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Affection of Citric Acid Productlon from Tapioca Alcoholic Dlshllery Waste by Usmg the Cell of
Aspergillus niger. Yong~Hee Lee*, Dong-Hwan Lee, Kyung-Tae Chung', Myung-Gyo Suh?, Jong-Su Roh®
and Kook-Eui Lee Research Institute of Basic Science & Department of Chemistry, Dongeui Unzverszty Busan
614-714, Korea, 'Life Science and Biotechnology Major, Dongeui Univesity, Busan 614-714, Korea. Department
of Medical Administration, Dongeui Institute of Technology, Busan 614-715, Korea — Tapioca alcoholic dis-
tillery waste was utilized as dual purposes to produce citric acid and to reduce the amount of waste
to be treated. Primarily an attempt was made to optimize the process conditions by Aspergillus niger
in shake bath. The effects of pH, temperature, nitrogen and phosphorus sources on citric acid production
were investigated. Maximum concentration of citric acid was made at temperature of 30T and pH
of 4.3, while maximum cell dry weight was obtained at 35°C. The addition of methanol or ethanol
to culture medium promoted citric acid production remarkably, but the addition of NH,NO;, KHoPO,
and Manganese as mineral source decreased the acid production.
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Table 1. Typical compositions of wastewater derived from alco-
holic distillery using tapioca as major raw material
for ethanol fermentation.

Items Tapioca
pH 4.0~43
BODs (mg/1) 25,000
COD (mg/]) 24,000
Total reducing sugars as-glucose {mgy1) 10,000
Suspended solids (mg/1) 22,000
Total nitrogen (mg/1) 807
Total phosphorus (mg/1) nd.
Color Brown
Temperature () 70~80

n.d. = not detect.

Collection (ATCC)ol| A #FW-2 A. niger ATCC 91422 A
9 AL #A87] 959 potato dextrose agar (PDA,
Difco Lab., Detroit, US.A.) vj 2|0l A 7Y vic} AR A )
wj ket k. Aul - 300 mle] HEFEetxe H9g 100
mAL 93 AAE 3 T 121T A 1527 2Fsie] AL
o2 Y3 thg R4l A PDA sjAZ8E IS HF
3ted 30T A 200 rpme] ZA0 2 Aehujodr|d A 293+
gtk Aokl £ owjg wix) Fojulel 2%o|uir}
He& HIAAY gues FAER HArgE ¢ar)d
2 AHEsle & B9 ¥} 50 g/ HEE 523 &
AeufFrloy Sg2ange P 2aAY FA:
Eeh2a3a AE| %) (Philip Harris Co)E AME-8193.0.H, 3
AL T 200 strokes/min, 2T 30T E FA3MYh

~

A
Ao A8 AREAYLE 15 FFEAYSY &
A E 71E 0 dAenl], SR A 7]7]€ Table
20 vrehale
FA%e] BAuy - 2o 4.0 Marier?) Boulet 1
H[10[¢ ol &3tk 2 1 mle) A2 13 mls] pyridined 4
ol QA £50] # &, 57 ml acetic anhydrideE Y1 wuk
& %, 30T 224 1A BEAIA LA G E
A9 E35v A9 BFFEA (Shimadzu Model U-
3210, Japan)& ol-454%} 420 nmol A} ZA3hsic.
939 BA4EY - 97 ¥ 4L Dinitrosalicylic acid
ONSHBI sl 2500, of WL 025 g9 35
Dinitrosalicylic acid¢} Rochelle Salt 75 g-& 2 M NaOH (4
g NaOHE 5 ml F57+d 59Y) 50 mlo) Frlste] =<9 &,
FHTE 250 mi7} HA FA 84 DNSA S et 1 ml
9} A& DNS AloF 1 mlg &8 100T o)A 107 5t
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Table 2. Major instruments used for analyzing wastes.

Item Method and/or Instrument

pH pH meter (PRESTO-TEC Co.)

COD Potassium dichromate reflux method
Metal ions Atomic absorption spectrometer (Varian)

Total nitrogen Kjeldahl method

Stannous chloride method

Total phosphorus

AxAAY TF SAPY - oA A2TAY Z32 )
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Fig. 1. Effect of temperature on citric acid production.
M: 25C, &: 30T, @: 35T7)
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Fig. 2. Effect of temperature on mycelial growth.
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Fig. 3. Effect of initial pH on citric acid production.
(@: pH=2, @: pH=3, O: pH=43, E: pH=5, l: pH=6)
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Fig. 4. Effect of initial pH on mycelial growth.
(&: pH=2, @: pH=3, O: pH=43, @: pH=5, M: pH=6)
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Fig. 5. Effect of addition of nitrogen compound on citric acid
production. &: no addition, l: 1 g/1, @: 2 g/1, O:
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Fig. 6. Effect of addition of nitrogen compound on mycelial
growth. @: no addition, l: 1 g/, @: 2 g/1, O: 3
g/l @: 4 g/))
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Fig. 9. Effect of added phosphate on citric acid production.
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Fig. 10. Effect of added manganese on mycelial production.
(@: no addition, O: 0.0125 g/1, l: 0.025 g/I
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Fig. 11. Time course profiles of citric acid production with
various initial methanol concentration. (@: no addi-

tion, E: 1%, l: 2%, O: 3%, @: 4%)
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Fig. 12. Time course profiles of mycelial growth with various
initial methanol concentration. (@: no addition, E§:
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Fig. 13. Effect of ethanol, isopropanol or n-propanol on the
production of citric acid. @&&: no addition, O ethanol,
@ : methanol, I: isopropanol, & : n-propanol)
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Fig. 14. Effect of ethanol, isopropanol or n-propanol on the
mycelial growth. @J: no addition, O: ethanol, @:
methanol, Ill: isopropanol, &: n-propanol)
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