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Table 3 The parameters of the rheological parameters for low-fat breakfast cream samples

Treatment Starch Guar gum Kapa Hardness  Consistency  Cohesiveness  Index of viscosity

carrageenan (9) (g.sec) ) (g.sec)
1 2 0.26 0.03 263.33 541.01 -225.36 -441.45
2 2.70 0.19 0.03 182.22 4152.55 -162.22 -326.44
3 2 0.12 0.03 124.02 2986.48 -123.76 -271.83
4 1.30 0.19 0.03 117.90 2859.59 -129.14 -281.06
5 2.70 0.26 0.02 103.32 2595.13 -118.49 -260.81
6 2 0.19 0.02 98.66 2366.01 -100.12 -224.15
7 2 0.19 0.02 98.66 2366.01 -100.12 -224.15
8 2 0.19 0.02 98.66 2366.01 -100.12 -224.15
9 2 0.19 0.02 98.66 2366.01 -100.12 -224.15
10 2 0.19 0.02 98.66 2366.01 -100.12 -224.15
11 2.70 2.70 0.02 81.05 1855.13 -80.35 -189.57
12 1.30 1.30 0.02 73.33 1844.29 -76.85 -179.07
13 2 2 0.01 72.62 1634.53 -69.91 -160.56
14 1.30 1.30 0.02 54.80 1262.32 -72.04 -121.26
15 2.70 2.70 0.01 36.50 662.41 -27.77 -70.89
16 2 2 0.01 35.61 891.21 -32.12 -80.37
17 1.30 1.30 0.01 25.26 629.33 -19.16 -37.88

Table 4 Predicted models for the rheological parameters of the low-fat breakfast cream samples

-value .
Dependent - F p-va 2 Ad Lack
variable Equation Value Prolt__Je > R Rzl cv of fit
Y,=17.085+160.428A-676.104B-
Hardness (g) 14064.218C+19.081AB+2370.535AC+33616.071BC- 23.11 0.0001 0.80 0.67 15.42 ns.
48.1687A%+626.020B+2.408E+005C?
Consistenc Y,=-275.525+3755.819A-14872.802B-
(g.56C) Y 2.670E+005C+755.255AB+47316.07LAC+7.509E+005BC-  28.60 0.0001 0.83 0.72 11.00 ns.
9 11060.510A+12836.224B%+4.721E+006C>
Cohesiveness Y3=-96.34-11.46A-22.79B-61.44C 32.80 0.0001 0.85 0.75 19.69 ns.
Index Y 4=382.927-403.661A+1211.552B-4171.852C-68.469AB-
viscosity 641.517AC-39924.107BC+97.408A%-2296.938B>- 42.58 0.0001 0.88 0.81 9.12 n.s.
(g.sec) 49179.637C?
K (Pa.S) Ys=-49.756+ 8.364A+75.339 B+2268.906 C 26.97 0.0001 0.86 0.82 19.94 ns.
n Y6=0.700- 0.089 A-0.216 B- 11.343C 12.06 0.0005 0.73 0.67 2255 ns
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Table 5. The parameters of the law model for low-fat breakfast cream samples (shear rate 1-100 1/s

and 4°C)
Treatment Starch Guar gum Kapa K (Pa.s) n
carrageenan
1 2 0.26 0.03 55.56 0.022
2 2.70 0.19 0.03 53.45 0.098
3 2 0.12 0.03 36.80 0.248
4 1.30 0.19 0.03 51.49 0.163
5 2.70 0.26 0.02 44.47 0.212
6 2 0.19 0.02 34.71 0.234
7 2 0.19 0.02 34.71 0.234
8 2 0.19 0.02 34.71 0.234
9 2 0.19 0.02 34.71 0.234
10 2 0.19 0.02 34.71 0.234
11 2.70 2.70 0.02 29.90 0.136
12 1.30 1.30 0.02 16.74 0.333
13 2 2 0.01 21.52 0.279
14 1.30 1.30 0.02 18.39 0.302
15 2.70 2.70 0.01 10.60 0.275
16 2 2 0.01 13.01 0.261
17 1.30 1.30 0.01 6.96 0.422
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Food industry encounter increasing demand for reducing fat in food products
so due respond of food manufacturers to consumer demand we are witnessing a
rapid growth in the production of low-fat products. The present research was
thus aimed optimizing the formulation of low-fat breakfast cream to achieve a
product with Pleasant rheological properties. The back extrusion test was done
using the Texture Analyzer and the steady shear test was performed using
rotary viscometer. Since the coefficient of determination (R®) were higher than
0.7, and lack of fit for all above characters were not significant (p<0.05), the
suggested regression models were found to be suitable for fitting the
experimental fitting. The results of back extrusion test showed that with the
simultaneous increase of starch and kapa carrageenan gum and also guar gum
and kapa carrageenan gum, the amount of hardness, consistency and
cohesiveness increased. The results of the steady shear test showed that the
flow behavior index (n) of all samples was less than one which indicates a
shear thinning behavior (pseudoplastic) of all samples. According to
optimization, it was found that the amount of starch 1.82%, guar gum 0.12%
and kappa carrageenan gum 0.014% led to a low-fat breakfast cream with
desirable rheological properties.
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