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Abstract

The apple fruits harvest maturity is very brief and does not coincide with the consumption
maturity. The process of ripening continues after fruit harvesting, and the consumption maturity
is achieved earlier or later in the storage period. Present paper highlights the evolution of some
apples characteristics (penetration resistance, chlorophyll fluorescence), in the storage period,
the characteristics that define the quality fruits consumption. The study was carried out at the
Research Institute for Fruit Growing Pitesti-Maracineni where the fruits of two apples varieties
('Dalinred', and 'Goldrush') that have been harvested in October and stored in cold storage. After
four months of storage (January) and after five months of storage (February), determinations of
penetration resistance and chlorophyll fluorescence were carried out. The results obtained have
shown that penetration resistance of the 'Goldrush' fruits variety in January had higher values
than penetration resistance of the 'Dalinred' fruits variety and the values of resistance decrease
with increasing storage period. Regarding chlorophyll fluorescence, the values have the same
tendency as well as those of penetration resistance, a small decreasing of values, with the
increasing storage period. Both, the penetration resistance values as well as the chlorophyll
fluorescence values, proved a good duration for maintaining fruit quality, and the decreasing
values in the two periods of determination (January and February), was insignificant.
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1. Introduction

The high level of competition on the national and international apple market requires a very good
fruits quality, so a continuous fruit quality control of size, color, pulp firmness, sugar content, acidity or
flavoris necessary. Many researches on the apple fruits quality were focused on pulp firmness, as a
criterion for assessing the fruit structure, succulence and clarity. As a result, in recent years it has gone
from the destructible penetrometer to the non-destructible penetrometer, which can measure the
consistency of the fruits pulp, quickly and easily to a large fruit samples, or even to the same fruit in
different stages (Jung et all., 1997).  To maintain apples quality the optimal time of harvest is essential,
this determines a good maintenance of pulp firmness, colour and fruit taste characteristic of the variety
(Kingston, 1992)

The chlorophyll fluorescence is also an important indicator of quality and consumption fruits
maturity. The fluorescence is induced by direct excitation of chlorophyll molecules contents, caused by
sunlight. When the sunlight is reduced, the photosynthetic activity and the fluorescence values decrease.
The chlorophyll fluorescence in the fruit also decreases as they ripen. The color changing of apple fruit is
a result of the reduction of chlorophyll contents and less due to the increasing amount of carotenoids
(Knee, 1989).

Many researches indicate that this parameter can be an investigation instrument of the
physiological activity in the fruits. Among the fruit traders there is a deal of interest to determine these
quality parameters, very quick and without damaging the fruits (Beaudry et all., 1993). The chloroplast
membranes remain physically unchanged until the advanced senescence, the photosyntetic capacity
decrease gradually from the beginning of the senescence. (Deel et al., 1995).

Chlorophyll fluorescence can be a strong indicator when the maturation degree of the fruits must
be assessed until the senescence. The determined maturation and senescence indices are correlated
with the drop of the fluorescence parameters values Fo, Fm and Fv/Fm, suggesting the relationship
between phluorescence and the fruit senescence levels (Schreiber, 1993).
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2. Material and methods

Present study was realized on the fruits of two winter apple varieties 'Goldrush' and 'Dalinred'
produced in the experimental plots belonging to Research Institute for Fruit Growing Pitesti Romania. The
apples were picked at the harvest maturity (October) and stored in cold warehouse of the Institute. The
quality assessments were done during two months (January and February). Flesh firmness
measurements were done with the non-destructive electronic penetrometer type HPE II Fff, and the
chlorophyll fluorescence was measured and registered with the fluorometer OS - 30 (Opti-Sciences, Inc.
USA), with the following settings: the light spot time action 2 seconds and the light source intensity 2000
micromoli/m2/s. In the case of the assessments carried out on the fruits, these one were kept in the dark
for at least 15 minutes, then the Fv/Fm ratio was determined. Using the OS - 30fluorometer were
determined:

Fo the minimum fluorescence; Fm the maximum fluorescence; the Fv/Fm ratio (the ratio between
the fluorescence amplitude variation and the maximum fluorescence) and Ft =instant fluorescence.

The experiment has two factors with two graduations: A factor, the apple variety, with two
graduations: 'Goldrush' and 'Dalinred', and B factor, the assessment period with two graduations: January
and February.  The determinations were done on samples of five fruits per tree harvested from every tree
of the replication, each replication including five trees. The date were collected and ranged using MS
Excel facilities and then processed and interpreted with variance analysis (ANOVA) and Duncan range
test.

3. Results and discussion

Assessment of the figure 1 revealed that, depending on the storage period, the flesh penetration
resistance values decreases more in February than in January on the fruits of both apple varieties. At the
same time, in figure 2 it can be highlighted a significant higher firmness (penetration resistance) of the
'Goldrush' variety fruits compared to the one determined on the 'Dalinred' variety.

The values of the minimum fluorescence (Fo) presented in figure 3 emphasize that for the studied
cultivars, according the storage period, a slight increase of the parameter can be observed in February
compared with January.

In figure 4 can be observed that on 'Goldrush' variety fruits the minimum fluorescence (Fo) has had
significant higher values compared with the one measured on 'Dalinred' variety, both in January and in
February. The maximum fluorescence (Fm) is influenced by the variety and the storage period and had
significant higher values on 'Goldrush' variety fruits than on 'Dalinred' variety fruits, both in January and in
February, (Figure 5), which suggest a slower ripening of the fruits. The figure 6 shows a decrease of the
maximum fluorescence (Fm) when the storage period is increasing.

The values of the Fv/Fm ratio between the fluorescence amplitude variation and the maximum
fluorescence, are presented in the figures 7 and 8.

Also in the case of the variety, the influence on the Fv/Fm ratio values, according the storage
period, the fruits of the 'Goldrush' variety had the highest values, compared with the values determined
for the 'Dalinred' variety fruits, both in January and in February.

Analysis of the storage period influence on the efficiency values of the seccond photosyntetic
system II (Fv/Fm),(Figure 8) highlighted that according the studied variety, the registered values are
decreasing according the storage period length.

The instant fluorescence (Ft) also followed the same trend on both studied varieties (Figure 9).
Assessment of the influence of the storage period on the instant fluorescence (Ft) evidenced that

also in this case, according the variety (Figure 10), the fruits of of the 'Goldrush' variety had the highest
values, compared with the values determined for the  'Dalinred' variety fruits, prooving a slower rippening
and a better shelf life.

4. Conclusions

From the point of view of penetration resistance (flesh firmness), the two studied varieties
'Goldrush' and 'Dalinred' had a good storage capacity with a higher firmness of the 'Goldrush' apples;

As regard the clorophyll fluorescence, the measured values for Fm, Ft and Fv/Ft ratio, decreased
slowly with the increase of the fruits storage period.

'Goldrush' variety registered high values of clorophyll fluorescence, wich proved a slower ripening
and a higher storage capacity in cold warehouses.
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Figures

A to B constant
Fig. 1. Influence of the apple variety on fruit firmness, depending on the fruit storage period

B to A constant
Fig. 2. Influence of the fruits shelf life on fruit firmness, depending on the apple variety
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A to B constant
Fig. 3. Influence of the apple variety on the minimum chlorophyll fluorescence values (Fo)

for fruit, depending on the storage period

B to A constant
Fig. 4. Influence of the storage period on the minimum chlorophyll fluorescence values (Fo)

for fruit, depending on the apple variety

A to B constant
Fig. 5. Influence of the apple variety on the maximum chlorophyll fluorescence (Fm)

of the fruits, depending on the storage period.
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B to A constant
Fig. 6. Influence of the storage period on the maximum chlorophyll fluorescence (Fm),

depending on the apple fruit variety.

A to B constant
Fig. 7. Influence of the apple variety on the values of maximum II photosystem efficiency

(Fv / Fm) in fruits, depending on the storage period

B to A constant
Fig. 8. The influence of fruits shelf life on the values of II photosystem maximum efficiency

(Fv / Fm) on fruit, depending on the apple variety.
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A to B constant
Fig. 9. Influence of the apple variety on the momentary fluorescence of fruits,

depending on the storage period.

B to A constant
Fig. 10. Influence of the storage period on the  momentary fluorescence of fruits,

depending on the apple variety


