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Parte dei risultati conseguiti con lo sviluppo del presente lavoro di tesi 
saranno presentati al First European Congress EFFoST, in Ljubljana 
(Slovenia) il 4-9 Novembre 2008. In seguito è riportato l’abstract del 
contributo inviato. 

 
Quantitative Characterization of  

Osmotic Dehydration Process of Chestnut 
A.A. Barba1, P. Apicella2, G. Lamberti2, G.Titomanlio2 
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Università degli Studi di Salerno via Ponte don Melillo 84084 Fisciano SA – ITALY 

 
Foods preservation is performed by many different treatments, most of them 
involving steps that reduce the water activity. Thermal drying processes are 
commonly used, even if they require high energy consumption and can promote 
thermal damages. These latter can decrease the quality of the processed foodstuffs. 
The dehydration by osmotic process is thus becoming of great interest as a non 
thermal treatment.  
Chestnut is a typical product of Mediterranean Countries, which recently is gaining 
market interest, mainly due to the introduction of new manufactured chestnut-based 
products with high added values. An example is the marron glacé, a candy-like 
product obtained by osmotic dehydration of chestnut by sugar solutions, followed by 
a fast surface thermal treatment. In this process, the shelled and boiled chestnuts are 
immersed in sugar solutions: the water is extracted due to an osmotic gradient, while 
the sugar diffusing into the chestnut matrix, gives up the candy-like product. 
To optimize the process and to correctly design and manage production plants, it is 
necessary to know the diffusive phenomena in term of thermodynamics – how much 
sugar can enter, how much water can be extracted – and of kinetics – how fast the 
sugar diffuses into, and the water diffuses out.  
In this work, chestnuts are shelled, boiled and immersed in sugar solutions under 
controlled conditions (sugar concentration, solution temperature, time of treatment). 
At given times, some chestnuts are drawn off from the sugar-bath, cut in slabs and 
annuli. Each sample is weighted, dried, weighted once more and assayed for sugar 
content. Therefore, the water and sugar concentrations along the radial direction of 
the chestnut  are obtained for several processing times. These data allowed to 
quantify the phenomena which take place during the osmotic dehydration process, 
thus enabling to model the physical process. 
 
Key-words: food preservation, osmotic dehydration, marron glacè, process 
modeling. 
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