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STATEMENT
Safety of linseed used as food

Linseed has been used traditionally in folk food and medicine in Finland. It is an excellent source of Omega 3 fatty acids and contains plenty of protein and soluble and non-soluble fibre. According to scientific research, all these compounds have good nutritional and health-promoting properties. Linseed also contains cyanogenic glycosides (e.g. linamarin, linustatin and neolinustatin), which may in certain conditions decompose and release toxic hydrogen cyanide and acetone, known for their harmful effects on health. Varying concentrations of cyanogenic compounds are found in seeds depending on flax variety, growing conditions and seed treatment. According to research carried out in Finland, whole and crushed seeds contain an average of 160 mg/kg of compounds producing hydrogen cyanide, with a range of variation between 115 and 300 mg/kg. Cyanogenic compounds are located in the seed coat and are not enriched in the oil fraction through a mechanical oil extraction process. It is possible to produce fractions with low or nearly non-existent concentrations of cyanogenic compounds from the seed coat, too, by applying mechanical removal of the skin and solvent extraction. Heating linseed, for example by boiling or frying, reduces the formation of hydrogen cyanide or prevents it completely, since heating destroys the enzyme linase, which occurs naturally in the seeds and releases hydrogen cyanide from these compounds. Thus no hydrogen cyanide is formed in baked or boiled pastry to which linseed or crushed or milled linseed has been added.
It has been found in laboratory tests that enzymes and gastric acids produced by human intestinal bacteria may release measurable concentrations of hydrogen cyanide from linseed. In the digestive tract, hydrogen cyanide is rapidly transformed into a salt (cyanide), which may enter the blood circulation. However, glycosides that have not decomposed cannot be absorbed from the intestines. The cyanide formed may again be transformed into a less toxic form by the natural enzymes of the human organism and be excreted naturally. Research on humans has not revealed evidence of health hazards caused by cyanogenic compounds present in linseed. It has not been shown that cyanide is formed in human intestines after eating linseed. Clinical research has, however, shown an increase in the quantity of tiocyanate ions in blood, which may indicate release of hydrogen cyanide and its turning into tiocyanate in the manner described above. Tiocyanite occurs naturally for instance in saliva, gastric liquids and blood and in larger concentrations for instance in edible brassicas.
The recommended daily dose of linseed in a diet varies between 25 and 30 grams in different countries. The recommendations are primarily based on the harmful effects of the cadmium contained in linseed. The Finnish Food Safety Authority recommended in 1994 that the cadmium concentration of crushed linseed intended for human nourishment should not exceed 0.5 mg/kg, which is an approximate equivalent of a daily dose of 25 grams. Such dose will not increase the formation of hydrogen cyanide to a level involving a health risk, which is 50-200 mg taken as a single dose by adults. In theory, such a high concentration of hydrogen cyanide can be reached if a person eats 250 grams of linseed with a hydrogen cyanide concentration of 200 mg/kg. Such single doses are highly unlikely, and no actual acute harm to human health is thus to be expected. In its statement E 4/213/94, the Finnish Food Safety Authority recommended that the proportion of crushed linseed of the total weight of a food item should not exceed 10% in porridge and bread. Also the FDA authorities in the US allow 10-12% of the weight of bread to be linseed. The EU and the WHO have not set a maximum daily dosage for hydrogen cyanide or cyanogenic compounds.
To sum up, daily use of linseed or crushed or milled linseed in the diet at the recommended level of 25-30 mg does not involve a health risk relating to cyanogenic compounds or cadmium. Linseed oil involves no such risk either, since these compounds are not enriched in the oil fraction.
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