

Use of potassium sorbate as preservative in dried plums: How is its behavior during the shelf life??


Dry plums are a food recognized for having a mild laxative effect but also for being rich in potassium, dietary fiber (about 7%), and other biological compounds such as antioxidants (derivatives of chlorogenic acid, - about 180 mg/100 g), sorbitol and different vitamins such as some of the B complex.

In their dehydrated form, plums are easy to transport and ship worldwide. Therefore, the annual export volume of dry plums worldwide has increased significantly. Chile has progressively increased its percentage within the dehydrated plum export market, which in 2001 was 12%, by 2011 reached 26%, and finally, in 2021 concentrating the 28.6% of this market, consolidating itself as the first exporter in the world ranking, mainly to Poland, Mexico, Germany, Russia, UK, China, and Italy.

In Chile, the European plum (Prunus domestica L.) is the species used to produce dehydrated plums. Within this species, the D'Agen variety represents the most significant number of planted areas in the country, with 12,587 ha in 2020. During its processing the fruit undergoes a drying process (mainly in the oven) that ends when it reaches 21% or less moisture. After that, it undergoes a tenderizing process to achieve a pleasant texture for the consumer, eliminate microorganisms and facilitate pitting. In this stage, moisture is incorporated into the fruit (final humidity: 28-36% depending on the destination market), therefore, it is essential to add a preservative to protect the fruit from molds and yeasts.
Due to the geographical location of Chile, the travel times of dried plums for export are extensive. The national industry mainly uses potassium sorbate (E 202) as a preservative (to avoid microbial spoilage) which is applied at the end of the production process by spraying a solution onto prunes.
According to Chilean Food Sanitary Regulations (article 154), sorbate reaches up to 2000 ppm (mg/kg as sorbic acid), the maximum application limit in different foods, especially dried fruits. All this to reach a shelf life of 12 months. But depending on the destination market, the International norm of this preservative changes; for example, Codex Alimentarius 500 mg/kg (500 ppm); meanwhile, EFSA of the European Community and USDA allow a maximum of 1000 mg/kg (1000 ppm as sorbic acid). On the other hand, the Japanese market accepts no more than 500 ppm in JETRO (Japan External Trade Organization).

It is essential to consider the potential toxicity of potassium sorbate when consumed in doses higher than those recommended. It is imperative to know the level of application and persistence of this compound in foods such as dried plums. On the other hand, new consumers who worry about health are looking for new products free of chemical compounds, without preservatives or organics.

Our study aimed to evaluate, during twelve months, tenderized prunes with or without potassium sorbate initial concentration, at four different storage conditions (at 4, 16, 20 and 35.5°C). To ensure that prunes have an adequate amount of preservative and to comply with parameters requested by the destination country, potassium sorbate was determined using HPLC-DAD analytical technique. Microbiological analyses were performed to determine the fruit quality and detect the presence of molds and yeasts in both groups of prunes. 

At the end of the shelf-life study, a sensory determination was performed, where trained panelists evaluated the prune sensory quality for general appearance, color, aroma, taste, sourness, sweetness, and hardness. The evaluation was performed on a scale of 1 to 7 (1 = I dislike it very much and 10 = I like it very much), with 4 as the minimum score for an acceptable attribute.

The storage conditions show important differences in the content of sorbic acid remaining in the plums, being able to observe a sharp decline in the first months (Figure 1). Reaching approximately half of its value in the first month and 16 % in the tenth month at 37 °C of storage; while, for the other storage temperatures, a significant reduction is observed during the first 4 months and then the maintenance of the potassium sorbate concentration was observed until 7-8 months.
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Kinetic desorption of potassium sorbate at different storage conditions.

The results showed that 35.5°C had a significant effect on prunes quality, increasing the firmness and diminishing the acidity and total soluble solids. While the other temperatures non affect the quality of prunes. On the other hand, no significant differences were observed in the presence of mold and yeast for prunes with and without potassium sorbate independent of the storage conditions.
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Sensory evaluation of prunes storage at different temperature. Effect of temperature storage on general appearance, color, aroma, taste, sourness, sweetness, and hardness. (A) prunes with potassium sorbate and (B) prunes without potassium sorbate.

It is important to mention that tenderizing is included in the pre-processing of both prune´s samples. This validates the tenderizing process as a crucial stage to reduce the microbiological load of prunes. However, the action of the sorbate would prevent fungi and yeasts from the environment from colonizing the surface of the plums in the stages after the addition of the preservative.
These results suggest that, during the 12 months of evaluation and according to the microbiological criteria (Chilean and International legislation), the prunes with and without potassium sorbate, are within the standard norm values, when the tenderizing process is made correctly (40-45 min using saturated vapor over 95°C) and the good manufacture practice are applied after that.
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