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( )  

NOEC No Observed Effect Concentration

 
( )  

A. B. C. 
D. 

 

E

Klimisch code 1. 2. ( )
3. 4. 

 

A. B. 
C. 

 
 

 
( )  
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( ) LOEC Lowest Observed Effect Concentration

NOEC  
LOEC

NOEC LOEC NOEC 3.2
MATC Maximum Acceptable Toxicant 

Concentration LOEC NOEC  
0 3.7 7.9 13 23 52μg/L LOEC 23 μg/L

NOEC 13 μg/L 1.5 LOEC 23 μg/L
NOEC 15 μg/L  

( )  

NOEC
 

( )  

 
( )  

20%

 
( )  

 
 

(2) PNEC  
 

PNEC
OECD
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1 2

 
1,000 

3

 
100 

1 2

 
100 

3

 
10 

 
 

EC50 LC50 NOEC 10 
3

1 2 3
10 

3
10 

PNEC  
 

PNEC
PNEC PNEC  

PNEC  
10 100

 
( ) 1 2 NOEC

100 NOEC
PNEC PNEC

PNEC  
( ) 3 NOEC

10 NOEC
2 NOEC

100 10  
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 (3)  
 

PEC PNEC
 

3  
 

 
PEC PNEC 0.1  

0.1 PEC PNEC 1  

1 PEC PNEC  
  

 
PEC/PNEC PRTR

 
 

 

PNEC 10 100 μg/L
PRTR PNEC 0.1

OECD 1,000 t TSCA
106 450 t 100 1,000 t
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   [μg/L]    
 

[ ]   
. 

No. 

           

 
          

            

           

PNEC  
PNEC  

 
A B C  
D E

 
PNEC  

A B C  
 

 
 

 

 
PNEC

 

 
 

  PEC  PNEC PEC/ 
PNEC  

      

      
1)   
2)  
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 (Ministry of Economy , Trade and 

Industry  Low rise Industrial Source dispersion Model) METI-LIS

 

1km
 

 
( ) 

10km (100×100 ) 
1 1  

1.5m 
10m 
365 24  

 
 

3 
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1

 

 
 

( ) 
1 185  

 
 

 

 
1

9.6 km2 5.7km

 
 
2003 .  179  R-179 (CD)-2003  
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PEC  

 

 

 
PRTR

1)

 

 

 

1) 

(http://riodb02.ibase.aist.go.jp/geochemmap/index.htm) 
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pH

DOM:Dissolved Organic Matter
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. BMDL10
2)  

 
1  

U.S. EPA Benchmark Dose Software BMDS  
 
2 BMR  

10  
 
3  

7 24  
 
4  

 
4  

3
 

 
5 BMD Restriction  

U.S. EPA Benchmark Dose Software BMDS Dichotomous
U.S. EPA

Multistage  
Gamma  ( Restrict Power >=1 : on ) 
Logistic  (  ) 
LogLogistic  (Restrict Slope >=1 : on) 
LogProbit  (Restrict Slope >=1 : off) 
Multistage 1 , 2 , 3 (Restrict Betas >= 0 : on ) 1  
Probit  (  ) 
Weibull  ( Restrict Power >=1 : on ) 
Quantal Linear  (  ) 

 
 
 

 
2 BMD

10 95 BMDL10  
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6  
2 0.1 0.05  

scaled residuals 2  
BMDL10 BMD10/BMDL10 /BMDL10 BMDL10

 
Multistage 3  

 
 
7 BMDL10  
 7.1 Multistage  

AIC
Akaike Information Criterion, 3 BMDL10

AIC BMDL10  
1 2

1 2 BMDL10 BMDL10

BMDL10  
2 1

N/A BMD10/BMDL10 /BMDL10  
 
 7.2  

(a) AIC  
AIC BMDL10 AIC

BMDL10  
BMD10/BMDL10 /BMDL10

 
 

(b) AIC 2  
AIC AIC 2

BMDL10

AIC BMDL10  
BMD10/BMDL10 /BMDL10

 
 
 7.3  

5 BMDS Dichotomous
 

6  
7.2 BMDL10  

 
 

3 AIC AIC
AIC AIC  
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 7.4  
7.1 7.2(a) 7.2(b) 7.3 BMDL10

 
 
 7.5  

7.1 7.2(a) 7.2(b) 7.3  
 
 
.  
 

10 BMDL10 0.1
BMDL10

4 5 6  
 

 
  0.1/BMDL10 

 

7.1 7.2(a) 7.2(b) 7.3 BMDL10

BMDL10

 
 
 

.  
 

 
 
 

  
 (mg/kg/day)  (mg/kg/day) -1 

 
  

 (μg/m3)  (μg/m3) -1 
 
 

 
4 1 kg 1 mg

 
5 1 μg/m3  
6 HED HEC
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CAS 105-39-5 

2-1149 C1 5  
1-99 

RTECS AF9110000 
C4H7ClO2 
122.55 

1 ppm = 5.01 mg/m3 25  
 

 
 

1)

 - 21  2) - 26  3) , 4) , 5) 

 144  (101 kPa) 2) 144 146  3)  
144 146  (101 kPa) 4) 142 145  5) 

 1.1585 g/cm3(20 ) 2) 1.15 g/cm3(20 ) 5) 

 640 Pa (25 ) 2) 649 Pa (25 ) 4)  

1- / (log Kow) 0.94 (pH=5.0) 6) 

pKa   

 1.23 104 mg/L (20 )5) 

  
 

75% 4 83.35 mg/L 7) 

 
OH   

1.2 10-12 cm3/( sec) AOPWIN 8)  
4.4  44 OH 3 106 3 105 /cm3 9)

12  
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10)  
 

 
(BCF)  3.2 BCFBAF 11)  

 
 

(Koc)  11 KOCWIN 12)  

 

 

2010 2019 100 t/ 13) 2000
100 t 14)  

 
C1 5

1.1 15)  

 

 2010 2011 2012 2013 2014 

(t) a) 1,000 1,000  1,000  1,000  1,000  

 2015 2016 2017 2018 2019 

(t) a) X b) 1,000  1,000  1,000  1,000  
a)  
b) 2  
 

100 t 
16)  

 

 
17)  

 

99
3 10 20

5 4 1
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2019
1) 2),3) 2.1

 

 

 
2019 0.25 t

0.21 t  
2.1 PRTR

PRTR
3) 2.2  

 

(kg) 

3  
241  

0  

 

USES3.0
Mackay-Type Level III 4) 

2019
0.003 t 0.21 t 2.3  
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(%) 
 

   

   

 1.8 1.8 1.8 

 97.2 97.2 97.2 

 0.0 0.0 0.0 

1.0 1.0 1.0 
 

 
 

2.4.1
2.4.2  

 

  
a) 

 
  a)  

     

           

 μg/m3          

           

 μg/m3          

           

 μg/g          

           

 μg/L          

           

 μg/L <1 <1 <1 <1 1 0/15  2000 5) 

           

 μg/g          

           

 μg/L <1 <1 <1 <1 1 0/65  2000 5) 

           

 μg/L <1 <1 <1 <1 1 0/11  2000 5) 

           

( ) μg/g <0.002 <0.002 <0.002 <0.002 0.002 0/14  2002 6) 

           

( ) μg/g <0.002 <0.002 <0.002 <0.002 0.002 0/10  2002 6) 

           

( ) μg/g          

           

( ) μg/g          

           
a)  
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 μg/m3          

           

 μg/m3          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           
 

2.5

15 m3 2 L 2,000 g 50 kg  
 

    

 

   
   

   
   

   
   
 1 μg/L  

 (2000) 
0.04 g/kg/day

 
 1 μg/L  

 (2000) 
0.04 g/kg/day
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 1 μg/L  

 (2000) 
0.04 g/kg/day

 
 1 μg/L  

 (2000) 
0.04 g/kg/day

 
   

   
   

   
   

 
2.5

 
0 kg

 
 

  g/kg/day  g/kg/day  

      

     

     

     

    a) (<0.04) (<0.04) 

     
   a) (<0.04) (<0.04) 
      
      

1) 
 

2)  
a) 10  

 
 

2.6
 

0.04 g/kg/day  
2019

a

7) 
3.0 μg/L 0.12 μg/kg/day  

 

99 3)
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2.7
PEC

1 g/L
 

2019
a 

7) 

3.0 μg/L  

 

   

  
 

[ 1 g/L
(2000)] 

 
[ 1 g/L
(2000)] 

  
 

[ 1 g/L
(2000)] 

 
[ 1 g/L
(2000)] 

1)  
2)
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in vitro pH pH
96

1) 

 

 

 

 

   
  LD50 50 mg/kg 2) 
  LD50 180 mg/kg 2) 
  LD50 350 mg/kg 2) 
  LC50 4,500 mg/m3 (1 hr) 3) 
  LC50 3.33 mL/m3 [3,800 mg/m3](4 hr) 4) 
  LD50 161 mg/kg 2) 
  LD50 230 mg/kg2) 

 
 

   
  LD50 55 mg/kg 
  LDLo 225 mg/kg 
  LC50 180 mg/m3 
  LDLo 125 mg/kg 

 

5)  

/
6)  
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Fischer 344

50 1 0 3.5 26.1 59.9 mg/kg/day 104
26.1 mg/kg/day

26.1 mg/kg/day
3.5 mg/kg/day

59.9 mg/kg/day 59.9 mg/kg/day

7) LOAEL 3.5 mg/kg/day
 

 

 

 
Sprague-Dawley

10 1 0 193 mg/kg/day 1 21
193 mg/kg/day

8) Long-Evans 0 15 35 70 140 mg/kg/day 6
15 140 mg/kg/day

9) 

NOAEL 70 mg/kg/day  

 

 

23 10 1
10 14

49

10)  

 
3 N-

12 1
11)  
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3.3
 

 

  ( )  
WHO IARC   
EU EU   
 EPA   
USA ACGIH   
 NTP  

    
 DFG   

 

  

in vitro S9 12, 13) 

12) 14)  
in vivo  

 

A/St 10 1 0 30.6 61.3 122.6 mg/kg/day 8 3 /
24 1

0.19 0.53 0.50 0.61 122.6 mg/kg/day
2 t 2 1

borderline tumorigenicity 15)  
ICR-HA Swiss 50 1 0 2 mg 580 3 /

50 1 0 1 mg 580
1 / 1 mg 1

16)  
Fischer 344 50 1 0 3.5 26.1

59.9 mg/kg/day 104 7) Fischer 344 50 1
0 15 30 mg/kg/day 103 17) B6C3F1 50 1

0 50 100 mg/kg/day 103 17) 
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    MOE 

 
   

  
 

    
 

 
 
 
 
 

LOAEL 3.5 mg/kg/day LOAEL 10 0.35 mg/kg/day
2000

0.04 μg/kg/day
10 MOE Margin of Exposure 880

2019
0.12 μg/kg/day MOE 290

MOE  
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    MOE 

 
   

  
 

    
 
 
 
 
 

2019 0.25 t
0 t
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4.1  

[μg/L] No. 

        

 1,600 Daphnia magna EC50   IMM 2 B B 1)-846 

 1,000 Danio rerio LC0   MOR 4 E  2) 

 2,200 Danio rerio LC100  MOR 4 E  2) 

         

PNEC  
 PNEC  

 
A B C D  
E  

PNEC  
A B C  

 
 

EC50 (Median Effective Concentration) LC0 (0% Lethal Concentration) 0%  
LC100 (100% Lethal Concentration) 100%  
 
IMM (Immobilization) MOR (Mortality)  
 
 

 (PNEC) 
 

 
Kühn 1)-846  (DIN 38412, Part II, 1982) Daphnia 

magna
 (EC0)  (EC100) 3 4  

(EC50) 1 1.4  2.4 mmol/L (= 240 mg/L
CaCO3 ) 48  (EC50) 1,600 
μg/L  
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 (PNEC)  
 

 
 Daphnia magna 48 EC50  1,600 μg/L 

1,000 1  

1,600 μg/L 1,000
PNEC 1.6 μg/L  

 
PNEC

1.6 μg/L  

 

 (PEC) 
 

 

   (PEC) PNEC 
PEC/ 

PNEC  

 
 

[  
1 g/L  (2000)] 

 
[  
1 g/L  (2000)] 

1.6  
μg/L 

 

 
 

[  
1 g/L  (2000)] 

 
[  
1 g/L  (2000)] 

 

1)  
2)  

 

 
 

 (10 ) 1 g/L
PNEC 0.6  

2019

3.0 μg/L PNEC 1.9  

 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 
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(http://www.env.go.jp/council/05hoken/y056-04.html, 2008.11.6 ). 

17) (2018) 2018 . 
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1)  (2021)
(

) . 
2)  (2021)

(
) 3-1 , (https://www.meti.go.jp/policy/chemical_management/law/prtr/ 

r1kohyo/shukeikekka_csv.html, 2021.04.05 ). 
3)  (2021)

PRTR . (https://www.env.go.jp/chemi/prtr/result/ 
todokedegaiR01/syosai.html, 2021.04.05 ). 

4)  (2022) 3 . 
5)  (2002) 12  . 
6)  (2004) 14  . 

7) G-CIEMS (Grid-Catchment Integrated Environmental Modeling System) Ver.0.9. 
 

1) Bergmann F. (1955): Fine structure of the active surface of cholinesterases and the mechanism of 
enzymatic ester hydrolysis. Discuss Faraday Soc. 20: 126-134. 

2) RTECS®: Registry of Toxic Effects of Chemical Substances. 
3) Jackson GC, Hardy CJ. (1992): Ethylmonochloroacetate acute inhalation toxicity in rats 1-hour 

exposure. Huntingdon Research Center Ltd. 
4) Hoechst AG. (1979): Aerosol inhalation of ethyl monochloroacetate in male and female SPF Wistar 

rats, 4h-LC50. Unpublished report No. 380/79. Cited in: BG Chemie (1992): Toxicological 
evaluation. Chloroacetic acid ethyl ester. 

5) IPCS (2001): International Chemical Safety Cards. 1081. Ethyl chloroacetate. 
6) IPCS (2016): International Chemical Safety Cards. 0235. Chloroacetic acid. 
7) DeAngelo AB, Daniel FB, Most BM, Olson GR. (1997): Failure of monochloroacetic acid and 

trichloroacetic acid administered in the drinking water to produce liver cancer in male F344/N rats. 
J Toxicol Environ Health. 52: 425-445. 

8) Johnson PD, Dawson BV, Goldberg SJ. (1998): Cardiac teratogenicity of trichloroethylene 
metabolites. J Am Coll Cardiol. 32: 540-545. 

9) Smith MK, Randall JL, Read EJ, Stober JA. (1990): Developmental effects of chloroacetic acid in 
the Long-Evans rat. Teratology. 41: 593. 

10) Braun CL, van der Walle HB. (1987): The ethylester of monochloroacetic acid. Contact Dermatitis. 
16: 114-115. 

11) , , : 
. 

(https://anzeninfo.mhlw.go.jp/anzen_pg/SAI_DET.aspx?joho_no=100718 2021.10.26 ) 
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12) Hoechst AG. (1983): Ethyl monochloroacetate, study of the mutagenic potential in strains of 
Salmonella typhimurium (Ames-test) and Escherichia coli. Unpublished report No. 83.0071. Cited 
in: BG Chemie (1992): Toxicological evaluation. Chloroacetic acid ethyl ester. 

13) Sato T, Mukaida M, Ose Y, Nagase H, Ishikawa T. (1985): Mutagenicity of chlorinated products 
from soil humic substances. Sci Total Environ. 46: 229-241. 

14) Nestmann ER, Lee EG. (1985): Genetic activity in Saccharomyces cerevisiae of compounds found 
in effluents of pulp and paper mills. Mutat Res. 155: 53-60. 

15) Theiss JC, Shimkin MB, Poirier LA. (1979): Induction of pulmonary adenomas in strain A mice by 
substituted organohalides. Cancer Res. 39: 391-395. 

16) Van Duuren BL, Goldschmidt BM, Katz C, Seidman I, Paul JS. (1974): Carcinogenic activity of 
alkylating agents. J Natl Cancer Inst. 53: 695-700. 

17) NTP (1992): Toxicology and carcinogenesis studies of monochloroacetic acid (CAS No. 79-11-8) 
in F344/N rats and B6C3Fl mice (gavage studies). Technical Report Series No. 396. 

 

1) US EPA ECOTOX  
846 Kühn, R., M. Pattard, K.D. Pernak, and A. Winter (1989): Results of the Harmful Effects of 

Selected Water Pollutants (Anilines, Phenols, Aliphatic Compounds) to Daphnia magna. Water 
Res. 23(4):495-499. 

2)  German Chemical Society-Advisory Committee on Existing Chemicals of Environmental 
Relevance (GDCh) (1993) Ethyl chloroacetate. BUA Report 151, December 1993, S. Hirzel 

Wissenschaftliche Verlagsgesellschaft Stuttgart 1996. 
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N-  
CAS 17796-82-6 

5-3358 
1-155 * 2-45  

RTECS TI4290000 
C14H15NO2S 
261.34 

1 ppm = 10.69 mg/m3 25  
  

 
* 5 4 1  

1)

 91 95  ( 101 kPa) 2) 

 196  (101 kPa) ( ) 3) 

 1.354 g/cm3(20 ) 2) 

 3.47 10-7 Pa (25 ) (MPBVPWIN 4) ) 

1- / (log Kow) 2.82 3.56 (25 ) (pH = 6.9) 2) 

pKa  7.83 8.75 (22 ) 2) 

 12.4 mg/L (20 ) (pH = 4.74 5) 2) 

  
 

15.6 % 4 3.46 mg/L 2) 

 
OH   

46 10-12 cm3/( sec) AOPWIN 5)  
1.4  14 OH 3 106 3 105 /cm3 6)  
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23.3 25 pH=7 N-  

2) 
 

 
(BCF) 120 BCFBAF 7)  

 
 

(Koc) 92 KOCWIN 8)  

 

 

1.1
 9)  

 

 2010 2011 2012 2013 2014 

(t) a) 1,000  1,000 1,000 1,000 1,000  

 2015 2016 2017 2018 2019 

(t) a) 1,000  1,000  1,000  1,000 1,000  
a)  

 
2010 2019 25 t 10)  

 
100 t

 11)  

 

 
 12)  

 

155
3 10 20

5 4 1
45
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15

257  
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2019
1) 2),3) 2.1

 

 

2019 0.92 t
0.41 t 44 %

16 t
 

2.1 PRTR
PRTR

3) 2.2  

 

(kg) 

28 
894 

0 

USES3.0
Mackay-Type Level III 4) 

2019
0.39 t 0.016 t

0.046 t 2.3  
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(%) 
 

   

   

 0.0 0.0 0.0 

 96.9 96.8 96.9 

 0.0 0.0 0.0 

3.1 3.1 3.1 
 

 

2.4.1 2.4.2  

 

  
 

 
    

     

           

 μg/m3          

           

 μg/m3          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          
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 μg/m3          

           

 μg/m3          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           
 
 

2.5  
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2.5

 
2019 5)

0.0031 μg/m3  
 

  g/kg/day  g/kg/day  

      

     

     

      

     
      
      
 

2.6

 
2019

6) 12 g/L
0.47 g/kg/day  

 
 

2.7
 

2019 6)

12 g/L  
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14C 50 150 mg/kg
36 24 2 2 28

14 3 AUC 2
72 81 80 4.7 2.1

63 74 6
72

1)  
14C 50 150 mg/kg

6 0.21 0.33
1)  

150 mg/kg

6 1)  

 

 

 

   
  LD50 > 2,600 mg/kg 
  LD50 5,100 mg/kg 
  LD50 4,000 mg/kg 
  LD50 > 5,000 mg/kg 

 

2)  

 

 

Sprague-Dawley 5 1 0 0.005 0.015 0.03 0.06 0.15
4

0.06
3) NOAEL 0.03 15 

mg/kg/day  

 
Sprague-Dawley 75 1 0 50 150 500 mg/kg/day

2
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150 mg/kg/day 500 mg/kg/day
150 mg/kg/day 500 mg/kg/day

150 mg/kg/day -GTP
50 mg/kg/day 500 mg/kg/day

150 mg/kg/day
500 mg/kg/day

4) 50 mg/kg/day LOAEL
NOAEL  

 
Long-Evans F0 20 1 0 0.005 0.015 0.05

0 0.05

F1 10 20 1 2
2 F2b 0.05 F1

0.015 F1 0.05 F1

5) F1 0 3.8 11.5 37.9 mg/kg/day
0 4.1 13.0 44.5 mg/kg/day NOAEL F1 0.005

3.8 mg/kg/day F1 0.015 13.0 mg/kg/day  

 
Sprague-Dawley 5 1 0 52 157 536 mg/m3 4 6

/ 5 /
6) NOAEL

536 mg/m3 96 mg/m3  

 
Sprague-Dawley 15 1 0 15 50 150 mg/m3 90 6
/ 5 /

15 mg/m3

50 mg/m3 50 mg/m3 150 mg/m3

150 mg/m3

15 50 mg/m3

15 mg/m3

7) 

15 mg/m3 2.7 mg/m3 LOAEL NOAEL
 

 

 

Long-Evans F0 20 1 0 0.005 0.015 0.05
0 0.05
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F1

F1 10 20 1
2 2 F2b

0.05 F1 0.05 F2a 1

5) F1 0 3.8 11.5 37.9 mg/kg/day
0 4.1 13.0 44.5 mg/kg/day NOAEL 0.05 37.9 mg/kg/day

0.015 13.0 mg/kg/day  

 
5 1 0 3 10 30 100 300 mg/kg/day

7 19 300 mg/kg/day
4 10 22 1 25

100 mg/kg/day 100 
mg/kg/day

100 mg/kg/day 3 mg/kg/day
1 8) NOAEL

30 mg/kg/day 100 mg/kg/day  

 
18 1 0 10 30 100 mg/kg/day

7 19 30 mg/kg/day
1 100 mg/kg/day 1 100 mg/kg/day 7 14

100 mg/kg/day
9) 

NOAEL 30 mg/kg/day  

 

 

1 mg/m3

8 1 mg/m3

10)  

 
55 3 cm 3 cm 10 mg

45
10 45 25

11)  
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310

11 3.5 1
7

12)  
1,936 0.25 0.5 1
56 2.9 1

52 2.7 0.5 21 1.1 0.25 9 0.5
RI 1 34

0.5
0.25

  13)  

 
45 12

3 4

1% IPDI 1

MDI IPDI MDI

321
3 0.9 14)  

 

 

  

3.2
 

 

  ( )  
WHO IARC   
EU EU   
 EPA   
USA ACGIH   
 NTP  

    
 DFG   
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in vitro S9 15, 16) 

15) S9
L5178Y 17) CHO 18) 

V79 DNA 19) S9
DNA 20) VH10

16) 1 6 )  DNA 16)  
in vivo DNA 21) 

22)  

 

Sprague-Dawley 75 1 0 50 150 500 mg/kg/day
2 150 mg/kg/day 4/70 500 mg/kg/day

11/75 500 mg/kg/day
150 mg/kg/day 1/70

150 mg/kg/day
50 mg/kg/day 1/70 150 mg/kg/day 1/70 500 mg/kg/day 0/75

4)  

 

 

 

  

 
NOAEL 

3.8 mg/kg/day 10
0.38 mg/kg/day  

LOAEL 2.7 
mg/m3 LOAEL 10

― 76 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   76152995 化学物質の環境リスク評価　第20巻-本文.indd   76 2022/03/04   14:18:462022/03/04   14:18:46



 

 
 

10 0.027 mg/ m3

 

 

  

 

 

    MOE 

 
   

0.38 mg/kg/day  
 

    
 

 
 
 
 

2019
0.47 μg/kg/day

0.38 mg/kg/day
10 MOE Margin of Exposure 81

MOE  

 
 

 

 
 

    MOE 

 
   

0.027 mg/m3  
 

    
 
 
 
 
 

2019
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0.0031 μg/m3

0.027 mg/m3 10
MOE 870  
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4.1  

[μg/L] No. 

 93*1 Desmodesmus 
subspicatus 

NOEC 
GRO (RATE) 3 D C 3) -1 

 >93*1 Desmodesmus 
subspicatus 

EC50 
GRO (RATE) 3 D C 3) -1  

 142*1 Raphidocelis 
subcapitata 

NOEC 
GRO (RATE) 2 B B 2) 

 >142*1 Raphidocelis 
subcapitata 

EC50 
GRO (RATE) 2 B B 2) 

 13,000 Desmodesmus 
subspicatus NOEC  GRO  3 C C 3) -2  

 21,000 Raphidocelis 
subcapitata EC50  GRO 4 C C 4) -1 

 24,800 Desmodesmus 
subspicatus EC50    GRO 3 C C 3)-2  

 142*2,3 Daphnia magna NOEC REP 21 B B 1) 

 >142*2,3 Daphnia magna EC50  IMM 2 B C 1) 

 1,210 Daphnia magna EC50  IMM 2 A A 3) -3  

 3,700 Daphnia magna EC50  IMM 2 C C 3) -4  

 >142*1,3 Oryzias latipes LC50  MOR 4 B C 1) 

 410 Oncorhynchus 
mykiss LC50  MOR 4 C C 4) -2  

 690 Poecilia reticulata LC50  MOR 4 B B 3) -5  

 1,200 Lepomis 
macrochirus LC50  MOR 4 C C 4) -2  

 6,400 Poecilia reticulata LC50  MOR 4 C C 3) -6  
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[μg/L] No. 

         

PNEC  
PNEC  

 
A B C D  
E  

PNEC  
A B C  

 
 

EC50 (Median Effective Concentration) LC50 (Median Lethal Concentration)  
NOEC (No Observed Effect Concentration)  
 
GRO (Growth) IMM (Immobilization) MOR (Mortality) :  
REP (Reproduction)  

 
RATE  
 

*1  
*2  
*3  

 

 (PNEC) 
 

 
 

 
1) OECD No.201 (1984) Raphidocelis 

subcapitata  Selenastrum capricornutum GLP
0 2.00 mg/L

 (DMF) 4 mg/L  (HCO-40) 96 mg/L 
24

<0.02 0.142 mg/L
48

 (EC50) 142 μg/L 48  (NOEC) 142 μg/L 2)  

 
EU  (EU C.2) Daphnia magna

GLP 3)-3  (24 ) 
0 430 500 570 660 760 870 1,000 mL/L

0 0.82 0.91 0.96 1.07 1.20 1.32
1.47 mg/L 48  (EC50) 1,210 
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μg/L  
1) OECD  No.211 (1998 ) 

Daphnia magna GLP  (24
) 0 0.100 0.210

0.450 0.950 2.00 mg/L 2.1 250 mg/L 
(CaCO3 ) Elendt M4  (DMF) 4 mg/L

 (HCO-40) 96 mg/L 
86 106% 24

24 0.142 mg/L
21  (NOEC) 142 μg/L  

 

EU  (EU C.1 : Acute Toxicity for Fish) Poecilia reticulata
GLP 3)-5

0 100 140 190 260 360 500 700 mL/L
0 0.23 0.31 0.39 0.52 0.69 0.15 1.44 mg/L

96  (LC50) 690 μg/L

 (PNEC)  
 

 

 Raphidocelis subcapitata 48 EC50  142 μg/L

 Daphnia magna 48 EC50  1,210 μg/L 

 Poecilia reticulata 96 LC50 690 μg/L 

100 3
 

690 μg/L 100
PNEC 6.9 μg/L  

 
 

 Raphidocelis subcapitata 48 NOEC  142 μg/L 
 Daphnia magna 21 NOEC  142 μg/L 

100 2  

142 μg/L 100
PNEC 1.4 μg/L  

 
PNEC 1.4 μg/L
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 (PEC) 
 

 

   (PEC) PNEC 
PEC/ 

PNEC  

   
1.4 
μg/L 

 

    

  

 

 
 

2019
12 g/L

PNEC 9  
 

 

 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 
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1)  (1985) 378. 

2) European Chemicals Agency : Registered Substances, N-(cyclohexylthio)phthalimide, 
(https://www.echa.europa.eu/registration-dossier/-/registered-dossier/14519, 2021.05.10 ). 

3) USEPA: The High Production Volume (HPV) Challenge Program. HPV Voluntary Challenge 
Chemical List. Robust Summaries and Test Plans. 
1H-Isoindole-1,3-(2H)-dione,2-(cyclohexylthio)-. [ Hazardous Substances Data Bank 
(https://pubchem.ncbi.nlm.nih.gov/source/hsdb/7259, 2021.05.10 ) ]. 

4) U.S. Environmental Protection Agency, MPBVPWIN™ v.1.43. 
5) U.S. Environmental Protection Agency, AOPWIN™ v.1.92. 
6) Howard, P.H., Boethling, R.S., Jarvis, W.F., Meylan, W.M., and Michalenko, E.M. ed. (1991) : 

Handbook of Environmental Degradation Rates, Boca Raton, London, New York, Washington 
DC, Lewis Publishers: xiv. 

7) U.S. Environmental Protection Agency, BCFBAF™ v.3.01. 
8) U.S. Environmental Protection Agency, KOCWIN™ v.2.00. 
9)  (http://www.meti.go.jp/policy/chemical_management/

kasinhou/information/volume_index.html, 2021.05.18 ). 
10) (2012) 16112 (2013) 16313

(2014) 16514 (2015) 16615
(2016) 16716 (2017) 16817

(2018) 16918 (2019) 17019
(2020) 17120 (2021) 17221 . 

11) PRTR
PRTR

( 4 )(2008) 1 , 
(http://www.env.go.jp/council/05hoken/y056-04.html, 2008.11.06 ). 

12) (2021) 17221 . 

 

1)  (2021)
(

) . 
2)  (2021)

(
) 3-1 , https://www.meti.go.jp/policy/chemical_management/law/prtr/ 

h30kohyo/shukeikekka_csv.html, 2021.04.05 ). 
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3)  (2021)
PRTR . (https://www.env.go.jp/chemi/prtr/result/ 

todokedegaiR01/syosai.html, 2021.04.05 ). 
4)  (2022) 3 . 
5)  (2019)  (Ministry of Economy , Trade and 

Industry  Low rise Industrial Source dispersion Model) METI-LIS  ver.3.4.2. 

6) G-CIEMS (Grid-Catchment Integrated Environmental Modeling System) Ver.0.9. 
 

1) European Chemical Agency: Information on registered substances, N-(cyclohexylthio)phthalimide. 
Basic toxicokinetics.  
(https://echa.europa.eu/fr/registration-dossier/-/registered-dossier/14519/7/2/2  2021.08.05 ) 

2) RTECS®: Registry of Toxic Effects of Chemical Substances. 
3) Pharmacopathics Research Laboratories (1978): A 4-week range-finding toxicity study with 

Santogard PVI in the rat via dietary admixture. Monsanto PR-78-109A. Cited in: American 
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6) Industrial Bio-Test Laboratories (1977): A 4-week subchronic dust inhalation study of Santogard 
PVI in rats. BTL-76-193. Cited in: American Chemistry Council (2003): Test Plan and Robust 
Summaries for 1H-isoindole-1,3-(2H)-dione, 2-(cyclohexylthio)-. 

7) Bio/dynamics Inc. (1986): A thirteen-week inhalation study of Santogard PVI in the rat. Monsanto 
BO-84-162. Cited in: American Chemistry Council (2003): Test Plan and Robust Summaries for 
1H-isoindole-1,3-(2H)-dione, 2-(cyclohexylthio)-. 

8) Bio/dynamics Inc. (1984): A range-finding study to evaluate the toxicity of Santogard PVI in the 
pregnant rabbit. Final report. BD-83-161. NTIS/OTS0513404. 

9) Bio/dynamics Inc. (1985): A teratogenicity study in rabbits with Santogard PVI. Final report. 
BD-83-162. NTIS/OTS0513404. 

10) US EPA (1987): EPA status report. NTIS/OTS0513404. 
11) Food and drug research laboratories, Inc. (1969): Dermal sensitization study of N-(cyclohexylthio) 

phthalimide in humans. NTIS/OTS0555164. 
12) Kanerva L, Estlander T, Jolanki R. (1996): Allergic patch test reactions caused by the rubber 

chemical cyclohexyl thiophthalimide. Contact Dermatitis. 34: 23-26. 
13) Geier J, Lessmann H, Frosch PJ, Schnuch A. (2003): Contact sensitization to 

N-(cyclohexylthio)phthalimide. Contact Dermatitis. 48: 1-6. 

― 84 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   84152995 化学物質の環境リスク評価　第20巻-本文.indd   84 2022/03/04   14:18:482022/03/04   14:18:48



 

 
 

14) Loffeld A, Foulds IS. (2004): Allergic contact dermatitis from N-(cyclohexylthio) phthalimide in a 
playground fitter. Contact Dermatitis. 51: 212-213. 

15) Litton bionetics, Inc. (1976): Mutagenicity evaluation of CP 29242 (Santogard PVI). Final report. 
BIO-76-223. NTIS/OTS0513404. 

16) Slamenová D, Gábelová A, Chalupa I, Szabová E, Mikulásová M, Horváthová E, Ruzeková L, 
Farkasová T, Ruppová K, Wsólová L, Barancoková M, Kazimírová A. (1999): Cytotoxic and 
genotoxic effect of inhibitor of vulcanisation N-cyclohexylthiophthalimide in a battery of in vitro 
assays. Mutat Res. 446: 35-48. 

17) Litton bionetics, Inc. (1977): Mutagenicity evaluation of CP 29242 (Santogard PVI) in the mouse 
lymphoma assay. Final report. BIO-76-247. NTIS/OTS0513404. 

18) Pharmakon research international, Inc. (1984): CHO/HGPRT mammalian cell forward gene 
mutation assay. PH314-MO-007-83 (PK-83-279). NTIS/OTS0513404. 

19) Slamenová D, Horváthová E, Farkasová T, Ruzeková L, Bacová G, Krcmáriková J. (1997): 
Testing of toxic and DNA-damaging effects of N-cyclohexylthiophthalimide (Duslin P) on 
hamster V79 cells. Folia Biol (Praha). 43: 239-242. 

20) SRI international (1984): Evaluation of the potential of Santogard PVI to induce unscheduled 
DNA synthesis in primary rat hepatocyte cultures. Final report. SR-83-283. NTIS/OTS0513404. 

21) SRI international (1986): Examination of Santogard PVI in the in vivo – in vitro hepatocyte DNA 
repair and replication assay. Final report. SR-86-242. NTIS/OTS0513404. 

22) Hazleton biotechnologies corporation (1985): In vivo bone marrow chromosome study in rats. 
Santogard P.V.I. Final report. HL-84-160. NTIS/OTS0513404. 

 

1)  (2000) 11  
2)  (2021) 2  
3)  European Chemicals Agency  Registered substances, N-(cyclohexylthio) phthalimide. 
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14
 

 

 

 

2,4-  
CAS 554-00-7 

3-261  
1-156  
* 1-180  

RTECS BX2600000 
C6H5Cl2N 
162.02 

1ppm= 6.63 mg/m3( 25 ) 
 

 
 
 
  

 
* 5 4 1  

  
1)  

 63  2) 63.5  3) 59 62  4) 
 245 (101 kPa) 2) , 3) 245 4) 
 1.567 g/cm3(20 ) 2) 

 1.5 Pa (20 ) 5) 
1- / (logKow) 2.916) 2.78 3) 

pKa  2.05(22 ) 2) 2.00(25 ) 3) 

 450 mg/L(20 ) 7) 

 

 

 
 
BOD 0% ( ) TOC 0% ( ) HPLC 1% ( )  

4 100 mg/L 30 mg/L 8) 
 

 
OH   

9.2 10-12 cm3/( sec) AOPWIN 9)  
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7.0  70 OH 3 106 3 105 /cm3  10)

 
 

 
11)  

 
 12)  

(BCF) 32 BCFBAF 13)  
 

 
(Koc) 180 KOCWIN 14)  

 
 

 

1.1 15)  

 

 2010 2011 2012 2013 2014 

(t) a) 1,000  1,000  1,000  1,000  1,000  

 2015 2016 2017 2018 2019 

(t) a) 1,000  1,000  1,000  1,000  1,000  
a)  

 

1 t 100 t 16) 

 

 
17)

CAS 86598-92-7 18)  

 

 

156  
15

:89  
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26 3  
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2019
1) 2), 3)

2.1
 

 

2019 0 t
0.011 t  

 

 

Mackay-Type Level III Fugacity Model4) 

2.2  

    / /  

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

 11.3 0.2 0.1 0.4 

 9.8 96.9 4.9 10.5 

 78.7 1.7 94.9 89 

 0.1 1.2 0.1 0.1 
 

 

 

2.3.1
2.3.2  
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a) 
 

  a) 
 

      

           
 μg/m3          

           
 μg/m3          

           
 μg/g          

           
 μg/L          

           
 μg/L <0.05 <0.05 <0.05 <0.05 0.05 0/7  2006 5) 

           
 μg/g          

           
 μg/L <0.0011 <0.0011 <0.0011 0.0028 0.0011 2/12  2013 6) 

  <0.05 <0.05 <0.05 <0.05 0.05 0/54  2006 5) 
  <0.07 <0.07 <0.07 <0.07 0.07 0/6  1998 7) 

           
 μg/L <0.0011 <0.0011 <0.0011 0.0024 0.0011 1/6  2013 6) 

  <0.05 <0.05 <0.05 <0.05 0.05 0/17  2006 5) 
  <0.07 <0.07 <0.07 <0.07 0.07 0/7  1998 7) 

           
( ) μg/g <0.008 <0.008 <0.008 <0.008 0.008 0/5  1998 7) 

           
( ) μg/g <0.008 <0.008 <0.008 <0.008 0.008 0/7  1998 7) 

           
( ) μg/g          

           
( ) μg/g          

           
a) 

 
 
 

  
 

a) 
 

  a) 
 

b)      

           
 μg/m3          

           
 μg/m3          

           
 μg/g          

           
 μg/L <0.1 <0.1 <0.1 <0.1 0.1 0/18  2018 8)  

           
 μg/L          

           
 μg/g          

           
 μg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 0/7  2019 9) 

           
 μg/L <0.0010 <0.0010 <0.0010 <0.0010 0.0010 0/3  2019 9) 

   0.044 <0.002 0.36 0.002 29/37  1997 10) c) 
   0.006 <0.002 0.020 0.002 5/42  1995 10) c) 

           
( ) μg/g <0.0010 <0.0010 <0.0008 <0.0010 0.0008

0.0010 
0/2  1999 11) 

                     
( ) μg/g <0.0019 <0.0019 <0.0011 0.007 0.0011 3/13  1999 11) 
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a) 
 

  a) 
 

b)      

0.0019 
           

( ) μg/g          
           

( ) μg/g          
           

a)  
b)  

    c) 7 0 m 2 m  
 
 

2.4
15 

m3 2 L 2,000 g 50 kg  

 
 

   

 

   
   

    
  

   
 0.1 μg/L (2018) 0.004 μg/kg/day  
 0.05 g/L

(2006) 
0.002 g/kg/day

 
 0.0011 g/L (2013)

0.05 g/L (2006)  
0.000044 g/kg/day

0.002 g/kg/day
  

  
   

   
   

 

   
   

    
  

   
 0.1 μg/L (2018) 0.004 μg/kg/day  
 0.05 g/L

(2006) 
0.002 g/kg/day

 
 0.0028 g/L (2013)

0.05 g/L (2006)
 

0.00011 g/kg/day
0.002 g/kg/day  

 
  

    
  

   
1)  

 
2.4
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   g/kg/day  g/kg/day  

  
   

   

    

  a) (< 0.004) (< 0.004) 

     

  b) <0.002  <0.002  

  < 0.000044 0.00011 

  b) <0.002  <0.002  

     

     
 1)  

2)  
 

3)  
a)  
b) 10  

 
2.5

0.000044 μg/kg/day 0.00011 μg/kg/day  

0.004 μg/kg/day  
2019

3) 100%

12)

0.0051 μg/L 0.00020 μg/kg/day  

 

 

2.6
PEC

0.0028 g/L 0.0024 g/L  
2019

3) 100%
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12) 0.0051 
μg/L  

   
 
 
 

 
 
 
 

 
 

0.0011 g/L (2013) 
[ 0.05 g/L  
(2006)] 
 
0.0011 g/L (2013) 
[ 0.05 g/L  
(2006)] 

0.0028 g/L (2013) 
[ 0.05 g/L  
(2006)] 
 
0.0024 g/L (2013) 
[ 0.05 g/L  
(2006)] 

1)  
2)  
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200 300 400 mg/kg
6- 6- -2,4-

1)  
p- 2) 

p-
3) 

2 1 1.7 2
3.8 4)  

3,4- 5.04 μg 14C
72 81 26
24 72 1

1 0.1
5)  

 

 

 

   
  LD50 1,600 mg/kg 
  LD50 400 mg/kg 

  LDLo 113 mg/kg 
 
 

   
  LD50 545 mg/kg 
  LD50 740 mg/kg 

  LD50 675 mg/kg 
  LD50 675 mg/kg 
  LCLo 65 mg/m3 (4 hr) 
  LDLo 300 mg/kg 

  LD50 700 mg/kg 
  

 

7)  
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3,4- 8)  

 

 

7)  

 
Sprague-Dawley 4 5 1

174 696 mg/kg 3,4- 3,4-
2,3- 3,5-

9)  

 
Fischer 344 4 8 1 79 159 198 mg/kg (DCA)

3,5-DCA 2,5-DCA
 2,4-DCA, 2,6-DCA, 3,4-DCA 2,3-DCA 3,4-

10)  
Fischer 344 in vitro

3,5-DCA 3,4-DCA 2,3-DCA, 2,4-DCA, 2,5-DCA, 2,6-DCA
3,5-DCA 3,4-DCA 2,3-DCA, 2,5-DCA 2,4-DCA, 2,6-DCA

3,4-DCA 11)  

 
3,4- Sprague-Dawley 20 1 0 10 45

200 mg/m3 2 6 / 5 / 10 mg/m3

2.5 5.0 40 45 mg/m3

200 mg/m3

200 mg/m3

12, 13) 

3,4- LOAEL 10 mg/m3 1.8 mg/m3  

 

 

(CBA BALB/c)F1 5 1 0 25 50 100 250 500 mg/kg/day 5
14)  

 
3,4- Sprague-Dawley 28 1 0 5 25

125 mg/kg/day 6 15
25 mg/kg/day

125 mg/kg/day 125 mg/kg/day
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15, 16) 3,4- NOAEL
5 mg/kg/day 25 mg/kg/day  

 

 

 

 

 

  

3.3
 

 

  ( )  
WHO IARC   
EU EU   
 EPA   
USA ACGIH   
 NTP  

    
 DFG   

 

  

in vitro S9 TA98
17) S9

18, 19) 

CHL S9 20) 21) 

S9 21)  
in vivo 22)  

 

 

 

 

 

― 96 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   96152995 化学物質の環境リスク評価　第20巻-本文.indd   96 2022/03/04   14:18:512022/03/04   14:18:51



 
 

  

 

 

  
 

 

  

    MOE 

 
   

  
 

 
0.000044 μg/kg/day 

 0.00011 μg/kg/day   
 

 
 
 
 

3,4-
3,4- 13 23

5 mg/kg/day 0.00011 μg/kg/day
10 MOE Margin of Exposure 4,500,000

0.004 μg/kg/day
MOE 130,000

2019
0.00020 μg/kg/day MOE 2,500,000

MOE  
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    MOE 

 
   

  
 

    
 
 
 
 
 

2019 0 t
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4.1  

 

[μg/L] No.

509 Raphidocelis 
subcapitata  NOEC  GRO 2 D C 4)- 

2013031 

1,000 Microcystis 
aeruginosa   NOEC  GRO 4 D C 1)-10484 

1,000 Desmodesmus 
pannonicus  NOEC  GRO 4 D C 1)-16633 

1,000 Lemna minor  NOEC  GRO 7 D C 1)-10484 

2,040*1 Raphidocelis 
subcapitata  NOEC  GRO 3 B*3 B*3 3)-1 

3,200 Desmodesmus 
pannonicus  NOEC  GRO 4 D C 1)-10484 

3,380 Raphidocelis 
subcapitata  EC50   GRO 2 B B 1)-100638 

6,330 Raphidocelis 
subcapitata  EC50   GRO 2 B B 1)-96592 

>9,900 *1 Raphidocelis 
subcapitata  EC50   GRO 3 B*3 B*3 3)-1 

11,000 Desmodesmus 
pannonicus  EC50   GRO 4 D C 1)-16633 

5*2 Daphnia magna  NOEC  REP 21 B*3 B*3 3)-2 

15 Daphnia magna  NOEC  GRO 16 B C 1)-12872 

32 Daphnia magna  NOEC  REP 21 D C 1)-10484 

32 Daphnia magna  NOEC  REP 21 D C 1)-5375 

500 Daphnia magna  LC50 MOR 2 B B 1)-5375 
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[μg/L] No.

710 Daphnia magna  LC50 MOR 2 B B 1)-5675 

2,400 Daphnia magna  EC50   IMM 2 B B 1)-61876 

4,200 Daphnia magna  EC50   IMM 2 B*3 B*3 2) 

320 Oryzias latipes  NOEC  MOR 40 D C 1)-10484 

320 Gasterosteus 
aculeatus  NOEC  GRO 35 B B 1)-823 

1,000 Poecilia reticulata  NOEC  GRO 28 D C 1)-10484 

4,200 Oryzias latipes  LC50 MOR 21 B*4  2) 

5,670 Danio rerio  LC50 MOR 4 B B 1)-5436 

7,790 Carassius auratus  LC50 MOR 4 C C 1)-65892 

8,100 Oryzias latipes  LC50 MOR 4 B*3 B*3 2) 

9,300 Gasterosteus 
aculeatus  LC50 MOR 4 D C 1)-823 

320 Xenopus laevis  
 NOEC  DVP 100 D C 1)-10484 

1,000 Lymnaea stagnalis  NOEC  REP 40 D C 1)-10484 

2,500 Brachionus 
calyciflorus  NOEC  REP 2 D C 1)-20489 

3.200 Hydra oligactis  NOEC  GRO 21 D C 1)-10484 

10,000 Culex pipiens  NOEC   
MOR / DVP 25 D C 1)-10484 

31,000 Tetrahymena 
pyriformis  EC50  POP 1 B C 1)-11258 

44,900 Tetrahymena 
pyriformis  IGC50  POP 2 B B 4)- 

2007003 

84,600 Spirostomum 
ambiguum  LC50 MOR 1 D C 1)-62279 
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PNEC  
PNEC  

 
A B C D  
E  

PNEC  
A B C  

 
 

EC50 (Median Effective Concentration) IGC50 (Median Inhibitory Growth Concentration)  
LC50 (Median Lethal Concentration) NOEC (No Observed Effect Concentration)  
 
DVP (Development) GRO (Growth) IMM (Immobilization)  
MOR (Mortality) POP (Population Change) REP (Reproduction)  

 
*1 2) 0-72  
*2 2)  
*3 B  
*4 B  

 

 (PNEC) 
 

 
 

Tsai Chen 1)-100638 Raphidocelis subcapitata
EPA  (OPPTS 850.5400.1996) ASTM

 (E1218) EDTA 7.5 mg/L CaCO3

48  (EC50) 3,380 μg/L  
2)  OECD No. 201 (1984) Raphidocelis 

subcapitata Selenastrum capricornutum   GLP 
 0 0.31 0.63 1.25 2.5 5.0 10 mg/L 2.0

 20 mg/L  (HCO-30) 20 
mg/L  72

91%
72  (NOEC)  2,040 μg/L 3)-1  

 
 

Maas-Diepeveen Van Leeuwen 1)-5375  (NEN 6501, 1980) 
 (Van Leeuwen 1985) Daphnia magna

 (24 ) 
260 mg/L (CaCO3 )  (DMSO) 

48  (LC50) 500 μg/L  
2  OECD No. 202 (1984) Daphnia 

magna  GLP 3
0 0.0050 0.016 0.050 0.16 0.50 mg/L 3.2

 50 mg/L CaCO3
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2-  (HCO-30)  
1 mg/L 0 16  94

108% 2 19 88 106%
 21  (NOEC)  5 μg/L 3)-2  

 
 

Zok 1)-5436 OECD  (1984) Danio rerio (
Brachydanio rerio) 

96  (LC50) 
5,670 μg/L  

Van den Dikkenberg 1)-823 Adema  (1981) Gasterosteus 
aculeatus 3

0 0.10 0.32 1.0 3.2 5.6 mg/L 3.2 1.75
 (DSW 209 mg/L CaCO3 ) 

0 0.10 0.50 0.87 2.9 4.7 mg/L
35  (NOEC) 320 μg/L  

 
Arnold4)-2007003 Tetrahymena pyriformis

5 10
 (Schultz, 1983) 48  (IGC50) 

44,900 μg/L  

 

 (PNEC)  

 
 

 Raphidocelis subcapitata 48 EC50  3,380 μg/L 
 Daphnia magna 48 LC50 500 μg/L 

 Danio rerio 96 LC50 5,670 μg/L 
 Tetrahymena pyriformis 48 IGC50  44,900 μg/L 

100 3
 

500 μg/L
100 PNEC 5 μg/L  

 
 

 Raphidocelis subcapitata 72 NOEC  2,040 μg/L 

― 102 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   102152995 化学物質の環境リスク評価　第20巻-本文.indd   102 2022/03/04   14:18:532022/03/04   14:18:53



 
 

 Daphnia magna 21 NOEC  5 μg/L 
 Gasterosteus aculeatus 35 NOEC  320 μg/L 

10 3
 

5 μg/L 10
PNEC 0.5 μg/L  

 
PNEC 0.5 μg/L  

 

0.0011 μg/L
 (PEC) 

0.0028 μg/L 0.0024 μg/L  
 (PEC)  (PNEC) 0.006 0.005

 
 

 
 

(PEC) PNEC 
PEC/ 

PNEC  

0.0011 μg/L  (2013) 
[
0.05 g/L  (2006)] 

0.0028 μg/L  (2013) 
[
0.05 g/L  (2006)] 

0.5 
μg/L 

0.006 

0.0011 μg/L  (2013) 
[
0.05 g/L  (2006)] 

0.0024 μg/L  (2013) 
[
0.05 g/L  (2006)] 

0.005 

1) ( )   
  2)  

 

 
 

 (10 ) 0.05 μg/L
 (PNEC) 0.1  

2019

100%

 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 
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0.0051 
μg/L PNEC 0.01  
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CAS 76-05-1 

2-1185 
 

RTECS AJ9625000 
C2HF3O2 
114.02 

1 ppm = 4.66 mg/m3 25  
 

 
 
 
 
 
  

1)  

 -15.2  2) -15.4  3) , 4) 

 72  (101 kPa) 2) 72.4  3) 72.4  (101 kPa) 4) 

 1.5351 g/cm3 (25 ) 2) 1.5351 g/cm3 (20 ) 3) 

 1.51 104 Pa (25 ) 2) 1.47 104 Pa (25 ) 4) 

1- / (log Kow) 0.50 (KOWWIN 5) ) 

pKa  0.52 (25 ) 2) , 4) 0.3 3)  

 1.00×106 mg/L (20 ) 4) 

 

 

6)  
 

 
OH  

 0.52 10-12 cm3/( sec) AOPWIN 7)  
0.028  0.28   OH 3×106 3×105 /cm3 8)

12  
 

 
9)  

F
C

F

C
OH

O

F

― 110 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   110152995 化学物質の環境リスク評価　第20巻-本文.indd   110 2022/03/04   14:18:552022/03/04   14:18:55



 

 
 

 (BCF) 3.2 BCFBAF 10)   
 

 
 (Koc) 3.2 KOCWIN 11)   

 

1.1
12)  

 

 2010 2011 2012 2013 2014 

(t) a) 1,000  X b) X b) X b) X b) 

 2015 2016 2017 2018 2019 

(t) a) X b) X b) 1,000  X b) X b) 
a)  
b) 2  

 
2016 100 150 300 400

13)  

 

13)

NMR 13)  

2,2,2-
2,2,2- 13)  

 
HCFC HFC

HFO 14) HFC
1 100 HFO-1234yf 2,3,3,3- -1-

14)  

 
CAS  428-59-1

6)  
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Mackay-Type Level III 
Fugacity Model1) 2.1  

 

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

 59.8 1.4 2.3 5.2 
 30.4 98.1 36.1 56 
 9.8 0.2 61.6 38.7 
 0.1 0.2 0.1 0.1 

 

 

2.2.1
2.2.2  

 

  
a) 

 
  a)  

     

           
 μg/m3 0.025 0.033 <0.024 0.085 0.024 7/13  2018 2) 

           
 μg/m3          

           
 μg/g          

           
 μg/L          

           
 μg/L          

           
 μg/g          

           
 μg/L 0.11 0.12 0.047 0.21 0.0082 16/16  2019 3) 
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a) 

 
  a)  

     

           
 μg/L 0.12 0.13 0.075 0.42 0.0082 12/12  2019 3) 

           
( ) μg/g          

           
( ) μg/g          

           
( ) μg/g          

           
( ) μg/g          

           
a)  

 
 

  
 

 
    

     

           

 μg/m3          

           

 μg/m3          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           
 

 
 

2.3

15 m3 2 L 2,000 g 50 kg  
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  0.025 μg/m3 (2018) 0.0075 μg/kg/day  
    

    
    
    
    

  0.11 μg/L (2019) 0.0044 μg/kg/day  
    
    
    
    

    
  0.085 μg/m3 (2018) 0.026 μg/kg/day  
    

    

    
    

    
  0.21 μg/L (2019) 0.0084 μg/kg/day  

    
    
    

    

1)  

 
2.3

0.025 μg/m3 0.085 μg/m3  

 

  g/kg/day  g/kg/day  

  
 0.0075 0.026 

   

    

     

  0.0044 0.0084 
     

     
1)  

 
2.4

0.0044 μg/kg/day 0.0084 μg/kg/day  
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2.5
PEC

0.21 g/L 0.42 g/L  

 

   

 
 

 
 

 

 
0.11 g/L (2019) 

 
0.12 g/L (2019) 

 
0.21 g/L (2019) 

 
0.42 g/L (2019) 

1)   
    2)  
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148 mg/kg/day 5
2

10 1
1)  

16
2)  

4 mg/kg 34.3 48
58.0

15.6 48
51.8 14.5 4 mg/kg

1 16.8 48
20.7 22.0

3)  
HCFC-123 2,2- -1,1,1- 4, 5, 6) 

7, 8, 9) 

 6)  

7, 9, 10, 11) 

10, 11)  

 

   
  LC50 10,000 mg/m3 12) 
  LC50 13,500 mg/m3 12) 
  LDLo 150 mg/kg 12) 

 

   
  LD50 >2,000 mg/kg/day 13) 
  LD50 >2,000 mg/kg 12) 

 

/
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14)  

 

Sprague-Dawley 5 6 1 0 11.4
Na 10

11.4 30 40 15 31
0 5.7 11.4

1 mL/day 0 380 630 760 1,270 mg/kg/day 8

15)  

 
Wistar 4 6 1 0 148 mg/kg/day 5

148 mg/kg/day 43
24 148 mg/kg/day 42

1- 125 85 71
110 - 60

1 1)  

 
0 0.5 0 250 mg/kg/day Wistar 2

0.5
PFBA

PFOA 0.25 125 mg/kg/day
16)  

 
Na 28 NOEL 10 mg/kg/day

ALT

1,000  mg/kg/day
17) NOAEL 10 mg/kg/day 8.3 mg/kg/day

 

 
Wistar 5 1 0 0.06 0.18 0.54 1.6 Na

28
0.54 1.6 ALT

0.18 0.54 1.6
0.54

0 50 149 436 1,315 mg/kg/day 0 52 157 457 1,344 mg/kg/day
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13) NOAEL 0.06 50 mg/kg/day 42 mg/kg/day
0.18 157 mg/kg/day 131 mg/kg/day  

 
Wistar 10 1 0 0.016 0.16 1.6 Na

90
0.16 1 1.6 0.16

1.6
0.16 0.16

1.6 0.16
AST ALT 0.16

0 9.9 98 1,043 mg/kg/day 0
12.2 123 1,216 mg/kg/day 13) NOAEL 0.016 9.9 mg/kg/day

12.2 mg/kg/day 8.2 mg/kg/day 10.2 mg/kg/day  

 
C57BL/6 4 1 0 0.02 0 26 mg/kg/day Na

10
0.02

0.02 CoA  18)  

 
400 700 mg/m3 Na 5 4 / 6 /

25 50 mg/m3

 19) 

 

 

Alpk/AP 10 1 0 10 25 mg/kg/day
3

20)  

 
Sprague-Dawley 43 45 1 0 75 150 mg/kg/day 10
20 75 mg/kg/day 10 15

GGT
3

3 75 mg/kg/day
AST 150 mg/kg/day -GTP 2
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12
49 75 mg/kg/day 2

21) LOAEL 75 
mg/kg/day NOAEL 150 mg/kg/day  

 

21
30

1
50

22)  

 

6 5 5 1
4

1 1 1 cm2

23)  

 

3.3
 

 

  ( )  
WHO IARC   
EU EU   
 EPA   
USA ACGIH   
 NTP  

    
 DFG   

 

in vitro S9
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13, 24) S9 25) DNA
24) S9 L5178Y

13)  
Na S9

26)  
in vivo  

 

 

 

 

 

 
NOAEL 

8.2 mg/kg/day AST ALT
10 0.82 mg/kg/day

 
 

 

 

0.0044  μg/kg/day 0.0084 μg/kg/day
0.82  mg/kg/day 10

MOE Margin of Exposure 9,800  
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    MOE 

 
   

0.82 mg/kg/day  
 

 0.0044 μg/kg/day  0.0084 μg/kg/day  9,800 
 

 

 

 

 

MOE
 

 
 

 
 
 
 

    MOE 

 
 0.025 μg/m3  0.085 μg/m3  

  
 

    
 

 

 

 

 

100
2.7 mg/m3 0.085 μg/m3

10 MOE 3,200  
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4.1
 

 
 

 
 

 
 

[μg/L] 
  

 
 

 
[ ]   

No.  

   100  
Raphidocelis 
subcapitata 

NOEC 
GRO (AUG) 3 B B 2)-2015134 Na  

   1,000 Raphidocelis 
subcapitata 

EC10 
GRO (RATE) 3 C C 2)-2021080 Na  

 >1,000 Raphidocelis 
subcapitata 

EC50 
GRO (AUG) 3 B C 2)-2015134 Na  

   2,500 Raphidocelis 
subcapitata 

NOEC 
GRO (RATE) 3 A A 3) -1  

 6,500  Raphidocelis 
subcapitata 

EC50 
GRO (RATE) 3 C C 2)-2021080 Na  

 11,400 Raphidocelis 
subcapitata 

EC50 
GRO (RATE) 3 B B 1)-98568 Na  

 237,000  Raphidocelis 
subcapitata 

EC50 
GRO (RATE) 3 A A 3) -1   

 25,000*1 Daphnia magna NOEC  REP 21 A A 3) -4  Na  

 >999,000*2 Daphnia magna EC50  IMM 2 A C 3) -2  Na  

 >1,000,000 Daphnia magna EC50  IMM 2 D C 2)-2015134 Na  

 9,000,000  Daphnia magna EC50  IMM 2 B B 3) -3 Na  

  300,000 Danio rerio 
NOEC HAT

 
6 B  1)-165818  

 >999,000*2,3 Danio rerio LC50  MOR 4 B B 3) -5 Na  

 >1,000,000 Danio rerio LC50  MOR 4 D C 2)-2015134 Na  

 >8,000,000*2,3 Danio rerio LC50  MOR 4 B B 3) -6 Na  
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[μg/L] 
  

 
 

 
[ ]   

No.  

 30,000  Myriophyllum 
spicatum 

NOEC  GRO 

 
14 B B 1)-110399  

 70,000 Brachionus 
calyciflorus LC50  MOR 1 B B 1)-175717  

 100,000  Myriophyllum 
sibiricum 

NOEC  GRO 

 
14 B B 1)-110399  

 222,100 Myriophyllum 
spicatum 

EC50      

GRO  14 B B 1)-110399  

 340,700  Myriophyllum 
sibiricum 

EC50     

GRO  14 B B 1)-110399  

PNEC  
PNEC  

 
A B C D
E

PNEC  
A B C  

 
 

EC10 (10% Effective Concentration) 10% EC50 (Median Effective Concentration)  
LC50 (Median Lethal Concentration) NOEC (No Observed Effect Concentration)  
 
GRO (Growth) HAT (Hatch) IMM (Immobilization) MOR (Mortality)  
REP (Reproduction)  

 
AUG (Area Under Growth Curve)  
RATE  
 

*1  
*2  
*3  
 

 

 (PNEC) 
 

 
 

AFEAS (Alternative Fluoro Carbons Environmental Acceptability Study) 1)-98568 OECD
No. 201 (1984) Raphidocelis subcapitata  Selenastrum 

capricornutum GLP
0 0.12 1.2 12 120 mg/L

10 72  (EC50) 
11,400 μg/L  

Berends 2)-2015134 OECD No. 201 (1984) 
Raphidocelis subcapitata  Selenastrum capricornutum

0.12 1.2 
mg/L 72  (NOEC) 100 μg/L
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ISO  (ISO 6341, 1996) Daphnia magna

3)-3

0 4.3 5.6 7.3 9.6 12.3 15.9 20.7 27.0 g/L  1.3
48  (EC50) 9,000,000 μg/L

 
OECD No. 211 (2008) EU  (EU Method C.20, 2008) 

Daphnia magna GLP 3)-4

 (30%, w/w) 0
1 3.2 10 32 100 mg/L 3.2

48 72
21  (NOEC) 25,000 μg/L
 

 
 
ISO  (ISO 7346-1) Danio rerio Brachydanio 

rerio 3)-6

0 8,000 mg/L
96  (LC50) 

8,000,000 μg/L  

 
 
Wang 1)-175717 Brachionus calyciflorus

9  (40.0 140.0 mg/L) 24
 (LC50) 70,000 μg/L  

Hanson Solomon1)-110399 ASTM  (E1913-97, 1999) 
Myriophyllum spicatum 0

10 30 100 300 1,000 3,000 10,000 mg/L  3
Andrews 14  

(NOEC) 30,000 μg/L  

 

 (PNEC)  
 

 
 Raphidocelis subcapitata 72 EC50  11,400 μg/L 

 Daphnia magna 48 EC50  9,000,000 μg/L 
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 Danio rerio 96 LC50  8,000,000 μg/L  
 Brachionus calyciflorus 24 LC50 70,000 μg/L 

100 3  
 

11,400 μg/L
100 PNEC 110 μg/L  

 
 

 Raphidocelis subcapitata 72 NOEC  100 μg/L 
 Daphnia magna 21 NOEC  25,000 μg/L 

 Myriophyllum spicatum 14 NOEC  30,000 μg/L 

100 2
 

100 μg/L
100 PNEC 1 μg/L  

 
PNEC 1 μg/L  

0.11 μg/L
0.12 μg/L  (PEC) 

0.21 μg/L 0.42 μg/L  
 (PEC)  (PNEC) 0.2 0.4

 

 
6

1)-165818
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   (PEC) PNEC 
PEC/ 

PNEC  

 0.11 μg/L  (2019) 0.21 μg/L  (2019) 

1 μg/L 

0.2 

 0.12 μg/L  (2019) 0.42 μg/L  (2019) 0.4 

1)   
      2)  

 
  
 
 
 

 
 

 
 

 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 

― 127 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   127152995 化学物質の環境リスク評価　第20巻-本文.indd   127 2022/03/04   14:19:002022/03/04   14:19:00



 

1)  (1989)  1618. 

2) Haynes.W.M.ed. (2013) : CRC Handbook of Chemistry and Physics on DVD, (Version 2013), 
CRC Press. 

3) O'Neil, M.J. ed. (2013) : The Merck Index - An Encyclopedia of Chemicals, Drugs, and 
Biologicals. 15th Edition, The Royal Society of Chemistry:1663. 

4) Howard, P.H., and Meylan, W.M. ed. (1997) : Handbook of Physical Properties of Organic 
Chemicals, Boca Raton, New York, London, Tokyo, CRC Lewis Publishers: 61. 

5) U.S. Environmental Protection Agency, KOWWIN™ v.1.68. 
6) Jean Charles Boutonnet, Pauline Bingham, Davide Calamari, Christ de Rooij, James Franklin, 

Toshihiko Kawano, Jean-Marie Libre, Archie McCul-loch, Giuseppe Malinverno, J. Martin 
Odom, George M. Rusch, Katie Smythe, Igor Sobolev, Roy Thompson & James M. Tiedje 
(1999) : Environmental Risk Assessment of Trifluoroacetic Acid. Human and Ecological Risk 
Assessment: An International Journal. 5(1) : 59-124. 

7) U.S. Environmental Protection Agency, AOPWIN™ v.1.92. 
8) Howard, P.H., Boethling, R.S., Jarvis, W.F., Meylan, W.M., and Michalenko, E.M. ed. (1991) : 

Handbook of Environmental Degradation Rates, Boca Raton, London, New York, Washington 
DC, Lewis Publishers: xiv. 

9) Lyman WJ et al(1990); Handbook of Chemical Property Estimation Methods. Washington,DC: 
Amer Chem Soc:7-4, 7-5.[Hazardous Substances Data Bank 
(https://pubchem.ncbi.nlm.nih.gov/source/hsdb/5428, 2021.05.10 ) ]. 

10) U.S. Environmental Protection Agency, BCFBAF™ v.3.01. 
11) U.S. Environmental Protection Agency, KOCWIN™ v.2.00. 
12) 

(http://www.meti.go.jp/policy/chemical_management/kasinhou/information/volume_index.html, 
2021.05.10 .

13)  (2017) 2018 384-385.
14) 2020 : . 

 

1) U.S. Environmental Protection Agency, EPIWIN™ v.4.11. 
2)  (2020) 2018

30  ,

(https://www.env.go.jp/chemi/kurohon/). 
3)  (2021) 2  2019

 , (https://www.env.go.jp/chemi/kurohon/). 

 

― 128 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   128152995 化学物質の環境リスク評価　第20巻-本文.indd   128 2022/03/04   14:19:002022/03/04   14:19:00



 

1) Stier A, Kunz HW, Walli AK, Schimassek H. (1972): Effects on growth and metabolism of rat liver 
by halothane and its metabolite trifluoroacetate. Biochem Pharmacol. 21: 2181-2192. 

2) Holaday DA. (1977): Absorption, biotransformation, and storage of halothane. Environ Health 
Perspect. 21: 165-169.  

3)  (1989): TFAA . . 25: 155-164. 

4) Harris JW, Pohl LR, Martin JL, Anders MW. (1991): Tissue acylation by the chlorofluorocarbon 
substitute 2,2-dichloro-1,1,1-trifluoroethane. Proc Natl Acad Sci U S A. 88: 1407-1410. 

5) Olson MJ, Johnson JT, O’Gara JF, Surbrook SE Jr. (1991): Metabolism in vivo and in vitro of the 
refrigerant substitute 1,1,1,2-tetrafluoro-2-chloroethane. Drug Metab Dispos. 19: 1004-1011. 

6) Tang X, Madronich S, Wallington T, Calamari D. (1998): Changes in tropospheric composition and 
air quality. J Photochem Photobiol B. 46: 83-95. 

7) Martin JL, Plevak DJ, Flannery KD, Charlton M, Poterucha JJ, Humphreys CE, Derfus G, Pohl LR. 
(1995): Hepatotoxicity after desflurane anesthesia. Anesthesiology. 83: 1125-1129. 

8) Stachnik J. (2006): Inhaled anesthetic agents. Am J Health Syst Pharm. 63: 623-634. 
9) Bovill JG. (2008): Inhalation anaesthesia: from diethyl ether to xenon. Handb Exp Pharmacol. 182: 

121-142. 
10) Gut J, Christen U, Huwyler J. (1993): Mechanisms of halothane toxicity: novel insights. Pharmacol 

Ther. 58: 133-155. 
11) Kharasch ED, Hankins D, Mautz D, Thummel KE. (1996): Identification of the enzyme responsible 

for oxidative halothane metabolism: implications for prevention of halothane hepatitis. Lancet. 347: 
1367-1371. 

12) RTECS®: Registry of Toxic Effects of Chemical Substances. 
13) Bayer CropScience (2014): Summary of the toxicological and metabolism studies for Flurtamone. 

Unpublished document. 
14) IPCS (2007): International Chemical Safety Cards. 1673. Trifluoroacetic acid. 
15) Blake DA, Barry JQ, Cascorbi HF. (1970): A note on the effect of trifluoroacetate on the growth of 

rat liver. Naunyn Schmiedebergs Arch Pharmakol. 265: 474-475. 
16) Just WW, Gorgas K, Hartl FU, Heinemann P, Salzer M, Schimassek H. (1989): Biochemical effects 

and zonal heterogeneity of peroxisome proliferation induced by perfluorocarboxylic acids in rat liver. 
Hepatology. 9: 570-581. 

17) . .  
http://www.safe.nite.go.jp/jcheck/detail.action?cno=2923-18-4&mno=2-3558&request_locale=ja 
2021/06/26  

18) Permadi H, Lundgren B, Andersson K, Sundberg C, DePierre JW. (1993): Effects of perfluoro fatty 
acids on peroxisome proliferation and mitochondrial size in mouse liver: dose and time factors and 
effect of chain length. Xenobiotica. 23: 761-770. 

19) Khe lo GI, Kremneva SN. (1966): Comparative assessment of trifluoro-acetic and 
pentafluoropropionic acid toxicity. Gig Tr Prof Zabol. 10: 13-17. (in Russian). 

― 129 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   129152995 化学物質の環境リスク評価　第20巻-本文.indd   129 2022/03/04   14:19:002022/03/04   14:19:00



 

20) Lloyd SC, Blackburn DM, Foster PM. (1988): Trifluoroethanol and its oxidative metabolites: 
comparison of in vivo and in vitro effects in rat testis. Toxicol Appl Pharmacol. 92: 390-401. 

21) Saillenfait AM, Roure MB, Ban M, Gallissot F, Langonné I, Sabaté JP, Bonnet P. (1996): Postnatal 
hepatic and renal consequences of in utero exposure to halothane or its oxidative metabolite 
trifluoroacetic acid in the rat. J Appl Toxicol. 17: 1-8. 

22) Nakamura M, Miyachi Y. (2002): Chemical burn due to trifluoroacetic anhydride. Contact Dermatitis. 
47: 236. 

23) Dahlin J, Engfeldt M, Svedman C, Mowitz M, Zimerson E, Isaksson M, Hindsén M, Bruze M. (2013): 
Chemical burns caused by trifluoroacetic acid. Contact Dermatitis. 69: 176-180. 

24) Waskell L. (1978): A study of the mutagenicity of anesthetics and their metabolites. Mutat Res. 57: 
141-153. 

25) Baden JM, Brinkenhoff M, Wharton RS, Hitt BA, Simmon VF, Mazze RI. (1976): Mutagenicity of 
volatile anesthetics: halothane. Anesthesiology. 45: 311-318. 

26) Blake DA, DiBlasi MC, Gordon GB. (1981): Absence of mutagenic activity of trifluoroethanol and 
its metabolites in Salmonella typhimurium. Fundam Appl Toxicol. 1: 415-418. 

 

1) US EPA ECOTOX  

98568 AFEAS (1995): Comparison of the Toxicity of Sodium Trifluoroacetate, Difluoroacetic Acid, 

Sodium Monofluoroacetate & Sodium Fluoride to the Alga with Cover Letter Dated 05/12/95. 
EPA/OTS Doc.#86950000254:31 p.. 

110399 Hanson,M.L., and K.R. Solomon (2004): Haloacetic Acids in the Aquatic Environment. Part I:  

Macrophyte Toxicity. Environ. Pollut.130(3): 371-383. 
165818 Ulhaq,M., G. Carlsson, S. Orn, and L. Norrgren (2013): Comparison of Developmental Toxicity 

of Seven Perfluoroalkyl Acids to Zebrafish Embryos. Environ. Toxicol. Pharmacol.36:423-426. 
175717 Wang,Y., J. Niu, L. Zhang, and J. Shi (2014): Toxicity Assessment of Perfluorinated Carboxylic 

Acids (PFCAs) Towards the Rotifer Brachionus calyciflorus. Sci. Total Environ.491/492:266-270. 

2)  

2015134 Berends, AG, J. C. Boutonnet, C. G. De Rooij, and R. S. Thompson (1999): Toxicity of 

Trifluoroacetate to Aquatic Organisms. Environ. Toxicol. Chem.,18(5): 1053-1059. 
2021080 AFEAS (1997): The Toxicity of Sodium Trifluoroacetate to Algae, with Cover Letter Dated 

3/17/1997. EPA/OTS Doc.#86970000745. 
3) European Chemicals Agency Registered substances, Trifluoroacetic acid, 

(https://echa.europa.eu/registration-dossier/-/registered-dossier/5203, 2021.9.2 ). 

1.  Toxicity to aquatic algae and cyanobacteria. 001 Key Experimental result (2017). 
2.  Short-term toxicity to aquatic invertebrates. 001 Key Experimental result (1992). 
3.  Short-term toxicity to aquatic invertebrates. 002 Supporting Experimental result (2008). 
4.  Long-term toxicity to aquatic invertebrates. 001 Key Experimental result (2010). 

― 130 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   130152995 化学物質の環境リスク評価　第20巻-本文.indd   130 2022/03/04   14:19:012022/03/04   14:19:01



 

5.  Short-term toxicity to fish. 001 Key Experimental result (1992). 
6.  Short-term toxicity to fish. 002 Supporting Experimental result (2008). 

― 131 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   131152995 化学物質の環境リスク評価　第20巻-本文.indd   131 2022/03/04   14:19:012022/03/04   14:19:01



N-
 

 
 

 N-  
NDEA  

CAS 55-18-5 
 

 
RTECS IA3500000 

C4H10N2O 
102.14 

1 ppm = 4.18 mg/m3 25  
 

 

1)  

 -11  -9  ( ) 2) 

 175 177  (101 kPa) 2) 172  (101 kPa) 3)  
175 177  4) 177  5) 

 0.9422 g/cm3 (20 ) 3) 

 120 Pa (20 ) 6) 

1- / (log Kow) 0.48 2) , 7) 

pKa   

 1.06 105 mg/1,000 g (24 ) 3) 105 mg/L 5)  
1.062 105 mg/L (24 ) 8) 

 

 
 
50% 2 9) 

 
 

OH  
18 10-12 cm3/( sec) AOPWIN 10)  

3.6  36 OH 3 106 3 105 /cm3 11)  
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N-
 

 
 

 
 

108 30 9) 
 

 
 (BCF) 3.2 BCFBAF 12)  

 
 

 (Koc) 83 KOCWIN 13)  
 

 

 
N-

14)  
14)  

15)  
1988 2007

2001
16)  
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N-
 

 
 

 

 

 

Mackay-Type Level III 
Fugacity Model 1) 2.1  

 

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

 4.9 0.0 0.1 0.4 
 12.4 98.7 9.8 18.7 
 82.6 0.6 90.1 80.8 
 0.1 0.6 0.1 0.1 

 

 

2.2.1
2.2.2  

 

μg/m3 0.00058 0.0015 0.000064 0.011 0.000058 19/19 2019 2) 

μg/m3 

μg/g          

μg/L     

μg/L 

μg/g 
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N-
 

 
 

 
μg/L 0.00011 0.00019 0.000037 0.0016 0.000026 25/25 2019 2) 
 <0.01 <0.01 <0.01 <0.01 0.01 0/19 1989 3) 

μg/L <0.01 <0.01 <0.01 <0.01 0.01 0/14 1989 3)

μg/g <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0/19 1989 3)
      

μg/g <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0/14 1989 3)

μg/g <0.0001 <0.0001 <0.0001 0.0004 0.0001 2/18 1989 3)

μg/g <0.0001 <0.0001 <0.0001 0.0004 0.0001 2/13 1989 3)

μg/g  

μg/g <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0/1 1989 3)

a) 
 

 
 

μg/m3         

μg/m3 

μg/g <0.0002 <0.0002 <0.0002 <0.0002 0.0002 0/1  1982 4) c) 

μg/L <0.0020 <0.0020 <0.0020 <0.0020 0.0020 0/1  2010 5) 
<0.0020 <0.0020 <0.0020 <0.002 0.0020 0/1 2009 6) 
<0.0020 <0.0020 <0.0020 <0.0020 0.0020 0/1  2008 6) 

μg/L 

μg/g 
 

μg/L 0.011 0.012 0.0076 0.022 0.0010 7/7  2013 7) 

 0.021 0.021 0.016 0.026 0.0010 7/7  2012 7) 

 <0.002 <0.002 <0.002 0.0027 0.002 2/8 2011 8) 
 <0.002 0.0022 <0.002 0.0081 0.002 6/13 2010 8) 
 <0.002 0.0044 <0.002 0.046 0.002 2/14 2010 5) 
 <0.002 <0.002 <0.002 <0.002 0.002 0/9 2009 5) 
 <0.02 <0.02 <0.02 <0.02 0.02 0/4 2000 9) 
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N-
 

 
 

μg/L       

μg/g       
      

μg/g       

μg/g 

μg/g 

μg/g  

μg/g

a)  
b)  
c) 

13 <0.0002 μg/g

 
 

2.3
15 m3 2 L 2,000 g 50 kg  

 

    

    

    

  0.00058 μg/m3  (2019)  0.00017 μg/kg/day  

    

    

    
  0.002 μg/L

 (2010) 
0.00008 μg/kg/day

 
    

  0.00011 μg/L (2019) 
0.021 μg/L  (2012)  

0.0000044 μg/kg/day
0.00084 μg/kg/day  

    

   
0.0001 

μg/g  (1989)
0.0001 μg/g  

(1989)  

 

0.00013 μg/kg/day  
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N-
 

 
 

    
    
  0.011 μg/m3  (2019)  0.0033 μg/kg/day  
    

    
    

  0.002 μg/L
 (2010) 

0.00008 μg/kg/day
 

    

  0.0016 μg/L (2019) 
0.026 μg/L  (2012)  

0.000064 μg/kg/day
0.0010 μg/kg/day  

    
 
 

  
0.0004 

μg/g  (1989)
0.0001 μg/g  

(1989)  
 

 
 

0.00050 μg/kg/day  

    
    

1)  
2) 10)  

 
2.3

0.00058 μg/m3 0.011 μg/m3  

 

  g/kg/day  g/kg/day  

   0.00017 0.0033 

    

    

  a) (<0.00008) (<0.00008) 

     

  0.0000044 0.000064 
  a) (0.00084) (0.0010) 

     

 b), c) (<0.00013) (0.00050) 

     
1)  
2) 

 
3)  

a)  
b) 10  
c) 

 

 
2.4

0.0000044 μg/kg/day 0.000064 μg/kg/day  
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N-
 

 
 

0.00008 μg/kg/day 0.0010 g/kg/day  

0.0004 μg/g 0.0001 μg/g
61.3 g/ /day 2.8 g/ /day 10)

0.00049 μg/kg/day
0.0000056 μg/kg/day 0.00050 μg/kg/day

0.000064 μg/kg/day 0.00056 μg/kg/day
 

 

2.5
PEC

0.0016 μg/L PEC  
0.0026 μg/L

0.01 μg/L  

 

   

 
 
 

 

0.00011 μg/L  (2019) 
[ 0.021 μg/L  

 (2012)] 
 

 
[ 0.01 μg/L 

 (1989)] 

0.0016 μg/L  (2019) 
[ 0.026 μg/L

 (2012)] 
 

 
[ 0.01 μg/L

 (1989)] 

1)   
2)  
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30 mg/kg 1 11.4 mg/kg
11.9 mg/kg 24

1)  
14C 50 100 150 200 mg/kg 24

0.54 2.4 6.8 11
14CO2 200 mg/kg 1.24%/ 2)  

3H 10 mg/kg 4
4 24 25 70

24 0.3
2 1 3 6 2

90 2
240 1

0.74 0.40 0.18 0.14 3)  
N- -2- N-

N-( ) 4) 

5)  

 

 

 

   
  LD50 220 mg/kg 
  LD50 280 mg/kg 
  LD50 200 mg/kg 

  LD50 250 mg/kg 
 

6)  

 

 

Wistar 25 1 200 mg/kg 1
3 100 mg/kg

7 15
50 mg/kg 17 23
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50 mg/kg 12
25 mg/kg 26

35 7)  

 
Fischer 344 10 30 1 0 0.0001 0.001 0.01 0.1 1 ppm

16
1 ppm

8) 0 0.000009 0.00009 0.0009 0.008
0.09 mg/kg/day NOAEL 0.1 ppm 0.008 mg/kg/day  

 

 

3 9 10 12 0 200 mg/kg
5 200 mg/kg

38 28 51 27
9)  

 

 

 

 

 

  

3.2
 

 

  ( )  
WHO IARC (1987) 2A  
EU EU   
 EPA (1987) B2 

 
USA ACGIH   
 NTP (1981) 

 
    

 DFG (1986) 2 
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in vitro S9
S9 10 18) 11, 14, 19, 20, 21) 

S9 L5178Y 22, 23) V79 24  27) 

S9 HepG2 28) 

28, 29) 30) 29, 31, 32, 33) 

30) S9 Namalva 34) DNA
S9 HeLa S3 35) S9 29) 

13, 29) DNA S9
CHL 36, 37) CHO 38) 

CHO 38)  
in vivo 39) 

40, 41) DNA
42) DNA 43) 

44) 

45) 46) 

45) 47) 

48)  

 

Wistar 25 1.4 mg/kg/day 35 5 /
9

1
49)  

Sprague-Dawley 50 5 mg/kg/day 200
45 158 50)  

Mystromys albicaudatus 2 15 1 0 0.005
0.01 0.02 0.02 3

0.005
0.005 33 0.01 40 0.02  0.005 42
0.005

138
51)  

Wistar 25 1 25 mg/kg 1 26 35
50 mg/kg 17 23

100 mg/kg 7 15 200 mg/kg 3
7)  
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Buffalo 14 1 0.0114 26
10 9 5 5

10 2 3
52)  

Fischer 344 20 0.9 mg/ 30 5 /
17 2

10 3 53)  
Sprague-Dawley 90 1 0 0.1 mg/kg/day

5 / 80 36 33
52 760

804
54)  

Colworth-Wistar 60 1 0 0.00169 0 0.653 mg/kg/day
0 1.146 mg/kg/day 16

1
55 58)  

ICR 30 0.0042 5
6.8 6.01 mg/kg/day 11 3

1 2 4
C3H 27 0.0042 6.6

4 4 3
8.46 mg/kg/day 59)  

21 150 mg/kg
31 15 9) 

60, 61, 62)  
Fischer 344 10 30 1 0 0.0001 0.001 0.01 0.1 1 ppm

16 0.1 ppm
GST-P

8) 

0 0.000009 0.00009 0.0009 0.008 0.09 mg/kg/day  
US EPA 1987 Colworth-Wistar
1.5 102 (mg/kg/day)-1 4.3 10-2 (μg/m3)-1 63) 

EPA 1988 Colworth-Wistar
3.6 10 (mg/kg/day)-1 1.0 10-2 

(μg/m3)-1 64)  
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2002 2009 957
938

4 1 4
quartile 1

3 1.72
95%CI: 1.31 2.25 4 2.16 95%CI: 1.66 2.82

2 1.35 95%CI: 1 1.82 3 1.89
95%CI: 1.41 2.53 4 2.28 95%CI: 1.71 3.04

3 1.66 95%CI: 1.24 2.22 4 1.93
95%CI: 1.44 2.60

4 1.35 95%CI: 1.03 1.78
65)  

2004 2018 827
1,013

4 1.58 95%CI: 1.03 2.41
66)  

 

  

 

NOAEL 0.008 mg/kg/day 10
0.0008 mg/kg/day

0.0008 mg/kg/day
 

Colworth-Wistar 1.5 102 (mg/kg/day)-1  
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0.0000044 μg/kg/day 0.000064 μg/kg/day
0.0008 mg/kg/day 10

10 MOE Margin of Exposure 130

9.6 10-6  
 

    MOE 

 
   

0.0008 
mg/kg/day  

 

 
0.0000044 μg/kg/day 

 
0.000064 μg/kg/day 

 130 
   

    TD05 EPI 

 
  

1.5 102 
(mg/kg/day)-1 

 
 

 

 
0.000064 μg/kg/day 

 9.6 10-6  

 
 
 
 
 
 
 
 

0.00008 μg/kg/day 0.0010 μg/kg/day
MOE 100 8 1.2 10-5 1.5 10-4  

1989 0.0004 μg/g
0.0001 μg/g  61.3 g/ /day

 2.8 g/ /day
0.00049 μg/kg/day 0.0000056 μg/kg/day 0.00050 

μg/kg/day 0.00056 μg/kg/day
MOE 14 8.4 10-5  
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    MOE 

 
 0.00058 μg/m3  0.011 μg/m3  

  
 

    
   

    TC05 EPI 

  0.011 μg/m3      
    

 
 
 
  
 
 
 
 
 
 

100
0.003 mg/m3 0.011 μg/m3

10 10
MOE 3

4.3 10-2 (μg/m3)-1

0.011 μg/m3 4.7 10-4  
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4.1
 

 

[μg/L] No. 

 10,200 Anabaena 
flos-aquae  

EC50 
GRO (RATE) 4 D C 1)-479 

 17,500 Raphidocelis 
subcapitata 

EC50 
GRO (RATE) 4 D C 1)-479 

 500,000 Gammarus 
limnaeus LC50  MOR 4 B B 1)-479 

 775,000 Pimephales 
promelas LC50  MOR 4 B B 1)-479 

 1,490,000 Dugesia 
dorotocephala  LC50  MOR 4 B B 1)-479 

PNEC  
PNEC  

 
A B C D  
E

PNEC  
A B C  

 
 

EC50 (Median Effective Concentration) LC50 (Median Lethal Concentration)  
 
GRO (Growth) MOR (Mortality)  

 
RATE  
 
 

 (PNEC) 
 

 
Draper III Brewer 1)-479 Birch (1975) APHA (1975) 

Gammarus limnaeus  (24 ) 
0 100 300 500 700 1,000 mg/L

260 mg/L (CaCO3 ) 
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0.0 9.5% 96  (LC50) 500,000 μg/L  

 
Draper III Brewer 1)-479 Birch (1975) APHA (1975) 

Pimephales promelas
0 100 500 750 1,000 1,200 mg/L 288 

mg/L (CaCO3 ) 5.0
13.3% 96  (LC50) 775,000 μg/L  

 
Draper III Brewer 1)-479 Birch (1975) APHA (1975) 

Dugesia dorotocephala  (24 ) 
1,000 1,200 1,400 1,600 1,800 mg/L

260 mg/L (CaCO3 ) 
9.5 12.2% 96  (LC50) 1,490,000 μg/L  

 

 (PNEC)  
 

 
 Gammarus limnaeus 96 LC50 500,000 μg/L 

 Pimephales promelas 96 LC50 775,000 μg/L 
 Dugesia dorotocephala 96 LC50 1,490,000 μg/L 

1,000 2
 

500,000 μg/L
1,000 PNEC 500 μg/L  

 
PNEC

500 μg/L  
 

0.00011 μg/L
 (PEC) 0.0016 μg/L

 (PEC)  
 (PEC)  (PNEC) 0.000003  
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   (PEC) PNEC 
PEC/ 

PNEC  

 
0.00011 μg/L  (2019) 

[ 0.021 μg/L
 (2012)] 

0.0016 μg/L  (2019) 

[ 0.026 μg/L
 (2012)] 500 

μg/L 

0.000003 

 
 

[
0.01 μg/L  (1989)] 

 
[
0.01 μg/L  (1989)] 

 

1)      
      2)  
 

  

 
 

 
 

0.026 μg/L
 (PNEC) 0.00005  

 (10 ) 0.01 μg/L
 (PNEC) 0.00002  

 

  
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 
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10

 

 

 N-  
 NDMA  

CAS  62-75-9 
  

  
RTECS  IQ0525000 

 C2H6N2O 
 74.08 

 1 ppm = 3.03 mg/m3 ( 25 ) 
  

 
 

1)

 < 25  2)  

 146  (101 kPa) 3) 151 153  4)  
154  (101 kPa) 5) 153  6) 152  6) 

 1.0048 g/cm3(20 ) 3) 

 730 Pa (25 ) 3) 1,080 Pa (25 ) 6)  

360 Pa (20 ) 7) 
1- / (log Kow) -0.57 5) , 8) 

pKa   

 1 106 mg/L5) 

 

  
 
50% 2 9) 

 

  

― 156 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   156152995 化学物質の環境リスク評価　第20巻-本文.indd   156 2022/03/04   14:19:082022/03/04   14:19:08



 

 
OH   

 2.5 10-12 cm3/( sec) 2) 
2.1  21 OH 3 106 3 105 /cm3  10)

12  
 

  
 < 3.0 10-20 cm3/( sec) 2) 

 > 0.24  >1.5 3 1012  5 1011 /cm3 10)

 
 

 
108 30 9) 

 
 

(BCF)  3.2 BCFBAF 11)  
 

 
(Koc)  23 KOCWIN 12)  

 

 

 
pH

13)

13)  
14)

DMA
13) NDMA 0.5 1.0 13)  

15)  

 

 

16)  
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Mackay-Type Level III Fugacity 
Model1) 2.1  

 

    / /  

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

 7.7 0.0 0.3 1.3 

 25.6 99.2 22.6 36.7 

 66.7 0.4 77 61.9 

 0.1 0.3 0.1 0.1 
 

2.2.1 2.2.2
 

 

   
a) 

 
  a)  

b)      

           
 μg/m3 0.00051 0.00062 0.00019 0.0023 0.0000075 19/19  2019 2) 

  0.0026 0.027 0.0007 0.30 c) 0.000017 12/12  2015 3) 
           

 μg/m3          
           

 μg/g          
           

 μg/L <0.001 <0.001 <0.001 0.001 0.001 1/7  2012 4) 
  d) d) <0.001 <0.001 0.001 0/7  2011 5) 
  d) d) <0.001 0.002 0.001 4/8  2010 5) 
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a) 

 
  a)  

b)      

  <0.001 0.0012 <0.001 0.003 0.001 3/8  2009 6) 
           

 μg/L <0.02 <0.02 <0.02 <0.02 0.02 0/15  2000 7) 
           

 μg/g          
           

 μg/L 0.00041 0.00088 0.00012 0.0081 0.000024 25/25  2019 2) 

  <0.06 <0.06 <0.06 <0.06 0.06 0/40  2011 8) 
  <0.02 <0.02 <0.02 <0.02 0.02 0/65  2000 7) 
  <0.01 <0.01 <0.01 <0.01 0.01 0/19  1989 9) 

           
 μg/L 0.001 0.001 0.001 0.001 0.000024 1/1  2019 2) 

  <0.06 <0.06 <0.06 <0.06 0.06 0/7  2011 8) 
  <0.02 <0.02 <0.02 <0.02 0.02 0/11  2000 7) 
  <0.01 <0.01 <0.01 0.02 0.01 1/14  1989 9) 

           
( ) μg/g 0.001 0.002 <0.0001 0.0077 0.0001 17/19  1989 9) 

                     
( ) μg/g 0.00049 0.00071 <0.0001 0.0027 0.0001 13/14  1989 9) 

           
( ) μg/g <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0/18  1989 9) 

                     
( ) μg/g <0.0005 <0.0005 <0.0005 0.0007 0.0005 1/13  1989 9) 

           
( ) μg/g          

           
( ) μg/g <0.0005 <0.0005 <0.0005 <0.0005 0.0005 0/1  1989 9) 

           
a) 

 
b)  
c) 2 0.0028 g/m3 2  
d)  

 

   
a) 

 
  a)  

b)      

           
c) μg/m3          

           
 μg/m3          

           
 μg/g 0.0004 0.0004 0.0004 0.0004 0.0002 1/1  1982 10) d) 

           
 μg/L <0.0004 <0.0004 <0.0004 0.0005 0.0004 1/17  2010 11) 

    <0.0010 0.0083 0.0010   2010 12) 
  <0.001 <0.001 <0.001 <0.001 0.001 0/1  2010 13) 
  <0.001 <0.001 <0.001 0.0012 0.001 2/14  2009 14) e) 
  0.00075 0.0012 <0.0004 0.0037 0.0004 9/14  2009 14) f) 
  0.0016 0.0016 0.0016 0.0016 0.0010 1/1  2009 15) 
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a) 

 
  a)  

b)      

  0.0011 0.0011 0.0011 0.0011 0.0010 1/1  2008 15) 

    <0.0010 0.0022 0.0010 10/31  2007 16) e) 

    <0.0010 0.010 0.0010 5/28  2007 16) f) 
  <0.0010 <0.0010 <0.0010 <0.0010 0.0010 0/1  2007 17) 
  <0.0010 <0.0010 <0.0010 <0.0010 0.0010 0/1  2006 17) 

  <0.0010 <0.0010 <0.0010 <0.0010 0.0010 0/3  2006 18) 
           

 μg/L 0.0014 0.0019 0.0006 0.0052 0.0005 7/7  2010 19) 
  0.0008 0.0011 <0.0005 0.0032 0.0005 13/16  2009 19) 

           
 μg/g          

           

 μg/L 0.14 0.14 0.11 0.19 0.0001 7/7 
 

2013 20) 

  0.031 0.047 0.011 0.12 0.0001 7/7 
 

2012 20) 

  0.0030 0.0030 0.0021 0.0036 0.0010 8/8  2011 21) 
  0.0032 0.0071 <0.0010 0.051 0.0010 12/13  2010 21) 

  0.0032 0.0035 0.0020 0.0050 0.0010 2/2 
 

2010 12) 

  0.002 0.003 <0.001 0.009 0.001 10/14  2010 13) 
  0.0022 0.0026 0.0006 0.0033 0.0005 6/6  2010 19) 
  0.006 0.006 0.004 0.011 0.001 9/9  2009 13) 
  0.0077 0.071 0.0010 1.1 0.0010 21/21  2009 22) 
  0.0012 0.0017 <0.0005 0.0034 0.0005 7/9  2009 19) 
  0.0015 0.0015 0.0010 0.0019 0.0010 8/8  2008 23) 
  0.0032 0.0052 <0.0010 0.0092 0.0010 3/4  2008 15) 
  0.0013 0.0020 <0.001 0.0044 0.001 2/3  2008 24) 
  g) g) <0.0010 0.0025 0.0010 g)  2008 25) 
  0.0030 0.0065 <0.0010 0.088 0.0010 23/26  2007 26) 
  0.0029 0.0047 0.0012 0.011 0.0010 3/3  2007 27) 

  0.0043 0.0044 0.0040 0.0047 0.0010 2/2  2007 28) 

  0.0013 0.0016 <0.0010 0.0024 0.0010 3/4  2006 17) 

  <0.02 <0.02 <0.02 <0.02 0.02 0/4  2000 29) 
           

 μg/L          
           

( ) μg/g          
                     

( ) μg/g          
           

( ) μg/g          
                     

( ) μg/g          
           

( ) μg/g          
           

( ) μg/g          
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a)  
b)  
c) 0.230 g/m3

0.079 g/m3 30)  
d) 

0.087 g/day 3 0.054 g/day 5

 
e)  
f) 
g)  

 

2.3
15 m3 2 L 2,000 g 50 kg  

 

    
     
  0.0026 μg/m3  (2015)  0.00078 μg/kg/day  
    

    
     

  0.001 μg/L  (2012) 0.00004 μg/kg/day  
  0.02 μg/L

 (2000) 
0.0014 μg/L

 (2010)  

0.0008 μg/kg/ 
day  

0.000056 
μg/kg/day  

  0.00041 μg/L  (2019) 
0.14 μg/L

 (2013)  
0.0077 μg/L

 (2009)  

0.000016 μg/kg/ day  
0.0056 μg/kg/day

 
0.00031 

μg/kg/day  
    

    
0.0005 

μg/g  (1989)
0.0005 μg/g

 (1989)  

 
 

0.00064 μg/kg/day  

     
    

     
  0.30 μg/m3  (2015)  0.090 μg/kg/day  
    

    

     
 
 

 0.001 μg/L  (2012) 
0.010 μg/L

(2007)  

0.00004 μg/kg/day  
0.0004 

μg/kg/day  
  0.02 μg/L

 (2000) 
0.0008 μg/kg/ 

day  
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0.0052 μg/L

 (2010)  
0.00021 

μg/kg/day  
  0.0081 μg/L  (2019) 

0.19 μg/L
 (2013)  

1.1 μg/L
 (2009)  

0.00032 μg/kg/ day  
0.0076 μg/kg/day

 
0.044 μg/kg/day

 
    

 
 
 
 
 
 
 

   

0.0007 μg/g  (1989)
0.0005 μg/g

 (1989)  

 
 

0.00089 μg/kg/day  

     
    

1)  
2) 31)  

 
2.3

0.0026 μg/m3 0.30 μg/m3  

 

  g/kg/day  g/kg/day  

   0.00078 0.090 

    

  <0.00004 0.00004 
  a), b)  (0.0004) 

     

  b) (<0.0008) (<0.0008) 

  a) , b) (0.000056) (0.00021) 

  0.000016 0.00032 
  a) (0.0056) (0.0076) 

  a) , b) (0.00031) (0.044) 

     

 b), c) (<0.00064) (0.00089) 

     
1)  
2) 

 
3)  

a)  
b) 10  
c) 

 

 
2.4

0.00004 μg/kg/day
0.00004 μg/kg/day

0.000016 μg/kg/day 0.00032 μg/kg/day
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0.0004 μg/kg/day
0.0076 g/kg/day 10

0.044 g/kg/day
 

0.0007 μg/g 0.0005 μg/g
61.3 g/ /day 2.8 g/ /day 31)

0.00086 μg/kg/day 0.000028 
μg/kg/day 0.00089 μg/kg/day

0.00032 μg/kg/day 0.0012 μg/kg/day  

 

2.5
PEC

0.0081 μg/L 0.06 μg/L  
0.19 μg/L

10
1.1 μg/L  

 

   
 
 

   
 
 
 

   

 
0.00041 g/L (2019) 
[ 0.14 μg/L  (2013)] 
[ 0.0077 μg/L

(2009)] 
 

0.06 g/L (2011) 

 
0.0081 g/L (2019) 
[ 0.19 μg/L  (2013)] 
[ 1.1 μg/L

(2009)] 
 

0.06 g/L (2011) 

1)   
2)  
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10 

 

50 mg/kg 60
4 24 1.3

10 mg/kg 30 3 24
1) 50 mg/kg 24

1.7 2)  
14C 2 mg/kg 15
2 DNA 10 mg/kg

10 mg/kg 3)  
5 mg/kg 2 35 6 50 14CO2

4) 5 mg/kg
7 14CO2 54 55 24 7.0 8.9

48 14CO2 5.7
28.5

14C
20 10 60 95

5)  

6, 7) 

3 1 4 8)  
14C 0.6 mg/kg

2 2 10.7 24.1 1 mg/kg
14.5 56.7 9) 0.3 mg/kg

2.8 mg/kg
60 9) 1 mg/kg

5.2 24 3.6 31 24 23 72
9, 10)  

50 mg/kg 0.5 4
2) 

14C 30
1

30
14C
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11)  
P-450 CYP2E1 - 15 30

-
-

DNA RNA
N-

CO2

- 9, 12, 13, 14)  

 

 

 

   
  LD50 26 mg/kg 
  LD50 37 mg/kg 

  LD50 28 mg/kg 
  LDLo 25 mg/kg 

  LDLo 10 mg/kg 
  LDLo 20 mg/kg 
  LC50 78 ppm [257mg/m3 ] (4hr) 
  LC50 57 ppm [188mg/m3 ] (4hr) 

  LCLo 16 ppm [53 mg/m3 ] (4hr) 
 

 

16)  

 

 

Wistar Hartley 1 10
Aylesbury 1 6 50 mg/kg

33
30

ALP  
5 mg/kg/day 5 11 30 40

66.6 50 5
9 11
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AST ALT ALP
17)  

1 mg/kg/day 30 50
AST ALT

ALT

17)  
LOAEL 1 mg/kg/day

50  

 
0 0.0075 0 3.8 mg/kg/day 12

0.0075 0.0075

0.0075 1
2 1/2 1/3

4 8
12

18) LOAEL 0.0075 3.8 mg/kg/day  

 
Wistar 24 1 0 0.00001 0.0001 0.001 96

68 0.0001
0.001
0.001

AST ALT ALP
0.0001

0.0001 6.7 35.3 0.001 35.3 44.4
0.001

0.001
19) NOAEL 0.00001 0.005 mg/kg/day  

 
Colworth-Wistar 60 240 1 0.033 16.896 

ppm 0.001 0.697 mg/kg/day 15
1
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20, 21) 

NOAEL
 

 
Sprague-Dawley 36 1 0 0.12 0.6 3 mg/m3 207 4 5
 / 4 / 1,200 3 mg/m3

580 9
0.6 mg/m3

0.12 mg/m3 1/3 22)  

 

 

CD-1 20 1 0 0.00001 75

0.00001 3 2

2:1
23) LOAEL

0.00001 0.02 mg/kg/day  

 
C3H 3 1 16 19 37 mg/kg

24)  

 
13 14 16 18 Holtzman 0 20 mg/kg

2 13 20 mg/kg 18 20 mg/kg
15 mg/kg 20 mg/kg 16

18 15 mg/kg 9.4 20 mg/kg 35.3
25)  

 
Wistar 2 0.02 10 mg/kg/day 6 0.01 5 mg/kg/day

0.02 1 19 0.01
4 20

1

4
0.005 1 1

26) 

0.005  
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6 1 1 15 30 mg/kg
17 21

5 8 14 15 10
60 12 40 1

2 3 7 1 mg/ 1 2
37 40 3

0.5 mg/ 20
27)  

 

 

1 4 1 250 300 mg 1.5 g
42

38
6 5 kg

15

32

17 28, 29)  

 

2

2.4 L 16

12 1 L

6 8
14

47 4
6 L

/

30)  

― 169 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   169152995 化学物質の環境リスク評価　第20巻-本文.indd   169 2022/03/04   14:19:132022/03/04   14:19:13



 

 

 

  

3.2
 

 

  ( )  
WHO IARC (1987) 2A  
EU EU (2008) 1B  
 EPA (1993) B2 

 
USA ACGIH (1995) A3 

 
 NTP 2005  

 
    

 DFG (2004) 2 
 

 

  

in vitro S9 31 36) 

34, 35) 37, 38) V79 31, 36, 39, 40, 41) 

CHO 42 45) L5178Y 46, 47) 

48) 49) DNA
CHL D6 32, 50, 51) AH66B

R1, R3 52) AH66B
R1, R3 52, 53) 54, 55) 

IMR-90 WI-38 S-3299 56) 

CHO  56, 57, 58) V79 D6 51, 55, 58, 59, 60) 

61) DNA
62) NC-37 BaEV 63) 

64) DNA 65) 

DNA  
in vivo

66 70) 71) DNA
61, 72 75) DNA

76, 77, 78) 77) 79, 80) 

78, 81) DNA 82, 83) 83) 
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84) 
 85) 86) 87, 88) 

82, 89) 

85) 

90, 91, 92) 93) 

94) DNA 77)  

 

Porton 0 0.0002 0.0005 0.001 0.002 0.005 104 120
0/29 0/18 4/62 2/5 15/23 10/12

0 0.0002 0.0005 0/12 1/19 1/6
0.0005 104 54 mg/ 95)

  
Wistar 0 0.001 54 0.001 7/15

96)  
Wistar 24 1 0 0.00001 0.0001 0.001 96

0.00001 0.0001
0.001 0.001

19)  
C57BL 0.03 mg 2 50 30

7/37 14/37 3/31 16/31
6/37 2/31 0.03 mg 40

0.2 mL
12/38 12/32 2/38 40

0.2 mL 8/38 7/32
2/38

97)  
Fischer 344 20 1 0 5.5 13 mg/L 30 5 /

5.5 mg/L 17 mg 13 mg/L 39 mg
5.5 mg/L 9 5 13 mg/L

10 7 2 5.5 mg/L
19 13 mg/L 10 5.5 mg/L 12 4

2 13 mg/L 5 2
110 14 5.5 mg/L 1 13 

mg/L 100 0 98)  
16 19 C3H 7.4 mg/kg F1

48 68 1 16 F1

19 F1 19 F1

― 171 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   171152995 化学物質の環境リスク評価　第20巻-本文.indd   171 2022/03/04   14:19:132022/03/04   14:19:13



 

19 F1 1
24)  

10 12 1 1 2 3 7
1 mg/ 1 18 0.5 mg/

F1 3 F1 7.0
F1 5.1 1 2

27)  
Sprague-Dawley 36 1 0 0.12 0.6 3 mg/m3 207 4 5

/ 4 / 0.12 mg/m3 13 0.6 mg/m3

31 3 mg/m3 19 3 mg/m3

9/19 47 7/19 37 0.12 0.6 mg/m3

2/13 2/31 15 6 11/13 30/31 85 97
22)  

Wistar 30 51 1 0 0.005 0.2 mg/m3 25 Balb/c 30
68 1 0 0.005 0.2 mg/m3 17

0.2 mg/m3

99)  
Colworth-Wistar 60 1 0.033 16.896 ppm 0.001 0.697 mg/kg/day
15

16.896 ppm 1
2.112 ppm 1.056 ppm
3

20, 21, 100, 101)  
US EPA 1993 Colworth-Wistar

extra risk 5.1 10 (mg/kg/day)-1 

1.4 10-2 (μg/m3)-1 102)  
EPA 1988 Colworth-Wistar

1.6 10 (mg/kg/day)-1 

4.6 10-3 (μg/m3)-1 103) EPA 2006
6.9 (mg/kg/day)-1 

104)  
CICAD 2002 Colworth-Wistar 5

TD05 TD05

0.034 mg/kg/day 0.05/0.034 = 1.5 (mg/kg/day)-1

105)  
WHO 2008 CICAD 2002 TD05 95

TDL05 0.018 mg/kg/day
2.77 (mg/kg/day)-1 2005

106) 2011
scaling factor 1.04 10 (mg/kg/day)-1  
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10-5 107)  
2021 Sprague-Dawley

22)

Sprague-Dawley
BMD Benchmark dose

BMDL10 0.023 mg/m3 4/24 4/7
0.002 mg/m3

Environmental Assessment Level, EAL 10-5

0.2 ng/m3 108)  

NIPH, 2011 WHO 2008 Colworth-
Wistar 2.77 (mg/kg/day)-1

10-5

0.3 ng/m3 109)  

 

246 246
110)  

354 354

354 4 1 4 quartile
1

111)  
746

2,053 tertile
1

3 1.56 95 CI: 1.3 1.9

- C
3

112)  
92 128

1
2 4.13

95  CI: 0.93 18.3 3 7.00 95 CI: 1.85 26.5 3
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113)  
645 169 125 351

458
1

3
1.82 95 CI: 1.10 3.00

114)  
326 226 100 865

597 268
1 -

3 2.8 95 CI: 1.4 5.3 4
3.3 95 CI: 1.7 6.2 4 2.7

95  CI: 1.0  6.9
115)  

320 320
1

3 1.77 95 CI: 1.06 2.96 4
3.14 95 CI: 1.86 5.29

47.8 3 2.34 95 CI: 1.24 4.42 4
3.11 95 CI: 1.62 5.95 20.3 3

2.78 95 CI: 1.13 6.85 4 4.57 95 CI: 1.88 11.1
11.3

116)  
9,985 5,274 4,711 24

189 48 68 73
1

4 2.12 95 CI: 1.04 4.33
117)  

61,433 18 156
quintile 1

5 1.81
95  CI: 1.07 3.07

5
1.96 95 CI: 1.08 3.58 118)  
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NOAEL 

0.005 mg/kg/day
NOAEL 0.005 mg/kg/day

 
Colworth-

Wistar 1.5 (mg/kg/day)-1 5.1 10 (mg/kg/day)-1

5.1 10 (mg/kg/day)-1

EPI Exposure/Potency Index TD05

Colworth-Wistar 0.034 mg/kg/day  
 

2021 Sprague-Dawley
10-5 0.2 ng/m3

EAL 10 Sprague-
Dawley

EAL

10-5

0.2 ng/m3 5 10-2 (μg/m3)-1

 

 

  

0.00004 μg/kg/day
0.00004 μg/kg/day 0.005 mg/kg/day

10
10 MOE Margin of Exposure 1,300

0.000016 μg/kg/day
0.00032 μg/kg/day MOE 160

2.0 10-6 
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1.6 10-5 TD05 EPI 1.2 10-6 9.4 10-6 

 
 

 
 

    MOE 

 
 0.00004 μg/kg/day  0.00004 μg/kg/day  

0.005 mg/kg/day  
1,300 

 0.000016 μg/kg/day  0.00032 μg/kg/day  160 
  

    TD05 EPI 

 
 0.00004 μg/kg/day  

5.1 10 (mg/kg/day)-1 
2.0 10-6 

0.034 
mg/kg/day 

1.2 10-6 

 0.00032 μg/kg/day  1.6 10-5 9.4 10-6 

 
 
 
 
 
 
 
 
 
 
 
 

1989 0.0007 μg/g
0.0005 μg/g 61.3 g/ /day

2.8 g/ /day
0.00086 μg/kg/day 0.000028 μg/kg/day

0.00089 μg/kg/day 0.0012 μg/kg/day
MOE 42 6.1 10-5 EPI 3.5 10-5 

 
 

 

0.0026 μg/m3

0.30 μg/m3 MOE

1.5 10-2 2015 2
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0.0028 μg/m3 1.4 10-4  
 

 
 

    MOE 

 
 0.0026 μg/m3  0.30 μg/m3  

  
 

    
  

    TC05 EPI 

  0.30 μg/m3  5×10-2 (μg/m3)-1 1.5 10-2   
    

 
 
 
 
 
 
 
 
 
 
 
 
 

0.30 μg/m3 4 2019
0.0023 μg/m3 1.2 10-4  
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4.1
 

 

[μg/L] No.

 4,000 Raphidocelis 
subcapitata EC50  GRO 4 C C 1)-479 

 5,100 Anabaena  
flos-aquae EC50  GRO 4 D C 1)-479 

 280,000 Gammarus limnaeus LC50  MOR 4 B B 1)-5744 

 330,000 Gammarus limnaeus LC50  MOR 4 B B 1)-479 

 940,000 Pimephales 
promelas LC50  MOR 4 B B 1)-479 

 3,300,000 Fundulus 
heteroclitus LC50  MOR 4 

 B B 1)-5873 

 5,500,000 Fundulus 
heteroclitus LC50  MOR 2 

 B B 1)-5873 

 1,365,000 Dugesia 
dorotocephala LC50  MOR 4 B B 1)-479 

 2,300,000 Xenopus laevis EC50  DVP 4 B C 1)-71517 

 3,200,000 Xenopus laevis LC50  MOR 4 B B 1)-71517 

PNEC  
 PNEC  

 
A B C D  
E  

PNEC  
A B C  

 
 

EC50 (Median Effective Concentration) : LC50 (Median Lethal Concentration) :  
 
DVP (Development) : GRO (Growth) : MOR (Mortality) :  
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 (PNEC) 
 

 
 

Draper III Fisher1)-5744 Gammarus limnaeus
100 500 mg/L

15.5 23%
96  (LC50) 280,000 μg/L  

 
 

Draper III Brewer1)-479 Birch  (1975) APHA (1975) 
Pimephales promelas

100 500 750 1,000 1,200 mg/L 202 mg/L (CaCO3

) 10.0 35.0%
96  (LC50) 940,000μg/L  

 
Draper III Brewer1)-479 Birch  (1975) APHA (1975) 

Dugesia dorotocephala  (24
) 100 500 700 1,000 1,500 2,000 mg/L
246 mg/L (CaCO3 ) 
5.0 28.0% 96  (LC50) 1,365,000 μg/L

 

 (PNEC)  
 

 
 Gammarus limnaeus 96 LC50 280,000 μg/L 

 Pimephales promelas 96 LC50 940,000 μg/L 
 Dugesia dorotocephala 96 LC50 1,365,000 μg/L 

1,000 2
 

280,000 μg/L
1,000 PNEC 280 μg/L  

 
PNEC
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280 μg/L  

 

0.00041 μg/L
0.06 μg/L  (PEC) 

0.0081 μg/L 0.06 μg/L  
 (PEC)  (PNEC) 0.00003

0.0002  
 

(PEC) PNEC
PEC/ 

PNEC

0.00041 g/L (2019) 
[ 0.14 μg/L

 (2013)] 
[
0.0077 μg/L
(2009)] 

0.0081 μg/L  (2019) 
[ 0.19 μg/L

 (2013)] 
[ 1.1 
μg/L (2009)] 

280 

μg/L 

0.00003 

0.06 μg/L  (2011) 0.06 μg/L  (2011) <0.0002 

1)  
  2)  

 

 
 

0.19 μg/L
PNEC 0.0007  

 (10 ) 
1.1 μg/L PNEC 0.004

 
 

 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 
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] 
 
0.0026 g/L (2014) 

0.094 g/L (2014)  
[ 0.16 μg/L

] 
 
0.0099 g/L (2014) 

1)   
2)  
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  LD50 1,770 mg/kg1) 
  LD50 > 2,000 mg/kg/day2  
  LCLo 72 mg/m3 1) 

 

2)  

 

 

Sprague-Dawley 5 1 0 250 500 1,000 mg/kg/day 2 7
/ 1,000 mg/kg/day

ALT
1,000 mg/kg/day

500 mg/kg/day

250 mg/kg/day 1
3)  

 
Sprague-Dawley 7 1 0 100 300 1,000 mg/kg/day 28
7 / 1,000 mg/kg/day

3 1 1,000 mg/kg/day
ALT ALP -GTP

1,000 
mg/kg/day

1,000 mg/kg/day

300 mg/kg/day
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3)  NOAEL 100 mg/kg/day 300 mg/kg/day  

 
Sprague-Dawley F0 10 1 0 5 50 300 mg/kg/day

2 4 10 7 /
50 mg/kg/day

FOB
50 mg/kg/day 300 

mg/kg/day 300 
mg/kg/day
300 mg/kg/day
50 mg/kg/day

F1 10 1
22 70 FOB

4) NOAEL F0 5 mg/kg/day F1

300 mg/kg/day  

 

 

Sprague-Dawley F0 10 1 0 5 50 300 mg/kg/day
2 4 10 7 /

F1 10 1 22 70
300 mg/kg/day F0

F1
4) NOAEL

F0 50 mg/kg/day F0 F1 300 mg/kg/day  

 
Sprague-Dawley 12 1 0 30 100 300 mg/kg/day
4 21 22 12

300 mg/kg/day
300 mg/kg/day

300 mg/kg/day 2
9

100 mg/kg/day 1 2
100 mg/kg/day 300 mg/kg/day

300 mg/kg/day 300 mg/kg/day
5, 6)  

5 6 Sprague-Dawley 7 14 1 0 100 300
1,000 mg/kg/day 28 7 / 100 300 mg/kg/day

0 1,000 mg/kg/day 11 12
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1,000 mg/kg/day 3 1 1,000 mg/kg/day
2 4

1,000 mg/kg/day ALT -GTP

2
300 mg/kg/day

NOAEL 30 mg/kg/day
100 mg/kg/day 3
6)  

 

 

 

 

 

  

3.2
 

 

  ( )  
WHO IARC   
EU EU   
 EPA   
USA ACGIH   
 NTP  

    
 DFG   

 

  

in vitro S9 7, 8, 9) 

8, 9) S9
L5178Y 10) CHL

11) CHO S9
S9 12)  

in vivo  
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NOAEL 5 

mg/kg/day
10 0.5 mg/kg/day

 
 

 

  

0.00014 μg/kg/day 0.0038 μg/kg/day
0.5 mg/kg/day 10

MOE Margin of Exposure 13,000  
 

  

    MOE 

 
   

0.5 mg/kg/day  
 

 0.00014 μg/kg/day  0.0038 μg/kg/day  13,000 
 

 
 
 
 

0.0064 μg/kg/day MOE 7,800
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MOE  
 

 

 
 

    MOE 
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4.1
 

[μg/L] No. 

 330 Raphidocelis 
subcapitata 

NOEC 
GRO (RATE) 3 A A 1) 

 900 Raphidocelis 
subcapitata 

NOEC 
GRO (RATE) 3 A A 3)-1 

 1,390 Raphidocelis 
subcapitata 

EC50 
GRO (RATE) 3 A A 1) 

 1,400 Raphidocelis 
subcapitata 

EC50 
GRO (RATE) 3 A A 3)-1  

 900 Daphnia magna EC50  IMM 2 A A 3)-2  

 1,660 Daphnia magna EC50  IMM 2 A A 1) 

 900 Oncorhynchus 
mykiss LC50  MOR 4 B B 3)-3  

 1,160 Oryzias latipes LC50  MOR 4 A A 1) 

 1,600 Oryzias latipes LC50  MOR 4 B B 2)- 
2021179 

         

PNEC  
PNEC  

 
A B C D  
E

PNEC  
A B C  

 
 

EC50 (Median Effective Concentration) LC50 (Median Lethal Concentration)  
NOEC (No Observed Effect Concentration)  
 
GRO (Growth) IMM (Immobilization) MOR (Mortality)  
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7 4-(2-フェニルプロパン-2-イル)フェノール 

 

 
 

甲殻類等 Daphnia magna 48 時間 EC50（遊泳阻害） 900 µg/L 
魚 類 Oncorhynchus mykiss 96 時間 LC50 900 µg/L 

アセスメント係数：100［3 生物群（藻類等、甲殻類等及び魚類）について信頼できる知見が得

られたため］ 

 これらの毒性値のうち、最も小さい値（甲殻類等及び魚類の 900 µg/L）をアセスメント係数

100 で除することにより、急性毒性値に基づく PNEC 値 9 µg/L が得られた。 
 
慢性毒性値 
藻類等 Raphidocelis subcapitata 72 時間 NOEC（生長阻害） 330 µg/L 

アセスメント係数：100［1 生物群（藻類等）の信頼できる知見が得られたため］ 

 得られた毒性値（藻類等の 330 µg/L）をアセスメント係数 100 で除することにより、慢性毒

性値に基づく PNEC 値 3.3 µg/L が得られた。 

 
本物質の PNEC としては、藻類等の慢性毒性値から得られた 3.3 µg/L を採用する。 
 

（3）生態リスクの初期評価結果 

本物質の公共用水域における濃度は、平均濃度で見ると淡水域で 0.0036 µg/L 程度、海水域で

は 0.0026 µg/L 程度であった。安全側の評価値として設定された予測環境中濃度 (PEC) は、淡

水域で 0.094 µg/L 程度、海水域では 0.0099 µg/L 程度であった。 
予測環境中濃度 (PEC) と予測無影響濃度 (PNEC) の比は、淡水域で 0.03、海水域では 0.003

であった。 
生態リスクの判定としては、現時点では作業の必要はないと考えられる。 

 
表 4.2 生態リスクの判定結果 

水 質 平均濃度 最大濃度 (PEC) PNEC 
PEC/ 

PNEC 比 

公共用水域・淡水 
0.0036 μg/L 程度(2014) 

[限られた地域で 0.0096 µg/L
程度の報告がある] 

0.094 μg/L 程度(2014) 

[限られた地域で 0.16 µg/L
程度の報告がある] 3.3 

µg/L 

0.03 

公共用水域・海水 0.0026 μg/L 程度(2014) 0.0099 μg/L 程度(2014) 0.003 

 注：1) 環境中濃度での（    ）内の数値は測定年度を示す 
      2) 公共用水域･淡水は､河川河口域を含む 

  

 
 

 
 
なお、公共用水域・淡水では、限られた地域を対象とした調査において、最大で 0.16 µg/L 程

詳細な評価を行う 
候補と考えられる。

現時点では作業は必要 
ないと考えられる。 

情報収集に努める必要 
があると考えられる。 

PEC/PNEC＝0.1 PEC/PNEC＝1［ 判定基準 ］ 

7 4-(2-フェニルプロパン-2-イル)フェノール 

 

 
 

毒性値の算出方法 
RATE：生長速度より求める方法（速度法） 

 

評価の結果、採用可能とされた知見のうち、生物群ごとに急性毒性値及び慢性毒性値のそれ

ぞれについて最も小さい毒性値を予測無影響濃度 (PNEC) 導出のために採用した。その知見の

概要は以下のとおりである。 
 

1） 藻類等 

環境省 1）は「新規化学物質等に係る試験の方法について（化審法テストガイドライン）」

(2003) 及び「第三種監視化学物質に係る有害性の調査のための試験の方法について」（2004）
に準拠して、緑藻類 Raphidocelis subcapitata（旧名 Pseudokirchneriella subcapitata）の生長阻害

試験を GLP 試験として実施した。設定試験濃度は、0（対照区）、0.21、0.47、1.03、2.25、
5.00 mg/L （公比 2.2）であった。被験物質の実測濃度（算術平均値）は、N.D.（対照区）、

0.14、0.33、0.73、1.62、3.44 mg/L であり、試験開始時及び終了時において、それぞれ設定濃

度の 64.9～70.5%、71.0～72.6%であった。速度法による 72 時間半数影響濃度 (EC50) は、実測

濃度に基づき 1,390 µg/L、速度法による 72 時間無影響濃度 (NOEC) は、実測濃度に基づき

330 µg/L であった。 

 
2) 甲殻類等 

OECD テストガイドライン No. 202 に準拠して、オオミジンコ Daphnia magna の急性遊泳阻

害試験が、GLP 試験として実施された 3)-2。試験は止水式で実施され、設定試験濃度は 0（対照

区）、0.2、0.3、0.6、1.3、2.5、5.0、10 mg/L であった。試験用水には硬度 196 mg/L (CaCO3換

算) の脱塩素水道水が用いられた。被験物質の実測濃度（算術平均）は、0（対照区）、<0.2、
0.3、0.6、1.1、2.2、4.5、9.2 mg/L であり、平均すると試験開始時には設定濃度の 11.5%が減

少、試験終了時には設定濃度の 8.6%が減少した。遊泳阻害に関する 48 時間半数影響濃度 
(EC50) は、実測濃度に基づき 900 µg/L であった。 

 
3) 魚 類 

OECD テストガイドライン No. 203 に準拠して、ニジマス Oncorhynchus mykiss の急性毒性試

験が、GLP 試験として実施された 3) -3。試験は止水式で実施され、設定試験濃度は 0（対照区）、

0.2、0.3、0.6、1.3、2.5、5.0、10 mg/L であった。試験用水には脱塩素水道水が用いられた。被

験物質の実測濃度（算術平均）は、0（対照区）、<0.2、<0.2、0.2、0.5、1.5、2.2、4.2 mg/L であ

り、平均すると試験開始時には設定濃度の 64%が減少、試験終了時には設定濃度の 44%が減少

した。96 時間半数致死濃度 (LC50) は、実測濃度に基づき 900 µg/L であった。 

 

（2）予測無影響濃度（PNEC）の設定 

急性毒性及び慢性毒性のそれぞれについて、上記本文で示した最小毒性値に情報量に応じた

アセスメント係数を適用し、予測無影響濃度 (PNEC) を求めた。 
 

急性毒性値 
藻類等 Raphidocelis subcapitata 72 時間 EC50（生長阻害） 1,390 µg/L 
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 Daphnia magna 48 EC50  900 μg/L 
 Oncorhynchus mykiss 96 LC50 900 μg/L 

100 3
 

900 μg/L
100 PNEC 9 μg/L  

 
 

 Raphidocelis subcapitata 72 NOEC  330 μg/L 

100 1  

330 μg/L 100
PNEC 3.3 μg/L  

 
PNEC 3.3 μg/L  

 

0.0036 μg/L
0.0026 μg/L  (PEC) 

0.094 μg/L 0.0099 μg/L  
 (PEC)  (PNEC) 0.03 0.003

 
 

 

   (PEC) PNEC 
PEC/ 

PNEC  

 
0.0036 g/L (2014) 

[ 0.0096 μg/L
] 

0.094 g/L (2014) 

[ 0.16 μg/L
] 3.3 

μg/L 

0.03 

 0.0026 g/L (2014) 0.0099 g/L (2014) 0.003 

1)      
      2)  

  

 
 

 
 

0.16 μg/L

  
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 
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PNEC 0.05  
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 1. Toxicity to aquatic algae and cyanobacteria. 001 Key Experimental result (2001). 
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 2. Short-term toxicity to aquatic invertebrates. 001 Key Experimental result (2001). 
 3. Short-term toxicity to fish. 001 Key Experimental result (2001). 
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n- -2,3-  
2-( )  

CAS 2426-08-6 
2-392 

1-359 * 2-97  
RTECS TX4200000 

C7H14O2 
130.18 

1 ppm = 5.32 mg/m3 25  
 

 
* 5 4 1  

1)

 -30.96  (MPBVPWIN 2) ) 

 171  (101 kPa) 3) 169  (101 kPa) 4) 164 5)

168  5) 
 0.918 g/cm3 (20 ) 3) 

 430 Pa (25 ) 5) 

1- / (log Kow) 0.63 4) , 6) 

pKa   

 2 104 mg/L (20 ) 5) 

  
7)  

BOD 40% * TOC 56% * HPLC 68% * 
4 100 mg/L 30 mg/L 8) 

3-
-1,2- 1 3- -2-

1- -3- -2- 2
2 8)
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OH   

20 10-12 cm3/( sec) AOPWIN 9)  
3.2 32 OH 3 106 3 105 /cm3 10)  

 
 

28 42%
3- -1,2- 46% 8)  

 
 

(BCF)  3.2 BCFBAF 11)  
 

 
(Koc)  15 KOCWIN 12)  

 

 

1.1
13)  

 

 2010 2011 2012 2013 2014 

(t) a) X b) 1,000  X b) X b) X b) 

 2015 2016 2017 2018 2019 

(t) a) 1,000  1,000  1,000  1,000  1,000  
a)  

    b) 2  

 
2009

107 t 13)

 

 
100 t

14)  

 

 

15)  
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3 10 20

5 4 1
97

 
 

15 
1027  
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2019
1) 2), 3) 2.1

 

 

2019 0.23 t
0.001 t

2.6 t
 

 

USES3.0
Mackay-Type Level III 4) 

2019
0.11 t 2.2  

 

(%) 
 

  
  

 81.1 81.1 
 13.8 13.8 
 5.0 5.0 
 0.0 0.0 
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2.3.1
2.3.2  

 

  
a) 

 
  a)  

     

           

 μg/m3          

           

 μg/m3          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

 μg/g          

           

 μg/L <0.7 <0.7 <0.5 <0.7 0.5 0.7 0/2  
 1984 5) 

           

           

 μg/L <0.7 <0.7 <0.6 <0.7 0.6 0.7 0/6  1984 5) 

           

           

( ) μg/g <0.01 <0.01 <0.008 <0.01 0.008
0.01 0/2  

 1984 5) 

           

( ) μg/g <0.019 <0.019 <0.0006 <0.019 0.0006
0.019 0/6  1984 5) 

           

( ) μg/g          

           

( ) μg/g          

           
a)  

 
 
 

  
 

 
    

     

           

 μg/m3          

           

 μg/m3          
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 μg/g          

           

 μg/L          

           

 μg/L          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           
 

2.4
15 

m3 2 L 2,000 g 50 kg  
 

    
    
    
    
    

    
    
    
    

  0.7 μg/L
 (1984) 

0.028 g/kg/day
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  0.7 μg/L
 (1984) 

0.028 g/kg/day
 

    

    
    

    

 
2.4

 
2019 6)

0.021 μg/m3  

 

  g/kg/day  g/kg/day  

      

     

     

      

     
   a) (<0.028) (<0.028) 
      
      

1) 
 

2)  
a) 10  

 
 

2.5

0.028 
g/kg/day  

2019
a 

7) 
0.021 μg/L 0.00084 

g/kg/day  

 
a 

99 3)
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2.6
PEC

0.7 μg/L
 

2019
a

7) 

0.021 μg/L  
 

   

  
 

[ 0.7 g/L
 (1984)] 

 
[ 0.7 g/L

 (1984)] 

  
 

[ 0.7 g/L
 (1984)] 

 
[ 0.7 g/L

 (1984)] 

1)  
2)   
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14C 20 mg/kg 24
87 78 96

91 80 23 3- -2-
10 9 3- -2- 19

3- -2-
35 2 5 1)  

14C 2 20 200 mg/kg 200 mg/kg
24 84 92

2.6 7.7 1.5 2.7 4.4
64 73 5.3 12 10 18

1.5 1.7 24
3-

-2- -1- 3- -2-
O- -N- 2- 3-

-1-(N- -S- )-2- 15
2

2)  

 

 

 

   
  LD50 1,660 mg/kg 
  LD50 1,530 mg/kg 
  LC50 1,030 ppm [ 5,490 mg/m3] (8 hr) 
  LC50 260 mg/m3 
  LD50 > 2,150 mg/kg 
  LD50 2,520 μL/kg [ 2,290 mg/kg] 

 
 

4)  

 

 

Tif: Ralf 10 1 0 15.8 88.2 190 ppm 28 6 /
5 / 190 ppm
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AST 88.2 ppm

5) NOAEL 15.8 ppm 2.8 
ppm  

 
Fischer 344 10 1 0 12.5 25 50 100 200 ppm 13 6

/ 5 / 50 ppm
100 ppm 200 ppm

100 ppm
200 ppm

ALP 200ppm
100 ppm

200 ppm 100 ppm

50 ppm 100 ppm 100 ppm
100 ppm 200 ppm

200 ppm
200 ppm 200 ppm

200 ppm
6) NOAEL 25 ppm 4.5 ppm

50 ppm 8.9 ppm  

 
BDF1 10 1 0 12.5 25 50 100 200 ppm 13 6

/ 5 / 50 ppm
100 ppm 50 ppm

100 ppm 200 ppm
100 ppm 50 ppm

200 ppm 100 ppm ALP 50 ppm
A/G

50 ppm 200 ppm 100 ppm
100ppm

25 ppm
50 ppm 100 ppm

200 ppm
200 ppm

7) NOAEL 12.5 ppm 2.2 ppm
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Fischer 344 50 1 0 10 30 90 ppm 104 6 /

5 / 90 ppm
90 ppm

ALP AST
30 ppm

30 ppm 90 ppm 90 ppm

90 ppm

8, 9) NOAEL 10 ppm 1.8 
ppm  

 
BDF1 50 1 0 5 15 45 ppm 104 6 / 5 /

45 ppm 45 ppm
5

45 ppm A/G
ALP 5 ppm

15 ppm 5 ppm 15 ppm
15 ppm

15 ppm 45 ppm 45 ppm
9,10) 

LOAEL 5 ppm 0.89 ppm  

 

 

Fischer 344 10 1 0 12.5 25 50 100 200 ppm 13 6
/ 5 / 200 ppm

6)  

 
BDF1 10 1 0 12.5 25 50 100 200 ppm 13 6

/ 5 / 7)  

 
Sprague-Dawley 25 1 0 40 100 250 mg/kg/day 0
19 250 mg/kg/day 1

250 mg/kg/day
250 mg/kg/day

11) NOAEL
100 mg/kg/day  
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3.5 L
2 1

1 1.5
18 24 6 7

10 9 17
1 1.5

2

1 4

3
12)  

 
25 5 100 24

25 10 17 68 5 8
32 2.5 1 4 1.25

14
5 20 13)  

 
24 10 19

79 14) 1985 1992
0.25 343

15) 1991 1996
310 0.25 2 0.6

1 0.3 16)  

 
1984

1985 50 45 11 9

1

17)  
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3.2
 

 

  ( )  
WHO IARC (2020) 2B  
EU EU (2008) 2  
 EPA   
USA ACGIH   
 NTP  

  
(2016) 

2
B  

 DFG (1987) 3B 
 

 

  

in vitro S9
18 22) S9 23) S9

L5178Y 21) 

S9 BALB/3T3 20) S9
DNA 24) DNA 18, 25) 

V79 26) S9
WI-38 DNA 21)  

in vivo
18) 18, 27) 

28) 

18, 20) 20)  

 

Fischer 344 50 1 0 10 30 90 ppm 104 6 /
5 / 30 ppm 50 5 90 ppm

50 38 50 28
 9, 10)  
BDF1 50 1 0 5 15 45 ppm 104 6 / 5 /

15 ppm 50 14 49 8 45 ppm
50 7 15 ppm 50 15

― 222 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   222152995 化学物質の環境リスク評価　第20巻-本文.indd   222 2022/03/04   14:19:282022/03/04   14:19:28



 

 
 

9, 10) 45 ppm
15 ppm 45 ppm

 

24 29) 

9.9 10-6 1.24 10-5(μg/m3)-1 45 ppm
15 ppm BMDL10 45 ppm
3 2.2 10-5 2.7 10-5 (μg/m3)-1  

 

 

 

  

 
 

LOAEL 
0.89 ppm LOAEL 10
0.089 ppm 0.47 mg/m3

0.47 mg/m3

 

9.9 10-6 1.24 10-5(μg/m3)-1

2.2 10-5 2.7 10-5(μg/m3)-1 2.2 10- 5

2.7 10-5 (μg/m3)-1  
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    MOE 

 
   

  
 

    
   

    TD05 EPI 

 
  

 
 

 
 

    

 
 
 
 
 
 
 

100
0.14 mg/kg/day 1984

0.028 μg/kg/day
10 5 MOE Margin of Exposure

100 7.3 10-2 9.0 10- 2 

(mg/kg/day)-1 2.5 10-6

2019
0.00084 μg/kg/day

MOE 3,300 6.1 10-8 7.6 10-8

MOE  

 

 

 
 

    MOE 

 
   

0.47 mg/m3  
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    TC05 EPI 

   2.2 10-5 2.7 10-5 
(μg/m3)-1 

   
    

 
 
 
 
 
 
 
 
 
 

2019
0.021 μg/m3

0.47 mg/m3 10
5 MOE 450

2.2 10-5 2.7 10-5 (μg/m3)-1 4.6 10-7 5.7
10-7  
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4.1  

[μg/L] No.  

 35,000 Raphidocelis 
subcapitata 

EC50 
GRO (RATE) 4 B B 2) -1 

 2,000 Acartia tonsa EC50  IMM 2 C C 1)-102274 

 3,900 Daphnia magna EC50  IMM 2 B B 1)-102333 

 9,200 Daphnia magna EC50  IMM 2 B B 2) -2  

 12,000 Daphnia magna EC50  IMM 2 B B 1)-102274 

 65,000 Oncorhynchus 
mykiss LC50  MOR 4 B B 2) -3 

 74,000 Crassostrea gigas  EC50  DVP 1 D C 3) -1 

PNEC  
 PNEC  

 
A B C D  
E  

PNEC  
A B C  

 
 

EC50 (Median Effective Concentration) LC50 (Median Lethal Concentration)  
 
DVP (Development) GRO (Growth) IMM (Immobilization) MOR (Mortality) :  

 
RATE  

 

 (PNEC) 
 

 
 

OECD No. 201 Raphidocelis subcapitata
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Pseudokirchneriella subcapitata 2)-1 0
10 14 19 25 35 45 60 85 120 160 220 300 mg/L 1.4

96  (EC50) 35,000 μg/L
 

 
 

Shell Oil Co. 1)- 102333  (ST SOP) No.167 (2nd Edition) 
Daphnia magna

EPA  (1975) 180 10 mg/L CaCO3

48  (EC50) 3,900 
μg/L  

 
 

Oncorhynchus mykiss 2)-3  (24
) 0 10 20 50 100 200 

mg/L 240 30 mg/L (CaCO3 ) 96  
(LC50) 65,000 μg/L  

 (PNEC)  
 

 
 Raphidocelis subcapitata 96 EC50  35,000 μg/L 

 Daphnia magna 48 EC50  3,900 μg/L 
 Oncorhynchus mykiss 96 LC50 65,000 μg/L 

100 3
 

3,900 μg/L 100
PNEC 39 μg/L  

 
PNEC

39 μg/L  

 

 (PEC) 
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   (PEC) PNEC 
PEC/ 

PNEC  

 

 
[
0.7 g/L

 (1984)] 

 
[
0.7 g/L

 (1984)] 
39 
μg/L 

 

 

 
[
0.7 g/L

 (1984)] 

 
[
0.7 g/L

 (1984)] 

 

1)  
 2)  

 

 
 

 (10 ) 0.7 g/L
PNEC 0.02  
2019

0.021 μg/L PNEC 0.0005  
 

 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 
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4,1- =  
(4- ) 4,4’-

4,4’-MDI  
CAS 101-68-8 

4-118  
1-448 * 1-498  

RTECS NQ9350000 
C15H10N2O2 
250.25 

1ppm = 10.24 mg/m3( 25 ) 
 

 
 
 
 
 

 

  
* 5 4 1  

 
1)  

 40.41  2) 38  3) 39 43 4) 40  4) 
 >300  (101 kPa) 4) 364  (101 kPa) 4) 

 1.197 g/cm3 (70 ) 2) 1.18 g/cm3 (50 ) 5) 
 6.7 10-4 Pa (25 ) 6) 4.7 10-4 Pa (25 ) 7) 

1- / (logKow)  
pKa   

  

 

 

 
 
BOD 0% UV 5% 

4 100 mg/L 30 mg/L 8) 
700~1200 8) 

 
 

OH   
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12 10-12 cm3/( sec) AOPWIN 9)  
 5.4  54  OH 3 106 3 105 /cm3 10) 

 
 

 
MDI 2 MDI 54.5% 3 MDI 32.4%

4,4 - MDA 11)  

 
 

 (BCF)   
92 4 0.8 g/L 12) 
200 4 0.08 g/L 12) 

12)  
 

 
 (Koc)  

 
 

 

1.1 13)  

 

 2010 2011 2012 2013 2014 

(t) a) 289,260 260,852 277,370 303,653 329,927 

 2015 2016 2017 2018 2019 

(t) a) 261,441 262,144 256,531 231,954 39,315 
a)  

 
100t

14)  

 
MDI 15) MDI

4,4 -MDI MDI 16)

MDI MDI 4,4 -MDI 16)  
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1)  

 

 

74

448  
 

15
:998

26 3  
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2019
1) 2),3) 2.1
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2019 2.5 t

1.1 t 43% 1.1 t 0.002 t
0.0002t

898 t
64% 11% 7%

100%  
2.1 PRTR

2.2
 

 (kg) 

 
 
 

2,505 
8 
0 

 

 

 

 

 

2.3.1
2.3.2  

 

  
 

a) 
 
  a) 

 
      

           
 μg/m3 <0.00054 <0.00054 <0.00054 <0.00054 0.00054 0/14  2016 4) 
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a) 
 
  a) 

 
      

 μg/m3          
           

 μg/g          
           

 μg/L          
           

 μg/L          
           

 μg/g          
           

 μg/L          
           

 μg/L          
           

( ) μg/g          
                     

( ) μg/g          
           

( ) μg/g          
           

( ) μg/g          
           

a)  

 

  
 

 
 
   

 
      

           
 μg/m3          

           
 μg/m3          

           
 μg/g          

           
 μg/L          

           
 μg/L          

           
 μg/g          

           
 μg/L          

           
 μg/L          

           
( ) μg/g          

                     
( ) μg/g          

           
( ) μg/g          

           
( ) μg/g          
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2.4
15 m3  

2 L 2,000 g 50 kg  

 

    

 

   
 0.00054 μg/m3 (2016) 0.00016 μg/kg/day  

   
   

   
   
   

   
   

   
   

   
   

 

   
 0.00054 μg/m3 (2016) 0.00016 μg/kg/day  

   
   

   
   
   

   
   

   
   

   
   

1)  
 

2.4
0.00054 μg/m3  

2019 5)

0.14 g/m3  

 

  g/kg/day  g/kg/day  

    <0.00016 <0.00016 

     
1) 
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2.6  
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14C 5 μm 15
15 96 15 1/3

96 57 13 1.9
5 15

96 1)  
14C 0.052 0.36 mg/m3 1.2 μm 4

74 79 93 100
2 7 2)  

14C 3.7 mg/m3  MMAD 1.4 μm 6
168 79 5 1

48 34 12
14 24 14CO2

196
N,N’- -4,4’-

50 N,N’- -4,4’- N- -
4,4’- N,N’- -4,4’-

10 40 N,N’- -4,4’-
N,N’- -4,4’-

7 28
MDA 3)  

0 0.26 0.7 2.1 mg/m3 MMAD 1 μm 3 12 17 / 5 /
MDA N- -MDA AcMDA

AcMDA MDA 2.1 mg/m3

3 12 3
3 1

40 MDA
MDA AcMDA MDA AcMDA

MDA MDA
100 4)  

3 μg/m3 24 9
MDA 20 AcMDA MDA
MDA

5)  
MDI 50 2 3 4

MDA
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70 80 21 6)  

 

 

 

   
  LD50 9,200 mg/kg 
  LD50 2,200 mg/kg 
  LC50 178 mg/m3 
  LCLo 2,240 mg/m3 (1hr) 

 
 

   
  LD50 49,000 mg/kg 
  LC50 490 mg/m3 (4hr) 
  LD50 > 9,400 mg/kg 

 
MDI 50 2 3 4  

8)  
 

9)  

 

 

Wistar 10 1 0 2.2 4.9 13.6 mg/m3 MMAD 95 < 5 μm 95
MMAD 5μm MDI 2 6 / 5 /

13.6 mg/m3 4
7 1

4.9 mg/m3

4.9 mg/m3

10) NOAEL 2.2 mg/m3 0.39 mg/m3

 

 
Wistar 15 1 0 0.35 1.4 7.2 mg/m3 MMAD 95 < 5 μm

MDI 13 6 / 5 / 7.2 mg/m3

10) NOAEL 1.4 mg/m3 0.25 mg/m3
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Wistar 30 1 0 4.1 8.4 12.3 mg/m3 MMAD 95 < 5 μm

MDI 13 6 / 5 / 12.3 mg/m3

7 11 4 8.4 mg/m3

8.4 mg/m3

4.1 mg/m3

8.4 mg/m3

4.1 mg/m3

8.4 mg/m3

12.3 mg/m3 10) 

LOAEL 4.1 mg/m3 0.73 mg/m3  

 
Wistar 60 1 0 0.19 0.98 6.0 mg/m3 MMAD 93.5 < 4.2 μm

MDI 2 6 / 5 /
6.0 mg/m3

0.98 mg/m3

0.98 mg/m3 6.0 mg/m3

6.0 mg/m3

0.98 mg/m3

6.0 mg/m3

0.98 mg/m3 6.0 mg/m3 0.98 mg/m3

6.0 mg/m3

11) NOAEL 0.19 mg/m3 0.034 mg/m3

 

 
Wistar 80 1 0 0.23 0.7 2.1 mg/m3 MMAD 1.1 μm 2 17

/ 5 /
3 0.23 mg/m3

12 20 2.1 mg/m3 0.23 mg/m3

0.7 mg/m3 2.1 mg/m3

0 2.1 mg/m3

2.1 mg/m3

8, 12) LOAEL
0.23 mg/m3 0.12 mg/m3  
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MDI
0.23 mg/m3 1 17

1 mg/m3 1 6 6 NOAEL 0.19 
mg/m3 MDI 8)  

 

 

Wistar 30 1 0 4.1 8.4 12.3 mg/m3 MMAD 95 < 5 μm
MDI 13 6 / 5 / 10) Wistar

60 1 0 0.19 0.98 6.0 mg/m3 MMAD 93.5 < 4.2 μm MDI
2 6 / 5 / 11) Wistar 80 1 0

0.23 0.7 2.1 mg/m3 MMAD 1.1 μm 2 17 / 5 /  12) 

 

 
Wistar 25 26 1 0 0.9 3 8.6 mg/m3 MMAD 1.1 μm

6 15 6 / 8.6 mg/m3

13) NOAEL 3 mg/m3

0.75 mg/m3  

 
Wistar 25 1 0 1 4 12 mg/m3 MMAD 1.6 2.5 μm

MDI 6 15 6 / 12 mg/m3 2

12 mg/m3

1 4 mg/m3 14) 

NOAEL 4 mg/m3 1 mg/m3  

 

 

3 2 8

2 1,6-

3 2 19
2 MDA

1 MDA
MDA 15)  

 
2

8 2 2
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36 1 21 57 26
2 8 1 1

31 1
1 2 36

26
16)  

 
78

372

1 FEV1 FVC FEF25-75%

0.02 ppm
0.6

0.02 ppm 17)  

 
7 TDI

229 14 6.1
32 1 3.1

TDI
18)  

 

318 118 117 83
TDI 20 0.02 ppm

VC
FEV1 DLco VC

60 5 114

VC FEV1 DLco
19)  

 
TDI

0.0006 ppm 0.0015 ppm 0.0003 ppm 0.0010 ppm TDI
2 107

5
2 20) 
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21)  

 
1980 TDI 1984

27
27 1988 1989

4
FEV1 FEF25-75%

0.0005 0.001 ppm 0.005 0.010 mg/m3

22)  

 
58 13

5
2

58
IgG 20.7 IgE 8.6

IgG 23)  

 
24 28) 

1 29)  

 

 

  

3.3
 

 

  ( )  
WHO IARC (1999) 3  
EU EU (2019) 2  
 EPA (1998) D  
USA ACGIH   
 NTP  

    
 DFG (2007) 4 
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in vitro S9
30 36) S9 TA98 TA100

30 33) 34, 35, 36) 

S9 32) 

L5178Y S9 S9
37) S9

38) S9 CHL
S9 39) S9

V79 40) A549 DNA 41)  
in vivo 42)

43) 44) 

45) 

46) DNA 47) 46)

48)  

 

Wistar 60 1 0 0.19 0.98 6.0 mg/m3 MMAD 93.5 < 4.2 μm
MDI 2 6 / 5 / 6.0 mg/m3

6 1 2
11)  

Wistar 80 1 0 0.23 0.7 2.1 mg/m3 MMAD 1.1 μm 2 17
/ 5 / 8, 12)  

 

11 1958 1979
8,288 5,824 2,464 1988

823

TDI 5 49) 1998
1994 50)  

9 1958 1987 1
4,154 1987 187

TDI 0.1 mg/m3 0.01 mg/m3

TDI 3 mg/m3 0.35 mg/m3
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51) 

52) 

1998 337 TDI
53)  

 

  

 
 

NOAEL 0.19 mg/m3

0.034 mg/m3

 

 

  
 

 

 

    MOE 

 
   

  
 

    
 

 
 
 
 
 

PRTR
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0.00054 μg/m3 0.034 mg/m3

10 MOE 6,300
 

 
 
 

    MOE 

 
 0.00054 μg/m3  0.00054 μg/m3  

0.034 mg/m3  
6,300  

    
 
 
 
 
 

2019
0.14 μg/m3 MOE

24  
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2.5 t
1.1 t 0.002 t

 
898 t

 
 

4,4’-  (CAS 101-77-9) 
10
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CAS 144-49-0 

 
 

RTECS AH5950000 
C2H3FO2 
78.04 

1 ppm = 3.19 mg/m3 25  
 

 
 
 
 

 

1)  

 35.2  2) , 3) 31 32  4) 33  5) 

 168  (101 kPa) 2) 165  4) 165  (101 kPa) 3)

168  5) 
 1.3693 g/cm3 (36 ) 2) 1.37 g/cm3 4) 

 530 Pa (20 ) 5) 

1- / (log Kow) 0.03 (KOWWIN 6) ) 

pKa  2.59 (25 ) 2) , 3) 2.59 4) 

  5)  

 

 

  
OH  

0.59 10-12 cm3/( sec) AOPWIN 7)  
9.1  91 OH 3×106 3×105 /cm3 8)

12  
 
 
 

― 256 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   256152995 化学物質の環境リスク評価　第20巻-本文.indd   256 2022/03/04   14:19:382022/03/04   14:19:38



 

47 pH=7 25 9) 
 

 
 (BCF) 3.2 BCFBAF 10)  

 
 

 (Koc) 1.4 KOCWIN 11)  
 

CAS  62-74-8 12)  
CAS  453-18-9 13)  

 

2010 7 12  
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Mackay-Type Level III 
Fugacity Model1) 2.1  

 

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

 7.4 0.0 0.5 1.8 
 44.1 99.6 42.8 57.6 
 48.4 0.2 56.7 40.5 
 0.1 0.2 0.1 0.1 

 

 

2.2.1 2.2.2
 

 

  
 

 
    

     

           
 μg/m3          

           
 μg/m3          

           
 μg/g          

           
 μg/L          

           
 μg/L          

           
 μg/g          

           
 μg/L <0.00076 <0.00076 <0.00076 <0.00076 0.00076 0/16  2019 2) 
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 μg/L <0.00076 <0.00076 <0.00076 <0.00076 0.00076 0/12  2019 2) 
           

( ) μg/g          
           

( )  μg/g          
           

( ) μg/g          
           

( ) μg/g          
           

a)  
 
 

  
 

 
    

     

           

 μg/m3          

           

 μg/m3          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

 μg/g          

           

 μg/L          

           

 μg/L          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           
 

2.3
15 m3 2 

L 2,000 g 50 kg  
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  0.00076 g/L (2019)  0.000030 g/kg/day  
    
    

    
    
    
    
    

    
    

    
    

  0.00076 g/L (2019)  0.000030 g/kg/day  
    
    

    
    

1)  

 
 

2.3
 

 

  g/kg/day  g/kg/day  

  
   

   

    

     

  <0.000030 <0.000030 
     

     
1)  
2) 

 

 
 

2.4
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0.000030 μg/kg/day 0.000030 μg/kg/day  

 

 

2.5
PEC

0.00076 g/L  

 

   
 

 
 

 
 

0.00076 g/L (2019) 
 

0.00076 g/L (2019) 

0.00076 g/L (2019) 
 

0.00076 g/L (2019) 

1)  
2)  
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Na TCA
1, 2)  

CoA A CoA
TCA CoA

cis-
CoA

CoA CoA TCA

cis- TCA
ATP

1)  
Na 5.8 mg/kg 5

10 1
76

3.3 mg/kg 24 71
24 39 1.8 mg/kg
48 10 12

3)  
14C Na 1.8 3.5 8.8 mg/kg 4

0.26 2.5 14CO2 1.77 mg/kg
96 30 35 24

5 mg/kg 1 48
30 35 7

3
10.53 mg/kg 4

4)  
14C Na 3

5)  
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0.025 0.075 0.25 mg/kg/day Na 90
Na 0.006 0.032 0.059 μg/mL

10 1 12
Na 1 0.038 0.088 0.234 μg/mL

12 0.005 0.021 0.069 μg/mL 77
6)  

 

   
  LD50 4.68 mg/kg 
  LD50 7 mg/kg 

  LD50 0.468 mg/kg 
 

   
  LD50 0.1 mg/kg 
  LD50 0.1 mg/kg 

  LD50 0.3 mg/kg 
  LD50 0.3 mg/kg 
  LD50 0.34 mg/kg 

  LD50 0.35 mg/kg 
  LD50 0.066 mg/kg 

  LDLo 300 mg/kg 
  LD50 48 mg/kg 
  LD50 25.3 mg/kg 

  LD50 1.6 mg/kg 
 

/

8) 0.714 mg/kg 7)  

 

Sprague-Dawley 66 1 0 2.2 6.6 20 ppm Na
6 7 3 7 14

21 6
20 ppm 4

20 ppm 7 6.6 ppm 3
ATP 6.6 ppm 2.2 ppm
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6.6 ppm
6.6 ppm 21

Na 0 0.07 0.18 0.71 mg/kg/day 9) 

LOAEL 2.2 ppm 0.07 mg/kg/day 0.05 mg/kg/day  

 
Sprague-Dawley 20 1 0 0.05 0.20 0.50 mg/kg/day

Na 13 0.20 mg/kg/day 0.50 mg/kg/day
0.20 mg/kg/day

0.50 mg/kg/day

79 0.50 mg/kg/day 4
0.20 mg/kg/day

0.20 mg/kg/day 0.50 mg/kg/day
10) NOAEL 0.05 mg/kg/day 0.039 mg/kg/day  

 
Sprague-Dawley 10 1 0 0.025 0.075 0.25 mg/kg/day
Na 90

0.25 mg/kg/day
99 0

0.25 mg/kg/day

0.25 mg/kg/day
0.25 mg/kg/day 10 0
0.25 mg/kg/day 90 56

6) 

NOAEL 0.075 mg/kg/day 0.059 mg/kg/day  

 

Sprague-Dawley Na
6, 9, 10) 7 0.07 mg/kg/day

9) 90 56 0.25 mg/kg/day
6) 0.25 mg/kg/day 90 6)  

 
Sprague-Dawley 5 1 0 0.05 0.1 0.5 1 mg/kg/day Na

6 17 1 mg/kg/day
3

11)  

 
Sprague-Dawley 26 1 0 0.1 0.33 0.75 mg/kg/day Na
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6 17
0.75 mg/kg/day 0.75 mg/kg/day

0.33 mg/kg/day
0.75 mg/kg/day

11) NOAEL
0.33 mg/kg/day 0.26 mg/kg/day 0.1 mg/kg/day 0.078 
mg/kg/day  

 
Wistar 1 9 10 11 1 Na 1 mg/kg

20
12)  

 
4 12 1 Na 0 0.05 0.20 0.80 ppm

2 6 6
0.80 ppm

0.20 ppm
0.80 ppm 11 2 1

3 0.20 ppm
0.80 ppm 9

13) 5 8
Na 0 0.01 0.03 0.09 mg/kg/day

0 0.01 0.05 0.18 mg/kg/day  

 

1988 1993 Na
38 7 18 74

26 29 21 5

ST-T T 72
42 65

14)  

 
2  15) 

16)  
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3.3
 

 

  ( )  
WHO IARC   
EU EU   
 EPA   
USA ACGIH   
 NTP  

    
 DFG   

 

in vitro Na S9
17, 18) 17, 18) L5178Y 19) 

S9 L5178Y DNA 20)  
in vivo 21)  

 

 

 

 

 

 
NOAEL 

0.039 mg/kg/day
10 0.0039 mg/kg/day
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0.000030 μg/kg/day 0.0039 mg/kg/day
10 MOE Margin 

of Exposure 13,000  
 

  

    MOE 

 
   

0.0039 mg/kg/day  
 

 
0.000030 μg/kg/day 

 
0.000030 μg/kg/day 

 13,000  
 

 
 
 
 
 

MOE
 

 
 

 
 
 

    MOE 
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4.1
 

 
 

 
 

 
[μg/L] 

  
 

 
 

[ ] 
 
 

 
 

No.  

 0.244 
Raphidocelis 
subcapitata 

 
NOEC 
GRO (RATE) 

3 A A 2) Na  

 0.34*1 
Raphidocelis 
subcapitata 

 
NOEC 
GRO (RATE) 

3 A A 3)  

 2.1*2 
Raphidocelis 
subcapitata 

 
EC10 
GRO (RATE) 

3 B B 1)-180320  

 4.2 
Raphidocelis 
subcapitata 

 
EC50 
GRO (RATE) 

3 A A 2) Na  

 8.3 
Raphidocelis 
subcapitata 

 
EC50 
GRO (RATE) 

3 A A 3)  

 14*2 
Raphidocelis 
subcapitata 

 
EC50 
GRO (RATE) 

3 B B 1)-180320  

 51.5 
Raphidocelis 
subcapitata 

 
EC50 
GRO (RATE) 

3 B B 1)-98568 Na  

 14,000*3 Daphnia magna  EC50   IMM 2 A C 3)  

 17,000*2 Daphnia magna  EC50   IMM 2 A A 3)  

 51,000*3 Daphnia magna  EC50   IMM 1 B C 1)-707  

 230,000*3 Daphnia magna  EC50   IMM 1 C C 1)-5718  

 312,000*2 Daphnia magna  EC50   IMM 1 B B 1)-707  

  54,000*3 Oryzias latipes  LC50  MOR 4 A C 3)  

 83,000*2 Oryzias latipes  LC50  MOR 4 A A 3)  

 280,000 Leuciscus idus  LC50  MOR 2 D C 1)-547  

― 269 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   269152995 化学物質の環境リスク評価　第20巻-本文.indd   269 2022/03/04   14:19:422022/03/04   14:19:42



 

 
 

 
 

 
[μg/L] 

  
 

 
 

[ ] 
 
 

 
 

No.  

          

PNEC  
 PNEC  

 
A B C D
E

PNEC  
A B C  

 
 

EC10 (10% Effective Concentration) 10% EC50 (Median Effective Concentration)  
LC50 (Median Lethal Concentration) NOEC (No Observed Effect Concentration)  
 
GRO (Growth) IMM (Immobilization) MOR (Mortality)  

 
RATE  
 

*1  (0.0034 mg/L)  
*2 pH  
*3 pH  

 
 

 (PNEC) 
 

 
 

2)

(2011) Raphidocelis subcapitata Pseudokirchneriella subcapitata  
GLP

0 0.290 0.640 1.41 3.10 6.82 15.0 μg/L
2.2  
<0.100 0.244 0.595 1.30 3.17 7.17 14.0 μg/L

88.9 111% 70.0 107%
72  (EC50) 

4.2 μg/L 72  (NOEC) 0.244 μg/L  

 
(2011) 

Daphnia magna GLP 3)

pH 6 9 0 6.3 13 25 50
100 mg/L 2 0 6.0 14
25 51 96 mg/L 48  (EC50) 

17,000 μg/L  
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(2011) 
Oryzias latipes GLP 3)

pH 6 8 0 26 36 51 71 100 mg/L
 1.4  0 26 38 56 76

101 mg/L 96  (LC50) 83,000 μg/L  

 (PNEC)  
 

 
 Raphidocelis subcapitata 72 EC50  4.2 μg/L 

 Daphnia magna 48 EC50  17,000 μg/L 
 Oryzias latipes 96 LC50 83,000 μg/L 

100 3
 

4.2 μg/L 100
PNEC 0.042 μg/L  

 
 

 Raphidocelis subcapitata 72 NOEC  0.244 μg/L 

100 1  

0.244 μg/L 100
PNEC 0.0024 μg/L  

 
PNEC 0.0024 μg/L  

0.00076 μg/L
 (PEC) 

0.00076 μg/L  
 (PEC)  (PNEC) 0.3
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   (PEC) PNEC 
PEC/ 

PNEC  

 0.00076 μg/L  
(2019) 

0.00076 μg/L  
(2019) 

0.0024 

μg/L 

< 0.3 

 0.00076 μg/L  
(2019) 

0.00076 μg/L  
(2019) < 0.3 

1)       
      2)  

 
  
 
 
 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1
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CAS 381-73-7 

  
  

RTECS  AG9900000 
C2H2F2O2 

96.03  
1 ppm = 3.93 mg/m3 ( 25 ) 

 

 
 

1)  

 -1  1) 

 133  (101 kPa)1) 

 1.526 g/cm3 (25 ) 1) 

 1.17 103 Pa (25 ) (MPBVPWIN 2) ) 

1- / (log Kow) 0.60097 (37 ) (pH=2.03) 3) 

pKa  1.34 (25 ) 4) 

 1 106 mg/L (37 ) 3) 

 

 
 

 
OH   

0.53 10-12 cm3/( sec) AOPWIN 5)  
10  100 OH 3 106 3 105 /cm3  6)

12  
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(BCF) 3.2 BCFBAF 7)  

 
 

(Koc) 2.3 KOCWIN 8)  
 

 

 

 
9)  
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Mackay-Type Level III 
Fugacity Model1) 2.1  

 

       / /  

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

 16.4 0.1 0.7 2.6 

 41.1 99.5 41 57.5 

 42.4 0.2 58.2 39.8 

 0.1 0.2 0.1 0.1 
 

2.2.1 2.2.2
 

 

   
a) 

 
  a)  

      

           
 μg/L <0.00032 <0.00032 <0.00032 <0.00032 0.00032 0/16  2019 2) 

           
 μg/L <0.00032 <0.00032 <0.00032 <0.00032 0.00032 0/12  2019 2) 

           
( ) μg/g          

           
( ) μg/g          

           

( ) μg/g          
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a) 

 
  a)  

      

( ) μg/g          
           

a)  
 

 

   
 

 
    

      

           
 μg/L          

           
 μg/L          

           
( ) μg/g          

           
( ) μg/g          

           

( ) μg/g          
           

( ) μg/g          
           

 
 

2.3
PEC

0.00032 g/L  

 

   
 
  
 
  

 
0.00032 g/L (2019) 

 
0.00032 g/L (2019) 

 
0.00032 g/L (2019) 

 
0.00032 g/L (2019) 

1)   
    2)  
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3.1
 

 

  
 
 

 
[μg/L]    

 
 

[ ]   No. 

 18.9*1,2 Raphidocelis 
subcapitata  NOEC 

GRO (RATE) 3 A A 1) 

 >12,000*1 Raphidocelis 
subcapitata  EC50 

GRO (RATE) 3 C C 2)-2015134 

 62,000*1 Raphidocelis 
subcapitata  EC50 

GRO (RATE) 3 A C 1) 

 >101,000*3 Raphidocelis 
subcapitata  EC50 

GRO (RATE) 3 A A 1) 

 >120,000*3 Desmodesmus 
subspicatus  EC50 

GRO (RATE) 3 B B 2)-2015134 

 75,000*1 Daphnia magna  EC50    IMM 2 A C 1) 

 >100,000*3,4 Daphnia magna  EC50    IMM 2 A A 1) 

  >100,000*3,5 Oryzias latipes  LC50    MOR 4 A A 1) 

         

PNEC  
 PNEC  

 
A B C D  
E  

PNEC  
A B C  

 
 

EC50 (Median Effective Concentration) : LC50 (Median Lethal Concentration) :  
NOEC (No Observed Effect Concentration) :  
 
GRO (Growth) : IMM (Immobilization) : MOR (Mortality) :  

 
RATE  
 

*1 pH  
*2 pH  
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*3 pH  
*4  
*5  
 

 

 (PNEC) 
 

 
1)

(2011) Raphidocelis subcapitata Pseudokirchneriella subcapitata  
GLP 0 0.0194 0.0427 0.0939

0.207 0.455 1.00 mg/L 2.2 pH 0 0.626 1.25 12.5 25.0
50.0 100 mg/L (pH ) 

<0.01 0.0189 0.0393 0.0846 0.185 0.402 0.889 mg/L <0.01
0.621 1.22 11.8 26.7 53.4 101 mg/L 85.5 98.5%

93.0 110% 72
 (EC50) pH 101,000 μg/L 72
 (NOEC) pH 18.9 μg/L NOEC pH

 

 
 

1) (2011)
Daphnia magna GLP

0 9.5 17.1 30.9 55.6
100 pH mg/L 1.8 Elendt M4

<0.01 9.94 15.0 34.2 61.1 102 mg/L
93.1 118% 82.2 114%

pH 48
 (EC50) 100,000 μg/L  

 
 

1) (2011)
Oryzias latipes GLP

 (48 ) 0 100 (pH ) mg/L 
36 mg/L (CaCO3 ) 

<0.01 103 mg/L
95.0 118% 90.9 109%

96  (LC50) 100,000 
μg/L  
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 (PNEC)  
 

 
 Raphidocelis subcapitata 72 EC50  101,000 μg/L  

 Daphnia magna 48 EC50  100,000 μg/L  
 Oryzias latipes 96 LC50 100,000 μg/L  

100 3
 

100,000 μg/L
100 PNEC 1,000 μg/L  

 
 

 Raphidocelis subcapitata 72 NOEC  18.9 μg/L 

100 1  

18.9 μg/L 100
PNEC 0.18 μg/L  

 
PNEC 0.18 μg/L  

 

0.00032 μg/L
 (PEC) 

0.00032 μg/L  
 (PEC)  (PNEC) 0.002

 

 
 

   (PEC) PNEC 
PEC/ 

PNEC  

 0.00032 μg/L  
(2019) 

0.00032 μg/L  
(2019) 

 0.18 

 μg/L 

<0.002 

 0.00032 μg/L  
(2019) 

0.00032 μg/L  
(2019) <0.002 
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1)   
      2)  

 
  
 
 
 
 

 
 

 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 
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(1S,4S)-4-(3,4- )-N- -1,2,3,4-
-1-  

CAS 79617-96-2 
 

 
RTECS QJ0400000 

C17H17Cl2N 
 306.23 

1 ppm = 12.52 mg/m3 ( 25 ) 
  

 
 

1)

 139.73  (MPBVPWIN 2) )  
243 245  ( ) 3) 

 387.42  (MPBVPWIN 2) )  
544.95  ( ) (MPBVPWIN 2) ) 

 1.37 g/cm3 ( ) 3) 

 1.56 10-4 Pa (MPBVPWIN 2) ) 1.11
10-9 Pa ( ) (MPBVPWIN 2) ) 

1- / (log Kow) 5.29 (KOWWIN 4) )  
2.18 ( ) (KOWWIN 4) ) 

pKa  9.48 ( ) 3) 

 3.8 103 mg/L (25 ) (pH=5.3) ( ) 1)  
3.8 103 mg/L ( ) ( ) 3) 

 

  
 

 
 
 

H3C

HN Cl

Cl
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OH   

 98 10-12 cm3/( sec) AOPWIN 5)  
 0.65  6.5 OH 3 106 3 105 /cm3 6)

 
 

 
 

 
 

(BCF)  1,400 BCFBAF 7)  
 

 
(Koc)  1.7 105 KOCWIN 8)  

 

 

CAS 79559-97-0
1.1 9)  

 
a), b), c)

 2015 2016 2017 2018 2019 

(t) 7.4 6.1 5.2 5.0 6.5 
a) 

2019
 

b) 
 

c) 100mg/
50mg/ 25mg/ 9)  

 

 
10)

10)  

 

 
  

― 287 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   287152995 化学物質の環境リスク評価　第20巻-本文.indd   287 2022/03/04   14:19:472022/03/04   14:19:47



 

 

 

 

 

 

 

Mackay-Type Level III Fugacity Model1) 

2.1  

 

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

 0.0 0.0 0.0 0.0 
 0.0 3.9 0.0 0.0 
 99.7 0.0 99.7 99.5 
 0.3 96.1 0.3 0.5 

 

 

2.2.1
2.2.2  

 

  
a) 

 
  a)  

   
 

 
  

           

 μg/L 0.00049 0.00083 <0.00044 0.0036 0.00044 6/12  2016 2) 

           

 μg/L <0.00044 <0.00044 <0.00044 0.00044 0.00044 1/4  2016 2) 

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          
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a) 

 
  a)  

   
 

 
  

( ) μg/g          

           
a)  

 
 

  
 

 
    

   
 

 
  

           

 μg/L          

           

 μg/L          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           

 

2.3
PEC

0.0036 μg/L 0.00044 μg/L  

 

   

  0.00049 μg/L (2016) 0.0036 μg/L (2016) 

  0.00044 μg/L (2016) 0.00044 μg/L(2016) 

1)  
2)  
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3.1  

[μg/L] 
No.   

 4.6 Raphidocelis 
subcapitata IC10  GRO 4 B B 1)-107936  

 12.1 Raphidocelis 
subcapitata IC50  GRO 4 B B 1)-107936  

 31 Skeletonema marinoi EC10   
GRO (RATE) 4 B B 2)-2021072  

 38 Raphidocelis 
subcapitata 

EC50  
GRO (RATE) 2 B B 1)-109393  

 45 Raphidocelis 
subcapitata 

NOEC  
GRO (RATE) 3 B B 1)-119228  

 48 Desmodesmus 
quadricauda IC10  GRO 4 B B 1)-107936  

 60 Skeletonema marinoi EC50   
GRO (RATE) 4 B B 2)-2021072  

 125 Raphidocelis 
subcapitata 

EC50   
GRO (RATE) 3 B B 1)-119228  

 317 Desmodesmus 
quadricauda IC50  GRO 4 B B 1)-107936  

 4.8 Ceriodaphnia dubia NOEC  REP 
(F0 ) 14 B B 1)-168099  

 9 Ceriodaphnia dubia NOEC  REP 7 8 B B 1)-80408  

 59.7*1 Daphnia magna NOEC  REP 
(F0 ) 35 B B 2)-2021073  

 120 Ceriodaphnia dubia LC50  MOR 2 B B 1)-80408  

 126 Ceriodaphnia dubia EC50  IMM 2 B B 1)-168099  

 433 Ceriodaphnia dubia LC50  MOR 2 B B 1)-168118  
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[μg/L] 
No.   

 143 Pimephales promelas LC50  MOR 4 B B 1)-155180  

 191 Oryzias latipes LC50  MOR 4 B B 1)-155180  

   205 Danio rerio LC50  MOR 
(pH 8.2) 4 B B 2)-2019236  

 340 Oncorhynchus mykiss LC50  MOR 4 B B 1)-119228  

 1,000 Danio rerio NOEC   
MOR / HAT 

 
80  C  2)-2021074  

  8.9 Crassostrea gigas  NOEC  DVP 36  B  2)-2021086  

  <10 Paracentrotus lividus  NOEC  DVP 2 B  2)-2021074  

  36 Lampsilis siliquoidea  
 LC50  MOR 28 C  2)-2021085  

  54 Lampsilis siliquoidea 
 

 
  

LC50  MOR 1 C C 2)-2021085  

  60 Crassostrea gigas  EC50  DVP 36  B B 2)-2021086  

  >268 Lampsilis siliquoidea  
 LC50  MOR 21 C  2)-2021085  

  453 Brachionus koreanus  LC50  MOR 1 B B 2)-2021070  

  475 Simulium vittatum  LC50  MOR 2 B B 1)-152234  

PNEC  
 PNEC  

 
A B C D  
E  

PNEC  
A B C  

 
 

EC10 (10% Effective Concetration) 10% EC50 (Median Effective Concentration)  
IC10 (10% Inhibitory Concetration) 10% IC50 (Median Inhibitory Concentration)  
LC50 (Median Lethal Concentration) NOEC (No Observed Effect Concentration)  
 
GRO (Growth) DVP (Development) HAT (Hatch) IMM (Immobilization)  
MOR (Mortality) : REP (Reproduction)  

 
RATE  
 

*1 100 μg/L  
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 (PNEC) 
 

 
 

Johnson 1)-107936 EPA  (1994) 
Raphidocelis subcapitata  Pseudokirchneriella subcapitata

0 10 20 40 80 100 μg/L 96  (IC50) 
12.1 μg/L 96 10%  (IC10) 4.6 

μg/L  

 
 

Henry 1)-80408 EPA  (EPA/600/4-90/027F, 1993) 
Ceriodaphnia dubia 

5  ( 1.79 mg/L) 
48  (LC50) 120 μg/L
 

Lamichhane 1)-168099 EPA  (EPA/821/R-02/013, 2002) 
Ceriodaphnia dubia 

0
0.005 0.05 0.5 5 50 μg/L 10 EPA

 (EPA/821/R-02/012, EPA/821/R-02/013)  (RHW  160
180mg/L CaCO3 ) 0.001%  (DMF) 

0-24 <LOD
0.0063 0.056 0.47 4.8 53.4 μg/L  (F0 ) 

14  (NOEC) 4.8 μg/L
 

 
 

Johnson 1)-155180 EPA  (EPA-821-R-02-012, 2002) 24
Pimephales promelas  

(24 ) 7 96
 (LC50) 143 μg/L  

 
 

Di Poi 2)-2021086  (AFNOR)  (XP T90-382, 2009) 
Crassostrea gigas

0.22 μm
36  (EC50) 60 μg/L
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 (PNEC)  
 

 
 Raphidocelis subcapitata 96 IC50  12.1 μg/L  

 Ceriodaphnia dubia 48 LC50 120 μg/L  
 Pimephales promelas 96 LC50 143 μg/L  
 Crassostrea gigas  36 EC50  60 μg/L 

100 3
 

12.1 μg/L
100 PNEC 0.12 μg/L  

 
 

 Raphidocelis subcapitata 96 IC10  4.6 μg/L  
 Ceriodaphnia dubia 14 NOEC (F0 ) 4.8 μg/L  

100 2  

4.6 μg/L 100
PNEC 0.046 μg/L  

 
PNEC 0.046 μg/L  

 

0.00049 μg/L
0.00044 μg/L  (PEC) 

0.0036 μg/L 0.00044 μg/L  
 (PEC)  (PNEC) 0.08 0.01
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   (PEC) PNEC 
PEC/ 

PNEC  

 0.00049μg/L  (2016) 0.0036μg/L  (2016) 
0.046 
μg/L 

0.08 

 
0.00044μg/L   

(2016) 0.00044μg/L (2016) 0.01 

1)  (  )  
2)  

 
 

 

 

 
 

 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1
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2,4- -5-(3,4,5- )  

CAS 738-70-5 
 

 
RTECS UV8225000 

C14H18N4O3 
 290.32 

1 ppm = 11.87 mg/m3 ( 25 ) 
 

 

1)

 199  2) 199 203  3) , 4) 

 449.23  (MPBVPWIN 5) ) 

  

 1.00 10-6 Pa (MPBVPWIN 5) ) 

1- / (log Kow) 0.91 4) , 6) 

pKa  6.6 2) , 3) 7.12 (20 ) 4) 

 400 mg/1,000g (25 ) 2) 400 mg/L (25 ) 3) , 4)  
400.0 mg/L (25 ) 7) 

 

  
 

 
 

 
OH   

 200 10-12 cm3/( sec) AOPWIN 8)   
 0.32  3.2 OH 3 106 3 105 /cm3 9)

 

 

CH3
OC

H2

N

H2N N NH2

O
H3C

O
CH3
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(BCF) 3.2 BCFBAF 10)  

 
 

(Koc) 720 KOCWIN 11)  

 

 

CAS 723-46-6

1.1 12)  

 
a), b), c)

 2010 2011 2012 2013 2014 

(t)  2.6 2.7 2.8 3.8 4.8 

 2015 2016 2017 2018 2019 

(t)  4.0 - d) 5.5 4.9 5.9 
a) 

2019
 

b) 
 

c) 80mg/ 80mg/ 1g
13)  

d)  
 
 

1.2 14)  
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a) ,b)(t) 

2010 
11.8 0 0 98.6 0.8 0.6 0.1 

0.0713 0 0 85.9 0 0 14.1 

2011 
12.3 0 0 88.9 4.4 6.5 0.1 

0.0904 0 0 88.8 0 0 11.2 

2012 
12.9 0 0 89.9 4.7 5.3 0.1 

0.0764 0 0 87.0 0 0 13 

2013 
13.8  0 0 87.2 5.7 7.1 0 

0.0740  0 0 87.5 0 0 12.5 

2014 
12.7  0 0 77.2 18.0 4.9 0 

0.0744  0 0 84.9 0 0 15.1 

2015 
12.1  0 0 79.7 16.1 4.2 0 

0.0704  0 0 85.7 0 0 14.3 

2016 
10.7  0 0 86.4 11.0 2.7 0 

0.0783  0 0 87.3 0.0 0.0 12.7 

2017 
11.6  0 0 91.3 7.4 1.3 0 

0.0744  0 0 87.3 0 0 12.7 

2018 
10.6  0 0 92.5 6.5 1.0 0 

0.0687  3.6 7.1 75.8 0 0 13.5 

2019 
10.2 0 0 82.5 17.5 0 0 

0.0973 2.6 5.1 85.4 4.3 0 2.6 
a)  
b)  

 

 
 15), 16)

15)

15)  

16)

16)  
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Mackay-Type Level III Fugacity Model1) 

2.1  

 

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

 0.0 0.0 0.0 0.0 
 1.6 94.4 1.4 2.2 
 98.3 0.0 98.5 97.7 
 0.1 5.6 0.1 0.1 

 

 

2.2.1
2.2.2  

 

  
a) 

 
  a)  

   
 

 
  

           
 μg/L 0.0069 0.014 <0.005 0.061 0.005 6/13  2014 2) 

           

 μg/L <0.005 <0.005 <0.005 <0.005 0.005 0/3 
 

 

2014 2) 

           

( ) μg/g          

           

( ) μg/g          
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a) 

 
  a)  

   
 

 
  

( ) μg/g          

           

( ) μg/g          

           
a)  

 
 

  
a) 

 
  a)  

b)   
 

 
  

           
 μg/L 0.011 c) 0.029 c) <0.0021 0.11 

(0.23 d)) 
0.0021 28/42  2018 3) 

  0.016 0.042 <0.0021 0.13 0.0021 29/38  2017 3) 

  <0.01 <0.01 <0.01 0.02 0.01 1/4  2014 4) 

  <0.01 <0.01 <0.01 <0.01 0.01 0/4  2013 4) 

  0.01 0.02 <0.01 0.03 0.01 3/4  2012 4) 

  
  N.D. e) 0.13 e)  5/14 e)  

 
 

2011
2012 

5) 

  0.0009 0.0028 0.0002 0.0097  4/4  2011
2012 

6) 

  
0.002 0.004 <0.002 0.011 0.002 2/4  

 
2009 7) 

  <0.001 0.001 <0.001 0.004 0.001 3/7  2008
2009 

8) 

  <0.005 <0.005 <0.005 0.006 0.005 1/18  2008 9) 

  0.0020 0.0035 <0.0016 0.0064 0.0016 1/2  2008 10) 

  <0.00001 <0.00001 <0.0000003 <0.00001 0.0000003
0.00001 

0/5   11) 

  0.016 0.016 0.016 0.016  1/1  2007 12) 

  0.000006 0.001 <0.000003 0.0086 0.000003 1/6  2007 12) 

  0.00018 0.00020 0.00009 0.00034 0.000008
0.00006 

4/4  2007 13) 

  0.0073 0.0080 0.0047 0.011 0.00011 2/2  2007 14) 

  0.014 0.014 0.014 0.014  1/1  2006 12) 

  0.00016 0.0028 <0.000003 0.0083 0.000003 4/5  2006 12) 

  0.0042 0.020 <0.0002 0.042 0.0002 6/9  2006 12) 

  0.0022 0.0037 <0.0012 0.0095 0.0012 3/5  2006 15) 

  <0.0012 0.0018 <0.0012 0.0065 0.0012 1/5  2006 16) 

  
<0.030 <0.030 <0.006 <0.030 0.006

0.030 
0/17 

 
2005

2006 
17) 

  0.00054 0.0043 <0.00003 0.036 0.00003 18/19  2005 12) 

  
0.017 0.026 0.0007 0.054 0.0006 7/7 

 
2005 18) 

  <0.00003 0.0007 <0.00003 0.014 0.00003 1/19  2004 12) 

           

 μg/L          

           

( ) μg/g <0.00011 <0.00011 <0.00011 <0.00011 0.00011 0/1  2008 14) 

           

( ) μg/g          
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a) 

 
  a)  

b)   
 

 
  

           

( ) μg/g          

           

( ) μg/g          

           

a)  
b)  
c) 0.23 g/L  
d) 0.23 g/L  
e)  

 

2.3
PEC

0.061 μg/L 0.005 μg/L  
0.13 g/L

12) 0.13 g/L  

 

   

  0.0069 g/L (2014) 
[ 0.016 g/L (2017)] 

0.061 g/L (2014) 
[ 0.13 g/L (2017)] 

  0.005 g/L  (2014) 0.005 g/L  (2014) 

1)  
2)  

 

― 302 ―

152995 化学物質の環境リスク評価　第20巻-本文.indd   302152995 化学物質の環境リスク評価　第20巻-本文.indd   302 2022/03/04   14:19:562022/03/04   14:19:56



 

 

 

 

 

3.1  

[μg/L] No.  

 1,000 Lemna gibba NOEC  GRO 7 B C 1)-73383 

 >1,000 Lemna gibba EC50  GRO 7 B C 1)-73383 

 3,100 Anabaena 
variabilis 

NOEC   
GRO (AUG) 6 D C 1)-155105 

 3,100 Nostoc sp. NOEC   
GRO (AUG) 6 D C 1)-155105 

 3,100 Microcystis 
wesenbergii 

NOEC   
GRO (AUG) 6 D C 1)-155105 

 6,250 Lemna minor NOEC  GRO 7 B B 1)-160085 

 11,000 Anabaena 
variabilis 

EC50   
GRO (AUG) 6 D C 1)-155105 

 27,430 Lemna minor EC50  GRO 7 B B 1)-160085 

 53,000 Nostoc sp. EC50   
GRO (AUG) 6 D C 1)-155105 

 >200,000 Microcystis 
wesenbergii 

EC50   
GRO (AUG) 6 D C 1)-155105 

 3,120 Daphnia magna NOEC  REP 21 B B 1)-160085 

 6,000 Daphnia magna NOEC  REP 21 B B 1)-119413 

 54,800 Moina macrocopa EC50  IMM 2 B B 1)-119413 

 92,000 Daphnia magna EC50  IMM 2 B B 1)-119413 

 100,000 Daphnia magna EC50  IMM 2 B B 1)-168878 
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[μg/L] No.  

  10,000*1 Danio rerio 
NOEC  
MOR / DVP / 
HAT / BEH 

 
6 A  1)-164153 

 >10,000*1 Danio rerio LC50 MOR   
6 A  1)-164153 

 25,000 Poecilia reticulata NOEC  BEH 
 14 B  1)-160085 

 >100,000 Oryzias latipes LC50  MOR 4 B B 1)-120987 

  100,000 Hydra attenuata  NOEC  POP 4 B B 1)-102314 

  >100,000*2 Xenopus laevis  NOEC  DVP 4 B  1)-98086 

  >100,000*2 Xenopus laevis  LC50  MOR 4 B B 1)-98086 

  >100,000 Hydra attenuata  LC50  MOR 4 B B 1)-102314 

  189,500 Brachionus 
koreanus  LC50  MOR 4 C C 1)-160575 

PNEC  
 PNEC  

 
A B C D  
E  

PNEC  
A B C  

 
 

EC50 (Median Effective Concentration) LC50 (Median Lethal Concentration)  
NOEC (No Observed Effect Concentration)  
 
BEH (Behavior) GRO (Growth) DVP (Development)  
HAT (Hatch) IMM (Immobilization) MOR (Mortality) :  
POP (Population Change) REP (Reproduction)  

 
AUG (Area Under Growth Curve)  
 

*1  
*2  

 
 

 

 (PNEC) 
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De Liguoro 1)-160085 OECD No.221 (2006) Lemna 

minor 0 6.25
12.5 25 50 100 mg/L 2 BBM (Bold Basal Medium) 

20%
7  (EC50) 27,430 μg/L 7

(NOEC) 6,250 μg/L  

 
 
Park Choi 1)-119413 EPA (EPA-821-R-02-012, 2002)
Moina macrocopa

48
 (EC50) 54,800 μg/L  

De Liguoro 1)-160085 OECD No.211 (1998)
Daphnia magna 2

0 0.39 0.78 1.56 3.12 6.25 12.5 25 50 mg/L 2
193 mg/L (CaCO3 ) ADaM 48

20%
21  (NOEC) 3,120 μg/L  

 
 
Kim 1)-120987 OECD No.203 (1992) Oryzias latipes

0.5%  
(DMSO) 96  (LC50) 100,000 μg/L

 
10,000 μg/L

1)-164153  

 
 
Richards Cole 1)-98086 ASTM  (E1439-98, 2002)

Xenopus laevis  (FETAX) 
 (24 90% ) 1.0 100 mg/L

FETAX  (100 mg/L) 
96  (LC50) 100,000 μg/L  

Quinn 1)-102314 Hydra attenuata
0 0.1 1 5 10 25 50 100 mg/L

0.31%
50% 96  (LC50) 

100,000 μg/L
96  (NOEC) 100,000 
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3 トリメトプリム 

 

 

表 3.2 生態リスクの判定結果 

水 質 平均濃度 最大濃度 (PEC) PNEC 
PEC/ 

PNEC 比 

公共用水域・淡水 
0.0069 µg/L 程度 (2014) 
[限られた地域で 0.016 μg/L 
程度 (2017)] 

0.061 µg/L 程度 (2014) 
[限られた地域で 0.13 µg/L 
程度 (2017)] 31 

µg/L 

0.002 

公共用水域・海水 概ね0.005 µg/L未満 (2014) 概ね0.005 µg/L未満 (2014) <0.0002 

注：1) 環境中濃度での (  ) 内の数値は測定年度を示す 
2) 公共用水域･淡水は､河川河口域を含む 

 

 
 
なお公共用水域・淡水では、限られた地域を対象とした調査において最大で 0.13 μg/L 程度で

あり、この値と PNEC の比は 0.004 であった。養豚場がある地域での調査においても 0.13 µg/L
を超える濃度の報告は得られていない。 
したがって、総合評価としても、さらなる情報収集を行う必要性は低いと考えられる。

 

  

詳細な評価を行う 
候補と考えられる。 

現時点では作業は必要 
ないと考えられる。 

情報収集に努める必要
があると考えられる。

PEC/PNEC＝0.1 PEC/PNEC＝1 ［ 判定基準 ］

3 トリメトプリム 

 

µg/L とされた。 
 

（2）予測無影響濃度(PNEC)の設定 

急性毒性及び慢性毒性のそれぞれについて、上記本文で示した最小毒性値に情報量に応じた

アセスメント係数を適用し、予測無影響濃度 (PNEC) を求めた。 
 
急性毒性値 
藻類等 Lemna minor 7 日間 EC50（生長阻害） 27,430 µg/L  
甲殻類等 Moina macrocopa 48 時間 EC50（遊泳阻害） 54,800 µg/L  
魚 類 Oryzias latipes 96 時間 LC50 100,000 µg/L 超 
その他 Xenopus laevis 96 時間 LC50 100,000 µg/L 超 
その他 Hydra attenuata 96 時間 LC50 100,000 µg/L 超 

アセスメント係数：100［3 生物群（藻類等、甲殻類等、魚類）及びその他の生物について信頼

できる知見が得られたため］ 

 これらの毒性値のうち、その他の生物を除いた最も小さい値（藻類等の 27,430 µg/L）をアセ

スメント係数 100 で除することにより、急性毒性値に基づく PNEC 値 270 µg/L が得られた。 

 
慢性毒性値 
藻類等 Lemna minor 7 日間 NOEC（生長阻害） 6,250 µg/L  
甲殻類等 Daphnia magna 21 日間 NOEC（繁殖阻害） 3,120 µg/L  
その他 Hydra attenuata 96 時間 NOEC（増殖） 100,000 µg/L 

アセスメント係数：100［2 生物群（藻類等、甲殻類等）及びその他の生物について信頼できる

知見が得られたため］ 

 これらの毒性値のうち、その他の生物を除き小さい方の値（甲殻類等の 3,120 µg/L）をアセス

メント係数 100 で除することにより、慢性毒性値に基づく PNEC 値 31 µg/L が得られた。 

 
本物質の PNEC としては、甲殻類等の慢性毒性値から得られた 31 µg/L を採用する。 

 

（3）生態リスクの初期評価結果 

本物質の公共用水域における濃度は、平均濃度でみると淡水域で 0.0069 µg/L 程度、海水域

では概ね 0.005 µg/L未満であった。安全側の評価値として設定された予測環境中濃度 (PEC) は、

淡水域で 0.061 µg/L 程度、海水域では概ね 0.005 µg/L 未満であった。 
予測環境中濃度 (PEC) と予測無影響濃度 (PNEC) の比は、淡水域で 0.002、海水域では

0.0002 未満であった。 
生態リスクの判定としては、現時点で作業の必要はないと考えられる。 
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   (PEC) PNEC 
PEC/ 

PNEC  

 
0.0069 μg/L  (2014) 
[ 0.016 g/L 

 (2017)] 

0.061 μg/L  (2014) 
[ 0.13 μg/L 

 (2017)] 31 
μg/L 

0.002 

 0.005 μg/L  (2014) 0.005 μg/L  (2014) <0.0002 

1)  (  )  
2)  

 

 
 

0.13 g/L
PNEC 0.004 0.13 μg/L

 
 

  

 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 
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(3S,4R)-3-[(2H-1,3- -5- ) ]-4-(4-

)  
CAS 61869-08-7 

 
 

RTECS TM4569200 
C19H20FNO3 
 329.37 

1 ppm = 13.47 mg/m3 ( 25 ) 
 

 
 

CAS 110429-35-1 1)

 
174.57  (MPBVPWIN 2) )  
248.11  ( ) (MPBVPWIN 2) )  
129 131  ( 1/2 )3) 

 428.18  (MPBVPWIN 2) )  
576.02  ( ) (MPBVPWIN 2) ) 

  

 
6.39 10-6 Pa (MPBVPWIN 2) )  
1.56 10-10 Pa ( ) (MPBVPWIN 2) 

) 

1- / (log Kow) 4.74 (KOWWIN 4) )  
2.89 ( ) (KOWWIN 4) ) 

pKa  9.6( 1/2 ) 5) 

 

7.46 mg/L (25 ) (WSKOWWIN 6) )  
17.14 mg/L (25 ) ( ) (WSKOWWIN 6) 

) 5.4 103 mg/L ( 1/2 ) 3)  

1.132 103 mg/L 
(25 pH=7)( 1/2 ) 5)  
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1/2 5) 
 

 
OH   

 310 10-12 cm3/( sec) AOPWIN 7)  
0.21  2.1 OH 3 106 3 105 /cm3 8)

 
 

 
1/2 25 1 5) 

 
 

(BCF) 630 BCFBAF 9)  
 

 
(Koc) 92,000 KOCWIN 10)  

 

 

CAS 110429-35-1

11) 1.1  
 

a), b), c)

 2012 2013 2014 2015 

(t) 7.7 2.1 8.0 2.8 

(t) 0 0 0 0 

 2016 2017 2018 2019 

(t) 2.4 4.3 35.4 1.4 

(t) 0.05 0.24 0.29 0.29 
a) 

2019
 

b) 1
 

c) 20mg/
10mg/ 5mg/ 11)  
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Mackay-Type Level III Fugacity Model1) 

2.1  

 

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

 0.0 0.0 0.0 0.0 
 0.0 6.3 0.0 0.0 
 99.7 0.3 99.7 99.5 
 0.3 93.3 0.2 0.4 

 

 

2.2.1
2.2.2  

 

  
a) 

 
  a)  

   
 

 
  

           

 μg/L <0.00065 <0.00065 <0.00065 0.0029 0.00065 1/12  2016 2) 

           

           

 μg/L <0.00065 <0.00065 <0.00065 <0.00065 0.00065 0/4  2016 2) 

           

( ) μg/g          

           

( ) μg/g          
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a) 

 
  a)  

   
 

 
  

( ) μg/g          

           

( ) μg/g          

           
a)  

 
 

  
 

 
    

   
 

 
  

           

 μg/L          

           

 μg/L          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           

 
 

2.3
PEC

0.0029 μg/L 0.00065 μg/L  

 

   

  0.00065 g/L (2016) 0.0029 g/L (2016) 

  0.00065 g/L (2016) 0.00065 g/L (2016) 

1)  
2)  
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3.1  

[μg/L] 
No.   

 130 Raphidocelis 
subcapitata 

EC50   
GRO (RATE) 2 B B 1)-109393  

 220 Ceriodaphnia 
dubia NOEC   REP 7 8 B B 1)-80408  

 580 Ceriodaphnia 
dubia LC50  MOR 2 B B 1)-80408  

 5,700 Daphnia magna EC50  IMM 2 B B 1)-109393  

         

  2,000 Xenopus laevis  NOEC DVP 4 B  1)-98086  

  5,120 Xenopus laevis  LC50  MOR 4 B B 1)-98086  

PNEC  
 PNEC  

 
A B C D  
E  

PNEC  
A B C  

 
 

EC50 (Median Effective Concentration) LC50 (Median Lethal Concentration)  
NOEC (No Observed Effect Concentration)  
 
DVP (Development) GRO (Growth) IMM (Immobilization)  
MOR (Mortality) REP (Reproduction)  

 
RATE  

 

 (PNEC) 
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Christensen 1)-109393 ISO 8692 (2004) 
Raphidocelis subcapitata  Pseudokirchneriella subcapitata

48  (EC50) 
130 μg/L  

 

Henry 1)-80408 EPA  (EPA/600/4-90/027F, 1993) 
Ceriodaphnia dubia 

5  ( 7.03 mg/L) 
48  (LC50) 580 μg/L
 

Henry 1)-80408 EPA  (EPA/600/4-91/002, 1994) 
Ceriodaphnia dubia 

0 0.04 0.09 0.22
0.44 0.88 mg/L 1

7 8  (NOEC) 220 μg/L
 

 
 
Richards Cole 1)-98086 ASTM  (E1439-98, 2002) 

Xenopus laevis  (FETAX)  
(24 90% ) 6  (
60 mg/L) FETAX 96

 (EC50) 4,100 μg/L 96  (LC50) 
5,120 μg/L  

 

 (PNEC)  
 

 
 Raphidocelis subcapitata 48 EC50  130 μg/L  

 Ceriodaphnia dubia 48 LC50 580 μg/L  
 Xenopus laevis 96 LC50 5,120 μg/L 

1,000 2
 

130 μg/L
1,000 PNEC 0.13 μg/L  
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 Ceriodaphnia dubia 7 8 NOEC  220 μg/L  

100 1  

220 μg/L 100
PNEC 2.2 μg/L  

 
PNEC 0.13 μg/L  

 

0.00065 μg/L
0.00065 μg/L

 (PEC) 0.0029 μg/L 0.00065 μg/L  
 (PEC)  (PNEC) 0.02 0.005

 

 
 

   (PEC) PNEC 
PEC / 

PNEC  

 0.00065 g/L  (2016) 0.0029 g/L  (2016) 
0.13 
μg/L 

0.02 

 0.00065 g/L  (2016) 0.00065 g/L  (2016) <0.005 

1)  (  )  
2)  

 
 

 
 
 

 
 

 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 
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5,5- -2,4-  

CAS 57-41-0 
9-621 

* 1-230  
RTECS MU1050000 

C15H12N2O2 
 252.27 

1 ppm = 10.32 mg/m3 ( 25 ) 
 

 
* 5 4 1  

1)

 286  2) 295 298  3) , 4) 293 295  5) 

 511.82  (MPBVPWIN 6) ) 

  

 1.81 10-9 Pa (MPBVPWIN 6) ) 

1- / (log Kow) 2.47 4) , 7) 

pKa   

 32.0 mg/L (22 ) 4) 19.0 mg/L (25 ) 8) 

 

  
9)  

BOD 0.6 % HPLC 2.4 % 
4 100 mg/L 30mg/L 10) 

 
 

OH   
 11 10-12 cm3/( sec) AOPWIN 11)  

 

O

NH

O

C

H
N
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 0.50  5.0 OH 3 106 3 105 /cm3 12)

12  
 

 
13)  

 
14)  

(BCF)   
< 5.0 4 10.0 g/L 15) 

1.7 4 100 g/L 15) 
 

 
(Koc) 1,500 KOCWIN 16)  

 

 

1.1 17)  
a),b)

 2010 2011 2012 2013 

(t) c) 5.3 291.7 5.4 4.1 
a) 

2019
 

 b) 1
 

 c) 10% 17) 

 
 

 

18)  

 

38
20 3 10 20

5 4 1 230  
15

815  
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Mackay-Type Level III Fugacity Model 1) 

2.1  

 

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

 0.0 0.0 0.0 0.0 
 0.8 86.8 0.7 1.1 
 99.1 0.0 99.2 98.7 
 0.1 13.2 0.1 0.2 

 

 

2.2.1
2.2.2  

 

  
a) 

 
  a)  

   
 

 
  

           

 μg/L < 0.0021 0.0039 <0.0021 0.028 0.0021 2/11  2016 2) 

  0.0023 0.0036 <0.0022 0.01 0.0022 2/5  2006 3) 

           

 μg/L < 0.0021 <0.0021 <0.0021 < 0.0021 0.0021 0/4  2016 2) 

  < 0.0022 <0.0022 <0.0022 0.0042 0.0022 1/6  2006 3) 

           

( ) μg/g          

           

( ) μg/g          
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a) 

 
  a)  

   
 

 
  

( ) μg/g          

           

( ) μg/g          

           
a) 

 

 

  
 

 
    

a)   
 

 
  

           

 μg/L <0.01 <0.01 <0.01 0.01 0.01 1/4  2014 4) 

  <0.01 <0.01 <0.01 <0.01 0.01 0/4  2013 4) 

  <0.01 <0.01 <0.01 <0.01 0.01 0/4  2012 4) 

  <0.01 <0.01 <0.01 0.01 0.01 1/12  2010 4) 

  <0.01 <0.01 <0.01 0.01 0.01 2/12  2009 4) 

  0.004 0.004 0.004 0.004 0.0020 1/1  b) 5) 

  <0.018 <0.018 <0.018 <0.018 0.018 0/4  
 2007 6) 

           

 μg/L          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           

( ) μg/g          

           
a)  

    b)  

 

2.3
PEC

0.028 μg/L 0.0021 μg/L  
0.0042 μg/L  
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  0.0021 g/L (2016) 0.028 g/L (2016) 

  
0.0021 g/L (2016) 

[ 0.0022 g/L
(2006)] 

0.0021 g/L  
[ 0.0042 g/L

(2006)] 

1)  
2)  
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3.1  

[μg/L] No.  

 
1,630 Raphidocelis 

subcapitata 
NOEC 
GRO (RATE) 3 A A 2)-2016156 

 28,300 Raphidocelis 
subcapitata 

IC50 
GRO (RATE) 3 A A 2)-2016156 

 3,210 Ceriodaphnia 
dubia NOEC  REP 6 8 A A 2)-2016156 

 62,600 Streptocephalus 
proboscideus LC50  MOR 1 C C 1)-13669 

 >9,990,000 Artemia salina LC50  MOR 1 C C 1)-13669 

 >9,990,000 Daphnia magna EC50  IMM 1 C C 1)-13669 

  >16,000 Oryzias latipes LC50  MOR 4 B B 2)-2021180 

 16,400*1 Danio rerio NOEC   
MOR / HAT 9 B  2)-2016156 

 >63,100 Danio rerio LC50  MOR 69.5  B  1)-155723 

  9,081 Arbacia 
punctulata  EC50  DVP 1 B B 1)-167861 

  25,000 Xenopus laevis  NOEC  DVP 4 C  1)-90116 

  31,800 Xenopus laevis  
EC50  DVP 

 4 B B 1)-167733 

  71,000 Xenopus laevis  LC50  MOR 4 C C 1)-167733 

  >75,000 Xenopus laevis  LC50  MOR 4 C C 1)-90116 

  >9,990,000 Brachionus 
calyciflorus  LC50  MOR 1 C C 1)-13669 
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PNEC  
 PNEC  

 
A B C D  
E  

PNEC  
A B C  

 
 

EC50 (Median Effective Concentration) IC50 (Median Inhibitory Concentration)  
LC50 (Median Lethal Concentration) NOEC (No Observed Effect Concentration)  
 
DVP (Development) GRO (Growth) HAT (Hatch)  
IMM (Immobilization) MOR (Mortality) REP (Reproduction)  

 
RATE  
 

*1  

 

 (PNEC) 
 

 
 
Watanabe 2)-2016156 OECD No. 201 (2006)

Raphidocelis subcapitata  Pseudokirchneriella subcapitata
6  ( 32 mg/L) 0.88

27.0 mg/L 72  (IC50) 28,300 
μg/L 72 (NOEC) 1,630 μg/L  

 
Watanabe 2)-2016156  (Environment Canada)  (EPS1/RM/21, 2010) 

Ceriodaphnia dubia
2 6  ( 32 mg/L) 

80 mg/L (CaCO3 ) 
0.86 26.2 mg/L 6 3

 (6 8 )  (NOEC) 3,210 μg/L  

 
 

2)-2021180 OECD No.203
 (JIS K0102 71) Oryzias latipes GLP

 (48 ) 
 (HCO-40) 800 mL/L

 (16 mg/L) 10% 96  (LC50) 
160,000 μg/L  

9 16,400 μg/L
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2)-2016156  

 
 

Estus Blumer1)-167861 Arbacia punctulata

24  (EC50) 9,081 μg/L
 

 

 (PNEC)  
 

 
 Raphidocelis subcapitata 72 IC50  28,300 μg/L 
 Oryzias latipes 96 LC50 16,000 μg/L  
 Arbacia punctulata 24 EC50  9,081 μg/L 

1,000 2
 

28,300 μg/L
1,000 PNEC 28 μg/L

PNEC 9.0 μg/L  

 
 

 Raphidocelis subcapitata 72 NOEC  1,630 μg/L 
 Ceriodaphnia dubia 6 8 NOEC  3,210 μg/L  

100 2  

1,630 μg/L 100
PNEC 16 μg/L  

 
PNEC 16 μg/L

PNEC 9.0 μg/L  

 

0.0021 μg/L
0.0021 μg/L  

(PEC) 0.028 μg/L 0.0021 μg/L  
 (PEC)  (PNEC) 0.002

0.0001  
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   (PEC) PNEC 
PEC / 

PNEC  

 0.0021 g/L (2016) 0.028 g/L (2016) 

16 
(9.0) 
μg/L 

0.002 
(0.003) 

 

0.0021 g/L  (2016) 

[  
0.0022 g/L (2006)] 

0.0021 g/L  (2016) 

[  
0.0042 g/L (2006)] 

<0.0001 
(<0.0002) 

1)  (  )  
2)  
3) PNEC PEC/PNEC  (   )  

 
 

 
 

PNEC PEC 0.1
 

0.0042 μg/L
PNEC 0.0003 PNEC 0.0005  

 

 
 

 
 

 
 

PEC/PNEC 0.1 PEC/PNEC 1 
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ACGIH American Conference of Governmental Industrial Hygienists, Inc.

TLV Threshold Limit Value

 

ADI Acceptable Daily Intake 1
1

1 kg

 

ATSDR Agency for Toxic Substances and Disease Registry  

 

BMD, BMC Benchmark Dose (BMD) , Concentration (BMC)  

 

CERHR Center for The Evaluation of Risks to Human Reproduction ( ) 
NIEHS National Institute of Environmental Health Science

1998 NTP(National Toxicology Program)

 

CICAD Concise International Chemical Assessment Document  
IPCS

 

DFG Deutsche Forschungsgemeinschaft  

 

EC50 Median Effective Concentration  
50
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ECHA : European Chemicals Agency  
EU REACH : 

Registration, Evaluation, Authorisation and Restriction of Chemicals

 

ECOTOX : ECOTOXicology database 
3 AQUIRE ( ) PHYTOTOX ( ) TERRETOX 

( )

(U.S. EPA)  

EHC Environmental Health Criteria WHO  
UNEP ILO WHO

IPCS

WHO IPCS

 

EPI Exposure/Potency Index  
Environment Canada Health Canada Priority 

Substance List Assessment Report

5 % TD05 TC05

TD05 TD0.05 TC05 TC0.05

 

GDWQ Guideline of Drinking Water Quality WHO  

WHO

 

HEAST EPA's Health Effects Assessment Summary Tables EPA  
U.S. EPA 1990

 

IARC International Agency for Research on Cancer
WHO 1965

5   

1   

2A   

2B   

3   

4  
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IPCS International Programme on Chemical Safety  
WHO ILO UNEP

EHC

ICSC 21

 

IRIS Integrated Risk Information System 
U.S. EPA

 

JECFA FAO/WHO Joint Expert Committee on Food Additives FAO/WHO
 

FAO WHO

ADI WHO

 

JMPR JOINT FAO/WHO Meeting on Pesticides Residues FAO/WHO  
WHO FAO 1963

FAO Panel WHO Expert Group FAO 

Panel

WHO Expert Group ADI

ADI  

LC50 Lethal Concentration 50, Median Lethal Concentration  
1 1 4 1 50

50
 

LCLo Lethal Concentration Lowest  

Lowest Published Lethal Concentration

 

LD50 Lethal Dose 50
1 1 50  

LDLo Lethal Dose Lowest

Lowest Published Lethal Dose  

LOEC : Lowest Observed Effect Concentration ( ) 
 

 
LOAEL Lowest Observed Adverse Effect Level
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LOEL Lowest Observed Effect Level  

LOAEL  

MATC Maximum Acceptable Toxicant Concentration  
NOEC LOEC  

 
MOE Margin of Exposure

NOAEL NOAEL

NOAEL NOAEL 10  

NCI National Cancer Institute  
DHHS Department of Health and Human Services

 

NIOSH National Institute for Occupational Safety and Health  

15 RTECS Registry of  Toxic 

Effects of Chemical Substances

NOAEL No Observed Adverse Effect Level

ADI TDI  

NOEC : No Observed Effect Concentration ( ) 
 

LOEC  
NOEL No Observed Effect Level  

NOAEL  

NTP National Toxicology Program
DHHS 1978

NTP

 

PEC Predicted Environmental Concentration ( ) 

PEC PNEC

 

PMR Proportional Mortality Ratio  
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PNEC Predicted No Effect Concentration ( ) 

 

QSAR : Quantitative Structure-Activity Relationship  

SAR: Structure-Activity Relationship QSAR: 

Quantitative Structure-Activity Relationship Q SAR

log Kow 1-

QSAR QSAR QSAR

 

QSAR QSAR

QSAR QSAR  

DNA

 

SIDS Screening Information DataSet  
OECD 1 EU 1,000 

 

SIR Standardized Incident Ratio  

 

SIR  

SMR Standardized Mortality Ratio  

 

SMR  

TCLo Toxic Concentration Lowest
 

TDI Tolerable Daily Intake 1
1

1 kg  

TDLo Toxic Dose Lowest  
 

TLV Threshold Limit Value

ACGIH

TLV
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TLV

TLV TWA  

TWA Time Weighted Average
1 8 40  

WHO World Health Organization

 

 
 

 
PNEC

 

in vitro in vivo

in vitro

in 

vivo

in vivo in vitro  

daily exposure 
1 15 m3 2 L 2000 g 0.11 g

50 kg 1 kg μg/kg/day  

general toxicity 

 

 single-strand breaks 
DNA

 

gene mutation 
DNA

 

gene conversion 
DNA
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genetic recombination 

 

genetic toxicity, genotoxicity 

DNA

 

 
( )

Brandes LJ et al. (1996) SimpleBox2.0  

 

hprt hprt locus 
 X hprt

 

epidemiology 

 

Ames test 
B. N. Ames

 

base (pair) substitution 
DNA DNA

 

category approach 

 

sensitization 
 

QSAR QSAR equation 
QSAR

QSAR

KATE ECOSAR log Kow 1-
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acute toxicity 

1

1 2

LD50  

Klimisch Code 
Klimisch et al. (1997) 4 1. 

2. ( ) 3. 4. Klimisch Code 

OECD HPV REACH

Klimisch Code  

case control study 

 

limit test 

100mg/L
 

cohort study 

 

teratogenicity 
 

cell transformation 

 

cytogenetics 

in vitro  in vivo
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(QSAR ) reference chemical 
QSAR QSAR

QSAR

 

sister chromatid exchange, SCE  

SCE

 

host-mediated assay 

 

micronucleus  

1

 

numerical aberration 
aneuploidy

polyploidy 1

n  

slope factor 
1 kg 1 mg

 

(mg/kg/day) -1  (mg/kg/day) 

reproductive and developmental toxicity 

reproductive toxicity developmental toxicity

 

linearized multistage model 

*q 95%

 
2

210 DqDqqexp{1)D(p  0q,}Dq i
k

k  

)(Dp D   D  
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DqDp *)(  

chromosomal aberration 
DNA

S  

reciprocal translocation 
2

 
 

 

somatic mutation 
 

metabolic activation 
(promutagen) in vitro

S9 9000 g 10

S9mix  

multimedia model 
(multimedia environmental model)

( )

 

Mackay Level

Level Level Level

( OH

) Level Level

Level

 

cross-sectional study 

 

delayed toxicity 

 

historical control data 
 

sex-linked recessive lethal mutation 
X  

p53 p53 gene 
p53 DNA

p21 Bax  
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reverse mutation 

(forward mutation)  

DNA unscheduled DNA synthesis (UDS) 
S DNA DNA

DNA

DNA  

frame shift (mutation) 
DNA 1 3 1

 

quantile 

3 tertile 4 quartile 5

quintile 100 percentile

1

2 3 1 2 3

 

chronic toxicity 
3

3 6

 

Dominant lethal test 
 in vivo

 

unit risk 
1 μg/m3 

1 μg/L 

 

(μg/m3) -1  (μg/m3) 

lac lac locus 
lac

lac

lac  
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ras ras gene 
ras

ras

ras

 

read-across 

 

 

(2001) PRTR MSDS . 
IPCS ,     2001  . . 

1997

. 

 1998 . 

 1985 . 

 1998  3 . 

 1996  4 . 

1993 . 

1995 1 . 

  1997  1997 . 

1996  3
. 

 1998  5 . 

B.Alberts, D.Bray, J.Lewis, M.Raff, K.Roberts, J.D.Watson .  

1995  , . 

4 CD-ROM (1997) . 

 (1998)   2 . . 

D.M.Kammen and D.M.Hassenzahl ,    (2002) . 

. 

(1993)  . . 

R.V.Kolluru, S.M.Bartell, R.M.Pitbalado and R.S.Stricoff , 

 (1998)

. . 

1995 , . 

John, M.Last , (2000)  3 . . 

 (1995) . . 

Brandes LJ et al. (1996) SimpleBox 2.0: a nested multimedia fate model for evaluating the environmental 

fate of chemicals, RIVM Report 719101029. 
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Donald Mackay (2001) Multimedia Environmental Models: The Fugacity Approach 2nd Edition, Lewis 

Publishers. 
OECD (2009) Manual for Investigation of HPV Chemicals. 

Klimisch HJ, Andreae E and Tillmann U (1997). A Systematic Approach for Evaluating the Quality of 

Experimental and Ecotoxicological Data. Reg.Tox. and Pharm. 25:1-5. 

http://cerhr.niehs.nih.gov/aboutCERHR/index.html 

http://ntp-server.niehs.nih.gov/default.html 

http://www.env.go.jp/chemi/prtr/2/setsumei2.html 

http://61.204.48.89/jciadb/dbmenu.html 
2003

2004

(2003)

1121002 15 11 13 2

031121002 . 

 (2012) KATE QSAR 

 30(3):42-45. 
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(1) NOAEL NOAEL NOEL LOAEL LOEL 10

NOAEL NOEL  

(2) NOAEL

 

(3) NOAEL

NOAEL

NOAEL

  

(4) NOAEL

NOAEL

NOAEL

 

(5) NOAEL
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Acartia tonsa 

Anabaena flos-aquae 

Anabaena variabilis 

Arbacia punctulata 

Artemia salina 

Brachionus calyciflorus 

Brachionus koreanus 

Carassius auratus 

Ceriodaphnia dubia 

Crassostrea gigas 

Culex pipiens 

Danio rerio 
( Brachydanio rerio) 

Daphnia magna 

Desmodesmus pannonicus 
Scenedesmus pannonicus*1  

Desmodesmus subspicatus 
Scenedesmus subspicatus*2  

Dugesia dorotocephala 

Fundulus heteroclitus 

Gammarus limnaeus 

Gasterosteus aculeatus 

Hydra attenuata 

Hydra oligactis 

Lampsilis siliquoidea 

Lemna gibba 

Lemna minor 

Lepomis macrochirus 

Leuciscus idus 

Lymnaea stagnalis 

Microcystis aeruginosa 
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Microcystis wesenbergii 

Moina macrocopa 

Myriophyllum sibiricum 

Myriophyllum spicatum 

Nostoc sp. 

Oncorhynchus mykiss 
( Salmo gairdneri) 

Oryzias latipes 

Paracentrotus lividus 

Pimephales promelas 

Poecilia reticulata 

Raphidocelis subcapitata 
Selenastrum capricornutum*3,  

Pseudokirchneriella subcapitata*3  

Simulium vittatum 

Skeletonema marinoi 

Spirostomum ambiguum 

Streptocephalus proboscideus 

Tetrahymena pyriformis 

Xenopus laevis 

*1 Desmodesmus subspicatus  
*2 OECD No. 201  
*3 Selenastrum capricornutum Pseudokirchneriella subcapitata Raphidocelis 

subcapitata  
 
 
 

  (2003)  

 (1981)  

 (1999)  

 (2007)  

 (1965)  

  (1997)  (7)   

 (2004)  

 (2014)  
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  (2005)  

  (2001)  

 (2003) Sea Urchin 2003)

61: 6-13. 

  (2013)

 60(2): 60-79. 

 (2012)  

 (1970) 15   

  (1997)  

   (2012)  32: 39-51. 

  (2013)  

  (1995)  

  (2003)  

 (1993)  

 (1977)  

 (2003)  

  (2016)    

 (2003)  

  (2000)  

 (2016)  

 (1999)  

Algaebase (http://www.algaebase.org/, 2022 2 15 ) 

Algae Resource Database (https://shigen.nig.ac.jp/algae/top.jsp, 2022 2 15 ) 

Amphibian Species of World 6.1, an Online Reference (http://research.amnh.org/vz/herpetology/amphibia/) 

Biological Information System for Marine Life (BISMaL)  
(https://www.godac.jamstec.go.jp/bismal/j/, 2022 2 15 ) 

Fishbase (http://www.fishbase.org/search.php, 2022 2 15 ) 

Integrated Taxonomic information System (http://www.itis.gov/, 2022 2 15 ) 

World Register of Marine Species (WoRMS) (http://www.marinespecies.org/index.php, 2022 2 15 ) 

  (http://www.env.go.jp/nature/intro/2outline/list.html, 3 8 13  

 (Web 2022 1 22 , http://photosyn.jp/pwiki/index.php) 

(https://www.kahaku.go.jp/research/db/botany/microalgae/aoko/ 

index.html, 2022 2 15  

 (https://www.nies.go.jp/biodiversity/invasive/, 2022 2 15  
 (NBRP) (http://www.nbrp.jp/, 2022 2 15 ) 

 (JODC) (http://www.jodc.go.jp/jodcweb/index_j.html, 2022 2 15 ) 

 (jpaleoDB) (http://www.jpaleodb.org/index.php, 2022 2 15 ) 

 (2021 9 19 ) (http://herpetology.jp/wamei/index_j.php) 

 (https://www.jaza.jp/animal, 2022 2 15 ) 
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 (http://www.ujssb.org/index.html, 2022 2 15 ) 

DNA  (http://www.nies.go.jp/yusurika/index.html, 2021 4 1 ) 
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OECD High Production Volume: 

HPV HPV

QSAR

OECD

Good Laboratory Practice: GLP

 
 

 

OECD

 

Raphidocelis 

subcapitata  Selenastrum capricornutum, Pseudokirchneriella subcapitata

 

OECD 201  

 

72 50%

EC50 NOEC  
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48

EC50  
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OECD 211  

21 50%

EC50 NOEC

 

Oryzias latipes

 

OECD 203  

 

96 LC50

 

OECD 210  

30

LOEC NOEC

12  

Chironomus yoshimatsui

 

OECD 218  

2

0 28

16

 

 
 

GLP  

15 GLP

GLP

GLP GLP

GLP  

16 GLP

GLP
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