
Process for production of natural and non-
proteinogenic D- and L-amino acids

Biocatalysts involved: various Amidases, Hydantoinases 
and Carbamoylases
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Process for Process for EnantiomericallyEnantiomerically Pure Amino AcidsPure Amino Acids

NH3 +
R1 R2

O
+ HCN

H2N
NH2

O

R1 R2
H2O NH3

+H3N
O-

O

R1 R2

H2N
NH2

O

R1 R2

+H3N
O-

O

R1 R2

+
L-amidase

DL-amino acid amide L-amino acid D-amino acid amide

D-amino acid

Strecker

If R2 = -H, racemization



[  [  ��,,��--disubstituteddisubstituted? ? Can Can Do!  ]Do!  ]

R1 NH2

NH2

O

R1 NH2

NH2

O

R1 OH

NH2

O

E. coli
(pLAMOa)

rec. amidase
���-disubstituted amino acids

L-amino acid

R2R2R2

R1 NH2

NH2

O

R1 NH2

NH2

O

R1 OH

NH2

O

E. coli
(pLAMOa)

rec. amidase
�-H-amino acids

L-amino acid

racemization

R1 NH2

NH2

O

R1 OH

NH2

O

R1 NH2

NH2

O

racemization
amide formation

D-amino acid

E. coli
(pLAMOa)

rec. amidase
R1 OH

NH2

O



OO.. anthropianthropi LL--AmidaseAmidase -- Substrate Substrate SpectrumSpectrum
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DD--Hydantoinase Hydantoinase / D/ D--NN--CarbamoylaseCarbamoylase
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DD--Phenyalanine process by hydantoinase Phenyalanine process by hydantoinase 
technologytechnology
Features:
• Multi-enzyme conversion
• Enzymatic resolution combined with in-situ racemization of

unwanted enantiomer
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