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Abstract: The bacteria capable of utilizing polyethylene glycol{PEG) 6,000 as a sole carbon
source were isolated from soil and sewage water connected to factory area. The isolate designat-
ed as EL-033 had high biodegradability on PEG 6,000, and was identified as Micrococcus sp.
Micrococcus  sp. EL-033 could grow on and degrade di-, tri-, tetraethylene glycols and PEGs
with molecular weight up to 6,000 and very slowly utilize PEG 20, 000 as sole carbon source,
but not degrade ethylene glycol. The growth rate of isolate was increased in the higher molecular
weight PEGs. The optical culture medium was established to be as follow: PEG 6, 000, 0.2%
(w/v); K,HPO,, 0.1% . NaH,PO,-12H,0, 0.1% ; MgS0,-7H,0. 0.05% . polypeptone, 0,1%
in distilled water, pH7,5, About 90% of PEG 6,000 was degraded in exponential phase of 48
h culture and PEG 6, 000 was completely degraded during 72h.
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Table 1. Growth substrate specificity of PEG
-utilizing strains
Strains Growth (0D at 610nm)
Substrates EL-033 EL-031
None 0.25 0.16
Ethylene glycol 0.09 0.23
Diethylene glycol 0.64 0.71
Triethylene glycol 0.69 0.83
Tetraethylene glycol 0.71 0.87
PEG 200 0.64 0.87
400 0.84 1. 00
600 1.08 1.08
1000 1.23 1.08
2000 1.23 1.20
4000 1.25 1.20
6000 1.25 1. 20
20000 0.28 0.21
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Table 2. Morphological, cultural and biochemi-
cal characteristics of the isolated strain
EL-033.

Items Characteristics

Morphological characteristics

Shape Coccei, 0, 3um diameter
Motility Non-motile

Spore Not-formed

Gram stain Positive

Cultural and biochemical characteristics
Nutrient agar colonies Round, convex, wetted
Yellow

Smooth

Colonies color

Colonies surface

Gelatin No-liquefaction
Oxidase Positive
Catalase Positive
Voges-Proskauer Negative
reaction

Nitrate reduction Positive

Oxidation & fermentation Oxidation
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Table 3. Effect of nitrogen sources on growth

and biodegradation of Micrococcus
sp. EL-033.
Nitrogen Growth Biodegradation (%)
sources {OD at 610nm)
None 0.11 17.0
NH,Cl 0.71 37.1
(NH,HPO, 1.15 37.1
NH,NO, 0.73 37.1
(NH,) SO0, 0.62 16.7
KNO, 0. 64 26.3
NaNQ, 0.54 25.0
Polypeptone 1. 06 72.4
Bactopeptone 0.89 43.9
Beef extract 0. 30 0
Yeast extract 1.20 66.7
Yeast extract 0.98 66.7
nitrogen base
Casein 0.12 0
Casamino acid 1. 40 100
Urea 0.11 0
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Fig. 4. Degradation of mixture of PEGs by Mi-
crococcus Sp EL-033
The medium was composed of PEGs(PEG
200, 400, 600, 1000, 2000, 4000 and 6000),
each 0,5g(total 3, 5¢g), K,HPO, 1g Na-
H,PO, - 12H,0 1g, MgSO. - 7H.0 0. 5g.
Polypeptone 1g in 1000ml distilled water:
pH of the medium was adjusted to 7,5,
The cultivation was carried out on 100
ml of the medium in a 500ml shaking
flask with an inoculum of 5ml of a 2-day
culture. The culture was subjected to thin
-layer chromatography on a Kiesel gel
GF,,, plate(E. Merck, 0, 25mm thick). Sol-
vent system: methanol 60-water 40
Detection: dragendorff reagent.
Lane A, mixed of PEGs; B, culture in-
cubated for 24h; C, culture incubated for
48h; D, culture incubated for 72h; E, cul-
ture incubated for 125h; F, culture in-
cubated for 192h.
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