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GUT MICROBIOTA
An isolated metabolizing “forgotten organ”

A complex microbial community 
colonizing the human intestinal 

tract (~1014 bacterial cells)

A significant impact on human health

Its composition is influenced by: 
• internal host-related factors (such as age 

and genetics) 
• external factors (such as antibiotics and

dietary components)

PHENOLIC COMPOUNDS

For EACH INDIVIDUAL PHENOLIC 
COMPOUND, what are the metabolites 

produced by gut microbiota activity?

For EACH INDIVIDUAL PHENOLIC 
COMPOUND, what are the metabolites 

produced by gut microbiota activity?
LITERATURE STUDIES focused on this 

bidirectional relationship have been accomplished 
through complex food matrices…
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• UHPLC-DAD-MSn allowed to detect all pristine phenolic compounds, but no metabolites have been detected.

• GC-MS was successfully used to detect and identify several low molecular weight metabolites.

• Three and four compounds were identified as gut microbiota metabolites of ellagic acid and phloroglucinol respectively. Urolithin B
and (iso)urolithin A were putatively identified in 24h and 48h ellagic acid samples.

• 2-Phenylacetic acid (48 h), 3-phenylpropanoic acid, 2-hydroxy-2-phenylpropanoic acid or 2-hydroxy-3-phenylpropanoic acid and
phloroglucinic acid (all in 24 and 48 h samples) were putatively identified for the first time as phloroglucinol metabolites.

• The absence of naringenin gut microbiota resultant could be due to early metabolization (before 24 h) of this compound or to being
below the limit of detection, which hinders analysis/identification.

Samples were 
immediately 

centrifuged and the 
supernatant collected 
for further analysis. 

Pool of feces from
5 healthy human donors

Anaerobic conditions 
(5%H2, 10% CO2 and 85% N2)

At 37°C for 48 h
Sampling time: 0, 24 and 48 h

PHENOLIC COMPOUNDS SOLUTIONS 
(DMSO, 4% v/v)

EA PG NAR

Phloroglucinol
(800 μg mL-1)

Naringenin
(400 μg mL-1)

Ellagic acid
(200 μg mL-1)

IN VITRO FECAL FERMENTATION UHPLC-DAD-MSn ANALYSIS

Aliquots of collected 
samples were freeze-dried

GC-MS ANALYSIS
Each dried sample was 

dissolved in pyridine and 
converted into trimethylsilyl 

(TMS) derivatives.
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Figure 2 - GC-MS chromatograms of naringenin samples 
collected at 0 h, 24 h and 48 h. 
(a – naringenin retention time confirmed with standard)

Naringenin was not 
found in any sample.F: ITMS - c ESI Full ms2 271.00@cid30.00 [70.00-330.00]
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Figure 1 - UHPLC-DAD-MSn chromatograms of 
naringenin samples collected at 0 h, 24 h and 48 h. 

UHPLC-DAD-MSn analysis only detected naringenin, 
which may be due to the low molecular weight of its 

metabolites, so further GC-MS analysis was performed.

Figure 3 - GC-MS chromatograms of ellagic acid
samples collected at 0 h, 24 h and 48 h.
(a – ellagic acid retention time confirmed with standard)

caproic acid 
(Identified in 24 and 48 h samples)

Rt = 7.6 min

Figure 4 - GC-MS chromatograms of phloroglucinol 
samples collected at 0 h, 24 h and 48 h. 
(a – phloroglucinol retention time confirmed with standard)
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Rt = 35.3 min
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Ellagic acid Standard Mass Spectrum

Rt = 64.6 min
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Rt = 19.0 min

m/z

intensity

10000

20000

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

39
45

73

75
91 120133

147

161 177

193

205
220

247
267

295

2-hydroxy-3-phenylpropanoic acid or 2-hydroxy-2-phenylpropanoic acid
(Identified in 24 and 48 h samples) 

Rt = 24.3 min
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Rt = 35.3 min

IDENTIFIED 
FOR THE 

FIRST TIME 

Modulate composition
(as prebiotic or antimicrobial agent)

Metabolize
(resulting in phenolic compounds 

metabolites with several health benefits)

RELATIONSHIP
TWO-WAY
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(Identified in 24 and 48 h samples)
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NARINGENIN

m/z

intensity

10000

20000

30000

40000

50000

60000

20 40 60 80 100 120 140 160 180 200

3945 61

73

76

91

105 117 137
152 163

164

179

193

197 208

Rt = 14.8 min

2-phenylacetic acid
(Identified in 48 h sample)

O

OH

O

HO


