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1.1
Aflatoxins  AFT 3 AFB1 Sigma
AFT Armillariella sp.
AFT 3
o Aflatoxin-de-
toxiczyme ADTZ 1.2
AFT 1.2.1 -
4°C
4mL - 0.1 mol/LL pH4.5~0.7
10 mmol/L. MgCl, 0.3 mol/L. KCI
15 mg 6.0 mg
4h SmLpHG6.0
56 )
Bradford BSA
1.2.2 ’
B1 o .
133.3 ng AFB1 30°C Smin
0.2 u 100 pL. 2 mmol/L.  BaCl, 1 mL 20
mmol/L. Tris-HCI pH 6.6 30°C 30
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min 3 mL 3000 g - 15°C 100 pL 2 mmol/L. BaCl,  DMSO
25min AFB1 50 pI. 1 mL 20 mmol/I. Tris-HCI pH 6.6
AFBI1 30C Smin 0.5¢ 30C
0D AFBI 1 20min 360nm
1  nmol AFBI AFB1
1.2.3 0.5¢ 2
30C Smin 5 mL 0.05 mol/LL pH 6.0 2.1
- 500 pl. AFB1 - -
60min 360nm 1
1.2.4 Km AFBI - - - -
0.51.252.55 10pg 65C
1 ADTZ
Table 1 Immobilization of ADTZ on different hydrophobic carriers *
Hydrophobic group Absorbed protein/mg Yield of absorbed protein/ % Retention specific activity Relative activity/ %
Phenyl- 5.00 83.4 0.0239 55.7
Benzyl- 4.85 80.8 0.270 77.2
n-octyl- 5.23 87.2 0.317 90.5
a-naphthyl- 5.13 85.5 0.160 45.6
Diphenyl- 4.21 70.1 0.180 51.4
n-butyl- 3.98 66.4 0.263 75.1

* 0.5 g of n-alkyl or aryl amino-agar beads suction-dried ~ 15mg of enzyme powder 2.1u 4 mL of 0.5 mol/L. KCl pH 5.5 and 0.1 mol/L citric-phos-
phate buffer were shaken for 4 h at 4°C..

2.2 pH 2.3

0.5 mol/LL  KCI

pH KCl
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8ot /
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53 \ L R : 3
asf B 00 02 04 06 08 10
40f The concent of KCl/(mol/L)
351
0745 50 55 60 65 70 2 Kkd ADTZ
pH of the buffer Fig.2  Effects of different KCl concentrations
1 pH ADTZ on ADTZ immobilization
Fig.1 Effects of pH on the ADTZ immobilization The gel 0.5 4 mL of the buffer pH 5.5 containing
N-octyl amino-agar ~suction-dried gel 0.5 ¢ 4 mL of the different KCI concentrations and 15 mg of enzyme powder
different pH buffers containing 0.5 mol/L KCI  and 15 mg of were shaken for 4 h at 4°C. A Yield of absorbed protein
enzyme powder were shaken for 4 h at 4°C. A Yield of absorbed B Relative activity of immobilized ADTZ
protein B Relative activity of immobilized ADTZ © HERMERBEVHARAATHSHESR http://journals. im. ac. cn
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Fig. 3 Effects of water concentration on dried
immobilized enzyme powder
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Fig. 5 Effects of temperature on the activity of A
2 free enzyme and B immobilized enzyme
Ames 3.3 pH
AFB1 AFBI
pH
6 pH
2
Table 2 Activities of immobilized enzyme in organic solvent *
Solvent Activity/ % 4% pH 5h
n-hexane 82 pH 3.5~7.0
, 5.0~6.0
Peanut oil 71
pH
Chloroform 64
3.4
Methanol 45
0.05 mol/LL pH 6.0
Water 100
- ... ) - 0.5~0.05 mol/L KCIl pH 6.0
% 25% VIV of buffer was added onto the immobilized enzyme powder di-
rectly. - 30°C 35C
3 0.5 mol/L  KCI
3.1 pH

pH 4 © FERZERMEDARFATIKSHESL http://journals. im. ac. cn
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Fig. 7 Thermostability of A  immobilized enzyme at 30°C
B immobilized enzyme at 30°C. with KCI
C  immobilized enzyme at 35°C
D immobilized enzyme at 35°C with KCI
E free enzyme at 30°C  and F free enzyme at 35°C
3.5 Km
Bl S !
3
Km= 3.308x 10 "mol/L. 8 AFT
Km 2.16x10°°
mol/L '
3 Km

Table 3 Km values of the immobilized enzyme"

S / mol/L /'S / mol/L. ' v/ mol/min /v / mol/min !
1.6x1073 625 1.600x 1073 6.250 x 10?
4.01x1073 249.4 2.687x 1073 3.722 x 10?
8.01x1073 124.8 3.452% 1073 2.897 x 10?
16.0x 1073 62.5 3.775x 1073 2.649 x 10?
32.1x1073 31.15 4.840x 1073 2.066 x 10?

* The correlation coefficient of 1/ S -1/v

v =0.9968

© PERFRREE DT

T T T T T T 1
100 200 300 400 500 600 700
1/S1/L/mol)

8 Km
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Characterization of Immobilized Aflatoxin-detoxizyme

LIU Da-Ling'  YAO Dong-Sheng'*  HUANG Bing-He*  XIE Chun-Fang' LIANG Yu-Qiang' MA Lin®

' Department of Biotechnology Jinan University Guangzhou 510632 China
2 Guangdong Technology Development Center ~Guangzhou 510070  China

3 Department of Applied Chemistry ~ Zhongshan University Guangzhou 510275 China
Abstract  Aflatoxins found in contaminated food are potent hepatocarcinogen. The aflatoxin-detoxiczyme ADTZ isolated
from the edible fungus Armillariella sp. detoxifies aflatoxin Bl AFBI . This paper reports on the characterization of immobi-
lized ADTZ using a hydrophobic adsorption method. The ADTZ was isolated from cryo-homogenated fungus previously cultivated
at 24 ~ 28°C for 20 ~ 30 days using n-alkyl amino-agar beads. Various adsorption conditions of the enzyme to n-alkyl or n-oc-
tyl amino-agar beads were carried out. The effects of enzyme immobilization on different alkyl amino-agar beads at different pH
values 5.5~7.5  at different temperature 20 ~40°C and at different salt concentrations were investigated. The enzyme ac-
tivity was measured at ODsq, by reacting 133.3 ng/mL of AFBI at 30°C for 30 min with the immobilized ADTZ. The Km value
of the immobilized enzyme ~determined using Schematic Linewearver-Burk plot is 3.308 x 10~ mol/L  lower than that of free
enzyme which is 2.16 x 10~® mol/L. This indicated the affinity of the detoxiczyme to AFBI decreased after immobilization. The
immobilized enzyme activity in oil-phase n-hexane was also studied with different concentration of water. After the treatment of
the immobilized ADTZ the toxin no longer causes liver toxicity in the rat toxicity test no longer causes mutagenicity in Ames
test and is no longer toxic in the chicken embryo test. Results also indicated that the pH stability the thermostability and the
freezing stability of ADTZ were improved after the immobilization.

Key words aflatoxins detoxification enzyme immobilization
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