UDC 664.8.037.1:634.75

FACTORS INFLUENCING THE POST-HARVEST QUALITY OF GARDEN STRAWBERRIES (REVIEW)

Zamorska Iryna, 
d. t. s., professor 
zil197608@gmail.com
[bookmark: _GoBack]Smelyanets  Oleg 
postgraduate student
Uman National University of Horticulture, Ukraine
м. Uman, Ukraine
olegsmilanec01@gmail.com

Abstract: The article presents an analysis of the influence of modes and methods of storage of garden strawberries on their post-harvest quality in the chilled state. The influence of various coatings on the quality and preservation of berries is evaluated
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Strawberry is the most widespread berry crop in Ukraine and globally due to its rich chemical composition, high taste and nutritional properties with an annual increase in demand and prices of  30-50%. According to the State Statistics Service, the total area under the crop in Ukraine is 8.3 thousand hectares. 
Strawberries have a relatively short shelf life due to their high water content, thin layer of covering tissue that does not protect against excessive evaporation and mechanical damage, and high susceptibility to microbiological spoilage. During storage, the quality of berries deteriorates due to changes in consistency, color and aroma, nutritional and biological value [1, 2]. To preserve the quality of strawberries, optimal storage conditions and methods should be selected to avoid undesirable changes in the product and to extend the fresh storage time.
It is known that the optimum temperature for storing most fruits is the temperature that approaches the cryoscopic freezing point of cellular juice. This results in a decrease in respiration rate and inhibition of physiological and biochemical processes. In this regard, the process of preliminary cooling of products is of particular importance, which contributes to a rapid slowdown in metabolic processes [3]. 
Preliminary cooling of strawberries at a temperature of 4-5 °C extends the storage time to 10 days [4, 5], and a six-hour delay in cooling strawberries leads to an increase in weight loss by 50 %, an increase in losses of dry soluble substances, sugars and ascorbic acid than in berries that were cooled immediately [6].
The optimum temperature for storing strawberries at all stages of the cold chain is between 0 and 1 °C [7] at a relative humidity of  90-95 %. Under these conditions, strawberries can be stored for up to 7 days [8].
To reduce losses and maintain product quality, a number of postharvest techniques and technologies are used, including physical (heat treatment, application of an edible coating on the surface of the fruit, irradiation) and chemical (antimicrobial agents, nitric oxide, sulfur dioxide, gas treatment: ozone, ethylene, 1-methylcyclopropene), controlled and modified atmosphere [9]. 
The positive effect of treatment with chitin and its derivative chitosan, with a natural antimicrobial effect, on the damage of strawberries with gray rot during storage has been established [10, 11]. The application of chitosan food film in combination with oleic acid slows down changes in the consistency of berries, but worsens the aroma and taste [12].
Caraway seed oil also has an antifungal effect on strawberries: berries stored with paper liners treated with caraway essential oil had significantly lower gray rot damage, with lower weight loss [13]. 
On the other hand, storage of strawberries in an atmosphere enriched with ozone at a concentration of 0.35 ppm does not significantly affect the development of pathogenic microflora, but contributes to the preservation of ascorbic acid 3 times higher [14]. 
Positive results are obtained by treating strawberries with UV-C rays for 5 and 10 minutes. Treated berries retain high antioxidant capacity and enzyme activity with a significant reduction in signs of decay compared to untreated ones [15].
An effective means of increasing the calcium content in fruits, preserving the consistency and content of dry soluble substances is the treatment of strawberries in a CaCl2 solution at 25 or 45 °C [184]. It has been proven that CaCl2-treated strawberries delay the aging process by inhibiting the dissolution of cell walls [16]. 
There are studies of the effect of 1-methylcyclopropene on the post-harvest quality of strawberries, which found that this substance has no pronounced effect on physiological and biochemical processes in strawberries during storage. However, according to other data, the treatment of strawberries with low concentrations of ethylene doubles the storage time at 5 °C [17].
Strawberries can also be stored in a controlled atmosphere with a high carbon dioxide content and low oxygen levels, which helps to inhibit the intensity of berry respiration and extends the shelf life. However, there are certain risks from the use of high concentrations of carbon dioxide at the level of 10 to 20 %, which is due to a decrease in the intensity of the aroma of berries, the accumulation of acetaldehyde, acetone, ethanol, ethyl acetate, methyl acetate, which leads to negative changes in taste [18]. For example, studies of the flavor of strawberries stored in a normal atmosphere and enriched with 20 kPa CO2 for 3 and 6 days showed that the latter had a higher concentration of ethyl esters and a decrease in the content of methyl esters, which causes flavor instability. On the other hand, high concentrations of carbon dioxide in the atmosphere do not affect the content of dry soluble substances, pH, and organic acids in berries [19]. The data were obtained by C. Pelayo, S.E. Ebeler, A. A. Kader [20], indicate an insignificant effect of the atmosphere enriched with 20 kPa CO2 on the content of anthocyanins and sugars in strawberries during storage. Positive results were obtained from storing strawberries in an atmosphere with an increased level of oxygen (40, 60, 80 and 100 kPa): this preserves a high antioxidant capacity, prolongs the storage period, however, with lower aroma activity [21].
Positive results have been obtained from storing strawberries in a modified atmosphere created inside the film packaging due to fruit breathing and selective gas permeability of the film. It has been proven that storing strawberries in perforated plastic film packaging at 5 °C for 10 days reduces weight loss while preserving the flavor of the berries. It is recommended to store strawberries in a modified atmosphere with 11-14 % O2 and 9-12 % CO2 [22]. Studies of the type of film for storing strawberries showed better results for perforated polypropylene and polyvinyl chloride packaging [236].
Short-term treatment of strawberries at low pressure (0.25, 0.50 and 0.75 atm) for 1-24 hours has proven to be effective, which significantly inhibits the development of gray rot during storage. Processing strawberries at 0.25 and 0.50 atm is especially effective [24].
Thus, the quality of strawberries after harvesting can be maintained at a high level by refrigerating them, which slows down metabolic processes and negatively affects the development of pathogenic microflora. The use of the optimal method of storing strawberries with the mandatory condition of immediate cooling immediately after harvesting will help maintain their quality.
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