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Optimized Cultivation of Highly — Efficient Deodorizing Bacterial Consortia and their Degradation A-
bility towards Pyrene

YU Hai-chen, ZHANG Qing-min, HOU Shu-yu, ZHANG Yang, BAI Ye

(College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China)

Abstract: Highly — efficient deodorizing bacterial consortia capable of tolerance and utilizing high concentration of dimethyl sul-
foxide (DMSO ) were isolated and cultivation was optimized from a landfill leachate. We studied degradation process and used products
of cysteine(Cys)as source of HS and simulated generation and oxidation process of HzS as a main malodorous gas from nature in the
present study. The results showed that maximum conversion rate of Cys could reach up to 78. 75% at the second day of cultivation
under a condition that the concentration of Cys was 0. 1 mg * mL™", and further oxidation rate of H.S could reach up to 82% at the
fifth day of cultivation, exhibiting a highly — efficient deodorization. Eight bacterial consortia C1 ~ C8 were isolated in our repetitious
optimized cultivations process. All of the eight available strains were proved to be heterotrophic bacillus, either aerobes or facultative
aerobes.
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Table 1 Transform rates of Cys with various concentrations at the second day
Cys ?ﬂi 1 (ﬁ*% Na:xS:0s #ﬂ 2 (ﬁ%’% Na»S:05 § E(Iéj?é Na2S:053 Na»S:053 H-S FI‘JE Cys H‘J%ﬂ:}i
/mg * mL™' /mL /mL /mL /mol + L' /mol /%
0.05 8.70 9.20 10. 05 0. 052 5.72x10°° 69. 30
0.1 5. 80 9.20 10. 00 0. 052 13.00 x 10°? 78.75
0.25 6.35 9.85 10. 10 0. 051 10.4 x10°° 25.20
0.5 5.12 9.90 10. 10 0. 051 13.47x10°° 16. 32
1.5 4.90 9.40 10. 15 0. 051 15.3x107° 6.18
2.5 4.80 9.20 10. 10 0. 051 15.8x107° 3.83
280 Forpr: HoS 7R3 = HoS 195 (10 ~"mol ) / 1A 744K
BN
& 60 (4~ - mL™")
X
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Figure 1 The effects of Cys concentrations on the degradation rates
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Figure 2 Curve of incubation periods vs. H.S concentrations
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Table 2 Change of H»S contents with incubation periods (amylogen 10 mg * mL™")

T 1A FE 1 FE z5 HiH M Na>5,05 H:S lfl‘]ﬁ [GR2 14 S
Na»S,0;3/mL Na»S,03/mL Na>S,03/mL /mol « L} 10 >mol /A s mlL! /mol * mL~"+ !
1 7.20 9. 80 10. 00 0. 050 7.50 5% 10" 1.5x10°"
2 5.40 9.85 10. 15 0. 050 13.13 4 x 10" 3.3x10°"°
3 7.90 9.60 10. 05 0. 050 6.50 1.2x10" 5.4%x107"
4 9.40 9.70 10. 10 0. 050 2.75 1.5x 10" 1.8x10°"
5 9.50 9.75 10. 10 0. 050 2.38 1.2x10" 2.0x107"
R3 HS SEMIEFRAEAZA THETERR S H 20 mg - mL~")
Table 3 Change of H»S contents with culture periods (amylogen 20 mg * mL~")
K 1 FE 1 FE = AE Nax$:05 HaS f 4 [ERE343 e
NaxS:03/mL NaxS,03/mL Na»S,03/mL /mol « L7! 10 °mol /A e mlL! /mol * mL~"+ ~!
1 7.90 9. 80 10. 00 0. 050 5.75 9x10" 6.4x10°"°
2 7.20 9.85 10. 15 0. 050 8.13 6x 10" 1.4x10°"
3 8.85 9.60 10. 05 0. 050 4.13 3x 10" 1.4x107"
4 9.40 9.70 10. 10 0. 050 2.75 1.8x 10" 1.5x107"
5 9.40 9.75 10. 10 0. 050 2.75 2x 10" 1.4x107"
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Figure 3 Growing curve of the bacterial strains in G1 — Cys culture

medium during the period of day 1 ~5 day
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Table 4 Biochemical and biophysical attributes of the single isolated strain

Rk V-PRow AR AAREE JERKE BCEO O MRS B RIS EIERBUR M A R AL KR
Cl1 - - + - - - - + + +
C2 + + - - + + + + - +
C3 - + - - + + - + - +
C4 + + - - + + + - - +
C5 + + - - + + + + - +
C6 + + - - + + + + - +
Cc7 + + - - + + + + - +
C8 - - + + + - - + + +
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