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Properties of Crude Amylase Isolated from Pine Nut
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Abstract

The participation of thermostable amylase in the decrease of viscosity of pine nut's porridge was
investigated using the crude enzyme obtained from ammonium sulfate fractionation of pine nut extracts.
The fraction precipitated at 35~55% saturation of ammonium sulfate had the highest specific activity
of the enzyme. a-Amylase activity was maximal at 75C , pH 5.4. Amylograph data showed that addition
of the enzyme to rice flour resulted in the significant decrease of its viscosity, suggesting the existence

of thermostable a-amylase in pine nut.
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Fig. 1 Viscosity of pine nut’s porridges prepared with
pine nut blanched in boiling water for 0, 5, 30 minu-
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Fig. 2 Temperature dependence on amylase activity
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Fig. 3 pH dependence on amylase activity
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Table 1. Reaction products from 24-hr hydrolysis of
soluble starch with crude a-amylase isolated from pine
nut.

Percent of original substrate

Oligosaccharide converted to each oligosaccharide
Glucose 59
Maltose 17.0
[somaltose 1.2
DP3 6.8
DP4 4.6
DP5 10.3
DP6 212
DP7 10.3
lotal 773

Crude enzyme (3U, 0.55 U/mg protein) was incubated
with 5 mL of 0.5%(w/v) soluble starch in 20 mM acetate
buffer at pH 54, 1 mL 1% NaCl. After 24 hr incubation
at 75C, an aliquot was removed from the reaction mix-
ture and mixed with 2 volumes of absolute ethanol to
stop enzyme reaction and to precipitate unreacted starch
and large oligosaccharldes. The supernatant was concen-
trated by vacuum evaporation below 50C, and then the
final volume was adjusted to 10 mL. The reaction mixture
was passed through ion exchange column (Amberlite MB-
3) and filtered through 0.2 um filter prior to applying
to ion chromatograph (Dionex Bio LC) equipped with
Carbopac PA1 column. Maltooligosaccharides with degree
of polymerization (DP) 1 to 7 from Sigma Chem. Co. were
used as external standards for quantitation.

Table 2. Brabender amylograph indices of rice flour
in the presence and absence of pine nut or its crude
enzyme

Pine Crude

Control i 2

nut”’ enzyme
Imtlal pdstmg temp(C) 65 60 62.5
Peak temp.(C) 94 79 38
Peak height(BU) 540 290 295
Viscosity at 95C (BU) 540 30 70
Viscosity after 20 min 240 18 20

at 95C (BU)

"10g of pine nut was homogenized in Waring blender
for 1 minute with 450 mL distilled water. This homoge-
nate replaced distilled water of control in which the slurry
was prepared by homogenizing 50g (14% m.b.) rice flour
with 450 mL distilled water.

228.6 U of crude enzyme which is precipitated at 35~55%
ammonium sulfate saturation for the crude extract obtain-
ed from 10g pine nut was added to the slurry.
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