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Abstract

A kinetical approach for the non-enzymatic browning reaction of the dried file-fish was studied.

The reaction rates revealed a tend to increase with increasing water activity and showed the maximum
at 0.75 aw. The activation energies obtained from the Arrhenius plot ranged 12.5 to 16.5 Kcal/mole. From
these energies of activation, the Qo values at 45°C showed 1.9 to 2.3 and both activation energy and
Qo values were reduced with increase in aw

Shelf-lives, the time to reach an 0.15 O.D./g solid at which severe brown color change could be det-
ectable, decreased rapidly as the temperature and water activity increase.

A storage study under a square-wave fluctuating temperature condition (at 35 and 55°C periodically
with 7 days interval), the rate constants at all water activities used in the experiments were higher than
those at 45°C, the mean temperature of the cycle which affects other kinetic parameters including acti-
vation energies, Qo values and finally the shelf-lives. The data obtained from the fluctuating temperaure
storage study will be used in prediction of shelf-life. The shelf lives assessed at 25°C from the accelera-
ted shelf-life tests ranged from 179 daysat 0.75 as to 302 days at 0.44 a.
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Table. 1. Isotherm salt solution
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Fig. 1. Profile for square wave temperature fluct-
uation storage.
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Fig. 2. Adsorption isotherm of the dried file-fish
at 25°C.
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Fig. 3. Non-enzymatic browning development in
dried file-fish stored at ay 0. 44.
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Fig. 4. Non-enzymatic browning development in
dried file-fish stored at ay 0.52.
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Fig. 5 Non-enzymatic browning development in
dried file-fish stored at aw 0.65.
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Fig. 6. Non-enzymatic browning development in
dried file-fish stored at aw 0.75.
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Table. 2. Linear regression analysis for browning

development
K(O.D./g solid.
aw Temp(°C) r?
day) X 10?
0.44 35 0.120 0.9414
' 45 0. 397 0. 9511
55 0.616 0. 9239
fluc. temp.* 0. 047 0. 9349
0.52 35 0.130 0. 9662
45 0. 440 0.9244
55 0.632 0. 8476
fluc. temp.* 0. 504 0. 9855
0.65 35 0. 210 0.9771
45 0. 540 0. 9662
55 0.787 0. 9297
fluc. temp.* 0. 646 0. 9856
0.75 35 0.270 0. 9567
45 0. 640 0. 9658
55 0. 932 0. 9043
fluc. temp.* 0. 702 0. 9836

* : 35-55°C, 7days alterating periods.
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k ; rate constant
ko } the absolute rate constant
Ea ; activation energy
R ; gas constant(1. 986 cal/mole’K)
T ; absolute temperature(°K)
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Fig. 7. Arrhenius plot of rate constants for non-
enzymatic browning development in dried
file-fish vs. reciprocal absolute temperature.

Tabel. 3. Activation energies for browning deve-
lopment in dried file-fish

aw Ea(Kcal/mole) Qro* r?
0. 44 16.5 2.3 0.9421
0.52 15.8 2.2 0.9154
0.65 13.0 2.0 0. 8502
0.75 12.5 1.9 0. 9585

* Q1 : calcualted for T,=40°C, T,=50"C
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Table. 4. Time to just detectable coler change in
dried file-fish

aw Temp.(°C) fs*
0.44 25 84
45 27
55 7
fluc. temp. 26
0.52 35 78
45 20
55 5
fluc. temp, 23
0.65 35 50
45 17
55 3
fluc. temp. 15
0.75 35 43
45 15
55 3
fluc. temp. 14

* @s : time to reach (.15 O.D./g solid in days.

Table. 5. The shelf-lives at 25°C predicted from
accelerated shelf hfe tests(days)

aw s
0.44 302
0.52 309
0.65 228
0.75 179
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Fig. 8. Time to just detectable color change in

dried file-fish at various water activities.

-~ % ; the rate of loss of guantity A

Ro ; the rate at mean temperature, T,,;
b ; slope of shelf-life plot vs. tempera-
ture
Tn ; mean temperature of the system
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Table. 6. Comparison of effective temperatures for

browning development in dried file-fish
subjected to square wave temperature
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Predicted Actual Predicted Actual
aw
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Table. 7. Comparison of effective temperature for

browning development in dried file-fish
subjected to square wave temperature

fluctuations
Predicted Actual
aw koredicted Eactual

fs Os
0.44 0. 00504 0. 00474 18 26
0.52 0. 00546 0. 00504 14 23
0.865 0, 00632 0. 00646 10 15
0.75 0. 00717 0. 00702 10 14
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