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Screening of Flocculant-producing Strains from Soil Microorganism
and Optimization of Their Cultural Conditions
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Abstract: An optimum strain CSB3 with high flocculating activity was chosen by preliminary screening
and rescreening from 17 strains of bacteria which were isolated from 3 kinds of cultivated soil in the area of
Poyang Lake. By preliminary identification CSB3 was discovered as a rod gram — negative strain. Then the
major factors of impacting flocculation effect were analyzed and the best cultural conditions of CSB3 bacterial
strain were studied by single factor test and orthogonal design test. The experimental results showed that metal
ion Mg”" had a significant effect on flocculation activity from the producing strain Mg’ * was more appropriate
for flocculation aid to the producing strain. The flocculation activity from the producing strain concentrated

mainly on supernatant ( flocculation rate 71.4%) which showed that the microorganism flocculant was an
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extracellular matter secreted by germ cell in the fermentation process. It had better flocculation rate when the

stirring rate was 80 — 120 r/min. The optimum culture conditions were: quantity of 1% ( g/mL) Mg’ 3 mlL

pH 12 agitating rate 120 r/min temperature 30 °C

cultivated for 26 —28 h in Erlenmeyer flakes. The strain

produced a strong-activity flocculant and its best flocculating rate to 5%o kaolin suspension could reach 93.1%.

Key words: microbial flocculent; screening; culture condition; cultivated soil

S

crobial Flocculants MBF)

acrylamide) °

DNA

1.1

L. 0.5 g/L.

24 h.
1.2

(1)

30 C
1.3
1.3.1
250 mL

B /Ax100%
1.3.2
(12 ~49 h) .

( PAHs)

3

o

( Mi-
( Poly—

20 ¢/L.K,HPO, 5 g/L.KH,PO, 2 ¢/L.( NH,) ,SO, 0.2 g/L.NaCl 0.1 g/
0.5 g/L.MgS0O, 0.2 g/L. pH =8,

3 10 g 100 mL 80 mL
10 mL 100 mL 100 mL
o : 24 h N
o 30 °C 140 r/min
30 C 24 h.
0 80 mL 5% 100 mL 1 mL
o (2) o
30 mL 50 mL
24 h o
o 400 mL
5% 1 mL 5 min 751
550 nm E° . E= A-
A 550 nm B 550 nm
1
(1% (g /mL) Ca’" Mg’ " .Fe’ " A" 1% CaCl, 1% MgCl, 1%
). pH (2.0~13.0) ., (10 ~50 C) .

FeCl,+1% AL ( SO,) ,
. (20 ~120 r/min)

o



819

4
2
2.1

17 3 ( Do
CSB1 CSB2 CSB3 o CSB3
13
Tab.1 The morphology characteristics and flocculation rates of three kinds of strains
1%

Code Colonial morphology Germ morphology  Flocculation  Flocculation rate

CSB1 + 44.3

CSB2 + 50.4

CSB3 + + 65.7

+ + + . o

+ indicating having flocculation + + indicating having better flocculation.
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Fig.1 The relationship between incubation time and flocculation rate
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Fig.2  The relationship between the quantity of metal ion and flocculation rate
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Tab.2 Effect of Fe’* and AI’* on flocculation rate
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Tab.3 Distribution of flocculation activity in culture solution

Experimental sample Supernate Culture solution Bacterial cell suspension Liquid nutrient medium
/% Flocculation rate 71.4 61.5 29.5 -5.0
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5 2
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Fig.5 Effect of agitating rate on flocculation rate
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2.2.7 Mg**.pH .
( 4. 4 A,B,C.D, 9
A,B,C,D,. o
A;B,C,D, 1% ( g/mL) Mg**
3mL pH 12 120 r/min 30 C»
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Tab.4 Orthogonal design and its results
Factor
! Blank Actual %
o min- an ctua
Test code Mg** /mL pH /(= min ) I Flocculaction
Agitating rate Temperature space measurement
1 2 11 80 30 0.539 0. 100 81.4
2 2 12 100 40 0.547 0.053 90.3
3 2 13 120 50 0.578 0. 065 88.8
4 3 11 100 50 0.547 0.061 88.8
5 3 13 80 40 0.539 0.058 89.2
6 4 11 120 40 0.565 0.124 78.1
7 4 12 80 50 0.523 0.055 89.5
8 4 13 100 30 0.533 0.056 89.5
9 3 12 120 30 0.578 0.040 93.1
K, 86.83 82.76 86.70 88.00 1 A;B,C,Dy;
K, 90. 36 90. 96 89.53 85.86 1 A,B,C,D;;
K, 85.70 89.16 86. 66 89.03
R 4.66 8.20 2.86 3.16
Mg™* . pH Mg .pH . o

Blank space showing room temperature absorbance not adding Mg>* and not adjusting pH actual measurement showing the

absorbance based on effect from Mg®* pH agitating rate and temperature.
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