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The Improvement of surface activity and Emulsification Activity by Transformation of Lipase Gene
in Kiebsiella sp. KCL-1, Oil-Degrading Bacterium. Soo-Yeol Chung®. School of Food Science, Dongju
College, Busan 604-715, Korea —To improve and oil degrading activity, the lipase gene from
Pseudomonase sp. was transformed into Klebsiella sp. KCL-1, an oil degrading bacterium. The selected
trasformant was named as a KCL-1/pET-Lip. The surface tension of culture broth of KCL-1/pET-Lip
was decreased to 33 dyne/cm from 55 dyne/cm using 4% (v/v) soybean oil as sole carbon source.
The surface tension were 44 and 37.5 dyne/cm, to 2% (w/v) glucose and 4% (v/v) kerosene medium,
respectively. The emulsification activity of the biosurfactant solution containing lipase of KCL-1/
pET-Lip improved better than wild type KCL-1. The soybean oil was most efficient carbon source
and substrate for surface activity and emulsification activity of KCL-1/pET-Lip. The expression of

lipase was confirmed by SDS-PAGE.
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Fig. 1. Physical map of recombinant plasmid pET-Lip.
Km; resistance to kanamycin, MCS; multi cloning
site, Lip; lipase gene.
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Fig. 2. Surface tensions and cell growth curves of KCL-1 and
KCL-1/pET-Lip in 2% glucose as C-source.
The strains were grown at 37C in C-medium supple-
mented with 2% (v/v) glucose. - and —a— indicated
surface tension with KCL-1 and KCL-1/pET-Lip,
respectively. {3— and —— marked cell growth curves by
KCL-1 and KCL-1/pET-Lip, respectively.
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Fig. 3. Surface tension and cell growth curves of KCL-1 and
KCL-1/pET-Lip in 4% soybean oil as C-source.
The strains were grown at 37°C in C-medium containing
4% soybean oil. The marks is the same as indicated in
Fig. 2.
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Fig. 4. Surface tension and cell growth curves of KCL-1 and
KCL-1/pET-Lip in 4 % kerosene as C-source.
The strains were grown at 37°C in C-medium con-
taining 4% kerosene. The marks is the same as
indicated in Fig. 2.
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Fig. 5. Cell growth and surface tension of KCL-1/pET-Lip in
0.2% glucose+2% soybean oil medium.
The C-sources were used by 0.2% glucose+2% soy-
bean oil. The surface tension were measured by using
the ring method on a DeNouy Tensiometer at room
temperature.
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Fig. 6. The comparison of emulsification activity by the bio-
surfactant solution KCL-1 and KCL-1/pET-Lip.
The sample mixture was shaken vigorously by vor-
texing. After standing for 10 min, measurement of the
emulsification activity was determined by absorbance
(A 540).
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Fig. 7. Analysis to SDS-PAGE of lipase gene expression in
KCL-1/pET-Lip.
The total protein was loaded 10 pl (1 pg/ul) and
standard markers (BSA, 66 kDa; albumin, 45 kDa; oval-
bumin, 36 kDa; glyceraldehyde-3-phosphate dehydro-
genase, 29 kDa; carbonic anhydrase, 24 kDa; tryp-
sinogen, 20.1 kDa; trypsin inhibitor, 14.2 kDa; a-
lactalbumin) was 5 pl. Lane 1, BSA(standard matkers);
Lane 2, 3, 4, total protein of KCL-1; Lane 5, 6, 7, total
protein of KCL-1/pET-Lip.
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