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ABSTRACT

The present study aims to isolate and identify the indigenous bacterial strains that
adapted to the petrochemical industrial waste as sole carbon source and acquired high
potential degrading efficiencies of polyethylene (PE), polyethylene glycol (PEG) and
polypropylene (PP) as well as identify and characterize the nucleotide sequences of
the isolated strains using 16S rRNA. To do that, nine samples were collected from soil
and water of three different locations in Saudi Arabia; Saudi Basic Industries
Corporation (SABIC) in Jubail, Saudi Ethylene & Polyethylene Company (Sahara
Petrochemicals Co) in Jubail and National Petrochemical Industrial Co. (NATPET) at
Yanbu Industrial City, as well as sample from soil garbage in Jeddah. Biodegradation
studies were conducted by growing the nine samples in the minimal medium
containing PE, PEG and PP individually as a sole source of carbon. A total of 70
bacterial isolates were obtained from the four locations under PE, PEG and PP
treatments. The number of isolates with degrading efficiency of PE was more than PP;
18 vs. 7 isolates. Among the three experiments using polyethylene as sole sources of
carbon, polyethylene powder showed high depredated bacterial strains than
polyethylene crystal and low molecular weight of polyethylene. Whereas, 18 isolates
displayed various degrading efficiency percentages under powder vs. 4 isolates under
LDPE and one under PE crystal. The 18 isolates degrading PE powder displayed
various activities ranged from 48.3% in isolate 27 to 1.2% in isolate 37 after 4 months
of incubation. The two previous isolates and another two isolates 33 and 44 showed
dual degrading efficiency to polyethylene powder and low density. One isolated strain
no. 41 displayed dual degrading activities with powder and crystals. In regard to the
five locations of sample sources with the relation of degrading efficiency of bacterial
isolates, high number of PE and PP degrading efficiency strains obtained from
NATPET water. Sahara soil showed the second high area for bacterial strains with
degrading their efficiency to PE and PP. Sahara water and Sabic water were high
locations for PE degrading efficiency than NATPET water. The bacterial strains were
classified based on the morphological features; cell shape, motility, formation of
spores and Gram stain. Out of the 70 degrading isolates, 28 were DNA sequencing for
16S rRNA gene and their fragments were detected by PCR amplification. Comparing
the sequences of the isolates with the related species in NCBI GenBank revealed that
similarity percentages were ranged from 78% in isolate 16 that identified as



Carnobacterium maltaromaticum to 99% in other 5 isolates. Eight families comprised
16 different identified bacterial strains were uniquely identified and BLAST
alignment of 16S rRNA revealed 17 new identified strains with similarity percentages
less than 98%, which capable of degrading PE, PP and PEG. Isolated strains
belonging to each of the 4 species; Ochrobactrum intermedium, Stenotrophomonas
Acidaminiphila, B. subtilis and Brevibacillus brevis were characterized based on
multi-alignment of 16S rRNA sequences. Isolates of each species revealed positional
differences with base-pair substitutions either transversions interchanges of
purineSpyrimidine nucleotides and/or transitions. The study recommends using the
promising identified strains for large scale plastic biodegradation in Saudi Arabia to
eliminate the plastic pollutions, especially from the areas around the petrochemical
industrial cities and molecular searching for the gene regulatory mechanisms of
bacterial degrading enzymes.



