
INTRODUCTION

Plums are a highly perishable fruit and become overripe
very fast (Khan and Sing, 2009). Storage and shelf-life is
limited even at low storage temperature. Commercial stor-
age and transportation conditions (0–5 °C and 80–95% rela-
tive humidity) partly delay the softening process, reduce
mass losses and disease incidence, but there is high suscep-
tibility to physiological disorders at low temperature such as
chilling injury symptoms (Palau et al., 2003; Crisosto et al.,
2009).

Ripening of climacteric fruits is regulated by ethylene,
which initiates the biochemical and physiological changes
related to fruit ripening and senescence (ageing), such as
sugar and organic acid metabolism, fruit softening and skin
colour (Khan and Sing, 2009). The shelf-life of plums deter-
mines their quality and acceptability by the consumers on
the market. Consumers associate the fruit quality with their
firmness, juiciness, and sweetness. Too soft fruits are char-
acterised as a commodity with low quality and that have
been stored too long (Galmarini et al., 2013).

Ethylene (C2H4) is one of the simplest organic compounds
with biological activity. Ethylene is gaseous substance that

is physiologically active at a very low concentration — 20
to 100 nl L-1 and can initiate ripening and accelerate ageing
of plant organs (McKeon et al. 1995). All plant tissues syn-
thesise ethylene, which is released in the environment. Its
synthesis rate varies widely and depends mainly on the
physiological condition of plant tissues and effect of envi-
ronmental factors. Ethylene production by fruits and vegeta-
bles is generally promoted by physical injury, fungal infec-
tion, water stress, and elevated temperature up to 30 °C
(Kader, 1987). Highest synthesis rate of ethylene occurs
during fruit ripening, in the overripe stage, after tissue in-
jury and when the fruit is stressed (Ievins, 2012).

At a certain phase of ripening, ethylene binds with appropri-
ate receptors in fruit cells, which promotes completion of
fruit ripening and beginning of cell degradation (Burg and
Burg, 1967; Sisler and Lallu, 1994).

Several manufactured substances, which can compete with
the ethylene binding, have been found to lead to a reduction
of ethylene effects (Juhnevica et al., 2013). In 1989 and
1993, scientists from North Carolina State University,
Blankenship and Sisler, observed that the artificial sub-
stance 2.5-norbornodiene (NDB) and diazocyclopentadiene
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(DACP) delayed softening and ripening in apples. How-
ever, none of these compounds are commercially acceptable
due to high toxicity and manufacturing concerns (Fan et al.,
1999).

Usually, the commercial strategies focus directly on the in-
hibition of ethylene perception or ethylene synthesis during
the harvesting, storage, transportation, and processing (Wat-
kins et al., 2002). One of the newest methods for control-
ling ethylene synthesis and hence decreasing ripening and
ageing processes in climacteric fruits is 1-Methylcyclo-
propene (SmartFreshTM) application, which has been
broadly documented as an ethylene inhibitor (Abdi et al.,
1998; Martinez-Romero et al., 2003; Candan et al., 2006;
Watkins, 2006).

Metabolic processes in plum fruits are regulated predomi-
nantly by endogenous ethylene biosynthesis (Bapat et al.,
2010; Alexander, Grierson, 2002). The inhibition of auto-
catalytic ethylene biosynthesis by 1-MCP has been attrib-
uted to reduction in the activities of 1-aminocyclopropane-
1-carboxylic acid synthase (ACS, EC 4.4.1.14) and
1-aminocyclopropane-1-carboxylic acid oxidase (ACO, EC
4.4.17.4) and their respective genes (Mathooko et al.,
2001). 1-MCP can induce beneficial effects, such as delay
of physicochemical changes related to the ripening process,
as well as a reduction of decay, mass losses, and chilling in-
jury (Blankenship and Dole, 2003).

Delay of ethylene production is one of options for prolong-
ing the shelf-life of plum fruits.

The aim of this work was to study the effect of treatment by
1-methylcyclopropene (1-MCP) on physical and chemical
characteristics and sensory qualities of five plum cultivar
(Prunus domestica L.) ‘Adele’, ‘Sonora’, ‘Victoria’, ‘Stan-
ley’, and ‘Minjona’ fruits during four weeks of storage.

MATERIALS AND METHODS

Materials and storage conditions. The research was car-
ried out at the Institute of Horticulture, Latvia University of
Agriculture in Dobele. Five plum cultivars (‘Minjona’,
‘Sonora’, ‘Stanley’, ‘Victoria’, ‘Adele’) fruits were har-
vested in August 2014 (in optimal maturity stage for each
cultivar). Fruit average mass was recorded for each plum
cultivar: ‘Sonora’ — 0.553 ± 0.01 kg; ‘Adele’ — 0.410 ±
0.01 kg; ‘Victoria’ — 0.402 ± 0.01 kg; ‘Minjona’ — 0.314
± 0.01 kg; ‘Stanley’ — 0.272 ± 0.01 kg. For the storage, 7
kg plum fruits of each cultivar were collected and divided
into two parts: fresh untreated (control C) and fresh plums
treated with 1-MCP at the concentration of 0.520 µl L-1

1-methylcyclopropene. The 1-methylcyclopropene used was
commercially obtained from Rohm and Haas Company
“RandH” (Italy). Immediately after harvesting of plums,
treatment with 1-MCP was carried out at 18 °C in a hermet-
ically closed fruit processing container for 12 h.

The control and samples treated by 1-MCP were stored four
weeks in a cool store-room at temperature 3 ± 1 °C. Fruit

quality was assessed before storage and after one, two,
three, and four weeks of storage. After every storage period
(a week), equal amounts (one-fourth of the initial plum
sample) were removed, weighed, delivered to the labora-
tory, stored four hours at temperature 20 °C and RH 90%,
and then physicochemical indicators were evaluated and
sensory analyses performed.

Physicochemical analyses. Firmness was estimated using a
digital penetrometer (model TR 53205, Italy) equipped with
a 8-mm diameter probe; peak destructive force was ex-
pressed in newtons (N). Flesh firmness, was measured on
two opposite sides of each plum fruit. Mass losses were de-
termined as described previously (Bliek et al., 1995).

Titratable acidity was determined using standard method
LVS EN 12147:2001 and quantified by titration of 1 ml of
juice (automatic titration DL 21, Mettler Toledo, Swiss)
with 0.1 M NaOH to a pH 8.1; expended amount of NaOH
was expressed as percentage of malic acid.

Soluble solid content was determined using standard
method LVS EN 12143:2001. Ten fruits of each cultivar
were selected and processed with a hand blender Bamix®
of Switzerland, model SwissLine (Liechtensteinn, Switzer-
land) into puree for which the content of soluble solids (in
°Brix) was determined using a digital electronic refracto-
meter (type Pal-1, Tokio, Japan).

Sensory evaluation of fruits was carried out by standard
method ISO 4121:1987 — liking of each sample fruit was
characterised by parameters based on 12-point scale: colour,
flavour, acidity, sweetness, firmness, and stone adherence.
Using the scale 12 points means ‘like extremely’ and 1
point — ‘dislike extremely’.

Data analysis was carried out using the General Linear
Model functions in the IBM® SPSS® Statistics programme
20.0 (SPSS Inc., Chicago, Illinois) and by Microsoft Office
Excel 2007 packet (Redmond, Washington). The obtained
data were analysed using descriptive statistics, analyses,
tests and models: one-way analysis of variance (ANOVA)
and significant differences determined by Least Significant
Difference (LSD) criteria. Mean, standard deviation and min-
imal and maximal values were calculated for all parameters.

RESULTS

Dynamics of plum firmness. There were significant differ-
ences between cultivars in plum firmness at the time of har-
vesting (from 10.19 to 27.75 N) (Fig. 1). Significant de-
crease of firmness occurred during four weeks of storage
both in the control, and 1-MCP treated plum samples. De-
crease of firmness at the end of the storage for control sam-
ples was: ‘Minjona’ — 52.6%, ‘Stanley’ — 51.5%, ‘Victo-
ria’ — 48.56% and ‘Sonora’ — 39.2%, and ‘Adele’ —
17.8%. For 1-MCP treated fruits firmness decreased as fol-
lows: ‘Victoria’ — 42.9%, ‘Minjona’ — 33.9%’, ‘Stan-
ley’ — 24.3%, ‘Adele’ — 17.8%. However, in ‘Sonora’
treated fruits firmness increased by 7.3%. Significant (p <
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0.05) differences were observed between control and
1-MCP application for firmness after four weeks of fruit
storage. A positive effect of 1-MCP on fruit firmness dur-
ing storage weeks was observed for plum cultivars ‘Sonora’,
‘Stanley’, and ‘Minjona’.

Dynamics of plum mass losses during storage. During
storage, differences in fresh fruit mass losses between the
control and 1-MCP treated plum samples occurred that were
significant after four weeks of storage (Table 1). A signifi-
cant (p < 0.05) positive effect of treatment by 1-MCP on
loss of plum fruit mass during four week of storage was ob-
served only for cultivar ‘Sonora’; no effect was observed in
the four other cultivars. The percentage losses after four
weeks of storage were about 9.5% in control samples (aver-
age for all cultivars) and 9.0% in 1-MCP treated samples
(mean for all cultivars).

Dynamics of plum total acid content. Almost all plum
cultivar fruits had higher concentration of total acids (Table
2) before storage (when degree of readiness was optimal).
At the time of plum harvesting, concentration of total acids
varied between 0.69 and 1.85%. Plum cultivar ‘Adele’ fruits
were as an exception — in fresh plums the total acid con-
centration was lower than after four weeks of storage. At
the beginning of storage in control samples total acid con-
centration was 0.69%, while after four weeks of storage —
0.89% and in 1-MCP treated fruits — 0.82%. Total acid
concentration increased by 28.9% in the control and 18.84%
in 1-MCP treated samples (Table 2). During four weeks of
storage significant decrease of total acid concentration oc-
curred for all plum cultivars, while in cultivar ‘Adele’ fruits
the total concentration of acids increased significantly (p <
0.05) compared with the initial concentration of acids.
In plum cultivars ‘Sonora’, ‘Victoria’, ‘Stanley’, and
‘Minjona’ control samples the concentration of total acid
decreased by 36.25%, 21.62%, 10.74%, and 28.43%. After
the treatment of plums by 1-MCP, total acid concentration
significantly decreased in cultivars ‘Sonora’ by 32.50% and
‘Minjona’ by 8.80%. Treatment by 1-MCP did not have any
effect on total acid concentration during storage of plum
cultivar ‘Stanley’ fruits, but delayed acid formation in
‘Adele’ plums.

Dynamics of plum total soluble solid content. Higher to-
tal soluble solid concentration occurred before storage of
plums. Among the five cultivar of plums, the highest total
soluble solid concentration in control samples was in
‘Sonora’ – 15.60 °Brix and ‘Adele’ — 14.98 cultivar fruits
(Table 3). After four weeks of storage, the concentration of
total soluble solids in control plum cultivars significantly
increased compared with the initial concentration and fluc-
tuated between 11.69 and 15.82°Brix. A similar increase of
total soluble solid concentration was observed also in
1-MCP-treated samples. Total soluble solid concentration
ranged from 11.42 to 15.80 °Brix. After four weeks of stor-
age, there was a significant (p < 0.05) difference in total
soluble solid concentration between control and 1-MCP-
treated fruits in ‘Adele’, ‘Sonora’, ‘Victoria’, and ‘Minjona’
cultivars; higher concentrations occurred in the control sam-
ples.

Fig. 1. Dynamics of plum firmness
during storage. *Values represent
the mean of twenty replications of
ten fruits ± standard deviation.

T a b l e 1

DYNAMICS OF PLUM MASS LOSSES DURING STORAGE

Mass losses, %

I week II weeks III weeks IV weeks

Adele

Control 2.90a 5.60 a 7.00a 7.60a

1-MCP 4.10b 7.80b 9.70b 10.40b

Sonora

Control 4.30a 8.30a 15.30a 19.60a

1-MCP 3.50a 9.10a 11.30a 12.90b

Victoria

Control 4.80a 9.60a 12.00a 12.00a

1-MCP 6.30a 9.90a 12.70a 13.20a

Stanley

Control 1.30a 2.20a 2.80a 3.10a

1-MCP 1.50a 2.10a 2.90a 3.50a

Minjona

Control 4.30a 5.90a 5.40a 5.40a

1-MCP 2.70a 3.70a 5.00a 5.00a

*The different letters in the same column represent significant differences
between values by the LSD. The mean difference is significant at the 0.05
level.
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Sensory evaluation of plums. Sensory evaluation was con-
ducted weekly to assess plum quality during storage (Figs.
2–7). Before storage, plums of cultivars ‘Stanley’ and
‘Minjona’ had distinctive colour intensity. ‘Stanley’ fruits
also had distinctive firmness. Panellists observed the best

stone adherence in fruits of cultivar ‘Minjona’ and ‘Adele’.
‘Sonora’ was assessed as having distinctive acidity. After
one week of storage, panellists recorded that sensory prop-
erties had considerably changed. Firmness, sweetness, and
acidity in control samples of plum cultivar ‘Adele’ had de-

T a b l e 2

DYNAMICS OF PLUM TOTAL ACID CONTENT DURING STORAGE

Total acids, %

Before storage I week II week III week IV week

Adele

Control 0.69 ± 0.05 1.05 ± 0.09a 1.02 ± 0.04a 0.99 ± 0.05a 0.89 ± 0.05a

1-MCP 0.69 ± 0.05 0.79 ± 0.08a 0.89 ± 0.05a 0.92 ± 0.05a 0.82 ± 0.05b

Sonora

Control 1.60 ± 0.05 1.31 ± 0.05a 1.54 ± 0.05a 1.15 ± 0.05a 1.02 ± 0.05a

1-MCP 1.60 ± 0.05 1.18 ± 0.05a 1.28 ± 0.05b 1.18 ± 0.05b 1.08 ± 0.05b

Victoria

Control 1.85 ± 0.05 1.64 ± 0.05a 1.18 ± 0.05a 1.58 ± 0.05a 1.45 ± 0.05a

1-MCP 1.85 ± 0.05 1.58 ± 0.05a 1.48 ± 0.05a 1.64 ± 0.05b 1.48 ± 0.05a

Stanley

Control 1.21 ± 0.05 1.08 ± 0.05a 0.96 ± 0.05a 0.99 ± 0.05a 1.08 ± 0.05a

1-MCP 1.21 ± 0.05 1.15 ± 0.05a 0.86 ± 0.05a 0.99 ± 0.05a 1.05 ± 0.05a

Minjona

Control 1.02 ± 0.05 1.02 ± 0.05a 0.73 ± 0.05a 0.73 ± 0.05a 0.73 ± 0.05a

1-MCP 1.02 ± 0.05 1.08 ± 0.05a 0.99 ± 0.05a 0.93 ± 0.05b 0.93 ± 0.05b

* Values represent the mean of twenty replications of ten fruits ± standard deviation.

** The different letters in the same column represents significant differences between values by the LSD. The mean difference is significant at the 0.05 level.

T a b l e 3

DYNAMICS OF PLUM TOTAL SOLUBLE SOLID CONCENTRATION DURING STORAGE

Total soluble solids, %

Before storage I week II week III week IV week

Adele

Control 14.98 ± 0.26 14.59 ± 0.21a 15.45 ± 0.23a 15.29 ± 0.05a 15.82 ± 0.10a

1-MCP 14.98 ± 0.26 14.05 ± 0.01b 14.51 ± 0.23b 15.76 ± 0.07a 15.80 ± 0.06b

Sonora

Control 15.60 ± 0.31 12.00 ± 0.28a 15.04 ± 0.13a 14.48 ± 0.11a 16.44 ± 0.16a

1-MCP 15.60 ± 0.31 15.39 ± 0.14b 11.91 ± 0.32b 13.36 ± 0.12b 13.04 ± 0.27b

Victoria

Control 12.92 ± 0.32 13.72 ± 0.26a 12.32 ± 0.09a 17.83 ± 0.10a 14.84 ± 0.14a

1-MCP 12.92 ± 0.32 13.21 ± 0.11b 15.90 ± 0.05b 16.51 ± 0.07b 15.64 ± 0.39b

Stanley

Control 11.09 ± 0.28 12.02 ± 0.30a 13.64 ± 0.05a 11.55 ± 0.41a 11.69 ± 0.10a

1-MCP 11.09 ± 0.28 11.37 ± 0.13b 12.10 ± 0.12b 12.32 ± 0.06b 11.42 ± 0.15a

Minjona

Control 12.38 ± 0.20 15.07 ± 0.31a 14.66 ± 0.16a 13.79 ± 0.12a 13.53 ± 0.12a

1-MCP 12.38 ± 0.20 15.12 ± 0.14a 15.87 ± 0.07b 14.51 ± 0.23b 14.03 ± 0.08b

*Values represent the mean of twenty replications of ten fruits ± standard deviation.

**The different letters in the same column represents significant differences between values by the LSD. The mean difference is significant at the 0.05 level.
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creased. Colour of cultivars ‘Adele’, ‘Victoria’, and
‘Sonora’ fruits had visibly increased. Scores for cultivar

‘Adele’ fruits treated by 1-MCP did not significantly differ
from those of control samples. Plums of cultivar ‘Adele’

Fig. 2. Sensory evaluation of plum colour during storage. * Points from 6 to
11 indicate the degree of liking obtained after sensory evaluation of particu-
lar attribute. ** C – control fruits, 1-MCP-treated fruits with ethylene inhibi-
tor 1-methylcyclopropene.

Fig. 3. Sensory evaluation of plum flavour during storage. * Points from 2
to 10 indicate the degree of liking obtained after sensory evaluation of par-
ticular attribute. ** C – control fruits, 1-MCP-treated fruits with ethylene
inhibitor 1-methylcyclopropene.

Fig. 4. Sensory evaluation of plum acidity during storage. Points from 2 to
10 indicate the degree of liking obtained after sensory evaluation of particu-
lar attribute. ** C – control fruits, 1-MCP-treated fruits with ethylene inhibi-
tor 1-methylcyclopropene.

Fig. 5. Sensory evaluation of plum sweetness during storage. Points from 2
to 10 indicate the degree of liking obtained after sensory evaluation of par-
ticular attribute. ** C – control fruits, 1-MCP-treated fruits with ethylene in-
hibitor 1-methylcyclopropene.

Fig. 6. Sensory evaluation of plum firmness during storage. Points from 3
to 11 indicate the degree of liking obtained after sensory evaluation of par-
ticular attribute. ** C – control fruits, 1-MCP – treated fruits with ethylene
inhibitor 1-methylcyclopropene.

Fig. 7. Sensory evaluation of stone plum adherence during storage. Points
from 2 to 11 indicate the degree of liking obtained after sensory evaluation
of particular attribute. ** C – control fruits, 1-MCP – treated fruits with eth-
ylene inhibitor 1-methylcyclopropene.
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with and without 1-MCP treatment had higher sweetness
and better stone adherence than in the other cultivars. After
two weeks of plum storage, sensory properties had signifi-
cantly changed. Panellists concluded that fruits of cultivar
‘Stanley’ and ‘Sonora’ had distinctive firmness, while
cultivar ‘Stanley’ had the poorest stone adherence. In plums
treated with 1-MCP, cultivar ‘Minjona’ plums had better
stone adherence than cultivar ‘Stanley’ fruits. Panellists
noted that control samples of cultivar ‘Adele’ and
‘Minjona’ plums had distinctive flavour and sweetness,
while fruits of cultivar ‘Victoria’ (1-MCP treated) and
‘Sonora’ (control and 1-MCP treated) had increased acidity.
After three weeks of storage, plums of cultivar ‘Adele’
(control and 1-MCP-treated) had better flavour than other
cultivars, with extensive colour intensity, sweetness, and
better stone adherence. Fruits of cultivar ‘Victoria’ (control
and by 1-MCP-treated) had distinctive colour intensity.
Samples treated with 1-MCP were more acidic and control
samples had more intense flavour. As in the previous peri-
ods, after four weeks of storage panellists highlighted that
plums of cultivar ‘Adele’ (control and 1-MCP-treated) had
distinctive colour, flavour, sweetness, and fruits are firmer
with good stone adherence. Plums of cultivar ‘Victoria’
(control and 1-MCP-treated) had distinctive colour, flavour,
and control samples were sweeter. The total acid concentra-
tion after four weeks of storage in cultivar ‘Sonora’ fruits
was 1.02%, while in cultivar ‘Victoria’ plums – 1.45%, and
‘Stanley’ – 1.08%. However, panellists considered that
fruits of cultivar ‘Sonora’ (control) were sourer than the
others.

DISCUSSION

Fruit firmness and colour are much appreciated sensorial at-
tributes for consumers, and usually these factors determine
fruit acceptability on the market (Valero et al., 2003).
Changes of fruit firmness are a physiological process that
occurs during fruit ripening on the tree, during cold storage
and retail handling (Delwiche, 1987; Chen, 1996; Abbott,
1999). Based on our results it was evident that firmness was
considerably decreased during plum storage and softening
was more pronounced during four weeks of storage (Table
1). Considerable softening was observed in plum control
samples without 1-MCP treatment. Extensive softening of
the fruit can be attributed to enzyme-mediated solubilisation
of pectin substances as a result of ripening (Hussain et al.,
2015). We found that 1-MCP application is very effective
for the prevention of plum softening processes. Results
from the current study indicate that firmness was compara-
tively higher in plums treated with 1-MCP than in control
fruits. Our findings are also coincide with previous studies
that noted greater reduction of firmness during 30 days of
control fruits than those treated with 1-MCP (Salvador et

al., 2003).

Moisture loss is one of the major factors that limit the mar-
ketable life of fresh products (Lee et al., 1995). Moisture in-
duces water stress, which accelerates ageing of fruits
(Kader, 1986). Due to moisture, undesirable alterations in

appearance such as softening of tissue and mass loss takes
place. Most fruits and vegetables become unmarketable
when they lose 5–10% of their fresh mass (Burton, 1982).
One of the main reasons of mass loss during storage is wa-
ter transpiration. Transpiration is a process of mass transfer
in which the water vapour permeate from the fruit surface
of the product to the surrounding atmosphere (Burr et al.,
1973). The second reason for mass loss is metabolic pro-
cesses, which take place during storage and are associated
mainly with respiratory metabolism. It has been observed
that treatment with 1-MCP can significantly reduce the
mass loss of plums during storage (Palau et al., 2003;
Crisosto et al., 2009). Our study showed (Table 1) that
treatment with 1-MCP did not have any effect on reducing
the mass losses of plum cultivar ‘Adele’ ‘Victoria’, ‘Stan-
ley’, and ‘Minjona’ fruits, while a positive effect was ob-
served for ‘Sonora’, plums. This can be explained by differ-
ent processes in ripening, which are accompanied by
changes in colour, texture and aroma enrichment. Fruit rip-
ening is not regulated exclusively by ethylene (Nishiyama
et al., 2007). Apparently, both ethylene-dependent and inde-
pendent pathways coexist to coordinate the climacteric fruit
ripening process (Alexander and Grierson, 2002). Another
explanation might be that moisture continuously evaporates
during plum storage due to equality of water vapour pres-
sure in the storage atmosphere and on the produce surface.
Product characteristics such as the surface structure of the
cuticular layer and the specific surface area of fruits in con-
tact with the air directly affect the rate of evaporation (Patel
et al., 1988). Therefore, difference of mass losses between
cultivar plums can be explained by different size and by dif-
ferent thickness of cuticular layer (data not shown).

Malic, citric, and tartaric acids are the main organic acids in
plums. Concentration of organic acid depends on cultivar
and degree of plum maturity. During ripening of plums, de-
crease of malic acid concentration occurs predominantly,
leading to decrease in acidity (Hoehn et al., 2005). We ob-
served decrease of organic acid concentration during fruit
storage for four weeks. Total acid concentration for plums
of cultivar ‘Victoria’ (1.85 ± 0.05%) and ‘Sonora’ (1.60 ±
0.05%) was highest among cultivars. The concentration of
total acids in plums during four weeks of storage decreased
on average by 13.61% in the control and by 11.14% in
plums treated with 1-MCP. During storage, ripening in-
volved conversion of malic acid by enzyme malate
dehydrogenase (EC 1.1.1.37) into oxaloacetic acid. Several
researchers have suggested that 1-MCP treatment can con-
siderably delay the decrease of total acid content in plums
during cold storage (Fan et al., 1999; Fan and Mattheis,
1999a; 2001; Watkins et al., 2000, Pre-Aymard et al.,
2003, Pre-Aymard et al., 2005, Saftner et al., 2003, Zanella,
2003). Our results indicate that treatment with 1-MCP had a
positive effect on plum cultivars ‘Sonora’ and ‘Minjona’,
while no effect was observed for cultivar ‘Stanley’ fruits.

Total soluble solid concentration is an indicator of plum in-
ternal quality, which affects consumers’ acceptance (Paz et

al., 2008). Based on consumer acceptance, Vangdal (1980)
estimated that plums with less than 12.5% soluble solid
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concentration were not accepted from most of the consum-
ers (Vangdal, 1980). We found that during storage the con-
centration of soluble solids in control plums increased (Ta-
ble 3). Increase of soluble solid concentration serves as an
indicator of fruit ripening, which was observed during four
weeks of plum storage.

Increasing of total soluble solid concentration occurs due to
conversion of higher polysaccharides into the simple sugars
such as glucose, which are more soluble in solutions.

Fruits of plum cultivars ‘Adele’, ‘Sonora’, ‘Victoria’, and
‘Minjona’ without 1-MCP treatment continuously ripened
during storage time. After four weeks of plum storage, total
soluble solids concentration increased by 5.60% in ‘Adele’),
5.37% in ‘Sonora’, 14.86% in ‘Victoria’ and by 9.28% in
‘Minjona’. Total soluble solid concentration in the control
plum cultivar ‘Stanley’ did not significantly change during
the four weeks of storage. In this case, perhaps ripening
process in this plum cultivar does not occur during storage.
In plum samples treated with 1-MCP, after four weeks of
storage total soluble solid concentration in plum cultivars
‘Adele’ and ‘Sonora’ was significantly lower than in control
samples. The decrease of soluble substances can be ex-
plained by oxidative breakdown of sugars in respiration,
which initiates the catabolic processes that trigger the cleav-
age reaction of sugars (Hussain et al., 2010). Utilization of
sugars as substratum for fungal growth indicates that cata-
bolic processes were initiated that triggered the cleavage re-
action of sugars. In plum cultivar ‘Stanley’ no statistically
significant differences in total soluble solid concentration
were observed. In the present study, no positive effect of
1-MCP treatment on plum total soluble concentration was
observed. In previous studies treatment with 1-MCP had no
effect on the total soluble solid concentration either
(Menniti et al., 2004).

One of the most important negative aspects of 1-MCP is re-
duction in volatile compound synthesis by eliminating sen-
sitivity to ethylene. These compounds are responsible for
the fruit flavour (Mitcham et al., 2001). Sensory obtained
results in this study did not substantiate the idea that 1-MCP
significantly suppresses the synthesis of volatile com-
pounds. The panellists highlighted that fruits subjected to
treatment by 1-MCP did not differ in flavour in comparison
with control fruit samples. However, 1-MCP treated fruits
had more pronounced sourness and firmness. On the other
hand, there were no negative effects of 1-MCP on the col-
our intensity of stored plums.

The results of our experiment demonstrated that application
of 1-MCP treatment is an effective tool with great positive
effect for most climacteric stone fruits. The study showed
that 1-MCP application positively affected the quality of
plum fruits. During four weeks of plum storage, firmness in
plums treated by 1-MCP was relatively higher in fruits than
before the storage. In particular, 1-MCP application main-
tained the quality parameters of ‘Sonora’, ‘Minjona’, and
‘Sonora’ plum cultivars. A significantly higher positive ef-
fect of 1-MCP on mass loss was observed only in one of
five plum cultivars — ‘Sonora’.
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SÂKOTNÇJIE REZULTÂTI PAR 1-METILCIKLOPROPÇNA IETEKMI UZ LATVIJÂ AUDZÇTO PLÛMJU KVALITÂTI

Plûmes ir vieni no bieþâk patçrçjamiem augïiem Latvijâ. Plûmes ir tipiski klimaktçriskie augïi, kas nogatavinâðanas laikâ nepârtraukti elpo.
Elpoðanas intensitâte saistîta ar autokatalîtiskâ etilçna veidoðanos un ir atkarîga no plûmju ðíirnes. Plûmju uzglabâðanas laikâ turpinâs
metaboliskie procesi, kas izraisa augïu kvalitâtes pasliktinâðanos. Tâdçï ðî pçtîjuma mçríis bija pârbaudît 1-metilciklopropçna (1-MCP)
inhibçjoðo efektu uz etilçna darbîbu un to ietekmi uz piecu plûmju ðíiròu (‘Minjona’, ‘Sonora’, ‘Stanley, ‘Viktorija’, ‘Adele’) fizikâli
íîmiskiem un sensoriem râdîtâjiem. Lai novçrtçtu augïu kvalitatîvâs izmaiòas visâ uzglabâðanas laikâ veiktas sekojoðas analîzes: masas
zudumi, kopçjo skâbju un ðíîstoðâs sausnas saturs, cietîba un sensorâs îpaðîbas (izskats, smarþa un garða, skâbums, cietîba, kauliòa
atdalîðanâs). Iegûtie rezultâti râda, ka, izmantojot 1-MCP, plûmju cietîba èetru uzglabâðanas nedçïu laikâ samazinâjâs minimâli, bet kopçjo
skâbju un ðíîstoðâs sausnas saturs bija bûtiski atðíirîgs apstrâdâtiem un neapstrâdâtiem augïiem. Sensorâs analîzes rezultâti norâda, ka nav
bûtiskas atðíirîbas starp plûmju smarþu un krâsu ar 1-MCP apstrâdâtiem un neapstrâdâtiem augïiem. Secinâts, ka ar 1-MCP apstrâdâto
plûmju ðíiròu augïi ir cietâki un skâbâki.
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