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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 non-rodents, and adverse reactions and toxicity results were confirmed.

Keywords: Deep seawater mineral(3l] & 55~ 7] U] &), Single dose toxicity test(%F3] o1 =/J A1 &), Ministry
of food and drug safety(2]3&2]2FE2PdA]), GLPHI S A8 7|5 23 4)), Fluorescence spectroscopy(H314)
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Falo] AL It FARE 2445 Sl QUi er al [2014]).
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8 59 AR EAE 7 2L qlol, olefEt AT TE
sto] W= B2 vEo] AEdlehs ARl &ds] o]FA 1L
(Moon et al.[2004]). =3+ Hi= B& AArlsta Fpd o2 A4
SETE &8sl ofe] AlEEe] M = Qe
FEIE Al Aast FUIYRS oy niEES
QL HZolle 1R HE ST E

, ZU2AEE 5] TR
U9 31 1 O (Ha et al.[2016]; Lee et al.[2016]), T AE-A 2]
s tido s s g 9l A7 2329 7 a9E 7k

QYA A3k, 877 AFUFF nAErRRAS HA7 A

r

e
%

Koo

>~

o Q3 AL AN E3kE Be1e 4 giek. vzl
A% SFel2e B} LDL-Fe|2eBo] 2avt Gt gl

SIth(Ham and Shon[2020]). ©]213F 1A% H= gjokaEa=o] A
PA9E npgo R, 34 TS w55 T8 AFAA
T2 v S vl
3 Qi kS rld
FETE A A, A)EE W Sos IS S
o, Ftoll= v e, A7|FA, o] ud 55 o] &St HER
2= 01X 3L QITH(Ji et al.[2014]; Ji et al.[2015]).

P FT MEFEES AFLRE 27| SJarEs 2E2
oREeRIA oA AAISE W 0 2 7)1 5Ad T} tEo] qhdAde] g
w]ojof AFR-3F 5= QITHMFDS[2017]). ©]2]8t QPAA AR} b=
2E oA 7 A g gl Zrol =l mhet GLP(Good
Laboratory Practice) 157 ]1¥ol|A] i =]ojo}stth(NIFDS[2019]).
PR TR s, WA AAFE olgs Alfo R o
3|5 59N, 47 S5 AP, 135 TR 590
glom, F7HA o & v whalFo] HAgAIFe] Qlk & A
M= NIFDS 14 7ol =elqlel] A gtahd, oJoks 5o ok
Alge] A o2 Ja] AM-E AL Qi BlES BIAF @)
o HgAIE e AMgsIGict. Tl o= AMEE DL Q= HE
EAPg o7 ksl on, zkg 7t FH-ske] kA
o & tidolth AlFEAR] T rEFEES 9%
1Ao7 §5-5 TTlste] @] A o] Al YeRhs SAd0ES
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)
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Table 1. Deep seawater magnesium salt information
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U 170294). AlHEAE HA}A1E (BP3100S, ENTRIS423i-
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Table 2. Beagle gender, number of animals, age and weight range
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Table 3. Beagle breeding environment

TEANE

iCla

¢

A201

>~
>
Ho
0%
2L
FToox
fz

oA B VN 7 O o =

>
ol

oz

BN ot
o N o N S orfo to
Nyt

>~
=
ic

AR S AR 1 -2 82 72

2H| 1| 2 7 AFSAFAE, 800Wx900Lx830H (mm)

1wkl /AR

19.5 ~22.6 °C (3]8-%19]: 18.0 ~ 24.0 °C)
46.4 ~ 70.1% (3185 $1: 30.0 ~ 70.0 °C)

10 ~ 153)/A 7}
124 7HY (Am 7 ~ Pm 7)
150 ~ 300 Ix

=R Al M3}, o] 7|7hel| AbREo] #H 8l 5O % 2 ¥ 3]

279, Tufeich 1A wE @t

>,
fo
rlet
o
s
=
it

Q7105

of

oAl oS EWhet o AbEl = A B ok

oft

AE H7lete] S8R vy, thA] F-3A1E Tlelo] A sEs
S om], v Fojgied ZAEI3l o m, U Z- Table 39} 22
e I o=

BEHEAE Q5 Al AN EE Felekar
(HW-100KGV, A&D Co., Ltd) 2 A& =4s}5ich,

19 A7) A =3Izt & W

=

il

r

o2

rl ;

AL AN o ofy

Ao
1
o
_O'L
SR

offt
s [
1o

e Bels

32,
o
2
)
ru
o
32,
i)
>~
*
o
X
=2

2,

o
s
a8,
>
[0}
=.
a~)
o
=.
=
o
-
=
&
=2
>

250 g4 1Y 1 3] FFsila
] 16:00 ~ 17:00 APTFE] ARG 4= T4 5%
e BHAFARTIR A9 F Aeds AR GAE Ae
AL olgst] AHAA AR 52
HAGAATe] JFsto] M= +A71% 3 A4 Sl &
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Table 4. Test group and dosage
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3. 414

3.1 Algdy
2 AlRdelxdE 1,250 mg/kgs 1 2F Folgo % Adstal, 2,500
45,000 mg/kg & 2 2 3 2] FolgRFow AAste] 1 2 A}
ol 3 FE7F vl sk e thAl 300 2 600 mg/kgsr
4 z2te] Folgeko v AAsIelnt. el AlgEL T
gk ] FPAS Folsilon, 7 Bl TR Table

o] s,

31:1

5
4}

e

A3, 54 2 s ol theh Al wEsisict. 11 o
SEREE 1Y 2 3] o) waka, WAh APEEEY] H7E
Flatglon, AFFo F 271 AR ARV F, U
RFOlM APEEE B YskA] gk o, 12k 1,250 mgkg 7o
3 OF 510 - AJole]l E /jAlol TE (vomitingy} AYEHL, 2

2} 2,500 mg/kg o1 Fellim oF 5 & ofuje]] B iAol L
st om ol 1 HENAINE: 2202)0 4= <k 6 A7kl A}
(diarrheay’} T2 QT whebA], 3 k= 835 W5l 300 mg/kg
Fol &, 53 2 o] 5 oF 4 A7t Bre] AAp) PR,
AL 1 B EHAIAS]: 2201)0014 oF 1 AlRbell Zree] Arpr) v
=3It 4 2F 600 mg/kg Fo1 F-, o B oF 5~10 4 Afolel] 7
E7paAsision, ool 1 EleIAIRE: 22010l = ¢F 2 Azt
o= At BEEQITE A7) 600 mg/kg ©14e] Sakoll A wkE
H| A A5 FESAS AIFEZL L] Folof o o R Alny
w, 71 9], ArE e AR 8eEAolv Aol gl
o] 5484 oJu)i= ujm|gt 210 2 AT Table 5).

T (EENE)

& Fof 2 (mg/kg) ol (mL/kg) = o7
Gl | F 0 10—10 —5—5 1(1101) 1(2101)
G2 A8 Ed T 1,250—2,500—300—600 1010 —>5—5 2 (1201, 1202) 2 (2201, 2202)
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Table 5. Clinical signs
Day
Sex Gr((r’;‘g/?sgo)se Animal ID 0 5 s . 7
0.5hr 1hr 2hr 4hr 6hr 0.5hr lhr 2hr 4hr 6hr
Gl 1101 - - - - - - - - - - - - - - -
0
Male G2 1201 \" - - - - - - \" - - - - - - -
1,250—2,500— 1202 \V4 _ - - _ - - \V4 - - - - - - -
300—600
Gl 2101 - - - - - - - - - - - - - - -
0
Female G2 2201 v - - - - - - v - - - - - - -
1,250—2,500 2202 \% - - - - - - Vv - - - D - - -
—300—600
G D Day
roup/Dose . 0 -
S A 11D 8 12
o (mg/kg) A 10 314015
0.5hr 1hr 2hr 4hr 6hr 0.5hr lhr 2hr 4hr 6hr
Gl 1101 - - - - - - - - - - - - - - -
0
Male G2 1201 - - - D - - -V - oo oo
1,250—2,500 1202 - - - D - - - Vv - - - - - - -
—300—600
D
Sex Group/Dose Animal ID &y
(mg/kg) 16 17 18 19 20 22 23 24 25
Gl 1101 - - - - - - - -
0
Male G2 1201 - . - - - - - .
1,250—2,500 1202 - - - - - - - -
—300—600
Gl 2101 - - B B - - B -
0
G2 2201 - - - - - - - -
Female ) 5502500 2202 - - ; ; - ; ; -
—300—600
*: dosing day.  -: no abnormal findings, D: diarrhea, V: vomiting
Table 6. Body Weights of Beagle Dogs
. Day (kg)
Sex Group/Dose (mg/kg)  Animal ID . - . .
0 1 4 5 8 9 12 13 15 19 25
Gl 1101 762 768 780 780 800 816 815 812 819 838 8153
0 N 1 1 1 1 1 1 1 1 1 1 1
1201 749 755 771 762 778 7777 785 794 800 8.08 813
Male 1202 822 821 8.36 8.4l 842 843 854 856 8.61 872 8.88
G2
M . . .04 .02 .1 1 2 2 31 A 51
1.250—2,500—300—600 ean 7.86 7.88 8.0 8.0 8.10 810 820 825 83 840 8.5
S.D. 052 047 046 056 045 047 049 044 043 045 053
N 2 2 2 2 2 2 2 2 2 2 2
Gl 2101 540 551 534 544 537 546 542 556 556 572 5.84
0 N 1 1 1 1 1 1 1 1 1 1 1
2201 530 537 525 539 537 546 548 555 569 586 590
2202 537 551 542 534 528 534 519 522 525 517 513
Female G2
Mean 534 544 534 537 533 540 534 539 547 552 552
1,250—2,500—300—600
0.05 0.10 0.12 0.04 006 0.08 0.21 023 031 049 0.54
N 2 2 2 2 2 2 2 2 2 2 2

*: dosing day.
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ATolME G B AlPEAY] Folol o Mshs w4
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ou g oA E wREA et
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7h Aol :ZEM A B F-Aelx = o) Wkt A
oFoxch. wbA B Al Shell ok nlEdel] g Hhuld &
Z(Maximum tolerated dose, MTD)>- 2,500 mg/kg Vo2 ek
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