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ABSTRACT

A fungal strain, designated Aspergillus sp. JS-42, was isolated and shown to produce an extracellular
polysaccharide used as a bioflocculant. The optimal medium composition for the production of floccu-
lant with Aspergillus sp. JS-42 was glucose 3.0%, yeast extract 0.2%, (NH,).S0, 0.1%, and CaCl, 0.05%
in distilled water. The optimum culture temperature and optimumn culture pH for the production of the
flocculant were 25°C and pH 7.0, respectively. The highest production of flocculant was observed after
90 hours of cultivation at the optimal condition. The flocculant could efficiently flocculated the tested
solids suspended in agueous solution and was stable at high temperature(100°C) and to pH range of
from 2 to 10. The flocculant seems to be a kind of high viscous polysaccharide.
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Table 1. Morphological characteristics of strain

JS-42.
Hyphae +
Colonial color White
Conidial color Yellow-Brown
Vesicle shape Globose
Sterigmarta Single
Septum +
Perithecium -
Conidiophore Slender long

i=1 =
yslh mA ge FFE dda
carbon, cellulose powder £9] zZ+% miscellaneous
compound % Escherichia coli, Bacillus subtilis %
o o4 FAL SANZE Agetel BHE 34
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Table 2. Utilization of carbon and nitrogen
sources by strain JS-42,

Source Utilization

Carbon sources +
Xylose +
Arabinose +
Fructose +
Lactose +
Glucose -
Mannose +
Raffinose +
Sucrose +
Sorbitol

Nitrogen sources
NHLL +
NaNO; ++
NH.NO; +
KNO; +
(NH)S0; +
Urea -

AEl= ExS Bt o]|#d B Aspergilluss
o Aaixlel BT 12547 (10) whof 2 el

| AHA}»O ol |.HHot =] uHX'X/\-ﬁO| x|7§49_|.
spergillus sp. JS-429 o)k &ala) Aol A
7d—% AAst7] ¢fste] 'l dadd, FUI9R,
7] pH & E7j2ke] od8ks AEE & ujokx]7lo]
£ ol 453 S e HEstdc

19] gk

T 53 SAA Aol v AE gy
d3ke AE37) Yatod 0.2% yeast extract, 0.1%
(NH,),SO,, 0.01% MgSO, - 7H,0, 0.01% NaCl
(pH 7.0) 72 7] x]el] 245 srads 2.0%
g Hrlsle] 25Celx 47t wiokd #EA}E
Table 39 & A]8}%ict.

2 77 glucose, galactose, sorbitol S BFA-%1o
2 AR 73, SAE2Ae] wlwA A cehyd
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Table 3. Effect of carbon sources on the produc-
tion of flocculant.
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Table 4. Effect of nitrogen source on the produc-
tion of flocculant.

Carbon sources | Growth(mg/100ml) | *F. A.(1/0.D) Nitrogen source{03%) | Growth(mg/100mt) | *F. A.(1/0.D.)
Acetate 259 07 NaNO; 19 09
Xylose 500 2.1 NH{L 245 35
Fructose 678 - Urea 313 -
Glucose 547 35 (NH)S0; 269 23
Galactose 768 34 NHNO; 316 11
Lactose 639 - Ammonium acetate 244 02
Sucrose 743 14 Malt extract 332 36
Arabinose 380 - Yeast extract 774 18
Sorbitol 623 3.1 Meat extract 578 -
Cellulose 320 - Polypeptone 507 0.1
Soluble starch 805 13 Peptone 662 27

*F. A,; Flocculation activity, —; Not detected. Bactopeptone 563 10

Tryptone 371 -

Az 43 *F. A. ; Flocculation activity, — ; Not detected.
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Table 5. Effect of various salt on the production

of flocculant.

Salt (0.02%) Growth (mg/100ml) | *F. A.(1/0.D)
NaCl 557 29
MgSO; - THO 550 23
CaCly * 2HO 577 104
KCl 458 82
Na£O; 610 35
FeSOs + 7HO 531 49
NaS;s 534 29
K4 PO, 512 05
MnSOs - 4HLO 574 22
NaHSO; 285 | -
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Fig. 1. Effect of temperature and initial pH on
flocculant production and cell growth of
Aspergillus sp. JS-42
@ :Flocculation activity, O:Cell growth.
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Table 6. The optimum culture condition for the
production of flocculant by Aspergillus

sp. JS-42.
Glucose 3.0%
Yeast extract 0.2%
Medium (NH ):80x 0.1%
CaCl: - 2HO 0.05%
pH 7.0
Temperature ~ 25°C
Conditions Culture time 96 hrs
Agitation 90 Rev. X 6em stroke
100m! of medium per 500ml flask
25 1000
20 — 800
2 E
— [=]
Z s -e00 2
2 %
= E
.2 =
2 o - 400 2
8 g
r 3
S
5 b — 200
N T S N WU B o
o 1 2 3 4 5 6 1 8

Time (day)
Fig. 2. Time course of flocculant production by
Aspergillus sp. JS-42
O :Flocculation activity, @:Cell growth.
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Fig. 3. Photographs of active carbon flocculated
with Aspergillus sp. JS-42 flocculant. The
culture broth(0.5ml) was added to 100ml
of active carbon solution(5000ppm) in dis-
tilled water. It was vigorously mixed and
standed at room temperature. C; control
(after 1min stabding), 1; immediately after
treatment of flocculant, 2; after 30 sec
standing, 3; after Imin standing.
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