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Table 1. Environmental factors of soybean curd wastewater

Factor Concentration Factor Concentration
(mg/D (mg/D
Temperature (°C) 18 Total sugar 16.9
pH 4.2  Total 133
phosphorus
Total solids 3,470 Protein 1,240
Volatile solids 3,040 Sulfate ND
Suspended solids 550 Calcium 22.3
BOD 3,310 Sodium 24.9
COD 3,240 Potassium 150
Acetic acid 226 Iron 0.82
Propionic acid 37.8  Copper 0.11
Butyric acid 326  Zinc 0.17
Lactic acid 1,080 Manganese 0.04
Total nitrogen 192 Lead ND
Ammonia 2.3 Cadmium ND
nitrogen

ND : Not Detected
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Fig. 1. Cell growth, changes of bacteriochlorophyll and COD re-
moval efficiency in the soybean curd wastewater during cultivation
by Rhodobacter capsulatus KK-10.

Cultivation was anaerobically carried out at 30°C under 3,500 lux
and initial pH of soybean curd wastewater was adjusted to 6.8
with 6 N NaOH.
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Fig. 2. Effects of precursor supplementation and LA addition on
ALA production in soybean curd wastewater.

The raw soybean curd wastewater was supplemented with various
concentrations (O, 0 mM; @, 15 mM; B, 30 mM; A, 60 mM; V¥, 80
mM) of glycine and succinate. 15 mM LA was added into the cul-
ture broth at middle log phase of cell growth.

A, No supplementation of glycine and succinate; B, Glycine sup-
plementation; C, Succinate supplementation; D, Combined sup-
plementation of glycine and succinate.
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Fig. 3. Effect of LA concentration on ALA production in soybean
curd wastewater supplemented with precursors.

LA with various concentrations (@, 15 mM; B, 30 mM; A, 45 mM;
¥, 60 mM) was added into the soybean curd wastewater at middle
log phase of cell growth.

A, 30 mM succinate supplementation; B, Combined supplemen-
tation of 15 mM glycine and 15 mM succinate.
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Fig. 4. Effect of serial addition of LA, glycine and succinate on
ALA production in soybean curd wastewater.

Thin and thick arrows indicate additions of 15mM LA and ALA
precursors, respectively.
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Fig. 5. Time course of cell growth, ALA production and COD
removal efficiency under the optimized cultural condition.
Cultivation was carried out under cultural optimized by one ad-
dition of 15 mM LA and three serial addition of 15 mM ALA pre-
cursors into soybean curd wastewater, as described in Fig. 4.
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Production of &-Aminolevulinic Acid in Soybean Curd Wastewater by Rhodobacter capsulatus

KK-10.

Dae-Yeol Cheong', Yang-Mun Choi, Hong-Yon Cho* and Han-Chul Yang('Ottogi Research Center, Anyang 431-
070, Korea, Institute of Biotechnology, Korea University, Seoul 136-701, Korea, Graduate School of Biotechnology,

Korea University, Seoul 136-701, Korea)

Abstract : The removal efficiency of COD and the production of 8-aminolevulinic acid (ALA) were con-
currently investigated for both purifying the soybean curd wastewater of high BOD and utilizing the
wastewater as a renewable substrate of ALA production using Rhodobacter capsulatus KK-10. Its wastewater
was a favorable media for the growth of photosynthetic bacteria in terms of its environmental characteristics
having COD/BOD rate of 0.98, ratio of BOD : N: P=100: 6 : 4, BOD/N ratio of 17.2, lactic acid of 1,080 ppm.
Its COD value wastewater was decreased to 94% and dry cell weight was approached to about 1.2 g/ after
cultivation of the photosynthetic bacteria for 4 days. By the addition of 15 mM levulinic acid (LA) into the
wastewater at the middle log phase of cell growth, the amount of ALA secreted was 55 mg/l. The ALA pro-
duction was considerably increased to 114 mg// under the cultural condition of 15 mM supplementations of
glycine and succinate with LA at the same period. Furthermore the maximum ALA production of 120 mg//
and COD removal efficiency of 92% were accomplished in the soybean curd wastewater enriched with one
addition of 15 mM LA and three serial additions 15 mM ALA precursors.

Key words : soybean curd wastewater, photosynthetic bacteria, -aminolevulinic acid
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