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Abstract

This study was conducted to investigate the physicochemical and sensory characteristics of tofu prepared with the
addition of lotus root powder (LRP). The moisture, crude ash, carbohydrate, crude protein, and crude lipid contents of
the lotus root powder were 8.29%, 4.73%, 30.66%, 47.84%, and 8.48%, respectively. The yield rate of the tofu did
not differ significantly according to the level of added LRP; however, there was a significant decrease in pH and a
significant increase in acidity. The L and b values of the tofu decreased as the amount of LRP in the formulation
increased, whereas the a value increased. Furthermore, hardness and cohesiveness increased significantly as the level
of LRP increased. In sensory evaluation, LRP tofu had low scores in air cell size and a beany smell, but high scores
in hardness. In terms of overall acceptability, the preferred tofu samples were the control and that containing 0.3% lotus

root powder.
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’ Soybean ‘
l

’ Soy milk(by soylove, 25 min) ‘
l

Adding lotus root powder and coagulants, heating
(75~90°C, 5 min)

l

’ Coagulation(25 mim) ‘
l

’ Soaking tofu(30 min) ‘
l

’ Dewatering(15 min) ‘

|

| o |

l
’ Storage(W 7% 57) ‘

Fig. 1. Procedures of preparation for tofu added lotus
root powder.

Table 1. Composition of contents of preparation for tofu
and soy milk

Soy milk Tofu

Soybean 100 g  Soy milk 1,400 mL
Water 1,700 mL  Lotus root powder(0~0.4% of soy milk)

Coagulant (CaCl, *+ 2H,0O, 1%(w/v))
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Table 2. Proximate composition of lotus root powder
(Unit: %)

Characteristics Soybean Lotus root powder

Moisture 10.5 8.29

Crude protein 36.4 47.84

Crude lipid 19.0 8.48

Crude ash 44 4.73

Carbohydrate 29.7 30.66

Table 3. Proximate composition of tofu prepared with

various lotus root powder levels (Unit: %)
Crude Crude Crude Carbo-
1) .
Samples” Moisture protein lipid ash hydrate
Control 81.0 9.1 1.7 0.7 7.3
LRP-0.1 80.1 9.5 29 0.8 6.7
LRP-0.2 79.1 9.8 34 0.9 6.6
LRP-0.3 78.0 10.7 3.7 1.1 6.5
LRP-0.4 77.6 10.9 43 1.2 6.0
Y Control : 0% soybean curd added lotus root powder.
LRP-0.1 : 0.1% soybean curd added lotus root powder.
LRP-0.2 : 0.2% soybean curd added lotus root powder.
LRP-0.3 : 0.3% soybean curd added lotus root powder.
LRP-0.4 : 0.4% soybean curd added lotus root powder.
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Table 4. Yield rate, pH and total acidity of tofu prepared
with various lotus root powder levels
(g/1,400 mL of soy milk)

Yield Total

Samples” rate pH acidity(%) Turbidity
Control  184.11£1.12%% 6.02+0.17*  2.63£0.01° 0.21:0.01c
LRP-0.1 18521+1.13  5.89+0.15° 2.76£0.02° 0.22+0.02°
LRP-02 187.41+121  587+0.21° 293+0.12° 0.25+0.03°
LRP-03 18829+1.12  5.82+0.13° 3.19+0.01° 0.27+0.11°
LRP-0.4 189.12+1.10  5.80+0.13° 3.25£0.30" 0.32+0.12°
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Table 5. Hunter color of tofu prepared with various lotus
root powder levels

Samples]) L a b

Control 90.17+1.21"%%  —0.59+0.22¢ 14.35+1.32°
LRP-0.1 88.05+1.01° 0.65£0.21° 12.85+1.25°
LRP-02  87.59+1.11° 0.71£0.11™ 11.77+1.21°
LRP-0.3  86.46x1.01° 0.99+0.10° 11.41£1.11°
LRP-04  85.65+1.10° 1.23+0.25° 10.14+1.02¢

" Abbreviation are the same as in Table 3.

? Values with different superscripts within columns are signifi-
cantly different by Duncan's multiple range test at p<0.05.

?) Meanstandard deviation.

" Abbreviation are the same as in Table 3.

? Values with different superscripts within columns are signifi-
cantly different by Duncan's multiple range test at p<0.05.

* Meantstandard deviation.
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Table 6. Texture properties of tofu prepared with various lotus root powder levels

Samples” Hardness(g/cm’) Springiness(%) Cohesiveness(%) Chewiness(g) Brittleness(g)

Control 2.20+0.01%% 89.67+1.15° 56.50+1.12° 730.21+1.51° 75,751.11+1.31¢
LRP-0.1 2410.11° 88.23+1.14" 54.12+1.13° 735.31+1.21° 77,021.39:1.12°
LRP-0.2 2.63+0.11% 86.52+1.14° 58.85+1.13° 746.31+1.21° 80,021.39+1.12°
LRP-0.3 2.86+0.22° 85.55+1.12° 65.12+1.31° 769.22+1.12° 88,652.78+1.21°
LRP-0.4 2.98+1.15" 82.51+1.14° 69.55+1.22° 786.51+1.22" 90,263.21+1.14°
F-value 543.18" 622.10"" 534.017 841.01°" 9254

" Abbreviation are the same as in Table 3.

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

» Meanzstandard deviation(n=10).
9 p<0.001.
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Table 7. Sensory properties of tofu prepared with various lotus root powder levels

521

Samplesl)
Control LRP-0.1 LRP-0.2 LRP-0.3 LRP-0.4
Appearance
Darkness 2.52+1.01% 6.91+1.21° 7.68+1.32° 9.27+1.30° 11.88+2.01°
Color homogeneity 12.91+0.62" 5.92+1.32° 6.96+2.03° 10.01+2.52° 3.26£2.10°
Surface smoothness 12.20+1.12° 6.64+1.11° 6.92+1.02° 9.51+1.31° 5.72+1.22°
Texture uniformity 11.3543.31° 6.24+1.02% 7.94+2.15° 10.3142.62° 5.51+2.02°
Air cell size 7.01+3.01° 8.13+2.61° 6.13+2.01" 436+2.12° 7.60+2.32"
Air cell distribution 8.51+2.24® 6.44+1.32° 8.94+2.32% 10.1342.42° 7.5241.45°
Aroma
Roasted nutty 10.3342.32° 5.9943.12° 243+1.11¢ 8.08+3.12° 2.67+1.61°
Beany 8.75+3.12° 7.4142.42° 6.04+2.12° 3.3842.72° 3.314251°
Lotus aroma 2.9142.63 5.4243.12° 8.2242.51 10.70+3.61° 11.07+1.21°
Taste
Roasted nutty 9.8442.60° 2.93+1.42° 5.4342.61° 7.56+3.12° 6.21+1.70™
Puckery 3.15+1.01° 4.12+1.03° 5.13:1.11% 5.15:1.01" 7.1242.01°
Texture
Hardness 3.56+1.31° 6.12+1.23 7.12+1.23° 8.20+1.41° 9.15+2.31°
Smoothness 11.12+1.31° 10.23+1.10° 9.45+2.20° 9.12+1.21° 8.23+2.02°
Chewiness 9.25+1.02" 7.65+1.31° 8.45+1.31° 9.27+1.31° 10.84+1.31°
" Abbreviation are the same as in Table 3.
? Means in a row followed by same letter are not significantly different (p<0.05).
Table 8. Preference of tofu prepared with various lotus root powder levels
Samplesl)
Control LRP-0.1 LRP-0.2 LRP-0.3 LRP-0.4
Color 8.12+1.01% 9.23+1.03¢ 10.25+1.02° 10.85+2.01° 11.52+1.10°
Smell 10.75+2.01° 6.32+1.32° 7.56+1.21% 8.15+1.03° 5.65+1.05
Mouth feel 10.15+1.13" 9.67+2.01° 9.52+2.01° 9.23+2.01° 6.32+2.01°
Overall preference 10.51+1.23° 7.15+1.10° 9.35+1.1% 9.58+1.31° 6.61+1.01°

" Abbreviation are the same as in Table 3.
? Means in a row followed by same letter are

not significantly different (p<0.05).
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