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Simulation of Quality Changes and Prediction of Shelf-life
in Dried Laver Packaged with Plastic Films.
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Food Research Institute/AFMC *Chonbuk National University

Abstract
In order to develop a rapid predicting method of the shelf-life of moisture sensitive foods and establish
their proper packaging methods, the quality changes and shelf-life of dired laver as a model food were studied
by the computer simulation. A mathematical model of the relationship between the rate constants of chlorophyll
a and water activity was established at 10°C, 25°C and 40°C. Computer simulation to predict water activity
and chlorophyll a was developed by considering the simultaneous influence of storage conditions such as water

content of products, storage temperature and relative humidity, packaging materials. Simulated quality changes

of dried laver was in good agreement with the experiment data. Chlorophyll a and sensory score decreased

as the water activity increased. And correlation coefficient between the sensory scores and the contents of
chlorophyll a2 was very high as 0.991. The critical water activity by sensory evaluation was around 0.55. The

shelf-life of dried laver packaged with plastic films could be predicted from the above results in various storage

conditions.
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Table 1. Adsorption data for dried laver at various temperature

Temperature Linear Halsey
O A, A, R* SE** B, B, R* SE**
0 48.10 -3.13 0.9742 2.1903 1.01 12.24 0.9998 0.0042
10 41.91 -2.54 0.9739 2.2627 0.92 10.19 0.9711 0.0393
25 42.48 -2.60 0.9711 2.4426 0.99 10.05 0.9946 0.0329
40 38.88 -2.93 0.9648 2.3364 1.08 8.77 0.9915 0.0412
*R : Correlation coefficient **SE: Standard error
Table 2. Adsorption data for dried laver by the linear equation at various tamperature
Storage Adsorption constants
temperature (°C) Range of a, A, A, R* SE**
0 0.17-0.55 36.70 0.03 0.9934 0.6622
10 0.14-0.54 29.25 0.81 0.9999 0.0200
25 0.11-0.52 30.61 0.51 0.9953 0.4997
40 0.11-0.57 30.67 0.67 0.9902 0.7437

*R : Correlation coefficient

**SE: Standard error
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Table 3. Comparison in H,0 permeability of plastic flim measured by CUP and conventional methods

Plastic Thickness H,0 Permeability (g H,O/m*/day/mmHg)
films (pem) CUP conventional CUP/conventional
PE 62 0.29 0.124 2.3
PE 85 0.24 0.106 2.3
PP 40 0.29 0.124 2.3
PP 65 0.20 0.094 2.2
PA 34 6.36 0.806 7.9
" 82 0.22 0.154 15
PET 28 0.74 0.282 2.6
" 90 0.20 0.122 1.6
PET/PE 15/65 0.17 0.124 1.5
PA/PE 15/60 0.19 0.142 1.4
OPP/CPP 20/30 0.082 0.082 1.0
PE/PP* 20/30 0.079 0.078 1.0
PE/PP** 50 0.058 0.057 1.0
* Laminated ** Coextruded
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Fig. 2. Water activity changes in dried laver packaged
with OPP/CPP film at 40°C and various relative
humidities
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Fig. 3. Chlorophyll a destruction of dried laver as a
function of storage time at 40°C and various water
contents
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a of dried laver in different plastic films (50um) at 75%
RH and 25°C or 40°C
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Table 4. Chlorophyll a and sensory scores of dried
laver at various water activities

Water Chlorophyll a Senory
activity (mg %) score
0.11 480 4.3
0.32 415 4.2¢
0.49 317 3.3¢
0.57 211 2.3
0.65 155 1.7¢
0.75 62 1.0-

1. == Medians followed by the same letter are not
significantly different from each other. (P<0.05)

2. Correlation coefficient between chlorophyll a and sen-
sory score was 0.991
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Table 5. Predicted and actual shelf-life of dried laver
packaged with different plastic films at 40°C and 75%
RH storage condition

Plastic films Shelf-life (Days)

(50um) Linear Halsey Actual
PE 14.8 14.5 14.3
PP 16.2 16.0 15.6
PA 5.4 53 —
PET 6.6 6.4 —
PE/PP* 20.8 20.3 19.8
PE/PP** 26.6 26.5 —
PE/PET 84 8.2 —
PE/PA 9.4 9.2 -
OPP/CPP 19.6 19.1 19.0
* Laminated

** Coextruded
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Table 6. Shelf-life of dried-laver at various storage
temperatures and relative humidities

Packaging Temp R.H. (%) Shelf-life
Material °C) (Days)

10 75 52
PA/PE 20 75 33
(50um) 30 75 17

40 75 9

40 75 20
OPP/CPP 40 65 36
(50 um) 40 55 57
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