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ABSTRACT

A toxicity method using bioluminescence producing bacteria, Escherichia coli DH5 RB1436, was developed and applied
on solid environmental samples. In the assay, 1 g soil sample was mixed with 4 ml RB1436 strain. Sets amended with p-
buffer were employed for control in soil test, showing approximately 108% of sets amended with combusted soils.
Measurable differences were observed between relatively more polluted groups (HP) and less polluted groups (LP) of soil
samples, showing average toxicity 43 and 26%, respectively, in direct soil toxicity test. ECsq’s for all soil groups appeared
in the range of 1.8~4.6 g, but those of sediments from dam reservoir and refuses were below 0.22 g. This developed
bioassay should prove useful as a screening test for toxicity in various types of environmental solid samples.
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DCP), formaldehyde, phenol, sodium -dodecyl sulfate
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Fig. 1. Profiles of bioluminescence intensity of RB 1436 with time.
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Fig. 2. Effects of (a) temperature and (b) pH on the bioluminescence intensity of strain RB 1436.

Table 1. Sensitivity of bioassay to toxicants

ECsp (mg/L) B-galactosi-dase Microtox Daphnia magna Rainbow trout E. coli DHS RB1436

Toxicants (mg) 15-min (48-h) 96-h (1-h)
Heavy metals

Cd 0.03 10-220 0.02-4.7 0.15-2.5 83

Cu 02 0.25-220 0.02-0.54 0.25 43

Hg 0.04 0.02-0.05 0.0052-0.21 0.033-0.65 1.1

Ni 1 4.4-250 7.6-11 36 61

Zn 0.1 1.4-8.0 0.54-5.1 041-2.2 39
Organic toxicants

2,4-DCP >200 31-107 > 240 - 915

Formaldehyde > 1000 7.4-8.5 - 185 32

Phenol > 5000 21-34 7.0-88 9.9 202

SDS > 5000 1.6-1.8 7.3-13 46 3315

pH 67} 8olX= tl=wol| HIs] 22}t 81%(1430 RLU)}
82%(1457 RLU)®| Ig&/do] FAFTh pH = RlM=
67%(1193 RLUYE A3l &/do] A=A, pH = 50l
WS A #ET  gIITH0.051~0.172 RLU). pH=
58 ALJg pH =6~9 WM =4 7Fsd Axe 2
B S B Ao, AR B4 YA Blu
£ EiIME AlEE pHoll tiRk a1e7) lejor & Aot

3.2. th @3] cigt SM= =A}

ot FEEI fU1SRME digt 75y Ogs
(ECsp)E ZAFSItHTable 1). FFE i3 4L
Hg>Cd>Zn, Cu>Ni®] $AME ZAEACH, SF40
NAs Ao Gz B-galactosidase ©18 S4 S
I vl T4 54 oA SYsH veltey, o)
AHSZ ECye= A ZAEUTKBitton et al,, 1992,
1994). T}d3t S Adle] ofshd UnkAeE Hee
EAo] E1, Ni2 F40] @2 Aoz d8A oy,
24 AEFo 4 FYH(end pointdll w} Aol3h
THE Hole ZoE geA Urh(Kong et al, 1995).

Okt fr1eddsd tig YR (EC)E S
T f7]19E0 st SAES) vlusiE, 2 Wi
4= formaldehyde ECse2 3.2 mg/LE Microtox (7.4~
8.5 mg/L)} Rainbow trout (185 mg/L) & UE 54 =
Aurc 97454 Jeptou, vilE SDS > phenol >
2,4-DCPS] =4 A1) Microtoxty Daphnia magnaZ
ol g3l =4 SHHI= g, & WHolAE phenol >
2,4-DCP > SDS AR VERATHBitton, 1994). Lg-34tH
T Shk1S o83 A+ oabd, Tkt FaAl#iE=A
& 3= ECs b2 HHOZ 10~200 mg/L M2
ZAFEATHRen et al,, 2003). Wk S1F3 nie} 7o)
3I3rE it 54 s 2 oM RS 2
el wet Aol 54 vERd ¢ 7] Wi, 24
S8l G WUHE SlsiMe oeks 54 e 2
Fof| gk 2= THA T AR SA APz
H Fgo] e Aot

33. 08 ANE SM Wy
TEAE SR a5 EYe H-ES vieS
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Fig. 3. Effects of soil amount on the soil toxicity.
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Fig. 4. Comparison of the effects of the amount of soil for direct soil toxicity test.
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Table 2. Toxicitiy of various solid samples

Solid samples ECs ()
Soil HP 1.8+0.16
ors LP 434027
dam 0.1 +0.02
D-dam reservoir middle 0.2+0.01
upper 0.3£0.03
dam 03+0.04
J-dam reservoir middle 04+0.01
upper 0310.01
initial 0.04 +0.021
Refuse control 0.10 £0.008
biodeg. 0.22+0.012

HP, relatively high polluted; LP, relatively low polluted
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