
www.nutrimetabolomics.com

THE ROLE OF FOOD METABOLOME IN 

BIOMARKER DISCOVERY: EVIDENCE FROM 

CLINICAL AND OBSERVATIONAL STUDIES

M Garcia-Aloy*, R Llorach, M Urpi-Sarda, 

R Vázquez-Fresno, O Jáuregui, C Andres-Lacueva

Biomarkers & Nutrimetabolomic Lab. 

(University of Barcelona)

margarcia@ub.edu

www.nutrimetabolomics.com



www.nutrimetabolomics.com

Introduction Methodology Results ConclusionsObjective

NUTRIMETABOLOMICS



www.nutrimetabolomics.com

Introduction Methodology Results ConclusionsObjective



www.nutrimetabolomics.com

Introduction Methodology Results ConclusionsObjective

The main aim of this work was to contribute to the identification

of biomarkers related to food ingestion (biomarkers of intake), as

well as their potential association with health (biomarkers of

effect) through the application of an untargeted HPLC-q-ToF-MS

metabolomic approach in nutritional studies with different

designs.
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RT 
(min)

DETECTED
MASS 
(m/z)

ASSIGNATION IDENTIFICATION

4.80 257.0085 [M – H]- 10-Hydroxy-decene-4,6-
diynoic acid sulfate177.0545 [M – H – sulfate]-

6.25
385.1844 [M – H]- Tridecadienoic/tridecynoic

acid glucuronide386.1880 13C[M – H]-

387.2011 [M + H]+

211.1688 [M + H – GlcA]+

193.1576 [M + H – GlcA – H2O]+

6.72 229.1403 [M – H]- Dodecanedioic acid

230.1441 13C[M – H]-

211.1314 [M – H – H2O]-

167.1433 [M – H – H2O – CO2]
-

2.55 204.9827 [M – H]- Pyrogallol sulfate

233.0118 [HSO3 – H]-

5.10 325.0890 [M – H]- p-Coumaryl alcohol 
glucuronide326.0987 13C[M – H]-

5.28
403.0627 [M – H]- Urolithin A glucuronide

404.0654 13C[M – H]-

227.0357 [M – H – GlcA]-

405.0817 [M + H]+

229.0495 [M + H – GlcA]+

5.30 483.0195 [M – H]- Urolithin A sulfoglucuronide

6.55 229.0197 [M – H]- p-Coumaryl alcohol sulfate

230.0221 13C[M – H]-

149.0615 [M – H – sulfate]-

150.0646 13C[M – H – sulfate]-

6.75 306.9885 [M – H]- Urolithin A sulfate

4.30 297.0560 [M – H]- N-Acetylserotonin sulfate

4.62 190.0505 [M – H]- Hydroxyindoleacetic acid

146.0614 [M – H – CO2]
-

192.0648 [M + H]+

174.0539 [M + H – H2O]+

146.0592 [M + H – CH2O2]
+

Introduction Methodology Results ConclusionsObjective

RT 
(min)

DETECTED
MASS 
(m/z)

ASSIGNATION IDENTIFICATION

4.62 257.0149 [M – H]- 10-Hydroxy-decene-4,6-diynoic 
acid sulfate

6.20 385.1838 [M – H]- Tridecadienoic/tridecynoic acid 
glucuronide386.1899 13C[M – H]-

387.1995 [M + H]+

388.2035 13C[M + H]+

211.1668 [M + H – GlcA]+

5.22 419.0618 [M – H]- Urolithin C glucuronide

5.25 403.0662 [M – H]- Urolithin A glucuronide

404.0677 13C[M – H]-

227.0398 [M – H – GlcA]-

228.0425 13C[M – H – GlcA]-

405.0830 [M + H]+

422.1100 [M + NH4]
+

229.0490 [M + H – GlcA]+

5.35 483.0227 [M – H]- Urolithin A sulfoglucuronide

6.25 387.0770 [M – H]- Urolithin B glucuronide

211.0381 [M – H – GlcA]-

212.0436 13C[M – H – GlcA]-

389.0864 [M + H]+

213.0534 [M + H – GlcA]+

6.34 473.1491 [M – H]- Enterolactone glucuronide

474.1525 13C[M – H]-

297.1127 [M – H – GlcA]-

492.1842 [M + NH4]
+

6.67 243.0295 [M – H – sulfate]- Urolithin C sulfate

6.72 306.9915 [M – H]- Urolithin A sulfate

227.0348 [M – H – sulfate]-

3.23 336.0751 [M – H]- 3-Indolecarboxylic acid 
glucuronide338.0854 [M + H]+

3.83 270.0081 [M – H]- Hydroxyindoleacetic acid sulfate

4.20 297.0561 [M – H]- N-Acetylserotonin sulfate
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Acute Intervention Long-term intervention

Free-living population

AMMU

AMMU isomer

3-Methyluric acid

7-Metilxanthine

3-Metilxanthine

3,7-Dimethyluric acid

Theobromine

Methoxyhydroxyphenylvalerolactone

5-(3’,4’-Dihydroxiphenyl)-valerolactone glucuronide

5-(3’,4’- Dihydroxiphenyl)-valerolactone sulfate
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88.18% (79.47%-96.90%)

76.66% (65.05%-88.27%)

82.23% (71.23%-93.22%)

88.28% (80.09%-96.48%)

85.16% (75.59%-94.72%)

83.59% (73.28%-93.91%)

69.82% (56.45%-83.20%)

73.44% (60.63%-86.24%)

68.26% (55.02%-81.51%)

71.09% (58.27%-83.92%)

AMMU

AMMU isomer

3-Methyluric acid

7-Metilxanthine

3-Metilxanthine

3,7-Dimethyluric acid

Theobromine

Methoxyhydroxyphenylvalerolactone

5-(3’,4’-Dihydroxiphenyl)-valerolactone GlcA

5-(3’,4’- Dihydroxiphenyl)-valerolactone sulfate

90%-100% = excellent; ; 70%-80% = fair; 60%-70% = poor; y 50%-60% = fail
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AMMU

AMMU isomer

3-Methyluric acid

7-Metilxanthine

3-Metilxanthine

3,7-Dimethyluric acid

Theobromine

Methoxyhydroxyphenylvalerolactone

5-(3’,4’-Dihydroxiphenyl)-valerolactone GlcA

5-(3’,4’- Dihydroxiphenyl)-valerolactone sulfate

5,563

4,081

1,899

1,559

0,003

0,009
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 Diet-related differences in urinary metabolome are associated with

food digestion, microbiota metabolism and endogenous metabolism.

 Discriminating metabolites of metabolic fingerprint were replicated

among studies with different design.

 Multi-metabolite models are a more accurate measurement of food

intake as nutritional biomarkers than individual compounds.

 Non-targeted metabolomics approach allows to access unexplored

pathways that are affected by diet.
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