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1. Supporting Schemes
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Scheme S$1: Preparation of immobilized chemoselective probe activated for carbonyl
conjugation.
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Scheme S2: Preparation of metabolite conjugates for carbonyl-containing metabolites
library construction.
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2. Supporting Figures
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Figure S1: Examples of three extracted ion chromatograms of the LC-MS analysis of the
three regioisomers of conjugated o-, m-, and p-tolualdehyde.
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Figure S2: Representative extracted ion chromatograms of LC-MS co-injection
experiments for validation of metabolites in urine samples.
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Figure S3: Mono- and bis-conjugated adducts of acetylacetone.
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Figure S4: Representative extracted ion chromatograms of LC-MS co-injection
experiments for validation of metabolites in fecal samples.



3. Supporting Tables

Table S1. 99 metabolites detected after analysis of urine samples using the carbonyl-
specific chemical probe. Plausible metabolites were annotated using HMDB comparison.

Predicted m/z
us uU15 u20

4-Hydroxy-2-oxobutanoic acid; xi-3-Hydroxy-2-oxobutanoic acid 397.1707
5.8-dihydroxy-2-(1-hydroxy-3-methoxy-4-oxocyclohexyl)-3.7-dimethoxy-4H-chromen-4-one; 659.2526
L-4-Hydroxyglutamate semialdehyde 426.1983
L-4-Hydroxyglutamate semialdehyde 426.1978
(+)-12a-Hydroxypachyrrhizone; 661.2162
[2-ethyl-5-(3.5.7-trihydroxy-3.4-dihydro-2H-1-benzopyran-2-yl)phenyl]oxidanesulfonic acid

(2E.112)-5-[5-(Methylthio)-4-penten-2-ynyl]-2-furanacrolein 511.2015

Polyporusterone E; Polyporusterone D; Polyporusterone G 739.4612
[(4-{3-[2-(2.4-dihydroxyphenyl)-2-oxoethyl]-4.6-dihydroxy-2-methoxyphenyl}-
2-methylbut-2-en-1-yl)oxy]sulfonic acid
{2-[5.7-dihydroxy-2-(4-hydroxy-3-methoxyphenyl)-4-oxo-4H-chromen-6-yl]- 4-hydroxy-6-
methyl-5-oxooxan-3-yl}oxidanesulfonic acid;

1.1-Dibromo-1-chloro-2-propanone 526.9680 526.9688
1.3-Diphenyl-1-propanone; 1.3-Diphenyl-2-propanone; Lactaroviolin 489.2516
1-[4.9-Dihydro-2-(methylthio)-1.3-thiazino[6.5-bJindol-4-yl]-2-propanone 569.2010
14-hydroxy-E4-neuroprostane; 17-hydroxy-E4-neuroprostane; 20-hydroxy-E4-neuroprostane;
4-hydroxy-D4-neuroprostane; 7-hydroxy-D4-neuroprostane;Prehumulone; Macrophorin C;
1-deoxy-1-(N6-lysino)-D-fructose 412.1823 412.1821
2-(dimethylamino)acetaldehyde; 4-Aminobutyraldehyde 366.2141 366.2139
2.3.4.5.6-Penta-O-acetyl-D-glucose; Monotropein 669.2641

2.3-Dimethyl-2-cyclohexen-1-one; 6-Methyl-3.5-heptadien-2-one; (E.E)-2.4-Octadienal;

trans. trans-3.5- Octadien-2-one; 1.5-Octadien-3-one; (E.E)-2.6-Octadienal; 403.2328
3.5.5-Trimethyl-2-cyclopenten-1-one; Methyl-1-cyclopenten-1-yl)-ethanone;
2-{[5.7-dihydroxy-2-(4-hydroxy-3-methoxyphenyl)-5H-chromen-3-ylJoxy}oxane-3.4.5-triol;
Luteolinidin 3-O-glucoside; Pelargonidin 3-galactoside; Cyanidin 3-rhamnoside;
Peonidin 3-arabinoside; Petunidin 3-arabinoside; Pelargonidin 5-galactoside;
Isopeonidin 3-arabinoside; Isopeonidin 3-xyloside; Peonidin 3-xyloside;

2-Aminomuconic acid semialdehyde 420.1868
2-Decarboxybetanin 786.3025 786.3032
3-Oxoalanine 382.1714
3-Phenylpropionylglycine 486.2345
3'-Sialyllactose; 6'-Sialyllactose 912.3558
4-(2-Amino-3-hydroxyphenyl)-2.4-dioxobutanoic acid 502.1919
4-(Methylthio)-2-butanone; 4-Mercapto-2-pentanone; S-Propyl thioacetate;
3-Mercapto-2-pentanone; 2-Mercapto-3-pentanone; Tetrahydro-2-methylthiophen-3-ol;
Tetrahydro-2-methyl-3-furanthiol; 1-(Methylthio)-2-butanone; 4-(Methylthio)butanal;
xi-2-Methyl-1.3-oxathiane; 3-(Methylthio)butanal; 3-(Methylthio)-2-butanone
4-(Methylthio)-2-butanone; 4-Mercapto-2-pentanone; S-Propyl thioacetate;
3-Mercapto-2-pentanone; 2- Mercapto-3-pentanone; Tetrahydro-2-methylthiophen-3-ol;
Tetrahydro-2-methyl-3-furanthiol; 1-(Methylthio)-2-butanone; 4-(Methylthio)butanal;
xi-2-Methyl-1.3-oxathiane; 3-(Methylthio)butanal; 3-(Methylthio)-2-butanone
4'.5.6-Trimethylscutellarein 7-glucoside 769.2956 769.2938 769.2948
4.6-Dihydroxy-2-quinolinecarboxylic acid 484.1809
4-[(2-Furanylmethyl)thio]-2-pentanone 477.2164
4-[(2-Furanylmethyl)thio]-2-pentanone 477.2178
4-Acetylimidazo[4.5-c]pyridine 440.2053
4-Mercapto-4-methyl-2-pentanone; 4-(Methylthio)-2-pentanone;
3-Mercapto-2-methylpentanal;
5.7-Dihydroxy-3'.4'-dimethoxy-8-(3-hydroxy-3-methylbutyl)-
isoflavone 7-glucoside
5-Chloro-4-(2-imidazolin-4-on-2-ylamino)-2.1.3-benzothiazdiazole 532.1634
5-Hydroxyindoleacetaldehyde; Hydroxymethyl indol-3-yl ketone;

Annotated Carbonyl conjugates

733.2366 733.2355 733.2355

803.2059

655.3669

712.2549 712.2599 712.255

397.1903

397.1907

411.2052 411.2057

841.3455

) 454.2079
1-Methoxy-1H-indole-3-carboxaldehyde
5-Methyl-2.5-di-1-pyrrolidinyl-2-cyclopenten-1-one 513.3169
6-[(5-acetyl-1-benzofuran-4-yl)oxy]-3.4.5-trihydroxyoxane-2-carboxylic acid 631.2223
6-[4-(2-carboxy-2-oxoethyl)-2-methoxyphenoxy]-3.4.5-trihydroxyoxane-2-carboxylic acid 665.2338
7-methoxy-3-(3-methoxyphenyl)-4H-chromen-4-one;
2-(3.5-dimethoxyphenyl)-4H-chromen-4-one;
5.7-Dimethoxyisoflavone; 561.2324
5.6-Dimethoxyflavone; 5.7-Dimethoxyflavone; 5-Hydroxy-
7-methoxy-6-methylflavone
Acetaldehyde 323.1710
Alloxan 421.1472
Anisindione; 7-Hydroxy-2-methylisoflavone 531.2236 531.2238 531.2226
Apigenin 4'-O-glucoside 711.2529 711.2529 711.2525
Apigenin 4'-O-glucoside 711.2543
Artonin T; Cajaisoflavone; Dihydrocycloartomunin; Dihydroisocycloartomunin; Cycloaltilisin 729.3100
CisHi20:S 631.1735
CzH1O7 649.2521
C2iHz2010 713.2637
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Annotated Carbonyl conjugates

us

Predicted m/z
uU15

U20

C21H2406

C24H26012

C24H24020

Co6H25012

C27H24015

C31H37N3011S

Carbamazepine-O-quinone

Chlorosesamone

Chrycorin

Cinnamaldehyde; (Z)-3-Phenyl-2-propenal; Indanone; 2-Methylcumarone; Atropaldehyde
Cyclopassifloic acid D; 6beta-Hydroxyasiatic acid; Isothankunic acid; (3beta,19alpha)-
3,19,23,24-Tetrahydroxy-12-oleanen-28-oic acid

Deoxyribose 5-phosphate; 1-Deoxy-D-xylulose 5-phosphate; Deoxyribose 1-phosphate;
Deoxyribose 5-monophosphate; 5-Deoxyribose-1-phosphate

DHAP(18:0); LysoPA(0:0/18:1(92)); LysoPA(18:1(9Z)/0:0)

DHAP(6:0); Homolanthionine; Formononetin

DHAP(6:0); Homolanthionine; Formononetin

DHAP(8:0); Demethoxyegonol; Desmosflavone; Dimethylstrobochrysin;
4'-Hydroxy-R-phenprocoumon; 6-Hydroxy-R-phenprocoumon; 8-Hydroxy-R-phenprocoumon;
7-Hydroxy-R-phenprocoumon

Erythrose; L-Erythrulose

FAPy-adenine

FAPy-adenine

Genistein 4',7-O-diglucuronide

Glycolaldehyde

Hydroxysepiapterin

Indolepyruvate

Isocarlinoside; Neocarlinoside; Kaempferol 3-[apiosyl-(1->2)-galactoside]; Rustoside;
Quercetin 3-[rhamnosyl-(1->2)-alpha-L-arabinopyranoside]; Graveobioside A;
Kaempferol 3-xylosylglucoside

Isolimonic acid

L-2-Amino-3-oxobutanoic acid; L-Aspartate-semialdehyde

Laccarin

Lactaldehyde; 3-Hydroxypropanal; Hydroxyacetone

Lactaldehyde; 3-Hydroxypropanal; Hydroxyacetone

L-Furosine; Pyrraline

Luteolin 4'-glucoside 7-galacturonide

Mesoxalic acid

Musanolone F

N-(1-Deoxy-1-fructosyl)histidine
N-[[3-(b-D-Glucopyranosyloxy)-2,3-dihydro-2-oxo-1H-indol-3-yl]acetyl]aspartic acid; Silidianin
N-Acetyl-L-glutamate 5-semialdehyde

Neoacrimarine K

Pefloxacin N-oxide

Polyporusterone B; Polyporusterone C

Pyridoxal; Isopyridoxal; 3alpha,4,5,7alpha-Tetrahydro-5-hydroxy-1H-isoindole-1,3(2H)-dione;
3alpha,4,7,7alpha-Tetrahydro-4-hydroxy-1H-isoindole-1,3(2H)-dione
Pyroglutamylglycine

Pyroglutamylglycine

Pyruvic acid; Malonic semialdehyde; Glucosereductone

Pyruvic acid; Malonic semialdehyde; Glucosereductone

Quercetin 3-O-(6\-malonyl-glucoside) 7-O-glucoside

Shoyuflavone C

Suprofen; Tiaprofenic acid

Uridine diphosphate acetylgalactosamine 4-sulfate

Uridine; Pseudouridine

xl|-Dihydro-2-methyl-3(2H)-thiophenone; Dihydro-5-methyl-2(3H)-thiophenone; xi-2-
Acetylthietane

785.2907
921.3119

938.3573
545.2161
571.1957

399.1863

339.166
532.2244

859.2863

396.187
473.2502
353.1816
353.1822

596.2656
763.2822

395.1737

651.3061

811.3043
893.326

499.2002
411.2033

783.4877

493.1689

715.4006
547.2163
547.2155

575.2492

432.2095
432.2093
901.2606

339.166

482.2046

785.3637
396.1873

353.1816

533.2709
903.2754
397.1355
597.2318

452.214
838.3267
628.2912
755.4551

446.203

465.2087
465.21
367.1615
367.1606

697.2004
539.1934
966.1865
523.2133

395.1744

785.2847

545.2168

339.1658

396.1869

353.1816

452.2145

991.2982

395.1743



Table S2. Complete list of carbonyl-containing standard conjugates 3 sorted by molecular

weight.
HMDB ID Compound Monoisotopic Mass Conjugated m/z RT/min

1 HMDBO0001426 Formaldehyde 30.0105 309.1556 5.70
2 HMDBO0000990 Acetaldehyde 44.0262 323.1713 6.34
3 HMDBO0001659 Acetone 58.0418 337.1869 7.07
4 HMDBO0003366 Propanal 58.0418 337.1869 7.16
5 HMDBO0003344 Glycolaldehyde 60.0212 339.1662 5.87
6 HMDBO0001167 Pyruvaldehyde 72.0211 351.1662 10.57
7 HMDBO0000474 Butanone 72.0575 351.2026 7.83
8 HMDBO0003543 Butanal 72.0575 351.2026 8.06
9 HMDBO0000119 Glyoxylic acid 74.0003 353.1454 5.77
10 HMDBO0006961 Hydroxyacetone 74.0368 353.1819 6.32
11 HMDBO0006458 DL-lactaldehyde 74.0368 353.1819 6.56
12 HMDBO0003453 3-Hydroxypropanal 74.0368 353.1819 6.86
13 HMDBO0031407 Cyclopentanone 84.0575 363.2026 8.10
14 HMDBO0003407 Diacetyl 86.0367 365.1818 7.28
15 HMDBO0034235 2-Pentanone 86.0731 365.2182 8.67
16 HMDBO0031526 2-Methylbutyraldehyde 86.0732 365.2183 9.19
17 HMDBO0031206 Valeraldehyde 86.0732 365.2183 9.28
18 HMDBO0006478 Isovaleraldehyde 86.0732 365.2183 9.12
19 HMDBO0000243 Pyruvicacid 88.0160 367.1611 6.63
20 HMDBO0003243 Acetoin 88.0524 367.1975 6.64
21 HMDBO0001051 Glyceraldehyde 90.0316 369.1767 5.30
22 HMDBO0001882 Dihydroxyacetone 90.0317 369.1768 5.71
23 HMDBO0032914 Furfural 96.0211 375.1662 7.66
24 HMDBO0003315 Cyclohexanone 98.0731 377.2182 8.98
25 HMDBO0031496 trans-2-Hexenal 98.0731 377.2182 10.01
26 HMDBO0031648 Acetylacetone 100.0524 379.1975 6.86
27 Acetylacetone (bis-conjugated) 658.3426 7.09
28 HMDBO0031598 2.3-Pentanedione 100.0524 379.1975 8.13
29 HMDBO0029599 Glutaraldehyde 100.0525 379.1975 7.17
30 HMDBO0000753 3-Hexanone 100.0888 379.2339 9.62
31 HMDBO0031578 2-Methylpentanal 100.0888 379.2339 9.76
32 HMDBO0031220 2-Ethylbutyraldehyde 100.0888 379.2339 9.86
33 HMDBO0002939 4-Methyl-2-pentanone 100.0888 379.2339 9.64
34 HMDBO0005994 Hexanal 100.0888 379.2339 10.35
35 HMDBO0005842 2-Hexanone 100.0888 379.2339 9.83
36 HMDBO0000005 2-Ketobutyric acid 102.0316 381.1767 7.09
37 HMDBO0000060 Lithium acetoacetate 102.0317 381.1768 7.12
38 HMDBO0001352 B-Hydroxypyruvicacid 104.0109 383.1560 5.13
39 HMDBO0006115 Benzaldehyde 106.0419 385.1870 9.36
40 HMDBO0000720 Levulinicacid 116.0473 395.1924 7.18
41 HMDBO0031522 Mesoxalicacid 117.9902 397.1353 5.09
42 HMDBO0002649 Erythrose 120.0422 399.1873 5.10
43 HMDBO0006293 Erythrulose 120.0422 399.1873 7.08
44 HMDBO0033910 Acetophenone 120.0575 399.2026 9.47
45 HMDBO0029636 o-Tolualdehyde 120.0575 399.2026 10.02
46 HMDBO0029638 p-Tolualdehyde 120.0575 399.2026 10.11
47 HMDBO0029637 m-Tolualdehyde 120.0575 399.2026 10.17



HMDB ID Compound Monoisotopic Mass Conjugated m/z RT/min
48 HMDBO0011718 4-Hydroxybenzaldehyde 122.0368 401.1819 8.00
49 HMDBO0034170 Salicylaldehyde 122.0368 401.1819 9.05
50 HMDBO0030776 Maltol 126.0316 405.1767 4.92
51 HMDBO0031294 2-Octanone 128.1201 407.2652 11.29
52 HMDBO0001140 Octanal 128.1201 408.2725 11.58
53 HMDBO0000695 alpha-ketoisocaproate 130.0629 409.2080 8.75
54 HMDBO0000491 3-Methyl-2-oxovalericacid 130.0629 409.2080 8.84
55 HMDBO0000223 Oxalaceticacid 132.0058 411.1509 6.31
56 HMDBO0003441 Trans-Cinnamaldehyde 132.0575 411.2026 10.18
57 HMDBO0003224 2-Deoxy-D-ribose 134.0579 413.2030 5.57
58 HMDBO0002818 Alloxan 142.0014 421.1465 11.01
59 HMDBO0000646 L-Arabinose 150.0528 429.1979 5.21
60 HMDBO0000283 Ribose 150.0528 429.1979 5.21
61 HMDBO0036061 Safranal 150.1044 429.2495 10.99
62 HMDBO0035089 R-Carvone 150.1044 429.2495 11.34
63 HMDBO0035824 Carvone 150.1044 429.2495 11.68
64 HMDBO0035250 Myrtenal 150.1045 429.2496 11.44
65 HMDBO0012308 Vanillin 152.0473 431.1924 8.14
66 HMDBO0000849 Rhamnose 164.0684 443.2135 5.42
67 HMDBO0001545 Pyridoxal 167.0582 446.2033 5.99
68 HMDBO0033713 2-Undecanone 170.1670 449.3121 12.81
69 HMDBO0001892 Menadione 172.0524 451.1975 5.16
70 HMDBO0003466 L-Gulonicacid y-lactone 178.0477 457.1928 7.65
71 HMDBO0000707 4-Hydroxyphenylpyruvicacid 180.0422 459.1873 9.24
72 HMDBO0000169 D-Mannose 180.0633 459.2084 5.12
73 HMDBO0001151 D-Allose 180.0633 459.2084 5.17
74 HMDBO0000122 D-Glucose 180.0633 459.2084 5.08
75 HMDBO0000660 D-Fructose 180.0633 459.2084 5.08
76 HMDBO0001266 L-Sorbose 180.0633 459.2084 5.11
77 HMDBO0033704 Galactose 180.0634 459.2085 5.11
78 HMDBO0000684 L-Kynurenine 208.0847 487.2298 12.64
79 HMDBO0032797 Jasmonic acid 210.1255 489.2706 10.14
80 HMDBO0000803 N-Acetylglucosamine 221.0899 500.2350 5.41
81 HMDBO0001548 D-Ribose 5-phosphate 230.0191 509.1642 5.37
82 HMDBO0000296 Uridine 244.0695 523.2146 13.95
83 HMDBO0003312 Daidzein 254.0579 533.2030 8.46
84 HMDBO0001401 D-Glucose 6-phosphate 258.0151 537.1602 5.22
85 HMDBO0001254 Glucosamine 6-phosphate 259.0457 538.1908 4.54
86 HMDBO0015008 Suprofen 260.0507 539.1958 9.26
87 HMDBO0001358 Retinal 284.2140 563.3591 14.35
88 HMDBO0005800 Luteolin 286.0477 565.1928 7.58
89 HMDBO0061073 Noroxymorphone 287.1158 566.2609 6.06
90 HMDBO0000975 Trehalose 342.1162 621.2613 5.08
91 HMDBO0000186 a-Lactose 342.1162 621.2613 5.10
92 HMDBO0000163 Maltose 342.1162 621.2613 5.06
93 HMDBO0000015 Cortexolone 346.2144 625.3595 11.38
94 HMDBO0000163 Maltotriose 504.1690 783.3141 5.16



o
pue (1apiosip AI0)oejj0 Ue) elwsoue Jo JuawdoeAsp ay |

1S9} [EURJOBY SAWY By} Ul oluBBeINW
S| pUEe 2IN}INO Ul S||9d UBWINY O} 9BeWEp SWOSOWOIYD asne)

SN0 BAeIROIN pue siibeydose
douisoe se 4ons soseasip [BJOASS UM pajeloosse og

aseas|p Jonl| Aje} oljoyodjeuou pue
|00 BAREISOIN SB YONS SISEDSIP [BJOASS YlIM PaJeIoosse ag

aseasip Joni| Aljey 91|0yodjeUOU puB ‘SI0D SANRISIIN
‘9SeasIP S,UYOIO SE YONS SOSESsIp [BJOASS UM Pajeloosse ag

eunjexosadAy Arewnud yym pajeicosse ag

VNQ pue suisjoid ‘spidij 0} abewep SAREPIXO o} JoMIewolq v

WSI|0Ge}ALI-DLIOIGOIOIW WO POALRQ

pooy @ snouabopu3

("s|i0 [enuassa Jo }ISUOD UOWIWOD B pue dduinb asauly) ‘jniyedest ‘abuelo ‘Ausyd ojpiow ‘Ausyd jeems ‘Jooude ‘aidde B'a
‘S)inJj SnoLeA pue Jes| ojuawid ‘@onps| S,quwieT ‘ejiueA uoginog ‘Jew pajead ‘jew ‘upjdwind ‘woolysnw a3eINSjew ‘Snwefed ‘89)jod) pood

snouafbopug

(sewod pue ‘sdiyo e|ipo) ‘siaddad |loq abuelo ‘saluagyoe|q Usaibiena ‘sjonpoid BO20O pue BoJ02)

pood

(10jo1y Joams ‘ead ‘eadyoIyo)

pooy @ snousabopug

(‘synyy pue ‘Aeq 19ems ‘siemoljneo ‘sebelaraq dljoyoole ‘ojewo) uapieb ‘siemojyes pue ‘(mod) JjiW ‘sinujem Xoe|q)

pooy @ snousbopuz

(se|qejebon jool pue ‘sawi ueisiad ‘suesq yjuioeAy ‘suojew pausoy ‘sajdde sebns)

pooj @ snouabopu3

(soeueed pue ‘se|ddesuld ‘spulewe) ‘sjeaymyong Aleye; ‘sedueu)

pooy @ snouabopu3

(Inuead pajseos ‘99§00 ‘sjesw Japng ‘ojewoy pue ojejod)

pooy @ snouabopu3

shouafBopug

(BUNSJRWOY PUB ‘SBIYIS|ES OB|q ‘SUJUBJBLE ‘SUOOPIED ‘saluRq|q Boq)

pooy g snouabopu3

pooy @ snousabopug

(sdiwiny auresd pue ‘sieBe ‘snuyo ‘saxoyonue wajesnaf ‘sauidn| apym)

pooy @ snouabopu3

(sweJoliew jod pue ‘selueqasoob ‘sefeqqes edeu ‘syny Jejs ‘s|ip)

pooj @ snouabopu3

pooy @ snouabopu3

(sauIeqieap pue ‘oBuew ‘pEaymMOLE ‘SjEaym¥oNg Alejie} ‘S)I0pInos ‘salisjed)

pooy @ snouabopu3

pooy ® snouabopul

pooy g snouabopu3

pooy % snouabopug

aoueaajal [esibojolg

99Inog

auun

QUOUBXaYO|oAD

[eanung

apAyaplessdh|s

ujojeOYy

p1oe oANAg

apAysplesolep

apAyaplesAingikuleN-z

1Keoe1q

auouejuadojoA)

apAyapleoe

9u0}9oBAX0IPAH

pIoe 91|AX0A|D

leueng

auoueng

apAyap|ejooh|D

|leuedold

auojeoy

apAyaplereoy

apAyaplewsoq

|esaq

ajoqelai

aouepodwi |eo1Bojolq pue S801nos oljogelaw Buljielep pajidwod usaq sey saljogelsw painjded Jo MaIAIBAO Uy "€S dlgel

-10-



WSI0gL}aW-aLWoIqoIoIL WOJ) PaALeg

WSI0ge)aW-aWoIqoIolW Wolj paALed

aseasip suun dniAs s|dew
UM pajeloosse ale aulonajo}ey Jo sjeaal ybly Ajesiuoiyd

aseas|p auun dnifs sidew yym pajeloosse

ale pIoe JLBeAOXO-Z-[AylW-¢ Jo sjeAs| ybiy Ajesiuoiyd

eluaiydoziyos ypm pajeroosse og

Aemyjed Aousiolep aseusboipAysp aulok|biAylewip ay) pajeo
1opJosIp 21j0ge}awW 8y} Ul PaAjOAUI I pIoe dIANIAdAXOIPAH

pooy @ snouabopug

(se0jeWO) UMOIB-pIM pue ‘seluagmens ‘eAenb ‘Jebulb ‘sanojo ‘seueueq) pooy

(SpaasuO)j0d pue ‘SSaI0I9JEM ‘SOLLIBGNI.IG dI0Ie ‘9aydl| ‘sybnopinos)
pooy % snousabopug

pooy % snouabopul

(sa|qejebon pue synij adu ul punoj aq ued 9soqu JO SUNOWE |[ews)
pooj @ snousbopu]

(Spuuewe) pue s|iseq }Joams)
pooj @ snousabopu3l

pood

(ojejod pue ‘saLIBYISHOYD UOWIWOD ‘Swooysnw Ja)sho ‘suoAuid opelojod ‘Suoop.Jed)
pooj g snousbopug

pood

pooj @ snouabopu]

pooy % snousbopug

(syonpoud 88§00 pue 8800 pue ‘(wnnuue *0) Jadded ‘sueaq Aos ‘sjnu ‘syonpold Hjiw pue yjiw)
pooy % snouabopu]

(e9) pue ‘sjonpoid 939)j00 pue 8a}j00 ‘Ojewo} uapleb ‘sebelarsq OljoYodJe ‘SALLBD Joams)
pooy @ snousbopuz

poo4

pooj @ snouabopu3z

(syonpoud yjiw pue yjjiw pue ‘sjonpoid 020D pue B020D ‘sebelansq dljoYodle)
pooj g snouabopuz

(1oddad pue ‘snjo| ‘syjuesewe ‘syoead ‘sajodes Aswew)
pooy % snouabopu3g

(i)
pooj @ snouabopu]

pooy @ snouabopu]

aoueasjal [eaibojoig

92.nog

asouweyy

QuouBePUN-Z

|exoplAd

1eudLAN

asoqry

asoulqely

apAyspleweuur)

apAyaplezuagAxolpAH-y

auouaydojedy

2je01dE00SI0eY

pIoe 0118|BAOXO-Z-KUYIBN-E

10}enN

apAyaplen|o | -d/w/o

asoiyplig

apAyeplezuag

p1oe oIANIAdAX0IPAH

pioe ouAinqoiey-z

|euexaH

apAyapleeno

suun |ede4

a)ljogesN

-11-



WSI[0GE}oW-aW0IGOIDIWL WOJ) PaALISQ

S9SEasIp JIUOIYD pajeldl
-obe Auew pue 8ous0sBUSS 0} UOKNQLIUCD Juenodwi uy

Jodued [B}0910j0d PUB ‘SSO| JUSWYIBNE ‘BLIOIPUAS Sainzies
pue ‘uonepiejas [eyusw ‘AydonsAposyso ‘AydossApoyofuo
‘SSOUJeap Se ons Saseasip [BJoASS UM Pajeloosse ag

pooy @ snouabopuz

(sndojoo uowwod pue ‘(sjeym ‘asiodiod ‘uiydiop) eaoejed ‘syoeurds ‘siomopuns ‘salji-puod mojeA)
pooy @ snouabopu3z

pooy % snouabopug

(Stiiw)

pooj @ snouabopug

(sjueyd pooy) pooy

pooy @ snousabopu]

snouabopu3

(syonpoud Aos Jayjo pue sueaq Aos) poo4

pooy @ snouabopu3g

pooy @ snouabopuj

snousbopu3g

(suoluo pue ‘sdiusied ‘saojejod Joams ‘sjeaq se Yons ‘sa|qejobon J00s SWOS pue ‘suojew ‘salaq ‘synt) a1} ‘ASuoH)

pooj @ snouabopug

(sowexem pue ‘spinob Japiq ‘saiddesuid ‘sexejew ‘salusyd Bupjueu)
pooj @ snouabopuj

pooy % snousabopug

2UO|OXaH0D

ERSTEN

asofeyas ]

9s0)0e7-0

uyosy

feuey

I I &reydsoyd-g 2s00nI9-q

aoueuodwy eaibojoig

92.nog

auun

lesaq

ulezpleq

asouuep-q

9s0qJ0s-1

S0y

9sojoni4

pioe
onnuAd|AuaydAxolpAH-1

auoIpeus|y

ajjoqeoN

-12-



Table S4. Peak areas of the butanone-conjugate and two different internal standards in
urine and blank samples were analyzed by UPLC-MS in positive ionization mode. EIC for each
compound: Benzoic acid-"*Cs (m/z = 129.0642); Phenylalanine-"*Cy (m/z = 176.1135); and
butanone-conjugate (m/z = 351.2026).

Experiment A [Conjugated butanone] A [Interr!al st.an::lsard 1 ) Ratio A [Internal s?and:rd 2 ) Ratio
(Benzoic acid-3Cg)] (Conj-butanone/IS 1)  (Phenylalanine-3Cq)]  (Conj-butanone/IS 2)
Urine sample 11,053 1,059 10.44 499,589 0.0221
H,0 (1) 18,659 771 24.20 474,115 0.0394
H,0 (2) 18,333 905 20.26 502,336 0.0365
Mean(H,0): 18,496 838 22.23 488,256 0.0380
Recovery rate: 47.0% 58.2%
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