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Table 1

Characteristics of four kinds of wastewate

Wastewater

Characteristics Monosodium glutamate

Bean products wastewater Brewage wastewater Citric acid wastewater

wastewater
pH 3.2 4.5 4.0 3.0
¢(CODcr)/(mg/L) 67500 6800 7300 16000
¢(BODs)/(mg/L) 25000~30000 2500~3000 800~1000 2800~3000
1.2.3 CODcr 24 h
10 0.2~0.8 mm
2 pH 7.5 250 mL
60 mL 48 h 30 24 h
3000Lux 96h
1.3 Sk !
1.3.1 ALA
5 mL 30 min 3 mL
2 mol/L pH 4.6 0.6 mL
10min
2mL 2 mL Ehrlich’s 15 min
553 nm
1.3.2
OD 660 nm
1.3.3 CODcr
CODcr GB 11914-1989
14 RENE 1 99-28 BE#R A & PIBRE (30000 %)
Fig. 1 The structure of photosynthesis endomembrane of strain
8] JEOL 99-28 (30000 x).
JEM-1200EX 22 Etk 99-28 FEAHLEA AL KIER
99-28 4
2 ERAupAT ) 7296 h
2.1 Bk 99-28 HEASFIEFRAFIE
99-28
0.5~0.8 ym><1.1~2.2 um
GM 99-28
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E2 EH99-28E4MREMTUANREKFHEK
Fig. 2 Growth of strain 99-28 in four kinds of sterilized indus-
trial organic wastewater. MGW: Glutamate waster water, BPW:
Soybean product wasterwater, BW: Brewery wasterwater, CAW:
Citric acid wasterwater.

2.3 99-28 H#kH A BHIEKZE ALA

0 24h 99-28 4
ALA 24h  ALA
ALA 72 h
ALA 96 h
3 99-28
ALA
2.75
mg/L 229mg/L 1.69mg/L  1.51 mg/L
ALA ALA 1.78
99-28 GM ALA 3.15 mg/L
1.45
ALA
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Fig. 3 ALA production of strain 99-28 in sterilized industrial
organic wastewaters without supplement of LA, glycin or suc-
cinate. MGW: Glutamate waster water, BPW: Soybean product
wasterwater, BW: Brewery wasterwater, CAW: Citric acid waster-
water.
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Fig. 4 ALA production of strain 99-28 in sterilized industrial organic
wastewater with supplement of LA, glycin and succinate. MGW:
Glutamate waster water, BPW: Soybean product wasterwater, BW:
Brewery wasterwater, CAW: Citric acid wasterwater.

2.4 99-28 HHRITEHEKF CODer LBk

99-28 4 CODcr
CODcr
5 CODcr
80.5% CODcr 89.4%
CODcr 95.5%
CODcr 95.9% 5
CODecr
[9]
CODcr 98%

99-28 4 48 h

30 mmol/L LA
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8000 1 ‘ MGW CODecr
2.5 AHBEKRESEMEK 99-28 BEK. ALA =
70007 £70 CODer %M AIEM
6000
E} 5000 | 99-28 ALA CODcr
= 2 99-28
S 4000 |
8 13%  CODecr
% 3000 r 8.7% LA
2000 ALA 2%
11.2% LA
1000 1
ALA 22.3%  29.9%
2
h 2.6 RLTH L-15 99-28 FHkaY LLEL
5 99-28 EikMEMRAE T BHLEK CODer L-1  99-28
Fig. 5 Strain 99-28 remove CODcr in sterilized industrial ALA GM L-1
organic wastewater. MGW: Glutamate waster water, BPW: Soy-
bean product wasterwater, BW: Brewery wasterwater, CAW: ALA 99-28
Citric acid wasterwater. L-1 ALA
ALA CODcr CODcr 99-28
LA L-1 99-28
CODecr LA ALA CODcr

2 EH99-28 EAREEKB AR AOD. ALA =2 CODer ERMBEMFREEKPHE St

Table 2 Percentage of AOD, ALA production and CODcr removal rate in unsterilized wastewater relative to sterilized wasterwater

Wastewater/%
Items ;
glut;\r/il(;?:s\:l)s;?:vater B;a;lst}‘);s:tue(;ts Brewage wastewater Citric acid wastewater
Relative AOD 98.7 99.8 99.8 98.3
Relative ALA production
(without LA, Gly and succinate) 93.7 94.3 98.0 88.8
Relative ALA production
(with LA, Gly and succinate) 84.8 70.1 87.7 80.9
Relative CODcr removal 95.5 96.8 105.5 91.3
2.6.1 L-1 99-28 307 099-28
4 L-1  99-28 251 L
6 201
Q
2.6.2 L-1  99-28 ALA 3 L5F
<
LA L-1 1o
05F
120 h ALA 2.82mg/L 1.53 mg/L 0.0 L L L
M BP B A
217 mgl  2.42 mg/L 99.28 7-A W W BW o CAW
Waster water
ALA 99-28 15.6% B N ~
ALA 99.28 5% 6 E#k 99-28 MREH L-1 ERAKBE I U HHEKF
= B K HL
ALA 99-28 27.3% Fig. 6 Growth of strain 99-28 and L-1 in unsterilized industrial
ALA 99.28 12.1% organic wastewater. MGW: Glutamate waster water, BPW: Soybean
’ product wasterwater, BW: Brewery wasterwater, CAW: Citric acid
L-1 ALA 2.82 mg/L wasterwater. The same in following figures.
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L-1 ALA £3 EH99-28 5RTHE L-1 & 4 B HEKF CODer
99-28 LA K
Table 3 CODcr removal rates of four types of wastewater of
L-1 ALA 4d strain 99-28 and L-1
ALA 6.49 mg/L Wastewater/%
1.99 mg/L 7.27 mg/L Strain Mgolrlll(t);;il;m Bean products ~ Brewage Citric acid
astewater wastewater ~ wastewater ~ wastewater
5.39 mg/L 7B LA 99-28 91.6 943 924 735
134.4% 35.3% 244.4% L-1 89.7 94.3 91.8 72.4
143.7% 99-28 ALA
L1 3 it
ALA 268.1% 106.8% 125.6%
9.4% [10 14] ALA
[6, 7, 15~19]
0O 99-28; m -]
30 A
~ ALA
5 20
g 99-28 ALA L-1 4
;ﬁ 1.0 99-28
T 0.0 L-1 ALA CODcr
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80T B CODcr
20 b ALA 99-28 L-1
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6.0 [
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= GM ALA
g) 40 F
< 30r
< L-1 99-28 ALA
T 201
ALA
1.0 [ 7
, , , 99-28 [ L-1
0.0
MGW  BPW BW CAW ALA 9928
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Bl7 99-28 EHkFNRTH L-1 EARE LA FHLEK P = L-1 99-28
ALA #LEE
Fig. 7 ALA production of strain 99-28 and L-1 in unsterilized in-
dustrial organic wastewater. A: without supplement of LA, glycin and LA
succinate; B: with supplement of LA, glycin and succinate. MGW: ALA CODecr
Glutamate waster water, BPW: Soybean product wasterwater, BW:
Brewery wasterwater, CAW: Citric acid wasterwater. The same in LA
following figures. LA
ALA
2.6.3 L-1 99-28 CODcr LA CODcr
LA LA
L-1 99-28 4 CODcr
3 Z £ x M
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] Hollriegl V, Lamm L, Rowold J, et al. Biosynthesis of vitamin
B, different pathways in some aerobic and anaerobic microor-
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Abstract: [Objective] We used Rhodopseudomonas strains with high-yield of 5-aminolevulinic acid (ALA) to produce
ALA from wastewater of producing monosodium glutamate, citric acid, beer, and soybean product. [Methods] Cultivation
was carried out under anaerobic light condition (3000 Lux) at 30 . For comparison, we tested the addition of levulinic
acid (LA), glycin and succinate to the substrate to increase the production of ALA, effect of sterilization of the wastewater
for both strains. Cell mass concentration (ODgg) and the content of ALA were determined with spectrophotometer.
[Results] Without adding levulinic acid (LA), glycin and succinate, the growth of strain 99-28 reached plateau after 72-96
h. The maxiam ALA production was obtained at 96 h. Both the yield of ALA and the Chemical Oxygen Demand (CODcr)
removal rate of monosodium glutamate waster water were the highest in all tested wasterwaters. When LA, glycin and
succinate were added, ALA production of strain 99-28 was significantly increased whereas the CODcr removal was ad-
versely affected. Non-sterial wasterwater slightly reduced the growth and CODcr removal rate of strain 99-28, however
the ALA production could be strongly reduced with the addition of LA, glycin and succinate. The growth and CODcr re-
moval of mutant strain L-1 was similar with strain 99-28, but its ALA production was much higher than that of strain
99-28. [Conclusion] The Rhodopseudomonas strains screened in our laboratory can use organic wasterwater as substrates
to produce ALA and remove CODcr.
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