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Tablel Theapplied areas of bioflocculants
Reryhropolist S1 (E. coli Sacchramycessp. )
NOG-1 Asp. sp. Js 4203
Asp. sojae AJ7002
Alcaligenes latus B-161% )
PF101 Paecilomyces sp. -1 ( )
Sporol actomyces sp.
ME3 P. alcaligenes 8742
C62
Oxillatoria sp. [%¥] (M2t Pp?* cd?* crit )
(Fsc27 )1
3 [38]
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) ) APR-
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1 14 L
FLO1 FLO5 1 ,FL0O8 8 [41]
.3 [23]
Saccharomyces cerevisiae 396-9-6V FLO1

URA3 ,



[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

(9]

( Reference) :

, ) [M].
,1990.

Ma Qingshan ,Jia Se,Sun Limin. Hoccular chemistry and floccu
lants[ M ]. Beijing: Chinese Environmentd Science Publishing
House,1990. (in Chinese)

' . [31.

,2003,25(2) :77 - 79.

Yu Rongshen, Xu Longun. Progress of the microbid floccuants in
wadewater trestment [J]. Environ.  Rollution and Protection, 2003 , 25
(2) :77- 79. (in Chinese with Endlish abstract)
: [J1. ,1993,20
(6) :362 - 367.
Wang Zhen. Progress of microbid flocculant studies[J] . Bulletin of
Microorganisms 1993 ,20 (6) :362 - 367. (in Chinese)

, , . [J3].

,1998 ,6(5) :57 - 61.
Xin Baoping ,Zhuang Yuanyi ,Li Tong. Progress of microbid floc
culant studies and application[J]. Environ. Si. Progr. , 1998 ,6
(5) :57 - 61. (in Chinese with English abstract)
) , . [J].

,1995 ,35(2) :121 - 127.
Wang Zhen ,Wang Kongxing,Xie Yumin. Study on bioflocculant-
producing microorganisms[J]. Microorganisms Journd , 1995, 35
(2) :121 - 127. (in Chinese with English abstract)

, , . [J1.

,2000,19(3) :128.

Huang Minsheng, Cheng Yongdgan, Zhang Guoyin. Decolorization
and degradation of dyes by white rot fungi[J]. Shangha Environ-
menta Science,2000,19 (3) :128. (in Chinese with English ab-
stract)

, , . [J3].

,1999 ,14(4) :72 - 73.
Xin Baoping , Zhuang Yuanyi , Song Wenhua. Study on decoloriza
tion of 1-amino-4-bromo-2-anthraquinonesulfonic acid by a superior
gtrain[J]. Research Environment and Develop ,1999 ,14 (4) :72 -
73. (in Chinese with English abstract)
Kurane R, Toeda K, Hatamochl K, Kahuno T. Culture conditions
for production of microbid flocculant by Rhodococcus erythropolis
[J].Biosci. biotech. Biochem. ,1994 ,58(11) :1589 - 1594.
[M].
,1998.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

87

Lian Bin. Sudy on the potassum releasng from minerds by sli-
cate bacteria[ M]. Guiyang: Guizhou Science and Technology
Publishing House,1998 . (in Chinese)
Levy N. Phydco-chemicd aspects in flocculation tonite sugpen-
gons by a cyanobacterita bioflocculat[J]. Water Research. 1992,
26(2) :239 - 254.
Zhen Wang. Screening of flocculant-producing microorganisms
and ome characterigtics of flocculants[J]. Biotechnology Tech-
niques,1994 ,8(11) :831 - 836.
[3].
,2000,20(2) :831 - 836.
Shao Qing. Study of high-effective decolor flocculation’ floccular
tion mechanism and gpplication[J]. Water Treat. of Inusry,
2000,20(2) :831 - 836. (in Chinese with English abstract)
Jarkko Hantuta ,Bamford D H. The eficiency of the protein- de-
pendent flocculation of flavobacterium 9. Is senstive to the comr
postion of grown medium[J]. Appl. Microbid ,1991 ,(36) :100 -
108.
Junji Watari ,Masayoshi Kudo ,Norio Nishikawa. Construction of
flocculent yeast cdlls by mating or protoplast fuson usng a yeast
cdl containing the flocculation gene FLO5[J]. Agri.Biol. Chem. ,
1990 ,54(7) :1677 - 1681.
[J]. ,1995,3(1) :65- 69.
Cheng Shupei ,Cui Yibin, Yang Liuyan. Progress in biotechnique
for breeding of high flocculating microorganisms[J]. Environmen-
ta Science Progresses, 1995,3 (1) : 65 - 69. (in Chinese with
English abstract)
Nocrio Shimiziu. Hocforming Bacteria Idated form Actiriated
Sudgein High-BOD Loading Treatment[J]. Fenment Technol. ,
1995 ,63(1) :67- 71.
) , [M].
,1985.
Weng Suying ,Qi Beijing ,Shi Jidiang. Environmenta microbiology
[M]. Bdjing: Science Publishing House,1985. (in Chinese with
English abstract)
[J]. ,1996 ,16(1) :7 - 8.
Zhang Benlan. High-effective, new —microbid flocculant studies
and application[J] . Water Treatment of Industry ,1996 ,16(1) :7
- 8. (in Chinese with English abstract)
Kurane R, Toeda K, Toead K. Screening for and characterigtics of
microbid flocculants[J]. Agric. Biol. Chem. ,1986 ,50(9) : 2301
- 2313.
[J91. ,2001 ,23(1) :56 - 58.
Liu Desheo ,Zheng Qiang. Study on environmenta biologica tech-
nology and its application to water pollution control [J].
Chongging Environmenta Science ,2001 ,23(1) :56 - 58. (in Chi-
nese with English abstract)



88

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

. BR
[31. ,2002 ,24(1) :19- 20,25.
Hu Qingha , Guan Lili ,Zhuang Qiusong. Research on treat ment of
sulfanilamide wastewater by means of SBR[J]. Environmenta
Pollution and Protection , 2002 ,24 (1) :19 - 20,25. (in Chinese
with English abstract)
[J]. ,1999 ,12(3) :22 - 27.

Quan Xiangchun,Liu Zuoca , Fan Gangyu. Bioaugmentation and
its application in wastewater treatment [J] . Research of Environ-
menta Sciences,1999,12(3) :22 - 27. (in Chinese with English
abstract)
Brindle K ,Stephenson T. The goplication of membrance biologica
reactorsfor the treatment of wastewater [J]. Biotechnology and
Bioengineering ,1996 ,49(6) :601 - 610.

[91. ,2002 ,15(2) :19- 21.
Wang Qingsheng,Li Handong,Xi Beidou. Sudy on treatment of
nitrobenzene wastewater by usng white rot fungus[J]. Research
of Environmenta Sciences,2002,15(2) :19 - 21. (in Chinese
with English abstract)

[J].
,2002 ,25(1) :53 - 45.

You Yingjiu. Advances in studying and producing of microbid
flocculant[J]. Environmentad Science and Technology ,2002 , 25
(1) :53- 45. (in Chinese)

[J]. ,1997 ,3(1) :67 - 70.
Li zhiliang, Zhang Benlan. Screening of microorganisms which
produce flocculants and their flocculantion effect experiment[J].
MicroorganismsJournd ,1997 ,3 (1) :67 - 70. (in Chinese with
English abstract)
[J1. 11999 ,12(1) :22 —24.
Song Wenhua, Hu Guochen, Yan Hui. The properties of an-
thraxquinone dye and intermediate of flocculent microorganisms
[3]. Environment and City Zoology,1999,12 (1) :22 - 24. (in
Chinese with English abstract)

[J91. ,1998 ,17(4) :355.
Meng Qin L u Dewe ,Zhang Guoliang. Sudy on the application of
bioflocculant-biomaterid [J]. Environmentad Chemistry ,1998,17
(4) :355. (in Chinese with English abstract)
, . [3].

(9) :45- 46.
Li Zheolong, Yu Xingying. Microbid flocculants[J] . Shangha en-

,1991,10

vironmenta Science,1991,10(9) :45 - 46. (in Chinese with Eng-
lish abstract)

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[J1. ,1997 ,10(4) :5- 8.
Zhuang Yuanyi ,Li Tong,Song Wenhua. Sudy on the remova of
turbidity and colority from aqueous samples[J] . City Environment
and City Zoology ,1997,10(4) :5 - 8. (in Chinese with English
abstract)
NamJ S,Kwon G S,Lee SO, HwangJ S,LeeJ D, Yoon Bo.
Bioflocculant produced by Aspergllus . JS42 [J]. Biosti
Biotechnol Biochem ,1996 ,60(10) :325 - 327.
Ryuichro Kurane, Yasuhiro Nohata. microbid flocculation of
wadter liquid and oil emulson by a bioflocculant from acaligenes
latus[J]. Agric. Boil. Chem. ,1991 ,55(11) :1127 - 1129.
Bender J ,Archibold E R, Ibeanuis V , Guld J P. Lead remova
from contaminated water by a mixed microbid ecosystem[J]. War
ter Sci Technol. ,1989,1:1661 - 1665.
, . [J1.
,2000,20(5) :1- 3.
Xu Bin, Wang Jing. Research and application of flocculant pro-
duced from microorganisms by usng wastes[J]. Water Treatment
of Industry,2000,20(5) :1 - 3. (in Chinese with English ab-
sract)
[M].
Cheng Shupei . Environment biology technology[ M]. Nanjing:Nar

,1994.

jing Universty Publishing House,1994. (in Chiness)
9. ,2001,23(2) :71- 74.

Gong Liping, Zhang Jiayao ,Luo Yuxuan. Review on gpplications
and prospects of microorganismsin environmenta protection[J].
Chongaging Environmenta Science ,2001 ,23(2) :71 - 74. (in Chi-
nese with English abstract)
Ishidar Fujii K, Kurana. Breeding of flocculant Industrid acohol
yeast strans by sf-cloning of the flocculation gene FLO1 and re-
peated batch fermentation by tranform ants[J].Journd of Gen-
erd and Applied Microbiology ,1998 ,44(5) :347 - 353.
Shinohara T,Marniya S, Takeda K. Introduction of flocculation
property into wine yeasts by hybridization[J].Journd of Fermen-
tation and Bioengineering ,1997 ,83(1) :96 - 101.

, , . [J1. ,
2000,22(2) :18- 21.
Li Heping, Zheng Zegen, Zhu Zhu. Microbid flocculant [J].
Chongging Environmenta Science ,2002 ,22(2) :18 - 21. (in Chi-
nese with English abstract)
Thomas C R. Micromanipulation measurementsof biologicd mate-
rids[J] . Biotechnology L etters,2000,22(7) :531 - 537.
Serge Stoll ,John Smith. Computer Smulation of Hocculation Pro-
cesses: The rolesof chain conformation and chain/ colloid concen-
tration ratio in the aggregate structures[J].Journd of Colloid and
Interface Science ,1998 ,205(2) :290 - 304.



89

Progress of Microbial Hocculant Sudy and its Application

CHEN Ye', LIAN Bin'?
1. Chemistry and Bioengineering College, Guizhou of University Technology, Guiyang 550003, China;
2. Biology Sciences College, Nanjing Normal University, Nanjing 210097, China

Abgract : Microbid flocculants is a kind of metabolite produced by microorganisms, which has flocculabity. Microbid
flocculants are widdy used in wastewater treatment and some industria sgparating procesing. They have better floccular
bility properties than that of inorganic and organic macromolecule flocculants. In this paper , a review on the microbid
flocculant’ s study and its gpplication is presented. Some examples of the microbid flocculants gpplication in wastewater
treatment and other fidds are given aswdl. Finaly , the gpplication market and developing trendsof microbia flocculants
was discussed.
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