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Drying is a common operation in the food industry for stabilizing foods. The technologies are various and the quality of the final product depends directly on the nature of the products to be

dried, the amounts to be treated and the functional characteristics of the products. In addition, manufacturers are looking for more efficient technology solutions that improve product quality

at lower costs. In our study, a new drying technology, the zeodration by containment, was tested to find new applications for this process in the food industry. The impact of this drying method

on the quality of three kinds of products (yeasts, cranberries and egg whites) was studied and compared to conventional methods: freeze drying (FD), DIC-assisted hot air drying (DIC).
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In conclusion, independently of the product, zeodration by containment gives interesting drying performances similar to FD and requires less time for a similar quality of production. Development of this new technology could contribute to 

increase production performances of industries specialized in the stabilization of biological materials. 
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Yeasts preparation and drying Cranberries preparation and drying White eggs drying and analysis
Freeze-drying
-40°C, 1mbar, 48h

Zeodration
20°C, 7h, 5 mb

Impact of zeodration on yeast survival Impact of zeodration on Cranberries

Impact of drying methods  on white eggs qualities

DIC (180°C,60s, 6 b�50 mbar)
+ hot air drying (50°C,6h)
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Proanthocyanidins

The contained zeodration preserved more antioxidants than FD (+11%) and similar amounts as DIC. Moreover, contained zeodration provided a high

level of proanthocyanidins (+18% and +45% compared to FD and DIC respectively)

The cultivable population after contained zeodration was

higher than after freeze-drying.

A higher decimal reduction was observed after zeodration at

32°C vs. 26°C. The temperature of zeodration affects the

yeasts survival.

However, a higher decimal reduction was observed after

freeze-drying vs. zeodration at 26°C. Zeodration can easily

replace freeze-drying for yeasts preservation.

Moreover, the gain of time was also very important 7.5h vs. 2

days for freeze-drying.

Washing Zeodration
20-40 °C, 12 h, 

5 mbar

Grinding 80 µm

Freeze-drying
- 40 °C, 1 mbar, 48 h

Dried egg whites in Rapid Visco Analyser

Compared to the control (liquid white eggs),

drying increased resistance of heated

reconstituted white eggs to cutting movement by

mobile rotation (160 RPM) .

Zeodrated white eggs showed a higher resistance

to cutting movement than freeze-dried one (+56

% in average after 600 s ).

Temperature of zeodration (40 °C) could modify

proteins structures inducing an increased

gelification property.
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Liquid white eggs

Moisture, water activity, volumetric mass density and color were very close

for the products dried by the two drying methods.

Microscopic observation showed very similar products

Freeze-dried

white eggs

powder

Zeodrated

white eggs

powder

Moisture

(g for 100 g)

4.22 3.48

Water activity 0.107 0.073

Volumetric mass density

(g.cm-3)

0.596 0.688
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A washed suspension of yeasts (10,3 log CFU/mL) was dried by zeodration at 26 or 32°C and by freeze-drying.  

Characteristics of white eggs powder


