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A Review of studieson pollution of cyanobacter al toxins n dr nking water

Zuo Jinlong Cui Fuyi Liu Zhixieo
(School of M unicipal and Envirormental Engineering, Harbin Institute of Technology, Harbin 150090)

Abstract The gradually serious eutrophication of fresh waters has been a global enviormental problem.
Cyanobacteria and its toxins have many negative influenceson conventional processes for drinking water purifica-
tion, and may increase the difficulties in the water treament The treament techniques for cyanobacteria in
drinking water were introduced in this article M earwhile, ranoval efficiency and Iimitation of different methods
were analyzed systamatically and sime scientific tendencieswere progpected
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Tablel Toxnsgenerated fram cyanobacteria n freshwater
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Fig 1 Molecular structure of microcystins
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Table2 Camparison of advantagesand disadvantages of analytical methods for algae toxins
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Table4 Processand removal efficiency of algae toxns treatment

(%)

M M, 0, 0,

1 AL (D)5~ - - 14 18 29 32

2 -FeCl;- - - 0 16 0 9

3 -PACAL (80,) 3- - 20 34 19 13

4 Al (304) 3~ -PAC- - 100 100 100 100

5 O3 Al (2y) 3- - - 100 100 100 100
(2) : :

1 0pgiL, : ;
O; +
+
(3) [1] Tanas J. ,Malgorzata T. , Katarzyna |. , et al Elmination
' of microcystins by water treament processes Exanples fram
’ Sulejov Resenoir, Poland W at Res , 2005, 39 (11) : 2394
) 2406
[2] MonicaB., Cintia F ,Josp R., et al Detemination of mi-
(4) crocystin variants and related peptides present in a water
bloam of Planktothrix (Oscillatoria) rubescens in a Yanish
drinking water resenoir by LC/ESIHM S Toxicon, 2004, 44
! (8):881 886
[3] : , .o

(5) : . , 2001,

17(9): 797 798
[4] Ireneuz M., Paulina S, Tarczynska, et al Toxicity of mi-
crocystin fran cyanobacteria growing in a source of drinking
’ ! water Camparative Biochemistry and Physiology, Part C,
) 2004,139(1 3):175 179
, [5] Geoffrey A.C.,Louie F.M., Janes SM. Cyanobacterial
(6) toxins Risk managanent for health protection Toxicology
and Applied Phamacology, 2005, 203 (3) : 264 272
[6] , .
: 1 0pglt ,2001,88(4): 35 37
[7] : :
, 1995, 12
(5):196 199
[8] Stefan J.H., Bettina C.H., Daniel R.D. Occurrence and
elimination of cyanobacterial toxins in drinking water treat-
’ ment plants Toxiocology and Applied Phamacology, 2005,
(7) , 203 (3):231 242
[9] Sivonen K., Jones G Cyanobacterial toxins In: Chorus |.,
Bartran J. , editors Toxic cyanobacteria inwater A guide
their public health, monitoring and management London:
WHO E&FN SFON, 1999.41 111
[10] HongXing S, Jiu-Hui Q. ,AiMinW., et al , Degrada-
(microcystin test kit) tion of microcystins in aqueous lution with in situ elec-

(8)



13

trogenerated active chlorine Chemogphere, 2005, 60: 326
333
[11] Rivassau C. ,Martins S , HennionM . C D etem ination of
sme physicochemical paraneters of microcystins ( cya
nobacterial toxins) and trace level analysis in envirormen-
tal samples using liquid chromatography: Journal of Chro-
matogrgohy A, 1998, 799 (1 2): 155
[12] , , .
,1997,9(6): 335 336
[13] World Health Organization WHO Guidelines for drinking
water quality, 2nd ed Geneva Elsevier, 1998
E D. Hilbom,W. W. Camichael,M. Yuan, et al A smple
colorimetric method to detect biological evidence of human
exposure o microcystins Toxicon, 2005, 46 (2) : 218 221
Repala J. , Erkamaa K. Kukkonen J Detection of micro-
cystinswith protein phophatase inhibition assay, high-per-
fomance ligquid chromatogrgphy-UV detection and enz-
eyme-linked mmunosrbent assay caomparin of methods
Analytica ChimicaA cta, 2002, 466: 213 231
Robillot C. , Hennion M. C  Issues arising when interpre-
ting the reaults of the protein phogphatase 2A inhibition
assay for themonitoring of microcystins A nalyticaChimica
Acta, 2004, 512: 339 346
Vieira J.M.S , Azevedo M. T. P M icrocystin production
by Radiocystis Fernandoi i®lated fran a drinking water
resenoir in the city of Belén, PA, B razilian Amazonia re-
gion Toxicon, 2003, 42: 709 713
Hummert C. , ReicheltM. Identification of microcystins in

[14]

[15]

[16]

[17]

[18]

cyanobacteria from the B leiloch fomer drinkingwater res

enoir Chemogphere, 2001, 44: 1581 1588

Gago-M artynez A. Further mprovaments in the gpplication

of high-perfomance liquid chranatogrgphy, cepillary elec-

trophoresis and capillary electrochramatogrephy © the a

nalysis of algal toxins in the aquatic enviorment Chromar

togrgphy, 2003,992 (A) : 159 168

[20] Brittain S ,Mohaned Z.A. ,WangJ Iolation and charac-
terization of microcystins from a River Nile strain of Oscil-
latoria tenuis Agardh ex Gamont Toxicon, 2000, 38: 1759

1771

[21] McDemott C.M. , FeolaR. , Plude J Detection of cyano-
baterial toxins (microcystins) in water of Northeastem
Wisonsin by a nev immunoassay technique Toxicon,
19095, 33: 1433 1442

[22] Nagata S , Tsutsumi T. Enzyme mmunoassay for direct de-
temination of microcystins in envirormental water Joumnal
of the A ssociation of Official A nalytical Chemists Interna-
tional, 1997, 80: 408 417

[23] MorrisR. J. ,WilliansD. E.,Luu H.A., et al The ad-

mption of microcystinL R by natural clay particles Toxi-

oon, 2000, 38(2) : 303 308

Carltle P R Further studies © investigate microcystin1 R

and anabxin-A ramoval fram water Nev York: Soringer,

1994

[19]

[24]

[25] , : ,

. ,2000,11(2):76 78

[26] : : :

1995,5:32 33
[27] Angeline K-Y Lam, Ellie E P. ,David Sink, et al Chanmi-
cal control of hepabtoxic phytoplankon blooms plica-
tions for human health Wat Res , 1995, 29 (8) : 1845
1854
Stefan J H. ,Daniel R D.,Bettina C H. Effect of ozna-
tion in drinking water treament on the removal of cya
nobacterial toxins and toxicity of by-products after ozona-
tion of microcystinl R Envirorment Toxicology, 2000, 12
(6):564 573
[29] Liu I ,Lavton L.A. , Roberton P. K M echanistic studies
of the photocatalytic oxidation of microcystin1R: An in-
vestigation of by-products of the decomposition process
Environ. Sci. Tecnnol. , 2003, 37 (14) : 3214 3219
Taji K., Setauda S ,Watanuki T., et al M icrocystin lev-
els during 1992-1995 for L akes Sagami and Tsukui Jgpan
Nat Toxins, 1996,4(4):189 194
Peta Joanne Senogles , J. Ashley Soott, Glen Shaw. Effi-
ciency of UV treamentwith and without the photocatalyst
titanium dioxide for the degradation of the cyanotoxin cy-
lindroppemopsin Resource and Envirormental B iotechnol-
ogy, 2000, (3):111 125
Shephard G S, Stockenstrom S, de Villie rsD. Degrada-
tion of microcystin toxins in a falling film photocatalytic
reactor with immobilized titanium dioxide catalyst
Wat. Res ,2002,36(1): 140 146
[33] : : :

[28]

[30]

[31]

[32]

, 2004, 20 (7) : 875

876

[34] Neumann U., Weckeser J Elimination of microcystin
pep-tide toxins from water by reverse osnosis Envion
Toxicol and W ater Qual, 1998, 13(2) : 156 164

[35] Jones G.J. ,BoumeD. G, Robert L. D egradation of the cy-
anobaterial hepatoxin microcystin by aquatic bateria
Natural Toxins, 1994, (2):228 235

[36] : , .

. ,1999,2:138 140

[37] Holst T. , et al Degradation of microcystin in sediments at
oxic and anoxic denitrifying conditions W at Res , 2003,
37: 4748 4760

[38] Maatouk I ,BouaichaN. , FontanD. , et al Sea®nal varia-
tion of microcystin concentrations in the Saint-Caprais res
enoir (France) and their removal in a snall full-scale
treatment plant W at Res , 2002, 36: 2891 2897

[39] Himberg K. , KeijolaAM , HiisvirtaL. , et al The effect of
water treament processes on the removal of hepattxins
fran microcystis and ocillabria cyanobacteria A laborato-
ry study. Wat Res ,1998,23(8):979 984



