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[bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK69][bookmark: OLE_LINK70][bookmark: OLE_LINK68][bookmark: OLE_LINK45]Supplemental Table S1. The flow program for LC separation.

	Time (min)
	Flow rate (mL/min)
	Flow direction

	[bookmark: _Hlk101703263]0-1.7
	0.5
	To the waste

	1.7-2.7
	0.5
	To the ion source

	2.7-2.8
	[bookmark: _Hlk101703562]0.5 → 1.0
	To the waste

	2.8-5.8
	1.0
	To the waste

	5.8-6.0
	1.0 → 0.5
	To the waste







Supplemental Table S2. The MS parameters of K1 and K1-d7.

	Targets
	Precursor ion (m/z)
	Product ion (m/z)
	CE (V)

	[bookmark: OLE_LINK127]K1 a
	451.3
	187.2
	-26

	K1 b
	451.3
	171.2
	-37

	K1-d7
	458.3
	194.2
	-26



a Quantifier ion.
b Qualifier ion.







[bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK49][bookmark: OLE_LINK50]Supplemental Table S3. The releasing-efficiency of K1 after protein precipitation by methanol, ethanol, isopropanol or acetonitrile (as described in EXPERIMENT I and Equation 1).

	Volume ratio of serum to precipitator
	[bookmark: OLE_LINK41][bookmark: OLE_LINK42]Releasing-efficiency of K1 (%) ± SD after PP

	
	Methanol
	Ethanol
	[bookmark: OLE_LINK1]Isopropanol
	Acetonitrile

	1:2
	[bookmark: OLE_LINK43][bookmark: OLE_LINK44]4.0 ± 0.4
	27.7 ± 2.2
	68.1 ± 6.8
	9.5 ± 0.9

	1:3
	7.0 ± 0.8
	65.6 ± 3.3
	92.3 ± 2.8
	10.0 ± 1.7

	1:4
	24.3 ± 1.9
	74.0 ± 2.2
	94.4 ± 6.2
	6.7 ± 0.8

	1:8
	64.2 ± 4.5
	82.2 ± 5.8
	90.5 ± 3.6
	5.1 ± 1.1

	1:16
	84.1 ± 5.9
	89.8 ± 5.4
	91.3 ± 7.3
	16.4 ± 4.3




[bookmark: OLE_LINK46][bookmark: OLE_LINK47]

[bookmark: OLE_LINK84][bookmark: OLE_LINK85]Supplemental Table S4. The releasing-efficiency of K1 regaining from washing the precipitate with ethanol after protein precipitation by methanol, ethanol, isopropanol or acetonitrile (as described in EXPERIMENT I and Equation 2).

	Volume ratio of serum to precipitator
	[bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: OLE_LINK86][bookmark: OLE_LINK87][bookmark: OLE_LINK77][bookmark: OLE_LINK78]Releasing-efficiency of K1 (%) ± SD after washing the precipitate

	
	Methanol
	Ethanol
	Isopropanol
	Acetonitrile

	1:2
	68.8 ± 11.0
	38.0 ± 2.3
	9.2 ± 0.6
	7.4 ± 1.3

	1:3
	73.3 ± 5.9
	17.8 ± 1.6
	5.3 ± 0.4
	5.0 ± 0.8

	1:4
	52.4 ± 3.1
	10.7 ± 1.3
	7.8 ± 0.2
	6.1 ± 1.8

	1:8
	14.9 ± 1.2
	6.4 ± 0.8
	7.7 ± 0.5
	8.9 ± 5.2

	1:16
	4.9 ± 0.3
	4.3 ± 0.1
	6.6 ± 0.3
	4.3 ± 1.0







[bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK54]Supplemental Table S5. The releasing-efficiency of K1 after protein precipitation by methanol, ethanol, isopropanol or acetonitrile coupled with liquid-liquid extraction with n-hexane (as described in EXPERIMENT II and Equation 3).

	Volume ratio of serum to precipitator
	Releasing-efficiency of K1 (%) ± SD after PP&LLE

	
	Methanol
	Ethanol
	[bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK24]Isopropanol *
	Acetonitrile

	[bookmark: _Hlk99442406]1:2
	20.8 ± 5.6
	57.4 ± 6.4
	-
	10.0 ± 2.4

	1:3
	50.7 ± 8.3
	70.5 ± 8.9
	-
	7.4 ± 2.0

	1:4
	72.7 ± 11.0
	73.3 ± 8.7
	-
	15.0 ± 3.9

	1:8
	74.1 ± 7.4
	65.2 ± 10.8
	-
	12.7 ± 1.0

	1:16
	70.2 ± 14.2
	38.6 ± 5.2
	-
	11.3 ± 2.2



* As isopropanol is miscible with n-hexane, the obtained upper phase after LLE needs too much time to dry under general circumstance. In result, this group of samples was not subjected to further LC-MS/MS analysis.


[bookmark: OLE_LINK57][bookmark: OLE_LINK58]
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Supplemental Table S6. The releasing-efficiency of K1 regaining from washing the precipitate with ethanol after protein precipitation by methanol, ethanol, isopropanol or acetonitrile coupled with liquid-liquid extraction with n-hexane (as described in EXPERIMENT II and Equation 2).

	Volume ratio of serum to precipitator
	Releasing-efficiency of K1 (%) ± SD after washing the precipitate after PP&LLE

	
	Methanol
	Ethanol
	Isopropanol
	Acetonitrile

	[bookmark: _Hlk99442414]1:2
	47.5 ± 6.0
	18.8 ± 0.9
	3.8 ± 1.3
	5.5 ± 1.2

	1:3
	22.5 ± 2.1
	6.3 ± 1.3
	1.3 ± 1.0
	5.0 ± 1.3

	1:4
	10.0 ± 1.4
	1.3 ± 0.4
	2.5 ± 0.5
	5.5 ± 1.8

	1:8
	3.8 ± 0.2
	2.5 ± 0.6
	2.6 ± 0.3
	2.5 ± 1.1

	1:16
	2.5 ± 0.5
	1.3 ± 0.2
	1.3 ± 0.3
	4.3 ± 0.9




[bookmark: OLE_LINK61][bookmark: OLE_LINK62]




Supplemental Table S7. The impact of injected serum per run on ion suppression effect for K1 and IS (relative to GROUP 1) after protein precipitation coupled with liquid-liquid extraction pretreatment (as described in EXPERIMENT III and Equation 5 & 6).

	[bookmark: OLE_LINK65][bookmark: OLE_LINK66]GROUP X
	[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK63][bookmark: OLE_LINK64]Injected serum per run
(μL)
	Ion suppression effect on K1 (%)
	Ion suppression effect on IS (%)

	[bookmark: _Hlk99718186]GROUP 1
	1
	0
	0

	GROUP 2
	2
	4.4
	6.7

	GROUP 3
	5
	31.7
	25.0

	GROUP 4
	10
	51.1
	45.7

	GROUP 5
	20
	74.3
	86.7

	GROUP 6
	50
	92.2
	95.4





Supplemental Table S8. The impact of injected serum per run on detected peak area of K1 after protein precipitation coupled with liquid-liquid extraction pretreatment (as described in EXPERIMENT III).

	[bookmark: _Hlk99788364]GROUP X
	Injected serum per run
[bookmark: OLE_LINK4][bookmark: OLE_LINK5](μL)
	Detected peak area of K1
	Theoretical peak area of K1 calculated from GROUPT 1

	GROUP 1
	1
	8900
	8900

	GROUP 2
	2
	17012
	17800

	GROUP 3
	5
	30373
	44500

	GROUP 4
	10
	43526
	89000

	GROUP 5
	20
	45686
	178000

	GROUP 6
	50
	34565
	445000









Supplemental Table S9. The linear regressions built from three different blank matrixes.

	Blank matrix
	Linear regression

	
	Slope
	Intercept
	R2

	I
	0.996
	0.024
	0.996

	II
	1.012
	-0.013
	0.998

	III
	1.030
	-0.010
	0.999







Supplemental Table S10. The method accuracy (as apparent recovery) and imprecision (as CV) for K1 determination at four concentration levels.

	
	Apparent recovery of K1, % (CV, %)

	
	High-level
	Medium-level
	Low-level
	LLOQ-level

	Intra-day
(n=6)
	99.4 (4.2)
	102.8 (5.4)
	91.5 (8.6)
	104.1 (10.6)

	Inter-day
(n=10)
	97.2 (6.7)
	94.2 (7.7)
	92.3 (8.1)
	112.2 (13.5)





Supplemental Table S11. The concentration of K1 detected in one hundred random samples.

	Sample ID
	K1 concentration
(ng/mL)
	Sample ID
	K1 concentration
(ng/mL)
	Sample ID
	K1 concentration
(ng/mL)

	1
	0.09
	35
	0.72
	69
	0.56

	2
	0.12
	36
	0.12
	70
	0.43

	3
	0.15
	37
	0.30
	71
	0.11

	4
	0.30
	38
	0.17
	72
	0.10

	5
	0.52
	39
	2.40
	73
	0.23

	6
	0.37
	40
	0.89
	74
	0.99

	7
	0.29
	41
	0.76
	75
	2.94

	8
	0.42
	42
	1.37
	76
	0.57

	9
	0.41
	43
	0.74
	77
	0.35

	10
	0.35
	44
	0.42
	78
	0.46

	11
	0.17
	45
	0.28
	79
	0.40

	12
	0.37
	46
	0.27
	80
	0.36

	13
	0.12
	47
	0.47
	81
	0.41

	14
	0.29
	48
	0.32
	82
	1.23

	15
	0.30
	49
	0.65
	83
	0.91

	16
	0.11
	50
	0.63
	84
	0.51

	17
	0.28
	51
	0.30
	85
	1.40

	18
	0.41
	52
	0.38
	86
	0.75

	19
	0.60
	53
	0.67
	87
	0.32

	20
	0.63
	54
	0.31
	88
	1.47

	21
	0.14
	55
	0.12
	89
	0.28

	22
	0.07
	56
	0.71
	90
	0.73

	23
	0.25
	57
	0.09
	91
	0.89

	24
	0.17
	58
	0.27
	92
	1.17

	25
	0.54
	59
	0.61
	93
	0.36

	26
	0.73
	60
	0.18
	94
	0.84

	27
	0.31
	61
	0.29
	95
	1.28

	28
	1.43
	62
	0.32
	96
	1.82

	29
	0.27
	63
	0.40
	97
	0.56

	30
	1.67
	64
	0.16
	98
	1.23

	31
	0.78
	65
	0.34
	99
	0.90

	32
	0.72
	66
	0.18
	100
	1.40

	33
	1.08
	67
	0.34
	
	

	34
	0.34
	68
	0.18
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Supplemental Figure S1. The residual K1 in C0 from (A) BLANK MATRIX I and (B) BLANK MATRIX II.
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