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AIMS

The applied analytical workflow was aimed at defining the portulaca chemical profile with particular attention to the characterization of polar lipids by LC-ESI/HRMS/MSn

analysis. Powdered portulaca leaves and stems, manually separated, were defatted with petroleum ether and chloroform and subsequentially submitted to extraction with

methanol at room temperature. In order to allow the detection of the several classes of polar lipids, two different analytical steps were followed.

The results obtained by the described analytical approach highlight, for

the first time, the occurrence in P. oleracea L. of several polar lipids,

supporting a revalued use of the vegetable in human nutrition as a food

rich in different classes of bioactive and healthy lipids with beneficial

effects [1]. Among the several detected classes, notable is the report of an

unusual glycolipid class, previously reported in bacteria, fungi and in

some species of algae, but whose occurrence in higher plants has been

established only in recent times [6]. Finally, the abundance of bioactive

lipids suggests the use of the P. oleracea as functional food. Moreover, the

high occurrence of cerebrosides in ripe stems suggests for them

alternative uses, e.g. as new matrices in cosmetic formulations.

Analysis by LC-ESI/LTQOrbitrap/MS/MS of the polar lipid fraction

of Portulaca oleracea L. 
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Portulaca oleracea L.

Portulaca oleracea L. (portulaca), belonging to Portulacaceae family, is a popular edible grass growing in mild climate countries such as

Mediterranean area. It was commonly used in the local cuisines but after its consideration as “weed”, this custom has gone down. In

Traditional Medicine, the decoction of the aerial parts of portulaca was used to relieve diarrhea, for the treatment of diabetes [2]

gonorrhea and gout [3]. Recently the promising activity of portulaca in the prevention of neurodegenerative diseases has been reported

[4,5]. Nowaday this plant has gained new interest as food because of its high content of polyunsaturated fatty acids showing health

benefits. Since it is commonly widespread, it could represent a low cost resource for nutraceutical formulations.

Conclusions

In order to obtain a comprehensive and easier structural elucidation of multiclass

polar lipids from both MeOH extracts, these were submitted to a fractionation by

Sep-Pak C18 cartridge, affording two lipid enriched fractions (A and B). According to

their polarity, these latter were submitted to LC-ESI/HRMS/MSn analysis, by using a

RP C-18 or a RP C4 column, able to reduce the strong adsorption of complex lipid

metabolites and to allow their early elution and detection. By this way, a large range

of polar lipids belonging to oxylipin, phospholipid, sphingolipid and glycolipid classes

were putatively identified.

Data obtained from LC-ESI/HRMS/MSn analysis of fraction B

Legend:

DGMG=DiGalactosylMonoacylGlycerol; MGMG=MonoGalactosylMonoacylGlycerol;

DGDG=DiGalactosylDiacylGlycerol; TGDG=TriGalactosylDiacylGlycerol;

MGlcDG=MonoGlucuronosylDiacylGlycerol; PG=PhosphatidylGlycerol;

SQMG=SulfoQuinovosylMonoacylGlycerol; PI=PhosfatidylInositol; PA= Phosphatidic Acid

Nowadays an increasing interest in novel foods able to exert health benefits, to prevent ageing, neurodegenerative and cardiovascular

diseases, can be observed. Most of these effects have been related to ꞷ-3 content of foodstuffs usually of animal origin. Recently the

attention is shifted towards innovative plant sources, whose primary metabolism produces in specialized cell organelles lipids exerting

biological activities. The revaluation of food plants, appreciated in the past for their health benefits and typically used in traditional

cuisine, is thereby receiving growing attention. In this frame the present work is addressed to the investigation of Portulaca edible parts

to define the chemical profile of multiclass polar lipids, known for their bioactivity [1].

Multiclass polar lipids from portulaca leaves and stems
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A water + 0.1% F.A.                      

B acetonitrile + 0.1%F.A.

Linear increasing gradient

The preliminary LC-ESI/HRMS/MSn analysis of both stems and leaves

methanol extracts showed the occurrence of different metabolite classes

well-separated in different areas of the chromatogram (coloured legend),

hihlighting multiclass polar lipids as main compounds.

Main polar lipids from portulaca stems
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