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2015  6  5  

0605 1
 

2015  6  9  564  
2015  7  10  143  
2015  7  31  144  
2015  8  5  145  
2015  9  29  578  
 
 

 
2015 6 30  

 
 
 
 

 
 

 

2015 7 1  
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2013 10 1  
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CAS No. 13517-11-

8 HOBr
 

1,3- -5,5-
DBDMH 5,5-

DMH
 

 
DBDMH

DMH  
 

DMH FAO/WHO 2008
BDCM DBCM  
 

DMH
 

 
BDCM DBCM

2009 2008

 
 

DMH 
DMH DMH

 
 

DMH
 

 
DMH

100 mg/kg / DMH
NOAEL  



 

6 

 
DMH 0.014 mg/kg 

/ DMH ADI
NOAEL 100 mg/kg / ADI 

100 1 mg/kg / DMH ADI
 
 

 

 
 

 
 

9 mg/kg 
/ NOAEL

 
 

0.018 
mg/kg / ADI

NOAEL 9 
mg/kg / ADI 10 

0.9 mg/kg / ADI  
 

 
BDCM DBCM

 
 

0.214 
g/ / 0.0039 g/kg / 2009 TDI 

17.9 g/kg /  



 

7 

 

0.037 g/ / 0.00067 g/kg / 2008
10-4 10-5 10-6

3.57 0.357 0.0357 g/kg /

10-6  
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1,3- -5,5-

1,3- -
5,5- DBDMH (1)

2 5,5- DMH CAS : 77-71-4
1  1

 
 

 1  
 

N N

CH3

CH3

Br

O

Br

O

2HOBr
2H2O

HN NH

CH3

CH3
O

O

+

DBDMH DMH  

 
 

 
Hypobromous Acid Water 

CAS : 13517-11-8
 

 

HOBr  
 

96.91  

                                            
1 1  

2HOBr



 

9 

75 125mg/kg
350 450mg/kg

730 900mg/kg

 
 

DBDMH
38 (2)

 
 

(3)

 
 

DBDMH
DBDMH 

2008 FAO WHO
FAO/WHO 2008 DBDMH(4)

DBDMH
 

 
 

DBDMH
2% 20,000 ppm

 
 
 

                                            
2 439 ppm 18 439 ppm 38 432 ppm  
3 -1  
4 FAO/WHO 2008

DBDMH  
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DMH
p8

DMH
DMH

 

FAO/WHO 2008 DBDMH

BDCM
DBCM FDA

0.005 μg/g 0.00006 μg/g
 

 

FAO/WHO 2008 DBDMH

 
 

 
 

FCN792  
FCN792(5) 300 ppm 30

TBARS (6)

 
TBARS

4.5 % 1.4 %
FCN

FDA
                                            
5 FDA

Food Contact Notification FCN DBDMH FCN  
6 TBA  



 

11 

 
 

FCN334

FCN334 (7) FAP Food Additive Petition 4A4433
150 1,200 ppm

25 ppm 50 ppm
TBARS

 
 

50 ppm
TBARS  

 
FCN334

1.49 V 1.59 V

 
 

FCN334 FAP4A4433

 
 
FCN334 FAP4A4433

16 ppb
 

 
FCN334 35.5 79.9

100 ppm

                                            
7 FCN334 DBDMH 100 ppm

FCN334 DBDMH TBA
FDA FAP4A4433 Use of acidified aqueous solution of sodium chlorite in poultry 

processing  



 

12 

USDA 50 ppm

 
 

DBDMH
 

 

DBDMH FCN
1

 

1 DBDMH
  

 

900 ppm  
 

 500 ppm
 

 
450 ppm  

 
 

DBDMH

2

 
2 DBDMH  

 
300 ppm

100 ppm
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DBDMH
Food Standard Code

3  
 

3 DBDMH

  
 DMH 2.0 mg/kg 2.0 mg/kg  

 

DBDMH
 

 

DBDMH DMH BDCM
DBCM

 
 

 
DBDMH DMH

 
 

BDCM 
2009 8 BDCM

TDI 6.1 μg/kg /
 

DBCM 
2009 8 DBCM

TDI 21.4 μg/kg /
 

 
 



 

14 

2009 8
TDI 17.9 μg/kg /

 
 

2008 11
TDI 11 

μg/kg /
2.8 10-2/ mg/kg / 10-4 10-5

10-6 3.57 0.357 0.0357 g/kg /
 

 

FAO/WHO 
2008 FAO/WHO DBDMH

DBDMH DBDMH
DMH

BDCM DBCM
 

DMH 
FAO/WHO 2008 DMH

NOAEL 100 mg/kg / DMH
0.013 μg/kg / 8,000

 

BDCM 
FAO/WHO 2008 BDCM 2

NTP 1987 50 mg/kg
/ BDCM 0.001 μg/kg /

50,000,000 2
NTP 2006 25 36 mg/kg

/ BDCM

 



 

15 

 
DBCM 
FAO/WHO 2008 DBCM 0.001 μg/kg

/ 13 WHO 2005b
TDI 21.4 μg/kg / DBCM

 
 

 
FAO/WHO 2008 0.013 

μg/kg / 13 WHO 2005b
TDI 17.9 μg/kg /

 
 

 
FAO/WHO 2008 p10

 
 

JMPR
1967 FAO/WHO JMPR

Br- ADI 0 1 mg/kg / (8) 1988
 

 

EPA DBDMH DMH
114
 

 
2004 EPA cPAD(9)

chronic Population Adjusted Dose 0 3 mg/kg /
0 1 mg/kg /  

2007 EPA 2004
 

                                            
8 240 ppm 12 mg/kg / 9 mg/kg

/  
9 ADI  



 

16 

 

DMH 
2000 ANZFA (10)

DMH ADI 0 0.025 mg/kg / (11)

 
 
2012 FSANZ

2004 EPA DMH ADI 0 3 mg/kg
/ 0 1 mg/kg /

 
 

EFSA DMH

pesticidetoxicological reference values JMPR
ADI 0 1 mg/kg /

 
 

24 1 1
 

 

1kg 0.90g 
1kg 0.45g 

 
 
 

                                            
10 ANZFA FSANZ 2002 FSANZ

 
11 2,000

ADI  



 

17 

 
p9

DMH
 

BDCM DBCM
2009 2008

 

DMH 
HPVIS(12) 2013

Resnis and Craine 1983 GLP  
CD 5 14C DMH 4

 
 
4

 20 100 mg/kg 
 

6
14C 95% DMH

 
91% 24 88%
DMH 1

(13) 2.5%  
20 mg/kg 14C

20 ppb 100 mg/kg

 
 
 
 

                                            
12 EPA (The High Production Volume 

Information System(HPVIS))
HPVIS 2013  

13  



 

18 

Selim 1991
GLP  

CD 5 14C DMH 5
4  

 
5

1 100 mg/kg  
2 1,000 mg/kg  

3 
100 mg/kg /  

14 DMH (14)

DMH  
4 100 mg/kg  

 
7 14C 90 96%

1.4% 7 14C 0.2%
 

97% DMH
90% 1 4

 
 

 
DMH

 
 

Söremark and Ullberg
1960 JMPR 1988

2 82Br
5 48

(15)  
 

82Br
82Br

82Br

                                            
14 1 7 100 mg/kg / 8 14 80 mg/kg /  
15 20 g 1 mg 50 mg/kg  



 

19 

 
 

 

Rauws and van Logten 1975 JMPR 1988
Wistar 30 2,000 ppm

3
10 28 55 91 144 mg/ 14

(16)  
 

144 mg/  
2.5 10 mg/ 25

10  
 

van Leeuwen 1983a
JMPR 1988  

7 6
7 20

 
 
6  

 75 300 1,200 4,800 mg/kg  
 

 
 

van 
Logten 1976 Rauws 1983 JMPR 1988  

10 8 
g/kg 1 g/kg 

0 75 300 1,200 4,800
19,200 ppm 0 8 31 125 500 2,000 

ppm 90
 

                                            
16 0.55 0.46 mmol/L 3 8.57 0.57 mmol/L

 



 

20 

3 8

10  

 
 

 
 

DMH
 

DMH 7  
 

7 DMH  

DNA DNA
in 

vitro GLP CHO
15,000 
μg/mL

Thilagar 1982
EPA 2004

HPVIS
2013

20,000 
μg/mL

 

in vitro

 
Salmonella 

typhimurium 
TA98 TA100
TA1535
TA1537
TA1538

Saccharomyces 
cerevisiae D4

500 
μg/plate

HPVIS 2013
Jagannath

1978

 
in vitro

GLP  

 
S. 

typhimurium 
TA98 TA100

10,000 μg/ 
plate 

 

Haworth 1982
EPA

2004
 



 

21 

 
in vitro DNA

in vivo
DMH

 
 

DMH
 

 
8 DMH LD50  

   LD50
mg/kg  

 

 >5,000 HPVIS 2013
Mayhew 1980

EPA 2007  

TA1535
TA1537
TA1538  

MLA  
in vitro

GLP  

TK+/-

L5178Y  
1,000 
μg/mL 

 

HPVIS 2013
Farrow 1982b

  

MLA 
in vitro

GLP  

L5178Y 
10,000 
μg/plate 

 

Kirby 1982
EPA 2004

 

  
in vitro

GLP  
CHL/IU  

5,000 
μg/mL 

 

HPVIS 2013
Suzuki 1995

 
 CHO
 15,000 

μg/mL

 

20,000 
μg/mL

 

Thilagar 1982
EPA 2004

 

 
in vivo

GLP  

CD
15

 

200 660
2,000 
mg/kg

 

HPVIS 2013
Farrow 1982a

 



 

22 

 

28 HPVIS 2013 Naas 1991
EPA 2004 GLP  

CD 5 DMH
28  

 
9  

 0 1,000 5,000 10,000 50,000 ppm 
mg/kg 
/

(17) 

0 177 945 1,612 10,057 mg/kg /  
0 289 1,231 2,866 14,972 mg/kg /  

 
 

50,000 ppm ALP  
 

 
 
Naas ALP

 
 
EPA 2004 NOAEL

50,000 ppm 50,000 ppm : 10,057 mg/kg  
: 14,972 mg/kg / LOAEL 50,000 ppm

 
 

ALP
ALP

NOAEL
50,000 ppm : 10,057 mg/kg : 14,972 mg/kg /

 
 
 
 

                                            
17 EPA  



 

23 

28 Hermansky and Benson 1995
GLP  

CD 10 DMH
28  

 
10  

 0 1,000 3,500 7,000 ppm 
mg/kg /

(18) 
0 182 628 1,247 mg/kg /  
0 218 755 1,676 mg/kg /  

 

 
 
Hermansky and Benson 7,000 ppm 1,247 

mg/kg / 1,676 mg/kg /
NOEL 7,000 

ppm  
 

NOAEL
7,000 ppm 1,247 mg/kg / 1,676 

mg/kg /  
 

90 HPVIS 2013 Naas 1991
GLP  

CD 20 DMH 11
90  

 
11  

 0 5,000 20,000 50,000 ppm 

mg/kg 
/

(19) 

0 686~1,033 2,799~4,324 7,178~11,426 mg/kg 
/  

0 917~1,213 3,565~5,109 9,254~14,348 mg/kg 
/  

 
 

  50,000 ppm  

                                            
18  
19 HPVIS  



 

24 

 
 

20,000 ppm 1
 

 

 
 
Naas 50,000 ppm

 
 
Naas NOEL 20,000 ppm

 
 

50,000 ppm

NOAEL
 

 
4 HPVIS 2013 Mayhew 1982

GLP  
SD 5 DMH 12

4  
 

12  

 0 2,500 5,000 9,000 12,500 mg/kg
/  

 
 

  12,500 mg/kg /
1

2  
9,000 mg/kg /

 
 



 

25 

Mayhew NOEL 5,000 mg/kg
/  
 

9,000 12,500mg/kg
/

NOAEL
 

 
90 HPVIS 2013 Mayhew 1982

GLP  
SD 20 DMH 13

90  
 

13
 0 2,000 5,000 10,000 mg/kg /

 
 

 
10,000 mg/kg /

(20) ALP

7
1 ; 

5  
5,000 mg/kg /

 
5,000 mg/kg /

1 ;  
2,000 mg/kg /

 
 

1 10,000 mg/kg /
1

                                            
20  



 

26 

 
 
Mayhew NOAEL 2,000mg/kg
/  
 

pH

NOAEL  
 

90 HPVIS 2013 Laveglia 1985
GLP  

CD 20 DMH 14
90  

 
14  

 0 250 500 1,000 2,000 mg/kg
/  

 

 
 

2,000 mg/kg /
 

500 mg/kg /
 

 
Laveglia 

 
 

ACC (21) NOEL
2,000 mg/kg /  

                                            
21 ACC EPA HPV Challenge Program( ) HPVIS

 



 

27 

 
NOAEL

2,000 mg/kg /  
 

90 Federici 1991 GLP  
SD 15 DMH 15

90  
 

15  
 0 100 300 1,000 mg/kg /  

 
 

 
1,000 mg/kg / (22)

 
1,000 mg/kg /
 
1,000 mg/kg /

 
 

 
 

1
300 mg/kg / 1

 
 

 
 
Federici 1,000 mg/kg /

 
 

NOAEL
1,000 mg/kg /  

                                            
22 63 8  



 

28 

 
28 HPVIS 2013 Naas 1991

GLP  
2 DMH 16-1

28
 

 
16-1  

 0 250 500 1,000 2,000 mg/kg /
 

16-2  
 

16-2  
  

2,000 mg/kg
/  

1  
(23) 

 

 
 
Naas NOEL 1,000 mg/kg
/ 2,000 mg/kg /  
 

NOAEL 1,000 
mg/kg / 2,000 mg/kg
/  

 
8 Goldenthal 1994 GLP  

2 DMH 17
8  

 
17  

 0 1,200 4000 12,000 40,000 ppm
mg/kg /

(18) 

0 32 170 509 1,598 mg/kg /
0 41 179 558 1,650 mg/kg /

 

                                            
23  



 

29 

 
 
Goldenthal 40,000 ppm

1,598 mg/kg / 1,650 mg/kg /

 
 

NOAEL
40,000 ppm 1,598 mg/kg / 1,650 

mg/kg /  
 

13 HPVIS 2013 Naas 1992
GLP  

6 DMH 18
13 4

 
 

18  
 0 250 500 1,000 mg/kg /  

 

 
 
ACC NOEL 1,000 mg/kg /

 
 

NOAEL
1,000 mg/kg /  

 

18 / Hermansky and 
Loughran 1994 EPA 2004 FAO/WHO 2008
(24) GLP  

CD 60 DMH 19-1

                                            
24 FAO/WHO 2008 TOXNET,2008



 

30 

18  
 

19-1  
 0 400 1,850 8,500 ppm 

mg/kg /
(18) 0 100 300 1,000 mg/kg /  

 
19-2  

 
19-2  

  
1,000 mg/kg

/  
 

(25)  
 
Hermansky and Loughran

1,000 
mg/kg /

NOEL 300 mg/kg /  
 

EPA 2004 1,000 mg/kg /
NOAEL

300 mg/kg /  
 

FAO/WHO 2008 1,000 mg/kg /

NOEL 300 mg/kg /
 

 
NOAEL 300 mg/kg 

/  
 

18 / HPVIS 2013 Naas
1996 EPA 2004 FAO/WHO 2008 (24)

GLP  
CD 80 DMH 20

18  
                                            

 
25  



 

31 

 
20  

 0 100 320 1,000 mg/kg /  
 

 
1,000 mg/kg /

(26) 
 

 
 
Naas NOAEL 1,000 mg/kg 

/  
 
EPA 2004 NOAEL 1,000 mg/kg 

/  
 
FAO/WHO 2008 1,000 mg/kg /

NOEL 320 mg/kg /
 

 

NOAEL 1,000 mg/kg 
/  
 

104 / Hermansky and 
Benson 1994 EPA 2004 FAO/WHO 2008 (24)

GLP  
CD 60 DMH 21-1

104  
 
21-1  

 0 1 0 2 (27) 100 300 1,000 mg/kg
/  

 
21-2  

                                            
26 HPVIS 2013 FAO/WHO 2008  
27 2  



 

32 

 
 21-2  

  
1,000 mg/kg

/  
 

 
 

1,000 mg/kg / 2 3
 

1,000 mg/kg /  
 
Hermansky and Benson

1,000 mg/kg
/

1,000 mg/kg /

1,000 mg/kg /

 
 

 
 
Hermansky and Benson

NOEL 300 mg/kg / 1,000 mg/kg
/  

 
EPA 2004 1,000 mg/kg /

24
NOAEL 300 mg/kg / LOAEL 1,000 mg/kg

/  
 
FAO/WHO 2008 1,000 mg/kg /

1,000 
mg/kg /



 

33 

NOEL 300 mg/kg /
 

 
NOAEL

1,000 mg/kg / 300 mg/kg /  
 

52 104 / HPVIS
2013 Naas 1996 EPA 2004 FAO/WHO 
2008 (24) GLP  
CD 100 DMH 22

20 52 80
104  
 

22  
 0 100 320 1,000 mg/kg /  

 
 

320 mg/kg /
 

 
Naas 320 1,000 mg/kg /

 
 

 
 
Naas 320 1,000 mg/kg /

NOAEL 1,000 mg/kg 
/  

 
EPA 2004 NOAEL 320 mg/kg /

1,000 mg/kg / 52 79



 

34 

LOAEL 1,000 mg/kg /
 

 
FAO/WHO 2008 320 mg/kg /

NOEL 100 mg/kg /  
 

320 mg/kg /

EPA
104

NOAEL
 

 
1 Goldenthal 1995 EPA

2004 GLP  
4 DMH 23-1

1  
 

23-1  
 0 4,000 12,000 40,000 ppm 

mg/kg /
(18) 

0 119 341.6 1,506.2 mg/kg /  
0 120 413.6 1,352.1 mg/kg /  

 
-2  

 
23-2  

  
40,000 ppm 

 
 

 
40,000 ppm (28) 

 

 
 

                                            
28  



 

35 

Goldenthal 40,000 ppm
NOEL 12,000 ppm

 
 
EPA 2004 40,000 ppm

NOAEL
12,000 ppm 342 mg/kg /

 
 

NOAEL 12,000 
ppm 341.6 mg/kg / 40,000 ppm 1,352.1 mg/kg

/  
 

1 HPVIS 2013 Chengelis 1995
EPA 2004 GLP  

4 DMH 24
1

 
 

24  
 0 250 500 1,000 mg/kg /  

 

 
 
ACC NOEL 1,000 mg/kg /

 
 
EPA 2004 NOAEL 1,000 mg/kg

/  
 

EPA 2004
NOAEL 1000 mg/kg /

 
 
 
 



 

36 

 
18 Hermansky and Loughran

1994 EPA 2004 GLP  
p29

 
 
Hermansky and Loughran NOAEL
1,000 mg/kg / 973 mg/kg /

 
 
EPA 2004

 
 

EPA 2004
 

 
104 HPVIS 2013 Naas

1996 EPA 2004 FAO/WHO 2008 (24) GLP
 
p33

 
 
Naas NOAEL 1,000 mg/kg /

 
 
EPA 2004 1,000 mg/kg 

/
 

 
EPA 2004

 
 

104 Hermansky and Benson
1994 EPA 2004 GLP  

p31
 

 
Hermansky and Benson NOAEL



 

37 

1,000 mg/kg /  
 
EPA 2004

 
 

EPA 2004
 

 
 

Neeper-Bradley and Kubena 1994
EPA 2004 GLP  

SD F0 28 F1 28 DMH
25
 

F0 10 F1

F0

F1 F1

F0 F1

10 F2

F2

 
 

25  
 0 2,000 6,000 20,000 ppm 

mg/kg /

(17) 

 
F0 0 136 408 1,396 mg/kg /  
F0 0 176 516 1,775 mg/kg /  
F1 0 127 379 1,322 mg/kg /  
F1 0 158 475 1,602 mg/kg /  

 
 

20,000 ppm F0

 
20,000 ppm F1

 
20,000 ppm F1 7 21

1 21 28  
20,000 ppm F2 7 21

F1  



 

38 

 
20,000 ppm F0 F1

 
 
Neeper-Bradley and Kubena 

NOEL 20,000 ppm
20,000 ppm

NOEL
6,000 ppm  
 
EPA 2004 20,000 ppm F0

F0 F1

20,000 ppm
2 7

21
7 21

NOAEL 20,000 ppm
 

 

NOAEL
20,000 ppm  

 
HPVIS 2013 Nemec 1992

GLP  
SD F0 30 F1 30 DMH

26-1
 

F0 71
1 1

21
F1 F0 F1 F1

22 70



 

39 

 
 

26--1  
 0 250 500 1,000 mg/kg /  

 
-2  

 
26-2  

  
1,000 mg/kg

/  
F2

 
 

 
500 mg/kg

/  
F1

 
4 28

 

F2

 
 

 

 
 

1,000 mg/kg / F0 F1

Nemec 
6 7%

 
500 mg/kg / F1 1
4  

 
F0 F1

F1

F2

 
 
Nemec NOAEL 500 

mg/kg / NOAEL 1,000 mg/kg /
NOAEL 250 mg/kg /

 



 

40 

 
F1 10

4
NOAEL

NOAEL 1,000 mg/kg / NOAEL 1,000 
mg/kg / NOAEL 250 mg/kg

/  
 

Driscoll and Neeper-Bradley 1992
EPA 2004 GLP  

SD 25 0
DMH 27 6 15

 
 

27  
 0 100 300 1,000 mg/kg /  

 

21 23
25

 

 

 
 
Driscoll and Neeper-Bradley

NOEL 1,000 mg/kg /
 

 
EPA 2004 1,000 mg/kg /

9 12
NOAEL 300 mg/kg / LOAEL 1,000 

mg/kg /  
 



 

41 

NOAEL
1,000 mg/kg /  

 
HPVIS 2013 Rodwell 1983

GLP  
SD 13
25 DMH 28-1 6

19  
 

28-1  
 0 500 2,000 4,500 mg/kg /  

 
28-2  

 
28-2  

  
4,500 mg/kg

/  
 

 
2,000 mg/kg

/  
 

  

 
 

Rodwell 2,000 4,500 mg/kg /

4,500 mg/kg /

500 2,000 mg/kg /

 
 

Rodwell NOEL 500 
mg/kg / NOAEL 2,000 mg/kg /

 
 

2,000 mg/kg /



 

42 

NOAEL 500 
mg/kg /  

 
HPVIS 2013 Nemec 1992

EPA 2004 EPA 2007 FAO/WHO 2008 (24) GLP  
New Zealand White 20 DMH

29-1 6 18
 

29

 
 

29-1  
 0 100 500 1,000 mg/kg /  

 
29-2  

 
29-2  

   
1,000 mg/kg

/  
6  

6
 

 1
 

500 mg/kg
/  

 27
 

 

 
 

Nemec 1,000 
mg/kg / 1

27



 

43 

500 1,000 mg/kg /
 

 
Nemec

NOAEL 500 mg/kg / NOAEL 100 mg/kg
/  

 
EPA 2004

NOAEL 500 mg/kg / NOAEL 100 mg/kg
/  

 
EPA 2007  NOAEL 100 

mg/kg /  
 
FAO/WHO 2008 500 mg/kg /

27
NOAEL 100 mg/kg /

 
 

EPA 2004
NOAEL 500 mg/kg /

NOAEL 100 mg/kg /  
1,000 mg/kg /

 
 

 
DMH  

 
 

Michael 1988  
C57 BALB/c 5 DMH

 
popliteal lymph node 

PLN C57
BALB/c

 
 



 

44 

 
30  

 
30 in vitro  

   

 
 

 
S. typhimurium 

TA98 TA100  

 

10 
mg/plate

 

 

JMPR
1988

Voogd
1988

 

 
GLP  

 
S. typhimurium 

TA1535 TA1537
TA98 TA100
Escherichia coli 
WP2 uvrA-  

 5,000 
μg/plate

 

 

Bowles
2009

 

 
in vitro

JMPR 1988
 

 
 

31
 

 
31 LD50 

   LD50
mg/kg  

 

 5,020 Voss 1961 JMPR
1988  

 7,000 Gross 1955 JMPR
1988  

 3,500 Smith 1935
JMPR 1988  

 

4 van Logten 1973 JMPR 1988
 



 

45 

Wistar 4 32
4

 
 
32  

 0 300 1,200 4,800 19,200 ppm 
 

 
300 1,200 4,800 ppm

 
19,200 ppm

 
 

 
 

NOAEL
 

 
90 van Logten 1974 1976

JMPR 1988  
 
Wistar 10 33

90
 

 
33-1  

 0 75 300 1,200 4,800 19,200 ppm
 

33-2  
 
33-2  

   
19,200 
ppm 

 
 

 
 



 

46 

 

19,200 
ppm

19,200 ppm
 

NOAEL 1,200 
ppm 300 ppm  

 
 

 
 

4 Kroes 1974 JMPR 1988
 

Wistar 5 34
4

                                            
29 van Logten 1976 19,200ppm van Logten

1974 JMPR 1988
 

 
 

 

 

 
 

(29) 

6
 

 
 

 
 

4,800 
ppm

 

 

 

 

 
 

1,200 
ppm

 

  



 

47 

(30)

 
 

34  

 0 75 300 1,200 4,800 19,200 
ppm 

 
 

19,200 ppm 12
(31)  

4,800 ppm 5 2 3
22 (31)  

4,800 ppm  
1,200 ppm

1,200 ppm  
75 ppm  

 
300ppm 1 7

 
 

90 van Logten 1976 JMPR
1988  
Wistar 10

35 90
(32)

 
 

35  
 0 8 31 125 500 2,000 ppm

 
 

2,000 ppm 3

                                            
30 1% 3 g/kg 

11 g/kg  
31  
32 1 kg (0.4 0.7 g) 1%  



 

48 

 
2,000 ppm

 
2,000 ppm

 
500 ppm

 
500 ppm

 
 

4 12 Loeber 1983 JMPR
1988  

Wistar 10 36-
1 4 12

 
 

36 -1  
 0 20 75 300 1,200 19,200 ppm 

 
36-2  

 
36-2  



 

49 

  
19,200 
ppm 

4 12  
4 12

4 12  
T4 4 12

 

4 12  

4 12  
4  

4  
1,200 
ppm 

4  
T4 4  

 
Loeber

 
 
JMPR NOAEL 300 ppm
12mg /kg /

 
 

p45
JMPR

NOAEL 300 ppm 12mg /kg /
 

 

2 / Mitsumori 1990
F344 60 37

2
 

 
37  

 0 500 ppm 
mg/kg / (18) 0 16.5 20.0 



 

50 

 
 

 
500 ppm 52

Mitsumori 104

 
500 ppm

Mitsumori
 

500 ppm

 
 

Mitsumori

 
 

NOAEL  
 

2 Mitsumori 1990
 
p49

 
 

 
 
 
 
 



 

51 

van Leeuwen 1983b JMPR 1988
 

7 12 4
2 38-1

2 F3

 
 
38-1 (33) 

 0 75 300 1,200 4,800 19,200 ppm

mg/kg /
 

0 3.75 15 60 240 960 mg/kg /
(34) 

0 3 12 48 192 768 mg/kg /
(35) 

 
38-2  

 
38-2  

 
 

300 75 ppm T4

 
 

1,200 ppm

                                            
33 4,800 19,200 ppm F1 F2 1,200 ppm

 
34 JECFA IPCS: EHC240  

  
(kg) 

 
(g/ / ) 

 
(g/kg / ) 

0.4 20 50 
 
35 102.89 79.9  

  
F0 

 
19,200 
ppm 

0%
 

T4  
4,800 
ppm 

25%
1 32% 2 61%

T4  
1200 
ppm

T4  
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19,200 ppm
19,200 ppm

20% 19,200 ppm
0%

 
 

19,200 ppm
7

3 61%
62% 90%

 
 

NOAEL
300 ppm NOAEL 1,200 ppm

NOAEL 1,200 ppm
 

 
Sangster 1982a JMPR 1988  

10 1 mg/kg /
8 2

 
 

 
 

NOAEL  
 

Sangster 1982b 1983 JMPR 1988  
7 39

12 3
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39  

 0 4 9 mg/kg /
 

 
 

4 mg/kg /

 
9 mg/kg / T4

T3

 
9 mg/kg / EEG

 
 

 
 

4 mg/kg /
Sangster

NOAEL 9 mg/kg /
 

 
Sangster 1986 JMPR 1988  

15 40
3 3

 
 

40  

 0 4 9 mg/kg /
 

 
9 mg/kg /

EEG
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NOAEL

9 mg /kg /  
 

Sangster NOEL 4 mg/kg /
 

JMPR
NOAEL 9 mg/kg

/  
 

NOAEL 9 mg/kg
/  

 
DBDMH

DBDMH

 
 

 
Moore 1999a  

New Zealand White 3 DBDMH 4

1
2 Draize  

 
1

48 10
1

1 1
24

 (36) 4.3  
 

Moore 1999b  
Hartley 10 1

2 0.75%DBDMH 1 3

                                            
36 Health Effects Test Guidelines, OPPTS 870.2500(1998) 4.3
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20 27 0.5%DBDMH
24 48

10
 

 
24 48

0.5 Moore DBDMH
 

 
 

p9
DMH

BDCM DBCM
 

 

 
Mesrobian 2010  

140.5 cm2 1.07 mL/ cm2

102.3 cm2 0.98 mL/cm2

900 ppm

 
 

2  
 

2
 

A.  B.  
 
 
 
 

 
 
 

    

(p
pm

) 
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968 ppm

1 666 ppm 120 1.13 ppm

968 ppm 1 837 ppm 50
200 ppm 180 5.63 ppm  

/
 

 

 
 

 
 

DMH  
Gutierrez 2013

DBDMH DBDMH
450 g(37) 5 200 cm2 200 

mL 60 2 DMH
(38)  

 
DMH

1 ppm 5~8 ppm
 

 
DMH

DMH
DMH 0.7 mg/kg

0.9 mg/kg 4.4 mg/kg
5.4 mg/kg  

 
DBDMH DMH45%

55% (39) DMH
                                            
37  
38 DMH  
39 DBDMH 285.9 DMH 128.1 159.8  
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<0.7~
1.1 mg/kg  

 
DMH DBDMH

4 
ppm

DBDMH
 

 

Gutierrez 2012
DBDMH

450 g 200 cm2 5 200 mL
60
DMH  
 

DMH DBDMH
DBDMH 0.26 mg/kg 0.39 

mg/kg (40) DBDMH
0.05~0.08 

mg/kg 0.04~0.09 mg/kg  
 

DMH
 

 
 

Liimatta 2007  
300 ppm 30

3 DMH

300 ppm

DMH 98~134 ppm (41)120 ppm
                                            
40 1 ppm 
41 DBDMH 286 99.4% 319.6 DBDMH

111 (1.11) 1.11 DBDMH DBDMH DMH 128.1
159.8 DBDMH DMH (128.1 286 45%)
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101~138 ppm (41)150 
ppm

Liimatta 2008  
p57

DMH 92~111 ppm (41)120 ppm
103~125 ppm (41)150 

ppm  

Liimatta 2010  
600 1,000 ppm 450 g 100 

cm2 200 mL 600 mL 15
200 

mL 60 DMH

41  
 
41 DMH  

  DMH ppm ppm
  <0.5 2 

600 ppm  9.7 11.1 
600 ppm  3.3 7.0 
1,000 ppm  6.3 14.3 
1,000 ppm  4.3 7.7 
 

DMH 1.4 4.0 ppm
2.9 7.6 ppm  

 
Liimatta 2014  

450 g 8 100 cm2

900 ppm 4 4 1 150 
mL/ 60 psi 1 200 mL 60

DMH
 

                                            
(159.8 286 55%) 1.11 55 45  
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DMH 13 ppm 49 

ppm
 

DMH
4.2~7.9 ppm 17.0~31.1 ppm

 
 

Liimatta 2014
p58

BDCM DBCM  
 

BDCM DBCM
(42) 250 ppb

99~ 138 ppb  
 

 
Liimatta 2007

 
p57

BDCM DBCM
 

 
BDCM DBCM 5 

ppb 1
6.4 ppb 2 5 ppb

 
 

Liimatta 2008
 
p58

BDCM DBCM
 

                                            
42 Albemarle

 



 

60 

 
BDCM DBCM

5 ppb 3
17.5~36.6 ppb 1 5 

ppb  
 

Liimatta 2010  
p58 BD

CM DBCM
 

 
BDCM DBCM

1,000 ppm
1 5.1 ppb

5 ppb  
 

2 3 ppb
 

 
Levy 2002  

0 34 56 78 ppm
BDCM

DBCM  
 

BDCM DBCM 5 
ppb 34 56 78 ppm

16.5 44.4 45.3 ppb(43)

 
 

Liimatta 2007  
p57

                                            
43 6

62.1ppb  



 

61 

10 ppb
 

 Liimatta 2008  
p58

(10 ppb) 

 
Liimatta 2011

400 600 g 3 100 cm2

1,000 ppm 200 mL 45
2 400 mL

200 mL 60
 

3~4 ppb 5 
ppb  

 
Shelton 2002
34 ppm

130 ppb
5 ppb

 
 

FAO/WHO  
DMH

FAO/WHO 2008 DBDMH 270 mg/kg
300 mg/kg DMH 0.001 

mg/g 90 mg/kg 100 mg/kg
0.005 mg/g

90 150 g/ /
0.005 mg/g

DMH 0.8 mg/ / 60 kg 0.013 mg/kg
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/  
 

FAO/WHO 2008 DBDMH

0.002 mg/g 0.006 mg/g
FAO/WHO 2008

p61 DMH

 
 

FAO/WHO 2008 DBCM BDCM
5 μg/kg

DBCM BDCM 0.00005 μg/g
 

5 μg/L
0.0004 μg/g  

5.5 μg/kg
0.00006 μg/g

0.005 μg/g
 

60 kg  
 

BDCM 
USDA 1998 90

150 g/ / BDCM
0.0004 μg/g

0.06 μg/ / 0.001 μg/kg /
 

 
DBCM 

USDA 1998 90
150 g/ / DBCM

0.0004 μg/g
0.06 μg/ / 0.001 μg/kg /
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USDA 1998 90
150 g/ /

0.005 μg/g 0.8 μg/ / 0.013 μg/kg
/  

 

FAO/WHO 2008 p10
 

 
FSANZ

DMH
FSANZ 2012

DMH 2 mg/kg 2 mg/kg
 

 
DMH 0.05 0.18 mg/kg /

0.13 0.88 mg/kg /
90 DMH 0.08 0.25 mg/kg /
0.23 1.46 mg/kg /

 

0.23 0.36 mg/kg / 90
0.42 0.64 mg/kg /

 
 

FDA
DMH

DMH
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0.7% 300 ppm
0.4%  

900 ppm
1%

 
 

 
USDA 2001 USDA

8 12  
450 ppm

12%  
 

DBDMH  
p9
DBDMH 2% 20,000 ppm

 

900 ppm DBDMH 810 ppm
450 ppm DBDMH 405 ppm
42

3  
 

42  DBDMH  
 (ppm) 

 12.6 
 6.3 

DMH
900 ppm DBDMH

810 ppm 450 ppm DBDMH 405 
ppm DMH

43 3
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43  DMH

 
 DMH ppm  ppm  

 363 453 
 181 226 

p59

 
300~1,000 ppm

44

 
 

44  
  

(ppm) (ppb) 
 

1 300 27.3  
2 300 16.1  
3 900 <10  
4 1,000 13.1  

 

27.3 ppb

p60

62.1 ppb

p60
10 ppb

10 ppb
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p64
p64 45

45  
  

   

 
DMH ppm  363 0.01 3.63 

ppm 465.6(44) 0.01 4.66 
ppb 27.3 0.01 0.273 

ppb  10 0.01 0.1 

 

DMH ppm  181 0.12 21.72 
ppm 232.3(45)(46) 0.12 27.88 
ppb 62.1 0.12 7.5 

ppb  10 0.12 1.2 
 

EPA 1997 60 kg
90 108 g/ / 90 

g/ /  
p66

1% 12%
46  

 
46  

g/ /

 
DMH 3.63 ppm  108 0.39 mg/ /

4.66 ppm 108 0.50 mg/ /

                                            
44 DBDMH =453 + 12.6 = 465.6 ppm 
45 DBDMH =226 + 6.3= 232.3 ppm 

46 465.6 232.3  
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0.273 ppb  108 0.029 g/ /  
0.1 ppb  108 0.011 g/ /  

DMH 21.72 ppm  90 1.95 mg/ /  
27.88 ppm

 

90 2.51 mg/ /

7.5 ppb  90 0.68 g/ /  
1.2 ppb  90 0.108 g/ /

 

DMH

24  

p66
p66

3  
 

10 mg/ /
 

 

DMH 0.759 mg/ / 0.014 mg/kg /
0.974 mg/ / 0.018 mg/kg /

0.214 g/ / 0.0039 g/kg /
0.037 g/ / 0.00067 g/kg / (47)  

 
10 mg/

/
0.974 mg/ /

 
                                            
47 

4.66 ppm 27.88 ppm
55.1 kg

kg 2  
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DBDMH

DMH  
 

DMH FAO/WHO 2008
BDCM DBCM

 
 

DMH
 

 
BDCM DBCM

2009 2008

 
 

DMH 
DMH DMH

 
 

DMH
 

 
DMH

100 mg/kg / DMH
NOAEL  
 

DMH 0.014 mg/kg 
/ DMH ADI

NOAEL 100 mg/kg / ADI 
100 1 mg/kg / DMH ADI

 



 

69 

 
ADI  1 mg/kg /  

ADI  
  

  
NOAEL  27

 
NOAEL  100 mg/kg /  

 100 
 

 

 
 

 
 

9 mg/kg 
/ NOAEL

 
 

0.018 
mg/kg / ADI

NOAEL 9 
mg/kg / ADI 10 

0.9 mg/kg / ADI  
 

ADI  0.9 mg/kg /  
ADI   

  
  

NOAEL   
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NOAEL  9 mg/kg /  
 10 

 
 

BDCM DBCM

 
 

0.214 
g/ / 0.0039 g/kg / 2009 TDI 

17.9 g/kg /  
 

0.037 g/ / 0.00067 g/kg / 2008
10-4 10-5 10-6

3.57 0.357 0.0357 g/kg /

10-6  
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ACC American Chemistry Council;  
ANZFA Australian New Zealand Food Authority; 

 
BDCM  
CHO Chinese Hamster Ovary;  
cPAD chronic Population Adjusted Dose 
DBCM  
DBDMH 1,3- -5,5-  
DMH 5,5-  
EEG electroencephalogram;  
EPA Environmental Protection Agency;  
FAO Food and Agriculture Organization of the United Nations; 

 
FAP Food Additive Petition 
FCN Food Contact Notification;  
FSANZ Food Standards Australia New Zealand; 

 
HPVIS The High Production Volume Information System 
JECFA Joint FAO/WHO Expert Committee on Food Additives; 

FAO/WHO  
JMPR Joint FAO/WHO Meeting on Pesticide Residues; FAO/WHO

 
MLA mouse lymphoma assay;  
NTP National Toxicology Program;  
PLN popliteal lymph node;  
T3  
T4  
TBARS thiobarbituric acid reactive substance; 

 
USDA United States Department of Agriculture;  
WHO World Health Organization;  
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DMH  

28
 

 28   
5  

DMH 0 1,000 5,000
10,000 50,000 ppm 

0 177 945
1,612 10,057 mg/kg

/  
0 289 1,231

2,866 14,972 mg/kg
/  

 
 

NOAEL 10,057 mg/kg /
14,972 mg/kg /  

HPVIS 2013
Naas 1991

EPA
2004

 

28
 

 28   
10  

DMH 0 1,000 3,500
7,000 ppm 

0 182 628
1,247 mg/kg /  

0 218 755
1676 mg/kg /

 
 

NOAEL 1,247 mg/kg /
1,676 mg/kg /  

Hermansky and 
Benson 1995

 

90
 

 
 

90   
20  

DMH 0 250 500
1,000 2,000 mg/kg

/  

 
 

NOAEL 2,000 mg/kg /

HPVIS 2013
Laveglia 1985

 
90

 
 

 
90   

15  
DMH 0 100 300 1,000 

mg/kg /  
 

 
NOAEL 1,000 mg/kg /

Federici 1991

 

28
 

 28  
 2  

DMH 0 250 500
1,000 2,000 mg/kg

/  

2,000 mg/kg /
1

 
NOAEL 2,000mg/kg /
1,000 mg/kg /  

HPVIS 2013
Naas 1991
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8

 
 8   

2  
DMH 0 1,200 4000

12,000 40,000 ppm 
0 32 170

509 1,598 mg/kg
/  

0 41 179
558 1,650 mg/kg

/  

 
 

NOAEL 1,598  mg/kg /
1,650 mg/kg /  

Goldenthal
1994

 

13
 

 13  
 6  

DMH 0 250 500 1,000 
mg/kg /  

 
 

NOAEL 1,000 mg/kg /
 

HPVIS 2013
Naas 1992

 
18

/

 

 18   
60  

DMH 0 400 1,850
8,500 ppm  

0 100 300
1,000 mg/kg /

 

1,000 ppm

 
 
NOAEL 300 mg/kg /  

Hermansky and 
Loughran 1994

EPA
2004

FAO/WHO 2008

 
18

/
 

 18   
80  

DMH 0 100 320 1,000 
mg/kg /  

 
 

NOAEL 1,000 mg/kg /
 

HPVIS 2013
Naas 1996

EPA
2004

FAO/WHO 2008

 
104

/
 

 104   
60  

DMH 0 100 300 1,000 
mg/kg /  

1,000 mg/kg /

 
NOAEL 1,000 mg/kg /
300 mg/kg /  

Hermansky and 
Benson 1994

EPA
2004

FAO/WHO
2008
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1

 
 1   

4  
DMH 0 4,000 12,000

40,000 ppm 
0 119

341.6 1,506.2 mg/kg
/  
0 120 413.6

1,352.1 mg/kg /
 

40,000 ppm

 
 
NOAEL 341.6 mg/kg /
1,352.1 mg/kg /  

Goldenthal
1995

EPA 2004
 

1
 

 1  
 

 

4  
DMH 0 250 500 1,000 

mg/kg /  
 

 
NOAEL 1,000 mg/kg /  

HPVIS 2013
Chengelis
1995

EPA 2004
 

 
DMH  

18
/

 

 18   
60  

DMH 0 400 1,850
8,500 ppm  

0 100 300
1,000 mg/kg /

 

 Hermansky and 
Loughran 1994

EPA
2004

FAO/WHO 2008

 
18

/
 

 18   
80  

DMH 0 100 320 1,000 
mg/kg /  

 HPVIS 2013
Naas 1996

EPA
2004

FAO/WHO 2008

 
104

/
 

 104   
60  

DMH 0 100 300 1,000 
mg/kg /  

 Hermansky and 
Benson 1994

EPA
2004

FAO/WHO
2008
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DMH   
   F0

28
F1

28  

DMH 0 2,000 6,000
20,000 ppm 

F0 0 136
408 1,396 mg/kg

/  
F0 0 176 516
1,775 mg/kg /  
F1 0 127 379
1,322 mg/kg /  
F1 0 158 475
1,602 mg/kg /

 
 

NOAEL 20,000 ppm

20,000 ppm  

Neeper-Bradley 
and Kubena

1994
EPA

2004
 

 
   F0

30
 

F1

30
 

DMH 0 250 500 1,000 
mg/kg /  

1,000 mg/kg / F2

 
500 mg/kg / F1

4
28 F2

 
 
NOAEL  
1,000 mg/kg /

 
250 mg/kg /

 

HPVIS 2013
Nemec 1992

 

DMH   
 6~15

 
 

25  
DMH 0 100 300 1,000 

mg/kg /  
 

 
NOAEL 1,000 mg/kg /

 

Driscoll and 
Neeper-Bradley

1992
EPA 2004
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 6

19  
 

25  
DMH 0 500 2,000

4,500 mg/kg /  
4,500 mg/kg /

 
2,000 mg/kg /

 
 
NOAEL 500 mg/kg /

 

HPVIS 2013
Rodwell 1983

 

 
 6

18  
 

20  
DMH 0 100 500 1,000 

mg/kg /  
1,000 mg/kg /

6
6

1
4  

500 mg/kg /
27

 
 
NOAEL 500 mg/kg /

100 mg/kg /
 

1,000 mg/kg /

 

HPVIS 2013
Nemec 1992

EPA(2004)
EPA(2007)
FAO/WHO 2008
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90
 

 90   
10   

0 75 300 1,200
4,800 19,200 ppm 

19,200 ppm

6

4,800 ppm

 
1,200 ppm

 
 
NOAEL 1,200 ppm 300 ppm

 

van Logten
1974 1976
JMPR 1988

 

4 12

 

 4 12
 

 10
  

0 20 75 300
1,200 19,200 ppm 

19,200 ppm
4 12

4 12
4 12

T4 4 12

4 12

4 12
4
4  

1,200 ppm
4

T4 4  
 
NOAEL 300 mg/kg / 12 
mg/kg /  

Loeber 1983
JMPR 1988
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7 12
 

 
0 75 300 1,200
4,800 19,200 ppm 

0 3.75 15 60
240 960 mg/kg 
/

 
0 3 12 48 192
768 mg/kg /

 

19,200 ppm F0

0%
T4

 
4,800 ppm F0

25%
1 32% 2

61% T4  
1,200ppm F0

T4

 
 
NOAEL 300 ppm

1,200 ppm
 

van Leeuwen
1983b JMPR
1988

 

 

 
 

 
 

12   
7   

0 4 9 mg/kg /

 

 
 

NOAEL 9 mg/kg /
 

Sangster
1982b 1983
JMPR 1988

 
 

 
 

 
3

 
 

15   
0 4 9 mg/kg /

 

 
 

NOAEL 9 mg/kg /
 

Sangster
1986 JMPR
1988
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DBDMH

(ppm) = /
DBDMH /1,000,000 = 

79.90/102.9 20,000 810/1,000,000 = 12.6 ppm  
 

(ppm) = /
DBDMH /1,000,000 = 

79.90/102.9 20,000 405/1,000,000 = 6.3 ppm 
 
DMH

 
DMH (ppm)= DBDMH DMH /DBDMH

810 (128.1/286) = 363 ppm 
(ppm)= DBDMH 2 )/DBDMH

810 (159.8/286) = 453 ppm 
 

DMH (ppm)= DBDMH DMH /DBDMH
405 (128.1/286) = 181 ppm 

(ppm)= DBDMH 2
/DBDMH 405 (159.8/286) = 226 ppm 

 
 

 
 47 DMH

 
DMH  

 
(mg/kg) (g/ ) (mg/ / ) 

 
(mg/kg) (g/ ) (mg/ / ) 

 3.63 14.2 0.052 4.66 14.2 0.066

 3.63 34.2 0.124 4.66 34.2 0.159

 3.63 0.3 0.001 4.66 0.3 0.001

 21.72 25.3 0.550 27.88 25.3 0.705

 21.72 0.1 0.002 27.88 0.1 0.003
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 21.72 1.4 0.030 27.88 1.4 0.039

 21.72 0 0.000 27.88 0 0.000

1 (mg/ / ) 0.759 0.974 

 48  

 

  

 

( g/kg) (g/ ) ( g/ / ) 
 

( g/kg) (g/ ) ( g/ / ) 

 0.273 14.2 0.004 0.1 14.2 0.001

 0.273 34.2 0.009 0.1 34.2 0.003

 0.273 0.3 0.000 0.1 0.3 0.000

 7.5 25.3 0.190 1.2 25.3 0.030

 7.5 0.1 0.001 1.2 0.1 0.000

 7.5 1.4 0.011 1.2 1.4 0.002

 7.5 0 0.000 1.2 0 0.000

1 ( g) 0.214 0.037 
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CAS 5,5-Dimethylhydantoin, SciFinder 
 

, , 2015 6  
 

Food and Agriculture Organization / World Health Organization 
(FAO/WHO), Benefits and Risks of the Use of Chlorine-containing 
Disinfectants in Food Production and Food Processing, Report of a Joint 
FAO/WHO Expert Meeting, Ann Arbor, May 2008.  

 
Albemarle corporation: DBDMH

2015 6  
 

, 
, 561 26 6 9  

 
CAS hypobromous acid, SciFinder 

 
United States Food and Drug Administration (FDA), Memorandum from 
Division of Food Contact Notifications Chemistry Team 2 (FCN 792), 30 
January 2008.  

 
  United States Food and Drug Administration (FDA), Memorandum from 

Division of Food Contact Substance Notification Review Chemistry Review 
Group II (FCN334), 27 June 2003. 

 
  United States Food and Drug Administration (FDA), FCN000334, 2003 

 
 United States Food and Drug Administration (FDA), FCN000357, 2003 

 
 United States Food and Drug Administration (FDA), FCN000453, 2004 

 
 United States Food and Drug Administration (FDA), FCN775, 2007 

 
 United States Food and Drug Administration (FDA), FCN792, 2008 

 
 United States Food and Drug Administration (FDA), FCN001102, 2011 

 
 United States Food and Drug Administration (FDA), FCN001118, 2012 

 
 United States Food and Drug Administration (FDA), FCN001190, 2012 

 
 Health Canada Health Products and Food Branch letter (ADDPS10031202), 

March 7 2011.  
 

 Health Canada Health Products and Food Branch letter (ADDPS12032702), 
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June 4 2013.  

 
 Health Canada Health Products and Food Branch letter (ADDPS12032701), 

June 6 2013.  
 

 Food Standards Australia New Zealand (FSANZ), Food Standards 
(Application A1054 – Dibromo – dimethylhydantoin (DBDMH) as a 
processing aid) Variation, 2012.  

 
 , 2009 8  

 
 , 2009 8  

 
 , 2009 8  

 
 , 2008 11  

 
 Evaluation of some pesticide residues in food, Joint Meeting of the FAO 

Working Party and the WHO Expert Committee on Pesticide Residues, 1967 
 

 773 Bromide ion (Pesticide residue in food 1988 evaluation Part II 
Toxicology), Joint Meeting of the FAO Working Party and the WHO Expert 
Committee on Pesticide Residues, 1988 

 
 United States Environmental Protection Agency (EPA), Halohydantoins 

toxicology chapter - Revised risk assessment for the reregistration eligibility 
decision, 2004. (http://www.regulations.gov/#!documentDetail;D=EPA-HQ-
OPP-2004-0303-0007)  

 
 United States Environmental Protection Agency (EPA), Registration 

eligibility decision for Halohydantoins (Case 3055), 2007.  
 

 Australia New Zealand Food Authority (ANZFA), Full Assessment Report 
and Regulatory Impact Statement Report, Application A393 – Bromo-chloro-
dimethylhydantoin (BCDMH) as a processing aid, 2000. 
(http://www.foodstandards.gov.au/foodstandards/applications/applicationa39
3bromo934.cfm)  

 
 Application A1054 Dibromo-Dimethylhydantoin (DBDMH) as a processing 

aid Approval report, 26 March 2012, Food Standards Australia New Zealand 
(FSANZ): Supporting document 1 Risk and technical assessment report, 
2012.  

 
 European Food Safety Authority (EFSA), Pesticide toxicological reference 

values, 2008. (http://www.efsa.europa.eu/en/mrls/docs/toxicovaluesr.pdf)  
 

 (HPVIS (2013) )Resnis P, Craine EM: The absorption and 
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elimination of dimethylhydantoin-14C by rats (Project number WIL-12003), 
WIL Research Laboratories, Inc., 1983.  

 
 Selim S: Absorption, Distribution, Metabolism and Excretion (ADME) 

Studies of 5,5-Dimethylhydantoin in the Rat, Biological Test Center, 1990
 

 
 Söremark R, Ullberg S: Distribution of bromide in mice. An 

autoradiographic study with Br82, International Journal of Applied 
Radiation and Isotopes 1960; 8: 192-97.  

 
 Rauws AG, Van Logten MJ: The influence of dietary chloride on bromide 

excretion in the rat, Toxicology 1975; 3: 29-32.  
 

 van Leeuwen FXR, den Tonkelaar EM, van Logten MJ.: Toxicity of sodium 
bromide in rats: effects on endocrine system and reproduction., Food Chem 
Toxicol 1983; 21(4): 383-89.  

 
 Rauws AG: Pharmacokinetics of bromide ion - an overview, Food Chem 

Toxicol 1983; 21(4): 379-82.  
 

 van Logten MJ, Rauws AG, Kroes R, den Tonkelaar EM, van Esch GJ: 
Semichronic toxicity studies of sodium bromide in rats on a normal diet and 
a low chloride diet, Medicine Faculty Landbouww Rijksuniv Gent 1976; 
41/2: 1499-1507. 

 
 Thilagar A: Unscheduled DNA synthesis in primary cultures of rat 

hepatocytes (by autoradiography) (Study number T1803.380002), 
Microbiological Associates A Unit of Whittaker Corporation, 1982  

 
 Jagannath DR: Mutagenicity evaluation of dimethyl hydantoin 40-683 

635658 in the Ames Salmonella/microsome plate test (Project number 
20838), Litton Bionetics, Inc., 1978.  

 
 Haworth SR: Salmonella/mammalian-microsome preincubation 

mutagenicity assay (Ames test) (Study number T1803.502), Microbiological 
Associates A Unit of Whittaker Corporation, 1982  

 
 Farrow MG: Mouse lymphoma forward mutation assay (Report number 224-

102), Hazleton Laboratories America, Inc., 1982.  
 

 Kirby PE: L5178Y TK+/- mouse lymphoma mutagenesis assay (Study 
number T1803.701001), Microbiological Associates A Unit of Whittaker 
Corporation, 1982  

 
 Suzuki O: Metaphase chromosome aberration assay in cultured mammalian 

cells (Test number 7715), Genetic Laboratory, JBC, Inc., 1995.  
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 Thilagar A: Cytogenicity study - Chinese hamster ovary (CHO) cells in vitro 

(Dimethylhydantoin) (Study number T1803.338), Microbiological Associates 
A Unit of Whittaker Corporation, 1982  

 
 Farrow MG: In vivo bone marrow cytogenetic assay in rats 5,5-

dimethylhydantoin (DMH) (Project number 224-103), Hazleton Laboratories 
America, Inc., 1982.  

 
 (HPVIS (2013) )Mayhew DA: Acute oral toxicity in rats (Project 

number WIL-79298), WIL Research Laboratories, Inc., 1980.  
 

 (HPVIS (2013) )Naas DJ: 28-day dietary study in mice with 
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