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Production of Enantioselective Lipase from Acinetobacter sp. SY-01. Park, Ho 11, Pyong Kyun Shin, and
Daewon Pak*. Water Fnvironment & Remediation Research Center. Korea Institute of Science and Technol-
0gy(KIST), Seoul 136-791, Korea - Lipase from Acinetobacter sp. SY-01 plays an important role enzyme that
sroducts chiral drug. We investigated optimum condition for mass production of Acinetobacter sp. SY-01
ipase. Addition of among the different oils to medium. olive oil was optimal for enzyme production. When
1).2% olive oil was added as a carbon source, the production of lipase was increased to a maximum. The opti-
num pH and temperature were pH 7 and 30°C. In the presence of Fe*" and Ca®*, the lipase activity was dra-
matically enhanced by 280% and 160%, respectively. SY-0O1 lipase was stable in the most of the DMSO
among organic solvents. The addition of triton-X 100 increased the SY-01 lipase by 100-fold. The optimum
composition of medium for production of the enzyme was 0.8% yeast extract, 0.2% olive oil, 0.4% triton X-

100 + 40% DMSO. 0.1% NH,CI, 0.4% K,HPO,,
‘pH 7.0).

3.9% NaH,POy, 0.03% CaCl; - 2H,0, 0.01% FeSO, - TH,O
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Table 1. Isolated strains producting lipase which enantioselec-
tively itraconazole(Cis-2-bromomethyl-2-(2.4-dichlorophenyl)-
13-dioxolane-4-methyl acetate).

Strains Conversion (%) ees (%) eep (%)
A. sp SY-01 70.4 81.2 453
2 11.73 1.77 38.29
3 41.63 6.63 4.58
4 69.11 39.12 21.02
5 59.92 54.63 43.75
6 17.30 5.39 50.61
7 13.89 3.32 51.41
8 12.64 2.53 21.58
9 41.19 37.41 61.10
10 78.07 20.19 1.57

(ees=enantiomeric excess for substrate, eep=enantiomeric excess
for product).
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Fig. 1. HPLC chromatograms of substrate and product after resolution by enzymatic hydrolysis reaction (H: n-hexane peak, A. B:
substrates peak, C. D: product peak). Enantiomeric excess for sbustrate (ees) value of Acinetobacter sp. SY-01 is 81.2%. A diagram of

substrates (A, B) and products (C, D).
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Fig. 2. Effect of carbon substrates on lipase production. The
basal medium contained yeast extract (0.8%). Culture were grown
at 30°C for 12h in the presence of each of the carbon substrates.
Enzyme reaction was carried out at 50°C for 2h in 0.1 M trizma
buffer (pH 7.0).
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Fig. 3. Effect of various concentration of olive oil on lipase pro-
duction. The basal medium contained yeast extract (0.8%). Cul-
ture were grown at 30°C in the presence of various concentration
of olive oil. Enzyme reaction was carried out at 50°C for 2h in
0.1 M Tris-HCl buffer (pH 7.0). Cell growth (O: add 0.2% olive
oil, [J: add 0.4% olive oil, A: add 0.6% olive oil, V: add 0.8%
olive oil, : add 1.0% olive oil), Lipase activity (@: add 0.2%
olive oil, l : add 0.2% olive oil, A : add 0.2% olive oil, ¥ : add
0.2% olive oil, @ : add 0.2% olive oil).
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Fig. 4. Effect of temperature on lipase production. The basal
medium contained yeast extract (0.8%). Culture were grown at pH
7.0 in the presence of concentration of olive oil. Enzyme reaction
was carried out at S0°C for 2h in 0.1 M trizma buffer (pH 7.0). CI:
Cell growth, Z: Enzyme activity.
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Fig. 5. Effect of pH on lipase production. Enzyme reaction was
carried out at 50°C for 2h in 0.1M citrate-phosphate buffer (pH 4-
5), 0.1M phosphate buffer (pH 5-8), 0.1 M Tris-HCI buffer (pH 8-
9), and 0.1 M glycine-NaOH buffer (pH 9-11). O. @: citrate-
phosphate buffer, (1. l: phosphate buffer, A. A: Tris-HC] buffer,
V. ¥ : glycine-NaOH buffer.
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Table 2. iffect of metal ions on lipase production.

Relative activity Relative activity

. i

Metal ion (%) Metal ion (%)
Nong: 100 Ag® 33.4
Fe*' 280 Cu®* 103.4
Ca®' 160 Ba®* 16.7
Co* 16.7 Ni* 26.7
Mn?®’ 60.0 K* 56.7
Mg? 96.7 Na' 46.7

The basal medium contained yeast extract 8 g/l, NHsCI 1 g/,
KoHPO, 4.35 g/l, NaH,P0, 3.9 g/L.
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Fig. 6. Effect of different solvents on lipase production. Culture
were grcwn containing various organic solvents (40%) at 30°C for
12h. Enzyme reaction was carried out at 50°C for 2h in 0.1 M Tris-
HCI bufter (pH 7.0).
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Fig. 7. Effect of various concentration DMSO on lipase pro-
duction. Culture were grown at 30°C for 12h. Enzyme reaction
was carried out at 50°C for 2h in 0.1 M Tris-HCI buffer (pH 7.0).
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Fig. 8. Effect of various concentration of triton X-100 on lipase
production. Culture were grown at 30°C for 12h. Enzyme reac-
tion was carried out at 50°C for 2h in 0.1 M Tris-HC1 buffer (pH
7.0).
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