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Application of the Recombinant Bioluminescence Bacterium on the Toxicity
Assessment of the Sole Chemicals and Soil Samples
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Abstract : Various factors affecting on the bioassay were investigated. Experiments with a low mixture ratio (cell to toxicant solution)
of 0.5:9.5 (v/v) produced observable bioluminescence intensity for assay. Both sodium lactate and potassium nitrate stimulate bio-
luminescence activity; 2.6~4.0 times of control. Distilled water and MSM, which gave non significant effects on the biolumine-
scence activity, were determined as proper diluent or extract solutions. A wide range of toxic responses of metals and organics were
observed. In general, organics were much less sensitive than metals. Samples collected from eleven sites showed the bioluminescence
activity ranging from 29 to 111% of the control. Significant correlation between toxicity and total metal contents was not observed,
but the toxicity of two groups, sorted based on the contaminated arsenic concentration in soils, was 44% and 20%, showing con-

siderable differences.
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a -
=Astelc). WY 2% 9l Relative Light Uunit RLU) 23 ES AE M H ES EIt

2 Yehygm Hd A= 9,999 RLUO|TH EoFE Aot M SRR 2 AAYHE A 79 dE B 1

&4 G Eof gt =4S Trimmed Spearman Karber me- AR E oY A, Akt SASE slgels A
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Fig. 2. Comparison of bioluminescence activity of cells incuba-
ted with different diluent solutions,

(721 +20.2 RLU), MSM (329 + 12.9 RLU), LB (236 + 16.2
RLU), 54 (295+90.2 RLU). AWl A 274 A7kl 1
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Fig. 3. Stimulation effect of sodium lactate and KNOs; on the
bioluminescence activity of strain RB1436,
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Table 1, ECsos of various pollutants based on the biolumine-
scence inhibition (95% confidence level)

Metals ECso (mg/L) Organics ECso (Mmg/L)
As(lll) 1.1(0.84~1.54 MTBE 171 (12,58~2837)
As(V) 21(1.47~286) toluene 1.3(0.95~1.65)
Cr(Vl) ) 50 mrxylene 126 (120,1~133.0)
Cu 6.0(5.21~6.78) o-xylene 152 (148.7~154 9)
Cd 134 (1.03~1.75) | pxylene 176 (171,5~1815)
Hg 1.1+ 026b 2-CP 54 + 31
Zn 39+05 2,4-diCP 45+ 55
Pb 146 =125 phenol 202 £ 65

I Value is the range of the 95% confidence level (low limit~high limit);
bValue is the standard deviation,
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Table 2, Total heavy metal content of the collected soils (mg/kg)

Metal High As contaminated group Low As contaminated group
#1 #2 #3 #4 #5 #6 #7 #3 #9 #10 #11

As 627 566 381 433 169 401 (1 (1 (1 (1 (1
Cu 58 45 32 83 54 47 20 18 95 12 13
cr 66 59 54 57 56 265 65 45 106 40 102
Pb 55 52 45 48 36 59 37 44 42 32 44
Zn 113 99 79 117 100 54 92 98 77 41 60
Cd (1 (1 (1 (1 (1 (1 (1 (1 (1 (1 (1
Co (1 (1 (1 (1 (1 (1 19 10 9 27 15
Total 921 823 593 740 417 828 235 217 331 154 236

237 3 Fig. 4o UEtfigleh BHA oz W ot wor

Z27] k=5 303 Aol w2 IS Ue T, U =SAR 120 f %

1.5 h7hA| = hakgh 3ks Wl wheba] 1A 15417k G 00 T

9] A9E Hatsto] 9F A=E Uelle A8 4 E %

Toh AASITER B 4 Qrk AR H6(FE TS 828 mgke, T so |

H| 4 401 mgke)d} #11(2F 34 236 mgkg, HlA<1 mg/ E 4 |

ke) 7] ERT AT HolZ WHY 4 qgow, 4 YE 2 | ﬁ

atofl thsiA g 24 AAIe F3 S HEE 3 . ‘ I AERERES

Atk

AA| Alzol dafjA] AHEH Fa5% 09 57t =2 #6
(828 mg/kg) AlBLE 71% =AHE(29% TP E e
Hrdol B3t S s erh TR #1 (921 mglke)Tt #2
(823 mg/kg)= 7 48%3 31%2] E4S Yet it ES
o9 e Zd @ o] TEE AR #7 (235 mgkg)d} #10
(154 mg/kg)®] 7d-9-olli= A& #13} #30] &Jgt P} ==
gk 41%9F 30%9] 5/4& 22t Ut SAthFig. 5). whehA
ek B4 BEoF AR HisliM AEE L¥9E F5E &
59 Afolle Teudh sEeRE A A v
= FFS A58 SoldhA] ged T 5 3
o, 1 AR FFEE T2 AEWE & do=

2 A= QI A RS U
USIATE oFAF & TS TR HA47e A

Al o9 SEA] ZARE QI ERE of 2] dAAEo) B

T M-#6 —A#11 -&-Control

800

400

Bioluminescence {RLU)

0 1 L |
0h 0.5h 1.0h 1.5h

Exposure time (h)

Fig. 4. Different effects of representative soil extractants on the
bioluminescence activity of the RB1436,

#1 #2 #3 #4 #5 #6 High #7 #8 #9 #10 #11 Low
As As
Fig, 5. Effects of the soil extractants on the relative biolumi-
nescence activity (%) of the strain RB1436. Each value
is the average of the results of the four experimental
sets (each set was performed with triplicate), m bar is
the average of the bioluminescence activity of each group.

oM E FFE 09 S 9T nAE SR 29l
E R $5F4 HER 54 Bk AL gnE
Aol ohfets ARES ANSHL Yok wetd 0@ &
opo] F AeA] vlHE Gl That Bl HAL v
chpeli BEE 895 gt @ 4 k. o8 &
W 99 BB W ohet B AA|Y Bl - Bl 54

= =
(FA=7], 771 o, 24, pH, CEC 5), £ 29=
ogt BE¢F o4, A=Y A& et Aoldh Wi, AE
o]& 7}52K(bioavailability), Ao]dt A §5(binding ability)
59] thordt Uolo] HEke W Aotk B Eore] Ao
o= 54 LdS AQstis B 54 Aol7t glglen
2 E5 o B4 Zol7t Sl “Hlare diel 24 %
ot}

Table 20] 4 EJAIREE EA4j0] &2 H|& o¢gEko 2
Asto] =2 A @Y} B HA oY IFoE £
% B4 USE ¢ ¢ Utk w2 A v OAF2
=S BEFLY A 7]E(70~600 mg/ke)ol E == sk &
25 Ytk =2 HlAasE IF#HIMH6)T W2 v|4
FE DFHT#1)] Qg g 442 7 56% + 15.6%
(44% =23)9F 80% + 19.4% (20% =4)gom oF 280 =
A= Zpol7t Sl AL R ZALE QI ERL ttest Hitol| 9
S p(probability)gto] 0.0482 A= o] = &7 It &
Aoz g 2po)7t a2 & = ATk kA 7 E

I~
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