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Production Characteristics of Bioflocculant by Achromobacter sp. JY-66. Woo, Jeong-Sook”, Jun-Young
Jeong ', Man-Jae Chung, and Dae-Hong Do?. Department of Food Science and Technology, Chungbuk

National University, C

1eorzg]u 360-763, Korea, "National Institute of Agricultural Science and Technology,

Suwon 441-707, Korea, “Dept of Food Science and Technolgy Chungcheono Junior College, Cheongwon 363-
890, Korea — Among microorganisms isolated from soil, YJ-66 strain was the best producer of Tocculant and
was examincd for flocculating ability in the active carbon and CaCl,. YJ-66 strain was identified to be a spe-
cies belonging to the genus Achromobacter. The optimum culture condition [or production of bioflocculant
with the isolated strain was for 72 hrs at 30°C and pH 7.5. The favorable carbon, nitrogen sources and inor-
ganic salts [or production of the flocculant were sucrose, peptone, MgSQ4 and KH-PO,, whosc optimal con-
centrations were 2%. 0.067%, 0.1% and 0.1%, respectively. Addition of the carbon and inorganic salts
significantly increased the production of [locculant. Compositions of optimized culture medium for biofloccu-
lant production by Achromobacter sp. YJ-66 were 2% sucrose. 0.067% peptone, 0.1% MgSO, and 0.1%

KH,POy, in initial pH 7.5 during at 30°C for 72 hrs.
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Fig. 1. Transmission electron micrograph of isolated strain
YJ-66.



Table 1. Identification with MIDI program of isolated strain
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TSRA [Rav 3.90] Alcaliganes . ... .... TN , 0.655
A plechaudii* , , . . ... ... ... ..., 0.655
A xylosoxydans . . . . . ... ... ., 0.587
A. x. denitrificans* , . . . . .. v 0,557
A, X, xylosoxydanst . . .. ., ,.,...... 0.424
PantoRd . . . . . v e a . v e v e e« . . 0477 (Entb. agglomerans, Erwinia herbicola)
P. agglomerans* . . . . ......... . . . 0.477 {Enth, agglomezans, Erwinia herbicola)
Serratid . . v . v e e e e e 0,392
S.ogrimesii . . .. ... ..., - 0.392
8. proteamaculana . . . . ..., ... ... 0.276 (Serratia liquefaciens)
8. plymuthiea . . . ... e 0,204
CLMN [Rev 3.90] Burkhelderia . . . . . . . . . v v L. L 0,420 (Pssudomonas pickaettii)
B,opickettid « v v v vy . v v oo s D420 (Psqudomonas pickettii)
Mcaligenes . . v v v v v v s e e e e e 0.267
A, faecalis . ... ... Ve e e, 0,267
A, xylomoxydans . . .. ... ....... v 0,160
A. x. denitraficans , ., . ... ... ...0.160
Klebgialla . . , . . . .. . . . .. ..., . v 0,25
K, terrigena , , , . . ... ..., ... 0.254
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Fig. 2. Photograph of active carbon suspension with a culture
broth of the isolated strain Y.J-66.

To test biotlocculation activity, 0.5 ml of culture broth and 0.5 ml
of 0.1% CaCly were added to 5 ml of active carbon suspension
and it was mixed vigorously for 10sec and stood ar room temper-
ature for 3min. A suspension without treatment of culture broth
was uscd as a control.

A : Control, B : Culture broth
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Fig. 3. Dry cell weight and flocculating activity of Achromo-
bacter sp. Y J-66 according to the incubation time,
Cells were cultivated with shaking in the isolation mediurn at 30°C
and pH 7.0.
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Fig. 4. Effect of temperature on dry cell weight and flocculat-
ing activity of Achromobacter sp. YJ-66.

Cells were cultivated with shaking in the isolation medium at pH
7.0 for 72 hrs.
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Fig. 5. Effect of initial pH on dry cell weight and flocculating
activity of Achromobacter sp. Y J-66.

Cells were cultivated with shaking in the isolation medium at 30°C
for 72hrs.

Table 2. Effect of carbon sources on dry cell weight and
flocculating activity of Achromobacter sp. YJ-66

Carbon sources Flocculzﬁili%)acuwty Dry c(egl/l ]j;/elght
Arabinose 0 0
Galactose 814 1.65
Fructose 0 1.48
Glucose 510 1.24
Xylose 0 0.17
Mannose 795 0.84
Maltose 800 1.43
Lactose 440 0.56
Sucrose 850 1.52
Raffinose 837 1.07
Dextrin 0 0.52
Glycerol 780 1.38
Starch 0 0.29
Inositol 845 1.7
Methanol 110 0.25
Ethanol 0 0.04
Sorbitol 730 0.84
Glucose+fructose 520 1.35
Control* 0 0

Culuvation was carried out with shaking in the isolation medium
containing 2% carbon source at 30°C and pH 7.5 for 72 hus,
* Control : No carbon source added.
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Fig. 6. Effect of sucrose concentration on dry cell weight and
flocculating activity of Achromobacter sp. YJ-66.
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Table 3. Effect of nitrogen sources on dry cell weight and floc-
culating activity of Achromobacter sp. Y J-66

. ting activity Dry cell weight
Nitrogen sources Flocculating activity Y cig

(unit} (g/l)
Ammonium chloride 816 1.07
Ammonium phosphate 774 1.14
Ammonium sulfate 780 1.11
Ammonium nitrale 840 1.09
Sodium nitrate 767 1.12
Cassamino acid 770 1.30
Casein 822 1.38
Glutamic acid 110 0.46
Tryplone 767 1.34
Peplone 855 1.64
Beel extract 780 1.5
Control* 715 0.55

Cultivation was carried out with shaking in the isolation medium
containing 2% sucrose and 0.2% nitrogen sources at 30°C and pH
7.5 for 72 hrs. * None : No nitrogen source added.
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Table 4. Effect of C/N ratio on dry cell weight and flocculating
activity of Achromobacter sp. Y J-66

C/Nratio  Flocculating activity(unit) Dry cell weight(g/L)

100 782 1.28

50 794 .30

40 794 [.32

30 856 1.74

20 788 1.60

15 803 1.54

10 756 1.48

5 664 1.39

3 367 1.60

1 198 1.29
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Tahle 5. Effect of inorganic salis on dry cell weight and floccn-
lating activity of Achromobacter sp. Y J-66

Flocculating activity  Dry cell weight

Inorganic salts

(unit) (g/L)
MgS0y4 850 1.06
MnSO, 773 1.21
FeSO, 195 1.17
CuS0Qy 115 0.98
ZnS0y 425 1.21
CaCl, 707 1.03
MnCl; 709 1.02
NaCl 700 1.04
MgS80, + MnSQy 770 1.48
Mg80, + NaCl 764 1.45
Mg804 + CaCl 438 1.04
MgSO4 + CuSOQ,4 248 1.05
Control* 98 0.83

Cultivation was carried out with shaking in the medium containing
2% sucrose, 0.067% peptone, 0.1% KH,PO,, and various inorganic
salts of 0.1% concentration at 30°C and pH 7.5 for 72 hrs.

*Control : No inorganic salt added.
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Fig. 7. Effect of MgS8Q, on dry cell weight and flocculating
activity of Achromobacter sp. YJ-66.

Cultivation was carried out with shaking in a medium containing
2% sucrose, 0.067% peptone, (0.1% KH,PO, and various concen-
fration of MgS0y4 at 30°C and pH 7.5 for 72 hrs,
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Fig. 8. Effect of KH,I'O4 on dry cell weight and flocculating
activity of Achromobacter sp. Y J-66.

Cultivation was carried out with shaking in a medium containing
2% sucrose, (.067% peptone, 0.1% MgSQO, and various concentra-
tion of KH,POy at 30°C and pH 7.5 for 72 hrs.
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