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Optimal Condition for Citric Acid Production from Milk Factory Waste Water by Using the Immobi-
lized Cells of Aspergillus niger. Lee, Yong-Hee*, Myung-Gyo Suh', Ho-Seok Roh?, Dong-Hwan Lee,
Kyung-Tae Chung’, and Young-Kee Jeong®. Research Institute of Basic Sciences & Chemistry Major, College
of Natural Science, Dong-Eui University, Busan 614-714, Korea, 'Department of Environment & Bio-Engnieering,
Dong-Eui Institute of Technology, Busan 614-715, Korea, “Department of R&D, Whachang Food Co., Ltd.,
Kyungnam, 660-761, Korea, 3Life Science and Biotechnology Major, College of Natural Science, Dong-Eui Uni-
versity, Busan 614-714, Korea — Immobilized cells of Aspergillus niger was employed to produce citric acid by
fermentation of milk factory waste water. 4. niger ATCC 9142 as a citric acid production strain was cultured
for 3 days and was entrapped with Ca-alginate bead about 2.5~3.5 mm. The optimal pH and temperature were
estimated to be 3.0 and 30°C, respectively. Dilution rate for fermentation was calculated to be 0.025 h™'. Max-
imum amount of citric acid was obtained at 4.5 g/I with the optimized fermentation condition. The yield of cit-
ric acid produced by immobilized A. niger ATCC 9143 was 70.3%. The yield was increased by 20% with
immobilized cell, compared to that of the shake flask culture. Hence, the milk factory waste water is worthy to

be used for the substrate of citric acid fermentation.
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Table 1. Physical and chemical properties of milk factory waste
water.

[tems waste water
pH 7.0~7.2
BOD; (mg/l) 20,000
COD (mg/1) 17,000
Total reducing sugars (g/1) 10
Total nitrogen (mg/1) 575
Total phosphorous (mg/1) 2.1

pH controller
1
3% NH,OH é
_ fermentor
medim [
water bath flow meter air pump  product

Fig. 1. Diagram of continuous reactor.
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Table 2. Nitrogen concentration of milk factory waste water.

Nitrogen (mg/l)
Milk factory waste water 575
After pH variation 320
After activated charcoal treatment 24.5
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Fig. 2. Effect of pH values on the citric acid production. (after 9
days, 30°C, 0.045 h™), O: Productivity, ®: Yield.
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Fig. 3. Effect of temperature on the citric acid production.
(after 9 days, 30°C, 0.045 h™!), O: Productivity, m: Yield.
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Fig. 4. Effect of dilution rate on the citric acid production.
(after 9 days, 30°C, 0.045 h™!), OI: Productivity, @: Yield.
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Fig. 5. Comparison of continuous and shake-flask cultures on
the citric acid production. (after 9 days, 30°C, 0.045 h™!), O: Pro-
ductivity, B: Yield.
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