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The Toxicity of Organic Solvents and Their
Influences on the Growth of Chanos chanos,

- Penaeus monodon and Meretrix lusoria

Shih-Jung Lin

" Four organic solvents including phenol, .tannic acid, xylene and acetone influenced the -
growth of fish, shrimp and clam. The toxicity level of these organic solvents to Chanos chanos
and Meretrix lusoria ranked as phenol, tannic acid, xylene and acetone. In Penaeis monodon,
the toxicity ranked as Phenol, xylene, taﬁnic acid and acetone. In the above conditions, the
highest tox1c1ty was phenol while acetone had the lowest toxicity. The results showed
significant difference in growth under different concentrations of organic solvents. The higher

the concentration of orgaric solvent, thev-more inhibiting effect on the growth.
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Table 1 Bioassay of phenol on Chanos chanos

(;:Jhl:;ol()f No. 9{ test No. of dead test animals
(ppm) animals 24hr 48hr
25 10 1 2
30 10 5 6
35 10 7 8
- 40 10 7 9
45 10 10 10

Y = 18.375 + 2.375X R = 0.950 48hr Lc50= 30.25 ppm

£2 MHFEBRIEEAR

Table 2 Bioassay of phenol on Pengeus monodon

Conc. of No. of dead test animals

phenol No. of tes*
(ppm) animals 24hr 48hr
15 10 2 4
20 10 2 3
25 10 5 4
30 10 5 6
35 10 6 7
40 10 5 7
45 10 7 10

Y = 5.635 +4.159X R = 0.928 48hr Lc50= 26.43 ppm

3 BN BHERR

Table 3 Bioassay of phenol on Meretrix lusoria

Cc})lr;i.o[of No. of test . No. of dead test animals

p animals
(ppm) 48hr 72hr 96hr
100 10 0 0 0
150 - 10 0 0 2
200 10 0 1 7
250 10 0 4 9
300 10 1 4 10

Y.= 102.073 + 17487X R= 0.972 96kt Lc50= 189.50ppm
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Table 4 Bioassay of tannic acid on Chanos chanos

t(;ggicé gf;id No;n?l_fr;;le:t No. of dead test animals
(ppm) 24hr 48hr
50 ' 10 0 2
75 10 2 2
100 10 4 8
125 10 6 9
150 10 _ 10 10
175 10 10 10

Y = 36.270 + 11.155X R = 0.910 48hr Lc50= 92.04ppm
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Table 5 Bioassay of tannic acid on Pengeus monodon!

t(;ﬁz;:c. Ziid No. (?f test ~No. of dgad test animals
(ppm) an*mals 24hr 48hr
450 10 2 3
1500 10 3 4
550 10 6 7
600 10 8 8
650 10 8 9
700 10 9 10

Y = 350.646 + 32.832X R = 0.978 48hr Lc50= 514.80ppm
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Table 6 Bioassay of tannic acid on Meretriz lusoria-

’

Conc. of No. of dead test animals
tannic acid No. 9f tlest -
(ppm) animals 48hr 72hr 96hr
- 200 10 0 0 0
300 10 0 0 0
‘400 10 0 0 1
500 10 0 0 3
600 10 0 1 7
700 : 10 0 1 8

Y = 291.247 + 50.132X R = 0.950 96hi Lc50= 541.91 ppm
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Table 7 Bioassay of xylene on Chanos chanos

g;)ln:n-e of No- of test No. of dead test-animals
(ppm) animals 24hr 48ht

400 10 2 2

500 10 3 4

600 10 ) 6

700 10 6 8

800 10 7 10

900 10 10 10

Y = 275.000 + 17.487X R = 0.982 48hr Lc50= 556.25 ppm

48 /NE§Z Lc 50 £5 556.25ppm » K 48 /NREZ KRR WMER 55.62ppm °

2HE : — FRNEE L BERR - SRIK S ERH 24/\EZ Le50 7 164.06ppm 7 48/

B2 Lc50 & 144.51 ppm » 3 48 /NEER 2 WA 14 .45 ppm o
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Table 8 Bioassay of xylene on Penaeus monodon

Conc.- of

once < No- 9f test No- of .dead test énimals
(ppm) animals 24hr 48hr
50 10 0 3
75 10 0 3.
© 100 10 0 4
125 10 2 4
150 10 4 5
175 ' 10 6 6

Y = .47.560 + 38414X R = 0.960 48hr Lc50= 144.51ppm
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330 ¢ CERERR T EBERE ) SRIME 9 > BRH 96 /\EEZ Le 50 £1,979.01 ppm ©
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Table 9 Bioassay of xylene on Meretrix lusoria

C:();xl-c‘:a.ngf No. 9f tesf No. of dead test anlmals
(ppm) animals 48hr  72hr 96hr
1,000 10 0 0 0
1,500 10 0 0 5
2,000 10 .0 1 7
2,500 10 0 1 7
3,000 10 0 3 9
3,500 10 0 3 10
4,000 10 ‘ 1 4 10

= 576.338 + 280.534X R = 0.917 96hr Lc50= 1979-01ppm .

P5%& ( Acetone ) :
L1RHA  RRNABAZEERR  SRME 10 » ERHH 24 /BEZ Lc 50 K12, 000ppm »
48 /s 2 Lc 50 52 6,980ppm> 48 /NEFZ 2 IMBEES 698.0ppm ©
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Table 10 Bioassay of acetone on Chanos chanos

Conc. of ' No. of dead test animals
) No. of test :
acetone animals
(ppm) - 24hr 48hr
4,000 10 0 1
5,000 10 0 2
6,000 10 0 4
7,000 10 1 5
8,000 10 2. 6
9,000 10 .3 8

Y = 3,380 + 720X R = 0.994 48hr Lc50= 6,980ppm
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Table 11 Bioassay of accetonc. on Penaeus monodon

(;?:r:t:;m(g No. éf test * No. of dead test animals
(ppm) . animals 24hr 48hr
1,000 10 1 4
2,000 10 1 6
3,000 10 0 6
4,000 ' 10 1 5
5,000 10 4 4,
7 10~

6,000 10

Y = 798.660 + 463.087X R = 0.552 48hr Lc50= 3,114.09ppm

2k | NI Z IR » RN 12  ERHIE 96 [F:2 Lo 50 5 16,871.90ppm-

Table 12 Bioassay of acetone on Mergtriz lusoria

Ca(::t:;nf 'N‘o-A Pf test No. of dead test ‘animals
(ppm) animals - 48hr  72hr  96hr
11,000 - 10 0 0 0
13,000 . . 10 0 0 0
15,000 10 0 0 2
17,000 10 0 0 5
19,000 . 10 0 1 10

21,000 10 0 3 9
23,000 10 0 3 10

Y = 12;386.700 + 897.02X R = 0.947 96hr Lcs0= 16,871.90ppm
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Table 13 Analysis of chi-square of survival of Chanos chanos

treated with phenol after raising for 30 days.

0
0 3
3 | 0.000 5
510392 0.392 .10
10 | 0.392| 0.392 | 0.000 ‘ 15
15 | 1.250 [ 1.250 0.266 | 0.026 20
20 | 3.800 | 3.810 1.978 | 1.978 0.833

non-significant

R4 BNEEREE 30 KRR

Table 14 Analysis of V-test of growth of Chanos chanos

treated with phenol after raising for 30 days.

0
0 3

3 11.511 | 5

5 |2,361* | 0.848 10

10 |7.853% | 7.284*% | 7.276%( 15

15 | 9.846* | 9.817* | 10.606*| 0.366 20
20 | 9.458* | 9.110* | 9.323*| 1.436 1.394

* P<005
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Tavle 15 Analysis of Chi-square of survival of Pengeus monodon

treated with phenol after raiéing for 85 aays.

0
0 2.5
2.5 | 0.360 5.0
5.0 | 2.057 | 0.784 | .15
75| 1111 | 0228 | 0173 | 10.0
10.0 |- 4.329* | 2.500 | 0.533 | 1.290 12.5
12.5 | 8.533**| 6.144* | 2.849 | 4.286*|  0.960
+  p<0.05
»x  p<0.01

%16 BNWEHET 85 R RUK

Table 16 Analysis of V-test of growth of Penous monodon

treated with phenol after raising for 85 days:

0

0 2.5

25| 7642 | 5.0

5.0 | 19.597* | 14.381* , 7.5

7.5 | 17.278* | 11.620* | -1.873 10.0 .
10.0 | 18.271* | 12.540* | -3.804 | -0.948 12.5
12.5 | 16.859* | 11.449* | -1.960 | -0.119 0.795 |

T %

P < 0.05
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Table 17 Analysis of Chi-square of survival of Chanos chanos
treated with tannic acid after raising for 30 davs.
0
0 5
5 1.053 10
10 2.222 0.392 20
20 2.222 0.392 0.000 30
30 3.529 | 1.250 0.267 | 0.267 | .40
40 3.529 | 1.250 0.267 | 0.267 0.000
non-significant -
£18 BEMHRABAHYT 0 XEBHE
Table 18 Analysis of V-test of growth of Chanos chanos
treated with tannic acid after raising for 30 days.
0
0 . 5
5 1.678 10
10 3.361* | 1.816 .20
20 7.094* 1 6.126* 4.829* 30.
30 4.642* | 3.447*| 2,095 | -1.966 - 40
40 5.899* | 4.804*| 3.473*| -0.938 1.028
P < 0.05
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#19 —HFEHNTREHT 85 RIEENLE
Table 19 Analysis of Chi-stjuare _fo survival of Penaeus monodon

treated with xylene after raising for 85 days.

0
0 10
10 0.360 | 15
15 1.111 | 0.229 20
20 3.137 | 1.558 | 0.625 |- 25
25 | 4.329% | 2.500 1.290 | 0.125 | 30
30 7.025%*| 4.800* | 3.135 |  1.026 0.440
* P<0.05
**  p<0.01

F20 _—HENEIBHEE S REREEK

Table 20 Analysis of V-test of growth of Penaeus monodon

treated with xylene after rasing for 85 days.

»

0
0 10
10 |.21.218* 15
15 | 27.050*| 12.458* 20
20 | 28.173*| 12.604* | -0.738 ' 25
25 | 31.579*| 15.256* | 0.388 1.242 30
30 | 27.785%| 12.782* | p0.119 0.631 -0.532
*+  p<0.05
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#21 HRERHNABR TR XRZLEARE
Table 21 Lc50 values of milkfish, grass shrimp and hard

clam treated with organic solvents.

Organic Milkfish Grass shrimp Hard clam
solvent
24hr 48hr 24 hr 48hr 96hr
Phenol 32.72 30.25 32.17 2643 189.50
Tannic acid 108.79 92.04 544.04  514.80 541.91
Xylene 618.07 556.25 _164.06 144.51 1,979.01
A cetone 12 ,000-00 6,980.00 5,009.43 3,114.09 16,871.90
REH repERREtgaT® . .
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