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The dual mode sorption and diffusion of NaCl at.98C
in pre-cooked egg white —Rapid communication—

HIROKO HASHIBA, SEIKO NEMOTO, HIROMI GOCHO
and JIRO KOMIYAMA*

The concentration profile of NaCl by the one dimensional diffusion with the
FRITRUC method in pre-cooked egg white from the 3.0 % solution was measured at
98C. Fick's diffusion coefficient, D, calculated therefrom was 2-4 x 10-%cm?s~! and
showed a maximum near 0.07mol kg~'. This variation was quantitatively interpreted by
applying the dual mode sorption and diffusion theory developed for the dyeing of Nylon
with some anionic dyes. Two thermodynamic diffusion coefficients, Dr(p) and Dx(L),
where p and L means partition and Léngmuir mode species of NaCl, respectively, a
parameter, a, derived from the equilibrium relations between the p and L species, and
S, the concentration of the Langmuir adsorption site in the egg white, were estimated.
Dr(p) was found to be 2.2 x 107°cm?~! and D=(L) was 2.5 x107°cm?~". These results
were discussed with reference to the NaCl diffusion in Japanese radish.
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Fig. 1 Natural scanning electron microscopes of
egg white
a) pre-cooked at 80°C for 20min.
b) pre-cooked at 80°C for 20min.
¢c) pre-cooked at 98°C for 40min.
d) pre-cooked at 98°C for 40min.
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Fig. 2 Concentration profile of NaCl in the egg
white pre-cooked at 80°C for 20 min
(= regression curve, [1,40min, 4,50min)
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Fig. 3 The concentration dependence of Fick's
diffusion coefficient of NaCl in the egg
white pre-cooked at 80°C for 20 min
(= thoretical curve, [1,40min, 4,50min)
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Fig. 4 The concentration dependence of Fick's
diffusion coefficient of NaCl in the egg
white pre-cooked at 98°C for 40 min
(=, thoretical curve, 4,50min)
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Table 1 The comparison of «, S, K, D+(L), D+(p) of the egg white and Japanese radish

Foodstuff a S K D.(L) D.(p)
(Pre-cooking condition) (102mol kg) (kg mol*)) (10-*cm?s~!) (10~ 5cm?s™!)
The egg white 38 007 54 25 22
(80T, 20 min.)
The egg white 43 007 61 25 23
(98T, 40 min.)

1 )
Japanese radish® 100 0015 670 36 2.1

(98T, 120 min.)

Food rod was soaked in 3.0% NaCl at 98C for 40~60 min.
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