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Wine aroma represents one of the most important quality parameter and it is influenced by
various factors (climate conditions, viticulture and vinification techniques, storage conditions
etc.). Wines produced from conventionally and ecologically grown grapes of same variety,
have different chemical composition and aroma profile. Aroma profile of wine can be also
influenced by additional treatment of wine, such as concentration of wine by reverse osmosis
(RO). Reverse osmosis represents a pressure-driven membrane separation technique that
separates the initial wine on the retentate or concentrate that is retained on the membrane,
and permeate that passes through it. Wine permeate usually containes water, ethanol, acetic
acid and several low molecular weight compounds that can pass through the membrane. This
property enables the use of reverse osmosis membranes for wine concentration, partial
dealcoholization, acetic acid or aroma correction.

The aim of this study was to investigate the influence of four different pressures (2.5, 3.5,
4.5 and 5.5 MPa) and two temperature regimes (with and without cooling) on aroma profile
of conventional and ecological Cabernet Sauvignon red wine during concentration by
reverse osmosis. The reverse osmosis process was conducted on a plate-and-frame
membrane filter Alfa Laval LabUnit M20, equipped with 6 composite RO98pHt M20
membranes. Initial wine volume was 3 L and the reverse osmosis process was stopped
when 1.7 L of permeate and 1.3 L of concentrate was obtained. The aroma compounds in
initial wines and obtained retentates were analyzed on gas chromatograph with mass
spectrometer. The solid-phase microextraction (SPME) method was used for sampling.
Concentrates were dilluted to initial volume with distilled water prior analysis.

Table 1. Aroma compounds identified in initial conventional
and ecological Cabernet Sauvignon red wine and obtained
concentrates and their linear retention indices1
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Compound
Acids
Acetic acid
Octanoic acid
Decanoic acid
Lauric acid
Myristic acid
Palmitic acid
Alcohols
Isoamyl alcohol
2,3-butanediol
1-hexanol
Methionol
Benzyl alcohol
1-octanol
Phenethyl alcohol
Dodecanol
Carbonyl compounds
4-propylbenzaldehyde
Geranyl acetone
Lily aldehyde
Hexyl cinnamaldehyde
Terpenes
α-terpinolene
β-citronellol
β-damascenone
β-ionone
Phenanthrene

2

3

4

LRI1
622
1199
1376
1556
1749
2004
734
804
868
981
1037
1071
1103
1469
1261
1448
1517
1738
1092
1218
1223
1476
1772

Compound
Esters
Ethyl hexanoate
Ethyl 4-hydroxybutanoate
Diethyl succinate
Ethyl octanoate
Ethyl hydrogen succinate
Phenethyl acetate
Ethyl decanoate
Ethyl vanillate
Ethyl laurate
Hexyl salicylate
Ethyl myristate
Diisobutyl phthalate
Ethyl pentadecanoate
Methyl palmitate
Dibutyl phthalate
Ethyl palmitate
Ethyl linoleate
Ethyl oleate
Ethyl stearate
Volatile phenols
4-ethylphenol
4-ethylguaiacol
2,4-Di-T-butylphenol

1.
2.
3.

LRI1
997
1060
1179
1191
1198
1248
1391
1580
1584
1667
1778
1859
1880
1907
1953
1978
2146
2152
2176
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Figure 1-8. Total concentration of acids, alcohols,
carbonyl compounds, terpenes, esters and volatile
phenols in initial conventional and ecological Cabernet
Sauvignon red wine and reverse osmosis retentates
obtained at 2.5, 3.5, 4.5, 5.5 MPa, with (W) and without
cooling (WC).
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Plate-and-frame module

A certain loss of total aroma compounds was observed in conventional and ecological wine retentates, comparing to the corresponding initial wine.
Higher applied pressure (4.5 and 5.5 MPa) and lower temperature (with cooling regime) resulted in higher retention of total aroma compounds.
The retention of individual compound depended also on its chemical composition (molecular weight, volatility, activity coefficient etc.).
Reverse osmosis membranes proved to be highly permeable for acetic acid, 4-ethylphenol and 4-ethylguaiacol that made them applicable for their removal.
Initial wine composition influenced the retention of aroma compounds during reverse osmosis of red wines.
Slightly higher retention of total acids, alcohols and terpenes was observed in conventional wine retentates than in the ecological one.
The retention of carbonyl compounds, esters and 2,4-Di-T-butylphenol was slightly higher during concentration of ecological wine than the conventional wine.
This study proved that reverse osmosis process is applicable for red wine aroma correction, but optimal parameter should be applied in order to minimize the loss of desirable compounds.
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