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GRAS

1).2)

FAO/WHO

10 20

1 kg

050 g

050 g

3

JECFA

EU



Sodium Chlorite

NaClO2
90.44
5)
1
6) 7)
105 mg/kg 493 mg/kg
2
15
0 10 25 80 mgkg /
mg/kg / 80 mg/kg
25 mgkg /
15 7 15 8
15 2 10 mg/kg
WHO NOAEL
/
30 90
mg/L 0 1 5 10 25 50 mgkg
100 mg/L
100 mg/L
20% 9), 10)
1 mg/kg /

WHO

4

chloride

LDso

13
0 74 186 59.7

80 mgkg /

25 mg/kg /

8)

7.4 mg/kg

0 10 50 100 250 500

/
90
40% 50 mg/L

NOAEL



20 64 mgkg

9 20 mglkg
32%
12 risng dose
30 60 0 25 50 100 400 mg/L 0
3 6 13 50 mgkg /
11)
3
7 2
0 1 2 4 8 100 1,000 mg/L
8 mg/L 0.7 mg/kg /
100 1,000 mg/L 93 81
ma/kg /
12)
4
10 0 100
mg/L 0 22 mg/kg / 13 1
56% 39%
14% LOAEL
22 mg/kg / 14
12 0 1 10 100 500 mg/L
0 01 1 10 50 mgkg / 66 76
100 mg/L ¥ WHO
NOAEL 1 mg/kg /
0.75 mg/kg /
0O 01 10 10 mgkg /
56 14 10
21
100 mg/L T3
T4 21 40
¥ WHO NOAEL
10 mg/kg / 7.5 mgkg /



6-9

1 10
mg/L 25
16)
12 0 20 40 mg/L
0 3 6 mgkg / 9 10 35
42 6 mg/kg /
36 39 40
39 n
WHO NOAEL 3 mg/kg /
30 0 35 70 300
mg/L 10
10 1
25 25 F1
F1 14 Fza
70 mg/L F1 F2a
F1 Faa F2b
FO 0 30 56 200 mgkg 0O 38 75 286
ma/kg / F1 0 29 59 227 mgkg / 0 38 79
28.6 mg/kg /
70 300 mg/L
300 mg/L F1 R2
F1 70 300 mg/L FO
F1 F1 F2
24
60 35 70 mg/L F1
18), 19)
300 mg/L
NOAEL 70 mg/L 8
ma/kg / »  WHO EPA 70 mg/L
F1 F2 FO F1
NOAEL 35 mg/L 29
ma/kg /



16 0 200 600 1,200 mg/L

0 10 26 40 mgkg / 7 19
600 mg/L
600 mg/L
20 NOAEL 200 mg/L
10 mg/kg /
1 @ 30 90 2
LOAEL
NOAEL 5 NOAEL ADI

Glucose-6-phosphate dehydrogenase

42 ug/kg /
66 76 19
18), 21)
5
250 500 mg/L 36
71 mg/kg / 85
300 600 mg/L
18 32 mg/kg / 28 41 mgkg / 85
22)
2
12)
6

TA92, TA94, TA98, TA100, TA1535, TA1537
0.3 mg/plate SOmix TA100



23), 24) CHL

0.02 mg/l 23), 29)
ddy 37.5-300 mg/kg 26)
CD-1 0 8 20 40 mgkg /
21 ddy
7.5-60 mg/kg 26)
Swiss CD-1 B6C3F1
21
7
10 21 35
001 01 05 10 18 24 mglL 1 L/
rising dose
20 WHO NOAEL 24 mg/L
0.034 mg/kg /
5 mgL 05 L/ 12
2 WHO NOAEL
36 ng/kg /
Glucose-6-phosphate  dehydrogenase 3
5 ppm 500 mL/ 60 kg 42 ng/kg /
12 8
28)
JECFA
IARC
Group3 29)
WHO EPA FDA



WHO 10

TDI
NOAEL 2.9 mgkg / NOAEL
100 10 TDI
30 ng/kg /
EPA %)
EPA
NOAEL NOAEL
NOAEL 3 mg/kg /

100 RfD 0.03 mg/kg

FDA 31), 32)
FDA
EPA
FDA
1
1 13
33)
02 d 1
398 o/
50 kg
1 mgkg
1 0.00796 mg/kg /

0.00594 mgkkg  /



10)

WHO

EPA
WHO
10 0 0 25 50
100 200 mg/L 0 2 4 6 12 mgkg / 0 2 5 8 15
mg/kg / 200 mg/L
100 mg/L
50 mg/L 25
mg/L
%) LOAEL 2 mg/kg / EPA
7 2 0 05 1 5 10 100
mg/L 13 mg/kg / 100 mg/L
NOAEL
10 mg/L 1.3 mg/kg / 12 WHO 1949
1949 study has serious
limitations EPA
25 0 1 10 100
mg/k O 01 1 10 mg/kg / 100 mg/L
10 mg/L
1 WHO NOAEL 1 mg/kg
/
19)



ADI

NOAEL
29
mg/kg / ADI 100
0.029 mg/kg /
ADI
ADI 0.029 mg/kg /
ADI
NOAEL
NOAEL 2.9 mg/kg /
100

1) FDA 21CFR § 172. 325

2) FDA 21CFR § 172. 892

3) FDA 21CFR § 173. 300

4) Abdel-Rahman MS, Couri D, Bull RJ. Metabolism and pharmacokinetics of aternate
drinking water disinfectants. Environ. Health Perspect. (1982) 46: 19-23.

5) Abdel-Rahman MS, Couri D, Bull RJ. The kinetics of chlorite and chlorate in rats. J.
Environ. Pathol. Toxicol. Oncol. (1985) 6: 97-103.

6) Musil J, Knotek Z, Chalupa J, Schmidt P. Toxicologic aspects of chlorine dioxide
application for the treatment of water containing phenols. Technol. Water (1964) 8:
327-346.



7) Fletcher D. Acute oral toxicity study with sodium chlorite in bobwhite quail. Industrial
Bio-Test Laboratory's report to Olin Corporation (1973) (IBT No. J2119). (Cited in 10))

8) Harrington RM, Romano RR, Gates D, Ridgway P. Subchronic toxicity of sodium
chlorite in the rat. J. Am. Coll. Toxicol. (1995) 14: 21-33.

9) Heffernan WP, Guion C, Bull RJ. Oxidative damage to the erythrocyte induced by
sodium chlorite, in vivo. J. Environ. Pathol. Toxicol. (1979) 2: 1487-1499.

10) WHO/Guidelines for drinking water quality, third edition, 2003; Draft documents on
chemicals; Chlorinedioxide, chlorite and chlorate.

11) Bercz JP, Jones L, Garner L, Murray D, Ludwig DA, Boston J. Subchronic toxicity of
chlorine dioxide and related compounds in drinking water in the nonhuman primate.
Environ. Health Perspect. (1982) 46: 47-55.

12) Haag HB. The effect on rats of chronic administration of sodium chlorite and chlorine
dioxide in the drinking water. Report to the Mathieson Alkali Works from the Medical
College of Virginia (1949). (Cited in 10))

13) U.S. EPA. Toxicologica Review of Chlorine Dioxide and Chlorite, In Support of
Summary Information on the Integrated Risk Information System (IRIS), September 2000,
EPA/636/R-00/007.

14) Moore GS, Calabrese EJ. Toxicological effects of chlorite in the mouse. Environ.
Health Perspect. (1982) 46: 31-37.

15) Carlton BD, Habash DL, Basaran AH, George EL, Smith MK. Sodium chlorite
administration in Long-Evans rats. reproductive and endocrine effects. Environ. Res.
(1987) 42: 238-245.

16) Suh DH, Abdel-Rahman MS, Bull RJ. Effect of chlorine dioxide and its metabolites in
drinking water on fetal development in rats. Journal of applied toxicology (1983) 3:
75-79.

17) Mobley SA, Taylor DH, Laurie RD, Pfohl RJ. Chlorine dioxide depresses T3 uptake
and delays development of locomotor activity in young rats. In: Jolley RL, Condie LW,
Johnson JD ed. Water chlorination: Chemistry, environmental impact and health effects.
Ann Arbor, Michigan, Lewis Publishers, Inc. (1990) vol 6, pp 347-360.

18) Gill MW, Swanson MS, Murphy SR, Bailey GP. Two-generation reproduction and
developmental neurotoxicity study with sodium chlorite in the rat. J. Appl. Toxicol.
(2000) 20: 291-303.

19) TERA Toxicology excellence for risk assessment - Health risk assessment/
characterization of the drinking water disinfection by-products chlorine dioxide and
chlorite (8W-0766-NTLX). Cincinnati, Ohio (1998).

20) Harrington RM, Romano, RR, Irvine, L. Developmental toxicity of sodium chlorite in
the rabbit. J. Am. Coll. Toxicol. (1995) 14: 108-118.

-10 -



21) Meier JR, Bull RJ, Stober JA, Cimino MC. Evaluation of chemicals used for drinking
water disinfection for production of chromosoma damage and sperm-head abnormalities
in mice. Environ. Mutagen. (1985) 7: 201-211.

22) Kurokawa Y, Takayama S, Konishi Y, Hiasa Y, Asahina S, Takahashi M, Maegkawa A,
Hayashi Y. Long-term in vivo carcinogenicity tests of potassium bromate, sodium
hypochlorite and sodium chlorite conducted in Japan. Environ. Health Perspect. (1986)
69: 221-235.

23) Ishidate M, Sofuni T, Yoshikawa K, Hayashi M, Nohmi T, Sawada M, Matsuoka A.
Primary mutagenicity screening of food additives currently used in Japan. Food Chem.
Toxicol. (1984) 22: 623-636.

24) Life-Science Information
Center.
25) 1998 Life-Science

Information Center.

26) Hayashi M, Kishi M, Sofuni T, Ishidate M Jr. Micronucleus tests in mice on 39 food
additives and eight miscellaneous chemicals. Food Chem. Toxicol. (1988) 26: 487-500.
27) Lubbers JR, Chauhan S, Bianchine JR. Controlled clinical evauations of chlorine

dioxide, chlorite and chlorate in man. Fundam. Appl. Toxicol. (1981) 1. 334-338.

28) Lubbers JR, Chauhan S, Miller JK, Bianchine JR. The effects of chronic administration
of chlorite to glucose-6-phosphate dehydrogenase deficient healthy adult male volunteers.
J. Environ. Pathol. Toxicol. Oncol. (1984) 5: 239-242.

29) International Agency for Reseach on Cancer. Chlorinated drinking-water; chlorination
byproducts; some othe halogenated compounds; cobalt and cobalt compounds. Lyon
(1991) 145-139 (IARC Monographs on the evaluation of carcinogenic risks to human,
Volume 52).

30) U.S. EPA, Toxicological review of chlorine dioxide and chlorite, in support of
summary information on the integrated risk information system (IRIS), September 2000,
EPA/635/R-00/007

31) U.SIFDA. Environmental Assessment 64 Federal Register 49982, Sep 15 (1999)
Secondary Direct Food Additives Permitted in Food for Human Consumption.

32) U.SFDA. Environmental Assessment 66 Federal Register 31841, Jun 13 (2001)
Secondary Direct Food Additives Permitted in Food for Human Consumption.

33) 13 2004 7

7-41

34) Daniel FB, Condie LW, Robinson M, Stober JA, York RG, Olson GR, Wang SR.
Comparative subchronic toxicity studies of three disinfectants. J. Am. Water Works Assoc.
(1990) 82:61-69.

-11 -



NOAEL LOAEL No.
LDy CO, 105 mg/kg 6
LDy ClO; 493 mglkg 7
13 80 mgkg 8
0 10 25 80 mgkg
15 !/ Co, 74 25 mglkg
186 597mgkg  /
80 mgkg
15 7 15 8
25
mg/kg 5 2
10mgkg
NOAEL CIO; 74mgkg  /

3090 100 mg/L 9
0 10 50 100 250 20 100 mg/L 10
50mgL 0 1 5 10 40% 50 mg/L
25 50mgkg / 20%

NOAEL CIO; imgkg /
29
clo, 20 64mgkg | mgkg 32%
30-60 n
(isng dose 12 cloy 0 25 50
) 100 400 mg/L 0 3
6 13 50mgkg /

2 12

cloy 0124 8mgL 07mgkg /
8 100 1,000mg/L 100
1,000mgL 93 8lmgkg /
1 56% 3% 13
clo, 0 100 mg/L 14% 14
10 0 2mgkg /
LOAEL CIO; 2mgkg |/

66-76 15

0 1 10 100 500mg/L

12 0 01 1 10 50mgkg 100 mg/L
/ NOAEL NaClO, imgkg /
cloy 0.75mgkg  /
100 mg/L
56 0 01 1 10 200mglL
0 01 10 10 mgkg 21 40

/ NOAEL NaClO, 10mgkg /

14

25 16
cloy 1 10mgL

6-9
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/ NOAEL LOAEL No.
9 6 mgkg 17
10 0 20 40 mgL CO, | 36 39
12 0 3 6mgkg 40
35 42 / 39
NOAEL CIO, 3mgkg /
300 mg/L FlL R2 18
10 0 35 70 300mglL 19
30 Clo,
FO 0 30 56 200
10 0 38 75 286 F1 70
F1 0 29 59 227 | 300mg/L FO F1
0 38 7.9 286mgkg F1 F2
/ 24
35 70 mg/L
F1
NOAEL ClO, 29mgkg /
7-19 600 | 20
16 0 200 600 1,200mg/L | mg/L 600 mg/L
Cloy 0 10 26
40 mg/kg /
NOAEL CIO, 10mgkg /
85 22
250 500 mglL CIOy
36 71 mgkg
/
85
300 600 mgL ClOy
18 32
28 41mgkg /
2 12
71012 4 8 100 1,000
mg/L
TA92, 0.3mg/plae Omix TA100 23
TAY, 24
TA9B,
TA100,
TA1535,
TA1537
CHL 0.02 mg/L 23
25
37.5-300 mg/kg 26
8 20 40mgkg / 21
7.5-60 mglkg 26
8 20 40mgkg / 21
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/ NOAEL LOAEL No.
8 20 40mgkg / 21
27
(risng dose clo, 001 01
) 05 10 18 24mglL NOAEL CIO, 0.034 mglkg /
10 1L/
12 27
5mglL 05L/
10 NOAEL ClO; 0.036 mglkg /
12 G6PD* 28
5ppm 500mL/
3 NOAEL CO, 0.031 mglkg /

*G6PD  Glucose-6-phogphate dehydrogenase
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H*

clo, HCIO,

v

A

Chlorous acid

l

HCIO (transient)

Chlorite ion

A

Hypochlorous acid

C|204- 1e- l
Cl,0, (transient)

Dichlorine dioxide

| |
l l L

clo, cloy crr

L »

Chlorine dioxide Chlorate ion Chloride ion
(major) (minor) (major)

U.S.FDA Environmental Assessment (1999): 64 Federal Register (1999) Sep.15
p.49982
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EU EU

89/107/EEC
EU
EU Directive
2000/13/EC
EU
EU 95/2/EC
EU
Bleached starch)
Codex FDA
EU Scientific Committee on Veterinary Measures EU

Scientific  Committee on Veterinary
Measures relating to Public Health
SCVPH
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WTO

10 ppm

1 ppm

1 ppm

ADI

ADI

-18 -




13

1 mg/kg
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