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Abstract

The principal objective of this study was to determine the quality characteristics of tofu prepared with the addition
of skate (Raja kenojel) powder. The moisture, crude ash, carbohydrate, crude protein, and crude lipid contents of the used
skate powder were 5.34%, 14.15%, 1.90%, 76.60%, and 2.08%, respectivly. The yield rate of the tofu did not differ
significantly with the level of added skate powder; however, significant reductions in pH and a significant incresse in aci-
dity were observed. The L and b values of the tofu decreased with increases in the amount of added skate powder in
the formulation, whereas the a values increased directly with the amount of added skate powder. Furthermore, hardness
was increased significantly as the level of skate powder increased. In terms of overall acceptability, the preferred tofu
samples were the control and the group to which, 1.0% skate powder was added.

Key words : Skate (Raja kenojei) powder, tofu, quality characteristics.
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Soybean
l
Washing, dewatering(24 hr)
l
Soy milk(Soylove, 25 min)
l

Adding skate (Raja kenojel) powder and coagulant,
Heating(75~80TC, 5 min)
l

Coagulation(25 min)
l
Soybean curd
l
Soaking soybean curd(30 min)
l

Dewatering(15 min)

l
Sample

Fg. 1. Procedures of preparation for tofu added skate (Ra-
ja kenojel) powder.
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Table 1. Proximate composition of skate(Raja kenojel)

powder (Unit: %)
Characteristics Skate(Raja kenojel) powder
Moisture 5.34
Crude protein 76.60
Crude lipid 2.08
Crude ash 14.15
Carbohydrate 1.90

Table 2. Yield rate, pH and total acidity of tofu
prepared with various skate(Raja kenojei) powder levels
(0/1,300 mL of soy milk)

Samples Yidd rate pH Tota acidity(%)

Control  186.25:2.25™?  608+051°  0.3122+0.0322°

05% SF 189.25+0.52° 5.85+0.17°  0.4032+0.0325"

1.0% SF 189.76+1.02° 572+0.24"  0.4421+0.0021°

15% SF  190.35+1.21°% 5.65+0.11°  0.4655+0.0136"

F-value 1.857 452423 19.455 "
Control : 0% soybean curd added skate powder.

0.5% SF : 0.5% soybean curd added skate powder.

1.0% SF : 1.0% soybean curd added skate powder.

15% SF : 1.5% soybean curd added skate powder.

Y values with different superscripts within columns are signifi-
cantly different by Duncan's multiple range test a p<0.05.

2 Meantstandard deviation(n=3).

9 ™ p<0.001.
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Table 3. Hunter color of tofu prepared with various
skate(Raja kenojei) powder levels

Samples” L a b

Control 78914025  2.25:0.72° 21.15+0.72"°
05% SF 77.524016°  2.75+0.26° 17.25+0.7
10% S 7655+043  3.61+0.14° 16.88+0.72°
15% SF 7435:065°  3.95:051° 15.36+0.72°
F-vaue 142.455 11254527 10852521

Y Abbreviation are the same as in Table 2.

2 Vaues with different superscripts within columns are signifi-
cantly different by Duncan's multiple range test a p<0.05.

¥ Meantstandard deviation(n=10).

4" p<0.001.
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Table 4. Texture properties of tofu prepared with various skate(Raja kenojei) powder levels

Samples’ Hardness(g/cm?) Springiness(%) Cohesiveness(%) Chewiness(g) Brittleness(g)
Control 2.23+0.05% 89.66+0.65° 69.55+0.21° 820.25+0.65 88753.12+0.63°
0.5% SF 2.56+0.01° 92.15+0.18° 56.12+0.11° 745.33+0.12° 76021032+0.25"
1.0% SF 2.79+0.12° 93.21+0.19" 63.87+0.13° 768.32+0.35° 88652071+0.15"
15% SF 2.99+0.15" 87.55+0.11° 68.21+0.22° 835,55+0.32° 90263.19+0.21°
F-value 6543122 26122105 177535.021 43258455 9.256"

Y Abbreviation are the same as in Table 2.

2 Vaues with different superscripts within columns are significantly different by Duncan's multiple range test at p<0.05.

¥ Meantstandard deviation(n=10).
4" p<0.001.
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Table 5. Sensory properties of tofu prepared with various skate(Raja kenojei) powder levels
Appearance Texture Acceptability
Samples”
Color Flavor Sleekness Hardness  Springiness Chewiness Color Taste Overdl
Control 250401577 275:014% 4124011° 295+0.10° 4.19:022° 331+021° 351+022° 3624021 3.75+0.15°
05% SF 2624013  285+015° 356+0.22° 331+011° 368+041% 261+031° 3.72+0.02° 295:0.32° 3.75+0.20°
10% SF 331+024° 3224023 321024 375+023° 340+032° 321+022° 422+001° 321+0.02* 395:0.21°
15% SF 342+031°  310+031° 278+0.14° 4124032 329+041° 331+051° 358+004* 3.15+0.14% 355:0.14°
Fvaue  3695" 2.69 7547 1562 2.235 2432 6.235 2,562 0.561

Y Abbreviation are the same as in Table 2.

2 Vaues with different superscripts within columns are significantly different by Duncan's multiple range test at p<0.05.

9 Meantstandard deviation.
9" p<005, 7 p<.00L
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