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Tin Content of Canned Orange Juice during Storage under the
Different Canning Conditions
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Abstract

The effects of filling amount and temperature of orange juices on the release of tin from can were
investigated according to storage period and temperature. For the experiment, the orange juice in
can with the full weight of 200g were filled respectively with 170g, 180g, 190g, respectively, changing
filling temperature to 80°C, 88°C, 93°C. In the case of 170g orange juice content, all samples with
the filling temperature at 80°C, 88°C, 93°C and the storage temperature at 4°C, 26°C, 40°C surpassed
150ppm(the permitted limit of tin) of released tin content after 30 days in ascending order. In the
case of 180g orange juice content, all samples except the one with the filling temperature at 93°C
and storage temperature at 4°C, which took 90 days to surpass the limit, surpassed 150ppm of released
tin content after 30days. In the case of 190g orange juice content, the samples with the filling tem-
perature of 88°C and 93°C and with the storage temperature at 40°C took 60 days to reached to the
limit, while the samples with the storage temperature at 4°C and 26°C contained within the 150ppm
limit for 240 days. The vacuum of can increased as the filling temperature was increased, and the
sample with higher filling amount and temperature at the lower storage temperature decreased the
release of tin.
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Fig. 1. Changes of tin content and vacuum in canned
orange juices filled with 170g during storage
at 4°C.

(Filling temperature- O: 80°C, [1: 88°C, 4: 93°C).
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Fig. 2. Changes of tin content and vacuum in canned
orange juices filled with 170g during storage
at 26°C.

(Filling temperature- O: 80°C, 0J: 88°C, A: 93°C).
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Fig. 3. Changes of tin content and vacuum in canned
orange juices filled with 170g during storage
at 40°C.

(Filling temperature- O: 80°C, [I: 88°C, a: 93°C).
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Fig. 4. Changes of tin content and vacuum in canned
orange juices filled with 180g during storage
at 4°C.

(Filling temperature- O: 80°C, (0 88°C, A: 93°C).
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Fig. 5. Changes of tin content and vacuum in canned
orange juices filled with 180g during storage
at 26°C.

(Filling temperature- O: 80°C, [0 88°C, A: 93°C).
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Fig. 6. Changes of tin content and vacuum in canned
orange juices filled with 180g during storage
at 40°C.

(Filling temperature- O: 80°C, [: 8°C, 4: 93°C).
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Fig. 7. Changes of tin content and vacuum in canned
orange juices filled with 190g during storage
at 4°C.

(Filling temperature- O: 80°C, [I: 88°C, A: 93°C).
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Fig. 8. Changes of tin content and vacuum in canned
orange juices filled with 190g during storage
at 26°C.

(Filling temperature—- O: 80°C, (J: 88°C, A: 93°C).
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Fig. 9. Changes of tin content and vacuum in canned
orange juices filled with 190g during storage
at 40°C.

(Filling temperature- O: 80°C [J: 88°C, A: 93°C).
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Table 1. Correlation coefficients(r) between tin content and vacuum of can according to filling amount, filling

temperature and storage temperature(N=10)

Filling temperature(°C)

Storage
temp.°C) 80 88 93 80 83 93 80 88 93
mp.
Filling amount of 170g Filling amount of 180g Filling amount of 190g
4 -0.7201" -0.7636"  0.2454 -0.7657"" -05958"  -0.6110" -0.7469™ -0.6472" -0.4598
26 -0.8958"™" -0.8276™" -0.7994""  -0.8783"" -0.7178" -0.3794 -0.8718™ -0.8776" -0.6545"
40 -0.7642" -05724" -09444™  -0.7666™" -0.7279" -09026™"  -0.7487" -06874" -0.5979"

“Significant at 10% level(r> 05495} ), *"Significant at 5% level(r>10.6321}), *Significant at 1% level(r>|0.7646 | )
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