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Evaluation and Comparison with Standard 48 hr Acute Bioassay and High Temperature
Rapid Toxicity Test for Sewage Toxicity Test
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ABSTRACT : A new method, ToxTemp (TOXicity test based on TEMPerature control) using Ceridaphnia dubia was applied to evaluate
the toxicity of insecticide materials and compared with the standard 48 hr acute bioassay. BPMC, diazinon and fenitrothion may cause the
inhibition to the biological process in sewage treatment plant and need to detect toxicity within short contact time. The ToxTemp method
showed sensitive detection with more shorter contact of 1-1.5 hr time than that of the standard 48 hr acute bioassay. To evaluate toxicity
of real wastewater/sewage, the inhibition rate of nitrification and oxygen uptake rate (OUR) using activated sludge, the standard 48hr
acute bioassay and ToxTemp method using C. dubia were compared, respectively. On the basis of the inhibition rate of nitrification, the
OUR test showed the less sensitive results at the relatively strong toxic sewage. On the other hands, the standard 48hr acute bioassay
and ToxTemp method using C. dubia represented the toxicity of each wastewater/sewage with high sensitivity. Even the slightly low
(about 1.5%) sensitivity, the ToxTemp method showed the high applicability to the real site of sewage treatment plant.
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Table 1. Composition of stock solution for M4 media

é.O(F)l;)r-at:; d)elemems (mg/L) | B. Macro nutrients (mg/L)
NaEDTA - 2H,0 | 5,000 | CaSO4-2H,0 60
FeSO, - TH,0 1991 | MgSO4- TH,0 60
H;BO; 5719 | KCl 4
MnCl,- 4H,0 721 NaHCO; 96
LiCl 612
RbC1 142 | C. (1000-fold)
SrCh- 6H;0 304 Na;$i0;- 9H,0 1000
NaBr 32 NaNO; 274
Na;MoOs- 2H,0 126 KH,PO, 143
CuClL- 21,0 33 K.HPO, 184
ZnCl, 26 '
CoCl,- 6H,0 20 |D. Vitamin (1000-fold)
KI 6.5 Thiamine(HCI) 75
Na;SeO; 4.38 Cyanocobalamine 1
NH4VO; 1.15 Biotin 0.75
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Table 2. Main composition of insecticides

Agricultural . .. The rest
. Main composition ..
Chemical composition
BPMC 2-Sec-butyl phenyl-methyl

. (509
carbamate (50%) Solvent etc. (50%)

0,0-diethyl-O-(2-isopropyl-6-methyl-

4-pyrimidinylphosphorothioate (34%)
0,0-dimethyl-O-(3-methyl-4-

nitrophenyl) phosphorothioate (50%)

Diazinon Solvent etc. (66%)

Fenitrothion| Solvent etc. (50%)
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Fig. 1. Comparison of LCsy on insecticides between the
standard 48 hr acute bioassay (48 hr) and ToxTemp
method (1, 1.25, 1.5 hr).
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Table 3. Comparison of Toxicity on nitrification and Tox-

Temp
Sample
Inhibition A B ¢
Nitrification 295.50% 102.20% 7.00%
48 hr 4.63% 1.90% 1.03%
C. dubia
1 hr 7.21% 3.51% 2.51%
10
87 ToxTemp (1.25hr)

y = 0.0167x + 2.1561

standard 48 hr
y = 0.0127x + 0.8042

Dillution rate in C. dubia test (%)

0 100 200 300
Dillution rate in Nitrification test (%)

Fig. 6. Comparison of Toxicity between standard 48hr acute

bioassay and ToxTemp method.
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