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EESBREEAREF L-ERBRIZIENNUATAR

Mk BEFL ARE ERR4

(HFEATAEWGSEMBNEER AR 210009)

W CRAEPRNSERSEE UESREIEY, RENSEARENE AE%RIERERRS., ZXEH
HHW ERAMGESBEAFERTILNABE REGE.XAE UETSHA. IRGEEA . HiH
EHRHAOC.pHHT0~T 5K, SR EARMMEERAEE 20 ~280 B 3.2 MESREREERERRE iRy
#99.9%, EIMEFHIPNREE 1AL, RS XEH R, B S5LFSREA N DL-EERAY,

XMiE HAOE . FORS . EFRS. EVRER
hESEE (814.9 IRMEFIEB A

4SRN EIRBSTUEHRERED
RERN LN, NBRREET X Ml
AAME BB R EE, R, %] LR REK ™
A BEE A=Y Bd R A=A
HOEH+5 @M.

fENAFEREMBHERNIBA=Y 2 EIE
F-HhmFREA BT LERBRAE =0
RAB WBUSTERKER. 585 LERRETT
LR EUMAEEARRENERT FiERE
REARRAMTARN, H4EN 70% ~
80%"' YV RMBPERMESEN 10%, RRFARK
R REE T SRMER R, FTUREHEEL 88%
~90%" MR ABPERRESEIL20%, BEER
AMBE DA ARERS T 1. BEANRIES
EFASBRELETW DL RS, MERLNT S
AEMEMARER BERAZEE™ LERK?
AR, G s ARRENES ERAEAR
BEMEL T, FAE RN L ERRSGEAEH M B R
T, BB A i b 1] B AR R T O B B, R L
EHE9.9%, B ARBABRYEDIREGNRL
BiE 0% (W/V), KEERBTHW-UEBRL
BPRHE, B ERMT B EA,

1 #BE5F&

1.1 A
WORE. T, MG AL T s BREREG . Tl

W Bk A 3 - 2001-02-19, # 18] # #§ : 2001-06-15.

X ME 1000-3061 { 2001 }05-0503-03

%,WEAET) .
1.2 W&

EYAAMEGEAREFEHRENTEE
FF# MA-2 ( B. ammoniagenes MA-2) M1 & @ EH &
MA-3( B . flavtum MA-3),
1.3 IEFBEM
1.3.1 AEEFE: FRAGREYTHERGEE
EhER K. ERF 1%, AT 0.5%, K
£ 0.5%.,
1.3.2 PEHEETE MA2 ERERERS - HER
A8 3% ,KH,PO, 0.2% , MgS0, - 7H,0 0.05% , &
KIK4.5%,F30% NaOH W H pH E7.5 K54, Kl
E&H.
1.3.3 HAEHE MA3 EBIEFRERY . H -8
2% ,KH, PO, 0.2% ,MgS0,-7TH,0 0.05% , T K ¥ 2%
M30% NaOH WY pHE 7.5 8K , RER &M
1.4 ¥FEH

PEE ST MA-2 T 32~ 34C T 153 24 ~ 36h,
BHEMEN 10%, B IRaf B A 24h, B K&
180c/min, 5B MA-3 5 FE B % 30 ~ 32C,
HAa &R =& EHHE MA-2.
1.5 {48

DU650 4336 )% BE i1 ( Beckman ) , MD100-2 # T 43
WRE(EBBE=0wNE) ), N-1-BE e zhif
HER(SZEHRNEE ), HHSI4- R B R KB R
(KMBEERMLET ).
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1.6 SHFAH*E

BEDRSEMNEELXM2), ERBREEN
MEER R3], WA KR AR T 2
Romk[2],

2 EMREE2BREAET L-¥ER
M K EE

g LERBAF T ZHEANEREAK
BEAENRERE" T ZEREYRSBRARE
UMHARE DR, FEHERMERTH#HTKE,
MMM ERRLE TR, 58
PP HEELER, “PRER, 2BR4AE. BT
FRFEHRAFERRE DI ERTFEHAELE AR
Frdh e A WA EEREE EELRE&
GEEHR LR ERSE Rk,

cm@xﬂ+w‘f Mz + Ca®* 7 CaMa

BT bR | #48

A, F” REE SME,. M RRRFERBE,
BT, B SMESEKHHERER/D,40CH K
9.12x 10 mol/ L. B¥ERBMFEER HF &4 T HIFBE
FARAEG675x 10 mol/L® B 5 BEPHRRE
FHEEHHELXR. AR HBSLED AE
WERBNERT, S ORGIHERFEEHERR
BB THESAER L EEREFBE RIS,

3 #R5%#

3.1 BENEEXNBERLENREE
FETARBEMN=ZEHE MA2. KEOER
BMAIENAEEEGRES L ERBHER, &
RuE L EFAEMBRELER BERNBREN
F8 LI K, 40°C R B B oK, B8 1L RO 4k

110

4 Bammoniagenes MA-2
B B.flavum MA-3

20 25 30 35 40 45 50
Ti'c
1 5 A R L R R
Fig.l Effect of temperature on the

conversion yield of reaction

2 ¥ #® 17 &
FRERE,
120
105
=
;: 5
75
60 _ @ Bammoniagenes MA-2
K B Aflavum MA-3
45 i 1 1 1 " A

5.5 6.5 1.5 8.5 95
pH
2 pH Xt ¥k I i A
Fig.2 Effeci of pH on the conversion

yield of reaction

3.2 pHYMBMRESBREGHEM
HE2THA, Y pH=7.0~7.5 0f B {bL Y
TR B RE, Bilx -HHE. FLETR,
REAEAREEEZR N EBAIRTARE
BTHRENEEAEIEEETA, YBAEKRL
FHHERBERAETHIRYESMRALREAW
BB WERS.
33 AEBBAHSERSEENER
EEYESRGABEFEN, ERAPR=0H
BERRETREHREEHRE, Y ERE> TS,
HMIEYE SRR AA =Y ER RSN RN
W, BrR PR 320 B SRS, BIMARRRMN
PRSI MA-2 H AT MA-3 RMEHLL 458 R
B, ZE—EHiEA MERAMARREANM, %
RN A UNEABEERRNE - FERY
ERBAHEEME, B3 AR, BEBEREN 100
mL, 0 P5 B B 5% LRk 99.9% .

120

& B flavum MA-3
B B.ammoniagenes MA-2

20 40 60 80 100 120

M3 MEkEdgEtRNOER
Fig.3 Effect of volume of suspension on

the conversion yield of reaction
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Study on the Optimal Conditions in Simultaneous Reaction and
Separation for L-malic Acid Production

HU Yong-Hong™ OUYANG Ping-Kai SHEN Shu-Bao CHEN Wu-Ling
{ College of Life Science and Pharmacy , Nanjing University of Chemical Technology , Nanjing 210009, China )

Abstract Ba;ed on the principle of coupling reaction and separation process, free cells containing fumarase were used for pro-
ducing L-malic acid.The calcium fumarate was used as substrate to produce calcium malate directly . This new method was more
advantageous than the traditional immobilized cells conversion system in aspects such as simple equipment and operation, high
conversion efficiency and the yield of product. The results showed that at reaction temperature 40°C , pH7 .0 ~ 7.5, reaction time
20 ~ 28h, the conversion efficiency was up to 99.99% and about 3.2kg calcium fumarate was converted to calcium malate per liter
enzyme suspension. Also, L-malic acid produced in free fumarase system satisfied USP criterion, the residual fumaric acid was less

than 0.1% and the cost was approximately to that of DL-malic acid produced by chemical synthesis.

Key words integraled process, calcium fumarate, calcium malate , fumarase
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