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Abstract 

Red wine is made from dark-colored grape varieties; production process involves extraction of color and
flavor components from the grape skin. The red wine quality can be influenced by the plant’s environment,
varieties, viticulture and enological practices. Red wine available in Albanian market was characterized for
physicochemical and rheological properties. 

The study was focused on wines produced from grapes of  vineyards of  different  geographical  areas of
Albania, Merlot variety produced in Tirana and Korcha was selected. Several physicochemical properties
were examined: density,  total and volatile  acidity,  content of  the alcohol,  reduced sugars, SO 2,  pH, and
electric  conductivity.  The  dynamic  viscosity  of  wine  was  experimentally  determined  as  a  function  of
temperature from 5 to 40  0C. The electric model L-81 was used to increase the temperature of the wine
samples  to  a  specific  temperature.  Kinematic  viscosity  and  fluidity  were  determined  according  to  the
definitions. For the determination of the density, the pycnometric method was used. The content of alcohol in
wine was determined by SSH 1446-1:1987 method. The concentration of reduced sugars was determined
with Fehling method (SSH 1446-2:1987). For the determination of total acidity, an analytical method was
used (SSH 1446-3:1987). The free acidity was determined according to SSH 1446-4:1987. Free and total
SO2 was determined by titration of the standard solution of iodine (SSH 1446-7:1987 and SSH 1446-6:1987).
The pH and electric measurements of red wine was obtained with a PHS-3CW Microprocessor pH-meter and
DDS-120W microprocessor conductivity meter, respectively. Viscosity and temperature of red wine samples
were measured using the Digital Viscometer Model at 60 rpm, with accuracy ±1%.

The limit values of physicochemical and rheological parameters in wine available on the market must comply
with the national law of the Albanian Food Law and EU Food legislation. Typical pH levels in wine normally
range from 3 to 4, and our results demonstrate that pH values for merlot wines from Tirana and Korca were
in this range, 3.49 and 3.74. Density of merlot variety from Korca at different temperatures ranges of 1.004 to
0.9945 g/cm3, while from Tirana 1.002 to 0.9925g/cm3. The merlot variety from Korca, had the highest value
of dynamic viscosity at 5 0C (7.4 mPa.s). Meanwhile, Merlot variety from Tirana had the lowest value of
dynamic viscosity at 5 0C (6.2 mPa.s). The dynamic viscosity of all samples was approximately equal at the
temperature 40 0C.  The temperature dependencies of dynamic and kinematic viscosity have a decreasing
character, whereas the fluidity increased with the temperature. The variation of the dynamic viscosity of red
wine with  the temperature is  analyzed applying different  mathematical  models  (Arrhenius,  Andrade and
Clements models). In all cases the determination coefficient (𝑅2) exceeded values >0.99.

The  physicochemical  parameters  results  depend  on  red  wine  nature  and  can  be  used  as  a  way  of
characterizing the wine quality.  The value of  correlation coefficient and mean absolute percentage error
indicates that the models fit satisfactorily to experimental data. However, comparisons of the results obtained
indicate that the temperature dependence of viscosity for the red wine samples from Tirana and Korca, were
best described by the Clements model.
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