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500

954

36), 63), 64)

36

EU

92

14
FAO / WHO

23

7

JECFA

non-caloric
300
200 700
7
36
36
JECFA
EU
18 5 22

9
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CAS

pH

3), 8), 65)

Calcium Saccharin
C14HgCaN,0¢S; - 3%2H,0
467.48

6485-34-3

2g/L 3709/L 1kg/L

JECFA ADI
pKa 2.2
pH
pH 1.4 pH 1.9
3-39

|502
N
o
20 43
0-5 mg/kg /
pH 1.0 25 !
pH 4.2 pH

18

18
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29
18
18
/ 1
5 7.5%
AIN-76A
AUC
19/ 4
18
2 g
40 ug/ml
L JECFA
(kg) @ ! Gk 1)

0.02

150

0.4

20

50

10.0

250

25

5

5 7.5%
1 1
2,500 3,750 g/kg /1

a)

1-8

10-20

85%

200 pg/mi
2,500 mg/kg

/

18

2,500 3,750 mg/kg

18

80%
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pH

70-80%

1-10% 500-5,000 mg/kg /1

18

18

14 5 2,500 mg/kg /
19 SR
100 mg
0.03-0.04%
43
SD H-
48
24 48
H- 5
35), 2)
25-100 mg 6
2
in vivo

18

100 puCi 266 mCi/mmol 68.7mg
5

0.008%

50 mg/kg

2,500 mg/kg /1! 4

50 ng/ml

3 110 160 ng/ml

3)

DNA
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30
31
32
33
34
35
36
37
38

DNA
18)

(1)
SD ( 4 2 ) e
mg/kg 96 90
TLC
4)
48 3 4 4 8
4)
4)
4)
Albino 4c=0 10
24
CD
001 01 1% 5 50 500 mg/kg ;! 1
5 50 500 mg/kg /
99
1%
IARC
43) IARC
(2)
6
05 1
43)
4 500mg C-
96 4c- 98%
92.3% 5.8%
72

4)

40

0.3%

358

20 uCi

100-300 mg/
75

48
0.3% 48
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4)

LDso mg/kg

Wistar

17,000
14,200

17,500

7,400
8,700

5,000 8,000

Hasegawa Cohen

F344

14), 88)

10

pH

88

Cohen

0 50% 0 2,500 mglkg

pH
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

F344 40
(FANFT)
(3 5%)
72

ADI

Swiss 50
7

18
Swiss Fla:
0.5 0 300 750 mg/kg

72

F2a 0.2

Fla F3b F6a

F1

Fla:

0.2%N-[4-(5-nitro-2-furyl)-2-thiazolyl] formamide
6

(3.12 5.20%) (253 4.21%
FANFT pH
pH 6.5
14
JECFA
benzo[a]pyrene polyethylene glycol

0 5 :0 7,500 mg/kg /!

4),71)
50 Fla’ Fb5a 10 20
0.5% 0 0.2
S T 4
1 3
50 21
Fla =: F2a F2b
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F6b

0.2 Fla 1
1 72
20
mg/kg / 5
48
(1)
Swiss 86 132
20-24 mg
13 12 vs47 52
()
14 0 05
/ot 38
4), 67)
SD 10 (0 20
/Y 13
4), 69)
SD 10 20
1.0 50 75 0 5 50 500 2,500 3,750 mg/kg /
1 2
48
28
5.0 7.5
7.5

-10 -

0.5 F3b

25

20

44)

0 250 mg/kg

0 1,000 mg/kg

0 001 01

! 3
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7.5
5%

6 CD

68)

0 10 3.0 40 50 6.25

75 0 500 1500 2,000 2,500 3,125 3750mg/kg / ' 62

1 2
F1
29
F1

3.0
JECFA

CD 60
2,430 mg/kg / 26

32 SD 50
0 5.0 (0 2,500 mg/kg /Y 142
1 1
28 50 FO

FO F1
15 FO 40  (F1)

-11 -

125 700
2), 74)
0 90 270 810
2,430 mg/kg
4), 70)
FO
90
F1
127
F1
1.5 2
FO F1
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FO F1 F1

FO F1
F1
8 2 p<0.002
4 4),45)
SD 0 005 05 5 0 25 250 2,500
ma/kg /Y
F1 20
100 F1
12 10 11 15 16 14 14 19
80 7 5
2 8 0.05
1 5 5 7 13 )
1970
86
(a) F344 6 *H
0 5.0% 0 2,500mg/kg
/ot 10
pH
pH 88
(b)F344 20 N-butyl-N-(4-hydroxibutyl)nitrosamine(BBN)

-12 -
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(c) Wistar

(d) F344

3)

(4)

2,500 mg/kg

89

11

10

/

pH

10

16

0 50% O

90)

BBN
0 5.0% 0 2,500mg/kg /1
pH

91

(0 20 0 500 mg/kg

4), 69)

65 mg/kg 1 6
6
6 1
1 39 11
4), 67)
0 20 100 500mg/kg
7 6
20 25mg/kg /

-13-
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5 24 24
13)
JECFA
ADI
(€H)
Swiss 20 10 0 0.2 0.5 0 300
750 mgl/kg /! Fla Fla” F5a
7
5 20 5 20
4), 72)
32 SD 50 0 5.0
0 2,500 mg/kg /1! 90 1 1
F1 4 4
4), 45)
SD 0 001 01 10 50 75 0
5 50 500 2,500 3,750 mg/kg /[t 3
F1 5.0 7.5 12 20
17 29 F2a
Fla’ 5.0 7.5
F2b
5.0 75 4
(2)
Swiss 10 20 (0 02 05 0 300

750 mg/kg /[t 7

4

-14 -
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34
35
36
37
38

Fla F2b

20
Féb 0.5
72)
Wistar 20
095 1.9 3.8 g/kg
15
21
6 ICR

250 500 1,000 mg/kg

S9 mix

(O 40 80 12.0 16.0 mg/ml)
52), 53)

10

52

-15-

F3c

24
8.0 mg/ml

F4b F5b F6b

4,

0 0.48
20

73

0 62.3 125
18

73

(CHL)
48
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Salmonella typhimurium TA1535, TA1537, TA92, TA94, TA98 TA100

200 10,000 pg/plate S9 mix
54)
0.4 mg/ml
43)
(CHL/IU) S9
mix 24 48 ( 2.0 6.0 mg/ml *?:
53))
10.25 mg/ml DNA
43)
43)
(1)
S. typhimurium TA1535, TA1537, TA1538, TA92, TA94, TA98 TA100
S9 mix 27).
51) 2.0 mg/ml
43)
(2)
(@) 5 25 mM
( OTS )
( PTS )
SmM
OTS PTS
26
(b) (400 mM
5% ) OTS PTS 2.5mM
5% 27
(3) DNA
F344 SD DNA
43
(4)
(@) (Don) 1

-16 -
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

5 10 20 50 mM 2
21

(b) (CHO)
0.1 05 1.0 5.0% 5%
1% 15 1%
23
(©) (V79) 0
100 1,000 pg/mi 100 pg/ml 1.32
1,000 pg/ml 1.10 24
(d) 0 01 05 10 1.5%
1.0 1.5% 0.5%
2 0 03 05 06
0.7 08 0.9% 0.6-0.9%
0.5%
23
(e) (1,000 pg/ml
43
Q) 1 5 75 10g/kg
7.5
a/kg 1.5
25
9 10 2,000 mg/kg
43
()
@) (Cl-1-15)
(0 100 250 500 1,000 ug/mi
20
(b) (Don) (1 5 10
20 50 mM) 50 mM 50%
21
(©) (CHL) (0 2.0 4.0
8.0 12.0 16.0 mg/ml) 8.0 mg/mi
50, 51, 52, 53)
(d) (0 0.002 0.02 0.2 2.0 20.0 mg/ml)
0.002 0.02 0.2 mg/ml
2.0 mg/ml

-17 -
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20.0 mg/ml 22

() 1,500 mg/kg
1,000 mg/kg 24 43
(e) 0 1,000 2,000 4,000 mg/kg
34
(fICR 10 0 200 mg/kg 12
12
31
(9) 10 2,000 mg/kg
43
(h) 5,000 mg/kg
43
(6)
(a) (RSa) 15,000
ug/mi K-ras  codon 12
tk
12,500 19,000 pg/ml S9 mix
43
(b)
DNA “
(c) DNA 43
(d) 50 mg/kg DNA
43
(7)
(a) NMRI 205 410 1,025 mg/kg 24
1,025 mg/kg 24
27
(b) C57BI 10 2,000 mg/kg
34
(8)
(a) 75 750 1,500 3,000 5,000 7,500 mg/kg
750 mg/kg 28
(b) 10 1,000 mg/kg

29

-18-
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(9)
(d CBA 0 1.72% 30 24
30
(b)ICR 22 25 1,000 mg/kg 200 mg/kg
24 50 100 200 mg/kg 12
31
(c) 240 mg/kg 43
(d)NMRI 20 0 5,000 mg/kg
32
(e) 2,000 mg/kg 10 43
( 10,000 mg/kg
33
(9) 20 2,000 mg/kg 6
34
(h) 20 20,000 mg/l 100
34
(10)
500 mg/kg 10 43
(CHL) 0 2.0 4.0
8.0 12.0 mg/ml 8 mg/ml 52).53)
(CHL) 0 2.0 4.0
8.0 mg/ml 8 mg/ml 52).53)

IARC Monographs Vol. 73

43

-19-
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1)
)

1)

(2)

©)

(1)

(2) 70

©)

(4)

)

in vitro

18

18

7.5 3,750 mg/kg /!

P450
18

18

43

15 1g/ 1

43

489/ ) 5 (0.4
15 24

-20 -
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(5) 1985

(6) Auerbach

(7)

(8) Elcock

1948
1961

Safe

1973 4
12
57

1973 5

1975 4

15

Howe

1901

36

36

JECFA

282

23 1085

23)

826

23)

23)

1941 1946

1971 6

FDA

12

ADI 5mg/kg bw  1/5

JECFA

-21 -

58

GRAS Generally Recognized as

ADI

, 98
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ADI 5 mg/kg bw 7 25
56)
JECFA
JECFA 1967 11
1 500mg/kg / 36

ADI Unconditional ADI

ADI

/ ADI Conditional ADI
/ 5), 37)
1974 18 5 7.5
pH
40)
1978 21
OTS
38
ADI
5mg/kg/day ADI Temporary ADI 0 2.5mg/kg/day
ADI 0 15mg/kg/day 4). 38)
1980 24
1
1982 26
ADI
ADI 0 2.5mg/kg/day 4
1984 28
3
1 NOEL
500 mg/kg/day
ADI 0 2.5mg/kg/day 42

1993 41 JECFA

-22 -

0 5mg/kg
5 15mg/kg

ADI 0

200
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(a)

(b)
()

ADI

NOEL 1

DNA

7.5

500 mg/kg

0 5 mg/kg/day

pH

5%

pH

100

-23-

1

500mg/kg

ADI
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FDA
7
1971 GRAS
57
1977
61
pH
FDA 1991
NIEHS
15
2000
SCF 1977
ADI % 1085

SCF 1995 6

-24 -

GRAS
FDA

61 ,96)

9 2000

0 2.5mg/kg/day
9

12

96 , 97)
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pH
pH
2
NOEL 1.0 500 mg/kg/day
SCF 100
0 5mg/kg/day ADI ADI
MW 183
MW 241 ADI 0 3.8 mg/kg/day
12
2006 1 EFSA AFC
1,2-Benzisothiazolin-3-one  BIT
SCF 1992 BIT TDI  0.02 mg/kg
AFC BIT 800 mg/kg
ADI ADI 0 5mg/kg
BIT 0.004 mg/kg BIT
NOAEL 0.05% 2,000 1 BIT
800 mg/kg
4
IARC
IARC 1999

43)

-25.-

DNA
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13
9 2.88 mg %) 14
0.65 mg 18 0.18 mg %) 18
JECFA ADI 5 mg/kg / 0.07% 50 kg
0.0015 mg 3.70 mg 10
0.0015mg 2.68 mg 13 94). 99)
1984 —
1986
12.2mg/  / 62
EU
ADI 5 mg/kg bw
ADI 2 -51%
39
16
1) Twenty-fourth Report of the JECFA. Evaluation of Certain Food Additives . WHO

Technical Report Series 653 (1980): 22-23, 30-32.

2) Forty-first Report of the JECFA. Evaluation of Certain Food Additives and Contaminants

. WHO Technical Report Series 837. (1993): 16-19, 40-48.

3) Calcium Saccharin. Prepared at the 24th JECFA (1980), published in FNP17 (1980) and
in FNP 52 (1992). INS No0.954.

4) JECFA. 545, Saccharin. WHO Food Additives Series 17, IPCS INCHEM. (1982).
http://www.inchem.org/documents/jecfa/jecmono/v17je25.htm.

5) JECFA. Toxicological Evaluation of Some Flavouring Substances and Non-Nutritive
Sweetening Agents. FAO Nutrition Meetings Report Series No. 44A WHO/Food

-26 -



Add./68.33, IPCS INCHEM. (1967).
http://www.inchem.org/documents/jecfa/jecmono/v44aje38.htm.

6) International Agency for Research on Cancer (IARC). Saccharin and Its Salts (Group 3).
IARC Summary & Evaluations. (1999)73.

7) Food and Drug Administration, HHS. &180.37 Saccharin, Ammonium Saccharin,
Calcium Saccharin, and Sodium Saccharin. 21CFR Ch.I (4-1-04 Edition):450-451

8) Institute of Medicine of the National Academies. Calcium Saccharin. Food Chemical
Codex Fifth Edition. (2004):79-80.

9) Commission of the EC. Report of the Scientific Committee for Food ( . Report of
the SCF Sixteenth Series. (1985):1-8, 14, 19, 20.
10) Commission of the EC. Report of the Scientific Committee for Food ( . Report of

the SCF Twenty-first Series. (1989): 19-25, 29, 37.

11) Office for Official Publications of the EC. Commission Directive 95/31/EC of 5 July
1995 Laying Down Specific Criteria of Purity Concerning Sweeteners for Use in
Foodstuffs. Consleg: 1995L.0031-11/05/2004

12) EC Scientific Committee for Food. Opinion on Saccharin and Its Sodium, Potassium
and Calcium Salts. Annex to Document  /5157/97 CS/ADD/EDUL/14/-FINAL.
(1997).

13) Takayama S, Sieber SM, Adamson RH, Thorgeirsson UP, Dalgard DW, Arnold LL,
Cano M, Eklund S, Cohen SM. Long-term Feeding of Sodium Saccharin to Nonhuman
Primates : Implications for Urinary Tract Cancer. J. Natl. Cancer Inst. (1998) 90:19-25.

14) Cohen SM, Ellewein LB, Okamura T, Masui T, Johansson SL, Smith RA, Wehner JM,
Khachab M, Chappel C, Schoenig GP, Emerson JL. Comparative Bladder Tumor
Promoting Activity of Sodium Saccharin, Sodium Ascorbate, Related Acid, and
Calcium Salts in Rats. Cancer Res. (1991) 51:1766-1777.

15) National Institutes of Health (NIH). Fact Sheet : The "Report on Carcinogens” - 9th
Edition ( . NIH News Release. (2000).

16) : : : . (1996)
37:341-342

17) National Research Council, Washington, DC, Prepared for FDA. 1987 Poundage and
Technical Effects Update of Substances Added to Food. NTIS PB91-127266. (1989).

18) 41th JECFA. 791,Saccharin and Its Salts. WHO Food Additives Series 32, IPCS
INCHEM. (1993).
http://www.inchem.org/documents/jecfa/jecmono/v32je09.htm.

19) Kramers PGN. The Mutagenisity of Saccharin. Mutat. Res. (1975) 32:81-92.

20) Kristoffersson ULF. The Effect of Cyclamate and Saccharin on the Chromosomes of a
Chinese Hamster Cell Line. Hereditas. (1972) 70:(271-282).

21) Abe S, Sasaki M. Chromosome Aberrations and Sister Chromatid Exchanges in

-27-
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Chinese Hamster Cell Exposed to Various Chemicals. J. Natl. Cancer Inst. (1977)
58:1635-1641.

22) Chang P, Stacey, T. Sodium Saccharin : Cytogenetic Effect on Human Lymphocytes in
Vitro. Proceedings of the Pennsylvania Academy of Sciences. (1974) 148:50-51.

23) Wolf S, Rodin B. Saccharin-Induced Sister Chromatid Exchanges in Chinese Hamster
and Human Cells. Br. J. Cancer. (1982) 45:769-777.

24) Ray-Chaudhuri R, Currens M, Lype PT. Enhancement of Sister-chromatid Exchanges
by Tumour Promoters. Br. J. Cancer. (1982) 45:769-777.

25) Renner HW. Possible Mutagenic Activity of Saccharin. Experientia. (1979)
35:1364-1365.

26) Kramers PGN. Mutagenicity of Saccharin in Drosophila : The Possible Role of
Contaminants. Mutat. Res. (1977) 56:163-167.

27) Eckhardt K, King MT, Gocke E, Wild D. Mutagenicity Study of Remsen-Fahlberg
Saccharin and Contaminants. Mutat. Res. (1982) 103:49-52.

28) Mahon GDT, Dawson GWP. Saccharin and the Induction of Presumed Somatic
Mutations in the Mouse. Mutat. Res. (1982)103:49-52.

29) Fahrig R. Effects in the Mammalian Spot Test : Cyclamate Versus Saccharin. Mutat.
Res. (1982)103:43-47.

30) Rao MS, Qureshi AB. Induction of Dominant Lethals in Mice by Sodium Saccharin.
Indian J. Med. Res. (1972) 60: 599-603.

31) Sram RJ, Zudova Z. Mutagenicity Studies of Saccharin in Mice. Bull. Environ. Contam.
Toxicol. (1974) 12:186-192.

32) Machemer L, Lorke D. Dominant Lethal Test in the Mouse for Mutagenic Effects of
Saccharin. Humangenetik. (1973) 19: 193-198.

33) Machemer L, Lorke D. Experiences with the Dominant Lethal Test in Female Mice :
Effects of Alkylating Agents and Artificial Sweetners on Pre-Ovulatory Oocyte Stages.
Mutat. Res. (1975) 29:209-214.

34) Leonard A, Leonard ED. Mutagenicity Test with Saccharin in the Male Mouse. J.
Environ. Pathol.Toxicol. (1979) 2:1047-1053.

35) JECFA. 584, Saccharin, Calcium, Potassium and Sodium Salts. WHO Food Additives
Series 19, IPCS INCHEM (1984)

http://www.inchem.org/documents/jecfa/jecmono/v19je11.htm.

36) , : « 7 ).

(1999) :D534-544,

37) Eleventh Report of the JECFA. Specification for the Identity and Purity of Food
Additibes and Their Toxicological Evaluation : Some Flavouring Substances and
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LDs, 17,000 mg/kg / 4
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LDs, 17,500 mg/kg /
LDs, 7,400 mg/kg /
LDs, 8,700 mg/kg /
LDs, 5,000 8,000 mg/kg
10 6 0 50% 88
Na
Ca
K
40 . 253 : 14
Na 4.21% Ca:
Ca Na:3 5%,
Ca: 312 Na:
5.20%
50 0 5% 4
71
7 Fla 5a 0 02 0.5% 72
10 F2a,0.2%
20
7 FO F3b, 0 0.2 0.5% 72
F6a
21 50 FO 0.2% ,F3b 0.5%
5 20 25 mg/kg 48
86 132 20 Na 44
20-24 13 12 vs47
mg 52
38 0.5% 4
67
13 10 2.0%
69
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2 FO 10 0 001 01 10 4
20 50 7.5% 50, 7.5% 68
F1 75
48
75
2 F1 0134562 |F1 345 625 75% 2
125 700 7.5% 74
26 0 0 9 270 810 {2,430 mg/kg 4
2430 mg /kg /day 70
2 FO 0 5% 4
0 45
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FO F1
2 0.05 05 5% :5 43
20 :
0.05
5 7 13
20 0 5% pH| 89
10 90
16 0 5% 91
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1 6 65mg/kg 4
11 67
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6 1
10 11
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50 F1 45
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75 20 17 29 )
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F2b 10 Féb 05 72
F3c
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F5b
Féb

20 048 095 1.9, 3.8g/kg 73
7-13 3.8¢g/kg
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10 623 125 250 73
6 500 1,000 mg/kg
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in vitro

52
0 40 80 120 [2OMIk 63
16. k
(CHL/IU) 6.0mg/kg
TA1535, 51
TA1537 54
(+/-S9mix) | TA92,TA9
4,TA98
TA100
Saccharom 0.4 mg/ml 43
yces 0.5 mg/ml
cerevisiae
D4
2.0 6.0 mg/ml 51
52
(+/-S9mix) 53
(CHL/IV)
10.25 mg/ml DNA 43
43
TA1535, 27
TA1537 51
(+/-S9mix) | TA92,TA9
4,TA98
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Saccharom 2.0 mg/ml 43
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(+/-S9mix)  |cerevisiae
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5,25 mM 26
5,25 mM
5mM OTS PTS
5mM OTS PTS
400 mM5% 27
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15 10 20 50 mM 21
(Don)
0.1 05 1.0 50% 23
(CHO)
100 1000 p g/ml 100 p g/ml 24
1000 p g/ml
(V79)
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0 01 05 10 |05 23
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1,000 p g/ml 43
invivo 1575 10gkg |75 gkg 15 25
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pg/ml
(Cl-1-15)
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(Don)
0 2 4 8 12 16(8mg/ml 52
mg/ml
(CHL/IU)
0.002 002 02 |2mg/ml 22
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1,000 mg/kg 24 43
1,000, 2,000, 4,000 34
mg/kg
200 mg/kg 12 43
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5,000 mg/kg 2 43
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in vitro 15,000 pg/ml K-ras  codon 12 43
(RSa)
12,500 19,000 p 43
tk g/ml
(+/-S9mix)
invivo 390 mg/kg DNA 43
800 mg/kg DNA 43
50 mg/kg DNA 43
invivo 205 410 1,025 27
mg/kg
1,025 mg/kg
2g/kg ( 34
75 750 1,500 3,000 |750 mg/kg 28
5,000 7,500 mg/kg
(
1,000 mg/kg 29
10
invivo 1.72%, 30 30
24
1,000 mg/kg 200 mg/kg 12 31
200 mg/kg
24 5 12
50 100 200
mg/kg 12
240 mg/kg 43
5,000 mg/kg 32
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No

2, 000 mg/kg 43
10
10,000 mg/kg 33
2,000 mg/kg 34
6
20,000 mg/L 34
100
in vivo 500 mg/kg 10 43
in vitro 0, 2.0, 40, 8.0, 12.0/8 mg/ml 52
mg/ml 53
(CHL/IU)
4
18
18
7.5 5
-N- 18
43
4
70 43
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/ No
1 15 19/ 43
13 7 015 0.3g/ 4
5 48¢/ 4
15-24 04 05g/
282 18
826 18
1 JECFA 3
(kg) o 1) (kg 1)
0.02 3 150
04 20 50
100 250 25
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