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Production of Poly-B-Hydroxybutyrate from Alcoholic Distillery Wastes and Treatment of Alcoholic
Distillery Wastes by Actinobacillus sp. EL-9. Hong-Joo Son and Sang-Joon Lee*. Departrment of Microbio-
logy. College of Natural Science, Pusan National University, Pusan 609-735, Korea — Alcoholic distillery wastes
are utilized as dual purposes to produce PHB in lower production cost and to reduce the amount of waste
to be treated. In this study, various attempts were made to increase PHB production under various conditions
by Actinobacillus sp. EL-9 in a shaker culture. The addition of glucose, NH,NO; to alcoholic distillery wastes
slightly promoted cell mass and PHB production. Enzyme hydrolysis of alcoholic distillery wastes increased
the production of PHB than that of untreated waste and acid hydrolysis treatment. The PHB weight in alcoholic
distillery wastes was 191 g/l. Fermentation process of PHB production reduced the amount of COD value
up to 54%, which reduced organic loading rate and capacity of activated sludge system.
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Table 1. Typical composition of wastewater derived from
alcoholic distillery waste

Characteristics Naked barley Rice
pH 40~43 4.0~4.3
BODs (mg/{) 35,000 25,000
COD (mg/D) 27,000 20,000
Total reducing 10,000~ 15,000 5,000

sugars as

glucose (mg/l)

Total solid 93.000 32,000

Suspended schds 30,000~ 50,000 3,000

(mg/!)

Total nitrogen 1,500~ 1,700 100~150

(mg/l)

Total phosphorus 2.3 Not determined

(mg/D)

Color Brown Light Yellow
Temperature (C) 70~ 80 70~ 80
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Table 2. Comparison of the cell mass and PHB production
with concentrated waste

Concentrated Dry cell PHB PHB
rate weight weight content
(/D (g/D (wt. %)

Untreated 3.22 1.33 41.2

4 Times 3.24 1.35 41.7

10 Times 3.31 (.38 114
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Table 3. Comparison of the ceil mass and PHB production
with hydmlyzed waste

Hydrolyzed Dry cell PHB PHEB

weight  weight content

(g/) {g/]) (wt.%)

Untreated 3.22 1.42 44.5

Enzyme 3.88 l.61 46.5

Acd (HCI) 2.87 (.97 33.7
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Fig. 1. Effect of glucose addition on growth and PHB pro-
duction of Actinobacillus sp. EL-9.
—Hl—, growth; —aA—, PHB weight
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Fig. 2. Effect of NH;NO; addition on growth and PHB
production of Actinobacillus sp. EL-9.
— -, growth; — & —, PHB weight
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Fig. 3. Time course of batch culture of Actinobacillus sp.
EL-9 in alcoholic distillery waste.

Culture was carried out in 5/ jar fermentor at pH 7.0,
30C, 2 vvm, and 400 rpm.

— Ml —, growth; —A—, PHB weight; —[J—, total sugar
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Table 4. COD reduction of alcoholic distillery waste

Untreated Pre- After
waste treatment fermen-
tation
COD (ppm) 20,000 13,400 6,200
COD reduction ~ 33 54

efficiency (%)
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