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Abstract

Flocculant-producing microorganisms were isolated from soil samples using kaoline as the flocculating test
materfal. One strain that had high flocculating activity among them was selected and identified as Arcua-
dendron sp. T5-49. The favorable medium for production of the flocculant was 3% glucose, 0.2% yeast extract,
0.1% NHaCl, 0.01% MgS0s, and 0.05% MnSO4 in 150m] of TW. with initial pH 7.0. The optimum culture tem-
perature and pH were 30° C and pH 7.0, respectively. The flocculant activity was observed most highly after 4 to
5 days of cultivation at the optimum condition and decreased significantly with the lapse of cultivation time. -
The flocculant was produced constituently and seemed to be degraded for reassimilation during cultivation.
The productivity achieved by this system was about ten-fold higher than that of screening medium. This
bioflocculant flacculated all tested solids, including various microorganisms and organic / inorganic compounds.
Several qualitative analyses of the the biofloccutant showed that it was a kind of glycoprotein containing sugars
and protein.
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Table 1. Cultural and morphological characteristics of the
isolated strain
Factor Characteristics

Rate of growth Growmg rather rapidly (sprmdm.,)

Colony color Dark brown
Character of growth Dark velvety
Colony reverse Black
Hyphae Aerial, swellen
Septum Forming
Conidiophore Absent

Absent

Conidia

Fig. 1.

Microscpic hotograph of isolated strain.
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Tabie 2. Effect of carbon sources on the flocculant produc-

tion by Arcuadendron sp. T5-49

arbon SOUFCEs Growth Floccutation ac rmiy
{2%) {mg/110ml) (1/0.0.)

Citric aud 3n 0.93
Glucose 396 2.75
Fructose 453 1.36
Sucrose 524 1.08
Galactose 578 2.31
Sofuble starch 463 -
Lactose 583 001
Arabhinose 378 -
inositol 463 -
Xylose 362 0.49
Sorbose 245 0.01
Maltose 534 2.60

Mannitol 534 -
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Table 3. Effect of nitrogen source on the flocculant produc-
tion by Arcuadendron sp. T5-49

Nitrogen sources Growth Flocculation activity
{0.3%) {mg/110m) /0.0,
NaNOs3 194 0.02
NHsC! 226 213
(NH4)2504 214 348
MNHaNC 166 2.98
KNO3 204 0.04
Casamine acid 409 4.59
Urea 51 0.01
Ammonium acetale 34 0.32
Malt extract 254 2.52
Yeast extract 619 4.54
Beef extract 533 2.58
Polypeptone 314 0.01
Bactopeptone 276 0.01
Tryptone 496 .0
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Table 4. Effect of salts on the flocculant preduction by Arc-
uadendron sp. T5-49

Salts Growth Flocculation activity
(0.02%) {mg/110ml) (1/0.D.

CaClz - 2H20 687 6.47
CaCOs 658 7.73
Ca{OH): 576 6.07
CalNQsh 629 7.30
CaSCu 643 7.54
KH2PC4 562 12.48

KC 524 7.66
KaHPO4 423 4.69

KNOC3 624 9.66
NazC0s3 576 5.65

NaCl 523 12,43
CH3aCOONa 762 7.02
Mgs0a » 7H:O 617 116!

FesQOa - 7H20 178 5.16

FeCl 176 5.91
MnSOa 623 13.95
CuSQOa 432 2.04

ColCli 102 0.01
Al(SOa)s 562 4.64
ashe A% e R

2 Tl AE AiEle A eidy Zx

Aol 4R T T2 AR LR 43

T Aad HEEE B3k AN 0T G R

. Aol = manganese®] Azbrb 2 A4 BabE o)

TR elen (215), B FF A4z el B3
o) AAsHE B} Qelzch wa ol E S
o AAE EAE o &3S SANLAS 27 F
5 2A FAARGE Ge gk & SRA A
el FeelZe] 4 BAE Fef 109) o] FA]7
= A4z vebgde(10)

met S% 9 pHel oiE

22 3Es) A5 SR G vl e &
T &7 pHe F8E 2 Esbr] Hal 3.0% glucose,
0.2% vyeast extract, (0.1% NHaCl, 0. OT% MgSOa, 0.05%
MnSO+E FH v Rlel 2l g AFste 2F &2,
pHY = 4917k 2ol o}l -&zv—a -’—‘»é] SR
WA HE SR 2 AT g, 2, £ FF A%
HA T 307 Colgl o] SA]Al S AA E o] T2
BEEEENER T

@l viie) pris 77t whelshed 30°
Mefetel o] A5 A SAPAS AR f'L 7;3-‘% ph 5~
82} W& wfielA SR EA o 41"4@ uhebed —"’%Jzﬂ
bl pHe] @k 2A =



794 ol - W7 - oAl F - o] BE - 235 - HY - ol HE

Earl
o

-
(&)
- .

Flocoulating Adlivity{1/0.D)
=
<
—
Groseth{mgs190ml}

353 456789210

Temperature{ &) pH
Fig. 2. Effect of temperature and pH on flocculant produc-
tion and cell growth of Arcuadendron sp. TS-49.
Cultivation was carried out with 500mt flask contain-
ing optimum medium 100m| at 90 strok for 96hrs.
—(— : flocculant activity, — —@&— : cell growth

Table 5. The optimum culture condition for the production
of floccuiant

Medium Glucose 3.0%
Yeast extract 0.2%
NH«Cl 1%
Mg504 0.01%
MnSO4 0.05%
pH 7.0
Other conditions  Temperature 30°C
Culture time 4~Sday
Agitation S0Rev. X bom stroke

i50mi of medium per 500ml Aflask
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Fig. 3. Time course of production of flocculant by Arcua-
dendron sp. T5-49.
Cultivation was performed under optimum condition
of Table 5. Cell growth was expressed with dried cell,
—O— : flocculant activity,

— @ cell growth

Fig. 4. Photographs of kaoline clay flocculated with Arcua-
dendron sp. T5-49 flocculant,
The culiure broth was added to kactine clay solution,
IUwas vigorously mixed and standed at room termpera-
ture,
Cteontrof, 11 after 30 see standing,
standing

2 ¢ after 1 min
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