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Abstract

Tannase of Aspergillus sp. AN-11 isolated from contaminated acorns was purified by a procedure involving
ammonium sulfate precipitation, DEAE-cellulose column chromatography and Sephadex G-200 gel filtration.
Physiochemical properties of the purified tannase was investigated. Tannase was purified about 37 folds with
the yield of 49% from the culture broth of Aspergillus sp. AN-11. The purified tannase was homogeneous on
polyacrylamide gel disc electrophoresis and was dissociable into two identical subunits on SDS-
polyacrylamide gel electrophoresis. The molecular weight of the tannase was determined to be 200,000 by gel
filtration on Sephadex G-200. The purified tannase showed a typical protein ultraviolet spectrum. The
enzyme had a optimum pH 5.5 and optimum temperature at 30 to 40 °C. The enzyme was stable at a pH range
from 5.0 to 6.5 and at the temperature below 30°C. The enzyme was inactivated remarkably by CuClz and
ZnClz. The Km value of the enzyme was 7.58 x 107* M.
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Culture broth
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Fig. 2. Purification of tannase
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Table 1. Tannase activities in fractions of

the crude extract with ammonium

sulfate
Total Total Specific
Fractions . X o
protemn protein activity
(mg) (units) (units/mg protein)
0.2 20.0 — -
0.4 16.1 38.64 2.40
0.6 38.5 222.18 5.77
0.8 41.2 5475. 22 132.89
1.0 65. 8 354. 40 .39
Super. 57.6 209. 30 3.63
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Table 2. Tannase activities of each fraction

in DEAE cellulose column

chromatography
Total  Total Specific Recovery
Fractions protein activity activity (%)
(mg) (units) (units/mg
protein)

D, 15.05 — — —
D, 17. 44 8754.5 501. 98 78.1
D, 18.57 1402.9 75.55 12.5
D, 11.93 334.2 28.01 3.0

Crude 85.10
tannase

11214.5 131.78 100.0
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Fig. 3. Stepwise elution pattern of crude tannase

on DEAE cellulose column.

Size of column: 3.0X40cm, flow rate:
20 ml/hr. DEAE cellulose was equilibrated
with 0.01M acetate buffer, pH5.0.
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Fig. 4. Gel-filtration of the tannase on Sephadex
G-200
Size of column;2.0X 90 cm, flow rate;
10 mi/hr. A column of Sephadex G-200 was
equilibrated with 0.01M acetate buffer,
pH5.0. Elution was performed with the
same buffer. ——O—— :protein,

...... ®------; tannase activity.
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Fig. 12. Effect of pH on the activity of tannase
Buffers used were 0.01M acetate
buffer (pH 3~4), 0.01M phosphate
buffer(pH 5~7), 0.01M carbonate buffer
(pH 8~9).
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Table 4. Effect of various metal ions on

tannase activity

Metal ions (10 *M)

Relative activity (%)

None 100
KCl 88
MgCl.- 6 H,0 96
CaCl, 95
BaCl;- 2 H,0 80
MnQ.;- 4 H,0 55
NiSO,- 7H.0 63
CuCl;- 2 H,0 35
ZnCl, 37
(NHeMo:0,- 4 H,0 78
AICl;- 6 H,O 84
FeCl;- 6 H,0 92
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Fig 6. Polyacrylamide gel disc electrophoretic

pattern of purified tannase
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Fig 7. UV absorption spectra of purified tannase
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Table 3. Summary of purification procdures of tanmase from Aspergillus sp. AN—11

Step Total volume Total protein Totel activity Specific activity Recovery Purification fold
(ml) (mg) (unit>10%)  (units/mg protein) (%)

Culture broth 2500 14375 365. 0 25.39 100.0 1.0
(NH,),S0O, precipitate 312 2474 326.0 131.78 89.3 5.2
(Fraction 1)

DEAE—cellulose 80 507 254.5 501.97 69.7 19.8
(Fraction 2)

Gel—filtration 60 213 191.6 899.53 52.5 35.4
(Fraction 3)

Regel—filtration 60 191 178.5 934. 55 489 36.8

(Fraction 4)

20F
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Molecular weight ( x 104)
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0 0.2 0 4 0.6 0.8 1.0
Rf
Fig 10. Estimation of molecular weight of tannase

by SDS polyacrylamide gel electrophoresis
Standard proteins were ! 1, serum albumin
(dimer): 2, serum albumin (monomer)

. 3, catalase (beef liver) : 4, ovalbumin
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Fig. 11. Effect of pH on the stability of tannase
The enzyme was incubated in various
buffer (pH 3~4, 0.01M acetate buffer;pH
5~7, 0.01M phosphate buffer;pH 8~ 9,

0. 01M carbonate buffer; at 5°C for 24 hrs.
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