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( ) (AE)

13

AE 1 5 229 2 kg
168 1,185
1,521 1,632 15,301
. AE 2002
AA C 95 3.2u g/lL
(EEC) 3.2u g/L
Cia.15AEs
96 ECs, 0.09 mg/L (MOE) 28
100 AE
AE
: AE
( t19u gL ( ) ( :84ud [/ ( )
14041 g/ | ( ) AE
(116
(Vo T A : ) AE
1kg 1 81y g/kg/ 2.3y g/kg/
AE
104 ( ) NOAEL 1.0% ( 500 mg/kg/ )
13 NOAEL 50 mg/kg/
( : 36 mg/kg/ )
MOE 6,200 100
AE

NOAEL
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6.2
6.2.1
6.2.2

6.3

6.4
6.4.1
6.4.2

6.5

7.1
7.1.1
7.1.2
7.1.3
7.1.4
7.1.5

7.2
7.2.1
7.2.2
7.2.3

7.3

8.1

8.2

8.3
8.3.1
8.3.2
8.3.3
8.3.4
8.3.5
8.3.6
8.3.7

8.4

9.1
911
9.1.2



9.1.3
9.1.4
9.2
921
9.2.2
9.2.3
9.2.4

Vi



( ( AE)
150 ( )
( )
CrAE, (m n 15 ) n
11 ( )
( 2 15
)
1.2 7-97
13 1-307
1.4 CAS
CAS
1-1
15
Hom+1Cm O (CH, CH, O) H
m 12 15( )
n
m12 n10
n
1.6 Cr2nH2+2m+anO1:4n
1.7
n=10 11
11 ( CAS
CAS n=10
(m+1)
Co ) Co,H»50(C,H,0) H 9002-92-0 626.9 CAE
Cis ) C13H»;0(C,H,0) H 24938-91-8 640.9 C13AE
Cis C13H»;0(C,H,0) H 9043-30-5 640.9 C13AE g
Cuy C4H»90(C,H,0) H 27306-79-2 654.9 C4AE
Cis Cy5H3,0(C,H,0) H 34398-05-5 668.9 CisAE
Cio.16 ( ) (C=10-16) 68002-97-1
Cuirts ( ) (C=12-13) 66455-14-9
Cuiots ( ) (C=12-15) 68131-39-5
Cirts ( ) (C=12-16) 68551-12-2
Cirts ( ) (C=12-18) 68213-23-0




2.2

2.3

24

25

99%

(

0.02 mg/L (
B (
0.02 mg/L (
(
(C2AE))
16 ( ) (Cr2AE))
243 ( ) (CAEy)

1.02 (20 ) (CAEy)

m/z 429 (

( , 2003)
( , 2003)
( , 2003)

) ( 12)

(U.S. NLM:HSDB, 2003)

(U.S. NLM:HSDB, 2003)

(U.S. NLM:HSDB, 2003)

(U.S. NLM:HSDB, 2003)

=1.0) 473(0.91) 517 (0.89) (C1,AE; &)
( , 2003)



10 g/ L (ClgA E40) ( ) 2003)
4.4 mM (C]_zAEg ) (Hel nzeet al, 1999)
41
( ) (AE) 1
(EO) CAS
AE CAS 2001
( ) (
m 12 13) ( ) (
m 10 16) 10,000 100,000 ( )
100 1,000 ( ,2003) AE (
m:12 15) 2001 111,024 27,996
83,028 ( , 2004)
AE 1998 2001 4 4-1
( , 2001)
a1 ) (
1998 1999 2000 2001
127,349 137,109 136,184 131,213
( , 2001)
4.2
AE AE
( , 2002; ,2004) AE 4-2
( , 2003)
42 )
( ) o o o
( ) o o o
( ) ( m:10-16) o 3
( ) ( m12'13) o} o o
( , 2003)




43

431
13
( 2001 PRTR ) ( , , 2003a) AE
5 229 2 kg
168 1,185
1,521 1,632 15,301
a.
2001 PRTR AE ( )
4-3
( , 2004)
4
4-3 ( )
l)
()"
(%)
1 119 0 91 75 12 568 0.5 699 40
0 12 0 12 20 13 651 0.5 676 39
2 0.5 0 0 0 3 145 0.5 150 9
0.5 70 0 0 13 0.5 14 0.5 85 5
0 8 0 10 3 0.5 19 0.5 27 2
0.5 0.5 0 0.5 2 1 24 0.5 25 1
0 0.5 0 0.5 0.5 0.5 23 0.5 24 1
1 9 0 51 920 0.5 4 0.5 14 1
0.5 1 0 3 21 0.5 9 0.5 10 1
2 1 10 0.5 2 132 1 34 0.5 45 3
5 229 0.5 168 1,185 31 1,490 05 | 1,754 100
( , 2004)
1)
2)
0.5 05




AE ( , 2002)
AE ( , 2004) 2001
AE AE
b.
2001 PRTR AE 4-4
( , 2004)
AE
277 1,355 ( , , 2003b)
AE 7
15,294 )
2003b)
AE ( , , 2003b)
4-4 ( )
( 1)
2 0 1,355 277
D 0 15,294 7
0 16,649 284
( , 2004)
1
43.2
AE 2001 PRTR
(
, , 2003b)
4.4
AE
2001 PRTR AE
AE
AE 1 35 18,368
284

PRTR
AE



( ) (AE)

AE
5.2
521
AE
522
AE 30 mg/L
100 mg/L 4 (BOD)
74% (DO)
44% 62% C12AE4 ( , 1982)
C1,AEgs 15 BOD
DO 75% ( ,1979) AE BOD DO
60% (Swisher, 1987;
Talmage, 1994)
EO
EO (Swisher, 1987) AE
(@ ) B
(Nooi et a., 1970; Steber and Wierich, 1983, 1985) EO
(Kravetz et al., 1982)
e AE 4
80% (Steber and Wierich, 1987)
( )
(Swisher, 1987; Talmage, 1994; , 1981; , 1990 ;
, 2000)
523
AE 90 96% (Prats
et al., 1997; Sedlak and Booman, 1986; Sykes et al., 1979) (HPLC)
99% (Gledhill et al., 1989; , 2003)
AE 4.5% (Prats et al., 1997)
AE



53
AE

(Cruz and Garcia, 1977, , 1985)
54

Ci2AEs CrAEg C12AEss

(BCF) 310 220

75
et al., 1987) CLAE;
mg/L BCF

AE
6.1
( )

AE EO
6.2
6.2.1
a

AE
b.
(7 )
(7 ) CrAE:r CiAEp
( , 2003b)
1998 3
2002 2
1999 1
, 2000-2003)
AA C

72
4.3
0.2 0.6 mg/L
700 800
EO
(AE)
7 ) (8
2002
4 4
(
4
6-1 6-2

27 70
(Wakabayashi
002 02

(Bishop and Maki, 1980)

AE

)

6 10 11 3

AE
, 1999-2003)

(

(HPLC-ESI-MS)



6-1 ( ) 1

95
(b gL) (b gL) (b g/L) (b g/L)
2002 29 87 nd-3.4 0.090 0.50 0.01
( , 2003b)
nd:
1/2 95
:CAE;  CppAEy
62 ( ) 2
95
(b gL) (b gL) (b g/L) (b g/L)
1998 4 16 0.58-5.3 1.6 4.4
1999 5 20 0.15-11.7 1.0 5.2
2000 5 20 0.06-1.7 0.55 1.7 0.01
2001 5 20 0.08-5.1 0.63 3.2
2002 8 28 0.03-4.4 0.47 3.2
( , 1999-2003; , 2000-2003)
2002 95
3.2u g/L 0.47up g/L
95
0.50p g/L 0.090u g/L
C.
AE LC-MS
AE 0.05 1.9u g/L (
, 2000)
0.02 mg/L
(20p g/L) ( , 2003a)
d.
AE
6.2.2
a.
13
( , , 2003a) ( 2001 PRTR )




( , 2004)

( )
(
2004)
( )
( , 2004)
AE 6-3 ( , 2004)
6-3 AE «( 1)
5 229 <0.5
1) 30 1,490 <0.5
2 0 1,355 277
2 0 15,294 7
35 18,368 284
( , 2004)
1)
2)
b.
AE EO
C.
AE 2001 PRTR ( )
18,368 / 18,300 /
3,750 /
AE
( , 2002b,2003b)
3 ( ) ( )
AE AA C
66 g/L 150u g/L 14p g/l (



, 2004)

6.3

AE

AA

150p g/L

95
6.4
6.4.1

AE

AE

6.4.2
AE
(6.5

1209/ /

(EEC)
1998
2002
95
AA C
14p g/lL
EEC
3.2u g/L
AE
( , 2000)
19u g/L
/10

10

6.21Db

2002

3.2u g/L

4 )

AE

3.2u g/L

6.22c

AE

AE

2L/ 1/

66 g/L
0.05 1.9u g/L
AE
AE
BCF



)CLAEs 22054 )

19 g/L)x 2L /) 38Wg /)
:3.2(u g/lL)x 1/10x 220 (L/kg)x 0.12(kg/ / ) 84 (o [ )
( ):38(g/ /) 84@Wgd [ ) 12

AE

1)

2)

3)

4) AE

5) AE
6) AE

AE

AE

b-1.
AE
(Black and Howes, 1979) CiAEs 48
02% 05% 1.0% 2.0% 0.77 316 4.89 7.71u g/cm?

2 ( , 2002) AE
mg/L ( 0.1% AE 20%
AE 0.02%: 200 mg/L ) : 0.77
U g/cm?/48 (Black and Howes, 1979)
800 cm? ( , 1983)

0.77/48 (u g/cm?  )x2( [ )x800(cm¥ ) 26 g [/ )
40%
N,N-

AE 50%
0.75 mL/L 300 mg/L (0.03%)

11



b-2.

1% AE 30% AE 0.3%
0.5% 3.16p glcm?/48 (Black and Howes,
1979)

3.16/48 (u g/cm?  )x1( [ )x800(cm¥ ) 53(ug [/ )

b-3.
AE
1% AE 20% AE 0.2% 0.2%
0.77u glcm?/48 (Black and Howes, 1979)
10 700cm®(  , 1979)

0.77/48 (u g/cm?  )x 10/60( / )x 700(cm® ) 19 g/ [/ )

b-4. AE
AE
0.03 0.13% (
, 1971) AE 0.13%
1% (Vermeire et al., 1993) ( )
1% (Schaefer and Redelmeier, 1996)
( ) 20mg/cm? 13,530cm? ( ,
2001)

AE ( )

20,000 (p g/cm?)x 0.0013x 13,530 (cm? / )x 0.01x 0.01 35(u g/ / )

b-5. AE
AE
( 64
(LAS) ( 1973) (AS)
( , 1983) 4
LAS (AOS) N,N-
(AO) AE

12



1973

AE 10up d/g 5u g/g
271 g 257 g ( 10
1 12 : )
( , 2003b)
AE

10 (u g/g)x 271 (9/ /) S5(ug/gx 257(9/ / ) 4000 g [ )

6-4
LAS(0.1% ) AS(0.1% ) | AOS(0.1-0.2% ) AO(0.1% )
(L g/9) (L g/9) (b g/9) (L g/9) (L g/9) (b g/9)
20 2.16 2 5 0.1 1.4 25 017 14
40 6.2 5 10 0.1 05 7 0.24
, , 1975 , 1983 ,1990
1973 1978 1978
LAS. , AS: , AOS.a -
, AO:N,N-
b-6. AE
( )
5.5x 10° mL/cm? (Schmitz, 1973;
HERA, 2003) 0.1% (1,000 mg/L) AE 20%
( ) 3,700 cm? (120cm?* 10 50cm® 50
, 1990)

AE
1 (mg/mL)x 1,000 (U g/mg)x 0.2x 5.5x 10°(mL/cm?)x 3,700 (cm?) 41 (u o/ / )

:38a /)
:84da /)
26(p g 1)
53 (pg 1)
19 (o 1)
AE 3o 1)

13



50 kg

AE
AE

1kg

2116 (o /)
;4,000 (Mo 1)
Al (po 1)
;4041 (ol 1)

(38 84 4000 4) (g / )/50(Kkg ) 8l(u g/kg )
(26 53 1.9 35 g / )/50(kg ) 23 g kg )
81 (u gkg/ )/23 (@ gkg ) 83(u g/kg )

7
7.1
711
( ) (AE) 7-1
AE 5 ECyy, AE 15
11.4 mg/L (Dorn et al., 1993; Sherrard et al., 1996)
Ci15AE 10 mg/L 60
Ci15AE 100 mg/L 25
25 NOEC 100 mg/L (Salanitro et al., 1988)
7-1 ( )
AE (mg/L)
()
_ Ci2.15AEg ND 5 ECs 15 Dorn et al., 1993
Photobacterium br-C5AE; Y 11.4
phosphoreum br-Cis.1sAE; 8.1
( (n)
CoAEg 15 5 ECs 3.8 Sherrard et al., 1996
CAEg 3.1
(m)
Ci.15AE; 23-25 | 25 NOEC 100 Salanitro et al., 1988
( )
ND: (m): (n):
1) br-,
7.1.2
AE 7-2
AE
(Nitzschia fonticola)
48 96 ECsgo AE 0.09 10 mg/L

14



(Lewis and Hamm, 1986; Yamane et a., 1984) AE
( , EO) 4 13
10 mg/L

ECso 2

mg/L (Yamane et al., 1984)

ECsp (Dorn et al., 1993)
72 96 ECs, AE 0.6 50 mg/L
(Lewis and Hamm, 1986; Yamane et al., 1984) Ci.14AEy 48
ECsy, 5 10mg/L (Yamane et al., 1984)
AE  ECg Ci4.15AEs
96 ECs 0.09 mg/L ( ) (Lewis and Hamm, 1986)
7-2 ( )
AE /
() (mg/L)
Selenastrum Ci.14AE, 24+ 2 | 48 ECs, 2-4 Yamaneet al.,
capricornutum ? | Cy5.14AEq 4-8 1984
( ) Ci12.14AE5 10
Ci14.15AEg US EPA |24+ 2 |96 ECso 0.09 | Lewis&
ASTM? (n) Hamm, 1986
Cio.15AE, U.S. EPA 25 96 ECs 0.7 Dornetal.,
br-C3AE; 7.5 | 1993
br'C12_15AE7 100
(m)
Microcystis C12.14AEg 24+ 2 | 72 ECso 10-50 | Yamaneetal.,
aeruginosa 1984
( ) | Ci415AEs 24+ 2 | 96 ECs 0.60 | Lewis&
(n) Hamm, 1986
Nitzschia Ci2.14AEg 24+ 2 | 48 ECs 5-10 | Yamaneet al.,
fonticola 1984
(
)
(m): (n): :
1) : Pseudokirchneriella subcapitata  2) (American Society for Testing and Materials)
3) br-,
7.1.3
AE 7-3
AE
48 96
LCsxy, AE 0.1 11.6 mg/L (Dorn et a., 1993; Lewis, 1983; Maki,

1979; Maki and Bishop, 1979; Salanitro et al., 1988; Wong et al., 1997)
AE
Ci15AE; 48 (Lewis and Suprenant,

LCsx 1.0 6.8mg/L

15



1983)

21 ECs, 028 0.46mg/L NOEC
0.24 mg/L (Maki, 1979) 7 NOEC 10 4.0mg/L (Dornet al.,
1993) 7 NOEC 0.17 0.70 mg/L (Masters
etal., 1991)
AE L C50 EC50 C14A El
48 LCs 0.10 mg/L AE EO 10 6 12
AE LGy ECso Cis15AE7
21 ECy 0.28 mg/L NOEC Cua15AE7
7 NOEC 0.17 mg/L
7-3 ( )
AE / / pH
() | (mgCaCOyL) (mg/L)
Daphnia Cio.15AE, u.S. 25 150 ND | 48 LCs 0.76 | Salanitro
magna 24 EPATG et al., 1988
( 600/4
) -85-013
CuAE; uU.S. 21 120 7.4 | 48 LCs 0.83 | Maki &
CuAE, 24 EPATG +1 + 1.53 | Bishop,
CuAE; (660/3- 0.2 0.73 | 1979
CAE, 75-009) 1.76
CiAEs 4.19
CuAEg 10.07
(an)
CuAE, 1 u.S. 21 120 7.4 | 48 LCs 0.14
CuAE, EPATG +1 + 0.24
(660/3- 0.2
75-009)
C12.13AEs 5 21 120 7.4 | 96 LCs | 1.14 | Maki, 1979
Cia15AE, 12 +1 + 0.43
0.2
Cia15AE, us. | 222 135 8.2 | 48 LCs | 0.62 | Lewis,
24 EPATG -8.4 (m) 1983
(1975)
Ci2.15AEg us. |25 150 ND | 48 LCxo 1.3 | Dorn
br-CAE,Y | 24 EPATG 9.8 | etal., 1993
br-Cy,.1:AE; 600/4 11.6
-85-013 (m)
Ci2.13AEs ND u.s. 20 ND ND | 48 ECs | 0.46 | Wong
Ci2.13AEs EPATG | + 2 0.59 | etal., 1997
C12.13AEs 5 GLP 0.74

16




AE / / pH
() | (mgCaCOy/L) (mg/L)
Ci.15AE 14
Cis-15AE13 1.2
(m)
Daphnia CuAE; 1 u.s. 21 120 74 |48 LCx 0.10 | Maki &
pulex Ci/AE, EPATG | =1 + 0.21 | Bishop,
( (660/3- 0.2 (an) | 1979
) 75-009)
Asellus sp. Cis.15AE; u.s. 22 165 8.1 |48 LCx 6.2 | Lewis&
( 5.3mm EPATG | £ 1 -8.9 (n) Suprenant,
) 660/3- 1983
75-009
Gammarus Cis.15AE; u.s. 22 165 8.1 |48 LCx 14 | Lewis&
sp. 4.3 mm EPATG | £ 1 -8.9 (n) Suprenant,
( 660/3- 1983
) 75-009
Culex pipens | C3AE; 27 ND 7.5 | ECs 13 Maxwell &
( Ci13AEg -8.0 29 Piper, 1968
) CisAEy 24 44
C1:AE,, 64
Paratanytar | Ci415AE; U.S 22 165 81 |48 LCso 5.0 Lewis &
sus 3.6 mm EPATG | £ 1 -8.9 (n) Suprenant,
parthenogen 660/3- 1983
ica 75-009
(
)
Dugesiasp. | Cis15AE; u.s. 22 165 8.1 |48 LCx 10 | Lewis&
( 3.4 mm EPATG | =1 -8.9 (n) Suprenant,
660/3- 1983
) 75-009
Dero sp. Cus15AE; u.s. 22 165 8.1 |48 LCx 26 | Lewis&
( ) 6.0 mm EPATG | £ 1 -8.9 (n) Suprenant,
660/3- 1983
75-009
Rhabditis sp. | Cy4.1sAE; u.s. 22 165 8.1 |48 LCx 6.8 | Lewis&
( ) 0.3mm EPATG | £ 1 -8.9 (n) Suprenant,
660/3- 1983
75-009
Americamysi | C13AE; g 3-8 u.s. 25 7.7 |48 LCy | 2.24 Hall et al.,
sbahia EPATG | £ 1 24-29 -8.0 1989
( 600/4-8 %0
) 5/013
Daphnia Ci2.13AEg 5 21 120 74 |21 LCx 0.93 | Maki, 1979
magna 12 +1 + 21 ECsg 0.46
( 02 |21 NOEC | 0.24
) (m)

17




AE / / pH
() | (mgCaCOyL) (mg/L)
Ci4.15AE; 21 120 74 |21 LCs | 0.37
12 +1 + 21 ECs 0.28
02 |21 NOEC | 0.24
(m)
Ci2.15AEg u.s. 25 150 ND |7 NOEC | 1.0 |Dornetal.,
br-Ci3AE; 24 EPATG 2.0 | 1993
br-Cis.1sAE; 600/4 4.0
-85-014 (m)
Ceriodaphni | Cy14.15AE7 27 169 78 |7 NOEC | 0.17- | Masters
adubia 24 8.2 0.70 | etal., 1991
( (n)
)
ND: (an): + 20%
(m): (n):
1) br-,
714
AE 7-4
AE
12 15
AE 48 96 LCsy 048 82 mg/L EO 48
96 LCso 3 12 048 12 mg/L 13 25 1.0 82 mg/L
(Dorn et al., 1993; Kikuchi and Wakabayashi, 1984; Macek and Krzeminski, 1975; Maki, 1979;
Maki et a., 1979; Reiff et al., 1979; Turner et al., 1985; Wong et al., 1997, , 1977) 7
7 LCsy 0.71 4.6 mg/L
7 NOEC 04 1.0 mg/L (Dorn et al., 1993;
Turner et al., 1985)
AE EO
Cp,AE 48 LCso EO 3 25
2.4 mg/L 82 mg/L
CpAE 1 LCso EO 2 20 1.9 mg/L 150 mg/L
(Gloxhuber and Fischer, 1968; Kikuchi and Wakabayashi, 1984) EO
Cis15AE; 30
Cip13AEss 1 NOEC 0.18 0.32 mg/L (Maki, 1979)
AE LCso
Ci.15AE, 96 LCso 0.48 mg/L NOEC

CussAE; 30 NOEC 0.18 mg/L

18




7-4 )
AE / / pH
() |(mgCaCOy/L) (mg/L)
Pimephales Ci.15AE; 7-27 uU.s. 25 150 ND | 96 LCs 0.48 | Saanitro
promelas EPATG (m) | etal., 1988
( ) 600/4
-85-013
Cus.15AE; 15 100 74 | 96 LCx 1.2 | Makietal.,
96 NOEC | 0.8 | 1979
C1o.15AEg 7-27 u.s 25 150 ND | 96 LCx 16 | Dornetal.,
br-Ci,AE, Y EPATG 45 | 1993
br-Ci,.15AE; 600/4 6.1
-85-013 (m)
Ci5.15AEg 1 25 150 ND | 7 LCx 13
br-C3AE; 1.8
br-Ci,.15sAE; 4.6
(m)
Ci5.15AEg 1 u.s. 25 150 ND | 7 NOEC 0.4
br-C3AE; EPATG 1.0
br-Ci,.15sAE; 600/4 1.0
-85-014 (m)
Cq.11AEg ND u.s. 20 ND ND | 96 LCx 8.5 | Wong
Co.11AEg EPATG | + 2 11 | eta., 1997
CAE, TSCA 39
C11AEg GLP 7.1
C15.13AEs 1.0
C1,.13AEg 0.96
C15.13AEg 5 13
Ci.15AE 14
Ci4.15AE 3 1.0
(m)
Oryzias latipes | C,AE; Js 21-22 25 6.7 | 48 LCx 2.4 | Kikuchi &
( ) C,AE, 175-322 | K0102 -7.1 3.0 | Wakabayashi
C,AEg mg -1981 35 |,1984
C,AE;3 2.3-2.6 12
C1AE 5 cm 25
C,AEs 82
Lepomis Ci5.15AEg 21 38 71 | 24 LCx 2.7 | Macek &
macrochirus 10g +1 96 LCs 2.1 | Krzeminski,
( ) 1975
Carassius Ci5.15AEg 5+ 0.5 Js ND ND ND | 48 LCx 14 ,
auratus s-C12_14AE72) cm K-0102 3.3 | 1977
( ) sCi2.14AEg 5.1
5Cir.14AE 12.0
Leuciscusidus | Cio.14AEg 5.0-7.0 20 150 ND | 48 LCx 14 | Reiffetal.,
( 268 96 LCx 1.8 | 1979
) 268 96 LCx 2.7
Ci0.14AE1p11 | 5.0-7.0 20 150 ND | 48 LCx 3.0
268 96 LCx 4.5
268 96 LCx 4.1
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AE / pH
() |(mgCaCOy/L) (mg/L)
C,AE, 5cm 18-20 16.4d ND | 1 LCxo 1.9 | Gloxhuber &
Ci,AE, 4 Fischer,
C1,AEs 5 1968
C,AEg 7
C1,AE 10
C,AEp, 20
C1,AEy, 30
C1,AE; 40
C1,AEg 100
C1,AEy 150
Rasbora Ci2.14AEg 1.3-3.0 20 20 ND | 48 LCs 12 | Reiffeta.,
heteromorpha | Ci5.14AE1011 cm 48 LCs 1.6- | 1979
( 2.8
) 96 LCso 1.6-
2.8
Salmo trutta Ci12.14AEg 2.8,5.8 15 26-30 ND | 96 LCso 0.8 | Reiffetal.,
( ) Ci12.14AE11 | 2.8,5.8 26-30 0.8 | 1979
Ci12.14AE911 | 2.0-4.0 250 1.8
cm
Oncorhynchus | Cy415AE; 15 270 7.1 | 96 LCs 0.91 | Turner
mykiss +1 74|17 LCxo 0.71 | etal., 1985
( ) Ci415AEL 96 LCs 1.12
7 LCs 0.98
Pimephales Cir.13AEg 5 21 120 74 |1 NOEC | 0.32 | Maki,
promelas +1 + (m) 1979
( 0.2
) Ci4.15AE; 21 120 7.4 | 30 0.18
+1 + | NOEC (m)
0.2
ND: (m):
1) br-: 2) s-: secondary (2 )
7.15
( 7-5
( 8 ) ( 46 ) AE( Lorodac724:
EO ) 72 LCso
459 3.5 mg/L 4.59 mg/L 72
AE 3.5 mg/L
(Cardellini and Ometto,
2001)

20




7-5 ( )

AE / /
() (mg/L)

Xenopus laevis | Lorodac724 ND | 72 LCx Cardellini
( ( () 459 | & Ometto,
) ) ( 8 ) 2001

« ) 35
(46 )
ND:
7.2
721
AE 7-6
8 2 sec-Cya.15AEy
0 10 100 500 1,000 mg/L
12 10 mg/L 2 (Penicillium simplicissimum
Penicillium stoloniferum) 6 (Actinomucor harzii Aspergillussp. Aspergillus
ustus Penicilliumlilacinum Penicillium steckii  Sporonema sp.) 100 mg/L
AE
AE (Lee, 1970)
7-6 ( )
AE
() (mg/L)

L sec-CpsAEY | 24-26 | 12 ECi00
Actinomucor harzii
Aspergillus sp.
Aspergillus ustus
Penicillium lilacinum
P. simplicissimum

P. stoloniferum

100 Lee, 1970

P. steckii
Sporonema sp.
1) sec-: 2

7.2.2

AE 7-7

Phalaenopsis sp. Epidendrum sp.
AE 1,000 mg/L Ci2-15AEg
Phalaenopsis sp. 5 40% Ci3AE, 70% 10 mg/L
Epidendrum sp. Ci215AE9 10 mg/L C13AEg

100 mg/L (Ernst et a., 1971)
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7-7 ( )

AE / /
() (mg/L)
Phalaenopsis sp. | Ci.15AEg ND ND 5 LCeo 1,000 | Ernstetd.,
( ) NOEC 10 | 1971
Ci3AEy 5 LCs 1,000
NOEC 10
Epidendrumsp. | Ci.15AEg ND ND 5 NOEC 10 Ernst et al.,
( ) C1sAEg 5 NOEC 100 | 1971
ND:
7.2.3
7.3 ( )
( ) (AE)
AE
ECs 15 114mg/L 0.6 50 mg/L
100 mg/L  Cyp.5AE;
AE
483 96

ECs AE 0.09 10mg/L

Cis15AEs 96 ECsy 0.6 mg/L Ci214AEg

48 ECs, 5 10mg/L

AE ECs
Cis15AEs 96 ECso  0.09 mg/L GHS I
AE
48
96 LCs AE 0.1 11.6 mg/L
GHS (I AE
Cis1sAE; 48 LCs 1.0 6.8 mg/L
Ci415AE7 21 NOEC 0.24 mg/L
7 NOEC 0.17 0.70 mg/L
AE LG5y ECg NOEC
Ci,/AE; 48 LCso 0.10 mg/L AE

EO 10 6 12

Cia1sAE; 7 NOEC 0.17 mg/L
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AE

Ci2.1sAE
48 96 LCso EO 0.48 82 mg/L GHS
(I AE
Cu1sAE; 30
NOEC 0.18 mg/L Ci.13AEes 1 NOEC 0.32 mg/L
AE NOEC Cis15AE7; 30
NOEC 0.18 mg/L
AE
EO
EO AE LCso
EO
AE ( Lorodac724 )
sec-Cy1.15AEg
Ci215AEg  Ci3AE 5
NOEC 10 100 mg/L
AE AE
AE EO 10 6 12
GHS I NOEC
0.17 mg/L 0.18 mg/L
(
Pseudokirchneriella subcapitata) Cis.15AEg 96 ECs, 0.09
mg/L
8.1
( ) (AE) 8-1
a.
AE a - ( EO) 14c
AE
( 60 90kg 5 6 [/ ) EO Yc
C1,AEs C13AEs 50 mg (95u Ci) 144
1 2 144
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AE 1.3 1.7y gAE/g
AE
(Drotman, 1980)
2 ) EO 4c CAEs  50%
1 mL (100 mg) 6 1 2%
74 88%
AE AE
(Drotman, 1980)
AE SD ( 2 1 ) Yc
C1AEs CisAEs CisAE; EO Yc C1AEs CisAEs CuAE; 25 mg (10u Ci)
72
2 11% 74 82%
AE (Drotman, 1980)
Wistar 3 10 /) (10 cm?) 1 4c
CAE; CpAEs CpAE CisAE; 1% 200p L 48
AE 1%
86 102%
2 % 1%
CpAE; CpAEs CpAEy CisAE; 48 4.38
488 085 8.3u g/cm’ EO 6
(Black and Howes, 1979)
SD ( 2 4c
C1AEs CisAEs CisAE; EO 4c CiAEs CisAEs CuAE; 1 mg/mL
0.5mL 72 3 )
43 60% 22 37%
AE (Drotman, 1980)
b.
AE )
C.
SD [1-C] (C1,AE) 2.96u g
24
3 (Roper et al., 1995)
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( 60 90kg 5 6
C13AEs 50 mg (95u Ci)
12
79% 144
13% 144

3%
( 60 90kg 2 )

144
2%
SD ( 2 )
EO e C1oAEs CisAEs
14C
12
52%
CisAEs CuAE;
2 3%
e AE
03 1.0%
(Drotman, 1980)
SD
4% 22%

6 15%

AE

) EO e C1AEs
144
56 73% 24 60
63 81% 4 7% 3

90% 24
12 13
13% (Drotman, 1980)

EO 4c C1,AEs 100 mg (100 Ci)

1

(Drotman, 1980)

“c CioAEs CisAEs CisAE;
CiAE; 72
CioAEs CpAEs CisAE
EO “c C12AEs
52 55% 23 271%
EO
05 15% 2 9%
AE EO 72
AE 12 15
0.2 0.5%

(Drotman, 1980)

AE
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8-1 )
AE
C1oAEg _ Drotman,
C13AEs 50 mg (95p Ci) AE 1980
(60-90 kg) (
56 / EO
14C _
) (%)
14C_ 14C_EO
CpAEs CiaAEs CioAEs CiAEg
( )
0-12 558 56.6 599 725
0-144 754 631 785 80.8
0-144 4.0 6.9 5.7 3.8
(CO,)
0-144 3.0 133 4.8 3.8
C1,AEg _ Drotman,
(EO 100 mg 144 1980
(60-90 kg) ¢ ) (100u Ci) 74-88%
2
6
1-2%
0%
0%
_ Drotman,
SD C1,AEs 25 mg (10p Ci) AE | 1980
C13AEg
2 |/ CiAE,
CisAE; -
(EO AE 5-10
e ) 72
75%
14C
(Ci2AEs  CisAEs CisAEY)
52%
EO Y“c
(CAEs CisAEs ClAEY)
AE
52-55%
23-27%
2-3%
EO
( EO Yc )
0.3-1.0%
0.5-1.5%
2-9%
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AE
CAE; - Black &
Wistar C1,AEg 48 (u g/cm?®) | Howes,
C,AEs, C1,AE; 4.38+ 0.54(3) 1979
310 / CisAE; CiAE, 4.88+ 0.42 (9)
([1-%C] C1,AE g 0.85+ 0.26 (3)
CisAE; 8.3t 4.5 (10)
)
@)
C1,AEg _ Drotman,
SD Ci3AEg AE 72 1980
CiAE; 1 mg/mL 50%
2 CisAE, 0.5mL
( (2u Ci)
14C 14C
) (CAEs CisAEs CisAEY)
Ci,AEq 4%
CisAE, 22%
0.2-0.5%
6-15%
[1-*C] Roper et al.,
sD C1sAEsp 2,964 g 24 1995
(9.4u Ci) 3
8.2
( 8-2
Ci213AEss  CuaasAEr Ci1sAEss  10% 0.5 mL
8 24
Cia.15AE7 0.4 mL 10 4 24
(Benke et al., 1977)
CioAEs CpAEy; 50 0

60% (w/v)

20%

C12AEs
ClZA E7.13

0.1 mL

C12AE1l,

(Schulz, 1952)

51

(CIR Expert Panel, 1983)

AE

CAEs CrAEz

CipAEy 10 15

51 18

(Berberian et al., 1965)

2,551

(Hartung and Rudolph, 1970)

38




Cip.13AEs CuuisAE;  2.5% 176 144 3 (24
3 /) 17 48 96
C1213AEs 1
Cia15AE7 C1213AEg C1213AEs
( 0.1%)
(Brown and Benke, 1977)
CAE, 0.1mL 50 72 10
72 (CIR Expert Panel, 1983)
C1AEL; 10 48 7 48
1 (CIR Expert Panel, 1983)
C1AES; 25% 0.1 mL
168 48 3 / 3 3
(CIR Expert Panel, 1983)
AE
8-2 ( )
AE /
10% C15.13AEgs: Benkeet al.,
8 Ci13AEss | 0 10% 1977
0.5mL
10 C14_15A E7 04 mL C14_15AE7
4
C,AE, - CIR Expert
50 CpAE,; |0 60% (w/v) Panel, 1983
0.1 mL
72
C1,AEg 51 21 Berberian
51 : et a., 1965
0 10 15 20%
9
24
CoAE; 13 1-2% 2,551 38 Hartung &
2,551 CAE g Rudolph, 1970
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AE /
Cio.13AEg C1,.13AEsg Brown &
(176 ) : 176 1 Benke, 1977
320 2.5%
Cis15AE7 Cis15AE;
(144 ) | 24 144
3 / 3
17
48 96
C,AE, 50 CIR Expert
50 : Panel, 1983
0.1mL
72 @ )
10
72
C1oAE,; 10 1 CIR Expert
10 Panel, 1983
48 @ )
7
C1oAE,; 168 CIR Expert
168 : Panel, 1983
25% 0.1 mL
48 /
3 / 3
3
8.3
8.3.1
AE 8-3 (Talmage, 1994)
AE LDso 1,170 (C12AE11_9) 7,600 (C]_zAE4) mg/kg
(CIR Expert Panel, 1983; Grubb et al., 1960) 544 (Ci4.15AE) 9,800
(C10,12,14AE» 7) mg/kg (Shell Research, 1984a,b; Vista Chemical, 1985) LDsg
EO EO
2 AE LDsg AE
710 (Ci214AEy) 1,180 (Cyi2.14AEss) mg/kg (Union Carbide Corporation, 1988; Vista
Chemical, 1979aq) 1,650 mg/kg (C12.13AEg) (Benke et al., 1977) 1,500

(Clz_lgA EG) 10,000 (C14_15A E7) mg/kg
AE

(Benkeet a., 1977)

LCs 1,500 (C12_13A EG) 6,600 (C12’14A E7) mg/m3 (4
) (Benke et al., 1977; Vista Chemical, 1985)
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LDs
Research, 1984a,b; Vista Chemical, 1979b)

2,000 (Ci1215AEY)

(Benke et al., 1977; Shell Chemical, 1984; Union Carbide Corporation, 1987)

(C12.13AEs) mg/kg (Benke et al., 1977)

LDso

LDsy 100 mg/kg (Tamage, 1994)
Ci213AEes Cia15AE7
( ) Ci213AEss
CusAE;

(Benke et al . 1977) C12_13A E6_5

100 209 mg/kg

11,800 (C12’14A E65) mg/kg (She”
2,000 (C12.13AEg) 5,000 (Ci4.15AE13) mg/kg

2,000

C12.13AEss

15 (Zerkle et al., 1987)
(Benke et al., 1977)
Ci213AEes Cia1sAE7 4
(Benke et
a., 1977)
8-3 (
1,170 544 710 1,500
(CIZA E11.9) (Cl4-15A Ell) (C12- 14A En) 11 650 (C12-13A EG)
LDso (Mg/ka) | *7 600 -9,800 -1,180 ND (C12.15AEe) 10,000
(CIZA E4) (C1 0,12 14A E2.7) (C12- 14A E6.5) (Cl4-15A E7)
1,500
(C12- 13A EG)
L Cso(mg/m?3)Y ND 6,600 ND ND ND ND
(C12,14A E7)
4 )
2,000 2,000
(Cr2-15AEY) (C12-15AEg) 2,000
LDso (my/kg) ND -11,800 -5,000 (C12.15AE¢) ND ND
(C1214AEg5) | (Cia15AEsn)
100-200 209 250-667
L Dso 100 (CLAE;)
(C1sAEs, (C1sAEs, ND ND
(mg/kg) CLAE;) CLAE;) (C1AEY) -667
14 7. 144 7. ( C13 A EG)
68
L Dsp 100 (Cra15AE7) 40
ND ND ND
(mg/kg) (C1AEy) -390 (Cra15AE?)
(CAEy)
ND: 1)
8.3.2
AE New Zealand White (NzwW
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) (6 / ) C12.13AEs 1% 0.5 mL Cia15AE7 10% 0.5 mL

24 Ci2-13AEs Cu1sAE;
(Benke et al., 1977)

Ci213AE Ci215AE  CyaasAE 0.5

mL 24 72
Ci213AE  Cpoi5AE 0.1%
Cus1sAE EO 7 18
(Shell Chemical, 1984)

AE NZW C1.13AEsg

Cu1sAE;  10% 0.1 mL 1 7
14
Ci213AEs  Cis15AE7
35 10%
14
(Benke et al., 1977)

Ci213AE  Cio1sAE  CusisAE Ci213AE

CpisAE CuyisAE  0.1% 0.1 mL 1 1 1 14

C1213AE Ci215AE Cig5AE 0.1%

Cia3AEss CuasAE, 1%
(Shell Chemical, 1984)

AE 0.1%
8.3.3
AE ( 12
) 1% 5mL/ 10
10 2

(Grubb et al., 1960)

(maximization) Cio13AE;
C1213AEes Ci213AE7 Cio15AEs Ci215AE7 CioasAEy Cig15AE7 Cua1sAEn Cia1sAE13 Ciaa5AEss
(Shell Chemical, 1984)
AE
AE
CAEs 8
0.1% (w/v) 5 0.3%
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10 0.01%
0.1%
(200 mg ) Dunkin-Hartley
21
CiLAEs (Bergh et al.,
1998a3,b)
AE AE
8.34
AE 84
a.
FDRL ( 6 /) CpAE;0 005 024 1.18%(0 25 120 590
mg/kg/ : Talmage, 1994 Talmage ) 4
CiAE;
(Grubb et al., 1960)
SD ( 10 / ) CpAEO0 195 390 780 mg/kg/ 22 ( )
390 mg/kg/ 780 mg/kg/
10 2 (Berberian, 1965)
SD ( 20 / ) Ci13AEs Cua1sAE; 0 1,000 5,000 10,000 ppm (0
50 250 500 mg/kg/ : Talmage ) 91 ( ) Ci213AEs
5,000 ppm 10,000 ppm
Ciua15AE7 10,000 ppm
( )
5,000 ppm
(Brown and Benke, 1977)
SD (200 / 50 / ) Cp1AEE0 01 05 1.0% (0 50 250
500 mg/kg/ : Talmage ) 104 ( )
0.1% ( 13 ) 0.1 05% 13
20 0.5% 12 30
0.5% ( 12 ) (52 )

1.0% 6
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1.0%

29
(Procter & Gamble, 1981a)
NOAEL 1.0%
(500 mg/kg/ )
SD (14 15 / ) CuisAE;0 01 05 1.0% (0 50 250 500 mg/kg/
: Talmage ) 104 ( )
0.5%
1.0%
(
15% 35% )
26 (Procter & Gamble,
1981b) NOAEL
1.0% (500 mg/kg/ )
( 12 / ) Cuu1sAE; 0 300 1,000 3,000 10,000 ppm (0 15
50 150 500 mg/kg/ : Talmage ) 13 ( ) 1,000 ppm
3,000 ppm
10,000 ppm
10,000 ppm
(Shell Research, 1982a)
b.
FDRL (9 / ) CpAE;0 200mg/L 1
2 10 (5 2 5 )
9 7
2 1
(peripheral hemorrhage) (Grubb et a., 1960)
C.
ICR Crp1sAEs 0 02 1.0 50% 0.1mL (0 10 50 250 mg/kg/
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) 18 a /

3 /)

(Goyer et al., 1981; Procter & Gamble, 1981c)

NZW ( 3 /) ( 160cm’)  CisAEs (2mL) 0 50 mg/kg/
CuasAE; 0 20 50 mg/kg/ 13 @a / 517 )
C12-13AE6
Cis15AE; 20 mg/kg/
50 mg/kg/
(Brown and Benke, 1977)
Ci213AEs Cis1sAE;  NOAEL
50 mg/kg/ NOAEL
LOAEL
d.
( ) ( 3 1) C12AE, (
ASK-010 )Y () ( : 5% )0 3 6 12 mgkg/ 28 @ /
14 ) 4 Ci2AE
3 mg/kg/
6 mg/kg/ 12 mg/kg/
3 mg/kg/
6 mg/kg/ 12 mg/kg/
4 4
Ci2AE
Ci2AE
3 mg/kg/ (
1989)
() 1 10 30mg
1 300 mg ( , 2004)
AE Ci2.13AEs Cra15AE;
500 mg/kg/
CiAE;
Ci213AEs Cia15AE;
50 mg/kg/
C12AEy
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ClgAEg

AE NOAEL
C12_13AE6 C14_15AE7 104 500 mg/kg/
(Procter & Gamble, 1981a,b) Ci2.13AEg CusisAE; 13
50 mg/kg/ (Brown and Benke, 1977) NOAEL
LOAEL
8-4 ( )
AE
CAE; 4 0 0.05 0.24 Grubb
FDRL ( ) 1.18% (O et al., 1960
25 120 590
29 mg/kg/
6 / . Tamage
l))
Ci,AE 22 0 195 390 | 390 mg/kg/ : Berberian,
S D) ( ) 780 1965
125+ 2 g mg/kg/ 780 mg/kg/
10 /
2/10
Co.13AEs 91 0 1,000 5,000 ppm : Brown &
D ( ) 5,000 10,000 : Benke,
ppm (0 50 : 1977
250 500
50-70 g mg/kg/ 10,000 ppm:
20 / . Tamage :
)
Cu1sAE; 91 0 1,000 10,000 ppm:
( ) 5,000 10,000 :
ppm (0 50
250 500
ma/kg/
. Tamage
)
Cu1sAE; 13 0 300 1,000 ppm : Shell
( ( ) 1,000 3,000 : Research,
) 10,000 ppm 3,000 ppm : 1982a
(0 15 50 :
12 / 150 500 :
mo/kg/ 10,000 ppm:
. Tamage :
)
C12.13AEs 104 0 01 05 |0.1% : Procter &
SD ( ) 1.0% : Gamble,
(0 50 250 (01 05% ) 1981a
100 / 500 0.5%
mag/kg/ :
50 / . Tamage
)
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AE

1.0%:

0 1.0%

NOAEL: 1.0% (

Cu1sAE, 104 0 01 05 |05% Procter &
SD 1.0% : Gamble,
:78-203g (0 50 250 : 1981b
:88-176g 500 1.0%:
14-15 mg/kg/ :
/ . Talmage
)
NOAEL: 1.0% (
CpAE; 10 0 200 mg/L | 200 mg/L: Grubb
FDRL (2 / 7/9 et al., 1960
5 -2 2/9
9 / -5 ) 1/9
Ci.13AEs 18 0 02 10 | 02% Goyer
ICR @a 7/ 5.0% etal., 1981;
3 /) 0.1mL Procter &
(0 10 50 Gamble,
250 mg/kg/ 1981c
2))
C1.13AEg 13 0 50 50 mg/kg/ Brown &
New @a 7/ 5 | mg/kg/ Benke,
Zealand /) 1977
White Cis15AE- 13 0 20 50 20 mg/kg/
@a / 5 [ mg/kg/
2-3kg /) 50 mg/kg/
3 /
NOAEL: 50 mg/kg/
)
CpAEy 28 0 3 6 12| 3mgkg/ ,
Beagle @a / mg/kg/ : 1989
6 mg/kg/
3 / 14 ) :

12 mg/kg/
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AE

(NOEL):3 mg/kg/

1) Tamage, 1994

2 0.02 kg (IPCS, 1990)
8.3.5
AE 8-5
(12 /) 60 (24 1) 14
C,AE;, 0 6% (0 24 mg/kg/ ) 13
(CIR
Expert Panel, 1983)
CAE;, 0 6% (0 24 mgkg/ ) 6
15
(CIR Expert Panel, 1983)
SD 25 1) Ci2AE; 0 0.05 0.1 0.5% (0 25 50 250 mg/kg/ : Talmage
) Fo 13 F, 2
(= 25 1) 60
0.5%
(Procter & Gamble, 1977a)
0.5%
(734 )
Ci2AEs 0.5%
NOAEL  0.5% (250 mg/kg/ )
SD 25 1) Cis15AE; 0 0.05 0.1 05% (0 25 50 250 mg/kg/
Talmage ) Fo 13 F, 2
Fi 25 1) 60
0.5% (= F,
13 26 Fo
37
20
21 F.
20 30 (Procter
& Gamble, 1977b) 0.5%
(7.3.4
) Cis15AE; 0.5%
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NOAEL

0.5% (250 mg/kg/ )

SD ) CussAE; 0 0.05 0.1 05% (0 25 50 250 mglkg/
Tamage ) Fo F1 6 15 20
0.5%
Cia15AE;
0.5% (Procter & Gamble, 1977b)
Cus15AE; NOAEL 0.5% (250 mg/kg/ )
CAE;, 0 6% (0 24 mg/kg/ ) 6
18
(CIR Expert Panel, 1983)
AE CioAE, CpAEs  CuuisAE, 3
3 AE ClgAEG C14_15AE7
250 mg/kg/
NOAEL 250 mg/kg/ (Procter
& Gamble, 1977a,b)
85 )
AE
CAE, 0 6% 6%: CIR Expert
( ) ) | (0 24 mg/kg/ Panel, 1983
012/ )
224/ 60
14
21
CAE, 0 6% 6%: CIR Expert
( ) y | (0 24 mg/kg/ Panel, 1983
6-15 )
C,AEs 2 0 005 01 0.5%: Procter &
D ) 0.5% Gamble,
25 _ (0 25 50 250 1977a
Fo mg/kg/ :
13 Tamage y
F
NOAEL: 0.5% ( )
Cia15AE; 2 0 005 01 0.5%: Procter &
D ) 0.5% Gamble,
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AE
:105-185¢ . (0 25 50 250 Fi 1977b
: 99-163g Fo mg/kg/ : F2
25 |/ 13 Tamage D)
F,
2 0 005 01 0.5%:
0.5%
_ (0 25 50 250
Fo F1 | mg/kg/
Tamage ) | NOAEL: 0.5% ( )
6-15
20
CAE, 0 6% 6%: CIR Expert
( ) ( ) (0 24 mg/kg/ Panel, 1983
6-18 )
1) Talmage (1994)
8.3.6
AE 8-6 ( ) 8-7
a. invitro
6 AE
5 2 SO

(Dean et al., 1985; Shell Research, 1982b; Shell Toxicology Laboratory, 1981; Texaco
Chemical, 1990a,b; Zeiger et al., 1987)

Ci,AE (Myhr and Caspary, 1991) Ci,.15AE;
Saccharomyces cerevisiae (Dean et al., 1985)
Cis15AE; Ci2.14AE; Ci2114AEy
DNA (Shell Research, 1982b; Texaco Chemical, 1991a,b)
b. invivo
CiL,AE (Foureman et al., 1994)
Ci214AE; Ci214AE;  Cip14AEy  CioAE 3

(Shelby et a., 1993; Shell Research, 1982b; Texaco Chemical, 1990c,d)

7 AE
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DNA

invivo
AE
8-6 ( )
1)
AE 159
in CAE 0-333 Zeiger et d.,
vitro TA98 TA100 M o/plate 1987
TA1535 TA1537
C13AEs 2,000 Shell
TA98 TA100 U gplate Toxicology
TA1535 TA1537 Lab., 1981
TA1538
Ci1/AEs 0.5-100 Texaco
TA98 TA100 M o/plate Chemical,
TA1535 TA1537 1990a
TA1538
C.14AEg 0.5-100 Texaco
TA98 TA100 M o/plate Chemical,
TA1535 TA1537 1990b
TA1538
Cir.15AE; 0.2 —2,000 Deanetal.,
TA98 TA100 u g/plate 1985
TA1535 TA1537
TA1538
Cir.15AE; 0.2 —2,000 Deanetal.,
WP, WP, uvr U g/plate 1985
Ciu1sAE; 1,000 — 4,000 Shell
TA98 TA100 M o/plate Research,
TA1535 TA1537 1982b
TA1538
Ciu1sAE; 0.2-2,000 Deanetal.,
TA98 TA100 M o/plate 1985
TA1535 TA1537
TA1538
Ciu1sAE; 1,000 — 4,000 Shell
WP, WP, uvr M o/plate Research,
1982b
C,AE 5-30 Myhr &
nL/mL Caspary,
L5178YTK*" 1991
Cio.15AE; 50 Deanet d.,
Saccharomyces M L/mL 1985
cerevisiae JD1
CusAE; 10 15 20 ND | Shell
25 Research,
M og/mL 1982b
DNA Cp1AEs 0.25- 100 ND Texaco
M g/mL Chemical,
1991a
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1
AE T
Ci.14AEg 0.025-5.0 ND Texaco
M g/mL Chemical,
1991b
in C,AE 12,500 Foureman
vivo ppm etal., 1994
Basc
Cr1/AE; 250 500 Shell
1,000 Research,
mg/kg 1982b
Ci14AEs ICR 100 Texaco
mg/kg Chemical,
1990c
Ci214AEy ICR 50 Texaco
mg/kg Chemical,
1990d
C,AE B6C3F; 31.25-125 Shelby
mg/kg etal., 1993
1) ND:
8-7 ( ) ( )
DNA
b ND ND ND
/ ND ND ND
ND ND ND
ND
(invivo) ND ND ND
1) ND:
8.3.7
AE 8-8
B6C3F, ( 50 / ) CAEO 6,000 12,000ppm (0 900 1,800 mg/kg/
) « )
(Haseman et al., 1984) U.S.NTP 86
SD (100 / 50 / ) CiasAEs0 0.1 05 1.0% (0 50 250
500 mg/kg/ . Tamage ) 104 ( )
0.1%
0.5%
1.0%
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29
(Procter & Gamble, 19814)

SD (14 15 / ) CuasAEZ0 01 05 1.0% (0 50 250 500 mg/kg/
: Talmage ) 104 ( )
0.5%
26
(Procter & Gamble, 1981b)
F344 ( 50 / ) Cp,AE 0 3,000 6,000 ppm (0 150 300 mg/kg/
) 2 (¢ )
(Haseman et al., 1984) U.S.NTP 86
ICR CpasAEs 0 0.2 1.0 50% 01 mL (O 0.2 1.0 5.0 mg/ky/
IPCS,1990 ) 18 @a / 3 /)
(Goyer et al., 1981; Procter & Gamble, 1981c)
3 AE Ci,AE 1,800 mg/kg/ Ci2.13AEs
Ci2.13AEg 500 mg/kg/
AE (ACGIH, 2003; IARC, 2003; U.S. EPA, 20083;
U.S. NTP, 2002; , 2003)
8-8 ( )
AE
C,AE 2 0 6,000 Haseman
B6C3F; ) 12,000 etal., 1984
ppm
50 / (0 900
1,800
mg/kg/
2))
Ci2.13AEs 104 0 01 Procter &
D CisisAE; ) 05 1.0% Gamble,
(0 50 1981a,b
250 500
mg/kg/
Talm.age
3))
Cio13AEs 104 0 01 0.1% Procter &
D ) 05 1.0% : Gamble,
(0 50 0.5% 1981a
100 / 250 500 :
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AE
mg/kg/
50 / :
Tamage 1.0%:
3)) .
29
Cua15AE; 104 0 01 0.5% Procter &
D ( ) 05 1.0% : Gamble,
:78-203¢g (0 50 1981b
:88-1769g 250 500
14-15 mg/kg/ 26
/ :
Tamage
3))
C,AE 2 0 3,000 Haseman
F344 ( ) 6,000 etal., 1984
ppm
50 / (0 150
300
mg/kg/
4))
Ci2.13AEs 18 0 02 Goyer et
ICR @a 7/ 10 5.0% al., 1981;
3 /) 0.1mL Procter &
(0 02 Gamble,
10 50 1981c
mg/kg/
l))
1 0.02 kg (IPCS, 1990)
2 1 ppm 0.15 mg/kg / (IPCS, 1990)
3) Talmage (1994)
4) 0.40 kg 1 ppm 0.05 mg/kg/ (IPCS, 1990)
8.4 ( )
( ) (AE)
AE
AE
AE LDso 544 9,800 mg/kg




EO EO

LDsy 1,170 7,600 mg/kg 710 1,180 mg/kg
AE 0.1%
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Ci2-13AEs CusAE;
500 mg/kg/
CrAE
Ci2-13AEs Cia15AE,
50 mg/kg/ Ci2AE
CioAE AE
NOAEL Ci2.13AEs
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LOAEL
AE CpAE; CpAEs CuisAE 3
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in vivo
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9.1
3 (
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(EEC) (MOE)
9.1.1
) (AE) EEC 2002
AE
95
3.2u g/L (6.3 )
9.1.2
AE 9-1 (7. ) 3 (
) (Masters et al., 1991; Maki, 1979)
(Lewis and Hamm, 1986)
AE
96 ECso
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9-1 ( )
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CutAe | ( ) 0.09 Hamm, 1986
Ceriodaphnia dubia 7 NOEC Masters et al.
C E ,
1415A E7 ( ) 0.17 1991
Coo A, (leephales pr())melas 30 NOEC 018 Maki 1979
1) : Pseudokirchneriella subcapitata
9.1.3
AE MOE EEC 3.2u g/L
96 ECs, 0.09 mg/L
MOE ECs,/ EEC
90 (v g/lL) /3.2 (u glL)
28
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0.1)¢ )
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9.2.1
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AE

1
83y glkg/
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MOE

AE

AE

AE

(NOAEL)

(6.5.b
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2.3y g/kg/ 1

(
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g /)
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1 kg

(U okg )
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41

4,100
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L~ }~ |~ |~
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9.2.2
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(Procter & Gamble, 1981a,b) NOAEL 1.0 % ( : 500 mg/kg/
)
C12-13AE;s CuisAE;, 13 @ / 5 /)
NOAEL 50 mg/kg/  (Brown and Benke, 1977)
1/ 5 1/ 1
36 mglkg/ P NOAEL
LOAEL
AE 2
IPCS EU EPA
AE
9.2.3
AE
MOE ( 93 MOE
a.
104 ( ) NOAEL 1.0 % ( : 500 mg/kg/ )
MOE NOAEL / 1kg 1
500,000 (b g/kg/ ) /8L (u g/kg/ )
6,200
(10)
(10)
. 100
b.
13 NOAEL 50 mg/kg/  ( : 36 mg/kg/ )
MOE 1% (Schaefer and

Redelmeier, 1996) MOE

MOE NOAEL x / 1kg 1

1) NOAEL 50 (mg/kg! )x 5( ) 7( ) 36(mgkg )
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36,000 (u g/kg/ )x 0.01/

2.3 (u gk )

160
(10)
(10)
(5
: 500
9-3 ( )
1 kg
! (nTg(/)lf\g/EL) MOE
(U ogkd )
1)
81 500 6,200 1002
2.3 36Y 160 500
1)
2) (10) x (10)
3)AE 1%
4) (10)x (10)x ©)
MOE 160 500 NOAEL
NOAEL
MOE
9.2.4
9-3 AE MOE 6,200
100 AE

NOAEL

48



( 2003 4 Y

ACGIH, American Conference of Governmental Industrial Hygienists (2003) TLVs and BElIs.

Benke, GM., Brown, N.M., Walsh, M.J. and Drotman, R.B. (1977) Safety testing of alkyl
polyethoxylate nonionic surfactants. 1. Acute effects. Fd. Cosmet. Toxicol., 15, 309-318.

Berberian, D.A., Gorman, W.G,, Drobeck, H.P, Coulston, F. and Slighter, R.G, J. (1965a) The
toxicology and biological properties of Laureth 9 (a polyoxyethylene lauryl ether), a new
spermicidal agent. Toxicol. Appl. Pharmacol., 7, 206-214.

Bergh, M., Li, P.S., Hagelthorn, G,, Gafvert, E., Nilsson, J.L.G. and Karlberg, A-T. (1998a) Contact
alergens from surfactants. Atomospheric oxidation of polyoxyethylene alcohols, formation of
ethoxylated aldehydes, and their allergenic activity. J. Pharm. Sci., 87, 276-282.

Bergh, M., Magnusson, K., Nilsson, J.L.G. and Karlberg, A-T. (1998b) Formation of formaldehyde and
peroxides by air oxidation of hig purity polyoxyethylene surfactants. Contact Dermatitis, 39,
14-20.

Bishop,W.E. and Maki, A.W. (1980) A critical comparison of two bioconcentration test methods. In:
Aquatic Toxicology, Eaton, J.G, Parrish, PR. and Hendrics, A.C. Eds., American Society for
Testing and Materials, ASTM STP 707:61-77 (Talmage, 1994 ).

Black, J.G. and Howes, D. (1979) Skin penetration of chemically related detergents. J. Soc. Cosmet.
Chem., 30, 157-165.

Brown, N.M. and Benke, GM. (1977) Safety testing of alkyl polyethoxylate nonionic surfactants. I1.
Subchronic studies. Fd. Cosmet. Toxicol., 15, 319-324.

Cardellini, P. and Ometto, L. (2001) Teratogenic and toxic effects of alcohol ethoxylate and alcohol
ethoxy sulfate surfactants on Xenopus laevis embryos and tadpoles. Ecotoxicol. Environ. Saf .,
48, 170-177.

CIR Expert Panel, Cosmetic Ingredient Review Expert Panel of the American College of Toxicology
(1983) Final report on the safety assessment of laureths-4 and -23. J.Am. Coll. Toxicol., 2, 1-15.

Cruz, R.J. and Garcia, M.C.D. (1977) Pollution of natural waters by synthetic detergents. X1I. Relation
between structure and biodegradation of nonionic surfactants in river water. Grasas Aceites, 28,
325-331. (Talmage, 1994 )

Dean, B.J., Brooks, T.M., Hodson-Walker, G. and Hutson, D.H. (1985) Genetic toxicology testing of 41
industrial chemicals. Mutat. Res., 153, 57-77.

Dorn, PB., Saanitro, J.P, Evans, S.H. and Kravetz, L. (1993) Assessing the aquatic hazard of some
branched and linear nonionic surfactants by biodegradation and toxicity. Environ. Toxicol.
Chem., 12, 1751-1762.

Drotman, R.B. (1980) The absorption, distribution, and excretion of alkylpolyethoxylates by rats and
humans. Toxicol. Appl. Pharmacoal., 52, 38-44.

Ernst, R., Arditti, J. and Healey, P.L. (1971) Biological effects of surfactants: I. Influence on the growth

1) 2003 4

49



of orchid seedlings. New Phytol., 70, 457-475.

Foureman, P.,, Mason, J.M., Vaencia, R. and Zimmering, S. (1994) Chemical mutagenesis testing in
Drosophila. X. Results of 70 coded chemicals tested for the National Toxicology Program.
Environ. Mol. Mutagen., 23, 208-227.

Gledhill, W.E., Huddleston, R.L., Kravetz, L., Nielsen, A.M., Sedlak, R.I. and Vashon, R.D. (1989)
Treatability of surfactants at waste water treatment plant. Tenside, 26, 276-281.

Gloxhuber, C. and Fischer, W.K. (1968) Studies on the action of high concentrations of alkylpolyglycol
ethers on fish. Fd. Cosmet. Toxicol., 6, 469-477. (in German)

Goyer, M.M., Perwak, J.H., Sivak, A. and Thayer, PS. (1981) Human Safety and Environmental
Aspects of Major Surfactants (Supplement). A Report to the Soap and Detergent Association,
NTIS/PB81-182453, 296p, Arthur D. Little, Cambridge, MA. (Talmage, 1994 )

Grubb, T.C., Dick, L.C. and Oser, M. (1960) Studies on the toxicity of polyoxyethylene dodecanol.
Toxicol. Appl. Pharmacaol., 2, 133-143.

Hall, W.S., Patoczka, J.B., Mirenda, R.J., Porter, B.A. and Miller, E. (1989) Acute toxicity of industrial
surfactants to Mysidopsis bahia. Arch. Environ. Contam. Toxicol., 18, 765-772.

Hartung, J. and Rudolph, (1970) Epidemale allergie gegen hydroxypolyaetoxydodekan. Z. Haut.-Geschl.
Kr., 45, 547-550. (Talmage, 1994 )

Haseman, J.K., Crawford, D.D., Huff, J.E., Boorman, GA. and McConnell, E.E. (1984) Results from 86
two-year carcinogenicity studies conducted by the National Toxicology Program. J. Toxicol.
Environ. Health, 14, 621-639.

Heinze, J.E., Casterton, PL. and Al-Atrash, J. (1999) Relative eye irritation potential of nonionic
surfactants: Correlation to dynamic surface tension. J. Toxicol. Cut. Ocular Toxicol., 18,
359-374.

HERA, Human & Environmental Risk Assessment (2003) Alcohol ethoxysulfates human risk
assessment, A voluntary industry program to carry out Human & Environmental Risk
Assessment on ingredients of European household cleaning products by A.I.S.E. and C.E.F.I.C.

IARC, International Agency for Research on Cancer (2003) IARC Monograph on the Evaluation of
Carcinogenic Risks to Humans. (http://www.iarc.fr )

IPCS, International Programme on Chemical Safety (1990) Environmental Health Criteria 104,
Principles for the Toxicological Assessment of Pesticide Residues in Food. WHO,
Geneva.(http://www.inchem.org/documents/ehc/ehc/ehc104.htm )

Kikuchi, M. and Wakabayashi, M. (1984) Lethal response of some surfactants to medaka Oryzias
latipes with relation to chemical structure. Bull. Japan Soc. Sci. Fish., 50, 1235-1240.

Kravetz, L., Guin, K.F., Shebs, W.T., Smith, L.S. and Stupel, H. (1982) Ultimate biodegradation of an
alcohol ethoxylate and a nonylphenol ethoxylate under realistic conditions. Soap Cosmet. Chem.

Special, 58, 34-42, 102B. (Tamage, 1994 )
Lee, B.K.H. (1970) The effect of anionic and nonionic detergents on soil microfungi. Can. J. Bot., 48,
583-589.

Lewis, M.A. (1983) Effect of loading density on the acute toxicities of surfactants, copper, and phenol

50


http://www.iarc.fr
http://www.inchem.org/documents/ehc/ehc/ehc104.htm

to Daphnia magna Straus. Arch. Environ. Contam. Toxicol., 12, 51-55.

Lewis, M.A. and Hamm, B.G. (1986) Environmental modification of the photosynthetic response of
lake plankton to surfactants and significance to a laboratory-field comparison. Water Res., 20,
1575-1582.

Lewis, M.A. and Suprenant, D. (1983) Comparative acute toxicities of surfactants to aquatic
invertebrates. Ecotoxicol. Environ. Saf., 7, 313-322.

Macek, K.J. and Krzeminski, S.F. (1975) Susceptibility of bluegill sunfish (Lepomis macrochirus) to
nonionic surfactants. Bull. Environ. Contam. Toxicol., 13, 377-384.

Maki, A.W. (1979) Correlations between Daphnia magna and fathead minnow (Pimephales promelas)
chronic toxicity values for several classes of test substances. J. Fish Res. Bd. Can., 36, 411-421.

Maki, A.W. and Bishop, W.E. (1979) Acute toxicity studies of surfactants to Daphnia magna and
Daphnia pulex. Arch. Environ. Contam. Toxicol., 8, 599-612.

Maki, A.W., Rubin, A.J., Sykes, R.M. and Shank, R.L. (1979) Reduction of nonionic surfactant toxicity
following secondary treatment. J. Wat. Pollut. Control Fed., 51, 2301-2313.

Masters, JA., Lewis, M.A., Davidson, D.H. and Bruce, R.D. (1991) Validation of a four-day
Ceriodaphnia toxicity test and statistical considerations in data analysis. Environ. Toxicol.
Chem., 10, 47-55.

Maxwell, K.E. and Piper, W.D. (1968) Molecular structure of nonionic surfactants in relation to
laboratory insecticidal activity. J. Econ. Entomol., 61, 1633-1636.

Myhr, B.C. and Caspary, W.J. (1991) Chemical mutagenesis at the thymidine kinase locus in L5178Y
mouse lymphoma cells: Results for 31 coded compounds in the National Toxicology Program.
Environ. Mol. Mutagen., 18, 51-83.

Nooi, J.R., Testa, M.C. and Willemse, S. (1970) Biodegradatio mechanisms of fatty alcohol nonionics.
Experiments with some *C-labelled stearyl alcohol/EO condensates. Tenside, 7, 61-65.

Patterson, S.J., Scott, C.C. and Tucker, K.B.E. (1970) Nonionic detergent degradation: I1I. Initial
mechanism of the degradation. J. Am. Oil Chem. Soc., 47, 37-41.

Prats, D., Ruiz, F, Vazquez, B. and Rodriguez-Pastor, M. (1997) Removal of anionic and nonionic
surfactants in a waste water treatment plant with anaerobic digestion. A comparative study.
Water Res., 31,1925-1930.

Procter & Gamble (1977a) Unpublished data. (Talmage, 1994 )

Procter & Gamble (1977b) Long term reproduction and teratology study in rats with Neodol 45-7
(UDL-7). Study No. IRDC-191-011. Unpublished data. ?

Procter & Gamble (1981a) Two-year dietary administration of UDL-6 to rats. Revised fina report.
Study No. HRC-1-316.Unpublished data. ?

Procter & Gamble (1981b) A one and two year dietary toxicity study in rats treated with compound
UDL-7. Study No. IRDC-191-012. Unpublished data. ?Procter & Gamble (1981c) Unpublished
data. (Talmage, 1994 )

2) Procter & Gamble

51



Reiff, B., Lloyd, R., How, M.J., Brown, D. and Alabaster, J.S. (1979) The acute toxicity of eleven
detergents to fish: results of an interlaboratory exercise. Wat. Res., 13, 207-210.
Roper, C.S., Howes, D., Blain, PG. and Willams, F.M. (1995) Predicton of the percutaneous penetration

and metabolism of dodecyl decaethoxylate in rats using in vitro models. Arch. Toxicol., 69,

649-654.
Schaefer, H. and Redelmeier, T.E. (1996) Skin barrier: Principles of percutaneous absorption. S. Karger
AG, P.O.Box, CH-4009 Basel (Switzerland), ISBN 3-8055-6326-4 (HERA, 2003 )

Salanitro, J.P, Langston, GC., Dorn, PB. and Kravetz, L. (1988) Activated sludge treatment of
ethoxylate surfactants at high industrial use concentrations. Wat. Sci. Tech., 20, 125-130.
Schmitz, J. (1973) Tensidruckstande auf der Oberflache von gespultem Geschirr, Tenside Detergents,

10,11-13.
Schulz, K.H. (1952) On the use of alkyl-polyethylene oxide derivatives as surface anesthetics.
Dermatolog. Wocheschr., 126, 657-662. (Talmage, 1994 )

Sedlak, R.l. and Booman, K.A. (1986) LAS and alchohol ethoxylate: a study on their removal at a
municipal wastewater treatment plant. Soap Cosmetics Chem. Special. April, 44-46,107.
(Tamage, 1994 )

Shelby, M.D., Erexson, G.L., Hook, GJ. and Tice, R.R. (1993) Evaluation of a three-exposure mouse

bone marrow micronucleus protocol: Results with 49 chemicals. Environ. Mol. Mutagen., 21,

160-179.

Shell Chemical (1984) Human Safety of Neodol Products. SC: 793-84. (Talmage, 1994 )

Shell Research (1982a) A subchronic (90-day) feeding study of Dobanol 45-7 in rats. Shell Internal
Report SBGR. 81.330. Unpublished data. (Talmage, 1994 )

Shell Research (1982b) Toxicity studies with detergents: Short-term tests for genotoxic activity using

Dobanol 45-7. Shell Internal Report SBGR. 82.252. Unpublished data. (Talmage, 1994
)

Shell Reseach (1984a) Toxicology of detergents: the acute oral and percutaneous toxicity, skin and eye
irritancy and skin sensitizing potential of Dobanol 25-7. Report SBGR. 84.263. Unpublished
data. (Talmage, 1994 )

Shell Research (1984b) Toxicology of detergents: the acute oral and percutaneous toxicity, skin and eye
irritancy and skin sensitizing potential of Dobanol 45-11. Report SBGR. 84.296. Unpublished
data. (Talmage, 1994 )

Shell Toxicology Laboratory (1981) Unpublished data cited in Goyer et al. (Talmage, 1994 )

Sherrard, K.B., Marriott, P.J., McCormick, M.J. and Millington, K. (1996) A limitation of the Microtox
test for toxicity measurements of nonionic surfactants. Environ. Toxicol. Chem., 15, 1034-1037.

Steber, J. and Wierich, P. (1983) The environmental fate of detergent rage fatty alcohol ethoxylates —
biodegradation studies with **C-labelled model surfactant. Tenside, 20, 183-187.

Steber, J. and Wierich, P. (1985) Metabolites and biodegradation pathway of fatty alcohol ethxylates in
microbial biocenoses of sewage treatment plants, Appl. Environ. Microbiol., 49, 530-537.

Steber, J. and Wierich, P. (1987) The anaerobic degradation of detergent rage fatty alcohol ethoxylates.

52



Studies with **C-labelled model surfactant. Water Res., 21, 661-667.

Swisher, R. D. (1987) Surfactant Biodegradation, 2nd ed. Surfactant Science Series, Vol.18. Marcel
Dekker, Inc., New York, USA.

Sykes, R.M., Rubin, A.J., Rath, S.A. and Chang, M.C. (1979) Treatability of a nonionic suractant by
activated sludge. J. Water Pollut. Control Fed., 51,71-77.

Talmage, S.S. (1994) “Environmental and Human Safety of Mgjor Surfactants: Alcohol Ethoxylates and
Alkylphenol Ethoxylates’. The Soap and Detergent Association, Lewis Publishers, Boca Raton.

Texaco Chemical (1990a) Ames/Salmonella plate incorporation assay: Surfonic L24-3. Unpublished

report. (Talmage, 1994 )

Texaco Chemical (1990b) Ames/Salmonella plate incorporation assay: Surfonic L24-9. Unpublished
report. (Talmage, 1994 )

Texaco Chemical (1990c) Micronucleus test (MNT) EPA: Surfonic L24-3. Unpublished report.
(Tamage, 1994 )

Texaco Chemical (1990d) Micronucleus test (MNT) EPA: Surfonic L24-9. Unpublished report.
(Tamage, 1994 )

Texaco Chemical (1991a) Rat hepatocyte primary culture/DNA repair test: Surfonic L24-3.
Unpublished report. (Talmage, 1994 )

Texaco Chemical (1991b) Rat hepatocyte primary culture/DNA repair test: Surfonic L24-9.
Unpublished report. (Talmage, 1994 )

Turner, A.H., Abram, F.S., Brown, V.M. and Painter, H.A. (1985) The biodegradability of two primary
alcohol ethoxylate nonionic surfactants under practical conditions and the toxicity of the
biodegradation products to rainbow trout. Water Res., 19, 45-51.

Union Carbide Corporation (1987) Tergitol nonionic surfactant 24-L-98N: acute toxicity and primary
irritancy studies. Project Report 50-157. Unpublished data. (Talmage, 1994 )

Union Carbide Corporation (1988) Tergitol nonionic surfactant 24-L-60N: acute peroral (rabbit) and
percutaneous (rat) toxicity studies. Project Report 51-101. Unpublished data. (Talmage, 1994

)

U.S. EPA, United State Environmental Protection Agency (2003) Integrated Risk Information System,

U.S. EPA, National Library of Medicine. (http://toxnet.nim.nih.gov/cgi-bin/sisshtmigen?IRIS
)

U.S. NLM, U.S. National Library of Medicine (2003) HSDB, Hazardous Substances Data Bank.
(http://toxnet.nim.nih.gov/cgi-bin/sissThtmlgen?HSDB )

U.S. NTP, National Toxicology Program (2002) U.S. Department of Health and Human Services Public
Health Service, U.S. NTP, 10th Report on Carcinogens.

Vermeire, T.G. et a. (1993) Estimation of consumer exposure to chemicals: Application of simple

models. Science Total Environ., 136,155-176 (HERA,2003 )
Vista Chemical (1979a) Alfonic 1214-HB-58. Acute oral toxicity (LDsg) test in rabbits. Unpublished
report. (Talmage, 1994 )

Vista Chemical (1979b) Alfonic 1214-HB-58. Acute dermal toxicity (LDsp) test in rats. Unpublished
53


http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?IRIS
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?IRIS
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB

report. (Talmage, 1994 )

Vista Chemical (1985) Material Safety Data Sheets. (Talmage, 1994 )

Wakabayashi, M., Kikuchi, M., Sato, A. and Yoshida, T. (1987) Bioconcentration of alcohol ethoxylates
in carp (Cyprinus carpio). Ecotoxicol. Environ. Saf., 13, 148-163.

Wong, D.C.L., Dorn, P.B. and Chai, E.Y. (1997) Acute toxicity and structure-activity relationships of
nine alcohol ethoxylate surfactants to fathead minnow and Daphnia magna. Environ. Toxicol.
Chem., 16, 1970-1976.

Yamane, A.N., Okada, M. and Sudo, R. (1984) The growth inhibition of planktonic algae due to
surfactants used in washing agents. Wat. Res., 18, 1101-1105.

Zeiger, E., Anderson, B., Haworth, S., Lawlor, T., Mortelmans, K. and Speck, W. (1987) Salmonella
mutagenicity tests. I11. Results from the testing of 255 chemicals. Environ. Mutagen., 9, 1-110.

Zerkle, T.B., Ross, J.F. and Domeyer, B.E. (1987) Alkyl ethoxylates: an assessment of their oral safety
alone and in mixtures. J. Am. Oil Chem. Soc., 64, 269-272.

NHK (2002) 2000, NHK :
(1989) ASK-010 4 4
, 23, 729-743.
(1978) .
, pp15-17.
(2000)
(2001)
(2002)
(2002a) , ,
, . (http://www.cerij.or.jp/ceri_jp/koukai/sheet/sheet_indx4.htm, http://www.
safe.nite.go.jp/data/index/pk_hyoka.hyoka home )
(2002b) H13 :
13
(2003q) ( ).
(2003b)
, 14
(2002a) ( : 12 )
(http://www.env.go.jp/water/chosa’h12. pdf ).
(1985) . Bull. Japan Soc. Sci. Fish., 51, 1859-1864.
, , (2977) : , 26,
31-34.
(2001) 12
(2003) ( 13 )
(http://www.meti.go.j p/policy/chemical-management/sitei/kakuhou.htm ).

54


http://www.cerij.or.jp/ceri_jp/koukai/sheet/sheet_indx4.htm
http://www.safe.nite.go.jp/data/index/pk_hyoka.hyoka_home
http://www.safe.nite.go.jp/data/index/pk_hyoka.hyoka_home
http://www.env.go.jp/water/chosa/h12.pdf
http://www.meti.go.jp/policy/chemical-management/sitei/kakuhou.htm

, (20033)

( )
13

: (2003b) 13 PRTR
.(http://www.meti.go.jp/policy/chemical_management/kohyo/todokedegai sanshutudata.htm

)

(2000) 12
, p235. (http://webabst.niph.go.jp/ )
(1983) , p103-124, p183
(2003a)
(http://www.mhlw.go.jp/topi cs/bukyoku/kenkou/suido/kijun/index.html )
(2003b) :
( 12 )1 1 ,
(http://wwwdbtk.mhlw.go.j p/toukei/kouhyo/indexkk_14 7.html )
(1978) AES AOS
298-302 ( , 1983 )
, , , , (1971) 1 ,
, 12, 257-263.
(1979) » Pp45, ,
, , , , , (1975)
ABS : : , 6, 59-64.
(2004)
15 ( )
(1982) 1982 12 28 ,
(http://www.nite.go.jp)
(1973)
(1990) , 40, 1-25.
(1999) No0.18-8J-0381 11 3 31 ()
(2000) No0.18-9J-0112 12 3 31 ()
(2001) No0.18-0J-0160 13 3 28 ()
(2002) No0.18-1J-0173 14 3 25 ()
(2003) No.17-2H-1181 15 3 25 ()
(2002) ( ) PRTR

55


http://www.meti.go.jp/policy/chemical_management/kohyo/todokedegaisanshutudata.htm
http://www.meti.go.jp/policy/chemical_management/kohyo/todokedegaisanshutudata.htm
http://www.mhlw.go.jp/topics/bukyoku/kenkou/suido/kijun/index.html
http://wwwdbtk.mhlw.go.jp/toukei/kouhyo/indexkk_14_7.html
http://webabst.niph.go.jp/

2002
(2003)

(2000)

(2001)

(2002)

(2003)

(2001 ).

, , 45, 147-171.
No.18-93-0111 12 3 31
No.18-0J-0159 13 3 28
No.18-1J-0172 14 3 25

No.17-2H-1182 15 3 25

, (1979)
, 28, 351-355.

56

(

(

(

)

)

)



7.3.4 NOAEL

MOE 6,200 100
MOE 160 500
( )
)
MOE 6,200 100 -
AE
NOAEL
8.3.4c. ( )
Ci2.13AEg Cus1sAE;  NOAEL
50 mg/kg/ NOAEL
LOAEL
8.3.4d. ( )
AE NOAEL
Ci2.13AEs CusisAE; 104 500 mg/kg/
(Procter & Gamble, 1981a,b) Ci2.13AEg CusisAE; 13
50 mg/kg/ (Brown and Benke, 1977) NOAEL

LOAEL




8.4 ( 4
AE NOAEL

Ci2.13AEs CusisAE; 104 500 mg/kg/
Ci2.13AEg CuasAE; 13 50 mg/kg/
NOAEL
LOAEL
9.2.3 ( )
MOE 160 500 NOAEL
NOAEL
MOE
9.24 ( )
)
9-3 AE MOE 6,200
100 MOE 160
500 )
)
9-3 AE MOE 6,200
100 AE

NOAEL




No.89 ( )

2004 3 Ver.1.0
2005 5

22
2006 7 Ver.1.0
2007 3

7 )
@ )
112-0004 1-4-25 F

tel. 03-5804-6136 fax. 03-5804-6149

151-0066 2-49-10
tel. 03-3468-4096 fax. 03-3481-1959




	表紙
	要約
	目次
	1章　化学物質の同定情報
	1.1 物質名
	1.2 化学物質審査規制法官報公示整理番号
	1.3 化学物質排出把握管理促進法政令号番号
	1.4 CAS登録番号
	1.5 構造式
	1.6 分子式
	1.7 分子量

	2章　一般情報
	2.1 別名
	2.2 純度
	2.3 不純物
	2.4 添加剤又は安定剤
	2.5 現在の我が国における法規制

	3章　物理化学的性状
	4章　発生源情報
	4.1 製造・輸入量等
	4.2 用途情報
	4.3 排出源情報
	4.4 排出経路の推定

	5章　環境中運命
	5.1 大気中での安定性
	5.2 水中での安定性
	5.3 環境水中での動態
	5.4 生物濃縮性

	6章　暴露評価
	6.1 環境中分布予測
	6.2 環境中濃度
	6.3 水生生物生息環境における推定環境濃度
	6.4 ヒトへの暴露シナリオ
	6.5 推定摂取量

	7章　環境中の生物への影響
	7.1 水生生物に対する影響
	7.2 陸生生物に対する影響
	7.3 環境中の生物への影響(まとめ)

	8章　ヒト健康への影響
	8.1 生体内運命
	8.2 疫学調査及び事例
	8.3 実験動物に対する毒性
	8.4 ヒト健康への影響 (まとめ)

	9．リスク評価
	9.1 環境中の生物に対するリスク評価
	9.2 ヒト健康に対するリスク評価

	文献
	修正理由及びその箇所



