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ABSTRACT - Strawberry is a non-climacteric pseudofruit that has a short shelf life after
harvest. Among the factors responsible for the strawberries quality loss are the high
metabolic activity and high susceptibility to microbial attack, mainly by fungi. The
objective of this work is to study physicochemical parameters of strawberries (Fragaria
vesca L.) submitted to different cooling system conditions. Strawberries were stored at
temperatures of 2 °C and 6 °C with a range of +1 °C and packed in polyethylene
terephthalate (PET) trays wrapped by polyvinyl chloride (PVC) film. Samples were
evaluated for their physicochemical aspects, such as: mass variation, vitamin C content
and total polyphenols. The assays were done in triplicate. The results show that storage at
6 °C 1 °C is better to maintain the strawberries quality stored during 6 days, because
under these conditions a lower mass variation was obtained. These parameters are
associated with low moisture loss, which also assists in the preservation of polyphenols.
And storage at 2 °C +1 °C favored the maintenance of total polyphenols and Vitamin C.
With this information it is possible to optimize technologies for this type of food with
focus on reducing the environmental impact and waste of food and drinking water,
supporting research developed in multinational refrigeration area.

Keywords: Food Preservation. Physicochemical Analysis. Range Temperature.
Refrigeration Systems. Strawberry.
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1. INTRODUCTION

Due to the appreciation of the original taste and quality of fresh food, minimally
processed foods have been gaining market space because of their practicality and convenience, as
well as providing less preparation time (MORAES et al., 2008). Minimally processed food can be
vegetables that have undergone some treatment like cutting, washing, peeling, maintaining its
original state (MORETT]I, 2007; SANTOS, 2012)

Strawberry presents high perishability, being stored for a limited time (GARCIA, 2009),
between 5 and 7 days, mainly due to the high microbial and respiratory activity (AGUAYO, 2006).
Post-harvest fruit degradation is usually delayed by storage at low temperatures, in modified
atmosphere or by the use of treatments that reduce the product metabolism (GARCIA, 2009). The
storage at low temperatures (4 °C) is used to avoid fruit deterioration during post-harvest storage
(MORAES et al., 2008; HERNANDEZ-MUNOZ et al., 2008). It is known that low cooling
temperatures (5 °C and 10 °C) contribute to reduce microbial activity, metabolic rate, chemical and
enzymatic changes, as well as avoid mold growth and reduce senescence of fruits, thus extending
their shelf life (SONG et al.,2017).

Thus, temperature control, besides the relative humidity, is also important, because changes
during storage have a direct effect on quality attributes such as nutritional value, texture, aroma and
flavor (CHITARRA, 2005). For this reason, this work aims to analyze different forms of refrigerated
storage for strawberries, contributing to the improvement of strawberries shelf life and also to
domestic refrigeration processes optimization.

2. MATERIAL AND METHODS

2.1. Material

Samples were obtained in a commercial establishment in the city of Blumenau in the early
morning, taken to the Chemical Tests Laboratory and to the Food Processing Laboratory of the
Chemical Engineering Department of the Regional University of Blumenau and also there analyzed.
Fresh strawberries were selected for defects absence and packed in polyethylene terephthalate (PET)
packaging, covered by polyethylene vinyl film (PVC), without washing. During the analysis period,
the samples were stored in a domestic refrigerator (Consul) with an on/off system compressor with 15
thermocouples (3 in each shelf). Cooling system was controlled through a program developed using
the LabView 15.0 software to guarantee the desired temperature range in this study.

2.2. Methods

Mass variation of the strawberry samples was quantified on the 0, 2, 4 and 6 day and expressed
as a percentage. For this analysis, it was used a semi-analytical balance, with two decimal places,
model A1000 (Marte). The methodology of AOAC (2000) was used to determine vitamin C content,
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which consists on the titration with 2,6-dichloroindophenol solution to determine the ascorbic acid
content in the samples. The results were expressed in mg of ascorbic acid per 100 g of fruit. Total
polyphenol content was determined using the Folin Ciocalteau method (SINGLETON, 1965). The
result was expressed in mg of gallic acid per gram of sample. All analyzes were performed in
triplicate, on days O (day of receipt of fruits), 2, 4 and 6.

3. RESULTS AND DISCUSSION

3.1. Mass variation

Mass variation of the strawberry samples shows a reduction during the refrigerated storage
period in the two studied temperatures, as shown in Figure 1.

Figure 1 - Strawberry mass variation during refrigerated storage at different temperatures
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Mass loss in fruits is mainly due to perspiration. As the PVC film is a barrier to water vapor, it
reduces the loss rate of strawberry mass because an atmosphere with high relative humidity was
created inside the package, decreasing the water vapor pressure deficit and consequently the
transpiration rate (YAMASHITA et al., 2006). The results obtained in this work are similar to those
found by Valenzuela et al. (2015), which obtained 0.50% strawberry mass variation (Fragaria
ananassa), on the fifth day of storage at 5 °C. Avila et al. (2012) studied strawberry (cv. ‘Camino
Real’) storage at 1 °C and observed reduction of 8,93% on the eighth day of storage when compared
with the initial mass and Ventura-Aguilar et al. (2018) found approximately 4% of mass loss at 5 °C
on fifth day storage (cv. ‘Camino Real’), this value is well below the results found in this study.

3.2. Vitamin C content

Vitamin C content fluctuated during the storage period, but the final value was lower than
values obtained in samples in natura (sample analyzed prior refrigeration) for all treatments (Figure
2). Studies have shown that the increase in the amount of vitamin C may be related to the stress
situation caused by fluctuations in temperature (temperature amplitude of =+ 1 °C) and other
environmental factors, which explains the fluctuations in vitamin C levels observed during
refrigerated storage (SANTOS et al., 2012).
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Figure 2 - Variation of vitamin C content in strawberry during refrigerated storage
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According to TACO (2011), the values found for vitamin C in strawberries is 63.6 mg.100 g*
of the edible part of the fruit. Studies of Samec et al. (2016) also show similar values, being 68.73
mg.100 g*. However, the obtained vitamin C content in this study was somewhat below the values
found by the cited authors and these differences may be due to the cultivar studied (FRANCOSO et
al., 2008).

Sogvar et al. (2016) obtained values above that found in this study, with vitamin C levels of
approximately 50 mg.100 g for Fragaria x anannasa Duch on the sixth day of storage at 1 °C.

3.3. Total polyphenols

Figure 3 shows the polyphenols kinetics throughout the storage period. It was observed that the
lower temperature (2 °C) maintained higher polyphenols content at the end of the storage. Freire et al.
(2013) state that the variation of the polyphenol contents can be affected as a consequence of the
variety and crop characteristics, fruit processing and maturity, as well as phenolic compound
extraction (solvents, time and temperature), being this the factor that took the oscillations of the
results of this study.

Figure 3 - Polyphenols content variation in strawberries throughout the refrigerated storage
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The content of total polyphenols found by Ventura-Aguilar et al. (2018) was 0.55 mg galic
acid.g* on the fifth day of storage refrigerated at 5 °C, this value is similar to that found in this study
for the temperature of 6 ° C £ 1 °C and as in this study. In contrast, Sogvar et al. (2016) obtained a
higher value than this study, with approximately 3 mg galic acid.g-1 in strawberries stored at 1 ° C on
the sixth day for strawberries Fragaria x anannasa Duch. Authors also verified oscillations during the
refrigerated storage period, due to the factors previously mentioned.

4. CONCLUSION

Through this study, it was possible to verify that there are differences between the mass
variation, Vitamin C and total polyphenols content during 6 days of refrigerated storage. The
temperature of 2 °C + 1 °C favored the maintenance of the physicochemical parameters like total
polyphenols and Vitamin C. On the other hand, the temperature of 6 °C = 1 °C resulted in a lower
mass variation when compared with the other temperature studied.

With these results it is possible to optimize domestic refrigeration technology for this food class
in order to reduce food and drinking water waste. Moreover, considering the maintenance of the
physicochemical parameters, the temperature of 2 °C + 1 °C obtained better results for two of the
three parameters evaluated.
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