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Abstract

To optimize the manufacturing of mulberry leaf soybean curd, high impact planetary mill was used to
reduce and control the average particle size of mulberry leaf powder. The added effects of concentra-
tions and average particle sizes of mulberry leat powder, and concentrations of grape seed extract on
the hedonic scores of overall quality of mulberry leaf soybean curds were analyzed by response surface
methodology with a central composite method. We also analyzed the effects of mulberry leaf extract
concentrations from 0% to 0.75%(w/w) on the hedonic and intensity scores of mulberry leaf soybean
curds. Affecting factor for the hedonic scores of overall quality of mulberry leaf soybean curd product
was arranged according to average particle size of mulberry leaf powder, concentration of mulberry leaf
powder and concentration of grape seed extract. The average particle size and concentration of mulberry
leaf powder were significant factors at the 5% level. The optimum added conditions of mulberry leaf
powder for manufacturing of mulberry leaf soybean curd were 0.40%(w/w) of concentration and 40 pm
of average particle size of mulberry leaf powder, and 176ppm(w/w) of grape seed extract concentration,
which hedonic score of mulberry leaf soybean curd product was 6.45. The astringency intensities of
mulberry leaf soybean curds were similar to control up to 0.50% of mulberry leaf extract concentrations.
While, that of the 0.75% was a little bit higher than that of control. There was no difference in the
astringency intensities of mulberry leaf soybean curds at the 5% level. The optimum mulberry leaf
extract concentrations was 0.25% in hedonic scores of color, flavor and overall quality except texture.

Key words: Mulberry leaf powder, Mulberry leaf extract, Mulberry leaf soybean curd, High impact
planetary mill, Optimization
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Fig. 1. Average particle sizes of mulberry leaf powder; 40.02 um(A), 64.65 um(B), 101.76 um(C).
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Fig. 2. The hedonic scores of overall quality of mulberry
leaf soybean curd as related to added concentrations and
sizes of mulberry leaf powder at 176ppm of grape seed
extract concentration.
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Table 1. Levels of independent variables expressed in coded for optimization of mulberry leaf powder added conditions

Independent variables

Code Concentration of mulberry leaf Average particle size of mulberry leaf Concentration
powder(%) powder(lLm) of grape seed extract(ppm)
Xl X2 X3
1 0.25 40 0
0 0.50 70 150
1 0.75 100 300
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Table 3. Analysis of variance for the effects of three
variables on the hedonic scores of overall quality of
mulberry leaf soy bean curd

Table 5. Determination coefficients of the second degree
polynomials for the hedonic scores of overall quality of
mulberry leaf soy bean curd

Sum of Mean of

Factor squares square FValue Pr>F
X, 0.8105 0.2026 5.73 0.0178"
X, 2.9523 0.7381 20.88  0.0003™
X, 0.0493 0.0123 0.35 0.8381
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Table 4. Regression coefficients of the second degree
polynomials for the hedonic scores of overall quality of
mulberry leaf soy bean curd

Parameter Estimate
Intercept 5.774624
X, -0.209926
X, -0.505788
X, -0.015053

X *X, -0.245082
X,*X, -0.014604
X,*X, 0.142606
X*X, -0.031947
XX, 0.017256
X*X3 -0.105191

Regression R-Square F-value Pr>F
Linear 0.8586 33.68 <.0001
Quadratic 0.0702 2.75 0.1119
Cross product 0.0032 0.12 0.9429
Total regress 0.9320 12.19 0.0009
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Table 6. Hedonic and intensity scores of mulberry leaf
soybean curds by added concentrations of mulberry leaf
extract

Concentration of mulberry

Control leaf extract (w/w)
0.25% 0.50% 0.75%
Color 5.00™ 5.40M 433N 4875
Taste 5.00° 6.33* 5.40% 4.47°
Astringency 5.00N 5.07" 5.07" 547
Texture 5.00% 5.53 5.67 3.93

Overall quality  5.00® 5.73 5.60° 4.20°
NS : Not significance
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