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Characteristics of the Parathion Degrading Pseudomonas rhodesiae H5. Nam Kyung Yun and Kyeong
Ryang Park*. Department. of Microbiology, Hannam University, 133 Ojung-Dong, Daeduk-Ku, Daejeon
306-791, Korea — Eighty one bacterial strains of parathion degrading bacteria were isolated from soil
samples that were contaminated with pesticide in Daejeon area. Among them, one bacterial strain was
finally selected in media containing parathion as the sole source of carbon and energy, and this strain
was identified as Pseudomonas rhodesiaze H5 through physiological and biochemical tests, and analysis
of its 165 rRNA sequence. Pseudomonas rhodesine H5 was able to utilize various carbohydrates but did
not utilize sorbose as sole carbon source. Pseudomonas rhodesise H5 was resistance to ampicillin,
spectinomycin, and mitomycin C but sensitive to kanamycin and chloramphenicol. And this strain
showed high resistance up to several milligrams of heavy metals such as BaCl,, LiCl, and MnSO,.
Optimal growth condition for temperature and pH of P. rhodesise H5 was 30C and pH 7.0,
respectively. It can be presumed that P. rhodesize H5 hydrolyzed an organophosphate bond of
parathion, forming p-nitrophenol, and then metabolized via ortho-ring cleavage mechanism.
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Fig. 1. Pathways of parathion (O,0O-diethyl-O-p-nitrophenyl phosphorothioate) metabolism by bacteria [19].
I, parathion; II, paraoxon; I, aminoparathion; [V, p-nitrophenol; V, p-aminophenol; VI, diethylthiophosphoric acid; VI,
diethylphosphoric acid; VI, hydroquinone; IX, 1,24-benzenetriol
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(Table 2). A A o] #3 YA ampicilling 80 pg/ml 74
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Table 1. Morphological, physiological and biochemical charac-
teristics of the Pseudomonas rhodesine H5

Characteristics

Gram stain -
Cell Shape rod
Spore -
Motility -
Catalase -
Citrate utilization -
Esculine hydrolysis -
Gelatin liquefaction -
Indole production -
Methyl red -
Voges — Proskauer -
Oxidase +
Starch hydrolysis -
Urease -
Nitrate reduction -

Table 2. Utilization of various carbohydrate and antibiotics
resistance by Pseudomonas rhodesiae H5

Carbohydrate Utilization Antibiotics MIC (ug/ml)
Fructose +v Ampicillin 80
Arabinose +" Chloramphenicol 0
Sorbose - Kanamycin 0
Ribose +7 Spectinomycin 25
Cellobiose + Mitomycin C 2
Maltose +

Glucose +

Rhamnose +

+, Growth; —, No growth; W, Weak growth.

Table 3. Susceptibility of the Pseudomonas rhodesiee H5 to
various heavy metals

Heavy Metals MIC (ug/ml) | Heavy Metals MIC (ug/ml)
Ba 11830 Mn 11000
Cd 10 Ni 200
Co 100 Pb 800
Cu 250 Rb 1600
Hg 3 Zn 60
Li 6400

3, Pb(NO); 800 ig/ml, CuSOs 250 1g/ml, NiCl, 200 pg
/ml, CoCl, 100pg/ml, ZnSOs 60 pg/mil, CdCl; 10 pg/mi,
HgCl, 3 pg/ml 744 W4-& Yehll, ZAHE BE FF5
3] WS vehlo] EFolA £ 8 A 2A) 3-chlorobenzoic
acidg #3)3te A E[11]3 Zo] Fo2 9FH A4
A EEE PAESe] HluE & & WA eS¢
F AT

AaTFe] A8e FHE 93 165 DNA @714 E 24
£ AAE A} Pseudomonas rhodesiaest 98% Y281, A,
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Fig. 2. Production of intracellular parathion hydrolase of
Pseudomonas rhodesiae H5. Cultures were grown in LB-
broth, —¢—, Growth (OD 600nm); B, intracellular
parathion hydrolase activity, measured in culture
medium with parathion as the substrate.
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Fig. 3. (A) Disappearance of parathion. Samples were withdrawn from the culture and centrifuged, and the supernatant was
treated with 25N NaOH. The absorption spectra of p- nitrophenol that resulted from the hydrolysis defined as
follows; a, control not treated with NaOH (control spectra taken before and after the incubation were similar); b,
control; ¢ to g, samples taken at 0.5 hrs(c), 1 hrs (d), 2 hrs (e), 4 hrs (f), and 6 hrs (g) after the disappearance of

the parathion from the growing culture.

(B) Disappearance of p-nitrophenol. Samples were withdrawn from the culture and centrifuged, and the absorption spectra
of the supernatant were recorded. The curves are defined as follows :a, 12.5 g of p-nitrophenol per ml in minimal
medium; b to d, culture samples taken at 0 hr (b), T hrs (c), 2 hrs (d), and 3 hrs (e) after inoculation.
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Fig. 4. Effect of temperature on degradation of Pseudomonas rhodesie H5 in 150 pg/ml parathion as a sole carbon source.
(A) a, control; b to f, samples taken at 0 hr(b), 2 hrs(c), 4 hrs(d), 6 hrs(e), and 8 hrs(f) after the disappearance of the

parathion from the growing culture at 207C.

(B) a, control; b to f, samples taken at 0 hr(b), 2 hrs(c), 4 hrs(d), and 6 hrs (e) after the disappearance of the parathion

from the growing culture at 30C.
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Fig. 5. Effect of pH on the cell growth of Pseudomonas
rhodesiae H5 in 150 pg/ml parathion as a sole carbon
source at 30C.
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