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pstract .
b puring the post-harvest life many biochemical changes occur affecting

uaﬁty. These changes are due to many factors including the cultivar. In temato,
ere are marked differences among cultivars regarding the duration of their post-
grvest life. “Long Shelf Life” cultivars are characterized by a high firmness
nroughout the post-harvest period, but their organoleptic characteristics are not
-timal. The aim of this study was to characterize changes in various parameters of
fruit - quality in thrzee tomato cultivars. The experiment was conducted in a
reenhouse (5,000 m”) during 2006-2007 in Southeast Spain. Fruits of cvs. Daniela,
be and Genma were harvested at turning stage. They were seclected in
" yomogeneous luts and an initial analysis waz performed on 20 {ruits per cultivar to
ssess fruit quality. The fruits were conserved at 12°C (1°C) and 90% relative
ymidity. Every 7 days a batch of 20 fruits per cultivar was analyzed to determine
active index (RI), firmness and glucose and fructose contents. At the same
rval, another batch of 20 fruits was maintained at 20°C for 48 h to simulate
ditions for marketing, after which their quality parameters were analyzed. At the
e of harvest no differences were found for firmness, while R.L., glucose and
ctose content were higher for cv. Rambo. The fruits of ‘Daniela’ were firmer than
he rest and had a longer post-harvest life. ‘Daniela’ is a long life cultivar, which
oftens slowly. The soluble solids content declined gradually over the days of
onservation. ‘Daniela’ fruit had a lower R.1, a sign of its low organoleptic guality
nd flavour. This gradual decline of R.I. during cold storage is normal and in
rinciple is attributed to the phenomenon of respiration contributing to the
onsumption of sugar, the main component of this quality parameter. However, no
gpificant differences were found among glucese and fructose contents during

Tomato (Solanum lycopersicum L.) is one of the most widely consumed fresh
egetables in the world. Tomato fruit quality has been assessed by analysis of parameters,
such as colour, firmness, °Brix, acidity, sugars contents, etc. (Hernindez-Sudrez et al,,
008). All of these parameters contribute to tomato quality, although the decision of
onsumers in their first purchase is determined primarily by the external appearance of
product. The frequency and magnitude of the following purchases depend largely on
¢ impression of taste quality (flavour, texture, soluble solids content}. The best quality
achieved when tomato is ripe, but as such it is much more perishable and susceptible to
lechanical damage during transportation and marketing. Tomato quality also depends on
hemical composition and maturity at harvest (Ferreira et al., 2005). This harvested
matoes at green mature stage present lower soluble solids content and lower
ncentrations of lycopene and carotenoids. On the other hand, their chemical
position also depends on the variety (Gajc-Wolska et al., 2000; Valenzuela, 2002).
any mvestigators have reported that at mature-green stage tomatoes taste less sweet and
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have less vitamin C than the ones red ripe stage (Al-Mugharabi, 1994).

The usual practice in the horticultural chain is to harvest tornatoes when they reac
the “breaker stage” and transport them refrigerated at the lowest temperature that will ng
induce damage. This practice may result in that tomatoes do not develop good coloys
though they do maintain high firmness until the time of consumption. On the other han
when tomatoes are transported over long distances or stored for a long time in shops, th
firmness decreases and the fruits become soft. .

The cold storage of tomatoes at temperatures below 10-12°C for a long
causes the appearance of chilling injury, whose symptoms range from the emergence
pitting and changes during the later ripening at room temperature to a higher incidence
rot, especially Alternaria (Valero and Valenzuela, 2003; Safdar et al., 2008). This chil
injury is an economically important postharvest problem that reduces the overall qualiy
and marketability of the fruits. The effect of storage temperature on chilling induce
quality changes in tomatoes varies with cultivar, duration of storage and ripeness of thy
fruits (Linares, 1996). In order to avoid the negative effects of low temperatures o
tomatoes, some authors have noted that a period of warmth before cold storage cas be
beneficial. For example, Lurie and Klein (1992) observed that warrning tomatoes to 38°¢
for three days before storage at 2°C for three weeks produces normal maturation withoy
chilling injury, even after the fruits were stored for 5 days at 20°C. In this way, longe
periods of storage were possible. In any case, it should be noted that the changes that ma)
occur in the chemical composition, texture and flavour as well as susceptibility to damag
during conservation depend largely on the tomato cultivar. ;

The damage caused by cold worsens when the fruit is ready for shelving in sto
but it is not visually apparent until 24 or 48 h later. This represents a challenge in the.
storage of tomato, which shall be taken into account. It is, therefore, of interest to §
the changes in tomato fruits when they are placed at room temperature after a period
cold (Lopez, 1999; Castafio, 2001). The aim of this study was to characterize change
various parameters of fruits quality in three tomato cultivars after cold storage and
storage at room temperature.

MATERIALS AND METHODS

The experiment was conducted in a greenhouse (5,000 m?) in 2006-2007
Southeast Spain. Fruits of cultivars Daniela, Rambo and Genma at turning stage W
harvested, selected in homogeneous lots and an initial analysis was performed on 20 i
per cultivar to assess fruit quality. The fruits were conserved at 12°C (+1°C) and 9
relative humidity. Every 7 days a batch of 20 fruits per cultivar was analyzed to determ
refractive index (R.L.), firmness and glucose and fructose contents. At the same intety
another batch of 20 fruits was maintained at 20°C for 48 h to simulate conditions
marketing, after which their quality parameters were analyzed. The cultivar Daniela:
cold stored for three week, while the other two cultivars (*Genma’ and ‘Ramb
remained in cold storage two weeks because of their shorter post-harvest life.

RI was determined using an Atago digital refractometer and expressed as B
Firmness was measured using a texture analyzer (TA-XT2 PLUS, Stable MicroSyst¢
Godalming, UK) as follows: the equatorial zone of the fruit was punctured i
regions with a 2 mm @ probe. The fruit was punctured in the locular cavity and rlxot
septum. The probe speed before, during and after the test was of 10 mm s~ anc
maximum peak of force was reached and expressed in kg. The sugars content:
determined in the fruit juice. This juice was clarified with 5 ml Carrez reagent ©
diluted 100 times and analyzed for glucose and fructose with an enzyme kit (Boehr®
Mannheim).

RESULTS AND DISCUSSION ;
Figure 1 shows the content of soluble solids (RI) of tomato fruits. At harvest

(day 0) ‘Daniela’ presented the lowest RI value while ‘Genma’ and ‘Rambo’ showeC

ones of 6 °Brix or more. These values are similar to those found by other av
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¢ira, 2005) and show that ‘Daniela’ is a long shelf life cultivar, but has a lower

4lty'Dm-ing storage the RI for ‘Daniela’ felt afier seven days and then remained stable
a0 significant differences were found for this parameter. The behaviour of RI for
2> and ‘Rambo’ was different. ‘Genma® maintained a high RI value during the first
k of conservation, but at 14 days this value dropped sharply by nearly 1 °Brix
values similar to those of ‘Daniela’. ‘Rambo’ was the cultivar that had the best
time ‘ viour. The RI value was not only high, but also remained stable throughout storage.
" Figure 2 shows the behavior of RI when the fruits are kept at room temperature for
p after cold storage. The RI values are greater; all three cultivars follow a pattern
441 to Figure 1. The greatest values of R recorded at room temperature may be due to
«Jown phenomena that occur during postharvest at high temperatures (Young et al.,
3. Del Rio et al., 1994). Texture is another important quality index in tomato. Flesh
“ress is one of the major textural characteristics of tomato and has a great effect on
ig quality. Tomato fruits continued softening after harvest as shown in Figure 3. The
ing was considerable during the first 2 weeks of cold storage for ‘Genma’ and
bo’. No sofiening was observed in “Daniela’ over the first 14 days, but after 21 days
firmness dropped sharply. ‘Rambo’ showed the lowest firmnesss. Figure 4 shows the
ess when the fruits are kept at room temperature for 48 h after cold storage.
turafly firmness was lower in all cultivars, but ‘Daniela’ remained firm throughout the
;ment. It should be noted that there was no significant difference among ‘Genma’
Rambo’ for firmness. It seems that “Genma’ behaved worse when kept at room
nerature after cold storage.
Fruit softening during ripening has been extensively studied. Among physiological
cations that occur during ripening, the solubility of pectic substances is regarded as
the essential factors which affect fruit texture (Chayb, 2007; Chen et al., 2008).
éla’ tomato is considered a long shelf life cultivar as it sofiens slowly. This feature
increase the acceptability of the fruit, but its RI is so low that sweetness and flavor
so low, which has a negative effect on overall quality.
Figures 5 and 6 show the contents of glucose and fructose in the fruits of studied
ars, The contents of these carbohydrates were similar to that for ‘Rambo’ and
ama’, but lower that ones for ‘Daniela’. Moreiras et al. (2005) found that the
ohydrate content in tomato fruits ranged between 3 and 3.5% according to the food
nposition charts. These values are higher than ones reported in the present study for
ose plus fructose, because we did not quantify other carbohydrates. Our data are
ilar to those of Loiudice et al. (1995): fructose was the most abundant sugar but with a
jlar value to glucose. However, the contents of glucose and fructose for ‘Daniela’
lower than ones for the other two cultivars, but ‘Daniela’ showed a higher fructose
 glucose content. No differences were found for these parameters during cold storage,
exoept for fructose content in ‘Genma’ at harvest, which was significantly lower. When
the contents of glucose and fructose were analyzed in fruits that had been at room
femperature for 48 h after the cold period (Figs. 7 and 8), the only noteworthy result is
at-there were differences between cultivars ‘Genma’ and ‘Rambo’. Overall a higher
tent of these carbohydrates we found in the three cultivars after 48 h at room
nerature,
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Fig. 7. Evolution of glucose content of the fruits kept at room temperature for 48
after cold storage at 12°C expressed as g/100 ml. Interactions and 95%

Fig. 8. Evolution of fructose content of the fruits kept at room temperature for 48 hal
cold storage at 12°C expressed as g/100 ml. Interactions and 95% LSD io
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