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Hydrolysis of Triglycerides with Cold-Adapted Lipase of Psychrobacter sp. S3 Isolated from Intertidal
Flat. Lee, Sung-A, Jung-Hyun Lee!, Sang-Jin Kim', and Hyung-Kwoun Kim*. Division of Biotechnology,
The Catholic University of Korea, 43-1, Yokkok 2-dong, Wonmi-gu, Bucheon, Gyeonggido 420-743, Korea,
"Marine Biotechnology Research Centre, KORDI, Ansan, P O. Box 29, 425-600, Korea — Lipase-producing bac-
teria (S3) were isolated from intertidal flat at Saemanguem. A isolated strain was identified as Psychrobacter
species by physiological and fermentational characterization as well as 16S rRNA analysis. The strain was
then named as Psychrobacter sp. S3. P. sp. S3 grew most rapidly at 30°C, but grew well even at 10°C and its
lipase activity was most high when cultivated at 20°C. Lipase S3 had optimum temperature of 30°C for the
hydrolysis of p-nitrophenyl caproate and had more than 80% activity even at 10°C. The activation energy was
calculated to be 1.5 kcal/mol, which showed that it was a typical cold-adapted enzyme. It was an alkaline
enzyme with optimum pH of 9.0~9.5. It could hydrolyze various length of triglycerides. Among them, it
hydrolyzed most rapidly Cs4, Cy4, Ci6-length triglycerides. When added to tributyrin-agarose gel, lipase S3

hydrolyzed tributyrin most rapidly at 30 and 40°C, but it could hydrolyze well even at 4°C.
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Table 1. Physiological and fermentation properties of the iso-
lated strain S3.

Test reaction/enzyme  Result Test reaction/enzyme Result
Nitrate to nitrite - Mannose assimilation -
Nitrate to nitrogen - Mannitol assimilation -

Indole production _ N-Acetyl-glucosamine i

assimilation
Acidification - Maltose assimilation -
Arginine dihydrolase - Gluconate assimilation -
Urease - Caprate assimilation -
B-Glucosidase - Adipate assimilation -
Protease - Malate assimilation +

Citrate assimilation -
Phenyl-acetate assimilation -
Cytochrome oxidase +

B-Galactosidase -
Glucose assimiation -
Arabinose assimilation  +

S3
] P. glacincola
| P. pacificensis
P. meningitidis
P. aquatica
P. vallis

_: P. alimentarius

P. marincola
1

0

1.4

Nucleotide substitutions (x100)

Fig. 1. Phylogenetic tree of the isolated strain S3 and closely
related Psychrobacter species.
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Fig. 2. Growth curve and lipase production of £, sp. S3. A. P. sp. S3 was cultured at 30°C ( O ), 20°C ( @ ), and 10°C ( [ ) and cell growth
was measured with absorbance at 600 nm. B. Hydrolytic activity of growth media was measured by pNPC assay. TBN-zymogram was done

with growth media obtained from 20°C-cultivation.
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Fig. 3. SDS-PAGE of lipase S3. Lane 1, protein size marker; lane
2, sample from ammonium sulfatate precipitation; lane 3, from
DEAE-Sepharose chromatography; lane 4, from hydroxyapitie
chromatography. Arrow indicates the 33,000-sized putative lipase.
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Fig. 4. Effects of temperature and pH on lipase S3. A. Hydrolytic
activity toward pNPC was measured at different temperatures. B.
1/T-Log(v) graph was drawn to calculate activation and inactivation
energy. C. Thermostability was measured. D. Hydrolytic activity
was measured at different pHs.
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Fig. 5. Substrate specificity of lipase S3. A. Hydrolytic activity was measured toward various triglycerides. B. Hydrolytic activity was mea-

sured toward various natural fats or oils.

Fig. 6. Hydrolytic of TBN-agarose gel with lipase S3. TBN-agarose gel was hydrolyzed with lipase S3 at different temperatures. C, no

enzyme; S, lipase S3.
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