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Study on Mutagenicity of Reused Fats and the MRPs of Folk Foods in Taiwan.
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Maillard product residue ; Repeatedly used edible oil ; Mutagenic activity ; Fried food
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ISO (International Organization for Standardization) polar separation and basic extraction and the Ames mutagenicity test were applied to detect mutagens in
the 27 samples of repeatedly used deep-frying fats and 5 deep-fried foods which were sampled from the restaurants and vendors' stands through Taipei city,
Kaohsiung city and Kaohsiung county. Besides, the cooking vapor oils for home use were also sampled from the above places according to different cooking
ways. The tester strains used were Salmonella typhimurium TA98 and TA100. The results indicated that 2 deep-frying fat samples from ISO (International
Organization for Standardization) polar separation exhibited net revertants more than twofold of solvent controls without S9 mix and no positive responses in
comparison with solvent controls with S9 mix towards the TA100 strain. The positive fat samples (without S9 mix) were from: (1) one restaurant of deep-fried
shrimp rolls and (2) one vendors' stand of deep-fried fermented bean-curds. 5 deep-frying fat samples exhibited net revertants more than threefold of solvent
controls with S9 mix and no positive responses in comparison with solvent controls without S9 mix towards the TA98 strain. These positive fat samples (with
S9 mix) were from: (1) one restaurant of fried shrimp rolls (2) one vendors' stand of some kinds of deep-fried fermented bean-curds (3) one restaurant of
deep-fried chicken legs (4) one vendors' stands of barbecued and deep-fried foods (5) one vendors' stands of deep-fried Dong-Shan duck heads. The most often
deep-fried foods from the stores with positive responses were deep-fried fermented bean-curds & shrimp rolls (both towards TA100- without S9 mix and TA98-
with S9 mix), deep-fried chicken legs, barbecued and deep-fried chicken rear and deep-fried Dong-Shan duck heads (only towards TA98-S9 mix), were also all
exhibited net revertants more than threefold of solvent controls towards TA100 without S9 mix and with S9 mix towards the TA98 strain. The vegetarian and
meaty cooking vapor oils from ISO (International Organization for Standardization) polar separation both exhibited net revertants more than twofold solvent
controls without S9 mix and with S9 mix towards the TA100 and TA98 strains. One of the mixed cooking vapor oil samples exhibited net revertants more than
threefold solvent controls with S9 mix towards the TA98 strain. All the above mutagenic positive samples demonstrated linear dose-response relationships
within the applied doses. The study demonstrated that some repeatedly used deep-frying fats and foods sampled from restaurants and vendors' stands contains
mutagens, which are direct-acting mutagenic towards the TA100 strain and indirect-acting mutagenic towards the TA9S strain. The cooking vapor oils for home
use are both direct and indirect-acting mutagenic towards the TA100 and TA9S strains. The mutagenicity of repeatedly used deep-frying fats and foods may be
caused by the absorption of derived mutagens onto foods and solubilization into deep-frying fats of some mutagenic pyrosylates and the products of lipid
oxidation during deep-frying process and repeated uses. The mutagenicity of cooking vapor oils may be caused by vaporization of some volitate mutagenic
pyrosylates which interact with air, especially the cooking gas. The volitate products of lipid oxidation and polymerization may be another one of the unknown

causes.



