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Isolation and characterization of bacteria degrading
chlorinated aromatic hydrocarbons.

Kim, J.W., C.K. Kim, Y.C. Kim, J.H. Yeoum and J.G. Lee*
Department of microbiology, College of Natural Sciences, and Department of Agricultural
Chemistry, College of Agriculture*, Chungbuk National University

ABSTRACT: Several bacterial isolates capable of degrading 4-chlorobiphenyl or 2,4,5-trichloro-
phenoxyacetic acid were isolated from industrial wastes by the agar plate method and studied for their
biodegradabilities of the hydrocarbons and some biochemical characteristics. The isolates DJ-12, DJ-26
and TP-1 were identified as Pseudomonas spp. and they could not degrade 2,4-dichlorophenoxyacetic
acid. The absorption spectra for 4-chlorobiphenyl and 2,4,5-trichlorophenoxyacetic acid showed the
peaks at 253 and 292 nm, respectively. Biodegradability of the isolates was determined by decrease of
the absorbance for the test hydrocarbons with a UV-scanning spectrophotometer. The plasmids of the
isolates were studied to examine whether or not the hydrocarbon-degrading genes exist in the plasmids.
Antibiotics resistance was also examined to search out a proper marker for the isolates in further ex-
periments, such as curing test and genetic recombination.
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Table 1. Degradation of chiorinated aromatic hydro-
carbons by bacterial isolates from industrial
waste water.

Isolates 4-CB 2,4-D 2,4,5-T Source/Reference
DJ-12 + ~ - This study
DJ-26 + - - This study
FP-6 + - - Kim,1986
TP-1 - - + This study

Symbols: 4-CB, 4-chlorobiphenyl; 2,4-D, 2,4-dichloro-
phenoxyacetic acid; 2,4,5-T, 2,4,5-trichlorophenoxyace-
tic acid; +, growth and clear zone formation by degra-
dation; -, no growth.

o, e T FEES MM2 Haux|o] whd
Badeog Azd A
hydrocarbong #3l3}ed colony FHel clear
zones A&t (Kim 5, 1986).

=3 Hg 7552 2% ok chlorinated
hydrocarbonell wHalA{ul 35S bWk
(Table 1). 53] 2,4,5-T Hsia -?-J TP-1&
T2HoE 719 FUg 2,4-DE BaHEx £35
= 7Zlo.2 ¥ol Chakrabarty 5 (1985)°l =4 3

-
o viol o] & z7|9] FiE ofS He A
©
‘;:"

chlorinated aromatic

o

chlorinated aromatic
hydrocarbon® #all#tdz} 2 Ral-fAzte] 53
< slr] $sted 4-CB #&l#F DJ-12, DJ
-26 22l 2,4,5-T #sidF TP-19 e =
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A3 EAS 241 23 Table 29} 7gko.
22 Bergey's Manualell we} o5 #3+= n%
Pseudomonas 522 A 5ic},
FAlEe] At oA ok
vlasl7] flsled MM 2 #HAwlzlol A& chlor-
inated hydrocarbong =+ elao 2 dr}s}o]

7t FFE voksle 5o 739 $4 (Figl) &
ZAEE FAlo A713E hydrocarbong] 7b4E

3o 4L viable cell

5 Hshe 7zl

28 (Fig.2, 3).
countZ 4-CB%} 2,4,5-T9 =

108

p—
(=]
2]

Viable cell count/m!
=

106

1 2 3 4 5 6

Days
Fig. 1. Growth of the bacterial isolates on 4-CB or
2,4,5-T as a sole source of carbon in the MM2 i-
quid medium.
DJ-12, 0; DJ-26,0; FP-6,e; TP-1,A.

Table 2. Morphological and biochemical characteristics of the chiorinated aromatic hydrocarbon-degrading Isolates.

Parameter DJ-12 DJ-26 TP-1
Gram reaction Negative Negative Negative
Shape Bacillus Bacillus Bacillus
Oxygen requirment Strict Strict Strict
aerobic aerobic aerobic

Optimum temperature 30°C 30° 30°C
Growth at 42°C Negative Negative Positive
Catalase Positive Positive Positive
Oxidase Positive Positive Positive
Indole Negative Negative Negative
Growth on MacConkey agar Positive Positive Positive
Lactose utilization Positive Negative Positive
Glucose Positive Positive Positive
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Fig. 2. UV-scanning spectra of 4-CB during
biodegradation by the isolate DJ-12.
a is the culture extracts at zero time and b, c, d
and e are those of 6, 12, 18 and 24 hours old
cultures, respectively.
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Fig. 3. UV:scanning spectra of 2, 4, 5-T during biode-
gradation by the isolate TP-1.
a is the culture extracts at zero time and b, ¢, d,
and e are those of 1, 2, 3, and 4 days old cultures,
respectively.
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Fig. 4. Agarose gel electrophoretogram of the plasmid
DNAs of 4-CB-and 2, 4, 5-T-degrading bacterial
isolates.

Lane A, DJ-12; B, DJ-26; C, FP-6 and D, TP-1.
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Table 3. Response of the isolates to antibiotics.

Chlorinated Antibiotics tested

Isolates  hydrocarbons
tobedegraded Ap Tc Cm Km
DJ-12 4-CB R S S R
DJ-26 4-CB R R R R
FP-6 4-CB S R R R
TP-1 2,4,5-T R R R R

Symbols; 4-CB, 4-chlorobiphenyl; 2,4,5-T, 2,4,5-trichlo-
rophenoxyacetic acid; R, resistant; S, sensitive.

Ap (=100 #g/ml)} Km (<10 ug/mi)ol| i3l
Al W3S vebllen] DJ-262 4 7kx] Alg &4
=4 250l s (Ap<200 pg, Tc<150 ug,

Cm=200 ¢g, Km=200 ug/ml) FP-6+ Tc (<
200 #g/mi), Cm (<100 #g/m!), Km (<20

rug/ml) ol wHaiA WAd-e vepich =3 2,
4,5-T #8ldsF TP-12 Ap (<200 #g/ml),
Tc (<150 gg/mi), Cm (=10 pg/m!), Km
(=10 #g/ml) 2ol taiA WAE Yeplz ¢)
o

Al FFEL 25 dAlude B4 v9e
o 53] Kmol dlsjME T84z WAL el
Wk, Pemberton % (1978, 1981)-& &4
A FAH=ket aromatic compound®] 23 A=}
+ transposable genetic element ¥+ broad
-host-ranges %+ plasmidel] ¢lsix Axpzicd
LA AT, webd B e o] gx FFE
o] gAEAA i £4-2 colned FalF-H =
A4k marker4  #ab ope} 7+ FFEe
hydrocarbon #3ll-rAdxte] x| &al, A=}
Ay w2 Fp 2 rAEEe 548 vl

ET 2

o f-gabl o8 4 ok,

2

3 Fal4ltel DJ-12, DJ-26, FP-6 T2} 2, 4,5-T el 4l TP-1
Bl e dejslel 2 F3e) yelss) Asiebd S4¢ dFeldc), ¥elEF F DJ-12, DJ-26 2e)n TP-1

Chlorinated aromatic hydrocarbon®] #81+ UV-scanning spectrum® &Aoo 24 zAlsloitd 4-CB9} 2,4,5-T

9] peakt 77t 253nm3} 292nmellA] vebyich, zbztel
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WA sopelol ) 7 R FFE w9 ol

wtef 253nmet 292nme peak”} 7L Ho 2 o]T Fol| odh A8 hydrocarbon®| ¥#&l5o] o$ Erh= & als}
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