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Detection of Wastewater Ecotoxicity Using Virbrio ginghaiensis sp. -Q67 and Its

Impact Factors Analysis
MA Xiao-yan YAN Zhi—gang LIU YongH§un WANG Xiao—chang

(Key Laboratory of Northwest Water Resources Environment and Ecology Ministry of Education Xi‘an University of Architecture and
Technology Xian 710055 China)

Abstract:In this study the luminescent bacteria Virbrio ginghaiensis sp. Q67 was used to assess the acute toxicity of wastewater from
different treatment processes of the oxidation ditch plants. The impact factors of detection were also been analyzed. The results
indicated that all samples were showed stimulating effects when the acute toxicity of wastewater samples were tested immediately. When
the acute toxicity was tested after one day some samples showed inhibiting effects. When the samples of wastewater were treated with
0.45 pm membrane filtration the acute toxicity could be monitored authentically and accurately. After sterilization the acute toxicity
of wastewater was stable during in the days of depositing. Organic material in wastewater could be enriched with solid-phase extraction.
It could be well used to monitor ecotoxicity of organic substances in wastewater treatment units. The efficient concentration (ECs,)
values of progresses were as follows. The EC;, values of raw water primary settler effluent oxidation ditch effluent secondary settler
effluent and UV disinfection effluent were 11.44 11.96 21.05 16.06 and 15. 17 respectively. The ecotoxicity of wastewater in the
plant was removed by the process of oxidation ditch but the removal was very limited.

Key words:wastewater; acute toxicity; Virbrio ginghaiensis sp. Q67 ; impact factor; solid-phase extraction(SPE)
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25 mg/L.
20 + /-/'
/./' 1 /mgeLL"!
15 | ./ Table 1  Water quality of sewage from different processes after
./ different treatments/mgeL ™"
g1or /./ cop TN TP TOC
Vs ( )  338.00 39.87 2.08 107.80
051 Vs 0.45 pm 234.76 37.48 1.94  107.80
mmm—n" 341.37 32.84 2.04 167.90
or 1d 217.82 24.95 2.08  98.90
0 2 4 6 ' 10 12 12 16 1z 20 ( )  323.28 3115 2.41  107.80
B K I /b 0.45 pm 289.40 31.03 2.27 107.80
337.95 24.48 2.36 150.10
2 Q67 1d 215.16 18.83 2.41  86.65
Fig.2  Growth curve of Virbrio ginghaiensis sp. -Q67 ( ) 49.14 13.66 0.20 17.58
0.45 um 33.59 11.79 0.15 17.58
56.18 12.91 0.08  29.71
(E).
1d 31.91 10.32  0.11 19.82
( ) 31.24 13.91 0.20  11.85
) - 0.45 pm 26.17 13.06 0.12  11.85
E = x 100% @)) 47.43 12.98 0.05  25.41
0 1d 24.96 13.99 0.10  14.04
1.3 ( ) 38.35 16.62 0.41 18.82
COD. TN.TP { uv 0.45 um 30.10 15.99 0.15 18. 82
Y ( ) TOC 52.47 14.59 0.08  26.29
1d 25.44 15.67 0.10  16.54
TOC
2 2.2
2.1
100 mL 10 g
19 ~21
’ 2 10% 1d
4 h .5
d
v 0.45 pm 3
N 4
1 . 1
10. 14%  7.65%
0.45 pm 5 1d
; 2d
5 cob  ToC 50.63%  39.52% 44d
CoD  TOC - 1d
CcOD TN
cOoD 338.00 mg/L. 323.28 mg/L
217.82 mg/L. 215.16 mg/L TN 39. 87 CcOoD
mg/L. 31.15 mg/L 24.95 mg/L. 18.83 COD TN 54d
mg/L; N Uuv Uuv
TP 0.20 mg/L. 0.20 mg/L. . UV
0.41 mg/L 0.11 mg/L. 0.10 mg/L. 0.10 TP
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Table 2 Results of ecotoxicity of wastewater after solid—phase extraction
uv
ECs, 11. 44 11.96 21.05 16. 06 15.17
1) 50%
5  Ronco A E. Development of a bioassay reagent using
3 photobacterium phosphoreum as a test for the detection of aquatic
toxicants J . World Journal of Microbiology and Biotechnology
(1) 1992 8:316-318.
0.45 um 6  Girotti S Ferri E N Fumo M G e al. Monitoring of
; environmental pollutants by bioluminescent bacteria ]
COD TOC : 1d Analytica Chimica Acta 2008 608:2-29.
COD TN 7 —
. uv J . 1994 25(3) :273-279.
8 Zhao C Deng H P Li Y e al. Photodegradation of
Tp oxytetracycline in aqueous by SA and 13X loaded with TiO, under
(2) UV irradiation J . Journal of Hazardous Materials 2010 176:
1d 884-892.

9 LiuSS SongX Q Liu HL et al. Combined photobacterium

toxicity of herbicide mixtures containing one insecticide ]
(3) 0.45 pm Chemosphere 2009 75:381-388.

10 Zhou X F Sang W] LiuSS e al. Modeling and prediction for
the acute toxicity of pesticide mixtures to the freshwater
luminescent bacterium Vibrio ginghaiensis sp. Q67 ]

(4) Environmental Science 2010 22(3) : 433-440.

11 Ore S Todorovic J Ecke H et al. Toxicity of leachate from

bottom ash in a road construction J . Waste Management 2007
(5) 27:1626-1637.

12 Ma M Tong Z Wang Z et al. Acute toxicity bioassay using the
freshwater luminescent bacterium Vibrio ginghaiensis sp. Nov. -
Q67 ] . Bulletin of Environmental Contaminant Toxicology
1999 62(3) :247-253.

13 ( Vibrio
qinghaiensis sp. -Q67)

J. 1998 18(1):86-91.

1 Zhang S Y Zhang Q Darisaw S et al. Simultaneous 14 Zhu X W LiuSS Ge HL et al. Comparison between the
quantification of polycyclic aromatic hydrocarbons ( PAHs) short-term and the long-term toxicity of six triazine herbicides on
polychlorinated biphenyls (PCBs) and pharmaceuticals and photobacteria Q67 J . Water Research 2009 43:1731-1739.
personal care products (PPCPs) in Mississippi river water in 15  ZhangJ LiuSS Liu H L. Effect of ionic liquid on the toxicity
New Orleans Louisiana USA ] . Chemosphere 2007 66: of pesticide to Vibrio gqinghaiensis sp. 67 ] . Journal of
1057-1069. Hazardous Materials 2009 170: 920-927.

2 Oleszczuk P. Application of three methods used for the evaluation 16
of polycyclic aromatic hydrocarbons (PAHs) bioaccessibility for J . 1999 19(6):
sewage sludge composting J . Bioresource Technology 2009 9-12.

100:413-420. 17

3 Orecchio S Ciotti V P Culotta L. Polycyclic aromatic I . 1999 20(6) :80-83.
hydrocarbons (PAHs) in coffee brew samples: Analytical method 18
by GC-MS profile levels and sources J . Food and Chemical J ( ) 1999 18
Toxicology 2009 47:819-826. (1):98-102.

4 19 Kurama H Poetzschke ] Haseneder R et al. The application of

. 2008 27(5) :18-24.

membrane filtration for the removal of ammonium ions from
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potable water J . Water Research 2002 36:2905-2909. 23 M . (

20 El-Bestawy E  Albrechtsen H J. Effect of nutrient amendments ). : 2002.
and sterilization on mineralization and/or biodegradation of 24 Hernand M D Malato O Farré M et al. Application of ring
!4 Cdabeled MCPP by soil bacteria under aerobic conditions J . study: Water toxicity determinations by bioluminescence assay
International Biodeterioration & Biodegradation 2007 59:193- with Vibrio fischeri ] . Talanta 2006 69: 370-376.
201. 25 Amin A S Saber A L. Mohammed T Y. Study on solid phase

21 Egli M Mirabella A Kigi B et al. Influence of steam extraction and spectrophotometric determination of vanadium with
sterilisation on soil chemical characteristics trace metals and clay 2 3-dichloro-62 7-dihydroxy—1-naphthylazo) quinoxaline J .
mineralogy J . Geoderma 2006 131:123-142. Spectrochimica Acta Part A 2009 73:195-200.

22 ShiY M Xu L F Gong D Q et al. Effects of sterilization 26 N
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2010 11 26 2009
2009 { » N
87.1 ( { »87.1 276.2
Y72.7).
5421 ( ( Y5 421 Y3 669 ¢
Y3 051).
1.450 ( { 21.730 « »1.616



