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Studies on mutagenicity formed during cooking of foods
—Relation between mutagenicity formation and lipid components——
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Studies on the formation of mutagenicity of foods by cooking have shown that heated
proteinous foods are most mutagenic. Few studies, however, have analyzed the mutagenicity of
daily meals. Because the blue-cotton methed developed by Hayatsu et al. Offer a simple means to
isolate frameshift-type mutagens from crude materials, we examined the mutagenicity of {ypical
Japanese meals with this method.

Majority of meals were prepared in the cooking practice room of our college and some were
purchased. The cooking practice room cooked item was measured on S. typhimurium TAS8 with
metabolic activation after extraction with water and blue-cotton. The total extract from each
cooked was assayed on one plate.

1} Among 302 items examined, 93 formed positive responses and gave His® reveriant
colonies greater than 100. All of those positive meals contained heated proteinous food.

2) There were 3 or 4 items on each meal. When these items were mixed and the mutagenicity
was investigated. The mutagenicity of the mixed item was not exceeded more than the sum of
mutagenicities of each item tested individually.

3) These mutagenic activities of heated proteinous foods declined on the presence of cooked



vegelable or seaweed,

4) An interesting finding observed during this study was that the grilling of boiled rice
patties produced mutagenicity. Rice, after polishing, contains a small amount of proteins (+ 10%)
and it is possible that these proteins are the source of the mutagens formed during the griiling.

5) In the cooking of fish, more mutagens were formed by broilong over the fiames {(grilling)
than by broiling under the flames (broiling). Pravably, the fish juice dripped down was burnt over
the fire during the grilling, and the smolke thus formed was condensed on the surface of the fish
and producing greater mutagenicity.

6) The mutagenicity of broiled fish was depended on the lipid contents of fish and this
mutagen formation was varied by heating methods broiling or grilling; less mutagen was formed
by broiling.

7) The quantity of mutagens formed in sauteed beef, pork and chicken were compared with
a variation of pre-treatment, fat or oil used for cooking, and lipid components changed of cooked
foods which were measured after cooking. Chicken was the highest mutagenic among there
sauteed meat.

8) We used 4 variety of pre-treatments for meals, pepper-salt, miso-sake-soy sauce-sugar, soy
sauce-sake-sugar, and ginger-soy sauce-sake-sugar and then cooked with the or fat or oil. Gener-
ally high levels of mutagenic activity were formed with the soy sauce-sake-sugar and ginger-soy
sauce-sake-sugar pre-treatment, but high levels of mutagenic activity were formed with the soy
sauce-sake-sugar and ginger-soy sauce-sake-sugar pre-treatment for chicken when lard was used
for cooking. The mutagenic activity was higher when chicken was cooked with lard than with oil.

9) In these experiments lipid components were not changed markedly by cooking method or
during cooking, but the formation of mutagenic activity was reduced. by unsaturated faity acid
in cooking oil.

In these experiments we believe that the typical Japanese meals witch were prepared using
large variation of food materials were effective not only to serve nutrition value but also to
protect cancer.

This work was supported by Nissan Science Foundation. We acknowledge gratefully to the

foundation.
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