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Update on the Progress in Acrylamide and Furan Research

Presented during the EC-DG SANCO 1 /CIAA 2 organised Workshop "Acrylamide" (16/17 March 2006), and Joint EC-SANCO/EFSA 3 / EC-DG JRC 4 Workshop "Furan in Food" (19 May, 2006).

Acrylamide in food was discovered by Swedish researchers in April 2002, and raised significant concern due to its classification as a probable human carcinogen. After the initial announcement in Sweden, many researchers and research groups around the world immediately began investigations into acrylamide, at first focusing on the development of suitable analytical methods, and then determining the content in different foods for exposure estimates. Laboratories and food research institutes also conducted intensive studies on the formation pathways, and the link to the Maillard reaction was identified fairly rapidly by several independent research groups already in September 2002. The knowledge of precursors (asparagine and reducing sugars) opened the avenue to mitigation studies, resulting in many patents and peer-reviewed scientific papers elaborating on the different interventions and their degree of success.

Exceptional to the work around acrylamide is that from the very early stages all stakeholders convened to share their knowledge and ongoing work in an open and transparent manner. The European Food and Drink Federation (CIAA) established a Technical Acrylamide Expert Group in 2003 with the aim to share research initiatives and disseminate this knowledge by the fastest and most efficient way. This marked the birth of the "Acrylamide Toolbox", that today represents an up-to-date summary of the most promising avenues and achievements to reduce acrylamide levels in the concerned foods (potato products, bread & bakery wares, breakfast cereals, and coffee).

The Acrylamide Toolbox is updated on a continuous basis as the science progresses. The EC-DG SANCO/CIAA Workshop on Acrylamide held in March 2006 in Brussels was intended to present new findings from academic and industry research to be integrated into the Toolbox, addressing analytical aspects, formation pathways, mitigation (academic research and industry efforts), home cooking and catering, and risk assessment.

Working groups (WGs) were established to tackle common themes for each of the key food categories, i.e. potatoes, cereals and coffee, as well as "home cooking". The defined framework of the WGs comprised (a) the key knowledge and achievements to date (b) results of current studies and projects (c) future opportunities, gaps and constraints, and (d) future outlook.

The outcomes of the working groups as well as selected presentations of the invited experts are reported in this Special Issue. In terms of mitigation concepts, emphasis has so far clearly been on the manufacturing side, identifying several options at recipe and processing stages. Acrylamide can, however, also be "controlled" by lowering either the reducing sugar or asparagine content of the crops, and in this Issue important genetic/agronomic options at crop level are elaborated. Several risk management options can be considered, ranging from legal measures for sugars in potatoes, to the German signal level approach, that represents a voluntary scheme followed by manufacturers in Germany. A final summary of the acrylamide workshop has been compiled by Dr. David Lineback and follows on the editors foreword. 2 Key aspects of the Joint EC-DG SANCO/EFSA/ DG JRC Workshop "Furan in Food", held on 19th May 2006 in Brussels, are also presented. Furan and acrylamide have certain commonalities. Firstly, both are generated during the thermal treatment of food, and have consequently been a natural part of our diet for many thousands of years. Secondly, both compounds are a potential concern with regard to human health, and furan is considered a possible human carcinogen. The occurrence of low amounts of furan in some foods has been known for several decades, but its possible risk to health was first raised by the US FDA in Spring 2004 after their investigations showed its presence in many different products, especially those that are canned or jarred.

Reliable analytical methods are required to gather occurrence data of furan in food that would then allow for an exposure assessment. Several papers on "state-of-the-art" analytical methodologies as well as the occurrence of furan in different foods comprise the second part of this Special Issue. A mechanistic paper on the formation of furan from ascorbic acid is also presented. However, several routes of formation of furan can be envisaged in foods, and such fundamental studies are pivotal to understanding the determinants in the furan formation pathway(s) and their contribution to the furan concentration in the final products.

In summary, this Special Issue of Food Additives and Contaminants captures the key advances in research pertaining to the formation and mitigation of acrylamide in food. For furan, it highlights the challenges in developing reliable methodologies and the gaps to be addressed prior to establishing a reliable exposure assessment. This is, however, only a fragment of the ongoing research into acrylamide and furan on a global scale, reflecting the intensive efforts of all stakeholders to ensure that the foods we consume are safe. 
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