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radiography & FiFEst olof] {FHF filme FUJI X-
ray Film, Medical(FUJI Photo Film Co., LTD, Japan,
20.3X254 cm)ol BBEK-2> X-DOL(X-ray film develo-
per, Poohung Photo-chemical Co., LTD, Korea), &5
#l= X-FIX(X-ray filmfg, Poohung Photo-chemical Co.,
LTD, Korea)E {#H3}c) TLC plate 23 Art. 5554,
DC-Alufolien, silica gel 60F (25 Folien, 20X 20 cm, 0.2
mm, E. Merck, Germany)E& {#Hs}c}
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Fig. 1. Structural formula and labeled position(*) of
TCAB(3, 3, 4, 4'-tetrachloroazobenzene).
Specific activity : 603.84 KBq/mg
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Fig. 2. Spatial configurations of cis- and trans- TCAB.
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HRol 2o EY F3Y 4EHKAchromobacter group
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faecalisyE &% BAESIGY oM olF BilFstA ¥ 2
2 el A FlEste] &ZES glass column(20 cm LX2
cm ID)# soda limeS @BEANZ ZEEE HEASEA
FEMIQ) R T2 30T KIBHENIIA && sty
. olw [U-“C] TCAB=H¥H #43F “COx= 1IN-
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Table 1. Conditions of HPLC for the analysis of TCAB
degradation products

Model Waters model 441

Column p Bondapak C18(ID 8 mm)
Flow rate 3.0 m//min

Operating pressure 0.5X1000 psi

UV detector wavelength 254 nm

Chart speed 1.0 cm/min

Mobile phase Distilled water 65%
Acetonitrile 35% } 2:5%
Acetic acid 2.5%
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39 o SHEM-S Table 1014 BE upe} Zu).
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Table 2. Conditions of GC for the analysis of TCAB
degradation products

Model Hewlett Packard 5890 series II
Column HP-1, 25 mX0.2 mmX0.33 ym
Detector Flame ionization detector(FID)
Injector 230T

Column temp. 230

Detector temp. 250C

Carrier gas N»(1 m/min)

Split ratio 50:1

tions}g th

Cl~ ion2| &Y

MM, salt £39] g5 Cl"& &/ e BhEd
P 30 miol TCABE 30 ppm&E Al BHSEI T #£ET %
isolate I, III, IV, V 1)1 VIE EfE3te] 30T A 10
R Bt O BEERS 14,000 rpmol A 205008 5%
DEEE T BB 10miE Msled A% 100.3ge) Hg
(CNS),Z 95% ethanolol] = 100 mlZ §1& 1ml, A5
11[6.0g¢] ferric ammonium sulfateZ 6 N-HNO;o| =
100 mZ F1E 2 ml sk A E€ U 1057 BE
# UV/Vis. spectrophotometer(SP 8~400, Philips)&
FiAste) 460 nmell M WEEE AEsE

Carboxyl ZE(-COOH)2| #H

TCABS] ZfEEYo]l MtES Holma carboxyl %
W RS T3 Y & Bk A< 0.075g2] bromocre-
sol greend} 0.025g2] bromophenol blue® 100 m/&]
K ethanolo] HolM TETH T WK BE 0.25g°)
KMnO,9} 05g9] Na,COs - 10H,08 So HodA] 100
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9: 1vvE Baste] vl2 TLC plates] ffighch {H
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Fig. 3. Autoradiogram of the [U-'*C] TCAB synthesi
zed and purified.
Developing solvent . n-Hexane-benzene(7 : 3, v/v)
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Autoradiography
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Fig. 4. Autoradiogram of the acetone extract of the
MM, salt medium treated with 30 ppm [U-'%C]
TCAB, incubated, and enriched with the isolates
every two weeks.
1, III : Achromobacter group VD
IV ! Pseudomonas alcaligenes
\% . Moraxella spp.
VI ! Alcaligenes faecalis

Table 3. Detection of ClI~ ions in the Cl--free MM,
salt medium treated with 30 ppm TCAB and incuba-
ted for 10 days

Isolate Absorbance at 460 nm
I(Achromobacter group VD) 0.035
1TI(Achromobacter group VD) 0.025
IV(Pseudomonas -alcaligenes) 0.001
V(Moraxella spp.) 0.014
VI(Alcaligenes faecalis) 0.002

TCABE #hnatel —EHAM B8 & #ARTESIL ace-
tonel 2 sl Ei#ms k2 autoradiographyE 1738+
#H8 = Fig 404 B3 vle} 2t} o] autoradiogramol A
B9 isolate 113} Vol cis-TCABZE Rol= (L&l
Q3 isolate IVl Fgges 712 SffEEmo] Hiis
oo} 3 isolate 13} VIe| ©|§+ TCAB & EW<
Bo k4% TCAB(trans form)? el itk =2
Bht ole HEEHS MisERAN mEtemE
HRE e SREmECl T8 MibEA FdAL e

Response

I,

500 1000 1500 2000
Fig. 5. HPLC chromatogram of the acetone extract
of the incubation mixture from which the residual
TCAB was removed by extraction with benzene.

2.39

6.33

Fig. 6. Gas chromatogram of acetone extract of the
MM, salt medium treated with 30 ppm TCAB, incu-
bated, and enriched with the isolate(Achromobacter
group VD) every two weeks.
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Fig. 7. Mass spectrum of the degration product(A) of TCAB by the isolate [(Achromobacter group VD).
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Fig. 8. Mass spectrum of the degration product(B) of TCAB by the isolate |{Achromobacter group VD).
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Fig. 9. Mass spectrum of the intact TCAB.
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Fig. 10. Proposed pathways for the microbial degra-
dation of TCAB by the isolate 1{Achromobacter group
VD).
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Microbial degradation of the persistent pollutant TCAB : (Il)

Degradation of TCAB by isolated microorganisms

Jae-Koo Lee, Yang-Bin Ihm, Yong-Gyun Cho, Kee-Sung Kyung, Kyeong-Seok Oh and Hak-
Nam Kim(Department of Agricultural Chemistry, College of Agriculture, Chung Buk Natio-
nal University, Cheong Ju 360-763, Korea) ’

Abstract : When [U-YC] 3,3, 4,4 -tetrachloroazobenzene([U-*C] TCAB) was added to
the MM, medium as a sole carbon source for the isolated microorganisms and incubated,
some radioactive metabolites were detected by autoradiography. No “CO, was evolved
from [U-*C] TCAB which was added as a sole carbon source to an organic matter-free
soil inoculated by the isolates, wetted with the MM, salt medium, and incubated at 30TC.
One of the metabolites in pure culture of Achromobacter group VD, which was isolated
and identified, was tentatively identified as a compound of m/z 250 by means of GC/MS.
The possible pathways for its' formation are thought to include -dechlorination from the
TCAB structure, hydroxylation, ortho fission of the two benzene rings, and reduction of
the resulting carboxyl group.



