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Giornata di studio dedicata all’applicazione della spettrometria di massa in campo ambientale,
farmaceutico, alimentare, clinico.

L’evento ¢ articolato in una giornata e mezza e contiene due sessioni poster.

E’ previsto un premio per il miglior poster.
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2° SSM - Seminario di Spettrometria di Massa — COSPEC-UNITECH — Milano, 21-22 Giugno 2018

ID-UPLC-MS-MS ANALYSIS OF MELATONIN, TRYPTOPHAN AND
RELATED INDOLIC METABOLITES:
PILOT APPLICATIONS TO VEGETABLE AND HUMAN MATRICES

1Rita Paroni, ‘Michele Dei Cas, YJessica Rizzo, 1Federico Calvi, 2Giovanni Mistraletti, 3 Roberto Foschino,

4Marcello Iriti, ‘Federico Maria Rubino
1Dipartimento di Scienze della Salute, 2 Dipartimento di Fisiopatologia Medico-Chirurgica e dei Trapianti, 3 Dipartimento di Scienze per gli
Alimenti, la Nutrizione e I'Ambiente “Dipartimento di Scienze Agrarie e Ambientali-Produzione, Territorio, Agroenergia.

INTRODUCTION:

Melatonin (MLT) is a potent neurohormone produced in traces by tryptophan in
the pineal gland of mammals (fig 1) and involved in many physiclogical functions:
the regulation of circadian rhythms of sleep-wake,
antioxidant defense and tumors. Plants produce MLT with similar functions:
increase stress resistance, regulate circadian rhythms, promote germination and
maturation. Some studies have pointed out the ability of S. Cerevisige and other

yeast strains to produce MLT during the fermentation step.

immunostimulation,

AIMS:

1) to optimize an analytical procedure to identify and quantify the set of

tryptophan indole metabolites in complex p

lant and animal matrices

2) to select MLT high-producer microorganisms for the diet
3) to measure the pharmacokinetics of MLT administered to critically ill patients and ASMT N-Acetylserotonin O-methyttransferase
according to different pathways and pharmaceutical formulations

Melatonin N-Acetyl Serotonine

Fig. 1: Biosynthesis of melatonin from tryptophan: TPOH Tryptophan-5-hydroxylase,
AADC Aromatic L-amino acid decarboxylase, AANAT Aralkylomine N-acetyltransferase

ID-UPLC-MS-MS METHOD:

After direct infusion of standard
solutions (0.8 nM) the Dbest
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fragmentation transitions were

Fig. 2: Integrated frogment spectra for MLT.

identified (fig. 2) for all the 11 indole
compounds, and compound-dependent
and indipendent parameters were
optimized (fig. 3). Chromatografic
conditions were chosen in order to
obtain rapid resolution (10 min) of the
11 compounds (fig. 4). Standard curves

K MLT_233 to 174
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were linear (R2>0,998) for each analyte

over the respective concentration
intervals suited for the measurement in

Fig. 3: Elaboration of m/z 174 fragment
abundance curve of MILT to obtain the
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Fig. 4: Chromatogram of 11 compounds.

Upper: the traces of 8 analytes in order: serotonin (TRA-50H), tryptamine (TRA-H), 5
methaxytryptamine  (TRA-50Me),  tryptophan (TRP),  thryptophan-ethylester (TRP-OEt), N-
acetylserotonin (Nac-TRA-50H), melatonin (MLT), N-acetyftryptamine (NAc-TRA-H).

; collision energy corresponding to the Lower: the traces of 3 internal standards in order: S-fluorotryptamine (TRA-SF), DS-thryptophan (TRP-
the submitted samples. maximum yield of the selected fragment. AR-D5), D3-melatonin (MLT-OCD3).
APPLICATIONS:
ZB FERMENTATION INDOLES CONTENT IN SOYBEAN FLOUR INDOLES CONTENT IN HUMAN PLASMA
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Fig. 5: Indolornics quantification after incubation, in YNB medium

enriched with TRP. of the yeast Zygasaccharomyces bailii able to
produce MLT (n=3 separate fermentation experiments).
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‘\v"' Fig. 7: Human plasma indolomics profile after MLT (3 mg)
. oadministration to critically ill patients by three different routes: oral
Fig. 6: indoles recovered from 21 g of soybean flour extracted by tablet (0}, oral enclosed in solid nanolipid particles (OS-SNL) and

Soxhlet with solvents at increasing polarities.

transdermal patch (TD).




