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Table S1 Information of the analytes for 11 SCFAs and the internal standard.
	NO.
	Name
	Forum
	MW of Derivatives
	Purity (%)
	Band
	CAS NO.

	1
	AA
	C2H4O2
	194.05711
	≥98
	Dr.Ehrenstorfer GmbH
	64-19-7

	2
	PA
	C3H6O2
	208.07276
	≥98
	Dr.Ehrenstorfer GmbH
	79-09-4

	3
	BHB
	C4H6O2
	220.07276
	≥99.9
	Shanghai Macklin Biochemical Co., Ltd
	107-93-7

	4
	BA
	C4H8O2
	222.08841
	≥98
	Dr.Ehrenstorfer GmbH
	79-09-4

	5
	Iso-BA
	C4H8O2
	222.08841
	≥98
	Dr.Ehrenstorfer GmbH
	79-31-2

	6
	LA
	C3H6O3
	224.06768
	≥98
	Chengdu Huaxia Chemical Reagent Co., Ltd
	79-33-4

	7
	VA
	C5H10O2
	236.10406
	≥98
	Dr.Ehrenstorfer GmbH
	109-52-4

	8
	Iso-VA
	C5H10O2
	236.10406
	≥98
	Dr.Ehrenstorfer GmbH
	503-74-2

	9
	BD
	C4H8O3
	238.08333
	≥98
	HPC Standards Gmbh
	565-70-8

	10
	CA
	C6H12O2
	250.11971
	≥98
	Dr.Ehrenstorfer GmbH
	142-62-1

	11
	Iso-CA
	C6H12O2
	250.11971
	≥99
	shanghai Yuanye Biotechnology Co., Ltd
	646-07-1

	12
	BA-d7
	C4HD7O2
	229.13235
	≥98
	Cayman
	73607-83-7


	Note: lactic acid (LA); β-hydroxybutyrat (BHB); acetic acid (AA); propionic acid (PA); crotonic acid (BD-CA); isobutyric acid (ISO-BA); butyric acid (BA); isovaleric acid (ISO-VA); valeric acid (VA); isocaproic acid (ISO-CA); caproic acid (CA).
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Table S2 Elution gradient of 11 SCFAs detection.
	Time（min）
	Flow（mL/min）
	%A
	%B

	0.00
	0.35
	95
	5

	0.50
	0.35
	95
	5

	1.70
	0.35
	85
	15

	3.50
	0.35
	85
	15

	8.00
	0.35
	75
	25

	16.00
	0.35
	60
	40

	16.01
	0.50
	10
	90

	18.00
	0.50
	10
	90

	18.10
	0.35
	95
	5

	20.00
	0.35
	95
	5




Table S3 The raw data of calibration and validation tests for 11 SCFAs .
	Analyte
	Actual
 Conc.
	Area
	IS Area
	Area Ratio
	Calculated
 Con.
	Accuracy (%)

	LA
	5.00 
	24529694
	646655
	37.93
	4.08 
	81.65 

	
	10.00 
	48802146
	919176
	53.09
	9.96 
	99.59 

	
	20.00 
	73969545
	863394
	85.67
	22.59 
	112.9 

	
	50.00 
	171368795
	965397
	177.5
	58.19 
	116.4 

	
	100.0 
	306467240
	998097
	307.0
	108.4 
	108.4 

	
	200.0 
	490490952
	991284
	494.8
	181.2 
	90.59 

	
	500.0 
	852677489
	739819
	1152
	436.1 
	87.23 

	
	1000 
	1356252769
	662459
	2047
	782.9 
	78.30 

	
	2000 
	1764715785
	329651
	5353
	2064 
	103.2 

	AA
	100.0 
	2894424
	429008
	6.747
	102.2 
	102.2 

	
	200.0 
	2066454
	296640
	6.966
	194.2 
	97.10 

	
	400.0 
	2264380
	303666
	7.457
	399.8 
	99.96 

	
	1000 
	3883747
	451825
	8.596
	877.3 
	87.73 

	
	2000 
	3930366
	339017
	11.59
	2134 
	106.7 

	
	4000 
	6939055
	421605
	16.46
	4173 
	104.3 

	
	10000 
	14140186
	450788
	31.37
	10423 
	104.2 

	
	20000 
	23751280
	434000
	54.73
	20215 
	101.1 

	
	40000 
	47282692
	478909
	98.73
	38662 
	96.66 

	BHB
	0.20 
	298774
	646655
	0.462
	0.22 
	108.6 

	
	0.40 
	723642
	919176
	0.787
	0.34 
	85.05 

	
	0.80 
	1719538
	863394
	1.992
	0.80 
	99.46 

	
	2.00 
	4586590
	965397
	4.751
	1.84 
	91.97 

	
	4.00 
	9808012
	998097
	9.827
	3.76 
	93.98 

	
	8.00 
	20302431
	991284
	20.48
	7.79 
	97.36 

	
	20.00 
	44208917
	739819
	59.76
	22.64 
	113.2 

	
	40.00 
	77252029
	662459
	116.6
	44.15 
	110.4 

	
	80.00 
	101790227
	329651
	308.8
	116.8 
	146.0 

	PA
	1.00 
	221614
	429008
	0.517
	1.06 
	106.0 

	
	2.00 
	163239
	296640
	0.550
	1.75 
	87.54 

	
	4.00 
	203106
	303666
	0.669
	4.18 
	104.5 

	
	10.00 
	401896
	451825
	0.889
	8.70 
	87.03 

	
	20.00 
	503734
	339017
	1.486
	20.93 
	104.6 

	
	40.00 
	1070203
	421605
	2.538
	42.50 
	106.3 

	
	100.00 
	2466697
	450788
	5.472
	102.6 
	102.6 

	
	200.00 
	4696600
	434000
	10.82
	212.3 
	106.1 

	
	400.00 
	9127719
	478909
	19.06
	381.1 
	95.28 

	BD
	1.00
	908
	429008
	0.002
	1.04 
	104.4 

	
	2.00 
	1575
	296640
	0.005
	1.85 
	92.64 

	
	4.00 
	3993
	303666
	0.013
	3.84 
	95.96 

	
	10.00 
	17082
	451825
	0.038
	10.08 
	100.8 

	
	20.00 
	27581
	339017
	0.081
	21.12 
	105.6 

	
	40.00 
	62678
	421605
	0.149
	38.16 
	95.41 

	
	100.0         
	172588
	450788
	0.383
	97.49 
	97.49 

	
	200.0 
	351370
	434000
	0.810
	205.6 
	102.8 

	
	400.0 
	792024
	478909
	1.654
	419.4 
	104.9 

	iso-BA
	1.00 
	1404395
	1285826
	1.092
	1.02 
	102.2 

	
	2.00 
	1520402
	1367840
	1.112
	2.07 
	103.4 

	
	4.00 
	1945135
	1709833
	1.138
	3.48 
	86.99 

	
	10.00 
	1959902
	1581113
	1.240
	9.00 
	89.98 

	
	20.00 
	2039422
	1397722
	1.459
	20.88 
	104.4 

	
	40.00 
	2582022
	1396008
	1.850
	42.02 
	105.1 

	
	100.0 
	5272013
	1798727
	2.931
	100.6 
	100.6 

	
	200.0 
	6653869
	1355020
	4.911
	207.7 
	103.9 

	BA
	1.00 
	128140
	429008
	0.299
	0.97 
	96.61 

	
	2.00 
	131413
	296640
	0.443
	2.23 
	111.4 

	
	4.00 
	183631
	303666
	0.605
	3.64 
	91.03 

	
	10.00 
	584116
	451825
	1.293
	9.66 
	96.56 

	
	20.00 
	872927
	339017
	2.575
	20.86 
	104.3 

	
	40.00 
	2068502
	421605
	4.906
	41.24 
	103.1 

	
	100.0 
	5276822
	450788
	11.71
	100.7 
	100.7 

	
	200.0 
	10111852
	434000
	23.29
	202.0 
	101.0 

	
	400.0 
	20984986
	478909
	43.82
	381.4 
	95.34 

	iso-VA
	1.00 
	281239
	1285826
	0.219
	1.02 
	102.2 

	
	2.00 
	307223
	1367840
	0.225
	1.83 
	91.35 

	
	4.00 
	413883
	1709833
	0.242
	4.22 
	105.4 

	
	10.00 
	462215
	1581113
	0.292
	11.10 
	111.0 

	
	20.00 
	476538
	1397722
	0.341
	17.75 
	88.74 

	
	40.00 
	759304
	1396008
	0.544
	45.53 
	113.8 

	
	100.0 
	1601991
	1798727
	0.891
	92.98 
	92.98 

	
	200.0 
	2144933
	1355020
	1.583
	187.7 
	93.86 

	
	400.0 
	5401085
	1712263
	3.154
	402.8 
	100.7 

	VA
	0.100 
	64855
	429008
	0.151
	0.10 
	104.4 

	
	0.200 
	47593
	296640
	0.160
	0.18 
	91.06 

	
	0.400 
	57628
	303666
	0.190
	0.43 
	107.0 

	
	1.00 
	108802
	451825
	0.241
	0.86 
	85.58 

	
	2.00 
	123524
	339017
	0.364
	1.89 
	94.58 

	
	4.00 
	251764
	421605
	0.597
	3.84 
	96.08 

	
	10.00 
	634274
	450788
	1.407
	10.63 
	106.3 

	
	20.00 
	1150944
	434000
	2.652
	21.07 
	105.3 

	
	40.00 
	2571342
	478909
	5.369
	43.85 
	109.6 

	iso-CA
	0.10 
	87393
	429008
	0.204
	0.09 
	92.64 

	
	0.20 
	131174
	296640
	0.442
	0.22 
	112.2 

	
	0.40 
	240459
	303666
	0.792
	0.42 
	104.4 

	
	1.00 
	823222
	451825
	1.822
	0.99 
	98.64 

	
	2.00 
	1329429
	339017
	3.921
	2.15 
	107.3 

	
	4.00 
	3064629
	421605
	7.269
	4.00 
	99.87 

	
	10.00 
	8175411
	450788
	18.14
	10.00 
	99.96 

	
	20.00 
	15328208
	434000
	35.32
	19.49 
	97.43 

	
	40.00 
	30414224
	478909
	63.51
	35.05 
	87.63 

	CA
	1.00 
	270972
	429008
	0.632
	1.03 
	103.1 

	
	2.00 
	201320
	296640
	0.679
	2.11 
	105.6 

	
	4.00 
	219092
	303666
	0.721
	3.10 
	77.42 

	
	10.00 
	447135
	451825
	0.990
	9.26 
	92.60 

	
	20.00 
	515044
	339017
	1.519
	21.43 
	107.8 

	
	40.00 
	994864
	421605
	2.360
	40.75 
	101.9 

	
	100.0 
	2240907
	450788
	4.971
	100.8 
	100.8 

	
	200.0 
	4333393
	434000
	9.985
	216.0 
	108.0 

	
	400.0
	8899966
	478909
	18.58
	413.7 
	103.4 


Note: lactic acid (LA); β-hydroxybutyrat (BHB); acetic acid (AA); propionic acid (PA); crotonic acid (BD-CA); isobutyric acid (ISO-BA); butyric acid (BA); isovaleric acid (ISO-VA); valeric acid (VA); isocaproic acid (ISO-CA); caproic acid (CA).


Table S4 Intra- and inter-batches precisions and accuracies of the 11 SCFAs targets.
	Analyte
	Conc. 
(ng/mL)
	Intra-batches (n=6)
	Inter-batches (n=18)

	
	
	Mean ± SD
	Precision (RSD, %)
	Accuracy (RE, %)
	Mean ± SD
	Precision (RSD, %)
	Accuracy (RE, %)

	LA a
	25.0
	33.21±1.23
	3.70
	132.8
	38.87±5.20
	13.4
	155.5

	
	625
	474.0±61.12
	12.9
	75.83
	460.9±47.43
	10.3
	73.74

	
	1250
	1167±82.47
	7.06
	93.42
	1111±177.4
	15.6
	88.92

	AA a
	0.50
	0.45±0.10
	2.22
	90.00
	0.55±0.12
	21.3
	109.7

	
	12.5
	14.79±0.36
	2.43
	118.3
	13.62±1.10
	8.1
	109.0

	
	25.0
	28.55±0.65
	2.29
	114.2
	25.08±2.71
	10.8
	100.3

	BHB a
	1.00
	1.38±0.10
	6.94
	138.0
	1.41±0.09
	6.2
	140.6

	
	25.0
	27.33±2.65
	9.70
	109.3
	28.75±2.78
	9.7
	115.0

	
	50.0
	47.07±7.21
	15.32
	94.14
	50.37±7.85
	15.6
	100.7

	PA b
	5.00
	5.90±0.34
	5.84
	118.0
	5.46±1.03
	18.8
	109.2

	
	125
	147.2±2.22
	1.51
	117.8
	134.7±9.57
	7.1
	107.7

	
	250
	293.6±8.78
	2.99
	117.4
	268.5±22.53
	8.4
	107.4

	BD b
	5.00
	6.24±0.15
	2.46
	124.8
	5.69±0.56
	9.8
	113.9

	
	125
	125.0±1.22
	0.98
	100.0
	129.3±4.84
	3.7
	103.5

	
	250
	245.9±2.33
	0.95
	98.36
	260.1±11.99
	4.6
	104.0

	iso-BA b
	5.00
	5.16±0.29
	5.70
	103.2
	5.70±0.61
	10.3
	114.0

	
	125
	119.1±5.95
	5.00
	95.25
	125.9±15.83
	10.8
	100.8

	
	250
	242.6±2.55
	1.05
	97.04
	255.3±26.37
	12.6
	102.1

	BA b
	5.00
	5.15±0.12
	2.39
	103.0
	5.17±0.39
	7.6
	103.4

	
	125
	124.3±1.98
	1.59
	99.48
	125.07±1.48
	1.2
	100.1

	
	250
	246.3±3.17
	1.29
	98.50
	247.0±3.49
	1.4
	98.80

	iso-VA b
	5.00
	6.38±0.04
	0.69
	127.6
	6.40±0.99
	15.5
	127.9

	
	125
	101.5±2.91
	2.86
	81.20
	119.6±14.07
	11.8
	95.70

	
	250
	193.9±4.69
	2.42
	77.58
	237.6±33.94
	14.3
	95.03

	VA b
	0.50
	0.44±0.03
	5.88
	88.00
	0.46±0.07
	15.8
	91.60

	
	12.5
	10.94±0.38
	3.44
	87.52
	11.81±0.68
	5.8
	94.47

	
	25.0
	21.96±0.31
	1.40
	87.84
	24.05±1.56
	6.5
	96.21

	iso-CA b
	0.50
	0.50±0.02
	4.81
	100.0
	0.52±0.03
	5.8
	104.2

	
	12.5
	11.33±0.49
	4.37
	90.64
	11.76±0.51
	4.3
	94.11

	
	25.0
	21.47±0.30
	1.40
	85.88
	22.92±1.65
	7.2
	91.67

	CA b
	5.00
	4.74±0.69
	14.6
	94.7
	4.74±0.69
	21.0
	90.04

	
	125
	128.4±0.96
	0.75
	102.7
	123.9±4.01
	3.2
	99.11

	
	250
	254.6±2.68
	1.05
	101.8
	252.8±3.93
	1.6
	101.1


Note: Tryptophan (TRP); serotonin (5-HT); kynurenine (KYN); kynurenic acid (KA); xanthurenic acid (XA); indole-3-acetic acid (IAA); indole-3-propionic acid (IPA); tryptamine (TA), a: (g/mL); b: (ng/mL);


Table S5 The raw data of the intra- and inter-day precisions and accuracies of 11 SCFAs.
	Analyte
	batch
	Conc.
	1
	2
	3
	4
	5
	6

	LA a
	1
	25.0
	33.67 
	31.43 
	35.20 
	32.94 
	33.16 
	32.84 

	
	
	625
	411.5
	531.3
	568.02
	445.5
	441.8 
	445.8 

	
	
	1250
	1239 
	1176 
	1236
	1060
	1071 
	1224 

	
	2
	25.0
	42.13 
	39.08 
	39.65 
	37.48 
	36.47 
	37.15 

	
	
	625
	426.4
	468.1
	511.6 
	404.7 
	405.6
	439.2

	
	
	1250
	1001 
	1507 
	1272 
	1273 
	1191 
	1226

	
	3
	25.0
	48.07 
	40.64 
	43.84 
	45.74 
	44.82 
	45.37 

	
	
	625
	428.4
	518.6
	511.8
	429.4
	454.2 
	454.2

	
	
	1250
	940.7
	916.3
	942.1 
	918.5 
	904.9
	905.8

	BHB a
	1
	1.00
	1.23
	1.38
	1.51
	1.40
	1.35
	1.44

	
	
	25.0
	25.50
	30.24
	30.91
	25.79
	24.49
	27.04

	
	
	50.0
	1.26
	1.40
	1.51
	1.38
	1.41
	1.47

	
	2
	1.00
	41.22
	46.68
	41.48
	52.14
	58.99
	41.92

	
	
	25.0
	27.63
	32.05
	32.81
	27.68
	26.51
	29.24

	
	
	50.0
	44.68
	48.81
	43.22
	56.31
	69.51
	45.24

	
	3
	1.00
	1.31
	1.35
	1.54
	1.42
	1.45
	1.51

	
	
	25.0
	27.19
	33.14
	32.83
	27.78
	26.16
	30.58

	
	
	50.0
	49.98
	51.90
	46.96
	56.84
	62.55
	48.28

	AA a
	1
	0.50
	0.4528
	0.4582
	0.4387
	0.4488
	0.4506
	0.4689

	
	
	12.5
	14.97
	14.23
	14.74
	14.89
	15.30
	14.63

	
	
	25.0
	28.70
	28.58
	27.36
	29.33
	28.85
	28.50

	
	2
	0.50
	0.6365
	0.6220
	0.6406
	0.6306
	0.6256
	0.6476

	
	
	12.5
	13.78
	14.91
	13.37
	12.68
	12.73
	14.06

	
	
	25.0
	24.96
	23.43
	23.60
	23.22
	25.55
	24.37

	
	3
	0.50
	0.4733
	0.4513
	0.4098
	0.4907
	0.8031
	0.7192

	
	
	12.5
	12.09
	12.90
	12.64
	12.40
	12.25
	12.67

	
	
	25.0
	22.42
	21.84
	23.07
	22.72
	22.50
	22.39

	PA b
	1
	5.00
	5.56
	6.45
	6.20
	5.67
	5.81
	5.72

	
	
	125
	147.5
	144.0
	145.0
	149.6
	148.3
	148.9

	
	
	250
	300.7
	296.2
	276.9
	293.8
	293.2
	300.5

	
	2
	5.00
	5.89
	4.47
	5.52
	5.95
	4.45
	6.11

	
	
	125
	130.6
	133.0
	130.2
	130.5
	130.6
	131.8

	
	
	250
	279.6
	264.6
	269.5
	266.4
	271.5
	267.3

	
	3
	5.00
	1.87
	5.70
	5.71
	5.77
	5.52
	5.85

	
	
	125
	122.6
	125.8
	127.8
	126.7
	125.3
	125.6

	
	
	250
	244.8
	237.7
	244.3
	236.0
	247.3
	241.7

	BD-CA b
	1
	5.00
	6.18
	6.37
	6.44
	6.172
	6.01
	6.27

	
	
	125
	125.2
	123.3
	126.0
	123.7
	125.8
	126.2

	
	
	250
	247.3
	246.0
	243.8
	247.2
	248.6
	242.5

	
	2
	5.00
	5.21
	4.99
	4.44
	5.81
	5.94
	5.32

	
	
	125
	131.2
	134.4
	137.1
	130.9
	135.2
	141.2

	
	
	250
	274.0
	276.8
	274.9
	258.5
	277.8
	269.5

	
	3
	5.00
	5.4
	5.23
	5.3
	5.96
	5.33
	6.14

	
	
	125
	128.6
	127.7
	128.8
	128.5
	127.5
	127.0

	
	
	250
	261.9
	258.9
	266.7
	267.2
	262.2
	257.5

	iso-BA b
	1
	5.00
	4.80
	5.24
	5.17
	5.64
	4.90
	5.18

	
	
	125
	120.8
	123.5
	113.8
	119.6
	126.3
	110.4

	
	
	250
	240.0
	243.1
	240.6
	242.3
	247.2
	242.5

	
	2
	5.00
	5.61
	5.194
	5.439
	6.877
	5.89
	5.198

	
	
	125
	150
	167.61
	129.3
	128.19
	128.41
	154.14

	
	
	250
	290.2
	258.3
	286.2
	271.9
	322.9
	294.4

	
	3
	5.00
	6.44
	6.37
	5.71
	6.46
	6.41
	6.03

	
	
	125
	111.2
	119.5
	112.4
	117.9
	116.9
	117.2

	
	
	250
	238.6
	232.8
	233.3
	235.3
	241.0
	235.6

	BA b
	1
	5.00
	5.00
	5.10
	5.16
	5.09
	5.18
	5.37

	
	
	125
	125.9
	122.0
	121.7
	126.1
	125.5
	124.9

	
	
	250
	247.1
	248.9
	240.0
	247.6
	247.7
	246.2

	
	2
	5.00
	4.92
	4.72
	5.01
	4.99
	4.64
	5.02

	
	
	125
	125.5
	127.9
	124.8
	126.3
	123.9
	126.2

	
	
	250
	249.7
	249.0
	247.7
	243.7
	254.3
	248.8

	
	3
	5.00
	5.29
	5.6
	4.51
	5.86
	5.74
	5.86

	
	
	125
	124.6
	126.2
	124.8
	125.0
	124.6
	125.5

	
	
	250
	242.9
	240.3
	248.6
	247.0
	250.0
	246.7

	ISO-VA b
	1
	5.00
	6.37
	6.45
	6.34
	6.33
	6.39
	6.39

	
	
	125
	99.90
	99.18
	99.29
	106.55
	103.33
	100.76

	
	
	250
	196.0
	192.7
	189.2
	198.7
	198.9
	188.1

	
	2
	5.00
	6.47
	6.01
	6.39
	6.03
	5.92
	6.23

	
	
	125
	130.6
	132.2
	136.0
	134.6
	132.8
	137.4

	
	
	250
	271.5
	275.5
	270.7
	271.8
	273.7
	275.6

	
	3
	5.00
	6.05
	7.49
	3.76
	6.43
	9.14
	6.95

	
	
	125
	123.4
	123.1
	125.3
	123.2
	123.8
	121.8

	
	
	250
	245.4
	243.5
	250.7
	246.1
	246.5
	241.5

	VA b
	1
	0.50
	0.41
	0.45
	0.45
	0.42
	0.48
	0.42

	
	
	12.5
	10.85
	10.62
	10.86
	11.32
	11.47
	10.52

	
	
	25.0
	21.91
	21.76
	21.78
	22.56
	21.78
	21.98

	
	2
	0.50
	0.48
	0.42
	0.37
	0.38
	0.37
	0.61

	
	
	12.5
	11.98
	12.63
	12.36
	12.39
	12.30
	12.12

	
	
	25.0
	24.77
	25.32
	24.78
	24.56
	25.13
	24.72

	
	3
	0.50 
	0.48
	0.51
	0.37
	0.59
	0.5
	0.54

	
	
	12.5
	12.03
	12.08
	12.53
	12.29
	12.11
	12.09

	
	
	25.0
	25.76
	24.72
	25.57
	25.26
	25.38
	25.23

	ISO-CA b
	1
	0.50
	0.50
	0.52
	0.53
	0.50
	0.46
	0.48

	
	
	12.5
	11.80
	11.07
	10.84
	11.79
	11.73
	10.76

	
	
	25.0
	21.78
	21.57
	21.48
	21.75
	21.06
	21.17

	
	2
	0.50
	0.53
	0.52
	0.52
	0.48
	0.51
	0.51

	
	
	12.5
	12.21
	12.49
	11.51
	11.39
	11.39
	11.92

	
	
	25.0
	22.75
	21.673
	21.59
	23.15
	22.75
	21.74

	
	3
	0.50
	0.570
	0.580
	0.530
	0.550
	0.550
	0.520

	
	
	12.5
	12.07
	12.1
	12.22
	12.31
	12.13
	12.01

	
	
	25.0
	25.05
	24.00
	24.87
	24.99
	25.89
	25.28

	CA b
	1
	5.00
	4.590
	5.300
	3.660
	4.900
	4.370
	5.590

	
	
	125
	128.5
	126.9
	129.6
	128.6
	127.8
	128.9

	
	
	250
	254.3
	254.2
	252.3
	258.4
	256.9
	251.2

	
	2
	5.00
	4.860
	2.640
	4.000
	3.870
	4.230
	5.580

	
	
	125
	122.0
	127.0
	125.4
	122.6
	121.0
	124.2

	
	
	250
	250.4
	248.0
	247.5
	244.1
	255.6
	249.8

	
	3
	5.00
	4.490
	4.260
	2.510
	5.870
	5.520
	4.790

	
	
	125
	120.3
	118.7
	118.4
	118.4
	122.2
	119.5

	
	
	250 
	254.9
	253.9
	257.4
	251.7
	251.8
	258.1


Note: lactic acid (LA); β-hydroxybutyrat (BHB); acetic acid (AA); propionic acid (PA); crotonic acid (BD-CA); isobutyric acid (ISO-BA); butyric acid (BA); isovaleric acid (ISO-VA); valeric acid (VA); isocaproic acid (ISO-CA); caproic acid (CA). a: (g/mL); b: (ng/mL);

	
Table S6 Stability of 11 SCFAs for method validation.
	Analyte
	Conc.
(ng/ml)
	Stability (RSD, %)

	
	
	Freeze–thaw 
(-20℃) 3 cycles
	Autosampler
(4℃, 36 h)
	Working solution
(-20℃, 5 day)
	Working solution
(4℃, 5 day)

	LA a
	25.0
	84.30 (3.9)
	108.0 (4.4)
	105.8 (6.9)
	108.4 (2.8)

	
	625
	91.46 (2.0)
	95.73 (9.9)
	89.53 (8.6)
	91.51 (9.2)

	AA a
	0.50
	93.88 (6.2)
	105.0 (4.6)
	118.1 (5.6)
	119.8 (6.0)

	
	25.0
	97.51 (3.3)
	99.48 (4.5)
	105.2 (3.6)
	99.95 (5.5)

	BHB a
	1.00
	100.6 (5.0)
	106.2 (6.7)
	111.8 (1.9)
	116.8 (1.0)

	
	50.0
	101.4 (6.3)
	101.6 (11.2)
	83.00 (3.2)
	83.32 (4.0)

	PA b
	5.00
	107.9 (4.4)
	108.0 (4.1)
	96.80 (4.1)
	87.90 (14.5)

	
	250
	86.40 (2.4)
	86.41 (2.7)
	86.02 (2.3)
	82.05 (3.5)

	BD-CA b
	5.00
	92.65 (6.4)
	101.1 (7.6)
	94.91 (12.6)
	94.20 (9.2)

	
	250
	91.71 (1.9) 
	104.8 (2.7)
	84.81 (1.9)
	86.82 (3.1)

	iso-BA b
	5.00
	89.30 (7.5)
	110.3 (7.4)
	115.3 (3.6)
	105.7 (15.1)

	
	250
	92.89 (4.2) 
	98.15 (5.9)
	104.9 (6.8)
	96.59 (7.9)

	BA b
	5.00
	102.1 (3.4) 
	99.67 (4.0)
	105.0 (3.6)
	101.4 (7.8)

	
	250
	98.27 (1.7) 
	102.9 (2.6)
	97.16 (2.3)
	94.32 (1.5)

	iso-VA b
	5.00
	74.17 (11.8)
	116.8 (15.2)
	85.78 (11.7)
	82.32 (12.5)

	
	250
	106.6 (3.3) 
	104.6 (4.5)
	116.3 (4.2)
	116.7 (18.4)

	VA b
	0.50
	113.7 (5.6) 
	107.3 (14.2)
	100.5 (0.4)
	99.58 (0.9)

	
	25.0
	105.0 (2.0) 
	101.9 (2.4)
	109.4 (1.4)
	105.3 (1.1)

	iso-CA b
	0.50
	111.2 (3.3) 
	102.0 (2.9)
	102.7 (3.6)
	105.76 (3.1)

	
	25.0
	107.0 (2.2)
	99.82 (1.0)
	112.8 (4.0)
	107.3 (5.9)

	CA b
	5.00
	119.4 (5.8)
	98.54 (7.2)
	125.0 (12.7)
	128.5 (15.8)

	
	250
	108.6 (2.8)
	100.3 (2.0)
	110.2 (2.3)
	107.2 (3.6)


Note: lactic acid (LA); β-hydroxybutyrat (BHB); acetic acid (AA); propionic acid (PA); crotonic acid (BD-CA); isobutyric acid (ISO-BA); butyric acid (BA); isovaleric acid (ISO-VA); valeric acid (VA); isocaproic acid (ISO-CA); caproic acid (CA). a: (g/mL); b: (ng/mL);



Table S7 Concentrations of 11 SCFAs in 1028 Chinese elderly serum samples
	Analyte
	%>LOD
	Geometric mean
(95% CI)
	Percentile

	
	
	
	5th
	25th
	50th
	75th
	95th

	LA a
	100
	331.1 (356.3, 377.7)
	156.6
	243.5
	328.0
	445.3
	751.4

	BHB a
	100
	9.80 (10.96, 11.86)
	4.100
	7.020
	9.620
	13.49
	24.33

	AA b
	100
	1580 (2239, 2501)
	191.7
	1045
	1862
	2869
	6600

	PA b
	100
	18.14 (19.69, 21.12)
	8.650
	13.30
	17.87
	24.18
	41.22

	BD-CA b
	67.9
	0.67 (0.84, 0.92)
	0.25
	0.36
	0.78
	1.08
	2.30

	iso-BA b
	100
	28.43 (41.60, 47.71)
	5.49
	17.48
	30.20
	49.97
	151.9

	BA b
	100
	5.56 (6.05, 6.54)
	2.92
	4.11
	5.24
	7.15
	13.01

	iso-VA b
	100
	47.52 (66.90, 74.89)
	12.21
	33.03
	53.55
	88.67
	183.1

	VA b
	100
	0.87 (1.31, 1.51)
	0.14
	0.48
	0.95
	1.74
	3.95

	iso-CA b
	100
	0.102 (0.115, 0.124)
	0.04
	0.07
	0.10
	0.16
	0.25

	CA b
	100
	81.65 (95.72, 103.2)
	32.57
	63.35
	87.30
	121.7
	208.5


[bookmark: _Hlk129677410]Note: CI: confidence interval; lactic acid (LA); β-hydroxybutyrat (BHB); acetic acid (AA); propionic acid (PA); crotonic acid (BD-CA); isobutyric acid (ISO-BA); butyric acid (BA); isovaleric acid (ISO-VA); valeric acid (VA); isocaproic acid (ISO-CA); caproic acid (CA). 
[bookmark: _Hlk136092540]a: (g/mL); b: (ng/mL);
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Serum sample pretrement: 60 uL serum, 10 pL
500 ng/mL internal standard working solution

‘ Mixture (1000 rpm, 5 min) ‘

‘ Centrifugation (12000 rpm, 4°C, 20 min) ‘

Transfer 60 uL of the supernatant ‘

5uL, 0.2M, 3-NPH
(dissolved in methanol)
30 uL, 0.12 M, EDC

Mixture (300 rpm, 20 min) ‘

‘ Quenching (-20°C, 2 min) ‘

‘ nitrogen-blowing (room temperature) ‘

Reconstitution: 95uL, 10%,water-acetonitrile
(Containing 0.1% formic acid)

‘ vortex (3000 rpm, 60s) ‘

‘ Centrifugation (12000 rpm, 4°C, 20min) ‘

glass tube for UHPLC-HRMS analysis

Taken the supernatant 85 uL in the ‘





