5 6 4355 5 1Y)
2006 4 10 H

o R W
The Chinese Journal of Process Engineering

Vol.6 No.5
Oct. 2006

WEMFEHTE (Brevibacterium sp. ) iR FE THEFEESI & (A -BHEER

K HE,
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(TRRZA M TR, T EYER A M E AL, 105 L8 214036)

O LIAMY W Y, TRk B —BR AT Brevibacterium sp. CCSYU 10011, 1% 14 A 554k A g Jm Bk R A (R)-
SRR, A Ayt ot R I, HA ARl B R AT R BEAR I AR, R BEPEREAR T (S)-miAkIR, BEIMT 3RS (R)- i HETR.
2 TIRIE L pH. JEYIIR B K 4 i e A5 R 3 68 (S)- s BR R MR R S, AL 450K G, Wl 48.7%, Mol ifti(e.e.)

A% 99%.

KR (R)-RBEIR; AXTFRBFME; A4MufE1k; Brevibacterium sp.

FESES: Q814 XERFRIRED: A

1 ®w &

(R)- I B (o-J2HE 2K £, Mandelic acid) & —F &
BT AR, #)ZNT2 R E L, el
R B RS A R A R AL e, B
T2 R A 2O TN AER 2. T
KK, BEWINCHTFZ HH 2R T &g ik,
AR BB RIEYESE. o, HI T A
BT R0 BRI, RN PR T 60 % 52 56 =
# A T b BRI TSR3 7055 2 i kR 1 e
B, (HFPER IR S, I et ATk
45 22l AR [ e _E RIS A B,

FI Ay B B R TE PR 46 (R)- e BRI I A= 7 vk
BT AR FRAK A R ER (R AT B0 AR PR 1,2-0K
IR BN 3 R4 W e BRI KRR
A JiE R I PR TSN, O 2y e o A T4 AR
P b5 B AP AR — B AR = S e Al AR L ORI
YIRS B S TR A SRR T AR,
Wi T (R)- i AR R R A 7=, B A A2 T A, i
AR BRI A P HR B F R A8, HLAE 5 A thi A
AW B DR, ASHIT S R0 A S B R P 0 I L
—BRRE R A, ARG R AR, A
A2 40 M A A e Bk IR, RASH a7 2l
FERBCRI(R)- I BRIR, A= i 1) 2 B, Rk
A% (R)- m BE R HEAT A 2 AR R

2 MBETTE

2.1 KIEHH
2.1.1 BFh AR

gt H#A: 2005-12-26, f&[E HER: 2006-03-24

XEHS: 1009-606X(2006)05-0818-04

T R A 38 24 Tl 2R e R 0 B S S R
g (R)-H1(S)-Jm Bk I S 28 H Ik F R AR AE I [ Sigma 22
A, ANEBE PRI T E 2 B R A E], Rt
SR g T G s RN ) HiT 40
2.1.2 kR A

MG FRFE R (%): Hi%PE 0.5, WH 1, &AM
1, BAREE 0.2, TEHLERAHE 5(9); pH 7.0.

FEREREFRIE o (%) HiI%TRE 4, BEREF 0.3, TEHL
RV 10(@); pH 7.0.

BWETTRIE N (W) WI%RE 2, W 0.5, HEAM
0.5, MEEE 0.3, JTHLEREM 5(p); pH 7.0.

TeHLER SR (%):  (NH,),HPO, 13, KH,PO, 7,
MgSO,7H,0 0.8, NaCl 0.1, ZnSO,7H,0 0.06,
FeSO,-7H,0 0.09, CuSO,-5H,0 0.005, MnSO,-4H,0 0.01.
2.2 XWHE
2.2.1 BT

O T o R T A — A R A A 5 SR M O 10%
(£) 250 mL =ffjfH, 7630 °C F 150 r/min & % 1557 48 h,
BRI AR Sk VRS, RN T Ak
2.2.2 ATk

7E 2 mL % 30 mmol/L #M i e Jm kR 1) 0.2 mol/L i
P& A0 2% Py (pH 7.0) AN 1.0 g/L (41 e T~ 5 40 mg) i 44
4iiffe, 30°C T 200 r/min 4k 48 h, BOZBREMA, K
£ B3, H 3 mol/L R 11T pH 22 1.0, PN 2.5 f%
AT SR SRR, AL B0 T, R ik [ 44 1] 1E
CUE R BT AR (AR EL 9:1) ¥R, v ROBAH RS .
2.2.3 N PE A Al RN LA F I e

Pt T e 50O €9 55 A (HPLL00) BEAT 3 My, BoAd 2%
fF R TR Chiralcel OD-H #:(4.6 mmx250 mm,

EEWME: EXREEMTIAUREMRI(973) 24 ¥t B0 H (45 2003CB716008); #ith 4075 A A SCREVRIBE BT H ;. KIL2% 4 FIQUHT I AR vl %

BT H (%5 : IRT0532)
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TRNELE . M5 FT 1 (Brevibacterium sp. )i B B AR ) 4% (R)- i Bk 819

Daicel Co., Ltd., Japan), #iahAH M IE b N EE: =5 4
%=90:10:0.1, KM% K: UV 225 nm, #ii% 4 0.5 mL/min,
FEUEL 18°C, (S)- it MR T (R)- i Wk 122 1) 45 B4 I 18] 23 591 g
15.9 F1 19.6 min. F=H(R)- i BE B )6 27 4l i 30 ol %o ke
R FA (e.e., %) KV
Ff kit B AH (e.e., %)=[(Ss—Sr)/(Ss+Sr)]x100%,
(R)- i HR R 15 . (%0)=(Sr/S0) < 100%,

A Ssy Sr A SN (S)-F(R)-XF AA (K I AR, So Ay
JNE I (S)-F(R)-%) Bl A4 - s T AR 2 0.

3 ER544

3.1 & (R -RHBRRE F 51k

XS ARSIy = LR RN 1 A0 T T TR B 1 A5l A T
TR, ANTE] G AL A T DR TR P A7 D Ol 7
JER= 2 AT 1 s, WEERT UG Y, f0 B
BERE A1 T K0 Ji Bk PR e AL FS X R AR BEIR - (R)-A11
(S)- A WARIIAT, IFBESRAFEL R IOL 2 2 EERC R, 5
by ANTF R R AL M T i BERR 1S 21 (R)- i BRI K] fE
WA, RUIAFBEDEASTREA TS D
JrmEA B 2 R

60 -

L v v Bacteria
= A Yeast

= v
3\/ 50 v v O Mold m]
he]
= O o
S 40f NN
S L ovya 2 : o Eﬁg
= v O v O o
o 30 i o
k] g |
8 I ‘ v
E 20y v 2
w— | v
S (R)-<~——=(S)- v
© 10 v wo v
[} m] :
> 0 v vO v

-lOO‘-8‘0 ‘-6‘0 ‘-4‘0 ‘-2‘0 | d ‘26 ‘46 ‘66 ‘86 ‘100
Enantiomeric excess of mandelic acid (%)
Bl 1 gk g R
Fig.1 Result of screening to yeast, mold and bacteria
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Table 1 (R)-mandelic acid production from racemate by
microbacteria

Microbacterium e.e. (%) Yield (%)
Brevibacterium sp. CCSYU10011 97.5 46.3
Brevibacterium lactosus CCSYU10016 88.8 49.9
Brevibacterium flavum CCSYU10018 81.2 36.6
Micrococcus sp. CCSYU10019 95.8 21.0
Proteus rettgeri CCSYU10020 90.5 50.0

3.2 Brevibacterium sp. CCSYU10011 #I#& (R -RBHkis

o) AR ES

DUAH R WG 46 A FdR e Ak, s T IOREII &, 3143
Brevibacterium sp. CCSYUZ10011 #44bidf k. MIE 2
ATLAE Y, (S)- i R MR B8 N A0 T 0 J A AN T 1 %
HAEMFETE, 1M(R)- BRI HIEARFEAL. eefi
FI(R)- i kR R A AR S5 X Y, ee fH—EHAET 5,
KT 99%, (R)- i BkRR 1S 26— L 4ERFAT 50% /45
IRl e m] LHED Brevibacterium sp. CCSYU10011 #%4k4h
TH WE i DERR AR AT (R)- i M R A& — AN B B At (1) i R
BIVERT A A B 1R I R AR 58 iR T (S)- 2Rt A, bt
FEep, RO (3 o o vh () AR 34T T %82, 15
FAL PRI T 2 AN (A A 2R R R R AN R R, R
FIE FR R A 24 h SRR B By, B S SRR 1%, TR IR
— EERFAE ARG L, 5 48 h I IX A4 i 2 LT 5¢
2 % AR (Bcdis R 20 ). B B HEDN Brevibacterium  sp.
CCSYU10011 AR b Bk (11 1L F5E T fiE 42 (S)- i R IR £ it
AN MR EHIR, HAEBREM AR IR, 558
SEATPAAR. X5 Shimao 251"*Hi i (1) Pseudomonas putida
R Bk IR 1) 3% 42 AH AL, {H Brevibacterium sp.
CCSYU10011 52 n] 58 A B (S)- it MR IR, T4 (R)- i Bk
FRAE AN, W WHIEA S AW el XX ST
I ZFEE. FAREE R VR LR AR J5 22 T AR ik
ATIRANBIEIT. A AR 3 B2 42 7 RIS DR 28 0] 1% b 5 A
(S)-XoF IRAA F) 5E M
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Fig.2 Process of (R)-mandelic acid production from racemate by
Brevibacterium sp. CCSYU10011

3.3 ;BEX Brevibacterium sp. CCSYU10011 A~XiFRFE
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MK 3 mILLE H, i JE X Brevibacterium sp.
CCSYU10011 FEf#(S)- Bk HE I K52 W 2, 1E
35°CHY, BEffid & metl, 17X 36 h i (S)- bk R A
FJ 0.2 mmol/L, M4k 5 i T~ 5K T 35 CIS,  (S)- Bk
P 1) AP S AT BT I B, 3T e 55 B R 1 5 PR Bl R
K, IR 35 CHE N I N il i i, 75 48 h i) e.e.
fE4 99%, (R)- i Bk % 48.7%.
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Fig.3 Effect of temperature on degradation of (S)-mandelic acid
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JEEA) FA) A R DTS2 Wi g PR S AR B A AT AR AL T
Bl T ANE] pH B RIBERRDE MR 52 I B 8 s A
Z pH X (S)- i BERR B i 1 A2 R SR, K 4 7T U
VAR R pH AT 7.0 I, (S)-Fi BRI B At 1 FEE AF
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Fig.4 Effect of pH on degradation of (S)-mandelic acid
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3.5 [EMIIRERT Brevibacterium sp. CCSYU10011 At

FREERE (S) - R BEER BY 52 M

2 SN [ JEE AR BE X (S)- i Bk PR B gt 1y s, 45 1
JLE 5. MEIRT LA H, £E 30 mmol/L <% T, #1436 h
J5 (S)- % WA LT 58 4 et , T Bt S AR 52 FR) 38
564 B (S)- I BRI 75 EL () I TR 5 i, JC IR B A
120 mmol/L I}, #1145 J i3d L W] B, IX AT REZ A
BEE A LS N, B )5 2 P Lo (S) - I BR R 43+ P
VORT, A EANBE R4, FLUEA I i B2 (R) -4
AR BT B0 A I R A T A, H AT TEY BeR H 30
mmol/L [FJEIR .

% 60 Substrate conc. (mmol/L)

IS [ —m— 30 —A— 60

IS r —A— 90 —0—120

% 45 - Cell conc. 8%,

@ L pH=7.5,

L T=35C

o 30r

°

c [

[}

£ 151

DI

g or

% | L | L | L | L |

6‘:’ 0 12 24 36 48
Time (h)

Bl 5 BRI LN (S)- i W P2 B¢ Ak 141 5
Fig.5 Effect of substrate concentration on degradation of
(S)-mandelic acid

3.6 BEIKREX Brevibacterium sp. CCSYU10011 XFFR

FERZ (S -RBkER B9 =20

T ) FH Ak A= 10 4 0 T 2 A o 28 1 2 4l 6 1R 1) ok
Firh, SEBRE AR FH S 40 M b i R el 2R, AR
R B ES HEGYWS S ROV E, 5 m L
A 2 A 1) Js I B A % e 28 e AR

PR AR T2 00 2 0 T 0 A A 280 R 1) g i) ELAR SR IR AE
R TR A= 26 b, AR T — 58 IR IR S, WA
DR AT DUIE I 5 R = I EU AR R R, R
WEA 30 mmol/L I, 557 44 2 v 4 i ()R ) &=
(g/mol) X He Ak IR, BIAE— 8 S N4 AT A Ffor B
IR L A i, 45 R WKl 6 s, MBI EUE H,
RN A AR Fe WA 2R b A AR R S B, (S)-
J BRI AR AR T e B, > RO 42 36 h, 4 /) 1.1
g/mol I CLRESRAFELUF (1 B AR, 1519 0 40 /e 42 A
T A A I TG K K HE iy, AL kb A vy 255 R FH R A 1 2%
S, 7RG FE T S5 i 4 /SR A G B2 1.1 g/mol.



&

54

TR T AT 1 (Brevibacterium sp. )£k B ) 4% (R)- i Wk 2 821

g

g 15+

E

=]

& 10

2 | pH=7.0, T=30°C

% 5L Cell mass (g/mol)

= —u—0.3

~ —0—0.7

) —A—11

T O —v—15

3 ——20

a | L | L | L | L |
& 0 12 24 36 48

Time (h)
Bl 6 i A X (S)- i BRI 2R it 1) s

Fig.6 Effect of cell mass on degradation of (S)-mandelic acid
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LASMIE e MR A e, R AL S ALis, M
S =5 ORGP A o 7 16 HY — AR JEAT 18 Brevibacterium sp.
CCSYU10011, ReIEFENEFEAR(S)-mbkRE, Mk (R)-
FMEIR. i€ T ULt . % 35°C, pH 7~8,
JERA)HRE 30 mmol/L, 4 /A X & 1.1 g/mol, %%
P e.e A AIIA 99%, WE K 48.7%.

PR K BB CR  50%, S5 1E48Eh f 2k iR T
AR, AHAZ S NG B, LARRA (Al A= 4 v A
NAEE T Ev b Ay, fERALETRS, (S)-BEIR LT
RESEAPRME, EHLGRI™ Y, HAGRAARG 26T, BIn]
13 DGR AL LB A (R)- e MR, fiTAK T 7 i 8 208 T
2. BT A AR AL [ N 2SI T ORI A
WA AR B, DRI AR A vk B B At v e A il 25
JerA Al IR HAT — 5 M 5E .
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Production of (R)-Mandelic Acid by Asymmetric Degradation of the Racemate with
Brevibacterium sp. CCSYU10011

ZHANG Hui, XU Yan

(Key Lab. Industrial Biotechnol., Ministry of Education, Sch. Biotechnol., Southern Yangtze Univ., Wuxi, Jiangsu 214036, China)

Abstract: (R)-mandelic acid is a useful chiral synthon for the production of various pharmaceutical. In order to prepare (R)-mandelic
acid from rac-mandelic acid, Brevibacterium sp. CCSYU10011 was screened from various microorganisms, of which the resting cells
could convert the racmate to (R)-isomer. The process of bioconversion showed that the microorganism asymmetricly degraded
(S)-mandelic acid from the racemate and (R)-mandelic acid was maintained. The factors affecting biotransformation efficiency were
investigated, including temperature, pH, substrate concentration and cell biomass. Under the optimal conditions, 48.7% yield and 99%
enantiomeric excess value were obtained.

Key words: (R)-mandelic acid; asymmetric degradation; resting cell; Brevibacterium sp.



