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Effect of Aging of Gluten-Dough on the Expansion of Yakifu

(Basic Studies on the Production of Yakifu V)
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The effect of aging of gluten-dough on the specific volumes of expanded products was studied.
Before baking, gluten-dough was subjected to aging at various lemperatures, Among the lempera-
tures tested, incubation at 60°C for 20 min gave the highest specific volume. Incubation at 707
seemed to lead partial denaturation of gluten and gelatinization of starch, resulling in lower values of
specific volume. Aging effects were studied at temperatures of 10°C or 30°C for up o 30 hrs. When
gluten-dough aged at 10°C was baked, longer the aging length was, bigger the specific volume was.
Aging at 30°C gave a different result. Specific volume became bigger until 8 hrs of aging, while
prolonged aging gave smaller volume and 24 hrs and longer aging resulted in no expansion. The
appearances of expanded products obtained by baking aged glulen-dough were spherical, plump and
soft to the touch. The vertical seclion of the expanded product was packed with honey-comb
structure, although one from gluten-dough aged more than 24 hrs at 30°C was small, compact and
hard to the touch and had no honey-comb structure in vertical seclion The gluten-dough aged at
30°C for more than 10 hrs became exhausted and slicky, finally losing structural characteristics of
dough. Some parts of gluten and starch seemed io be atlacked by enzymes during incubation
especially at 30°C.  Certain degree of gluten degradation seemed to promote the expansion of yakifu
when aged at 30°C. This was not true in the case of aging at 10°C. From the results obtained in this
study, it was concluded that two types of aging effecls occured in gluten-dough incubated at 10°C or
0T, (Received Feb. 28, 1997 ; Accepted Jun. 6, 1997)
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Fig. 1 Effect of temperature of pre-aging on

the specific wvolume of expanded
products

Gluten-doughs prepared in gluten to flour
ratio of 400/400 were sealed in polyethylene
bags. They were immersed in hot water
controlled to each temperature shown in
Figure for 20 min. Baking conditions were
described in the text
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Fig. 2 Effect of aging of gluten-dough on the
specific volumes of expanded products

Gluten-doughs prepared in gluten to four
ratio of 400/400 were sealed in polyethylene
bags. They were aged at 10°C (O) or 30°C
(&) for indicated length of aging. Imme.
diately after the end of aging, they were cuts
into small cuts and baked as described in the
text.
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Fig. 3 Appearances of expanded products obtained by baking the aged

gluten-doughs

Gluten-doughs aged at 10°C {lower lane) or 30°C {upper lane) for 0 to 24
hrs were baked at 200°C for 11 min with pouring 10 m{ of water.
Mumerals in the figure represent the aging length (hrs).
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Fig.4 Changes of pH of gluten-doughs during
aging
Gluten-doughs kneaded in gluten to four
ratio of 400/400 were aged at 10°C (2) or 30°C
() for indicated length of aging. Alfter
aging, pHs of the gluten-doughs were
measured.
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Fig. 5 Changes of waler soluble proteins
during aging
Gluten-doughs prepared in gluten to flour
ratio of 400/400 were aged at 10C (D, @) or
30°C (A, A). They were freeze-dried at each
length of aging and ground into powder
(smaller than 100 mesh). They were extract-
ed with 10 volumes of water (0, /). Parts
of water extracts were diluted with same
volumes of 12% trichloroacetic acid (TCA)
and centrifuged to gain 6% TCA soluble
fractions (@, A).
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Fig.6& Changes of reducing sugar during
aging

Gluten-doughs prepared in gluten to four
ratio of 400/400 were aged at 10°C (O) or 30°C
(A) They were freeze-dried at each length
of aging and ground into powder (smaller
than 100 mesh). They were extracted with
10 volumes of water and measured reducing
sugar as glucose (mg/g freeze-dried gluten-
dough).
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