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Influence of osmotic dehydration on convective drying process of cherries
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Summary. The paper presents the results of convective drying 

hours, and the control raw material without dehydration. The 

results showed that the losses of total weight and water, and 

the increasing of dry matter during the osmotic dehydration of 

relation to non-dehydrated raw material. 
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Dm – loss of weight [%],

Dmw – loss of water form dehydrated material [kg],

Dms – increase of dry weight (after dehydration) [kg], 

mo – initial weight of the raw material [kg],

mt – weight of material after dehydration period t [kg],

mso – initial dry weight of the raw material [kg],

mst – dry weight of the raw material after time of dehydra-

tion t [kg],

u – absolute humidity [kg
H2O s.s.

-1].

INTRODUCTION

-

man diet because of their nutritional value. However they 

are usually in short supply because they are perishable crops, 

which deteriorate within a few days after harvest. Preserv-

ing these crops in their fresh form for long period has been 

agricultural corps is to dry them in order to conserve the 

perishable fruits, reduce storage volume and to extend their 

shelf life beyond the few weeks when they are in season 

-

ume reduction are the reasons for popularity of dried fruits 

and vegetables, and this could be expanded further with 

improvements in product quality and process applications 

[14]. Drying can be done by many of methods such as sun 

drying or industrially through the use hot air drying or freeze 

drying. The most common drying method employed for food 

materials to date was hot air drying. However there are many 

period. This is mainly caused by rapid reduction of surface 

moisture and consequent shrinkage, which often results in 

reduced moisture transfer and, sometimes, reduced heat 

transfer. Several investigators of drying have reported that 

hot air drying, hence prolonged exposure to elevated drying 

temperatures, resulted in substantial degradation in quality 

shrinkage, reduction in bulk density and rehydration capac-

ity, damage to sensory characteristics and solutes migration 

from the interior of the food to the surface. Thus many of 

methods are used for pretreatment fruits and vegetables 

dehydrated or blanched as a pre-treatment to lessen changes 

in colour and reduce the total number of microorganisms in 

the food and improve the heat and mass transfer [5].

Food drying is one of the oldest methods of preserving 

food. Since drying reduces the moisture in foods making 

them lightweight and convenient to store, it can easily be used 

moisture content decides about physical properties of food 

Osmotic dehydration is a pre-treatment method used 

for food preservation before drying. This process enables 

fruits and vegetables to be stored for a longer period of time. 

The mechanism of the osmotic dehydration process is the 

difference in the concentrations of osmotic substance in the 

material and in the solution. Osmotic dehydration is a pro-

cess that entails a partial removal of water from food items 



such as vegetables and fruits [2, 4, 11]. Due to the one-side 

diffusion of water from the drained material to the solution 

and the osmotic active substance in the opposite direction, 

the material after osmotic dehydration is characterized by 

lower absolute humidity and changed chemical composition 

[17, 18, 22]. Dehydration of sucrose solutions primarily 

contributes to changes in the surface layer of the material, 

thus reducing the adverse chemical reactions and losses of 

water-soluble substances, it also improves the organoleptic 

shortening of the drying time, and thus reduces the drying 

-

motic dehydration process are characterized by higher ratio 

of sugars content to organic acids contents in comparison to 

the raw material without osmotic dehydration. In most cases 

There are few works concerning the convective dry-

ing process of osmotic dehydrated cherries. The aim of 

dehydration time of cherries on the convective drying pro-

determined, the kinetic of the process was presented and 

the drying energy requirements were evaluated. 

The material for investigation were fruits of cherries (cv. 

were removed from fruits and the initial moisture content and 

dry matter were evaluated. Studies of osmotic dehydration of 

weight of the raw material to the osmotic agent was 1:4. The 

process of osmotic dehydration, depending on its duration, 

– the total weight loss after dehydration:
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– the increase of dry matter after dehydration:
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The convection drying process of cherries was performed 
-1.

calculated using the numerical integration method changes of 

power consumption as a function of time, related to the mass of 

the processed material. The measurements were replicated 5 times. 

-

The greatest relative humidity loss was observed at the 

during the osmotic dehydration of cherries was described using 

the polynomial regression equation of the third degree (Fig. 1). 

The change in relative humidity during the osmotic dehydration 

results from two opposing processes: 1) passage of water and 

solutes from the dehydrated material to the solution, 2) passage 

of osmotic active substance to the dehydrated material. 

Fig. 1. The relative humidity loss as a function of osmotic de-

hydration time of cherries

Changes in the mass of water as a function of the duration 

of the osmotic dehydration process were described using the 

polynomial regression equation of the fourth degree (Fig. 2).

The largest loss of water by weight, reference on a kilo-

the raw material containing one kilogram of dry matter more 

Fig. 2. The loss of water during osmotic dehydration of cherries 

in relation to time

time on an increase of dry matter in cherries. The relation 
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was described by using the polynomial regression equation 

of the third degree. The highest increase of dry matter was 

dehydration, dry weight of the material more than doubled.

Fig. 3. The increase of dry matter during the osmotic dehydration 

of cherries

The osmotic dehydrated cherries (from 4 to 24 hours) and 

the control sample were subjected to convection drying. The 

drying kinetics of cherries was presented in Fig. 4. The drying 

curves of dehydrated and non-dehydrated cherries have the 

characteristic shape for the capillary-porous bodies. Depending 

on the duration of osmotic dehydration, the material subjected 

to the drying process was characterized by different initial 

moisture content. Drying curves of dehydrated material were 

similar in shape, regardless of the duration of the dehydration 

process. Drying curves obtained from the material dehydrated 

regression equations describing the changes of absolute humid-

ity in relation to drying time were of quadratic form (Table 1). 

Ta b l e  1 .  The regression equations describing the changes of 

absolute humidity of dried material in relation to drying time 

Dehydration
time [h]

Regression equation R2

2

4 2

8 2

12 2

2

2

24 2

Fig. 4. Convection drying kinetics of osmotic dehydrated cherries 

and a control sample

Fig. 5. The convection drying time in relation to osmotic dehy-

dration time of cherries

The relation between the osmotic dehydration time 

and drying time was presented in Figure 5. The osmotic 

-

vection drying process. The longest drying time was found 

and 24 hours.

Fig. 6. The total energy inputs for drying of cherries

The total energy inputs required to dry one kilo-

gram of osmotic dehydrated cherries and control sam-

as the osmotic dehydration time increased, a decrease 

of total drying energy was observed (average from 
-1 -1).

On the basis of the obtained results, the following con-

clusions can be formulated: 

1. The losses of total weight and water, and the increasing 

of dry matter during the osmotic dehydration of cherries 

on these parameters. 

2. The osmotic dehydration caused a decrease of drying 

time of cherries in comparison to non-dehydrated fruits 

osmotic dehydration, respectively).

-

relation to non-dehydrated raw material.
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4. Taking into account the time of drying and the total energy 
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Streszczenie. W pracy przeprowadzono badania konwekcyjne-
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odwadnianie osmotyczne, suszenie konwek-


