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Abstract

In this study, the effect of starter type (probiotic and non-probiotic), milk (58 to 80%), cream (1 to
33%), whey powder (3 to 7%) and milk protein concentrate (6 to 12%) on acidity, pH, viscosity and
sensory properties (flavor, color, texture and overall acceptance) of yogurt were evaluated using
mixture design and then treatments were clustered and analyzed using two-stage clustering. The
results showed that the linear effects of treatments (milk, cream, whey powder and protein
concentrate) on all responses of the samples were significant, so increasing milk cream led to an
increase in pH, viscosity, texture, color and flavor and overall acceptance and decreased acidity of the
samples. Increasing whey powder and milk protein concentrate also led to increasing acidity and
decreasing pH, viscosity, texture, color and overall acceptance of the samples. The linear effect of the
starter type had no significant effect on the responses of the samples. Two-stage data clustering also
divided the treatments of this study into two separate clusters and showed that whey powder and milk
protein concentrate are not suitable substitutes for fat.

Keywords: Concentrated yoghurt, Milk protein concentrate, Mixture design, Probiotics, Two-stage
clustering
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