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1 FEEAREFEHOLE
Table 1 Comparison of different immobilization method
Carriers

Recovery of enzyme activity/%

Agar 54.00
Poly-acrylamide 15.24
Gelatin 40.77
Carrageenan 69.13
Glutaraldehyde 0

PEI. Glutaraldehyde 16.20
PEI. Carrageenan 25.40

2.1.2 FHEQBFANNBESE . TEHAFER
A 3mmX3mm AR ARG BRIEREE. A
1mol/L,pH 8.0 MEWAEBRE P EZK N 10 #itfs
BEimRERTE MENRAHA ST, WAR
RfREHBY.

2.1.3 FREGESAKRMEEE B 1 HEHE
HEEBARTEEARNGENARES. BEXVWHE
EHUEARAESREBERE.

11 JZ1 R ARNEBRREEN

Fig.1-1 SEM graph of JZ-1 free cells
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2.2.1 FREK X EE AR o
2 2 PR, B F b o B ot 9, (51 £ 40 i e
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AR, R, BEH R A m, @ 2k
MRS —-HEE LA&ESE, TRIRAIMER,
WH2. 7% FRBERFERBEHED.,
2.2,2 MR¥ENEESLAMHELHREW A
2.7%E FREUHE AR KE MM RERL KSR
W, 55 W3k 3, B 4 vk BE A I, B E AL 4 AR
ME LR REESN A AREIRESERER
TR, S6ER,13.4%AREEREHEN,

12 JZ-1 B mmmathin & E L
Fig.1-2 SEM graph of JZ-1 immobilized cells

22 FEERENEELERNENGER
Table 2 Effect of carrageenan concentration on

activity of immobilized cells

Concentration of Recovery of The gel strength

carrageenan/ % Activity fu® enzyme activity/%  /(g/em?)
1.3 3502.5 64.1 483
1.7 3745.7 68.5 551
2.0 4039.7 73.9 669
2.4 3841.9 70.3 722
2.7 3157.4 57.8 945
3.0 2838.4 51.9 1134
3.3 2738.3 50.1 1231

# The initial activity of free cells: 5465. 6u

B3 HRERESETELAMNBFTIXR
Table 3 Effect of cell concentration on activity
of immobilized cells

Concentration Recovery of enzyme
Activity /u”
of cells/% activity/ %
3.2 3208.2 64.7
6.5 3522.8 71.1
13.4 4849.2 97.8
20.2 5612.2 113.2

+ The initial activity of free cells:4956.2u

2.3 BEAHAMMAELER

2.3.1 TR R AW TS B B 4G 48 B R
EALER IR 4 BrR . BroR R BQ TS 4590 55 B8 K WR B
RAEEEHHROMEE T, KPEYRHELERAR
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Table 4 Comparison of different active agents sar
SZ0F
Active agents Relative activity/% § a0+
Control 100.0 BN
-
0.2%D0S 176.5 = or & Imchilized cells
= =
1.0%SDS 160.4 2_ B Firee cells
0.2 % Emulsifying agent OP 172.6 10
0.02% Tween 20 180.4 % X B H0H H N 5 @&
0.02% Tween80 181.6 e
0. 02 % Hexadecyltrimethyl i b id 143.4
0.02%SLS 154.7
Fig.3 Effect of temperature on reactive activity
Substrate 1mol/L 192.0

2.3.2 RYBAHRSEAEANXR . SEED
i& 4t [ %2 1k 40 M i) B 1) %oF [ a2 £ 408 i 6 A Rz it 3R
MEW, BESCNEMER SAMNE LR &
6hfFERAME, LEEM TR, IANEY S Lt
Al #E 24 ~48h BREHW .

2.4 BEAEMBER

24.1 BRENMES pHE:Z£FRH pH £#TF
51 5 3 52 B s 4k 40 B A O B 4E M AE 37T BY R R TS
J1 A2, —EMRERNARTE pHHH 9.0,
2.4.2 BMERNWMEBREERE % pH 9.0, FHBRE
B &4 T 42 9 0 2 B fh 40 3 R0 35 5 40 B A9 BB %
Bl 3, AR R AY BOE E BE  45T
243 BHRBEHE.pHY.0.BE 0CHEH
T.ANNEAFRFBE FE 30min ALENEE
fEHRAREARAEREE T, W@ 4, BEHEMN
MREEHARERER.

& Jmmobilized cells

—&- Free cells

Relative activity/%
cEB8588388E8 5

(=2
-3

8 9 10 i
H

M2 pHXRERNEENEWR
Fig.2 Effect of pH on reactive activity
pH6.0--8.0 H;PO, buffer
pH 8.6~10.6 Gly-NaCH buffer
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Fig.4 Effect of temperature on enzymatic stability
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Fig.5 Effect of pH on enzymatic stability
pH 6.0~8.0 H;PO, buffer
pH 8.6-~10.6 Gly-NaOH buffer
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Fig.6 The production stability of immobilized cells
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Production of L( + )-tartaric Acid by Immebilized Corynebacterium sp .JZ-1

ZHANG Jian-Guo QIAN Ya-Juan
{ College of Life Sciences , Zhejiang University , Hangzhou 310027)

Abstract  Corynebacterium sp .JZ-1 cells, which showed a high enzymatic activity of cis-epoxysuccinate hydrolase, were
immobilizde by entrapping in k-carrageenan, then treated with some active agents. The recovery of enzyme was over
100% . In shake flask, the stability of immobilized cells was satisfactory after they reacted with discdium eis-epoxysucci-
nate for 10 batches. The same result was attained in column{1500L) with the substrate fed in continuously for 90 days.

The optimum pH value of the immobilized cells was 9.0, the optimum temperature was 45T .

Key words «-carragecnan, immobilized cells, L( + )-tartaric acid, Corvnebacterium sp .
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