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Causes of Can Swelling of Commercially Canned Fruits
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Abstract
Seventy nine swollen commercially canned grapes and peaches were collected from wholesale and retail

outlets in Seoul area for the investigation of the causes of their swell. Hydrogen generation and microbial
spoilage were the only two common causes of can swelling. Nevertheless, the spoilage profile of the two pro-
ducts was different. Seventeen out of twenty one canned peaches were spoiled by microorganisms, while the
rest of five were swollen due to hydrogen generation. In contrast, fifty one out of fifty eight canned grapes
were swollen due to hydrogen generation, while the rest of seven were spoiled by microorganisms. Seventeen
yeast and five bacterial strains were isolated and only the yeasts were identified to their genera and species.
Saccharomyces cerevisiae was the most frequently isolated spoilage yeast, closely followed by Torwlopses
stellate. Candida parapsilosis, Pichia kluyveri, Pichia membranaefaciens, Torulopsis globosa and Torulopsis
lactis-condensi were also isolated but with lower frequencies.
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Table 1. pH distribution of normal, microbially spoiled, and hydrogen-swelled canned grapes

(t_mmbers of cans)

pH normalt microbially hydrogen pH normal micro.bially hydrogen
spoiled swelled spoiled swelled
3.1 1 1 0 5.1 0 0 0
3.2 3 2 0 5.2 0 0 1
33 5 0 0 53 0 0 2
34 1 0 0 54 0 0 1
35 0 1 2 5.5 0 0 3
36 0 0 0 5.6 0 0 2
3.7 0 1 0 5.7 0 0 1
38 0 0 1 5.8 0 0 2
3.9 0 0 2 5.9 0 0 1
4.0 0 0 0 6.0 0 0 3
4.1 0 1 1 6.1 0 0 0
42 0 0 0 6.2 0 0 1
43 0 0 3 6.3 0 0 2
44 0 0 1 6.4 0 0 3
4.5 0 1 5 6.5 0 0 3
4.6 0 0 0 6.6 0 0 1
4.7 0 0 3 6.7 0 0 0
48 0 0 5 6.8 0 0 1
4.9 0 0 0 6.9 0 0 0
5.0 0 0 1 7.0 0 0 0

a: Normal cans mean unswollen cans purchased from local retail stores.

Table 2. Yeasts isolated from swollen canned grapes
and the frequencies of their appearance

Strain Frequencies

. of appearance
Saccharomyces cerevisiae 3
Pichia membranaefaciens 1
Candida parapsilosis 1
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Table 3. pH distribution of normal, microbially spoiled, and hydrogenswelled canned grapes

(numbers of cans)
oH normal® microbially hydrogen oH normal micro.bially hydrogen
) spoiled swelled spoiled swelled

.31 0 0 0 5.1 0 0 0
3.2 0 0 0 5.2 0 0 0
33 0 0 0 53 0 0 0
34 0 0 0 54 0 0 0
35 0 0 0 55 0 0 0
3.6 1 4 0 5.6 .0 0 0
3.7 1 0 0 5.7 0 0 0
3.8 1 0 1 5.8 0 0 0
3.9 3 2 0 5.9 0 0 0
4.0 5 3 0 6.0 0 0 0
4.1 1 2 1 6.1 0 0 2
4.2 2 1 0 6.2 0 0 0
43 1 0 3 6.3 0 0 1
44 0 0 0 6.4 0 0 0
45 0 0 0. 6.5 0 0 0
4.6 0 1 0 6.6 0 0 0
4.7 0 1 3 6.7 0 0 0
438 0 1 5 6.8 0 0 0
49 0 0 0 6.9 0 0 1
5.0 0 0 0 7.0 0 0 0

a: Normal cans mean unswollen cans purchased from local retail stores.

Table 4. Yeasts isolated from canned peaches and the

frequencies of their appearance

Strains Frequencies
of appearance
Torulopsts stellata 5
Saccharomyces cerevisiae 4
Torulopsts globosa 1
Torulopsis lactis-condensi 1
Pichia kluyveri 1
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Table 5. Characteristics of bacteria isolated from spoiled canned peaches

No. of Shape Gram Catalase Oxygen Spore
sample stain formation requirement formation
2 coccus + - facultative -
: anaerobe
1 coccus + ~ obligate -
anaerobe
1 bacillus + + facultative +
anaerobe
1 bacillus - - facultative -
anaerobe
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