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AćĘęėĆĈę

Seawater contains many types of minerals that can be used in the health sec-
tor as raw materials for medicines and supplements. In Indonesia, one of
the biggest mineral salt-producing areas is Pamekasan Madura with a recent
record income of 2,768,809.95 tons. The many mineral resources available
and the potential development of medicinal raw materials, it is necessary to
check the initial physicochemical properties as a source of information for fur-
ther research. This study aims to analyze the content, and physicochemical
properties of concentrated minerals and magnesium isolates from seawater
Pamekasan Madura. After analyzed, it was found that the concentrated min-
eral contained asmany as 25 types ofminerals and has a viscosity of 15mPa.s,
a speciϐic gravity of 1,318 - 1,330 with a Baume value of 35-36, and pH of 6.1.
The highest mineral concentrations are Sodium (32948.8012mg / L), Magne-
sium (20685.5644 mg / L), and Calcium (349.7602 mg / L). Mineral concen-
trations of seawater PamekasanMadurawere found tobe greater than the sur-
face waters of Taiwan Yes Mineral. Magnesium isolate has a purity of 10.88%.
Based on the result, it can be concluded that seawater Pamekasan Madura is
a potential source of raw material for mineral medicines.
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INTRODUCTION

Indonesia is a maritime country with 75% of the
total territory. The sea area (inland waters, islands
and territorial sea) is 3,351 million km2, the waters

of the Exclusive Economic Zone and the continen-
tal shelf are 2,936 million km2. The length of
the coastline of Indonesia is approximately 99,093
km (Badan Informasi Geospasial, 2017). The total
number of villages recorded has a salt-raising busi-
ness of 493. It is the smallest number com-
pared to other types of businesses located in the
seaside area with total salt production in 2015,
around 2,768,809.95 tons (Central Bureau of Statis-
tics, 2018). Seawater contains many types of miner-
als. The mineral content with the highest amount
is Sodium, Magnesium, Potassium, Calcium and
Boron (Mero, 1965). Themineral content in Indone-
sia seawater has a higher level than seawater in
Egypt, China, India, Singapore and Uganda (Apriani
et al., 2018).

Minerals have an important role in maintain-
ing human physiological and metabolic conditions.
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There have been many studies on the health bene-
ϐits of seawater, including cholesterol, cardiovascu-
lar, atherogenesis, blood pressure, obesity, diabetes,
hepatic, skin, fatigue, gastritis, osteoporosis, and
cataracts (Nani et al., 2016). Seawaterminerals have
been reported to have a protective effect against
exercise-induced muscle damage (Hou et al., 2013).
Iron contained in seawater minerals also corre-
lates to increased levels of faecal immunoglobulin A
(IgA), which represents an increase in immune func-
tion (Shiraishi et al., 2017). The use of concentrated
minerals as a product has also been widely com-
mercialized, for example, Sea M.D-Anderson Health
Solution, Revell Global-Concentrated mineral Drop,
dan ISLANDS brand Ocean Mineral Topical Facial
Serum.

Based on the commercial potential and beneϐits of
seawater concentrate mineral, which can be pro-
cessed into a source of medicinal raw materials,
this research was conducted to characterize con-
centrated minerals and magnesium isolates from
Pamekasan Madura seawater.

MATERIALS ANDMETHODS

Materials

The materials used in this study were Pamekasan
Madura seawater, Aquabides, Calcium Chloride, 1,4-
dioxane, 65% Nitric Acid, standard Mg, Filter Paper.

Extraction of Concentrated minerals from sea-
water

The concentrated mineral was made through a nat-
ural evaporation process in a salt pool in a green-
house. The draining of seawater was gradually
carried out until the Concentrated mineral was
obtained with a BE value of 36. The process of
extracting the concentrated mineral can be seen in
Figure 1.

The mineral content was determined using ICP-OES
(PlasmaQuant PQ 9000 Series, Analytikjena, Ger-
many). A sample of 200 mL was measured for vis-
cosity and pH.

Magnesium Isolation from Concentrated miner-
als

Isolation of magnesium was carried out by pre-
cipitating sulfate ions through the addition of a
calcium chloride solution producing calcium sul-
fate deposits. The solution was ϐiltered using ϐil-
ter paper. The ϐiltrate was then evaporated at
35◦C for 24 h to remove some of the potassium
ions as a potassium-magnesium double salt (KCl
MgCl2.6H2O) so that a solution consisting of Mg and
Cl ions was produced.

Figure 1: The extraction process of Pamekasan
Madura concentrate mineral

The ϐiltrate solution was then reacted with 1,4-
dioxane (C4H8O2) to precipitate the magnesium
chloride salt to produce a precipitate of MgCl2.6H2O
C4H8O2 (Sample).

The sample was then dried at constant tempera-
ture (100◦C) to remove dioxanemolecules andmag-
nesium chloride hexahydrate MgCl2.6H2O was pro-
duced. (Fezei et al., 2012).

Magnesium Purity Analysis

Sample Preparation

The sample was weighed as much as 0.5 grams in a
beaker glass. Added 3mL of HNO3 65%, then heated
on the stove until dissolved.

The sample was cooled at room temperature, then
transferred and ϐiltered into a 100 mL measuring
ϐlask and distilled water was added to the mark.
Pipette 10 µL sample into a 10 mL measuring ϐlask
and add distilled water to the mark limit.
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Table 1: Comparison of the mineral content of Pamekasan Madura and Taiwan Yes seawater
No Mineral Concentration (mg/L)

Pamekasan Madura Taiwan Yes
Surface
seawater

Concentrated
mineral

Mg isolate Surface
seawater

Deep seawater

1 Mg 14846.081 20685.5644 295.0440 1290 96100
2 Na 113431.0243 32948.8012 2241.7200 10800 7240
3 Ca 616.1930 349.7602 9.5532 411 39
4 As 1.8847 4.7652 0.0682 - -
5 Cd 0.4440 0.5894 0.0224 - -
6 Cr 244.7948 98.7313 0.0243 0.0002 0.087
7 Cu 2.6692 6.0440 0.0340 0.0009 0.22
8 Fe 1370.1993 436.8681 0.0672 0.003 0.25
9 Hg <0.0001 <0.0001 <0.0001 - -
10 Pb 5.7628 6.1788 0.0422 - -

Preparation of Mg standard curve
Metal standard Mg series solutions were made in
0.2, 0.4, 0.6, 0.8, 1 ppm. The absorbance value of
Mg standard solution was measured at 285.2 nm by
Atomic Absorption Spectrophotometry (Shimadzu
AA-7000, Shimadzu, Japan).

RESULTS AND DISCUSSION

Characterization and Analysis of Concentrated
mineral Content
Seawaterused comes from the surfaceof theMadura
Pamekasan beach. A concentrate mineral solution
was obtained with a BE value of 36. The clear solu-
tion was yellowish, salty, and odourless (Figure 2).

Figure 2: Concentrated Mineral Solution

Concentrated mineral of Pamekasan Madura has a
pH of 6.1. Overall, Indonesiaseawaterer has a pH
rangeof 6.0-8.5 (Rukminasari et al., 2016). Research
conducted by Mirna et al. (Apriani et al., 2018) sea-

water of Pamekasan Madura has an average pH of
8.2. The carbon dioxide content dramatically inϐlu-
ences the pH of seawater. Carbon dioxide forms car-
bonic acid (H2CO3), bicarbonate ions (HCO3-) and
carbonate ions (CO3-) by reaction with seawater.
Generally, the amount of organic carbon available
is in the form of carbonate ions which its formation
will release (H +). So that by increasing the concen-
tration of carbon dioxide will increase the pH of the
concentrated mineral.

The viscosity of concentrated mineral of the
Pamekasan Madura seawater was obtained at 15
mPa.s. Seawater bittern has a viscosity of 13.2
mPa.s and a saturatedMgCl2 solution has a viscosity
of 12.8 mPa.s (Lychnos et al., 2010). This indicates
that the Pamekasan Madura seawater minerals
have been concentrated, especially for MgSO4 or
MgCl2. Iseawaterer, the structure supporting salts
(NaCl and MgSO4) are more available than the
decomposition salt (KCl). So that by increasing the
concentration of the structure supporting salt will
increase the viscosity of the concentrated mineral
through electrostriction and hydration (Guan et al.,
2015).

Basedon research conductedbyMirnaet al. (Apriani
et al., 2018) seawater of PamekasanMadurahas aBE
value of 3. BE value describes the degree of viscosity
of seawater. Thedensity of the concentratedmineral
is 1.318 - 1.330 g/cm3, which was calculated using
the following equation (Blair and Peffer, 1944):

Density =
145

145− BE
(1)

Magnesium Isolation from Concentrated Min-
eral
In Table 1, it can be seen that the mineral content
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in Pamekasan Madura seawater is more than that of
Taiwan Yes seawater (Sheu et al., 2013). After going
through deposition, the levels of some heavy met-
als in the concentratedmineral begin to decrease. In
magnesium isolate, the content of heavymetals such
as, As, Cd, Cr, Cu, Fe, and Pb decreased signiϐicantly.
The purity analysis of magnesium isolates using SSA
was obtained with a percentage of the Magnesium
content of 10.88%.

CONCLUSIONS

The seawater of Pamekasan Madura has high min-
eral content. The concentrated mineral has a vis-
cosity and density of 15 mpa.s and 1.318 - 1.330
g/cm3. Themagnesium isolate obtained has a purity
of 10.88%. Based on the results, PamekasanMadura
seawater canbeused as a source of rawmaterials for
mineral medicines.
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