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SUMMARY 
The effect of different preservation technologies - freezing, desiccation and freeze drying (liofilisation) - was examined on the 

quality changes of strawberry, raspberry, gooseberry, elder, apricot, sour cherry, apple and cornel. All preserving technologies de-
creased the amount of biologically active compounds, and the degree of changes by different preservation technologies was similar 
on vitamin C and total phenolic contents. Comparing to the chemical composition of fresh fruit, freezing resulted 15%, liofilisation 
28-32% and desiccation 45-48% decrease in the examined parameters. 
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INTRODUCTION 
It is widely known that fruits and vegetables have many 

benefit health effects. Besides their various and balances mineral 
compositions, there are several organic compounds with medi-
cally proved health effect. One of the most important is their fi-
bre content, what is associated with the prevention of the dan-
gerous coronary atherosclerosis and other diseases (Bart-
nikowska, 1999; Grigelmo-Miguel et al., 1999 and Rimm et al., 
1996). The nutrients and vitamins are dissolved in their high 
moisture content, so easily and effectively can be use by human 
organisms. Only in the latest decades focused the scientific re-
searches on the biologically active micro compounds, as the 
phenolic compounds posses antioxidant properties (Frankel et 
al., 1993), besides their other physiologically activities (Naka-
mura et al., 2003). Although high amount of biologically active 
compounds were found in tropical and subtropical fruits (Bocco 
et al., 1998; Leontowicz et al., 2002), the traditional continental 
fruits also contains significant amounts of these compounds. 

Beside production technologies influence the physical prop-
erties of fruits and vegetables (Mitrevski et al., 2008; Pavkov et 
al., 2009), their significant effect is proved on the high biologic 
value organic components of these products, while one of the 
most important tasks of food processing is the preservation of 
these valuable compounds. Unfortunately, vitamins, antioxi-
dants, taste, aroma and other organic compounds are not resis-
tant to thermal stresses, so in several cases the traditional proc-
essing technologies cause significant quality losses. Our aim was 
to evaluate the effect of these preservation methods on the vita-
min C and total phenolic antioxidant contents of several com-
mercially available fruits. 

MATERIAL AND METHOD  
Analysed fruits (strawberry, raspberry, gooseberry, elder, ap-

ricot, sour cherry, apple and cornel) were from fresh market, sale 
in Debrecen, Hungary. Technologic treatments and chemical 
analyses were made in the Institute of Food Science, Quality As-
surance and Microbiology, Faculty of Agronomy, University of 
Debrecen. Dry matter contents were determined by drying on 
103°C to final weight. Vitamin C contents were determined by 
titrimetric method, total phenolic contents were determined by 
the spectrophotometric method of Folin-Ciocalteu (Lin and 
Tang, 2006). 

The same sample preparation was applied before the differ-
ent preservation technologies. Apple and apricot were sliced to 
7-8 mm wide pieces, other fruit samples were washed and dried 
only. Freezing was made as in households used to, in commer-
cially available freezer. Fresh fruits were frozen to -18°C and 
stored to 3-7 months. Samples were pre-refrigerated to -18°C 
before liofilisation. Liofilisation was made by Heto PowerDry 
PL9000 (Thermo Fisher Scientific Inc, USA) lab scale liofilizer, 
on -40 – -42°C on 1 mbar. Desiccation was made by Metefém 
FTL-2004L (Metefém Ltd, Hungary) laboratory exsiccator at 
40°C during 1-2 days. Dried samples were stored in closed, anti-
vapour plastic bags. All experiments were repeated 3 times. 

RESULTS AND DISCUSSION  
Chemical properties of the examined fresh fruits are summa-

rized in Table 1. Strawberry and cornel had the highest vitamin 
C contents, while we have measured the lowest values in the 
case of apricot and cherry. As phenolic compounds occurrence 
in high concentration in blue and violet coloured fruits, no won-
der that elder showed the highest concentration in fresh matter. 
Similarly high total phenolic contents were shown by cornel, 
cherry and raspberry, while apricot and apple showed the poorest 
levels of the examined fruits. 
 

Table 1. Dry matter, vitamin C and total phenolic contents of 
examined fruits 

Tabela 1. Suva materija, vitamin C i sadržaj ukupnih fenola 
u analiziranom voću 

Fruit 
Dry matter 

content, 
% 

Vitamin C  
content, 

mg/100 g FM 

Total phenolic con-
tent, 

mg GAE/100 g FM 
strawberry 9.8 74.9 332 
raspberry 14.2 29.1 485 
gooseberry 14.8 26.1 306 
elder 15.8 17.3 1925 
apricot 13.8 3.0 201 
cherry 21.2 4.5 562 
apple 10.2 7.9 206 
cornel 20.6 47.5 993 

 
It was found that all the examined preserving technologies 

have significant effect on the vitamin C content of fruits (Figure 
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1). Freezing caused 19,3% vitamin C loss in comparison to the 
fresh fruits in average, liofilisation resulted 32,3% in average, 
and desiccation resulted 45,3% in average. All the examined 
fruits showed this same tendency. Cornel and gooseberry re-
tained their relative vitamin C content at most, while elder, apple 
and raspberry loosed relatively the highest rate of it, so, as it is 
visible in the initial values, the initial vitamin content did not 
affected the rate of losses. Liofilisation and freezing resulted al-
most the same quality losses in the case of cherry and apricot.  

Fig. 1. Effect of preservation technology on the vitamin C con-
tent of examined fruits  

Sl. 1. Uticaj tehnologije čuvanja na sadržaj vitamina C u anal-
iziranom voću 

*Results of strawberry are presented as tenth, because of the 
high values. 

 

Preservation technologies also affected the total phenolic 
contents of fruits. In average of different species freezing caused 
15%, liofilisation 28,1%, dessication 48,4% losses, so the ten-
dency and the degree of changes are similar to the vitamin C 
contents. The differences in this parameter between the results of 
different species are less significant., there are only a few per-
cent differences in the decrease of total phenolic contents be-
tween the treatments. 

Fig. 2. Effect of preservation technology on the total phenolic 
content of examined fruits 

Sl. 2. Uticaj tehnologije čuvanja na ukupan sadržaj fenola u 
 istraživanom voću 

 

 

CONCLUSION 
It was found that all the freezing, liofilisation and desiccation 

decreased the amount of biologically active compounds of exam-
ined 8 fruit species, and the degree of changes by different pres-
ervation technologies are similar on both vitamin C and total 
phenolic contents. Comparing to the chemical composition of 
fresh fruit, freezing resulted 15%, liofilisation 28-32% and des-
iccation 45-48% decrease in the examined parameters, so the 

freezing is the most considerate procedure towards 
healthy components, but the liofilisation and desicca-
tion preserve the natural appearance of fruits at most 
and, after rehydration, original taste and form are re-
storable. 
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