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SUBLIMATION AS AN ALTERNATIVE METHOD OF STORING BERRIES 

Anastasiia Blahopoluchna 

Pavlo Tychyna Uman State Pedagogical University 

 

The method of sublimation was invented quite by accident in the middle of the 

XIX century. Only then it was used to maintain the activity of various microorganisms 

for a long time, ie, for the manufacture of drugs and yeast. This method was then used 

to prepare food for astronauts, and in everyday life sublimated products have become 

available relatively recently. Sublimation is an alternative way of preserving food, 

thanks to which fruits and berries do not lose all important and useful properties [1]. 

Sublimated berries and fruits are confidently gaining popularity among 

consumers. However, manufacturers can present the most useful and high-quality 

products of this type on the market only if a number of important factors are taken into 

account during processing. First of all, it is important to properly freeze, which 

precedes the process of sublimation. Freezing in the IQF tunnel is optimal. After all, 

the fewer ice crystals formed in the product, the better its structure and quality. 

Accordingly, it will simplify the process of sublimation [2]. 

Freeze-drying is currently the most effective method of preparing berries and 

other products for long-term storage. Long-term storage is ensured due to the fact that 

after the entire cycle of sublimation, the final moisture content of the material is about 

2-5% of the original. Sublimation drying can be carried out in a vacuum or atmospheric 

environment. The operating cycle at low temperature and atmospheric pressure is time 

consuming. For this reason, equipment capable of creating a vacuum is more often used 

to speed up the process. The pressure drop has a positive effect on evaporation 

processes by increasing the mass transfer coefficient. Due to the fact that vacuum 

drying is carried out in a sealed compartment of the equipment, convection heat transfer 

is low. To maintain intensive drying in a vacuum environment, heat is produced to 

evaporate moisture that is fed to products by thermal conductivity from heated metal 

surfaces (contact method based on electric heaters) or by radiation from heated screens 

(infrared) [3]. 

The sublimation process consists mainly of three successive stages: freezing, 

sublimation and the final stage of drying. First, the product is frozen to values that are 

lower than its curing rate. In this way, ice crystals are formed in the berries, which 

disappear in the second stage of sublimation. The stage of freezing affects the quality 

of the final product, if it is carried out very quickly and deeply, the ice crystals will be 

small and evaporate very quickly. Drying requires heat supply at a temperature of not 

more than 40 degrees [4]. 

Berries by natural structure have capillaries and a porous surface and belong to 

the colloids. The capillary membrane is elastic and swells in the process of moisture 

absorption. When the liquid is removed, the berry shrinks, becomes brittle and can turn 

into a powder. Removal of moisture from the material during drying depends on the 

total moisture content and the type of connection of moisture with the material. The 
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connection of moisture with the material is characterized by the amount of free energy 

of isothermal dehydration - the work required to remove 1 mole of water at a constant 

temperature without changing the composition of the substance at a given moisture 

content [5]. 

Advantages of sublimation: 

- Absolutely all the useful properties of the products are preserved. 

- When moved to warm water, sublimated berries restore shape, color, taste and 

aroma. 

- Nothing needs to be added to fruits and berries, no chemicals. 

- It is important that freezing prevents the development of fungi and 

microorganisms. 

- Sublimated berries are stored for 2 years 

Sublimation of berries has a number of advantages that can be an effective 

alternative method of storage. 
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