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: &dapted E. coh strains were superior in their OP detoxification
i from water samples (Wx2) showed the maximum activity among
dding glucose to the wild and adapted strains did not enhance their
lumn for OP’s detoxification was build using promising adapted strain.
efficiency of the applied 0.1 mM paraoxon concentration. The
30 days from its construction. The results suggest that adaptation

‘effect of glucose as energy source on their activity for
biodetoxification of OP were investigated. Using
‘such adapted strains in building bioreactor columns
for OP’s detoxification has been described.

Material and Methods

~ Chemicals: Parathion 99.5% (dimethyl- p-
 nitrophenyl phosphorothioate) and Paraoxon 98%
~ (diethyl- p-nitrophenyl phosphate) were purchased
~ from Chem. Service, Inc, West Chester, PA, USA.
,"Huﬁ'lent broth (NB), buffer A (50 mM citrate-
: 100 mM NaCl and 0.05 mM CoCl, pH
) and Phosphate-Citrate buffer pH 8.0 were also

strains; Strains of E. coli bacteria were
om water and sediment samples that are

according to Bergey's manual of
bacteriology'* " as previously described. *

3W, Sdl, Sx), Wx, strains for OP
pabilities were done by exposure of
) series of concentrations of methyl
n 50 pg to 20mg ml 'of N.B
I. Series concentrations of
prepared in 5 ml N.B media,

' (100;11) of bactena of
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; nother
il of Parathion and incubated at a:;cwf?f;'g!;h _
AW The previous step was repes 00, 10°, $x10",

cancentrations of methyl parathian (3 !
10* and 2x10* jg ml") to obtin ‘tgglz:; ':dzf%“’

strains, All chosen straing showed growth u )
jg ml' of parathion except Sx; (hat showed
growth above 10* g ml'' concentration.

cells  for

Growing and  preparing  bacterinl
blodegradation: The adapted strains ?f bnclurlubwo:
grown as doseribed by Keamey ¢ al,,” and Mul 'zith

al,’ using N.B liquid media supplemented

(0. 1ug mi") ampicilin. Cells were harvested after 48h
of growing by centrifugation at 4°C, 5000 rpm for 10
min, washed twice with 40ml of 150 mM buffer
phosphate pH 8.0 and re-centrifuged at the same
conditions, Pellets obtained were weighted and
suspended in 10 ml of buffer phosphate,

One colony of wild £ coli strain was grown following
the previously mentioned method for adaptation of
isolated bacteria to compare their capability for OP
biodegradation.

Assaying the biodegradation capabilities: The
capability of adapted and wild isolated bacteria for
OP biodegradation was tested by incubating ten pl (=
20 mg) of the harvested bacterial suspension in
S0mM citrate-phosphate buffer, pH 8.0 containing a
range (10 to 250 pg ml™) of Paraoxon concentrations
at 37°C for 48h. The degradation product, p-
:llt;ophmol Was measured spectrophotometrically at
Ay ;

Effect of glucose on the OP d datio bility
of isolated bacteria strains: ﬂ was m- bt;
- wrowing colonies of wild and adapted strains of
 isolated E.coli as previously described in NB liquid

containing 4% D- Glucose.” ® The influence of
1 on the capability of these bacteria on

 hlorea

ation of Parsoxon detoyific.,.

r':::n Paraoxon (0.1 mM) in m in
containing 5 % methanol was introduced fyop, s A
of the column at a desired rate by a Precision ﬂ:f
pcmwlllc pump. The c_fﬂuem solution was

1o the column three times, and then cojy ay
subsequently analyzed for p-nitrophenol. The ek
efficiency for Paraoxon biodegradation was —
after 10, 14, and 30 days of column bigge,,,

construction.
Results and Discussion

Dete

Efficiency of Wild and Adapted Isolated g coli
Bacteria for OP Biodegradation: As sho,, in
Figures 1, the biodegradation efficiency of 'Aréid‘
E.coll strains for Paraoxon ranged between 82 5 . od
5.3 %, whereas those of the adapted strains ( Figure 2
were between 100 and 22.5%. This increase ip, the
degradation activity due to the adaptation Was
obvious in Wx; and Sdl strains. Also, Wx2 Strain
showed enhancement of biodegradation, which
ranged between 82.5 to 32.3 %; and 100 10 433 %
for wild and adapted strains respectively.
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Plzl;nmdmﬂmw ability of wild £ coli isolates

from sediments o Marriute Lake in (Left Panel) Sd1 Aand Su .
lake in Right Pancl) 3W# and W2 o.
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1t is known that mc. efficiency of bacteria to
QP pesticides is generally due to their
degr>d of the enzyme organophosphorus hydrolase
(OPH) that is enc;odtﬂ by a plasmid (opd) gene.”
\fcLoughlin etal,'’ studied this and other genes that
;nil'*"" £ coli to grow using Paraoxon as the sole
Shosphorus _ SOUCE. Kim e al,” significantly
enhanced efficiency of degrading Coumaphos (CP) in
cattle dip waste (CDW) using a dense, nongrowing
cell population that functions without the addition of
putrients required for growing cell cultures. A
recombinant strain of E.coli containing the opd gene
for hydrolase (OPH), was capable
of active hydrolysis of OP neurotoxins. The activity
ofﬂ-.gprcsmlminsof& coli in the degradation of
paraoxon most likely is due to the same gene. In this
case adaptation may act through the effect on this
gmeexprﬁsiou.[)cmilsofthiseﬁ'ectmminfm
further studies.
Effects of Glucose on the Capabilities of Isolated
Bacteria For Paraoxon degradation:
The influence of glucose on the efficacy of isolated
E coli strains for Paraoxon biodegradation is shown
inFigmcsamd-i).Asitmbesemaddingglm
didnotshowmhancunmtofthecapabﬂiﬁ&cofme
present strains for Paraoxon biodegradation
to the glucose-free preparations.
Ethoprophos (10 mg L) was shown not to be
affected by the addition of glucose or succinate to the
growth media.'® That suggest that such substrates do
Maﬂbafimﬁlhewmimormeactivhyof
the degrading enzyme.

ATION OF POLLUTANTS IN AQUATIC SYSTEM: 2
TRAINS FOR ORGANOPHOSPHORUS Pm*lcn;n:é D
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Figure 4: Effects of Glucose addition on nbility of adopted
strains for biodegradation of Paraoxon, (Left Panel): sediment
isolated strains, Sd1 Aand Sx3 [, (Right Panel). water isolated

strains, IW # and Wx2 +.

Biodegradation of Paraoxon Using Bioreactor
Immobilized by Adapted E. coli Strain (Wx;):
Since, the adapted E.coli strain (Wxz) was proved to
be the highest strain in its ability to degrade
promising strain to build a

Paraoxon, it was chosen as
bioreactor column. The biodegradation activity of the

column for 0.1 mM Paraoxon was shown in Figures

5. As it can be seen, there is an enhancement in
f this strain immobilized

biodegradation efficiency o

to glass beads in the bioreactor. Such efficiency
persisted up to 30 days after the bioreactor
construction. These results are in agreement with our
published data on the biodetoxification  of
Coumaphos,'® in Figure 5, 57 % of 0.1 mM paraoxon
degradation was achieved using the bioreactor
described her. In our previous study using
Coumapbos, approximately 80% degradation was
achieved when 0.2mM Coumaphos used similar
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Research described in this repor dmwf‘?ri:

remarkable ability of loeal isolntes t'_fl ’;;;;l s
dograde OF insecticlde @ of the type of patath ’"r e
pataoxon. This presents a potentin) in vitfulfim‘ s
possibility of biotemediation of OF insectic ‘!mad“
the Egvptinn environment. Several OF Insée -m
have been intensively used in Egypl over i j;
years.'" A technology based on the use of ftm
bacteria in bioreactor designs as described i o
teport could be manifested in o number of wilys
remove insecticide reaidues of this group of OF from
environmental sectors and food products, :
In the mean time, improving of the present bacteris
regarding their ability to degrade OP insecticides and
their use in a commercial way for those purposes Is
open for future research,
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