


FAO/WHO
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L- Glu

L- Glu
L- Glu
L- Glu
FAO/WHO JECFA
FDA

ADI



FAO WHO JECFA 1973 7 -

ADI  120mg/kg(bw) 1 1987 31
- ADI  not specified(
) 2 7
- GRAS (
) GMP 6
26 27
E 624 (4)
- 23 -
39 3 1 -
14
14 12 19



1866
1908 41
17
)
( )JECFA
FAO/WHO JECFA 1973 7
ADI  120mg/kg(bw) 1 1987 31
- ADI  not specified(
) 2
()
- 1960 GRAS
( ) (GMP)(31)
9CFR318.7 (26)(29) 9CFR381.147 (27)(29)
21CFR182.1500 (6)
)
Food Chemicals Codex 11
NAS/NRC GRAS
L- 1960 1970 1970



14

0.42% 9
NAS/NRC 1989
I- 1975
1982 1987 24,000 10.8 61,000 27,4 66,000
29.7 (28)
()
L-
E624 (3
5
-
L- ADI
30



3 ()11

L- Monoammonium L-Glutamate, Ammonium Glutamate

CAS monohydrate 7558-63-6 INS 624
EINECS 231-447-1

NH.OOCCH:CH:2CH(INH2)COOH H:0:; 182.18
INH;
HO O@ @
MH, Hy0O
0 ]
L-
44
100g pH1.5 29g pH55 6.6g pHS8.0
(45) 1g 20
6-7
IL-
Monoammmoniuml-Glutamate
CsH12N204 H20 182.18

22.5g,

monoammonium (S)-1-aminopropane-1,3-dicarboxylate monohydrate 7558-63-6



CsH12N204 H20 99.0

(1) 0.03¢g 100ml
0.03g 100ml
ul - 20
10cm
—50 90 10
Rf
60 80 20
(2)
(1) a ¥ 25.4 26.4° 10g —
100ml
(2) pH6.0 7.0 1.0g 20ml
(3) Pb ngl/g 10.0g
(4) As203 2.5uglg 0.80g B
(5)
0.50¢g 100ml
2.5mg 100ml
pl
10cm
50ml
Iml
30
20 10
110
0.5 50



0.1%

0.15g DL-
0.1mol/L ml 9.109mg CsH12N:2:04 H:20
NaClOg
CsH-03
CsH70s 97.0 103.0%
(1) 0.5g -~ 100 5ml
180 30
5 1ml
(2) 5
0.2g

0.05mol/L. 1ml 12.91mg CsH:03



JECFA(3)

EU®G)

FCC(11)

99.0% 99.0 101.0% | 98.5 101.5%
TLC
+25.4 26.4<
pH pH6.0 7.0
1pg/g 1mg/kg mg/kg 5mg/kg
50 ,4 0.5% 0.5% 0.5% 0.5%
0.1% 0.1% 0.1% 0.1%
0.2%
JECFA
L-
20 60% 25
L- L-
L-
L- g/kg
L- (g/kg)>=<1.238




()

L- L-

1909

17 (44)

()

L- 24

Application and Typical Use Levels (%)
MONOAMMONIUM MONOPOTASSIUM

GlHHE GG GLUTAMATE GLUTAMATE
DEHYDRATED SOUPS AND GRAVIES 5.84-7.78 6.51-8.68
CANNED MEAT, SAUSAGE AND FISH 0.10-0.19 0.11-0.22
SOUPS AND GRAVIES 0.12-0.18 0.13-0.20
FISH (PRESERVED) 0.17-0.22 . 0.18-0.25
SAUSAGE 0.26-0.32 0.29-0.36
PREPARED MEALS 0.08-0.14 0.09-0.15
TOMATO SAUCE AND KETCHUP 0.17-0.22 0.18-0.25
MAYONNAISE 0.36-0.42 0.40-0.47
SNACK FOODS (MiX IN SALT) 9.4-10.3 10.5-11.5
SOY SAUCE _ 0.07-0.13 0.08-0.14
CRAB, PRAWN AND SHELLFISH (PRESERVED) 0.07-0.13 0.08-0.14

* Actual use levels may vary depending on desired finished food taste profile.



( )
L-
Glu
Glu L-
Na K Ca NH, Mg
NH,
( 49
12)
Glu Glu
Glu
Glu
7
13
Glu
7
Glu
Glu
L- Glu

20%

Glu
MSG
GLU
GLU
Glu 12 Glu
Glu
Glu
Glu
Glu
12
Glu  96%
12)
Glu Glu
Glu
Glu
Y- GABA
12



9-69mg/100g

12

GABA
Glu

Glu GABA

Glu

ATP

12

Glu

101g

18-300mg/100g

20g  Glu

Glu

Q)
Q)
Glu o-

Glu

Glu

™
GABA

Glu

Glu

Glu Glu

Glu
12

10

70kg

12

Glu

12

Glu

%

2-1200mg/100g

Glu

ca*

12

Glu

80-90%

Glu



L- Glu

™

L- Glu Glu
40%
Glu Na
H/
Glu (12
Glu
Glu
Glu
Glu
Glu
Glu
Glu 49
Glu 4%
9%6% Glu
Glu 50%
Glu o-
@)
L- Glu
L- Glu
@) Glu
Q)
L- Glu Glu
a)
L- Glu
MSG) 2% 10% 1g9/kg
AUC
Q)
MSG 1.5g/kg 2-20%(w/Vv) 43

11

12)

Glu

12

" L



b)

Glu

Glu

Glu

Glu

Glu

™

0.3g /kg /
12 L- Glu
12
Glu Glu
L- MSG)  150mg/kg
L- Glu
7
L- MSG) MSG
L- Glu
)
L- MSG) 150 mg /kg
L- Glu @)
MSG
)
L- Glu
Glu
in vitro
7 Glu
13
45%  Glu
90%
Glu 10% Glu
Glu 12
MSG) 8g/kg 19
100 pag/mi 1650 pag/ml
Q)
19/ MSG Glu 10-20

Glu

12



70

©)
L- Glu

GABA

Glu

Glu Glu

NSG)
20

13

Glu
Glu
Glu
1%
12
Glu 18
2gMSG/kg

13

10

Glu



LDs0
6,300mg/kg
36 JECFA -

LDs0
7,700 19,200mg/kg

6-1 7 (36)(37)

6-1 50

9,100mg/kg

5,900mg/kg

ADI

7,900 19,900mg/kg

2,300mg/kg

LDs0

8,300mg/kg

6-1

LDso  mg/kg

9,100 8,500
8,300 7,600

9,900
9,200

6,300 5,900
5,900 5,400

6,700
6,400

8,500 7,500
7,900 6,900

9,500
8,900

7,700 7,100
8,100 7,500

8,300
8,700

18,200 17,200
14,700 12,900

19,300
15,800

13,300 12,800
13,800 13,100

13,700
14,500

18,000 16,500
19,000 17,300

20,400
20,600

14,900 13,900
15,290 14,500

16,000
16,100

17,300 15,800
15,800 14,300
19,900

19,000
17,500

17,700
16,400

16,600
15,600

18,900
17,200




- 16,600 14,500 18,900

16,200 14,200 18,400
19,200 16,130 22,840

12,961
2,300
JECFA - -
ADI - -
1 5 - -
20 200 2,000mg/Kg 90
.
35 40 D 0.1 0.4 -
- 12 104
7
(38)
1 40 cD 0 12 4 L
MSG 2.05 P-Na
104
60 4 NSG 2.05 P-Na
13 26 52 78 104
26 52 104
2.05 P-Na 4 NSG
12 5 10 2.05
P-Na 1 2 4 NSG 0/5 4/5 2/10 5/10 4/10 0/5
1/5 0/10 6/10 2/10 104 2.05 P-Na
4 NSG 0/8 4/7 15/27 3/8 6/7 20/32

15




12 104
7 (39)
1 50 F344 0 0.6 1.25 2.5 5
L- MSG 104
5 98
90
1 136 12 18 24 10
5 13 24 pH
2.5
2.5
MSG
5 5
MSG
48
100 C57BL 1 4 -
- 2
30 150 215 280 370
530 664 715 10
7 (40)

5 0 2.5 5 10 L

MSG 5.13 P-Na 104
26 52 78 104 P-Na MSG

13
2
7 (41)

16



L L- L
L-
L- Salmonella typhimurium TA1535, TA1537 TA1538
Saccharonmyces cerevisiae 4 S9 mix
21 Salmonella typhimuriunTA1535,
TA1537, TA1538, TA92, TA94, TA98, TA100 Escherichia coli WP2uvrA
S9 mix 36 Bacilus
subtilis H17 (rec) Ma5 (rec) (Rec-assay) S9 mix
36
L- Salmonella typhimurium TA1535, TA1537, TA1538, TA98
TA100 Saccharonmyces cerevisiae 4
S9 mix 22 (23) L-
Salmonella typhimuriunTA97, TA98, TA100 TA102 S9 mix
32 (3%
(CHL/1U) S9 mix
32 (33
L- Salmonella typhimurium GA6
18 (19)
L- Salmonella typhimurium TA1535, TA1537 TA1538
Ssaccharomyces cerevisiae 4 S9 mix
20 Salmonella typhimurium TA1535,
TA1537, TA1538, TA92, TA94, TA98, TA100 Escherichia coli WP2uvrA
S9 mix 36 Bacilus
subtilis H17 (rec) MA5 (rec) (Rec-assay) S9 mix
36
L-
L L
L-
(CH/1V)
L-
L-
L-

17



L-

Litton Bionetics Inc. FDA National
Technical Information Service (NTIS) PB-254512 1975 21
Salmonella typhimurium TA1535, TA1537 TA1538
Saccharonmyces cerevisiae 4
S. typhimurium (plate test)
(Rhesus monkey) S9 mix 0.145% (w/v) 0.29%
0.58 %
(suspension test)
S9 mix
21
S. cerevisiae
S9 mix 1.25% 2.5% 50% 3
21
S. phimuriun TA1535, TA1537, TA1538, TA92, TA94, TA98, TA100 E. coli
WP2uvrA S9 mix
10, 1000, 20000 ug/plate
36 Bacilus subtilisH17 (rec) Ma5 (rec)
(Rec-assay) S9 mix
100, 200, 400 mg/mL 36
L-
Litton Bionetics Inc. FDA National
Technical Information Service (NTIS) PB-266889 1977 23
Salmonella typhimurium TA1535, TA1537, TA1538, TA98 TA100

Saccharomyces cerevisiae 4

S. typhimurium
S9 mix 1.25% (w/v) 25% 5.0 %

S9 mix
23
S. cerevisiae
S9 mix 1.25% 25% 5.0% 3

18



23

S. byphimurium TA97, TA98, TA100 TA102
S9 mix 50 2,000
pg/plate 32 (39
(CHL/1U) S9 mix
24 48 500, 1,000, 2,000 ug/ml
32 (33
L-
Litton Bionetics Inc. FDA National
Technical Information Service (NTIS) PB-266892 1977 22
Salmonella typhimurium TA1535, TA1537, TA1538, TA98 TA100
Saccharomyces cerevisiae 4
S. typhimurium
S9 mix 0.00625 % (w/v) 0.0125 % 0.025 %
S9 mix
22
S. cerevisiae
S9 mix 0.7% 1.4% 2.8%
22
L-
Industrial BIO-TEST Laboratory, Inc. (IBT No. 632-03039, 1973
19 Salmonella typhimuriun G46
1 0.29/kg 5.7 g/kg
14 1
24 3
19
L- Industrial BIO-TEST Laboratory, Inc.
(IBT No. 632-03040, 1973 18
12 2.7 9/kg 5.4 g/kg
1

19
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L-
Litton Bionetics Inc. FDA National
Technical Information Service (NTIS) PB-254511 1975 20
Salmonella typhimurium TA1535, TA1537 TA1538
Saccharonmyces cerevisiae 4
S. typhimurium (plate test)
S9 mix 0.75 % (w/v) 1.5% 3.0 %

(suspension test)

S9 mix
20
S. cerevisiae
S9 mix 1.25% 2.5% 50% 3
20
S. phimuriun TA1535, TA1537, TA1538, TA92, TA94, TA98, TA100 E. coli
WP2uvrA S9 mix
10, 1000, 20000 ug/plate
36 Bacilus subtilisH17 (rec) M45 (rec)
(Rec-assay) S9 mix
100, 200, 500 mg/mL 36
L-
JECFA, EU FDA
Ebert,A.G.
C-57black SD 2 (40) (38) Shibata
monosodium L-gultamate F-344 2 (48)
Ebert 2 monosodium L-glutamate,
monosodium DL-glutamate L-glutamic acid
Shibata
F-344 monosodium L-glutamate 0 0.6 1.25 2.5 5.0
2 5.0

20



L- Owen
5 L- 2.5 5.0 10.0
104
(41) Owen CD 40 1 2
4 104
(39 Ebert 12
SD L- (L-MSG) , DL~ (DL-MSG)
L- L-GA) 0.1 0.4 2
(39 Ebert
C-57black 1.0 % 4.0%wiw  L-MSG, DL-MSG L-GA
715 1 DL-MSG
1 1 40
1978 Owen
41 1 5
400 25 5.0 100 wiw L-
(MSG) 104
1 513 wiw
Owen Charles River CD 39
40 4 2 1 0 wiwMSG 104
1979 Ebert 2
Ebert C57black 1 100 200
(L-MSG), DL- (DL-MSQ), L- (L-GA)
1.0 40 whw 715 715
13 (1% L-GA)  24%(4% L-GA & Control)
DL-SMG 1715 1

21



(40) Ebert Sprague-Dawley 0.1 0.4 L-MSG,

DL-MSG L-GA 0.1 40 35 0.4 35 40
2 214 4 1
275
336 Fs-Fs
57.3 59.3
40.1 34.4—54.7 42.4
38
Shibata 1 50 F-344 L-
0 06 125 25 5.0 2
L-
48
JECFA - -
ADI
1 2 5 IVCS Swiss - 0 2
4 2 F1 F1
90
F2 IVCS Swiss
F1 F1
F1 F2
F1 F2
7 (42) 51
17 - MSG
1 4 33 99
F1 F2 F3
MSG 1 4

22



7.29/kg

1.5 6g9/kg 1.8
25g/kg
3 14 21
1 25 Wistar
97 450mg/kg 6 15
7 SD
21
7 (43)
1
0 5.2 24 112 520mg/kg
9 -
15 11
L- Glu
TCA
Glu

23

24 30

MSG
F3 0
0 45 21
2 3
10
7
25mg/Kkg
7
( )
(12)
L- Glu

long-term potentiation: LTP
50



ED 500 mg MSG /kg.

palatable 60 mg MSG/kg 7
L- Glu
200mg/kg /
1.3g/kg / Glu 400mg/kg /
2.6g/kg
10
L- MSG
8 CRS Chinese Restaurant Syndrome:
MSG 5~35
10 MSG CRS
7 (10)
L-
7
5 3 23g L~
7
53 L- 1 15¢g 30g 1
1 455 12 7
6 1 6g L-
1 2 3 46 12
7
1968 Kwok 7 15 30
CRS Chinese Restaurant Syndrome
2 15
L-
L-
L-

24



L- CRS

13 (15)
Schaumberg L-
17 20
12 25
3
25 125mg 1.2 12¢g
21g
50mg 500mg
Schaumberg
13
1970 1980 L- CRS
CRS
13 L-
13
1981 Allen 12
2 2.5g 10 12
Peak expiratory flow rate, PEFR
Allen L-
45 L-
L-
109
16

25



FAO/WHO
JECFA 1971

12

630)mol/dl

@)
150mg/kg

1987 JECFA

L-

L.~

JECFA
1974 17

4

120mg/kg/day
L-

JECFA 1987 31

1973

ADI 0 120mg/kg/day

ADI not specified

100 130pamol/dl

12

15

CRS : Chinese Restaurant Syndrome

-

CRS L-

CRS L-
JECFA

26

7

380mol/dl
L-

JECFA

CRS
CRS L-



FDA

FDA GRAS

FDA L-

food substance 47

EU L-

SCF

1960
1978

GRAS

30

27

1980

L-

GMP
Multiple purpose



L- L-
L-
L- L-
1970
CRS
JECFA L- ““ADI
ADI not specified *~
L- 1.2¢g
1l.4g/ / 46 47
15g
ADI ““ADI ADI not specified *~

28



GMP

JECFA L-
GRAS

29

ADI



1998-1999

2000
1-6

7 -14
15 - 19
20 - 64
65

46

1,024 mg/ /

174 mg/
1,198 mg/ /

51 (

15.9kg-bw 924
37.1kg-bw 1,342
56.3kg-bw 1,770
58.7kg-bw 1,900
53.2kg-bw 1,650

mg/
mg/
mg/
mg/
mg/
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2000

1998-1999

1.09 1.3¢

2001

0.31 mg/ /

1,660
0.0002
0.0002
0.0002
0.001

1,660.3116 mg/ /
1,290 mg/ [/ )

52

1.2¢g

1.5¢

2001



No.

Toxicological Evaluation of Certain Food Additives

WHO Technical Report Series No.539, FAO

1 |Seventeenth Report of the JECFA with a Review of General Principles and of Nutrition Meetings Report Series No.53 pp. 3,
Specifications 23,1973
. ) Evaluation of Certain Food Additives and WHO Technical Report Series 759, Geneva
2 |Thirty-first Report of the JECFA Contaminants 1987
FNP 38 (1988), FNP 52 (1992)
3 |JECFA Monoammonium L-Glutamate http://apps3.org/jecfa/additive_specs/docs/
0/additive-0285.htm
European Parliament and Council Directive No .
4 |Office for Official Publications of the EC |95/2/EC of 20 February 1995 on Food Additives gg nsleg: 1995L.0002-17/07/2003 pp. 1-7, 30,
other than Colours and Sweeteners (
L S Amending Directive96/77/EC Laying Down Specific
5 |Commiesion Directive 2001/30/EC of 2 |purity Criteria on Food Aditives Other than Colours |OJL 146, pp.1-2, 14, 3152001
Y and Sweeteners (
8182.1 Substances that are Generally Recognized e . ~
6 |FDA as Safe (Glutamate 21CFRCh.1 (4-1-07 Edition) pp.468, 474-475
7 |The 31st Meeting of the JECFA Toxicological Evaluation of Certain Food Additives WHO Food Additives Series : 22 pp.97-182,
Geneva Feb., 1987
Prepared for FDA, Anderson, S.A., Raiten,
D.J., Life Sciences Research Office : ] " FDA Contract No. 223-88-2124, Task Order
8 Federation of American Societies for Safety of Amino Acids Used as Dietary Supplements No.8, pp.37-38, 154-166, July 1992
Experimental Biology
Prepared for FDA, Life Sciences Evaluation of the Health Aspects of Certain _a7aL _
9 |Research Office Federation of American |Glutamates as Food Ingredients Supplemental Review SCOGS-37a-Suppl. Contract No. FDA 223
e ; ; . 75-2004 PB-178635, 1980
Societies for Experimental Biology and Evaluation
Prepared for FDA, Life Sciences ) .
10 |Research Office Federation of American (E;\I/Stlgrantt;cézso; ;h:ogg?rhr:}jsigﬁfsts of Certain S(():O(?lG159_7387a Contract No. FDA 223-75-
Societies for Experimental Biology Y '
11 Institute of Medicine of the National Monoammonium L-Glutamate Food Chemical Codex Fifth Edition pp.292-
Academies 293, 2004
12 S - . 2000 '
13 6 - | 2000 '
. ’ ) TheJournal of Nutrition Vol.130, No.4S,
14 |Walker,R., Lupien,J.R. The Safety Evaluation of Monosodium Glutamate pp.1049-1052, 2000
Geha,RS, Beiser,A, Ren,C, Patterson,R, Review of Alleged Reaction to Monosodium
Greenberger,P.A., Grammer,L.C,, - TheJournal of Nutrition Vol.130, No.4S,
15 | Ditto,AM, Harris K E., Shaughnessy,M.A., S:#}?”;f‘;cee@’;‘igg‘:fm: doéti (’;”“'t'ce”ter Double- |, 1058-1062, 2000
Yarnold,P.R., Corren,J., Saxon,A. Y
: TheJournal of Nutrition Vol.130, No.4S,
16 |Stevenson,D.D. Monosodium Glutamate and Asthma pp.1067-1073, 2000
17 30, pp.820-836, 1909
I ’ Mutagenic Study with Ac'cent Brand Monosodium-L- _
18 |Industrial Bio-test Laboratories, Inc. glutamate in Albino Mice IBT No. 632-03040 , May 9, 1973
- . Host-Mediated Assay for Detection of Mutations
19 |Industrial Bio-test Laboratories, Inc. Induced by Ac'cent Brand Monosodium-L-glutamate IBT No. 632-03039 , May 3, 1973
) ) National Technical Information Service (NTIS)
. . . Mutagenic Evaluation of Compound FDA 73-58.
20 |Litton Bionetics, Inc. 000997-42-2, Monopotassium Glutamate PB-254 511, 24 Dec 1975 (Contract 223-
74-2104)
. ! National Technical Information Service (NTIS)
. ) ) Mutagenic Evaluation of Compound FDA 75-11.
21 [Litton Bionetics, Inc. 007558-63-6, Monoammonium Glutamate, FCC sf_—ZZE&)Eilz, 24 Dec 1975 (Contract 223-
. . National Technical Information Service (NTIS)
22 |Litton Bionetics, Inc. Mutagenic Evaluation of Compound. FDA 75-59. L~ |pp 566 895 Apr 1977 (Contract 223-76-
Glutamic Acid, HCL 2104)
. ) National Technical Information Service (NTIS)
23 |Litton Bionetics, Inc. Mutagenic Evaluation of Compound. FDA 75-65. L~ |pp 566 889 Apr 1977 (Contract 223-76-
Glutamic Acid, FCC 2104)
24 Low Sodium Flavor Enhancers Ajinomoto Food Ingredients LLC [
1€ 17 8 )
5 Product Specification Sheet -Ammonium L- Ajinomoto Food Europe [
Glutamate Monohydrate- X 17 8 )
8318.7 Approval of Substances for Use in the a -
26 Preparation of Products §318.7 9CFR Ch.  1-1-99Edition)
27 §381.146 Sampling at Official Establishments §381.146 9CFR Ch.  1-1-99Edition)




No.

National Research Council, Washington,

1987 Poundage and Technical Effects Update of

28 DC Prepared for : FDA Substances Added to Food NTIS PBI1-127266 Dec,89
29 USDA) _ Federal Register 50 (237) 50282-3 (Dec. 10,
1985) / JAFAN 57 1986 3
30 |EU Commission Report From The Commission on Dietary Food http://europa.eu.int/comm/food/food/chemi
Additive Intake in the European Union calsafety/additives/flav15_en.pdf
31 [FDA (21 CFR §182.1) a§31§szg Substances that are Generally Recognized |51 ~rpep 1 (4-1-03 Edition)
- Vol.7(6), pp.634-643,
32 5 1985
33 1998
34 , Life-
science Information Center, 1991
_ 2 , pp.169-
% L 170, 2000
L- 4  L-
36 Vol.21, No.2, pp.257-264, 1990
37 |MoriyukiH. Ichimura,M. hate Toxieity of Monosodium L-Glutamate In Mice |y, yakuri Vol 15, No3, pp433-436, 1978
The Dietary Administration of L-Monosodium
38 |EbertA.G. Glutamate, DL-Monosodium Glutamate and L- Toxicology Letter Vol.3, pp.71-78, 1979

Glutamic Acid to Rats

39

Owen,G., Cherry,C.P., Prentice,D.E.,
Worden,A.N.

The Feeding of Diets Containing Up to 4%
Monosodium Glutamate to Rats for 2Years

Toxicology Letter Vol.1, pp.221-226, 1978

40

Ebert AG.

The Dietary Administration of Monosodium Glutamate
or Glutamic Acid to C-57 Black Mice for Two Years

Toxicology Letter Vol.3, pp.65-70, 1979

41

Owen,G., Cherry,C.P., Prentice,D.E.,
Worden,A.N.

The Feeding of Diets Containing Up to 10%
Monosodium Glutamate to Beagle Dogs for 2Years

Toxicology Letter Vol.1, pp.217-219, 1978

42

Yonetani,S., Ishii,H., Kirimura,J.

Effect of Dietary Administration of Monosodium L-
Glutamate on Growth and Reproductive Functions in
Mice

Oyo Yakuri Vol.17, No.1, pp.143-152, 1979

43

McColl,J.D., Globus,M., Rohinson,S.

An Attempted Reversal of Thalidomide Embryopathy
in the Rat by Glutamate

Canadian Journal of Physiology and
Pharmacology Vol.43, pp.69-73, 1965

44 2005 12 5

45 pH 2005 12 5

46 , 13 1
47 14

48 Shibata,M.A., Tanaka,H., Kawabe,M., Lack of Carcinogenicity of Monosodium L-Glutamate |Fd Chem Toxic Vol.33, No.5, pp.383-391,

Sano,M., Hagiwara,A., Shirai,T

in Fischer 344 Rats

1995

49

L-

Vol.21, No.2, pp.242-256, 1990

50

-4

, 2000

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.,vol. 215, pp.367-374,
2002

52

(7 )y 11

16 (
) pp.1054-1061,
17 3 31






