18

28

14:00

33

16:56
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33



GRAS

pH



27

26

21

22



passive diffusion

3 4

70kg

Mg 50 60%

85

14.3mmol/kg

Mg

0.034%

21

1/3

active transport
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Mg

Mg

1,380

mg/kg

mg/kg

90

0%

Mg

Mg

4,100 mg/kg

LDsg

Mg

1,050

1.5

20%

LDso

2,800 mg/kg

5.0%

carrier-mediated transport system

1,300 3,700 mg/kg

50
LDso
1.5 5.0%
27
5.0%

1,660

2,500



NOAEL
1.5%
AEL 0.25 g/kg /
2 0 1 25 5.0%
5% 16
5% 2.5%
5% 2.5%
7
1%
0.5 g/kg / 5%
2.5 g/kg /
0.2 2 10%
2% 2%

NO



5%

0.5%
NOAEL
5%
0.5%
5%
% 90
2.5%
mg/kg /
13

5%

10%

0.2%
NOAEL 0.1g/kg /
0.05 0.5 5% 2
5%
0.25 g/kg /
0.05 0.5 5% 2
NOAEL 0.25 g/kg /
0 0.1 0.5
2.5%
8
2.5%
NOAEL 308 mg/kg /

0 0.3 06 1.25 2.5

5%

5%

2.5

299



NOAEL 5,410 mg/kg /

6,810 mg/kg /

0 05 2%
96 8
2% NOAEL 0.75 g/kg /
96
9
7
0.4 0.75%
N
OEL 375 mg/kg /
2 0.5%
0.05%
NOEL

0 200 400 8

00 mg/kg /

800
1,000
800
NOEL

800 mg/kg /
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12

PTH

S9mix

10

TA1538



4,000 mg

3,900 mg

14

Mg

14

JECFA

ADI

MTDI

5,000 7,000 mg

1986

70 mg/kg

10

29

26

ADI

/

11

325

15 2,000

1,500 mg

6,000 mg 15

JECFA

(ADI) 70 mg/kg

660 mg

0 70 mg/kg /



FDA

GRAS Mg
Mg
Mg 300 mg/ Mg
EU EU SCF 1990
Mg Ca ADI
(not specified) Mg
JECFA M
TDI 70 mg/kg /
SCF 2001 (UL) 1
Mg UL NOAEL 2
50 mg/ / (UF)
1 NOAEL

UL 250 mg/ /
Mg
UL 4
2005
Mg

Mg

350 mg/ / 5 mg/

kg / 16 17

3,500 mg/ /

17

12



5.4

0.52 mg/ /

Omg

6.47mg

41mg

3.8%

3,500mg

3.3mg

36.68mg

4%

30%

1987

2 4,000
15
255 mg 1,022 mg
1.3%
4.2mg
3.3mg 4.2mg
16
9.8mg
3.7% 4.3%
2.8%

13

35



ADI

JECFA

inorganic phosphate

ADI

JECFA

JECFA

Pi

Pi

14

ADI

MTDI

passive



0.1%

0.1%
0.1%
4
7
mM mmol
mM
mmol
mM

mM

15

0.1%

12

13



Mg

/g protein

0.25-0.65mmol 7.8-20.1mg /g protein

passive diffusion 10 30

2

exchangeable

16

passive diffusion

10

30

1/3



21

289 60%
Mg
20%
Mg 20%
M92+
Mg
5 3
1 4
Mg
Mg
MgX

17

MgZ+

Mg

30 40

Mg



18

Mg

200 mg/

200 mg/



400mg/

Mg

balance

balance

5.0%

19



NOAEL
o NOAEL 0.25 g/kg /

NOAEL 0.25 g/kg /

degeneration

(@}

20



1% 2.5% 5% 1%

2.5%

1%

o 1%

o 1%

7 NOAEL 1%

o 0.5 g/kg /

2.5 g/kg /

NOAEL

5%

21



2%

2%

NOAEL

NOAEL

0.25 g/kg

/

5%

22



5,410 mg/kg

2.5%

B6C3F;

NOAEL

NOAEL

/

LOAEL

NOAEL

2.5%

2.5

NOAEL

23

LOAEL
NOAEL
NOAEL
NOAEL
1.25%
2.5%
NOAEL 1
1.25%



NOAEL

24



o 5%

NOAEL

LOAEL

o} NOAEL 0.2%

NOEL

NOAEL

NOEL

1.25%

B6C3F,

NOEL

25

NOAEL

NOEL
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in vitro
2
TA1538
S9 S9
S9
TA1538
12

26
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12

11

27

12

12



14

JECFA

13

28

12

Mg



A

15

ADI

EU

70 mg/kg

UL

FDA

ADI

mg

ADI

14

ADI 0 70 mg/kg /

(MTDI) 70 mg/k

GRAS

JECFA MTDI 70 mg/kg /

MTDI JECF

ADI

NOAEL NOEL

2005

Institute of Medicine I10M
FDA GRAS

IOM UL

29



2005

UL 350 mg

4,000 mg

100mg 100mg

100mg

10 1 10mg

30



NOEL NOAEL ADI

JECFA ADI MTDI

ADI

31
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o — CEHC

32

10

ADI

11



150mg

150mg

ADI

10

dl

11

150mg

11

160mg o —TE

33

dl

ADI

11



UL800mg

UL800mg

150mg

150mg ADI

34



NTP

S9Imix

S9mix

in vivo

TK

NTP

TA102 TA104

35

-S9mix

in vivo

+S9mix

S9Imix

gradient plate technique

-S9m

in viv



OECD

in vitro
3

in vivo
NTP

0 20 60
600mg

in vitro
4 in vivo

TK

TK
NTP

3
90
200 600 mg/kg /
pH 200
NOAEL 60 mg/kg /

NTP

2 0 500 1,000 2,000ppm

in vivo

36
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CTT 1995

66

98

OAEL60mg/kg /

455

JECFA

4,000ppm
13
4,000ppm
10% JECFA
66 113pg
113pug
90
50kg
2 6,549 4
1997
100 130pg/ /
1,800

37



1,000

1,800

NTP

38

90



3
TA104 S9mix
L5178Y
3 3
B6C3F,

NTP

3
NTP

2
TK

-S9mix

equivocal
in vivo

24

39



1,250 mg/kg

NTP

DNA

OECD SIAR

TK

Ames

40



in vivo

NTP NTP

in vitro

41



in vitro

8%

1kg 1.7g

29/kg

1,250 3

in vivo

42



NTP
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