
Volume 25(2), 6 - 10, 2021 
JOURNAL of Horticulture, Forestry and Biotechnology 

www.journal-hfb.usab-tm.ro 

6 

Influence of the maturity phases on the sugar content of two 
tomato hybrids (Lycopersicon esculentum Mill.) grown in the 
solarium  
 
Rózsa S.1, Măniuțiu D.N.1, Lazăr V.1, Gocan Tincuța Marta1, Andreica Ileana1, Egyed Emese1, 
Poșta Gh.2* 
 
1University of Agricultural Sciences and Veterinary Medicine, Faculty of Horticulture, 3-5 Mănăștur St., 
400372, Cluj-Napoca, Romania 
2Banat's University of Agricultural Sciences and Veterinary Medicine "King Michael I of Romania" from 
Timisoara, Faculty of Horticulture and Forestry, 300645 Timișoara, Romania 
 
*Corresponding author. Email: gheorghe_posta@usab-tm.ro ; rozsa.sandor@usamvcluj.ro  
 
Abstract       Given the ever-increasing quality requirements for both fresh and 
industrial products, this study sought to clarify the influence of maturity phases on 
the content of acids and sugars in two hybrids of tomatoes grown in solarium, under 
the conditions pedoclimatic in Cluj County. The harvesting of tomatoes according to 
the destination of production is conditioned by the achievement of the complex of 
quality indicators provided in domestic and international standards, tomatoes being 
part of the group of vegetables that can be matured even after detachment from the 
plant. In the carried-out experiment, the Cristal F1 hybrid presents on average, with 
10.39% more soluble dry matter than the Belladonna F1 hybrid, with 21.35% more 
acidity and with 8.18% more invert sugar.   
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Tomatoes are annual herbaceous plants, native 

to Central and South America, cultivated for their 
nutritional value [3]. From the tomatoes the fruits that 
have reached physiological maturity are consumed, but 
also those that do not reach this stage, can be consumed 
also fresh or canned [3, 4]. 

Tomato fruit is eaten fresh in salads or in in 
culinary preparations. A large amount and variety of 
tomatoes is used in the preparation of cans: juice, pasta, 
broth, various sauces, tomato flour [2, 5-7]. 

From a chemical point of view, tomatoes have 
the following composition: dry matter 4-9%, sugars 
2.5-4.5%, cellulose 0.25-0.90%, hemicellulose 0.1-
0.2%, crude protein substances 0.6-1.5%, lipids 0.25-
0.35%, malic acid, 0.6-1.0%, ash 0.5-0.6%, vitamins, 
pigments, pectic substances [1, 8, 13-15]. 

The vitamins found in tomatoes have the 
following values per 100 grams of fresh fruit: vitamin 
A 0.8-0.9 mg, vitamin B complex 0.12-0.13 mg, 
vitamin C 20-60 mg, vitamin PP 0.10-0.25 mg [10]. 

Tomatoes have an energy value of 190 kcal 
per kilogram. Green fruits that are used in the 
preparation of pickles also have a significant nutritional 
value [9]. 

The chemical composition of tomato fruits is 
greatly influenced by variety and external factors. The 
accumulation of dry matter and ascorbic acid in ripe 
fruits in August and September is most strongly 
influenced by temperature and solar radiation, 
glycogen synthesis being stopped at 30 °C [11, 16, 17]. 

The harvesting of tomatoes depending on the 
destination of production is conditioned by the 
achievement of the complex of quality indicators 
provided in domestic and international standards, 
tomatoes being part of the group of vegetables that can 
mature after detachment from the plant [12, 17]. 

Given the ever-increasing qualitative 
requirements for both freshly consumed and 
industrialized products, this study sought to clarify the 
influence of the maturity phases on the content of acids 
and sugars in two tomato hybrids cultivated in 
solarium, in the pedoclimatic conditions from Cluj 
county. 
 
Material and Method 
 

The experience was followed at the University 
of Agricultural Sciences and Veterinary Medicine Cluj-
Napoca, the chemical analyses took place in the 
Laboratory of Horticultural Products at the Institute of 
Advanced Horticulture Research of Transylvania Cluj-
Napoca.  

The Belladonna F1 and Cristal F1 hybrids were 
used in the study. Belladonna F1 hybrid has a compact 
plant, with undetermined growth, suitable for 
cultivation in the short cycle, which produces fruit in 
large bunches of 180-220 grams and withstands high 
temperatures well. The fruits are red and have a high 
resistance after harvest, being firm, without folds and 
without a green cover. The hybrid is intended for 
cultivation both in protected areas and in the open 
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field. Cristal F1 is an early tomato, with undetermined 
growth, intended for cultivation in greenhouses and 
solariums. Cristal F1 has a very good storage capacity 
after harvest and an average weight of 150-180 grams. 
The size of the fruit is 57-67 mm and the shape is 
round. The Cristal F1 tomato hybrid has an excellent 
taste, being intended for fresh consumption, but it can 
also be processed. 

The definition of the maturity phases was 
made according to the methodology presented in the 
specialized literature [10, 15], adapting to the system of 
marking the phases P1 to P6, being presented in the 
Table no. 1 and Figure no. 1. When determining the 
phases in plants, measurements and observations were 
made on 25 fruits for each hybrid.. 

 
Table no. 1. 

Maturity phases in the studied tomato hybrids 
Maturity phase Phase description 

P1 – green maturity The surface of the fruit is light green, evenly distributed 

P2 – before ripening 
The first yellow-pink spot appears in the area of the pistil 
or lateral point on approximately 15-20% of the fruit 
surface 

P3 – half-ripe fruits 
The yellow-pink coloration intensifies slightly and covers 
about 50% of the fruit surface 

P4 – ripening  The surface of the fruit is colored entirely yellow-pink 
P5 – consumption maturity The surface of the fruit is colored entirely in shades of red 
P6 – technological maturity The surface of the fruit is bright red 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure no. 1. The succession of maturity phases in the studied tomato hybrids 
 

The dry matter (DM %) was determined with 
the OPTi portable digital refractometer, being a high 
performance instrument, being used in various fields of 
activity, including food applications [12]. 

The acidity was determined by titration with 
NaOH n/10 in the presence of phenolphthalein as an 
indicator [12]. 

The sugar content of the analysed sample was 
evaluated using the Elser method [12]. 

The values of the chemical components were 

determined from freshly collected samples in different 
phases. 

 
Results and Discussions  
  

The results of the chemical determinations 
obtained for the Belladonna F1 hybrid are represented 
graphically in Figure no. 2 and Cristal F1 in Figure no. 
3. 
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Figure no. 2. The results of the chemical determinations obtained for the Belladonna F1 hybrid 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure no. 3. The results of the chemical determinations obtained for the Cristal F1 hybrid 

 
 Figure 4 comparatively shows the evolution of soluble dry matter in the studied hybrids, by maturity stages. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure no. 4. Evolution of soluble dry matter in the studied hybrids, on maturity stages 
 

Following the data presented in Figure no. 2, 3 
and 4 regarding the soluble dry matter content for the 
studied hybrids, it can be seen that for the maturity 
phase P1 (green maturity), it has values starting with 
5.34% for the Belladonna F1 hybrid, and 6.13% for the 
Cristal F1 hybrid. For the maturity phases P2 (before 

ripening) and P3 (half-ripe fruits) the soluble dry 
matter varies between 5.42-5.83% for the Belladonna 
F1 hybrid and between 6.36-6.37% for the Cristal F1 
hybrid. 

At P4 phase (ripening) of the fruits of 
Belladonna F1 tomato hybrids, they presented 6.13% 
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soluble dry matter, and the Cristal F1 hybrid presented 
6.44%. For the P5 consumption maturity phase, the 
soluble dry matter varies from 6.25% for the 
Belladonna F1 hybrid to 7.13% for the Cristal F1 
hybrid.  

At technological maturity P6 the soluble dry 
matter varies from 6.54% for the Belladonna F1 hybrid 
to 7.19% for the Cristal F1 hybrid. Following the 
combined influence of experimental factors, hybrid and 

maturity phase, on the evolution of soluble dry matter 
in our experience, the Cristal F1 hybrid has on average 
10.39% more soluble dry matter than the Belladonna F1 
hybrid. The values obtained are similar to those 
presented in the literature by other authors [7, 9, 15, 
16].  

Figure no. 5 comparatively shows the 
evolution of acidity (% malic acid) in the studied 
hybrids, by maturity stages.  

 

 
Figure no. 5. Evolution of acidity (% malic acid) in the studied hybrids, by maturity stages 

 
Following the data presented in Figure 2, 3 

and 5 regarding the acidity of the studied hybrids, it 
can be seen that for the maturity phase P1 (green 
maturity), it has values starting with 0.3% for the 
Belladonna F1 hybrid, and 0.41% to the Crystal F1 
hybrid. For the maturity phases P2 (before ripening) 
and P3 (half-ripe fruits) the acidity varies between 
0.36-0.38% for the Belladonna F1 hybrid and between 
0.42-0.43% for the Cristal F1 hybrid.  

At P4 phase (ripening) of the fruits of 
Belladonna F1 tomato hybrids, they showed 0.37% 
acidity, and the Cristal F1 hybrid showed 0.43%. For 

the P5 consumption maturity phase, the acidity varies 
from 0.25% for the Belladonna F1 hybrid to 0.44% for 
the Cristal F1 hybrid. 

At technological maturity P6 the acidity varies 
from 0.36% for the Belladonna F1 hybrid to 0.43% for 
the Cristal F1 hybrid. Following the combined 
influence of experimental factors, hybrid and maturity 
phase, on the evolution of acidity in our experiment, 
the Cristal F1 hybrid has on average 21.35% more 
acidity than the Belladonna F1 hybrid. Figure no. 6 
comparatively shows the evolution of invert sugar (%) 
in the studied hybrids, by maturity stages. 

 

 
Figure no. 6. Evolution of invert sugar concentration (%) in the studied hybrids, by maturity stages 
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Following the data presented in Figure 2, 3 
and 6 regarding the sugar content of the studied 
hybrids, it can be seen that for the maturity phase P1 
(green maturity), it has values starting with 2.33% for 
the Belladonna F1 hybrid, and 2,64% to the Crystal F1 
hybrid. For the maturity phases P2 (before ripening) 
and P3 (half-ripe fruits) the invert sugar varies between 
2.34-2.45% for the Belladonna F1 hybrid and between 
2.65-2.66% for the Cristal F1 hybrid.  

At the P4 phase (ripening) of the fruits of 
Belladonna F1 tomato hybrids, they presented 2.51% 
invert sugar, and the hybrid Cristal F1 presented 2.66%.  
For the consumption maturity phase P5, the invert 
sugar varies from 2.56% for the Belladonna F1 hybrid 
to 2.78% for the Cristal F1 hybrid.  

At the technological maturity P6 the invert 
sugar varies from 2.72% for the Belladonna F1 hybrid 
to 2.84% for the Cristal F1 hybrid. The values obtained 
are similar to those presented in the literature by other 
authors [5, 8, 10, 17]. Following the combined 
influence of experimental factors, hybrid and maturity 
phase, on the evolution of acidity in our experiment, 
the Cristal F1 hybrid has on average 8.18% more invert 
sugar than the Belladonna F1 hybrid. 
 
Conclusions 
 

The maturity phases in the studied tomato 
hybrids are characterized by a certain chemical 
composition. As the fruit approaches maturity for 
consumption, the sugar-acidity ratio changes in favour 
of sugar. In the experiment carried out, the Cristal F1 
hybrid presents on average, with 10.39% more soluble 
dry matter than the Belladonna F1 hybrid, with 21.35% 
more acidity and with 8.18% more invert sugar. 
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