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Prevention of Gaseous Spoilage by Butyric Acid Anaerobes
in Canned Fruits— |

In Canned Mandarin Orange

Yoshiaki Ikegami ¢ Chuji Okaya ¢ Zenjiro Sawayama
Yoshio Shimoda » Daizo Mori » Masakazu Oku

Gaseous spoilage in commercially manufactured canned mandarin orange have been known
to be caused by yeasts (including Saccharomyces cerevisiea), lactic bacteria (Lactobacillus
brevis) and butyric anaerobes (Clostridium pasteurianum).

Spoilage by yeasts and lactic bacteria could be prevented by practising adequate processing.
However, it is impossible to destroy the spores of C. pasteurianum with the standard commercial
process (Fig. 1).

The spoilage is characterized by the formation of large amounts of gases including hydrogen
and carbon dioxide. The contents of the can have strong butyric odor (Table. 3).

No spoilage took place in samples buffered to pH below 3.50, even when underprocessed.
The spores preferably decreased during storage at 28°C (Fig. 2).

Results obtained from the study on the effect of variation in pH on the growth of C.
pasteurianum in processed mandarin orange indicated that no spoilage occurred in samples
buffered to 3.67 to 3.75. Thirty three percent spoilage was observed at pH3.90 to 3.97, 92%
at pH 4.12 to 4.24 and 100% at pH 4.40 to 4.42 (Table. 5).

In consideration of the safety factor, canned mandarin orange should be adjusted to pH
below 3.5, and good sanitary practices in the factory are recommended as possible means of

preventing spoilage by C. pasteurianum.
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Table. 1 Number of butyric anaerobes in canned mandarin orange samples on the market.

Samples Net wt () pH Brix Butyric anaerobes B/alcteria
A-1 327 3.24 19.5 <20 <20
-2 325 3.20 18.5 <20 <20
B-1 327 3.43 18.0 <20 <20
-2 322 3.40 18.0 <20 <20
C-1 316 3.43 18.0 <20 20
-2 321 3.42 18.0 <20 <20
D-1 327 3.33 18.0 45 170
-2 328 3.33 17.5 20 78
E-1 322 3.28 18.0 <20 1700
-2 325 3.30 18.0 40 2200
Table. 2 Morphological and cultural characteristics.
C. pasteurianum D-1-3 E-1 F-1
Form Rods Rods Rods Rods
Cell Size 0.9~1.7x 0.7x3.0 0.6~0.7 0.6~0.7x
3.5~4.7n ~4.0n %3.5n 3.0~4.5n
s Shape Ovoid Ovoid Ovoid Ovoid
pore Position Subterminal Subterminal Subterminal Subterminal
Motility + + + +
Grame stain + + + +
Gelatin liquefaction - — — _
Iron milk + - — -
Indol production i - — —
Hydrogen sulfide production - — - -
Action on nitrate — - - —
Glucose A+ G+ A+ G+ A+ G+ A+ G+
Fructose + -+ + + + + + +
Galactose + + + + -+ + + +
Mannose + + + o+ + o+ + o+
Arabinose + + - — - - - -
Xylose + + - - - - - =
Rhamnose — - - - - - - -
Maltose + + + + + + + +
Lactose - — — - — - — -
Sucrose + + + + + + + +
Raffinose + + + + - - + +
Starch + + + + + + + +
Inulin + + + + + + - —
Glycogen - - - - + + - -
Mannitol + + + + + + + +
. Strictly Strictly Strictly Strictly
Relation to {ree oxygen anaerobes anaerobes anaerobes anaerobes
Optimum temperature 25-C ! 28°C 28°C 28°C
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Table 3 Production of organic acid and gas.

(Culture and canned mandarin orange)

L7-E—1 BLUHAEH Organic acid Culture medium® Canned mandarin orange
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Fig. 1 Survival curves of butyric spores
at various temperature,
(Spores suspended in orange juice,
pH 3.5)
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Table, 4 Effect of pH on germination of
butyric spores of various co-

ncentration.
Spore concentration
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in canned mandarin orange

Table. 5 Effect of pH on growth of C. pasteurianum
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Fig. 2 Decrease of spores in canned
mandarin orange during storage

at 28°C.
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