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Abstract

The effect of packaging on the quality of dried anchovy was investigated, when packed with various
materials and stored at different conditions. In cases of nitrogen gas substitution or addition of anti-
oxidant, the reaction rates of lipid oxidation, the loss of available lysine and browning of the samples
sealed in aluminum laminated film bag were lower than those packed in kraft paper or polyethylene
film bag while the samples without gas substitution did not reveal any great differences in the rate of
the reactions. The shelf-lives of the samples computed as a function of lipid oxidation were 90, 98
and 137 days at the storage of 35°C for the packages of kraft paper, polyethylene and aluminum
film respectively. And those at 55°C storage for the same samples were 47, 51 and 77 days.
The half-lives of available lysine loss were 227, 209 and 312 days at 35°C: 83, 83 and 147 days at
55°C for the samples respectively. And the shelf-lives determined as a function of browning reaction
were 26, 27 and 49 days at 55°C. The predicted shelf-lives at 25°C as a function of lipid oxidation
were 130, 140, and 189 days for kraft paper, polyethylene and aluminum laminated film packaging:
207, 229 and 246 days for the browning reaction, and 363, 339 and 415 days for the loss of available
lysine. The results suggest that the protective effect of packaging on the reactions of lipid oxidation

and browning could not be aided unless the air was expelled or replaced to inert gas.
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Fig.1. Changes of carbonyl value in dried
anchovy stored at 85°C without N,
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Table 1. Changes of carbonyl value (meq/kg.lipid) in dried anchovy with gas(N,)
substitution under different storage conditions

Packaging material

Storage time{day)

Fig.2. Changes of carbonyl value in dried
anchovy stored at 35°C with N, gas
substitution.
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Table 2. Retention (%) of available lysine in dried anchovy with gas N, substitution under
different storage conditions

Packaging material

Storage time KP PE AL
(day) 45°C 55°C 45°C 55°C 45°C 55°C
0 100 160 100 100 100 100
3 89.7 86.3 90.7 87.2 94. 3 90.8
7 86.2 82.7 85.9 80.4 89.4 89.3
15 82.6 76.6 83.0 78.2 85.6 86.1
25 80.4 . 72.1 81.7 74.5 83.3 81.4
45 76.1 68.8 78.3 67.9 80.9 79.2
100 14.0

- o——o Kraft paper

a——= Pgly ethylene film
12.0F o——a Aluminium laminate
e——e Kraft paper + BHT
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Fig.3. Retention of available lysine in dried Fig.4. Development of browning in dried
anchovy stored at 35°C with N gas anchovy stored at 35°C with N gas
substitution. substitution.

Table 3. Development of browning (0.D. /g solid) in dried anchovy with gas N,
substitution under different conditions

Packing material

Storage time KP PE AL
(day) 45°C 55°C 45°C 55°C 45°C 55°C
0 0.068 0. 068 0.068 0. 068 0. 068 0. 058
3 0.072 0.098 0.077 0.102 0.070 0.083
7 0. 076 0. 109 0.083 0.103 0.076 0.097
15 0.083 0.133 0.083 0. 141 0.080 ) 0.102
25 0.097 0..152 0.110 0.152 0.098 0.120

45 0.128 0.189 0.125 0. 180 - 0.110 0.140
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Table 4. Rate constants for lipid oxidation, lysine loss and browning reaction

Lipid oxidation

Lysine loss

Browning reaction

fggf;ge (meq/kg-day) (K x 10%/day) (0.D. x 10%/g solid-day)
(°Cj KP PE AL KP PE AL KP P2 AL
35 0.4258 0. 3913 0.2786 2. 8123 3.1752 2.1179 0. 8367 0.7083 0.6147
45 0.4946 0.4768 0. 3332 4.9689 4. 3651 4.1884 1.3167 1.2513 0.9754
55 0.6993 0. 6479 0.4761 7.0792 7.0792 4. 4267 2.4604 2.2485 1.4695
Table 5. Shelf-life(day), the time to reach the quality limit of dried anchovy
a . 25
Storage 01 0 L
temp. (°C) KP PE AL KP PE AL KP PE AL
35 90 98 137 227 209 312 99 115 136
45 74 78 113 124 141 153 63 63 84
55 47 51 77 83 83 142 26 27 49
a; Time to reach 45 meq/kg.lipid of carbonyl value,
b; Half-life of available lysine loss.
¢; Time to reach just visible color change(0.D. 0.15/g solid at 429 nm).
Table 6. Prediction of shelf-life for storage at 25°C
Packaging Hs(fday) Bs(fd%’) Gs(fday)
material ., tor . tor or,
lipid oxidation lysine retention browning
KP 130 363 207
PE 140 339 246
AL 189 415 229
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