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Tomato is the most popular vegetable in Germany (BLE, 2015) and one of the most
consumed horticultural crops in the world [1]. Tomatoes have a high nutritional value, as
they are rich in vitamins and antioxidants [2]. In recent times, consumers have complained
about the poor flavor of tomatoes [3,4]. Conventional breeding programs generally focus on
yield, firmness, and long shelf life [3,4], which may have caused a decrease in flavor
acceptance. Besides, postharvest handling affects the flavor of the tomato fruit [5]. The goal
of the PETRAq+n project (participatory development of quality tomatoes for sustainable
regional production) is to create a scientific basis to breed tomato cultivars with improved
quality and optimal adaption for sustainable regional and urban production. The flavor of a
tomato is a complex interaction of taste and aroma [6]. Major contributors are sugars and
acids [7]. Other important non-volatile contributors to the flavor include fatty acids and
pigments [8]. Over 400 volatiles have been identified in tomatoes so far [9], but only around
16 - 20 contribute to the characteristic tomato flavor [9,10]. It has been shown that
refrigeration changes the aroma volatile profile and has a negative effect on the flavor
[11,12]. However, the time from harvest to retail is shorter than in earlier decades and it is
important to evaluate the whole postharvest handling. The influence of the entire
postharvest handling chain has not been considered yet. The studied crossbred offspring are
combinations of parental cultivars with high yield and good quality parameters. They were
grown in a low-input production system, and the entire transportation route of tomatoes
from harvest to retail to the consumer was evaluated. Two methods of household storage
were considered, storing at room temperature (20°C) and storing in a refrigerator (7°C).
Important non-volatile compounds of tomato fruits were analyzed, comparing fresh fruits
with fruits stored in two different temperature regimes, while the fruits were handled in the
same manner beforehand and were harvested ripe. Earlier studies raised the issue that many
laboratory studies are not comparative to commercial practices and thus it should be
assumed that the handling steps at different levels are not isolated [13]. The aroma
compounds of the fruits were collected using headspace solid phase microextraction (HSSPME), identified by GC-MS and semi-quantified by GC-FID. We observed an increase in the
content of total soluble solids (TSS) after postharvest handling in both storage regimes and
only a slight decrease in titratable acidity (TA), while the storage temperature did not show
any effect.
References
[1] DÍAZ DE LEÓN-SÁNCHEZ, F., PELAYO-ZALDÍVAR, C., RIVERA-CABRERA, F., PONCE-VALADEZ, M., ÁVILA-ALEJANDRE,
X., FERNÁNDEZ, F.J., ESCALONA-BUENDÍA, H.B., and L. PÉREZ-FLORES, 2009: Postharvest Biol. Technol., 54,
93-100.
[2] YILMAZ, E., 2001: Turk. J. Agric. For., 25, 149–155.
[3] KLEE. H.J., 2010: New Phitol., 187, 44-56.
[4] PIOMBINO, P., SINESIO, F., MONETA, E., CAMMARERI, M., GENOVESE, A., LISANTI, M.T., MOGNO, M.R., PEPARAIO, M.,
TERMOLINO, P., MOIO, L., and S. GRANDILLO, 2013: Food Res. Int., 50, 409–419.
[5] MAUL, F., SARGENT, S.A., SIMS, C.A., BALDWIN, E.A., BALABAN, M.O., and D.J. HUBER, 2000: J. Food Science,
65, 1228-1237.
[6] BECKLES, D.M., 2012: Postharvest Biol. Technol., 63, 129–140.

109

2nd International Plant Spectroscopy Conference (IPSC) 2019, Berlin, 24 - 28 March

[7] BALDWIN, E.A., GOODNER, K., and A. PLOTTO, 2008: J. Food Sci., 73, 294–307.
[8] RAMBLA, J.L., TIKUNOV, Y.M., MONFORTE, A.J., BOVY, A.G., and A. GRANELL, 2014: J. of Experim. Bot., 65,
4613-4623.
[9] BALDWIN, E.A., SCOTT, J.W., SHEWMAKER, C.K., and W. SCHUCH, 2000: HortScience, 35, 1013–1021.
http://www.ble.de/SharedDocs/Pressemitteilungen/DE/2015/150629_Tomatenstatistik.html
(30.04.18).
[10] CEBOLLA-CORNEJO, J., ROSELLO, S., VALCARCEL, M., SERRANO, E., BELTRAN, J., and F. NUEZ, 2011: J. Agric.
Food Chem., 59, 2440-2450.
[11] JAVANMARDI, J., and C. KUBOTA, 2009: Postharvest Biol. Technol., 41, 151-155.
[12] PONCE-VALDEZ, M., ESCALONA-BUENDÍA, H.B., VILLA-HERNÁNDEZ, J.M., DÍAZ DE LEÓN-SÁNCHEZ, F., RIVERACABRERA, F., ALIA-TEJACAL, I., and L. PÉREZ-FLORES, 2016: Postharvest Biol. Technol., 111, 6-14.
[13] PAULL, R., 1999: Postharvest Biol. Technol., 15, 263–277.

110

