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Abstract

Exo-maltotetrachydrolase produced by Psewdomonas stutzeri IAM 12097 was char-
acterized with respect to substrate specificity, the reaction products. and hydolysis
rate on various carbohydrates.

Maltopentaose, maltoheptaose, soluble starch, amylose, amylopectin, oyster glyco-
gen and gelatinized starch of corn, potato, glutinous rice, green banana and arrow
root were hydolyzed by this enzyme, but «, 8, 7-cyclodextin, sucrose, raffinose, lact-
ose, pullulan, maltose, maltotriose and maltotetraose were not hydolyzed. Among
oligosaccharides, maltohexaose was favorably hydrolyzed by this enzyme and the
main reaction product of oligosaccharides and polysaccharides was maltotetraose.
Addition of pullulanase to this enzyme increased the hydolysis rate on gelatinized
starches, but it did not on raw starches. Among various starches, corn starch was
favorably hydrolyzed by this enzyme, whereas it acted on potato starch, arrow root
starch and high amylose corn starch weakly.
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5. High performance liquid chromatogra-

phy (HPLC)
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Instrument: Waters model 6, 000A (Pump)

Waters model U6K (Injector)
RI 8X (Detector)
Column: Carbohydrate analysis column
(3. 9mm X 30cm)
Solvent System: Acetonitrile/H,0, 70/30(v/v)
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Flow rate: 2ml/min.

Chart speed: 0.5cm/min.
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Table 1. Subsirate specificity of the enzyme

Substrates Relative hydrolysis rate (%)

Soluble starch

100.0
Amylose 111.6
Amylopectin 124.1
Oyster glycogen 77.8
Corn starch* 104. 4
Potato starch* 132.3
Glutinous rice starch* 115.1
Green banana starch* 133.0
Arrow root starch* 135.9
Pullulan 0
Maltose 0
Maltotriose 0
Maltotetraose i}
Maltopentaose 27.3
Maltohexaose 96.9
Maltoheptaose 5.3
Maltooctaose 6.3
a-cyclodextrin ]
A-cyclodextrin 0
7-cyclodextrin 0
Raffinose 0
Lactose 0
Sucrose 0

*Gelatinized starch
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Fig. 1. Paper chromatograms of the hydrolysis
products on the various oligosaccharides
by the enzyme
G1 : Glucose
G2 : Maltose
G3 : Maltotriose
G4 : Maltotetraose
Gb : Maltopentaose
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Fig. 2. Paper chromatograms of the hydroly-
sis products on the various polysacch-
arides by the enzyme. ’
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<Table 2. Composition of oligosaccharides in
: various gelatinized polysaccharides
' h}?drolyzates (48hrs incubation)

Hydrolysis Composition‘of

.?olysaccharides rate(%) oligosaccharides(%)

Gl G2 G3 G4

Soluble starch  39.6 trace 2.7 8.1 89.2

Corn starch 48.0 trace 2.1 6.1 91.8

Glutinous rice 47.1 trace - 2.5 6.6 90.9
starch

Amylopectin 43.7 trace 2.2 6.8 91.0
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Fig. 3. Hydrolysis rate(%) of various oligos-
accharides by the enzyme: The reaction
mixture containing 20ul of enzyme so-
lution (0.02u), 80xl of 5mM phosphate
buffer (pH 6.6) and 100u! of 19 var-
ious oligosaccharide solution was incu-
bated at 40°C for time as indicated.
G2 : Maltose G6 : Maltohexaose
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G5 : Maltopentaose
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Fig. 4. Comparison of hydrolysis rate (1%)
on various gelatinized starches by Exo-
maltotetraohydrolase and mixed enzy-
me.

The reaction (mixture (2.3ml) con-
taining enzyme solution, various gela-
tinized starches and 5mM phosphate
buffer (pH 6. 6) was incubated at 40°C,
Amount of used enzyme

Exo-maltotetraohydrolase: 0. 3u (0—0)
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rolase 0. 3u-t+pullulanase 0. 1u(0---0)
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Pig. 5. Comparison of hydrolysis rate(%) on
various raw starches by the Exo-malt-
otetraohydrolase and mixed enzyme.
The reaction mixture (2.3ml) cont-
aining enzyme solution, 10mg of vario-
us raw starches and 5mM phosphate
buffer (pH 6.6) was incubated at 40°C.
Amounts of used enzyme.
Exo-maltotetraohydrolase: 0.3u{CO-0O)
mixed enzyme: Exo-maltotetraohyd-

rolase 0.3u-pullulanase 0.1u (O-O)
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