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Summary

It has been about ten years since drinking water was developed originally from Deep-Sea Water which was made for
the first time in the world. However, different methods of making drinking water from clean and rich in minerals Deep-
Sea Water that is very valuable for use cause to make water including different mineral composition and relations to
health for each. The authors succeeded development of refining sea water from Deep-Sea Water using trehalose firstly in
the world, which was made from Muroto Deep-Sea Water with the original method. This study are reported about the
use of trehalose/refining sea water from Deep-Sea Water complex as follows; 1) response of magnesium readministra-
tion and effect on blood glucose level to animal and human 2) the possibility of application to food for individuals with

mastication and swallowing difficulty, which is demanding better food in clinical business.
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Table 1 Composition of mineral treha*

Hardness Mg Ca K Na
Deep-sea water origin (mg/L) (mg/L) (mg/L) (mg/L)
5940 1200 400 400 10,000
Refining of sea water from (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Deep-sea water origin 40,000 8210 2440 4 340
Mineral treha* (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
20,000 4170 1,130 2 64

* Mineral treha : Solution of trehalose/refining of seawater from deep-sea water origin complex.
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Table 2 Composition of diet

Normal diet Mg deficient

diet (g/100 g)
Casein 20.30 20.30
Starch 65.00 65.00
Olive oil 5.00 5.00
Vitamin mixture 1.00 1.00
Salt mixture !’ 3.50 0
Salt mixture 0 350
(Mg free)
Mg 0.05 Tr.
Ca 0.52 0.52

D AIN-76 mineral and vitamin mixture (1977) J. Nutr. 107 : 1340.
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Table 8 Drinking water for experiment

Drinking water

1) group M :
(2) group @ :
(3) group ®:
4) group @:
() group ®:
(6) group ® :

Mg deficient diet - refining of seawater from deep-sea water origin

Mg deficient diet - solution of magunesium chloride and calcium lactate
Mg deficient diet - solution of Mineral treha*

Mg deficient diet - distilled water

Mg deficient diet - trehalose solution

Mg sufficient diet - distilled water

(group D, @), 3 : Mg concentration 101.04 mg/L)
* Mineral treha : Solution of trehalose/refining of seawater from deep-sea water origin complex.
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Fig. 1 Magnesium concentration of plasma in mice fed magne-
sium deficient or sufficient diet for 14 days.
Date are means * S. E. (n = 3—4).
Deficient group vs control group (a: P <0.025 b: P <
0.05).
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BN Mg deficient diet- distilled water

B Mg deficient diet - Solution of magnesium chloride &

calcium lactate i
[ Mg deficient diet- trehalose solution
—@— Mgdeficient diet- distilled water

—¥— Mg deficient diet- Solution of magnesium chloride &

calcium lactate
—l— Mg deficient diet- trehalose solution

(day)

1 Mg deficient diet- refining of seawater
from deep-sea water origm

22 Mg deficient diet- solution of Mineral treha*
E=—= Control diet-distilled water

Mg deficient diet- refining of seawater

from deep-sea water origin
—&— Mg deficient diet- solution of Mineral treha™
—>— Mg sufficient diet-distilled water

Fig. 2 Effect of readministration after magnesium deficiency on plasma magnesium concentrations in mice.

Means £ S. E. (n =3-4). avsb: P <0.005.

Mineral treha* : Solution of trehalose/refining of seawater from deep-seawater origin complex.
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Fig. 3-a The quantity of blood flow in adult females fed the milled rice.
group (D (milled rice - refining of seawater from deep-sea water origin)
group @ (milled rice - magunesium chloride & calcium lactate solution)

group @ (milled rice - distilled water)

(

group @ (milled rice - solution of Mineral treha)
(
(

group ® (milled rice - trehalose solution)
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Fig. 3-b The quantity of blood flow in adult females fed the artificial - high fiver conteined rice.
group (D (artificial - high fiver conteined rice - refining of seawater from deep-sea water origin)
group @ (artificial - high fiver conteined rice - magunesium chloride & calcium lactate solution)
group @ (artificial - high fiver conteined rice - solution of Mineral treha)
group @ (artificial - high fiver conteined rice - distilled water)
group & (artificial - high fiver conteined rice - trehalose solution)

— % — Mineral treha* — - — Refining of sea water from

— .o~ - Magnesium choloride & deep seawater origin
calcium lactate solution - - £ - - Trehalose
—— Distiled
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60
Changes of blood glucose levels in adult females fed
the milled rice.

Means = S. E. (n = 3—4).

Mineral treha*: Solution of trehalose/refining of

seawater from deep-seawater origin complex.

a group @ (milled rice - solution of Mineral treha) vs
group D (milled rice - refining of seawater from
deep-sea water origin) P < 0.05

b group @ (milled rice - refining of seawater from
deep-sea water origin) vs
group @ (milled rice - magunesium chloride & cal-
cium lactate solution),
group @ (milled rice - distilled water) and
group ® (milled rice - trehalose solution) P < 0.01
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the artificial - high fiver conteined rice.

Means = S. E. (n = 3—4).

Mineral treha*:Solution of trehalose/refining of

seawater from deep-seawater origin complex.

a group @) (artificial - high fiver conteined rice - solu-
tion of Mineral treha) vs
group @ (artificial - high fiver conteined rice - refin-
ing of seawater from deep-sea water origin),
group @ (artificial - high fiver conteined rice - ma-
gunesium chloride & calcium lactate solution),
group @ (artificial - high fiver conteined rice - dis-
tilled water) and
group ® (artificial - high fiver conteined rice - tre-
halose solution) P < 0.05



Table 4 The hardness of food for individuals with mastication
and swallowing difficulty

Samples Ge% Ik\}z;rn%r;ess Cohesion Viscosity(J/m)
Rice gruel (Gelatin) 10260 0.6909 99.80
Yuzu jelly* (Gelatin) 8257 0.8528 38.56
Bean cord of Chinese chive

and sesame (Softia2) 4207 0.4880 110.50
Pumpkin jelly (Gelatin) 3480 0.8014 74.23
Tomato jelly (Softia2) 16030 0.5202 3852
Tomato jelly (Gelatin) 2769 06232 45.89

*Jelly made from Yuzu, Japanese citron.
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Fig. 5 The hardness levels of food for individuals with mastication and swallowing difficulty.
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Fig. 6 Taste assessument of food for individuals with mastication and swallowing difficulty.
Mineral treha* : Solution of trehalose/refining of seawater from deep-sea water origin complex.
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Fig. 7 Effect of preservation for water on individuals with mas-
tication and swallowing difficulty.
Means = S. E. (n = 4-5).
Tomato jelly with mineral treha group vs tomato jelly
with sugar group (a: P <0.05).
Mineral treha*: Solution of trehalose/refining of seawa-
ter from deep-sea water origin complex.
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Fig. 8 Changes of blood glucose levels in adult females fed food
for individuals with mastication and swallowing difficulty.
Means = S.E. (n = 3).
Tomato jelly with Mineral treha group vs tomato jelly
with sugar group (a: P <0.05).
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