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Polysaccharide Bioflocculant Produced by Lactobacillus jensenii YW-33 and Its Production Con-
dition. Ho-Chan Seo, Yang-Mun Choi', Hong-Yon Cho* and Han-Chul Yang. Graduafe School
of Biotechnology, Korea University, Seoul 136-701. Koreq, Institute of Biotechnology, Korea
University, Seoul 136-701, Korea— A bioflocculant producing bacterium for wastewater treatment was
isolated and identified as Lactobacillus jensenii. The bioflocculant was supposed as a polysaccharide.
Lactobacillus jensenii YW-33 produced the flocculant with highest activity in the medium composed of
2% sucrose, 0.05% tryptone, 0.5% vyeast extract, 0.01% K,HPO,, 0.01% KH,PO,, 0.01% NaCl, 0.005%
MnSO, - 5H,0 and 0.2% Tween 80. The optimal culture pH and temperature were 7.0 and 25°C, respec-
tively. In the time course of production with jar fermentor, the productivity of the flocculant was in-
creased in proportion to the cell growth and the cultivation time for maximum production was 24 hrs,

showing flocculating activity of 1,130 units per ml.
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Flocculation activity (U/ml) = X 100 x dilution rate

A: Absorbance of reference sample

B: Absorbance of reaction mixture
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Table 1. Flocculating activities of culture fluids against kaolin and various wastewaters

, . | Soybean curd Pharmaceutical
Kaolin Swine wastewater > 3
wastewater wastewater

Strain Abs. at F?()i:culatmg NTU N’I"l{ removal NTU NT‘U' removal NTU NTU removal

550 nm activity (U/ml) efficiency (%) efficiecy (%) efficiency (%)
Control 1.91 0.0 172 0.0 68.0 0.0 74.7 0.0
YW- 2 0.51 734 134 22.3 16.2 76.2 28.0 02.5
YW- 8 0.55 738 128 25.5 15.9 76.6 28.3 62.1
YW-27 0.76 605 124 28.3 16.5 75.7 29.8 60.1
YW-32 0.66 657 117 32.3 29.3 56.9 37.6 49.7
YW-33 0.50 765 116 30.9 15.0 77.9 31.8 574
YW-74 0.59 645 135 21.8 14.9 78.2 33.5 37.5
YW-85 0.98 466 177 20.9 14.4 78.8 35.7 52.2
YW-86 0.83 546 175 21.5 31.4 58.0 14.1 79.3
YW-91 0.84 541 167 253 33.1 55.7 12.2 82.1
YW-93 0.72 606 165 26.0 36.8 50.7 17.5 74.3
YW-94 0.71 610 179 20.0 34.3 541 15.9 76.6
YW-95 0.90 507 177 20.9 35,7 52.2 16.4 75.9
Lactobacillus acidophilus 1.63 150 182 - 22.7 66.6 26.8 64.1
Lactobacillus casei ATCC 4646 0.52 730 145 15.8 15.5 77.2 21.6 71.1
Lactobacillus fermentum 1FO 3071 1.71 108 170 1.3 42.3 37.8 36.5 51.1
Lactobacillus sporogenes 0214A 1.04 458 151 12.6 432 36.4 42.5 43.1
Leuwconostoc mesenetroides 0.47 756 141 18.1 15.8 76.8 26.3 64.8
Streptococcus lactis 1.69 117 156 9.2 50.3 26.1 33.6 551
Streptococcus mutans E49 [.51 208 180 25.6 62.4 15.4 79.4

'Raw swine wastewater was filtered with the sieve of 35 mesh. “Soybean curd wastewater was treated in photosynthetic bacteria reactor
by Rhodospillium rubrum P17. "Pharmaceutical wastewater was taken from antibiotic fermentation process.

Fig. 1. Scanning electron micrograph of the strain Lac-
tobacillus jensenii YW-33 (bar: t um).
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Table 2. Morphological and biochemical characteristics of
strain YW-33

YW-33

Lactobacillus
jensenit
Morphological characteristics
Gram stain + +
Shape Rod Rod
Cell size 0.5~0.7X 0.6~0.8 x
0.2~0.4 um 2.0~4.0 4m
Motility - -
Spore formation - -
Physiological characteristics
Optimum temperature 25T 3G

Catalase - -
Arginine decarboxylation - .
Gelatin liquefaction - -
Nitrate reduction - -
Growth at 6.5% Na(Cl + +
Formation of indole - -
Acid production from

Arabinose . -
Fructose + +
Galactose - +
Glucose + +
Lactose - -
Mannose - +
Raffinose - -
Sucrose + +
Thehalose - +

(+): typically positive, (-): typically negative.
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Fig. 2. Effect of carbon sources on cell growth and floc-
culating activity.

Each 1.0% carbon source was added to the basal medium con-
taining 0.2% peptone, .05% yeast extract, 0.1% K,HPO,, 0.1%
KH,PQ,, 0.1% NaCl, 0.02% MgS0, - 7TH,0, 0.001% MnSQ0, -
5H,0, 0.601% FeSO, - 7TH,O and 0.1% Tween 8(). The pH of
medium was adjusted to 6.5. Cultivation was carried out with ro-
tary shaker controlled at 25°C and 30 rpm for 3 days. l: Floc-
culating activity, [: Cell growth.
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Fig. 3. Effect of nitrogen sources on cell growth and floc-

culating activity.

Each 0.2% nitrogen source was added to the basal medium con-
taining 1.0% sucrose, 0.05% yeast extract, 0.1% K,HPO,, 0.1%

KH,PO,, 0.1% NaCl, 0.02% MgSO, - 7H,0, 0.001% MnSO, -
SH,O, 0.001% FeSO,

culating activity, [: Cell growth.
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Fig. 4. Effect of yeat extract concentration on cell growth
and flocculating activity.
®: Flocculating activity, O: Cell growth.
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Fig. 5. Effect of inorganic salts on cell growth and floccul-
ating activity.

Salts of 0.01%(*) and 0.005%(**) were to the basal medium
containing 1.0% sucrose, 0.2% tryptne, 0.05% yeast extract, 0.1%
K.HPO,, 0.1% KH,PO,, 0.1% Na(Cl, 0.02% MgSO, - 7H,0,
0.001% MnSO, - 5H,0, 0.001% FeSO,- 7TH,O and 0.1%
Tween 80. The pH of medium was adjusted to 6.5. Cultivation
was carried out with rotary shaker controlled at 25°C and 30
rpm for 3 days. B: Flocculating activity, (1: Cell growth.
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Fig. 6. Effect of Tween 80 concentration on cell growth and
flocculating activity.

The medium was composed of 0.2% vyeast extract, 0.1% K,HPO,,
0.1% KH,PO,, 0.1% Na(Cl, 0.02% MgSO,  7H,0, 0.001%
MnSQ, - 5H,0, 0.001% FeSO,- 7TH,O and 0.1% Tween &O.
The pH of medium was adjusted to 6.5. Cultivation was camed
out with rotary shaker controlled at 25 and 30 rpm for 3 days.
M: Flocculating activity, [: Cell growth.
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Fig. 7. Time course of flocculant production in a jar fer-
mentor.

A) No adjusted pH, B) Adjusted pH with 2 N NaOH Cul-
tivation was carried out under the following condition; working
volume 21, impeller speed 30 rpm, temperature 30°C and initial
pH 7.0. @: Flocculating activity, O: Cell growth, [1: pH.

Table 3. Effect of C/N ratio on cell growth and flocculating
activity

Concentration 1%, 207, 3% 4%

of sucrose

CNmtio ¢ F C F C F C F

50 265 539 342 528 3.68 523 338 578
40 257 554 331 595 371 549 334 586
30 270 556 341 575 378 533 335 586
20 270 532 351 579 354 519 355 577
10 2777 534 374 579 381 515 393 571

5 305 519 412 568 4.08 516 4.67 544

Cultivation was carried out at 25°C for 24hrs in the medium con-
taining 0.5% veast extract, 0.01% K,HPO,, 0.01% KH,FO,, 0.01
% NaCl, 0.005% MnSO, - 5SH-O and 0.2% Tween 80. C: Cell
growth, F: Flocculating activity.
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