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Abstract 

Liquid  egg  products  are  frequently  used  in  the  food  industry.  They  serve  as  an  excellent  medium for
microorganisms, therefore their shelf life is limited, even with the addition of preservatives it is only a few
weeks. However, it can be increased by further preservative methods such as freezing. Liquid nitrogen is
boiling when it contacts to a higher temperature material, the boiling temperature at atmospheric pressure is
-195.6 0C. Due to the extreme large temperature difference, a frozen layer is formed on the food surface,
which protects the product from drying out. 

In our experiment, liquid egg products were frozen by dropping into liquid nitrogen. These included liquid
whole egg (LWE), liquid egg white (LEW), and liquid egg yolk (LEY). After 60 seconds, samples were filtered
and stored at -18  0C for 4 months. We examined the rheological properties of samples prior to freezing
(control) and after freezing on days: 1, 7, 14, 60, and 120 after thawing in room temperature. Subsequently,
shear stress data were recorded using a rotational viscometer at a shear rate of 1 - 1000 1/s. Herschel-
Bulkley model was fitted to the shear rate-shear stress diagrams and evaluation was performed by ANOVA.
In addition, dry matter content was reported during the experiment by drying to constant weight. 

In our study, we found that the Herschel-Bulkley model fitted the shear rate-shear stress curves. Our results
show that the rheological properties of LEW are not strongly influenced by cryogenic freezing. However, in
the rheological properties of LWE and LEY, freezing and frozen storage caused significant changes. 

Our results show that rheological characteristics of egg yolk change as a result of cryogenic freezing. This is
probably due to the gelling process. Therefore, in our next experiment, various cryoprotectors will be used to
eliminate gelling.
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