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Introduction
Microstructure of food plays a key role for product behavior, texture and sensory
characteristics. Therefore, an analyzing tool for visualization of microstructure provides a
better understanding and controlling of particular dairy products. The advantage of CLSM
towards different microscopy techniques is the increasing optical resolution and contrast of
a micrograph. By using fluorescence dyes, it is possible to render fat and protein
components visible to obtain information about their distribution and interactions in dairy
products.
Aim
The example of different high-fat dairy products will demonstrate the performance of CLSM
for visualization of product microstructure and predicting product behavior.
Methods
Various high-fat dairy products (cream, high fat cream, butter) were analyzed. For this
purpose, samples were prepared and colored with fluorescence dyes according to suitable
methods for CLSM. After short exposure time, samples were examined under the
microscope by use of laser scanning and micrographs were taken.
Results
Microstructure analysis enabled a deep insight in dairy product texture. Investigated
samples showed their characteristic micrographs in dependence of their fat content as well
as their product characteristics so that identification of product samples could be clearly
assigned. Especially the distribution of fat and particle size gave valuable information which
cannot be detected by pure macroscopic examination. Emulsion types could be identified
by means of CLSM micrographs. It was demonstrated that some products undergo a phase
inversion due to freezing and thawing: they changed from an oil-in-water to a water-in-oil
dispersion. Changing of process parameters (e.g. in homogenization) usually had a strong
impact on microstructure and consequently product constitution.
Conclusion
CLSM represents an essential tool for a rapid characterizing of the microstructure of dairy
products, provides early indications of product constitution and behavior, and can be
applied into a competitor watch.

