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Biodegradability of organic compounds in river and sea water was tested according to the simple

and rapid method, the cultivation method, which was reported in our previous report. Out of 170

chemicals tested, 103 compouﬁds were judged to be hard-, 43 to be moderate-, and 24 to be easy-of-

degradability. In comparison with the MITI method, our method was applicable to wider range of

compounds with less expensive equipments and gave more strict marks in 3d, indicating that our

method is a useful screening test method for biodegradability of chemicals in environmental water.
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No. 189
TasLe I. Biodegradability of Chemicals by Cultivation Method
No. Chemicals River® Sead? Inste Conc® Judgement®’
1 Acetanilide 15—30 0—15 0]8] 100
29 11 KGU 5 H/M (o)
2 N-Acetyl-4-ethoxyaniline 34 32 KGU 5 M (*)
3 Allyl alcohol v 60 100 KGU 25 E (o)
4 2-Amino-5-methylbenzene-sulfonic acid 47 6 NU 10 H/M (%)
5 3-Aminobenzene 1-sulfonic acid 38 11 NU 10 H/M (%)
6 4-Aminobenzene 1-sulfonic acid 47 35 NU 10 M (o)
7 m-Aminophenol 0 0 NU 50 _
85 100 NU 10 E (%)
8 3-Aminopyridine ‘ 7 19 NU 100 H/M (%)
9 4-Aminopyridine 0 0 NU 250 H (%)
10 Aniline 14 0 NU 51
6 2 ou 40
3 3 NU 40
100 - SPC 40
15 - KGU 40
73 15 SPC 40
5M 34 SPC 40
54 - NU 40
14M 24 NU 40
5 0 ou 40
4T 0E Oou 40
100t 11E 0]8) 4 H/E
11 0-Anisidine 0 2 ouU 20 H (x)
12 m-Anisidine 37 17 ou 45 M
13 p-Anisidine 82 2 (610] 100 H/E (x)
C 14 Anthracene 44 19 NU 25
/ 11T 22 (0]8) 20
9 33 KGU 2
59 33 SPC 2 H/M/E (%)
15 Anthraquinone 82 91 SPC 10 E (o)
16 Benzene 100 11 SPC 20
15—30 15—30 OU 10 M (o)
17 Benzonitrile 7 0 NU 50 H (o)
18 Benzyl chloride 53 83 SPC 20 E (o)
19 Biphenyl 3 0 ouU 4 H (o)
20 2-Bromophenol 2 3 KGU 1 H (%)
21 B-Bromostyrene 5 6 SPC 20 H (%)
22 2-Butoxy ethanol 100 41 SPC 20 M/E (o)
23 n-Butyl acrylate 100 100 KGU 50
100 72 SPC 50
100 39 NU 50
98 91 ouU 36 M/E (o)
24 t-Butyl alcohol 0 0 KGU 50
0 14 ou 40
0 1 NU 22
25 16 SPC 20 H/M (x)
25 Butylamine 100 39 NU 4 M/E
26 i-Butyl carbamate 3 18 KGU 100 - H/M
27 i-Butyl nitrile 100 0 NU 20 H/E (o)
28 p-t-Butyl phenol 11 11 SPC . 20 H (%)
29 n-Capric acid 100 100 SPC 100 E
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2,6-Dinitrotoluene
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Tase L. (Continye)
No. . Chémicals - “River®  Sea®  Inst®  Conc® . Judgement?
30 Chlorendic acid 7 14 SPC 10 - H ()
31 "Chlorinated’ paraffins.’ =0 7 ouU 50 'H
232 m-Chloroaniline 53 50 ou - 0.1 E.
33. p-Chloroaniline 0 0 ou 0.2 H-
34, 2-Chloroanthraquinone 75 72 SPC. 4 - .
Tl ‘ ' 22 54 - . SPC 2. M/E (®)
35" p-Chloronitrobenzene 2 55 - KGU 5., H/E (%)
36 2-Chloropyridine -3 3 NU 24, H ()
37 p-Chlorotoluene 44 64 SPC 20 M/E (%)
38.  :0-Cresol 100, 38 KGU - 10 M/E (9D
;39 m-Cresol 100 26 KGU 10 M/E (o)
40 p-Cresol 100 5 SPC 100 ' )
- 100 SPC 10
100 100 NU 10
100 100 ou 10
1100 100 KGU io E (o)
41 Cyclohexanone 100 0 SPC 100
‘ 100 0 NU 50
P72 69 ou 20
83 83 018 20 E (o)
42 Decabromodiphenyl ether - 27 4 SPC 0.5 H/M (%)
43 Dibenzofran . 22 12 SPC 20 H/M (%)
44 ‘Dibenzyl ether 27 40 SPC 2 M (=)
- 45 1,2-Dibromoethane 221 35 SPC 50. . M - (%)
46 Di-n-butyl phthalate (DBP) 75 80 ouU 2 E. (o)
;47 'Dichloroacetic acid 14 8 KGU 10..--~-H. (o)
48 3,4-Dichloroaniline ;1 2 ou 40 H.. €D)
49 o-Dichlorobenzene 30—50 15—30 (019] 20 M (x)
50 p-Dichlorobenzene _ 0 0 ou 4 H (o)
‘51 2,2'-Dichlotodiethyl ether » 0 0 ou 50 H (x)
52 2,2-Dichlorovinyl-O,0-dimethyl sulphate 34 98 ouU 5 M/E ,
53 1,4-Dicyanobenzene . 15 1 SPC 25 H (%)
54 Di-isodecyl phthalate (DIDP) - . - - 14 30 ou 100 H/M (o)
55 Diethanolamine -7 56 NU 5000 H/E (o)
.56 0,0-Diethyl-O-2- lsopropyl 6-methyl pyri- o
T midin-4-yl-phosphordthioate (Diazinon) - 34 0 ou 30 ,
£ : . 20 26 (0]8) =10 M (%)
57 Diheptyl phthalate (DHP) 16 7 ou 100 H/M (o)
58 Dimethyl amine - 23 8 NU 10 H/M (9)
59 Dimethyl aniline 14 - SPC 80 . :
' 0 - NU 80
7 2 ouU 76 H (x)
60 Di:-(a-methylbenzyl) phenol 8 26 SPC 10 H/M
61 4,4-Dimethyl diphenylamine 0 3 NU 100 - -~ H. (x)
62 N,N-Dimethyl formamide 0 10 ou 100 H (%)
63 0,0-Dimethyl O-4 nitro-m-tolyl ,
e »phosphothioate (Fenitrothion) 25 33 ou 5 M (*)
64 ‘Dimethy! terephthalate 100 27 SPC 50 :
100 38 (0]8) 40
) 100 9  NU 5 M/E (o)
.65 Dinitroaniline 0 0 NU 100 H .-
1007 40
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TasLe L. - (Continue)-

No. .- C_hém.icaISﬂ, ,R/iver“k” Sea®  Inst®  Conc®- Jud»geinénvte’ »
‘ N 100 94 SPC 2
100 8  NU 1
v - = ‘ - 98T 98 ou 0.4 E (%)
67 . Di-n-octyl phthalate (DOP) 11 2 ou 100 "H- (o)
68 :N,N-Diphenyl guanidine - 18 9 SpPC 20 H/M (x)
69 Diphenyl methane 0 5 KGU 10 - = (%)
70 N,N'"-Diphenyl-p-phenylene diamine 0 13 KGU 50 - H-. (%)
71 2,6-Di-t-butyl-p-cresol = - 30 29 SPC - 20 M . (%)
72 Dodecyl benzene sulfonate (LLAS) 100 77 ouU 15 - _E-. (o)
73 Ethanol - - - - 34 40 ou 100 . M. (o)
74 4-Ethoxy "aniline 46 61 KGU 5 M/E (x)
75 2-Ethoxyethyl alcohol - 51 8 SPC 100 H/E (o)
76 2-Ethoxyethyl acetate 81 100 KGU 50 - - E.-- ()
77 Ethyl acrylate 100 0 SPC 100 .
~ 100 61 NU 40
. 70 75 ou 20 E (o)
78 N-Ethyl aniline 0 0 ou 47 H (x)
79 2-Ethylhexyl alcohol 84 33 SPC 20 M/E (o)
80 Epichlorchydrin 60 8 SPC -100 H/E (o)
81 Furfural :100 100 KGU 5. - E-- (o)
82+  -Hexabromobenzene 8 10 ou 0.5 H (x)
83 Hexachloroethane 5 24 OU .5 CH/M (%)
84 Hexachlorophene .30 -15 ou L4 Mo o
85 Hexamethylene diamine 4 10 ouU 50 H - (o)
86 Hexamethylene tetramine 70 1 KGU -50 H/E (o)
87 4-(4-Hexylphenyl)-benzonitrile 34 0 ouU - 30 H/M €D]
.88 Isocyanuric acid 13 13 NU 25 I—‘I';f (%)
89 Isophthalic acid -5 3. KGU:- - 50 H. (o)
90 Maleic anhydride .15 2 KGU  .-100 - - H. (o)
91 2-Mercaptobenzimidiazole 0 7 KGU . .20 . . . ‘
N : : 0 0 KGU 20 - H €D
92 2-Mercaptobenzothiazole 0 0 NU 20
: -3 21 SPC 20
11 41 KGU 20
“ . 12 10 ou 20 H/M (x)
93 3:Methoxy-n-butyl acetate 89 100 KGU 50 - E.- (o)
94 3-Methoxy-7n-butyl alcohol - 68 31 SPC 20 M/E (o)
95 N-Methylaniline -1 2 ou 40 H (%)
96 :Methyl isobuty! ketone 51 94 ou 40
: s 75 40 ouU 10 -
L . 100 55 ouU 8 M/E  {o)
97 Methyl carbamate - 19 18 KGU 100 M -
.98 Methyl ethyl ketone 85—100 30—50 OU 100 M/E
99 -Methyl methacrylate -100 100 « SPC 20 . E . (o)
100 2-Methylpyridine 0 0 NU 200 -+ "H. (o)
101 “Methyl sorbate “0—15 5—30 ouU- 0.4 "H/M ,
102 2-Methylstyrene 77 81 SPC 20 " E (%)
103 Monochloroacetic acid S0 0 KGU 10 H
104 Monoethanolamine - 15 65 NU 1000 M/E (o)
105.  Naphthalene 100 0 NU 23 H/E (%)
106 2-Naphthol 100 15 NU 101 M/E (o)
107 2-Naphthylamine-1-sulfonic acid.. 24 6 NU H/M (%)

10
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(Continue)
No. Chemicals River®® Inste Conc® Judgemente>
108 p-Nitroaniline 5 ou 5 H (x)
109 o-Nitroanisole 20 NU 40
0 NU 11 H (x)
110 Nitrobenzene 0 NU 50 H (x)
111 3-Nitrocresol 6 KGU 20 CH/M (%)
112 m-Nitrophenol 36 SPC 100 M
113 p-Nitrophenol 23 KGU 50 H/M (x)
114 4.Nitrophenyl methyl ether 79 KGU 5 E (x)
115 o-Nitrotoluene 1 ou 45 H (x)
116 p-Nitrotoluene 8 NU 1.1 _
1 NU 1.1 H (%)
117 n-Nonacosane 95 SPC 2 E (o)
118 Nonyl phenol 3 NU 54 H (%)
119 Octyl acrylate 98 ou 20 E ()
120 Pentachlorobenzene 15 SPC 8
3 KGU 3
0 NU 0.1
0 ou 0.1 H (%)
121 Penta erythritol 12 ou 20 H/E (x)
122 Phenanthrene 10 NU 25 H (o)
123 Phenol 100 NU 25. M/E (o)
124 Phenylacetonitrile 11 ou 100 H/M (o)
125 1.Phenyl-1-(8,4-dimethylphenyl)-ethane 13 018 50. H (o)
126 1-Phenylethylamine 2 KGU 100 H (%)
127 Phenylhydrazine 0 NU 50: H
128 Piperazine 20 NU 20 M/E (%)
129 Piperidine 86 NU 4.3 M/E (o)
130 Polychlorinated biphenyls (PCB) 0 (0]8] 0.8 H (%)
131 Polyvinyl alcohol 81 KGU 50 E (%)
132 Isopropyl alcohol 15—30 ou 10 M
133 Isopropylbenzene 0 ou 40 H (o)
134 Propyl carbamate 0 KGU 100 H
135 Pyrrole 29 SPC 100
0 NU 50
38 ouU 20 M (o)
136 Quinoline 100 NU 55 H/E (%)
137 Resorcin 1 KGU 10 H (o)
138 Salicylic acid 96 OouU 60
12 KGU 10 H/E (o)
139 Sorbic acid 100 ou 60 E (o)
140 Styrene 100 SPC 20 H/E (o)
141 Terephthalic acid 3 (0]8) 2 H (o)
142 Terphenyl 20 NU 50 H/M (%)
143 1,2,3,4-Tetrahydronaphthalene 15 ou 50 H/M (X)
144 o-Toluidine 14 (0]9] 100 H (o)
145 2,4,6-Tribromophenol 82 SPC 10 H/E (o)
146 Tri-n-butyl phosphate 0 KGU 50
3 NU 10
8 (0}9) 5
28T 0]89) 5 H/M (x)
147 1,2,4-Trichlorobenzene 0 SPC 4
0 NU 4
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Tagen I. (Continue)
No. Chemicals River® Sea? Inst® Conc® Judgement®®
, 14 15 ou 4 H/M (%)
148 1,3,5-Trichlorobenzene 1 - SPC 4
: 0 - NU ' 4
4 9 ou 4 H (=)
149 Trichloroisocyanuric acid 13 13 NU 10 H (x)
150 2,4,6-Trichloronitrobenzene 18 2 ouU 100
9 0 KGU 1 H (%)
151 2,4,6-Trichlorophenol 0 0 NU 2 H (o)
152 2,4,6-Trichlorophenyl 4’-nitrophenyl ether 33 59 KGU 1 M/E '
153 0-3,5,6-Trichloro-2-pyridyl O,0O-diethyl
phosphorothioate (Chlorpyrifos) 23 13 ou 5 H/M
154 O-Tricresyl phosphate 0 0 ou 10
1 0 ouU 10 H (o)
155 1-Tridecyl alcohol 100 97 SPC 2 E (o)
156. Triethanolamine 3 13 NU 485 H (%)
157 Trimethylamine 39 0 NU 10 H/M (o)
158 Tri-(a-methylbenzyl) phenol 27 30 SPC 10 M (%)
159 1,5,53-Trimethyl cyclohexene-3-one 0 11 SPC 25 H (x)
160 Tris-(1, 3-dichloro-2-propyl)-phosphate 19 14 SPC 20 H/M
161 Tris-(2-ethylhexyl) phosphate 26 24 ou 5 M (%)
162 2,4,6-Tri-t-butylphenol 44 17 SPC 2 M
163 Urethan 0 0 KGU 100 H
164 o-Xylene 24 21 SPC 20 M (o)
165 m-Xylene 100 31 SPC 10 M/E (o)
166 P-Xylene 100 35 SPC 20
53 11 SPC 20 H/M/E (o)
167 0-Xylenol 100 54 SPC 20 E (o)
16& m-Xylenol 20 4 SPC 20 H/M (o)
169 p-Xylenol 4 1 SPC 20 H (o)
170 Xylidine 59 19 018) 60 M/E (%)

Values in columns of River and Sea are degradation percentage of chemicals after 3 day-cultivation.

a) Water from Mino River for institutes OU and KGU, and Tama River for NU and SPC, except the case marked (T : Tama
River, M ;: Mino River). )

&) Water from Akashi Beach for institutes OU and KGU, and Enoshima Beach for NU and SPC, except the case marked (E;
Enoshima Beach, A : Akashi Beach).

¢) Institute (OU : Osaka University, KGU : Kobe Gaku-In University, NU: Nihon University, SPC : Showa Pharmaceutical
College).

d) Concentration of test chemicals, ppm.

e) Judgement of degradability by our cultivation method (H : Hard, M : Moderate-, E : Easy-of-degradability) ; ( ) : Judgement
by MITI method (X : Hard, O : Easy-of-degradability, *:Chemicals with no degradation test but with the accumulation
test).3?
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LT3 EEZDND ﬂ)ll@jj e i‘%%&ki % aniline
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ATFANEDBRPESBBEREDOAY V== T
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ExHL, 7, Table I © Judgement D%
WROFHEE AV, Bz, H/M TixHE LTHEL,
MITI B:COREEY LB L (Table II). ZofEE,
17048, BHEECHIRINWE (61%), Mik 4348
(25%), EX24E (14%) ThotcDH L, MITI
ETROBET A L OBREIBEIh T 599 E,
X D3048 (30%), OX69pE (710%) Thh, ok
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TaBLe II. Comparison between Results of Bio-
degradation' Test by Our Cultivation

Method and MITI Method

Cultivation method

MITI method

Hard Moderate Easy Total
x (Hard) 26(57) 2(14) 2(5) 30(76)
O (Easy) 33 19 17 69
Not-tested 44(13) 22100 5(2) 71(25)

Total 103 - 43 24 170 .

"Values are nambers of chemicals. .

( ):When counted the chemicals (* in Table D whlch
had mo degradation test but the accumulation test
as “X” (Hard-of-degradability) in MITI method.3>
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B%OIKL, MITI 30l “SoElt” LRics
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