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Abstract — An immobilized Trigonopsis variabilis cells having an high activity of D-amino acid
oxidase(DAQ) was used to convert CPC into GL-7-ACA. The optimal pH of the reaction system
was 8.0~8.5, and the optimal temperature was 40C. When immobilized cell was used repeatedly
in semi-batchwise reaction, the system retained 80% of the initial activity after used of 12 times
for over 12 hours. The storage stability of the immobilized cell was maintained for 30 days at
4C . The CPC concentration for the maximal reaction rate was about 30 mM and 40 mM for
free and immobilized cells, respectively. Substrate inhibition of CPC concentration more than 50
mM was overcomed by 20~25% by immobilization. Pure oxygen supply into reaction system was
most efficient in D-amino acid oxidase reaction. Continuous conversion to GL-7-ACA from CPC
has been developed with an bioreactor system containing immobilized 7. variabilis cells. By opera-
tion of the reactor for 5 hours, the average conversion yield of >80% and GL-7-ACA production

of 40~45 mM per hour could be obtained.
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Fig. 1. Reaction scheme for the conversion of cephalos-
porin C to 7-ACA by D-amino acid oxidase and GL-
7-ACA acylase.
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Fig. 2. Schematic diagram of column-type bioreactor
packed with immobilized 7. variabilis cells for conti-
nuous formation of GL-7ACA.

1: reactor: 2: warm water inlet: 3: warm water outlet;
4: oxygen sparger; 5: oxygen tank; 6: peristaltic pump;
7: CPC reservoir; 8: water bath(37C); 9: water pump;
10: product outlet
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Fig. 3. Effect of pH on the DAQ activity (A) and stabi-
lity (B) of free () and immobilized cells (@).
Buffers: pH 3.0~3.5: glycine-HCI; 4.0~5.5: acetate; 6.
0~8.0: sodium phosphate, 80~9.0: Tris-HCl; 10.0~
11.0: carbonate; 11.0~12.0: Na,HPO,-NaOH
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Fig. 4. Effect of temperature on the DAO activity (A)
and stability (B) of free (<) and immobilized cells (@).
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DAQO activity of free (C) and immobilized cells (@).
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Fig. 6. Thin-layer chromatogram of GL-7-ACA produ-
ced from CPC by immobilized 7. variabilis cells.
Separation of products was carried out on silica gel
(G ¥ plate using n-butanol:acetic acid:water (3:1:1:
v/v). Lane 1: CPC; 2: GL-7-ACA; 3, 4, 5, 6: products
of reaction for 0, 20, 40, 60 min, respectively
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Fig. 7. HPLC diagram of GL-7-ACA produced from
CPC by immobilized T. variahilis cells.

A: 0 min, B: 20 min, C: 60 min, Column: p Bondapack
C-18 (3.9X300 nm), Mobile phase: 0.1 M potasium
phosphate buffer (pH 7.5), 2~25% acetonitrile, Flow
rate: 1 mi/min, Detection: UVoyy
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Fig. 10. Stability of DAQ activity of T. variabilis cells
immobilized with Ca-alginate during operation of the
batch system.

Semi-batchwise operation was performed with (@} and
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Fig. 11. Stability of DAQO activity of T. variabilis cells
immobilized with Ca-alginate during storage.
The entrapped cells were stored in 50 mM Tris-HCl

buffer (pH 8.3) containing 10 mM CaCl, at 4C for dif-
ferent periods of time.
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