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Abstract

The purpose of this study was to formulate the optimal ratio of tofu ice cream made with crushed tofu and soybean
milk. Also, to compare characteristics of tofu ice cream and soybean ice cream. Mix viscosity, overrun and melting
down are measured as characteristics of ice cream. The optimal mixing ratio of tofu ice cream was determined by
response surface methodology based on overall quality. As a result of optimization, tofu ice cream was made with
65.90% tofu cream (9% solid contents), 4.35% whipping cream, 14.35% canola oil, 15.00% sugar, 0.2% emulsifier
and 0.2% guar gum. Soybean ice cream made with three different treated (blanched, steamed, roasted) soybean and
each preprocess are treated for 0-20 min. Mix viscosity was enhanced preprocessing time increasing. Also, overrun
and melting down was decline preprocessing time increased. As a result of comparison of ice cream overall quality,
15 min roasted soybean ice cream was shown the best quality.
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Table 1. Formula of Tofu ice cream prepared with 9% contents
of tofu cream (%)

Samples of ice cream (%)

Ingredients

Control ice cream Tofu ice cream

Whipping cream 24.30 0.00
Canola oil 0.00 11.89
Sugar 15.00 15.00
Emulsifier 0.50 0.50
Guar gum 0.20 0.20
Soybean milk 0.00 72.41
Non fat dry milk 7.80 0.00
Water 52.20 0.00
Total 100.0 100.00
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Overall quality

Overall quality

[¥)

Tofu-c 0% Tofu-c 18% Tofuc 36% Tofu-c 54% Tofu-c 72%

Canola 100% Canola 75% Canola 50% Canola 25% Canola 0%

Fig. 1. Comparison of ice cream made with Tofu cream (A) and milk cream-canola oil ratio (B).
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Table 2. Analysis of selected models and equation of Tofu ice cream

Response Model Prob>F Final equation in terms of L Pseudo components”
Texture Linear 0.0650 +5.94xA+6.52xB+5.45%C
Beany smell Linear 0.0338 +5.83xA+5.89xB+4.81xC
Bitter taste Linear 0.0003 +5.86xA+5.62xB+4.04xC
Overall quality Linear 0.0001 +5.86xA+6.29xB+4.41xC

YA: Milk cream, B: Canola oil, C: Tofu cream

Trace (Cox)

Table 3. Optimal ratio of Tofu ice cream (%)
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| | | | |

-0.250 -0.126 -0.002 0.121 0.245

Deviation from Reference Blend (L_Pseudo Units)

Fig. 2. Trace plot of overall quality (A: Milk cream, B: Canola
oil, C: Tofu cream).
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Samples of ice cream (%)

Ingredients — - -
Optimalized ratio of Tofu ice cream

Whipping cream 4.35
Canola oil 14.35
Sugar 15.00
Emulsifier 0.20
Guar gum 0.20
Tofu cream 65.90

Total 100.00

HAAAANAN B2 FHololA~zmde] A wjgH|= 8=

2 4.35%, ﬂ%i‘rv 14.35%, T5323 65.9%F Table 33

2t

ojo|AzTRIe|AL| M
ofo] A G 29 @E ?;‘4 A= Table 49} 2ok &
Aol A FLdakA A2 *17101 S7 el webA
FolFor Awr} st AFS HYrh AxE= BA
Ao Bajgko] 42 7HAs= éé% ‘:‘:U}(Klm et
al.,, 2003). th2] 2] AJZke] ZHadtel] weh a4
of zrlele] MRV Bwes Loy el
polypeptide chain®] A= Ex}eo] 7hAste] Az o
2 Ax7 749 Ao g AR EATHPark et al., 2008).
BSIS SSE= 533442 Fa thF o] At ol
AT, RATYL F2AA 4L Y RSI B} =
< AEE HIrh FholelnAde] HEe 2720 PR
3 cfolgel vigte] v e A48 wsle R0

TAZ T Berol wuldzte] Ageie, Fage)
fz}%m] AX =& AEE 7= Ao 2 ALREATHLee
& Rha, 1977).

i

_4

Olo|~2io| 263 SAH|T

om#He 1,35_,,].140]]}\1 40
Table 49 YR T) BE Folo] =~ Oﬂ/‘i Xﬁi = ’\]
] B4l Wk 2uRe] feldOE e ATE
Bt} olo] 238 QWL FHolo]AAF0] 22.36%2.

Hm
o, X
A
oZi
_0|L
32
P
H
(i
_L
i

2 7H4 wgkar) BSI SSI RSIS] 0.2 Vet AErt
=555 YAs e AR o] AR 7] FUF



162 v - ukadk - 8y

Table 4. Characteristics of ice cream made with Tofu and soybean

.H_‘_T’_ h:g

Characteristics of ice cream made with tofu and soybean

Samples”
Mix viscosity (cP) Overrun (%) Melting down (%) (for 90 min)

Control 273.0+£7.8%Y 57.56+0.90 38.17+0.86"™
BSI 0% 227.3+8.7¢ 62.63+1.88™" 38.55+3.16>¢
BSI 5 228.0+13.7¢ 60.63+3.69% 38.11+2.99%4
BSI 10 265.7+7.4° 56.13+1.30" 35.62+3.23%
BSI 15 313.3+11.5¢ 56.09+1.68" 35.38+0.27"
BSI 20 354.0+6.6° 55.49+2.16° 33.70+3.15%
Control 274.0+4.6° 59.83+0.90% 35.01+6.54"
SSI 0 226.3+7.6 65.83+1.77" 42.9248.68>¢
SSI 5 227.7+13.0¢ 63.78+1.78" 41.78+9.05¢
SSI 10 268.0+6.2° 61.87+1.62°%" 31.08+0.70"
SSI 15 314.3+12.5° 60.26+0.97%% 25.93+1.46"
SSI 20 353.0+8.2¢ 58.7342.220 20.33+17.73*
Control 267.5+17.4° 59.0420.21 %" 65.32+3.82%
RSI 0 115.3+7.2° 67.79+£3.25 59.76+2.76¢
RSI 5 146.3£8.5° 65.58+1.391 58.29+13.72¢
RSI 10 186.3+4.0° 64.46+1.45M 34.73+4.01%
RSI 15 227.7+7.5¢ 62.52+0.64" 20.79+17.74%
RSI 20 234.0£9.0° 62.26+0.93°" 0.55+0.83°
Tofu ice cream 2,720.0+20.0" 23.36+3.20° 100.00+0.00°

YBSI : Blanched soybean ice cream, SSI : Steamed soybean ice cream, RSI : Roasted soybean ice cream

YPreprocessed time (min)
»Values are mean + SD of triplicate measurements

“Means with different superscript letters within the same column are significantly different (p < 0.05) by Duncan's multiple range test.
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Table 5. Sensory test of soybean and Tofu ice cream

Samples" Texture Smell Bitterness Overall quality
Control 6.80+1.70749 6.30+1.78° 6.20+2.07" 6.29+1.734"
BSI 0% 5.45+1.39% 4.60+2.06%¢ 4.65£2.01%® 4.66x1.60°*
BSI 5 5.90+1.02% 5.35+1.46%%¢ 5.25+1.74% 5.34+1.11°%
BSI 10 6.45+1.19% 5.40+1.79% 5.50+1.99% 5.64+1.40%
BSI 15 5.95+1.47% 5.40+1.85% 5.40+2.16% 5.64+1.50%%
BSI 20 6.50+1.70¢ 6.20+1.79%% 5.65+2.25%¢ 5.82+1.73%f
Control 6.15£1.66™ 5.75+1.80°f 5.75+2.12%¢ 5.65+2.18%%F
SSI0 5.35£1.76® 4.10+2.10%® 430+2.412 4.10£2.02°

SSI 5 5.15+1.60° 4.55+1.70%° 4.40+2.30° 4.75+1.62%
SSI 10 5.90£1.29%¢ 5.35+1.66™% 5.10£2.13%¢ 5.30£1.56>¢
SSI 15 6.25+1.52% 5.60+1.54%¢ 5.50+2.04%¢ 5.85+1.69%%"
SSI 20 6.201.47% 6.10£1.29°% 5.55+2.09%¢ 5.70£1.81%%F
Control 6.20+1.74%4 6.05+1.76%" 6.00+2.20" 6.04+1.56%"
RSI 0 5.45+1.73% 4.05+1.99* 4.30+2.20* 4.38+1.62%®

RSI 5 6.35+1.53%¢ 5.60+1.93% 5.35+2.08% 5.53+]1.725¢
RSI 10 6.20+1.912d 5.90+2.29%f 5.50+2.35%¢ 5.89+1.75%f
RSI 15 7.05+1.39 7.25+1.86° 6.65+2.11¢ 7.11£1.51#

RSI 20 7.30+1.26¢ 6.95+1.61% 6.30+£2.15° 6.79+1.49%

Tofu ice cream 6.40£1.35¢ 6.65+1.95°% 6.70+1.72°¢ 6.65+1.32°%

YBSI : Blanched soybean ice cream, SSI : Steamed soybean ice cream, RSI : Roasted soybean ice cream

IPreprocessed time (min)
dValues are mean = SD of triplicate measurements

“Means with different superscript letters within the same column are significantly different (p < 0.05) by Duncan's multiple range test.
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