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Abstract

Tomato is an important horticultural product cultivated worldwide and a major crop subject of studies. The present
study therefore aims to review the state of the art of research on tomato. To do this, search was carried out in scientific
databases (Science Direct, Scopus, PubMed and Agora), A suitable scientific research works were selected and analyzed.
From the results, it appears that tomato is a fruit vegetable, belongs to Solanaceae family and cultivated in many
countries of the world and in various climates. Its production can be done in field, but also under controlled conditions
by using of artificial lighting, heaters, as well as fertigation to produce high quality tomatoes. Nutritionally, regular
intake of tomato fruit increase levels of carotenoids, lycopene, vitamin C, and polyphenols compounds in the daily diet.
Regarding the preservation of tomato, research papers mentioned that tomato, like any plant, is subject to agronomic
constraints, such as abiotic (light, water supply, salinity, floor structure) and biotic constraints (bacterial, fungal and
viruses’ attacks). Mechanical damage also influenced external quality traits of tomato. Finally, this review paper
presents a brief overview of some recent studies concerning the control of tomato diseases, the valorization of tomato
fruits, as well as the using of tomato waste as a bioresource for lycopene extraction. However, it would be interesting
that future investigations revolve around the search for more alternatives methods to control bacterial, fungal or virus
attacks, such as the use of natural compounds, in particular those from plant origin.
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1 Introduction

The tomato (Solanum lycopersicum L.) originally from South America was domesticated in the fertile valleys of Mexico
and was brought back to Europe by the conquistadores. The introduction of tomato in Africa dates from the 17th century
(Shankara et al., 2005). Several wild species of tomato can be observed (Villanueva, 2018). However, only two species
are edible, the "current tomato" (Solanum pimpinellifolium) and the "cherry tomato" (Solanum lycopersicum var
cesariforme) (De Broglie and Guéroult, 2005; Renaud, 2006).

Tomato cultivation can adapt to several climatic conditions. The production can be done in field, but also under
controlled conditions by using of artificial lighting, heaters, as well as fertigation to produce high quality tomatoes (Oda
and Saito, 2006). According to Bouzaata, (2016), tomato has long been considered toxic, and was associated with all
types of evil virtues because of its resemblance to the mandrake. However, the growing popularity of tomatoes has
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resulted in the development of new varieties and in the 20th century, tomato industries have gradually developed to
offer increasingly diverse tomato products (Naika et al., 2005).

Several studies reported that in terms of yield, tomato is the second horticultural crop produced in the world and
countries with the largest production area are United States, China, India and Turkey (FAO, 2016). Economic data
indicated that in 2013, fresh tomato production reached 163.719.357 tons in the world and around 4.5% of this
production are traded. The revenues for the tomato export by countries such as Mexico, Netherlands, Jordan in this year
are 1195, 1675 and 517 US dollar/ton respectively. However, during this year, countries with the highest relative
tomato import were Russia, followed by Germany and France (FAOSTAT, 2013; Villanueva, 2018).

It should also be noted that as others agricultural products, tomatoes losses can occur during production, post-harvest,
processing, and distribution (Porat et al., 2018). According to Macheka et al. (2018), to reduce losses, the understanding
of different sources of post-harvest losses is important. Indeed, the use of advanced logistics lead in general lower
postharvest losses, when compared to the use of basic logistic. Added to this are cultural practices, which are often the
basis of bacterial, fungal and viral contaminations. It is therefore necessary that scientific research items more focused
on this plant by listing scientific studies carried out, in order to identify relevant information and points of interest
capable of supporting future researches.

1.1 Botanical characteristic

The tomato is a fruit vegetable, belongs to Solanaceae family and cultivated in many countries of the world and in
various climates (Mensah et al., 2019). The cultivated tomato belongs to Solanum lycopersicum specie and Solanum
pimpinellifolium is the closest wild specie with a divergence of 0.6% nucleotide base pairs, according to Villaneuva,
(2018). There is others wild species such as Solanum chmiewelskii, Solanum neorickii, Solanum chilense, Solanum pennilli,
Solanum juglandifolium, Solanum ochranthum, Solanum lycopersicoides, Solanum sitiens, Solanume corneliomuelleri,
Solanum arranum and Solanum galapagense are generally small, compared to domesticated ones (Peralta et al., 2006).
Tomato was classified in 1753 by the botanist Linné Swidish who named it Solanum lycopersicum. Several other
botanists gave it other names, but it was finally 15 years later that Philipe Mille replaced Linné's name with Lycopersicon
esculentum (Valimunizigha, 2006).

Figure 2 Fruits of Tomato (Shankara et al.,, 2005)



International Journal of Frontiers in Biology and Pharmacy Research, 2022, 03(02), 008-016

Grown as an annual, tomato is herbaceous, bisexual, reproduces by seed, and has many seeds, kidney or pear shaped
(Shankara et al., 2005). The plant produces 7 to 14 compound leaves before flowering and has a very branched root
system with a fasciculate tendency. The flowers are united in cymes (Figure 1), and fruits are a fleshy berry with a
diameter of 2 to 15 cm (Figure 2). When unripe, it is green, hairy and contains toxic alkaloids (Shankara et al., 2005).

2 Nutritional characteristic and effects of postharvest technologies on fruit quality

According to FAO, (2016), tomatoes are an important food component and the second largest vegetable both in terms
of production and consumption. Nutritionally, several researches reported that tomatoes are source of vitamins and
pro-vitamins, minerals (potassium) and a lot of secondary metabolites such as lycopene, flavonoids, phytosterols and
polyphenols (Beecher, 1998; Luthria et al., 2006). According to Gebhardt and Thomas, (2002), a consumption of 100 g
of fresh tomato respectively provided over 46%, 8% and 3.4% of the daily requirements of vitamin A, vitamin C and
potassium. Processed tomato currently used in foodstuff, positively contribute to human health by the content of
nutritional compounds, and also considered as low source of carbohydrates (Bergougnoux, 2014). However, it
important to underline that post-harvest conditions affected the tomato fruit quality (Villaneuva, 2018). Below,
nutritional potential of tomato fruits are described (Tables 1-2) and different effects of some postharvest techniques on
fruit quality are summarized (Table 3).

Table 1 Nutritional potential of tomato fruits (Grasselly et al., 2000)

Parameters Contents (%)
Moisture 93.4-95.2
Proteins 09-1.1
Fat Trace - 0.3
Carbohydrates 2.8-4.7
Fibers 0.5-1.5

Table 2 Mineral and vitamin contents of tomato fruits (Grasselly et al., 2000)

Parameters Contents (%)
Calcium (Ca) 9.7 -15
Potassium (K) 202 -300
Sodium (Na) 3-11

Iron (Fe) 0.2-0.6
Magnesium (Mg) | 3-11
Provitamin A 0.5-0.8
Vitamin B1 0.04 -0.06
Vitamin B2 0.02 - 0.06
Vitamin B6 0.08-0.1
Vitamin C 15-23
Vitamin E 0.04-1.2
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Table 3 Effects of some postharvest technologies on fruit quality

Processes Impacts References
Applying of Calcium chloride at 1%, boricacid at 0.1% | Increasing of shelf life up to 32 days Sammi and
and 400 ppm of potassium permanganate on green Masud (2009)
tomatoes, followed by packing in polyethylene film.

Applying of 7.5 ppm of potassium permanganate on | Preserving the texture at 14 to 18 2C | Wabali et al
green tomatoes. after 21 days (2017)

Using of pulse light treatment at 4, 6, and 8 ]/ cm2

The Texture was preserved after 10
days of storing and microbial growth
was reduced

Valdivia-Najar
etal. (2018)

Applying of hot air treatment during 12 hours at 382C
on mature green tomatoes.

Delaying of firmness decline, due to
slowdown of pectin degradation

Wei et al
(2018)

Tomatoes became and

Fava et al

Using of ultrasound brighter

conferred a more orange color

compared to untreated tomatoes

(2017)

Amalendu et al.
(2003)

The use of Lysophosphatidyl ethanolamine (LPE) Increasing of shelflife and preservation

of the quality of tomato

3 Agronomic constraints

The tomato, like any plant, is subject to two types of agronomic constraints; these are abiotic and biotic constraints
(Derksen et al,, 2013). Abiotic constrains include temperature, light, water supply, salinity and floor structure.

Indeed, the growing of tomato requires a relatively cool and dry climate to provide an abundant and quality harvest.
The tomato is a warm season plant. The optimum for root growth is 15 to 18°C in the phase of fruit enlargement, the
optimum for ambient temperature is 25°C during the day and 15°C at night. (Elattir et al., 2003). The tomato plant has
adapted to a wide variety of climatic conditions, ranging from temperate to hot and humid tropical climates (Derkaoui,
2011).

Water supply is also an important factor in yield and quality. An irregular water supply leads to an irregular calcium
supply and therefore leads to apical necrosis. Water requirements are especially important from the flowering of the
second bouquet (Elattir et al., 2003).

According to Rodriguez-Ortega et al., (2019), the first effect of salinity on plants is the "osmotic effect" and it is widely
established that salinity acts negatively on germination and growth and also significantly alters the concentration of
bioactive compounds in vegetables. A good salinity improves tomato production and the nutritional quality of fruits, in
particular by increasing its vitamin and lycopene content (Kinsou et al., 2021).

Moreover, the soil should be well aerated and draining. Root asphyxia, even temporary, is detrimental to the crop. The
organic matter content of the soil must be quite high (2-3%) to obtain good yields. According to Elattir and al. (2003),
tomato grows well on most mineral soils which have good water-holding capacity and good aeration.

Biotic constraints of tomato production are diseases and parasites that can affect tomato crop. The most important
include fungal diseases, bacterial diseases, viral diseases and pests. Indeed, some of the most common fungal diseases
include Anthracnose fruit rot, Early blight, Septoria leaf spot, Late blight, and Buckeye rot (Figure 3). Several fungi such
as Alternaria spp, Botrytis cinerea, Fusarium oxysporum, Phytophthora infestans. Leveillula taurica, Passalora fulva,
Trichothecium roseum, Colletotrichum coccodes and Sclerotinia sclerotiorum are reported by the literature being
responsible of the reduction of the yield production and the deterioration of the marketability of the tomato (Martinez
etal, 2005; Jalal, 2010; Liu et al, 2011; Kadri et al,, 2014; Egel et Saha, 2015). The most common bacterial diseases of
tomato are Bacterial spot, Bacterial speck and Bacterial canker caused by bacteria such as Xanthomonas campestris,
Pseudomonas syringae and Clavibacter michiganensis (Blancard et al., 2009). According to Hanssen et al., (2010), high
number of viral species infected tomato crops and caused significant damage to crops. The increasing international
travel and trade of plant materials participate to the introducing of new viruses such as Pepino mosaic virus, Begomovirus
species, Tomato torrado virus and new Tospovirus species viruses into production systems (Figure 4).
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Figure 3 Some symptoms of bacterial and fungal diseases on tomato (Mark et Edmunds, 2005; Dalbello, 2008; Egel et
Saha, 2015)

Fruit marbling induced by Pepino mosaic virus  Fruit necrosis induced by Tomato marchitez virus

Figure 4 Some symptoms of emerging viruses in tomato plants (Hanssen et al., 2010)

4  Others constraints

Several studies reported that tomato losses can also be caused by unavailability of storage facilities, and injuries
(Injuries during the production, and mechanical injuries at harvest) (Campbell et al., 1986; Ayandiji and Omidiji, 2011).
Despite the over-ripening of the tomatoes on the plant and unsuitable harvesting techniques, inappropriate containers
for transport, unsuitable storage facilities, inappropriate transportation, unsuitable refrigeration, inappropriate drying
equipment, traditional processing, and lack of knowledge on management and bumper crops also caused high tomato
losses (FAO, 1981). According to Hodges, (2010), improper temperature management during harvest and storage will
quickly result in a reduction in value of tomatoes. It also important to underline that transport procedures may lead to
postharvest losses through damages or injuries on the skin of the tomatoes (Campbell et al., 1986), resulting in bacterial
or fungal contamination during storage (Ayandiji and Omidiji, 2011).

5 Achievements and future prospective

According to Villanueva, (2018) belong horticultural product cultivated worldwide, Solanum lycopersicum is the second
most important crop and is also considered as model organism of the Solanaceae family, subject of studies both in the
laboratory and under field conditions. Faced with the high tomato losses during cultural and storage periods, many
researches were conducted with the aim of valorization of tomato fruits, and the preservation of tomato during cultural
and post-harvest periods (Table 4). It is important to emphasize that in many African countries, despite the nutritional,
economic and sociological importance of tomatoes, the production still remains unorganized, creating a long period of
scarcity and a short period of abundance, characterized by post-harvest losses, due to a lack of efficacy storage methods.
In many of these countries, industrial processing is not a reality yet and small-scale processing is now advocated as a
likely outcome. However, this small-scale processing is often confronted with quality and stabilization problems,
because of the risks of microbial proliferation which alters the quality of the product. The use of synthetic chemical
preservatives still remains the first-line measure taken to reduce the incidence of contamination, with the consequences
of increasing the risk of toxic residues in food products. Therefore, it is urgent that future investigations revolve around
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the search for alternatives methods, such as the use of natural compounds, in particular those from plant origin which
are mainly known for their interesting biological properties, and already fall within the dietary habits of population.

Table 4 Some investigations carried out on valorization tomato

Countries Investigations carried out Reference
Algeria Preservation of tomato paste with an antifungal agent (lemon essential oil) ?Zl(r)nzeod) et al,
Effects of preharvest applications of chemicals and storage conditions on the
I . . . . . Tagele et al
Ethiopia physico-chemical characteristics and shelflife of tomato (Solanum lycopersicum (2022)
L) Fruit
Improving tomato juice concentration process through a novel ultrasound- | Ay qjetal (2022)
Iran thermal concentrator under vacuum condition: a bioactive compound
investigation and optimization
. Tomato waste as a bioresource for lycopene extraction using emerging | Méndez-Carmona
Mexico ;
technologies. etal. (2022)
Nigeria Effect of organic preservatives on post-harvest shelf life and fruit quality of Kator etal. (2018)
tomatoes during storage
Control of Salmonella Newport on cherry tomato using a cocktail of lytic | El-Dougdoug et
Canada .
bacteriophages al. (2019)
Iran Integration of a resistant variety and a biological agent to control the tomato | Saeidi and Raeesi
leaf miner, tuta absoluta (meyrick), under greenhouse conditions (2021)
Italy Role of grafting in the resistance of tomato to the virus ?5 3;8) et al
Kazakhstan Screening a collection of local and foreign varieties of Solanum lycopersicum L. | Pozharskiy et al.
In kazakhstan for genetic markers of resistance against three tomato viruses (2022)
Japan Production of gaba-enriched tomato juice by Lactiplantibacillus | Nakatani et al
p plantarum kb1253 (2022)
Turkey Effects of aminoethoxyvinylglycine treatment by vacuum infiltration method | Candir, et al.
on postharvest storage and shelf life of tomato fruit. (2017)
A study on structure (micro, ultra, nano), mechanical, and color changes of Fava et al. (2017)
Argentina Solanum lycopersicum L. (cherry tomato) fruits induced by hydrogen peroxide
and ultrasound

6 Conclusion

Based on the presence of a lot of knowledge relative to the nutritional characteristics, agronomic constraints, as well as
information on traditional and modern technology available, it is possible to understand a relation of tomato plants with
the environment, and more manage factors linked to good production and storage practices. Then, the challenges for
scientific researchers and political decision-makers are to consider the best processes for the development of
agricultural resources while taking into account human needs.
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