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Abstract

:

Tunisia has a long tradition of viticulture, and the grapevine is used for a variety of traditional foods. The country has many plant-based dishes, which may have different compositions and names depending on the region of origin. Unfortunately, over the years, traditional preparations are no longer as popular as they used to be, due to both changing lifestyles and the introduction of new crops and foods. For example, the use of grapevine in traditional dishes has declined as traditions have been lost and habits have changed in favor of new, ready-to-eat foods. The close link between grapevine, culture and territory requires an appropriate evaluation and characterization of traditional foods in order to enhance and extend their use, ensure their sustainability and preserve the varieties used to produce them. This review analyzes the use of local grapevine varieties in different traditional dishes as a means to preserve an invaluable natural and cultural resource and heritage.
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1. Introduction


The species V. vinifera originated 65 million years ago in Eurasia and includes the cultivated subsp. vinifera (or sativa) and the wild progenitor subsp. sylvestris, from which it was domesticated 6000–8000 years ago in the Near East [1,2]. Both forms still exist today in Eurasia and North Africa, with around 6000 to 10,000 varieties being cultivated worldwide. The great diversity of varieties is due to different genetic contributions of local sylvestris populations, as well as to multilocal selection and domestication of sylvestris genotypes for various traits such as fruit yield and quality, vigor, and disease resistance [3,4,5,6]. The grapevine is one of the most economically important and widespread fruit crops in the world, with an annual production of about 75 million tons, half of which is used for wine production, one-third is consumed fresh, and the rest is dried and processed into grapevine juice or must [7]. In Tunisia, viticulture is very old, and its first historical evidence dates back to 6000 BC [8]. Today, viticulture covers 9300 hectares and produces 31,000 tons of grapes from more than 100 varieties with great genetic diversity [9,10]. Consumers today recognize the importance of preserving biodiversity, honoring their roots and identity by preserving local knowledge and enhancing typical products [11]. Unlike other species, such as citrus fruits, which have a long shelf life [12], the perishability of grapes and their short harvest time have contributed to their use in many traditional foods to extend their shelf life while giving them special sensory and health properties [13,14]. The grapevine is, indeed, very rich in vitamins, minerals, lipids and fiber as well as phenolic compounds, flavonoids, anthocyanins, stilbenes and lipids, which have positive effects on human health. Nevertheless, the use of the grapevine in a variety of traditional foods is declining as traditions have been lost and habits have changed in favor of introduced crops [15], as well as due to the laborious and time-consuming processing [16]. Several indigenous genotypes are highly valued for their organoleptic properties and commercial potential and are still cultivated from the humid areas of the Kroumirie-Mogods mountains to the arid region of Rjim maâtoug, in the south-west of the country [17]. However, their substitution by newly bred varieties has led to a rapid decline in the number of local genotypes that are well adapted to the local bioclimatic and edaphic conditions [18].



Adequately recognizing and valuing traditional foods and expanding their use is a wise approach to ensuring their sustainability and preserving the varieties used for their preparation [19]. However, specific regulations need to be developed to ensure the authenticity and safety of these traditional foods. The European Union has created a three-tier system to promote and protect regional foods, which includes the designations “Protected Designation of Origin” (PDO), “Protected Geographical Indication” (PGI), and “Traditional Specialty Guaranteed” (TSG), and numerous procedures have been put in place to ensure the conformity of the labeling with the products [20]. This system has been implemented in Tunisia through the introduction of the AOC (Controlled Appellation of Origin) and IP (Indication of Provenance) labels, which contribute to the preservation and valorization of the different crop varieties and the food products made from them and promote the sustainable development of the region of origin [21]. In the northern regions of Tunisia, there are now seven AOCs for wines: Grand cru de Mornag, Mornag, Thibar, Coteaux d’Utique, Tebourba, Sidi Salem and Kélibia, which are in great demand and enjoy a high reputation (http://www.aoc-ip.tn/index.php/liste-des-aoc-ip/item/52-vins-de-tunisie, accessed on 15 January 2024) [22]. Nowadays, people are aware of the health benefits of traditional cuisine, and although many of the traditional dishes are still prepared for special occasions and festivals, some of them are being abandoned because they are expensive and require a lot of time and expertise to prepare [23]. The Food and Agriculture Organization of the United Nations (FAO) emphasizes the importance of recognizing the role of traditional food systems in preserving crop biodiversity [24]. In this review, the use of grapes in Tunisian culinary traditions is examined in the context of the specific characteristics of autochthonous grapevine varieties to emphasize the role of traditional knowledge in the conservation of an invaluable natural and cultural heritage.




2. History and Symbolism of the Grapevine


The vine is an important cultivated plant in many Euro-Mediterranean cultures [25,26,27], associated with deities and sacred rituals, and frequently depicted on artefacts of ancient cultures (e.g., Egyptian, Greek, Roman) [28]. The tree, fruit and leaves are repeatedly mentioned in the holy books as symbols of life [29], wealth, fertility and prosperity, and the vine is one of the nineteen medicinal plants mentioned in the Holy Qu’ran [30].



In Tunisia, the vine was introduced by the Phoenicians and subsequently spread throughout the country, especially in the eastern coastal regions [31]. Its cultivation was attested in 310 BC near Carthage by the Sicilian Diodorus, and the importance of the viticultural heritage in Africa is emphasized in Magon’s precepts [32]. Viticulture is particularly widespread in the northern and eastern coastal regions of Tunisia where was never abandoned, despite periods of declining production. It experienced an upswing during the colonial period in the 19th century [33], but it was only after the outbreak of phylloxera in Europe that a wine industry developed in Tunisia as a producer of red wines with a high alcohol content, which were used by the French to blend their wines [34]. The increasing use of a few main varieties, such as Carignan, Cinsaut, Alicante, Mourvèdre, Aramon and Grenache signaled the beginning of the loss of the old varieties traditionally cultivated before the 1880s, such as Fayoumi, Chaouch and Khalili [35].




3. The Diversity of Grapevine Genetic Resources in Tunisia


The only endemic taxon of Vitaceae in Europe and the Maghreb regions is the wild grapevine, which is considered the ancestor of the cultivated form [36]. The two subspecies can be distinguished by morphological traits [37], and the wild vines are dioecious, whereas most cultivated grapevines are predominantly hermaphroditic and self-pollinating [38]. Tunisia is considered a center of grapevine diversification, as evidenced by the great genetic diversity of both cultivated and wild subspecies and spontaneous hybrids [39,40]. Northern Tunisia preserves numerous populations of wild grapevine in forest, mountain and lowland ecosystems [41]. These small and fragmented populations, such as those in Djebba, Ouchtata, Ghar el Melh, Tebaynia, Balta, etc., are considered hotspots with high biodiversity but are poorly studied and threatened with extinction [42].



Different types of molecular markers are routinely used for grapevine genotyping, in particular nuclear and chloroplastic microsatellite markers (SSRs) [43,44] and Single Nucleotide Polymorphisms (SNPs) [45,46]. They have been used to characterize autochthonous Tunisian varieties [47,48], and have shown that Tunisian grapevine germplasm has a high genetic diversity [49]. This is probably due to the hybridization of imported cultivars with local wild populations and to somatic mutations resulting from massive vegetative propagation [50]. Table 1 lists the most important autochthonous Tunisian varieties.




4. The Nutritional Benefits of the Grapevine


Grapevine is one of the fruits with the highest average carbohydrate content (15%) but has a low glycemic index and is an excellent source of manganese and potassium, as well as of vitamins B6, B1, and C [51]. It also contains important bioactive compounds such as flavonoids, polyphenols, anthocyanins and stilbene derivatives (resveratrol), which have various therapeutic effects, such as antioxidant, anticarcinogenic, antimicrobial, antiviral, anti-ageing, anti-inflammatory, antidiabetic, cardioprotective, hepatoprotective, and neuroprotective effects [52]. Sultanas have been studied for their antioxidant properties [53] and their content of polyphenols, reduction of postprandial insulin response, lowering of cholesterol levels, protection against cardiovascular diseases, as well as their preventive effect on colon cancer, etc. [54]. The various nutritional and nutraceutical properties of grapes make them functional foods. The skin is rich in tannins and non-flavonoid stilbenes (resveratrol), and the pulp contains non-flavonoid hydroxycinnamic acids [55]. Oilseeds have been shown to have antioxidant and anti-inflammatory effects as they contain mainly flavan-3-ols and many non-flavonoids, which are present in the skin and in the pulp, whose total phenolic content is ten times higher than in the skin [56]. Some components of grape seed oil, such as fatty acids (linoleic acid), vitamin E and phytosterols as well as hydrophilic phenols are promising not only as nutrients but also as therapeutic compounds [57].




5. Traditional Tunisian Foods Based on the Grapevine


Within the Arab region known as the Berber world, the Maghreb is a geographical area that includes Tunisia, Algeria, Morocco, Libya and Mauritania. The cuisine is more Mediterranean than Arabic and is prepared using various methods such as fermentation, salting, drying and curing. Olive oil and couscous are the pillars of their diet [58]. Tunisian cuisine is a mixture of Mediterranean and Berber flavors and has its roots in the Romans, Vandals, Byzantines, Arabs, Spaniards, Turks, Italians (Sicilians), French and the indigenous Punic-Berber peoples. Traditional foods in Tunisia consist mainly of cereals, olive oil and dried fruits such as grapes, figs [59] and apricots [60]. Sultanas are used in the preparation of many typical and regional dishes for special religious or family occasions, festivals and ceremonies, as well as events such as the birth of a child, or the Aid after Ramadan (the Muslim holy month) (Table 2, Figure 1).



In Tunisia, several traditional dishes are prepared with dried grapes obtained from the cultivation of minor local varieties. These varieties are often grown in marginal, low-yielding and drought-prone areas and represent small populations that are at high risk of extinction due to the introduction of high-yielding foreign varieties [62]. They are well adapted and acclimatized to harsh soil and climate conditions such as drought, calcareous soils, high temperatures, and salt water, allowing them to survive through the years [62,63].



Among others, significant are the grapevine varieties Meski from Raf Raf, Asli from Kerkennah and Razzegui from Mahdia [64] (Figure 2).



In north-east Tunisia, the dominant variety is “Meski Raf Raf,” also known as Muscat (Figure 3), as it is cultivated on more than 90% of the vineyard area [62], where traditional knowledge of cultivation techniques (propagation, pruning, soil cultivation) and grapevine drying and processing has been preserved. “Meski Raf Raf” is a white grapevine variety characterized by a very high sugar and phenolic content, which makes it, therefore, very popular for refining and garnishing various traditional dishes [64]. In the region, the variety is the basis for two very popular traditional dishes: the “Mrouzia,” a lamb dish prepared for the religious feast of Aid el Kabir, and the “Rechta Njara Hloua,” a very nutritious dish of semolina and dried fruits, typical of the Biserte region and used in the month of Ramadan (Table 2).



In southern Tunisia, the Kerkennah Islands (formerly Cyrannis) are considered a conservatory for the indigenous V. vinifera L. In the fifth century, Herodotus described Kerkennah as covered with vineyards and olive groves, and according to Minangouin [65], it was ideal for growing vines. On the island, eighteen kilometers from the mainland, the inhabitants have managed to preserve their unique identity as well as the plant genetic resources, despite the adverse conditions and difficult soils [66]. The most important grape varieties are “Asli” and “Tounsi,” but the Kerkennian culinary heritage is particularly linked to the “Asli” grapevine variety (Figure 4).



The “Asli” variety, already mentioned by Pliny the Great, is an autochthonous grapevine variety that is still cultivated in small vineyards. Given the persistent drought, calcareous soil and sea spray that prevail on the Kerkennah Islands, the vines are grown exclusively as self-rooting plants without irrigation; thus, they have specific adaptive traits to these severe abiotic constraints [18,64,67]. The variety produces fruit of exceptional quality in the typical climate of the archipelago. The berries reach a very high Brix degree (13°30), and the free aroma is very strong and complex due to the high concentration of volatile compounds, especially the non-terpenyls [35]. The variety is characterized by fine fruits, a sweet taste and early ripeness, which makes it ideal for the production of raisins, which are highly appreciated for the preparation of many local dishes, such as jelly and jam [64]. The variety is used for the preparation of “Terbib”, a highly nutritious drink used for women’s recovery after childbirth, and “Zommita”, a mixture of barley, fenugreek, and spices that is kept as a powder and used for breakfast (Table 2). Another typical product prepared with this variety is “Laklouka”, a dessert made of grapevine juice with barley, chickpeas, cumin, fennel, pomegranate peel, coriander and sesame seeds (Table 2).



The island of Kerkennah is also known for various types of wine, but especially for Asli wine, which is still a marginal production intended for family consumption and is mainly consumed by sailors in winter. The grapes are harvested when they are very ripe, washed and placed in a large, typical clay jar (khabia), which is hermetically sealed with plastic and leather, until the must is filtered and fermented into wine [64] (Figure 5). Vinegar is also made from the residue of Asli wine production by adding rainwater and storing it in the shade for 20 days before it is filtered and stored in tightly sealed jars.



In south-eastern Tunisia, the island of Djerba is a center for the preservation of indigenous grape varieties. In particular, the autochthonous variety “Tounsi Djerba” (Figure 6A) has been preserved on the island. The variety differs from the homonymous “Tounsi” typical of the Kerkennan Islands (Figure 6B) [64], both phenotypically, at leaf, flower, and bunch level [64], and genetically. According to Zoghlami et al. [47], the variety “Tounsi Djerba” is genetically more related to the variety Asli and the red, highly aromatic variety “Khamri”, which is typical of northern Tunisia, where it is used for the production of a high-quality traditional wine and for table grapes. On the island, the variety is traditionally used by the local Jewish community of El Hara to produce a typical wine according to specific and ancient techniques that are still practiced today [64,68]. The variety is also used for the preparation of “maâkoud”, a type of sweetened/savory sauce made from beef cooked in grapevine juice and thickened with starch, prepared for the Anchoura festival, which celebrates the liberation of Moseh from the Faraoh (Table 2).




6. Conclusions


Traditional varieties represent valuable genetic reserves for crop improvement, e.g., for adaptation to biotic and abiotic stress factors, but they often consist of small populations that are at high risk of extinction due to the introduction of high-yielding commercial foreign varieties [69]. Growing consumer interest in typical, ecological and socially sustainable foods that move away from mass-production could be the key to ensuring the survival of these genetic resources through economic compensation. In Tunisia, many traditional foods and culinary traditions based on the use of indigenous grapevine varieties have been preserved. Their promotion and utilization could represent an ecological practice for the conservation of biodiversity. INRAT and NGBT, in collaboration with local farmers, have implemented numerous participatory on-farm conservation programs to restore and rehabilitate indigenous grapevine varieties such as Asli in Kerkennah and Meski in Raf Raf in their original environment [62]. These varieties have already been evaluated, and the procedure for obtaining a “Protected Designation of Origin (PDO)” is underway. Extending these initiatives to other varieties and crops would be desirable and would be an effective contribution to maintaining and promoting ecologically sound and more sustainable production systems, improving the resilience of agriculture and supporting healthier ecosystems in Tunisia.
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Figure 1. Traditional Tunisian dishes prepared with raisin: (A) Douida; (B) Borzgane; (C) Charmoula; (D) Laklouka; (E) Rechta Njara Hloua; (F) Ftayer be Zbib; (G) Marka Hlouwa; (H) Couscous with lamb. 
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Figure 2. Map of Tunisia with areas preserving local grapevine varieties used as dried raisins in traditional foods: (A) “Meski” variety native from Raf Raf; (B) Razzegui variety native from Mahdia. (C) Asli variety native from Kerkennah. 
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Figure 3. Morphological description of the cultivated variety of Meski Raf Raf. 
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Figure 4. Morphological description of the cultivated variety of Asli Kerkennah. 
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Figure 5. The “khabia” for the conservation of the Asli wine on the Kerkennah Islands. 
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Figure 6. Morphological description of the Tounsi cultivated varieties: (A) cv. Tounsi Jerba, (B) cv. Tounsi Kerkennah. 
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Table 1. The main autochthonous varieties of grapevines cultivated in Tunisia (National Institute of Agronomic Research of Tunisia, INRAT, http://www.inrat.agrinet.tn/index.php/fr/, accessed on 4 February 2024).






Table 1. The main autochthonous varieties of grapevines cultivated in Tunisia (National Institute of Agronomic Research of Tunisia, INRAT, http://www.inrat.agrinet.tn/index.php/fr/, accessed on 4 February 2024).











	Variety
	Origin
	Variety
	Origin





	Muscat de Raf Raf
	Raf Raf
	Chetoui
	Nafta



	M’guargueb Akhal
	Raf Raf
	Arbi Abiadh
	Nafta



	Bidh EL H’mem
	Raf Raf
	Guelb Sardouk
	Nafta



	Chaaraoui
	Raf Raf
	Khalt Abiadh
	Nafta



	Farrani
	Raf Raf
	Saouadi
	Nafta



	Tebourbi
	Raf Raf
	Khamri
	Nafta



	Marsaoui
	Raf Raf
	Arbi Akhal
	Sbiba



	Rozaki
	Raf Raf
	Asli
	Sfax—Kerkennah



	Beldi
	Raf Raf
	Mehdoui
	Sfax—Kerkennah



	Hammemi
	Raf Raf
	Dalia
	Sfax—Kerkennah



	Boukhasla
	Raf Raf
	Jerbi
	Sfax—Kerkennah



	Essifi
	Raf Raf
	Souabey Eldjia
	Sfax—Kerkennah



	Kohli
	Raf Raf
	El Kohli
	Mahdia



	Farranah
	Raf Raf
	Beldi
	Mahdia



	El Abiadh
	Zaghouan
	Arbi Akhal
	Mahdia



	R‘kihi
	Bargou
	Limaoua
	Gabès



	Bazzoul El Bagra
	Bargou
	Khalt Bou Chemma
	Gabès



	Khadhri
	Bargou
	Bazzoul El Kalba El Bidha
	Gabès



	Djebbi
	Djebba
	Medina
	Gabès



	Garaï
	Djebba
	Chaouch
	Jerba



	Bahbahi
	Djebba
	Tounsi
	Jerba



	Testouri
	Djebba
	Arricha
	Jerba



	Neb J’mel
	Djebba
	Saguasli
	Jerba



	Neb J’mel
	Balta
	Meski Abiadh
	Tozeur



	Arbi Abiadh
	Tozeur
	El Kefi
	Le Kef



	Razzegui
	Mahdia
	
	










 





Table 2. Examples of traditional Tunisian dishes in which local grapes are used [61].
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	Traditional Dish Name
	Origin
	Description





	Douida
	Nabeul region (north-east)
	Dish prepared on the Achoura, the religious feast that commemorates the day God saved Moses from Pharaoh. It is a somewhat very fine turmeric-based spaghetti prepared with chicken and served with boiled eggs, chickpeas, sweets, sultanas, peeled almonds and dates.



	Marka Hlouwa
	Whole country
	Prepared for several ceremonies, it consists of mutton pieces seasoned with pepper, salt and saffron and cooked with olive oil and water. Almonds, chestnuts, dried apricots, dried plums and raisins are then added.



	Mrouzia
	Nabeul, Testour and Tunis
	Prepared during Aid el Kabir and other religious festivals, it is made with lamb, dried plums and apricots, salt, honey, vinegar, starch, an infusion of saffron and orange flowers water and raisins. Honey and fat keep the food for a long time.



	Terbib
	Kerkennah Islands
	Drink based on carob, fennel, dried figs, sultanas and water. It is a very nutritious drink used to recover woman after the childbirth.



	Couscous with lamb
	Whole country
	This is a special couscous prepared for weddings or other important occasions. Raisins are added to the couscous sauce prepared with olive oil, seasoned lamb, onions, concentrated tomatoes, salt, and chickpeas, and decorated with meat, raisins and chickpeas.



	Masfouf
	North Tunisia and Sahel
	It is couscous prepared during Ramadan, with sultanas or fresh grapes. It is soaked with orange blossom water and decorated with nuts.



	Maâkoud
	Djerba
	Prepared on the Achoura, it is a type of salted and sweetened cream made from beef boiled with ground black sultanas, onions, cinnamon, salt, paprika and sugar. Starch and rose water are also added.



	Zommita
	Islands of Kerkennah and Djerba.
	Zommita is prepared during the grape harvest, with barley, fenugreek and spices. It can be kept in powder form all year round and used for breakfast, mixed with water, olive oil and fresh grapes of local varieties.



	Charmoula
	Aid el Fitr in the Sfax region
	Sauce made from olive oil, onions and sultanas, which is eaten with salted fish. The sweet and spicy mixture creates a strong thirst that induces rapid rehydration after Ramadan.



	Laklouka
	Sfax and the Kerkennah islands
	It is a traditional sweet generally prepared in winter with dried raisins boiled in water, filtered, filtrated and boiled again. The juice obtained is mixed with flour, Bsissa (prepared from barley, chickpeas, cumin, fennel, pomegranate peel, coriander and sesame seeds) and boiled olive oil. The dessert is then decorated with almond.



	Ftayer be Zbib
	Sousse region on the 14th day of Ramadan
	A type of donut made from semolina, dry yeast, salt and sultanas, to which a filtered infusion of fennel and aniseed is added. After baking, the 10 cm diameter donuts are deep-fried in olive oil over a low heat and sprinkled with sultanas and sugar or honey.



	Borzgane
	Béjà and Le Kef in the north-western
	It is prepared on 14th May to celebrate the Berber month of Mayou, which marks the end of spring and the beginning of summer. It is a type of couscous with lamb cooked with rosemary, sultanas, butter, milk, olive oil, dates, dried raisins and nuts. The pieces of lamb are coated with salt, pepper and cinnamon and stewed in a pan filled with water and rosemary. The dish is decorated with dried raisins, almonds, nuts, hazelnuts and pistachios.



	Rechta Njara Hloua ou Rfissa
	Bizerte (North Est)
	It is prepared during the month of Ramadan and consists of semolina, butter, sugar, geranium water, raisins, nuts and dates.
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