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Abstract

Introduction of new hybrids of tomato (Lycopersicum esculentum L.) with high antioxidant potential that will have an impact on human health is a challenge for researchers and producers of seed and planting material. In our 
research, 10 new and one commercial hybrid tomato Adriatic F1, were grown in a greenhouse and investigated for the content of anthocyanins, polyphenols, catechins and cyanidin.. Anthocyanins are pigments, which as 
secondary metabolites, not only affect the color intensity of fruits, but also protect plants from various biotic and abiotic stresses. In our research, the content of anthocyanins (ANT) ranged from 2.0 to 4.0 mg/L, of which the 
highest content was found in the hybrid 128 and the commercial hybrid Adriatic F1. The content of total polyphenols (TP) ranged from 1.7 to 2.3 mg/L, while the content of low molecular procyanidins Catechin (LMWP) ranged 
from 0.11 – 0.21 mg/L, and High molecular procyanidins Cyanidin ( HMWP) of 0.20 - 0.31 mg/L. High catechin and cyanidin content were found in the hybrid 118. Pearson correlation coefficient showed a very high negative 
correlation between total anthocyanins and catechin (R= -0,84), while there is a medium negative correlation between anthocyanins and cyanidin (R= - 0.58), According to the obtained data, it can be concluded that the content 
of phenolic compounds in the tomato depends on the hybrid, the degree of maturity, the climatic and agroecological conditions.
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Materials and methods

Our research included 10 new tomato hybrids and one commercial hybrid Adriatic F1. Tomato production for all

hybrids began with sowing on 21.11.2022 in containers at a specialized seedling production company AGRO

KONI. The planting of the hybrids was on 12.01.2023 in the area of Berat Republic of Albania. The planting and

growing of the tomato was in a greenhouse with a planting distance of 40x80 cm or a plant density of 31,000

plants/ ha.

Chemical components that were analyzed in all samples were: total anthocyanins (TA), total polyphenols (TP),

Low molecular procyanidins Catechin (LMWP) and High molecular procyanidins Cyanidin (HMWP).

Total anthocyanins (TA) were determined based on the maximum absorbance in the visible range (536–542 nm).

They were quantified in mg kg−1 tomato FW assuming average absorption of the tomato mixture (average MW =
500 Da, ϵ = 18 800 M−1 cm−1 in 70:30:1 ethane: water: HCl solution).

Total polyphenols (TP) were determined by Folin-Ciocalteu method (Slinkard and Singleton, 1977) modified in the

micro method by Waterhouse (2009).

Low molecular procyanidines (Catechin mg/L), High molecular procyanidines (Cyjanidin mg/L) by the methods of

Di Stefano et al., 1989 on spectrophotometer.

Spectrophotometric analysis was performed with a Varian Cary 100 spectrophotometer (Agilent Technologies Inc.,

Palo Alto, CA, USA) as described (Rigo et al., 2000).

Introduction

Tomato (Lycopersicum esculentum L.) is a crop that plays a significant role in human nutrition, primarily because it

has a refreshing taste, as well as because of the different ways of consumption in fresh and processed states.

Tomato is a functional food, primarily due to the presence of antioxidants such as polyphenols, lycopene and

beta-carotene, and therefore participates in the treatment of many diseases such as cancer, heart disease,

diabetes, osteoporosis, etc.. Tilahun et al. (2017) reported that antioxidant activity in tomatoes was higher at the

red maturity stage than those harvested at the green maturity stage which can be because of an increase in

lycopene concentration. Anthocyanins are water-soluble pigments. They, as secondary metabolites, are not only a

colour-maker, conferring blue, purple, red and orange colours, but also protect plants against various biotic and

abiotic stresses (Harborne & Williams, 2000).

Previous studies confirmed that the amount of carotenoid and other antioxidant compounds in tomato fruit exhibit

differences among genotypes (George et al. 2004).

References

1.Harborne, J. B., & Williams, C. A. (2000). Advances in flavonoid research since 1992. Phytochemistry, 55, 481–504.

2.Spanos G A & Wrolstad R E (1990). Influence of processing and storage on the phenolic composition of Thompson seedless grape juice. Journal of Agricultural and Food Chemistry 38 (7): 1565-1571.

https://doi.org/10.1021/jf00097a030

3.Tilahun S, Park D S, Taye A M & Jeong C S (2017). Effects of storage duration on physicochemical properties of tomato (Lycopersicon esculentum Mill.). Horticultural Science and Technology 35(1): 88-97.

https://doi.org/10.12972/kjhst.20170010

4.George B, Kaur C, Khurdiya DS & Kapoor HC (2004). Antioxidants in tomato (Lycopersicon esculentum) as a function of genotype. Food Chemistry 84: 45-51. https://doi.org/10.1016/S0308-8146(03)00165-1

5.Rigo, A. – Vianello, F. - Clementi, G. – Rossetto, M. – Scarpa, M. – Vrhovšek, U. Contribution of proanthocyanidins to the peroxy radical scavenging capacity of some Italian red wines. Journal of Agriculture and

Food Chemistry. 48, 2000, pp. 1996–2002. DOI: 10.1021/jf991203d+

6.Vrhovsek, U. – Mattivi, F. – Watterhouse, AL. Analysis of red wine phenolics: comparison of HPLC and spectrophotometric methods. 40, Vitis, 2001, pp. 87–91. DOI: 10.5073/vitis.2001.40.87-91

XV International Agriculture Symposium ,, AGROSYM 2024”

Hibrids Total 

anthocyanins

mg/L

Total poliphenol

mg/L

Low molecular 

procijanidines

Catechin mg/L

High molecular 

procijanidines

Cyanidin mg/L

118 2 1.7 0.21 0.31

139 2 1.8 0.19 0.28

Adriatik F1 4 1.9 0.11 0.21

125 3 2.1 0.13 0.24

100 2 2.2 0.16 0.27

140 3 2 0.11 0.23

111 3 2.3 0.12 0.22

128 4 2 0.11 0.23

116 2 1.9 0.19 0.21

110 3 1.8 0.17 0.2

135 3 1.7 0.14 0.2

Results and discussion

The health benefits of tomatoes are due the presence of

antioxidants. Phenolic compounds are natural

antioxidants that occur in all parts of the plant. They are

a rich source of antioxidants that protects human body

from the damages caused by free radicals. Total

phenolic contents of different tomato hybrids in our

experiment presented in Table 1 ranged from 1.7 mg/L in

hybrids 135 and 118, to 2.3 mg/L in hybrid 111.

The concentrations of total phenolic contents are often

different because of the great influence of agronomic

factors such as varieties and harvest time.

Anthocyanins in vegetative tissues are mostly red

cyanidin glycosides that are generally simpler in

structure than those found in reproductive

organs (Harborne, 1965). Anthocyanins’ stability can be

affected by different factors, including pH, temperature,

concentration, light, oxygen, presence of other

flavonoids or metallic ions (Fang, J., 2014). In our

research, the total anthocyanin content ranged from 2

mg/L in hybrids 116, 118, 139 and 100 to 4 mg/L in the

commercial hybrid Adriatic F1 and hybrid 128.

Conclusion

According to the obtained data, it can be concluded that the content of phenolic compounds and antioxidant activity in the tomato depends on the hybrid, the degree of maturity, the climatic and agro-ecological

conditions. This is also confirmed by Cruz Carrion's research, 2021 and Martínez-Valverde, 2002, that tomato (poly)phenolic composition is genotype dependent, but many agronomic, geographical and seasonal

factors also modulate it

Table 1. Polyphenols content in new tomato hybrids

Low molecular procyanidines Catechin has the lowest content of 0.11 mg/L in the commercial

hybrid Adriatic F1, hybrid 128 and 140, and the highest content of 0.21 in hybrid 118. Pearson's

correlation coefficient showed a very high negative correlation between total anthocyans and

catechin (R= - 0.84). This means that increasing the content of anthocyanin decreases the

content of Catechin.

High molecular procyanidine Cyanidin ( HMWP) of 0.20 - 0.31 mg/L. High catechin and cyanidin

content were found in the hybrid 118

Figure 2. General anthocyanin structure and list of 

the most common anthocyans found in nature

Figure 1. Total phenolic, total anthocyanins, high molecular procyanidins cyanidin and low molecular procyanidins

catechin in different tomato hybrids.
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