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METHODS
Packages of low mineralized natural mineral water of one particular brand were

collected at the filling plant immediately after the end of production process to

obtain representative state and chemical composition of water. Three storage

sites with different physical conditions were appointed for bottled water storage.

Comparative brands of low mineralised bottled water with different sources

were located at one of the storage locations. During the first two months of our

two years sampling period, sampling was carried out every 14 days and later on

every two months. Water characteristics (pH, temperature, electroconductivity)

were measured for each taken sample.

Hydrogen and oxygen isotope analyses of the water samples were performed at

the Joanneum Research Institute of Water Resources Management in Graz,

Austria, while isotopic composition of dissolved inorganic carbon (δ13CDIC) was

determined at the Jozef Stefan Institute in Ljubljana.

Physical conditions at storage locations (*bottles exposed to sunlight)

INTRODUCTION
The aim of the study is to determine possible changes in isotopic composition

of natural mineral waters stored in PET bottles in different environmental

conditions from filling to consumption and to find out the rate to which

described changes mask the primary natural mineral water characteristics. For

this purpose an experimental setup with low mineralized natural mineral

waters from different sources, packed in PET bottles and stored under

different environmental conditions was established.
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RESULTS
Results show very distinctive influences on the bottled water isotopic

composition. In case of δ2H and δ18O at storage locations 1-3 gradual

enrichment in heavy isotopes is noticed. This trend is especially well defined in

oxygen isotopic composition. Gradual enrichment is observed also in δ13CDIC

composition.

In pH versus time diagram increase in pH values is noticed at all three

locations. Values of electroconductivity at all three locations have quite similar

trends.

In the analysis of oxygen isotope composition of studied water and

comparative brands the resemblance in rate of oxygen isotopic composition

change in all waters is noticed. Equations presented show that slope values are

quite similar for all waters even if their sources are different, which leads to an

important fact concerning the verification of bottled water.

Storage site
Temperature (°C) Relative humidity (%) Air pressure (hPa)

Min Max Average Min Max Average Min Max Average

Location 1* 20.8 33.2 26 13 59 38 943 994 977

Location 2 7 22.9 15 23 83 61 943 995 976

Location 3* -9.6 36 14 13 100 67 946 993.2 975

δ2H and  δ18O composition versus time 

of  storage at location 1
δ2H and  δ18O composition versus time 

of  storage at location 2

δ2H and  δ18O composition versus time 

of  storage at location 3
Isotopic composition of   δ13CDIC at all 

three storage locations

pH versus time at storage locations 1-3; 

average values are presented

Electroconductivity versus time at 

storage locations 1-3; average values are 

presented
Oxygen isotope 

composition versus 

time in studied and 

comparative bottled 

waters at location 1

CONCLUSIONS
Analysis of isotopic composition is a useful tool in determining changes in

bottled waters during storage. These changes start to occur right after the

bottling and the rate of changes is additionally connected with physical

conditions on storage location. Together with changes in isotopic composition

also changes in physical parameters occur. Since our experiment is still in

progress, only preliminary results of the experiment are given. In the future,

additional research work will be focused on the processes accountable for

changes in bottled waters characteristics and the rate of their dependence

upon different storage conditions.
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Average Median Min Max Range N

δ2H (‰)

Location 1 -59.03 -59.34 -62.52 -56.20 6.32 55

Location 2 -60.15 -60.13 -62.53 -57.58 4.95 51

Location 3 -59.57 -59.54 -61.52 -57.04 4.48 49

δ18O(‰)

Location 1 -8.69 -8.74 -9.10 -8.20 0.90 55

Location 2 -8.94 -8.95 -9.11 -8.74 0.37 51

Location 3 -8.93 -8.92 -9.10 -8.69 0.41 49

δ13CDIC (‰)

Location 1 -12,36 -12,42 -12,98 -11,68 1,31 55

Location 2 -12,53 -12,54 -13,30 -11,94 1,36 52

Location 3 -12,55 -12,61 -12,94 -11,90 1,04 52

Descriptive statistics of  δ2H, δ18O and δ13CDIC at storage locations


