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Abstract

Among the different vegetable crops, tomato is one of the most popular and widely cultivated in the
world due to its socio-economic and nutritional importance. There are more than 25,000 tomato
varieties, although only 20% are marketed, which is causing a loss of valuable genetic diversity through
the loss of cultivars and the disappearance of traditional and local varieties. In this sense, landraces
cover a wide genetic diversity that can help mitigate the current genetic erosion within agricultural
diversity, improving nutritional and organoleptic traits compared to commercial F1. The objective of
this study was to determine the diversity of fruit quality parameters related to nutritional and bioactive
compounds such as glucose and fructose, organic acids as glutamic, malic and citric acid, vitamin C
and carotenoids of forty-eight tomato landraces belonging to nine different cultivar groups: 'Flor de
Baladre' 'Corazon’ 'de la Sierra’ 'Muchamiel’ 'de la Pera’ 'Pimiento’ 'Kumato' 'Mesa Murciano' and
'Cherry'. Fruits with different shapes (squared, slightly flattened, rounded, heart-shaped, long oblong
and pyriform), colours (vellow, P and R) and sizes (from very small to very large) were included in this
study. The highest values in compounds related to the organoleptic quality of the fruits were found in
the orange and yellow 'Cherry' varieties. While the varieties belonging to the 'Cherry' and 'Pimiento’
types showed a high content of compounds related to the functional quality (vitamin C and carotenoids).
The results obtained show an important intravarietal and intervarietal variability, which would allow
the selection of varieties to be used in breeding lines focused on obtaining fruits of high organoleptic
and nutritional quality.
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1. INTRODUCTION

In addition to its economic importance, the agricultural sector has a direct impact on the preservation of
the rural way of life and the environment, and therefore plays a key role in land management and has a
great responsibility in the preservation of natural resources. In the European area, almost 50% of the
territory is covered by agricultural land, so monitoring the conditions for sustainable agriculture is very
important in order to achieve the desired balance between agriculture and the environment. While the
agricultural sector continues to grow, global agrobiodiversity is decreasing due to the loss of genetic
diversity in food crop varieties (Messmer, 2015). This has led to a notable loss in the nutritional quality,
flavour and taste of vegetables (Figas et al., 2015, Ribes-Moya et al., 2018).

Unfortunately, modern agriculture does not make the right choices, as it focuses its efforts on the
development of economically important plant varieties, prioritizing traits such as high yield, longevity
and visual impact, but neglecting organoleptic and nutritional quality, leading to consumer
dissatisfaction (Casals et al., 2011, Oltman, 2014). In this context, traditional varieties play a
fundamental social, environmental and agronomic role in ecosystems. These local varieties (or
landraces) represent a genetic heritage and a source of biodiversity, and are the result of a selection
process carried out by farmers over generations. The main selection criterion has been organoleptic
properties, of which flavour is one of the most important. In this sense, several studies show the
superiority of traditional vegetable varieties over commercial ones, taking into account aspects of
flavour (Klee and Tieman, 2018), aroma (Cheng et al., 2020), content of compounds beneficial to health
(Martinez-Ispizua, et al., 2021) and consumer appreciation (Sinesio et al., 2021). Another interesting
aspect of traditional varieties is that their selection/breeding process has been based on their ability to
adapt to local environmental conditions with specific edaphic-climatic characteristics, mainly in the
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context of traditional low-input farming systems, so that in many cases they are expected to show
satisfactory performance under stress conditions (Fita et al., 2015). In particular, the cultivation of
horticultural products in areas of eastern Spain is conditioned by various factors that limit production
and affect crop quality, such as scarcity of water resources, high temperatures and poor soil quality
(erosion and salinisation) (Alrteimei et al., 2022, Bonachela et al., 2022, Polade et al., 2017). In this
scenario, traditional varieties are usually excellent starting materials for breeding programmes, since
farmers have selected these landraces or heirlooms for their great behaviour in low input systems and
under stress conditions (Cebrino, et al., 2011, Ribes-Moya, et al., 2018, Fullana-Pericas et al., 2022). In
addition, promoting their cultivation contributes to the enhancement of agrobiodiversity in the agrifood
sector, thus stabilising food production (Renard and Tilman, 2019).

Tomato (Solanum Ilycopersicum) crops are of great economic, social and cultural importance, as they
are consumed all over the world. This crop occupies a large area in the eastern part of Spain (about
30,000 ha) and is the most important vegetable produced in Spain, with a total production of 200,000 T.
From a nutritional point of view, tomato is considered a high quality food in terms of its content of
vitamins, phenolics, carotenoids and antioxidant capacity (Morales-Soto et al., 2014, Kavitha et al.,
2014, Flores et al., 2016, Flores et al., 2017, Flores et al., 2018, Ribes-Moya et al., 2020, Guijarro-Real
et al., 2023) and traditional genotypes have been found to have very high levels of these compounds and
'taste-of-the-past' flavours, making them more attractive and healthier for consumers (Figas et al., 2015,
Ribes-Moya et al., 2018, Moreno-Peris et al., 2020).

The aim of this study was to determine the diversity of fruit quality parameters related to nutritional and
bioactive compounds such as glucose and fructose, organic acids such as glutamic, malic and citric
acids, vitamin C and carotenoids of forty-eight tomato landraces belonging to nine different cultivar
groups: 'Flor de Baladre', 'Corazon', 'de la Sierra', 'Muchamiel', 'de la Pera', 'Pimiento’, 'Kumato', 'Mesa
Murciano' and 'Cherry'. Fruits of different shapes (square, slightly flattened, rounded, heart-shaped,
oblong and pyriform), colours (yellow, pink, red and orange) and sizes (from very small to very large)
were included in this study.

2. MATERIALS AND METHODS
2.1. Materials

Forty-eight traditional genotypes of tomato (Solanum lycopersicum L., Fig. 1) were provided by the
genebank of the Instituto Murciano de Investigacion y Desarrollo Agrario y Medioambiental
(BAGERIM_IMIDA) and grown in a greenhouse at an experimental farm (La Pilica) located in Aguilas
(Murcia, SE Spain, -1.483, 37.433). This area has a desert-arid climate with mild temperatures and was
irrigated with a mixture of desalinated water and well water (1.8-2 dS m™). The crop design was the
same for all varieties, in single rows with 40 cm plant spacing within the row and 1 m row spacing. The
plots were managed according to a low-input tomato production management system, using integrated
pest management with the support of flower margins to promote the presence of auxiliary fauna, mainly
Macrolophus sp. to control fruit worms as Tuta absoluta and whiteflies. The plants were maintained
until the end of the production phase (150-240 days after transplanting, depending on the genotype).
Throughout production, fruits were collected and weighed individually to determine total number and
average weight. For the analysis of quality parameters, fully red and ripe fruits were selected from
trusses 2-4, discarding those that were not homogeneous in colour or had any defect. The ripeness of the
fruit was measured daily to avoid over-ripening.

2.2. Methods

To determine the mean weight, colour and equatorial and longitudinal diameter of the fruits, four sub-
samples of at least ten ripe fruits were randomly collected and processed individually. The weight of
each fruit was determined using a Mettler Toledo PG 6002-S (Uznach, Switzerland) balance, colour was
measured with a MinoltaCR-200 colourimeter (Ramsey, NJ, USA) and the diameter was determined
using a Mitutoyo Digimatic caliper (Japan). Tomatoes belonging to the same tank were cut into small
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pieces, mixed, frozen in liquid N, and homogenized in a food processor (Thermomix, Vorwerk,
Switzerland). The homogenate of each sample was frozen at -80 °C for further analysis.

Total soluble solids (TSS) content was determined with a calibrated hand-held refractometer (Atago,
USA) and expressed as °Brix, and titratable acidity (TA) were determined by titration with 0.1 N NaOH
with an endpoint titrator (Mettlet Toledo, USA) and expressed as grams of citric acid per liter of juice.

Fig. 1. Pictures of the accessions studied according to the key in table 1. From one to forty-eight, from
right to left and from top to bottom.

Soluble sugars and organic acids were extracted with water and subsequently purified using C18 Sep-
Pak cartridges (Flores et al., 2016). Soluble sugars were analysed in a liquid chromatograph (Agilent
1100 Waldbronn, Germany) equipped with a refraction index detector and a CARBOSep CHO-682
LEAD column using ultrapure water as mobile phase at a flow rate of 0.4 mL min™', and organic acids
were determined by liquid chromatography using a G6410A triple quadrupole mass spectrometer
detector (Agilent Technologies, Santa Clara, CA, USA) according to Flores et al. (2012).

Vitamin C (ascorbic and dehydroascorbic acids) was determined according to the method developed by
Fenoll et al. (2011), briefly, tomato samples were homogenised with EDTA, 0.05% (w/v) and
dithiothreitol and analysed by LC-MS-MS (Agilent Technologies, Santa Clara, CA, USA).

Total carotenoids and chlorophyll were extracted with ethyl acetate and determined by measuring the
optical density at 450, 663 and 645 nm in a Shimadzu UV-2401PC spectrophotometer (Kyoto, Japan)
according to Nagata and Yamashita (1992), carotenoids were quantified by comparison with a standard
curve of lycopene and f carotene (Merck KGaA, Damstadt, Germany).

The results were statistically analysed using IBM SPSS Statistic 25 with analysis of variance (ANOVA)
and Duncan's multiple range test for differences between means.

3. RESULTS

Based on previous results (Flores et al., 2016), a selection of 48 Solanum lycopersicum accessions (Fig.
1) from the IMIDA germplasm bank was made to be evaluated as sources of variability for the
valorisation and breeding of high quality horticultural cultivars.

The selected landraces belong to nine cultivars such as 'Flor de Baladre', 'Corazén', 'de la Sierra',
'Muchamiel', 'de la Pera', 'Pimiento’, 'Kumato', '"Mesa Murciano' and 'Cherry'. Within each variety there
are fruits of different colour, size and shape (Table 1). In terms of colour, the selection includes four
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yellow (Y), one orange (O), nine pink (P) and thirty-four red (34) varieties. They include carriers (7)

and non-carriers (41) of the STAY-GREEN (SGR) protein mutation.

Table 1. Fruit morpholo

ical characteristics in fully ripened fruits of the 48 tomato genotypes studied.

ok
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Type Local Name (Number Identification) | Colour” | Size Shape
Corazén Toro | Tomate Corazon (1) P XL |Heart-shaped
Corazon de Toro (2) - XL | Heart-shaped
de la Sierra Amarillo Chaparral (3) Y L |Flattened
Tomate Amarillo (4) Y XL |Flattened
Tomate de Agramén (5) P XL |Flattened
Tomate de la Sierra (6) . XL |Squared
Negro de Nerpio (7) XL |Flattened
Flor de Baladre | Tomate Rosa (8) P XL |Flattened
Flor de Baladre 1 (9) P XL |Flattened
Flor de Baladre 2 (10) P XL |Squared
Flor de Baladre 3 (11) P XL |Flattened
Kumato Bola Negra (12) M | Rounded
Tomate Redondo (13) M | Rounded
Tomate Pera Negro (14) M | Pruned
Mesa Murciano | Rosa de Barranda (15) P XL |Flattened
Rosa de la Arboleja (16) P XL |Flattened
Tomate Acorazonado (17) XL |Heart-shaped
Tomate Cuarenteno (18) L |Flattened
Tomate Murciano (19) Rounded
Tomate del Pais 1 (20) L |Rounded
Tomate del Pais 2 (21) XL |Flattened
Tomate Mesa 1 (22) XL |Squared
Tomate Mesa 2 (23) L |Rounded
Tomate Gordo (24) L | Globose
Muchamiel Muchamiel (25) XL |Pruned
Pera Muchamiel (26) Flattened
Tomate Aplastado (27) L |Flattened
Tomate de Molina (28) XL |Squared
Tomate Muchamiel 1 (29) XL |Squared
Tomate Rizado (30) XL |Flattened
Muchamiel Corazoén (31) XL |Pyriform
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Muchamiel Gordo (32) XL |Squared
Tomate Muchamiel 2 (33) XL |Flattened

Pera Pera Pinatar (34) L |Pyriform
Tomate Alargado (35) M |Squared
Tomate Aperado (36) M | Pyriform
Tomate de Mesa (37) L |Squared
Tomate Pera (38) L |Pyriform

Pimiento Tomate Pimiento 1 (39) L | Pepper
Tomate Pimiento 2 (40) L | Pepper

Cherry Bombilla Amarillo (41) Y S | Pyriform
Cherry Amarillo (42) Y S | Rounded
Bolica Naranja (43) O S |Rounded 1
Bolica Roja (44 XS |Rounded
Cherry (45) XS |Rounded
Tomate Bombilla (46) S | Pyriform
Tomate Negro (47) S | Rounded
Tomate Redondico (48) S | Rounded

*P: Pink, R: Red, Y: Yellow, R-B: Red-Black, P-B: Pink-Black, O: Orange. **XL: Very Large, L:
Large, M: Medium, S: Small, XS: Very Small.

This mutation causes the inhibition of chlorophyll degradation during the ripening process and therefore
the presence of chlorophyll in the ripe fruit. As a result of this mutation, the fruits are pink-black (P-B),
as in 'de la Sierra', or reddish-black (R-B), as in 'Negro de Nerpio', 'Bola Negra', "Tomate Redondo',
'Pera Negro', 'Tomate Negro' and 'Tomate Redondico', which have a dark colour of varying intensity.

A high variability in size and weight was also observed, including varieties with flattened (15), squared
(8), rounded (11), heart-shaped (3), pepper-shaped (2), pyriform (6), spherical (1) and truncated (2)
fruits, and with different sizes and weights, from very small to very large. Thus, fruits were classified
as very small (<15 g), small (>15 and <70 g), medium (>70 and <150 g), large (=150 and <300 g) and
very large (=300 g).

This variability was observed both between types and between varieties. As expected, the smallest
varieties were of the 'cherry' type (41-48), with weights ranging from about 8 to 50 grams (Table 2), the
smallest being the so-called 'cherry' variety with an average weight of 8 grams. On the other hand, the
largest varieties were 'Corazon' and 'Flor de Baladre', with fruits weighing over 400 grams. For the 'Pera’
and 'Pimiento' varieties, the average weight and size of the fruit was between 130 and 190 grams per
fruit.

With regard to titratable acidity (TA) and total soluble solids (TSS), the values obtained showed a high
variability within types and varieties (Table 2), ranging from 2 to 7.8 g citric acid L™ and 3.3 to 8.7
°Brix. In general, the highest values of both parameters corresponded to the 'Cherry' type, among which
the varieties 'Bolica Roja (44)' and 'Cherry (45)' stood out. On the other hand, the lowest values, between
2 and 3 for total acidity and 3 and 4 for TSS, were found in the varieties 'Pimiento', '"Muchamiel' and
'Mesa Murciano' and in 'de la Sierra', 'Flor de Baladre', 'Mesa Murciano' and '"Muchamiel'. Within these
varieties, "Tomate Gordo (24)' and '"Tomate Rosa (8)' stood out for their low TSS values, 3.3 and 3.6
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°Brix, respectively, and 'Tomate Gordo 2 (32)' and 'Tomate Pimiento 2 (40)' for their low acidity values,
2and 2.4 g L', respectively.

As with the previous parameters, a large variability was observed between both types and varieties in
the equatorial and longitudinal diameters and in the colour parameters determined, which were
consistently related to the shape and colour defined by the IPGRI (International Plant Genetic Resources
Institute) descriptors and were in line with what was expected within the characteristics of each variety.
The variability observed in the size, colour and shape of the selected varieties was also observed in the
nutritional and organoleptic composition of the fruits (Figures 2, 3 and 4). In general, the cherry
genotypes were superior in terms of organoleptic and nutritional compounds, with high concentrations
of sugars, organic acids, vitamin C and carotenoids.

With regard to sugars, the main compounds found were glucose and fructose (Fig. 2), whose values
ranged between 6-25 mg g and 6-30 mg g, respectively. For both sugars, the highest values were
found in genotypes 42, 43 and 45 (cherry type). Among the remaining genotypes, 6, 13 and 18 showed
the highest values for both sugars.

20,00

]

10,00
100 ‘ ‘ ‘
00 .

Fig. 2. Concentration (mg g FW) of fructose (a) and glucose (b) in tomato accessions classified from
1 to 48 (according to the key in Table 1) and coloured according to the external colour of the fruit.
Bars represent mean + SE (n=4).

Table 2. Fruit weight (g), equatorial diameter (Eq. Diameter, mm), longitudinal diameter (Lg.
Diameter, mm), colour parameters (L, a*, b*), total soluble solids (SST, °Brix) and acidity (AT, g L)
of landrace tomatoes at harvest.

Landrace | Fruit Weight | Eq. Diameter | Lg. Diameter | L a* b* | SST | AT
1 406.8 92.4 94.3 35.0 | 194 | 11.1 | 4.7 | 3.1
2 4414 96.8 89.7 355 | 18.1 | 10.5 ]| 44 | 3.1
3 207.0 86.3 50.7 489 | 45 | 21.6 | 5.0 | 3.5
4 507.4 112.5 77.0 519 | -52 [ 23.0| 40 |37
5 524.1 111.6 68.4 339 | 114 | 123 | 44 | 3.2
6 387.0 100.0 70.0 347 | 11.0 | 10.0 | 53 | 4.7
7 535.7 113.8 70.6 326 | 103 | 119 | 4.0 | 3.1
8 586.2 116.0 64.9 36.2 | 158 | 104 | 3.6 | 2.9
9 474.9 172.5 132.9 38.0 | 174 | 12.1 | 47 | 34
10 529.0 120.6 70.4 373 | 187 | 11.6 | 47 | 3.0
11 535.9 119.6 72.7 39.8 | 18.1 | 12.5] 4.6 | 3.1
12 120.0 62.8 54.8 313104 | 11.0 | 58 |33
13 123.1 61.5 55.7 30.8 1 7.9 | 10.0 ] 5.6 | 3.1
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14 54.2 423 52.3 319 1 100 | 11.0 | 5.7 | 5.0
15 494.9 111.2 70.6 429 | 145 | 123 | 5.7 | 2.6
16 451.8 105.9 70.2 414 1192 | 13.8 | 55 | 42
17 325.8 91.2 71.1 48.7 1 10.0 | 245 | 5.0 | 3.6
18 235.7 83.6 62.0 3531194 1147 | 58 | 3.0
19 259.0 81.8 67.6 37.0 | 20.8 | 159 | 45 | 40
20 288.1 90.4 69.6 36.0 | 1851149 | 47 |45
21 462.3 110.8 70.7 31.5 | 152 | 12.1 | 5.7 | 3.8
22 313.7 88.6 62.9 352 | 16.1 | 128 | 48 | 3.5
23 237.1 79.7 75.2 377 | 164 | 151 | 43 | 3.5
24 269.9 84.7 65.8 37.0 | 188 | 16.0 | 3.3 | 2.9
25 477.7 113.6 68.7 383 | 153 1152 | 39 [ 26
26 274.7 94.3 65.8 36.6 [ 223 | 145 | 45 | 3.6
27 417.2 108.8 65.6 36.6 | 179 | 135 | 44 | 3.2
28 371.9 98.2 66.1 3751192 [ 146 | 43 | 3.1
29 378.3 106.1 70.9 352 1205137 | 44 | 2.7
30 284.5 91.5 74.9 382 | 215|158 | 5.0 [ 2.6
31 284.2 92.4 77.8 36.5 1202|150 | 49 |27
32 420.7 113.2 69.8 352 1229 1149 | 41 [ 20
33 391.1 99.9 68.3 386 | 17.7 | 11.7 | 39 [ 2.6
34 159.2 72.5 73.4 37.6 | 19.1 | 13.9 | 49 | 3.2
35 135.6 68.4 58.3 3551190 |1 13.8 | 53 | 3.8
36 135.5 63.9 64.7 36.0 | 19.0 | 14.1 | 48 | 4.0
37 171.6 72.2 72.1 36.2 | 220 | 15.1 | 5.0 [ 2.7
38 140.9 62.2 66.9 375 1 21.1 | 162 | 5.0 | 3.6
39 195.5 57.8 117.3 3391202 [ 146 | 5.2 | 3.1
40 190.9 62.8 103.2 358 212 1153 | 50 [ 24
41 15.3 28.1 43.7 482 | 3.7 | 233 | 63 | 4.6
42 16.1 29.5 30.8 40.6 | -0.9 | 189 | 8.7 | 5.2
43 19.6 28.0 39.8 395114 1194 | 82 |55
44 11.9 26.9 26.4 30.7 [ 149 | 11.1 | 83 | 7.8
45 7.9 23.6 22.1 334 1179 1133 | 87 | 5.0
46 46.9 46.3 43.4 342 | 18.1 | 13.1 | 5.6 | 48
47 41.5 41.7 40.7 292 | 33 9.3 7.7 | 4.6
48 51.8 42.1 52.4 30.7 | 10.8 | 103 | 56 | 3.4

With regard to the organic acids (Fig. 3), thirteen compounds were determined, three major acids, citric,
malic and glutamic, which ranged between 4.5-13.6, 0.6-1.7 and 4.4-10.4 mg g”' respectively, and ten
minor acids (quinic, tartaric, pyruvic, isocitric, shikimic, malonic, ketoglutaric, succinic, fumaric and
glutaric), which were present in all the genotypes studied. In general, the citric acid content (Fig. 3a) of
the cherry-type fruits was higher than that of the other varieties, with the 'Bolica Roja' genotype standing
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out (13.6 mg g™"). On the other hand, genotype 3 (de la Sierra type, Amarillo Chaparral) stood out for
its malic acid content (1.7 mg g™'). Cherry tomatoes also stood out for their minority acid content (Fig.
3d). The pepper genotypes also showed the lowest values of organic acids. The glutamic acid content
ranged from 4.4 (44, Bolica Roja) to 10.4 mg g (26, Pera Muchamiel).
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Fig. 3. Concentration (mg g"' FW) of citric acid (a), malic acid (b), glutamic acid (c) and sum of
minority acids (d), in tomato accessions classified from 1 to 48 (according to the key in Table 1) and
coloured according to the external colour of the fruit. Bars represent mean & SE (n=4).
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Similarly to the previous results, the vitamin C content (Fig. 4) was related to the type and size of the
fruit, with the highest concentrations being obtained in the small or very small cherry genotypes. The
minimum value (9 mg 100 g™') was found in 23 and 24 (Mesa Murciano type) and the maximum value
(40 mg 100 g') in 45 (Cherry).

Finally, the content of total carotenoids (Fig. 4), which ranged from 18 to 165 nug g, was directly related
to the colour of the fruit, being absent or present in low concentrations in yellow and pink fruits. Red,
orange and red-black coloured fruits showed the best results. Again, the highest levels were found in
cherry fruits, especially in genotype 47 (Black Tomato), which had a very intense red-black colour.

4. DISCUSSION

The development and valorisation of new varieties must take into account many factors, from yield to
resistance to environmental changes, from taste to storage or transport characteristics, and of course
consumer preferences and/or market requirements (Ribes-Moya et al., 2018, Sinesio et al., 2021). In this
respect, landraces can represent a portfolio of desirable crop characteristics, as they are best adapted to
local growing conditions, require less agrochemical resources compared to modern varieties, and
maintain a high diversity of yields, flavours, colours and shapes (Ribes-Moya et al., 2018, Moreno-Peris
et al., 2020). The latter makes them very attractive to consumers and markets.
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Fig. 4. Concentration of vitamin C (a, mg g”' FW) and carotenoids (b, pg g”' FW), in tomato
accessions classified from 1 to 48 (according to the key in Table 1) and coloured according to the
external colour of the fruit. Bars represent mean = SE (n=4).

This study analysed the diversity present in a number of local tomato varieties, taking into account
different physical (weight, colour, size, shape), organoleptic (total soluble solids, acidity, sugars and
organic acids) and nutritional (vitamin C and carotenoids) characteristics. The analysis of fruit weight
and colour gave an idea of the variability present both between and within varieties. This variability was
also observed in the nutritional and organoleptic composition of the fruits. It is well known that
consumers often select tomatoes based on their appearance, and colour and size are two of the most
important quality factors that influence the appearance of tomatoes and therefore their acceptability
(Yahia and Brecht, 2012).

In our study, tomato fruits have different external colours, such as pink, yellow, orange and red, as a
result of the colour of the flesh and skin. Thus, a pink tomato is due to a colourless skin and red flesh,
while an orange tomato is due to the presence of a yellow skin and red flesh (Figas et al., 2015).
Genotypes with reddish-black and pinkish-black colouring are also included in our study because they
carry the STAY-GREEN (SGR) mutation. These genotypes are currently widely accepted by consumers
and growers, partly due to their distinctive colour and characteristic flavour (Manoharan et al., 2017).
In addition to their organoleptic quality, these varieties have a high nutraceutical value due to their
proven properties against cancer and other diseases (Fahey et al., 2005). In this sense, and considering
the role of nutrition in health, it is interesting to include in the diet products rich in antioxidants such as
vitamins, carotenoids and chlorophylls (Cruz et al., 2013). For example, the vitamin C content of
commercial tomatoes is around 0.13 mg g’ (George et al., 2017, Bonachela et al., 2022) and the
carotenoid content is 40-60 pg g (Cebrino et al., 2011, Figas et al., 2015, Flores et al., 2017), while in
our study 50% of the varieties studied reached or exceeded these concentrations, so they can be
considered good sources of healthy compounds and can be defined as varieties with "high added value".

5. CONCLUSIONS

An integrated description of traditional tomato varieties from south-eastern Spain was carried out,
including morphological, organoleptic and nutritional parameters. The aim of this study was to
characterise and subsequently exploit local tomato varieties particularly adapted to low-input
cultivation. The results showed a high variability and the presence of varieties with high nutritional
quality. The red-black and pink-black varieties, regardless of their size, stood out for their organoleptic
composition and flavour, mainly due to their fructose and citric acid content. Muchamiel tomatoes also
stood out for their glutamic acid content, one of the components of the "umami" flavour. In terms of
bioactive compounds, the cherry tomatoes were once again outstanding, but the 'tomate cuarenteno' and
'tomate pimiento' also showed very interesting values for vitamin C and carotenoids. After this study,
we hope that these varieties can be used either for direct exploitation ("per se") or for the improvement
and development of new hybrid varieties of high quality and taste, supporting the interest of farmers and
consumers.
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