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Abstract

Background and Obijective: Phosphate is one of the most important contaminants entering recipient
waters (rivers, lakes, and seas) by wastewater disposal and causative agent of eutrophication due to the
enrichment of aquatic ecosystems. In bioremediation process, the phosphate-removing bacteria
accumulate polyphosphate intracellularly and take it away from the environment. The objective of this
study was to isolate and identify the bacteria which remove phosphate from industrial wastewater.
Method: In this study, phosphate-removing bacteria were isolated from wastewaters of Ag Qlala
industrial park of Golestan province. The isolates were identified based on the creation of clear zone in
the bacterial lawn, leading to phosphate removal on the specific agar plate Seperb. Finally, the isolates
were identified by macroscopical, microscopical, biochemical, and molecular methods.

Findings: In total, 3 out of 30 isolates had high ability in phosphate removal regarding their large
clear zone on agar. Molecular identification of isolates by 16S rDNA typing method indicated that the
isolates belong to the genera Brevundimonas, Ochrobactrum, Exiguobacterium.

Conclusion: Variance analysis using SAS 9.2 software indicated a significant difference in phosphate
removal by the isolates. The obtained results demonstrated that the isolates are highly efficient in
phosphate removing from wastewater and they are suitable candidates for bioremediation along with
other methods.
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4- Poly hydroxyl alkanoates (PHA)
5- Acinetobacter

6- Pseudomonas

7- Burkholderia

8- Brevundimonas

9- Flavobacterium

10- Corynebacterium

11- Pasayeva

12- Pseudomonas aeruginosa
13- Acinetobacter baumannii
14- Izmir

15- Leyla Benammar

16- Acinetobacter junii

17- Alcaligenes denitrificans
18- Moraxella lacunata

19- Bioremediation
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1- Eutrophication

2-Enhanced Biological Phosphorus Removal
(EBPR)

3- Polyphosphate-accumulating organisms (PAOS)
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1- Methyl Red-Voges Proskauer

2- Oxidation-Fermentation

3- QlAamp DNA mini kit; Qiagen, Germany

4- Mastercycler® nexus; Eppendorf, Germany
5- MacroGen, Korea- http://www.macrogen.com
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Figure 1- Phosphate-removing bacteria isolated
in Seperb medium (Clear zone around the
colonies indicated phosphate degradation.)
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Tablel- Results of biochemical tests

(il digh g i el slose)] dlo>

iFae | VT8 | \Te Ve | G | Ae | Ve | Fe | be | Te| Te | Te| s
Bacillus safensis + | - - + - -1+!-!l-!-1+<|-|-1|-]|FRB
Eschevichia coli - - + - . U IR I R R I I R I 4 2
Bacillus cersus + - - - -l -1 -l+=1-1-=|+1-1+1]=+]|FRB
Fseudameonas agarici + - - - + -+ -[+]-1+]|-1]1-|+]|FRE
Mavobacterium + - - - s+ -] -=]-=|+«<1-|+]+|FEB
Bacilhis halodurans + - - + -« | -1-=1=-1=-1-1=<1-1-+]+|FEB
Bacillus firmus + - - + s+ -l+1-1-|+<1-1|+1]-|FEB
Bacillus safensis + | - + + -l -1-1-1+!-1+1-1|-1|-|FEB
Brevundimonas diminuta - - - - |l -1 -=1=-1=-1-1=<1-1=+1]-|FRB
Corynebacterium + | - - - -l -1-1-1-1-1+!-1|-+1|-|FEB
Exiguobacterium sibiricum | + - - - s |+l -1-1+1-1+|-1+1]-|FEB
FPreudomonas. umsongensis |+ - - - + -+l -1+ -|+]-]1-]|+|FEB
Eschevichia coli + + - - s | -1+l -l+]1-1+]1-1]+|+|FRE
Brevundimonas diminuta - - - - -« | -1-=1=-1=-1-1=<1-1-+]-|FEB
Ochrobachum - + - - -l -1-1-1-1-1+<1-1-1+]|PFEB
Athrobacter nicotianas + - - - -1 -1+1-1=1+1-1-+1]-]|FRB
Bacillus safensis + | - + + -l -1=-1=-!l-1-1+<|-1|-1|-]|FRB
Exiguobacterium sibiricum | - - - - -l -1-1-1+«!-1+!-1|-+1|-|FEB
acinetobacter baumannii + - - - -l =+l =-l=1=-1-1-1-1|-|FEB
Bravundimonas diminuta + - - - s |l -l =-]l=-1=-1-1+<1-1<+1]-|FEB
Athrobacter nicotianae + - - - S R I P P I ]
acinetobacter baumannii + - - - -l -l =-]l=-1=-1-1=<1-1<+1]-|FEB
Flavabacterium - - - - _ st sl -1 -] <]+ ]|PREB
Corynebacterium + | - - - -l -1-1-!l-1-1+1-1|-1|-|FEB
Bacilhis halodurans + - - + s |l -l =-]=-1=-1-1+<1-1+]+=]|FEB
acingtobacter baumannii - - + - -t s sl -1 -1-1-1+1|-]|PRB
Bacillus safensis . - - - -l -1 -l+]-1-|+<1-1|+1]+|FEB
Bacillus cereus - - - + s |l -l =-]l=-1=-1-1+<1-1<+1]-|FEB
Barillus safensis + - - + -l -1-1-!-!1-1+<|-1|-1|-|FEB
Ochrobactrum - - - - -« | -l =-1=-1-1-1<1-1-+]-|FEB

MR (Methyl Red) -#* ) bgzo 5 5l Jgol adgi —0% oSy (s p = F* H2S adgs Y% YL =Y lawnsT -V 2 olardion slogge;]

OF (Oxidation--\ Y* 0315 45556 -V V* (V5 a55m0 - )+ * catalis &350 -9% ol e e -A* VP (Voges Proskauer) -v*

oduS Bi> wla Ve o 3l sl onls 00)5] (Vg o
PRB 30 4 PRB 11 .PRB 15 PRB 9 slawlas «laws

() Jloged) asls wlawd Bis jo 1) SUlgy oy ity

Slps bl -V F* 0,9l B yae -\ ¥+ Fermentation)

gl faasgi Sliad B> 50 3 ke 23]
Sl bl o Glawd Bds 5l ol adle a8 L 5l beaylos
el (Y US0) wind bl cuiS lasrs 10 95250 Sal>
S8 4y wlawd Bds (o leaslas ol Slles 4 bgy e o5



vy g L (J9go (2Ll 5 5Luluz

ol
2013/07/09 12:03 PM 2013/07/09 12:9

Seperb bumo ;o baslas by Sals Blybl o Wlhwd Bis 31 S0 s - Y Sl
Figure2- Clear zone caused by phosphate-removing bacteria around the well in Seperb medium
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Table2- Clear zone diameter created by phosphate-removing bacteria within 10 days
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Chart 1- Comparison of clear zone diameter of phosphate removal in bacterial isolates
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Table3- The phosphate absorption by PRB isolates
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Figure3- Amplification of 16S rDNA of isolates
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Table4- Comparison of 16S rDNA gene sequence of isolates with NCBI Database

Isolate Species Similarity | Accession number
PRB 9 Brevundimonas diminuta 98% KC252887.1
PRB 11 | Exiguobacterium sibiricum 99% NR075006.1
PRB 15 | Ochrobactrum grignonense 99% FJ950547.1
PRB 30 Ochrobactrum anthropi 99% AJ867295.1
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