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Enzyme Activity of Isolated Psychrotrophic Bacteria
from Raw Milk of Different Regions on Season
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Abstract

The aim of this study was to investigate the effect of season and location on activities of enzyme produced by psychrotro-
phic bacteria isolated from raw milk located in Kyunggi region of South Korea. Agar diffusion and colorimetric methods
were used for the lipase and protease activities of psychrotrophic bacteria. Intensities of dark blue and transparent ring
around colony were compared for activity measurement. Nutrient agar with 1% skim milk added was employed for measu-
ing protease activity. 14 strains of Arthrobacter russicus with lipase activity and 19 strains of Chryserobacterium shigense
with protease activities were found to be present. It was found that Acinetobacter genomospecies 10 (match %: 99.90) iso-
lated from B region in fall was the most lipolytic species, whereas Serratia liquefaciens (match %: 99.39) isolated from the
same region in spring was the most proteolytic species. Growth curve of Acinetobacte and Serratia liquefaciens was a typ-
ical sigmoidal form. Lipase activity increased with incubation time, but its activity began to drop at stationary to motality
phase. Optimum condition for incubation time, pH and temperature for extracellular lipase from Acinetobacter genomospe-
cies 10 (match %: 99.90) was 12 h, 8.5, and 45°C, respectively. Extracellular protease from Serratia liquefaciens (match
%:99.39) had the same optimum incubation time and pH as extracellular lipase, but optimum temperature was 35°C.
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Table 1. Lipase and protease activities of isolated bacteria over four seasons

Season Closest relative in MicroSeq Library

Lipase Activity

Protease Activity

Chryseobacterium shigense
Rahnella aquatilis
Acinetobacter haemolyticus
Sphingobacterium faecium
Pseudomonas poae
Rhodococcus baikonurensis
Acinetobacter genomospecies 10
Curtobacterium flaccumfaciens
Rhodococcus erythropolis DSM=43933
Chryseobacterium scophthalmum
Pseudomonas marginalis
Arthrobacter russicus
Microbacterium liquefaciens
Yersinia kristensenii
Obesumbacterium proteus
Janthinobacterium lividum
Raoultella omithinolytica
Spring Acinetobacter genomospecies 3
Pedobacter heparinus
Acinetobacter Iwolffii
Acinetobacter baumannii
Serratia grimesii
Yersinia aldovae
Pseudomonas asplenii
Serratia liquefaciens
Pseudomonas fluorescens ATCC=13525
Pseudomonas fluorescens A(bt) ATCC=17554
Psychrobacter faecalis
Raoultella planticola
Pseudomonas mucidolens
Pseudomonas fragi
Psychrobacter maritimus
Pseudomonas brenneri
Pseudomonas viridiflava
Carnobacterium maltaromaticum

O++000F+000+0%1t01t000000}

+
+
+

Pseudomonas brenneri
Pseudomonas asplenii
Sphingobacterium faecium
Chryseobacterium indologenes
Pseudomonas mucidolens
Kluyvera cryocrescens
Enterobacter amnigenus
Leclercia adecarboxylata
Chryseobacterium indoltheticum
Summer Pseudomonas fluorescens A(bt) ATCC=17554

Pseudomonas fragi
Azorhizophilus paspali

Pseudomonas chlororaphis

Acinetobacter Iwoffii

Raoultella planticola

Pantoea agglomerans ATCC=27155
Hafnia alvei
Exiguobacterium acetylicum
Acinetobacter genomospecies 9

1 +000+0000010000000t00 0000000000 F}F0000000F00+0000 +000
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+++

+++
+++
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Table 1. Lipase and protease activities of isolated bacteria over four seasons (Continued)

Season Closest relative in MicroSeq Library Lipase Activity Protease Activity
Acinetobacter genomospecies 11 ++
Summer Acinetobacter genomospecies 10 +++
Acinetobacter johnsonii +++
Acinetobacter johnsonii +++
Acinetobacter genomospecies 9 ++

+
+
+

Acinetobacter genomospecies 10
Acinetobacter genomospecies 11
Hafnia alvei
Exiguobacterium oxidotolerans
Chryseobacterium indoltheticum
Enterobacter amnigenus
Pantoea agglomerans ATCC=27155
Pseudomonas mucidolens
Acinetobacter haemolyticus
Janthinobacterium lividum ATCC=12473
Escherichia coli ATCC=35382
Pseudomonas lundensis
Sphingobacterium faecium
Carnobacterium maltaromaticum ATCC=35586
Rhodococcus baikonurensis
Fall Chryseobacterium indologenes
Chryseobacterium wanjuense
Chryseobacterium shigense
Chryseobacterium gleum
Acinetobacter baumannii
Stenotrophomonas rhizophila
Gordonia terrae
Pseudomonas asplenii
Rahnella aquatilis
Raoultella terrigena
Pseudomonas poae
Acinetobacter genomospecies 3

+O0Ff+000FO0OFf0000O0OO0O +OOOIO+¢$+OOOOOOO

Pseudomonas fulva

+
+

Pseudomonas brenneri
Brevundimonas diminuta

O

+++
+++
+++

Pantoea dispersa
Microbacterium liquefaciens
Serratia quinivorans

Acinetobacter johnsonii
Sphingobacterium faecium
Serratia fonticola
Chryseobacterium joostei
Chryseobacterium shigense
Serratia liquefaciens
Acinetobacter genomospecies 9

. Acinetobacter genomospecies 11
Winter & P

0000 %0000

Acinetobacter haemolyticus
Pseudomonas extramorientalis -+
Acinetobacter genomospecies 10
Flavobacterium saccharophilum
Rhodococcus baikonurensis
Stenotrophomonas rhizophila
Rhodococcus erythropolis ATCC=4277

Janthinobacterium lividum ATCC=12473

0000+t ~1000000FfH+0000+0000+10FT00000+000000000 foO ¢
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Table 1. Lipase and protease activities of isolated bacteria over four seasons (Continued)

Season Closest relative in MicroSeq Library Lipase Activity Protease Activity

Pantoea agglomerans ATCC=27155 O O
Pseudomonas lundensis O O

Pseudomonas brenneri O -+

Pseudomonas fluorescens A(bt) ATCC=17554 O +++
Arthrobacter sulfureus ATCC=19098 O O
Chryseobacterim balustinum +++ O
Pseudomonas marginalis + ++
Arthrobacter russicus +++ O
Psychrobacter faecalis + O
Hafnia alvei O O
Pedobacter heparinus O O
Winter Psychrobacter maritimus +++ O
Lactococcus raffinolactis + O
Pseudomonas veronii + O

Serratia grimesii ++ +++
Acinetobacter baumannii O O
Pseudomonas mucidolens O ++
Chryseobacterium scophthalmum O O
Yersinia intermedia O O
Arthrobacter pascens O O

Serratia plymuthica O -+
Lactococcus lactis cremoris ATCC=19257 O O
Streptococcus parauberis O O
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Fig. 1. Lipase activities of isolated bacteria from different location over four seasons. A~H: different locations, F: fall, W: winter,
S: summer, s: spring. Significant differences indicated by different letters were analyzed using Duncan's multiple range

test (p<0.05).
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Fig. 2. Protease activities of isolated bacteria from different location over four seasons. A~C, E~H: different locations, W: winter,
S: summer, s: spring, F: fall. Significant differences indicated by different letters were analyzed using Duncan's multiple

range test (p<0.05).
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Fig. 3. Growth curve of psychrotrophic bacteria at 30°C. (A) Acinetobacter genomospecies 10, (B) Serratia liquefaciens.
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Fig. 4. Changes in lipase activities during incubation time. Significant differences indicated by different letters were analyzed
using Duncan's multiple range test (p<0.05). (A) Acinetobacter genomospecies 10 (lipase), (B) Serratia liquefaciens (pro-

tease).
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