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Abstract

Effects of various coating materials (waxy rice, sweet potato, potato and corn starches) for frying pro-
cess on brittleness were investigated using Texture Profile Analysis (TPA) and sensory evaluation meth-
ods. Among the coating materials tested, the highest crispness in TPA was observed in the sample
containing the glutinous rice starch, followed by sweet potato, potato and corn starch. It was also
observed with using Ducan-multiple range test in sensory evaluation that significant differences in crisp-
ness were noted among the coating materials. In order to explore the optimum formula with the highest
crispness, Response Surface Methodology (RSM) was used. The independent variables used for this
experiment were corn starch, guar gum and salt. From the statistical treatment of the results, it was
found that higher crispness tended to observe (at 5% significance level with R? of 0.9202) in the sam-
ple containing lower concentration of corn starch and higher concentration of guar gum and salt.
Changes in color characteristics were also observed with varying concentrations of the independent vari-

ables.
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Table 1. Operating conditions of instron

Chart speed 100 mm/min Sample height 1.5cm
Cross Headspeed ~ 100 mm/min Clearance 4 mm
Deformation 85%

Plunger diameter 3 mm

Road cell 2kg
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Fig. 1. Sheet of sample of amnalysis ranking. Cohesi-
veness. A2/Al, Adhesiveness: A3, Gumminess: Hard-
nessxCohesi-veness, Chewiness: GumminessxSpringiness or
Hardnessx CohesivenessxSp-ringiness
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Fig. 2. Texture Profile Analysis. Cohesiveness: A2/Al,
Adhesiveness: A3, Gumminess: Hard-nessxCohesiveness
Chewiness: GumminessxSpringiness or HardnessxCohesive-
nessxSpringiness
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Table 2. Variables and their levels for central comi)osite
design of Coating materials

Coded variables
-2 -1 0 1 2
Com starch (%) X, 109 15 20 25 30
NaCl (%) X, 09 12 15 18 21
Guar gum (%) X, 0.1 02 03 04 05

Variables Symbols

Table 3. Coded levels of ingredient ratios for experi-
mental treatments and texture properties

Treat.  Varables” Responses
ments X lb) ch) X3d) YIT!Y Yzf) Ysg) YAh)
1 -1 -1 -1 1461 -7.19 1.04 2235
2 -1 -1 1 115 2068 0.893 4139
3 -1 1 -1 2027 2526  0.858 3548
4 -1 1 ] 140 -38.612 0925 3718
5 1 -1 -1 -79 992  0.891 =72
6 1 -1 1 1813 772 0.899 1827
7 1 1 -1 1144 -34.508 1.05 -80.06
8 1 1 I 1773 2013  0.959 -95.05
9 0 0 0 2287 187 0.932 -79.80
10 2 0 0 3401 157.1 0.88 —63.381
11 -2 0 0 24 2791 0.8916 2856
12 0 2 0 102 4077.34 0.8563 3901
13 0 2 0 48 —80.55 09023 2451
14 0 0 2 658 1615 0.928 4428
15 0 0 -2 1048 1428 0.886 1338

16 0 0 0 2091 127 0908 —65.93

“coded variable, “corn starch, %, “NaCl, %, “guar gum, %,
“hardness, Mfracturation, g)springiness, “brittleness
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Table 4. Coded levels of ingredient ratios for
experimental treatments and their responses
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Table 5. Score sheet of frying mixer

T = Bl B2 B3 B4
Treat- ariables esponses
ments X” X7 X% v” Yv) v Yy} ]I:] i i Z ;
2
1 -1 -1 -1 -119 623 -036 19.06 P, 1 4 2 3
2 -1 -1 1 41 6511 -0136 19.52 P, 1 4 3 9
3 - 1 -1 -15 6544 -0.132 26795 P, 1 4 9 3
4 -1 1 1 -8 6498 -012 2749 P, 1 4 9 3
5. 1 -1 -1 -98 6436 0356 2034 P, ) 3 2 4
6 | 1 -68 64313 -0.69 17.626 P, 1 4 2 3
7 1 1 -1 -252 62715 091 2375 P, 1 4 2 3
8 1 1 1 235 65955 -1.215 21.895 Total 9 32 22 25
9 0 0 0 -l46 61733 0715 20.066 <P, ,: Pannel persons, B, ,: Ranking numbers>
10 2 0 0 -108 66636 —0906 1898
I 2 0 0 -66 67126 0603 22853 Table 6. Analysis of vari . . .
2 0 2 0 -286 6764 —0176 1773 o Couting matorsats - ance for panelling of brittleness
13 0 -2 0 -107 6520 047 1867 S So— e
14 0 0 2 -84 6838 058 2398 Source X100 e
50 0 -2 -75 6697 068 2356 Regression  28.354 3 9451 1429
. 60 o 0_-150 23'23 1-396 21.24 Residual 21.162 32 06613
‘);:ghdeq vanablj?i‘ “com stag:h, %e, NlaCl, %, “gua gum %, Total 49516 35
esiveness “Lightness, “a values, b values - -
°DF degree of freedom, °F value, Variance ratio
Table 7. Results of TPA on starches frying by soybean oil
Brittleness Hardness Fracturation Adhesiveness Springiness waxrice
4666.9 89.17 5133 -1322 0.91
sweet potato 3865.1 72.54 770.8 ~142.3 0.98
comstarch 1749.3 1782 1204.8 -164.6 0.97
buckwheat 2285.8 1238.7 24252 -78.39 0.92
potato 342.19 457.6 3.80 —293.33 0.99
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Table 8. Standard error, t-values and estimated regression coefficients for brittleness to butter mixing

Coefficients Esmz];t?((i)_\l/;ﬂues Sta?;:l(a;'gﬁ;ror t-Values Effects

B0) -5.02 52.043 ~0.096 Center point
B -111.8 79.670 -5.687 Linear effect
B2 11.637 19.670 0.592
B3) 63.362 19.670 3222
B(1n 36.895 19.670 1.876 Quadratic effects
B(22) 81.387 19.670 4.138
B(33) 74.062 19.670 3.765
B(12) —35.275 27.81 —-1.268 Interactions
B(13) -2.375 27.81 —-0.0854
B(23) —45.60 27.81 3765

°t value, studentized range

Table 9. Analysis of variance for breaking to butter Faageme S o XU for

mixing

Sum of squares

Source (10 DF* Mean Square F
Regression 42.834 9 475933  7.688*
Residual 3.7145 6 0.619
Total 46.5485 15

*DF degree of freedom, °F value, Variance ratio
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Fig 3. Response surface and contour of X1xX2(corn
starchxNaCl) for brittleness of flying dough.
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Fig 4. Response surface and contour of X1xX2(corn
starchxguar gum) for brittleness of flying dough.
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Fig 5. Response surface and contour of X1xX3(corn
starchxguargum) for springiness of flying dough.
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Fig 6. Response surface and contour of XlxXZ(com
starchxNaCl) for L values of flying dough.
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Fig 7. Response surface and contour of X1xX2(corn
starchxNaCl) for a values of flying dough.
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Fig 8. Response surface and contour of X1xX3(corn
starchxguargum) for b values of flying dough.
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