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FolZ ik ofg] 7 ¥Ast WY F 7P EEEQ
AL vAE FAE beadse] ZASSH: Flojoh Y B A
A= sodium alginateZ Aspergillus nigerZ 3738lste] ALk
S AHes Agsal glod BAEE oF AdEE o

—_—

beadsS AR LRl 7PE B0l 4 3 FEE F
F3e 8435134 e TSR A niger beads®) & F
2 598 st
Mz % Wy
Aspergillus niger®] YA} Fu8], 7A=z¥E 7| AN7A7] 20
g2 100 m/ Erlenmeyer flaskol] ¥ ¥ 88 A9s] 243t
3 EIPRE & & 1210Co 1583 dasial HE v 2

2 ApEEiA ) B3 201 A piger TAS FHEIL 30°CHlA
oF 157} vl ZAE ofF ABAHT. o7 ddS5F
F2 Hgsld IAE AR Al 3,000 pmolA HAHE
gslod ¥AE Fop thg At Aol ARE-sisit.

n ST} wiR]. 2 A ARG AN BRI AL niger
KCTC 6144 e=343l7|1ead79 Ageidfadr £
rom 7k ApEHR|e] 15 7HAo R At 2 A
Yol - ALkt 28] beadsell sk Eale] ol A&
WA 2 AL AR 12% sucrose, 0.5% NHNO,,
0.1% KH,PO,, % 0.025% MgSO,E AH&-3t5itt.

Alginate beads®] A|=Z. Fig. 13} 70| beadsAIZ71E VHE
3 o] AE7)E o]&8] beadsS 2~2.5 mmI7 |2 AMZ3HL.
o 7A3} dAEE sodium alginate(SHOWA Chemical Co.
LID) 1g& 250 ml H]o]AL] 90 ml AdFFHFol = vlg] &+
B8] £ ZAEE 10 mi# E£Y81e] magnetic bar® SPAA
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Fig. 1. Schematic diagram for the preparation of the beads using
capillary extrusion method. 1. alginate solution containing spores of
A. niger, 2. peristaltic pump, 3. capillary nozzle, 4. beads, 5. 1%-CaCl,
solution, 6. magnetic bar, 7. magnetic stirrer, 8. magnetic bar, 9. needle
valve, 10. flow meter.
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Fig. 2. Effect of culture time on lead uptake. The biomass of
immobilized A. niger beads was prepared with citric acid medium
(12% sucrose, 0.5% NH,NO;, 0.1% KH,PO, and 0.025% MgSO,). 100
beads in 50 m/ lead solution of 250 m!/ Erlenmeyer flask was used,
and initial concentration of lead solution and adsorption time of lead
were 500 mg/l, and 40 mins, respectively.
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Fig. 3. Effect of time on Pb uptake. The biomass of immobilized A.
niger beads was prepared with citric acid medium (12% sucrose, 0.5%
NH,NO,, 0.1% KH,PO, and 0.025% MgSO,) for 3 days on shaking
(150 rpm/min). 100 beads in 50 m/ lead solution of 250 ml
Erlenmeyer flask was used, and initial concentration of lead solution
and adsorption time of lead were 500 mg/l, and 40 mins, respectively.
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Fig. 4. Effect of pH on Pb uptake. Initial pH of lead solution was
adjusted to pH 2~8. The other condition was the same as Fig. 3.
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Fig. 5. Effect of temperature on Pb uptake. Initial temperature of

lead solution was adjusted to 25°C~45°C. The other condition was the
same as Fig. 3.
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Fig. 6. Effect of bead number on Pb uptake. Initial bead number of
lead solution was adjusted to each 50~200. The other condition was
the same as Fig. 3.
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Fig. 7. Selectivity of heavy metal. Each initial solution Pb, Cu and Cd
was 750 mg/l. The other condition was the same as Fig. 3.
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Fig. 8. Effect of pretreatment of CaCl,, NaOH, KOH. (1. None, 2.
0.1 M CaCl,, 3. 0.1 M NaOH, 4. 0.1 M KOH) The immobilized A.
niger beads was pretreated with 0.1 M CaCl,, 0.1 M NaOH and 0.1
M KOH for 1 hour and the beads were washed several times with
distilled water. The other condition was the same as Fig. 3.
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Fig. 9. Adsorption and desorption of lead from immobilized
biomass of A. niger. The desorption of Pb from the immobilized A.
niger beads was used with 0.1 M HCl for 30 min and the beads was
washed several times with distilled water. The other condition was the
same as Fig. 3.
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Fig. 10. Lead biosorption isotherm for immobilized biomass of A.
niger. The other condition was the same as Fig. 3 except initial
concentration of Pb.
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Lead Biosorption by Alginate Beads Immobilizing Aspergillus niger
Byung-Ho Bang (Department of Food and Nutrition, and Institute of Health Research, Seoul Health College,

Sungnam 461-713, Korea)

Abstract: Alginate, a well-known biopolymer, is universally applied for immobilization of microbial cells.
Biosorption characteristics of lead by waste biomass of immobilized A. niger beads, used in fermentation industries
to produce citric acid, were studied. The immobilized A. niger beads, prepared via capillary extrusion method using
calcium chloride, were applied in the removal of lead. Pb uptake was the highest in A. niger beads cells grown for
3 days with medium producing citric acid (12% sucrose, 0.5% NH,NO,, 0.1% KH,PO,, and 0.025% MgSO,). Lead
uptake by the immobilized A. niger beads and free A. niger mycellia beads increased sharply with time. However,
while uptake by the immobilized A. niger beads continued to increase slowly, that by free A. niger mycellia beads
stopped after 30 min. The optimum pH and temperature of lead uptake were found to be 6 and 35°C, respectively.
The maximum uptake of lead was achieved with 50~100 beads and 50 m! lead solution in a 250-m/ Erlenmeyer
flask, while, at over 100 beads, uptake of the lead decreased. The order of biosorption capacity for heavy metals was
Pb>Cu>Cd. Pb uptake capacity of the immobilized A. niger beads treated with 0.1 M CaCl,, 0.1 M NaOH, and 0.1
M KOH decreased compared to the untreated beads. On testing the desorption of Pb from the immobilized A. niger
beads, re-uptake of Pb was found possible after desorption of the binding metal with 0.1 M HCL

Key words: alginate bead, lead biosorption, Aspergillus niger



