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M) Egdo e KCTC 12317} $43e onigich 794t AATAHE 53 ooy 9 2R A7E9
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Abstract—Alcoholic distillery wastewater was treated as dual purposes to produce citric acid and to reduce
the amount of wastewater to be treated. In this study, an attempt was made to enhance the efficiency of
process under various conditions by Aspergillus niger in a batch bioreactor. The concentrations of citric acid
were marked up to 9.6 and 16.9 g/l in a batch bioreactor by Asp. niger ATCC 9142 with 50 g// and 100 g/!
of reducing sugar concentration in tapioca distillery wastewater, respectively. But the naked barley wastewater
of 50 g/l reducing sugar gave 2.4 g/l citric acid concentration by Asp. niger ATCC 9142. The concentrations
of citric acid and mycelial dry weight were shown to be 4.38, 50.8 and 9.6, 12.6 g// in a batch bioreactor
by Asp. niger KCTC 1231 and ATCC 9142 with 50 g/! reducing sugar concentration in tapioca distillery waste-
water. Therefore, Asp. niger ATCC 9142 is good for citric acid production, while Asp. niger KCTC 1231 is
good for COD removal performance. The fermentation process of citric acid formation reduced the CcOD
value of 70.8%, which reduced organic loading rate to subsequent ordinary activated sludge system.
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Table 1. Typical compositions of wastewater derived from
alcoholic distillery using naked barley or tapioca
as major raw material for ethanol fermentation

Alcoholic distillery wastes

Ttem Naked barley Tapioca
pH 4043 4043
BOD:(mg//) 35,000 25,000
COD(mg/l) 27,000 24,000
Total reducing sugars 10,000 10,000
as glucose(mg/l)
Suspended solids(mg//) 30,000 22,000
Total nitrogen(mg/l) 1,736 807
Total phosphorus(mg/!) 2.30 n.d.
Color Brown Brown
Temperature(C) 70-80 70-80

n.d.= Undetectable
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Fig. 1. Time course profiles of citric acid(a) and cell mass
(b) production in a bioreactor by A. niger cultures
with concentrated wastewater: reducing sugar con-
centration; O, 10 g/l; O, 50 g/I; <, 100 g/I.
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Fig. 2. Comparison of citric acid(a) and cell mass(b) pro-
duction between naked barley and tapioca alcoholic
distillery wastewater: reducing sugar concentration;
cg, 10g/l; 0+, 50 g/l
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Fig. 3. Comparison of citric acid(a) and cell mass(b) pro-
duction by A. niger KCTC 1231 and ATCC 9142
in 50 g/! tapioca distillery wastewater.
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Fig. 5. Effect of aeration rate on citric acid(a) and cell
mass(b) production.
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Table 2. Production of citric acid and COD removal of alcoholic distillery wastes

Naked barley Tapioca
Reducing sugar conc. 10 g/l 50 g/l 10 g/ 50 g/l
Strains A. niger A. niger A. niger A. niger A. niger
ATCC 9142 ATCC 9142 ATCC 9142 ATCC 9142 KCTC 1231
Citric acid conc.(g/l) 05 24 09 9.6 4.38
Cell mass conc.(g/l) 9.0 225 2.5 12.6 50.8
COD removal efficiency(%) 708 388 41.1 309 70.5
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