ACRYLAMIDE in heat-processed foods


April 30th, 2002

Summary (April 30th, 2002)

Food authorities in many countries issued rather reassuring messages that “changes in dietary patterns are not required as a consequence of the research done in Sweden”.

WHO: It is still too early to evaluate the real risk to people. More research is needed. 

US EPA: more knowledge is needed before any recommendation can be made.
Please react!

Is there any official or scientific comment published on this issue in your country? Please be so kind and inform the ICC Secretariat General (using the Reply Form in the Open Forum in this website).

Introduction:

- The National Food Administration (NFA, Livsmedelsverket) in Sweden have released the information that acrylamide – “a probable human carcinogen” is found in a large number of heated foods, including many regarded as staple foods. (Internet: www.slv.se, April 24, 2002)

A scientific group at the University of Stockholm, headed by Prof. Margareta Törnqvist, report that acrylamide (acrylic acid amide) is formed during heating of starch-rich foods to high temperatures. The NFA has set up a scientific committee and has initiated international contacts, e.g. with the European Commission.

- The National Food Administration has developed a new analytical method for acrylamide. According the information on their website …“the procedure is presently under validation and accreditation, which has been requested from the national accreditation authority SWEDAC. The method utilizes liquid chromatography coupled to two-stage mass spectrometry (LC-MS-MS). This modern state-of-the-art technology is considered highly reliable for chemical structure identification. Quantification is aided by spiking each sample prior to extraction with an internal standard consisting of an acrylamide molecule where three of the hydrogen atoms have been substituted by the isotope deuterium.” (www.slv.se)

- NFA together with a private investigation laboratory has investigated a large number of cereal and potato food products for their content of acrylamide. The results can be derived from the internet. 

- The mechanism of the acrylamide forming in these food products is not known yet. 

Statement to this information:

- Acrylamide is known as a potential carcinogen. The handling of this chemical compound (i.e. as preliminary material during the production polyacrylamide-gels – identification of cereal and potato species) is incumbent on specials safety regulations. 

The occurrence of acrylamide in cereal and potato products was so far not known. 

- Since the analytical method is new, no further data are available. 

- For this reason also nothing can yet be stated about the mechanism of formation of acrylamide. The Swedish research team itself is looking for causal connections and recommends an international study on this subject. 

- An short-term analytical examination of these findings in different laboratories is complicated, because this new analytical method asks for specific technical equipment (liquid chromatography connected with a two step mass spectrometer) 

Information on Acrylamide

Way of synthesis (hypothetic) 
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(overheated)


[image: image7.wmf] 











> 200°C
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Acrylamide: melting point: 84- 85 °C, water soluble

Damage of central nervous system, carcinogen

LD50 (rat, oral): 124 mg/kg body weight

Work safety: TRK (air limit): 0.06 mg/m³

Use: as monomer for polyacrylamide, paper industry, water preparation

Risk calculation

(Example Germany)

Statistic

Annual consumption of bread: 

82 kg/year

=   220 g/day

Annual consumption of potato chips:
1,03 kg/year

=   2,82 g/day

Annual consumption French fries

4,38 kg/year

=   12 g/day

(Source: Bread: Unbehend, 2002, Potato products: ZMP 2001, Germany)

Toxicology:

Feeding trial on rats

After 0.1 mg/kg/day an effect occurred (incidence at mesotheliomes of the scrotum of the male rate, according effects for central nervous system tumors)

After 0.5 mg/kg/day the effect was significant

Security factor 100: 
limit value 0.001 mg/kg/day (assumption !)

But:



 absolute limit value 0.001 mg/day !

Because it is postulated that there is not such a low acrylamide dose that increases the risk for cancer. 

Toxicology - risk assessment: 

Daily intake of 0.001 mg/kg increases the lifetime risk of cancer. 

4.5 persons of 1000 (U.S Environmental Protection Agency, EPA)

0.7 persons of 1000 (WHO)

10 persons of 1000 (Granath et al., 1999, Stockholm Univ.)

Overall risk of cancer in Sweden: 

333 persons of 1000 (from that 111 due to nutrition. 0.01 persons of 1000 due to aflatoxin)

Daily intake:

LIVSMEDELSVERKET gives an average daily intake of 35 – 40 µg/day (www.slv.se), form that 25 µg are consumed with potato products, bread, biscuits. 

Calculation: 

Adult (60 kg Body weight) ( 60 µg tolerable, if the assumed risk of 0.7 of 1000 (WHO) is taken ( at a daily intake of 40 µg this value is only 2/3 (67%) of the tolerable amount. 

On basis of the daily consumption of bread and potato products (see above) the daily intake of acrylamide can be calculated as follows: 

Bread 

(150 µg/kg) 

( 34 µg/day

Chips 

(1000 µg/kg)

( 2,82 µg/day

French fries
(410 µg/kg)

( 4,92 µg/day





    41,74 µg/day

Remaining Questions regarding this issue:

- Reliability of analytical method

Was acrylamide analysed or could an aroma substance with identical mol mass or another substance (eventually damage under heat) interfere with the analysis?

- Set-up of analytical method and set-up of an alternative method

How fast can the used method (LC-MS-MS) be established?

Is it possible to detect acrylamide also with another method (i.e. GC-MS)?

- Heating of the samples

Were the samples prepared accordingly: potato products with a temperature below 200°C?

Were temperature series investigated? (i.e. potato chips produced at 160°C, 180°C, 200°C, 220°C)

Were breads differentiated into crust and crumb?

Were oil rich additives (sesame, sunflower seeds) investigated?

Were biscuits produced and investigated alternatively with little and a lot of fat?

- Sample range: Were also starch free products (i.e. vegetables) fried?

Further information:

European Commission:

The Rapid Alert System for Foodstuffs (RASFF) is operated by the European Commission (DG XXIV) to rapidly inform member States about problems or risks concerning food which does not meet food safety requirements or which is improperly labelled so as to pose a risk to consumers. For more information please visit: http://europa.eu.int/comm/food/fs/sfp/ras02_en.pdf
Many organisations, institutions, research stations etc. have reacted to this subject. Their statements, information or recommendations can be found on different websites. In the following some will be given to diverse websites (as of April 30th).

www.slv.se: 


National Food Administration, Sweden

www.su.se


Stockholm University

www.foodnavigator.com 
Food Navigator – Ingredients, Food Additives & Nutrition (fibres, proteins, enzymes)

www.aaccnet.org
American Association of Cereal Chemists: David Lineback, chair of AACC`s Scientific Advisory Panel, has convened a group of AACC experts, who are looking into the claims brought forth by Stockholm University and the Swedish National Food Administration. 

www.reuters.com/news_article 

www.CBSNews.com 

www.jtbaker.com/msds/a1550.htm
www.osha-slc.gov/dts/sltc/methods/organic/org021/org021.htm
www.sbu.ac.uk/biology/enztech/acrylamide.html
www.ntp-server.niehs.nih.gov/htdocs/8_RoC/RAC/Acrylamide.html
www.foxnews.com/story/0,2933,51186,00.html
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