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Nam-Kyung Lee, Jae-Young Yoon* and Su-Rae Lee

Department of Food and Nutrition, Ewha Woman's University, Seoul
*Department of Foods and Nutrition, Insan Junior College, Ansan

Abstract

Canned and bottled orange juices currently sold in Korean market were stored for 24 weeks at
20, 30, 40 and 50T and analyzed after opening at 4 week intervals. Activation energy, Qi values
and shelf-life at respective temperatures were calculated from the data on various quality indexes.
Proposed indexes were lead, tin, iron and vitamin C contents in canned juices and vitamin C content
and browning index in bottled juices and Q) values for these parameters were in the range of 1.3~2.0.
Shelf-life calculated for canned juices at 10, 20 and 30 were 10, 6 and 3 months and that in bottled
juices, 24, 12 and 6 months, respectively. When the distribution temperature of juices in Korea is
assumed to be 15C average, the optimum shelf-life was estimated to be 8 months in canned juices
and 18 months in bottled juices. In order to ascertain the safety of canned orange juices, efforts
are needed to re-examine the recommended distribution period, legal limit for lead and improvement

of container materials.
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reaction rate constant at (T +10)C
reaction rate constant at TC

Qo value=

@

Qo value=
storage time to reach quality limit at TC
storage time to reach quality limit at (T+10)C
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Table 1. Activation energy and Q10 values for metals, vitamin C and browning index in canned and bottled orange

juices during storage over 16-weeks

Component Container Temp. range Activation energy (kcal) Average Q0"

Sn Can 20-50C 29.7 1.4

Fe Can 20-50C 7.8 1.2

Pb Can 20-50C 19.9 1.5

TAA Can 20-50C 39.4 1.9
Bottle 20-50C 26.5 1.5

Browning index Bottle 20-40C 16.0 14
Bottle 40-50C 45.3 2.1

"Mean of Qi values as calculated from the slope of the Arrhenius plot and from two different temperatures according

to equation (4).

Table 2. Qi values for metals, vitamin C and browning index in canned and bottled orange juices during storage

over 16-weeks

Component Container Temp. range(C)" Average Qun Quality limit?
Sn Can 20-50C 1.8 150 mg/kg?
Fe Can 20-50C 14 10 mg/kg®
Pb Can 30-50C 1.9 0.3 mg/kg’
TAA Can 40-50C 1.9 50% destruction®
Bottle 40-50C 2.5 -
Browning index Bottle 20-40C 1.4 Ay =06
Bottle 40-50C 2.9 g

"Temperature. range in which Q. values were possible to calculate according to equation (5).
23: Korean legal limit, b: ferrous off-flavor limit, ¢: arbitrary limit
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Fig. 1. Arrhenius plot for the metal release in canned
orange juices

[In (kX10") (mg metal/kg juice/week) vs. reciprocal of
absolute storage temperature]
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Fig. 2. Arrhenius plot for the destruction of total asco-
rbic acid in canned and bottled orange juices
[In (kX 10% (% decrease/week) vs. reciprocal of absolute
storage temperature ]
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Fig. 3. Arrhenius plot for the browning index in bottled
orange juices

[In (kX 10% (browning index/week) vs. reciprocal of ab-
solute storage temperature]
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Fig. 4. Changes of monthly average temperature in
Seoul area
(Report of Korean Meteorological Administration)
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Table 3. Calculation of shelf-life (weeks) of canned and bottled orange juices from Qo values for different quality

indexese at various storage temperatures

Container Can Bottle
Quality index Sn Fe IAA TAA Browning index

Storage temp.(C) Q=16 1.3 19 20 18
50 7 21 5 (19)“ 10 6 11

30 18 35 14 (55) 36 24 44

20 29 46 25 (93) 68 48 88

10 46 60 42(159) 129 96 176

Optimal shelf-life”’ 38(9> 5312 34¢8> 72{17>

UShelf-life in parentheses(week) was calculated on the hypothetical basis of 0.5 mg Pb/kg in canned juice.
20ptimal shel-life at the average distribution temperature of 15C as calculated for detrimental guality index in weeks

{months).
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