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Culture Medium and Grading Culture Technics for Bioflocculant Production by

Paenibacillus polymyxa GA1l
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Abstract: A bacterial strain named GA1 which can produce bioflocculant with high flocculating activity was isolated from soil. The
strain was identified as Paenibacillus polymyxa according to its morphological, physiological and biochemical characters, as well as
165 rDNA sequence ( GenBank Accession number:
extract were the optimal carbon and nitrogen sources for bioflocculant production. Furthermore, the mass ratio of sucrose to yeast

DQ166375) similarity comparison. The results indicated that sucrose and yeast

extract and the optimal sucrose concentration were ascertained. The optimum component proportion of medium ( g/L) is sucrose
40.0, yeast extract 4.0, K,HPO, 5.0, KH,PO4 2.0, NaCl 0.1,
temperature, agitation rate and inoculation quantity of strain GA1 were ascertained. Based on the relation of bacterium growth and

MgS0y4 0.2, The culture conditions including initial pH,

bioflocculant production, grading culture was applied to bioflocculant production of GAL. The experimental result show that grading
culture can keep high bioflocculant yield as well as shorten time of flocculant production.
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Fig. 1  Effect of carbon sources on bioflocculant vield of GA1
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Fig.2 Effect of nitrogen sources on bioflocculant vield of GA1
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Fig. 5 Effect of different culture conditions on GA1 growth and biofloceulant production
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Fig. 6 The course of GA1 growth and bioflocculant production on different culture technics

PRk, 12 H 43 B 77 ¥4 8 95 1R 4 19 167 v 1 Bk
(MIW-%¢hﬂt%ﬁméwmfﬁﬁwﬂmw
B IR WA AE M A ALmeiwAMMM
mﬂnma¢ﬂwmmﬁ¢%% £, T4 7 B
ﬁ%ﬁ&wmmiumemﬁﬂhﬁﬁwL%ﬁ#
T ik RE N O S A W R B A U AR AR S P R A
5 % AEH.

3 i

(1) ZREFEFF I GA 1 P~ LB LLEBEE

B, B RES T4 by SO fe

HA AR EIRIE I (gf L) J: BEHE 40. 0 8% B}

% 4.0 .K,HPO, 5.0 .KH,PO4 2.0 .NaCl 0.1 .

MgS0,4 0. 2.

(2) 1% B AR = 2R R IR B R BE T 4f pH 0 [l 4%
7, BA pH6. 5 76 45 Ay dg s b i O A9 8 75 0 1
ARG MO 19 40) 4 R AR FFAEAE 1.0 % 10° CFU/ mL AC
A A PR ) G W AR 25 CAa Ay, FRIKIH
JEZ R 100 v/ min. B4R A4 K10 5 0E % 7E 30 CAE
A7, FEIE FEZ 4 150 v/ min.

(3) R B IR0 T2, B AR e
2 B, BNEERE SR 24h, B FRIRE N 30°C, 4%
PRI Ry 150 v/ min, 15557 )5 30 32h [3ELE N 25 °C,
TR EE R 100 v/ min. SRH 20 BORT IR 66 5 K IR

R R P VR A O B 2R AR, R IR 2R RE A 1 7 R

(17.42 g/ L), [F) i SCHERF A ) 3145 H 5] 56h.

S Cik:

[ 1] Salehizadeh H, Shojaosadati S A. Extracellular biopolymerie
floceulants recent trends and biotechnological importance| J].
Biotechnilogy Advances, 2001, 19(5):371~ 385.

[ 2] Kumar C G, Joo H S, Choi ] W, et al. Purification and
characterization of an extracellular polysaccharide from
haloalkalophilic Bacillus sp. 1F450[ J]. Enzyme and Microbial
Technology, 2004, 34(7): 673~ 681.

[ 3] Sheng G P, Yu H Q, Yu Z. Extraction of extracellular
polymeric  substances from the photosynthetic bacterium
Rhodop seudomonas acidophila | J].
Biotechnology, 2005, 67 (1): 125~ 130.

| 41 Salehizadeh H,

Applied Microbiology and

Vossoughi M,  Alemzadeh 1. Some
investigations on  bioflocculant  producing  bacteria [ ] ].
Biochemical Engineering Journal, 2000, 5(1): 39~ 44,

[ 5] RS, fhHim, 2GS W SRR BP25 (R 4k S AL I 4
FIBEFELD] . G274, 2001, 41(3): 348~ 352,

[ 6]  ZEhrm, sfom, BRoE . 5P 205 MBFTRI21 (1 22541
FELJ]. BREERRSE, 2004, 25(3): 69~ 72.

[ 71 USEHS. GGEST, B HOCFAURT I A25 7 M 40 4 k5 i)
WFGELI]. SRHERF254), 2001, 21(Suppl): 47~ 52.

| 8] LiY, He N, Guan H, et al. A novel polygalacturonic acid
bioflocculant ~ REA-11  produced by Corynebacterium

glutamicum: a proposed biosynthetic pathw ay and experimental

confirmation| J]. Appl. Microbiol. Biotechnol.. 2003, 63(2):

200~ 206.



7

7

H

P 1449

[9]

[ 10]

[11]

[12]

[13]

Zhang J, Liu Z,
biofloceulant

Wang S, et al. Characterization of a

produced by the marine myxobacterium

NU-2[J]]. Appl
2002, 59(4):517~ 522.
He N, Li Y, Chen J,

bioflocculant  from a

Nannocystis sp. Microbiol.  Biotechnaol. ,

et al. ldentification of a novel

newly isolated  Corynebacterium
glutamicum | )). Biochemical Engineering Journal, 2002, 11
(3): 137~ 148.

I, T, AR, SRR R R SR AR AT ). N
LIRS, 2003, 9(1): 67~ 70.

Kumar C G, Joo H S, Kavali R, et al. Characterization of an
extracellular  biopolymer flocculant
Bacillus isolate [ J].
Biotechnology, 2004, 20 ( 8): 837~ 843.

M, Bk, S, . AL R A R AR AL U O B
FUREHLERRIE AL D). w20 ol R 2R 2R, 2004, 36(6): 759
~ 692,

from a haloalkalophilic

World Journal of Microbiology and

[ 14]

[ 15]

[16]

[17]

[ 18]

[ 19]

Hiki#t, 2001. 69~ 77.

PP, HOAR, ol 50 Bl B R R 7 AR R O 3 R B
HER W SIRESEL D). BB R S SR, 2001, 94(2): 12~
15.

EBL EALAE, WL S JLBR Z0RER 2 G IR 1 B
[1]. PiEderdi, 1995, 35(2): 121~ 129,

Shih I L, Van ¥ T. Yeh L C, et al. Production of a
biopolymer flocculant from  Bacillus  Licheniformis and its
floceulation properties| J]. Bioresource Technology, 2001, 78
(3): 267~ 272.

He N, Li Y, Chen J. Production of a novel polygalacturonic
acid bioflocculant REA-11 by Corynebacterium glutamicum
[J]. Bioresource Technology. 2004, 94( 1): 99~ 105.

Jang ] H, lke M, Shin M K., et al. Production of a novel

bioflocculant by fedbatch culture of Citrobacter sp. [ 1].

Biot ﬁ('.hnnh}gy L(-‘.tl(-‘.n-'.. 2001. 23( 3):593'- 597.



