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Abstract
The objective of this research was to develop low fat salad dressing supplemented with

purple rice flour. The central composite design (CCD) was used to study the effect of three
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independent variables including rice bran oil (10-30 %), purple rice flour (1.0-7.0 %), and xanthan
gum (0.1-0.6 %) on rheological properties and color (L*, a*, b*) of salad dressing. The three formulas
of salad showing the similar rheolosical properties to the commercial low-fat salad dressing were
selected for sensory evaluation using 9-point hedonic scale. It was found that the ratio of rice bran
oil: purple rice flour: xanthan gum equaled to 25.95:5.78:0.50 by weight gave the highest score of
color and flavor but the sensory acceptance in consistency, taste and overall liking was not
significant different (p > 0.05). The flow behavior of salad dressing changed from shear thinning to
Herschel-Bulkley after pasteurizing. The consistency coefficient and the yellowness value (b*) of
salad dressing increased but the redness value (a*) decreased with storage time at 25 °C for 28

days. The antioxidant activity (ECs,) was not significantly changed along the storage time.
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Table 2 Treatments of low-fat salad dressing by Central composite design (CCD)

Egg Rice Purple | Xanthan
Treatments Salt | Susar | Vinegar | Mustard Water
yolk bran oil | rice flour gum
1 6.50 | 1.00 | 18.40 14.00 0.10 14.05 2.22 0.20 43.53
2 6.50 | 1.00 | 18.40 14.00 0.10 2595 222 0.20 31.64
3 6.50 | 1.00 | 18.40 | 14.00 0.10 14.05 5.78 0.20 39.96
a4 6.50 | 1.00 | 18.40 14.00 0.10 25.95 5.78 0.20 28.07
5 6.50 | 1.00 | 18.40 14.00 0.10 14.05 2.22 0.50 43.23
6 6.50 | 1.00 | 18.40 14.00 0.10 25.95 222 0.50 31.34
7 6.50 | 1.00 | 18.40 | 14.00 0.10 14.05 5.78 0.50 39.66
8 6.50 | 1.00 | 18.40 14.00 0.10 25.95 5.78 0.50 27.77
9 6.50 | 1.00 | 18.40 | 14.00 0.10 10.00 4.00 0.35 45.65
10 6.50 | 1.00 | 18.40 14.00 0.10 30.00 4.00 0.35 25.65
11 6.50 | 1.00 | 18.40 | 14.00 0.10 20.00 1.00 0.35 38.65
12 6.50 | 1.00 | 18.40 14.00 0.10 20.00 7.00 0.35 32.65
13 6.50 | 1.00 | 18.40 | 14.00 0.10 20.00 4.00 0.10 35.90
14 6.50 | 1.00 | 18.40 14.00 0.10 20.00 4.00 0.60 35.40
15 6.50 | 1.00 | 18.40 | 14.00 0.10 20.00 4.00 0.35 35.65
16 6.50 | 1.00 | 18.40 14.00 0.10 20.00 4.00 0.35 35.65
17 6.50 | 1.00 | 18.40 | 14.00 0.10 20.00 4.00 0.35 35.65
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Table 3 Consistency coefficient and flow behavior index of low-fat salad dressing from different

ratios of rice bran oil, purple rice flour and xanthan gum

Rice bran oil : purple rice flour: xanthan gum (%) k (Pa.s") n
14.05:2.22:0.20 1.358+0.175% | 0.501+0.006°
25.95:2.22:0.20 4.200£0.717 | 0.437+0.009“
14.05:5.78:0.20 3.118+0.353 | 0.579+0.021°
25.95:5.78:0.20 10.698+2.382° | 0.408+0.005'
14.05:2.22:0.50 7.864+0.935 | 0.361+0.021"
25.95:2.22:0.50 18.681+0.552° | 0.298+0.004'
14.05:5.78:0.50 7.511£0.523' | 0.454+0.011°
25.95:5.78:0.50 26.311+0.504" | 0.304+0.007'
10.00:4.00:0.35 2.717+0.188° | 0.514+0.009°
30.00:4.00:0.35 20.614+0.304 0.293+0.014'
20.00:1.00:0.35 4.001+1.546° | 0.384+0.015°
20.00:7.00:0.35 9.740+1.238%" | 0.453+0.008°
20.00:4.00:0.10 2.667+0.136° | 0.555+0.011"
20.00:4.00:0.60 16.428+1.062" | 0.357+0.009"
20.00:4.00:0.35 8.678+0.781" | 0.421+0.015%
20.00:4.00:0.35 8.390+0.383" | 0.417+0.013%
20.00:4.00:0.35 8.635:£0.938" | 0.422+0.018%

Commercial 1 47.122+0.289° 0.236+0.001’
Commercial 2 52.525+0.311° 0.243+0.002’
Commercial 3 51.693+0.674° | 0.23x0.016

Mean values with different letters in each column are significantly different (p < 0.05)
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Table 4 Regression equation of consistency coefficient (k) and flow behavior index (n) of low-fat

salad dressing with different ratios of rice bran oil, purple rice flour and xanthan sum

Rheological 5 Regression
R Model
Properties Equation
Consistency | 0.9921 | Quadratic |8.53 + 5.14A + 5.14B + 4.70C + 1.59AB + 2.40AC - 0.12BC +
coefficient (k) 1.22A% - 0.47B% + 0.47C°
Flow behavior | 0.9940 | Quadratic [0.42 - 0.060A + 0.019B - 0.062C - 0.024AB + 2.775x 10°AC +
index (n) 6.050x 10”BC - 7.702x 10°A” - 2.508x 107°B* + 0.011C”

A = rice bran oil; B = purple rice flour; C = xanthan sum
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Figure 1 Contour plot of the relationship between ratios of rice bran oil, purple rice flour, xanthan

gum and consistency coefficient (k) of low-fat salad dressing
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Figure 2 Contour plot of the relationship between ratios of rice bran oil, purple rice flour, xanthan

gum and flow behavior index (n) of low-fat salad dressing
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Table 5 Color parameter of low-fat salad dressing from different ratios of rice bran oil, purple rice

flour and xanthan gum

Rice bran oil: purple rice flour:xanthan gum (%) L* a* b*
14.05:2.22:0.20 53.88+0.10° | 17.10£0.03° | 7.68+1.58b
25.95:2.22:0.20 59.43+0.13° | 16.03+0.06" 7.1420.71%
14.05:5.78:0.20 45.43+0.81' | 18.46+0.37° | 3.34+0.68"
25.95:5.78:0.20 49.42+0.09" | 18.29+0.18° | 2.93+0.69'
14.05:2.22:0.50 55.91+0.05" | 16.49+0.24% | 6.84+0.74°
25.95:2.22:0.50 61.39+0.57° | 15.28+0.57° 7.02+0.22°
14.05:5.78:0.50 44.30+0.59' | 18.91+0.18° | 3.69+0.90°"
25.95:5.78:0.50 49.95+0.36" | 18.10£0.04° | 2.99+0.70
10.00:4.00:0.35 44.43+0.40' | 18.84+0.28% | 4.94+1.17"
30.00:4.00:0.35 50.72+0.25° | 17.34+0.10° | 4.75+0.50""
20.00:1.00:0.35 64.44+0.32° | 13.95+0.24" | 14.67+1.77°
20.00:7.00:0.35 45.27+0.78 | 18.33+0.21° | 4.04+0.86""
20.00:4.00:0.10 52.82+0.19" | 17.00+£0.23°° | 5.39+0.35°"
20.00:4.00:0.60 52.37+1.20° | 17.46+£0.42° | 4.97+0.08%""
20.00:4.00:0.35 52.37+0.06° | 17.51£0.31¢ | 5.61+0.18°®
20.00:4.00:0.35 52.61+0.05° | 17.52+0.11° | 5.31+0.25°%"
20.00:4.00:0.35 51.77+0.89° | 17.45£0.06° | 6.09+1.05°°

a, b, c

Wasnlutnniseadngdisuasvesddensiy

WADY WATLLDNINTUIBNTNAVD LY ULNUNY

Mean values with different letters in each column are significantly different (p < 0.05)
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v
s '
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v
=

Fuauluge Seiliannududung (%) G
A1ANETe (L9) Safiranas daudn b* daduen
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oA gnsniidnsdruiosazvonintuia: wladn
A7 WYULNUAY 25.95:2.22:0.50, 25.95: 5.78:

0.50 uay 30.00:4.00:0.35 Lﬁaﬁﬂmmiaau%’u

neUsramdulaves uilaa lngn1suseiiiu
AMNINNUTEEMAURAA8TT 9-point hedonic

scale NANITNAADILANINIAITNN 6

Table 6 Sensory score of low-fat salad dressing from different ratios of rice bran oil, purple rice

flour and xanthan gum

Rice bran oil : purple rice
Color consistency™ flavor taste™ | Overall liking™
flour : xanthan gum (%)
25.95:2.22:0.50 6.15+1.69° 6.22+1.75 6.17+1.86" | 6.33+1.79 6.47+1.56
25.95:5.78:0.50 7.18+1.49° 6.42+1.63 6.57+1.62° | 6.90+1.63 6.90+1.45
30.00:4.00:0.35 7.00+1.53° 6.70+1.60 6.75+1.78° | 6.87+1.86 6.98+1.72

a, b, c

not significantly different (p>0.05)

Mean values with different letters in each column are significantly different (p < 0.05); ™ Means

Table 7 Rheological properties of low-fat salad dressing at different storage time at 25 °C

Storage time (days) oq(Pa)™ k (Pas") n
0 176.19+28.41 269.41+42.2% 0.59+0.00°°
2 185.00+38.77 250.22+5.17° 0.61+0.02°
7 180.18+13.02 286.97+70.08% 0.58+0.05™
14 179.8+12.46 386.85+13.58° 0.50+0.02°
21 148.77+29.95 391.30+96.59° 0.49+0.07"
28 181.90+19.60 352.95+32.89" 0.52+0.00%°

a, b, c

not significantly different (p>0.05)

NANNSYINRDINUINSAFIEILVB IS
F17:uilet i wruunutuinasenisseusung
Uszamdudaiuduaznausa lnognsilisn
druseninsdevazuasinsiusidn : uiladnad  uwy
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I¥azuuum Ui udLanausaniaauayld

a o [

upnsinsiue9ldedAy (p <0.05) WoNa1sadn

785

Mean values with different letters in each column are significantly different (p < 0.05); ™ Means

SanfuAnduUszansanundn (k) wazarduidnng
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Table 8 Color parameters of low-fat salad dressing at different storage time at 25 °C

Storage time (days) L*™ a* b*
0 34.34+0.07 19.08+0.04° 5.81+0.06"
2 34.42+0.07 18.78+0.07° 5.97+0.05"
7 34.72+0.04 18.57+0.04° 5.95+0.04°
14 34.86+0.05 18.41+0.05% 6.41+0.07%
21 34.75+0.04 17.98+0.05™ 6.72+0.06°
28 34.82+0.04 17.560.04° 6.86+0.04°

a, b, c

not significantly different (p > 0.05)
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Mean values with different letters in each column are significantly different (p < 0.05); ™ Means
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Table 9 Antioxidant activity of low-fat salad

dressing at different storage time at

25 °C
Storage time (days) ECs, " (mg/mL)
0 9.38+0.17
2 9.24+0.03
7 9.88+1.03
14 10.93+1.26
21 10.63+1.07
28 10.38+0.42

™ Means not significantly different (p > 0.05)
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