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Table 1 Rate parameters in the rate equations on the cooking of spaghetti

Cooking Cale. A Cale, A*
temp. (°C) ko * Ky o X ko o

99.5 2011072 491x107°  0.140  1.80x 1072  143x107% 0506

90 149x1072  887x10™% 0103 1.00x1072  473x1073 0279

80 1L18x1072  236x1073 0074  795x1073  61sx1073 0235

70 7.81x107>  241x107% 0062  558x1070  638x1073 0223

Cale. B* Cale, C*

X kot o X ky* kot o
125x107%  7.66x107°  0.288 144x1072  358x107°  5.88x1073  0.204
8.68x107°  2.13x1073  0.185 884x 1073  442x107%  196x107% o84
644x107%  2.03x1073  0.169 6.90x107%  158x1073  158x1073  0.157
443x107%  154x1073 0139 452x1073  382x107t ra7x107d 0139

where, unit of k1%, k,* and *; (min™ ),
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Table 2 Rate parameters in the rate equations on the cooking of hiyamugi

Cooking Cale, A Cale. A*
temp. (°C) ky* ko* o ky* X o

99,5 9.29x1072  7.15x107°  0.49  7.97x1072  332x1072 0,547

90 617x1072  134x1073  0.095  450x1072  1.75x1072 0451

80 3.96x107%  565x1073 0112 3.14x107%  239x107%  0.404

70 3.47x1072 949x1073 0104  256x107%  251x1072  0.457

Calc. B* Cale, C*

Ky ky* o Ky ky* ky* o
6.58x1072  2.83x1072 0220  6.91x1072  401x1070  2.52x1072 0201
413x1072  1.20x1072 0211 3.82x1072  -692x1070  154x1072 0175
256x107%  1.02x107%2 0206  237x107%2  -551x1070  121x1072 0.1

~2

205x1072  8.94x1073 0308  1.81x10 -844x1073  1L13x1073 0202

where, unit of kl*, k2* and k3* H (min"l).
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SUMMARY
In previous papers ¥, we have studied the coking-rate equations considering only
the soaking phenomenon of rice and noodles and so on. In this paper, we studied the
soaking and dissolution-rate equations on the cooking of foods.
The rate equations of spaghetti and hiyamugi (cooking temperature 70 ~ 99.5 °C)
have been postulated as follow.
AW ag A0 =k * (W—wo) w2 Iy 2 — ks ¥Wy
AWgpp, /d0= ks * (wg/wo)/w 4
where, w, =wy (W, — Wap — (We/Wg ) Werp ) [(W, — Wy)
For spaghetti: w, = 1.0g basis, w, = 10.3g, w,= 0.856g
=1.86 X 10® exp (-8.84 X 10° /R, T) (min—1)
ky*=6.07 x10-1 exp (—4.05 X 10° /R, T) (min™YH
(At boiling temperature, & * was 3.0 times this value)
For hiyamugi: w, = 1.0g basis, wy = 8.09 wy = 0.778g
ky* =629 x10* exp (—-1.03 X 10* /R, T) (min—1)
=1.81 exp (—3.63 x 10° /RgT) (min—1)
(At boiling temperature, k; * was 2.1 times this value)
where, w,p and W g (g) : weights of soaked material and drying state of dissoluted
material, 8 (min): cooking time, 7(°C): cooking temperature, and R, (cal/g-mol-°K): gas
constant,





