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Chaetomium sp. (34 DEAE- 11 Q-Sepharose Fast
Flow Sephacryl $-200 Phenol Sepharose™ HP
30.8 7.7% SDS-PAGE 66kD pH 6.0
50 ~ 55°C 50°C pH5.0~ 8.0 Cu’* Mn** Zn’* Fe’* EDTA
NBS N-bromosuccinimide N-
s 20 K, 0.19mmol/L V,. 115pmol/ mg min
Q814 A 0001-6209 2004 06-0785-04
Inulinase B-2 10000r/min 65 %
1- pH6.0
0.02mol/L. Na, HPO, -NaH, PO,
I/S
I 1.2.2 DEAE- 11
S pH6.0 0.02mol/L. Na, HPO,-NaH, PO,
I/S>10 Ex- DEAE- 2.6cm X 20cm
oinulinase 0.1mol/L. 0.2mol/L. 0.3mol/L. 0.5mol/L. NaCl
Endoinuli-
nase 3 1.2.3 Q-Sepharose Fast Flow
B-2 1- 1.2.2
1.2.4 Sephacryl S-200 1.2.3
! 3.5mL 10K Pall-Gelman
pH6.0 0.02mol/L. Na, HPO, -
NaH, PO, Sephacryl S-200
1.6cm x 90cm
1 1.2.5 Phenol Sepharose™ HP
1.2.4 2mol/L, pH6.0
1.1 0.02mol/L. Na, HPO,-NaH, PO,
C34 Phenol Sepha-
2g 0.4¢ 100mL rose’ HP ImL Pharmacia
500mL 100mL 35C 1 0.50.2 0.05 0.02mol/L.
3d
1.2 1.3
1.2.1 4°C 20% 50uL 450pL.  pH6.0
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0. Imol/L Na, HPO,-NaH, PO, 2% 2
Sigma 53C 30min 100°C
10min 2.1
3 5 > 1 1/S
1 pmol 20  DEAE
1 U
1.4 Q-Sepharose Fast Flow
6 10% SDS-PAGE Sephacryl S-
R-250 2h 200 Phenol
1.5 Sepharose
Bradford ' 184.6U/mg
1.6 30.8 7.7%
: I/S 20
=421 - § 1 66kD
1
Table 1  Purification of endoinulinase from Chaetomium sp.
Step Total Activity/U Total protein/mg  Specific activity/ U/mg Purification fold Activity yield /%
Culture filtrate 3100 518.0 6.0 1.0 100.0
NH, ,S0, fractionation 2072 269.0 7.7 1.3 66.8
DEAE-cellulose 1400 40.0 35.0 5.8 45.2
Q-Sepharose Fast flow 640 6.6 97.0 16.2 20.6
Sephacryl S-200 576 4.8 120.0 20.0 18.6
Phenol Sepharose™ HP 240 1.3 184.6 30.8 7.7
1 2 3 4 5 M 60°C
kD
—97.4 2.2.2 pH
66 kD—> ) -2 pH4.0 ~ 5.5 HAc-NaAc pH6.0
—43.0 ~ 8.0 Na, HPO,-NaH, PO,
'..- a0 pH 6.0 pH
30°C 30min
. 00 pH5.0 ~8.0
’ s 2.2.3 53°C pH6.0

1
Fig. 1 The electrophoretic patterns of proteins in the different steps of
purification on SDS-PAGE

1. Culture filtrate 2. DEAE-cellulose fraction 3. Q-Sepharose Fast Rong
Flow fraction 4. Sephacryl S-200 fraction 5. Phenol Sepharose™ HP 10
fraction. 2.2.4 EDTA  NBS
22 Tmmol/L
2.2.1 X e
Smmol/L 2 Cu”"
35 ~60°C 24 24 2+
Mn Zn”" Fe
50 ~55°C
EDTA Smmol/L,
20 ~ 60°C 30min
NBS
50°C 50°C
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2
Table 2 Effect of metal ions EDTA and NBS on enzyme activity

Relative activity as affected by the concentration/ %

Metal ions

Immol/L Smmol/L
Na* 102.2 97.8
K* 77.8 86.7
Ca®* 104.4 97.8
Mg+ 86.7 77.8
Mn?* 4.4 22.2
Cu?* 0 0
In** 75.6 46.7
Fel+ 97.8 86.7
Fe?* 97.8 62.2
Co* 108.1 82.3
NBS 4.5 2.1
EDTA 83.3 33.3
2.2.5

Lineweaver-Burk
K, 0.19mmol/L V.,  115pmol/ mg min
2.2.6 2

2
Fig.2  Analysis of the hydrolytic products of inulin by inulinases
1~5. Reaction time is 0 0.5 1 2 3h respectively 6.st.F Fructose

S Sucrose.

3

66kD 2

10

11

12

13

NBS
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Purification and Properties of Endoinulinase from Chaetomium sp.

ZHANG Guo-Qing CUI Fu-Mian YANG Xiu-Qing QIAN Shi-Jun"
Institute of Microbiology ~ Chinese Academy of Sciences  Beijing 100080  China

Abstract An endoinulinase produced by Chaetomium sp. C34 was purified to electrophoretic homogeneity ~with recov-
ery of 7.7% activity and purification factor of 30.8 fold by five steps including ammonium sulfate precipitation DEAE-
cellulose Q-sepharose Fast Flow Sephacryl S-200 and Pre-Packed Hydrophobic Column. Its subunit molecular weight
was estimated to be about 66kD by SDS-PAGE. The optimum temperature and pH of the enzyme activity were 50 ~ 55°C
and 6.0 respectively. The K, and V,,. values for inulin were 0.199mmol/L and 115umol/ mg min respectively. Cu’*
completely inhibited inulinase activity. An appreciable loss of activity was observed in presence of NBS Mn’* Zn’"

Fe’" and EDTA. A ratio of inulinase activity to invertase activity 1/S of 20 was found in purified inulinase. The en-
doinulinase hydrolyzed inulin and liberated inulooligosaccharides. But it lacked activity toward melezitose or raffinose.

Key words Chaetomium sp. Endoinulinase Purification Properties
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