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Abstract

To obtain several basic data which can be applied to preparations of intermediate moistu-
re food (IMF) with cooked rice, various model IMF were prepared by infusing humectants
such as glycerol, sorbitol. sodium chloride and sucrose into freeze-dried cooked rice and
resulting water activities were measured by vacuum pressure manometer. Characteristics
and composition of various humectants were studied on the basis of greatest lowering of
water activities at the same w/w¢% concentration. Glycerol and sorbitol were more effici-
ent in lowering water activity than other humectants. Mixture of humectants, however,
were more effective than single solutes at the same concentration for lowering water activ-
ity. The measured values of water activity were compared to the predicted values by
several known equations. Of those, the Ross equation was the most accurate means of
predicting the water activity of the model IMF containing glycerol, and the Norrish equat-

ion, of the model IMF containing sorbitol. respectively.
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Fig. 1. Manometric system for determination of
water activity
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Table 1. Humectant system

No. ; Total solute (g/100 ¢ system)
I g glycerol
I £ sorbitol
il g glycero 1+2 g NaCl
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Table 2. Composition of model IMF-j|
(Unit : w/w%)

?;/tlaéoz(’l;lotsd) Glycerol; NaCl |Sucrose M(l)llrs; {Cr(i(c)léed
10 S 2 5 60 30
20 13 2 5 50 30
30 23 2 5 40 30
40 33 2 5 30 30
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Table 3. Water activities of saturated salt
solutions at 25°C

Salt Literature value*

VPM value **
CuS0,-5H,0 0.972 0.973
K, SO, 0.970 0.970
(NH,),H,PO, 0.927 0.9382
K,CrO, 0.865 0.865
(NH) S0, 0.802 0.804
NaCl 0.751 0.749
CuCl,-2H,0 0.684 0.683

* Young, J. F.: J. Appl. Chem., 17, 241 (1976)
** Vacuum pressure manometer
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Fig. 2. Effect of solute concentration on the
water activity decrease at 25°C
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Fig. 3. Water activity as a function of solute
concentration for various humectant sy-
stem at 25°C
1, glycerol; 1 ,sorbital; W, glycerol4+NaCl;
I, glycerol4NaCl-+sucrose; V, glycerol+
sorbitol
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Table 4. Concentration of total solute in hume-
ctant system at Aw=0.85 and (.90 at
25°C

Humectant Total solute (g/g solution)
system A,.=0.90 { A.,=0.85
| 0.33 .43
i | 0.49 i .59
m 0.36 4
N 0.31 .42
A 0.39 N
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Table 5. K and 7 values of various solutes used
in the model IMF

Solute K } 7
Glycerol | 0.503 | 0.460
Sorbitol | 1.04 0.372
Sucrose 2.09 0.142
NaCl 20. 84 0.625
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Fig. 4. Comparison of Aw predictions in
glycerol infused IM Food at 25°C
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Fig.5. Comparison of Aw predictiens in sorbitol
infused IM Food at 20.5°C
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Table 6. Water activities of the model IMF-[§
at 25°C measured and calculated by
Ross equation

e | @n | @ | @) | g
0.996 | 0.992 | 0.980 | 0.997 0.960! 0.963
0.995 | 0.956 | 0.980 | 0.997 | 0.920 | 0.910
0-900 | 0.903 [ 0.980 | 0.997 | 0.873 | 0.828
0.985 | 0.830 0.997 0.758

0.980 0.799
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