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B E LK BE EBREEF S DL-AEER

AEZ FRE I ¥ ¥ %

(RBACFLIERE XE 300072)

M E OHAXHBLHERAERMAR I~2om R WS, K- PEEE, B
R NZE-DL-AERELIRENEN BRI Eshal. 22T EREEMEE
LRSI ER. YEYEEAT 0.15mo/L, EAMHIASELER, HATFT RN
FEHEFE Michaelis Menten T8,

*@iE Ko, BEM kBB, EEBLE

REWREY, AXHBEHEERLE (EC3.5.1.14) #i45 DL EEBREHH
ErRE L EERBRSFE RO FEN. B 60 F4K B &R DEAE Sephadex fE& &
HZBEEUEHATINES LEEBLE, FAEEUEEHEERTEIHTRA
Rl HENHEEARAREEEHE, IEHBMNER, SHIEEE, LEBRE,
EEMEH M ARRE, AREAEIESH. b, BIEERAGBEENEHELSE
BV ES, A KBSEERIBRERS, BN 1 2mm WARK, FAAR-
AR AT B . AE S REsEx DL-IREBH#ST T AEHFLIHE, FE
TREHBEELEERARTIRYWEHEE.

1 #MERFFZE

1.1 DL-AEE (Ala) B5Z B

DL-AREBa L E S 8. HUFEERIRES, #SEXRT 8%, HLBER
LA Z BEEF A BE L A3 oCHR [0] Jredl & th#l N-ZBE-DL-IF&E# (N-Ac-DL-Ala), #t
EERALTKZEELESWRGBE N-AcDL-Al @5, A 1% SHz - BAEFRE
BAKS%, iFEX® A DL-Ala FERIFLRY.
1.2 K REREOBE
1.2.1 BEFHREIES.: KME 3042 Wik PHBRMEDH RS, 8§ 100m] #&7
EFBSEIH 10g, ®HEE 35, K.HPO, 0.036g, MgSO, 0.05g, A 2g. pHEN
6.5~7.00 T0.IMPaZFRETKHE lh, BAKHE 3042 BE, E30-31TCTRILF
3t 3d, BEEAF.
1.2.2 "WEHREIESR. 52 (o/L): EBK 10, EE 20, FEE 10, B9H

RET AR XS FEAAE.
EXF 1995 7 § 25 HHedl,
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1.5, K,HPO, 2, MgSO, 1, D-#14E% 0.2mg/L. pH6.5~7.0, 7E 1000 ml = %
A 100~200ml ¥EF5#, F 0.1MPa #EXETXHEH 30min. A—FEBEAREKETF 30C
TR LR 1.5cm #BK L 130/ min MEEREIEFR 35~408, BHEZRH 1
2mm R EOER, TEHREREHAEEFKESEEH.
1.2.3 EEMNE. BEMA 0.5z 5 100ml = AT, A 0.2mol/L N-Ac-DL-Ala
B (% CoClL5x10 *mol/L) Sml, 0. lmol/L BEERZEM WL (pH7.0) 40ml B 4ml 7K.
7E37C FTEEZKELIERKRS 0min, SEEERAEESKEE, SHASHAGE=-RES®
EOREFSHK L-Ala 85 ¢ mol .

H A AEEETE E CATE 37C T th AE BRI = EH L-Ala ) pmol #.
BAK wo EF lu=Ipmol/g-hs
1.3 BEMAFZE

HkHEE E TR L, () EXEESTETHT, ZHEREFHKRKE
0.5%~2% (W/V), BPEBERKEO0.5%~2% (W/V), BEEHE 4~ 10ml/g HIE,
DB EEE 0.5~2h #Hi74 BE 4 KFRHLE, DEAEShEBERERITEIE
o MEFEHAMEFES LSRR AREEERER.

2 BREAR

2.1 BEE4AKRHFHER

BHAMEEELESE. FRETRERNFESTHOR 1, FESHEUELRE
BFARMBEREEEHMEENREAEREE, kA&, B e kedmEMAREE.
RAfi—HEMNEWERERE _EERHAK,

FESFEEHE, BEERAEME A AN REENEMEMTEEA, a5
8ml/g BEFN 1.5h, MAAEKEMPERFNREVENLTEEUEALF L, XE
PR LHEAMARCEBEREERE, HRTRRE, LHPRBEERE 0.3%0f 5
EREEAA 78%, {HNE 20d GEHMAYBEEET 23%, FK0.SHTFEIKES
HEWH. AR IBEEARPN, ERER 2% BEMNE2.5% )5, BIEREEH
72.4%F 4 72.6%, CLBEEH, EHREENEEAFZEN: BREFHEMNH 8ml
EERHAERS, &2%0HEE, 0.5%FE, B kedm 1.5h, XHEE AR EE—
R T700u/g, BBIERBELY 71%.

2.2 BEAEIRGOIER

2.2.1 pHHI®W. 7EAR pH EMNE MR FEE LA EE R MMM IV ESE (B
B RBREMIE NN 100%) WE 1, EERTEEAEEE pH X 7.0, BELUEHT
W MR R B R R A T ALY, [ RE pH MBEREE 8.0,

2.2.2 EEMEE., REEETHEHECHGHBRGHMEETDE 2, BEaEEMR
WEERNBERSC, BERUEEHN 6T, HENEEHETR, RHEELE
kAR S E R,

2.2.3 BSEZrhiiikE. E3AE pH7. O W RRKEMBRE T E S BEARR
WEHAEW, FTRKERN 0. Imol/L IR REF. AHBERNE FREEOLRERE
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B SRR AR E R,
T EXXRESE. BREFEM

TFable 1 Conditions, results & varliance analysis of orthogonal method

Factors Gelatin Formaldehyde lmrﬁobilizing Immob. solution Activity yield
Na. conc. Af% conc. B/ % time C/h volume D/ml. g X/ %
1 0.5 0.5 0.5 4 26.5
2 0.5 1.0 1.0 ] 11.7
3 0.5 1.5 1.5 g 69.0
4 0.5 2.0 2.0 10 40.3
5 1.0 0.5 1.0 8 39.4
[ 1.0 1.0 0.5 10 25.1
7 1.0 1.5 2.0 4 16.5
8 1.0 2.0 1.5 4] 11.6
9 1.5 0.5 1.5 10 32.8
10 1.5 1.0 2.0 2 42.7
11 1.5 1.5 0.5 6 15.4
12 1.5 2.0 1.0 4 30.0
13 2.0 0.5 2.0 59.1
14 2.0 1.0 1.5 55.3
15 2.0 1.5 1.0 10 36.5
16 2.0 2.0 0.5 8 66.6
1/4 0.369 0.395 0.335 0.321 I ~N: Sumof
n/4 0.232 0.337 0.294 0.245 the same factor
m/4 0.302 0.344 0.422 0.544 levet
W/4 0.544 0.371 0.397 0.337
Fj 3.37 0.131 0.643 3.052
Notability (0.25)" Unnotable Unnotable (0.25)"
100.0 100.0
90.0 L = 900
= =
= =
Py .
E g
§ 800 g 80.0
.é 2 =
o [
= 0.0 70.0
0.0 1 i i | 60.0 I H | 1
2 4 (] 8 10 12 30 40 50 60 70 )
pH TitC
1 HEHBESR pH B A KR IEHE 2 B BERTHH MR RV iR TR R

Fig. 1 Effects of pH on reactive activity
1. Native cells, 2. Immobilized cells

© hERF

Fig. 2 Effects of temperature on reactive activity

1. Native cells, 2.
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Immeobilized cells
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2.2.4 RYESREFHUEH:. FRALTHEBET GREHN 2x10 'mol/L) ME{ER
FHERmE?2, URSHEREFMEGERYREFEODTFMRER, BZbEm
RIS, M C  MEEBMBHEEFRISEH, BEDFEHTIRD ERNKY
FE A 5X 10" *mol/L ) CoCL,.

"0.00 0.10 0.20 0.30 0.40 0.50 0.60

100.0 4.00
3.50 -0
. m-o e
X - 300f %
= - ‘
-é 80.0 S 25
i s ank® ST\
T oamf
';é 7001 E L5k ¢ A 5
% s0.0F- <00 /s—*‘?“‘ +
0.50
50.0 H L L l i 0.00 i i I ] |
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Conc. of buffer/mo} + L™ " §,fmol oL

3 R E YRR

Fig.3 Effects of buffer conc. on activity

M4 RNEEESRERENER

Fig-4 [Initial rate-substrate conc. profiles
1-37C, 2-45C. 3.55T, 4-65C

%®2: £RNTHESBERESEHE

Table 2 Effects of mental ions on reactive activity

Relative activity/ %

Mental ions
Native cells Immob. cells

- 100 100
Fe'* 80 87
Fe'* 70 95
Co™* 115 110
Zn** 83 85
Cu** 82 90
Mn** 80 85

2.2.5 JEYIREARER . & 0.1mol/L. pH7.0 BEREMRT, MASEME E/LA
B, BOEEHIRE, U125/ min MEEEBKEPRY, AN 0.5Sh RN
8 L-Ala BItERSRENAPER, BIAAROKEEAREE THRENERERE
eHiee, mE4, FREZVUEHARET, MEDHEDKREMAEN, KEMERGHE
2k, BERDEERT 0.15mol/L /G, REMEELHAFEZRN TR, WHEX
Bt KNk EFESSRERDME AR, '
2.2.6 BEEAEEARESBEEREE: 7 $10mm X 100mm EHEALEERN 4
600u BB S LB AR, 7E 37C F ¥ 0. 1mol/L # N-Ac-DL-Ala Z5# A 20ml/h #)
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AR, EMHERMNENKFSE, SRMES. EEFD 20d GEEGCEEY
78% . —MRTWAFEREYFFME 204 U E, BHZEEEAHEHREHRERES
EREMEETER. UEBEERN T ERERREER, WREEDERLERE G

FHEAEE, TR TEER,

WK E BT EAEY, MEH~RIENER (P = +14.06°, FE2E
258 XX1 BRI LR EBEEE (P =13.7~15. "ER,

100.0
. 00
o~
=
:E 60.0 -
£ wol
=
[
-4
2.0
0.0 i | -l
0 5 10 15 20
t/d
S5 EELAREEBEREENR
Fig.5 Continuous resolution stability of immo-
bilized cells

3 o RpeylFhiE

BB Y EZ XM Michaelis

A r, ARNEE/mmol. L 1.
HEWHEE /mmol. L5V, MRS R
FreE 15 B M) &% K 2 3 2/ mmol.

h™! K, BAKEHE S/ mmol. L',

Menten fﬁ?%ifjm’]

V.S
" T K, +S
h™'; §

L*]

BEAFRELFE

+
V??‘l
Ao _E 3 5 5 I 4 90 ) B A 3

1_ 1  Ki 1

"3 (2)

ry Vo

BIEAANFRE (2), FRuAE 6. ARER

BT Ry 2R A K A 1] R b B 14 41 BR 3R 4 DL-

Ala REFERETE. HFREFFEETH
HMERMS I FEYH, WRIAUEY, BE
BEAS, V. #K, K,h#Ex HAREAR
=3 E-S R R R R T X H A R

LT 2R
4 % %

KHlE ol £f 3042 KR AWM GIES, ATHE
HEZEL AR SR ERLETRE, HEN 1~
2om B E; EEMEBEKARYE S LEE
H: BREEEFAN 8ml BERF, & 2%
BIEE, 0.5% HEE, EEAANT 1.5, FEH
FE BRI EE IS0 700u/g, BEIEIRH
EHHR71%; BYWKEKAT 0.15mol/L B, F
SREERYMEAE, T 0.15mol/L KE
HEGHHALARE R, wetisa RN A
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1/r,/h* Ly mmol™
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0.5
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b/8, /L » mmol™

6 1/r,~1/So % RMH#
Fig.6 The curve for 1/r,~ 1/ So
(1-37T; 2-45C; 3-55TC; 4-65C)
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Michaelis-Menten 7T & ik, T 37C TIRIEMIRER, Zif0 K32 RN,

_ 1.24S
T 851+ 8

x3 TRRETEVHNHFSR

Table 3 Parameters of apparent Kinetics at different temperature

r

/T 37 45 55 65
K /mmal.L7! 8. 51 9.56 10.5 10.3
Vo /mmol L7 R 1.24 1.60 2.52 4.03
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Optical Resolution of DL-alanine
by Using Immobilized Aspergillus oryzae Cells

Song Zhengxiao Li Xiaomin Wang Zheng Peng Ying
( Department of Chemical Engineering Tianjin University, Tianjin 300072}

Abstract The mycelium pellets with diamerer of 1 ~2mm containing abundant aminocacylase were
obtained by liquid fermentation of Aspergifius orvzae 3042, By cross linking method with reagents
of gelatin and formaldehyde, the immobilized Aspergilius orvzae cells (IAC) were prepared with
much high activity and reactive properties. The effects of factors on enzymatic activity of IAC were
investigated. When substrate concentration was less than (. 15mol/L, Michaelis-Menten Mechanism

was suitable for this reaction.

Key words Optical resolution, immobilization, Aspergillus oryzae, aminoacylase
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