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Tablel Different variables in the test (%)

Treat Whey protein concentrate Xanthan Carboxymethyl cellulose
1 0.50 0.00 0.07
2 0.00 0.07 0.15
3 0.25 0.00 0.15
4 0.25 0.07 0.07
5 0.25 0.07 0.07
6 0.25 0.15 0.15
7 0.50 0.15 0.07
8 0.25 0.00 0.00
9 0.50 0.07 0.15
10 0.00 0.07 0.00
11 0.25 0.07 0.07
12 0.50 0.07 0.00
13 0.25 0.07 0.07
14 0.00 0.00 0.07
15 0.00 0.15 0.07
16 0.25 0.15 0.00
17 0.25 0.07 0.07
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Figl The interaction effects of the fat substitutes (a) carboxymethyl cellulose (CMC) — xanthan gum (b) whey
protein concentrate (WPC) - xanthan on the overrun of the low fat whipped cream.
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Fig 2 The interaction effect of the CMC and
xanthan gum on the viscosity of the low fat
whipped cream (50-RPM).
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Fig 3 The interaction effect of the CMC and
xanthan gum on the firmness of the low fat
whipped cream
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Fig 4 The interaction effects of the fat substitutes on the water leakage of the low fat whipped cream.
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Fig 5 The interaction effects of the fat substitutes on the particle size of the low fat whipped cream a: 0% WPC
b: 0.25% WPC c: 0.5% WPC
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Table 2 Effects of the fat substitutes on the functional factors of the low fat whipped cream

Particle Hue Water Viscosity  Overr

. Chroma AE b* a* L* Firmness Coefficient
size angle leakage 50 un
4.2% 13.0% 116.3* 1.6* 11.58* -5.5% 92.7* 17.9% 58.5% 17.7% 81.9% Constant
14.8%* 6.8 -16.6 -33.1 6.7 -1.2 29.7 31.3 614* 88.8* 126.2* A
16 12.4% -70.3 18.1 18.86 7.1 -37.8 11.6% 1055% 329.4* -23.4% B
-4.2% -10.4 24.9 4.8% -10.79 -0.7 -2.39 26.6 141.2 -92.3 133* C
-108.3* 11.4 313.3* 139.1 -57.77 -0.4* -111.1 -13.3 1688 3173.3* -441.3 AB
-2.0 54.5% -161.7*%  -86.5* 64* 8 82.6%* 30.6 206 157.33 -56 AC
-3.1 70.2% -44.8 -33.6 65.3% -21.3% -1.3 -17.3 1306 114.6 114.6 BC
- -102.6* 127.2 253.9* -88 18.2%  -252.4* -260 - 1856.8 191.7 A’
- -157.8% 286.7* -134.0 -145.7* 0.4 267.5* -206.6* - -312 -306 B’
- 0.9 -15.8 15.0 0.88 3.6% -13.9 -7.4 - 195.9 -96.6 c?
0.926 0.923 0.87 0.86 0.903 0.886 0.833 0.950 0.894 0.974 0.991 Making clear

Numbers with * show statically difference (p<0.05), A= carboxymethyl cellulose, B= xanthan, C= whey protein
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Table 3 Comparison of the sensory evaluation of samples

Overall acceptance Texture Taste Color Treatment
3.35+0.81° 3.25+0.71° 4.3 £0.65° 3.85+0.74" Control
4.25+0.63° 4.45+0.51° 4.2+0.76" 4.05+0.51° Optimum1
4.01 £0.64° 3.95 +0.68" 4.4 £0.50° 3.9+0.91° Optimum?2
3.95+0.82° 4.05 £0.68" 4.1+0.64° 3.85+0.74° Optimum3

(a, b, ¢) values are in the rows with different letters indicate significant differences (P<0.05)
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Table 4 percentage of the optimum error point

Percentage of error Predicted value Actual value Factors
4.9 122.7 117 Overrun
4.3 334 320 Firmness
4 13.7 13.2 Water leakage
5.7 4.6 4.38 Particle size
4.5 157.1 149 Viscosity
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Whipped cream is one of the most popular dairy products with a complex structure of
foam emulsion. Production of low fat whipped cream with fat substitutes is recommended
with regard to the high fat content in whipped cream and side effects of fat on the public
health. Based on, the effects of whey protein concentrate, carboxymethyl cellulose,
xanthan gum and mix of them were investigated on the properties of low fat whipped
cream. For this purpose, different amounts of them were determined by the surface
response design and then they were added to the cream with 20% fat. Then, apparent
viscosity, cream firmness, particle size distribution, foam stability, overrun tests, sensory
evaluation, color characteristics (L *, a *, b *) were done on the samples. The results
showed that fat substitutes in low fat whipped cream compared to the control sample were
increased the apparent viscosity, overrun, firmness, foam stability and change in particle
size (p<0/05). However, the stabilizers had no alone statistically effects on the color
factors. Also, whey protein concentrate in compared with other treatments had the highest
overrun and lowest particle size, xanthan gum had the lowest water leakage and
carbohydrates, especially xanthan, had the highest viscosity and firmness (p<0/05). Based
on the sensory evaluation data, optimal sample that contain 0.35 whey protein concentrate
and 0.15 xanthan and carboxymethyl cellulose had statistically more desirable than
control and other treatments in texture and overall acceptance. At the end, we pointed out
that these additives could be a good alternative to reduce the percentage of fat in whipped
cream due to they improve the physical, rheological and sensory properties of whipped
cream without significant effects on the most of external parameters such as color and
sensory.
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