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Enzymatic Production of Malto-oligosaccharide
in Potato by Freeze-Thaw Infusion

Kenya SHIBATA, Koji SAKAMOTO, Sayaka
NAKATSU, Ryo KAJIWARA and Mitsuya SHIMODA* :
Food Science and Technology Research, 16, 4, 273-278
(2010).

Freeze-thaw infusion (FI) is a technique used to
rapidly impregnate food materials with enzymes. We
investigated whether an enzyme could penetrate both
the intercellular spaces and the intracellular spaces using
FI by determining the enzymatic potato starch
decomposition efficiency and by assessing malto-
oligosaccharide production. Malto-oligosaccharide
production by FI using a -amylase was dependent on
time and enzyme concentration, reaching a maximum
production of 6.5g/100g after 60 min at 1.0 % (w/v)
enzyme. This corresponds to an enzymatic
decomposition efficiency of 76%, compared with crushed
potatoes (8.5 g/100 g) . Production after infusion or
immersion of unfrozen potatoes was below 1.0g/100g and
production after immersion of freeze-thawed potatoes
was 3.0g/100g. The results indicate that FI enables
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efficient intracellular impregnation, which allows for
efficient enzymatic decomposition of intracellular
substrates, while retaining food material shape.
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Effects of Freezing Conditions on Enzyme
Impregnation into Food Materials by Freeze-
Thaw Infusion

Kenya SHIBATA, Koji SAKAMOTO, Masako
ISHIHARA, Sayaka NAKATSU, Ryo KAJIWARA and
Mitsuya SHIMODA* : Food Science and Technology
Research, 16, 5, 359-364 (2010).

Freeze-thaw infusion (FI) is a new technique for rapid
impregnation of enzymes into food materials. Volume
expansion has been observed when freeze-thawed
potatoes were exposed to vacuum. Therefore, the effects
of freezing treatment on volume expansion and enzyme
impregnation were investigated. According to the
progress in freezing, the volume expansion ratio
increased to over 20 % , and enzyme impregnation
efficiency was also increased. A distinctive correlation
was found between the volume expansion ratio and
enzyme impregnation efficiency. During volume
expansion, the air expanded in the materials, thereby
pushing out the inner liquid from the materials. Thus,
enzyme impregnation by FI appears to result from rapid
influx of the enzyme solution into the expanding space
formed in the materials.
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