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Abstract

This study was carried out to determine the changes in quality during the drying process and
the optimum drying condition for utilizing soybean curd residue. The quality criteria for soybean
curd residue were acid value, peroxide value, fatty acid composition and microbial concentration.
The acid values of soybean curd residue were 7.5, 4.5 and 5.9 KOH mg/g upon 12 hour drying with
open—air sun, ambient-air blast and warm-air blast, respectively. The numbers of total aerobic
bacteria and molds increased remarkably during drying with open-air sunlight, ambient-air blast
and warm-air blast except for hot air blast. Among different drying methods, the hot air blast
drying(1kg of sample) was the most effective methods, which completed in three hours. Also, the
drying methed demonstrated a typical drying curve ; settling down, constant rate drying and falling
rate drying period were shown within one hour, from one and three hours and after three hours,
respectively. Moreover, there was significant variation in the constant rate drying period for the

quality of soybean curd residue.
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Table 1. Proximate compositions of soybean, milk and

residue
Soybean(100g)
Component -
Whole  Milk Residue
Moisture(g) 88 91.7 72.8
Total solids(g) 91.2 8.3 272
Crude protein(g) 43.9 3.7 115
Crude fat(g) 20.5 19 5.0
Available carbohydrate(g) 15.0 2.1 5.8
Ash 5.2 06 1.8
Crude fiber(g) 6.6 - 3.1
Calcium(mg) 206.4 22.0 58.8
Iron(mg) 8.4 11 25
Energy(kcal) 534.0 59.0 136.0
A4 S0 6.3%, ZA|4}o] 24.4%,
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1. Drying curves for soybean curd residue under
different drying conditions.
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Fig. 2. Drying curves for soybean curd residue during
hot air blast drying.
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Table 2. Changes in acid values of soybean curd residue under various drying methods (KOH mg/g)
Drying Sample Drying time(hrs.)
condition volume(kg) 0 1 2 3 4 6 8 12 24 36 48
s? 1 29 =¥ - - - 43 - 75 196 245 -
A? 1 38 - - - - - - 48 58 79 789
w? 1 26 - - - - 32 - 59 61 61 -
HY 5 28 - 2.9 - 33 35 41
1 2.8 29 3.2 3.2 33 — -

YOpen-air sun drying

2 Ambient-air blast drying YWarm-air blast drying “Hot air blast drying Not determined

Table 3. Changes in peroxide values of soybean curd residue under various drying metods (mea/kg)
Drying Sample Drying time(hrs.)
condition volume(kg) 0 1 2 3 4 6 8 12 24 36 48
s? 1 133 = - - - 1411 - 185 1928 2114 -
A? 1 133 - - - - - - - - - 1466
w? 1 136 - - - — 2937 — 3075 3169 4983 -
HY 5 135 - 253 — 688 794 1236
1 134 152 177 182 187 - -

1~5) . B
Expressions are the same as in Table 3
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Table 4. Fatty acid compositions of soybean curd resi-
due before drying and after 4 hours under air

blast drying
. Composition(%)
Fatty acid - - -
Before drying Hot air blast drying
Palmitic acid(16 : 0) 114 114
Stearic acid(18 : 0) 46 45
Oleic acid(18: 1) 21.8 21.8
Linoleic acid(18 : 2) 53.0 52.0
Linolenic acid(18 : 3) 94 95
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Table 5. Changes in color difference of soybean curd
residue under different drying methods

i i Color difference

Drying methods Dry(l}rfsjlme L - b
Sun drying 0 865 -1.70 136
6 86.6 006 133
12 81.3 089 158
24 80.2 094 157
36 80.9 080 177
Hot air blast 0 844 -170 141
(Bkg of sample) 2 844 -084 141
4 85 -040 138
6 87.8 016 136
8 84.7 038 16.7
Hot air blast 0 8.5 -1.70 136
(1kg of sample) 1 863 -048 148
2 8.2 -038 154
3 82.4 035 168
4 80.8 040 178
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Table 6. Changes in viable cell count of soybean curd residue under different drying conditions (unit : CFU/g)

Drying condition Drying time(hrs.) Total aerobic bacteria Molds

Sun drying - 0 345%10° 33x10
6 1.72x10% 53%10
12 5.84% 10" 1.1x 108
24 2.10x 10" 12x10°
36 2.60x10" 2.0x 10
Hot air blast 0 3.18x 10" £.3x10
(5kg of sample) 2 6.95%10° 38x10°
4 1.08x10° 2.1x10*
6 9.00% 10° 1.2 10°

8 5.00 % 10° ND
Hot air blast 0 3.18x1¢° 6.3% 10
(1kg of sample) 1 1.10x 10° 1.2%10°
2 7.23% 10" 3.2x10°
3 3.00% 10° 10X 10°

4 ND" ND

PNot detected
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Table 7. Variation in the quality of soybean curd residue at final drying stage under different drying conditions

Drying conditions

Item

H-1" H-5? ¥ w? AP
Drying time(hour) 3 24 24 48
Moisture content(%6) 9.8 6.3 18 6.2 53.1
pH 59 6.0 55 - -
AV 32 19.6 6.1 79
POV 18.2 1236 192.8 316.9 146.6
L-value 8.2 84.7 80.2 - -
a-value 0.35 0.38 0.94 - -
b-value 16.8 16.7 15.7 - -
Viable cell count 3.0x10° 50% 10° 21x10" - -
Mold count 1.0x10° ND” 1.2x10° - -

"Hot air blast drying for lkg of sample, PHot air blast drying for 5kg of sample, ¥Sun drying
“Warm-air blast drying, ® Ambient-air blast drying, ®Not detected

Table 8. Variation in the quality of soybean curd residue during hot air blast drying

(lkg of sample)

Drying stage

Item

I 1 HZ) m3)
Drying time(hr.) 0~1 1~3 3~4
Moisture content(%6) 84.0~749 749~98 9.8~5.0
pH 56~59 59~59 59~6.0
AV 28~29 29~32 32~33
POV 13.4~152 152~18.2 182~187
L-value 86.5~86.3 86.3~82.4 82.4~80.8
a-value —1.70~ —0.48 ~0.48~0.35 0.35~0.40
b-value 13.6~14.8 14.8~16.8 168~ —17.8
Viable cell count 3.18x10°~1.10x 1(° 1.10% 10°~3.00x 10 3.00x 10°~ND
Mold count 63x10"~12x10° 12X10°~1.0X10° 1.0x10*~ND
Sample temperature 37~46°C 46~83°C 83°C

DSettling down period, PConstant rate drying period, 3]Falling rate drying period
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