
 

 

APPLICATION NOTE – RH-MAS-02 

Yogurt sensorial properties right after 
preparation 

- Correlation between viscoelastic analysis 
and panel tests - 

 

Introduction 

Testing the textural properties of yogurts can be tedious and expensive, when employing 
a test panel. Conventional methods, such as oscillatory rheometry or viscosimetry are 
often not sensitive enough, and texturometry, tribology and panel tester can be used only 
after fabrication (up to days). We propose here a new innovative and simple method to 
study the impact of yogurt recipe on the textural properties such as whey syneresis, 
stiffness, ropiness using RheolaserMASTER. During a two years research project 
(RHEOLACT’), theoretical models were developed to predict sensorial parameters of 
set yogurts the day of fabrication (Day 0).  

Microrheological descriptors obtained directly during fabrication were successfully 
correlated to panel test results, which will accelerate innovation cycles and product 
development. 

 

Preparation of the yogurt 

Different yogurts were prepared at Technological Hall of 
Toulouse Engineering School for Agriculture and Food - 
INPT Toulouse, France with wide range of textural 
properties (Table 1). 
Each batch was dispatched into 3 Rheolaser 
measurement cells and at least 40 standard plastic yogurt 
beakers (150g) for parallel testing. Fermentation 
temperature was set to 42°C and experiment was 
conducted until pH 4.6 was reached (measured in 
parallel). 

 
Milk Starter 

Protein 
addition 

Protein 
type 

Recipe 1 Whole milk YCX11 YES 
Promilk 
600A 

Recipe 2 Whole milk YoMild NO  

Recipe 3 Skimmed milk YC370 NO  

Recipe 4 Whole milk YCX11 YES Spray 0% 

Recipe 5 Whole milk YCX11 NO  

Recipe 6 Skimmed milk YCX11 YES 
Promilk 
852A 

Table 1: Recipes for panel test and Rheolaser Master 

Panel tests were performed after 10 days with a trained 
panel of 12 persons. 5 different descriptors were tested: 

 

 
Table 2: Scoring rules for panel tests. 

The panel was trained before each testing with reference 
products. Scores between 0 and 3 (4 for whey content) 
were attributed to each recipe in a blind test.  

Data treatment 

Typical data obtained during milk fermentation will look like 
shown in Figure 1. MSD curves are shown as a function of 
decorrelation time. These MSD curves (Mean Square 
Displacement) contain all information of the viscoelastic 
properties, such as elasticity, viscosity, stiffness, displayed 
in real time.  
The blue curves on the top show the liquid milk at pH 6.5 
at the beginning of the fermentation. With time, the 
bacterial activity decreases the pH and yogurt milk gel is 
formed. The MSD curves show then a bent signature, 
typical for viscoelastic samples with a solid-like character. 
At the end of the process, red curves, the sample shows a 
clear elastic plateau, typical for a milk gel. 

 
Figure 1: Typical result of RheolaserMASTER measurement 

during yogurt fabrication 

Microrheological Parameters (MP) right after fabrication at 
pH 4.6 were extracted and correlated to the corresponding 
scores of the panel tests. Correlation was done using 
multiparametric linear regression with 1 or 2 MP to 
describe 1 panel parameter.  
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Results 

After the parameter correlation, model equations were 
obtained and used to describe each sensorial parameter 
with the data collected during the fabrication, at Day 0. 
The model was considered “good” with a R2 > 0.5 and all 
MPs provided a statistical probability p-parameter p < 
0.05. 
Figure 2 show the results for all the recipes and 
comparison between the panel tests and RheolaserMASTER 

calculations. 
 

 

Figure 2: Calculated (solid) and Panel score (dots) of all 
recipes. 

 

 

 

 

 

 

 

 

 

 

 

Discussion of the models 

Finding the good correlations, were done by testing 1, 2 or 
3 microrheological parameters to fit 1 single panel 
descriptor. The good correlation between microrheological 
and sensorial parameters was achieved, and their physical 
meaning can be confirmed: 
 

The amount of whey on the yogurt was predicted by two 
parameters related to the elasticity and the viscosity of 
th5e yogurt. The lower both parameters were at the end of 
fabrication (pH 4.6) the lower is the gel strength, which 
favorizes the collapse of the network. A collapse of the 
network leads to syneresis with visible whey on the top 
after some days. 

Firmness, which depends in our model the ratio of 
viscosity to elasticity, that is the more solid-like or more 
liquid-like behavior of the yogurt. The model predicts 
higher firmness for more solid-like behavior. 

Adhesion in mouth, which is the capability of the yogurt to 
squeeze out between tongue and palate, was predicted by 
the viscosity and the solid-like or liquid-like behavior. The 
more solid-like the yogurt is, and the more viscous it is, the 
slower the yogurt flows out. 

Finally, both heterogeneity in mouth and heterogeneity 
after stirring depend on the viscosity of the yogurt. Indeed, 
a pure casein network results in a jelly-like structure with 
very low viscosity. 

Any force by stirring or eating results destroying the 
network into lumps. These lumps the consumer sees and 
feels in the mouth. Two possibilities exist to render this 
network “creamier”. Using exopolysaccharide forming 
starters, or the addition of proteins. In both cases, the rigid 
network of pure casein micelles is disturbed and becomes 
more flexible. The result is an increase of the viscous part. 
Hence, the higher the viscosity, the lower heterogeneity in 
mouth or after stirring. 

Further steps 

This approach has proven efficient for correlating 
microrheological analysis results with sensorial panel, the 
model can be used for any set yogurt using a simple recipe 
spread sheet given that tests following a specific protocol. 
A further study in this direction would involve expanding 
the model to other types of yogurt and dairy products in 
order to provide a full panel of correlation methods.  

 

 

 
 

The results presented show a perfect correlation using microrheological data obtained during fabrication (at day 0) 
with that of a standard panel test after 10 days. With this approach dairy industry will gain significantly time and 
reduce the innovation cycles and costs of new developments. With the provided ready-to-use calculation tool for set-
type yogurts, key sensorial parameters are calculated right after fabrication. The models can be adjusted for further 
descriptors, other yogurt types (stirred ones) or vegetable yogurts (e.g. soy-milk based).  
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