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Purification and Properties of a-Glucosidase from Pediococcus halophilus
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Abstract — A bacterial strain No. 2, which highly produced a-glucosidase, was isolated from
Kimchi and identified to be a similar species of Pediococcus halophilus. This enzyme was purified
by protamine sulfate, ammonium sulfale fractionation, ion exchange and gel filtration. The
maximal a-glucosidase activity was observed at pH 6.0 and this enzyme was stable at pH 6.0~
7.5. The optimum temperature of this enzyme activity was 37C, but enzyme activity was gra-
dually lost above 37C. This enzyme was activated by 10 mM MgCl; and inhibited by 10 mM

mercaptoethanol.
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The kinetics of PNPG(p-Nitrophenyl-a-D-glucopyranoside) and maltose were
0.021 mM/min 275 pg protein and K, =
0.025 mM/min 27.5 ug protein, respectively. The molecular weight of a-glucosi-

0.32 mM/27.5 ug
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Fig. 1. Paper chromatography of lactic acid production
from isolated strain,
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Table 1. Production of a-glucosidase by the isolates.

Viable cell count

Strain (colony No./m/) Final Specific activity
No. pH (unit/mg protein)
Before After
incubation ncubation
1 84x10° 1.0X10° 4.10 1.04
2 42X10°  42X10°  3.33 20,10
3 78X10° 1.0xX10° 4.00 2.02
4 59xX10° 4.0X1Y 366 4.32
5 4910 11X10¥ 3.50 10.80
6 6.1xX10° 1.0X10° 3.80 3.24

Culture temperature: 37C, culture time: 48 hrs.
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Table 2. Microbiological characteristics of the isolated
strain No. 2

1. Morphological characteristics

Cells spherical
0.6~1.0 um
short
Gram stain Gram-positive
Motile —
Spore formation +

2. Physiological characteristics

Growth at
35C +
40C —
50C —
Growth at
pH 4.2 =
pH 7.5 +
Growth 1n
4.0% NaCl d
6.5% Na(Cl +
Fermentation Homo

3. Biochemical characteristics

Glucose
Arabinase
(Galactose
Cellobiose
Maltose
Fructose

+ o+ A+ o+ o+

Mannose
Sorbitol
Rhamnose
Raffinose
ONPG
ADH

LDC

TDA

ODC —
IND —
CIT —
GEL -
H.S —
URE —

J

+

+ + +

+ : Positive, —: Negative, d: diversity, ONPG: 3-Gala-
ctosidase, ADH: Arginine dehydrolase, LDC: Lysine
decarboxylase, TDA: Tryptophan desaminase, ODC:
Ornithine decarboxylase, IND: Indole, CIT: Simmons
citrate, GEL: Proteolysis of gelatin, H,S: Production
of H,S, URE: Urease(Ferguson)
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Fig. 2. Photomicrograph of morphology of P. halophilus
strain No. 2( X 1500).
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Fig. 3. Sephadex G-100 gel filtration pattern of a-glu
cosidase from P. halophilus.
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Fig. 4. DEAE-Sephadex A-50 ion exchange chromatog-
raphy of a-glucosidase from P. halophilus.
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Fig. 5. Photography of purified (i-glucusidase from P.

halophilus on 7.5% SDS-polyacrylamide gel electropho-

resis.

Table 3. Summary of purification of a-glucosidase from P. halophilus

Procedure Total Total Specific  activity Yield Purification
activity(unit) protein{mg) (units/mg) (%) fold
Cell free extract 2751.01 134.19 20.50 100.00 1.00
Protamine sulfate 2649.14 105.71 25.06 96.29 1.22
Ammonium sulfate 2195.03 43.02 51.02 79.78 248
Sephadex G-100 gel filtration 1275.03 14.93 85.40 46,34 4.16
DEAE-Sephadex A-50 ion 910.02 2.20 413.62 33.07 20.17

exchange chromatography
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Fig. 6. Effect of pH on a-glucosidase activity of P. ha-
lophilus.
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Fig. 7. Effect of pH on a-glucosidase stability of P.
halophilus.
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Fig. 8. Effect of temperature on a-glucosidase activity
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Fig. 9. Effect of temperature on a-glucosidase stability
of P. halophilus.
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Table 4. Effects of various metal ions and inhibitors
on the a-glucosidase activity

Reagents Concentration Relative activity
{mM) (T0)
No addition 100.00
LiCl 10.0 71.10
KCl 10.0 61.10
1.0 98.20
NaCl 10.0 65.40
1.0 95.70
CaCl, 10.0 62.30
FeCl. 10.0 70.10
MgCl, 10.0 107.40
CoCl. 10.0 52.10
MnCls 10.0 70.80
ZnS0, 10.0 82.20
EDTA 10.0 57.90
Thiosulfate 10.0 67.70
2-Mercaptoethanol 10.0 51.60
EDTA: Ethylenediaminetetraacetic acid.
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Fig. 10. Effect of substrate concentration on ¢-glucosi-
dase activity from P. halophilus. PNPG, @; Maltose,
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Fig. 11. Estimation of molecular weight of - glucosi-
dase by SDS-polyacrylamide gel electrophoroesis.

1, Albumin bovine (M.W. 66,000); 2, Albumin egg (M.W.
45,000); 3, Pepsin (M.W, 34,700); 4, Trypsinogen (MW,
24,000); 5, Lactoglobulin (M.W. 18,400); 6, Lysozyme
(M.W. 14,300); m, P halophilus a-glucosidase
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