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Abstract

Peroxide value (POV), acid value (AV), color and flavor of soybean oil packaged with polyethy-
lene (PE) bottle and Tetra-pack were periodically checked at 60°C, 40°C for 33 days. POV more
quickly increased when the storage temperature became higher. Kinetics of POV was followed the
zero-order reaction rate. Q,, values of those were in 1.8 in PE bottle and 2.1 in Tetra-pack at 20
-40°C. Sensory scores were stable in PE bottle and Tetra-pack 20-40°C and in Tetra-pack at 60°C,
but those reached to the critical sensory point of 5 in PE bottle at 60°C after 30 days storage.
Therefore, shelf-life of soybean oil could be predicted as 14.1 months and 7.8 months in PE bottle
and 32.6 months and 22.5 months in Tetra-pack at 15C and 25C by reaction rates of POV, Q,,

values and sensory scores.
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Table 1. Peroxide valuelPOV) changes in soy bean oil
and 60°C.

Storage Storage
temp. humidity Packagmg T T
°C) (% RH) materials Initiat 2 4
20 50-60 PE bottle 0.43
Tetra-pack 0.43
40-50 PE bottie 0.70
Tetra-pack " 0.69
40
90 PE bottle 1.07
Tetra-pack " 0.80
60 30-40 PE bottle " 0.99 1.97
0.99 1.43

Tetra-pack
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packaged with polyethylene and Tetrapack at 20°C, 40° C

0.80

0.69

1.33
1.03

1.43
0.97

2.97

(unit; meq kg oil)
Time(days)
14 16 18 20 23 24 25 30 33
093 - - - 093 - 097
0.73 - - 0.74 0.72
1.37 1.50 - 1.5% 1.60 -
1.02 1.05 - 1.09 1.50 -
1.43 1.63 - 1.90 1.86 -
1.12 1.23 - 1.40 1.35 -
6.40 6.53 6.83 7.20 9.60 ~ 12.82 12.10 16.87
2.11 2.03 ~ 2.40  2.07 2.7
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Table 2. Zero order kinetic data of peroxide valuelPOV) in soy bean oil at various storage conditions
Packaging Storage Reaction rate Correlation |
materials temp.(°C) (k) of POV Intercept coefficient(R) Qo valve
60 0.4589 -0.361 0.9732
40{50%RH) 0.0428 0.762 0.9145 4.0(40-60°C)
PE bottle 40(90%RH) 0.0380 0.652 0.9042
20 0.0151 0.555 0.8793 1.8(20-40°C)
60 0.0385 1.295 0.6451
40(50% RH) 0.0296 0.607 0.9439 1.3(40-60°C)
Tetra-pack 40(90% RH) 0.0285 0.554 0.9234
20 0.0079 0.527 0.7848 2.4(20-40°C)

Table 3. First order kinetic data it peroxide valuelPOV] in soy bean oil at various storage conditions

Packaging Storage Reaction rate Correfation
materials temp.{°C) (k) of POV Intercept coefficient(R)
60 0.0970 0.987 0.9397
40(50% RH) 0.0394 0.713 0.8327
PE bottle 40(90%RH) 0.0398 0.616 0.8615
20 0.0222 0.534 0.8472
60 0.0315 1.056 0.6474
40(50% RH) 0.0335 0.598 0.8876
Tetra-pack 40(90% RH) 0.0330 0.563 0.8938
20 0.0134 0.528 0.7220
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Table 4. Acid valuelAV) changes in soy bean oil packaged with polyethylene and Tetrapack at 20°C, 40°C,
and 60°C
Storage Storage . Time(days)
temp. humidity I;\a;l;e:?;?g
¢c) (% RH) Initial 2 4 9 14 16 18 20 23 24 25 30 33
20 50-60 PE bottle .040 .40 .040 - - - 0.049 0.073
Tetra-pack .040 .042 .041 - - 0.050 0.070
40-50 PE bottle " .043 .050 .048 .050 - .049 0.073 -
Tetra-pack " - .040 .048 .049 .049 - .050 - 0.070
40
g0 PE bottie " .043 .045 .043 .049 - 049 0.073 -
Tetra-pack v - .048 .040 .049 .049 - .050 0.070 -
60 30-40 PE bottle " 040 .047 .046 .044 .050 .050 .052 .050 - .063 0.074 0.097
Tetra-pack " .044 050 .047 .050 .050 .054 .052 .051 - .065 0.076 0.091
Table 5. Color changes in soy bean oil packaged with polyethylene and Tetrapack at 20°C, 40°C ond 60
Time(d
Storage Storage Packaging N avs)
temp.f”C) humdity matertal 16 al
(%RH) L a b L E L a b bE
20 50-60 PE bottle 11.3 1.59 5.98 78.0 10.7 0.44 6.62 8.6
Tetra-pack 11.6 1.58 5.87 77.7 11.4 0.52 6.32 77.9
40-50 PE bottle 10.3 1.62 6.81 79.1 10.7 0.44 7.07 78.7
Tetra-pack 11.0 2.76 6.51 78.4 10.7 0.44 6.92 78.6
40
90 PE bottle 11.0 1.59 7.1t 78.4 10.7 0.44 7.07 78.7
Tetra-pack 11.0 1.59 6.91 78.4 10.7 0.44 71.07 8.7
30-40 PE bottle 11.3 1.57 7.16 78.1 10.3 0.40 7.26 79.14
Tetra-pack 1.3 1.57 6.77 78.1 1. 1.76 6.46 78.3

* Intial L,a,b, AE; 11.3, 1.59, 5.98, 78.0
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Table 6. Sensory score changes in soy bean oil pack aged with polyethylene and Tetrapack at 20°C, 40°C

and 60°C .
{unit; score)
Storage Storage Packaging Sensory Time{days)
temp.(°C humid. material ttem
e (%RH) initial 9 16 30
20 50-60 PE bottle Flavor 10.0 - 9.5 9.2
Color 10.0 - 9.5 9.2
Tetra-pack Flavor 10.0 - 9.8 9.5
Color 10.0 - 9.8 9.3
40-50 PE bottle Flavor 10.0 - 9.0 8.0
Color 10.0 - 8.0 7.0
Tetra-pack Flavor 10.0 - 9.2 8.5
40 Color 10.0 - 8.6 8.0
90 PE bottle Flavor 10.0 - 8.2 7.0
Color 10.0 - 7.4 6.7
Tetra-pack Flavor 10.0 - 9.0 8.2
Color 10.0 - 8.6 7.7
60 30-40 PE bottle Flavor 10.0 7.8 6.6 5.1
Color 10.0 6.9 5.4 5.0
Tetra-pack Flavor 10.0 8.7 7.6 1.2
Color 10.0 8.7 7.0 6.7
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