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External collaborators: Dr Lisa Connolly, Queens University Belfast

1. Project background:
Endocrine disruptors are chemicals which mimic natural hormonal compounds or that can otherwise interfere
with normal endocrinal function and have significant implications for human health, being implicated in
cancers, malformations, infertility and obesity. A large number of chemicals can be classed as endocrine-
disrupting. Some of these are natural substances, such as endogenous hormones and phytoestrogens;
others are artificial in origin, such as pesticides, bisphenol A, phthalates, alkylphenols and persistent organic
pollutants.

In the research project, two different approaches were employed to detect and measure endocrine disrupting
chemicals in milk. The first was a targeted test based on liquid chromatography coupled to tandem mass
spectrometry, which is suitable for accurately quantifying known endocrine disruptors. The other approach
was based on cell based assay, which can detect the overall endocrine disruptor activity and is suitable for
unknown agents.

2. Questions addressed by the project:
 Can methodology be developed to detect endocrine disrupting agents in milk?
 What endocrine disruptors are present in milk and at what levels?

3. The experimental studies:
This research project set out to assess biological activity of different contaminants, which gain entry to the
food chain as well as analyze a variety of milk samples for their total estrogenic hormonal load and chemical
composition.

The assessment of environmental contaminants was performed employing an estrogenic reporter gene
assay (RGA). Milk samples were analyzed using two assays, namely, a screening reporter gene assay and a
quantitative LC-MS/MS method which were validated according to 2002/657/EC guidelines.

4. Main results:
A number of contaminants were evaluated in the reporter gene assay and showed activity including UV
filters, parabens, phthalates, pyrethroid pesticides and their metabolites, stressing a possible risk for
consumers if exposed to mixtures of these compounds.

The development and validation of both screening and confirmatory methods yielded two fast and highly
reliable assays with suitable sensitivity for screening for estrogenic activity above the levels resulting from
the presence of endogenous hormones as well as chemical confirmation of nineteen EDAs in milk at sub
parts per billion (ppb) levels.

Results of the screening of a range of milk samples revealed the presence of low level mixtures of EDAs of
natural origin, such as myco- and phytoestrogens, but also man-made chemicals such as antimicrobials.
Nevertheless, the chemical contamination did not translate to enhanced estrogenic hormonal load in majority
of samples. Only 3% of those tested showed increased estrogenic load, which origins have not been
confirmed.

Employment of fractionation with subsequent concomitant biological and untargeted chemical analysis was
investigated as an additional tool which could provide invaluable insight into the composition and possible
origin of the biological activity detected in milk. Additionally, analysis of masked EDAs present in milk have
been performed by samples reassessment with the inclusion of an enzymatic deconjuation step and
revealed higher concentrations of contaminants resulting in an increased estrogenic load.

The research highlights the importance of ongoing screening of food commodities for EDA contamination
and highlights the advantages of employing combined biological and chemical assays to facilitate accurate
risk assessment.
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5. Opportunity/Benefit:
 Two new tests have been developed on this project and can be used by the dairy industry to

measure endocrine disrupting compounds in milk.
 These tests can be used for public good by the dairy industry to improve the quality and safety of

milk and dairy products produced on the island.
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