VII D.

Enzymes

Comm ercial enzyme products may be obtained from edible plants and animals and from non-toxigenic,
non-pathogenic microorganisms. Questions about the microbial source of the enzyme (see Cha pter V II E) and
the nature and level of enzyme preparation in the food are of concern in evaluating the safety of comm ercial
enzyme products because they influence the type and level of contaminating impurities in the food.
In general, enzyme preparations from organisms with a history of safe use do not require the same level
of toxicological testing as enzymes from sources without a history of safe use in food. The safety of comm ercial
enzym e products from sources w ithout a history of safe use in food usually is evaluated on a case-by-case basis,
but som e ge neraliz atio ns a bou t tox icology tests fo r the se fo od a dditive s ca n be made.
Because of the protein nature of enzymes and their susceptibility to digestion when consumed, residues of
pure enzymes in processed food would be expected to have only limited toxic potential. If highly purified
preparations of microbial enzymes are used in food processing, exposure to the enzymes is usually reduced to the
parts-per-billion range. Such a level of exposure would ordinarily be too low to pose a safety concern, and
toxico logica l te sting may not be req uired. A n exc ep tio n to this gen eralization m ay occu r if review by the C en ter's
chemists results in concern for the presence in the enzyme preparation of a toxic material used in the purification
process; however, this is unlikely because of the requirement that food grade chemicals be used in purification.
In m ost c ase s, however, com m ercial e nzym e produ cts from micro bial sou rces are only pa rtially purified.
A variety of uncharacterized extraneous substances ("impurities") of biological origin may be present in the
enzy me prepara tion at leve ls com parable to the activ e ingred ient. The se substa nces h ave no technic al effect in
food proc essing, but a re allow ed to rem ain in the e nzym e produ cts bec ause the imp urities do no t interfere w ith
enzy me function. In ad dition, the en zym e prepa ration m ay con tain m ultiple enz ym e activities th at serve a variety
of useful fun ctions in pro cessing food. W hen the types an d levels o f impu rities in com me rcial enz ym e produ cts
from microbial sources are considered to be significant, the Agency ma y recomm end that safety be established by
appropriate toxicity testing. Such a requirement usually can be met by 90-day toxicity studies in the rat and the
dog. How ever, if review of the safety of the enzyme preparation raises questions about chem ical contam inants,
stability of the micro bial stra in, produ ctio n of toxic products, etc., additional studies may be needed.
Enzym e products may be added directly to the food to be processed (e.g., rennet) or they may be
imm obilized on an ins oluble m atrix for use in p rocessin g liquid food s. Enzy me s are im mo bilized by secure
bonding (usually by m eans of a chem ical reaction) to an insoluble matrix. Liquid food products (e.g., corn syrup)
may be processed by passage over a column of the imm obilized enzyme. Only negligible amounts of the
imm obilized enzyme are expected to enter the processed food. Depending on the nature of the immobilization
matrix, however, some potential exists for contamination of the processed food by chemicals used in the
imm obilization process . If the Age ncy de cides tha t inform ation ab out the na ture of the fixing agent a nd its
potential migration to food raise questions of safety for foods processed by passage over an imm obilized microbial
enzyme, the Agency w ill recomm end that the imm obilized enzyme be subjected to 90-day toxicity studies in the
rat and the dog or other appropriate study.
As d escribed in the prec eding p aragrap hs, a variety o f factors w ill be taken into acc ount by the A genc y in
decidin g wh at inform ation is ne eded to assess th e safety o f additives th at are en zym es. Be fore con ducting toxicity
studies to assess the safety of such additives, petitioners should consult with Agency scientists. A com prehensive
review of the safety concerns relating to additives that are enzymes w ill be issued in a separate publication.

