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Abstract
benzylhydantoin by hydantoinase purified from Burkholderia cepecia njutl was developed. The study

Kinetic model of conversion process for the production of D-N-carbamoyl phenylalanine from
indicated important impact of substrate racemization on enzymatic conversion. The influence of
temperature on bioconversion was discussed. The values of solubility and solution constant, racemization
constant and Michaelis constant were determined at different temperatures. Temperature was important in
conversion of benzylhydantoin and increasing thermostability of hydantoinase was significant for production

of D-amino acids.
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Fig. 1 Hydantoinase conversion process for D-amino acid

i NaNO, 1 ] M 20 R 2R i D20 B iR
T2 DEERESMIUER. ZIREHE L
ZRRZG Y SRR RMAS, R I B AR 2 2 U A T
RN HL. a0 D)8 248 T 2 R gl 2 i 48 R N
HaR. KMARETE FNBH G P4 R
FEURL, DR P R LRI Sy i A 458 I, 6 40 1)
FVHIRE S —BUBR PRI 2454 PR ifs PR R A 4
D-Z AR EHAR R Tl A (.

VIR I kB A0 Bk TR — T AT BIE 5 A 4
AREOTL XA DR i S I Bl ) 2R . R
B 77 2 1B A R ST A A K P B sk AT B
SEUOTX DI R sp. 2262 45 DX
TR SN B AT TGS, T T AN 4
ARERY S 5, JFxE RO R Y NH, BLE pH{H
X iR S A WA T 25 4%, 5 P A o 1 R
BEEA ™ D-E R 8 17 AE T T, AE R ABATR
PP T ) T 00 A A B o 4 SR T Al M iR A7, R 4
B, 2l A N AN BRI, e R T
ASRETIINT N

T4 A bl BE T T DR AR 7 IN- R BE-D-oR N
IR F AT FER R I R DL R0 41GE.

WA T E R KW (Burkholderia cepecia
njutl) EASIE % H AT TE AR R 2R DR
WY EAR. A T OFSEE PR A Y 5 AR AL T RE ) O
%, MM Burkholderia cepecia njutl Halifh s
BN DR, L6250 B Al by 1R R AR i
PR A 7 IN- P g -D- 28 T 2 IR ) Bk A R ) 3l
PR, IR EIRDY 1IN i SN o AR S
D5E 7 A Rl BE T 7 L R O e o 5. TR e 4
FORPCH A, PRI B X T DR i A ik 7 1) 532 .
BN D-Z B R 1 A= 7 i A B T2 AR AR
Wy ik — 20 T e 2 1 B it e s A8 TAESEE T
S

1 Ak 577 %

1.1 HE#
FIHA S2 5 2 B 17 7 1645 2] B Burkholderia

cepecia njutl B & = 1.
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BH) . L-F3iH (L-BH), SL56% [ .
1.3 SHwAE

KR (BHD & N-2 H DR I & iR
(NPhe) (1) B8 b B A0 4 r DK ASI.
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Burkholderia cepecia njutl FE R BERE LG
LA 2000 BB, 204 7S A M A e . 55 C vy
AL, (NH,),SO, JivE. #EFZ S HiPrep™
Phenyl FF 16/10 Chigh sub) #f (Pharmacia),
DEAE Sepharose CL-6B # (Pharmacia) f G200
EEIEAE (Pharmacia) 3 A 4lifl, 45 3 dg vk 26 1%
A .
1.5 EEENE

K HCHER) Cecere 151,

M 5 S Ao R4 1 pmol N-3 F it 24 ik
2 Tt W Bl i — A (UD. HTG J1oh 1 mg
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A% pHAE 9. 0. 38 CHY, LRI % T8 i — 2%
W R HE R B = (0.00446+£0. 00005) min ',
2.1.3 HRABOGEEMD A FTR R STEHR
IO R A Ak R Bl ) 2 A A OK IR R
H Lineweaver-Burk —— i 52 W 14 49] 33 & F1 S
VIR BE i AUEN B, R SR AT D S R il A )
KECHEE: K,= (8.82+0.01) mmol « L', r,=
0. 6306 mmol « L' « min™' (pH=9.0, 38 C).
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ds. . ..
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@7 mSp
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a8, Sy dP_, o
. L G (%)

HAp s i+ 2 Roh i e 2k 4s . Wk 1.

Tabel 1 Parameters used in model simulation

K kr Km "m
/min~! /min ! /mmol * L1 /mmol + L™ + min™!
0.07468 0. 00446 8. 82 0. 6306

Note: The parameters were determined at 38 C, pH 9. 0.
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Fig. 2 Mathematics simulation of kinetic curve and

comparison between predicted value and observed values

predicted value; ® observed value of DL-BH;

A observed value of NPhe
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Fig. 3 Effect of temperature on enzyme activity
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Fig. 5 Effect of temperature on enzyme thermostability
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Fig. 6

Influence of temperature on racemization

of L-benzyl hydantoin
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Tabel 2 Parameters used in model simulation

T/ C S* /mmol « L1 K/min !

k:/min !

K./ mmol « L7}

« min~!

rm/mmol » 171
38 18. 4 0.0765 0. 00446 8. 82 0. 63
45 21.5 0. 155 0. 00850 15.5 1. 41
50 22.9 0.187 0. 0108 19.9 1. 88
55 23.5 0. 200 0. 0140 24.5 2.25
60 23.6 0. 201 0.0176 28.6 2.56




55 55 % & 4 1]

RPN L™ N-2 H BE-D-2R N R 1Y 801 2 Sl BE (4 52 © 633 -

SEH W] CRER TR . TR T
i i 23 i 8 LA R R Al 8 A TR B8O e R B o 4%
HRBE A L T g . 50 CLA REF, ST K
BEINZENE . T i A . BEIREE Y BT
P

g T BRI X B A R R, SRR
10 mmol « L7 L-F0 DL-BIASHE K, 7 pH=
9.0 &M N, 4riilfE 38, 50, 60 CRN#FFTHE4k.

10.00

8.00f
6.00}
400}

2.00 f

concentration of NPhe/mmol - I

0 100 200 300 400
t/min

Fig. 7 Comparision between conversion
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WEE AR EE R T, BH By A3gm (&
7), DIL-BH 7£ 60 CF 360 min 4 i NPhe k. 38 C
iR 3020, XL AL R Al K, X L-BH 1)
¥eAb oW 2, L-BH 7£ 60 CF 360 min 4 i 1Y
NPhe 22 38 CHALRI R 2 £, thtbn] W, T
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R R i A 7
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PR 435007 38 CHI 60 CHHITHEALSEE (55 3).

Table 3 Conversion of DL-BH

T/C t/h Conversion ratio of BH/ %
38 10 41
38 20 68. 8
60 10 81.8
60 20 89.5

25K M. 60 C T 10h J5 BH n#%4k 82%,
M 38 CF HEALT 41%. [HEEIR FEAREE,
Sy s, IR 3Rl LIE R, 60 CF, 10h DAY
DL FH R B 254 T 80% A |, {HE7E 10~20h
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(2) Burkholderia cepecia njutl & R EEXTHE &
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BZE, RVTEGEE E,=25.5 kJ « mol .
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kR HH, min
bW IEIE R HEH A H 4, min !
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