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Abstract

This paper presents the results of a novel studyind de Tegpine heartwood wine) from the island of La Palma
(Canary Islands, Spain). The aim is to investigate its differential characteristics and contribute to typifying it within
the Denomination of OrigifWines of La Palrhd he analysis is based on a mixed approach combining a qualitative
ethnographic approach (22 interviews) and quantitative physic-chemical methods in a sample of 16 wines. [The
ethnographical study revealed the tradition and techniques of elaboration b¥fmedde Tedn turn, the physic-
chemical analysis revealed by chromatography a significant presenderpfneol due to elaboration in pine
barrels or casks. These samples were compared with a Greek Retsina wine, revealing the differences between these
two traditional wines. These data suggest ttiato de Te a unique product with distinctive characteristics anc
potential health benefits, owing to its significant content @érpineol resulting from its fermentation in Canary
pine casks.

Keywords:Wine, Fermented foods, Ethnography, Spain, Pine heartwood wine, CananMsiardis,Tea/olatile
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Introduction led to the beginning of the different winemaking cultures

Context of Vinos de Tea in the archipelago.

Wine is a drink that results from the spontaneous fer- Today, the Canary Islands are a subtropical Spanish
mentation of grape juice. It originated in the areas of region near the Atlantic coast of the Sahara, with a long
Irak-lIran and Georgia between 8000 and 6000 thousandand varied winemaking tradition attested by writers, in-

B.C. Then, wine became an endogenous and traditionatellectuals, and experts. Their climate, geography, and
drink throughout the Mediterranean, spread by Phoen- natural and cultural characteristics render them unique

ician and Greek merchants first, and then by the Romanin terms of winemaking variety and uniqueness, includ-

Empire. Winemaking heritage and tradition was well ing the absence of the Phylloxera parasite that swept
established when Spain initiated its process of coloniathrough all European historical vineyards. Moreover,

and imperial expansion, spreading winemaking culturewine is a cornerstone of the Canarian economy and cul-
from California to Chile. This process comprised the ture, representing a strategic part of the regional GPD
conquest of the Canary Islands, formerly inhabited by[1]. The island of La Palma stands out for its huge geo-
Berber cultures, throughout the fifteenth century. This logical, geographical, and biological diversity due to

unique microclimate and soil compositions (see Fit).
* Correspondenceablo.alonso.gonzalez@ipna.csic.es Moreover, it presents a unique ethnic composition due
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Fig. 1 Location of La Palma, at the north-western end of the Canarian archipelago. It has a surface’ aiig6airantly has 83,000 inhabitants. The south
of the island is characterized by internationally famous sweet Malvasietiprodnd coastal viticulture. In turn, the northern area includestineipalities of
Tijarafe, Puntagorda, and Garétf presents high-altitudesroic vineyards between 800 and 1600 m above sea level. Source: authors

J

conquest of the Canarian Archipelago in the fifteenth sustainable adaptation to the environment in a rather
and sixteenth centuries. This has made a large share dhistorically isolated environment. VT have been officially
traditional winemaking vocabulary deriving from Portu- recognised as a traditional wine by th@enominacién de
guese rather than Spanish. A significant ecological diver-Origen Vinos de la PalmgDOVP) since 1993Teais the
sity of minority and rare red and whiteVitis viniferae resinous heartwood of the autochthonous Canary pine
varietals predominate in the island. The major varietiesPinus canariensisised to make the casks wherein wine
harvested in 2018 were Negramoll, (4001), Listan Blancavas aged and preserved (F&)- This endemic conifer is
(381t), Albillo Criollo (174t), Listan Negro (131t), also highly resistant, which explains its former use as
Listan Prieto (67t), Vijariego Negro (55t), Castellanatraditional construction material. Its cultural imprint is
Negra (20t), Vijariego Blanco (17t), Malvasia Aromaticareflected in historical, cultural, and religious traditions,
Seca (15t), and minor amounts of Bastardo Negro, Basas well as place nameg][ The etymology of the Spanish
tardo Blanco, Forastera Blanca, Gual, Malvasia Aroméaword tea comes from the Latintaeda, which means res-
tica Dulce, Marmajuelo, Moscatel, Negramoll Mulata, inous pine (and torches made from it), as does tteyda
Pedro Xiemez, Sabro, Tintilla, and Verdello. of the former Berber inhabitants of the Canary Islands
What makes this northern area unique, however, is[3]. This unique trait gives VT their characteristic resin-
the traditional method of elaboration that results iWino  ous aroma and flavour. Despite possessing similar resin-
de Tea(hereafter VT), which literally mean®ine-heart- ous traits to the world-famous Greek Retsina wines
wood wing. This traditional winemaking elaboration (with more than 2000years of history), VT differs
was part of a self-consumption strategy resulting from agreatly. First, Retsina wines have been produced by
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adding resin directly to the wine in earthenware am-
phorae and later oak casks, and second, Retsinas are npt
stored in pine casks to preserve and age the widg [
Moreover, resin from pine heartwood confers different
fermentative qualities on wines, making them unique.
The properties of these casks are not dissimilar to
other traditional fermentation processes, providing
benefits such as improved bioavailability of some nu-
trients; destruction of antinutritional compounds such
as tannins, phytates, and polyphenols; and inhibition
of spoilage and pathogenic microorganisms facilitated

by the low pH [, 6]. Fig. 2 Detail of the heartwood of the Canary pineRinus
Canariensig protected tree species in the archipelago. Its wood
Previous research and necessity of this investigation shows a sharp contrast between the sapwood, or outer part, and

The need for this study is justified by the threat of dis- the he.artwo_od', or inner part. The fl_rst is soft and yellowr_sh-whlte in
colour; the inside, thteg is very resinous and has a reddish colour.

appearance of VT, which has undergone a significant det |; takes at least 30 years for the tree to start forrteagTheteais
crease in commercial production, from 9450 in 2007 to| practically incorruptible and solid, and has always been highly pfized
a scarce 13501 in 2018 and 2600 | in 2019. The threat tg in construction. Source: authors
the survival of VT is due to a number of issues. First,
there is a reduction in area and gradual disappearance ofiave started to address wine culture and tradition in the
traditional vineyard cultivation, due to the adoption of Canary Islands from an ethnographic perspective. The
modern techniques involving mechanization and intensi- most complete is the monograph by Pastor and Villase-
fication. Second, the generation of vine growers andfor [12], followed by some relevant local studied3
winemakers connected with the tradition of VT is old 18]. The natural sciences have dealt more extensively with
and mostly at the verge of retirement. Third, there is a Canary wine typologies and how to objectify them, but al-
loss of the material heritage associated with VT, includ-ways dissociating this organoleptic typicity from the heri-
ing know-how, artisanal coopering techniques of casktage and popular culture components always associated
making and repair, and traditional cellars, vats, andwith wine. Most studies typify wines according to basic
presses. Finally, there is a decrease in consumption gbhysical-chemical parameters (alcoholic strength, acidity,
VT because it is associated with the taste of older genersulphites, and sugars), which support the regulations of
ations. Younger generations prefer other kinds of wine,the eleven Denominations of Origin that certify the origin
and VT has not been marketed to achieve a position as and ‘quality of these wines 19]. In all these accounts
highly valorised and unique foodstuff among the thriving however, VT are only mentioned in passing, and mostly
tourism economy of La Palma. Only four professional described as an exotic product.
wineries and a few artisanal wineries currently produce There is only one study focusing specifically on VT,
VT, the latter for self-consumption only (Fig2). dating back to 1997 2(]. It analysed 18 samples, all col-
This precarious situation therefore clearly justifies this lected on the same date in artisanal wineries during the
study to identify the differential characteristics of this 1997 harvest. The authors concluded that the set of fac-
unigue fermented product and to contribute to its typifi- tors analysed did not permit the typification of VT,
cation within the DOVP. The results reveal that each mainly because of the different combinations of white
producer uses a different method, but they also shareand red varieties and elaboration methods. First, they
some common traits in terms of the grapes, casks, andound that colour was not a suitable criterion: rosés and
methods employed. Our study also found that the or- clarets prevailed but other VT could be considered reds.
ganoleptic quality that makes VT unique is closely asso-Second, their physic-chemical analysis of VT including
ciated with the increased presence of-terpineol pH, total acidity, tartaric acid, alcohol content, reducing
(C10H180) in particular. This is a monocyclic monoter- sugars, polyphenols, and colour parameters showed no
pene tertiary alcohol naturally present in various plant clear differences from non-VT wines. Third, the results
species, particularly pines, with potential health benefitsof the tasting panel they set up to assess VT were
[7-9]. These include antiproliferative, antihypertensive, contradictory. The best general scores were obtained by
and anti-inflammatory properties and a characteristic ‘modern’ winemaking procedures, whereby the musts
aroma [10, 11]. were fermented in stainless steel vats then transferred to
The lack of previous research makes this investigationpine casks for a short period (10 to 30 days). However,
even more necessary. In the field of the humanities andhe best overall score was obtained byteaditional’ VT,
social sciences, only recently some books and paperahose production method involved fermentation and
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long-term ageing in pine casks. The only two common- combined ethnographic and biochemical approaches
alities they found among VT wines were the low levelsin order to establish a precise correlation between the
of sulphites, aided by the preservative capacity of pineproduction methods and conditions for each specific
resins as antibacterial and antifungal, and the harvesVT and its analytical results.
time based on the optimal ripening time of Negramoll The biochemical approach focuses on the volatile
grapes. Thus, the results were inconclusive regarding the&eomposition of VT. Although several parameters may
typification of VT: firstly, because the authors did not play a role in wine characterization, volatile composition
establish correlations between cultural and natural fac-is considered the most important42, 23]. Wine aroma
tors, i.e. between modes of elaboration and physicis determined by a complex balance of various volatile
chemical patterns derived from analysis of samples, anadompounds R2]. These are responsible for the primary
second, the physic-chemical analysis focused on paramesr varietal aroma of the wines and play a key role in dif-
ters similar to other wines, leaving undetected the ferentiating the wines according to grape variety, pro-
unique properties of VT. duction area, and climatic factors. Volatile compounds
This is thus the first comprehensive study of VT from responsible for the secondary dfermentativé aroma of
a combined qualitative and quantitative approach. Basedvine compounds are obtained during alcoholic fermen-
on the lessons learnt from the previous study, the back-tation and their production is closely related to the
ground for this research is the interest of various profes-yeasts involved 43]. These volatile compounds are
sional wineries and public institutions in typifying VT, mostly terpenes, which contribute fruity or floral notes
given that there are currently different criteria to define to the aroma. The presence and concentration of varietal
VT according to each producer and the DOVP. The aim aromatic compounds has been used for the differenti-
is to position VT as a highly valorised and unique food- ation and characterization of wine, in conjunction with
stuff within the thriving tourism economy of La Palma secondary aromas2f]. The final net contribution of all
and to revert the current situation of abandonment and these compounds to the final aroma depends on whether
decreasing production. Indeed, to declare a VT &gp- their concentration in the wine is above the perception
ical by the appellation it must go through both physic- threshold 25].
chemical and subjective tests. Wines must fulfil certain The purpose of the qualitative ethnographic approach
criteria in terms of alcohol and sulphite content, and was to understand the traditions, values, and know-how
volatile acidity, among others, as well as undergoing aelated to VT. This allowed us to determine and compile
tasting panel of various wine experts who decidethe different elaboration methods, choose the VT sam-
whether it qualifies as VT or not. Thissubjectivé phase ples accordingly, and better interpret the physic-
often raises contradictory opinions among wine tasterschemical analysis of the sample&€, 27]. The method-
[21]. Thus, the aim of this study was to develop a moreology employed was more specifically ethno-agronomic,
profound typification of VT. In this direction, the re- which sees wine as the result of a historical process asso-
search aim of this project focused on the physic-ciated with a cultural and natural landscape shaped by
chemical and cultural parameters defining typicity, human work upon the environment 28-30]. The main
which would permit the establishment of differentiation methods of data acquisition were oral history and formal
criteria for VT and contribute to its preservation, valor- interviews with twenty-two winemakers and other pro-
isation, and future sustainability. The expected practicalfessionals. The strategy for data collection was a snow-
result is to establish functional criteria for differentiation ball sampling approach with semi-structured interviews,
of VT by tasters, institutions, producers, and consumers,whereby interviewees had room to express their views
a little known food product otherwise at the verge of freely while our main themes of interest were also pre-

disappearing. sented B1]. The interviews were then transcribed and
processed through software for qualitative analysis
Methods (NVivo) to facilitate their interpretation.

This paper reports the results of the first study of the Sixteen wine samples were collected between February
physic-chemical characteristics of VT. The purpose is2018 and May 2019, comprising 14 VT, a control wine
to develop a precise typification of VT based on afermented in stainless steel before its ageing irea
correlation between ethnographic data and physic-casks, and a Greek Retsina wine for comparison pur-
chemical analyses of wine samples to examine theiposes (see Tabl&). Retsina from the Aigealeia region of
volatile composition. The strategy was developed tak-Greece was chosen because of its traditional elaboration
ing into account the particular case of VT, fundamen- from Roditis grapes in amphorae with the addition of
tally the impossibility of simulating the many similar resin from Pinus brutia (Aleppo pine), also used in an-
fermentation and ageing conditions and varieties usedtiquity as sealant to prevent spoilage. The samples were
in all the samples studied. The investigation then submitted to a physic-chemical analysis to explore
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Table 1 Description of samples. Samples 1 to 10 were collected from non-professional cellars whose production is destined for self-
consumption. Samples 11 and 16 were control samples taken from a professional cellar, before and after the wiieaged in

barrels. Samples 12, 13, and 14 were collected #amines produced by professional wineries. Finally, sample 15-R is a Retsina

wine bought from the cellar in Greece in order to compare it wélwines. Source: authors

their volatile aromatic profile, including monoterpenes, Results and discussion

polyoxygenated terpenes, C13 norisoprenoids, alcoholdistorical knowledge about VT

volatile phenols, and C6 and carbonyl compound32].  The history of VT remains mostly unknown, as the key
The volatile aromatic compounds were separated usingarchives of northern La Palma have suffered various
solid phase extraction (SPE) cartridges (Bond Elut-ENVfires. We know that the first cultivars arrived on the is-
500 mg, 6 ml) from 100 ml samples of wine. land in 1505, when the Spaniard Juan Cabrera planted
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them in Los Llanos. Vine plantations and winemaking
expanded in the northern areas of Tijarafe and Punta-
gorda, thanks to the arrival of Portuguese settlers with
their own cultivars, and indeed winemaking vocabulary
in La Palma employs many Portuguese words. In a way
then VT is the result of the ethnic mixing between

Spanish and Portuguese immigrants. In the isolated
areas of the north, pine casks were for centuries the only
way of preserving and ageing wine, mostly for family
consumption within a self-sufficient economy. Commer-
cial records show the important role played by exports
of Malvasia wine from southern La Palma without men-
tioning VT, considered by most locals a low-quality wine
until the present. Oral history only allowed us to docu-

ment a low-grade trade in VT from Puntagorda and
Garafia to the eastern town of Los Sauces, where V1
were highly appreciated by wine consumers (F3).

| Fig. 4 High-altitude vineyard in northern La Palma. The island holds

one the highest vineyards in the world, and the highest in Spain
and Europe, ranging between 700 and 1600 m high. This allows
grapes to reach the necessary acidity to produce quality wires.
wines were traditionally produced with mixtures of grapes from

Modern and traditional elaboration and winemaking v
these vineyards. Source: authors

The 14 VT samples and the control wine fermented in
stainless steel come from high-altitude vineyards in the
north-western area of La Palma at between 800 andNegramoll makes up the bulk of the wine, providing
1600 m above sea level (see H.in a region character- acidity and sugar depending on the harvest conditions.
ized by basaltic lava soils typical of this volcanic island. VT samples can be divided betweemmodern and
The average temperature is 20 °C in summer and 18 °Ctraditional’ elaborations. Modern VT production from

in winter, with a concentration of rainfall in the month four professional wineries (samples 12, 13, 14, and 16)
of December and almost drought conditions throughout follows a winemaking protocol involving the mixture of
the rest of the year. The VT samples present a mixturewhite and red grapes. After destemming and crushing,
of the dominant grape varieties in the north-west of La the musts then ferment in stainless steel tanks. After fer-
Palma, namely Negramoll, Listan Blanco, Prieto, Albillo,mentation ends, wines are racked into‘@eari tank, and
and Almufieco. The white varieties Listan Blanco andthen transferred to a Canary pine heartwood ¢a) cask
Albillo ripen earlier and both provide sugar, the Albillo for a brief period ranging between 20 days to a month,
acidity. The red varieties Almufieco and Prieto are earl-to be finally filtered and bottled. Common oenological
ier than Negramoll and provide colour and acidity, while additives such as sulphites, yeasts, and tartaric acid are
employed.

Although the traditional production of VT has been
largely lost, it is still possible to find winemakers produ-
cing it in a very similar way. According to traditional VT
producers, there was no single form of traditional pro-
duction, but rather a shared way of doing things with
variations among families, producers, and areas, result-
ing from adaptations to different landscape and weather
conditions, available techniques and materials, and to
the tastes of each. Traditional elaborations from non-
professional wineries (samples 1 to 10) follow fermenta-
tion methods both in Tea casks and stainless steel de-
posits at artisan cellars that employ few oenological
products (mainly sulphites) or technological appliances

Fig. 3 Commercial brands afino de Tei 2020 sampled in the
study. From left to right, EI Nispefaediunby Vega Norte, Vifiardg
and Vitega. Theeamade by Vifiarda en 2019 was employed as
control sample before and after ageingt@a Production is limited
and lack of commercial viability threatens the survival of this
traditional wine. Source: authors

(e.g. machines such as destemmers and stainless steel
vats). The main difference compared with professional
cellars is the ageing time iffea casks (from 1 month to
3years), but also aspects including the number of suc-
cessive uses of casks, and the degreeckgfaning of the
cask after it is emptied (less technology and chemical
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