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Abstract: A technology of L-cystine production was studied in this paper, which included microbial enzy-
matic conversion of DL-2-amino-A*-thiazoline-4-carboxylic acid (DL-ATC) to L-cysteine, subsequent oxi-
dization of L-cysteine to L-cystine and its purification. The cells of Pseudomonas putida TS1138 could be
repetitively used as the enzyme sources to convert the substrate DL-ATC to L-cysteine. After being oxidated
by 2% dimethy-sulforide (DMSO), L-cystine could be harvested and further purified by the positive
ion-exchange resin 001x7. High Performance Liquid Chromatography (HPLC) identified the purified
L-cystine as having a total recovery of 78.55% and purity of 99.12%. This study demonstrated an efficient
and convenient method for L-cystine production, which overcame the instability of enzymes, troublesome
procedures and high cost of enzyme immobilization as contrasted to the traditional method. All in all, it pro-
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vides a new approach for industrial production of L-cystine as well as L-cysteine.
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1 #eEHE
11w
1.1.1 (Pseudomonas putida)
TS1138, 18]
1.1.2 el. 20 g, ATC 3 g,
S5g, 3 g,NaCl 1.5 g, MnSO, - H,0 0.1 g,
K,HPO,4 3 g, MgSO, - 7TH,0 0.5 g, FeSO, -7H,0 0.01 g,
1L,pH7.5; 30 g, ATC4 g,
1g, 3 g,NaCl 1.5 g, MnSO, - H,0 0.1 g,
K,HPO, 3 g, MgSO, -7H,0 0.5 g, FeSO,4-7H,0 0.01 g,
1L,pH7.5
1.1.3 . L- L-
Amresco ; DL-ATC
BIOTECH-
10BGZ ; DL-ATC  L-
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LC-10AT Model 200S
ELSD ;
WZZ-2A
12 EF*
1.2.1
TS1138 , 28C 200 r/min
16h 1% 7L ,
10L , : :
29°C; pH: 6.4~6.7, : 400 r/min; :200 L/h
16 h, 4°C 6000 xg 10 min,
, PBS (0.02 mol/L
, 0.15 mol/L NaCl, pH 7.4) , 4°C, 8000 xg
10 min, 2, ,
PBS 25%(W/IV)
1.2.2 DL-ATC : 150 mL
300 mL (0.6% DL-ATC, 0.6% K,HPO,,
0.01% , pH 7.5~8.0), 42 °C
2.5 h ,
PBS , L-
1.2.3 L- L- :
Gaitonde L- [10]
2 mmol/L 1,4-
(DTT) ,  NaOH pH 8.0 8.5,
1h, L- L-
Gaitonde L-
) L-
1.2.4 DL-ATC L- :
: Nucleosil SA(250%4.6 mm), :20 uL
: - - (0.1: 0.1: 99.8);
0.6 mL/min; :25°C ELSD :
40°7C; : 2.8 Bar
1.25 L- DMSO
L- , 001x7
(40 cm x 2.6 cm), 1.5 mL/min
1.0 mol/LL , 0.7 mL/min
, 1.2.3 L-
, HCl pH 5.0,
1.2.6
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Fig. 1 Test of oxidizing agents for L-cysteine
DMSO L- (0) L-
(o);  H0, L- (o) L-
(w)

Oxidization rate of L-cysteine (o) and generation rate of L-cystine
(o) using DMSO as the oxidizing agent; Oxidization rate of
L-cysteine (O0) and generation rate of L-cystine (m) using H,O, as
the oxidizing agent.

2.2.2 DMSO :
, 1% 2%
3% DMSO, pH 1.0, 2~12h ,
L- L-
1 , 8 h , L-

L- 2~6h
, 3.0%DMSO 2.0% DMSO,

B B

DMSO L-

[11]

1 DMSO
Table 1 Test of oxidizing time and concentration of DMSO
CD OR/GR Time
VN ) 2 4 6h  8h  10h I2h
L OR 64.7 72.1 783 81.2 824 835
. 0

GR 58.6 693 745 767 77.6 782

OR 694 79.7 87.1 96.7 97.8 975
2.0%

GR 64.5 743 80.6 909 914 90.2

OR 76.5 872 942 968 977 964
GR 732 789 834 859 871 863

3.0%

CD: Concentration of DMSO; OR: Oxidization rate of L-cysteine;
GR:Generation rate of L-cystine
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Fig. 2 Test of the repetitive use times of enzyme source cells
L- (0); L- (®)

Generation rate of L-cysteine(o); generation rate of L-cystine(e).
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