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Danijela Stanfel, Lela Munjas Jurkic

JGL d.d., R&D - Analytical Development, Svilno 20, Rijeka, Croatia

MACROCONSTITUENTS OF
THE SEAWATER

Biological macroelements are well known to be re-
sponsible for the functioning of the metabolic pro-
cesses in the human body. Many of them, such as
magnesium, calcium and potassium, are found In
seawater and they are proven to be beneficial for
human health [1]. They regulate enzyme processes,
acid-alkaline changes, blood coagulation, have an-
tidepressant and detoxification properties, balance
the blood stream, stimulate muscle activity, influ-
ence nerve flexibility, have major role as bone and
teeth constituents, and are necessary for the pre-
vention of osteoporosis. Seawater has shown an-
tiseptic, anticatarrhal, trophic, stimulative, antibac-
terial and antiviral effects. It has been shown that
the seawater improves ciliary movement and stim-
ulates regeneration of mucous membrane [2]. Its
Inhalation increases secretolytic processes, expec-
toration and spasmolytic activity. Even though we
Inhale those macroconstituents in small amounts,
they have an important preventive and therapeutic
effect, especially for upperrespiratory tract. Seawa-
ter helps in a number of diseases such as rhinitis [3],
sinusitis, rhinosinusitis [4], bronchiolitis and upper
respiratory tract infections [5], both in children and
adults. Consequently, seawateris used for pharma-
ceutical preparations.

TFhe first systematic analysis of macro-constituents
fa t.he open sea seawater{oceans)-was conducted
throtgh: long-term,-precise gravimetricand titri-

“metric methods; and itis represented as-aconstant
— proportion-of their concentration called Dittmar's
= principle-However-our research was designed to-

investigate-whetfier the composition can differin
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areas with substantial terrigenic contribution by
ground or underground freshwater inflow in the
sea, and it confirmed it can.

OBJECTIVE AND METHODS

Adriatic Sea represents a rather unique body of wa-
terdue to its unique geomorphologic specifications
and shows higher salinity than ocean seawater. In
order to consider potential pharmaceutical use of
seawater, our aim was to analyse the content of
macroconstituents in seawater of the north-east-
ern Adriatic sea and in standard synthetic seawater
(Sigma Aldrich Fluka) by means of ion chromatog-
raphy,and to compare itto the content of the ocean
seawater determined by Dittmar and recalculated
by Lyman and Flemming [6]. The analysed macro-
constituents include sodium, potassium, calcium
and magnesium ions, which are all proven to have
beneficial health effects.

The seawater samples were taken from three loca-
tions in Rijeka Bay (Vela Vrata; Bakarski zaljev; Uvala
Scott), during three different seasons (March, May,
November) in two years and at three depths.

lon chromatography method was developed in JGL
for determination of the macroconstituents in the
seawater. Dionex ICS-5000+ ion chromatograph
with lonPac €S16 (3x250 mm) column at 40°C has
been used with the flow rate of 0.36-ml/min and 35
mM MSA-as mobile phase.

RESULTS

The research hasshiown that the timeand-depth of
sampling significantly-affect the concentration of
analysed ions in the seawater, while the sampling
location:-has the least effect. Samples taken from
deeper-waterare richer in macroconstituents. Ap=
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proximately 7-14% higher content of sodium, po-
tassium, calcium and magnesium ions have been
found in the seawater of Adriatic Sea compared to
oceans, while the Adriatic seawater is much richer
(17-24% higher content) in analysed macroconstit-
uents than standard synthetic seawater.

Magnesium ions in Adriatic Sea showed increased
contentby 7% and17%,calciumions byl14%and 21%,
and potassium ions by 12% and 24% relative to the
ocean and synthetic seawater, which is important
as they have prominent role in ciliary movement,
mucus regeneration and decreasing local inflama-
tion.

This can be explained by the significant influence
of karst freshwater in this region. Adriatic Sea is
surrounded by the highest concentration of karst
(limestone) in the world which enriches the sea-
water with minerals.

CONCLUSION

Our study showed that the seawater of the Adriatic
Sea has unique characteristics and is rich in macro-
constituents (cations), which makes it superior to
ocean and synthetic seawater. Therefore, the sea-
water from the Adriatic Sea is perfect for pharma-
ceutical use such as in AQUA MARIS range of prod-
ucts, available throughout the past 20 years.
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