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Prediction of Water Activity for Gelatinized Model Foods
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Abstract

This study was to predict water activity of gelatinized model foods containing moisture, protein
and starch with different concentration of of humectants such as sodium chlorife and sucrose. The
water activity of each samples were determinded by electrical hygrometry. The degree of lowering
water activity in model foods with humectant solutions was following order as NaCl>sucrose. Model
food P,S; was predominant in depression of water activity by humectants than other model foods.
The multiple regression equations between water activity and different humectants concentration, com-
positions and solution ratio of model foods were obtained and R? values were higher than 0.91.
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Table 1. Composition” of potato starch and soy protein
isolate

Sample Moisture protein Fat Carbohydrate Ash

Soy protein 10.6 821 03 19 6.2
isolate

Potato starch  15.3 03 02 84.1 0.1

D, (w/w)

Table 2. Formula of gelatinized model foods
Solution (%)

Food formula?

50 60 70
Py Ss 0.0 : 50.0 0.0 7400 0.0 © 30.0
P S; 125:375 100 : 225 750225
P S 16.7 . 333 133:267 100:200
P, S 250250 200:200 150:150
P; S 333:167 267133 20.0:100
P; S 3751125 300:100 225: 75
P, S 500 00 400: 00 300: 00

UP and S denote protein isolate and starch, respectively,
and number represents the raio of their composition
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Fig. 1. Effect of solute concentration on water activity
of model foods with various solution and solid ratio
O—0; 55, @—@; 6:4, V—V; 7:3
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Fig. 2. Comparison of observed and calculated (regres-
sion equation) water activity as a function of solute
concentration in the model foods with solution and solid
in the ratio 5:5
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Fig. 3. Effect of solute concentration on water activity
of model foods with vorious solution and solid ratio
O—0; 55, @—@; 64, Vv—v; 7.3
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Fig. 4. Comparison of observed and calculated (regres-
sion equation) water activity as a function of solute
concentration in the model foods with solution and solid
in the ratio 5:5

Table 3. Multiple regression equation of model foods
with solution content, 50~70%"

Humectant Equation R?

NaCl E(Aw)=0.9317 —3.48 X 10 “X-1.019 0.910
X10 *X2~-2.217X10 Y
+3.924 %10 5Y2—7.163%X 10 *Z*
E(Aw)=0.9259+1.715X 10 X—3317 0.935
X 107°X2+ 2451 X 1071Y
—1.604X 10 Y2+ 1.076 X 10 °Z*

Sucrose

Y. solute concentration(%), Y: {starch/total solid (sta-
rch+ protein)} X 100, Z: solution ratio of model food(%)
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NaCl E(Aw)=0.9317—3.48X107*X—1.019X10"*X*
0.910
—2217X107*Y +3.924 X 10 *Y*— 7.163

X107%Z*

Sucrose E(Aw)=0.9259+1.715X 10 ‘X —-3.317X107°X?

0.935

+2.451 X107 4Y - 1.604 X 10 *Y* + 1.076
X 10 °7?

X ! solute concentration(%), Y : {starch/total solid (sta-
rch+ protein)} X 100

Z . solution ratio of model food(%)
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