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Abstract: The cells of engineered strain HCO1 were immobilized in the form of Ca*"-alginate beads.
The conditions for immobilization were investigated. The optimal gel concentration and cell concentra-
tion were found to be 2.5% and 0.029 g/mL in the presence of 3% CaCl,. The thermo-stability of im-
mobilized cells was 5°C higher than that of free cells in the same condition. Divalent metal ions, such
as Mn**, Mg**, Cu**, Co*" and Ni*" did not affect significantly the enzymatic activity of D-hydantoinase
(HYD) and N-carbamoylase (CAB) in immobilized cells. By contrast, Mn?" and Ni*" could independ-
ently enhance the activity of CAB up to 210% and 270% in free cells. The present data showed that the
optimal reaction condition of immobilized cells was at pH 7.5 and 40°C as same as that of free cells.
The immobilized cells were applied to produce D-p-Hydroxyphenylglycine (D-HPG) directly from the
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substrate DL-Hydroxyphenyl Hydantoin (DL-HPH) in a batch reactor. Conversion of about 97% was

reached after 36-h reaction when the substrate concentration was 30 g/L with the initial pH of 9.0 under

the protection of nitrogen gas. The overall yield of D-HPG was 85% with the optical purity of 99.7%

after purification.
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Fig. 1 Effect of pH on the activity of HCO01 cells
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Fig. 2 Effect of temperature on the activity of HCO01 cells
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Fig. 3 Effect of temperature on the activity of HYD and
CAB in free cells (m) and immobililized cells (o)

Note: Assays were carried out in a standard conditions and the
optimal activity was defined as 100%.
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Fig. 4 Effect of different metallic ions on the activities of
HYD (A) and CAB (B)

Note: o: In free cells; @ In immobilized cells. Assays were carried
out in a standard condition. C denotes the control assays correspond-
ing to the activities measured in the absence of metallic ions.

2.4.5 BElIELAMBERYRE: K S ibgniEredec 4
FET0.5%1) CaCly, FFE10f51 LB W, 0%
—E I B PEA T U MR, 5 SR LRl 6, it
LA R I A7 O 12 d

24.6 D-WEEXHIARMD-HPG)RIEWEEL:
i HPLC X TFEE HCO1 K [ & 1k 40 M i 1k

© FERZFRMEDFFFTHATIESMIESS http://journals. im. ac. cn



FA B4 AT EER TR HCO1 [515E AL 20 M % A A 7 D-Xf B oK T 2R 635

o | DL-HPH fil & D-HPG #EAT43Hr, A 1 L K
% & g} % ZTV AR 1.6 g s A T 1 L RS ) S i [
s 80F 7} SEALANML, 53 B0 R IRAHR BE 7R 1 L% 4E 36 h
= %7 JG, EEALERS BN 90%F1 97%, FT13 =) D-HPG £
g or %7 RO AL AR Ak 85%, HLP MG Ll K
£ w0l B 99.7%. F) FRIA 1k, T A VF 2R AT LI i
& i HYD FI CAB WIRUEYIHe AL A2 D-HPG R4RiE (%
20 | 1), HihEERLr %0 1.32 g/(gh), HEZIREF
A % (1 J I R PR M o o LREAA B 0.41 @/, TR ATIHA
L 2 3 4 5 6 7 8 9 F TREE R 5] 1.6 g/L, A 7= AR RIZ R ITE 1) 4/5,
Cycle number
3 g
Es5 EEtmmaiaEs

Fig. 5 Stability of immobilized cells in alginate beads =] ﬁﬁ’ [E N F) FA] 363k HYD 1 CAB 1 T 725

Note: Initial activity was defined as 100%.
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Table 1 Summary of one-step production of D-HPG by various microorganisms

TR 5 8 4 L R etk E i

Organism Concentration of  Concentration of cells Yield Specific productivity  Productivity References
DL-HPH (g/L) DCW (g/L) (%) [x 107 g/(g-h)] [g/(L-h)]

Agrobacterium sp. 30 30 96 4.16 1.25 [1]
Pseudomonas sp. 0
AJ-11220 10 50 94 1.13 0.17 [2]
Recombinant E. coli
XL1 Blue/Phearl01 30 1.24 96 132 1.65 [10]
Recombinant E. coli
DH5a/pAH71/pSHDT4 19.2 19.2 97 10.5 2.02 [11]
Recombinant E. coli
DHSo/pAH71/PkthDT4 19.2 19.2 97 16.8 3.24 [11]
Eoioieleeresis 25 6.5 (25% 94 10.5 1.68 [12]
JS-02
Free cell of HCO1 30 1.6 90 46.8 0.75 This work
Immoblized HCO1 cells 30 1.9 97 42.5 0.81 This work

Note: *: Wet cell weight.
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