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Abstract


The mineral waters (soda) are found in great amount of abundance with diverse chemical characteristics in the World. The mineral waters' chemical contents are primarily based on the geological background, in relation tolithology and structure. The water's chemical composition supplies significant information on the operation of the mineral-hydro system. With the important rise in bottled soda consumption in recent years, there has been a growing interest on the ingredients' quality of mineral water brands. The numerous bottled soda brands have diverse chemical contents and properties such as good taste, convenience, and quality. The aim of this paper is to determine of the most proper bottled soda type for consumers. For this purpose, ten bottled soda brand alternatives are compared.




These soda brands' primary characteristics and their attributes were obtained. The AHP (analytical hierarchy process) methodology performed for comparative analysis is an approach for multi-criteria decision making with complex problems that can be assessed considering the eight parameters in mineral water. With the help of questionnaires, required data were compiled, which made the evaluation possible.
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Introduction



There has been a huge rise in consumer demand for mineral waters worldwide over the last decade. Figure 1 shows soft drink terms in the world [1]. The carbonated soft drink top consumers and annual global soda consumption versus GDP per capita is displayed in Figure 2 [2]. Global soda consumption is increasing at about the same proportion as population. The soda consumption per person and global soda consumption as population is shown in Figure 3 [1,2]. 
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Figure 1:  Soft drink terms in the world.
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Figure 2:  A-Carbonated soft drink top consumers b-Annual global soda consumption vesus GDP per capita.
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Figure 3:  a-Soda consumption per person [3] b-Global soda consumption as population [4].

 





The advantageous impact of fixed kinds of soda on human organism depends on their particular chemical-physical properties. Soda has outstanding taste values. Fixed categories of mineral, according to proper chemical-physical properties display medical impact on human health in bigger amount than normal. Furthermore, it supplies fundamental elements such as calcium, iron, magnesium, etc. [3-5].


Nevertheless, when contaminated it may become the resource of unwanted items as bacteria in addition to inorganic and organic chemicals hazardous to human health. For example; NO3 in chemicalreaction with amines creates nitrosamines, which are potency mutagens, teratogens, and/or carcinogens [6].NO2 can be related to hemoglobin shaping meta-hemoglobin by oxidation of Fe+3 to Fe+2 troublesome for the capability of blood to move oxygen [7]. Some of the metals available in soda, such as molybdenum and chromium are fundamental foods which, in excess, can induce metabolical disturbances [8]. Because of general numerous minerals, they also include radioactive materials such as potassium, lead, polonium, uranium and radium [9,10].



Mineral waters have ever attracted attention of users and researchers worldwide. A comparison of the soda quality proves that the bottled mineral waters possess much better quality concerning pH contaminations, aesthetic considerations, and microbial hazards. To assess the quality of mineral waters according to the important criteria, some methods are used with which the several elements are valued: total mineralization, sulphates, bromine, pH value, water temperature, sodium, magnesium, hydro carbonates, calcium, ions, lithium, strontium, meta boric acid, chlorides, iodine, fluorine, meta silicon, CO2 gas etc. The aim of this paper is to analyze the safety and quality of bottled soda brands sold in Turkey.



Though a few qualitative researches of the microbiology of bottled soda brands have been investigated in various countries [11-14]. The nine different characteristics, which are TDS, magnesium, calcium, pH, nitrate, chlorides, sulphates, total hardness, and fluorides considered by Ambiga et al. [15]. Saidi et al. [16] used five diverse characteristics (nitrate, calcium, electrical conductivity, chlorides, and sulphates) depending on technical documents published in WHO [17], WCCR [18], and Anon [19]. By using the fuzzy analytic hierarchy process, Mokarram and Sathyamoorthy evaluated the connection between water quality index based on landform classes and composition of nonorganic components in Iran [20]. For water quality assessment, the aim weighting methodologies cover the entropy weight methodology implemented by Zou et al. [21]. The entropy weighting methodology is performed to appraisal the groundwater quality with logical results by Amiri et al. [22]. Yan et al. studied the comprehensive evaluation of drinking water quality based on field studies, information technology, GIS, and modeling [23]. Alvarado et al. [24] analyzed the groundwater supply source for public by using Geographic Information System.


The aim of this study is to use AHP methodology to perform the ranking of measuring points based on multi-criteria decision making. The selection of the best bottled soda from ten different alternative brands is a complicated task since eight decision criteria need to be noted simultaneously. Based on the data obtained from General Directorate of State Hydraulic Works, the obtained results by this way are evaluated from various attributes by AHP. Among chosen soda brands, the best mineral water brand choice is obtained.



AHP Methodology



In an AHP hierarchy for choosing an alternative over the others, the goal would be to make a decision based on various criteria. For the purpose of this study, a set of criteria in a soda water are included. Five alternative soda water brands are compared using AHP technique. The hierarchy composed of these criteria is constructed as shown in the Figure 4.
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Figure 4:  Hierarchy of Factors.

 




 


Each of the ingredients mentioned in the figure above plays vital roles in human life. For instance, the more magnesium and calcium exist, the harder the water is. People who drink soft water have an increased risk of heart disease compared to people who drink hard water. However, the real reason may simply be that hard water is more likely to contain sulfur. Even the smaller amounts of minerals found in regular drinking water play a beneficial role in human organism. Calcium and magnesium are important for strong bones as well. Magnesium also helps to regulate the blood pressure. Our bodies need the right amounts of minerals, and sulfates are harder to get and unappreciated. The benefits of getting more sulfates are diverse, supporting joint, muscle, and nervous system health and detox [25].





Table 1:  Decision Matrix.
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Table 2:  Factor Priorities.
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While measurements for some criteria are readily available, some others can only be estimated with respect to other variables. As it is the case in all multi-criteria decision making methods, the relative weights of such criteria need to be determined. In AHP, this is accomplished by pairwise comparison of the elements.Below are the resulting priorities of factors involved in this research (Table 1). Based on the decision matrix provided above, the relative weights of the factors defined are provided in the Table 2 below. 




Pairwise comparison of the soda waters




Table 3:  Soda Water Characteristics.
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After determining the priorities of each criterion with respect to the overall goal of selecting the best soda water, the water alternatives need to be compared two by two with respect to each criterion. The properties of the selected water brands are presented in the table below (Table 3).




The next step in applying the AHP technique is two by two comparisons of the water alternatives with respect to each criterion. In order to design an objective scheme for this purpose, the maximum and minimum values of the alternatives for each criterion is determined. This range is divided into nine even ranges since AHP requires pairwise comparisons on a scale from 1 to 9. Finally each alternative is placed in one of these classes based on their values to compare them with each other. Remainder of this research presents the priorities obtained under each category using this scheme. 




Conclusion






Table 4:  Weights of Alternatives
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This study aims to find the best soda water brand based on various minerals and elements exist in soda waters. A list of criteria is evaluated to be able to make a comparison among the selected brands. Each criterion is appointed a relative weight as a result of expert evaluations obtained from Ministry of Health Reports available. Finally, AHP method is applied to the resulting scheme. Based on the calculations above, the relative priorities corresponding to the attractiveness of soda water brand about all factors considered are presented below (Table 4). The table above indicates that the 4th Soda Water (SW4) is ranked first with a weight of 0,2004 among others, indicating that it is the best soda water in terms of selected factors used for the purpose of this study.
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