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Study on Microbial Enzymatic Degradation of Phenanthrene
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Abstract: Phenanthrene is one of most important PAHs, and the US Environmental Protection Agency has listed phenanthrene as priority pol-
lutant for remediation. Therefore, it is essential and urgent to remove phenanthrene from the environment quickly and effectively. phenan—
threne could be removed by many processes, including volatilization, photooxidation, chemical oxidation, bioaccumulation, and adsorption in
the environment. The principle process for the successful removal and elimination of phenanthrene from contaminated environment is micro—
bial transformation and degradation. In order to effectively carry out removal of phenanthrene, microbial enzymatic degradation of phenan—
threne was studied by laboratory simulation. A bacterium which can effectively degrade phenanthrene was isolated from soil contaminated by
phenanthrene. The optimal temperature, initial pH value and culture time for enzyme production were 35 °C, 7.0, 60 h, respectively, and Hg**
can distinctly inhibit enzyme production. The optimal pH value and temperature for enzymatic degradation were 7.0 and 30 °C. The
Michaelis—Mentn’s constant, maximum reaction rate and degradation rate of the crude enzyme extracted from the dominant bacterium were
50.30 nmol *mL", 5.14 nmol *min™ and 171.33 nmol *min~'*mg™".
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Figure 1 The effect of temperature on strain biomass and

enzyme production
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Figure 2 The effect of pH value on strain biomass

and enzyme production
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Table 1 The effect of metal ions on strain biomass

and enzyme production

SmET ERS S fif LLIG/U - mg™
CK 0.28 80.5
AP 0.23 64.8
Fe 0.25 72.6
Cu? 0.21 62.1
Co® 0.12 219
He 0.05 123
Ca® 0.21 59.7
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Figure 3 The effect of culture time on strain biomass and

enzyme production
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Figure 4 The effect of pH value on enzyme activity
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Figure 5 Enzyme stability at different pH value
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Figure 6 The effect of temperature on enzyme activity

2.3.4 MRy IAERE T

H 7 AT, RSV AE 25 CRtie A e, 1RIR
25 h JE A REAR R E 711K 88% L | ,30 CHil 35 CHit
R R e PR 22 , 25 h J5 HUTE A R A3 oo g T
[ 44%H1 38% , 1 40 CHSFLEHALE J1 L AE e
25 h JERIABEHG AL 20% , TF L5188 ok e A 76 M5 i)
L7 N

AR 1/%

t/h
E 7 ERIIEEE

Figure 7 Enzyme stability at different temperature
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Figure 8 Lineweaver—Burk plot of the crude enzyme
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