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Studies on Saccharification and Citric Acid Fermentation
of Alcoholic Distillery Waste(1)
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*Department of Applied Chemistry, National Fisheries University of Pusan

ABSTRACT

Alcoholic distillery waste was utilized as dual purposes to produce citric acid and to reduce
the amount of waste to be treated. Enzyme and acid hydrolysis of this waste were studied

to suggest effective way of present purpose,

Enzymatic hydrolysis of this naked barley alcoholic distillery waste by a-and 4 -amylase gave
glucose as 8g /1 concentration at 55C for 6 hours, which produced 1g /1 citric acid and 5.33g /1

mycelial.

This waste material hydrolyzed with 25% HCI at 1207 showed 21.5g /1 glucose and produced

1.75g /| citric acid with 4.9g /1 mycelial.

The glucose concentration was decreased to 3.44g/1 by further 2nd acid hydrolysis because
the monosugars were decomposed at prolonged hydrolysis conditions.
The addition of 3g /1 NH,NO, increased the mycelial growth but reduced the amount of citric

acid formed,

The formation of citric acid was increased at low concentration of manganese ion,
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Table 1. Average composition of naked barley
alcoholic distillery waste

pH 40
BODy(mg/ 1) 35,000
COD(mg/ 1) 27,000
Total reducing sugar as glucose(mg/ [ ) 10,000
Suspended solids{mg / 1) 30,000
Total nitrogen(mg/ 1) 924
Total phosphorus(mg/ 1) 2.30
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Table 2. Combination of metal concentrations in
synthetic medium*

Cl{g/1)C2(8/1)C3(&8/ 1)C4(8/ 1)
Mg?* 1.2 24 36 48
Ca? 0.28 0.56 0.84 1.12
Cu?* 0.001 0.002 0.003 0.004
7% 0.022 0.043 0.0645 0086
Pb? 0.009 0.017 00255  0.034

Fe? 0.031 0.061 0.0915 0.122
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Table 3. Analytical conditions of HPLC

Items Conditions
Packing material Aminex HPX —87C
Solvent HO
Temperature 85T
Flow rate 0.6ml / min
Detector R401
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Fig. 1. Citric acid production by A. niger sub-
merged culture from alcoholic distill-
ery waste.



386 Korean J. Biotechnol. Bioeng.
30.0
E E a b c
Lo ]
g 200" w
£ E
= ] 100g /1 . E
o . = Z
8 0] . 5 0
= 10.0‘: = g G
g ] &3 ;g
o ] 70g /1 T 5
Y] U
¥ 10g/1  504/1 2 g
(N P i . L g £
0 2 4 6 "B
Fermentation Time, { Days) v .

Fig. 2. Mycelial production by A. niger subm-
erged culture from alcoholic distill-
ery waste.
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Fig. 3. Comparison of HPLC chromatograms
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a Untreated wastewater
b Enzyme hydrolyzed wastewater
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Fig. 4. Comparision of citric acid production
with treated alcoholic distillery waste-
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Fig. 5. Comparision of mycelial production with
treated alcoholic distillery wastewater.
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Fig. 7. Effect of spore concentration on citric
acid and mycelial production.
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Table 4. Metal ions of naked barley alcoholic
distillery waste(mg/ !)

Mg? 310
Ca** 19.01
Cu® 0.02
Zn® 3.7
Cd** n.d,
Pb* 0.06
Cc* nd.
Ni#* 0.15
Fe? 8.32
Mn?* 3.50

n.d, = Undetectable
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