Exploring the role of human gut microbiota in the phenolic
compound's metabolism: An in vitro approach
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BACKGROUND AND AIM

GUT MICROBIOTA Modulate composition PHENOLIC COMPOUNDS oo
¥ Anisolated metabolizing “forgotten organ” (FS_PFEbFOIiC or
A complex microbial community . antimicrobial agent)
colonizing the human intestinal ]/
tract (~104 bacterial cells) - TWO-WAY : gi

l

composition is influenced by:

internal host-related factors (such as age
and genetics)

external factors (such as antibiotics and
dietary components)

RELATIONSHIP

Its

Metabolize
(resulting in phenolic
compounds metabolites
with several health benefits)

= LITERATURE STUDIES focused on this

| bidirectional relationship have been

accomplished through complex food
matrices...

For EACH INDIVIDUAL PHENOLIC
COMPOUND, what are the metabolites
produced by gut microbiota activity ?

A significant impact on human
health

METHODS
IN VITRO FECAL FERMENTATION
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UHPLC-DAD-MS" ANALYSIS
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At 37°C for 48 h
Sampling time: 0, 24 and 48 h

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

Aliquots of collected
samples were freeze-
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B L4 L. Phloroglucinol / . i
Ellagic acid & (800 pg mL1) / Each dried sample was dissolved
(200 pg mL*} - in pyridine and converted into
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Samples were immediately centrifuged and the ]
supernatant collected for further analysis.

trimethylsilyl (TMS) derivatives.
Naringenin
(400 g mL1)

RESULTS

Naringenin (MS? of 271, RT = 18.9 min)

NARINGENIN

Naringenin Standard Mass Spectrum
i

UHPLC-DAD-MS" analysis only detected
naringenin, which may be due to the low
molecular weight of its metabolites, so further
GC-MS analysis was performed.
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L Naringenin was not
}found in any sample.
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Figure 1 - UHPLC-DAD-MS" chrom-alograms of naringenin samples collected at 0 h, 24 h and 48 h. Figure 2 - GC-MS chromatograms of naringenin samples collected at 0 h, 24 h and 48 h. (= - naringenin retention time confirmed

with standard)
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Figure 3 - GC-MS chromatograms of ellagic acid samples collected at 0 h, 24 h and 48 h. (2 - ellagic acid retention time confirmed with standarg) = J L 5e sy e I Y,
Rt = 14.8 min 35000000 i Rt = 35.3 min
| FINAL REMARKS o
£ 25000000
+ UHPLC-DAD-MS" allowed to detect all pristine phenolic compounds, but no metabolites have been detected. £ 20000000 | s
+ GC-MS was successfully used to detect and identify several low molecular weight metabolites. ; 15000000 3
e @ «
+ Three and four compounds were identified as gut microbiota metabolites of ellagic acid and phloroglucinol € 10000000 T 3 §| J !
respectively. Urolithin B and (iso)urolithin A were putatively identified in 24h and 48h ellagic acid samples. 5060000 = ! —. ! 1 l,, L {_ = —
. 2—Phenylacetic' acigl (48 h), 3-phgnylpropanoig acid, 2-hydroxy-2»phenylpropanqic at;id or 2-hydroxy‘-3- o 5 10 5 20 25 30 35 4 45 S0 55 80 65 70
phenylpropanoic acid and phloroglucinic acid (all in 24 and 48 h samples) were putatively identified for the first Time (min}
time as phloroglucinol metabolites. O
« The absence of naringenin gut microbiota resultant could be due to early metabolization (before 24 h) of this Figure 4 - GC-MS chromatograms of phloroglucinol samples collected at 0 h, 24 h and 48 h. (- phloroglucinol retention time confirmed with

compound or to being below the limit of detection, which hinders analysis/identification. standard)
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