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FAO/WHO
JECFA
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FAO/WHO JECFA
FDA

ADI



H

FAO WHO JECFA 1965
GMP
ADI ADI not limited 1 2
GRAS (

8184.1428) H GMP
3

E 528 (4)

2002/46/EC
(16

14

14 12 19



pH

20 61
JECFA
FAO/WHO
ADI
1982 1986
64

GRAS
GRAS 1985
pH

3 5

(GMP) 65

1 3

20

JECFA 9

ADI not limited 1
JECFA 1974

31
21CFRE184. 1428
(GMP)

1965

1980



Food Chemicals Codex 7

NAS/NRC 1989
17 1976 78,500 35.3 1976 3,200
(14 ) 1982 151,000 67.9 1987 3,040 (14 )
1987 pH 2,650 390
(E 528)
4
infant formula follow-on
formula
formula manufactured from cow”s milk protein 100kJ
1.2mg 3.6mg 100kcal 5 mg 15 mg
follow-on formula 8

135 mg/100g SNF (solids-no fats)
3.5 mg/g protein

(8

2002/46/EC 15

16

21 22 23



(18 69

Magnesium hydroxide, Magnesium hydrate

CAS 1309-42-8
Mg(OH)2; 58.32
0.0009g/100mL 18
H 95 105
Magnesium Hydroxide
Mg(OH):

Magnesium hydroxide [1309-42-8]

(1
@ g
(1
0)
(3) Pb
5.0g

Mg(OH)> 95.0%

20ml
2.0g 100ml
25ml 105
10.0mg
6)) 50ml
2.0ml
2.0ngl/g
5ml

58.32

0.05mol/L



—25

10ml 1.0ml
-10 10ml
@) 1.5%
0.5g > 25 25ml
50
—20
—20
45025
Ax0.4119 %100 (%)
(9)
(5) As203 4.0pglg
0.50g 7.5ml 10ml B
0 (105 )
30.0 33.0% 800
0.4g 0.5mol/L 25ml
1mol/L
aml
0.5mol/L (b ml)
(g0 (%)
56.08

(25 a b)x29.16
(mg)

Mg(OH): ><100(%)

50ml



JECFA (6) FCC (7) EU (15)
95.0% 95.0% 95.0 100.5% 95.0%
Hglg mg/kg mg/kg 10mg/kg
1.5% 1.5% 1% 1.5%
As O As As
4.0pglg 3mg/kg 3mg/kg
0 0 0
30.0 33.0% 30 33% 30.0 33.0% 33%
JECFA
JECFA
FCC
JECFA EU 1.5%
18 69
MgCOs Mg(OH):
0.5%
285.2nm
glkg ><2.399




10

pH

16

16 1 20
66
13
mg/
fe ) B i
= £ieT LEE! Fid=y 7 EERE
e SER HEYE R E?z% [ = SEE HEE | HE2E [EE
0~5(H) - - 21 - = = 21 -
611187 - - 32 - - ~ 32 -
1~2(m%) 60 70 - 55 70 =
3~a(E) 85 100 - - 80 100 - -
67 (m%) 115 140 - - 110 130 = =
8~9(5%) 140 170 - - 140 160 - -
10~11¢sE) - 180 210 = - 180 210 - -
12~14(58) 250 300 - - 230 270 - -
15~ 17{%%) 290 350 - - 250 300 -
18~29(&#) 290 340 - - 430 370 - -
30~49 (%) 310 370 - - 240 280 - -
BO~69 (5F) 290 350 = - 240 590 -
7L L GRE) 260 | 310 - - 220 370 - -
PR (I ED +30 40 s -
5L (T E) ' +0 +0 =

' @EOREDBOTEROEL, LREIEELR,
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71

67

72

16

20

25

mg/

68

51
57

14

63

pH

70






21~28g 9 300-400mg Mg/kg Mg 60%
29% 10 1 60
Mg Mg
(500 Mg Mg
30 Mg
Mg 15 Mg
(50)
45%
29% 10 51
Mg (25) 28 57 63 14%;
17%/1984 USA 10
20 4,257 1999-2000
202 352mg/ 51
(10 49 59 51
70 3/4 (57
63 500mg/
6—10mg/kg (67
10—85% 10 11 25 48
50% (29) Mg MgCls
Mg Mg(OH): MgO
Mg(OH):
Mg
Mg
Mg Mg
Mg 59
Mg 57 18 Mg 48
20mmole Mg(OH):
MgCly MgCl;
MgO Mg(OH): MgCl2 Mg(OH).
MgO MgCl2
1
—Mg

10



57

10 29 80
53 57
Mg
29 Mg 10
54 57 59
1 Mg MgO 2
4 6 24 50mg
Mg Mg 7.4% 360mg 26Mg Mg+
Mg 2.22% 26Mg
Mg 4-6 Mg 2Mg 12
48 120
39.8+24.3 =+SD 27 30 Mg
Mg Mg 26Mg
Mg
1 1 30 Mg
Mg 61
63
— Mg Mg
24 57 Mg
52 57 53 25
57 Ca Na 10 50
10 49 63 25
Mg(OH): — Mg
24 59 Mg(OH):
MgO Mg(OH): 62 MgO  Mg(OH):
MgO
(53) 58
Mg(OH)2>MgO
MgCl: 55gMgCla/100g 25 Mg
49 52 Mg(OH): 9.80x103g/L. 18
76

Mg(OH):



M O 25—b0mg

MgCle (65 63 Mg 5—15%
52 Mg(OH):
MgCls
Mg(OH):
Mg
2
Mg
Mg
Mg
5 1 Mg
MgO Mg(OH): — 32
5 1 MgO Mg(OH): MgSO4 Mg
19 53
Mg 18.2-30.3 mg/LL. 52  18-23mg/LL 10 20% 30
50 27 52
Mg Mg Mg 4.4-6.0 mEq 60
Mg Mg 27
Mg Mg Mg Mg 27
10 Mg (12)
Mg 1.6mg/100ml
60 Mg 95
59 3—b%

12



5-1 Mg

/ Mg
)
27 439 mg 38.6-55.5
54 37 mg Mg 65
973 mg 1
27 100 mg MgO 22.7 26.1
100 mg Mg 23.2 24.4
27 9.75 mmol Mg 75
27 11.85 mmol MgCl, 66
26 15 mmol Mg+ Mg 8.5
20.6 mmol Mg(OH), 4.4
15 mmol MgCl, 5.9
27 15 mmol Mg aspartate hydrochloride | 42
27 5 mg Mg-DL-hydrogen aspartate | 44.5
Mg-L-hydrogen aspartate 41.70
30 360 mg Mg 34.5
Mg 39.8
27 0.95 mmol 75.80
10 mmol 44.30
23.5 mmol 23.70
24 25-55 21 mEq MgO 4
MgCl, 12
Mg Mg | 10—12
52 23-46 5.6 mg/kg MgCl, 22
25 1.2 mmol B\g+  300mL 59.1
27 60 mg Mg 86
60 mg i.v. Mg | 89
19 0.2% MgO 32.2
0.2% Mg(OH), 32.5
diet balance 27

Mg

1.1%




Mg

25Mg 26Mg

Mg

14

25Mg

25Mg 26Mg
27

28Mg

600
28Mg



LDso 8,500 mg/kg 14
1,432mg/kg
14 1,500mg/kg
14
LDso 2,780mg/kg
815 mg/kg 14
30 F344 2,000ppm
8 16
39 19 F344
1,000ppm 50mg/kg / 227
14 (32)
1 10
0 0.1 0.5 2.5 90
2.5
5
0.5 308mg/kg 299mg/kg 33
0 0.3 0.6 1.25 2.5 5
13 5
2.5 5
5
2.5
2.5 5,410mg/kg / 6,810mg/kg

15

/

F344

B6C3F,



34 B6C3F, 50 0 0.5
2.0 96

35
10 SD 0 0.5 1.5
5.0 90 1.5 5.0
5.0
5.0 27
0.5

5.0

5.0 36

(Magnesium hydroxide)

(Magnesium chloride)

(Magnesium carbonate) (Magnesium sulfate)
Salmonella typhimuriumTA97, TA98, TA100 Escherichia coli
WP2/pKM101 S9 mix
46
Salmonella typhimurium TA94, TA98, TA100 TA2637
42 Salmonella typhimurium TA97, TA98, TA100 TA102
43 (45) S9 mix
(CHL/1U)
S9 mix 42 (44
Salmonella typhimurium TA97, TA98, TA100 TA102
S9 mix 43 (45)
(CHL/1U) S9
mix 43 (44)
Salmonella typhimurium TA92, TA94, TA98, TA100,
TA1535 TA1537 S9 mix

41 (45)

16



(CHL/1U) S9 mix 41

(44)
(CHL/1U)
Salmonella typhimurium TA97, TA98, TA100 Escherichia coli WP2/pKM101
S9 mix
50 5,000 ug/plate
46
(Magnesium chloride hexahydrate) Salmonella
Yphimuriun TA94, TA98, TA100 TA2637

S9 mix

100,000 pg/plate
Salmonella typhimuriunTA97, TA98,

42
TA100 TA102
S9 mix 1,000 50,000 ng/plate
43 (45)
(CHL/1U)
S9 mix 24 48 500, 1,000, 2,000
pug/ml 42 (44)
Salmonella typhimurium TA97, TA98, TA100 TA102
S9 mix
200 10,000 pg/plate
43 (45) (CHL/1U)
S9 mix 24 48 250, 500, 1,000

pug/ml 43 (44)

17



Salmonella typhimurium TA92, TA94, TA98, TA100, TA1535

TA1537

S9 mix

(Magnesium sulfate (exsiccated))

TA100, TA1535 TA1537
S9 mix
S9 mix 24
290mg
1965
Scientific Committee for Food SCF
ADI
F344
25mg/kg BW, 3
227
1,000ppm19
MAM MAM
MAM25mgkg 3 F344
1 3
BrdU
BrdU

1,000 50,000 pg/plate
41 (45)
Salmonella typhimurium TA92, TA94, TA98,

1,000 40,000 ug/plate

41 (45)
(CHL/1U)
48 1,000, 2,000, 4,000 ug/ml
41 (44)
18 29 1
230mg 13 JECFA
ADI not limited EC’s
not specified 1991 47

methylazoxymethanol (MAM)acetate
500 1,000ppm
MAM 500ppm20
(Tanaka, et al, 1989) 32

Mori 40
250 500 1000 2,000ppm
DNA
MAM MAM+

18



DNA

DNA

6 15 0 200 400 800 mg/kg/

37

800 mg/kg

0 250 500 1000 my/kg SD

750 1500

38

5.0 90

33 (34)(35)(36)

3000 mg/kg/
1000 mg/kg

1000 mg/kg

800 mg

14
2,800 5,600

19

1992

22

15 20

100

5.0

~4g

11,260 mg

40

Wistar

2.5

1

2.0

38

90

96



14 1,200 mg 18

400 mg 4
FDA
24 4.8 g/ OTC
51 / 2 14
85 1700 mg
10 48¢g
14
0.2 3.64 5.0 mgkg /
4 2
0.5 mg/kg / 14
500 2,200 mg/ 8
14
(10)(14)
14 1 2,800mg 5,600mg
11,260mg 4 14
1,200mg 2 18
1 400mg 4
(14)
2 3.5mmol liter 4.8
8.4mg dl 10
10 149 1
734mg 8 2 3 1
3,112mg 915mg/kg 8 3 3

20



10

10

21



FAO/WHO JECFA

JECFA 1965 9 pH
ADI not
limited 1
JECFA 1986 29 “
ADI ””
““ADI ADI not specified ~~
64
JECFA 180
480mg/day/person recommended daily dietary requirement
50 250mg/day 200 350mg/day 64
1,000mg
15 30
64
FDA
GRAS 1985
GMP
5
1990
ADI
1
47

22



JECFA “

JECFA EU FDA

ADI <<ADI ADI not specified ~~

23



24



(73

pH
250mg/ 7/ (74)
538mg/ /
2mg 4mg e6mg/ /
2:1
amg/ [/
3mg/ /
H
16
2.07mg/ /
(75)
H img/ / 0.54mg/ /
20%
0.065mg/ / 0.54
x 0.2 x 24.3 /740.0 = 0.065
pH
3mg 7.2mg

250mg 1.2%



No.

Specifications for the Identity and Purity of Food
Additives and Their Toxicological Evaluation :

WHO Technical Report Series No.339, FAO

1 |Ninth Report of the JECFA Some Antimicrobials, Antioxidants, Emulsifiers, Nutrition Meetings Report Series No.40,
Stabilizers, Flour-Treatment Agents, Acid, and pp.15, 16, 20, Geneva 1966
Bases (
. . . . . IPCS INCHEM
Tox_lco_loglcal Evalua}t_lon of Sor_n_e Antimicrobials, http.//www.inchem.org/documents/jecfa/j
2 |JECFA Antioxidants, Emulsifiers, Stabilizers, Flour- /40abcid6 h o
Treatment Agents, Acid, and Bases ecmono 40abcjds. tm (FAO Nutrition
' ' Meetings Report Series No.40abc)
3 |Food and Drug Administration, HHS 8184.1428 Magnesium Hydroxide 21CFR Ch.18184.1428 (4-1-04 Edition)
) - — European Parliament and Council Directive No
4 g(f:flce for Official Publications of the 95/2/EC of 20 February 1995 on Food Additives |Consleg: 1995L0002-29/01/2004 pp.1-19
other than Colours and Sweeteners(
GRAS Status of Magnesium Carbonate,
Magnesium Chloride, Magnesium Hydroxide, Federal Register, Vol.50, No.66, pp.13557-
5 |FDA 21 CFR Parts 182 and 184 Magnesium Oxide, Magnesium Phosphate, 13560, 1985
Magnesium Stearate, and Magnesium Sulfate
NMRS 55B(1976), FNP 52(1992)
. . http.//www.fao.org/ag/agn/jecfa-
6 |19th JECFA (1975) Magnesium Hydroxide additives/specs/Monographl/Additive-
262.ndf
7 Institute of Medicine of the National Maanesium Hvdroxide Food Chemical Codex Fifth Edition,
Academies 4 Y pp.260-261, 2004
The Commission of the European Commission Directive of 14 May 1991 on Infant
8 |communities Formulae and Follow-on Formulae 91/321/EEC, 1991
9 European Commission Scientific Opinion of the Scientific Committee on Food on |SCF/CS/NUT/UPPLEV/54 Final 11 Oct.
Committee on Food the Tolerable Upper Intake Level of Magnesium 2001
Standing Committee on the Scientific
10 Evaluation of Dietary Reference Intakes Maanesium Dietary Reference Intakes, National
Food and Nutrition Board Institute of 9 Academy Press, pp.190-249, 1997
Medicine
11 9 2 ,ppl8-24,1956
12 |Dreosti,l.E. , pp.33-39, 1996
13 16 11 22
14 Toxicity Profile, Magnesium Hydroxide (1993) BIBRA International Ltd, 1993
L S Amending Directive 96/77/EC/ Laying Down
15 |Sommission Directive 2000/63/EC of | specific Purity Criteria on Food Additives Other ~|0JL 277/1-4, L277/31-32, 30.10.2000
Than Colours and Sweeteners (
Directive 2002/46/EC of the European Parliament
. and of the Council of 10 June 2002 on the
16 |European Communities Approximation of the Laws of the Member States OJL 183/51, 17.7.2002
Relating to Food Supplements
17 |eDA 1987 Poundage and Technical Effects Update of [National Technical Information
Substances Added to Food Service(NTIS) PB-91-127266 Dec 89
18 9 pp.37 1993
. Bioavailability of Magnesium in Beef Cattle Fed Journal of Animal Science, Vol.68,
19 |Davenport,G.M, Boling,J.A., GayN. Magnesium Oxide or Magnesium Hydroxide pp.3765-3772, 1990
20 CFNP: Cen_ter f_or Food and Nutrition Magnesium Hydroxide CFNP Tap Review 8/19/2002
Policy of Virginia Tech
. . . Food Standards Australia New Zealand
21 Australia Magnesium Hydroxide Standards (FSANZ) , Standard 1.3.1, 1.33
22 Canada Magnesium Hydroxide Standards Health Canada
23 Korea Magnesium Hydroxide Standards Korea Food & Drug Administration (KFDA)
24 |FirozM. GraberM Bioavailability of US Commercial Magnesium Magnesium Research. Vol.14, No.4, pp.257-

Preparations

262, 2001




No.

25

Verhas,M., de la Gueronniere,V.,
Grogner,J.M., Paternot,J., Hermanne A.,
van den Winkel,P., Gheldof,R., Martin,P.,
Fantino,M., Rayssiguier,Y.

Magnesium Bioavailability from Mineral Water. A
Study in Adult Men

Eur J Clin Nutr. Vol.56, No.5, pp.442-447,
2002

26

Bohmer,T., Roseth,A., Holm,H., Weberg-
Teigen,S., Wahl,L.

Bioavailability of Oral Magnesium Supplementation
in Female Students Evaluated from Elimination of
Magnesium in 24-Hour Urine

Magnesium Trace Elem. Vol.9, No.5,
pp.272-278, 1990

Recent Data on the Evaluation of Magnesium

Magnesium Research. Vol.8, No.3, pp.277-

27 |BenechH, Grognet,J.M. Bioavailability in Humans 284, 1995
28 |Sabatier,M., Arnaud,M.J., Turnlund,J.R. [Magnesium Absorption from Mineral Water 5863‘] Clin Nutr. Vol.57, No.6, pp 801-802,
Hardwick,L.L., Jones,M.R., Brautbar,N., [Magnesium Absorption : Mechanisms and the
29 Lee,D.B.N. Influence of Vitamin D, Calcium and Phosphate J nutr. Vol.121, pp13-23, 1991
Benich,H., Pruvost,A,, Batel A., Use of the Stable Isotopes Technique to Evaluate
30 |Bourguignon,M., Thomas,JL, the Bioavailability of a Pharmaceutical Form of Pharm Res. Vol.15, No.2, pp.347-351, 1998
Grognet,JM. Magnesium in Man
Life Scn_ances Resegrch Ofn_ce' Evaluation of the Health Aspects of Magnesium  [Contract No. FDA 223-75-2004, SCOGS-
31 [Federation of American Societies for Salts as Food Inaredients 60. 1976
Experimental Biology 9 '
. - Inhibitory Effect of Magnesium Hydroxide on . . _
32 Lm:lﬁ-ll-\'/’vzft:r;?dﬁ/i;’i :OSh'm"N" Methylazoxymethanol Acetate-induced Large (llgggmogenesm V0110, No.3, pp.613-616,
n v n Bowel Carcinogenesis in Male F344 Rats
33 F344 90 Bull Natl Inst Health Sci., Vol.118, pp.63-
70, 2000
Tanaka,H., Hagiwara,A., Kurata,Y., Thirteen-week Oral Toxicity Study of Magnesium .
3 Ogiso,T., Futakuchi,M,, Ito,N. Chloride in B6C3F; Mice Toxicology Letters Vol73, pp.25-32, 1994
5 |KurataY, TamanoS., Shibata,M.A., Lack of Carcinogenicity of Magnesium Chloride in |Fd Chem Toxic Vol27, No.9, pp.559-563,
Hagiwara,A., Fukushima,S., Ito,N. a Long-term Feeding Study in B6C3F; Mice 1989
36 %0 11-1428 2000 3 2
37 Bull Natl Inst Health Sci., Vol.114, pp.16-
20, 1996
38 The Journal of Toxicological Sciences
Vol.23, Suppl. , pp.67-79, 1998
Inhibitory Effects of Magnesium Hydroxide on c-
39 |Wang,A., Yoshimi,N., Tanaka,T., Mori,H. |myc Expression and Cell Proliferation induced by [Cancer Letters Vol.75, pp.73-78, 1993
Methylazoxymethanol Acetate in Rat Colon
. _ . - Effect of Magnesium Hydroxide on
40 ,\S/llj)riléHé M.g;zn‘(';a.i.\(” MoriY., YoshimiN., Methylazoxymethanol Acetate-induced Epithelial [Cancer Letters Vol.62, pp.43-48, 1992
g€, Y Proliferation in the Large Bowels of Rats
41 3 Vol.5(6), pp.579-587, 1982
- Vol.6(6), pp.671-678,
42 4 1983
- Vol.7(6), pp.634-643,
43 5 1984
44 1998
45 Life-science Information Center, 199i
46 Akita J. Med.), Vol.14(2), pp.269-
292, 1987
47 |Commission of the EC Report of the Scientific Committee for Food ngf rt of the SCF Twenty-fifth Series,
. . . http://home.caregroup.org/clinical/altmed/
48 |Integrative Medical Arts Group, Inc. Magnesium interactions/Nutrients/Magnesium htm
The 2004 Multi-Diet
49 |Anderson A. Anonymous Magnesium http://www.multidiet.com/c2-tmd2/14-
vitamins/14-04-a.htm
50 Magnesium Abstracts http://www.integratedhealth.com/infoabstr

act/magab.html




No.

51

Ford,E.S., Mokdad,A.H.

Dietary Magnesium Intake in a National Sample of
U.S. Adults

J nutr. Vol.133, pp.2879-2882, 2003

Toxicological Risks of Selected Flame-

52 Magnesium Hydroxide Retardant Chemicals, pp.131-148, 2000

. . . I http://www.premierchemicals.com/corner/
53 |Miller,G. Magnesium Bioavailability Update articles/update htm
54 |FineKD, Santa AnaCA, PorterJ.L, Intestinal Absorption of Magnesium from Food and J Clin Invest Vol.88, pp.396-402, 1991

Fordtran,J.S.

Supplements

http://www.ghchealth.com/forum/ptopic67

55 Effects of Too Much Magnesium 3html
. . . http://www.americanlongevity.net/misc/mi
56 |SchlusselY.R. Mineral Absorption and Deficiency neral_absorption.php
57 Magnesium htt_p://jctonlc.comllnclude/mlnerals/magn
esiu.htm
58 |Miller G Magnesium Oxide Bioavailability Solubility and http://www.premierchemicals.com/corner/
e Absorption are the Keys to Bioavailability articles/bioavail.htm
59 Maanesium http://www.pdrhealth.com/drug_info/nmdru
g gprofiles/nutsupdrugs/mag_0167.shtml
. http://www.mdschoice.com/elements/elem
60 Magnesium ents/major_minerals/magnesium.htm
61 . o
http://database.japic.or.jp/
62 / http://www.nr titech.ac.jp/~yukitaka/activit
y/MgO.html
63 |Ebve Rapid Recovery from Depression Using http://www.newtreatments.org/Hypomagne
Y5 Magnesium Treatment ( sia/ga/203
64 |Twenty-ninth Report of the JECFA Evaluation of Certain Food Additives and WHO Technical Report Series, 733, pp.1-

Contaminants

17, 1986

8182.1 Substances that are Generally

65 |FDA (21 CFR 81821) Recognized as Safe 21CFRCh.1 (4-1-03 Edition)
66 0627010 15 6 27
67 0325001 16 3 25
15 12 24
68 14 http://www.mhlw.go.jp/houdou/2003/12/h
1224-4d.html
. . The Merck Index Thirteenth Edition,
69 Magnesium Hydroxide 0p.5683
Magnesium Carbonate, Magnesium Chloride,
Magnesium Hydroxide, Magnesium Oxide,
70 |FDA Magnesium Phosphate, Magnesium Stearate, and Z1CFR Parts 182 and 184 [Docket No.
, : 1St 78N-0281] , 48FR2782 1-21-83
Magnesium Sulfate; Proposed Affirmation of
GRAS Status
US Patent References :
3370956 Feb., 1968 Rietman et al. 426/96.
71 Saleeb; Fouad Z. (Pleasantville, NY) ; The fixation of juice solids, flavors, colors and 3886300 May., 1975 Fuji 426/582.
McKay; Randal P. (Paramus, NJ) high fructose corn syrups 4004039Jan., 1977 Shoaf 426/96.
4059706Nov., 1977 Pischke et al. 426/96.
Application No. : 757048
Matthew Lantz (On Behalf of Request for Summary of Patent for Magnesium .
& Cranberry Marketing Committee) Salts Fixation Process Dr. Banzal, MHLW Oct., 24, 2005)
73 ,Vol.10, pp.19-25, 1995
16 16 , pp.52-
74 57, 2006,
16
75 (7 y 20 |( ) 17
3 31
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76

http://edu.chemistry.or.jp/rika-
0405.pdf#tsearch






