Korean J. Food & Nutr. Vol. 20. No. 1, 1~8 (2007)

THE KOREAN JOURNAL OF
OB EUDITX|
FOOD AND NUTRITION

Tortilla? MZTE I&t AIIFLl UIIRS| =& =eH| B4
‘R -s#7FE
A& et zezely), Bk ua EoloEokd A AlH B A

Analysis of Optimal Mixing Ratios in Tortilla Preparations with Rice and Wheat Flour

L. *
Jin-Hyun Yoo and Gyu-Hong Han
Dept. of Hotel Culinary Art, Shinheung College, Uijeongbu 480-701, Korea
*Center for Food and Drug Inspection, Busan Regional Office Korea Food and Drug Administration, Busan 608-080, Korea

Abstract

Tortillas were prepared using rice and wheat flour. The experimental design incorporated three independent variables(rice,
wheat flour and moisture content) producing 14 samples of different proportions of each variable for each tortilla. The
following were analysed using Design Expert 6 to unveil the influences of these variables on tensile strength and color(L,
a, b). Results indicated that tensile strength increased with increasing rice and wheat flour content, however, decreased with
increasing moisture content. Lighteness(L), of the tortilla increased with increased rice content whereas yellowness(b)
increased with increased wheat flour content. The model suggests that tensile strength and color(L, a, b) in tortillas are
highly correlated(SD Comment - give correlation coefficient and p-value). As well, the numerical optimization method
suggests that the ratio of wheat flour to rice flour to moisture content which maximizes the three responses(tensile strenth,

L and b) is 18.26 : 33.92 : 39.24%, 28.15 : 25.77 : 37.

50%.
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Fig. 1. Flow chart for preparation of tortilla by rice-wheat
flour mixture.
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Fig. 2. Schematic representation and dimensions of the
form used for tensile strength of tortilla.
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Table 1. Level and composition of the wheat, rice flour and water by mixture design

Std Run - L}Z’;l = Wheat flour(%) Rice flour(%) Water(%)
13 1 1.000 0.000 0.000 43,92 10.00 37.50
6 2 0.000 0.810 0.190 14.40 3392 43.10
10 3 0.405 0.405 0.190 26.36 21.96 43.10
1 4 1.000 0.000 0.000 43.92 10.00 37.50
12 5 0.190 0.810 0.000 20.00 33.92 37.50
8 6 0.345 0.608 0.047 24.58 27.94 38.90
4 7 0.905 0.000 0.095 41.12 10.00 40.30
1 8 0.000 0.810 0.190 14.40 33.92 43.10
2 9 0.810 0.000 0.190 38.32 10.00 43.10
10 0.500 0.405 0.095 29.16 21.96 40.30
11 0.190 0.810 0.000 20.00 33.92 37.50
7 12 0.655 0.203 0.142 33.74 15.98 41.70
14 13 0.810 0.000 0.190 38.32 10.00 43.10
9 14 0.595 0.405 0.000 31.96 21.96 37.50

Y X: Wheat flowr, ? X»: Rice flour, ) X,: Water.
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Table 2. Quality characteristics of rice-wheat tortilla by
mixture design

Std  Run Tensile L(lightness) a(redness) b(yellowness)
strength(g)

13 1 192.1 74.71 —2.16 15.01
6 2 157.8 77.95 —2.44 12.58

10 3 3286 72.51 —1.65 12.34
1 4 193.2 74.88 —2.14 15.05

12 5 251.5 76.39 —1.29 11.51
8 6 2285 75.03 —0.27 11.56
4 7 2475 75.01 —2.72 15.63

11 8 1574 77.95 —245 12.64
2 9 2283 73.55 —225 15.03
3 10 200.8 76.65 —2.37 13.54
5 1 252.1 76.34 —-1.27 11.48
7 12 226.1 74.82 —2.74 14.37

14 13 2289 72.89 —-2.27 15.08
9 14 3273 74.82 —1.96 13.72
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Fig. 3. Trace plot and 3d plot descrlbmg the effects of
wheat, rice flour and water on tensile strength.
A: Wheat flour, B: Rice flour, C: Water.
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Fig. 4. Trace plot and 3d plot describing the effects of wheat, rice flour and water on L(lightness).

A: Wheat flour, B: Rice flour, C: Water.
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Fig. 5. Trace plot and 3d plot describing the effects of wheat, rice flour and water on a(redness).

A: Wheat flour, B: Rice flour, C: Water.
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Fig. 6. Trace plot and 3d plot describing the effects of wheat, rice flour and water on b(yellowness).

A: Wheat flour, B: Rice flour, C: Water.

Table 3. Predicted meodel for characteristic properties data a formulation phase

Response Predicted equation Model F-value  Prob>F ):4
Tensile 206.99A" 2 ) o ,
strength . +166.18B7+4824.33CY+474.29AB — 5440.60AC—5784.52BC Quadratic 5.21 0.0276 0.9925
L 74.96A+78.73B—54.09C—10.41 AB+146.87AC+157.21BC Quadratic 8.15 0.0081 0.9860
a —2.00A—1.17B—5.32C Linear 3.27 0.0768 0.9200
b 14.91A+10.88B+16.41C Linear 34.87 <0.0001 0.9917
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Table 4. Optimum constraints values using numerical methods in the object goal

Constrains name Goal : ITIut.ner:xcal Goal B I.\quner.ical
optimization optimization
Wheat flour is in range 18.26% is in range ' 28.15%
Rice flour maximize 33.92% is in range 25.77%
Water is in range 39.24% is in range 37.50%
Tensile strength maximize 22908 g maximize 23943 g
L maximize 77.95 minimize 74.38
b minimize 11.73 minimize 12.76
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Fig. 7. Scatter 3d plot of the optimal mixture point from optimization.
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