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Abbreviation Biochemical name r

Above 

LOD (%)

CV (%)

PC ae C34:0 Phosphatidylcholine acyl-alkyl C34:0 0.82 100.0 7.9

PC ae C34:1 Phosphatidylcholine acyl-alkyl C34:1 0.87 100.0 7.6

PC ae C34:2 Phosphatidylcholine acyl-alkyl C34:2 0.90 100.0 7.6

PC ae C34:3 Phosphatidylcholine acyl-alkyl C34:3 0.91 100.0 7.9

PC ae C36:1 Phosphatidylcholine acyl-alkyl C36:1 0.85 100.0 9.8

PC ae C36:2 Phosphatidylcholine acyl-alkyl C36:2 0.92 100.0 8.3

PC ae C36:3 Phosphatidylcholine acyl-alkyl C36:3 0.86 100.0 8.1

PC ae C36:4 Phosphatidylcholine acyl-alkyl C36:4 0.87 100.0 7.9

PC ae C36:5 Phosphatidylcholine acyl-alkyl C36:5 0.89 100.0 8.0

PC ae C38:0 Phosphatidylcholine acyl-alkyl C38:0 0.81 100.0 10.8

PC ae C38:1 Phosphatidylcholine acyl-alkyl C38:1 0.48 100.0 12.4

PC ae C38:2 Phosphatidylcholine acyl-alkyl C38:2 0.73 100.0 10.3

PC ae C38:3 Phosphatidylcholine acyl-alkyl C38:3 0.85 100.0 9.2

PC ae C38:4 Phosphatidylcholine acyl-alkyl C38:4 0.82 100.0 8.6

PC ae C38:5 Phosphatidylcholine acyl-alkyl C38:5 0.82 100.0 8.3

PC ae C38:6 Phosphatidylcholine acyl-alkyl C38:6 0.85 100.0 8.1

PC ae C40:0 Phosphatidylcholine acyl-alkyl C40:0 0.87 1.0 4.8

PC ae C40:1 Phosphatidylcholine acyl-alkyl C40:1 0.68 100.0 10.5

PC ae C40:2 Phosphatidylcholine acyl-alkyl C40:2 0.85 100.0 9.5

PC ae C40:3 Phosphatidylcholine acyl-alkyl C40:3 0.73 100.0 9.5

PC ae C40:4 Phosphatidylcholine acyl-alkyl C40:4 0.82 100.0 9.6

PC ae C40:5 Phosphatidylcholine acyl-alkyl C40:5 0.78 100.0 8.3

PC ae C40:6 Phosphatidylcholine acyl-alkyl C40:6 0.88 100.0 8.6

PC ae C42:0 Phosphatidylcholine acyl-alkyl C42:0 0.60 14.9 15.7

PC ae C42:1 Phosphatidylcholine acyl-alkyl C42:1 0.51 100.0 11.5

PC ae C42:2 Phosphatidylcholine acyl-alkyl C42:2 0.69 100.0 12.8

PC ae C42:3 Phosphatidylcholine acyl-alkyl C42:3 0.80 100.0 10.8

PC ae C42:4 Phosphatidylcholine acyl-alkyl C42:4 0.78 100.0 9.2

PC ae C42:5 Phosphatidylcholine acyl-alkyl C42:5 0.86 100.0 7.4

PC ae C44:3 Phosphatidylcholine acyl-alkyl C44:3 0.50 100.0 12.5

PC ae C44:4 Phosphatidylcholine acyl-alkyl C44:4 0.71 100.0 11.4

PC ae C44:5 Phosphatidylcholine acyl-alkyl C44:5 0.86 100.0 8.0

PC ae C44:6 Phosphatidylcholine acyl-alkyl C44:6 0.89 100.0 7.7

lysoPC a C16:0 lysoPhosphatidylcholine acyl C16:0 0.75 100.0 8.8

lysoPC a C16:1 lysoPhosphatidylcholine acyl C16:1 0.84 100.0 8.6

lysoPC a C17:0 lysoPhosphatidylcholine acyl C17:0 0.84 100.0 12.7

lysoPC a C18:0 lysoPhosphatidylcholine acyl C18:0 0.80 100.0 9.7

lysoPC a C18:1 lysoPhosphatidylcholine acyl C18:1 0.84 100.0 9.2

lysoPC a C18:2 lysoPhosphatidylcholine acyl C18:2 0.93 100.0 8.8

lysoPC a C20:3 lysoPhosphatidylcholine acyl C20:3 0.77 100.0 9.0

lysoPC a C20:4 lysoPhosphatidylcholine acyl C20:4 0.87 100.0 9.0
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		Supplementary Table 1. Characteristics of the 163 targeted metabolites

		Abbreviation		Biochemical name		r				Above LOD (%)		Mean (µM)		CV		Application

		C3‐OH		Hydroxypropionylcarnitine		0.05				0.36		0.030		76.6%		Excluded

		C3:1		Propenonylcarnitine		-0.11				0.10		0.010		37.5%		Excluded

		C4‐OH(C3‐DC)		Hydroxybutyrylcarnitine		0.47				8.40		0.098		35.5%		Excluded

		C4:1		Butenylcarnitine		0.04				5.65		0.018		34.7%		Excluded

		C5‐DC(C6‐OH)		Glutarylcarnitine (Hydroxyhexanoylcarnitine)		0.15				27.06		0.041		21.0%		Excluded

		C5‐M‐DC		Methylglutarylcarnitine		0.18				0.95		0.033		42.9%		Excluded

		C5‐OH (C3‐DC‐M)		Hydroxyvalerylcarnitine (Methylmalonylcarnitine)		0.25				55.10		0.027		28.7%		Excluded

		C5:1		Tiglylcarnitine		0.37				0.75		0.028		26.1%		Excluded

		C5:1‐DC		Glutaconylcarnitine		0.13				12.48		0.016		42.4%		Excluded

		C6:1		Hexenoylcarnitine		0.07				0.33		0.018		32.4%		Excluded

		C7‐DC		Pimelylcarnitine		0.79				61.34		0.045		34.4%		Excluded

		C12‐DC		Dodecanedioylcarnitine		0.05				0.00		0.058		12.2%		Excluded

		C14:2‐OH		Hydroxytetradecadienylcarnitine		0.27				38.04		0.009		17.4%		Excluded

		C16‐OH		Hydroxyhexadecanoylcarnitine		0.20				3.33		0.007		24.1%		Excluded

		C16:1‐OH		Hydroxyhexadecenoylcarnitine		0.38				2.25		0.011		17.5%		Excluded

		C16:2‐OH		Hydroxyhexadecadienylcarnitine		0.32				4.67		0.012		16.6%		Excluded

		C18:1‐OH		Hydroxyoctadecenoylcarnitine		0.06				0.95		0.011		33.4%		Excluded

		PC aa C24:0		Phosphatidylcholine diacyl C24:0		0.11				72.55		0.150		26.5%		Excluded

		PC aa C26:0		Phosphatidylcholine diacyl C26:0		0.09				11.54		1.050		32.9%		Excluded

		PC aa C30:2		Phosphatidylcholine diacyl C30:2		0.12				4.22		0.003		81.6%		Excluded

		PC aa C38:1		Phosphatidylcholine diacyl C38:1		0.34				99.84		0.859		18.1%		Excluded

		PC ae C30:1		Phosphatidylcholine acyl-alkyl C30:1		0.18				94.12		0.224		41.7%		Excluded

		PC ae C36:0		Phosphatidylcholine acyl-alkyl C36:0		0.35				100.00		1.062		35.6%		Excluded

		lysoPC a C14:0		lysoPhosphatidylcholine acyl C14:0		0.45				21.24		3.209		23.8%		Excluded

		lysoPC a C24:0		lysoPhosphatidylcholine acyl C24:0		0.09				12.45		0.364		21.1%		Excluded

		lysoPC a C26:0		lysoPhosphatidylcholine acyl C26:0		0.09				59.58		0.548		31.0%		Excluded

		lysoPC a C26:1		lysoPhosphatidylcholine acyl C26:1		-0.04				0.00		2.027		7.9%		Excluded

		lysoPC a C28:0		lysoPhosphatidylcholine acyl C28:0		0.17				49.61		0.492		29.1%		Excluded

		lysoPC a C28:1		lysoPhosphatidylcholine acyl C28:1		0.29				99.84		0.618		22.6%		Excluded

		lysoPC a C6:0		lysoPhosphatidylcholine acyl C6:0		-0.14				33.33		0.023		62.5%		Excluded

		SM C22:3		Sphingomyeline C22:3		-0.04				55.85		0.114		57.6%		Excluded

		SM C26:0		Sphingomyeline C26:0		0.46				100.00		0.176		67.8%		Excluded

		PC ae C40:0		Phosphatidylcholine acyl-alkyl C40:0		0.87				1.05		10.205		4.8%		Used

		C16:1		Hexadecenoylcarnitine		0.71				2.78		0.038		10.2%		Used

		PC aa C40:1		Phosphatidylcholine diacyl C40:1		0.51				8.66		0.465		13.5%		Used

		C12:1		Dodecenoylcarnitine		0.73				13.69		0.147		13.0%		Used

		PC ae C42:0		Phosphatidylcholine acyl-alkyl C42:0		0.60				14.87		0.513		15.7%		Used

		C10:1		Decenoylcarnitine		0.83				48.66		0.169		10.4%		Used

		C10:2		Decadienylcarnitine		0.51				50.49		0.042		14.5%		Used

		C8		Octanoylcarnitine		0.89				51.54		0.223		16.3%		Used

		C14		Tetradecanoylcarnitine		0.54				51.67		0.046		12.6%		Used

		PC aa C42:6		Phosphatidylcholine diacyl C42:6		0.62				60.16		0.626		12.5%		Used

		C14:1‐OH		Hydroxytetradecenoylcarnitine		0.70				67.35		0.015		16.4%		Used

		C16:2		Hexadecadienylcarnitine		0.57				70.69		0.008		19.4%		Used

		C6(C4:1‐DC)		Hexanoylcarnitine (Fumarylcarnitine)		0.85				76.67		0.073		13.6%		Used

		C9		Nonaylcarnitine		0.84				83.73		0.050		20.8%		Used

		PC ae C30:2		Phosphatidylcholine acyl-alkyl C30:2		0.65				86.34		0.156		17.5%		Used

		C12		Dodecanoylcarnitine		0.86				87.35		0.131		10.4%		Used

		C10		Decanoylcarnitine		0.93				94.08		0.360		11.4%		Used

		C5		Valerylcarnitine		0.81				95.56		0.119		14.2%		Used

		C8:1		Octenoylcarnitine		0.92				96.01		0.090		8.4%		Used

		C18:1		Octadecenoylcarnitine		0.87				98.33		0.130		10.2%		Used

		C14:2		Tetradecadienylcarnitine		0.87				98.82		0.032		11.6%		Used

		PC ae C30:0		Phosphatidylcholine acyl-alkyl C30:0		0.76				98.86		0.464		18.1%		Used

		C18		Octadecanoylcarnitine		0.69				99.80		0.050		13.7%		Used

		PC aa C32:2		Phosphatidylcholine diacyl C32:2		0.91				99.93		3.887		11.1%		Used

		SM C20:2		Sphingomyeline C20:2		0.61				99.93		0.381		12.6%		Used

		PC aa C42:0		Phosphatidylcholine diacyl C42:0		0.85				99.97		0.592		12.3%		Used

		PC ae C42:5		Phosphatidylcholine acyl-alkyl C42:5		0.86				99.97		2.346		7.4%		Used

		C0		Carnitine		0.88				100.00		35.699		6.7%		Used

		C2		Acetylcarnitine		0.94				100.00		8.223		9.4%		Used

		C3		Propionylcarnitine		0.86				100.00		0.397		8.0%		Used

		C4		Butyrylcarnitine		0.89				100.00		0.227		8.8%		Used

		C14:1		Tetradecenoylcarnitine		0.81				100.00		0.150		16.9%		Used

		C16		Hexadecanoylcarnitine		0.84				100.00		0.118		8.9%		Used

		C18:2		Octadecadienylcarnitine		0.81				100.00		0.047		9.4%		Used

		Arg		Arginine		0.59				100.00		116.025		8.2%		Used

		Gln		Glutamine		0.62				100.00		621.149		9.9%		Used

		Gly		Glycine		0.89				100.00		307.653		7.9%		Used

		His		Histidine		0.69				100.00		98.126		8.3%		Used

		Met		Methionine		0.53				100.00		32.208		9.7%		Used

		Orn		Ornithine		0.75				100.00		81.891		9.4%		Used

		Phe		Phenylalanine		0.62				100.00		62.269		8.4%		Used

		Pro		Proline		0.89				100.00		176.445		7.4%		Used

		Ser		Serine		0.62				100.00		128.342		9.6%		Used

		Thr		Threonine		0.71				100.00		105.941		12.1%		Used

		Trp		Tryptophan		0.51				100.00		82.656		7.5%		Used

		Tyr		Tyrosine		0.66				100.00		85.554		8.6%		Used

		Val		Valine		0.69				100.00		278.405		19.6%		Used

		xLeu		Leucine/Isoleucine		0.74				100.00		214.254		8.2%		Used

		PC aa C28:1		Phosphatidylcholine diacyl C28:1		0.87				100.00		3.362		9.8%		Used

		PC aa C30:0		Phosphatidylcholine diacyl C30:0		0.89				100.00		4.716		7.8%		Used

		PC aa C32:0		Phosphatidylcholine diacyl C32:0		0.83				100.00		15.145		7.1%		Used

		PC aa C32:1		Phosphatidylcholine diacyl C32:1		0.96				100.00		21.842		7.4%		Used

		PC aa C32:3		Phosphatidylcholine diacyl C32:3		0.79				100.00		0.481		8.9%		Used

		PC aa C34:1		Phosphatidylcholine diacyl C34:1		0.83				100.00		240.267		7.2%		Used

		PC aa C34:2		Phosphatidylcholine diacyl C34:2		0.75				100.00		391.393		7.7%		Used

		PC aa C34:3		Phosphatidylcholine diacyl C34:3		0.91				100.00		17.892		8.6%		Used

		PC aa C34:4		Phosphatidylcholine diacyl C34:4		0.92				100.00		2.261		8.0%		Used

		PC aa C36:0		Phosphatidylcholine diacyl C36:0		0.74				100.00		2.690		17.4%		Used

		PC aa C36:1		Phosphatidylcholine diacyl C36:1		0.84				100.00		53.831		8.5%		Used

		PC aa C36:2		Phosphatidylcholine diacyl C36:2		0.80				100.00		231.934		6.7%		Used

		PC aa C36:3		Phosphatidylcholine diacyl C36:3		0.86				100.00		149.595		7.5%		Used

		PC aa C36:4		Phosphatidylcholine diacyl C36:4		0.87				100.00		219.578		7.8%		Used

		PC aa C36:5		Phosphatidylcholine diacyl C36:5		0.82				100.00		29.302		8.6%		Used

		PC aa C36:6		Phosphatidylcholine diacyl C36:6		0.89				100.00		1.118		11.1%		Used

		PC aa C38:0		Phosphatidylcholine diacyl C38:0		0.86				100.00		3.256		13.8%		Used

		PC aa C38:3		Phosphatidylcholine diacyl C38:3		0.86				100.00		53.993		7.6%		Used

		PC aa C38:4		Phosphatidylcholine diacyl C38:4		0.88				100.00		119.655		7.3%		Used

		PC aa C38:5		Phosphatidylcholine diacyl C38:5		0.83				100.00		62.173		7.9%		Used

		PC aa C38:6		Phosphatidylcholine diacyl C38:6		0.93				100.00		90.240		8.1%		Used

		PC aa C40:2		Phosphatidylcholine diacyl C40:2		0.51				100.00		0.357		11.7%		Used

		PC aa C40:3		Phosphatidylcholine diacyl C40:3		0.60				100.00		0.653		11.2%		Used

		PC aa C40:4		Phosphatidylcholine diacyl C40:4		0.86				100.00		4.157		7.6%		Used

		PC aa C40:5		Phosphatidylcholine diacyl C40:5		0.89				100.00		11.504		7.0%		Used

		PC aa C40:6		Phosphatidylcholine diacyl C40:6		0.93				100.00		28.751		7.1%		Used

		PC aa C42:1		Phosphatidylcholine diacyl C42:1		0.72				100.00		0.297		14.8%		Used

		PC aa C42:2		Phosphatidylcholine diacyl C42:2		0.56				100.00		0.209		14.6%		Used

		PC aa C42:4		Phosphatidylcholine diacyl C42:4		0.51				100.00		0.219		11.7%		Used

		PC aa C42:5		Phosphatidylcholine diacyl C42:5		0.75				100.00		0.426		10.6%		Used

		PC ae C32:1		Phosphatidylcholine acyl-alkyl C32:1		0.83				100.00		2.852		8.0%		Used

		PC ae C32:2		Phosphatidylcholine acyl-alkyl C32:2		0.77				100.00		0.748		11.6%		Used

		PC ae C34:0		Phosphatidylcholine acyl-alkyl C34:0		0.82				100.00		1.724		7.9%		Used

		PC ae C34:1		Phosphatidylcholine acyl-alkyl C34:1		0.87				100.00		10.516		7.6%		Used

		PC ae C34:2		Phosphatidylcholine acyl-alkyl C34:2		0.90				100.00		12.608		7.6%		Used

		PC ae C34:3		Phosphatidylcholine acyl-alkyl C34:3		0.91				100.00		8.340		7.9%		Used

		PC ae C36:1		Phosphatidylcholine acyl-alkyl C36:1		0.85				100.00		8.303		9.8%		Used

		PC ae C36:2		Phosphatidylcholine acyl-alkyl C36:2		0.92				100.00		15.064		8.3%		Used

		PC ae C36:3		Phosphatidylcholine acyl-alkyl C36:3		0.86				100.00		8.545		8.1%		Used

		PC ae C36:4		Phosphatidylcholine acyl-alkyl C36:4		0.87				100.00		20.774		7.9%		Used

		PC ae C36:5		Phosphatidylcholine acyl-alkyl C36:5		0.89				100.00		13.807		8.0%		Used

		PC ae C38:0		Phosphatidylcholine acyl-alkyl C38:0		0.81				100.00		2.465		10.8%		Used

		PC ae C38:1		Phosphatidylcholine acyl-alkyl C38:1		0.48				100.00		0.814		12.4%		Used

		PC ae C38:2		Phosphatidylcholine acyl-alkyl C38:2		0.73				100.00		2.123		10.3%		Used

		PC ae C38:3		Phosphatidylcholine acyl-alkyl C38:3		0.85				100.00		4.295		9.2%		Used

		PC ae C38:4		Phosphatidylcholine acyl-alkyl C38:4		0.82				100.00		15.628		8.6%		Used

		PC ae C38:5		Phosphatidylcholine acyl-alkyl C38:5		0.82				100.00		19.863		8.3%		Used

		PC ae C38:6		Phosphatidylcholine acyl-alkyl C38:6		0.85				100.00		8.677		8.1%		Used

		PC ae C40:1		Phosphatidylcholine acyl-alkyl C40:1		0.68				100.00		1.661		10.5%		Used

		PC ae C40:2		Phosphatidylcholine acyl-alkyl C40:2		0.85				100.00		2.083		9.5%		Used

		PC ae C40:3		Phosphatidylcholine acyl-alkyl C40:3		0.73				100.00		1.133		9.5%		Used

		PC ae C40:4		Phosphatidylcholine acyl-alkyl C40:4		0.82				100.00		2.568		9.6%		Used

		PC ae C40:5		Phosphatidylcholine acyl-alkyl C40:5		0.78				100.00		3.547		8.3%		Used

		PC ae C40:6		Phosphatidylcholine acyl-alkyl C40:6		0.88				100.00		5.040		8.6%		Used

		PC ae C42:1		Phosphatidylcholine acyl-alkyl C42:1		0.51				100.00		0.371		11.5%		Used

		PC ae C42:2		Phosphatidylcholine acyl-alkyl C42:2		0.69				100.00		0.664		12.8%		Used

		PC ae C42:3		Phosphatidylcholine acyl-alkyl C42:3		0.80				100.00		0.861		10.8%		Used

		PC ae C42:4		Phosphatidylcholine acyl-alkyl C42:4		0.78				100.00		1.007		9.2%		Used

		PC ae C44:3		Phosphatidylcholine acyl-alkyl C44:3		0.50				100.00		0.110		12.5%		Used

		PC ae C44:4		Phosphatidylcholine acyl-alkyl C44:4		0.71				100.00		0.427		11.4%		Used

		PC ae C44:5		Phosphatidylcholine acyl-alkyl C44:5		0.86				100.00		2.112		8.0%		Used

		PC ae C44:6		Phosphatidylcholine acyl-alkyl C44:6		0.89				100.00		1.373		7.7%		Used

		lysoPC a C16:0		lysoPhosphatidylcholine acyl C16:0		0.75				100.00		94.408		8.8%		Used

		lysoPC a C16:1		lysoPhosphatidylcholine acyl C16:1		0.84				100.00		2.909		8.6%		Used

		lysoPC a C17:0		lysoPhosphatidylcholine acyl C17:0		0.84				100.00		1.727		12.7%		Used

		lysoPC a C18:0		lysoPhosphatidylcholine acyl C18:0		0.80				100.00		26.066		9.7%		Used

		lysoPC a C18:1		lysoPhosphatidylcholine acyl C18:1		0.84				100.00		19.277		9.2%		Used

		lysoPC a C18:2		lysoPhosphatidylcholine acyl C18:2		0.93				100.00		27.241		8.8%		Used

		lysoPC a C20:3		lysoPhosphatidylcholine acyl C20:3		0.77				100.00		2.393		9.0%		Used

		lysoPC a C20:4		lysoPhosphatidylcholine acyl C20:4		0.87				100.00		6.798		9.0%		Used

		SM (OH) C14:1		Hydroxysphingomyeline C14:1		0.91				100.00		6.222		7.7%		Used

		SM (OH) C16:1		Hydroxysphingomyeline C16:1		0.86				100.00		3.353		8.8%		Used

		SM (OH) C22:1		Hydroxysphingomyeline C22:1		0.82				100.00		13.496		11.2%		Used

		SM (OH) C22:2		Hydroxysphingomyeline C22:2		0.87				100.00		11.409		10.3%		Used

		SM (OH) C24:1		Hydroxysphingomyeline C24:1		0.75				100.00		1.344		15.1%		Used

		SM C16:0		Sphingomyeline C16:0		0.73				100.00		106.649		8.0%		Used

		SM C16:1		Sphingomyeline C16:1		0.84				100.00		16.059		7.5%		Used

		SM C18:0		Sphingomyeline C18:0		0.79				100.00		23.224		9.0%		Used

		SM C18:1		Sphingomyeline C18:1		0.84				100.00		11.304		8.2%		Used

		SM C24:0		Sphingomyeline C24:0		0.78				100.00		21.790		10.7%		Used

		SM C24:1		Sphingomyeline C24:1		0.75				100.00		52.568		10.0%		Used

		SM C26:1		Sphingomyeline C26:1		0.69				100.00		0.417		20.8%		Used

		H1		Hexose		0.69				100.00		5190.295		6.3%		Used
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		Supplementary Table 1. Characteristics of the 131 metabolites used for further analysis

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)						Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		C0		Carnitine		0.88		100.0		6.7						C3‐OH		Hydroxypropionylcarnitine		0.05		0.4		0.8

		C2		Acetylcarnitine		0.94		100.0		9.4						C3:1		Propenonylcarnitine		-0.11		0.1		0.4

		C3		Propionylcarnitine		0.86		100.0		8.0						C4-OH(C3-DC)		Hydroxybutyrylcarnitine		0.47		8.4		0.4

		C4		Butyrylcarnitine		0.89		100.0		8.8						C4:1		Butenylcarnitine		0.04		5.7		0.3

		C4:1		Hexanoylcarnitine (Fumarylcarnitine)		0.85		76.7		13.6						C5-DC(C6-OH)		Glutarylcarnitine (Hydroxyhexanoylcarnitine)		0.15		27.1		0.2

		C5		Valerylcarnitine		0.81		95.6		14.2						C5‐M‐DC		Methylglutarylcarnitine		0.18		0.9		0.4

		C8		Octanoylcarnitine		0.89		51.5		16.3						C5-OH (C3-DC-M)		Hydroxyvalerylcarnitine (Methylmalonylcarnitine)		0.25		55.1		0.3

		C8:1		Octenoylcarnitine		0.92		96.0		8.4						C5:1		Tiglylcarnitine		0.37		0.8		0.3

		C9		Nonaylcarnitine		0.84		83.7		20.8						C5:1‐DC		Glutaconylcarnitine		0.13		12.5		0.4

		C10		Decanoylcarnitine		0.93		94.1		11.4						C6:1		Hexenoylcarnitine		0.07		0.3		0.3

		C10:1		Decenoylcarnitine		0.83		48.7		10.4						C7‐DC		Pimelylcarnitine		0.79		61.3		0.3

		C10:2		Decadienylcarnitine		0.51		50.5		14.5						C12‐DC		Dodecanedioylcarnitine		0.05		0.0		0.1

		C12		Dodecanoylcarnitine		0.86		87.4		10.4						C14:2‐OH		Hydroxytetradecadienylcarnitine		0.27		38.0		0.2

		C12:1		Dodecenoylcarnitine		0.73		13.7		13.0						C16‐OH		Hydroxyhexadecanoylcarnitine		0.20		3.3		0.2

		C14		Tetradecanoylcarnitine		0.54		51.7		12.6						C16:1‐OH		Hydroxyhexadecenoylcarnitine		0.38		2.3		0.2

		C14:1		Tetradecenoylcarnitine		0.81		100.0		16.9						C16:2‐OH		Hydroxyhexadecadienylcarnitine		0.32		4.7		0.2

		C14:1‐OH		Hydroxytetradecenoylcarnitine		0.70		67.4		16.4						C18:1‐OH		Hydroxyoctadecenoylcarnitine		0.06		0.9		0.3

		C14:2		Tetradecadienylcarnitine		0.87		98.8		11.6						PC aa C24:0		Phosphatidylcholine diacyl C24:0		0.11		72.5		0.3

		C16		Hexadecanoylcarnitine		0.84		100.0		8.9						PC aa C26:0		Phosphatidylcholine diacyl C26:0		0.09		11.5		0.3

		C16:1		Hexadecenoylcarnitine		0.71		2.8		10.2						PC aa C30:2		Phosphatidylcholine diacyl C30:2		0.12		4.2		0.8

		C16:2		Hexadecadienylcarnitine		0.57		70.7		19.4						PC aa C38:1		Phosphatidylcholine diacyl C38:1		0.34		99.8		0.2

		C18		Octadecanoylcarnitine		0.69		99.8		13.7						PC ae C30:1		Phosphatidylcholine acyl-alkyl C30:1		0.18		94.1		0.4

		C18:1		Octadecenoylcarnitine		0.87		98.3		10.2						PC ae C36:0		Phosphatidylcholine acyl-alkyl C36:0		0.35		100.0		0.4

		C18:2		Octadecadienylcarnitine		0.81		100.0		9.4						lysoPC a C14:0		lysoPhosphatidylcholine acyl C14:0		0.45		21.2		0.2

		Arg		Arginine		0.59		100.0		8.2						lysoPC a C24:0		lysoPhosphatidylcholine acyl C24:0		0.09		12.5		0.2

		Gln		Glutamine		0.62		100.0		9.9						lysoPC a C26:0		lysoPhosphatidylcholine acyl C26:0		0.09		59.6		0.3

		Gly		Glycine		0.89		100.0		7.9						lysoPC a C26:1		lysoPhosphatidylcholine acyl C26:1		-0.04		0.0		0.1

		His		Histidine		0.69		100.0		8.3						lysoPC a C28:0		lysoPhosphatidylcholine acyl C28:0		0.17		49.6		0.3

		Met		Methionine		0.53		100.0		9.7						lysoPC a C28:1		lysoPhosphatidylcholine acyl C28:1		0.29		99.8		0.2

		Orn		Ornithine		0.75		100.0		9.4						lysoPC a C6:0		lysoPhosphatidylcholine acyl C6:0		-0.14		33.3		0.6

		Phe		Phenylalanine		0.62		100.0		8.4						SM C22:3		Sphingomyeline C22:3		-0.04		55.8		0.6

		Pro		Proline		0.89		100.0		7.4						SM C26:0		Sphingomyeline C26:0		0.46		100.0		0.7

		Ser		Serine		0.62		100.0		9.6

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		Thr		Threonine		0.71		100.0		12.1

		Trp		Tryptophan		0.51		100.0		7.5

		Tyr		Tyrosine		0.66		100.0		8.6

		Val		Valine		0.69		100.0		19.6

		xLeu		Leucine/Isoleucine		0.74		100.0		8.2

		PC aa C28:1		Phosphatidylcholine diacyl C28:1		0.87		100.0		9.8

		PC aa C30:0		Phosphatidylcholine diacyl C30:0		0.89		100.0		7.8

		PC aa C32:0		Phosphatidylcholine diacyl C32:0		0.83		100.0		7.1

		PC aa C32:1		Phosphatidylcholine diacyl C32:1		0.96		100.0		7.4

		PC aa C32:2		Phosphatidylcholine diacyl C32:2		0.91		99.9		11.1

		PC aa C32:3		Phosphatidylcholine diacyl C32:3		0.79		100.0		8.9

		PC aa C34:1		Phosphatidylcholine diacyl C34:1		0.83		100.0		7.2

		PC aa C34:2		Phosphatidylcholine diacyl C34:2		0.75		100.0		7.7

		PC aa C34:3		Phosphatidylcholine diacyl C34:3		0.91		100.0		8.6

		PC aa C34:4		Phosphatidylcholine diacyl C34:4		0.92		100.0		8.0

		PC aa C36:0		Phosphatidylcholine diacyl C36:0		0.74		100.0		17.4

		PC aa C36:1		Phosphatidylcholine diacyl C36:1		0.84		100.0		8.5

		PC aa C36:2		Phosphatidylcholine diacyl C36:2		0.80		100.0		6.7

		PC aa C36:3		Phosphatidylcholine diacyl C36:3		0.86		100.0		7.5

		PC aa C36:4		Phosphatidylcholine diacyl C36:4		0.87		100.0		7.8

		PC aa C36:5		Phosphatidylcholine diacyl C36:5		0.82		100.0		8.6

		PC aa C36:6		Phosphatidylcholine diacyl C36:6		0.89		100.0		11.1

		PC aa C38:0		Phosphatidylcholine diacyl C38:0		0.86		100.0		13.8

		PC aa C38:3		Phosphatidylcholine diacyl C38:3		0.86		100.0		7.6

		PC aa C38:4		Phosphatidylcholine diacyl C38:4		0.88		100.0		7.3

		PC aa C38:5		Phosphatidylcholine diacyl C38:5		0.83		100.0		7.9

		PC aa C38:6		Phosphatidylcholine diacyl C38:6		0.93		100.0		8.1

		PC aa C40:1		Phosphatidylcholine diacyl C40:1		0.51		8.7		13.5

		PC aa C40:2		Phosphatidylcholine diacyl C40:2		0.51		100.0		11.7

		PC aa C40:3		Phosphatidylcholine diacyl C40:3		0.60		100.0		11.2

		PC aa C40:4		Phosphatidylcholine diacyl C40:4		0.86		100.0		7.6

		PC aa C40:5		Phosphatidylcholine diacyl C40:5		0.89		100.0		7.0

		PC aa C40:6		Phosphatidylcholine diacyl C40:6		0.93		100.0		7.1

		PC aa C42:0		Phosphatidylcholine diacyl C42:0		0.85		100.0		12.3

		PC aa C42:1		Phosphatidylcholine diacyl C42:1		0.72		100.0		14.8

		PC aa C42:2		Phosphatidylcholine diacyl C42:2		0.56		100.0		14.6

		PC aa C42:4		Phosphatidylcholine diacyl C42:4		0.51		100.0		11.7

		PC aa C42:5		Phosphatidylcholine diacyl C42:5		0.75		100.0		10.6

		PC aa C42:6		Phosphatidylcholine diacyl C42:6		0.62		60.2		12.5

		PC ae C30:0		Phosphatidylcholine acyl-alkyl C30:0		0.76		98.9		18.1

		PC ae C30:2		Phosphatidylcholine acyl-alkyl C30:2		0.65		86.3		17.5

		PC ae C32:1		Phosphatidylcholine acyl-alkyl C32:1		0.83		100.0		8.0

		PC ae C32:2		Phosphatidylcholine acyl-alkyl C32:2		0.77		100.0		11.6

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		PC ae C34:0		Phosphatidylcholine acyl-alkyl C34:0		0.82		100.0		7.9

		PC ae C34:1		Phosphatidylcholine acyl-alkyl C34:1		0.87		100.0		7.6

		PC ae C34:2		Phosphatidylcholine acyl-alkyl C34:2		0.90		100.0		7.6

		PC ae C34:3		Phosphatidylcholine acyl-alkyl C34:3		0.91		100.0		7.9

		PC ae C36:1		Phosphatidylcholine acyl-alkyl C36:1		0.85		100.0		9.8

		PC ae C36:2		Phosphatidylcholine acyl-alkyl C36:2		0.92		100.0		8.3

		PC ae C36:3		Phosphatidylcholine acyl-alkyl C36:3		0.86		100.0		8.1

		PC ae C36:4		Phosphatidylcholine acyl-alkyl C36:4		0.87		100.0		7.9

		PC ae C36:5		Phosphatidylcholine acyl-alkyl C36:5		0.89		100.0		8.0

		PC ae C38:0		Phosphatidylcholine acyl-alkyl C38:0		0.81		100.0		10.8

		PC ae C38:1		Phosphatidylcholine acyl-alkyl C38:1		0.48		100.0		12.4

		PC ae C38:2		Phosphatidylcholine acyl-alkyl C38:2		0.73		100.0		10.3

		PC ae C38:3		Phosphatidylcholine acyl-alkyl C38:3		0.85		100.0		9.2

		PC ae C38:4		Phosphatidylcholine acyl-alkyl C38:4		0.82		100.0		8.6

		PC ae C38:5		Phosphatidylcholine acyl-alkyl C38:5		0.82		100.0		8.3

		PC ae C38:6		Phosphatidylcholine acyl-alkyl C38:6		0.85		100.0		8.1

		PC ae C40:0		Phosphatidylcholine acyl-alkyl C40:0		0.87		1.0		4.8

		PC ae C40:1		Phosphatidylcholine acyl-alkyl C40:1		0.68		100.0		10.5

		PC ae C40:2		Phosphatidylcholine acyl-alkyl C40:2		0.85		100.0		9.5

		PC ae C40:3		Phosphatidylcholine acyl-alkyl C40:3		0.73		100.0		9.5

		PC ae C40:4		Phosphatidylcholine acyl-alkyl C40:4		0.82		100.0		9.6

		PC ae C40:5		Phosphatidylcholine acyl-alkyl C40:5		0.78		100.0		8.3

		PC ae C40:6		Phosphatidylcholine acyl-alkyl C40:6		0.88		100.0		8.6

		PC ae C42:0		Phosphatidylcholine acyl-alkyl C42:0		0.60		14.9		15.7

		PC ae C42:1		Phosphatidylcholine acyl-alkyl C42:1		0.51		100.0		11.5

		PC ae C42:2		Phosphatidylcholine acyl-alkyl C42:2		0.69		100.0		12.8

		PC ae C42:3		Phosphatidylcholine acyl-alkyl C42:3		0.80		100.0		10.8

		PC ae C42:4		Phosphatidylcholine acyl-alkyl C42:4		0.78		100.0		9.2

		PC ae C42:5		Phosphatidylcholine acyl-alkyl C42:5		0.86		100.0		7.4

		PC ae C44:3		Phosphatidylcholine acyl-alkyl C44:3		0.50		100.0		12.5

		PC ae C44:4		Phosphatidylcholine acyl-alkyl C44:4		0.71		100.0		11.4

		PC ae C44:5		Phosphatidylcholine acyl-alkyl C44:5		0.86		100.0		8.0

		PC ae C44:6		Phosphatidylcholine acyl-alkyl C44:6		0.89		100.0		7.7

		lysoPC a C16:0		lysoPhosphatidylcholine acyl C16:0		0.75		100.0		8.8

		lysoPC a C16:1		lysoPhosphatidylcholine acyl C16:1		0.84		100.0		8.6

		lysoPC a C17:0		lysoPhosphatidylcholine acyl C17:0		0.84		100.0		12.7

		lysoPC a C18:0		lysoPhosphatidylcholine acyl C18:0		0.80		100.0		9.7

		lysoPC a C18:1		lysoPhosphatidylcholine acyl C18:1		0.84		100.0		9.2

		lysoPC a C18:2		lysoPhosphatidylcholine acyl C18:2		0.93		100.0		8.8

		lysoPC a C20:3		lysoPhosphatidylcholine acyl C20:3		0.77		100.0		9.0

		lysoPC a C20:4		lysoPhosphatidylcholine acyl C20:4		0.87		100.0		9.0

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		SM (OH) C14:1		Hydroxysphingomyeline C14:1		0.91		100.0		7.7

		SM (OH) C16:1		Hydroxysphingomyeline C16:1		0.86		100.0		8.8

		SM (OH) C22:1		Hydroxysphingomyeline C22:1		0.82		100.0		11.2

		SM (OH) C22:2		Hydroxysphingomyeline C22:2		0.87		100.0		10.3

		SM (OH) C24:1		Hydroxysphingomyeline C24:1		0.75		100.0		15.1

		SM C16:0		Sphingomyeline C16:0		0.73		100.0		8.0

		SM C16:1		Sphingomyeline C16:1		0.84		100.0		7.5

		SM C18:0		Sphingomyeline C18:0		0.79		100.0		9.0

		SM C18:1		Sphingomyeline C18:1		0.84		100.0		8.2

		SM C20:2		Sphingomyeline C20:2		0.61		99.9		12.6

		SM C24:0		Sphingomyeline C24:0		0.78		100.0		10.7

		SM C24:1		Sphingomyeline C24:1		0.75		100.0		10.0

		SM C26:1		Sphingomyeline C26:1		0.69		100.0		20.8

		H1		Hexose		0.69		100.0		6.3
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		Supplementary Table 1. Characteristics of the 163 targeted metabolites

		Abbreviation		Biochemical name		r				Above LOD (%)		Mean (µM)		CV		Application

		C3‐OH		Hydroxypropionylcarnitine		0.05				0.36		0.030		76.6%		Excluded

		C3:1		Propenonylcarnitine		-0.11				0.10		0.010		37.5%		Excluded

		C4‐OH(C3‐DC)		Hydroxybutyrylcarnitine		0.47				8.40		0.098		35.5%		Excluded

		C4:1		Butenylcarnitine		0.04				5.65		0.018		34.7%		Excluded

		C5‐DC(C6‐OH)		Glutarylcarnitine (Hydroxyhexanoylcarnitine)		0.15				27.06		0.041		21.0%		Excluded

		C5‐M‐DC		Methylglutarylcarnitine		0.18				0.95		0.033		42.9%		Excluded

		C5‐OH (C3‐DC‐M)		Hydroxyvalerylcarnitine (Methylmalonylcarnitine)		0.25				55.10		0.027		28.7%		Excluded

		C5:1		Tiglylcarnitine		0.37				0.75		0.028		26.1%		Excluded

		C5:1‐DC		Glutaconylcarnitine		0.13				12.48		0.016		42.4%		Excluded

		C6:1		Hexenoylcarnitine		0.07				0.33		0.018		32.4%		Excluded

		C7‐DC		Pimelylcarnitine		0.79				61.34		0.045		34.4%		Excluded

		C12‐DC		Dodecanedioylcarnitine		0.05				0.00		0.058		12.2%		Excluded

		C14:2‐OH		Hydroxytetradecadienylcarnitine		0.27				38.04		0.009		17.4%		Excluded

		C16‐OH		Hydroxyhexadecanoylcarnitine		0.20				3.33		0.007		24.1%		Excluded

		C16:1‐OH		Hydroxyhexadecenoylcarnitine		0.38				2.25		0.011		17.5%		Excluded

		C16:2‐OH		Hydroxyhexadecadienylcarnitine		0.32				4.67		0.012		16.6%		Excluded

		C18:1‐OH		Hydroxyoctadecenoylcarnitine		0.06				0.95		0.011		33.4%		Excluded

		PC aa C24:0		Phosphatidylcholine diacyl C24:0		0.11				72.55		0.150		26.5%		Excluded

		PC aa C26:0		Phosphatidylcholine diacyl C26:0		0.09				11.54		1.050		32.9%		Excluded

		PC aa C30:2		Phosphatidylcholine diacyl C30:2		0.12				4.22		0.003		81.6%		Excluded

		PC aa C38:1		Phosphatidylcholine diacyl C38:1		0.34				99.84		0.859		18.1%		Excluded

		PC ae C30:1		Phosphatidylcholine acyl-alkyl C30:1		0.18				94.12		0.224		41.7%		Excluded

		PC ae C36:0		Phosphatidylcholine acyl-alkyl C36:0		0.35				100.00		1.062		35.6%		Excluded

		lysoPC a C14:0		lysoPhosphatidylcholine acyl C14:0		0.45				21.24		3.209		23.8%		Excluded

		lysoPC a C24:0		lysoPhosphatidylcholine acyl C24:0		0.09				12.45		0.364		21.1%		Excluded

		lysoPC a C26:0		lysoPhosphatidylcholine acyl C26:0		0.09				59.58		0.548		31.0%		Excluded

		lysoPC a C26:1		lysoPhosphatidylcholine acyl C26:1		-0.04				0.00		2.027		7.9%		Excluded

		lysoPC a C28:0		lysoPhosphatidylcholine acyl C28:0		0.17				49.61		0.492		29.1%		Excluded

		lysoPC a C28:1		lysoPhosphatidylcholine acyl C28:1		0.29				99.84		0.618		22.6%		Excluded

		lysoPC a C6:0		lysoPhosphatidylcholine acyl C6:0		-0.14				33.33		0.023		62.5%		Excluded

		SM C22:3		Sphingomyeline C22:3		-0.04				55.85		0.114		57.6%		Excluded

		SM C26:0		Sphingomyeline C26:0		0.46				100.00		0.176		67.8%		Excluded

		PC ae C40:0		Phosphatidylcholine acyl-alkyl C40:0		0.87				1.05		10.205		4.8%		Used

		C16:1		Hexadecenoylcarnitine		0.71				2.78		0.038		10.2%		Used

		PC aa C40:1		Phosphatidylcholine diacyl C40:1		0.51				8.66		0.465		13.5%		Used

		C12:1		Dodecenoylcarnitine		0.73				13.69		0.147		13.0%		Used

		PC ae C42:0		Phosphatidylcholine acyl-alkyl C42:0		0.60				14.87		0.513		15.7%		Used

		C10:1		Decenoylcarnitine		0.83				48.66		0.169		10.4%		Used

		C10:2		Decadienylcarnitine		0.51				50.49		0.042		14.5%		Used

		C8		Octanoylcarnitine		0.89				51.54		0.223		16.3%		Used

		C14		Tetradecanoylcarnitine		0.54				51.67		0.046		12.6%		Used

		PC aa C42:6		Phosphatidylcholine diacyl C42:6		0.62				60.16		0.626		12.5%		Used

		C14:1‐OH		Hydroxytetradecenoylcarnitine		0.70				67.35		0.015		16.4%		Used

		C16:2		Hexadecadienylcarnitine		0.57				70.69		0.008		19.4%		Used

		C6(C4:1‐DC)		Hexanoylcarnitine (Fumarylcarnitine)		0.85				76.67		0.073		13.6%		Used

		C9		Nonaylcarnitine		0.84				83.73		0.050		20.8%		Used

		PC ae C30:2		Phosphatidylcholine acyl-alkyl C30:2		0.65				86.34		0.156		17.5%		Used

		C12		Dodecanoylcarnitine		0.86				87.35		0.131		10.4%		Used

		C10		Decanoylcarnitine		0.93				94.08		0.360		11.4%		Used

		C5		Valerylcarnitine		0.81				95.56		0.119		14.2%		Used

		C8:1		Octenoylcarnitine		0.92				96.01		0.090		8.4%		Used

		C18:1		Octadecenoylcarnitine		0.87				98.33		0.130		10.2%		Used

		C14:2		Tetradecadienylcarnitine		0.87				98.82		0.032		11.6%		Used

		PC ae C30:0		Phosphatidylcholine acyl-alkyl C30:0		0.76				98.86		0.464		18.1%		Used

		C18		Octadecanoylcarnitine		0.69				99.80		0.050		13.7%		Used

		PC aa C32:2		Phosphatidylcholine diacyl C32:2		0.91				99.93		3.887		11.1%		Used

		SM C20:2		Sphingomyeline C20:2		0.61				99.93		0.381		12.6%		Used

		PC aa C42:0		Phosphatidylcholine diacyl C42:0		0.85				99.97		0.592		12.3%		Used

		PC ae C42:5		Phosphatidylcholine acyl-alkyl C42:5		0.86				99.97		2.346		7.4%		Used

		C0		Carnitine		0.88				100.00		35.699		6.7%		Used

		C2		Acetylcarnitine		0.94				100.00		8.223		9.4%		Used

		C3		Propionylcarnitine		0.86				100.00		0.397		8.0%		Used

		C4		Butyrylcarnitine		0.89				100.00		0.227		8.8%		Used

		C14:1		Tetradecenoylcarnitine		0.81				100.00		0.150		16.9%		Used

		C16		Hexadecanoylcarnitine		0.84				100.00		0.118		8.9%		Used

		C18:2		Octadecadienylcarnitine		0.81				100.00		0.047		9.4%		Used

		Arg		Arginine		0.59				100.00		116.025		8.2%		Used

		Gln		Glutamine		0.62				100.00		621.149		9.9%		Used

		Gly		Glycine		0.89				100.00		307.653		7.9%		Used

		His		Histidine		0.69				100.00		98.126		8.3%		Used

		Met		Methionine		0.53				100.00		32.208		9.7%		Used

		Orn		Ornithine		0.75				100.00		81.891		9.4%		Used

		Phe		Phenylalanine		0.62				100.00		62.269		8.4%		Used

		Pro		Proline		0.89				100.00		176.445		7.4%		Used

		Ser		Serine		0.62				100.00		128.342		9.6%		Used

		Thr		Threonine		0.71				100.00		105.941		12.1%		Used

		Trp		Tryptophan		0.51				100.00		82.656		7.5%		Used

		Tyr		Tyrosine		0.66				100.00		85.554		8.6%		Used

		Val		Valine		0.69				100.00		278.405		19.6%		Used

		xLeu		Leucine/Isoleucine		0.74				100.00		214.254		8.2%		Used

		PC aa C28:1		Phosphatidylcholine diacyl C28:1		0.87				100.00		3.362		9.8%		Used

		PC aa C30:0		Phosphatidylcholine diacyl C30:0		0.89				100.00		4.716		7.8%		Used

		PC aa C32:0		Phosphatidylcholine diacyl C32:0		0.83				100.00		15.145		7.1%		Used

		PC aa C32:1		Phosphatidylcholine diacyl C32:1		0.96				100.00		21.842		7.4%		Used

		PC aa C32:3		Phosphatidylcholine diacyl C32:3		0.79				100.00		0.481		8.9%		Used

		PC aa C34:1		Phosphatidylcholine diacyl C34:1		0.83				100.00		240.267		7.2%		Used

		PC aa C34:2		Phosphatidylcholine diacyl C34:2		0.75				100.00		391.393		7.7%		Used

		PC aa C34:3		Phosphatidylcholine diacyl C34:3		0.91				100.00		17.892		8.6%		Used

		PC aa C34:4		Phosphatidylcholine diacyl C34:4		0.92				100.00		2.261		8.0%		Used

		PC aa C36:0		Phosphatidylcholine diacyl C36:0		0.74				100.00		2.690		17.4%		Used

		PC aa C36:1		Phosphatidylcholine diacyl C36:1		0.84				100.00		53.831		8.5%		Used

		PC aa C36:2		Phosphatidylcholine diacyl C36:2		0.80				100.00		231.934		6.7%		Used

		PC aa C36:3		Phosphatidylcholine diacyl C36:3		0.86				100.00		149.595		7.5%		Used

		PC aa C36:4		Phosphatidylcholine diacyl C36:4		0.87				100.00		219.578		7.8%		Used

		PC aa C36:5		Phosphatidylcholine diacyl C36:5		0.82				100.00		29.302		8.6%		Used

		PC aa C36:6		Phosphatidylcholine diacyl C36:6		0.89				100.00		1.118		11.1%		Used

		PC aa C38:0		Phosphatidylcholine diacyl C38:0		0.86				100.00		3.256		13.8%		Used

		PC aa C38:3		Phosphatidylcholine diacyl C38:3		0.86				100.00		53.993		7.6%		Used

		PC aa C38:4		Phosphatidylcholine diacyl C38:4		0.88				100.00		119.655		7.3%		Used

		PC aa C38:5		Phosphatidylcholine diacyl C38:5		0.83				100.00		62.173		7.9%		Used

		PC aa C38:6		Phosphatidylcholine diacyl C38:6		0.93				100.00		90.240		8.1%		Used

		PC aa C40:2		Phosphatidylcholine diacyl C40:2		0.51				100.00		0.357		11.7%		Used

		PC aa C40:3		Phosphatidylcholine diacyl C40:3		0.60				100.00		0.653		11.2%		Used

		PC aa C40:4		Phosphatidylcholine diacyl C40:4		0.86				100.00		4.157		7.6%		Used

		PC aa C40:5		Phosphatidylcholine diacyl C40:5		0.89				100.00		11.504		7.0%		Used

		PC aa C40:6		Phosphatidylcholine diacyl C40:6		0.93				100.00		28.751		7.1%		Used

		PC aa C42:1		Phosphatidylcholine diacyl C42:1		0.72				100.00		0.297		14.8%		Used

		PC aa C42:2		Phosphatidylcholine diacyl C42:2		0.56				100.00		0.209		14.6%		Used

		PC aa C42:4		Phosphatidylcholine diacyl C42:4		0.51				100.00		0.219		11.7%		Used

		PC aa C42:5		Phosphatidylcholine diacyl C42:5		0.75				100.00		0.426		10.6%		Used

		PC ae C32:1		Phosphatidylcholine acyl-alkyl C32:1		0.83				100.00		2.852		8.0%		Used

		PC ae C32:2		Phosphatidylcholine acyl-alkyl C32:2		0.77				100.00		0.748		11.6%		Used

		PC ae C34:0		Phosphatidylcholine acyl-alkyl C34:0		0.82				100.00		1.724		7.9%		Used

		PC ae C34:1		Phosphatidylcholine acyl-alkyl C34:1		0.87				100.00		10.516		7.6%		Used

		PC ae C34:2		Phosphatidylcholine acyl-alkyl C34:2		0.90				100.00		12.608		7.6%		Used

		PC ae C34:3		Phosphatidylcholine acyl-alkyl C34:3		0.91				100.00		8.340		7.9%		Used

		PC ae C36:1		Phosphatidylcholine acyl-alkyl C36:1		0.85				100.00		8.303		9.8%		Used

		PC ae C36:2		Phosphatidylcholine acyl-alkyl C36:2		0.92				100.00		15.064		8.3%		Used

		PC ae C36:3		Phosphatidylcholine acyl-alkyl C36:3		0.86				100.00		8.545		8.1%		Used

		PC ae C36:4		Phosphatidylcholine acyl-alkyl C36:4		0.87				100.00		20.774		7.9%		Used

		PC ae C36:5		Phosphatidylcholine acyl-alkyl C36:5		0.89				100.00		13.807		8.0%		Used

		PC ae C38:0		Phosphatidylcholine acyl-alkyl C38:0		0.81				100.00		2.465		10.8%		Used

		PC ae C38:1		Phosphatidylcholine acyl-alkyl C38:1		0.48				100.00		0.814		12.4%		Used

		PC ae C38:2		Phosphatidylcholine acyl-alkyl C38:2		0.73				100.00		2.123		10.3%		Used

		PC ae C38:3		Phosphatidylcholine acyl-alkyl C38:3		0.85				100.00		4.295		9.2%		Used

		PC ae C38:4		Phosphatidylcholine acyl-alkyl C38:4		0.82				100.00		15.628		8.6%		Used

		PC ae C38:5		Phosphatidylcholine acyl-alkyl C38:5		0.82				100.00		19.863		8.3%		Used

		PC ae C38:6		Phosphatidylcholine acyl-alkyl C38:6		0.85				100.00		8.677		8.1%		Used

		PC ae C40:1		Phosphatidylcholine acyl-alkyl C40:1		0.68				100.00		1.661		10.5%		Used

		PC ae C40:2		Phosphatidylcholine acyl-alkyl C40:2		0.85				100.00		2.083		9.5%		Used

		PC ae C40:3		Phosphatidylcholine acyl-alkyl C40:3		0.73				100.00		1.133		9.5%		Used

		PC ae C40:4		Phosphatidylcholine acyl-alkyl C40:4		0.82				100.00		2.568		9.6%		Used

		PC ae C40:5		Phosphatidylcholine acyl-alkyl C40:5		0.78				100.00		3.547		8.3%		Used

		PC ae C40:6		Phosphatidylcholine acyl-alkyl C40:6		0.88				100.00		5.040		8.6%		Used

		PC ae C42:1		Phosphatidylcholine acyl-alkyl C42:1		0.51				100.00		0.371		11.5%		Used

		PC ae C42:2		Phosphatidylcholine acyl-alkyl C42:2		0.69				100.00		0.664		12.8%		Used

		PC ae C42:3		Phosphatidylcholine acyl-alkyl C42:3		0.80				100.00		0.861		10.8%		Used

		PC ae C42:4		Phosphatidylcholine acyl-alkyl C42:4		0.78				100.00		1.007		9.2%		Used

		PC ae C44:3		Phosphatidylcholine acyl-alkyl C44:3		0.50				100.00		0.110		12.5%		Used

		PC ae C44:4		Phosphatidylcholine acyl-alkyl C44:4		0.71				100.00		0.427		11.4%		Used

		PC ae C44:5		Phosphatidylcholine acyl-alkyl C44:5		0.86				100.00		2.112		8.0%		Used

		PC ae C44:6		Phosphatidylcholine acyl-alkyl C44:6		0.89				100.00		1.373		7.7%		Used

		lysoPC a C16:0		lysoPhosphatidylcholine acyl C16:0		0.75				100.00		94.408		8.8%		Used

		lysoPC a C16:1		lysoPhosphatidylcholine acyl C16:1		0.84				100.00		2.909		8.6%		Used

		lysoPC a C17:0		lysoPhosphatidylcholine acyl C17:0		0.84				100.00		1.727		12.7%		Used

		lysoPC a C18:0		lysoPhosphatidylcholine acyl C18:0		0.80				100.00		26.066		9.7%		Used

		lysoPC a C18:1		lysoPhosphatidylcholine acyl C18:1		0.84				100.00		19.277		9.2%		Used

		lysoPC a C18:2		lysoPhosphatidylcholine acyl C18:2		0.93				100.00		27.241		8.8%		Used

		lysoPC a C20:3		lysoPhosphatidylcholine acyl C20:3		0.77				100.00		2.393		9.0%		Used

		lysoPC a C20:4		lysoPhosphatidylcholine acyl C20:4		0.87				100.00		6.798		9.0%		Used

		SM (OH) C14:1		Hydroxysphingomyeline C14:1		0.91				100.00		6.222		7.7%		Used

		SM (OH) C16:1		Hydroxysphingomyeline C16:1		0.86				100.00		3.353		8.8%		Used

		SM (OH) C22:1		Hydroxysphingomyeline C22:1		0.82				100.00		13.496		11.2%		Used

		SM (OH) C22:2		Hydroxysphingomyeline C22:2		0.87				100.00		11.409		10.3%		Used

		SM (OH) C24:1		Hydroxysphingomyeline C24:1		0.75				100.00		1.344		15.1%		Used

		SM C16:0		Sphingomyeline C16:0		0.73				100.00		106.649		8.0%		Used

		SM C16:1		Sphingomyeline C16:1		0.84				100.00		16.059		7.5%		Used

		SM C18:0		Sphingomyeline C18:0		0.79				100.00		23.224		9.0%		Used

		SM C18:1		Sphingomyeline C18:1		0.84				100.00		11.304		8.2%		Used

		SM C24:0		Sphingomyeline C24:0		0.78				100.00		21.790		10.7%		Used

		SM C24:1		Sphingomyeline C24:1		0.75				100.00		52.568		10.0%		Used

		SM C26:1		Sphingomyeline C26:1		0.69				100.00		0.417		20.8%		Used

		H1		Hexose		0.69				100.00		5190.295		6.3%		Used
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		Supplementary Table 1. Characteristics of the 131 metabolites used for further analysis

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)						Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		C0		Carnitine		0.88		100.0		6.7						C3‐OH		Hydroxypropionylcarnitine		0.05		0.4		0.8

		C2		Acetylcarnitine		0.94		100.0		9.4						C3:1		Propenonylcarnitine		-0.11		0.1		0.4

		C3		Propionylcarnitine		0.86		100.0		8.0						C4-OH(C3-DC)		Hydroxybutyrylcarnitine		0.47		8.4		0.4

		C4		Butyrylcarnitine		0.89		100.0		8.8						C4:1		Butenylcarnitine		0.04		5.7		0.3

		C4:1		Hexanoylcarnitine (Fumarylcarnitine)		0.85		76.7		13.6						C5-DC(C6-OH)		Glutarylcarnitine (Hydroxyhexanoylcarnitine)		0.15		27.1		0.2

		C5		Valerylcarnitine		0.81		95.6		14.2						C5‐M‐DC		Methylglutarylcarnitine		0.18		0.9		0.4

		C8		Octanoylcarnitine		0.89		51.5		16.3						C5-OH (C3-DC-M)		Hydroxyvalerylcarnitine (Methylmalonylcarnitine)		0.25		55.1		0.3

		C8:1		Octenoylcarnitine		0.92		96.0		8.4						C5:1		Tiglylcarnitine		0.37		0.8		0.3

		C9		Nonaylcarnitine		0.84		83.7		20.8						C5:1‐DC		Glutaconylcarnitine		0.13		12.5		0.4

		C10		Decanoylcarnitine		0.93		94.1		11.4						C6:1		Hexenoylcarnitine		0.07		0.3		0.3

		C10:1		Decenoylcarnitine		0.83		48.7		10.4						C7‐DC		Pimelylcarnitine		0.79		61.3		0.3

		C10:2		Decadienylcarnitine		0.51		50.5		14.5						C12‐DC		Dodecanedioylcarnitine		0.05		0.0		0.1

		C12		Dodecanoylcarnitine		0.86		87.4		10.4						C14:2‐OH		Hydroxytetradecadienylcarnitine		0.27		38.0		0.2

		C12:1		Dodecenoylcarnitine		0.73		13.7		13.0						C16‐OH		Hydroxyhexadecanoylcarnitine		0.20		3.3		0.2

		C14		Tetradecanoylcarnitine		0.54		51.7		12.6						C16:1‐OH		Hydroxyhexadecenoylcarnitine		0.38		2.3		0.2

		C14:1		Tetradecenoylcarnitine		0.81		100.0		16.9						C16:2‐OH		Hydroxyhexadecadienylcarnitine		0.32		4.7		0.2

		C14:1‐OH		Hydroxytetradecenoylcarnitine		0.70		67.4		16.4						C18:1‐OH		Hydroxyoctadecenoylcarnitine		0.06		0.9		0.3

		C14:2		Tetradecadienylcarnitine		0.87		98.8		11.6						PC aa C24:0		Phosphatidylcholine diacyl C24:0		0.11		72.5		0.3

		C16		Hexadecanoylcarnitine		0.84		100.0		8.9						PC aa C26:0		Phosphatidylcholine diacyl C26:0		0.09		11.5		0.3

		C16:1		Hexadecenoylcarnitine		0.71		2.8		10.2						PC aa C30:2		Phosphatidylcholine diacyl C30:2		0.12		4.2		0.8

		C16:2		Hexadecadienylcarnitine		0.57		70.7		19.4						PC aa C38:1		Phosphatidylcholine diacyl C38:1		0.34		99.8		0.2

		C18		Octadecanoylcarnitine		0.69		99.8		13.7						PC ae C30:1		Phosphatidylcholine acyl-alkyl C30:1		0.18		94.1		0.4

		C18:1		Octadecenoylcarnitine		0.87		98.3		10.2						PC ae C36:0		Phosphatidylcholine acyl-alkyl C36:0		0.35		100.0		0.4

		C18:2		Octadecadienylcarnitine		0.81		100.0		9.4						lysoPC a C14:0		lysoPhosphatidylcholine acyl C14:0		0.45		21.2		0.2

		Arg		Arginine		0.59		100.0		8.2						lysoPC a C24:0		lysoPhosphatidylcholine acyl C24:0		0.09		12.5		0.2

		Gln		Glutamine		0.62		100.0		9.9						lysoPC a C26:0		lysoPhosphatidylcholine acyl C26:0		0.09		59.6		0.3

		Gly		Glycine		0.89		100.0		7.9						lysoPC a C26:1		lysoPhosphatidylcholine acyl C26:1		-0.04		0.0		0.1

		His		Histidine		0.69		100.0		8.3						lysoPC a C28:0		lysoPhosphatidylcholine acyl C28:0		0.17		49.6		0.3

		Met		Methionine		0.53		100.0		9.7						lysoPC a C28:1		lysoPhosphatidylcholine acyl C28:1		0.29		99.8		0.2

		Orn		Ornithine		0.75		100.0		9.4						lysoPC a C6:0		lysoPhosphatidylcholine acyl C6:0		-0.14		33.3		0.6

		Phe		Phenylalanine		0.62		100.0		8.4						SM C22:3		Sphingomyeline C22:3		-0.04		55.8		0.6

		Pro		Proline		0.89		100.0		7.4						SM C26:0		Sphingomyeline C26:0		0.46		100.0		0.7

		Ser		Serine		0.62		100.0		9.6

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		Thr		Threonine		0.71		100.0		12.1

		Trp		Tryptophan		0.51		100.0		7.5

		Tyr		Tyrosine		0.66		100.0		8.6

		Val		Valine		0.69		100.0		19.6

		xLeu		Leucine/Isoleucine		0.74		100.0		8.2

		PC aa C28:1		Phosphatidylcholine diacyl C28:1		0.87		100.0		9.8

		PC aa C30:0		Phosphatidylcholine diacyl C30:0		0.89		100.0		7.8

		PC aa C32:0		Phosphatidylcholine diacyl C32:0		0.83		100.0		7.1

		PC aa C32:1		Phosphatidylcholine diacyl C32:1		0.96		100.0		7.4

		PC aa C32:2		Phosphatidylcholine diacyl C32:2		0.91		99.9		11.1

		PC aa C32:3		Phosphatidylcholine diacyl C32:3		0.79		100.0		8.9

		PC aa C34:1		Phosphatidylcholine diacyl C34:1		0.83		100.0		7.2

		PC aa C34:2		Phosphatidylcholine diacyl C34:2		0.75		100.0		7.7

		PC aa C34:3		Phosphatidylcholine diacyl C34:3		0.91		100.0		8.6

		PC aa C34:4		Phosphatidylcholine diacyl C34:4		0.92		100.0		8.0

		PC aa C36:0		Phosphatidylcholine diacyl C36:0		0.74		100.0		17.4

		PC aa C36:1		Phosphatidylcholine diacyl C36:1		0.84		100.0		8.5

		PC aa C36:2		Phosphatidylcholine diacyl C36:2		0.80		100.0		6.7

		PC aa C36:3		Phosphatidylcholine diacyl C36:3		0.86		100.0		7.5

		PC aa C36:4		Phosphatidylcholine diacyl C36:4		0.87		100.0		7.8

		PC aa C36:5		Phosphatidylcholine diacyl C36:5		0.82		100.0		8.6

		PC aa C36:6		Phosphatidylcholine diacyl C36:6		0.89		100.0		11.1

		PC aa C38:0		Phosphatidylcholine diacyl C38:0		0.86		100.0		13.8

		PC aa C38:3		Phosphatidylcholine diacyl C38:3		0.86		100.0		7.6

		PC aa C38:4		Phosphatidylcholine diacyl C38:4		0.88		100.0		7.3

		PC aa C38:5		Phosphatidylcholine diacyl C38:5		0.83		100.0		7.9

		PC aa C38:6		Phosphatidylcholine diacyl C38:6		0.93		100.0		8.1

		PC aa C40:1		Phosphatidylcholine diacyl C40:1		0.51		8.7		13.5

		PC aa C40:2		Phosphatidylcholine diacyl C40:2		0.51		100.0		11.7

		PC aa C40:3		Phosphatidylcholine diacyl C40:3		0.60		100.0		11.2

		PC aa C40:4		Phosphatidylcholine diacyl C40:4		0.86		100.0		7.6

		PC aa C40:5		Phosphatidylcholine diacyl C40:5		0.89		100.0		7.0

		PC aa C40:6		Phosphatidylcholine diacyl C40:6		0.93		100.0		7.1

		PC aa C42:0		Phosphatidylcholine diacyl C42:0		0.85		100.0		12.3

		PC aa C42:1		Phosphatidylcholine diacyl C42:1		0.72		100.0		14.8

		PC aa C42:2		Phosphatidylcholine diacyl C42:2		0.56		100.0		14.6

		PC aa C42:4		Phosphatidylcholine diacyl C42:4		0.51		100.0		11.7

		PC aa C42:5		Phosphatidylcholine diacyl C42:5		0.75		100.0		10.6

		PC aa C42:6		Phosphatidylcholine diacyl C42:6		0.62		60.2		12.5

		PC ae C30:0		Phosphatidylcholine acyl-alkyl C30:0		0.76		98.9		18.1

		PC ae C30:2		Phosphatidylcholine acyl-alkyl C30:2		0.65		86.3		17.5

		PC ae C32:1		Phosphatidylcholine acyl-alkyl C32:1		0.83		100.0		8.0

		PC ae C32:2		Phosphatidylcholine acyl-alkyl C32:2		0.77		100.0		11.6

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		PC ae C34:0		Phosphatidylcholine acyl-alkyl C34:0		0.82		100.0		7.9

		PC ae C34:1		Phosphatidylcholine acyl-alkyl C34:1		0.87		100.0		7.6

		PC ae C34:2		Phosphatidylcholine acyl-alkyl C34:2		0.90		100.0		7.6

		PC ae C34:3		Phosphatidylcholine acyl-alkyl C34:3		0.91		100.0		7.9

		PC ae C36:1		Phosphatidylcholine acyl-alkyl C36:1		0.85		100.0		9.8

		PC ae C36:2		Phosphatidylcholine acyl-alkyl C36:2		0.92		100.0		8.3

		PC ae C36:3		Phosphatidylcholine acyl-alkyl C36:3		0.86		100.0		8.1

		PC ae C36:4		Phosphatidylcholine acyl-alkyl C36:4		0.87		100.0		7.9

		PC ae C36:5		Phosphatidylcholine acyl-alkyl C36:5		0.89		100.0		8.0

		PC ae C38:0		Phosphatidylcholine acyl-alkyl C38:0		0.81		100.0		10.8

		PC ae C38:1		Phosphatidylcholine acyl-alkyl C38:1		0.48		100.0		12.4

		PC ae C38:2		Phosphatidylcholine acyl-alkyl C38:2		0.73		100.0		10.3

		PC ae C38:3		Phosphatidylcholine acyl-alkyl C38:3		0.85		100.0		9.2

		PC ae C38:4		Phosphatidylcholine acyl-alkyl C38:4		0.82		100.0		8.6

		PC ae C38:5		Phosphatidylcholine acyl-alkyl C38:5		0.82		100.0		8.3

		PC ae C38:6		Phosphatidylcholine acyl-alkyl C38:6		0.85		100.0		8.1

		PC ae C40:0		Phosphatidylcholine acyl-alkyl C40:0		0.87		1.0		4.8

		PC ae C40:1		Phosphatidylcholine acyl-alkyl C40:1		0.68		100.0		10.5

		PC ae C40:2		Phosphatidylcholine acyl-alkyl C40:2		0.85		100.0		9.5

		PC ae C40:3		Phosphatidylcholine acyl-alkyl C40:3		0.73		100.0		9.5

		PC ae C40:4		Phosphatidylcholine acyl-alkyl C40:4		0.82		100.0		9.6

		PC ae C40:5		Phosphatidylcholine acyl-alkyl C40:5		0.78		100.0		8.3

		PC ae C40:6		Phosphatidylcholine acyl-alkyl C40:6		0.88		100.0		8.6

		PC ae C42:0		Phosphatidylcholine acyl-alkyl C42:0		0.60		14.9		15.7

		PC ae C42:1		Phosphatidylcholine acyl-alkyl C42:1		0.51		100.0		11.5

		PC ae C42:2		Phosphatidylcholine acyl-alkyl C42:2		0.69		100.0		12.8

		PC ae C42:3		Phosphatidylcholine acyl-alkyl C42:3		0.80		100.0		10.8

		PC ae C42:4		Phosphatidylcholine acyl-alkyl C42:4		0.78		100.0		9.2

		PC ae C42:5		Phosphatidylcholine acyl-alkyl C42:5		0.86		100.0		7.4

		PC ae C44:3		Phosphatidylcholine acyl-alkyl C44:3		0.50		100.0		12.5

		PC ae C44:4		Phosphatidylcholine acyl-alkyl C44:4		0.71		100.0		11.4

		PC ae C44:5		Phosphatidylcholine acyl-alkyl C44:5		0.86		100.0		8.0

		PC ae C44:6		Phosphatidylcholine acyl-alkyl C44:6		0.89		100.0		7.7

		lysoPC a C16:0		lysoPhosphatidylcholine acyl C16:0		0.75		100.0		8.8

		lysoPC a C16:1		lysoPhosphatidylcholine acyl C16:1		0.84		100.0		8.6

		lysoPC a C17:0		lysoPhosphatidylcholine acyl C17:0		0.84		100.0		12.7

		lysoPC a C18:0		lysoPhosphatidylcholine acyl C18:0		0.80		100.0		9.7

		lysoPC a C18:1		lysoPhosphatidylcholine acyl C18:1		0.84		100.0		9.2

		lysoPC a C18:2		lysoPhosphatidylcholine acyl C18:2		0.93		100.0		8.8

		lysoPC a C20:3		lysoPhosphatidylcholine acyl C20:3		0.77		100.0		9.0

		lysoPC a C20:4		lysoPhosphatidylcholine acyl C20:4		0.87		100.0		9.0

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		SM (OH) C14:1		Hydroxysphingomyeline C14:1		0.91		100.0		7.7

		SM (OH) C16:1		Hydroxysphingomyeline C16:1		0.86		100.0		8.8

		SM (OH) C22:1		Hydroxysphingomyeline C22:1		0.82		100.0		11.2

		SM (OH) C22:2		Hydroxysphingomyeline C22:2		0.87		100.0		10.3

		SM (OH) C24:1		Hydroxysphingomyeline C24:1		0.75		100.0		15.1

		SM C16:0		Sphingomyeline C16:0		0.73		100.0		8.0

		SM C16:1		Sphingomyeline C16:1		0.84		100.0		7.5

		SM C18:0		Sphingomyeline C18:0		0.79		100.0		9.0

		SM C18:1		Sphingomyeline C18:1		0.84		100.0		8.2

		SM C20:2		Sphingomyeline C20:2		0.61		99.9		12.6

		SM C24:0		Sphingomyeline C24:0		0.78		100.0		10.7

		SM C24:1		Sphingomyeline C24:1		0.75		100.0		10.0

		SM C26:1		Sphingomyeline C26:1		0.69		100.0		20.8

		H1		Hexose		0.69		100.0		6.3
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Abbreviation Biochemical name r

Above 

LOD (%)

CV (%)

C0 Carnitine 0.88 100.0 6.7

C2 Acetylcarnitine 0.94 100.0 9.4

C3 Propionylcarnitine 0.86 100.0 8.0

C4 Butyrylcarnitine 0.89 100.0 8.8

C4:1 Hexanoylcarnitine (Fumarylcarnitine) 0.85 76.7 13.6

C5 Valerylcarnitine 0.81 95.6 14.2

C8 Octanoylcarnitine 0.89 51.5 16.3

C8:1 Octenoylcarnitine 0.92 96.0 8.4

C9 Nonaylcarnitine 0.84 83.7 20.8

C10 Decanoylcarnitine 0.93 94.1 11.4

C10:1 Decenoylcarnitine 0.83 48.7 10.4

C10:2 Decadienylcarnitine 0.51 50.5 14.5

C12 Dodecanoylcarnitine 0.86 87.4 10.4

C12:1 Dodecenoylcarnitine 0.73 13.7 13.0

C14 Tetradecanoylcarnitine 0.54 51.7 12.6

C14:1 Tetradecenoylcarnitine 0.81 100.0 16.9

C14:1

‐

OH Hydroxytetradecenoylcarnitine 0.70 67.4 16.4

C14:2 Tetradecadienylcarnitine 0.87 98.8 11.6

C16 Hexadecanoylcarnitine 0.84 100.0 8.9

C16:1 Hexadecenoylcarnitine 0.71 2.8 10.2

C16:2 Hexadecadienylcarnitine 0.57 70.7 19.4

C18 Octadecanoylcarnitine 0.69 99.8 13.7

C18:1 Octadecenoylcarnitine 0.87 98.3 10.2

C18:2 Octadecadienylcarnitine 0.81 100.0 9.4

Arg Arginine 0.59 100.0 8.2

Gln Glutamine 0.62 100.0 9.9

Gly Glycine 0.89 100.0 7.9

His Histidine 0.69 100.0 8.3

Met Methionine 0.53 100.0 9.7

Orn Ornithine 0.75 100.0 9.4

Phe Phenylalanine 0.62 100.0 8.4

Pro Proline 0.89 100.0 7.4

Ser Serine 0.62 100.0 9.6
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		Supplementary Table 1. Characteristics of the 163 targeted metabolites

		Abbreviation		Biochemical name		r				Above LOD (%)		Mean (µM)		CV		Application

		C3‐OH		Hydroxypropionylcarnitine		0.05				0.36		0.030		76.6%		Excluded

		C3:1		Propenonylcarnitine		-0.11				0.10		0.010		37.5%		Excluded

		C4‐OH(C3‐DC)		Hydroxybutyrylcarnitine		0.47				8.40		0.098		35.5%		Excluded

		C4:1		Butenylcarnitine		0.04				5.65		0.018		34.7%		Excluded

		C5‐DC(C6‐OH)		Glutarylcarnitine (Hydroxyhexanoylcarnitine)		0.15				27.06		0.041		21.0%		Excluded

		C5‐M‐DC		Methylglutarylcarnitine		0.18				0.95		0.033		42.9%		Excluded

		C5‐OH (C3‐DC‐M)		Hydroxyvalerylcarnitine (Methylmalonylcarnitine)		0.25				55.10		0.027		28.7%		Excluded

		C5:1		Tiglylcarnitine		0.37				0.75		0.028		26.1%		Excluded

		C5:1‐DC		Glutaconylcarnitine		0.13				12.48		0.016		42.4%		Excluded

		C6:1		Hexenoylcarnitine		0.07				0.33		0.018		32.4%		Excluded

		C7‐DC		Pimelylcarnitine		0.79				61.34		0.045		34.4%		Excluded

		C12‐DC		Dodecanedioylcarnitine		0.05				0.00		0.058		12.2%		Excluded

		C14:2‐OH		Hydroxytetradecadienylcarnitine		0.27				38.04		0.009		17.4%		Excluded

		C16‐OH		Hydroxyhexadecanoylcarnitine		0.20				3.33		0.007		24.1%		Excluded

		C16:1‐OH		Hydroxyhexadecenoylcarnitine		0.38				2.25		0.011		17.5%		Excluded

		C16:2‐OH		Hydroxyhexadecadienylcarnitine		0.32				4.67		0.012		16.6%		Excluded

		C18:1‐OH		Hydroxyoctadecenoylcarnitine		0.06				0.95		0.011		33.4%		Excluded

		PC aa C24:0		Phosphatidylcholine diacyl C24:0		0.11				72.55		0.150		26.5%		Excluded

		PC aa C26:0		Phosphatidylcholine diacyl C26:0		0.09				11.54		1.050		32.9%		Excluded

		PC aa C30:2		Phosphatidylcholine diacyl C30:2		0.12				4.22		0.003		81.6%		Excluded

		PC aa C38:1		Phosphatidylcholine diacyl C38:1		0.34				99.84		0.859		18.1%		Excluded

		PC ae C30:1		Phosphatidylcholine acyl-alkyl C30:1		0.18				94.12		0.224		41.7%		Excluded

		PC ae C36:0		Phosphatidylcholine acyl-alkyl C36:0		0.35				100.00		1.062		35.6%		Excluded

		lysoPC a C14:0		lysoPhosphatidylcholine acyl C14:0		0.45				21.24		3.209		23.8%		Excluded

		lysoPC a C24:0		lysoPhosphatidylcholine acyl C24:0		0.09				12.45		0.364		21.1%		Excluded

		lysoPC a C26:0		lysoPhosphatidylcholine acyl C26:0		0.09				59.58		0.548		31.0%		Excluded

		lysoPC a C26:1		lysoPhosphatidylcholine acyl C26:1		-0.04				0.00		2.027		7.9%		Excluded

		lysoPC a C28:0		lysoPhosphatidylcholine acyl C28:0		0.17				49.61		0.492		29.1%		Excluded

		lysoPC a C28:1		lysoPhosphatidylcholine acyl C28:1		0.29				99.84		0.618		22.6%		Excluded

		lysoPC a C6:0		lysoPhosphatidylcholine acyl C6:0		-0.14				33.33		0.023		62.5%		Excluded

		SM C22:3		Sphingomyeline C22:3		-0.04				55.85		0.114		57.6%		Excluded

		SM C26:0		Sphingomyeline C26:0		0.46				100.00		0.176		67.8%		Excluded

		PC ae C40:0		Phosphatidylcholine acyl-alkyl C40:0		0.87				1.05		10.205		4.8%		Used

		C16:1		Hexadecenoylcarnitine		0.71				2.78		0.038		10.2%		Used

		PC aa C40:1		Phosphatidylcholine diacyl C40:1		0.51				8.66		0.465		13.5%		Used

		C12:1		Dodecenoylcarnitine		0.73				13.69		0.147		13.0%		Used

		PC ae C42:0		Phosphatidylcholine acyl-alkyl C42:0		0.60				14.87		0.513		15.7%		Used

		C10:1		Decenoylcarnitine		0.83				48.66		0.169		10.4%		Used

		C10:2		Decadienylcarnitine		0.51				50.49		0.042		14.5%		Used

		C8		Octanoylcarnitine		0.89				51.54		0.223		16.3%		Used

		C14		Tetradecanoylcarnitine		0.54				51.67		0.046		12.6%		Used

		PC aa C42:6		Phosphatidylcholine diacyl C42:6		0.62				60.16		0.626		12.5%		Used

		C14:1‐OH		Hydroxytetradecenoylcarnitine		0.70				67.35		0.015		16.4%		Used

		C16:2		Hexadecadienylcarnitine		0.57				70.69		0.008		19.4%		Used

		C6(C4:1‐DC)		Hexanoylcarnitine (Fumarylcarnitine)		0.85				76.67		0.073		13.6%		Used

		C9		Nonaylcarnitine		0.84				83.73		0.050		20.8%		Used

		PC ae C30:2		Phosphatidylcholine acyl-alkyl C30:2		0.65				86.34		0.156		17.5%		Used

		C12		Dodecanoylcarnitine		0.86				87.35		0.131		10.4%		Used

		C10		Decanoylcarnitine		0.93				94.08		0.360		11.4%		Used

		C5		Valerylcarnitine		0.81				95.56		0.119		14.2%		Used

		C8:1		Octenoylcarnitine		0.92				96.01		0.090		8.4%		Used

		C18:1		Octadecenoylcarnitine		0.87				98.33		0.130		10.2%		Used

		C14:2		Tetradecadienylcarnitine		0.87				98.82		0.032		11.6%		Used

		PC ae C30:0		Phosphatidylcholine acyl-alkyl C30:0		0.76				98.86		0.464		18.1%		Used

		C18		Octadecanoylcarnitine		0.69				99.80		0.050		13.7%		Used

		PC aa C32:2		Phosphatidylcholine diacyl C32:2		0.91				99.93		3.887		11.1%		Used

		SM C20:2		Sphingomyeline C20:2		0.61				99.93		0.381		12.6%		Used

		PC aa C42:0		Phosphatidylcholine diacyl C42:0		0.85				99.97		0.592		12.3%		Used

		PC ae C42:5		Phosphatidylcholine acyl-alkyl C42:5		0.86				99.97		2.346		7.4%		Used

		C0		Carnitine		0.88				100.00		35.699		6.7%		Used

		C2		Acetylcarnitine		0.94				100.00		8.223		9.4%		Used

		C3		Propionylcarnitine		0.86				100.00		0.397		8.0%		Used

		C4		Butyrylcarnitine		0.89				100.00		0.227		8.8%		Used

		C14:1		Tetradecenoylcarnitine		0.81				100.00		0.150		16.9%		Used

		C16		Hexadecanoylcarnitine		0.84				100.00		0.118		8.9%		Used

		C18:2		Octadecadienylcarnitine		0.81				100.00		0.047		9.4%		Used

		Arg		Arginine		0.59				100.00		116.025		8.2%		Used

		Gln		Glutamine		0.62				100.00		621.149		9.9%		Used

		Gly		Glycine		0.89				100.00		307.653		7.9%		Used

		His		Histidine		0.69				100.00		98.126		8.3%		Used

		Met		Methionine		0.53				100.00		32.208		9.7%		Used

		Orn		Ornithine		0.75				100.00		81.891		9.4%		Used

		Phe		Phenylalanine		0.62				100.00		62.269		8.4%		Used

		Pro		Proline		0.89				100.00		176.445		7.4%		Used

		Ser		Serine		0.62				100.00		128.342		9.6%		Used

		Thr		Threonine		0.71				100.00		105.941		12.1%		Used

		Trp		Tryptophan		0.51				100.00		82.656		7.5%		Used

		Tyr		Tyrosine		0.66				100.00		85.554		8.6%		Used

		Val		Valine		0.69				100.00		278.405		19.6%		Used

		xLeu		Leucine/Isoleucine		0.74				100.00		214.254		8.2%		Used

		PC aa C28:1		Phosphatidylcholine diacyl C28:1		0.87				100.00		3.362		9.8%		Used

		PC aa C30:0		Phosphatidylcholine diacyl C30:0		0.89				100.00		4.716		7.8%		Used

		PC aa C32:0		Phosphatidylcholine diacyl C32:0		0.83				100.00		15.145		7.1%		Used

		PC aa C32:1		Phosphatidylcholine diacyl C32:1		0.96				100.00		21.842		7.4%		Used

		PC aa C32:3		Phosphatidylcholine diacyl C32:3		0.79				100.00		0.481		8.9%		Used

		PC aa C34:1		Phosphatidylcholine diacyl C34:1		0.83				100.00		240.267		7.2%		Used

		PC aa C34:2		Phosphatidylcholine diacyl C34:2		0.75				100.00		391.393		7.7%		Used

		PC aa C34:3		Phosphatidylcholine diacyl C34:3		0.91				100.00		17.892		8.6%		Used

		PC aa C34:4		Phosphatidylcholine diacyl C34:4		0.92				100.00		2.261		8.0%		Used

		PC aa C36:0		Phosphatidylcholine diacyl C36:0		0.74				100.00		2.690		17.4%		Used

		PC aa C36:1		Phosphatidylcholine diacyl C36:1		0.84				100.00		53.831		8.5%		Used

		PC aa C36:2		Phosphatidylcholine diacyl C36:2		0.80				100.00		231.934		6.7%		Used

		PC aa C36:3		Phosphatidylcholine diacyl C36:3		0.86				100.00		149.595		7.5%		Used

		PC aa C36:4		Phosphatidylcholine diacyl C36:4		0.87				100.00		219.578		7.8%		Used

		PC aa C36:5		Phosphatidylcholine diacyl C36:5		0.82				100.00		29.302		8.6%		Used

		PC aa C36:6		Phosphatidylcholine diacyl C36:6		0.89				100.00		1.118		11.1%		Used

		PC aa C38:0		Phosphatidylcholine diacyl C38:0		0.86				100.00		3.256		13.8%		Used

		PC aa C38:3		Phosphatidylcholine diacyl C38:3		0.86				100.00		53.993		7.6%		Used

		PC aa C38:4		Phosphatidylcholine diacyl C38:4		0.88				100.00		119.655		7.3%		Used

		PC aa C38:5		Phosphatidylcholine diacyl C38:5		0.83				100.00		62.173		7.9%		Used

		PC aa C38:6		Phosphatidylcholine diacyl C38:6		0.93				100.00		90.240		8.1%		Used

		PC aa C40:2		Phosphatidylcholine diacyl C40:2		0.51				100.00		0.357		11.7%		Used

		PC aa C40:3		Phosphatidylcholine diacyl C40:3		0.60				100.00		0.653		11.2%		Used

		PC aa C40:4		Phosphatidylcholine diacyl C40:4		0.86				100.00		4.157		7.6%		Used

		PC aa C40:5		Phosphatidylcholine diacyl C40:5		0.89				100.00		11.504		7.0%		Used

		PC aa C40:6		Phosphatidylcholine diacyl C40:6		0.93				100.00		28.751		7.1%		Used

		PC aa C42:1		Phosphatidylcholine diacyl C42:1		0.72				100.00		0.297		14.8%		Used

		PC aa C42:2		Phosphatidylcholine diacyl C42:2		0.56				100.00		0.209		14.6%		Used

		PC aa C42:4		Phosphatidylcholine diacyl C42:4		0.51				100.00		0.219		11.7%		Used

		PC aa C42:5		Phosphatidylcholine diacyl C42:5		0.75				100.00		0.426		10.6%		Used

		PC ae C32:1		Phosphatidylcholine acyl-alkyl C32:1		0.83				100.00		2.852		8.0%		Used

		PC ae C32:2		Phosphatidylcholine acyl-alkyl C32:2		0.77				100.00		0.748		11.6%		Used

		PC ae C34:0		Phosphatidylcholine acyl-alkyl C34:0		0.82				100.00		1.724		7.9%		Used

		PC ae C34:1		Phosphatidylcholine acyl-alkyl C34:1		0.87				100.00		10.516		7.6%		Used

		PC ae C34:2		Phosphatidylcholine acyl-alkyl C34:2		0.90				100.00		12.608		7.6%		Used

		PC ae C34:3		Phosphatidylcholine acyl-alkyl C34:3		0.91				100.00		8.340		7.9%		Used

		PC ae C36:1		Phosphatidylcholine acyl-alkyl C36:1		0.85				100.00		8.303		9.8%		Used

		PC ae C36:2		Phosphatidylcholine acyl-alkyl C36:2		0.92				100.00		15.064		8.3%		Used

		PC ae C36:3		Phosphatidylcholine acyl-alkyl C36:3		0.86				100.00		8.545		8.1%		Used

		PC ae C36:4		Phosphatidylcholine acyl-alkyl C36:4		0.87				100.00		20.774		7.9%		Used

		PC ae C36:5		Phosphatidylcholine acyl-alkyl C36:5		0.89				100.00		13.807		8.0%		Used

		PC ae C38:0		Phosphatidylcholine acyl-alkyl C38:0		0.81				100.00		2.465		10.8%		Used

		PC ae C38:1		Phosphatidylcholine acyl-alkyl C38:1		0.48				100.00		0.814		12.4%		Used

		PC ae C38:2		Phosphatidylcholine acyl-alkyl C38:2		0.73				100.00		2.123		10.3%		Used

		PC ae C38:3		Phosphatidylcholine acyl-alkyl C38:3		0.85				100.00		4.295		9.2%		Used

		PC ae C38:4		Phosphatidylcholine acyl-alkyl C38:4		0.82				100.00		15.628		8.6%		Used

		PC ae C38:5		Phosphatidylcholine acyl-alkyl C38:5		0.82				100.00		19.863		8.3%		Used

		PC ae C38:6		Phosphatidylcholine acyl-alkyl C38:6		0.85				100.00		8.677		8.1%		Used

		PC ae C40:1		Phosphatidylcholine acyl-alkyl C40:1		0.68				100.00		1.661		10.5%		Used

		PC ae C40:2		Phosphatidylcholine acyl-alkyl C40:2		0.85				100.00		2.083		9.5%		Used

		PC ae C40:3		Phosphatidylcholine acyl-alkyl C40:3		0.73				100.00		1.133		9.5%		Used

		PC ae C40:4		Phosphatidylcholine acyl-alkyl C40:4		0.82				100.00		2.568		9.6%		Used

		PC ae C40:5		Phosphatidylcholine acyl-alkyl C40:5		0.78				100.00		3.547		8.3%		Used

		PC ae C40:6		Phosphatidylcholine acyl-alkyl C40:6		0.88				100.00		5.040		8.6%		Used

		PC ae C42:1		Phosphatidylcholine acyl-alkyl C42:1		0.51				100.00		0.371		11.5%		Used

		PC ae C42:2		Phosphatidylcholine acyl-alkyl C42:2		0.69				100.00		0.664		12.8%		Used

		PC ae C42:3		Phosphatidylcholine acyl-alkyl C42:3		0.80				100.00		0.861		10.8%		Used

		PC ae C42:4		Phosphatidylcholine acyl-alkyl C42:4		0.78				100.00		1.007		9.2%		Used

		PC ae C44:3		Phosphatidylcholine acyl-alkyl C44:3		0.50				100.00		0.110		12.5%		Used

		PC ae C44:4		Phosphatidylcholine acyl-alkyl C44:4		0.71				100.00		0.427		11.4%		Used

		PC ae C44:5		Phosphatidylcholine acyl-alkyl C44:5		0.86				100.00		2.112		8.0%		Used

		PC ae C44:6		Phosphatidylcholine acyl-alkyl C44:6		0.89				100.00		1.373		7.7%		Used

		lysoPC a C16:0		lysoPhosphatidylcholine acyl C16:0		0.75				100.00		94.408		8.8%		Used

		lysoPC a C16:1		lysoPhosphatidylcholine acyl C16:1		0.84				100.00		2.909		8.6%		Used

		lysoPC a C17:0		lysoPhosphatidylcholine acyl C17:0		0.84				100.00		1.727		12.7%		Used

		lysoPC a C18:0		lysoPhosphatidylcholine acyl C18:0		0.80				100.00		26.066		9.7%		Used

		lysoPC a C18:1		lysoPhosphatidylcholine acyl C18:1		0.84				100.00		19.277		9.2%		Used

		lysoPC a C18:2		lysoPhosphatidylcholine acyl C18:2		0.93				100.00		27.241		8.8%		Used

		lysoPC a C20:3		lysoPhosphatidylcholine acyl C20:3		0.77				100.00		2.393		9.0%		Used

		lysoPC a C20:4		lysoPhosphatidylcholine acyl C20:4		0.87				100.00		6.798		9.0%		Used

		SM (OH) C14:1		Hydroxysphingomyeline C14:1		0.91				100.00		6.222		7.7%		Used

		SM (OH) C16:1		Hydroxysphingomyeline C16:1		0.86				100.00		3.353		8.8%		Used

		SM (OH) C22:1		Hydroxysphingomyeline C22:1		0.82				100.00		13.496		11.2%		Used

		SM (OH) C22:2		Hydroxysphingomyeline C22:2		0.87				100.00		11.409		10.3%		Used

		SM (OH) C24:1		Hydroxysphingomyeline C24:1		0.75				100.00		1.344		15.1%		Used

		SM C16:0		Sphingomyeline C16:0		0.73				100.00		106.649		8.0%		Used

		SM C16:1		Sphingomyeline C16:1		0.84				100.00		16.059		7.5%		Used

		SM C18:0		Sphingomyeline C18:0		0.79				100.00		23.224		9.0%		Used

		SM C18:1		Sphingomyeline C18:1		0.84				100.00		11.304		8.2%		Used

		SM C24:0		Sphingomyeline C24:0		0.78				100.00		21.790		10.7%		Used

		SM C24:1		Sphingomyeline C24:1		0.75				100.00		52.568		10.0%		Used

		SM C26:1		Sphingomyeline C26:1		0.69				100.00		0.417		20.8%		Used

		H1		Hexose		0.69				100.00		5190.295		6.3%		Used
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		Supplementary Table 1. Characteristics of the 131 metabolites used for further analysis

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)						Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		C0		Carnitine		0.88		100.0		6.7						C3‐OH		Hydroxypropionylcarnitine		0.05		0.4		0.8

		C2		Acetylcarnitine		0.94		100.0		9.4						C3:1		Propenonylcarnitine		-0.11		0.1		0.4

		C3		Propionylcarnitine		0.86		100.0		8.0						C4-OH(C3-DC)		Hydroxybutyrylcarnitine		0.47		8.4		0.4

		C4		Butyrylcarnitine		0.89		100.0		8.8						C4:1		Butenylcarnitine		0.04		5.7		0.3

		C4:1		Hexanoylcarnitine (Fumarylcarnitine)		0.85		76.7		13.6						C5-DC(C6-OH)		Glutarylcarnitine (Hydroxyhexanoylcarnitine)		0.15		27.1		0.2

		C5		Valerylcarnitine		0.81		95.6		14.2						C5‐M‐DC		Methylglutarylcarnitine		0.18		0.9		0.4

		C8		Octanoylcarnitine		0.89		51.5		16.3						C5-OH (C3-DC-M)		Hydroxyvalerylcarnitine (Methylmalonylcarnitine)		0.25		55.1		0.3

		C8:1		Octenoylcarnitine		0.92		96.0		8.4						C5:1		Tiglylcarnitine		0.37		0.8		0.3

		C9		Nonaylcarnitine		0.84		83.7		20.8						C5:1‐DC		Glutaconylcarnitine		0.13		12.5		0.4

		C10		Decanoylcarnitine		0.93		94.1		11.4						C6:1		Hexenoylcarnitine		0.07		0.3		0.3

		C10:1		Decenoylcarnitine		0.83		48.7		10.4						C7‐DC		Pimelylcarnitine		0.79		61.3		0.3

		C10:2		Decadienylcarnitine		0.51		50.5		14.5						C12‐DC		Dodecanedioylcarnitine		0.05		0.0		0.1

		C12		Dodecanoylcarnitine		0.86		87.4		10.4						C14:2‐OH		Hydroxytetradecadienylcarnitine		0.27		38.0		0.2

		C12:1		Dodecenoylcarnitine		0.73		13.7		13.0						C16‐OH		Hydroxyhexadecanoylcarnitine		0.20		3.3		0.2

		C14		Tetradecanoylcarnitine		0.54		51.7		12.6						C16:1‐OH		Hydroxyhexadecenoylcarnitine		0.38		2.3		0.2

		C14:1		Tetradecenoylcarnitine		0.81		100.0		16.9						C16:2‐OH		Hydroxyhexadecadienylcarnitine		0.32		4.7		0.2

		C14:1‐OH		Hydroxytetradecenoylcarnitine		0.70		67.4		16.4						C18:1‐OH		Hydroxyoctadecenoylcarnitine		0.06		0.9		0.3

		C14:2		Tetradecadienylcarnitine		0.87		98.8		11.6						PC aa C24:0		Phosphatidylcholine diacyl C24:0		0.11		72.5		0.3

		C16		Hexadecanoylcarnitine		0.84		100.0		8.9						PC aa C26:0		Phosphatidylcholine diacyl C26:0		0.09		11.5		0.3

		C16:1		Hexadecenoylcarnitine		0.71		2.8		10.2						PC aa C30:2		Phosphatidylcholine diacyl C30:2		0.12		4.2		0.8

		C16:2		Hexadecadienylcarnitine		0.57		70.7		19.4						PC aa C38:1		Phosphatidylcholine diacyl C38:1		0.34		99.8		0.2

		C18		Octadecanoylcarnitine		0.69		99.8		13.7						PC ae C30:1		Phosphatidylcholine acyl-alkyl C30:1		0.18		94.1		0.4

		C18:1		Octadecenoylcarnitine		0.87		98.3		10.2						PC ae C36:0		Phosphatidylcholine acyl-alkyl C36:0		0.35		100.0		0.4

		C18:2		Octadecadienylcarnitine		0.81		100.0		9.4						lysoPC a C14:0		lysoPhosphatidylcholine acyl C14:0		0.45		21.2		0.2

		Arg		Arginine		0.59		100.0		8.2						lysoPC a C24:0		lysoPhosphatidylcholine acyl C24:0		0.09		12.5		0.2

		Gln		Glutamine		0.62		100.0		9.9						lysoPC a C26:0		lysoPhosphatidylcholine acyl C26:0		0.09		59.6		0.3

		Gly		Glycine		0.89		100.0		7.9						lysoPC a C26:1		lysoPhosphatidylcholine acyl C26:1		-0.04		0.0		0.1

		His		Histidine		0.69		100.0		8.3						lysoPC a C28:0		lysoPhosphatidylcholine acyl C28:0		0.17		49.6		0.3

		Met		Methionine		0.53		100.0		9.7						lysoPC a C28:1		lysoPhosphatidylcholine acyl C28:1		0.29		99.8		0.2

		Orn		Ornithine		0.75		100.0		9.4						lysoPC a C6:0		lysoPhosphatidylcholine acyl C6:0		-0.14		33.3		0.6

		Phe		Phenylalanine		0.62		100.0		8.4						SM C22:3		Sphingomyeline C22:3		-0.04		55.8		0.6

		Pro		Proline		0.89		100.0		7.4						SM C26:0		Sphingomyeline C26:0		0.46		100.0		0.7

		Ser		Serine		0.62		100.0		9.6

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		Thr		Threonine		0.71		100.0		12.1

		Trp		Tryptophan		0.51		100.0		7.5

		Tyr		Tyrosine		0.66		100.0		8.6

		Val		Valine		0.69		100.0		19.6

		xLeu		Leucine/Isoleucine		0.74		100.0		8.2

		PC aa C28:1		Phosphatidylcholine diacyl C28:1		0.87		100.0		9.8

		PC aa C30:0		Phosphatidylcholine diacyl C30:0		0.89		100.0		7.8

		PC aa C32:0		Phosphatidylcholine diacyl C32:0		0.83		100.0		7.1

		PC aa C32:1		Phosphatidylcholine diacyl C32:1		0.96		100.0		7.4

		PC aa C32:2		Phosphatidylcholine diacyl C32:2		0.91		99.9		11.1

		PC aa C32:3		Phosphatidylcholine diacyl C32:3		0.79		100.0		8.9

		PC aa C34:1		Phosphatidylcholine diacyl C34:1		0.83		100.0		7.2

		PC aa C34:2		Phosphatidylcholine diacyl C34:2		0.75		100.0		7.7

		PC aa C34:3		Phosphatidylcholine diacyl C34:3		0.91		100.0		8.6

		PC aa C34:4		Phosphatidylcholine diacyl C34:4		0.92		100.0		8.0

		PC aa C36:0		Phosphatidylcholine diacyl C36:0		0.74		100.0		17.4

		PC aa C36:1		Phosphatidylcholine diacyl C36:1		0.84		100.0		8.5

		PC aa C36:2		Phosphatidylcholine diacyl C36:2		0.80		100.0		6.7

		PC aa C36:3		Phosphatidylcholine diacyl C36:3		0.86		100.0		7.5

		PC aa C36:4		Phosphatidylcholine diacyl C36:4		0.87		100.0		7.8

		PC aa C36:5		Phosphatidylcholine diacyl C36:5		0.82		100.0		8.6

		PC aa C36:6		Phosphatidylcholine diacyl C36:6		0.89		100.0		11.1

		PC aa C38:0		Phosphatidylcholine diacyl C38:0		0.86		100.0		13.8

		PC aa C38:3		Phosphatidylcholine diacyl C38:3		0.86		100.0		7.6

		PC aa C38:4		Phosphatidylcholine diacyl C38:4		0.88		100.0		7.3

		PC aa C38:5		Phosphatidylcholine diacyl C38:5		0.83		100.0		7.9

		PC aa C38:6		Phosphatidylcholine diacyl C38:6		0.93		100.0		8.1

		PC aa C40:1		Phosphatidylcholine diacyl C40:1		0.51		8.7		13.5

		PC aa C40:2		Phosphatidylcholine diacyl C40:2		0.51		100.0		11.7

		PC aa C40:3		Phosphatidylcholine diacyl C40:3		0.60		100.0		11.2

		PC aa C40:4		Phosphatidylcholine diacyl C40:4		0.86		100.0		7.6

		PC aa C40:5		Phosphatidylcholine diacyl C40:5		0.89		100.0		7.0

		PC aa C40:6		Phosphatidylcholine diacyl C40:6		0.93		100.0		7.1

		PC aa C42:0		Phosphatidylcholine diacyl C42:0		0.85		100.0		12.3

		PC aa C42:1		Phosphatidylcholine diacyl C42:1		0.72		100.0		14.8

		PC aa C42:2		Phosphatidylcholine diacyl C42:2		0.56		100.0		14.6

		PC aa C42:4		Phosphatidylcholine diacyl C42:4		0.51		100.0		11.7

		PC aa C42:5		Phosphatidylcholine diacyl C42:5		0.75		100.0		10.6

		PC aa C42:6		Phosphatidylcholine diacyl C42:6		0.62		60.2		12.5

		PC ae C30:0		Phosphatidylcholine acyl-alkyl C30:0		0.76		98.9		18.1

		PC ae C30:2		Phosphatidylcholine acyl-alkyl C30:2		0.65		86.3		17.5

		PC ae C32:1		Phosphatidylcholine acyl-alkyl C32:1		0.83		100.0		8.0

		PC ae C32:2		Phosphatidylcholine acyl-alkyl C32:2		0.77		100.0		11.6

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		PC ae C34:0		Phosphatidylcholine acyl-alkyl C34:0		0.82		100.0		7.9

		PC ae C34:1		Phosphatidylcholine acyl-alkyl C34:1		0.87		100.0		7.6

		PC ae C34:2		Phosphatidylcholine acyl-alkyl C34:2		0.90		100.0		7.6

		PC ae C34:3		Phosphatidylcholine acyl-alkyl C34:3		0.91		100.0		7.9

		PC ae C36:1		Phosphatidylcholine acyl-alkyl C36:1		0.85		100.0		9.8

		PC ae C36:2		Phosphatidylcholine acyl-alkyl C36:2		0.92		100.0		8.3

		PC ae C36:3		Phosphatidylcholine acyl-alkyl C36:3		0.86		100.0		8.1

		PC ae C36:4		Phosphatidylcholine acyl-alkyl C36:4		0.87		100.0		7.9

		PC ae C36:5		Phosphatidylcholine acyl-alkyl C36:5		0.89		100.0		8.0

		PC ae C38:0		Phosphatidylcholine acyl-alkyl C38:0		0.81		100.0		10.8

		PC ae C38:1		Phosphatidylcholine acyl-alkyl C38:1		0.48		100.0		12.4

		PC ae C38:2		Phosphatidylcholine acyl-alkyl C38:2		0.73		100.0		10.3

		PC ae C38:3		Phosphatidylcholine acyl-alkyl C38:3		0.85		100.0		9.2

		PC ae C38:4		Phosphatidylcholine acyl-alkyl C38:4		0.82		100.0		8.6

		PC ae C38:5		Phosphatidylcholine acyl-alkyl C38:5		0.82		100.0		8.3

		PC ae C38:6		Phosphatidylcholine acyl-alkyl C38:6		0.85		100.0		8.1

		PC ae C40:0		Phosphatidylcholine acyl-alkyl C40:0		0.87		1.0		4.8

		PC ae C40:1		Phosphatidylcholine acyl-alkyl C40:1		0.68		100.0		10.5

		PC ae C40:2		Phosphatidylcholine acyl-alkyl C40:2		0.85		100.0		9.5

		PC ae C40:3		Phosphatidylcholine acyl-alkyl C40:3		0.73		100.0		9.5

		PC ae C40:4		Phosphatidylcholine acyl-alkyl C40:4		0.82		100.0		9.6

		PC ae C40:5		Phosphatidylcholine acyl-alkyl C40:5		0.78		100.0		8.3

		PC ae C40:6		Phosphatidylcholine acyl-alkyl C40:6		0.88		100.0		8.6

		PC ae C42:0		Phosphatidylcholine acyl-alkyl C42:0		0.60		14.9		15.7

		PC ae C42:1		Phosphatidylcholine acyl-alkyl C42:1		0.51		100.0		11.5

		PC ae C42:2		Phosphatidylcholine acyl-alkyl C42:2		0.69		100.0		12.8

		PC ae C42:3		Phosphatidylcholine acyl-alkyl C42:3		0.80		100.0		10.8

		PC ae C42:4		Phosphatidylcholine acyl-alkyl C42:4		0.78		100.0		9.2

		PC ae C42:5		Phosphatidylcholine acyl-alkyl C42:5		0.86		100.0		7.4

		PC ae C44:3		Phosphatidylcholine acyl-alkyl C44:3		0.50		100.0		12.5

		PC ae C44:4		Phosphatidylcholine acyl-alkyl C44:4		0.71		100.0		11.4

		PC ae C44:5		Phosphatidylcholine acyl-alkyl C44:5		0.86		100.0		8.0

		PC ae C44:6		Phosphatidylcholine acyl-alkyl C44:6		0.89		100.0		7.7

		lysoPC a C16:0		lysoPhosphatidylcholine acyl C16:0		0.75		100.0		8.8

		lysoPC a C16:1		lysoPhosphatidylcholine acyl C16:1		0.84		100.0		8.6

		lysoPC a C17:0		lysoPhosphatidylcholine acyl C17:0		0.84		100.0		12.7

		lysoPC a C18:0		lysoPhosphatidylcholine acyl C18:0		0.80		100.0		9.7

		lysoPC a C18:1		lysoPhosphatidylcholine acyl C18:1		0.84		100.0		9.2

		lysoPC a C18:2		lysoPhosphatidylcholine acyl C18:2		0.93		100.0		8.8

		lysoPC a C20:3		lysoPhosphatidylcholine acyl C20:3		0.77		100.0		9.0

		lysoPC a C20:4		lysoPhosphatidylcholine acyl C20:4		0.87		100.0		9.0

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		SM (OH) C14:1		Hydroxysphingomyeline C14:1		0.91		100.0		7.7

		SM (OH) C16:1		Hydroxysphingomyeline C16:1		0.86		100.0		8.8

		SM (OH) C22:1		Hydroxysphingomyeline C22:1		0.82		100.0		11.2

		SM (OH) C22:2		Hydroxysphingomyeline C22:2		0.87		100.0		10.3

		SM (OH) C24:1		Hydroxysphingomyeline C24:1		0.75		100.0		15.1

		SM C16:0		Sphingomyeline C16:0		0.73		100.0		8.0

		SM C16:1		Sphingomyeline C16:1		0.84		100.0		7.5

		SM C18:0		Sphingomyeline C18:0		0.79		100.0		9.0

		SM C18:1		Sphingomyeline C18:1		0.84		100.0		8.2

		SM C20:2		Sphingomyeline C20:2		0.61		99.9		12.6

		SM C24:0		Sphingomyeline C24:0		0.78		100.0		10.7

		SM C24:1		Sphingomyeline C24:1		0.75		100.0		10.0

		SM C26:1		Sphingomyeline C26:1		0.69		100.0		20.8

		H1		Hexose		0.69		100.0		6.3
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Abbreviation Biochemical name r

Above 

LOD (%)

CV (%)

Thr Threonine 0.71 100.0 12.1

Trp Tryptophan 0.51 100.0 7.5

Tyr Tyrosine 0.66 100.0 8.6

Val Valine 0.69 100.0 19.6

xLeu Leucine/Isoleucine 0.74 100.0 8.2

PC aa C28:1 Phosphatidylcholine diacyl C28:1 0.87 100.0 9.8

PC aa C30:0 Phosphatidylcholine diacyl C30:0 0.89 100.0 7.8

PC aa C32:0 Phosphatidylcholine diacyl C32:0 0.83 100.0 7.1

PC aa C32:1 Phosphatidylcholine diacyl C32:1 0.96 100.0 7.4

PC aa C32:2 Phosphatidylcholine diacyl C32:2 0.91 99.9 11.1

PC aa C32:3 Phosphatidylcholine diacyl C32:3 0.79 100.0 8.9

PC aa C34:1 Phosphatidylcholine diacyl C34:1 0.83 100.0 7.2

PC aa C34:2 Phosphatidylcholine diacyl C34:2 0.75 100.0 7.7

PC aa C34:3 Phosphatidylcholine diacyl C34:3 0.91 100.0 8.6

PC aa C34:4 Phosphatidylcholine diacyl C34:4 0.92 100.0 8.0

PC aa C36:0 Phosphatidylcholine diacyl C36:0 0.74 100.0 17.4

PC aa C36:1 Phosphatidylcholine diacyl C36:1 0.84 100.0 8.5

PC aa C36:2 Phosphatidylcholine diacyl C36:2 0.80 100.0 6.7

PC aa C36:3 Phosphatidylcholine diacyl C36:3 0.86 100.0 7.5

PC aa C36:4 Phosphatidylcholine diacyl C36:4 0.87 100.0 7.8

PC aa C36:5 Phosphatidylcholine diacyl C36:5 0.82 100.0 8.6

PC aa C36:6 Phosphatidylcholine diacyl C36:6 0.89 100.0 11.1

PC aa C38:0 Phosphatidylcholine diacyl C38:0 0.86 100.0 13.8

PC aa C38:3 Phosphatidylcholine diacyl C38:3 0.86 100.0 7.6

PC aa C38:4 Phosphatidylcholine diacyl C38:4 0.88 100.0 7.3

PC aa C38:5 Phosphatidylcholine diacyl C38:5 0.83 100.0 7.9

PC aa C38:6 Phosphatidylcholine diacyl C38:6 0.93 100.0 8.1

PC aa C40:1 Phosphatidylcholine diacyl C40:1 0.51 8.7 13.5

PC aa C40:2 Phosphatidylcholine diacyl C40:2 0.51 100.0 11.7

PC aa C40:3 Phosphatidylcholine diacyl C40:3 0.60 100.0 11.2

PC aa C40:4 Phosphatidylcholine diacyl C40:4 0.86 100.0 7.6

PC aa C40:5 Phosphatidylcholine diacyl C40:5 0.89 100.0 7.0

PC aa C40:6 Phosphatidylcholine diacyl C40:6 0.93 100.0 7.1

PC aa C42:0 Phosphatidylcholine diacyl C42:0 0.85 100.0 12.3

PC aa C42:1 Phosphatidylcholine diacyl C42:1 0.72 100.0 14.8

PC aa C42:2 Phosphatidylcholine diacyl C42:2 0.56 100.0 14.6

PC aa C42:4 Phosphatidylcholine diacyl C42:4 0.51 100.0 11.7

PC aa C42:5 Phosphatidylcholine diacyl C42:5 0.75 100.0 10.6

PC aa C42:6 Phosphatidylcholine diacyl C42:6 0.62 60.2 12.5

PC ae C30:0 Phosphatidylcholine acyl-alkyl C30:0 0.76 98.9 18.1

PC ae C30:2 Phosphatidylcholine acyl-alkyl C30:2 0.65 86.3 17.5

PC ae C32:1 Phosphatidylcholine acyl-alkyl C32:1 0.83 100.0 8.0

PC ae C32:2 Phosphatidylcholine acyl-alkyl C32:2 0.77 100.0 11.6
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		Supplementary Table 1. Characteristics of the 163 targeted metabolites

		Abbreviation		Biochemical name		r				Above LOD (%)		Mean (µM)		CV		Application

		C3‐OH		Hydroxypropionylcarnitine		0.05				0.36		0.030		76.6%		Excluded

		C3:1		Propenonylcarnitine		-0.11				0.10		0.010		37.5%		Excluded

		C4‐OH(C3‐DC)		Hydroxybutyrylcarnitine		0.47				8.40		0.098		35.5%		Excluded

		C4:1		Butenylcarnitine		0.04				5.65		0.018		34.7%		Excluded

		C5‐DC(C6‐OH)		Glutarylcarnitine (Hydroxyhexanoylcarnitine)		0.15				27.06		0.041		21.0%		Excluded

		C5‐M‐DC		Methylglutarylcarnitine		0.18				0.95		0.033		42.9%		Excluded

		C5‐OH (C3‐DC‐M)		Hydroxyvalerylcarnitine (Methylmalonylcarnitine)		0.25				55.10		0.027		28.7%		Excluded

		C5:1		Tiglylcarnitine		0.37				0.75		0.028		26.1%		Excluded

		C5:1‐DC		Glutaconylcarnitine		0.13				12.48		0.016		42.4%		Excluded

		C6:1		Hexenoylcarnitine		0.07				0.33		0.018		32.4%		Excluded

		C7‐DC		Pimelylcarnitine		0.79				61.34		0.045		34.4%		Excluded

		C12‐DC		Dodecanedioylcarnitine		0.05				0.00		0.058		12.2%		Excluded

		C14:2‐OH		Hydroxytetradecadienylcarnitine		0.27				38.04		0.009		17.4%		Excluded

		C16‐OH		Hydroxyhexadecanoylcarnitine		0.20				3.33		0.007		24.1%		Excluded

		C16:1‐OH		Hydroxyhexadecenoylcarnitine		0.38				2.25		0.011		17.5%		Excluded

		C16:2‐OH		Hydroxyhexadecadienylcarnitine		0.32				4.67		0.012		16.6%		Excluded

		C18:1‐OH		Hydroxyoctadecenoylcarnitine		0.06				0.95		0.011		33.4%		Excluded

		PC aa C24:0		Phosphatidylcholine diacyl C24:0		0.11				72.55		0.150		26.5%		Excluded

		PC aa C26:0		Phosphatidylcholine diacyl C26:0		0.09				11.54		1.050		32.9%		Excluded

		PC aa C30:2		Phosphatidylcholine diacyl C30:2		0.12				4.22		0.003		81.6%		Excluded

		PC aa C38:1		Phosphatidylcholine diacyl C38:1		0.34				99.84		0.859		18.1%		Excluded

		PC ae C30:1		Phosphatidylcholine acyl-alkyl C30:1		0.18				94.12		0.224		41.7%		Excluded

		PC ae C36:0		Phosphatidylcholine acyl-alkyl C36:0		0.35				100.00		1.062		35.6%		Excluded

		lysoPC a C14:0		lysoPhosphatidylcholine acyl C14:0		0.45				21.24		3.209		23.8%		Excluded

		lysoPC a C24:0		lysoPhosphatidylcholine acyl C24:0		0.09				12.45		0.364		21.1%		Excluded

		lysoPC a C26:0		lysoPhosphatidylcholine acyl C26:0		0.09				59.58		0.548		31.0%		Excluded

		lysoPC a C26:1		lysoPhosphatidylcholine acyl C26:1		-0.04				0.00		2.027		7.9%		Excluded

		lysoPC a C28:0		lysoPhosphatidylcholine acyl C28:0		0.17				49.61		0.492		29.1%		Excluded

		lysoPC a C28:1		lysoPhosphatidylcholine acyl C28:1		0.29				99.84		0.618		22.6%		Excluded

		lysoPC a C6:0		lysoPhosphatidylcholine acyl C6:0		-0.14				33.33		0.023		62.5%		Excluded

		SM C22:3		Sphingomyeline C22:3		-0.04				55.85		0.114		57.6%		Excluded

		SM C26:0		Sphingomyeline C26:0		0.46				100.00		0.176		67.8%		Excluded

		PC ae C40:0		Phosphatidylcholine acyl-alkyl C40:0		0.87				1.05		10.205		4.8%		Used

		C16:1		Hexadecenoylcarnitine		0.71				2.78		0.038		10.2%		Used

		PC aa C40:1		Phosphatidylcholine diacyl C40:1		0.51				8.66		0.465		13.5%		Used

		C12:1		Dodecenoylcarnitine		0.73				13.69		0.147		13.0%		Used

		PC ae C42:0		Phosphatidylcholine acyl-alkyl C42:0		0.60				14.87		0.513		15.7%		Used

		C10:1		Decenoylcarnitine		0.83				48.66		0.169		10.4%		Used

		C10:2		Decadienylcarnitine		0.51				50.49		0.042		14.5%		Used

		C8		Octanoylcarnitine		0.89				51.54		0.223		16.3%		Used

		C14		Tetradecanoylcarnitine		0.54				51.67		0.046		12.6%		Used

		PC aa C42:6		Phosphatidylcholine diacyl C42:6		0.62				60.16		0.626		12.5%		Used

		C14:1‐OH		Hydroxytetradecenoylcarnitine		0.70				67.35		0.015		16.4%		Used

		C16:2		Hexadecadienylcarnitine		0.57				70.69		0.008		19.4%		Used

		C6(C4:1‐DC)		Hexanoylcarnitine (Fumarylcarnitine)		0.85				76.67		0.073		13.6%		Used

		C9		Nonaylcarnitine		0.84				83.73		0.050		20.8%		Used

		PC ae C30:2		Phosphatidylcholine acyl-alkyl C30:2		0.65				86.34		0.156		17.5%		Used

		C12		Dodecanoylcarnitine		0.86				87.35		0.131		10.4%		Used

		C10		Decanoylcarnitine		0.93				94.08		0.360		11.4%		Used

		C5		Valerylcarnitine		0.81				95.56		0.119		14.2%		Used

		C8:1		Octenoylcarnitine		0.92				96.01		0.090		8.4%		Used

		C18:1		Octadecenoylcarnitine		0.87				98.33		0.130		10.2%		Used

		C14:2		Tetradecadienylcarnitine		0.87				98.82		0.032		11.6%		Used

		PC ae C30:0		Phosphatidylcholine acyl-alkyl C30:0		0.76				98.86		0.464		18.1%		Used

		C18		Octadecanoylcarnitine		0.69				99.80		0.050		13.7%		Used

		PC aa C32:2		Phosphatidylcholine diacyl C32:2		0.91				99.93		3.887		11.1%		Used

		SM C20:2		Sphingomyeline C20:2		0.61				99.93		0.381		12.6%		Used

		PC aa C42:0		Phosphatidylcholine diacyl C42:0		0.85				99.97		0.592		12.3%		Used

		PC ae C42:5		Phosphatidylcholine acyl-alkyl C42:5		0.86				99.97		2.346		7.4%		Used

		C0		Carnitine		0.88				100.00		35.699		6.7%		Used

		C2		Acetylcarnitine		0.94				100.00		8.223		9.4%		Used

		C3		Propionylcarnitine		0.86				100.00		0.397		8.0%		Used

		C4		Butyrylcarnitine		0.89				100.00		0.227		8.8%		Used

		C14:1		Tetradecenoylcarnitine		0.81				100.00		0.150		16.9%		Used

		C16		Hexadecanoylcarnitine		0.84				100.00		0.118		8.9%		Used

		C18:2		Octadecadienylcarnitine		0.81				100.00		0.047		9.4%		Used

		Arg		Arginine		0.59				100.00		116.025		8.2%		Used

		Gln		Glutamine		0.62				100.00		621.149		9.9%		Used

		Gly		Glycine		0.89				100.00		307.653		7.9%		Used

		His		Histidine		0.69				100.00		98.126		8.3%		Used

		Met		Methionine		0.53				100.00		32.208		9.7%		Used

		Orn		Ornithine		0.75				100.00		81.891		9.4%		Used

		Phe		Phenylalanine		0.62				100.00		62.269		8.4%		Used

		Pro		Proline		0.89				100.00		176.445		7.4%		Used

		Ser		Serine		0.62				100.00		128.342		9.6%		Used

		Thr		Threonine		0.71				100.00		105.941		12.1%		Used

		Trp		Tryptophan		0.51				100.00		82.656		7.5%		Used

		Tyr		Tyrosine		0.66				100.00		85.554		8.6%		Used

		Val		Valine		0.69				100.00		278.405		19.6%		Used

		xLeu		Leucine/Isoleucine		0.74				100.00		214.254		8.2%		Used

		PC aa C28:1		Phosphatidylcholine diacyl C28:1		0.87				100.00		3.362		9.8%		Used

		PC aa C30:0		Phosphatidylcholine diacyl C30:0		0.89				100.00		4.716		7.8%		Used

		PC aa C32:0		Phosphatidylcholine diacyl C32:0		0.83				100.00		15.145		7.1%		Used

		PC aa C32:1		Phosphatidylcholine diacyl C32:1		0.96				100.00		21.842		7.4%		Used

		PC aa C32:3		Phosphatidylcholine diacyl C32:3		0.79				100.00		0.481		8.9%		Used

		PC aa C34:1		Phosphatidylcholine diacyl C34:1		0.83				100.00		240.267		7.2%		Used

		PC aa C34:2		Phosphatidylcholine diacyl C34:2		0.75				100.00		391.393		7.7%		Used

		PC aa C34:3		Phosphatidylcholine diacyl C34:3		0.91				100.00		17.892		8.6%		Used

		PC aa C34:4		Phosphatidylcholine diacyl C34:4		0.92				100.00		2.261		8.0%		Used

		PC aa C36:0		Phosphatidylcholine diacyl C36:0		0.74				100.00		2.690		17.4%		Used

		PC aa C36:1		Phosphatidylcholine diacyl C36:1		0.84				100.00		53.831		8.5%		Used

		PC aa C36:2		Phosphatidylcholine diacyl C36:2		0.80				100.00		231.934		6.7%		Used

		PC aa C36:3		Phosphatidylcholine diacyl C36:3		0.86				100.00		149.595		7.5%		Used

		PC aa C36:4		Phosphatidylcholine diacyl C36:4		0.87				100.00		219.578		7.8%		Used

		PC aa C36:5		Phosphatidylcholine diacyl C36:5		0.82				100.00		29.302		8.6%		Used

		PC aa C36:6		Phosphatidylcholine diacyl C36:6		0.89				100.00		1.118		11.1%		Used

		PC aa C38:0		Phosphatidylcholine diacyl C38:0		0.86				100.00		3.256		13.8%		Used

		PC aa C38:3		Phosphatidylcholine diacyl C38:3		0.86				100.00		53.993		7.6%		Used

		PC aa C38:4		Phosphatidylcholine diacyl C38:4		0.88				100.00		119.655		7.3%		Used

		PC aa C38:5		Phosphatidylcholine diacyl C38:5		0.83				100.00		62.173		7.9%		Used

		PC aa C38:6		Phosphatidylcholine diacyl C38:6		0.93				100.00		90.240		8.1%		Used

		PC aa C40:2		Phosphatidylcholine diacyl C40:2		0.51				100.00		0.357		11.7%		Used

		PC aa C40:3		Phosphatidylcholine diacyl C40:3		0.60				100.00		0.653		11.2%		Used

		PC aa C40:4		Phosphatidylcholine diacyl C40:4		0.86				100.00		4.157		7.6%		Used

		PC aa C40:5		Phosphatidylcholine diacyl C40:5		0.89				100.00		11.504		7.0%		Used

		PC aa C40:6		Phosphatidylcholine diacyl C40:6		0.93				100.00		28.751		7.1%		Used

		PC aa C42:1		Phosphatidylcholine diacyl C42:1		0.72				100.00		0.297		14.8%		Used

		PC aa C42:2		Phosphatidylcholine diacyl C42:2		0.56				100.00		0.209		14.6%		Used

		PC aa C42:4		Phosphatidylcholine diacyl C42:4		0.51				100.00		0.219		11.7%		Used

		PC aa C42:5		Phosphatidylcholine diacyl C42:5		0.75				100.00		0.426		10.6%		Used

		PC ae C32:1		Phosphatidylcholine acyl-alkyl C32:1		0.83				100.00		2.852		8.0%		Used

		PC ae C32:2		Phosphatidylcholine acyl-alkyl C32:2		0.77				100.00		0.748		11.6%		Used

		PC ae C34:0		Phosphatidylcholine acyl-alkyl C34:0		0.82				100.00		1.724		7.9%		Used

		PC ae C34:1		Phosphatidylcholine acyl-alkyl C34:1		0.87				100.00		10.516		7.6%		Used

		PC ae C34:2		Phosphatidylcholine acyl-alkyl C34:2		0.90				100.00		12.608		7.6%		Used

		PC ae C34:3		Phosphatidylcholine acyl-alkyl C34:3		0.91				100.00		8.340		7.9%		Used

		PC ae C36:1		Phosphatidylcholine acyl-alkyl C36:1		0.85				100.00		8.303		9.8%		Used

		PC ae C36:2		Phosphatidylcholine acyl-alkyl C36:2		0.92				100.00		15.064		8.3%		Used

		PC ae C36:3		Phosphatidylcholine acyl-alkyl C36:3		0.86				100.00		8.545		8.1%		Used

		PC ae C36:4		Phosphatidylcholine acyl-alkyl C36:4		0.87				100.00		20.774		7.9%		Used

		PC ae C36:5		Phosphatidylcholine acyl-alkyl C36:5		0.89				100.00		13.807		8.0%		Used

		PC ae C38:0		Phosphatidylcholine acyl-alkyl C38:0		0.81				100.00		2.465		10.8%		Used

		PC ae C38:1		Phosphatidylcholine acyl-alkyl C38:1		0.48				100.00		0.814		12.4%		Used

		PC ae C38:2		Phosphatidylcholine acyl-alkyl C38:2		0.73				100.00		2.123		10.3%		Used

		PC ae C38:3		Phosphatidylcholine acyl-alkyl C38:3		0.85				100.00		4.295		9.2%		Used

		PC ae C38:4		Phosphatidylcholine acyl-alkyl C38:4		0.82				100.00		15.628		8.6%		Used

		PC ae C38:5		Phosphatidylcholine acyl-alkyl C38:5		0.82				100.00		19.863		8.3%		Used

		PC ae C38:6		Phosphatidylcholine acyl-alkyl C38:6		0.85				100.00		8.677		8.1%		Used

		PC ae C40:1		Phosphatidylcholine acyl-alkyl C40:1		0.68				100.00		1.661		10.5%		Used

		PC ae C40:2		Phosphatidylcholine acyl-alkyl C40:2		0.85				100.00		2.083		9.5%		Used

		PC ae C40:3		Phosphatidylcholine acyl-alkyl C40:3		0.73				100.00		1.133		9.5%		Used

		PC ae C40:4		Phosphatidylcholine acyl-alkyl C40:4		0.82				100.00		2.568		9.6%		Used

		PC ae C40:5		Phosphatidylcholine acyl-alkyl C40:5		0.78				100.00		3.547		8.3%		Used

		PC ae C40:6		Phosphatidylcholine acyl-alkyl C40:6		0.88				100.00		5.040		8.6%		Used

		PC ae C42:1		Phosphatidylcholine acyl-alkyl C42:1		0.51				100.00		0.371		11.5%		Used

		PC ae C42:2		Phosphatidylcholine acyl-alkyl C42:2		0.69				100.00		0.664		12.8%		Used

		PC ae C42:3		Phosphatidylcholine acyl-alkyl C42:3		0.80				100.00		0.861		10.8%		Used

		PC ae C42:4		Phosphatidylcholine acyl-alkyl C42:4		0.78				100.00		1.007		9.2%		Used

		PC ae C44:3		Phosphatidylcholine acyl-alkyl C44:3		0.50				100.00		0.110		12.5%		Used

		PC ae C44:4		Phosphatidylcholine acyl-alkyl C44:4		0.71				100.00		0.427		11.4%		Used

		PC ae C44:5		Phosphatidylcholine acyl-alkyl C44:5		0.86				100.00		2.112		8.0%		Used

		PC ae C44:6		Phosphatidylcholine acyl-alkyl C44:6		0.89				100.00		1.373		7.7%		Used

		lysoPC a C16:0		lysoPhosphatidylcholine acyl C16:0		0.75				100.00		94.408		8.8%		Used

		lysoPC a C16:1		lysoPhosphatidylcholine acyl C16:1		0.84				100.00		2.909		8.6%		Used

		lysoPC a C17:0		lysoPhosphatidylcholine acyl C17:0		0.84				100.00		1.727		12.7%		Used

		lysoPC a C18:0		lysoPhosphatidylcholine acyl C18:0		0.80				100.00		26.066		9.7%		Used

		lysoPC a C18:1		lysoPhosphatidylcholine acyl C18:1		0.84				100.00		19.277		9.2%		Used

		lysoPC a C18:2		lysoPhosphatidylcholine acyl C18:2		0.93				100.00		27.241		8.8%		Used

		lysoPC a C20:3		lysoPhosphatidylcholine acyl C20:3		0.77				100.00		2.393		9.0%		Used

		lysoPC a C20:4		lysoPhosphatidylcholine acyl C20:4		0.87				100.00		6.798		9.0%		Used

		SM (OH) C14:1		Hydroxysphingomyeline C14:1		0.91				100.00		6.222		7.7%		Used

		SM (OH) C16:1		Hydroxysphingomyeline C16:1		0.86				100.00		3.353		8.8%		Used

		SM (OH) C22:1		Hydroxysphingomyeline C22:1		0.82				100.00		13.496		11.2%		Used

		SM (OH) C22:2		Hydroxysphingomyeline C22:2		0.87				100.00		11.409		10.3%		Used

		SM (OH) C24:1		Hydroxysphingomyeline C24:1		0.75				100.00		1.344		15.1%		Used

		SM C16:0		Sphingomyeline C16:0		0.73				100.00		106.649		8.0%		Used

		SM C16:1		Sphingomyeline C16:1		0.84				100.00		16.059		7.5%		Used

		SM C18:0		Sphingomyeline C18:0		0.79				100.00		23.224		9.0%		Used

		SM C18:1		Sphingomyeline C18:1		0.84				100.00		11.304		8.2%		Used

		SM C24:0		Sphingomyeline C24:0		0.78				100.00		21.790		10.7%		Used

		SM C24:1		Sphingomyeline C24:1		0.75				100.00		52.568		10.0%		Used

		SM C26:1		Sphingomyeline C26:1		0.69				100.00		0.417		20.8%		Used

		H1		Hexose		0.69				100.00		5190.295		6.3%		Used
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		Supplementary Table 1. Characteristics of the 131 metabolites used for further analysis

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)						Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		C0		Carnitine		0.88		100.0		6.7						C3‐OH		Hydroxypropionylcarnitine		0.05		0.4		0.8

		C2		Acetylcarnitine		0.94		100.0		9.4						C3:1		Propenonylcarnitine		-0.11		0.1		0.4

		C3		Propionylcarnitine		0.86		100.0		8.0						C4-OH(C3-DC)		Hydroxybutyrylcarnitine		0.47		8.4		0.4

		C4		Butyrylcarnitine		0.89		100.0		8.8						C4:1		Butenylcarnitine		0.04		5.7		0.3

		C4:1		Hexanoylcarnitine (Fumarylcarnitine)		0.85		76.7		13.6						C5-DC(C6-OH)		Glutarylcarnitine (Hydroxyhexanoylcarnitine)		0.15		27.1		0.2

		C5		Valerylcarnitine		0.81		95.6		14.2						C5‐M‐DC		Methylglutarylcarnitine		0.18		0.9		0.4

		C8		Octanoylcarnitine		0.89		51.5		16.3						C5-OH (C3-DC-M)		Hydroxyvalerylcarnitine (Methylmalonylcarnitine)		0.25		55.1		0.3

		C8:1		Octenoylcarnitine		0.92		96.0		8.4						C5:1		Tiglylcarnitine		0.37		0.8		0.3

		C9		Nonaylcarnitine		0.84		83.7		20.8						C5:1‐DC		Glutaconylcarnitine		0.13		12.5		0.4

		C10		Decanoylcarnitine		0.93		94.1		11.4						C6:1		Hexenoylcarnitine		0.07		0.3		0.3

		C10:1		Decenoylcarnitine		0.83		48.7		10.4						C7‐DC		Pimelylcarnitine		0.79		61.3		0.3

		C10:2		Decadienylcarnitine		0.51		50.5		14.5						C12‐DC		Dodecanedioylcarnitine		0.05		0.0		0.1

		C12		Dodecanoylcarnitine		0.86		87.4		10.4						C14:2‐OH		Hydroxytetradecadienylcarnitine		0.27		38.0		0.2

		C12:1		Dodecenoylcarnitine		0.73		13.7		13.0						C16‐OH		Hydroxyhexadecanoylcarnitine		0.20		3.3		0.2

		C14		Tetradecanoylcarnitine		0.54		51.7		12.6						C16:1‐OH		Hydroxyhexadecenoylcarnitine		0.38		2.3		0.2

		C14:1		Tetradecenoylcarnitine		0.81		100.0		16.9						C16:2‐OH		Hydroxyhexadecadienylcarnitine		0.32		4.7		0.2

		C14:1‐OH		Hydroxytetradecenoylcarnitine		0.70		67.4		16.4						C18:1‐OH		Hydroxyoctadecenoylcarnitine		0.06		0.9		0.3

		C14:2		Tetradecadienylcarnitine		0.87		98.8		11.6						PC aa C24:0		Phosphatidylcholine diacyl C24:0		0.11		72.5		0.3

		C16		Hexadecanoylcarnitine		0.84		100.0		8.9						PC aa C26:0		Phosphatidylcholine diacyl C26:0		0.09		11.5		0.3

		C16:1		Hexadecenoylcarnitine		0.71		2.8		10.2						PC aa C30:2		Phosphatidylcholine diacyl C30:2		0.12		4.2		0.8

		C16:2		Hexadecadienylcarnitine		0.57		70.7		19.4						PC aa C38:1		Phosphatidylcholine diacyl C38:1		0.34		99.8		0.2

		C18		Octadecanoylcarnitine		0.69		99.8		13.7						PC ae C30:1		Phosphatidylcholine acyl-alkyl C30:1		0.18		94.1		0.4

		C18:1		Octadecenoylcarnitine		0.87		98.3		10.2						PC ae C36:0		Phosphatidylcholine acyl-alkyl C36:0		0.35		100.0		0.4

		C18:2		Octadecadienylcarnitine		0.81		100.0		9.4						lysoPC a C14:0		lysoPhosphatidylcholine acyl C14:0		0.45		21.2		0.2

		Arg		Arginine		0.59		100.0		8.2						lysoPC a C24:0		lysoPhosphatidylcholine acyl C24:0		0.09		12.5		0.2

		Gln		Glutamine		0.62		100.0		9.9						lysoPC a C26:0		lysoPhosphatidylcholine acyl C26:0		0.09		59.6		0.3

		Gly		Glycine		0.89		100.0		7.9						lysoPC a C26:1		lysoPhosphatidylcholine acyl C26:1		-0.04		0.0		0.1

		His		Histidine		0.69		100.0		8.3						lysoPC a C28:0		lysoPhosphatidylcholine acyl C28:0		0.17		49.6		0.3

		Met		Methionine		0.53		100.0		9.7						lysoPC a C28:1		lysoPhosphatidylcholine acyl C28:1		0.29		99.8		0.2

		Orn		Ornithine		0.75		100.0		9.4						lysoPC a C6:0		lysoPhosphatidylcholine acyl C6:0		-0.14		33.3		0.6

		Phe		Phenylalanine		0.62		100.0		8.4						SM C22:3		Sphingomyeline C22:3		-0.04		55.8		0.6

		Pro		Proline		0.89		100.0		7.4						SM C26:0		Sphingomyeline C26:0		0.46		100.0		0.7

		Ser		Serine		0.62		100.0		9.6

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		Thr		Threonine		0.71		100.0		12.1

		Trp		Tryptophan		0.51		100.0		7.5

		Tyr		Tyrosine		0.66		100.0		8.6

		Val		Valine		0.69		100.0		19.6

		xLeu		Leucine/Isoleucine		0.74		100.0		8.2

		PC aa C28:1		Phosphatidylcholine diacyl C28:1		0.87		100.0		9.8

		PC aa C30:0		Phosphatidylcholine diacyl C30:0		0.89		100.0		7.8

		PC aa C32:0		Phosphatidylcholine diacyl C32:0		0.83		100.0		7.1

		PC aa C32:1		Phosphatidylcholine diacyl C32:1		0.96		100.0		7.4

		PC aa C32:2		Phosphatidylcholine diacyl C32:2		0.91		99.9		11.1

		PC aa C32:3		Phosphatidylcholine diacyl C32:3		0.79		100.0		8.9

		PC aa C34:1		Phosphatidylcholine diacyl C34:1		0.83		100.0		7.2

		PC aa C34:2		Phosphatidylcholine diacyl C34:2		0.75		100.0		7.7

		PC aa C34:3		Phosphatidylcholine diacyl C34:3		0.91		100.0		8.6

		PC aa C34:4		Phosphatidylcholine diacyl C34:4		0.92		100.0		8.0

		PC aa C36:0		Phosphatidylcholine diacyl C36:0		0.74		100.0		17.4

		PC aa C36:1		Phosphatidylcholine diacyl C36:1		0.84		100.0		8.5

		PC aa C36:2		Phosphatidylcholine diacyl C36:2		0.80		100.0		6.7

		PC aa C36:3		Phosphatidylcholine diacyl C36:3		0.86		100.0		7.5

		PC aa C36:4		Phosphatidylcholine diacyl C36:4		0.87		100.0		7.8

		PC aa C36:5		Phosphatidylcholine diacyl C36:5		0.82		100.0		8.6

		PC aa C36:6		Phosphatidylcholine diacyl C36:6		0.89		100.0		11.1

		PC aa C38:0		Phosphatidylcholine diacyl C38:0		0.86		100.0		13.8

		PC aa C38:3		Phosphatidylcholine diacyl C38:3		0.86		100.0		7.6

		PC aa C38:4		Phosphatidylcholine diacyl C38:4		0.88		100.0		7.3

		PC aa C38:5		Phosphatidylcholine diacyl C38:5		0.83		100.0		7.9

		PC aa C38:6		Phosphatidylcholine diacyl C38:6		0.93		100.0		8.1

		PC aa C40:1		Phosphatidylcholine diacyl C40:1		0.51		8.7		13.5

		PC aa C40:2		Phosphatidylcholine diacyl C40:2		0.51		100.0		11.7

		PC aa C40:3		Phosphatidylcholine diacyl C40:3		0.60		100.0		11.2

		PC aa C40:4		Phosphatidylcholine diacyl C40:4		0.86		100.0		7.6

		PC aa C40:5		Phosphatidylcholine diacyl C40:5		0.89		100.0		7.0

		PC aa C40:6		Phosphatidylcholine diacyl C40:6		0.93		100.0		7.1

		PC aa C42:0		Phosphatidylcholine diacyl C42:0		0.85		100.0		12.3

		PC aa C42:1		Phosphatidylcholine diacyl C42:1		0.72		100.0		14.8

		PC aa C42:2		Phosphatidylcholine diacyl C42:2		0.56		100.0		14.6

		PC aa C42:4		Phosphatidylcholine diacyl C42:4		0.51		100.0		11.7

		PC aa C42:5		Phosphatidylcholine diacyl C42:5		0.75		100.0		10.6

		PC aa C42:6		Phosphatidylcholine diacyl C42:6		0.62		60.2		12.5

		PC ae C30:0		Phosphatidylcholine acyl-alkyl C30:0		0.76		98.9		18.1

		PC ae C30:2		Phosphatidylcholine acyl-alkyl C30:2		0.65		86.3		17.5

		PC ae C32:1		Phosphatidylcholine acyl-alkyl C32:1		0.83		100.0		8.0

		PC ae C32:2		Phosphatidylcholine acyl-alkyl C32:2		0.77		100.0		11.6

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		PC ae C34:0		Phosphatidylcholine acyl-alkyl C34:0		0.82		100.0		7.9

		PC ae C34:1		Phosphatidylcholine acyl-alkyl C34:1		0.87		100.0		7.6

		PC ae C34:2		Phosphatidylcholine acyl-alkyl C34:2		0.90		100.0		7.6

		PC ae C34:3		Phosphatidylcholine acyl-alkyl C34:3		0.91		100.0		7.9

		PC ae C36:1		Phosphatidylcholine acyl-alkyl C36:1		0.85		100.0		9.8

		PC ae C36:2		Phosphatidylcholine acyl-alkyl C36:2		0.92		100.0		8.3

		PC ae C36:3		Phosphatidylcholine acyl-alkyl C36:3		0.86		100.0		8.1

		PC ae C36:4		Phosphatidylcholine acyl-alkyl C36:4		0.87		100.0		7.9

		PC ae C36:5		Phosphatidylcholine acyl-alkyl C36:5		0.89		100.0		8.0

		PC ae C38:0		Phosphatidylcholine acyl-alkyl C38:0		0.81		100.0		10.8

		PC ae C38:1		Phosphatidylcholine acyl-alkyl C38:1		0.48		100.0		12.4

		PC ae C38:2		Phosphatidylcholine acyl-alkyl C38:2		0.73		100.0		10.3

		PC ae C38:3		Phosphatidylcholine acyl-alkyl C38:3		0.85		100.0		9.2

		PC ae C38:4		Phosphatidylcholine acyl-alkyl C38:4		0.82		100.0		8.6

		PC ae C38:5		Phosphatidylcholine acyl-alkyl C38:5		0.82		100.0		8.3

		PC ae C38:6		Phosphatidylcholine acyl-alkyl C38:6		0.85		100.0		8.1

		PC ae C40:0		Phosphatidylcholine acyl-alkyl C40:0		0.87		1.0		4.8

		PC ae C40:1		Phosphatidylcholine acyl-alkyl C40:1		0.68		100.0		10.5

		PC ae C40:2		Phosphatidylcholine acyl-alkyl C40:2		0.85		100.0		9.5

		PC ae C40:3		Phosphatidylcholine acyl-alkyl C40:3		0.73		100.0		9.5

		PC ae C40:4		Phosphatidylcholine acyl-alkyl C40:4		0.82		100.0		9.6

		PC ae C40:5		Phosphatidylcholine acyl-alkyl C40:5		0.78		100.0		8.3

		PC ae C40:6		Phosphatidylcholine acyl-alkyl C40:6		0.88		100.0		8.6

		PC ae C42:0		Phosphatidylcholine acyl-alkyl C42:0		0.60		14.9		15.7

		PC ae C42:1		Phosphatidylcholine acyl-alkyl C42:1		0.51		100.0		11.5

		PC ae C42:2		Phosphatidylcholine acyl-alkyl C42:2		0.69		100.0		12.8

		PC ae C42:3		Phosphatidylcholine acyl-alkyl C42:3		0.80		100.0		10.8

		PC ae C42:4		Phosphatidylcholine acyl-alkyl C42:4		0.78		100.0		9.2

		PC ae C42:5		Phosphatidylcholine acyl-alkyl C42:5		0.86		100.0		7.4

		PC ae C44:3		Phosphatidylcholine acyl-alkyl C44:3		0.50		100.0		12.5

		PC ae C44:4		Phosphatidylcholine acyl-alkyl C44:4		0.71		100.0		11.4

		PC ae C44:5		Phosphatidylcholine acyl-alkyl C44:5		0.86		100.0		8.0

		PC ae C44:6		Phosphatidylcholine acyl-alkyl C44:6		0.89		100.0		7.7

		lysoPC a C16:0		lysoPhosphatidylcholine acyl C16:0		0.75		100.0		8.8

		lysoPC a C16:1		lysoPhosphatidylcholine acyl C16:1		0.84		100.0		8.6

		lysoPC a C17:0		lysoPhosphatidylcholine acyl C17:0		0.84		100.0		12.7

		lysoPC a C18:0		lysoPhosphatidylcholine acyl C18:0		0.80		100.0		9.7

		lysoPC a C18:1		lysoPhosphatidylcholine acyl C18:1		0.84		100.0		9.2

		lysoPC a C18:2		lysoPhosphatidylcholine acyl C18:2		0.93		100.0		8.8

		lysoPC a C20:3		lysoPhosphatidylcholine acyl C20:3		0.77		100.0		9.0

		lysoPC a C20:4		lysoPhosphatidylcholine acyl C20:4		0.87		100.0		9.0

		Abbreviation		Biochemical name		r		Above LOD (%)		CV (%)

		SM (OH) C14:1		Hydroxysphingomyeline C14:1		0.91		100.0		7.7

		SM (OH) C16:1		Hydroxysphingomyeline C16:1		0.86		100.0		8.8

		SM (OH) C22:1		Hydroxysphingomyeline C22:1		0.82		100.0		11.2

		SM (OH) C22:2		Hydroxysphingomyeline C22:2		0.87		100.0		10.3

		SM (OH) C24:1		Hydroxysphingomyeline C24:1		0.75		100.0		15.1

		SM C16:0		Sphingomyeline C16:0		0.73		100.0		8.0

		SM C16:1		Sphingomyeline C16:1		0.84		100.0		7.5

		SM C18:0		Sphingomyeline C18:0		0.79		100.0		9.0

		SM C18:1		Sphingomyeline C18:1		0.84		100.0		8.2

		SM C20:2		Sphingomyeline C20:2		0.61		99.9		12.6

		SM C24:0		Sphingomyeline C24:0		0.78		100.0		10.7

		SM C24:1		Sphingomyeline C24:1		0.75		100.0		10.0

		SM C26:1		Sphingomyeline C26:1		0.69		100.0		20.8

		H1		Hexose		0.69		100.0		6.3
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