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Participation of Trace Minerals to Physiological Functionality of “Functional Water”

Tetsuya Suzuki”, Hiroyasu Dor"’, Isao SuMONO?, and Kozo TAKAMAY ,
U Hokkaido University, Faculty of Fisheries, Department of Marine Biovesources Chemistry, ? Hokkaido Indust-

rial Technology Center, Division of Material Science

“Functional Water” can be defined as either artificially or non-artificially processed water species
which exert physical characteristics and/or physiological functionality that can not be observed in ori-
ginal water species without processing. The “Functional Water” species are brought forth by physical
and/or chemical treatment such as electromagnetic field loading, contact with ceramics, etc. In the present
study, authors examined whether or not so-called “Functional Water” materials really gave water phy-
siological functionality by using bioassay with Fuglena gracilis Z in connection with trace element analy-
ses. “Functional Water” species examined in the present study were : 1) loaded high voltage electric field
in the presence of wood ceramics (CW), 2) ceramics comprising calcium triphosphate and mica, 3) pro-
cessed tourmaline particles, 4) a piezoelectric element comprising Ti, Pb and Zr (PZT), and 5) ceramics
composed of aluminum and iron (Alumina-Fe ceramics). The “Functional Wéter” species given rise by
immersing those materials and/or electric field loading were examined the effect of cell motility restora-
tion on the tributyl-tinchloride (TBTCI) -intoxicated Euglena gracilis Z. Remarkable effect was observed
for CW and Alumina-Fe ceramics treated water. Common trace elements émong effective water species
were Ca, Mg and Fe, which suggest some important roles of those elements in exerting physiological func-
tionality, i. e., in this case detoxication of TBTCI, regeneration of flagella and subsequent supply of driv-

ing force.
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Table 1. Elements Comprising Functional Water Materials

Functional Water Materials Identified Chemical Formula
Bioceramic Cas(POs)z * nH20 (Calcium triphosphate)
(Ko.98Nag.0s) Mgz.o7 (Al1.02Si2.08) Os.oF1.04 (OH) 0.16 (Pica)
Tourmaline Particles a-Aly03, FeAl:04
Alumina-Fe Ceramics @ -Al;03
PZT Pb (Zro.52Tio.48) O3

Major elements in the materials to bring “functional water” were identified by X-ray microanalysis and X-ray dif-

fraction method.
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Table 2. Comparison of Motility Restoration Potential on TBTCl-intoxicated Englena gracilis Z cells by “Func-
tional Water” Species

Water Species Motile cell %, 2 hours after treatment
Hollow Fiber Water 9.4
Charged Water (CW) 23.3
Bioceramic Water ' 5.0
Tourmaline Water - 4.2
PZT Water 7.4
Alumina-Fe Ceramic 53.7

Data represented are average values obtained from 4 measurements. Motility percent was calculated dividing
motile cell numbers by the total cell numbers at 2 hours after treatment with “functional water” species.

Cells were observed and recorded under the Olympus inverted microscope, type IMT-2 equipped with CCD camera
and ARGUS-100 data processor (Hamamatsu Photonics, Hamamatsu) and SONY videoprinter.

Table 3. Examination on Recovery of Cell Motility by ATP, Ca and Mg

Medium Recovery of Motility (%)
Basal Medium nil
BM + 5mM ATP - . ) nil
BM + 5mM ATP + 5mM CaCl, . nil
BM + 5mM ATP + 5mM MgCl, nil
BM + 5mM ATP + 5mM CaCl; + 5mM MgCl, nil

Basal Medium [BM] :80mM KCI, 80mM NaCl, 0.5mM Nayg-EDTA, 5mM DTT, 2% (w/v) PEG, 10mM KHzPOy,
20mM HEPES (pH 6.4)
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Figure 1. Major Elements in the Water Species Treated with Functional Water Materials

Elements in the water species were identified and quantified by ICP-MS (Yokokawa
Analytical Systems) . Data are represented as ppb. Major elements in the Tap water of
Hakodate-City are shown as the control for “Functional Water”. Motility restoration by the

tap water was below 5% (data not shown).

Abbreviation : CW, electrostatic field loaded water in the presence of wood ceramic
called Binchotan ; Alumina-Fe, Aluminum based ceramics with trace amount of iron. PZT
and Tourmaline are the same as shown in the Table 2. Data for water species filtered

through Hollow fiber and those for Bioceramic treated water species are not shown.
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