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Table 1 physiological and biochemical characteristics of the strain TZh51
Characteristic Result Characteristic Result
Catalase activity(foam height>45 mm) ++ Citrate -
Nitrate reduction ++ Dicarboxyl +
Tween 80 hydrolysis(10 days) + Hydroxy-butanedioic acid +
Growth at 45C - Butanedioic acid ++
Indole production + Sodium benzoate -
Tellurite reduction(7days) - Galactitol +
Fe**absorption + Trehalose -
Aromatic sulfatase(3days) Dulcite +
Christensen’s(7days) ++ Gatactose +
Growth on: Inositol +
5% Sodium chloride + Rhamnoee +
0.2% Chrysolepic acid + D-Manntiol +
Sodium glutamate and glucose -

Note: +, growth or positive reaction; ++, marked growth or positive reaction

; —, no growth or negative reaction.

© HERFRHMEMHRITEATIKSHEEE http://

journals. im. ac. cn



TZh51 J (2008) 48(9) 1217
TZh51 2.3 FEEMK. RIKFTHERIEFEPEMIERRE
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Fig. 1
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Phylogenetic tree derived from 16S rDNA sequences of the strain TZh51 and M11. Numebers in parentheses represent the

sequences’accession number in Gene-Bank. Numbers at the nodes indicate the bootstrap values on neighbor-joining anaylsis of 1000
resampled data sets. Bar 0.01 represent sequence divergence.
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Fig. 2 Effects of incubation temperature and pyrene film’s thickness on pyrene-degrading quantity (Q).
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Fig. 3 Effects of pyrene concentrations on the strain TZh51’s 1 3 3 4
ability to degrade pyrene.
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F2 ANMEEE. REMENEEES
Table 2 Residual quantity of phenanthrene,fluoranthrene and pyrene among four treatments

Treated C(H)/(ng/g) Hohenanthrene Hiworanthrene Hpyrene
style t/week 2 4 6 8 2 4 6 8 2 4 6 8
Treat.1 63.1°  42.8>  34.4% 202¢ 153.1°  108.0°  75.3°  64.0° 168.5° 1215  92.2°  67.1°
Treat.2 70.0% 458  29.6% 12.0° 166.2°  120.4¢  70.9°  35.6° 171.9°  129.2%  84.3°  36.2¢
Treat.3 70.7°  47.7°  426°  27.1° 166.4° 128.6° 86.1°  57.0° 175.5°  135.4°  112.2° 84.8°
Treat.4 71.7° 4165 25.9¢  5.2f 185.4"  139.5°  78.6%  29.3° 172.2°  118.8°  53.6°  20.1°
CK1 90.3*  85.6° 79.6° 75.9° 191.8°  186.5* 179.3* 175.6" 190.5*  185.7°  180.1° 174.4°
CK2 94.6°  89.9°  85.6° 82.6" 196.6°  190.8* 185.4" 179.2° 195.4*  191.5° 188.6° 181.7°

The different letters means significant at 5% level.
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Fig. 4 Effects of different treatments on PAHs-contaminated
soil bioremediation.
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Isolation, identification of a pyrene-degrading Mycobacterium sp. strain
TZh51and its characteristics for contaminated soil bioremediation

Baoliang Jia"?, Bingquan Fan'", Xinhua Sui*, Mingbo Gong'

(" Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)
(* Department of Microbiology and Immunology, College of Biological Sciences, China Agricultural University, Beijing 100094, China)

Abstract: [Objective] To obtain pyrene-degrading microorganism strains, and to use them for bioremediation of poly-
cyclic aromatic hydrocarbons-contaminated soil. [Methods] pyrene-degrading strains were isolated by agar plate sublim-
ing method. They were identified based on morphological observation, physiological and biochemical characteristics, and
on analysis of their 16S rDNA gene sequence homology. Their ability to degrade PAHs in solid and liquid mineral salt
medium, and in PAHs-contaminated soil, was studied by counting their live cells and measuring residual PAHs’ quantity
by HPLC. [Results] Four pyrene-degrading strains TZh51, TZh52, TG42 and TG52 were isolated. The results indicated
that TZh51’s ability to degrade PAHs was stronger than the other three strains. TZh51 was identified as Mycobacterium sp.;
however, it did not belong to the same species with the reported Mycobacterium sp. strain M11. Our results indicated that
the effects on maximal pyrene-degrading quantity were incubation temperature at 35 and pyrene film thickness for
130ng/mm” when TZh51 was incubated on solid mineral salt medium coated with pyrene films. When TZh51 was incu-
bated in liquid mineral salt medium containing 50 and 100 mg/L pyrene, 91.9% and 71.8% pyrene was degraded after 6
days. On thel0™ day, maximal vital cells reached 2.0x10* and 6.0x10® cfu/mL, respectively. TZh51’s ability to degrade
pyrene was stronger than strain M11. Moreover, TZh51’s vital cells reached 7.2x10° cfu/g dry soil on the 6™ week and
91.4% phenanthrene, 86.9% fluoranthrene and 85.8% pyrene was degraded after 8 weeks, when both TZh51 and plants
were used for bioremediation of PAHs-contaminated soil. [Conclusion] TZh51 had strong ability to degrade PAHs. In
addition, combined bioremediation of TZh51 and plants was effective for PAHs-contaminated soil bioremediation.

Keywords: polycyclic aromatic hydrocarbons(PAHs); pyrene; identification; bioremediation; mycobacterium
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