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Abstract 
The production of vegetables in aquaponic systems has high sustainability and conservation of natural resources, 
but studies that make their cultivation feasible under Brazilian conditions are still incipient. Given the influence 
that the cultivation system can cause on the postharvest characteristics of fruits and vegetables, this study aimed 
to evaluate the postharvest quality of yellow pear tomato cultivated in an aquaponic system. Tomato plants were 
grown in a protected environment, in the experimental area of aquaponics of the Faculty of Agrarian Sciences, 
belonging to the Federal University of Grande Dourados. The experimental design was completely randomized 
in a factorial scheme, with two factors: maturity stage at harvest and storage time. Three stages of fruit maturity 
(green, intermediate and ripe) and two storage times (zero and 35 days) were analyzed. Tomato samples were 
subjected to the analyses using the whole fruit, evaluated for mass loss, color and firmness, and the fruit pulp, 
evaluated for soluble solids (SS), titratable acidity (TA), SS/TA ratio, pH and lycopene content. The fruits of 
yellow pear tomato cultivated in aquaponic system were in satisfactory conditions with respect to the postharvest 
parameters evaluated, indicating great potential to be cultivated on a commercial scale under Brazilian 
conditions. The parameters analyzed were similar or superior to the parameters of tomatoes grown in other 
cropping systems.  
Keywords: maturity stages, mass loss, Solanum lycopersicum, storage time 

1. Introduction 
The aquaponic system can be defined as a set of technologies that integrate the plant cultivation with fish farming 
in a symbiotic production system. Fish farming wastes are used as fertilizers for plant production and plants 
contribute to the removal of metabolic substances, which may be harmful to fish development, acting in the 
conditioning of water quality for fish farming (Goddek et al., 2016; Hundley et al., 2013; Roosta & Afsharipoor, 
2012).  

Vegetable cultivation in aquaponic system is a very widespread technique in several countries of the world, but in 
Brazil there are no reports about aquaponic cultivation on a commercial scale. However, studies have been 
conducted in an attempt to provide information that contributes to the implementation of this cultivation technique 
(Geisenhoff, Jordan, Santos, Oliveira, & Gomes, 2016; Jordan, Ribeiro, Oliveira, Geisenhoff, & Martins, 2018). 

In order to contribute with the required information to the implementation of the aquaponic system, on a 
commercial scale, under Brazilian conditions, it is necessary to conduct studies on the postharvest quality of the 
vegetables produced in aquaponic system, since the cultivation system and postharvest handling conditions can 
directly influence the qualitative parameters of the fruits, especially the climacteric ones, such as tomato (Ceglie, 
Amodio, & Colelli, 2016; Khadka, Marasini, Rawal, Gautam, & Acedo, 2017; Rocha, Ribeiro, & Silva, 2018). 

Tomato is a perishable fruit and, during the postharvest period, its qualitative and nutritional characteristics are 
susceptible to major alterations. Harvested fruits are subject to mass reduction (Oliveira, Coneglian, & Carmo, 
2015), alterations of color (Andreuccetti, Ferreira, Moretti, & Honório, 2007), alterations in physical and chemical 
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Values of pH in tomato fruits may vary according to the cultivation system; however, in general, acidic pH 
values are desirable, since they reduce the proliferation of microorganisms, which can increase fruit longevity 
(Modolon et al., 2012; Ramos et al., 2013). In the present study, pH values ranged from 4.1 to 4.2 (in relation to 
the maturity stage) and 3.9 to 4.3 (in relation to storage time). Thus, with respect to the parameter pH, tomatoes 
from aquaponic cultivation also have potential to be marketed in a similar way to fruits from other cultivation 
systems. 

For the SS/TA ratio, there was significant effect of maturity stage and not significant effect of storage time. The 
interaction between these factors was significant (p ≤ 0.05). Table 1 shows the mean values of SS/TA ratio, 
lycopene content and firmness of yellow pear tomato fruits as a function of three maturity stages and of storage 
time under ambient conditions. 

 

Table 1. Mean values for SS/TA ratio, lycopene content and firmness of yellow pear tomato fruits as a function 
of three maturity stages at harvest and of storage time under ambient conditions 

Stage 
Time (days) 

Mean 
0 35 

SS/TA ratio 

I 7.84±0.13aA 7.42±0.29bA 7.63 

II 8.35±0.33aB 8.43±0.53aA 8.39 

III 8.05±0.25aB 9.55±0.69aA 8.80 

Mean 8.08 8.47 - 

Lycopene content (µg g-1) 

I 13.68±0.00cA 14.13±0.25cA 13.903 

II 11.36±0.00bB 14.72±0.41bA 13.042 

III 14.88±0.00aB 17.14±0.16aA 16.002 

Mean 13.303 15.328 - 

Firmness (N) 

I 22.46±1.26aA 17.94± 1.27aB 20.204 

II 18.92±1.79bA 16.26±0.62aA 17.592 

III 16.70±0.37bA 16.61±1.50aA 16.657 

Mean 19.364 16.938 - 

Note. Mean value±standard deviation. Equal letters, uppercase in the row and lowercase in the column, 
correspond to equal means by Tukey test at 5% significance level. 

 

The SS/TA ratio is responsible for the characteristic flavor of the fruits, and high values of this ratio indicate an 
optimal combination of sugars and acids that are correlated with the soft flavor of the fruits (Ramos et al., 2013). 
It is observed that tomatoes harvested at stages II and III showed significant increment after 35 days of storage 
under ambient conditions, with the highest increment obtained at the maturity stage III (18.6%).  

Lycopene content was influenced by the factors maturity stage, storage time and the interaction between them (p 
≤ 0.05). Lycopene contents increased as a function of storage time and maturity stage. The highest value 
observed was 17.14 µg g-1, after 35 days of storage, in fruits at maturity stage III. The lowest lycopene content 
was observed at the beginning of the storage period, in fruits at maturity stage II (Table 1).  

The unique chemical structure of lycopene confers a remarkable antioxidant action, contributing to the 
prevention of degenerative diseases, cardiovascular diseases and certain types of cancer. In addition, it gives 
desirable appearance to the fruits, since it increases their dark reddish pigmentation. Thus, high lycopene 
contents in the fruits are desirable, both for fresh commercialization and for industrial processing (Carvalho, 
Fonseca, Silva, Boiteux, & Giordano, 2005; Marodin et al., 2016). The contents obtained in the present study 
were satisfactory, even at the initial maturity stages. The values obtained for lycopene content demonstrate the 
potential of yellow pear tomato production in aquaponic systems.  

For the parameter fruit firmness, there was a significant effect of the factors maturity stage, storage time and the 
interaction between them (p ≤ 0.05). Fruit firmness decreased as a function of storage time and maturity stage. 



jas.ccsenet.org Journal of Agricultural Science Vol. 11, No. 15; 2019 

234 

The condition with highest firmness was observed on the first day of storage, in fruits at stage I (22.46±1.26 N) 
(Table 1). 

The results observed in the present study were higher than those reported by Bernardi et al. (2007), evaluating 
the production and quality of tomato fruits grown in a substrate with zeolite. These authors found values of 
firmness varying from 7.06 to 14.38 N. Marodin et al. (2016) analyzed the postharvest characteristics of tomato 
as a function of doses of silicate fertilizers and obtained firmness values from 9.5 to 10.6 N. Softening or loss of 
firmness in the pulp results from the solubilization of pectic substances from the cell wall through the action of 
pectin methylesterase (PME) and polygalacturonase (PG), whose activities are increased at the beginning of 
ripening and in the senescence, especially PG, which peaks at the ripe stage (Ferreira et al., 2010).  

Firmness is an important attribute in the postharvest evaluations of tomato fruits, since it is related to the 
maintenance of other qualitative parameters during their transport and commercialization (Bernardi et al., 2007). 
Thus, it can be observed that fruits from the aquaponic production showed satisfactory results. These results can 
be attributed to the adequate nutrition provided for plants during their development, so that, in general, the 
higher the fertilizer dose added during plant development, the greater firmness of tomato fruits, especially 
fertilizers with high levels of phosphorus and silicates (Bernardi et al., 2007; Marodin et al., 2016). 

4. Conclusions 
This reserch aimed to contribuite with information that may enable the aquaponic production of yellow pear 
tomatoes in commercial scale in Brazil. For this, the post-harvest quality of fruits from the aquaponic system 
production was evaluated. It was observed that fruits grown in aquaponic system maintained their postharvest 
quality, based on the parameters evaluated, indicating great potential to be cultivated on a commercial scale 
under Brazilian conditions. After 35 days under ambient conditions, tomatoes harvested at different maturity 
stages maintained satisfactory physicochemical characteristics. The parameters analyzed were similar or superior 
to the parameters of tomatoes grown in other cropping systems. These results provide information to increase the 
technique of aquaponic production in Brazil. 
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