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Abstract — Due to the deficiency of minerals in the soil due to continuous cultivation and losses in the processing
of food, minerals, one of the five nutrients, are lacking due to insufficient supply to modern people. Activated min-
erals extracted from deep seawater can not only consume high concentrations of minerals, but can also be used for
various purposes to provide high-quality minerals to modern people. In order to promote the use of deep seawater
minerals as a mineral supplement for healthy foods and to create high added value, it is most important to secure
safety through scientific verification. To ensure safety, the animal toxicity test was conducted by the GLP organiza-
tion according to the guidelines prescribed by the Ministry of Food and Drug Safety. As a test item for animals, a

single-dose toxicity test was conducted on rodents, and no adverse reactions and toxicity results were observed.
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Table 1. Deep seawater magnesium salt information
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Table 2. Rat gender, number of animals, age and weight range
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A o
EolJJA] Al 219.36~246.58g 163.13~188.72 ¢
2.2 o{lFMS OlHIR *i‘—%%ﬂ HXIF C2F0] AR

EAAHE GLPIZY |31 GALZ<lel| A Wasol o gl
© 2 Sprague-Dawley A =5 /\}&S}Oﬂﬁ} Jo= D}Ohﬂ 7Y
4o st 54 Frleket gl ARE L glom, F
3 7127 Qo AR Al sas AEsiich Ald=4
th 270 mg/kg), 1,250 mg/kg, 2,500 mgkg 2 5,000 mg/kg &
Folahz Alf=4 Folid FRAE Folshe tixas A4st
A1, 7+ e ok 5 S ;\}& 5191 Ch(Table 230%). 3=
Oit NEEAE FoIst T 14 A7) APSE, NS, Al
g9 RS B %}OﬂD}(NIFDS[zow])

Al B sw rob s wEelaL, s =
AAVIAA 5 AIF 7 2AEE B
*é %%‘011 A&7 S8l 949 +=3h717ke

-5 A

o ¥

RE BRI 18] 23R 34
Belglon], ek % AR AN BT SR AT 2
AL, BEFAFIA Pold FRe AgsIsch. Helg FREe
#9159 AZ ne} 7t o) FaAlFol A welshl w
Hms A LA el 2 el Sile, AT F el

£ F AGAZTE ANZOR, olF Y Sopel ute} A

1[1\"1_14

FJ}
8

BT} A Table 39} 22 ARS8 0lA 7 B9ic)
3.AL R nE

3.1 oM SS OHERE=E HE B75R0 54 Al

2 Aol s AEde A/lsto] ook w3 Fof S
FARZ 2,000 mgkg BT 352 5,000 mgkgs 1ILEFTOR
A7g8kal ol 2 2,500 mg/kg, 1,250 mgkg, tIET 0 mg/kgs
gretol T 4l o5 AR 12, ik sl
g #2220 54 vjas flste] 24sislon, Al 9 Fol
o—: Table 4“4’ ZELO] }é@a’%‘\‘:}.

?@ﬂib W AYTE 2R BT T E AEEiglon, & 7
oS 1 31/, 15:00 o]l Fof 33t TOM‘%% 10 mL/kg
o= oﬁ TWAE A2 A F U] ATE Ve At
E31t). o] Aol S5 AAE AlZIEA <k 12 AR o)
ARG A S-S 7R E Ul FARE 438 FAP IR
91 el AT siglom, 3 5o - oF 3~4 A7E $of] AlRE
%'_

ik Fol2d(0 Dyell 3 Fof 5 30 7= Hof = 18]

=



:?L_‘,
02
o
ofj
-
=
=
)
i
i
e
1o

X
ﬁ
=il
e
oty
i
2
it
oX,
>
%
ol
N
)

Table 3. Rat breeding environment
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SEANE B4
AR B A AHSAFAH(W 180 x L 400 x H 200 mm)
A T3}7)3E: 20t o & / AF A
- HZ73E: 19k o &} / A SR
== 20.18 ~21.86 °C
AEE 4522 ~ 62.94 %
V)3 203] o] AH/AIZF
YT 12217H(Am 8 ~ Pm 8)
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ARSE ARSEAEE Fo)7] 18] o) /2, B4 13] o)/ 15 g
AFFEAE R A7 F FEAA oS SRt o A E = B AR o

Table 4. Test group and dosage

ERp e
= SpS—— =0] K (mLkg) - TE T(EENR) —
TR I=RN
Gl vz 0 10 5(1101 ~ 1105) 5(2101 ~2105)
G2 A& 1,250 10 5 (1201 ~ 1205) 5 (2201 ~2205)
G3 8%+ 2,500 10 5 (1301 ~ 1305) 5 (2301 ~ 2305)
G4 31§ 5,000 10 5 (1401 ~ 1405) 5 (2401 ~ 2405)
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Table 5. Clinical signs

Hours
0.5 1 2 3 4
1101 - - - - -
1102 - - - - -
1103 - - - - -
1104 - - - - -
1105 - - - - -
1201 - - - - -
1202 - - - - -
1203 - - - - -
1204 - - - - -
1205 - - - - -
1301 - - - - -
1302 - - - - -
1303 - - - - -
1304 - - - - -
1305 - - - - -
1401 Prone position + + +

Paleness + + + - -

+ + +

Group(Male)/Dose(mg/kg) Animal ID Clinical signs

G2
1,250

G3
2,500

Hypothermia

G4 Decrease of locomotor activity - - - + +
5,000 1402 . B ) . .
1403 Decrease of locomotor activity - - - + +

1404 - - - - -

1405 - - - - -

-: No observable abnormality, +: observable abnormality

Group(Male)/Dose(mg/kg) Animal ID Clinical signs

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1101 -
1102 - - oo oo oo oo
1103 -
1104 -
1105 - - - oo oo
1201 .
1202 - - - ..o oo oo
1203 - - - .o oo oo
1204 -
1205 - - - ..o oo oo
1301 .
1302 - - - - e o oo .o
1303 - - - .o oo oo
1304 - - o oo o oo
1305 - - - ..o oo oo
1401 - - - .o oo oo
1402 Decrease of locomotor activity + + - - - - - - - - - - - .

G2
1,250

G3
2,500

G4 Decrease of food consumption - - + - - - - - - - - - - -
5,000 1403 - - oo
1404 ..o oo
1405 T

-: No observable abnormality, +: observable abnormality
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Table 5. Continued

. .. . Hours
Group(Female)/Dose(mg/kg) Animal ID Clinical signs

2101 - - - - -
2102 - - - - -
2103 - - - - -
2104 - - - - -
2105 - - - - -
2201 - - - - -
2202 - - - - -
2203 - - - - -
2204 - - - - -
2205 - - - - -
2301 - - - - -
2302 - - - - -
2303 - - - - -
2304 - - - - -
2305 - - - - -
2401 Decrease of locomotor activity - - - + +
2402 - - - - -

2403 Decrease of locomotor activity + + - - -

G2
1,250

G3
2,500

G4
5,000
2404 Decrease of locomotor activity - - - + +

2405 Decrease of locomotor activity - - - + +

: No observable abnormality, +: observable abnormality

Group(Female)/Dose(mg/k Animal ID Clinical signs
roup( J/Dose(mg/kg) - Ani ! & 1 2 3 4 5 6 7 8 9 1011 12 13 14

2101 - - - ... .. oo
2102 - - - - - e ..o oo e
2103 - - - - - e . ..o
2104 - - - ... .. oo
2105 - - - - .- ... .o e
2201 - - - - - e . ..o
2202 - - - - - e ..o oo e
2203 - - - - .- ... .o e
2204 - - - ... .. oo
2205 - - - - - e ..o oo e
2301 - - - - - e . ..o
2302 - - - ... .. oo
2303 - - - - .- ... .o e
2304 - - - - - e . ..o
2305 - - - - - e ..o oo e
2401 - - - - .- ... .o e
2402 - - - e - -4 4o
2403 - - - - - e ..o oo e
2404 Decrease of locomotor activity —+ - - - - - - - - - - - - .
2405 - - - e - -4 4o

G2
1,250

G3
2,500

G4
5,000

-: No observable abnormality, +: observable abnormality
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Table 6. Necropsy finding
Group(Female)/Dose(mg/kg) Animal ID Organ Necropsy Findings Fate
2101 No abnormality detected Sacrifice
2102 No abnormality detected Sacrifice
C(})l 2103 No abnormality detected Sacrifice
2104 No abnormality detected Sacrifice
2105 No abnormality detected Sacrifice
2201 No abnormality detected Sacrifice
2202 No abnormality detected Sacrifice
12? 0 2203 No abnormality detected Sacrifice
2204 No abnormality detected Sacrifice
2205 No abnormality detected Sacrifice
2301 No abnormality detected Sacrifice
2302 No abnormality detected Sacrifice
2’2(3) 0 2303 No abnormality detected Sacrifice
2304 No abnormality detected Sacrifice
2305 No abnormality detected Sacrifice
2401 No abnormality detected Sacrifice
2402 No abnormality detected Sacrifice
S,Goé 0 2403 No abnormality detected Sacrifice
2404 No abnormality detected Sacrifice
2405 No abnormality detected Sacrifice
Group(Male)/Dose(mg/kg) Animal ID Organ Necropsy Findings Fate
1101 No abnormality detected Sacrifice
1102 No abnormality detected Sacrifice
%l 1103 No abnormality detected Sacrifice
1104 No abnormality detected Sacrifice
1105 No abnormality detected Sacrifice
1201 No abnormality detected Sacrifice
1202 No abnormality detected Sacrifice
1?2}30 1203 No abnormality detected Sacrifice
1204 No abnormality detected Sacrifice
1205 No abnormality detected Sacrifice
1301 No abnormality detected Sacrifice
1302 No abnormality detected Sacrifice
2’%}3 0 1303 No abnormality detected Sacrifice
1304 No abnormality detected Sacrifice
1305 No abnormality detected Sacrifice
1401 No abnormality detected Sacrifice
1402 No abnormality detected Sacrifice
S,GO?) 0 1403 No abnormality detected Sacrifice
1404 No abnormality detected Sacrifice
1405 No abnormality detected Sacrifice
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