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Abstract

This study was conducted to develop a novel cheese tofu hybrid product by
increasing the calcium content of cheese, an animal protein source, and tofu, a
vegetable protein source. Both pH and moisture were lower in the cheese tofu
hybrid than those values in the control group (6.03% and 72%, respectively).
Protein and fat were slightly higher than in the control (15.43% and 9.91%,
respectively). Total bacteria count increased at the end of the product’s shelf life,
but did not affect its texture. The cheese tofu hybrid displayed stronger a) red, and
b) yvellow coloration than the control, and its lightness (L) was lower than that of
the control. The cheese tofu hybrid possessed high hardness, and displayed high
values for gumminess and brittleness. Sensory evaluation by a specialized agency
examined consumer preferences, purchase intentions, strengths, and weaknesses
of the developed product line. A panel of 30 female volunteers in their 20s and
40s recorded an overall preference for cheese tofu of 5.40 points, fairly good.
Cheese tofu was found to be better than the control tofu, with appealing
differences in appearance, color, nutty aroma, chewiness, and cheese flavor.
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Table 1. Physicochemical properties of tofu prepared with milk and cheese

Physicochemical properties

Sample

pH Moisture Fat Protein Calcium (mg)
Control 6.19+0.05 83.07+0.14 5.75+0.02 9.79+0.06 37.49
Tofu A 6.14+0.06 81.50£0.10 5.98+0.05 11.43+0.11 52.26
Tofu B 6.03+0.07 72.06+0.09 9.91+0.06 15.43+0.02 77.31

Control; Tofu A, tofu prepared with milk; Tofu B, tofu prepared with cheese.

Table 2. Microbiological quality of tofu prepared with milk and cheese
Cold storage (0C-10C)

day

E. coli | coliform Total bacteria (Log/g) Yeast & mold
0d ND ND ND
5d ND 1.0x10" ND
10 d ND 4.0x10? ND

Control 15 d ND 3.7x10° ND
20 d ND 3.46x10° ND
25 d ND 2.6x10° ND
30 d ND 3.43x10° ND
0d ND ND ND
5 d ND 5.0x10' ND
10 d ND 5.73x10? ND
Tofu A 15 d ND 1.2x10* ND
20 d ND 2.79x10° ND
25d ND 3.0x10° ND
30 d ND 5.26x10° ND
0d ND ND ND
5d ND 2.3x10" ND
10 d ND 4.67x102 ND
Tofu B 15 d ND 4.0x10? ND
20 d ND 1.34x10* ND
25 d ND 1.0x10° ND
30 d ND 3.0x10° ND

Control; Tofu A, tofu prepared with milk; Tofu B, tofu prepared with cheese.
E. coli, Escherichia coli; ND, not detected.
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Table 3. Color of tofu prepared with milk and cheese

Hunter color value

Sample L a b AE
Control 77.92+0.05 2.40£0.09 14.02+0.34 18.66+0.19
Tofu A 74.28+0.25 2.39£0.10 11.720.10 20.54+0.23
Tofu B 70.49+0.56 6.20£0.24 21.21+0.82 29.42+0.65
Control; Tofu A, tofu prepared with milk; Tofu B, tofu prepared with cheese.
Table 4. Texture analysis of tofu prepared with milk and cheese
" Sample
Composition Control Tofu A Tofu B
Hardness 445.33+31.07° 416+17.78° 966.33+248.71°
Springiness 92.33+0.58° 91.6+1.22° 94.67+0.58°
Cohesiveness 84.3+1.15° 86.97+0.32° 87.83+3.86°
Gumminess 187.52+10.97° 179.7349.76° 422.5+108.19°
Brittleness 173.12£9.48" 164.72£11.0% 400.41+104.47°
Adhesiveness -10.67+1.15% -9.33+£3.21° - 10+£15.59°

Means with the same superscripts in each row are not significantly different (p<0.05).
Control; Tofu A, tofu prepared with milk; Tofu B, tofu prepared with cheese.
NS, not significantly different.
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Table 5. Sensory acceptability of tofu prepared with milk and cheese

Composition Sample
Control (824) Tofu A (238) Tofu B (170)
Appearance 4.23+1.28° 4.83+1.02° 5.70+0.75°
Color 4.27+1.17° 4.93+1.08° 5.630.81°
Nutty aroma 4.30+1.29° 4974113 5.67+0.84°
Chewiness 4.23+1.36° 4.50+1.14° 5.33+0.88°
Cheese flavor 3.4740.97° 3.77+0.86° 4.63+1.00°
Tofu flavor 4.23+1.17° 4.73+1.23% 5.10+0.84°
Nutty taste 4.43+1.19° 4.90+1.30% 5.20+0.92°
Overall acceptance 4.33+1.21° 4.60+1.00° 5.40+0.77°

Means with the same superscripts in each row are not significantly different (p<0.05).

Overall preference
7

[

Nutty Appearance

Tofu flavor Color

Cheese flavor Nutty aroma

Chewiness

=d=Control =S=Tofu A - TofuB

Fig. 1. Sensory acceptability of tofu prepared with milk and cheese.
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Table 6. Degree of tofu prepared with milk and cheese

Composition Sample
Control (824) Tofu A (238) Tofu B (170)
Color 4.30+0.99° 4.23+0.90° 45340.73°
Nutty aroma 4.00+1.41° 4.13+1.04° 4.83+0.95°
Chewiness 417+1.21° 4.87+0.67° 3.8340.83°
Cheese flavor 2.47+1.36° 2.60+1.38% 3.23+1.38°
Tofu flavor 3.90+1.32° 4.20+1.19® 4.53+0.86°
Nutty taste 3.80+1.40° 4.30+1.09® 4.67+0.84°

Means with the same superscripts in each row are not significantly different (p<0.05).
NS, not significantly different.
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