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Abstract       The purpose of this experiment was to identify the cultivars of 
tomatoes with high productivity, tolerant to pathogens, quality, suitable for 
industrialization. There were introduced in testing three varieties of tomatoes, 
the harvest of 2016, from the Research and Development Institute for Vege-
table and Flower Vidra. Tomatoes were kept at Research and Development 
Institute for Processing and Marketing of the Horticultural Products Bucharest,  
in different technological conditions: ambient temperature (20-22ºC), with and 
without air ionization; temperature of 10-12° C, with and without modified at-
mosphere and  temperature of 3-5ºC.The initial level and the evolution during 
storage of biochemical components (soluble dry matter, total sugar, titratable 
acidity and vitamin C) were determined.  It has been shown that in general the 
tomatoes were sensitive to storage, the maximum storage duration being 5-15 
days, depending on the variety and storage conditions. Among the varieties 
studied, it appeared that under almost all conditions of conservation, the Per-
fect Peel variety was superior to the other varieties, showing a particularly low 
level of total and by depreciation losses (qualitative). Qualitative losses rec-
orded at a temperature of 3-5 ° C are the largest for all varieties, tomatoes 
being sensitive to cold. Cold physiological injuries are largely responsible for 
damage of the tomatoes during storage.   
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Of vegetable species, after area planted with 

cabbage, growing tomatoes in field and protected areas 

has the largest share in Romania, exceeding 44 000 

hectares and a total production of  749 000 tonnes in 

2014. The importance of this culture is that tomatoes 

can be consumed both fresh and processed in many 

different ways (10). 

For industrialization it is used in particular 

tomatoes which are grown in  field in summer - 

autumn, with high productivity, concentrated maturity, 

resistance to attack by pathogens, with high nutritional 

and food value and rich in dry matter content. 

Applied cultivation technology should follow 

not only obtaining high yields, but also quality, and 

technological links must have regard to the destination 

of the production (1, 3). 
 In assessing quality, as the nutritional and 

food value of the tomatoes, it take into account not 

only the physical and sensory features (size, shape, 

colour, specific mass, structural and textural firmness, 

aroma, taste, etc.) or technological (the capacity of 

storage, resistance to transport and handling, presence 

of disease or pest attacks, residual substances for 

chemical treatments etc.) but also biochemical 

properties: water content, dry substance, sugar, acids, 

cellulose, vitamins, pigments, mineral salts, etc. (9). 

The chemical composition of tomatoes depends in turn, 

for each variety, of soil chemistry (2, 5, 6, 8) and the 

technological links applied to culture. 
In addition, to creating new varieties and 

hybrids should be considered that these respond 

differently to environmental conditions and to applied 

technological links culture and valorization (4, 7). 

Storage capacity is dependent on the quality 

of raw materials for preserving and on conditions 

during storage. The chemical composition of tomatoes, 

which in turn depends on the chemistry of the soil, 

determine the level of the biochemical processes 

during storage and therefore the storage capacity (2, 4). 

 In this paper there are presented aspects 

regarding the influence of variety and storage 

technology on the storage capacity of three varieties of 

tomatoes for industrialization (Perfect Peel, Pontica 

and Romec) grown from Research  and Development 

Institute for Vegetable and Flower Vidra. 
  

Material and Method 

 
The experience includes a total of 15 

experimental variants. The factors of the storage 

experience were the variety and storage conditions. 

Tomato harvested in 2016 and introduced in 

experimentation, come from Research and 

Development Institute for Vegetable and Flower Vidra. 

The scheme of the organization of experience 

with the tomatoes storage is shown in Table 1.
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                   Table 1                  

Experimental scheme to preserve tomatoes 

Variant Variety Storage conditions * 
V1 PERFECT PEEL 20-22ºC 

V2 -idem- 20-22 ºC +IR 

V3 -idem- 10-12 ºC 

V4 -idem- 10-12 ºC+MA 

V5 -idem- 3-5 ºC 

V6 PONTICA 20-22ºC 

V7 -idem- 20-22 ºC +IR 

V8 -idem- 10-12 ºC 

V9 -idem- 10-12 ºC+MA 

V10 -idem- 3-5 ºC 

V11 ROMEC 20-22ºC 

V12 -idem- 20-22 ºC +IR 

V13 -idem- 10-12 ºC 

V14 -idem- 10-12 ºC+MA 

V15 -idem- 3-5 ºC 

* Legend: MA= modified atmosphere; IR= ionizing radiation 
 

Before placing the storage, biometric 

measurements were made, having regard to: average 

fruit weight, height, diameter and index form. 

There have been determined the initial level 

and the evolution during storage of some biochemical 

components: soluble dry matter, total sugar, titratable 
acidity and vitamin C. 

Aspects of the varieties are shown in Figure 1.

 

 

 
Fig.1. Appearance of tomato varieties 

 

Results 
 

The results regarding the biometric data are 

presented in Table 2, which shows that they are 

different in those three varieties, to all criteria: size, 

shape, and weight of the fruit.

 

 

Table 2 

Biometric data of tomatoes 

No. Variety Height 

(mm) 

Diameter 

(mm) 

Shape index Average weight 

(g/fruit) 

1 Perfect Peel 49.6 42.1 1.18 51.6 

2 Pontica 55.5 71.4 0.77 171.1 

3 Romec 43.5 39.1 1.11 40.2 

 

Thus, the tomatoes height is between 43.5 mm 

(variety Romec) and 55.5 mm (variety Pontica), the 

diameter varies from 39.1 mm  (variety Romec) to 71.4 

mm (variety Pontica), and the shape index form is 

greater to Perfect Peel variety (1.18) and Romec (1.11) 

and is subunit in Pontica variety (0.77). The average 

weight of fruit is very different between varieties, 

ranging from 40.2 g / fruit to Romec variety and 171.1 

g / fruit to Pontica variety. Pontica variety has fruits 

with sizes and  weight  superior to other two varieties 

(Perfect Peel and Romec). 

The data on the evolution of tomato losses 

during storage are presented in table 3. The storage 

duration of the tomato was, for all varieties, 5 days 
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when stored at a temperature of 20-22° C, 10 days for 

storage at 10- 12° C and 15 days when the temperature 

was 3-5° C. 

Table 3 

 

Losses during storage of tomatoes variety 

 

Variant 

 

Varieties 

Storage conditions 

 

Storage 

duration 

(days) 

Mass 

losses 

 (%) 

Depreciatio

n losses 

(%) 

Total 

losses 

(%) 

V1 

 
PERFECT PEEL 20-22° 5 4.09 15.00 19,09 

V2 - idem- 20-22ºC +IR 5 5.16 10.00 15.16 

V3 - idem- 10-12 ºC 10 2.41 2.50 4.91 

V4 - idem- 10-12 ºC+MA 10 0.09 6.67 6.76 

V5 -idem- 3-5 ºC 15 3.96 2.00 23.96 

V6 PONTICA 20-22° 5 5.97 4.67 47.67 

V7 -idem- 20-22ºC +IR 5 6.31 33.33 39.64 

V8 -idem- 10-12 ºC 10 3.29 20.83 24.12 

V9 -idem- 10-12 ºC+MA 10 0.08 13.33 13.41 

V10 - idem- 3-5 ºC 15 6.01 58.33 64.34 

V11 ROMEC 20-22° 5 4.06 10.00 14.06 

V12 - idem- 20-22ºC +IR 5 4.77 20.00 24.77 

V13 - idem- 10-12 ºC 10 1.68 33.33 35.01 

V14 - idem- 10-12 ºC+MA 10 0.08 13.33 13.41 

V15 - idem- 3-5 ºC 15 3.32 20.83 24.15 

 

 

Total average 

20-22° 5 4.71 22.22 26.94 

20-22ºC +IR 5 5.41 21.11 26.52 

10-12 ºC 10 2.46 18.89 21.35 

10-12 ºC+MA 10 0.08 11.11 11.19 

3-5 ºC 15 4.43 33.05 37.48 

 

Tomatoes stored at ambient temperature were 

recorded, after 5 days, mass losses from 4.06% for the 

variety Romec, up to 6.31% for the variety Pontica, 

qualitative losses of 10.00% to Perfect Peel and Romec 

varieties, to 41.67% for Pontica variety and total losses 

from 14.06% (Romec) to 47.67%  (Pontica) . Variant 

V11 of Romec variety kept warmed  presented the 

lowest values of the weight losses, depreciation and 

total losses, and V6 of Pontica variety, the largest  . On 

the version V2, V7 and V12 by keeping hot air 

ionization, mass losses were higher than ambient 

environmental conditions without ionization. The 

positive effect of air ionization highlighted at variants 

V2 and V7 of varieties Perfect Peel and Pontica by 

lower depreciation  and total losses. Pontica variety 

tomatoes better highlighted by the results recorded at 

ambient temperature, and the variety Perfect Peel by  

the best results  obtained in terms of ionization. 

At temperature of 10-12ºC the losses were 

much lower, but the differences between varieties were 

very high. The tomatoes were recorded, after 10 days 

of storing, from 1.68% (Romec variety), till 3,29% 

(Pontica variety ) mass losses,  from 2.50% for the 

variety Perfect Peel till 33.33%  for Romec variety 

depreciation  losses, and  from 4.91% (Perfect Peel 

variety)  to 35.01% (Romec variety) total losses. V13 

variant of tomatoes variety Romec  presented the 

lowest weight losses, but the variant V3 with tomatoes 

from Perfect Peel variety has the lowest depreciation   
and total losses, it being  the best option for storage of 

the tomatoes in the whole experience. The weakest 

results were obtained in storage refrigeration in Romec 

variety of tomatoes, that  had the greatest 

depreciation  and total losses. 

The accumulation of an increased 

concentration of CO2 in modified atmosphere 

conditions carried out in the sealed containers located 

in room with a temperature of 10-12°C, resulted in 

registration after 10 days of storage of the tomato to a 

mass losses of 0.08 to 0.09 %, losses by impairment of 

6.67 for the variety Perfect Peel  and 13.33% to 

varieties  Pontica and Romec and total losses of 6.76% 

for the variety Perfect Peel, and of 13.41% to Pontica 

and  Romec varieties. The lowest losses values  were 

recorded at Peel Perfect variety and  of the variant V4,  

and the larges were recorded at V9 and V14 variants 

belonging to Pontica and Romec varieties. CO2 

concentration of the air in the storage container was 

maintained around 10% over the  entire duration of the 

tomatoes storage. In these conditions all the three 

variant with modified atmosphere (V4, V9 and V14) 

were recorded, after a storage period of 10 days, the 
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mass losses extremely low (below 1%) due to the air 

tight volume  in special containers. Also the 

depreciation  losses were among the lowest, which is 

below the level of other variant of work.   
At a temperature of 3-5° C the tomatoes 

preserved for 15 days were recorded, from 3.32% for 

the Romec variety  up to 6.01% for the Pontica variety 

mass losses, from 20,00-20.83% (Perfect Peel variety 

and Romec, respectively) up to 58.33% for the variety 

Pontica depreciation  losses and from 23.96% for 

Perdect Peel variety, to 64.34% for Pontica variety, 

total losses. And in these cold conditions, Perfect Peel 

variety, by V5 variant, presented lower losses than V10 

and V15 variants of the other varieties studied. Pontica 

variety recorded the largest  depreciation and total 

losses,  from the whole experience. 

The results regarding the initial level and 

evolution of some chemical components during storage 

of the tomatoes are shown in Table 4.

 

Table 4 

Initial level and evolution of chemical components during storage of tomatoes 

 

Variant 

 

Variety 

Storage conditions 

(°C) 

Dry 

substance 

(%) 

Acidity 

(%) 

Total sugar 

(%) 

 Vitamin C 

(mg/100g) 

- PERFECT PEEL initial 5.1 0.63 2.05 47.49 

V1 - idem- 20-22° 2.9 0.84 1.72 49.69 

V2 - idem- 20-22ºC +IR 2.4 0.77 1.57 47.95 

V3 - idem- 10-12 ºC 4.6 0.70 2.12 39.10 

V4 -idem- 10-12 ºC+MA 5.4 0.70 2.46 40.90 

V5 - idem- 3-5 ºC 3.8 0.42 2.88 47.34 

- PONTICA initial 4.6 0.49 2.38 48.70 

V6 -idem- 20-22° 2.2 0.63 2.38 45.63 

V7 -idem- 20-22ºC +IR 2.4 0.70 1.82 43.99 

V8 - idem- 10-12 ºC 4.8 0.56 2.88 45.52 

V9 - idem- 10-12 ºC+MA 4.9 0.56 3.05 42.25 

V10 - idem- 3-5 ºC 4.3 0.56 2.23 40.47 

- ROMEC initial 5.7 0.42 1.81 43.98 

V11 - idem- 20-22° 2.4 0.69 1.96 47.01 

V12 - idem- 20-22ºC +IR 3.4 0.87 2.05 39.91 

V13 - idem- 10-12 ºC 5.2 0.63 2.54 48.99 

V14 - idem- 10-12 ºC+MA 5.0 0.49 2.62 40.78 

V15 - idem- 3-5 ºC 4.8 0.42 2.79 47.49 

 

Total average 
initial 5.1 0.51 2.08 46.72 

20-22° 2.5 0.72 2.02 47.44 

20-22ºC +IR 2.7 0.78 1.81 43.95 

10-12 ºC 4.9 0.63 2.51 44.54 

10-12 ºC+MA 5.1 0.58 2.71 41.31 

3-5 ºC 4.3 0.47 2.63 45.10 

 

 

From the data presented in the table, shows 

that initially, in placing in storage, the tomatoes had a 

content of 4.6 to 5.7% soluble solids, titratable acidity 

from 0.42 to 0.63%, from 1.81 to 2.38% total sugar and 

43,98-48,70mg / 100g vitamin C, depending on the 

variety. Perfect Peel variety had the highest content of 

titratable acidity and vitamin C, Pontica variety had the 

highest content of  total sugar and vitamin C, and 

Romec variety had the more soluble dry substance. 

The content of the soluble dry substance 

presented both increases and decreases over the shelf 

life of tomatoes, according to the variant  of the 

storage. With some exceptions, all varieties had the 

same evolutions of  this parameter, which fell almost 

half to variants kept at warm, but remained at high 

levels, around the initial values, to variants kept at cold 

temperature. 

The acidity of tomatoes increased to the vast 

majority of variants, but in different proportions, 

depending on storage conditions, the varieties 

maintaining almost the same trend. Thus, the higher 

acidity  values were recorded, for all varieties, at 

variants of  ambient temperature, and the lower values 

were recorded at the varieties kept in  the cold storage. 

The cold-storage of the tomatoes  led to the 

accumulation of  the medium acidity levels, but above 

the initial values of each variety. 

The evolution of total sugar content during 

storage was different from variety to variety. Thus, 

while for the  Romec vatiety the  sugar content 
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increased in all cases, but in different proportions, 

depending on the conditions of storage, at the other two 

varieties (Perfect Peel and  Pontica), this presented 

increases and decreases, according to the variant of 

storage. The decreases were mainly observed in the 

variants of the warm storage, and increases in the 

refrigeration and cold storage variants. 

The content of vitamin C had a different 

evolution in the three varieties of tomatoes. Thus, at the 

variety Pontica this presented decreases for all variants 

of storage, while at the varieties Perfect Peel and 

Romec the content of vitamin C had increases and 

decreases, depending on the variant of  the storage, so, 

for these varieties, cold keeping  favours the increase 

of the content of vitamin C. 

 

Conclusions 
 

From the observations made over the shelf life 

of tomatoes in various circumstances, it distinguished 

that generally, tomatoes were sensitive to storage, the 

maximum duration of the storage being of 5-15 days, 

depending on the variety and storage conditions. The 

main problem was a huge amount of depreciation  
losses, recorded in one of the varieties, regardless of 

storage conditions and very large differences between 

varieties regarding depreciation  losses, in the same 

storage conditions. 

Among the varieties studied revealed that in 

almost all kinds of storage conditions, Perfect Peel 

variety was superior to the other varieties, and in 

particular showing a low level of impairment  and total 

losses.. 

Impairment losses recorded at a temperature 

of 3-5°C are, at all varieties, largest, or the largest ones, 

rising the problem of the sensitivity to cold of 

tomatoes. Cold physiological injury, which represent  

brown sunken spots or areas, favoured the entry of the 

pathogens and are largely responsible for damage to 

tomatoes during storage. 

Initially, when placed in storage, the tomatoes 

had a content of 4.6 to 5.7% soluble solids, from 0.42 

to 0.63% titratable acidity, 1.81 to 2.38% total sugar 

and 43.98 - 48.70mg/100g vitamin C, depending on the 

variety. Perfect Peel variety had the highest content of 

titratable acidity, Pontica variety had the highest 

content of  total sugar and vitamin C, and the Romec 

variety had the highest content of soluble dry 

substance. During storage, the values of these 

biochemical components showed both increases and 

decreases, depending on variety and variant of storage. 
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