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The kinetics of browning reaction of dried shrimp powder samples were investigated
during storage. The temperature conditions of the drying process were 25T and 45T, and
the samples were stored at water activity (a,) of 0.33, 0.44, 052, 0.65 and temperatures
of 35T 45%, 55T and temperature fluctuations between 33T and 55C.

When the shrimp was dried at 25T the activation energies obtained from the Arrhenius
plot ranged from 13.57 to 14.33 kcal/mol. From these energies of activation, the Qi values
at 25C showed 1.93 to 2.00. In the case of drying at 45C the activation energies were
13.12~13.61 kcal/mol and Qi values were 1.89~1.93, respectively.

In addition, a storage study under square-wave fluctuating temperature conditions was
carried out by varying the shrimp sample temperature between 35C and 55¢ within 7
days regular fluctuation cycle.

The data obtained from the fluctuating temperature storage study will be used in the
prediction of shelf-lives. The shelf-lives assessed at 25C from the accelerated shelf-life
tests ranged from 4 days at aw 0.65 to 139 days at aw 0.33.
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Table 1. Rate constants for browning reaction of sh-
rimp dried at 25T stored at various water

activities.
aw Temp(®) K(O. D./g solid. day) X 10?
0.33 35 0.162
45 0.299
55 0.947
fluc. temp.* 0.457
0.44 35 0.244
45 0.426
55 1.189
fluc. temp.* 0.842
0.52 35 0.389
45 0.855
55 1.370
fluc. temp.* 1.116
0.65 35 0.339
45 1.202
55 1.795
fluc. temp.* 1.515

% 35~55%C, 7 days alternating periods

Table 2. Rate constants for browning reaction of sh-
rimp dried at 45 C stored at various water

activities
ar Temp(L) K(O. D./g solid. day) X10?
0.33 35 0.280
45 0478
55 0.772
fluc. temp.* 0.612
0.44 35 0.313
45 0.953
55 1.386
fluc. temp.* 1.144
0.52 35 0.379
45 1.013
55 1.630
fluc. temp.* 1.424
0.65 35 0.889
45 1.352
55 2.043
fluc. temp.* 1.800

% 35~55C, 7 days alternating periods
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Fig. 1. Arrhenius plot of rate constants for browning
development in dried shrimp vs. reciprocal
absolute temperature.
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Fig. 2. Arrhenuis plot of rate constants for browning
development in dried shrimp vs. reciprocal
absolute temperature.

Table 3. Activation energies and Qo values for brow-
ning development in the dried shrimp

drying temp.  a, Ea Qu* 7
o) (kcal/mole)
25 0.33 13.57 193 0.8640
044 14.13 198 0.8764
0.52 13.84 195 0.9978
0.65 14.33 200 0.9922
45 0.33 13.29 190 0.9780
044 1349 191 09914
0.52 13.61 193 0.9999
0.65 13.12 1.89 09827
* Q- calculated for T,=45C, T,=55C
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Table 4. Shelf-lives for the shrimp dried at 25 ¢ with
different water activities and temperatures

aw Storage temp.(T) 6s* (days)
0.33 35 139
45 69
55 21
fluc. temp. 48
044 35 84
45 40
55 14
fluc. temp. 24
0.52 35 47
45 20
55 7
fluc. temp. 16
0.65 35 45
45 13
55 4
fluc. temp. 12

* fs . time to reach 0.31 O. D./g solid in days
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Table 5. Shelf-lives for the shrimp dried at 45 C with
different water activities and temperatures

Table 7. Comparison of the predicted and actual rate
constants for browning development in dried

a Storage temp.(%) os* (days) shrimp _subjected to square wave temperature
fluctuations
0.33 35 76
45 38 drying  aw  Kpredited  Kacuw  Predicted Actual
temp.( ©) 6, 6,
55 21 25 033 00043 00045 64 48
fluc. temp. 33 044 00062 00084 37 25
044 35 57 052 00104 00116 25 16
45 20 065 00148 00151 13 9
5 1 45 033 00057 00061 35 34
fluc. temp. 16 044 00113 00115 19 16
0.52 35 40 052 00123 00142 15 1
45 12 065 00162 00180 6 3
55 4
fluc. temp. 11 Table 8. Comparison of the predicted and actual effec-
0.65 35 15 tive temperatures for browning development
) in the dried shrimp subjected to square wave
45 9 temperature fluctuations
55 1 drying aw Predicted Actual Predicted Actual
fluc. temp. 8 temp( c)C) ATeffec ATeifec Teffec Teffec
* Os . time to reach 0.31 O. D./g solid in days. 25 033 384 2.59 4884 4759
044 472 658 4972 5158
Table 6. Shelf-lives of the dried shrimp stqred at25C 052 494 579 49.94 50.79
predicted from accelerated shelf-life tests 065 227 6.93 4797 51.93
drying temp.(©) av Bs(days) 45 033 214 511 4714 5011
25 0.33 194 044 273 245 4774 5063
0.44 116 052 473 691 4973 5191
0.52 84 065 789 687 5090 5187
0.65 61
45 0.33 100
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