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Sorption of a Gas on Food Materials at Low Temperatures :
Change in Pressure during Chilling and Thawing
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Graduate School of Agriculture, Kyoto University, Kyoto 606-01

ABSTRACT

Soybean oil and activated char absorbed or adsorbed more air at lower temperatures, while the
amount of air adsorbed seemed to show no significant dependence on temperature for powdery
soy protein isolate, soybean peptide and maltodextrin. Water played an important role for
change in pressure during chilling and thawing. The temperature at which a vessel was sealed
up also influenced the change. Wetty materials which froze up during chilling showed a rise in
pressure. Differential scanning calorimetry (DSC) would be useful to predict whether or not a
material cuases a rise in pressure during chilling and thawing. Rep. Soy Protein Res. Com., Jpn.
18, 37-41, 1997.
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Fig. 1. Schematic diagram of experimental appa-
ratus.
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Fig. 2. Relationships between pressure p and tem-
perature 7 for some powdery or liquid
materials. p, and 7, are the pressure and
temperature at which a material was
closed up into a vessel and was about 1.04
atm and 298 K, they being measured pre-
cisely in each measurement. The solid line
represents the relationship for an ideal gas.
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Table 1. Observation of samples before and after chilling

Sample (ratios in weight) Before After
Soy protein isolate/water (1/4) Paste Frozen
Soybean peptide/water (2/1) Suspension Hard paste
Maltodextrin/water (2/1) Sticky Very sticky
Char/water (1/3.2) Wetty Frozen
Soybean oil Liquid Jellylike
Soybean oil/water (2/3) Emulsion Frozen
(Emulsified)
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Fig. 3. Change in pressure during chilling and
thawing for water closed up into the vessel
at different temperatures. The vessel was
sealed up at room temperature and kept at
ca. —15.0°C until no change in pressure was
observed. Then, the vessel was taken out
from the cooling vat at the time indicated
by an arrow, and was kept at room temper-
ature.
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Fig. 4. Change in pressure during chilling and
thawing for soy protein isolate (SPI), soy-
bean peptide (SBP) and their mixtures
with water.
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Fig. 5. Change in pressure during chilling and
thawing for char, soybean oil and their
mixtures with water.

1.1

Maltodextrin 70 g

”°
® . Maltodextrin 30 g
+ Water 120 g

o8 Lt i
0 120 240 360 480 600
Time [min]

Fig. 6. Change in pressure during chilling and
thawing for maltodextrin and its mixture
with water.
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Fig. 7. Differential scanning calorimetric mea-
surement of the mixtures of soy protein
isolate, soybean peptide, maltodextrin and
activated char with water. The tempera-
ture was increased at 1.0°C/min under
nitrogen atmosphere (20 mL/min). The
heat flux was normalized by the amount of
each sample.
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