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Hironobu HiGosHI and Sukekazu HAMADA : Proteolytic or
lipolytic activity of psychrotrophic bacteria isolated from
raw meat
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Table 1. Proteolytic activity at different incubation temperatures of organisms
isolated at 5C or 20°C from fresh meat samples

Ne of Incubation temperature shown proteolysis
Organism strain Total
examined 5°%1 20°%! 35°%1 5°.9(0°.359%2 5°.20°%3 20°:35°*%3 5°.35°%3

Pseudomonas 58 ] 6 . . 12 . . 19 (32.8)%¢
Flavobacterium 164 2 37 3 18 37 7 . 104 (63.2)
Alcatigenes 255 : ] 1 . 3 1 © 8 24)
Achromobacter
Acinetobacter 52 . 1 . 1 . . . 2 ( 38)
Coliform bacteria 16 1 . . . . . . 1 ¢ 63)
Staphylococcus 45 3 4 . 7 (15.6)
Micrococcus 79 . 2 3 3 22 . 30 (380
Streptococcus 62 . 4 1 18 . 23 (37.1)
Bacilius 11 . 1 1 1 . 3 (27.3)
Yeast 47 . .
Unclassified

Gram (—) rods 70 . 2 . . 6 2 . 10 (143)

Gram (+) rods 280 . 9 1 3 4 21 . 38 (136)

Gram (+) cocci 12

Total 1,151 4 63 13 25 62 76 . 243 (21.1)

* 1 The lytic activity is shown only at 5C, 20°C. or 35. respectively

* 2 The lytic activity is shown at all three incubation temperatures,

* 3 The lytic activity is shown at both 5C and 20C. 20C and 35C. or 5C and 35C. respectively.
* 4 Number in parenthesis indicates percentage . '

Table 2. Proteolytic activity at different incubation temperatures of organisms
isolated at 5C or 20°C from frozen meat samples

Mo of Incubation temperature shown proteolysis
Organism strain Total
examined 5°% 20°* 35° 5°.20°-35°* 5°.20°% 20°.35°% 5°-35°%*

Pseudomonas 179 16 . . . 12 . . 28 (156)*
Alcaligenes
Achromobacter ) 20
Streptococcus 8
Unclassified

Gram (—) rods 6 1 . . . 1 . . 2 (333)

Gram (+)rods 70

Total 283 17 . . . 13 . 4 30 (106)

. See the footnote in Table 1.
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Table 3. Lipolytic activity for tributyrin at different incubation temperatures
of organisms isolated at 5°C or 20°C from fresh meat samples

Na of Incubation temperature shown lipolysis
Organism strain Total
examined 5°% 20°* 35°*% 5°.20°35°* 5°-20°* 20°-35°% 5°.35°*

Pseudomonas 58 . 4 . . 4 . . 8 (13.8)*
Flavobacterium 164
Alcaligene
Achmf:’ob:mr ) 255 24 3 . 60 126 . . 213 (835)
Acinetobacter 52 . 3 . 19 23 2 . 47 (90.4)
Coliform bacteria 16
Staphylococcus 45 . 3 . . . 4 . 7 (15.6)
Micrococcus 79 . 3 . 1 2 6 . 12 (15.2)
Streptococcus 62 .
Bacillus 11 . 1 . . . 1 . 2 (18.2)
Yeast 47 . 2 . . 1 . . 3 ( 64)
Unclassified

Gram () rods 70 1 5 . 7 21 1 . 35 (50.0)

Gram (+)rods 280 . 3 . 2 5 1 . 11 ( 3.9)

Gram (+) cocci 12 . . . 1 . . . 1 ( 83)

Total 1,151 25 27 . 90 182 15 . 339 (29.5)

* . See the footnote in Table 1.
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Table 4. Lipolytic activity for butter fat at different incubation temperatures
of organisms isolated at 5°C or 20°C from fresh meat samples

Na of Incubation temperature shown lipolysis
Organism strain - Total
examined 5°% 20°% 35°* 5°.20°-35°* 5°-20°* 20°-35°* 5°-35°*%

Pseudomonas 24 1 4 . . 5 . . 10 (41.7)*
Flavobacterium 4 . . N ‘
Alcaligenss ) 133 12 . 97 30 2 - 132 (992)
Acinetobacter 20 . . . 17 2 . . 19 (95.0)
Coliform bacteria 6 . . 1 . . . . 1 (16.7)
Staphylococcus 1 .
Streptococcus 13 . . . . 1 . . 1 C17)
Yeast 5 . 1 . . 3 . . 4 (80.0)
Unclassified

Gram (—) rods 14 . . . 6 5 . . 11 (786)

Gram (+) rods 9 . 1 . . 3 . . 4 (44.4)

Gram (+) cocci

Total 232 2 8 1 120 49 2 . 182 (784)

* . See the footenote in Table 1
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Table 5. Lipolytic activity for tributyrin at different incubation temperatures
of organisms isolated at 5°C or 20°C from frozen meat samples

Na of Incubation temperature shown lipolysis
Organism strain Total
examined 5°* 20°* 35°% 5°.20°-35°% §°.20°% 20°-35°* 5°.35°%
Pseudomonas 179 2 . . 1 2 . . 5 ( 28)*
Alcaligenes :
Achromobacter 20 5 8 12 20 (100.0)
Streptococcus 8
Unclassified
Gram (-) rods 6
Gram (+) rods 70 . . . . 1 . . 1 ( 14)
Total 283 7 3 . 1 15 . . 26 ( 92)

* : See the footenote in table 1.
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Table 6. Lipolytic activity for butter fat at different incubation temperatures
of organisms isolated at 5°C or 20°C from frozen meat samples

Na of Incubation temperature shown lipolysis
Organism strain Tatal
examined 5°% 20°* 35°% 5°.20°-35°% 5°.20°% 20°.35°% 5%-35°*

Pesudomonas 179 1 29 . 3 78 . . 111 (62.0)
Alcaligenes
Achromobacter ) 20 . ¢ : 13 7 20 (100.0)
Streptococcus 8 . . . . 3 . . 3 (317.8)
Unclassified

Gram (—) rods 6 :

Gram (+) rods 70 14 1 . 1 49 . . 65 (92.9)

Total 283 15 30 . 17 137 . . 199 (70.3)

* ! See the footenote in Table 1.
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Summary

A total of 1,434 strains isolated by incubation at 5°C for 10 days or at 20°C for 4 days from
fresh meat and frozen meat were proteolytic or lipolytic (tributyrin and butter fat) activity at three
different incubation temperatures.

Proteolytic activity was demonstrable with 21.1% of the 1,151 strains isolated from fresh meat
and with 10.6% of the 283 strains isolated from frozen meat. Among these organisms with
proteolytic activity Flavobacterium was most frequent, followed, in order, by Micrococcus,
Streptozoccus, Pseudomonas or Bacillus. Most of gram-negative bacilli showed proteolytic activity at
5°C and 20°C incubation, and, most of gram-positive bacilli and cocci showed at 20°C and 35°C.

Lipolytic activity for tributyrin was shown by relatively samll fractions of the organisms, i.e.
29.5% of all strains from fresh meat and 9.2% of those from frozen meat, whereas the corresponding
ratios of organisms capable of degrading butter fat were prominent, 78.4% and 70.3% respectively.
The Acinetobacter and Alcaligenes-Achromobacter strains virtually all displayed lipolytic activity in
both fat-containing media, mostly at both 5°C and 20°C or at all three different incubation

temperatures, irrespective of sources of isolation.




