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Introduction

The sensory characteristics and 
rheological properties of ice cream 
sample have a strong correlation to 
the recipe’s ingredients. Changes 
in cream, sugar and starch content 
affect food qualities including the 
body, texture, melt qualities and 
flavor of the ice cream.  Ingredients 
also affect rheological properties 
such as viscosity and elasticity.

Materials and Methods

Design of Experiments (DOE) was 
used to make nine recipes. Salt 
and vanilla contents were kept 
constant in all recipes at 3 tsp 
each. Analysis of Variance 
(ANOVA) elucidated correlations 
linking sensory properties and 
ingredients. 

ANSCI 3010 students made the 
ice-cream samples and completed 
a sensory survey. Samples and 
surveys were given to the students 
by a double-blind method. 

Conclusion and Future Direction

The sensory characteristics of dairy 
products can be quantified through 
organoleptic and rheological 
measurements:
• Direct and inverse correlations 

between levels of ingredients
• 16 Sensory Characteristics
• 18 Rheological Properties

Future Direction

• Extract correlations between 
rheological properties and 
sensory characteristics

• Optimize base recipe
• Generalize method
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Rheological Results: Anton-Paar Modular Rheometer

Table 1: Recipes for Samples 1-8

Body, texture, melt rate and flavor were 
affected by changes in cream, sugar and 
starch content.
Correlation for cream, sugar and starch:
• Body: adhesiveness, gumminess
• Texture: viscosity, creamy, aeration
Flavor Anomalies
• Salt and sugar content was not changed

• Perception of vanilla was affected by 
different ingredients.

Figure 3: Smoothness was most affected 

by cream content.

Figure 4: a) Body characteristics, b) texture 

characteristics and c) melt and flavor sensory 

survey results. [+1,+1,+1]: high cream, high 

sugar, high starch, [0,0,0]: original recipe, 

[-1,-1,-1]: low cream, low sugar, low starch

Figure 2: Sugar was the main reason for 

an increase in vanilla flavor.

c)

a)

b)

Figure 1: Ice cream samples were created on campus using an a) 
ice cream machine. Samples were taken b) before aeration and c) 

after aeration for comparison.
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Table 2: Non-Newtonian behavior of melted samples was fit to Bingham, Casson, and 
Hershel Bulkley viscosity models. 

Figure 5: Viscosity of each sample was plotted at a) 10°C and b) 15°C
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Ingredients affect properties

• Viscosity
• Adhesiveness
• Cohesiveness
• Elasticity
• Melt Rate
• Hardness

Hershel Bulkley
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Please contact Dr. Thomas Zolper for more 
information regarding further research on 
measuring the rheological properties of ice-
cream to predict its mouth-feel sensations.


