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Abstract

To enrich polyphase-type culinary products, dried food products are used - vegetable and fruit powders. These 
powders are usually obtained by freeze-drying, convective methods, the method of cold spray drying. To 
perspective methods of drying include drying with mixed heat supply. At the same time, it is promising to use 
celery root powder in culinary products. The aim of the work is to study the technological properties of celery 
root powder obtained by the method of drying with mixed heat supply, to predict its behavior in polyphase food 
systems. 

The material for the study was selected fresh celery root variety Diamant, from which obtained a powder form 
after pre-drying with mixed heat supply, based on the active hydrodynamic and thermal interaction of the drying 
agent with the object inside a special heat and mass transfer module. The microstructure of reduced celery root 
powder in water, oil and melted margarine was determined by microscopy, the dispersion of celery powder - by 
calculating the particle size with an eyepiece micrometer and an optical microscope at a magnification of 400 and 
600 times. The moisture absorption coefficient was determined by physicochemical method on the Dogadkin 
device, moisture-binding capacity by the method of pressing, while emulsifying ability - by the maximum amount 
of oil introduced into the reduced powder system to achieve coacervation under certain conditions. Fat retention 
capacity was determined by the principle of the method, which is that under certain conditions oil is added to 
the vegetable powder and after centrifugation the amount of free oil is determined. Wheat flour was chosen as a 
control. 

The study of dispersion shows that most particles of celery root powder have sizes up to 35 μm - 78 %. Celery 
root powder can be divided into 3 main fractions: 1) 10 - 25 μm; 2) 25 - 50 μm; 3) 50 - 100 μm. Celery root powder, 
regardless of dispersion, has a better technological potential according to the studied indicators compared to 
wheat flour. The technological properties of celery root powder with the highest dispersion exceed the value 
of the water absorption coefficient by 1.8 times, the moisture-binding capacity by 1.2 times, and fat retention 
and emulsifying abilities - 1.3 times compared to wheat flour. The maximum values of all studied parameters 
were found in the sample of celery root powder with the highest dispersion of 10 - 25 μm?. The study of the 
microstructure revealed the effect on the powder particles surface, which contains the fat phase of the introduced 
oil and margarine, which confirms the fat retention capacity of the powder. The obtained data correlate with the 
results of studying the microstructure of reduced celery root powder in water, oil and melted margarine. 



Journal of Hygienic Engineering and Design

It was found that most of the powder particles have a size of 10 - 25 μm, which is optimal for use in multicomponent 
food systems, mainly emulsion structure.
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