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ENZYMATIC CATALYSIS DYNAMICS OF PREPARATION
OF D-PHENYLALANINE

WEI Ping, YAO Zhong , LI Jiahuang and OUYANG Pingkai
(College of Life Science and Pharmacy, Nanjing University of Technology . Nanjing 210009, Jiangsu, China)

Abstract The Burkholderia cepecia 1003 screened by the authors’ laboratory, which contains
hydantoinase and N-carbamoylase activities, was used to prepare D-phenylalanine on a large scale. The
dynamic parameters of the whole bioconversion process were measured, and the results showed that &, was
3.975X107° min~ !, K, and r, of hydantoinase and N-carbamoylase were 16. 7894 mmol « L™, 0. 82688
mmol « L', 0.6127 mmol « ™! » min" ! and 4. 828 X10 " mmol « L' « min™ ', respectively. Simulation
was made including processes of dissolution, racemization, hydrolysis of D-BH and hydrolysis of N-
carbamyl phenylalanine. The significance of parameters in this model was investigated and these
parameters were optimized. The result showed that the reaction rate of D-BH hydrolysis was higher than
that of N-carbamyl phenylalanine hydrolysis, the latter was the limiting step of the whole process.
Promotion of N-carbamoylase activity was helpful to D-phenylalanine production. Another result was that

the rate of L-BH racemization was the main factor, which influenced the conversion of racemic BH.
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Table 1 Parameters used in simulation

Parameters Values
ky 3.975X 10 % min !
K. 16. 7894 mmol « L7}
K 0. 82688 mmol * [}
Fm 0.6127 mmol « L™ + min™!
Tm2 4. 828X10"* mmol « L™! « min!
K 5.462X1073% 51
cd 17. 39 mmol « 7!
Kpy —12. 3839 mmol « L !
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Table 2 Levels of k, ,r, and r,;

Factor Type Level 1 Level 2 Level 3
Ry A 0.003975 0. 00795 0. 0159
Fm B 0.6127 1. 2254 2.45
Y2 C 4.828X107*  9.656X10"* 19.312xX10*
3.3.3 BB LR ZT®R EEEILR A

oA 500 min W AR . DL LA B Hpa]
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Table 3 Concentration of N-CPhe and D-Phe and

conversion yield of BH in 500 min

Simulation ke rm rm2  Conversion [ N-CPhe] [D-Phe]
(A) (B) (O of BH/”% /mmol+ L' /mmol+ L™

1 1 1 1 87.05 8.8613 6. 8085
1 1 2 2 90. 74 4. 4833 11. 85
1 1 3 3 92.03 1. 3634 15. 203
v 2 1 2 95.01 5. 0264 12.076
Vv 2 2 3 94.78 1. 2481 16. 331
VI 2 3 1 98. 47 9. 6467 8. 075
VI 3 1 3 97. 88 1. 5608 16. 058
Wi 32 1 99. 68 9.8382 8.1044
IX 3 3 2 99.91 4.2711 13.713
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