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Identification of a phosphate-accumulating bacteria strain and
influencing factors on poly-p-hydroxybutyrate accumulation

ZHAO Mei, JIN Zi-jing, LI Bo, LIU Zhe-jun, ZHAO Min", SUN Yi-ping

(College of Life Sciences, Northeast Forestry University, Harbin 150040, China)

Abstract: LB4, a phosphate-accumulating strain with the ability of poly—p—hydroxybutyrate(PHB) granules accumulation,
was isolated from activated sludge of SBR in treatment equipment of wastewater. Through the analysis from
morphological, biochemical characteristics, and identification using 16S rDNA sequence approach, LB4 was proved to be
a subspecies of Acinetobacter baumannii. The influence factors for PHB accumulation were investigated by alternative
cultivation of anaerobic-aerobic cycle. The results showed that the favourite conditions for the strain to accumulate PHB
at the beginning of anaerobic phase was at temperature 35 ‘C, pH 8.0, COD 2 000 mg/L, and with short-term phosphorus

inhibition, the maximum accumulation of PHB could reach to that of 32.6% dry weight of the strain.
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Fig. 1 Electron micrograph of the strain (x20 000)
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Table 1 Physiological and biochemical characteristics of the strain

4 °C
+ 30 C
V.P - 45 C
- 60 C -
pH5.7
+ 2% NaCl
7% NaCl _

+ o+

+

ccyz3 cc_33

16S rDNA ( 2
EU760628  EU760625



204 (

)

http://www.hunau.net/qks 2014 4

99%
LB4

(Acinetobacter baumannii) Acinetobacter

baumannii LB4

Abaum annii EU760625.seq

LB4.seq

Abaum annii EU760628.seq

Abaum annii AY738399.seq

Abaum annii AB109775.seq

Abaum annii EU584520.seq

|Abaum annii EU236731.1.seq
|

Abaum annii EF514909.seq
Abaum annii EU734819.seq

Abaum annii EU734819.seq

625.0

— "
Abaum annii FJ855135.seq

T T T
600 500 400 300

200

T 1
100 0

2 LBAEMMIRGZREN
Fig.2 Phylogenetic tree of the strain LB4
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Table 2 Strain dry weight and PHB mass under 1 L of LB4 with

different conditions

/ PHB/mg PHB
mg 1%
pH 5 783.20 60.1 7.70
6 1 155.30 114.6 9.90
7 1236.30 211.4 17.10
8 1195.80 229.6 19.20
9 1036.70 169.0 16.30
10 772.50 83.4 10.80
() 10 998.70 100.9 10.10
20 1011.30 175.5 17.40
25 1 135.60 210.5 18.50
30 1175.80 232.8 19.80
35 1 264.60 268.1 21.20
40 738.20 57.6 7.80
COD CODsg 1132.46 146.2 12.91
COD; 00 1318.77 274.7 20.83
CODjgp0  1712.68 472.7 27.60
CODsop0 2 503.41 623.6 2491
1619.70 510.2 31.50
1621.50 528.6 32.60
1 675.00 515.9 30.80
1 695.30 466.2 27.50
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Fig.3 UV absorption spectra of PHB sample and reference substance
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