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2. Carboxymethyl cellulose
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1. Whey protein concentrate
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Table 1 The effect of different concentrations of WPC and type of stabilizers on acidity, pH, viscosity,
overrun and melting resistance of frozen yogurt

Type of stabilizers WPC concentration  Acidity pH Viscosity Overrun ~ Melting resistance
(%) (%) (cp) (%) (%)

P W1 0.89™ 4,78 957.5° 35.06° 79.89°
p W2 0.92° 4.69¢ 1285% 30.20° 74.25°
p W3 1.06° 4.58° 1634 25.73° 60.44™
S w1 0.71¢ 5.09° 2747 31.62° 64.40°
S W2 0.79¢ 4.94° 2736% 25.94° 61.02%
S W3 0.89" 4.93° 3094° 19.33¢ 58.12%
C w1 0.85% 4.86™ 1295% 26.65° 61.83™
C W2 0.88" 4.81° 1793¢ 23 43¢ 59.36%
C W3 0.88" 4.76% 2370° 15.37° 55.53

Means with different superscript letters in the same column differ significantly (p<0.05)
Type of stabilizers: P: pectin, S: carboxymethyl cellulose and C: chitosan
WPC concentration (%): W1: 13, W2: 16 and W3: 19
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Fig 1 The effect of different concentrations of WPC and type of stabilizer on viscosity of frozen yogurt samples
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Fig 2 The effect of different concentrations of WPC and type of stabilizer on overrun of frozen yogurt samples
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Fig 3 The effect of different concentrations of WPC and type of stabilizer on melting resistance of frozen yogurt
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In this research, the effect of whey protein concentrate (WPC) in the concentrations of 13, 16 and 19
percent with some of stabilizers including carboxymethyl cellulose (CMC), pectin and chitosan on the
physicochemical properties such as acidity, pH, viscosity, overrun and melting resistance, as well as
sensory properties such as taste, texture and overall acceptability in frozen yogurt were investigated. The
results of statistical analysis showed that the effect of experimental treatments was significant (P<0.01) on
all characteristics evaluated. By increasing the concentrations of WPC, increased the acidity and viscosity
of the samples containing all three types of stabilizers, but decreased the pH, overrun and melting
resistance percentage of frozen yogurt samples. The samples of frozen yogurt that enriched with
carboxymethyl cellulose showed higher viscosity value than samples containing pectin and chitosan, but
maximum percentage of overrun and melting resistance was observed in samples containing pectin. In
evaluating the sensory characteristics, frozen yogurt containing 13% WPC and pectin had the highest
score. According to the results of the physicochemical and sensory properties of frozen yogurt samples,
the combination of whey protein concentrate with a concentration of 13% and pectin stabilizer was
selected as the superior treatment.
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