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The creation of the Oenology degree at the University of Tar-
ragona meant a considerable challenge for the staff in-
volved. The initial period of consolidation of the teaching
function was followed by research development, the other
high priority of the Faculty of Oenology. The integration of
personnel from different scientific and technological back-
grounds allowed an excellent complementarity and synergy
for the development of competitive research projects. Cur-
rently, more than 40 researchers are involved in oenological
scientific and tecnological research, and these researchers
make up the Oenology Unit, a part of the Centre de Referèn-
cia en Tecnologia dels Aliments (Reference Centre for Food
Technology), a virtual research institute created by the Gen-
eralitat of Catalonia. 

Origin and development

The School of Oenology, created in 1988, meant the develop-
ment of an experience in teaching and research in the disci-
pline of oenology. The need for quality teaching in a field that
was not yet recognised by an official title in Spain was a chal-
lenge for the group of researchers in the Faculty of Chemistry
who were involved. Initially, the focus was on teaching and a
curriculum development for oenologists that would meet the
needs of the rapidly growing wine sector. Although this initial
goal was achieved, the final accreditation of the 1996 Bac-
calaureate of Science (BSc), in Oenology changed the old
School of Oenology into the present Faculty of Oenology. 

The academic restructuring and teaching delivery re-
quired an additional effort in fundamental oenological re-
search. Thus, the personnel involved with the Oenology
School during this time had to develop research pro-
grammes within the wine sector. This required strong scien-
tific disciplinary interaction among the scientists as they
faced different research projects. Also, new winery facilities,
experimental and sensory evaluation laboratories, were es-
tablished to be used both for the formation of oenology stu-
dents and for research.

In 1994, the Generalitat of Catalonia decided to develop
the «Reference Centres for Research» within their «Re-

search Plan». The «Reference Centres for Research» were
designed as virtual centres which aggregated some already
existing facilities in public research institutions. One of those
Reference Centres was the Centre de Referència en Tec-
nologia dels Aliments (CeRTA, Reference Centre for Food
Technology), which had 7 Research Units. Among these
was the Oenology Unit, grouping the researchers involved in
developing the different research activities globally related
to wine. This global approach allowed the development of
research streams ranging from vineyard training and grape
production, to wine fermentation and development, quality
improvement factors which related to the health and nutri-
tional aspects of wine consumption.

The experimental facilities

The development of Oenology teaching obliged the Faculty
to complete the facilities with vineyards and a cellar. The
municipality of Tarragona provided the Faculty of Oenology
with a 7 hectare plot . In this plot, a 5 hectare vineyard was
then developed. The vineyard was designed to fullfil both
teaching and research activities. On the one hand, 17 differ-
ent varieties were planted to allow the students to follow the
development of representative grape varieties. On the other
hand, several experimental plantations were undertaken to
analyze the plantation framework, water stress, and the ef-
fect of water supplementation on grape production and wine
quality. In addition, an ampelographic collection of 67 local
varieties are kept to test the oenological potential and pro-
jected future usage.

The experimental plots grow around a newly built 700 m2

winery (1995). The winery has a capacity for processing up
to 60 000 kg of grapes which normally yield about 45 000
litres of wine. This production is mostly used for teaching
purposes (wine made by the students as part of their curric-
ula) yet a reasonable amount is diverted into research. The
winery has a microvinification facility with hundred-litre vats
at a controlled temperature. These comprise an excellent re-
search complement to the industrial fermentations regularly
produced in the cellar.

Research laboratories in analytical chemistry, sensorial
analysis, molecular biology, microorganisms and plant bio-
chemistry, microbiology and food chemistry make up the fi-
nal set up of research resources linked to the Faculty of
Oenology. For sensorial analysis a tasting room for up to 40
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people was built, with all the facilities regarding lighting and
isolation. A refrigerated wine storage room connecting to the
tasting room was also built.

The human factor: research groups

The research groups of the Department of Biochemistry and
Biotechnology are the most numerous within the Oenology
Unit. The research groups in Oenology from this department
are identified as Oenological Biochemistry and Oenological
Biotechnology.

The Oenological Biochemistry group deals with research
subjects in viticulture, fermentation and effects of wine com-
ponents on human health. In viticulture, applied research is
mostly carried out in the experimental plots and the water
availability to the grapevine is analyzed in terms of plant
growth and grape ripening. Soil structure and nutrient up-
take are strongly related to water availability and are studied
as related to leaf metabolism. Among the relevant factors for
wine quality in the ripening process, polyphenol synthesis is
a specific area of analysis [1]. Finally, cloning and sequenc-
ing Vitis genome and its expression completes the viticulture
research interests.

«Stuck» and «sluggish» fermentations are probably
among the problems of greatest import in modern oenology
[2]. A biochemical approach to this problem is taken by
members of the oenological biochemistry group in analysing
some of the most relevant factors, such as lipid metabolism
and the composition of the plasma membrane, membrane
carrier proteins, and nutrient uptake [3] on yeast exposed to
different stress factors such as ethanol, copper, organic
pesticides, etc [4, 5]. Due to the relevance of sparkling wine
in our immediate region, projects dealing with wine protein
characterisation related to foam formation and stability are
undertaken [6,7]. The influence of different winemaking
techniques on red colour extraction and stabilisation are
also analysed [8 – 11]. 

There is considerable evidence to suggest that small
amounts of alcoholic beverages reduce the risk of vascular
disease and total mortality in middle and old age. But it is not
clear whether wine is more protective than other alcoholic
beverages because it contains phenolic compounds. The
group has developed an animal experimental model which
can distinguish the effects of alcohol from the effects of the
non-alcoholic components present in wine [12], so as to de-
termine whether wine has effects other than those of alcohol
on cholesterol metabolism and oxidative status [13]. Due to
the complexity of in vivo studies; flavonoids, specially pro-
cyanidins, effects on cholesterol metabolism, fat reserves
[14] and oxidative stress are analyzed in cell lines. Also, the
distribution and metabolism of flavonoids are a subject of in-
tensive research in this group.

The oenological biotechnology group has focused their
research interest in the application of novel molecular biolo-
gy techniques to the different fields of oenology. Some of the
work was done in the field of viticulture by analising stress

factors in the growth and adaptation of grapevines [15, 16],
which led to the sequencing of some membrane proteins
[17]. Knowledge of these may be of industrial interest and
they are now protected by a registered patent [18]. Howev-
er, the main interest has been focused on industrial microor-
ganisms. The group has incorporated and developed mole-
cular biology techniques to identify different yeast species
[19], lactic acid [20] and acetic acid bacteria [21, 22]. These
techniques have been successfully applied to analyze yeast
population dynamics in different environmental conditions
during wine making. Thus, analysis of different winery envi-
ronments [23, 24], and oenological practices [25] have been
performed or are being peformed on yeast strain develop-
ment [26]. Also, the selection of yeast strains and their use
as fermentation starters has been carried out, already yield-
ing a comercial presentation [27].

Molecular analysis has also been applied to lactic acid
bacteria both for identification [20] and metabolic assess-
ment as response to different environmental situations. The
influence of compounds present in wine on kinetics of malo-
lactic fermentation and physiology of malolactic bacteria
have been studied, such as copper and other pesticides
[28, 29], fatty acids, sulphur dioxide, and phenolic com-
pounds [30]. The presence of bacteriophages in Oenococ-
cus oeni and its relation to lysogeny and stuck malolactic
fermentation has also been studied [31]. Additionally, sever-
al strains of malolactic bacteria have been isolated for use
as starters [32]. 

The Analytical Chemistry of Wine and Aliments Research
group which is a part of the Department of Analytical and Or-
ganic Chemistry, has been very active in developing analyti-
cal techniques for aroma and pesticide analysis in wine us-
ing innovative and conventional methods [4, 33-40]. Method
validation for wine and must analysis has been carried out
as well as assessment of the implementation of quality sys-
tems in different food analysis laboratories.

The Food Technology research group of the Department of
Chemical Engineering has developed research activities in
membrane separation techniques in wine and beer produc-
tion, characterisation of membrane fouling during microfiltra-
tion and new processes to prevent and control this [41-43].
Also, the use of continuous processes for stabilisation and
decoloration as well as the effects of must clarification on al-
coholic fermentation has been the focus of its research [44].

However, none of these actions will be effective if the pro-
fessional sector is not involved. Several research projects
are underway, although the researchers and the research
groups do not have the time to devote to administration and
the amount of faceto-face contact development required.
Thus, an oenologist acts as a conduit of knowledge, in order
to best utilize the Faculty’s human resources and match
them to the needs of the wine sector while promoting and
maintaining contact within the sector. 

All the Faculty’s researchers are very active in a wide vari-
ety of knowledge transfer activities, such as conferences,
seminars and meetings. A yearly symposium is held in Vi-
lafranca del Penedès which presents the most relevant ad-
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vances in oenological research done by the group re-
searchers. The conferences are collected in a publication
series, Oenology Today, published by the Oenology Unit of
the Reference Centre for Food Technology
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