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Abstract

Sairme mineral water, one of the famous mineral waters in Georgia, is re-
nowned for its exceptional healing properties. The distinctiveness and thera-
peutic benefits of the naturally sourced mineral water, known as “Sairme”,
stem from its rich array of microelements, notably including iron and man-
ganese. Since 1948, the bottling of Sairme mineral water has been a promi-
nent activity. Named after the Sairme deposit, this mineral water is packaged
in various formats to cater to diverse consumer preferences. The bottling
process involves transporting the mineral water from wells to the bottling
plant through pipelines. Prior to bottling, the mineral water undergoes meti-
culous processing stages in adherence to current Georgian and international
regulations. This process ensures that the concentration of trace elements in
the bottled water is minimized, maintaining its purity and quality. Given the
importance of preserving the microelements present in bottled mineral water,
our research is dedicated to optimizing the technological process. Our objec-
tive is to safeguard the valuable microelements while ensuring the highest
standards of quality and safety in the final product.
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1. Introduction

The Sairme mineral water deposit is located in the highlands of the Lesser Cau-
casus, on its southern slope, in the middle of Meskheti-Trialeti, at an altitude of
880 - 1000 meters above sea level. The therapeutic benefits of Sairme mineral
waters are combined with the geographical and climatic conditions of the depo-
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sit and have a positive effect on human health [1]. Utilizing natural constituents,
mineral waters, and dietary supplements to enhance and sustain human
well-being is a prevalent and extensively employed strategy in contemporary
methodologies. We postulate that the bottling of therapeutic mineral water for
medicinal purposes will be highly relevant [2]. As part of our doctoral investiga-
tion, we thoroughly reviewed the early data regarding the analysis of the Sairme
mineral water deposit. The investigation into the therapeutic properties of min-
eral water commenced in 1932, with subsequent medical and scientific expedi-
tions conducted over several years, as documented in literary sources. Mineral
water is extracted from the Sairme deposit via springs and shallow wells [3]. As
part of the doctoral program, we investigated various springs within the Sairme
mineral water deposit, analyzing the chemical composition of the selected spring
waters and assessing their stability. Building upon the research and analysis of
our findings, we have been allowed to develop a bottling technology for medi-
cinal mineral water [4]. This development considers the preservation of the
chemical parameters of mineral water with minimal alterations, thus imparting

additional therapeutic properties to the water.

2. Main Text

The natural mineral waters of Sairme emanate from subterranean depths, un-
dergo formation within the upper strata of the soil, and ascend to the surface as
springs enriched with an array of minerals and substances. The chemical com-
position of mineral water depends on the seasonal changes. The range of the
leading chemical indicators of Sairme mineral water changes seasonally, but the
composition of the water in the wells of the deposit is stable, and the limits of
natural fluctuation do not exceed 20%.

In the initial phase of our investigation, we focused on analyzing the source of
Sairme mineral water deposit No.3a. The assessment of the chemical attributes
of the research sources was conducted periodically, with due consideration to
seasonal variations from 2022 to 2023. The main cations, anions, and microele-
ments of mineral water were studied according to chemical parameters. The stu-
dies were conducted in the field, directly at the wells, and in a stationary labora-
tory. To conserve the inherent chemical composition of mineral water, we have
devised a method for preserving the sample for transportation to the laboratory.
To achieve this, water samples were saturated with carbon dioxide [5]. Subse-
quently, the obtained results were juxtaposed with those from experimental in-
vestigations conducted earlier, as delineated in Table 1.

To ascertain the optimal technological parameters for preserving and bottling
trace elements within mineral water, it was deemed pertinent to investigate the
correlation between trace elements in mineral water derived from source Ne3a
and the oxidation-reduction potential (ORP) across various temporal intervals
[6]. The redox potential denotes the conversion of chemical energy from redox
processes into electrical energy and is measured in volts (V) or millivolts (mV)

[7]. In laboratory conditions, it was calculated using the potentiometric method.
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For this, we used a Hanna Hi988194 multimeter. Research on research samples
saturated with carbon dioxide began on 11/09/2023 at 14:45. After a specific
time, the ORP of mineral water was measured. The water was filtered, and mi-
croelements were determined.

An integral component of the experimental procedure, we quantified the
concentrations of calcium and magnesium within the examined water samples
to evaluate the constancy of these chemical attributes. The outcomes of the in-
vestigation are delineated in Table 2.

Table 2 presents the chemical parameters observed for source Ne 3a across
different temporal intervals.

Based on the experiment results, a correlation between ORP and microele-
ments was established. A high ORP value corresponds to low concentrations of
iron and manganese. The correlation coefficient is negative and numerically
equal to —0.96. According to the data presented in Table 2, a noticeable trend
emerges wherein the ORP value escalates over time, coinciding with a reduction
in the concentration of iron as it precipitates. According to the experiment, the
precipitation process of iron reaches completion when the ORP (Oxida-
tion-Reduction Potential) attains a value of 76 mV. At this point, the concentra-
tion of iron (Fe) is measured at 1 mg/L. Therefore, this value of the redox poten-
tial is critical for determining the technological conditions for bottling mineral
water. These conditions will facilitate the maintenance of iron and manganese

concentrations in the water, aligning with the primary goal of our research.

Table 1. Chemical characteristics of source Ne 3a in the period 1957-2023.

. . . Hydrocarbonate ( HCO; ) Iron (Fe, total)
Source Analysis Date pH Mineralization g/l
mg/L mg/L
16.06.1957 6.40 4.6 2860 12
19.02.1959 6.50 5.0 3110 15
26.05.1772 6.45 3.3 2750 10
Source 3a 14.02.2022 6.32 3.5 3030 8
26.06.2022 6.49 3.6 2830 11
20.03.2023 6.37 4.5 3781 12
08.06.2023 6.45 3.4 2562 9
Table 2. Chemical characteristics of source Ne 3a in the period 2023.
Date of Analysis ORP, Fe (total) Mn (total) Ca? Mg**
Sample name . .
analysis time mv mg/L mg/L mg/L mg/L
09.11.23 14:45 3.2 11.0 0.5 230.0 110.0
09.11.23 20:00 3.6 9.6 0.48 230 110
10.11.23 11:00 10.9 3.2 0.47 230 110
Source 3a
10.11.23 14:00 15.0 1.1 0.47 220 110
10.11.23 18:00 76.0 1.0 0.45 190.0 100
13.11.23 18:00 148.1 <0.05 0.35 170.0 80
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3. Conclusions

Based on our experimental method, we can conclude:

The chemical characteristics of the springs and wells in the Sairme mineral
water deposit remain consistent across all seasons.

In Sairme mineral water, the relationship between the redox potential and
microelements demonstrates an inverse proportionality.

At an oxidation-reduction potential of 76 mV, the iron precipitation com-
pletes.

During the experiment, iron precipitation, gradual filtration, and a reduction
in iron concentration do not impact the concentration of chemical indicators in
mineral water.

Considering the correlation between the redox potential and iron concentra-
tion, it becomes feasible to devise a technological framework enabling the bot-

tling of mineral water while preserving its natural chemical properties.
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