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Abstract: Inulin is a popular prebiotic that is often used in the production of ice cream, mainly to improve its consistency. It also reduces the hardness of ice cream, as well as improving the ice cream’s organoleptic characteristic s. Inulin can also improve the texture of sorbets, which are gaining popularity as an alternative to milk-based ice cream. Sorbets can be an excellent source of natural vitamins and antioxidants. The aim of this study was to  evaluate the effect of the addition of inulin on the sensory characteristics and health-promoting value of avocado, kiwi, honey melon, yellow melon^and mango sorbets. Three types of sorbets were made—two with inulin (2% and 5% wt.) and the— other without—using fresh fruit with the addition of water, sucrose and lemon juice. Both the type of— fruit and the addition of inulin influenced the sorbet mixture viscosity, the content of polyphenols,—  vitamin C, acidity, ability to scavenge free radicals using DPPH reagent, melting resistance, overrun—  and sensory evaluation of the tested sorbets (all p < 0.05). The addition of inulin had no impact on the color of the tested sorbets, only the type of fruit influenced this feature. In the sensory evaluation, the mango sorbets were rated the best and the avocado sorbets were rated the worst. Sorbets can be a good source of antioxidant  compounds. The tested fruits sorbets had different levels of polyphenol content and the ability to scavenge free radicals. Kiwi sorbet had the highest antioxidant potential among the tested fruits. The obtained ability to catch free radicals and the content of polyphenols proved the beneficial effect of sorbets, particularly as a valuable source of antioxidants. The addition of inulin improved the meltability, which may indicate the effect of inulin on the consistency. Further research should focus on making sorbets only from natural ingredients and comparing their  healthpromoting quality with the ready-made sorbets that are available on the market, which are made from ready-made ice cream mixes. 
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1. Introduction
Sorbets are low in calories (60–120 kcal/100 g of the product), mainly due to the lack of added fat, milk, cream and animal protein [1]. Due to the high water content, they are a very light and refreshing dessert, eagerly eaten, especially in the summer months when the air temperature is high. Moreover, they are a suitable type of ice cream for people suffering from allergies or intolerance to the ingredients of milk-based ice cream. Sorbets are made of fruits and/or vegetables, juices and water, with the addition of sweeteners and stabilizers; they should have an attractive taste, low energy value and be easily digestible. Inulin is a natural prebiotic. Prebiotic was described as “a non-digestible food ingredient that beneficially affects the host by selectively stimulating the growth and/or activity of one or a limited number of bacteria in the colon, and thus improves host health” [2]. This definition was almost unchanged for more than 15 years. According to this definition, inulin can be classified as a probiotic due to its selective promotion of the activity and  growth of particular native bacteria of the digestive tract [2–4]. Its addition to ice cream desserts increases their health value and gives the products the features of functional food. As a fat substitute, inulin lowers the energy value of the product [5]. It can be a texturing agent, improving the consistency, stabilizing and thickening, and it can also affect the taste and smell of products. Sorbets can be a valuable carrier of prebiotics in the diet [6–8]. Health-promoting additives that are introduced into sherbets should increase the sensory quality of the product or not significantly affect it. Inulin that occurs in different parts of plants is resistant to digestion in the human digestive tract and is fermented in the colon [3]. Food industries are commercializing the use of inulin as a food ingredient due to its functional and physicochemical properties, i.e., melting point, gelation property, glass transition temperature and gel integrity [3]. The viscosity of inulin-containing solutions is directly linked with its concentration. A little increase in viscosity is observed when the concentration of inulin is increased from 1 to 10%, followed by a continuous increase in thickness with the increase in concentration up to 30%, but with no obvious signs of gel formation. Inulin can alter the composition of intestinal microflora and stimulate the growth of beneficial bacteria, as well as inhibit the growth of potentially pathogenic bacteria [3,9]. 
2. Materials and Methods 
2.1. Raw Materials for Sorbets The basic ingredients of the sorbets were fresh fruits which were obtained at edible ripeness from a local grocery store. The choice of these fruits was guided by popularity and their worldwide availability, as well as by their health value, due to being excellent sources of vitamins and microelements, and having medicinal properties, such as analgesic, anti-inflammatory, antioxidant, antiulcer, anticancer, antimicrobial, diuretic, and antidiabetic properties [29,38,39]. The research material was sorbets that were made of selected tropical  fruits: avocado, kiwi, 2 varieties of melon (cantaloupe and honeydew) and mango with the addition of water, sucrose and lime juice. Three types of products were produced: with the addition (fruit replacement) of inulin (2 and 5% wt.) and without inulin. Chicory inulin was purchased in a local health food store. According to the information given on the package, the product was produced in Belgium and contained 89g of fiber per 100 g of product. 2.2. Preparation of the Sorbets A total of 15 sorbets were made due to the addition of different fruits and inulin. The sorbets with inulin were prepared by replacing 2% or 5% fruits with inulin. Fruits (without peel and seed with the addition of water, sugar, lemon juice and inulin (Table 1) were mixed in a Termomix TM5. The sorbets mixes were prepared as given in Table 1. Each sorbet mixture was mixed separately, stored at 4 _C for 24 h and then frozen in Ice Cream Machine Unold 48840. The sorbets were stored at -25 C in the laboratory of the Gdynia Maritime University and evaluated after two days of storage. 
3. Results 
The first assessed feature is the appearance and colour of the product, then the smell is assessed, followed by the taste and consistency. Additionally, the panelists were asked to give an overall rating (the “overall preference”). The odour of the avocado sorbets was not significantly different to the cantaloupe sorbets. The taste of the avocado with inulin sorbet was not significantly different to the cantaloupe sorbets, and in addition was not significantly different to the sorbets of kiwi and mango. Despite the high health value, these avocado features in terms of sorbet production were not high. The best rated was the mango sorbet with the addition of inulin, which could have contributed to the improvement of the consistency of the product (Table 3). The consistency of this sorbet was rated the highest. The smell  of the melon sorbets was rated at 3.5–4.0 points, while their consistency was rated the worst. This could be because the melons contain a lot of water and all the mixtures in the experiment were prepared in the same way. The amount of water that was added into the sorbet mixtures influenced the sensory evaluation, as well as the melting resistance of the sorbets. The color of the mango sorbets was not significantly different to the kiwi with inulin sorbet, and these products were rated the best. Inulin addition did not influence the color estimation. In overall preference, the mango and kiwifruit sorbets were evaluated as the best products. Regarding the overall preference, the sorbets of mango, kiwi, honeydew melon, and cantaloupe melon were statistically equal, although the mango and kiwifruit sorbets were evaluated with the highest points estimation. The addition of inulin generally improved all the features that were estimated in the organoleptic assessment. A slight odor deterioration of the cantaloupe melon sorbets with inulin was found; nevertheless, the difference of odor estimation was statistically not significant. 
5. Conclusions The addition of inulin improved the consistency and melting resistance of the ice cream and influenced the physicochemical properties. The addition of 5% of inulin was better than a 2% addition. The overall preference of the assessed sorbets was rated as good (4.1) to almost very good (4.8) in the sensory evaluation, with the exception of the avocado sorbet. Many scientific reports claim that sorbets can be a valuable source of vitamins and polyphenols. The conducted research suggests that in the case of the tested fruits, a combination of different fruits should be prepared in order to obtain the excellent quality of the sorbet. Due to their high pro-health and technological value, avocados could be added to ice cream and sorbets that are made of other fruits, but they should not be used as a base for sorbets due to their sensory qualities. The addition of inulin (both 2 and 5% wt.) did not statistically affect the organoleptic features of the sorbets, but improved the physical features (mixture viscosity, overrun of finished products and melting resistance). Therefore, the addition of inulin to fruit sorbets could be replaced by other ingredients that could improve both the  organoleptic and pro-health features of the sorbets, or the addition of inulin should replace the water in sorbets, instead of fruits. 
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