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Scheme 1 Deracemization of DL-amino acids using

D-amino acid oxidase( D-AAO)
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1.1 SKIg#F 44

[#] 7E Ak D-Z LR A ALEE (50 u/g, )R AR K A%
EPBEARARAF), A E (50 000 uw/mL,
REN AW AEY A RAR) , D-ZHERR (D-2-2 5k
TR D2-F AR . D2-HC R . D2-S RN A
M2 . D-A-FARNAMR . D2-F R TR . D4-FURH
AW D 2-F AN _TR) . DL-Z PR (DL2- B T
B2 . DL2-Z AL R ) ¥y 920 = |, 2-77 B iR
IR . HB8K (5% ) . IR B 55 O T B Ak o 4l sl o0 A
4l
1.2 LW H*E
L2.1 p#rdrds 2-THEIRR . NIRRT HPLC
FE, MR E . A3EFE: C18 £ (4. 6 x 150 mm,
5w, shAH: 10 mmol/L Z RN (pH 3. 5) /B
(80:20, v/v), W: 1. 0 mL/min, £ J% K.
214 nm, JiJE: 25 C. RPIFALFFN - Py e fR i
it (ee) KM TPE HPLC i 7%E. TPEAE: Crownpak CR
(+)(4x150 mm, 5 ), WaIHH: mARE WK (pH
1.3), /. 0.5 mL/min, f&MJPEE: 200 nm, 1§
JF.25C. ee=(L-D)/(L+D) x100% , ¥4{bL%& =
(L-D)/(2 xL) x100% , 2. 7 L, D ¥ DL W% & 2
T
122 JEYRE R FE PR SRITSCHER(7 ]
WO 7RI E R S E RN TG . 20 mmol D-Z 5
iz, 0.08 mmol ZRIK[H 7 Fl 1 000 u i S Ak S
F 100 mL 0. 1 mol/L BFRELZE Wi (pH 8.0) , il
A2 g D-AAO, A (0.1 wm ), 30 CF R
2 he SR A3 6 B B R SR 540 nm TR B IOE
JE R AR A SR I 233 S iy Y 2o S A
Y FE R eI
1.2.3 D-AAO fifk DL-Z L8 2= 1M etk 0.1 mol
DL-Z M2 (10.3 ¢ DL2-Z 3 T2, 11.7 g DL-2-4
JERIR ) % T 100 mL 0. 1 mol/L B R £h 28 i v
(pH 8.0), imA 20 g(1 000 u) [FEM D-AAO FI
0.2 mL(10 000 u) 348 L &8, @A 0,(0.1 vwvm) ,
30 C RPN, Tk HPLC W 52 iy i 7 &8
D-Z MR e k. Uk, IEBUH Rk = pH
2~3 WA R T, BRI P IA 25 mL Ik &
B, UEBR A TOHLER, IR A 3.5 mL 3 AN
Be, Fi TP 30 min, g, A ICK O BEvE
W, HET, T HPLC JUZE ee.

1.2.4 D-AAO/Pd-C/HCOONH, fi#:fk, DL-% 52 2= 114
Wéfk 0.1 mol DL-JEAR(10.3 ¢ DL2-40L T4,
1.7 ¢ DL2-ZE L) T 100 mL F i bl ¥
(pH6.5), JmA 20 g(1 000 u) [# &1k D-AAO,
10 ¢ Pd/C(5% ) #10.2 mL(10 000u) 3 A 4L S0, i
A 0,(0.1 vwwm) , 30 C e Y. T HPLC Wil
SOSHEFEE R D-RIE R e k. ik, MEmUTk
HIRERILE pH 2 ~3, WA E T, AW mA
50 mLIC/K 41, i ugkR A ToLER, JER A 7 mL
WRLE, Zil FHiFE 30 min, #1338, FEEMATKL
FEpEids, M1, T HPLC JUl%E ee.

2 HR5W®

2.1 BEK D-RERELEEDERGE

D-Z MR A AL B ELAT = B R IR e b, U
5% D-a-Z IR, A L-a-BEER A SO IR
XTI T 75 S5 = £ 8 B ( Trigonopsis variabilis ) [ [& &
16 D-AAO BRI F5 S PE AT IO, R ZE R A
B RYIIE, BEOE LB KM a-Z BLIR 1Y D-X)
ARSI 2, RN B D-o- 2 B0 4N D-2-%
FETMR . D2-F MR . D2-@ RPN D-FR A
BT AR BB m T, X DR T @R EY)
1N D-ZR A IR DX A H 2R I TE PR,
XJSEIKPE ) D-o- 2 HE R 41 D-2-28 kO R oI M
(& 1), fEFrAR ey, [E5E 1k D-AAO X D-L-
T T IR AR I I R A A S M (0. 56 nkat/g

D-AAO ) .

x1EBEENLD-SEBRELENRYERENEE
Table 1 Sustrate specificity and activity of immobilized D-AAO

Amino acid Relative activity (% )*
D-2-aminobutyric acid 100
D-2-aminovaleric acid 85
D -2-amniohexanoic acid 72
D-2-chlorophenylalanine 68
D-4-chlorophenylalanine 75
D-2-chlorophenylglycine 5
D-4-fluorophenylglycine 8

D-2-aminoadipic acid 0

a. Activity is expressed as percentage (% ) of the specific
activity of the immobilized D-AAO. 100% corresponded
to 0.56 nkat/g; ,.o-
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2.2 R

SR A EEIR D-AAO ek b, (H R
D~ FEMR SR M 3t 114 S 07 3k B8 L2 e il 7 ) 1) 7 2.
DR R ORRE FE A B AR R AR -2 35 IR A L 14 T 7R
FA 0 A DL-2- 5 T RO IR ] 4 L-2-2 5 T IR AN
TEARRE SR EEAT T AL, %8 T D-AHRMIRA
TERy RPIBUR HE L i AL S/ D-AAO {6 PE EE L K
SN TR DL-2- 2856 T TR A AL B & 5.

[ 7€ DL-2-28 4 THRAHEZ N 1 mol/L, 4 fk
25 D-AAO G ELE S 100 1, %% D-AAO/JE
Yyt b X DL-2-%0 3 T R S8 AL 1 2 % A 3 1 32
M. 4 D-AAO/JEY R EE AN 101 3R 2 20 1 B,
FeAL AR BRI R. HE— 3 KT € 1L D-AAO J 4,
DU BB 750, D-2-2 56 T IR 5 LR G218 4
R(F£2). BIEFNLERNH, EH D-AAO/JRY)
R 20 1

&2 D-AAO/[R¥IRELLS DL2-SE THRELK A

Table 2 Effect of D-AAO/substrate mass ratio on the oxidative deamination of DL-aminobutyric acid

D-AAO/DL-aminobutyric acid (g/g)

a

Conversion (% )

1.0

2.0

3.0

4.0

5.0

6

12

14

15

16

Reaction conditions; 2 ~10 g DAAO, 2.06 g(20 mmol) DL-2-aminobutyric acid, 20 mL. KPB buffer(pH 8.0), 0,: 0.1 vvm,

catalast; 1 000 ~10 000 u, 30 °C, 2
a. Conversion is determined by chiral HPLC.

1 E AL EUE D-AAO fiEfl D-Z R R A AL i & it
=Y 2 —. i A A AR R IR
D ARIR R, 10 H AL D-AAO 12 e 28 i 5%
BN 22 G RIS R, A B AR
BN R s AN A SR, S A B i
FErp R AL . D-AAO fiEfk DL2-Z B TR

h.

SEALBLE R B P N IR. D-XE R SE 2 fefu)s,
4 SR rp s A A AT AR, 78% )T R
FRACANTR. 1 S A U B I A b 2-T Bl R
B, il A AL AU D-2 R R A AL A PR e 10 1
i, 20% (19T R RREL AL N R b — 2P0 K Ak
SR, WERIE A REE 2l (£ 3).

RITEHEH/D-AAO FELE X DL-22 S E TSRS

Table 3 Effect of catalase/D-AAOQ activity ratio on the oxidative deamination of DL-2-aminobutyric acid

Relative activity of catalase/D-AAO

2-Oxobutyric acid (mol/L)

Propanoic acid (mol/L)

0

1.0

10

20

0.11

0.26

0.35

0.40

0.40
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1 [ L D-AAO 75 i 4 LA A AR 77
18 T HE DL2-R0E T WAL IR U S B it . 4

VL P 2T R A 2 15 T R - 20— 2 JBE 2 o TR TR
THRI I AT RE SR, B 515 200 L-2-2 38 T Wl
L2-5 3 IR FR W Ky 85% Fl 83% , ee fH {f- 45 A5

S AU 5 [ E e D-AAO TR RELL 10 1 BF, (R 4).

1 mol/L DL -2-% 3£ T2 i1y D-XfmiefA 36 h J5 524> o

BEAL g 2- T BRI AT IR, WSO 53 391 A B 1 7 09 t

80% #120% . O

2.3 D-AAO #ll& L2-SE T B L2-HE KB 5 07
TR R 20 F L B AL D-AAO fK & fiEfk g

DL-2-5 4 T WAl DL-2-5 i AL AL 4, LT =

AE B ISCR A B L2 T R L2 :

72. [& &4k D-AAO/Pd-C/HCOONH, 41 & fEfL IR & g

R RNt R R Y 2 A TR 2- M AR

i JL7 A Ak S A6 S A I 1 DL-2-24 3 T g Al DL-1E
AR, JEABHE AL IR, He TR 1
DL-2-Z 3k TR Al DL-2-28 3 IR IR 58 e ik, L-2-%
FTERM L2-8 3L BRI R A 100% , {HH T2
F 3 i 2 -0 TR N2 - 1 R I IR K i A

40

Time(h)

L[ E R D-AAO fiiEfl DL-2 G S AL 28 (14 ik [ 2E 7%
Fig. 1 Time course of DL-2-aminobutyric acid oxidative

deamination by D-AAO
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Table 4 Preparation of L-2-aminobutyric acid and L-2-aminovaleric acid

D-AAO D-AAO + Pd-C/HCOONH,
Amino acid
Yield(% ) ee(% ) Yield(% ) ee(% )
L-2-aminobutyric acid 48 99.5 85 99.3
L-norvaline 47 99.8 83 99.6
. A [2] Miyazawa T. Enzymatic resolutionof amino acids[]].
R e Amino. Acid. , 1999, 16; 191 -213
58 Ak D-SUE R B SR | e 2 m [3] Huh J W, Yokoigawa K, Esaki, et al. Synthesis of L-
KM D-a- G FRVE S e Y. [ 58 Ak D-G 5 proline from the racemate by coupling of enzymatic enan-
—0- R A AWZ/B - A
- " U — tiospecific oxidation and chemical non-enantiospecific re-
SR DL-ZIEIR T D-X WA iy 5 etk , AT
LJT?HXT@%Q@E/]EI;;Q% L3, [ 54k D-AAO duction[ J]. L. Fermet. Bioeng. , 1992, 74. 189 —190
' - o ) 4] Soda K, Oikawa T, Yokoigawa K. One-pot chemo-enzy-
N 2 2 XIZ " (4] d K " h
5 Pd-C/HCOONH, fifb LA R 45 £ gtk DL- . o ,
matic enantiomerization of racemates[ J]. J. Mol. Catal.
SRR T b e S 14 ELTA
%%E&, ﬂjﬂ: ﬂ}%\EIEJXj‘M{gQE”E%%E L %%E&Eﬁq& B: Enzymatic, 2001, 11; 149 =153
% &ﬂ]ﬁgﬁ/%jgxd‘ﬂy&@%jliﬁyﬁ L'E%MEQ%IJ%&% [5] Beard T M, Turner N J. Deracemisation and stereoinver-
BT SRS EER. sion of alpha-amino acids using D-amino acid oxidase and
‘ hydride reducing agents [ J]. Chem. Commun. , 2002,
SE
246 - 247
[1] Breuer M, Ditrich K, Habicher T, et al. Industrial meth- [6] Fotheringham I G, Archer R, Carr R, et al. Preparation

ods for the production of optically active intermediates

[J]. Angew. Chem. Int. Ed. , 2004, 43. 788 —824

deracemization of unnatural amino acids|[J]. Biochem.

Soc. Trans. , 2006, 34 . 287 —290
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Enzyme and Microb Technol, 2000, 27 . 605 - 611 2002, 19-20. 189 - 195
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Preparation of Non-natural L. Amino Acids via
Deracemization of DL-Amino Acids Catalyzed
by Immobilized D-amino Acid Oxidase

XU Hong-mei, XIA Shi-wen" , HE Cong-lin
(School of Bioinformatics, Chongging University of Posts and Telecommunications ,

Chongqing 400065, China)

Abstract: The D-enantiomer of DL-amino acid is oxidative deaminated enantioselectively into the corresponding oxo
acid by immobilized D-amino acid oxidase (D-AAQ) in the presence of catalase and oxygen, and the L-enantiomer
is retained. The substrate specificity of D-AAO was studied and the reaction conditions were optimized. The results
showed that D-AAO has a broader substrate spectrum and is capable of catalyzing the oxidative deaminzation of hy-
drophobic D-a-amino acids. Under the optimal conditions, L-2-aminobutyric acid and L-2-aminovaleric acid were
obtained in 48% and 47% vyield , 99.5% and 99.8% ee respectively. Furthemore, the yields of L-2-aminobutyric
acid and L-2-aminovaleric acid were improved and their optically purity were retained through in-situ reduction of
imine acids produced during the oxidative deaminization by Pd-C/HCOONH,.

Key words: immobilized D-amino acid oxidase; catalase; oxidative deamination; DL-amino acids; non-natural

L-amino acids



