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Abstract

Genotoxicity/mutagenicity of organic chemicals in industrial wastewater was
investigeted using wnu-test with a Salmonella typhimurium TA1535 strain. The tester
strain was derived by introducing plasmid pSK 1002, which carried a wnu C' - lac 7
fusion gene into S. typhimurium TAI1535, and tester strain in the presence of microsomal
activation proved to be the more sensitive maker of genotoxcicty.

Genotoxic responses were observed in concentrated with a blue-rayon column, from
14 plants tested.

The results were as follow;

1. Genotoxic responses were observed in concentrated from nine plants(64.3%) tested.

2. The results show that genotoxic activity was particulary high in the untreated
wastewaters and decreased in the treated wastewaters(35.7%).

3. No significant correlation was found between genotoxicity and water ollution indicators,
such as COD and BOD.
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Table 1. Genotoxicity of industial wastewater extracts in S.typhimurium TA1535pSK1002 with S-9 mix. from

phamaceutical industry.

. _ S0S/Umu test . _ Water pollution index .
Wz;ﬁgzw Comespo™e g galactosi- SOS indw-  pH S5 COD  BOD
dase unit ction ratio (mg/l) (mg/N) (mgh
Untreated 500.0 4135 5.8(+)
wastewater 250.0 491.2 7.0
125.0 34.8 43 6.7 930 1316 1254
62.5 1491 2.1
Treated 500.0 116.6 1.6(-)
wastewater 250.0 1227 1.7
125.0 1114 15 73 51.0 534 46.2
62.5 111.3 1.5
Negative cont.(DMSQ) 0.1 70.1 1.0

Table 2. Genotoxicity of industrial wastewater extracts in S.yphimurium TAI535pSKI0® with S-9 mix. from dyestuff

manufactory,
Wastewater Corresponing __S05/Umu test _Water pollution index
B-galactosi-  SOS indu- pH SS COD BOD
sample volumelm) dase unit ction ratio (mgM  (ogM)  (mgh)
Untreated 500.0 60.3 1.3(+)
wastewater 0.0 1715 39
125.0 634.0 14.1 75 5000 40012 1480
62.5 1,069.0 237
Treated 500.0 470.7 104(+)
wastewater 2500 5145 114
1250 1594 35 72 14.0 500 29.5
625 5.8 14
Negative cont.(DMSQ) 01 49 10
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Table 3. Genotoxiclly of industrial wastewaler extracts in S.typhimurium TAIS3YpSKIO®R with S-9 mix from dyeing

13

ingustry.
Wastewater Corresponing __SOS/Umu test _Water poliution index
sample volume(ml) B-galactosi-  SOS indu- pH SS COD  BOD
dase unit ction ratio (mg/) (mgM) (mgN)
Industry( 1)
Untreated 500.0 1872 34(+)
wastewater 250.0 67.1 12
125.0 .3 13 118 630 754 2400
62.5 7.5 13
Treated 500.0 780 14(=)
wastewatar 250.0 72.2 13
1250 69.9 12 80 58 70.7 380
625 624 11
DMSO 5.1 10
Industry(I)
Untreated 500.0 109.3 1.5(+)
wastewater 250.0 1533 21
1250 162.0 2.3 74 325 2562 2156
625 116.1 16
Treated 500.0 135.0 1.9(-)
wastewater 250.0 1352 19
1250 1135 16 65 29 %8 495
625 1137 16
Negative cont.(DMSO) 0.1 70.1 10

Table 4. Genoloxicity of industrial wastewaler extracts in S.typhimurium TAI53%pSKI002 with S-9 mix. from paint and

ink manufactory.
Wastewater Corresponing SOS, test Water pollution index
sample volume(ml) f-galactosi-  SOS indu- pH SS COD BOD
ol dase unit ction ratio (mg/  (mgM)  (mg/N)
Untreated 500.0 15%6.3 22(+)
wastewater 200 1433 20
1250 127 17 53 500 2830 2460
625 1208 17
Treated 5000 1452 20(+)
wastewater 200 1447 20
1250 1424 20 6.8 150 1260 &.2
625 1294 18
Negative cont.(DMSO) 0.1 70.1 10
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Table 5. Genoloxicity of industrial wastewater extracts in S.typhimurium TA153%pSK1002 with S-9 mix from food

mantfactory.
Wastewater Corresponing SOS/Umu test _Water pollution_index _
sample volme(m)  B-galactosi-  SOSindu- pH  SS  COD  BOD
dase unit ction ratio (mg/) {(mgM (mgh
Untreated 500.0 1234 L7(-)
wastewater 250.0 1096 15
125.0 106.0 15 49 00 9160 10550
625 885 12
DMSO 70.1 1.0
Treated 500.0 8L.2 19(-)
wastewater 250.0 708 16
125.0 59.3 13 81 320 40 558
625 56.1 13
Negative cont.(DMSO) 0.1 404 10
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Table 6. Genotoxicly of industrial wastewater extracts in S.typhimurium TA1535pSKI002 with S-9 mix. from electronics

inausty.
Wastewater Corresponing _ SQS/Umu test _Water pollution index
sample volume(ml) B -galactosi- SOS indu- pH SS COD BOD
dase unit ction ratio (mg/) (mgM) (mgM)
Industry( I )
Untreated 500.0 86 20(+)
wastewater 200 B2 2.3
125.0 346 19 82 5720 13.1 34
62.5 782 18
Treated 500.0 1045 24(+)
wastewater 200 %8 2.2
125.0 0.0 21 76 50 34 18
62.5 B5 2.3
Industry( I )
Untreated 500.0 B2 0.8(-)
wastewater 200 »8 08
1250 33 07 92 160 465 789
625 08 0.7
Treated 500.0 468 L1(-)
wastewater 200 418 09
125.0 385 09 81 190 259 480
62.5 3l 08
Industry(I)
Untreated 500.0 416 09(-)
wastewater 250.0 374 08
1250 %63 08 59 1400 30.6 170
62.5 351 08
Treated 500.0 420 0.9(-)
wastewater 20.0 404 09
125.0 378 08 75 100 187 137
62.5 6.7 08
Negative cont.(DMSO}) 01 25 10
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Table 7. Genotoxicity of industrial wastewater extracts in S.typhimunum TAIS35pSK1002 with S-9 mix. from artificial

fiber manufactory
Wastewater Corresponing SOS/Umu_test Water pollution index
sample volume(ml) B-galactosi-  SOS indu- pH SS COD BOD
dase unit ction ratio (mgh) (mgM) (mg/MH
Industry( 1)
Untreated 500.0 1744 24(+)
wastewater 2500 1281 1.2
1260 126.7 1.8 68 13%0 9720  16%4.1
625 130.1 1.8
Treated 500.0 1436 20(+)
wastewater 250.0 1372 19
125.0 1154 1.6 81 320 440 62.3
62.5 995 14
DMSO 70.1 11
Industry(II)
Untreated 500.0 29.3 1.9(-)
wastewater 250.0 858 19
125.0 835 18 91 230 2799 715
625 784 17
Treated 500.0 835 1.8(-)
wastewater 250.0 737 16
126.0 439 09 6.4 120 250 20
625 50.2 11
Negative cont.(DMSO) 0.1 449 1.0
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Table 8. Genotoxioty of industrial wastewater extracts in S.typhimunium TA1535pSKI1002 with S-9 mix. from electric wire

manufactory.
. SOS/U W lution ind
Wastewater Corresponing
sample volume(ml) B-galactosi- SOSindi- pH  SS COD BOD
dase unit ction ratio (mg/M  (mgh  (mgh)
Untreated 500.0 156.2 34(+)
wastewater 250.0 358 81
125.0 2924 65 50 240 80 65
625 2620 56
Treated 500.0 476 1.0-)
wastewater 20,0 85 18
125.0 784 1.7 7.8 05 65 50
62.5 784 1.7
Negative cont.(DMSO) 01 49 1.1

Table 9. Genotoxicily of industrial wastowater extracts in S.yphimunum TAIS35pSKI002 with S-9 mix. from pulp and

paper manufactory.
SOS/ W lution ind
Wastewater Corresponing
sample volume(ml) B-galactosi- SOSindi- pH SS COD BOD
dase unit ction ratio (mg/)  (mgA)  (mgA)
Untreated 500.0 72.3 1.3(=)
wastewater 2500 773 14
1250 769 14 65 20500 2425 5100
625 70.2 12
Treated 500.0 638 L1=)
wastewater 200 713 13
1250 746 13 73 208 298 114
625 69.3 12
Negative cont.(DMSO) 01 .1 11
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Table 10. Genotoxiclty of industrial wastewater extracts in S.typhimurium TAI535pSKI002 with S-9 mix. from tanning

industry.
Wastewater Corresponing X
B -galactosi- SOS indu- pH SS COD BOD
sample volume(ml) %y ewnit  ction ratio (mgh) (mgh) (mgh)
Untreated 500.0 &5 1.9(+)
wastewater 250.0 1387 30
1250 185 41 - - - -
625 5385 119
Treated 500.0 11,7217 3B.3(+)
wastewater 250.0 463.1 103
1250 325 7.8 - - ~ -
625 1496 33
Negative cont.(DMSQ) 01 49 1.0
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