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Abstract

Sweet cherries cvs 'Emperor Francis’ and ’Grosse Schwarze Knorpelkirsche’
were stored under hypobaric conditions, 5 kPa and 25 kPa at 2°C. These
sweet cherries could be stored for 30 days without a high losses. Sweet
cherries of both cvs tasted the best after storage under LPS, worse —
under CA, and the worst in normal air. Titrate acidity decreased during
the storage period, the percent of soluble solids decreased for 15 days after
which it increased. Mostly Botrytis cinerea and Monilinia spp. destroyed
the sweet cherries during storage. Penicillium spp. affected fruits by less
than 1%/, under kPa, and those subsequently stored for 3 days at 20°C.
Hypobaric storage 5 kPa at 2°C seems to be patricularly good for storage
of sweet cherries cv ’Emperor Francis’.

INTRODUCTION

The maintenance of the good quality of some horticultural crops was
noticed under low pressure (LPS) conditions (Lougheed et al,
1978; Salunkhe and Wu, 1974; Sharpless and Lang-
ridge, 1973; Wu and Salunkhe, 1972; Spalding, 1979). The
extention of sweet cherries storage life seems to be an important economic
problem. Some cvs of sweet cherries could be stored for one month in
normal air or under controlled atmosphere (CA) cold storages with quite
good results, but some others could be stored for a shorter period only
(Borecka and Wojtas, 1986; Perritt and Mason, 1965;
Chen et al, 1981). The prolongation of sweet cherry storage life
seems to be possible using hypobaric storage conditions (Alique et al,
1979).

Fungi causing fruit rot are a very important factor in the deteriora-
tion of sweet cherries in storage (Harvey et al, 1972)., The main
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fungus causing sweet cherry rot in the USA is Monilinia fructicola, but
in*Europe, Monilinia laxa is most common (Jones, 1985). In Poland
Botrytis cinerea Pers. is a very important fungus causing sweet cherry
rot during storage (Borecka and Wojtas, 1986) probably because
of flower infection in the orchard and due to well developing rot from
latent infection at low temperature in storage.

It is necessary to store fruits from treated trees, because of the high
significance of fungi diseases during storage. Fungicide treatment in the
orchard particularly during the flowering period decreased the flower
infection, by fungi and this decreased the sweet cherry fruit rot during
storage (Jones, 1985; Mappes, 1984; MacSwan, 1976).

The aim of these experiments was to determine the influence of low

pressure storage conditions on the quality of two cvs of sweet cherry
fruits.

MATERIAL AND METHODS

Experiments were conducted in 1000 1 low pressure containers equiped
with automatically regulated pressure; a Servomex industrial oxygen
analyser operating on parametric principles was used for oxygen measure-
ment; the carbon dioxide content was established using an infrared
CO, analyser.

Two cultivars of sweet cherries were under our consideration: ‘Emperor
Francis’ (‘Biittnera Czerwona’) and ‘Grosse Schwarze Knorperkirsche’
(‘Czarna Pozna’). The fruits were stored under low pressure (LPS) 5 kPa,
under controlled atmosphere (CA) 5% CO, : 3% O,, and in normal air at
2°C. Sweet cherries of both cvs were stored for 30 days and ‘Emperor
Francis’ additionally for 60 days. The next year, fruits cv. ‘Emperor
Francis’ were stored under LPS conditions: 5 kPa, 25 kPa and in normal
air. Storage periods were: 15, 30, and 42 days. After these periods
fungi causing fruit rot were identified. After the storage period the
healthy fruits were subsequently stored in normal air at 20°C for
3 days. '

All experiments were conducted in four replications, one replication
consisted of 80 fruits in one basket.

The quality of stored fruits was evaluated on the basis of the amount
of rotten fruit and their taste after storage. After each storage period,
the number of rotten cherries was counted and the percent of fruit rot
was calculated. Titrate acidity, using 0.1 n KOH, pH and percent of
soluble solids using a refractometer, were also analysed. The taste of

the fruit was evaluated by 6 persons according to a scale from 1 to 5,
where 5 was the best taste. -
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The percentage values for statistical analysis were transformed to
Bliss degrees. The mean figures were compared by Student’s t-test.

RESULTS AND DISCUSSION

The quality of sweet cherries evaluated on the basis of the taste of
fruit and fruit rot, depended on cultivar, lenght of storage, and storage
conditions. 4 3

The taste of fruit of both tasted cvs was very good after 30 days of. -
storage under 5 kPa, worse — under 5% CO,: 3% O,, and the worst in " "
normal air when stored for the same period.

The sweet cherries subsequently stored for 3 days at 20°C in normal
air tasted variously: ‘Emperor Francis’ stored before under 5 kPa tasted
better than ‘Grosse Schwarze Knorpelkirsche’, but the latter were a bit
better than the former when they had previously been stored before
under 5% CO, with 3% O, or in normal air (Table 1).

Ta T

Table 1
The rot and taste of sweet cherries depending on the length and storage conditions

‘Emperor Francis’ Grosse Schwarze

Knorpelkirsche’
Storage conditions Days of storage
30 60 30
A B A B A B
Fruits stored at 2°C only

5 kPa 1.6ab 5 17.6 bc 4.0 2.8b 5
59, C0;:3%0, 02a 39 17.6 be 3.6 0.6a 3.6
Normal air 2.5ab 33 30.3¢ 3.6 53b 2.9

Healthy fruits subsequently stored for 3 days at 20°C in normal air

5 kPa 25a 5 53.0c 4.7 23.5ab 4.3
5% C0,:3% O, 21a 4.7 18.6 b 3.5 409b 49
Normal air 0.2a 3.3 52.5¢ 4.4 11.0a 3.7

Means marked with same letter do not differ significantly at 5%,.
A — Percent of rotted fruits. B— Taste of fruits according to a scale from 0 to 5 where 5 was the best taste.

The rotting of sweet cherries depended on the cultivar, e.g. ‘Emperor
Francis’ rotted less than ‘Grosse Schwarze Knorpelkirsche’. Storage
conditions similarly influenced both cvs., they rotted the least under
5 kPa. ‘Emperor Francis’ under LPS or CA conditions could be stored
longer than ‘Grosse Schwarze Knorpelkirsche’ which stored for more
than 30 days rotted by nearly 70%. Fruits cv. ‘Emperor Francis’ stored
for 60 days rotted similarly under LPS and CA conditions, but the taste
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Table 2
The rot, taste, soluble solids and acidity of sweet cherries cv. ‘Emperor Francis’ depending on the length of storage and storage conditions at 2°C

Storage conditions 5 kPa 25 kPa Normal air
Days of storage 15 30 42 15 30 42 15 30 42
%, of rooted fruit caused
by fungi
Botrytis cinerea 1.3 1.9 10.6 0.9 12.2 319 2.8 5.0 41.6
Manilinia spp. 0.3 2.8 0.7 3.4 1.9 0.6 0.3 6.9 4.0
Penicillium spp. 03 0 03 0 0 0 0 0 0
Total 19a 4.7 ab 11.6 ab 4.3 ab 14.1b 32.5bc 3.1ab 11.9b 45.6¢
Taste 5.0 5.0 3.5 5.0 4.1 2.0 5.0 3.6 2.0
%% of soluble solids 17.2 be 16.3 ab 17.8¢ 16.4 ab 15.7a 16.7b 16.0 ab 19.8d 16.8 be
Acidity as % of malic
acid 0.72 f 0.54¢ 0.48b 0.64e¢ . 0.48 b 042a 0.63¢ 0.60d 043 a
pH 4.4a 4.5b 4.7c¢ 4.4a 47¢ 4.8d 44a 4.5b 4.8d

Healthy fruits subsequently stored for 3 days at 20°C in normal air

% of rotted fruit caused

fungi
Botrytis cinerea 194 36.2 11.7 12.7 21.9 27.2 21.2 55.3 66.5
Monilina spp. 7.7 3.7 0.7 7.8 5.6 0 6.2 15.1 0.5
Penicillium spp. 0 1.8 0.4 5.0 1.1 0 0 1.5 0
Rhizopus spp. 1.4 0 0 0 0 0 1.3 0 0
Total 28.5ab 41.7b 12.8a 25.5ab 28.6 ab - 272ab 28.7 ab 71.9¢ 67.0c
Taste 5.0 4.2 bitter 5.0 . 4.1 bitter 5.0 3.6 bitter

taste taste taste
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of the cherries was different; those stored under LPS were much better
than those stored under CA (Table 1).

Pressure of 25 kPa was unfavourable for a storage period longer
than 15 days, but sweet cherries subsequently stored for 3 days at 20°C
in normal air, rotted less than those stored before under 5 kPa (Table 2).

Sweet cherries were affected during the storage period mostly by
Botrytis cinerea, less by Monilinia spp. Other fungi such as Penicillium
spp. were noticed under 5 kPa or on fruits subsequently stored at 20°C.
During this last period, Rhizopus spp. was also identified (Table 2). This
takes place probably because of some very small and difficult to notice
splits of the fruit skin under very low pressure; the number of affected
fruits was very small (Table 2).

Fruit contents varied when stored under LPS; the percentage of
soluble solids decreased during the first 30 days of storage and next
increased, reaching a maximum after 60 days. Fruits stored in normal
air contained the highest percent of soluble solids after 30 days of storage,
next it decreased; the pH increased during the storage period under all
tested conditions (Table 2).

Alique et al. (1979) established that the sweetness of cherries
depended an the content of acids, not on the sugars in the fruit. In
these experiments, the percent of soluble solids decreased and increased
during storage, and the titrate acidity decreased all of the time, so it
is very highly probable that the content of acids determined the fruit
sweetness. Experiments conducted by Alique et al. (1979) concerned
only one cv. and the value of low pressure used there was intermediate
to those examined in the experiments presented here; the temperature
was also much lower than that used in these experiments, but the results
were similar — a very low percent of destroyed fruits stored under LPS
conditions. Good results with CA conditions were also obtained by Ber-
tolim (1972) with cherries cv. ‘Durone Nero 1’, but he did not establishe
the tase of fruits after storaoe The presented results on ‘the quality of
cherries are similar to his,. -~~~ = ‘

-Sweet cherries.could be stored under LPS or .CA conditions without
large losses, particularly ‘Emperor Francis’ and the storage period could
be longer than one month, but the leng‘ch of storage depended mostly on
the cv. and season. A temperature lower than 2°C used in some ex-
periments seems to be too ow for our cvs of sweet cherries.
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Jakos¢ czeresni przechowywanych w warunkach
obnizonego cisnienia

Streszczenie

Czeresnie odmian ’Biittnera Czerwona’ (’Emperor Francis’) i ’Czarna P6ina’
(Grosse Schwarze Knorpelkirsche’) przechowywano w warunkach obnizonego cis-
nienia 5 kPa i 25 kPa w 2°C przez miesigc z bardzo malymi stratami. Czeresnie
przechowywane w warunkach obnizonego ci$nienia odznaczaly sie dobrym smakiem,
gorsze byly te, ktére przechowywano w zmodyfikowanej atmosferze, a najgorsze —
w normalnej atmosferze. ' S ‘ ' -

Kwasowos¢é miareczkowa malala w czasie okresu przechowywania; zawartosé¢
ekstraktu w owocach malata do 15 dni przechowywania, a nastgpnie wzrastata.

Najwazniejszymi czynnikami chorobotwérczymi wystepujagcymi na przechowy-
wanych czeresniach byly grzyby Botrytis cinerea i Monilinia spp. Grzyby z ro-
.dzaju Penicillium porazaly owoce przechowywane w 5 kPa ponizej 1%, a takie
te, ktore przechowywano dodatkowo przez 3 dni w temp. 20°C.
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