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Production of L(+)-tartaric acid by immobilized Rhizobium
strain BK-20

Xiang Lan, Wenna Bao, Haifeng Pan, Zhipeng Xie, and Jianguo Zhang
Institute of Biochemistry, College of Life Sciences, Zhejiang University, Hangzhou 310058, Zhejiang, China

Abstract: The cis-epoxysuccinate hydrolase (CESH) from Rhizobium strain BK-20 is the key enzyme for L(+)-tartaric
acid production. To establish a highly efficient and stable production process, we first optimized the enzyme production
from Rhizobium strain BK-20, and then developed an immobilized cell-culture process for sustained production of
L(+)-tartaric acid. The enzyme activity of free cells reached (3 498.0+142.6) U/g, and increased by 643% after
optimization. The enzyme activity of immobilized cells reached (2 817.2+226.7) U/g, under the optimal condition with
sodium alginate as carrier, cell concentration at 10% (W/V) and gel concentration at 1.5% (W/V). The immobilized cells
preserved high enzyme activity and normal structure after 10 repeated batches. The conversion rate of the substrate was
more than 98%, indicating its excellent production stability.
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Fig. 1 Effect of different inducers (A), carbon sources (B), inorganic nitrogen (C), organic nitrogen (D) on cell growth and
enzyme activity.
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Table 1 Effect of different embedding carriers on
enzyme activity and recovery of enzyme activity (pH 8.0) 98%
Embedding Average enzyme  Recovery of enzyme 10
carriers activity (U/g) activity (%)
Agar 132.3 5.19
Glutin 346.6 13.59 4 C 60 d
Sodium alginate 2525.1 99.04 (2 514.7%174.3) U/g
k- Carrageenan 600.8 23.56
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