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A B S T R AC T

The objective of this work was to evaluate the concentration of grape juice by reverse osmosis 
(RO). The experiments were carried out in two steps. First, three transmembrane pressures (40, 50 
and 60 bar) and four temperatures (20, 30, 40 and 50ºC) were evaluated without juice con-
centration. The following parameters were analyzed: acidity and pH, soluble solids content, 
concentration of phenolic compounds and concentration of monomeric and total anthocya-
nins, color index, color density, as well as the permeate fl ux. Under the evaluated conditions, 
the process conducted at 50ºC and 60 bar presented the higher permeate fl ux and the main-
tenance of all the physical and chemical parameters of the product. In the second step, the 
grape juice was concentrated at three temperatures, 20, 30 and 50ºC, always at 60 bar of 
transmembrane pressure. The temperature of 30ºC resulted in an adequate value for the per-
meate fl ux besides maintaining the physical-chemical and nutritional characteristics of the 
concentrated product when compared to the single strength juice. Moreover, in relation to 
the durability of the membranes, this condition corresponds to the Wagner Index equal to 1800, 
appropriate to maintain the integrity of the reverse osmosis membranes.
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1. Introduction

Grapes are an important source of antioxidants 
as they contain a large amount of different phenolic 
compounds in skins, pulp and seeds, that are partially 
extracted during the processing of the juice and wine. 
In Brazil, grape producing region has just one annual 
vintage. So during the harvest the fruits have to be 
processed in order to provide suffi cient raw material for 
the juice industries during the off-season [1].

Grape juice concentrated to 55, 65 or 68° Brix mini-
mizes transportation and storage costs. This concen-
trate is diluted for use in single strength grape juice or 

multi-fruit and sparkling juice. Fruit concentrate is used 
full strength to sweeten jams, jellies, yogurt, frozen fruit 
desserts, cereals, cookies and other bakery products. 
Many consumers perceive fruit concentrates to be a 
healthy replacement to table sugar and corn sweetener.
Traditionally, fruit juice concentration is carried out 
by vacuum evaporation that usually involves damage 
to the product such as loss of freshness and aroma [2]. 
The thermal processing can promote signifi cant changes 
in the sensory and nutritional quality of the product, 
since these characteristics are conferred by volatile com-
pounds and vitamins, most of them thermolabile.

Reverse osmosis is considered an adequate tech-
nology to concentrate fruit juices, and it presents as 
advantages the lower energy consumption, minimal 
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