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3 5 11

Monoammonium L-Glutamate
CAS 7558-63-6

5 11
CsH12N204 H20

3 5 11
182.18
3
H4,NOOC COOH
/ 'Hzo
H NH,
3 5 11 44 45
5% (w/v) pH  6.0-7.0
100g 20 29g pH1.5 6.6g pH5.0
22.5 g pHS8.0
100g 20 0.72g 173 ¢g
30g 66¢g
1948
1964
1991 1
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2002 7
FAO WHO
EU
JECFA ADI
45 49
2-1,200 mg/100 g
g 18-200 mg/100 g

JECFA

9-69 mg/100

1019

70 kg
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4%

12
1 g/kg 2% 10%
AUC
5
1.5 g/kg 2 20%(w/v)
43

0.3 g/kg /

12
150 mg /kg

7
150 mg/kg
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19

70
10

in vitro

90%

1%

18

8 g/lkg

100 pg/ml

10-20

10%

1650 pg/ml

45%

12
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2 glkg

13

50% LDso

ADI
LDso

20

JECFA

7 36 37

LDso

LDso

mg/kg

9,100
8,300

8,500
7,600

9,900
9,200

6,300
5,900

5,900
5,400

6,700
6,400

8,500
7,900

7,500
6,900

9,500
8,900

7,700
8,100

7,100
7,500

8,300
8,700

18,200
14,700

17,200
12,900

19,300
15,800

13,300
13,800

12,800
13,100

13,700
14,500

18,000
19,000

16,500
17,300

20,400
20,600

14,900
15,200

13,900
14,500

16,000
16,100

17,300
15,800
19,900

15,800
14,300

19,000
17,500

17,700
16,400

16,600
15,600

18,900
17,200

16,600

14,500

18,900

10
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16,200 14,200 18,400
19,200 16,130 22,840
12,961

2,300
C57BL 100 200
0 1 4% 0 1500 6,000 mgkg  /
1 715
7
40
SD 35 40 61
0 0.1% 0.4% 0 50 200 mg/kg
112 2

0 20 200 2,000 mgkg

CD

0 500 1,000

5

40

2,000 mg/kg

1 JECFA

(kg)

(g/

/

(g/kg

/

)

0.02

150

0.4

20

50

10

250

25

11

90

01 2 4%
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2.05% 1,025 mgkg / ! 104
4%
60
4%
12
1 2 4%
0/5 4/5 2/10 5/10 4/10 0/5 1/5 0/10 6/10
2/10 104
4% 0/8 4/7 15/27
3/8 6/7 29/32
12 104
7 39
5 F344 50
0 0.6 1.25 25 5% 0 231 481 975 1,982 0 268 553
1,121 2,311 mg/kg  / 104
5%
5% 98
90
1 1 3 6 12 18 24 10
5% 1 3 24
pH 2.5% 5%
2.5% 5%
5%
5%
48
5 0 25 5.0
10% 0 625 1,250 2,500 mg/kg  / 1
5.13% 1,282.5 mgkg / ! 104

12
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26 52 78 104

7 41
SD - 0 2% 0 1,000 mg/kg /1
3 21
7 43
IVCS Swiss 2 5
0 2 4% 0 3,000 4¢g 6,000 8¢g
mg/kg /1 2 F1
F1 90
F1 F2
F1
F2
7 42
CD 17 51 33 99
0 1 4% 0 1,500 6,000 mg/kg /
0 1,800 7,200 mg/kg /
25,000 mg/kg /
F3
7
24 30 0 5.2 24
112 520 mg/kg 10

13
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7
9 11 25
mg/kg / 15
7
Wistar 25 0 4.5 21 97
450 mg/kg 6 15

Salmonella typhimurium TA1535 TA1537 TA1538
0.145 0.29 0.58%(w/v)

Saccharomyces cerevisiae D4
1.25 2.5 5 % (wiv)

S9mix 21
S. typhimurium TA1535 TA1537 TA1538 TA92 TA94 TA98
TA100 FEscherickhia coli WP2uvrA 10 1000
20,000 pg/plate S9mix
36
Bacilus subtilis H17 (rec’) M45 (rec) DNA

Rec-assay 100 200 400 mg/mL S9mix
36

14
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S. typhimurium TA1535 TA1537 TA1538 TA98 TA100
1.25 25 5.0% (wiv)
S. cerevisiae D4
1.25 2.5 5.0% (wiv)
S9mix 23
S. typhimurium TA94 TA97 TA98 TA100 TA102 TA2637
2,000 pg/plate

S9mix 32
34
CHL
2,000 pg/ml S9 mix
32 33
S. typhimurium TA1535 TA1537 TA1538 TA98 TA100
0.00625 0.0125 0.025% (w/v)
S. cerevisiae D4
0.7 1.4 2.8 %(w/v)
S9mix 22
0 0.2 5.7glkg / S.
typhimurium G46 14
19
0 2.7 5.4¢glkg
18
S. typhimurium TA1535 TA1537 TA1538
0.75 1.5 3.0% (w/v)
S. cerevisiae D4 1.25
2.5 5.0 %(w/v) S9mix
20
S. typhimurium TA1535 TA1537 TA1538 TA92 TA94 TA98
TA100 £E. coli WP2uvrA 10 1000 20000

15
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png/plate
36
Bacilus subtilis H17 (rec*)
Rec-assay 100 200 500 mg/ml

200 mg/ 1.3 g/kg /
mg/ 2.6 g/kg /
10

16

M45 (rec)

S9mix

50% EDso
60 mg/kg

S9Imix

DNA

36

12

400

500 mg/kg
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1987 JECFA

7 1980 FDA GRAS
FASEB Federation of Amerian Societies for
Experimental Biology

10
5 3 23 g
7
53 15 g/ 30 g/
45 mg/ 12
7
6 6g
1 2 3 4 6 12
0 30 60 120 180
7
CRS
15 30

Chinese Restaurant Syndrome CRS

CRS
JECFA CRS
7 10 13 15

17 20

17
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12 25

3
25 125 mg
50 mg
500 mg
1970 1980
CRS
CRS
1)
2)
3)
4) B6
5)
12
10 12

1981

1.2 12 ¢
21¢g
13
2000
CRS
13 15
13 15
B6 CRS
2
25¢g

Peak expiratory flow rate PEFR

PEFR

18
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1987

109
13 16
JECFA
JECFA 1971 14 1973 17
ADI 0 120 mg/kg /
ADI 12
1 7
ADI JECFA
31 1973
2 7
100 130 pmol/dL 380 pmol/dL 630 pmol/dL
150 mg/kg
7 13

19

45

1987
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CRS

CRS
7 13
1987 JECFA
ADI 0 120 mg/kg / ADI
not specified
2 7
FDA  GRAS FASEB 1978 10
1980 9
FDA 1986
GMP Good
Manufacturing Practice GRAS
Generally Recognized as Safe
6 26 27 29
FDA 1980 1994
1995 FASEB
3g 1
CRS
0.5g

20



© 00 3 & Ot = W N+~

W W W W W W W W W N DN DN DNDDNDDDNDDDIDNDDNDDNRFE MM H M 9= = -+
0 3 O Ut I W N HFHFH O O© 0 1O U W N H O O W O O W N+ O

FASEB
CRS
2000
15 2 3
EU
SCF 1990
SCF
ADI
30 2
EU 10 g/kg
E 624 4
13
1998 1999 1,198 mg 46
2000 1-6
924 mg 7-14 1,342 mg 15-19
1,770 mg 20-64 1,900mg 65 1,640mg
51
16
1,290mg 99%
52
14 722¢g 1
6 48.2 g
20% - 40%
12
6g 1 6 4g

47

21
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NAS/NRC GRAS

1960 1970 1970 14
0.42% 9
NAS/NRC 1989
1975
1982 1987 24 10.9 61 27.7
66.6 29.9
1975 1982 1987 25,500
11,600 28,400 12,900 18,600 8,440
28
FDA 1996
0.2 0b5¢g 3
FDA GRAS FASEB 1978
10
EU
1990
ADI
30
1992 FASEB EU
350 mg 8

22



No

10

LDso 9,100 mg/kg
LDso 8,300 mg/kg
LDso 6,300 mg/kg
LDso 5,900 mg/kg

LDso 8,500 mg/kg

LDso 7,900 mg/kg
LDso 7,700 mg/kg
LDso 8,100 mg/kg

LDso 18,200 mg/kg
LDso 14,700 mg/kg
LDso 13,300 mg/kg
LDso 13,800 mg/kg

LDso 18,000 mg/kg
LDso 19,000 mg/kg
LDso 14,900 mg/kg
LDso 15,200 mg/kg

LDso 17,300 mg/kg
LDso 15,800 mg/kg
LDso 17,700 mg/kg
LDso 16,400 mg/kg

36
37

LDso 19,900 mg/kg

LDso 16,600 mg/kg
LDso 16,200 mg/kg
LDso 19,200 mg/kg
LDso 12,961 mg/kg
LDso 2,300 mg/kg

715

100

12

35
40

0 1 4%(0
1500 6,000
mg/kg /

1

40

0 0.1% 0.4%
(0 50 200
mg/kg /

1

38

90

0 20 200

-[2,000 mg/kg

/

23




No

104

40

012 4% 0 |4%
500 1,000
2,000 mg/kg 60
/1 12
12 4%
104
4%

12
104

39

104

50

0 06 1.25 |2.5% 5% pH

25 5% 0

231 481 975

1,982 0 (5%

268 553 98 90

1,121 2,311
mg/kg 1 3 24

48

104

0 25 5 10% 26 52 78 104
0 625
1250 2,500
mag/kg /

1

41

21

0 2% 0 1,000
mg/kg /

1

43

90

F1

F2

0 2 4%(0 F1

3,000 6,000 F1 F2
mg/kg / F1

L F2

42

Fs

0 3 14
21

51

17

014%( O
1,500 6,000 25,000 mg/kg
mg/kg /|1

0
1,800 7,200 Fs
mg/kg /

10

24 30

0 52 24
112 520
mg/kg

24




/ No
15 9 25 mg/kg / 7
6 15 25 0 45 21 97 7
450 mg/kg
In vitro S. 0.145 0.29 [S9mix 21
(+/—S9mix) typhimurium 0.58%(w/v)
TA1535
TA1537
TA1538
S. cerevisiae| 1.25 2.5 5%|S9mix 21
(+/—S9mix) D4 (whv)
S. 10, 1000, |S9mix 36
(+/—S9mix) typhimurium 20,000
TA1535 Ha/plate
TA1537
TA1538
TA92
TA94
TA98
TA100
WP2uvrA
DNA Bacilus 100 200 400 36
Rec-assay subtilis mg/mL
(—S9mix) H17 (rect)
M45 (rec)
S. 1.25 25 |S9mix 23
(+/—S9mix) typhimurium 5.0% (wiv)
TA1535
TA1537
TA1538
TA98
TA100
S. cerevisiag 1.25 25  [S9mix 23
(+/—S9mix) D4 5.0% (wiv)
Salmonella 2,000{S9mix 32
(+/—S9mix) typhimurium Ha/plate 34
TA94
TA97
TA98
TA100
TA102
TA2637
CHL/IU 2,000 32
(—S9mix) pg/mi 33

25




No

In vitro S. 0.00625 22
(+/—S9mix) typhimurium 0.0125
TA1535 0.025% (wiv)
TA1537
TA1538
TA98
TA100
S. cerevisiae| 0.7 14 22
(+/—S9mix) D4 2.8 %(wiv)
S. 0 0.2 5.7g/kg 19
14 typhimurium /
G46
0 2.7 549/kg 18
In vitro S. 0.75 1.5 3.0% 20
(+/—S9mix) typhimurium (whv)
TA1535
TA1537
TA1538
D4 125 25 20
(+/—S9mix) 5.0 %(wiv)
S 10 1000 36
(+/—S9mix) typhimurium 20000
TA1535 Ha/plate
TA1537
TA1538
TA92
TA%4
TA98
TA100
E. Coli
WP2uvrA
DNA Bacilus 100 200 500 36
Rec-assay subtilis mg/mli
(—S9mix) H17 (rect)
M45 (rec)
1.3 g/kg 10
400 mg/
500 mg/kg 7
60 mg/kg
5 239 7
3
53 15 of 1 7
30¢g/ 1
45 mg/ 12

26




/ No
12 6 69 7
3 46
12
0
30 60 120
180
CRS 7
CRS| 10
13
15
10 12 2 25¢g PEFR 16
12
45
109
12 12g 13
12 25
25 125mg
17 20
21 g
50 mg
500 mg
1 JECFA a)
(kg) o 1) | @kg 1)
0.02 3 150
0.4 20 50
10 250 25

27
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10

11

12

13

Seventeenth Report of the JECFA. Toxicological evaluation of certain food
additives with a review of general principles and of specifications. WHO
Technical Report Series N0.539, FAO Nutrition Meetings Report Series No0.53.
(1974).
Thirty-first Report of the JECFA. Evaluation of certain food additives and
contaminants. WHO Technical Report Series 759. (1987).
Monoammonium L-Glutamate. Prepared at the 31st JECFA (1987), published
in FNP38 (1988) and in FNP 52 (1992). INS No0.624.
Office for Official Publications of the EC. European Parliament and council
directive No 95/2/EC of 20 February 1995 on Food Additives other than
Colours and Sweeteners . CONSLEG: 1995L0002-17/07/2003. 1-7, 30, 38.
European Communities. Commission Directive 2001/30/EC of 2 May 2001
amending Directive 96/77/EC laying down specific purity criteria on food
additives other than colours and sweeteners. OJL 146. (2001): 1-2, 14.
Food and Drug Administration, 8182.1 Substances that are Generally
Recognized as Safe (Glutamate , 21CFRCh.1 (4-1-07 Edition) : 468,
474-475 .
The 31st Meeting of the JECFA. Toxicological evaluation of certain food
additives. WHO Food Additives Series 22. (1987):97-182.
Prepared for FDA, Anderson SA, Raiten DJ. Life Sciences Research Office
Federation of American Societies for Experimental Biology. Safety of amino
acids used as dietary supplements. FDA Contract No. 223-88-2124, Task
Order No.8. (1992): 37-38, 154-166.
Prepared for FDA, Life Sciences Research Office Federation of American
Societies for Experimental Biology. Evaluation of the health aspects of certain
Glutamates as food ingredients supplemental review and evaluation.
SCOGS-37a-Suppl. Contract No. FDA 223-75-2004. (1980).
Prepared for FDA, Life Sciences Research Office Federation of American
Societies for Experimental Biology. Evaluation of the health aspects of certain
Glutamates as food ingredients. SCOGS-37a. Contract No. FDA
223-75-2004.(1978).
Institute of Medicine of the National Academies. Monoammonium
L-Glutamate. Food Chemical Codex Fifth Edition. (2004): 292-293.
5
. (2000): 113-162.
6
. (2000):

28
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14

15

16

17
18

19

20

21

22

23

24

25

26

27

28

163-189.
Walker R, Lupien JR. The Safety Evaluation of Monosodium Glutamate. J.
Nutr. (2000)130: 1049-1052.
Geha RS, Beiser A, Ren C, Patterson R, Greenberger PA, Grammer LC, Ditto
AM, Harris KE, Shaughnessy MA, Yarnold PR, Corren J, Saxon A. Review of
alleged reaction to monosodium glutamate and outcome of a multicenter
double-blind placebo-controlled study. J. Nutr. (2000) 130:1058-1062.
Stevenson DD. Monosodium glutamate and asthma. J. Nutr. (2000)130:
1067-1073.

: . (1909)30: 820-836.
Industrial Bio-test Laboratories, Inc. Mutagenic study with ac'cent brand
Monosodium-L-glutamate in albino mice. IBT No. 632-03040. (1973).
Industrial Bio-test Laboratories, Inc. Host-mediated assay for detection of
mutations induced by ac'cent brand Monosodium-L-glutamate. IBT No.
632-03039. (1973).
Litton Bionetics, Inc. Mutagenic evaluation of compound FDA 73-58.
000997-42-2, Monopotassium Glutamate. National Technical Information
Service (NTIS) PB-254 511. (1975).
Litton Bionetics, Inc. Mutagenic evaluation of Compound FDA 75-11.
007558-63-6, Monoammonium Glutamate, FCC. National Technical
Information Service (NTIS) PB-254 512. (1975).
Litton Bionetics, Inc. Mutagenic evaluation of compound. FDA 75-59.
L-Glutamic Acid, HCL. National Technical Information Service (NTIS)
PB-266 892. (1977).
Litton Bionetics, Inc. Mutagenic Evaluation of compound. FDA 75-65.
L-Glutamic Acid, FCC. National Technical Information Service (NTIS)
PB-266 889.(1977).
Ajinomoto Food Ingredients LLC. Low Sodium Flavor Enhancers. [

] (2005)
Ajinomoto Food Europe. Product Specification Sheet -Ammonium
L-Glutamate Monohydrate-. [ ] (2005)

Food Safety and Inspection Service, USDA. 9CFR. &318.7 Approval of
substances for use in the preparation of products. 9CFR Ch. 1-1-99Edition)
Food Safety and Inspection Service, USDA. 9CFR. 8381.146 Sampling at
official establishments. 9CFR Ch. 1-1-99Edition)

Prepared for Food and Drug Administration. Poundage and Technical Effects
Update of Substances Added to Food. National Technical Information Service
(NTIS), PB91-127266. (1987): 405.

29
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29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

USDA) :
Federal Register 50 (237) 50282-3 (Dec. 10,
1985) . JAFAN. (1986)57:7-10.

EU Commission. Report from the Commission on dietary food additive intake
in the European Union.
http://ec.europa.eu/food/food/chemicalsafety/additives/flavl5_en.pdf.

Food and Drug Administration, NHS. 21 CFR, 8182.1 Substances that are
Generally Recognized as Safe. 21 CFR Ch . (4-1-03 Edition).

- . (1985)7: 634-643.
1998

. (1991).
. L- .2
. (2000): 169-170.
. L- 4 L-

. (1990)21: 257-264.
Moriyuki H, Ichimura M. Acute toxicity of monosodium L-glutamate in mice
and rats. Oyo Yakuri. (1978)15: 433-436.
Ebert AG. The dietary administration of L-monosodium glutamate,
DL-monosodium glutamate, and L-glutamic acid to rats. Toxicol. Lett.
(1979)3: 71-78.
Owen G, Cherry CP, Prentice DE, Worden AN. The feeding of diets containing
up to 4% monosodium glutamate to rats for 2 years. Toxicol. Lett. (1978)1:
221-226.
Ebert AG. The dietary administration of monosodium glutamate or glutamic
acid to C-57 black mice for two years. Toxicol. Lett. (1979)1: 65-70.
Owen G, Cherry CP, Prentice DE, Worden AN. The feeding of diets containing
up to 10% monosodium glutamate to beagle dogs for 2 years. Toxicol. Lett.
(1978)1: 217-2109.
Yonetani S, Ishii H, Kirimura J. Effect of dietary administration of
monosodium L-glutamate on growth and reproductive functions in mice. Oyo
Yakuri. (1979)17: 143-152.
McColl JD, Globus M, Robinson S. An attempted reversal of thalidomide
embryopathy in the rat by glutamine. Can. J. physiol. Pharmacol. (1964)43:
69-73.

30
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30
31
32
33

44

2005 12 5

45 : pH
2005 12 5

46 13

47 14

48 Shibata MA, Tanaka H, Kawabe M, Sano M, Hagiwara A, Shirai T. Lack of
carcinogenicity of monosodium L-glutamate in Fischer 344 rats. Food chem.
Toxicol. (1995)33: 383-391.

49 .L-

(1990)21: 242-256.
50 : -4

. (2000): 93-112.

51 Ishiwata H, Yamada T, Yoshiike N, Nishijima M, Kawamoto A, Uyama,Y.
Daily Intake of Food Additives in Japan in Five Age Groups Estimated by the
Market Basket Method. Eur Food Res Technol.(2002) 215:367-374.
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