with 30 nM RBD, Paeoniflorin at both 10 and 100 µM concentrations significantly obstructed the interaction between hACE2 and RBD (B).
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Figure S4. SPR sensorgrams were utilized to investigate the binding interactions between Paeoniflorin and Rhein with MMP9.
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Figure S5. The binding modes of Paeoniflorin to hACE2 and RBD were characterized, highlighting the key residues in the proteins and the molecules, which were all represented as sticks. The dark green dashed lines denote hydrogen bond interactions, whereas the light green, pink, and purple dashed lines depict interactions related to Pi bonds, encompassing both polar and nonpolar interactions.
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Figure S6. The binding modes of Paeoniflorin, Rhein to MMP9 were characterized, highlighting the key residues in the proteins and the molecules, which were all represented as sticks. The dark green dashed lines denote hydrogen bond interactions, whereas the light green, yellow, pink, and purple dashed lines depict interactions related to Pi bonds, encompassing both polar and nonpolar interactions.
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Figure S7. A-C. Molecular dynamics simulations were conducted to analyze the interactions of Paeoniflorin (A), Rhein (B), and Emodin (C) with the MMP9 protein, utilizing root mean square deviation (RMSD) for assessment. D-F. The same compounds-Paeoniflorin (D), Rhein (E), and Emodin (F)-were further evaluated in their interactions with MMP9 proteins through gyration analysis to assess the structural compactness and conformational stability of the protein-ligand complexes.
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