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Abstract

The effects on aga (Raphidocelis subcapitata)
inhibition of 13 substituted anilines were recorded by
using a close-system aga test, the mechanism of
substituted anilines and chlorophenols were discussed
which were both considered as polar narcotic
chemicals.

The toxic test was ended based on DO and Biomass
Methods. The Biomass Method was to calculate the
cell density difference between the start and the final
points. EC vaues were calculated using the
appropriate model chosen from G-test. In this study,

the toxic effects caused by substituted anilines were

016



found to related to the numbers and positions of
substitutents. With increasing of the substitutents,
substances were found more toxic to algal. When
compare with other species, BOD bottle test shows a
similar sensitivity with Microtox and a good
correlation was found in particular with another
widely used assays system, the Tetrahymena assays.
Quantitative structure-activity relationships (QSARS)
were established between the EC50 values and various
molecular  descriptors  for  hydrophobic  and
hydrogen-bond interactions, and a highly predictive
two-variable QSAR model was obtained.

In addition, a cut-off value approach is proposed to
determine whether NOEC or EC10 should be chosen
for estimating low toxic effects. The results indicate
that NOEC offers better protection to test organisms
than EC10.

Keyword: close-system algal test , polar narcotic

chemicals, DO, Biomass, QSAR, cut-off value
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1.
e
Base on DO

EC50 95% Confidence
Chemical (mg/1) Limit a B
3-Chloroaniline 21.96 17.14 - 27.13 -4.23 151
4-Chloroaniline 355 242 - 464 -1.58 0.95
2,4-dichloroaniline 9.1 8.14 - 1044 3.15 1.26
2,5-dichloroaniline 12.71 11.34 - 14.02 -4.17 1.50
2,6-dichloroaniline 26.73 23.84 - 29.69 -5.65 161
3,4-dichloroaniline 3.82 3.18 4.47 -2.00 1.22
3,5-dichloroaniline 11.34 6.82 - 1599  -343 1.26
2,4,5-trichloroaniline 2.15 200 - 232 -1.37 131
2,4,6-trichloroaniline 4.34 353 - 522 -2.08 117
3,4,5-trichloroaniline 2.27 162 - 315 -1.07 0.85
2-Bromoaniline 26.91 24.02 - 30.07 -5.12 1.45
2,3-Dimethyaniline 7354 3641 - 10144 -5.83 1.27
3,4-Dimethyaniline 7.09 200 - 1053 -2.23 0.95

Base on biomass

EC50 95% Confidence
Chemical (mg/1) Limit a 8
3-Chloroaniline 12.96 442 - 1729 -423 151
4-Chloroaniline 3.74 228 - 521 2.04 1.27
2,4-dichloroaniline 6.64 6.01 7.23 -3.57 1.69
2,5-dichloroaniline 10.23 828 - 1172 -412 161
2,6-dichloroaniline 21.13 1154 - 2671 -457 138
3,4-dichloroaniline 3.56 334 - 379 277 190
3,5-dichloroaniline 7.86 232 - 1188 -2.28 0.93
2,4,5-trichloroaniline 2.3 191 - 271 -1.52 1.39
2,4,6-trichloroaniline 6.63 5.2 8.04 -1.49 0.74
3,4,5-trichloroaniline 5.44 031 - 965 -1.66 0.76
2-Bromoaniline 19.23 16.08 - 21.7 -536 1.69
2,3-Dimethyaniline 91.61 61.32 - 12591 -549  1.13
3,4-Dimethyaniline 10.87 417 - 1378 -381 1.45

2. Onesamplet test NOEC
NOEC ( mg/l ) EC10 (mg/l) EC10 / NOEC
base on baseon baseon baseon baseon baseon
Chemicals DO Biomass DO Biomass DO  Biomass
3-chloroaniline 10.02 10.02 3.83 371 0.38 0.37
4-chloroaniline 2.68 0.89 0.49 0.84 0.18 0.94
2,4-dichloroaniline 5.09 3.05 2.05 2.18 0.40 0.71
2,5-dichloroaniline 4.99 2.99 3.61 3.18 0.72 1.06
2,6-dichloroaniline 1599  7.99 8.29 5.39 0.52 0.67
3,4-dichloroaniline 249 0.99 0.81 1.32 0.33 133
3,5-dichloroaniline 9.75 0.98 255 1.03 0.26 1.05
2,4,5-trichloroaniline  1.86 0.56 0.51 0.59 0.27 1.05
2,4,6-trichloroaniline  2.99 0.89 0.86 1.85 0.29 2.08
3,4,5-trichloroaniline  2.02 0.87 0.25 0.46 0.12 0.53
2,3-dimethylaniline 3892 2435 1671 1737 043 0.71
3,4-dimethylaniline 4.76 4.76 0.98 2.95 0.21 0.62
2-bromoaniline 19.89 4,95 7.31 6.31 0.37 1.27
3. Dunnett’s test NOEC
NOEC ( mg/l ) EC10 (mg/l) EC10 / NOEC
base on baseon baseon baseon baseon baseon
Chemicals DO Biomass DO Biomass DO  Biomass
3-chloroaniline 5.01 <5.01 3.83 371 0.76 -
4-chloroaniline 0.89 0.89 0.49 0.84 0.55 0.94
2,4-dichloroaniline 1.02 1.02 2.05 218 2,01 214
2,5-dichloroaniline 0.99 0.99 3.61 3.18 3.65 321
2,6-dichloroaniline 3.997 7994 829 5.39 2.07 0.67
3,4-dichloroaniline 0.995 0.995 0.81 1.32 0.81 1.33
3,5-dichloroaniline <0.975 0975 2.55 1.03 >1 1.06
2,4,5-trichloroaniline  0.56 0.93 0.51 0.59 0.91 0.63
2,4,6-trichloroaniline  <0.29  0.89 0.86 1.85 >1 2.08
3,4,5trichloroaniline 0202 0202  0.25 0.46 124 2.28
2,3-dimethylaniline 2435 2435 1671 1737 0.69 0.71
3,4-dimethylaniline <1.36 1.36 0.98 2.95 - 217
2-bromoaniline 9.94 4,95 7.31 6.31 0.74 1.27




4. cut-off value 6.
data base on DO data base on biomass Test Species BOD Bottle test
Chemicals cut-off cut-off (Raphidocelis Tetrahymena  Pocelia
2-chloroaniline 10.96 221 DO Biomass SMPassay’ Pyriformis’  Reticulata’
4-chloroaniline 16.88 17.64 Chemicals
2,4-dichloroaniline 7.89 7.18
logECso™ l0gECs"  logECs™  loglGCs™  logLC50*
2,5-dichloroaniline 5.84 4.34
2,6-dichloroaniline 6.23 9.00 3-Chloroaniline 3.76 3.99 313 3.09 3.98
4-Chloroaniline 4.56 453 3.15 4.36 3.69
3,4-dichloroaniline 7.45 10.21
) " 2,4-dichloroaniline 4.25 4.39 4.00 3.56 4.41
3,5-dichloroaniline 7.44 6.98
. . 2,5-dichloroaniline 411 4.20 4.04 3.58 4.99
2,4,5-trichloroaniline 16.71 14.88
2,6-dichloroaniline 3.78 3.88 413 3.33
2,4,6-trichloroaniline 3.14 7.04
3,4-dichloroaniline 4.63 4.66 4.76 414 4.41
3,4,5-trichloroaniline 6.19 9.44
3,5-dichloroaniline 4.15 431 -
2,3-dimethylaniline 11.05 7.24
) . 2,4,5-trichloroaniline  4.96 4.93 5.13 4.30 5.00
3,4-dimethylaniline 6.39 5.49
. 2,4,6-trichloroaniline  4.66 447 4.64 401
2-bromoaniline 13.43 7.63
3,4,5-trichloroaniline  4.94 456 5.10 451
maoan a2n A1
2-Bromoaniline 381 3.95 -
2,3-Dimethylaniline 3.22 3.12 -
5. 3,4-Dimethylaniline 4.23 4.05 2.94 -
Phenol 3.56 3.61° 2.79
BOD Bottle test 2-Chlorophenol 38 300 3.18
Test Species (Raphidacelis 4-Chlorophenol 377 392 355
DO Biomass  Microtox®  Spirotox® 2,3-Dichlorophenol 473 478 4.217
. 2,4-Dichlorophenol 461" 463 4.04
Chemicals
2,4,6-Trichlorophenol ~ 5.39° -
|OgEC5«1'1 |OgEC5«1'1 |OgEC5«1'1 |OgEC5«1'1
EC50 IGC50 unit mol/l
3-Chloroaniline 3.76 3.99 3.96
4-Chloroaniline 4.56 4.53 4.40
2,4-dichloroaniline 4.25 4.39 4.54 3.59 7. BOD bottle
2,5-dichloroaniline 411 4.20 4.63 3.56
2,6-dichloroaniline 3.78 3.88 4.98 3.35 Base ON DO Base On Biomass
3,4-dichloroaniline 4.63 4.66 5.40 3.78 Test Speci
et SpECies  Regressequation R?  Regressequation  R?
3,5-dichloroaniline 4.15 431 4.19 4.48 d o d d
2,4,5-trichloroaniline 4.96 4.93 5.12 Microtox Y =041X+243 056 Y =049X +213 047
2,4 6-trichloroaniline 4.6 447 463 Spiortox Y=036X+293 015 Y=038X+295 021
3,4,5-trichloroaniline 4.94 4.56 477
SMP assay Y=035X+296 043 Y=027X+328 043
2-Bromoaniline 381 3.95
2,3-Dimethylaniline 329 312 T.pyriformes Y =0.86X +1.06 0.90 Y =0.67X+178 0.83
3,4-Dimethylaniline 4.23 4.05 Y : BOD bottle test
Phenol 3.56" 3.61° 3.42 B
X other toxicity test
2-Chlorophenol 38 3.91° 3.58
4-Chlorophenol 377 3.92° 4.19
2,3-Dichlorophenol 473 478 4,52 3.94
2,4-Dichlorophenol 4.61° 4.63° 4.47 3.98
2,4,6-Trichlorophenol 5.39 7.7

EC50 unit

mol/I



8. LogP Elumo

Elumo  Log ( 1/EC50)

molecular
Base Base On
Chemicals weight logP i
(hartree) On DO Biomass
3-Chloroaniline 12757 1.88 -0.02161 3.76  3.99
4-Chloroaniline 12757 183 -0.02212 456 4.53

2,4-dichloroaniline 162.02 278 -0.03511 425 4.39
2,5-dichloroaniline 162.02 275 -0.03221 411 4.20
2,6-dichloroaniline 162.02 22 -0.03042 3.78 3.88
3,4-dichloroaniline 162.02 2.69 -0.03148 4.63 4.66
3,5-dichloroaniline 162.02 29 -0.03196 4.15 4.31
2,45-trichloroaniline  196.46  3.45 -0.04164 4.96 4.93
2,4,6-trichloroaniline  196.46  3.69 -0.04112 4.66 4.47
3,4,5-trichloroaniline  196.46  3.32 -0.03996 4.94 4.56
2-Bromoaniline 172.03 211 -0.02275 3.81 3.95
2,3-Dimethylaniline  121.18  1.81  -0.00449 322 3.12

3,4-Dimrthylaniline 12118 186 -0.00469 4.23 4.05

Phenol 98.96 157 -0.01787 356 3.61
2-Chlorophenol 12856 229 -0.02897 3.8 3.91
4-Chlorophenol 128.56 253 -0.03045 3.77 3.91

2,3-Dichlorophenol 163.01 3.26 -0.03603 4.73 4.78
2,4-Dichlorophenol 163.01 3.20 -0.04065 4.61 4.63

2,4,6-Trichlorophenol  197.45  3.67 -0.05172 5.39 -



