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Studies on Food Preservation by Controlling Water Activity

1. Measurement of Sorption Isotherm of Dried Filefish Muscle by

Equilibration in Dynamic Stream of Conditioned Air

Bong-Ho HaN and Soo-II CHOI
Department of Food Science and Technology, National Fisheries University of Busan,

Namgu, Busan, 601-—-01 Korea

An apparatus for continuous measurements of sorption isotherm of dried food was manufactured to
shorten the time required for equilibration. The apparatus was so designed that the temperature,
air velocity and relative humidity in the experimental chamber could be controlled.

The use of dynamic stream of conditioned air with a velocity of 0.2m/sec, instead of static ‘atmos-
phere, allowed a faster equilibration of dried filefish muscle at 25°C. The mean time necessary

for the equilibration of dried filefish muscle at the water activity of agiven state to a higher

water- activity was about 45 hours,

The monolayer moisture content of dried filefish muscle calculated from BET-equation was 0. 092

kg water /kg dry matter at 25°C,
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Fig. 1. Enthalpy diagram of moist air.
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Fig.2. Principle of air humidity control system.
A.C.,air compressor; A.F.,air filter;
A.R., air regulator; T, thermometer;
T.S., thermoswitch; W.S., water sup-

plyer;

1, water tank; 2, sparger; 3. heater;

4, raschig ring; 5, water level; 6, paraffin
oil; 7, water bath; 8, experimental
chamber; 9, tray; 10, hygrometer.
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Table 1. Time necessary for equilibration of
dried filefish muscle at 25°C in dy-
namic stream of conditioned air with
a velocity of 0.2m/sec

Equilibration of water activity Equilibration time

from to hr
0.078 49
0.078 0. 087 42
0. 087 0.120 45
0.120 0.183 46
0,183 0.220 45
0.220 0. 380 48
0. 380 0. 550 46
0. 550 0.705 40
0.705 0. 890 41
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Fig. 3. Adsorption isotherm of dried filefish
muscle at 25°C.
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Flg. 4, BET-plot for determination of the “mono-

layer value” for water in dried filefish
muscle at 25°C,
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Symbols used in the text
A : surface, m?
a, : water activity

A, : specific surface, m?/kg dry matter

T

C : constant related to the heat of adsorption

K, @ gas film coefficient of mass transfer, by wa-
ter/hrPa.m?

n : number of molecular layers

ns; @ moisture content, kg water /kg dry matter

N4 mean moisture content, kg water/kg dry matter

ng : equilibrium moisture content, kg water/kg dry
matter

Nsm: moisture content for monolayer, kg water/kg
dry matter

P, : saturated vapor pressure at wet-bulb tempe-
rature, Pa

P, : partial vapor pressure of water in air, Pa

Ra: resistance factor against diffusion, m2.hr/kg
dry matter

[ R, : resistance factor against drying, m2.hr/kg dry

matter
R.H.: relative humidity, %
¢ : R.H./100
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