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I

(ASC) FDA 1998 3
Food Additives Permitted in Food for Human Consumption
D (ASC)
1
(ASC)
2)
(ASC) GRAS
23 3.2
2
(ASC) pH 23 3.2
ASC
(HCIO3)
pH2.3 6.9
(NaCl H:O0 HC) - - NaClOs 59)
NaClOs H2z Oas - (HCIOz  H202) -
HCIO») - (H* ClIO2 = HCIO2)
°

2NaClO3z +H2S04 - 2HCIO3 + Na2S04
HCIO3 + H202 - HCIO2 + H20 + O2 51

Secondary Direct
FDA

FDA CFR218173.325

pH

51



(2)

Alcide ( ) (ASC) (
) "Sanova” Gene Kemp "Sanova”
"Sanova” S-S
(ASC) USDA FDA
D EPA
USDA
(ASC) Kemp
(ASC)
USDA (ASC)
USDA FDA
(ASC)
Kemp 1999 Texas A&M "Sanova” 0157
S typhimurium
0157 102cfu/g
(ASC) 1,200ppm 102cful/g
104cfulg
(ASC) 1,000ppm 10cfu/g
10cfu/g
0157
"Sanova”
(ASC)
90% 50/50
24 4 5
1000ppm (ASC) ( 20,000 / 15 )
102cful/g 102cful/g
30 1,200ppm
(ASC) 102cfulg 10cfu/g
(ASC)
15 30 (ASC)
103cfu/g 10cfulg
30
(ASC) 102cfulg



3) NTIS (ASC)
ASC FDA
Y FDA
(ASC)
26
2004 5 31 NTIS

HCIO (ClO2)
Secondary Direct Food Additives
NTIS
2004 4

410.011.00
The additional

information supplied continues to be insufficient to locate the product in our collection.

(ASC)

XLA MSDS

Alcide

(ASC)

(ASC)



1)
(Chlorous Acid Agueous Solution)

(2)

(HCIO,)

(3)
HCIOz (Chlorous acid CAS Ne 13898-47-0) 24)
(4)
68. 45
)
(HCIO2) 1% 6% 1 ppm ppm
(6)
3-1
(HC103) o
v v vy l
1. 3 A )
2. . (HCIO,)
- 1
- T
(7)
(8)
)
248nm 420nm 260nm 350nm
(B ) 25.

(B



)
pH 2.3 6.9

Pb 10pg/ml
4.0g 2ml 20ml
50ml 25ml
(1-6) (1-20) 2ml 50ml
2.0ml -20 2ml 50
As203 1.0pg/ml
25ml B
(10)
(11)
10g 100ml
(HCIO) 0.06g (3-100)
12ml 55ml 49
15 0.1mol/L
( )
0.1mol/L 1 0.001711g HCIO2
(12)
3-2 pH
7
6 //,\./o/’\o\,/o/"
pH 5 /
4
3
2
0 10 20 30 40 50 60 70 80 90
(Day)




3-3

7
6 -
5 [
4
3 ‘\
()2
1
0
0 10 20 30 40 50 60 70 80 90
(Day)
3-4 uv
1 _
0.8
06 [ /\
04 YRR
0.2 —
O | | |
240 290 340 390 —_—
(nm)
3 5
H* - Cl0z- < HCIOz
e
ClOz- <« ClOz
ASC
e ! )
ClO4(aq)
Clo, H* CIO,
uv
260nm 350 360nm
uv 350 360nm ClO,(aq)
HCIO, 350
360nm uv
260nm H* CIO,”



3-2 3-3 3- 3.0

90 3-2 pH
pH 10 pH5
3-3
(6 )
ASC
3- 90
(13)
( )
1)
2)
5.0g 9
15,000rpm 5 15 0.2um
3)
31.25¢g 100ml
100  0.5mol/l 40ml 24
1ml 100ml
0.01 005 01 1 5
10ml 100ml



4)

a.
3): -
4.6mm 250mm
:1.8mmol/ [ 1.7mmol/
28
:1.0ml/
b.
50ul
C.
50ul
(Hg/ml)
(mg/kg)
C xV x N
mg/kg) =
(mg/kg) W
C:
V. (ml)
N:
W: (9)
1. : 0.2um
2.
3. 1.8mmol/L /1.7mmol/L
18ml 0.1mol/L 17ml
4, 1 ]
5. I ]
60) (
1mg/kg
5mg/kg
3) Dionex lonPac AS 4-A 4mm>=250mm

10

(ng/ml)

:0.2mol/l

1mg/kg

AG 9-HC

1L



(14)
HCIO: 6% (W/w) pH 2.3 6.9

HCIO:
1 6%

3 (8)
(B )25.
3 (8)
uv 260nm 350 360nm
uv
350 360nm ClO,(aq)
HCIO, 350 360nm
uv 260nm
H* CIO,”

pH2.3 6.9
pH
pH2.3-6.9 350 360nm
260nm

3-6 uv

1.000
0.900
0.800
0700 -
0600 -
0500 -
0400 -
0300 -
0200 ¥ >
0100 -
0.000

240 290 340 390
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3-7 uv

1.000
0.800
0.600 -

0.400 4

0.000
240 290 340 390
(nm)

4
[ 2
[ 2
[ 4

3-8 uv

240 290 340 390
(nm)
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pH
pH
(ASC)
ClOz2 = HCIO?)

3-9

pH

pH2.3 6.9

23 3.2

pH

PHI 2 3LIF

2.3~6.9

6.9 LLE

100
90 r
80 r
70
60
50 |

=

clo,

SHEM

30
20 |
10 [

HCIO, <H'-ClO;

Cclo;

13

12 pH

(H*



(1)

1 1 1,3,12 3
( ) 500ppm
500ppm
A (HCIO2 ) NaClO:
7.0 <105 1.0 <102
1 NaClO2 500ppm 7.0 <105 5.0 =<102
1 500ppm 8.5 =104 1.0 <10
3 NaClO2 500ppm 2.0 ><10s 1.7 =102
3 500ppm 4.1 >=<104 5.0 <10
12 NaClOz2 500ppm 5.2 <104 1.3 <10
12 500ppm 6.0 <103
FRRE R
=10nEg
3
= = = =MaCI02HE 2 = = = =MaClOzEE
HCIO2 7k 1 HZI02 2
]
OHr 1Hr 3Hr 12Hr OHr 1Hr 3Hr 12Hr
5 e B e 4 e B A
( )
1 5 1
() 1
( ) 500ppm
500ppm

14




B NaClO2

( ) 2.0 =107 2.0 ><10¢
1.0 ><10¢ 1.4 =104
NaClO> 500ppm 1.0 <10 1.0 <104
500ppm 4.3 <104 3.2 <103
4
C )
C
)
1 3 10 30
( )  500ppm
500ppm
( ) (HCIO2 ) NacClO:2
( ) 8.0 ><10¢ 1.1 =106
10 NaClO2 500ppm 1.2 =106 8.0 =104
10 500ppm 6.6 ><10° 2.0 =103
30 NaClO2 500ppm 6.0 ><10° 7.0 ><103
30 500ppm 1.0 <104 7.2 ><102
ASC 2
ASC

15



ASC

1,200ppm)

99.6 86.1 98.5%

(200 2,000ppm)
1.0%) Tsunami 40 80ppm
(2,000ppm)
O157:H7

16

ASC

(ASC) (500, 850

(ASC)
(ASC)
82.9 90.7 , 99.4
ASC
ASC
0157:H7
(ASC) (850 1,200ppm) 0.2

(ASC) (1,200ppm)



O157:H7 (ASC)
0157:H7 6.0logcfu/g
1.0logcfulg

ASC  500ppm 15

3.0log fulg

ASC
4.0logcfu/g

1) 55)

(ASC)
O157:H7
10mL 9.0logcfu/m 5009
(ASC) L NaClO: 0.5g/L, lg/L
(ASC) kg 30
kg 300ml

2.0logcful/g
(ASC)
(ASC)
(ASC)

57)

(2)

(3)
ASC

TBA

(ASC)
(ASC)
70:30

TBA
(ASC)
(ASC)

) ASC 5 10 0157:H7
20
ASC GRAS
pH 2.2-3.1
ASC

17

15

pH2.4

15

(ASC)
TBA

7

(ASC)

25



(ASC)
7)

(ASC)
a)
850ppm 1,200ppm (ASC)
TBA
TBA ( mg/qg)
ASC
0 ppm 0.40 0.15 0.23 3.30
850 ppm 0.40 0.39 0.62 1.98
1,200 ppm 0.40 0.54 1.12 2.99
TBA
7
b)
a) (ASC)
(850ppm 1,200ppm) TBA Oppm( )
a)
Alcide ABC Reserch Corporation
(TBA 5 )
850ppm 1,200ppm (ASC)
15 30 DI TBA
0.784-0.795mg/kg
0.483-0.540mg/kg
DI 3.36 4.41mg/kg
DI 3.22 3.98mg/kg
TBA
(ASC) 15 30
7
(ASC)
(ASC) 15 30

7

18



(1)

15 ( 17 8
4 1 (
1 1 (@)
356.0g 58.1¢g 277.5¢
115.19g 13.2¢g
50kg (Img/kg) (HCIOy)
1 (HCIOy) 0.016mg/kg / day
86.79
(Img/kg) (HCIOy) 1
(HCIOy) 0.002mg/kg / day 76.99
(5mg/kg) (HCIO)
1 (HCIO2) 0.008mg/kg /day
1 1
(HCIO) 0.026mg/kg / day
(HCIO2)
2
WHO WHO (2005 )
NOAEL
Rfb LOAEL TDI 1
23)
EPA WHO
NOAEL
FDA Alcide Environmental Assessment
(ASC) NOAEL
FDA
(ASC)

19



5.1

ASC NOAEL TDI

NacClO2

ClO2

NaClOs

NOAEL/TDI/RfC

25/ 26/ 28/ 29/35/3

NOAEL:2.9mg/kg/day

6

32/33

NOAEL:30mg/kg/day
TDI:30p /kg/day

TDI:30p /kg/day ( :1000)
RfC:0.7mg/L - 10
RfC:0.7mg/L
2)
2 No.
FDA ASC NOAEL
3mg/kg/day NOAEL 78 mg/kg/day
HCIOz2 = H* CIO2
HCIO: ClO: aq
ClOz H* CIO>
(ASC)
(ASC)
EPA EPA:2000

NOAEL, LOAEL, ADI

20

13)



13)

(NaClO,)
NaClO, - Na* Clo,”
EPA
NOAEL
2) 13 25
(ASC) FDA
13)
248nm
360nm
HCIOZ@H-" CIOZ_
(ASC)
30
Moore 0, 1, 10, 100ppm
7.5, 75ppm 30
G-6-PD
EPA (Cloy) NOAEL
19mg/kg/day W
90
Harrington
80mg/kg/day 13
Harrington (CIO,) NOAEL 7.4 mg/kg/day

25mg/kg/day (

(

NOAEL 7.4 mg/kg/day LOAEL 19 mg/kg/day 13)
30, 90, 180
Moore
0, 2.98, 14.92, 74.59ppm 30 90
31)
Couri (

21

420nm

0, 10, 100mg /L

NOAEL

FDA

260nm
(HCIO,)

350

= 0, 0.75,
100mg/L
1mg/L 10mg/L

1.9mg/kg/day LOAEL

0, 10, 25,

) EPA

19 mg/kg/day)

(CIO;)

0 4 20 100 ppm

5239



62ml/day 0, 1, 10mg/kg/day ) (20 / / )
100mg/L 10mg/L 10 11
10mg/L 100mg/L 100mg/L DNA
10mg/L
5) 13)
Moore ( ) ( 0, 100mg/L)
29)
EPA (ClO,) LOAEL
22mg/kg/day 13)
Carlton 0, 100, 500ppm 0,
1, 10, 100ppm 72-76 100ppm
N EPA
(ClO,) LOAEL 7.5mg/kg/day NOAEL 0.75mg/kg/day oo
( )
Harrington 0, 200, 600,
1200mg/L 7 20
EPA Fo
(ClO,) NOAEL 10mg/kg/day LOAEL 26 mg/kg/day W
CMA Fo F. 0, 35,
70, 300mg/L (Chlorite ¢ 0, 3, 5.6, 20mg/kg/day; < 0, 3.8, 7.5, 28.6,mg/kg/day) 10
F Chlorite s 0, 2.9, 5.9, 22.7 mg/kg/day, <
0.38, 7.9, 28.6mg/kg/day
70ppm Fo/Fy
70ppm 300ppm
EPA Fo/F,
(CIO,) NOAEL 2.9mg/kg/day LOAEL
5.9mg/kg/day 13)
Couri 8 15 ( 13 7)) (

10, 20, 50mg/kg/day)
( =0 0.1, 0.5, 2%)

EPA
(ClO,) 70mg/kg/day 13)
Kurokawa
600ppm 0, 18, 32.1mg/kg/day
) 85

22

200mg/kg/day
22

9)

FEL

0, 300,
0, 28.3, 40.9mg/kg/day)
0, 250, 500ppm



22) 13)

in vitro reverse 17
15) 5

in vivo 15), 27)

100ppm 30 G-6-PD
)
b)
K36ClO2
36Cl ClO2 (100 300mg/L) 5 ) 72
ClO2 CI- CIO2 ClOs
72 Cl 25% 72 43%
ClO2 72
95% 2)
c) (Dose-response)
EPA WHO
WHO
Fi F,
NOAEL 2.9mg/kg / day NOAEL
100 1 (TDI) 30ug/kg / day
( CMA: 1997, TERA 1998)
EPA
NOAEL 3mg/kg /day NOAEL 100
(RfD) 0.03 mg/kg /day ¢ 19
NOAEL
2.9mg/kg /day
ADI 100 0.029mg/kg /day

ADI

23



ADI : 0.029mg/kg /
(ADI
( )
(
(NOAEL
(NOAEL) 2.9mg/kg /
( ) 100
Ne
Fo FEL 9),
Fo 10, 20, 50mg/kg/day | 70mg/kg/day 13)
200mg/kg/day
(
=0.1, 0.5, 2%)
Fo, LOAEL 100ppm 7),
Fo 0, 100, 500ppm 7.5mg/kg/day 13)
0, 1, 10, 100ppm
Fo LOAEL 40),
Fo 100mg/L, 14mg/kg/day 13)
0,0.01,0.1, 0.5, 1.0, NOAEL 24),25)
( 1.8, 2.4mg/L 0.034mg/kg/day 13)
21-35 3 6
n=10) ( ) T3, T4
5mg/L, 500ml
12
G-6-PD 5ppm, 500 12
24), 26

24




d)

NacCl
Alcide
(Rainbow trout)
TLs0:50.6mg/L
LCso 96 : 290mg/L
Lepomis macrochirus)
TLs0:208mg/L
LCso 96 265-310mg/L
Mallard duck
LCso 0.49-1.00g/kg (
(Bobwhite quail)
LCso 0.66g/kg (
Daphnia magna).
LCso 48 0.29mg/L
8
LCso 10,000ppm
2 D
( ) ( 12
(2004 9 )

CMA (1997): Sodium chlorite: drinking water rat two-generation reproductive toxicity
study. Washington DC, Chemical Manufactureres Association 1997,
(Quitiles Report, CMA/17/96).
EPA (2000): EPA 1635/R-00/007.Toxicological review of Chlorine dioxide and chlorite
(CAS N0s.10049-04 and 7758-19-2) In support of summary information on the
integrated risk information system (IRIS) September 2000 13
TERA (1998): 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
NAS (1980): National Academy of Science. Drinking water and health.
Vol.4 Washington, DC, national Academy Press, 1980

CMA US Chemical Manufacturers Association
AWWA American Water Works Association
EPA US Environmental Protection Agency
IRIS Integrated Risk Information System

RfC Reference Concentration

RfD Reference Dose

NAS: National Academy of Science.

25



(1)

(2)

11)

(ASC)

26



ACGIH: American Conference of Governmental Industrial Hyginists, Inc;

ACGIH
ADI: Acceptable Daily Intake;

ATSDR: Agency for Toxic Substances and Disease Registry; (DHHS)
(Public Health Service)

ASC: Acidified Sodium Chlorite;

AWWA: American Water Works Association

BNA: Bureau of National Affairs

CAS No.: CAS Registry Number; CAS(Chemical Abstracts Service)
1965

CFR: Code of Federal Regulations;

CFU: Colony Forming Unit

CICAD: Concise International Chemical Assessment Documents;
CMA: Chemical Manufacturers Association;

COP: Continuous Online Process, Online
CPC:

DI : Deionized Water;

DNA: Deoxyribonucleic Acid; D-2-

EPA: Environmental Protection Agency;

FDA: Food and Drug Administration;
DHHS(Department of Health and Human Service:
FSIS: Food Safety and Inspection Service;
GMP: Good Manufacturing Practice;
GRAS: Generally Recognized As Safe; 1958
GRAS
NTIS PB
G6P: Glucose 6-Phosphatase
G6PD: Glucose 6-Phosphate Dehydrogenase
HSDB: Hazardous Substance Data Bank; (NLM)

IARC: International Agency for Research on Cancer; WHO
IDLH: Immediately Dangerous to Life and Health; AITHA(

( )) NIOSH( )
IDLH AlIHA

27



ILO: International Labor Organization;

in vitro;
in vivo;
IPCS: International Programme on Chemical Safety; WHO
ILO UNEP
(EHC) (JCSC)
IRIS: Integrated Risk Information System; EPA CIS
CD-ROM 500
LCso: Lethal Concentration 50%; 1 ( 1 4 )
50% 100 1(ppm)
1e (no/e) mg/m3

LOAEL: Lowest-Observed-Adverse-Effect-Level;
LOAEL LOEL

MSDS:Material Safety Data Sheet,

NTIS: National Technical Information Service;
NTIS
OSHA: Occupational Safety and Health Administration;
(OSHACct)
HCS(Hazard Communication Standard)
OEL.: Occupational Exposure Limits;

PEL: Permissible Exposure Limits; OSHA 8
ppm: parts per million; 100 1 1x=<10°
REL: Recomentable Exposure Limit; NIOSH
RfD: Reference Dose;
RfD NOAEL RfD

RNA: Ribonucleic Acid; DNA 4 3',5-

S-S : -
STEL: Short Term Exposure Limit;

TBA: Thiobarbituric Acid; (MDA)
(TBA)
TBA 0.8g TBA 100ml 20ml 100ml
10N NaOH pH3.5
0.2g 12ml 1.5ml
1.5ml TBA 0.05ml 0.8% (BHT) 0.2ml
8.1% 1ml 5 60
532 nm 1.56 <10 MDA

(A, lcm ) 05 MDA ()
156,000 A= x C x<x L
C= (mol/l) L= (cm)  C=0.5= 156000 =3.2 =< 106 mol/l

28



TBA + malonaldehyde
Sa

‘ OH

DR
|

g\N/\ oH ~./"S

Red pigment

TDI: Tolerable Daily Intake; 1

ADI(1 )

TLV: Threshold Limit Values;

ACGIH TLV®
(TWA) (STEL)
TLV-STEL: STEL
tRNA: transfer RNA; RNA
TSP: Tri-Sodium Phosphate;
TWA: Time-Weighted Average; ( ) 8

TWA-REL: Time Weighted Average-Recomentable Exposure Limit;

UNEP: United Nations Environment Program; 1972

USDA: United States Department of Agriculture;
WHO: World Health Organization; 1946

29
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