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Abstract       Characteristics such as production yield, alcoholic level, acidity 
and anthocyanin levels vary among grape varieties. Since these 
characteristics are highly correlated with the final wine quality, it is important 
to be able to detect and correctly identify the grape varieties present in must 
and wines. This is particularly relevant in controlling the quality and 
authenticity of wines. A DNA-based method has been applied to the 
identification of several musts using microsatelites markers. 
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Palaeontological research has demonstrated 
that grapes there since ancient times. Many varieties 
have spread in different countries and regions of the 
world defending selection clone very similar. [5] 

The wine sector is one of the economically 
most important agricultural activities in the world. An 
enormous diversity of Vitis vinifera varieties (cultivars) 
can be used in the production of wine, although only a 
small number is of commercial importance. 

With time, the methodology used for the 
varieties characterization it has continuously improved, 
measuring the accumulation of new knowledge and 
progress in other areas. 

The quality of wines is highly dependent on 
the vinification process, the soil, climate condition and 
the variety of grape used. The latter is of special 
signifiance in the case of monovarietal wines or in 
wines identified by an appellation of origin that include 
more than one variety in a specific ration. The addition 
of wines derived from other grapevine varieties is 
mostly used to amend the sensory characteristics of the 
final products and to decrease the production cost. [4] 

The development of reliable methods for 
tracing grapevines and wines is a hotly pursued goal as 
demand grows for knowledge of product sources and 
protection af declared origin. Moreover, there is a 
recent push to trace potential genetic modification 
events in plant material to wine products. This interest 
owes to recent progress in grape molecular breeding 
research for quality improvement of vines and 
derivating products. 

Some recently developed DNA typing PCR-
based technologies offer an objective method for the 
characterization of grapevine cultivars. The improve of 
DNA based methods, such as RAPD [3], AFLP [7] and 
SSR [1] has opened new posibilities for genotype 
characterization and comparison independently of the 

environement and phenotype. Using PCR based 
techniques allowed the polimorfism detection in loci 
randomized (RAPD, AFLP) or in specific genom 
(SSR). The use of DNA markers has increased 
enormously the potential for characterization of 
cultivated varieties and their descendents. [2] 

Microsatellite markers have proved to be the 
superior marker for grapevine DNA typing as they are 
highly polymorphic, show a codominant mode of 
inheritance, and allow simple data interpretation [6]. 
Taking into accont the above-mentioned consideration 
microsatellite markers were those chosen for this work, 
in an attempt to apply this methodology in varietal 
characterization of currently used varieties for port 
wine production.   
 
Material and Method 
 

Leaves and grapevine musts from Muscat 
Ottonel, Pinot gris, Riesling italian, Traminer roz, 
Sauvignon blanc, Cabernet sauvignon, Merlot, Pinot 
noir, Burgund mare, Oporto were stored at -800C. All 
musts were prepared in a manual roller crusher and 
immediately frozen in plastic containeres at -800C until 
use.  

DNA was extracted directly from dried leaves 
using a modified method described by Lodhy et al 
1994. Approximately 0,5g of leves was quikly crushed 
in liquid nitrogen to obtain a fine powder. The resulting 
powder was transferred into 700 µl of extraction buffer 
(2% CTAB, 1,4M NaCl, 10mM Tris-HCl, pH8,2 mM, 
EDTA and 2% beta-mercaptoethanol). After this, the 
samples were incubated in a water bath at 650C during 
at least 60 min. One volume of chloroform:isoamil 
alcohol (24:1) was added and the microtubes were 
centrifuged at 11000 RPM for 15 min. The resulting 
supernatant was transferred into a clean microtube and 
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was added 2 volume aqueous solution NaCl 5M, and 
after homogenization added 2 volumes of ice-cold 
absolute ethanol, and the tubes were incubated at -200C 
for at least 30 min. Tubes were then centrifuged 3 min 
at 3000RPM, then 5 min at 10000. The liquid phase 
was discarded, then adden 700 µl of ice alcohol ethlic. 
Tubes were centrifuged 5 min at 10000 RPM. The 
liquid phase was discarded and the resulting pellet was 
vacuum-dried at rom temperature. Finally, the pellet 
was resuspended with 50 microlitres od TE. 

The extraction of DNA from must is difficult 
due to the presence of polyphenols and of polyglucides 
in large quantities. Therefore, throught our experiments 
we trying to optimize a protocol of DNA extraction. I 
tested two methods of isolation: the protocol describet 
by Lodhy 1994 et al, and the protocol described by 
Faria et al (2000) with modification. Two milliliters of 
homogenized must containing 2% β-mercaptoethanol 
was transferred into a 2 mL microtube, which was then 
centrifuged at 300g for 2 min. The supernatant was 
discarded and the resulting pellet washed two times 
with TE buffer. Immediately, 600 µL of the referred 
extraction buffer supplemented with 6% PVP was 
added.   

After this, the samples were incubated in a 
water bath at 600C during at least 60 min. One volume 
of chloroform:isoamyl alcohol (24:1) was added, and 
the tubes were centrifuged at 1200g for 5 min. The 
resulting supernatant was transferred into a clean 
microtube and added 0,7 volume of ice-cold 
isopropanol, and the tubes were incubated at -200C for 
at least 30 min. Tubes were then centrifuged at 15300g 
at 15 min, the liquid phase was discarded, and the 
resulting pellet was resuspended in 300 µl of TE. Half 
a volume of 5M NaCl and, after homogenization, 2 
volumes of ice-cold absolute ethanol were added. The 
tubes were centrifuged at 12000 g for 15 min, the 
liquid phase was discarded, and the pellet was vacuum-
dried at room temperature for 10 min. The pellet was 
resuspended with 30 µl sterile deionised water. 
 
Results and Discussion 
 

DNA isolated from both leaves and musts was 
quantificated on agarose gel 0,8%. The agarose gel has 
been migrated in horizontal electrophoresis. The 
quantity of extracted DNA,was estimated by visual 
comparasion with known quantities of standard DNA. 

The samples were runing at 70 V for 1h. 
Bands were detected after staining in ethidiun bromide 
solution during 15 min. The gels were photographed 
under UV light using camera Alpha Innotech. The 
pictures has capture with Alfa Imager program.  

The DNA quality and degradation were 
assessed depending on the presence of bands with 
normal size. If the bands were not intense and 
degradatied can be seen by the presence of traces. In 
this case we repeat the extraction. 

 

  
Fig.1 DNA cuantification in agaroses gel from six 
samples of must 
 

In such cases, the presence of a low-
molecular-weight band or smear, consisting essentially 
of degraded RNA, was useful to evaluate the efficiency 
of the extraction procedure, as a rough direct 
relationship between DNA and RNA band intensities 
could be established in these musts. 

But, in some cases, the DNA was not pure 
enough to perfom PCR and microsatelites analysis, so 
we  included an extra step, the purification, using the 
RNase enzyme.  

When the DNA isolation is finished (by 
adding 30 microlitres of sterile deionized water) add 
one microlitres RNase/100 microlitres DNA solution 
and incubate at 370C for 15 min. 

The quality and quantity of DNA was also 
measured with Spectophotometer ND-1000 using 
NanoDrop program. The results were satisfactory. The 
quantity of DNA was higher with protocol described 
by Faria et al. The largest amount of DNA, 5320,9 
ng/µl, was obtained from Merlot. 

 
 

Conclusions 
 

 It is very important to detect and correctly 
identify the grape varieties present in must 
and wines. 

 The DNA based methods, such as RAPD , 
AFLP and SSR has opened new posibilities 
for genotype characterization . 

 For DNA extraction from must and leaves we 
used two protocols; one is describet by Lodhy 
et al(1994 ) and the other by Faria et al (2000) 
with modification 

 The presence of polyphenols and of 
polyglucides in large quantities make the 
DNA extaction from must very difficult.  

 DNA extracted was quantificated in agarose 
gel and also measured with Spectophotometer 
ND-1000. 

Band of 
DNA 
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