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Independent Symbol Level
variable coded uncoded coded uncoded
Intermediate moisture 1 15
content (% d.b.) Xy Mc 0 25
1 35
puffi -1 140
uffing tgmperature X, T 0 160
(C)
1 180
-1 1
Puffing time (min) X3 Pt 0 15
1 2
A A4 '
MN1919N 3.2 Namimammmu"lmmm
Exp Code levels Experimental result
No. X3 X, X3 Y Y2 Y3 Y, Ys Y
1 0 -1 0 13.4 23.1 406 12 413 64.1
2 0 0 1 6.1 20.1 46.8 23 415 59.9
3 0 0 -1 10.6 20.4 454 18 452 66.0
4 -1 1 0 7.1 222 37.9 13 32.8 48.9
5 -1 -1 0 215 235 35.4 11 435 67.4
6 1 1 1 9.6 20.9 40.9 18 375 57.2
7 0 0 0 8.2 20.6 47.2 20 438 64.1
8 -1 -1 -1 21.4 24.4 313 9 438 67.8
9 1 0 -1 19.5 26.4 33.1 12 42.4 65.1
10 -1 0 1 12.9 20.8 36.5 15 36.1 54.7
11 -1 -1 1 16.9 24.1 335 10 44.1 64.1
12 1 -1 0 22.9 321 32.7 9 45.2 65.3
13 1 0 0 16.5 24.8 37.2 13 41.4 65.6
14 0 -1 0 14.1 245 41.2 11 42.1 63.3
15 1 1 0 8.5 23.0 39.4 17 39.2 61.3
16 -1 -1 6.4 20.9 40.7 16 33.9 54.1
17 -1 -1 18.9 246 328 13 44.9 67.8
18 1 0 1 14.2 26.3 35.9 12 42.9 63.7
19 0 -1 1 11.9 225 43.4 13 41.9 64.1
20 1 0 18.3 24.8 37.2 13 41.0 65.6
21 1 -1 -1 24.6 326 316 8 47.1 68.3
22 1 -1 1 20.8 30.8 333 8 42.8 35.8
23 -1 1 1 6.4 19.7 40.2 15 31.2 47.9
24 0 -1 -1 155 233 40.9 7 416 65.5
25 -1 1 -1 75 21.1 37.4 15 337 53.6
26 1 -1 1 18.4 30.8 333 8 452 35.8
27 0 0 1 5.1 19.8 485 25 423 60.9
28 0 1 2.1 18.4 475 24 36.8 56.5
29 1 -1 145 222 36.0 16 40.2 63.5
30 0 1 35 17.4 51.2 27 32.4 53.6
31 0 -1 -1 14.9 233 40.9 7 42.2 65.5
32 -1 1 1 75 19.2 35.4 17 31.8 47.7
33 -1 0 0 14.2 226 34.2 12 34.2 55.4
34 -1 1 0 8.3 236 421 15 32.4 49.1
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35 1 -1 -1 26.2 33.2 32.4 7 47.1 68.8
36 1 0 1 15.8 25.4 36.4 11 435 65.8
37 0 0 0 75 211 475 21 44.0 63.9
38 1 0 -1 18.6 275 32.4 11 43.2 66.3
39 -1 -1 1 175 235 36.7 10 44.3 63.7
40 -1 0 0 13.6 234 35.6 11 35.4 55.6
41 0 -1 1 12.8 22.9 423 12 415 64.4
42 0 0 -1 9.3 21.2 44.8 17 44.8 65.9
43 1 1 0 10.9 24.1 36.5 15 37.4 63.9
44 1 1 1 10 19.8 38.4 19 36.7 62.0
45 0 1 1 2.6 17.6 52.4 28 33.2 53.6
46 -1 0 -1 17.4 21.3 36.3 14 35.4 56.9
47 1 -1 0 247 334 336 8 46.0 69.1
48 -1 -1 -1 23.8 22.8 325 10 44.2 68.3
49 0 1 -1 4.1 19.8 46.2 25 37.9 60.3
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Source of

variation DF Y, Y, Y, Y4 Y5 Ys
Regression 9 2054.75*  775.76* 1581.47* 1381.19* 899.81*  1944.00*
Linear 3 1421.26* 512.00* 350.96* 859.39*  845.38* 967.23*
Square 3 615.68* 182.11* 1222.71* 502.72* 10.13 133.75
Interaction 3 17.80* 81.65* 7.81 19.08 44.29* 843.02*
Residual Error 44 66.06 40.91 128.11 300.06 188.25 1055.92
Lack of fit 17 37.08* 27.49* 69.33 268.06* 171.21* 1027.67*
Pure Error 27 28.97 13.42 58.79 32.00 17.04 28.24
CV (%) 4.93 2.56 251 12.40 3.81 5.00
R? 0.96 0.94 0.92 0.82 0.82 0.64

* Significant at p<0.05



63

H (Y] a 4 a [ v 4 [
M3190 3.4 MFdulsEaANTUeIAUNTADDY INa Iudlea TasanInNUaUNUTIZHIN

v a v [y a L4
fdlsdaszuazdalsan (nididenldsialumsiniiz)

Number of
Shrinkage Hardness Initial slope peaks L-value Hue angle
Yl Y2 Y3 Y4 Y5 YB
constant 8.305* 20.764* 45.974* 19.703* 40.700* 64.059*
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(X2)? -0.158 0.988* -0.088 -1.194 -0.666 -1.944
(X3)? 0.200 -0.977* -0.313 0.055 0.200 -1.619
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X1 X3 -0.420 -0.362 0.566 0.291 -0.191 -2.100*
XoX3 0.720* -0.275 0.020 0.125 -0.683 1.700

* Significant at p<0.05, DF= degree of freedom
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Initial slope: Y, = 45.70+2.92X,+1.04X,-10.08X,” (R’=0.91)
(3.12)
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L-value 1182 hue angle HEAIAITNNITN (3.14) 1AL (3.15) MUAIAY

L-value:Y .= 39.98+2.43X,-4.05X,-1.05X,+1.15X X, (R’ = 0.80) (3.14)

2

Hue-angle:Y,=  60.23+2.00X,-3.14X,-3.60X,+5.27X ,X,-2.10X, X, (R = 058)
(3.15)
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Quality Objective Lower Upper Importance
Hardness (N) Minimum 17.4 334 4
Initial slope (N/mm) Maximum 31.3 52.4 4
Number of peaks Maximum 7 28 4
Hue angle Maximum 35.8 69.1 6
L-value Maximum 31.2 47.1 6

3199 3.5 MIMHUAAANUAIAYUDIAAZHANDVTUO

Commercial product

. Predicted Experimental Significant A
Quality value value (2 tailed) Desirability . Vacuum
Freeze drying frying
Hardness (N) 20.24 22.3+5.6 0.776 0.822 37.5+8.3 26.4+6.7
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Initial slope 44.88 435+4.8 0.832 0.644 16.775 34.6+8.8
(N/mm)
Number of peaks 19.08 16+4.0 0.582 0.575 1248 10+8
Hue angle 65.69 66.2+1.4 0.778 0.897 60.5+1.1 76.243.1
L-value 41.67 44.3+0.9 0.210 0.659 83.7+2.1 46.5+2.6
Overall composite desirability 0.72




