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Abstract 

 

Hybrid drying of cereal seeds is a modern drying method. Over time, more research has been carried out in the field of 

grain drying, moving from convective drying as the commonly used method, to hybrid drying that combines the 

convective phenomenon with that of thermal conduction or radiation. Current technology offers the possibility of using 

hybrid methods of drying cereal seeds, which have the advantage of lower energy consumption and shorter drying time 

compared to the convective drying method. The paper proposes the analysis of the physical changes that occur after the 

hybrid drying of cereal seeds. The research was carried out by drying cereal seeds on an innovative hybrid drying 

facility that uses both convection and microwaves. In this sense, the physical changes that occur in corn seeds were 

studied, through determinations of humidity, changes in color, dimension, as well as changes related to the mechanical 

resistance of the seeds. The maximum drying temperatures inside the dryer were between 48 and 50 °C, obtained at a 

maximum microwave power of 2400 W, and a drying time of 3 seconds. 
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The quality of cereal seeds depends on their 

moisture content. Moisture content is an important 

parameter affecting the quality of stored seeds. It is 

taken into account in grain quality standards 

(Tomkiewicz D., 2009). Too much moisture 

content causes physical, biochemical and 

microbiological changes in the seeds. The 

movement of water in cereal seeds leads to 

dimensional, mass and color changes. Variation in 

the rate or path of water movement is affected by 

seed species (Gegas V.C. et al, 2010). Seeds have 

different shapes, so differences in shape can be 

substantial depending on type, variety, quality, etc. 

(Dornez E. et al 2011; Mebatsion H.K. et al, 

2012). Seed volume and mass increase during 

increasing seed moisture and their shape changes 

(Robert C. et al, 2008). The process of moisture 

growth is an inhomogeneous process (Rathjen J.R. 

et al, 2009). During the drying of cereal seeds, the 

moisture content decreases and hence the physical 

changes. Physical changes in cereal seeds during 

increasing or decreasing moisture content are 

usually described by changes in mass; volume, 

density, color and porosity (Blahovec J. et al, 

2015). Numerous studies have shown that the 

physical properties of cereal seeds and seeds of 

other crops mainly depend on their water content 

(Horabik J., 2001) and change significantly with it 

(Kaliniewicz Z. et al, 2021). As it follows from 

scientific publications, the moisture content of 

seeds affects not only their dimensions, but also 

the values of the coefficient of external friction, 

angle of repose and cohesion (Rusinek R. et al, 

2006). On the other hand, too low humidity can 

increase the susceptibility of seeds to mechanical 

damage, which will lead to a loss (Borkowska B. et 

al, 2018). For this reason, it is necessary to know 

the physical properties of agricultural seeds in 

order to predict their quality. In order to obtain a 

humidity of preservation, the drying operation is 

used, which can be done by convection, 

conduction, fluidized bed, microwave or hybrid. 

All these drying methods lead to physical changes 

in the cereal seeds, which can have positive 

aspects, if the operation is properly conducted, or 

negative if the parameters of the drying process are 

not properly controlled depending on the type of 

dried seeds. In this paper, the changes in the 

physical parameters of corn seeds were 

investigated, applying hybrid drying. 

 

MATERIAL AND METHOD 

 
In this study, the physical changes occurring 

during the drying process were analyzed in corn 


