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Сажетак Натријум је електролит од есенцијалног значаја за човјеково тијело. У хемијској терминологији је познат под ознаком Na+. Овај минерал је нарочито важан за нормално функционисање нервног и мишићног ткива. Натријум се свакодневно уноси путем воде и хране у организам. Он се у тијелу одржава у равнотежи захваљујући различитим компензаторним механизмима. Ниво натријума у опсегу нормалних вриједности је веома значајан за здравље човјека. Превелика количина овог електролита у крви може повисити крвни притисак. Недостатак натријума у крви може проузроковати симптоме као што су :мука, повраћање, умор, вртоглавица. Унос натријума има улогу у патогенези артеријске хипертензије. Он утиче на повећање циркулишућег волумена течности, које узоркује повећање ударног волумена, аовај уз периферни васкуларни отпор представља основну карику у настанку артеријске хипертензије. Weinberg и сарадници су прецизним методолошким поступком у групу пацијената „осјетљивих на натријум“ сврстали оне код којих је дошло до смањења средњег артеријског крвног притиска за 10mmHg (и више) након дана у коме је унос био само10mmol натријума уз фуросемид подијељен у три дозе у току дана. Користећи овај критеријумодређено је да код 51% бољелих од артеријске хипертензије постоји осјетљивост на натријум и код 26% нормотенивних испитаника. Циљ рада био је утврдити садржај натријума у узорцима природних изворских вода. Анализирано је 20 узорака вода. Натријум је одређиван методом атомске апсорпционе спектрофотометрије, пламеном техником. Одрђивање је раађено директно без припреме узорка. Сва одређивања рађена су у дупликату. Кориштен је стандардни раствор натријумa (Fisher Scientific 1g/l) за припрему калибрационих раствора одређених концентрација (0,1 mg/l; 0,2 mg/l; 0,4 mg/l; 0,6 mg/l; 1,0 mg/l) a као слијепа проба кориштена је ултра чиста вода. Вриједност садржаја натријума у узорцима кретала се од 0,7mg/l oд 20,8mg/l. 
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Abstract: Sodium is an electrolyte of the utmost importance for the human body. Its recognized symbol in chemical terminology is Na+. This mineral is immensely important for normal functioning of muscle and nervous tissue. Sodium regularly gets into the body through food and water. Its balance in the body is maintained by various compensatory mechanisms. A normal sodium level is very important for human health. An excessive amount of this electrolyte in blood can increase blood pressure whereas its shortage can cause symptoms such as: dizziness, fatigue, nausea and vomiting. Sodium intake plays a role in the pathogenesis of  arterial hypertension. It affects circulating fluid volume overload that causes a higher stroke volume, which, in addition to peripheral vascular resistance,  represents a key determinant in the occurrence of arterial hypertension. Using precise methodological procedure, Weinberg and associates classified patients who had a mean arterial blood pressure decrease of 10mmHg (and more) after 1 day of 10mmol sodium intake and furosemide divided into three doses during the day into a group of patients ''susceptible to sodium''.  Using this criterion, it was determined that 51% of arterial hypertension patients and 26% of normotensive respondents were susceptible to sodium. An aim of this research was to determine sodium content in drinking water.  20 samples of water were analyzed. Sodium was determined by flame atomic absorption  spectrophotometry. Direct determination was carried out without sample preparation. All determinations were made in duplicates. A standard Na solution  (Fisher Scientific 1g/l) was used to prepare calibration standard solutions of certain concentrations (0,1 mg/l; 0,2 mg/l; 0,4 mg/l; 0,6 mg/l; 1,0 mg/l) and ultra pure water was used to run blanks. The value of sodium content in samples ranged from 0,7 mg/l  to  20,8 mg/l.
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 INTRODUCTION: 

Sodium belongs to Ia group of periodic system and it is classified in a group of alkali metals.  The most important compounds are: salt (NaCl), soda (Na2CO3), soda-bicarbonate (NaHCO3). caustic soda (NaOH), sodium-phosphate, sodium-thiosulfate and borax (NaB4O7x10H2O). The compounds of sodium are used in the industry of paper, glass, soap, textile, oil, chemical industry and metal industry. Sodium is a natural ingredient of raw water, but its concentration is additionally enhanced by industrial pollution such as treatment of roads by adding salt in winter, rinsing of sodium by rain and dilution of soap and detergent.
By aerial coverage in subterranean and natural waters sodium ion has almost the biggest concentration. Amongst cations in water they make more than a half of total content of all other cations. In   subterranean waters sodium can be linked to the sediments of sea origins. In low mineralized waters we mostly find sodium ion in concentration of few mg/l and up to several dozens of mg/l. With the increase of mineralization also comes the increase of sodium concentration. 
Sodium is important in the exchange of water between cells and intercellular fluid. It is important for the work of muscles by helping to make contractions. It is needed for making hydrochloric acid in the stomach. It is a part of regulating permeability of the cells.  It maintains the osmotic pressure. It is involved in regulation of neural-muscular irritability. The lack of sodium results in weakness, diseases, muscle cramps etc. Sodium is harmful in drinking water in high concentrations for the persons who suffer from cardiac, nephritic and organ circulation diseases.  . 
According to EU the limit value of sodium is 200 mg/l (Directive 98/83/EC), and according to our legislation for drinking water, the limit is 200 mg/l also.

By the Directive of European economic commission 80/777/EEC, it is provided that in the case that sodium concentration in bottled natural water goes over 200 mg/l, than the water in the bottle is declared as sodium water, and if the concentration of sodium is lower than 20 mg/l, than that water can be declared as low-sodium diet water. 
Hypertension represents one of the most important preventive causes of death around the globe. According to the World league for the fight against hypertension (World Hypertension League), hypertension is considered to be “the biggest unbearable illness of the modern society” which is the significant element of risk for development of cardiovascular illness (KVB) and a leading cause of mortality in the world [1]. Key factors for development of hypertension are: irreversible factors: ( a positive family anamnesis, age, gender and physical characteristics), factors of behavior as potentially reversible (smoking, obesity, physical inactivity and sedentary way of life, excessive input of salt and excessive consummation of alcohol) and psychosocial and economic factors (low level of education, low income, unemployment and the fear of unemployment, weak anger management, a modern way of life which promotes unhealthy life habits, quick urbanization) [2]. Numerous research [3,4] show that the risk of hypertension development for the individuals who are registered to have a positive family anamnesis is up to four times bigger in relation to the average value. Most often, the hypertension stops asymptomatically or with non-specific symptoms, which is why it is marked as a “silent killer”, and often it takes a long period of time to diagnose this disease and to treat it with suitable therapeutic measure.  The second aspect of this global health and social problem is the fact that untreated hypertension and accompanying comorbidities and complications lead to decrease of working capability, enhance the incidence of hospitalization, mortality on the level of population and also the overall expenses of health system. The World Health Organization (SZO) estimates that 9,4 million people die every year because of hypertension, and that the mortality rate is 2 times higher for persons with hypertension rather for those normotensive persons, the stroke is 7 time more frequent, coronary disease occurs 7 times more often, and occlusive diseases of other organs occur 2 times more often. Considering that it represents one of the most important preventive causes of premature death around the world, SZO highlights the importance and benefits of prevention and early diagnosis of hypertension, and also a promptly started treatment and regular self-control of blood pressure.  With that goal, this organization dedicated the year 2013. to the fight against hypertension and developed Global action plan which gives  the guidelines for activities linked to prevention and control of hypertension, as the most massive unbearable diseases on a national level [5]. The increase of level of conscience and degree of population awareness is the key condition of timely detection of hypertension. Preventive programs and control of hypertension demand a suitable social-health politics and active participation of all medical workers [5]. According to the Institute of Medicine, American National Academy of Science (Institute of Medicine, National Academy of Sciences) the maximum of daily sodium input should not be higher than 2300 mg, and suggested level of input is 1500mg [6].  Every higher input is connected to the enhancement of average value of blood pressure and prevalence of hypertension at population. The main source of sodium in everyday food is sodium-chloride/salt. 
MATERIAL AND METHODS:

Determining of sodium is done by flame-technique atomic absorption spectrophotometry.

Devices and Tools:

-Atomic absorption spectrophotometer with an acetylene blowpipe and a graphite oven.

-A hollow catode lamp for sodium. The wavelength for sodium is 248.3,

-Standard solution of sodium, the range related to concentration of elements is determined (0,1 ; 0,2 ;0,4 ; 0,6 ;1,0).
Procedure: Sodium in water is determined by flame technique AAS. The wavelength, the mixture of gases/temperature program and other suitable instrumental parameters can be found in a manual which comes with the instrument. The dilution was made when the results were out of linear area. Measurements were made on atomic absortion spectrophotometer Agilent Tecnhologies 200 Series AA.
Table 1: Working conditions for determining sodium 
	Element
	Q(C2H2)

(cm³/min)
	Q(air)

(cm³/min)
	I(mA)
	Background correction
	Wavelength (nm)

	Na
	2.0
	13.5
	5
	D2
	589,0


Q(C2H2) (cm³/min) – acetylene flow
Q(C2H2) (air) – airflow
I (mA) – lamp power
Λ – wavelength
Table 2: Concentration level of standard solutions 
	Mineral
	mg/l

	Na
	0.0-1.0 


A device is calibrated with standard solutions, five of them in total. After every 10 analysis recalibration of standard curve by reading blanks and one standard took place. The flame technique demands preparation of calibration curve by minimum of 3 standards. The concentration of elements in a given sample is calculated directly from given absorbance on the device. If the test solution is diluted, the factor of dilution is taken into account. The results are expressed on one decimal.
RESULTS:

In this table the content of sodium is expressed in every single sample. It can be seen on the chart that we only had two extremes with higher content in comparison with the rest of the samples from the group, which were homogeneus.
Table 3. The content of sodium in samples of natural spring waters 
	Ordinal number of the sample
	Content of sodium mg/l

	1
	1,0

	2
	1,2

	3
	1,9

	4
	1,7

	5
	1,8

	6
	1,3

	7
	0,8

	8
	1,7

	9
	0,7

	10
	1,9

	11
	2,7

	12
	1,9

	13
	1,6

	14
	1,1

	15
	1,0

	16
	14,0

	17
	20,8

	18
	0,9

	19
	1,2

	20
	1,3

	Average value
	3,025

	Standard deviation
	0,21
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Picture 1. Content of sodium in samples of natural spring waters 
DISCUSSION:

SZO insists on high importance of conducting adequate health politics on a national level directed to reduction of exposure of entire population to factors which increase the incidence of hypertension and its complications.  
The big health significance has the content of sodium in water which should rate up to 10mg/l, that has a great significance for cardiovascular and renal patients, but also for pregnant women and small children. There are two Rule books in Republic of Srpska related to water intended for human use. Those are The Rule book of bottled water, mostly carbonated water used as a refreshment and which contribute to compensate the lack of minerals and microelements, which are necessary for normal functioning of organism.
All bottled water has to pass a control and is approved to use by competent ministries.

Bottled water contains elements which have different effect on health: sodium is not recommended for people with hypertension, cardial and renal problems and for people who have problems with circulation. 
Excessive input of sodium represents an important factor in development of atherosclerosis and high blood pressure, but also many other diseases such as osteoporosis, nephritis, edema and obesity. Therefore the use of water with low level of sodium is the most recommendable, and the level of sodium in water should not be higher than 150ml/l, and it is recommendable to be below 50mg/l. 
Our research has shown that the content of sodium in samples was from 0,7mg/l to 20,8mg/l, which is acceptable from the aspect of sodium effect on people’s health.
CONCLUSION:

The presence of some microelements and increased value of some macroelements, in comparison with prescribed values, can have a positive effect on health. However, considering the polyphysiological effect of mineral water, their consumption must be controled in order to have a positive effect. 
Nowadays, water with low or medium mineralization is being used, with balanced ratio of macroelements and microelements. Since this water is easily accepted by organism, it has a positive effect on health of all categories of population and it can totally replace a regular drinking water, which is not always the case with water of high degree of mineralization whose unlimited and long consumption can be harmful. 

Tested water meets the wanted quality since the values of tested parameter (content of sodium in ml/l) are under limited value prescribed by legislative. 
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