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Fig. S1 The selectivity of multi-components quantitative analysis method of KSLP (A: blank solutions; B: standard solutions; C: sample solutions).
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Fig. S2 The selectivity of multi-components pharmacokinetic analysis method of KSLP (A: blank plasma solutions; B: standard plasma solutions, C: sample plasma solutions).
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Fig. S3 The effects of various extraction conditions on the yield of target compounds


Table S1 MS parameters of multi-components quantitative analysis method of KSLP.
	Compound
	Formula
	Parents
	Daughters
	CV
	CE
	Ion mode

	Acteoside
	C29H36O15
	623.05
	161.00
	96
	32
	negative

	Isoacteoside
	C29H36O15
	622.98
	161.00
	16
	38
	negative

	Echinacoside
	C35H46O20
	785.03
	161.00
	10
	40
	negative

	Jionoside A1
	C36H48O20
	799.18
	623.05
	98
	30
	negative

	Ginsenoside Rb1
	C54H92O23
	1107.38
	179.00
	100
	46
	negative

	Ginsenoside Rb2
	C53H90O22
	1077.37
	149.03
	100
	50
	negative

	Ginsenoside Rc
	C53H90O22
	1077.37
	945.22
	98
	44
	negative

	Ginsenoside Rd
	C48H82O18
	945.33
	89.04
	100
	40
	negative

	Ginsenoside Re
	C48H82O18
	945.33
	475.20
	100
	46
	negative

	Ginsenoside Rf
	C42H72O14
	799.33
	475.26
	100
	38
	negative

	Ginsenoside Rg1
	C42H72O14
	799.27
	637.18
	100
	20
	negative

	Ginsenoside Rg2
	C42H72O13
	783.27
	475.26
	100
	34
	negative

	Ginsenoside Rg3
	C42H72O13
	783.34
	101.01
	100
	40
	negative



Table S2 MS parameters of multi-components pharmacokinetic analysis method of KSLP.
	Compound
	Formula
	Parent
	Daughters
	CV
	CE
	Ion mode

	Digoxin
	C41H64O14
	779.46
	649.27
	100
	30
	negative

	Ginsenoside Rb1
	C54H92O23
	1107.38
	179.00
	100
	46
	negative

	Ginsenoside Rb2
	C53H90O22
	1077.37
	149.03
	100
	50
	negative

	Ginsenoside Rc
	C53H90O22
	1077.37
	945.22
	98
	44
	negative

	Ginsenoside Rd
	C48H82O18
	945.33
	89.04
	100
	40
	negative

	Ginsenoside Re
	C48H82O18
	945.33
	475.20
	100
	46
	negative

	Ginsenoside Rg1
	C42H72O14
	799.27
	637.18
	100
	20
	negative





Table S3 The effects of various extraction method and solution on the yield of target compounds of KSLP (µg/g, Mean ± SD, n = 3).
	Compound
	Extraction method
	Extraction solution

	
	ultrasonic
	reflux
	30% ethanol
	50% ethanol
	70% ethanol
	90% ethanol

	Acteoside
	176.73 ± 3.27
	171.92 ± 0.15
	136.44 ± 14.88
	176.73 ± 3.27
	120.26 ± 1.76
	72.80 ± 0.68

	Isoacteoside
	157.94 ± 5.42
	155.78 ± 1.71
	114.91 ± 9.81
	157.94 ± 5.42
	109.64 ± 1.62
	66.42 ± 0.79

	Echinacoside
	196.42 ± 4.73
	185.11 ± 2.30
	171.05 ± 1.69
	196.42 ± 4.73
	117.48 ± 16.35
	61.89 ± 4.35

	Jionoside A1
	193.35 ± 9.79
	178.80 ± 11.40
	139.71 ± 7.72
	193.35 ± 9.79
	115.73 ± 4.40
	70.43 ± 4.80

	Ginsenoside Rb1
	2424.71 ± 35.00
	2430.29 ± 12.93
	2261.62 ± 52.63
	2424.71 ± 35.00
	1532.50 ± 23.68
	752.01 ± 13.60

	Ginsenoside Rb2
	1199.74 ± 32.57
	1152.98 ± 40.38
	1012.79 ± 34.18
	1199.74 ± 32.57
	754.61 ± 72.82
	307.06 ± 43.36

	Ginsenoside Rc
	1179.30 ± 40.11
	1139.12 ± 41.27
	1179.43 ± 48.96
	1179.30 ± 40.11
	764.09 ± 44.96
	356.85 ± 26.20

	Ginsenoside Rd
	387.55 ± 17.94
	378.03 ± 26.41
	347.68 ± 22.48
	387.55 ± 17.94
	272.10 ± 11.69
	166.62 ± 15.36

	Ginsenoside Re
	1319.14 ± 43.83
	1222.24 ± 40.76
	1197.60 ± 14.69
	1319.14 ± 53.68
	856.05 ± 39.92
	517.68 ± 34.24

	Ginsenoside Rf
	463.19 ± 20.77
	445.06 ± 14.24
	444.90 ± 12.15
	463.19 ± 20.77
	329.95 ± 3.62
	188.08 ± 7.37

	Ginsenoside Rg1
	1679.51 ± 44.27
	1600.27 ± 68.74
	1591.80 ± 66.15
	1679.51 ± 44.27
	1078.55 ± 66.81
	724.74 ± 31.57

	Ginsenoside Rg2
	202.30 ± 2.28
	194.76 ± 4.76
	203.98 ± 5.83
	202.30 ± 2.28
	151.65 ± 7.16
	88.59 ± 6.65

	Ginsenoside Rg3
	143.37 ± 3.23
	147.65 ± 10.28
	124.06 ± 5.30
	143.37 ± 3.23
	101.38 ± 6.5
	52.08 ± 7.37

	Total contents
	9723.25 ± 28.65
	9402.01 ± 146.70
	8925.96 ± 142.8
	9723.25 ± 28.65
	6303.99 ± 134.5
	3425.23 ± 46.13



Table S4 The effects of various extraction time and Solid-to liquid ratio on the yield of target compounds of KSLP (µg/g, Mean ± SD, n = 3).
	Compound
	Extraction time (min)
	Solid-to liquid ratio (g/mL)

	
	30
	60
	90
	120
	1:20
	1:50
	1:100
	1:200

	Acteoside
	77.91 ± 1.66
	146.43 ± 2.39
	176.73 ± 3.27
	157.48 ± 1.90
	126.44 ± 1.66
	153.58 ± 2.82
	176.73 ± 3.27
	158.69 ± 5.54

	Isoacteoside
	67.95 ± 1.91
	127.52 ± 1.52
	157.94 ± 5.42
	132.85 ± 1.12
	105.38 ± 1.61
	133.24 ± 4.01
	157.94 ± 5.42
	136.48 ± 5.02

	Echinacoside
	78.27 ± 5.83
	170.80 ± 7.07
	196.42 ± 4.73
	189.13 ± 3.06
	148.47 ± 3.19
	170.61 ± 11.09
	196.42 ± 4.73
	184.24 ± 4.22

	Jionoside A1
	65.14 ± 1.57
	138.16 ± 9.93
	193.35 ± 9.79
	156.73 ± 3.04
	123.80 ± 5.36
	203.18 ± 10.79
	193.35 ± 9.79
	148.86 ± 4.20

	Ginsenoside Rb1
	973.10 ± 40.97
	2019.23 ± 20.64
	2424.71 ± 35.00
	2482.46 ± 32.97
	1680.18 ± 24.44
	1977.95 ± 105.25
	2424.71 ± 35.00
	2587.20 ± 32.35

	Ginsenoside Rb2
	493.49 ± 16.55
	913.30 ± 54.10
	1199.74 ± 32.57
	1217.93 ± 6.26
	780.96 ± 16.83
	1031.66 ± 16.80
	1199.74 ± 32.57
	1252.87 ± 17.75

	Ginsenoside Rc
	450.83 ± 11.66
	926.44 ± 94.24
	1179.30 ± 40.11
	1224.03 ± 40.45
	748.48 ± 35.51
	982.68 ± 57.94
	1179.30 ± 40.11
	1252.73 ± 48.23

	Ginsenoside Rd
	192.88 ± 5.82
	344.73 ± 30.74
	387.55 ± 17.94
	398.94 ± 16.47
	295.81 ± 19.04
	346.11 ± 18.26
	387.55 ± 17.94
	390.46 ± 34.85

	Ginsenoside Re
	548.89 ± 10.09
	1047.20 ± 76.97
	1319.14 ± 53.68
	1276.16 ± 36.40
	917.01 ± 16.42
	1143.81 ± 30.49
	1319.14 ± 53.68
	1320.20 ± 53.89

	Ginsenoside Rf
	203.33 ± 9.36
	409.65 ± 6.01
	463.19 ± 20.77
	464.41 ± 4.33
	350.46 ± 3.99
	419.94 ± 11.91
	463.19 ± 20.77
	467.76 ± 16.81

	Ginsenoside Rg1
	792.88 ± 55.29
	1391.14 ± 62.84
	1679.51 ± 44.27
	1689.09 ± 50.60
	1234.86 ± 40.22
	1494.72 ± 81.92
	1679.51 ± 44.27
	1706.13 ± 13.67

	Ginsenoside Rg2
	94.93 ± 4.30
	186.76 ± 9.04
	202.30 ± 2.28
	201.80 ± 0.91
	145.78 ± 12.24
	184.99 ± 6.52
	202.30 ± 2.28
	220 ± 1.52

	Ginsenoside Rg3
	60.33 ± 1.22
	142.07 ± 8.57
	143.37 ± 3.23
	152.66 ± 1.46
	100.39 ± 10.33
	126.48 ± 9.95
	143.37 ± 3.23
	149.51 ± 4.92

	Total contents
	4099.93 ± 54.02
	7963.43 ± 107.22
	9723.25 ± 28.65
	9743.68 ± 69.17
	6758.02 ± 67.51
	8368.95 ± 298.76
	9723.25 ± 28.65
	9975.12 ± 155.2




[bookmark: _GoBack][bookmark: _Hlk135597003]Table S5 The effects of different fillers on the yield of components of KSLP (µg/g, Mean ± SD, n = 3).a
	Compound
	KSLP
	Crude components of KSLP
	Refined components of KSLP

	
	
	
	D101 
	AB-8
	ODS

	Acteoside
	176.73 ± 3.27
	197.10 ± 4.36
	4.80 ± 0.44
	3.25 ± 0.19
	533.30 ± 4.45

	Isoacteoside
	157.94 ± 5.42
	197.43 ± 3.53
	3.74 ± 0.29
	2.91 ± 0.05
	1325.48 ± 25.72

	Echinacoside
	196.42 ± 4.73
	226.60 ± 7.79
	5.29 ± 0.39
	4.12 ± 0.22
	1144.27 ± 24.54

	Jionoside A1
	193.35 ± 9.79
	217.86 ± 7.29
	84.33 ± 5.58
	84.61 ± 5.70
	1046.59 ± 31.93

	Ginsenoside Rb1
	2424.71 ± 35.00
	2795.02 ± 92.33
	13938.32 ± 4561.9
	12542.81 ± 906.28
	13906.13 ± 1015.51

	Ginsenoside Rb2
	1199.74 ± 32.57
	1237.60 ± 34.51
	10915.07 ± 803.16
	11390.49 ± 627.86
	10284.60 ± 421.93

	Ginsenoside Rc
	1179.30 ± 40.11
	1316.70 ± 56.74
	5759.18 ± 357.73
	5453.33 ± 174.91
	5991.60 ± 325.90

	Ginsenoside Rd
	387.55 ± 17.94
	407.62 ± 10.88
	4199.02 ± 341.83
	4451.35 ± 113.34
	3935.68 ± 141.60

	Ginsenoside Re
	1319.14 ± 43.83
	1564.8 ± 44.54
	10245.08 ± 381.19
	10528.19 ± 363.34
	10128.59 ± 340.24

	Ginsenoside Rf
	463.19 ± 20.77
	557.93 ± 18.60
	2700.58 ± 41.38
	2895.83 ± 37.05
	2481.29 ± 88.66

	Ginsenoside Rg1
	1679.51 ± 44.27
	1901.83 ± 65.64
	8893.96 ± 443.11
	10649.64 ± 302.54
	8218.58 ± 183.31

	Ginsenoside Rg2
	202.30 ± 2.28
	261.27 ± 3.44
	1146.86 ± 15.38
	1415.57 ± 114.06
	975.81 ± 55.15

	Ginsenoside Rg3
	143.37 ± 3.23
	163.67 ± 6.03
	1102.60 ± 20.13
	1101.18 ± 16.52
	935.96 ± 46.13

	Total contents
	9723.25 ± 28.65
	11045.46 ± 121.41
	58998.83 ± 5166.40
	60523.29 ± 898.08
	60907.86 ± 1717.61


a Transformation formula: Mass fraction of a single compound (µg/g) = Mass concentration of a single compound (µg/ml) / Mass concentration of the test substance (g/ml)

Table S6 The sample recovery rate of multi-components quantitative analysis method of KSLP (Mean ± SD, n = 3).
	Compound
	Original (ng)
	Spiked (ng)
	Found (ng)
	Recovery (%)
	Average recovery (%)
	RSD (%)

	Acteoside
	8783.48
	8383.00
	16574.76
	92.94
	94.96
	1.90

	
	8774.64
	8383.00
	16856.63
	96.41
	
	

	
	8778.18
	8383.00
	16786.75
	95.53
	
	

	Isoacteoside
	7849.62
	7719.00
	15007.48
	92.73
	94.81
	4.54

	
	7841.72
	7719.00
	15542.58
	99.76
	
	

	
	7844.88
	7719.00
	14941.57
	91.94
	
	

	Echinacoside
	9762.07
	8630.00
	18196.53
	97.73
	95.98
	2.47

	
	9752.25
	8630.00
	18116.93
	96.93
	
	

	
	9756.18
	8630.00
	17806.04
	93.28
	
	

	Jionoside A1
	9609.50
	8266.50
	17226.84
	92.15
	94.69
	4.48

	
	9599.83
	8266.50
	17832.52
	99.59
	
	

	
	9603.69
	8266.50
	17237.01
	92.34
	
	

	Ginsenoside Rb1
	120508.09
	121235.50
	235370.93
	94.74
	96.98
	2.31

	
	120386.85
	121235.50
	237942.80
	96.96
	
	

	
	120435.35
	121235.50
	240734.99
	99.23
	
	

	Ginsenoside Rb2
	59627.08
	59987.00
	115445.86
	93.05
	92.88
	2.72

	
	59567.09
	59987.00
	116740.58
	95.31
	
	

	
	59591.06
	59987.00
	113743.76
	90.27
	
	

	Ginsenoside Rc
	58611.21
	58965.00
	114039.31
	94.00
	96.08
	2.17

	
	58552.25
	58965.00
	115202.45
	96.07
	
	

	
	58575.83
	58965.00
	116460.57
	98.17
	
	

	Ginsenoside Rd
	19261.24
	19377.50
	38713.12
	100.00
	97.09
	3.41

	
	19241.86
	19377.50
	38060.57
	97.12
	
	

	
	19249.61
	19377.50
	37418.47
	93.76
	
	

	Ginsenoside Re
	65561.26
	65957.00
	128431.84
	95.32
	94.11
	1.35

	
	65495.30
	65957.00
	126699.39
	92.79
	
	

	
	65521.68
	65957.00
	127671.76
	94.23
	
	

	Ginsenoside Rf
	23020.54
	23159.50
	44739.23
	93.78
	94.78
	2.70

	
	22997.38
	23159.50
	44507.95
	92.88
	
	

	
	23006.65
	23159.50
	45632.11
	97.69
	
	

	Ginsenoside Rg1
	83471.65
	83975.50
	170289.17
	100.03
	97.99
	5.49

	
	83387.67
	83975.50
	161169.45
	92.62
	
	

	
	83421.26
	83975.50
	165682.03
	97.96
	
	

	Ginsenoside Rg2
	10054.31
	10115.00
	19756.57
	95.92
	97.35
	4.47

	
	10044.20
	10115.00
	20386.21
	100.02
	
	

	
	10048.24
	10115.00
	19545.74
	93.90
	
	

	Ginsenoside Rg3
	7125.49
	6978.50
	13912.09
	97.25
	101.95
	5.54

	
	7118.32
	6978.50
	14124.57
	100.39
	
	

	
	7121.19
	6978.50
	14672.98
	108.22
	
	






Table S7 The linear regression equations, R2, linear ranges and LLOQ of multi-components pharmacokinetic analysis method of KSLP.
	Compound
	Regression equations
	R2
	Linear ranges
(ng/mL)
	LLOQ
(ng/mL)

	Ginsenoside Rb1
	y = 0.00810493x - 0.0156059
	0.9976
	4~1000
	4

	Ginsenoside Rb2
	y = 0.01875280x - 0.1186420
	0.9942
	4~1000
	4

	Ginsenoside Rc
	y = 0.00507455x - 0.0155008
	0.9941
	4~1000
	4

	Ginsenoside Rd
	y = 0.01310510x - 0.0721764
	0.9982
	4~1000
	4

	Ginsenoside Re
	y = 0.00444231x - 0.0099734
	0.9966
	4~1000
	4

	Ginsenoside Rg1
	y = 0.00381529x - 0.0269063
	0.9947
	4~1000
	4



Table S8 The stability of multi-components pharmacokinetic analysis method of KSLP (Mean ± SD, n = 6).
	Compound
	QC (ng/mL)
	Autosampler for 24a
	Three freeze-thaw cyclesb
	

	
	
	X ± S (ng/mL)
	RSD (%)
	X ± S (ng/mL)
	RSD (%)

	Ginsenoside Rb1
	10
	10.51 ± 0.51
	3.60
	11.04 ± 0.4
	1.19

	
	100
	86.28 ± 0.09
	4.94
	85.8 ± 0.52
	4.11

	
	800
	766.49 ± 29.33
	10.08
	770.69 ± 21.59
	5.38

	Ginsenoside Rb2
	10
	10.59 ± 0.17
	2.04
	10.2 ± 0.11
	8.45

	
	100
	92.37 ± 4.35
	4.19
	87.94 ± 2.45
	4.64

	
	800
	771.26 ± 12.88
	14.01
	770.43 ± 9.73
	3.22

	Ginsenoside Rc
	10
	9.69 ± 0.42
	2.37
	10.27 ± 0.58
	4.97

	
	100
	95.09 ± 2.69
	4.90
	93.05 ± 2.35
	10.68

	
	800
	769.84 ± 19.48
	14.61
	762.48 ± 18.04
	7.77

	Ginsenoside Rd
	10
	10.35 ± 0.22
	6.38
	10.27 ± 0.95
	6.20

	
	100
	92.5 ± 1.83
	4.98
	93.08 ± 1.73
	5.60

	
	800
	764.33 ± 4.9
	8.16
	757.86 ± 16.25
	4.90

	Ginsenoside Re
	10
	10.52 ± 0.18
	2.67
	10.53 ± 0.11
	5.80

	
	100
	103.95 ± 3.67
	3.65
	102.37 ± 6.32
	4.80

	
	800
	843.22 ± 17.87
	12.82
	841.36 ± 15.06
	4.96

	Ginsenoside Rg1
	10
	10.42 ± 0.11
	3.24
	10.31 ± 0.25
	4.15

	
	100
	107.21 ± 1.58
	3.71
	103.07 ± 2.04
	4.40

	
	800
	824.99 ± 22.84
	12.95
	831.76 ± 22.53
	2.96


a Evaluate the short-term stability of the sample in a 4 ℃ automatic sampler for 24 hours.
b The sample is placed at -80 ℃, and it is taken out and thawed at 4 ℃ after 24 hours. Repeat the operation 3 times to evaluate the freeze-thaw stability.
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Fig. 3 The effects of various extraction conditions on the yield of target compounds.




