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Immobilization and Degradative Characteristics of Esterase B1 in Engineered Bacteria
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Abstract: Recombinant plasmid pRL - B1 was constructed from detoxifying gene B1 of pesticide resistant Culex pipiens quinque-
fasciatus and from plasmid pRL — 439 containing strong promoter PpshA. We have found that the R — engineered bacteria can de-
grade organo — phosphorous, organo — chlorine insecticides and several other pesticides. The engineered strain E. Coli DHS5a/
pRL - BI was cultured in LB medium at 37 C, 180 r * min~', 16 h with 5% inoculation. The bacterial pellet was sonificated and
centrifuged at 10 000 r * min~"' for 20 minutes at 4 °C in buffer A. The soluble protein was purified with 20% ~80% ammonium
sulphate for precipitation. The optimum factors of immobilized enzymatic reaction and the degradation of parathion by immobilized
esterase B1 were studied for the immobilizing conditions of esterase B1. The results indicated that the optimum immobilizing con-
ditions for esterase Bl were 0. 15 g + L' and 12 h with Ca - alginate under conditions of 30 ¢ + L.=" alginate. Degradative nature of
the immobilized enzyme was determined with special substrate. It has been found that the optimal conditions for degradation of a@ —
NA were pH7.0 ~ 7.5, opt at 40°C and half life of 12 days. Thermal stability of immobilization for esterase B1 was higher than
soluble esterase B1, and the immobilized esterase Bl can be reused several times with high degradative ability. Km and Vmax were
obtained by Lineweaver — Burk plots of the immobilized and soluble esterase for degradation of o — NA. The Km and Vmax for the
immobilized esterase B1 were 1.8 x 10> mmol + =" and 1.45 x 10* U + g~', respectively, while Km and Vmax of the soluble
esterase B1 were 1. 35 x 10 > mmol * L-"and 2. 7 x 10* U - mL~"', respectively. Degradation of parathion by immobilized esterase
B1 was found to be 53. 8% in just 30 minutes.
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Figure 1 Standard curve of immobilized enzyme activity
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Figure 2 Effects of immobilization time on degradation activity
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degradation of enzyme

AT ARG A A i 5 SIS 0 485 6 I DL I BIL S, e 2 30H
SR TE ST R M. FRTE B1 FAAi w2 AL, A
FERAELL 0. 15 » L' 224 WL,
2.3 BEIEW BRI PR IE
2. 3. 1 [ A 52 v ) e pH (AR

3 97E pH 5 4.0.5.0.6.0.7.0.7.5.8.0 F19.0
142 D HR I 1 5 AR TR T BT B EG 71 pH A4, 0.
5.0 MG MIER 0. 05 mol - L~ [UBEEREL S v , pH hy
6.0.6.5.7.0.7. 5 FZE MM 0. 05 mol - L-'Na,HPOs —
NaH.PO, BYZZ i, pH } 8.0, 9.0 [IZE N 0. 05
mol « L' ) Tris — HCl ZE P, IR W TR 30 °C 4%
Al 4, SO0 s pH o 7.0 ~7. 5

60

B 4 A[E pH R4 ERE X E E W BB a5
Figure 4 Effect of different pH and temperature on the enzyme

activity of immobilized esterase B1
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Figure 5 Thermal stability of immobilized esterase B1
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of immobilized esterase B1
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Figure 9 Degradation of parathion by immobilized esterase B1
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