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Abstract — The crude enzyme solution obtained by shaking culture of Aeromonas caviae No.
8-76 isolated from soil as pullulanase producing bacterium was purified by 50 folds with 21%
yield by salting out with ammonium sulfate and column chromatography using DEAE-Sephadex
A-50 and Sephadex G-150. The purified pullulanase had a molecular weight of 118,000 approxi-
mately by SDS-polyacrylamide slab gel electrophoresis and pl of 4.3 by isoelectric focusing.
And optimum reaction temperature and pH for pullulanase were 50C and 8.0, respectively.
The purified enzyme was relatively stable at pH 6.0~9.0 and below 45C. This enzyme synthe-
sized maltosyl-B-cyclodextrin from mixture of B-cyclodextrin and maltose.
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Fig. 1. Column chromatography on DEAE-Sephadex
A-50 of crude enzyme(Column: 1.6 X 50 cm, Flow rate:
25 mi/hr).
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Fig. 2. Column chromatography on Sephadex G-150
of partially purified enzyme (Column: 1.6X100 ¢m,
Flow rate: 25 mi/hr).

Table 1. Purification of pullulanase produced by Aeromonas caviae No. S-76.

Purification step Total Total Specific Yield Purification
activity protein activity (%) (folds)
(units) (mg) (units/mg protein)
Culture enzyme solution 8020 4720 1.7 100 1
80% saturated ammonium 4860 1510 3.2 60 1.8
sulfate precipitate
DEAE-Sephadex A-50 column 1850 61.6 23 36
chromatography
Sephadex G-150 column 1680 84.1 21 o0

chromatography
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Fig. 3. Electrophoresis of pullulanase produced by Ae-
romonas caviae No. S-76.,

A: pullulanase of Aeromonas caviae No. 5-76

Std: Standard proteins

Myosin, M.W. 205,000

B-Galactosidase, M.W. 116,000

Phosphorylase B, M.W. 97,000

Albumin (bovine plasma), M.W. 66,000

Albumin {(egg), M.W. 45,000

Carbonic anhydrase, M.W. 29,000

>R U ol ol S o

phydl AAEALE TFEctWN A} g 2 7]ed3
= Fig 49} 2o 531342 4300,
X BF2R% 1 1% pullulan 0.7 mi(pH 8.0) <] &
A 0.1mlE 7kt 7 oA 30% whEAlHA
30~70C2] 7t 2xoaf ¥R-2-Al7] 2, DNSH o=z 3}
s 24 sled pullulanase 84S &3 A=
Fig. 5¢} Zstem, A wkg2x = 50Co|du}.
= 9kg pH ! pH4~102] H el 7} pHe| 1%
pullulan 2} 0.7 mi{ol] A2 0.1 miE 7} B4

3 4

365

I 8 i 1

0.0 0.2 04 0.6 0.8
Relative mobility

Fig. 4. IEF electrophoresis of pullulanase by deromonas
caviae No. S-76.

1: Amyloglucosidase (pl 3.6)

2: Trypsin inhibitor (pl 4.6)

3: pB-lactoglobulin A (pl 5.1)

4: Carbonic Anhydrase [ {(pl 6.6)

P: Pullulanase
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Fig. 5. Effect of temperature on activity of the pullula-
nase by Aderomonas caviae No. S-76.
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Fig. 6. Effect of pH on activity of pullulanase by Aero-
monas caviae No. S-76.
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Fig. 7. Thermal stability of pullulanase by Aeromonas
caviae No. S-76.
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Fig. 8. pH stability of pullulanse produced by Aeromo-
nas caviae No. 5-76,

HEHLES

B
Al
e

[§5]

Sta 1 3 6 12 24 48
Reaction time {(hr)

Fig. 9. Thin layer chromatography of reaction products
by pullulanase of Aeromonas caviae No. S-76.
Std: Standard mixture

Gi: glucose, G,: maltose, Gy maltotriose
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Fig. 10. TLC of maltosyl-p-cyclodextrin synthesized
from maltose and p-cyclodextrin using pullulanase of
Aeromonas caviae No. S-76,
A: reaction products
B: blank solution
Std: standard mixture

G.: maltose

B-CD: B-cyclodextrin

G.-B-CD: maltosyl-B-cyclodextrin
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