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Study of cooking methods to make meat easier to eat for the elderly
- Tenderization of meat with ginger protease -

Sumi Sugiyama

(Department of Health Science, Prefectural University of Hiroshima)

Ginger protease acts on myofibrils and gelatin, which is generated by the thermal
denaturation of collagen. The action of this protease on collagen occurs only in the telopeptide
region under acidic conditions, and not in the triple-helical region. Therefore, when meat is
treated with ginger juice, myofibril proteins are degrade, but connective tissue proteins are
not, resulting in meat with residual fibers. The major factor determining the toughness of
meat is collagen. In this study, we evaluated cooking methods to make meat easier to eat
for the elderly, based on cooking procedures and the action of ginger protease on collagen.

As a result, the following findings were obtained: The total amount of collagen in the
meat samples decreased with heating, but the amount of insoluble collagen (ISC) increased.
The SDS-PAGE pattern of ISC in the meat samples suggested that sites with a loosened
triple-helical structure and depolymerized regions were cross-linked in collagen shrunken by
heating. Maintaining the hotness of the cooked meat samples by heating decreased the total
amount of collagen, and increased gelatinization. The amount of collagen, ISC in particular,
was decreased by the addition of ginger juice, which was significant when ginger juice
was added to the cooked meat samples of which the hotness was maintained. This was
probably because ginger juice acted on thermally denatured regions of ISC with irregular
structures caused by heating and maintaining the hotness. The shear force measured using
a rheometer was proportional to the decrease in the amount of collagen. Furthermore,
sensory evaluation indicated that the ginger juice-added meat samples whose hotness was
maintained were unstiffened, and could be easily chewed.

These results indicate that connective tissue proteins in meat were structurally altered
by maintaining the heat after cooking, and meat could be made easier to chew by the

application of protease.



