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Io Co p New Technologies to Screen Multiple Chemical Contaminants in Foods

Hyphenated sample preparation procedure for measuring phytoestrogens in milk,
cereals, and baby-food by liquid-chromatography tandem mass spectrometry with
subsequent determination of their estrogenic activity using transcriptomic assay
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Introduction lsoflavones Sample preparation

Phytoestrogens are natural substances originated from various vegetal o CowSoy milk samples e

species, which can be divided in different sub-families according to their (1o mL) )

chemical structure. Isoflavones are mainly found in soy-based products but b

also in other Leguminosae such as clover. Lignans are typically retrieved in Formononetin - GH.0, Blochanin A~ G0, Ciltein - CtlaOy

cereals and other Gramineae species. Coumestans appears in particular in Liquidfiquid extractio Reconstitution/Disolution

alfalfa and clover. Natural stilbens such as resveratrol are mainly present in H (10 mL acetone/acetate WHDN 52,949k) (20 mL acetate buffer 2M, pH 5.2)

the skin of grapes as well as in other fruits.

Phytoestrogens, especially isoflavones, have been extensively studied for = = =

many years in a scope of revealing some beneficial properties on human Daidzein - G0, TR e U Eauol - CH,0, Enzymatic hydrolysis

health, including for instance reduced post-menopausal symptoms and risks (03 mL Helix pormatia preparation (HS type, 500 000 Sigma units/20 mL water), 16h, 52°C)

of cardiovascular diseases. Their involvement in the prevention or

development of cancers was ako widely discussed, although no deﬁnltlve Lignans

conclusions were established on this topic, especially at the epi LiouicLiauid extraction

scale. The estrogenic potency of some phytoestrogens has also led to their EOELEITICT)

classification as endocrine disrupting chemicals (EDCs). Thus, various G J k L

experimental studies performed on animal models have demonstrated layer layer

some side-effects consecutive to an exposure to phytoestrogens during the n l

perinatal period, i.e. in utero or just after birth. Then, a need for a specific Y e .

exposure assessment of human foetus and new-borns to phytoestrogens s Mum_"_‘ %H’O eso, (32mLHG ””“:: m"" 50°0)

may appear. 20388-59-8 | ™ 80226-00-2| [CAS ‘Number]

In the frame of the BIOCOP project, the biological impact of l

was assessed at the genomic level through a transcriptomic approach. One Matairesinol - C,;H,.0, Enterolactone - C,H,0, Liquid/Liquid extraction

crucial issue during this development was related to the sample preparation (2x10 mL Diethyl ether)

procedure. Indeed, this work implicated several major analytical constraints

including: (1) apply a sufficient purification procedure in order to avoid any &= J

cytotoxicity problem with final extracts applied onto the cellular cultures

used for the transcriptomic assays, (2) keep a limited level of selectivity in Coumnestans Natural Stilbens Flavones

order to collect an extended range of phytoestrogens with distinct physico- Reverse phase SPE (C18)

chemical properties in the same fraction, (3) limit as far as possible the B e thanol)

presence of other estrogenic substances in the final extracts that could

interfere with phytoestrogens in term of transcriptomic expression profile, (4) l

fit with the cument anclytical standards in terms of unambiguous T
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Results
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Sample ID

The present analytical work led to a complete fit-for-purpose methodology for analysing a wide range of phytoestrogens (n=12) in various food products specifically dedicated
to new-born and young children (never been provided before). This appears as particular interest in terms of risk assessment associated to potential endocrine disrupting
effect of these substances. Phytoestrogens were then detected, i identified, and ified in various food products dediicated to new-born and young. Total
measured concentration levels largely varied from around 20 to 50,000 ng.g™ (ppb). Unsurprisingly, products based on, or including, soy material exhibited particularly high ot .
content of isoflavones, with total amounts more than 1,000 times higher compared to the other products.
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Conclusion
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The main goal of the BIOCOP WP7 was to develop efficient confirmatory methods for analysing at least 4 target phytoestrogens from milk, cereal and ortoe s Rl o Contmnts s s Alfents (ASERCA)
baby-food samples. The prepared sample extracts had to be transferred to WP for measuring their associated biological activity through transcriptomic Eeole Ntionale Vétriire (LNVN). Nante.Frange

assay. At present, the major part of the objectives initially planned in WP7 may be considered as achieved. The first objective consisted of a bibliographic

report dealing with the already identified reporter gene candidates for phytoestrogens (07.1). The second objective focused on a technical report detailing ) .

the developed LC-MS/MS measurement method (O7.2). The final objective consisted to the development of a sample preparation procedure for extraction A Integrated Project funded by the European Commission under the
and purification of phytoestrogens from milk (07.3). This analytical work was fully validated according to current EU standards. Additional work was. Food Quality and Safety Priority Thematic Area.
performed to adapt the method to both cereal (07.5) and baby-food samples (07.7). Furthermore, WP7 had to support WP1 by providing reagent and Contract Number: FOOD-CT-2005-006988
sample extracts for testing the transcriptomic assays on milk (O7.4), cereals (07.6) and baby-food (O7.8) samples, The suitability of such sample extracts for i iR 5 i i 's Universi
transcriptomic assays was confirmed, and has already permitted to obtain some very promising results, proving the efficiency of the developed method. Project Co-ordinator: Prof. Chris Elliott, Queen's University Belfast
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