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Abstract

In order to improve the storage stability of powdered soybean curd, moisture sorption
characteristics of the curd stored at specific relative humidity and temperature were investi-
gated. The results obtained are summarized as follows;

1. When the fresh soybean curd (2cm thickness) was dried in a hot air drier at 55°C, it
took 18 hrs to reduce its moisture content from 85% to 8.8%, and drying rate was very
high during the first 5hrs.

2. Equilibrum moisture content (E.M.C.) of powdered soybean curd by freeze drying was
higher than that of sample by hot air drying, but the particle size did not influence
E.M.C.

3. The monolayer value of freeze dried powder of high E.M.C was higher than that of the
hot air dried(8.30 vs 7.35).

4. The free energy for moisture absorption of freeze dried powder at 11% RH were 1285.1
cal/mole, 1323.5cal/mole at 15°C and 30°C, respectively, and the free energy of freeze
dried product was lower that of hot air dried product.

5. The moisture sorption rate constant was not affected by particle size, and it showed
that the moisture sorption rate decreased as temperature was increased. The rate constant
of powder produced by freeze drying were 0.00804 at 15°C and 0.00696 at 30°C.
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Table. 1. General composition of defatted soybean and its produncts

(Unit : %)
Sample Moisture Crude Protein Crude fat Carbohydrate Crude ash
Defatted soybean 9.5 47.2 0.2 37.7 5.4
Fresh soybean curd 85.0 12.7 0.0 3.7 0.6
Fr::;f;eifliﬁrd 6.5 84.5 0.0 8.2 0.8
H(;to;f;ﬁa‘ff ied 8.1 81.8 0.0 9.2 0.9
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Fig. 1. Drying curve of soybean curd in hot air
drier maintained at 55°C in 2c¢m thick-
ness
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Fig. 2. Drying rate curve of soybean curd in
hot air drier maintained at 55°Cin 2cm
thickness
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Table 2. Monolayer moisture content of powdered soybean curd

(Unit: g of moisture absorbed/100 g of solid)

Freeze dried powder Hot air dried powder
Temp. (°C)
30 mesh ‘ 50 mesh 30 mesh 50 mesh
15 8.30 9.02 7.35 7.18
30 8.07 8.07 7.10 7.06
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Fig. 3. Sorption isotherm of powdered soybean

curd stored at 15°C and 30°C

o —e; freeze dried, stored at 15°C,

O—Q; freeze dried, stored at 30°C,

B—M; bot air dried, stored at 15°C,

O—[1; hot air dried, stored at 30°C.
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Fig. 4. Comparison of sorption characteristics
on different particle size of freeze dried
powder
O—0O; 30 mesh at 15°C,

W—W; 50 mesh at 15°C,
e—e; 30 mesh at 30°C.
[3—{3; 50 mesh at 30°C.
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Table 3. Relationship between AG° and moisture
content with given relative humidity

at 15°C

' Moisture content
RH AG® (dry basis %)
%) (cal/mole) l Freeze Hot air

dried dried

11.1 1285.1 10.8 7.2
22.9 858.2 12.5 10.0
32.9 647.2 14.3 11.5
43.9 479.3 16.0 13.4
53.5 364.1 19.4 15.0
64.8 252.6 24.7 18.2
75.5 163.6 34.0 25.1
79.6 132.8 44.8 ‘ 33.1

Table 4. Relationship between AG° and moisture
content with given relative humidity

at 30°C
. { Moisture content
RH AG (dry basis %)
(%) (cal/mole) t Freeze Hot air
dried dried
11.1 1323.5 9.8 5.9
22.0 911.6 11.3 8.2
32.4 678.5 13.0 9.9
43.5 501.2 14.6 12.1
51.4 400.7 16.6 13.7
63.3 275.3 21.0 16.8
75.2 171.6 30.4 23.2
80.8 133.6 36.4 31.2

Table 5. Moisture sorption rate constant K and its linear equation (m,b) of powdered soybean

curd at 409% RH

Sample K m b
. Freeze dried po%der stored at 15°C 0.00804 0.00279 0.00693
Freeze dried powder stored at 30°C 0.00696 0.00415 0. 00530
Hot air dried powder stored at 15°C 0.00591 0.00560 0. 00367
0.00451 . 0.00324 0.00322

Hot air dried powder stored at 30°C



Fig. 5. relationship between —%XL and water

activity for powdered soybean curd on
sample type and sotrage temperature at
40% RH

O—0; Freeze dried, stored at 15°C

® —eo; Freeze dried, stored at 30°C
[[1—[1; Hot air dried, stored at 15°C
M—M; Hot air dried, stored at 30°C
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Tabie 6. Time taken for mold growth after stor- 0.0l
age in desiccator at different relative '
humidity at 15°C and 30°C
(Unit : day) ]
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I - Fig. 6. Comparison of sorption rate on different
particle size of powdered soybean curd
] stored at 15°C, 40% RH
I O—Q; Freeze dried powder, 30 mesh
)':?iom' ®—e; Freeze dried powder, 50 mesh
:x;? [—[; Hot air dried powder, 30 mesh
ot #l—B; Hot air dried powder, 50 mesh
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Table 7. Reconstitution ratio of powdered soybean curd

Freeze dried Hot air dried
30 mesh 50 mesh 30 mesh 50 mesh
Volume of water adsorbed 17.5 19.1 13.5 14.1
Water adsorption (%) 350 38.2 274 282
Reconstitution ratio 91.8 93.5 86.8 87.5
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