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Flow Behavior of Low Fat Salad Dressing Thickened

by Rice Flour—-Xanthan Gum Combinations
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TWaatunila TagnsununIINasasLuy central composite design (CCD) Wafnsnazasnaulidase 3
fuls fio Usinashsiudaindes (x1) T9882 16.84-25.2 UiT991L47 (X,) 30882 0.9-5.1 LAZLTWLNUNY (X3)
$ouaz 0.09-0.51 lagimiin dediaanysanuiildainaunis Herschel-Bulkley lefuri 61 yield stress (1),
consistency coefficient (K) (y,) k8% flow behavior index (n) (ys) WU Lfllal{’mwund?mﬁmLLa:LLﬂiuLmuﬂb&l
undn gswaleten yield stress gaﬁ?{u Wanlstduszuauunuinendu sonalidn consistency
coefficient gaifu wenaNAWLI16N flow behavior index #fngIgaLinAiu 0.64 970 contour plot ialduls
F11d130uas 2.65 wazumuununiiasa: 0.28 Watntiaaalusiudnfdngdnssumsinafilndidsiudin
gaalusiudnenismdiuwn 3 §03 A IMAFAUNNILANITUNWLTEENFNNFGI]T 9-Point Hedonic Scale
WU SaTsIntasnRamaes ultaid ussuowunuiY ﬁ"L@T%’Uﬂ:LLuummaaﬁumﬂﬁq@mwﬁu

LORUNE ANTUNRa § IRTIA NAWIE WazANTaULANTIN Aa 24.04 : 4.5 : 0.45 lagiinin

adan: Lo shasa w297 wowinuwny wndnssunisina

Abstract

This research studied the flow behavior of low fat salad dressing thickened by rice starch—xanthan
gum combination using central composite design (CCD) of three factors. The three independent variables
investigated in this experiment were 16.84-25.2% soybean oil (x;), 0.9-5.1% rice flour (x,) and 0.09-0.5%
xanthan gum (x3) by weight. Dependent variables of Herschel-Bulkley equation were yield stress (y;),
consistency coefficient (K) (y,) and flow behavior index (n) (y;). The results found that the yield stress
increased with increasing soybean oil and xanthan gum. The consistency coefficient increased with
increasing rice flour and xanthan gum. In addition, the highest flow behavior index (n = 0.64) was
obtained from the contour plot when using rice flour 2.65% and xanthan gum 0.28%. The 3 low fat salad
dressings that had the flow behavior similar to that of commercial low fat salad dressing were selected for
sensory evaluation using 9-point hedonic scale. It was found that the ratio of soybean oil: rice flour:
xanthan gum equaled to 24.04 : 4.5 : 0.45 by weight gave the highest score of texture, consistency, color,

taste, flavor and overall liking.

Keywords : low fat; salad dressing; rice flour; xanthan gum; flow behavior
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15190 1 FANHOILEAITEALYaITNARIIMADY wITTI219T LaUTUUNINY

o s a 4 szﬁu
SIEL] wanusol
1.4 -1 0 1.4
hdudndes
X4 16.84 18.04 21.04 24.04 25.24
(9)
wils1M23n (g) X, 0.9 15 3 45 5.1
WTUUNUAN (g) Xs 0.09 0.15 0.3 0.45 0.51

13199 2 Central Composite Design (CCD) lun13@inifadanfinadaaut@niang@nssums masasi

aaa Ly
gmﬁ X, Finandanans) X, (1119212191) X, (W HUNHAN)

1 -1 (18.04) -1 (1.5) -1(0.15)
2 -1 (18.04) -1(1.5) 1(0.45)
3 -1 (18.04) 1(4.5) -1(0.15)
4 -1 (18.04) 1(4.5) 1(0.45)
5 1(24.04) -1(1.5) -1(0.15)
6 1(24.04) -1(1.5) 1(0.45)
7 1(24.04) 1(4.5) -1(0.15)
8 1 (24.04) 1(4.5) 1(0.45)
9 1.4 (16.84) 00 0(0.3)
10 1.4 (25.24) 00 0(0.3)
11 0 (21.04) 1.4 (0.9) 0(0.3)
12 0 (21.04) 14 (5.1) 0(0.3)
13 0 (21.04) 00 1.4 (0.09)
14 0 (21.04) 00 1.4 (0.51)
15 0 (21.04) 00 0(0.3)
16 0 (21.04) 00 0(0.3)
17 0 (21.04) 00 0(0.3)

P . 4 o ¥ e o & d a ¥ oo & oA o >
@1919% 3 AafuaIwl IV Herchel-Bulkley °11aamaam"lmmumwwammﬂmuummaaa, wil§1121dn wag

WTLNHNA

Condition Herschel-Bulkley Parmeters

(9:9:9) O, [Pa] K [Pa.s"] n
FATNIMIAT 1 16.23" + 0.01 30.59' +0.00 0.60™ + 0.00
§AIN1INIAN 2 30.24° + 0.01 28.59° + 0.01 0.50™ + 0.00
gATNNINIA 3 33.62° + 0.00 50.64" +0.00 0.62° +0.01
18.04:1.5:0.15 6.75" + 0.11 9.88°  +0.60 0.60™ + 0.01
18.04 1 1.5:0.45 19.93" + 0.33 15.10% +0.79 0.56"+ 0.10
18.04:4.5:0.15 765" + 1.25 11.80° +0.70 0.60° +0.01
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4 4 Y ey e doa Yoo . .
A13191 4 ALadedaudsas Herchel-Bulkley 2a9tinada lududnAindaannidwainies, uilsdnadn
URZWTIULNUAN (6a)

Condition Herschel-Bulkley Parmeters
(9:9:9) O, [Pa] K [Pas"] n
18.04 : 4.5 : 0.45 28.67° + 0.36 25.07+ 2.55 0.56™+ 0.11
24.04:15:0.15 8.26™°+ 2.20 10.48" +0.47 0.59” + 0.05
24.04:1.5: 045 27.84°+ 2.77 21.94°%+ 1.90 0.59” + 0.06
24.04:45:0.15 8.18™+ 3.91 12.45" +1.38 0.55™+ 0.02
24.04: 4.5 0.45 28.98° + 6.64 26.69"" + 2.37 0.55™ + 0.02
16.84 : 3.0 : 0.30 13.07"+ 0.50 14.95" +1.21 0.62° +0.01
2524 :3.0 : 0.30 16.14° + 4.69 18.48™%+ 0.74 0.61° +0.02
21.04:0.9 : 0.30 16.15° +0.25 14.09" +0.27 0.64° +0.01
21.04 : 5.1 :0.30 15.27° + 1.36 21.59""+ 2.80 0.57"+ 0.02
21.04:3.0: 0.09 6.27° +1.04 10.34°  +0.54 0.48° +0.02
21.04:3.0 : 0.51 29.16° + 7.74 39.98° +15.67 0.48° +0.01
21.04 :3.0: 0.30 17.71" + 0.1 16.29™ + 0.04 0.64° +0.00
21.04:3:03 14.34+ 1.37 17.54™ + 1.19 0.57"+ 0.02
21.04:3:03 15.23" + 2.33 16.59™ + 2.08 0.59% + 0.02

ab,c

o o o

" duadslunaauillasnuidalaneIuanaInkuanasnkatnalvadan ( p < 0.05)

7

{ o s af 2
@139 5 autlzRninanas (R) LRERUNIINANALVDINITIADURUDI

2

ATNBUEHDY R Regression equation
Yield stress (0‘0) 0.977 15.585 + 1.369X, + 0.940X, + 9.093X, — 0.353X,” + 0.210X,” +
1.232X5" — 1.293X,X, + 0.555X,X; + 0.915X,X,
Consistency (K) 0.880 18.220 + 1.230X, + 2.444X, + 7.188X, — 1.800X,” — 1.235X,” +
2.5000X;" — 0.647X,X, + 0.899X,X, + 1.354X,X,
Flow behavior index 0.847 0.592 — 0.007X, — 0.015X, - 0.008X, + 0.017X, + 0.011X, —
) 0.051X; — 0.010X,X, + 0.010X,X; — 3x10 X, X,

A91971 6 ALARDVBIAZUUBNNILTEMNFUHTIHAIBA ) VaIUNFAA LA

DAIIEIN ATUBWLRAEY
Wi : uiledn N s uaw  adniE AN - p ANNZaL
5 i, e & SEBIR nansd
UNwN Wi Taasa
ihasalasiudmemsd 6.33 5.92 4.97° 5.83" 5.40° 5.92°
18.04 : 4.5 : 0.45 6.35 6.12 6.42° 6.45" 587" 6.40°
24.04 :1.5:0.45 6.45 6.28 6.60" 6.15° 6.03" 6.40°
24.04 1 4.5 0.45 6.33 6.35 6.97° 6.97° 6.3° 7.05°

o o

bec,... i o a o Ao ' o ' o P oA e o a
¢ mmﬁu‘luﬂaauﬁmmnum ADNBILANAWNNULANA NN UL NUULFIAR ( p < 0.05)
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VNV AIBWA yield stress HINUDH 96 stress
v a A o %4 o o v R A,
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FIHA AN consistency coefficient LWNUL (gﬂﬁ
1b) wazd flow behavior index ﬁﬁhgagmmﬂ”u
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Fouar 028 903U 1c VLLABINAN B U
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g lugrenlguauununutasniifesas 0.15
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