SN /RS DU S S MENR FIBRFRSRIBEVESHRER 3535
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Oct. 25, 2021, 37(10): 3535-3548
DOI: 10.13345/j.cjb.210389 ©2021 Chin J Biotech, All rights reserved

b= IR .

XEH W, PEAFRBEDFLNAFTLR . HEAEFIF, 1987 54, —
ANFREMANFIRL, 036 BB TR FLEME, HEFL; SREH
8RR BARK BRI ZAR; S AR AR AN ES TR, TAT
RIVARBEMAEMAN, AL A TEAKRLE TAZFRFABLR, AL T ERRE
HEFomFE, (FEHF) (AT FZR) (HADFER) (FRRFTEEH
%) thd, BB ARSI A EEL 100 25

AMEMRS, RAXY, BAA BER' AFH]

1A SRR IIT & E R A S P ER AR AT Ar, Jbat 100101
2 EFEERE RS, Jbat 100049

MR, BAFIZE, WAH, & ISR Y LAY R ERE. Y TR, 2021, 37(10): 3535-3548.
Zheng ML, Zhao YH, Miao LL, et al. Advances in bioremediation of polycyclic aromatic hydrocarbons contaminated soil. Chin J
Biotech, 2021, 37(10): 3535-3548.

# ZE: 3332 (Polycyclic aromatic hydrocarbons, PAHsS) Z — X 250 TIHREFOHFAMIT LY, LM
T AR, MAESHERADERZBFEN, AXRERPELELXEZ. RE. 22, ZHGAENE
AT ZEA T PAHs i 1B 915 5, KX LIE T PAHs ¢4 k0B, 4. a#F05 LK L4 T B AT&
A3 S IS RTRGEARRIL; )24 T BA PAHs IEMEAE R a9 ik 4. AP K BAIE; i T AW S,
AP IR L 3 X LN AMISEEAHBR., BB EM S HMAEW G TAENILR MBI, WEA. RN H LS
B, FFEER LA ITAE L RA SR FRTHLIES TR RGFR T G,

: PAHs, 3% %, MMEl, A58, BEEK

Received: May 26, 2021; Accepted: August 16, 2021
Supported by: NSFC-EC Joint Program (No. 31861133002), National Natural Science Foundation of China (No. 419913305).
Corresponding author: Zhipei Liu. Tel: +86-10-64806081; E-mail: liuzhp@im.ac.cn

K [ RRF A ERAERATE (No. 31861133002), FH% HARRAIL4 T KINHE (No. 419913305) ¥,



3536 ISSN 1000-3061 CN 11-1998/Q =¥ T #2244k  Chin J Biotech
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Abstract:  Polycyclic aromatic hydrocarbons (PAHs) are a class of persistent pollutants that are widely distributed in the
environment. Due to their stable structure and poor degradability, PAHs exhibit carcinogenic, teratogenic, and mutagenic toxicity to
the ecological environment and organisms, thus increasing attentions have been paid to their removals and remediation. Green, safe
and economical technologies are widely used in the bioremediation of PAHs-contaminated soil. This article summarizes the present
status of PAHSs pollution in soil of China from the aspects of origin, migration, fate, and pollution level. Meanwhile, the types of
microorganisms and plants capable of degrading PAHs, as well as the underlying mechanisms, are summarized. The features of three
major bioremediation technologies, i.e., microbial remediation, phytoremediation, and joint remediation, are compared. Analysis of
the interaction mechanisms between plants and microorganisms, selection and cultivation of stress-resistant strains and plants, as well

as safety and efficacy evaluation of practical applications, are expected to become future directions in this field.
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Table 1 Some of the PAHs-degrading microbes
Types Species Flu Nap Phe Anth Pyr Chr Fla BaA BaP DaA
Bacteria Acinetobatcter calcoaceticus™® = _ — _
Alcaligenes sp."] + _ + "
Burkholderia cepaciant®® - - _ _
Bacillus sp. - - - _
Gordona sp.*” - _ _ _
Kordiimonas gwangyangensis 64 — _ _ _
Mycobacterium sp.[®? _ _ _ _
Micrococcus sp.[®% - _ _ _
Pseudomonas sp.[*% + = + +

Rhodococcus sp.[®
Sphingomonas sp.®"! - _ _
Fungus Pilidiella sp.["? + + +
Cladosporium sphaerospermumt™  — - _
Marasmius sp.!"®! - _ _
Penicillium sp.[’®7"
Aspergillus tereus! - _ _ _
Cunniinghamella sp.l"%%% - - _ _
Nematoloma frowardil®? - _ _ +
Mucor sp.["™ - - - _
Pleurotuus orstreatust®#? - - _ +
Fusarium sp.[! _ _ _ _
Trammetes versicolort®*! _ - _ _

+ + 4+ + 4+ + o+
I
I
+
I

I

I

I

I+ + + o+ |
I+

+ + 4+ + + 1+

I+ + + + + +

+ + 4+ + + + +

+ o+ 4+ o+

+ + 4+ + + + + + + + + + o+
[
+
+
+
[

Coriolus versicolor - — — =

Hirschioporus lacteus

Phanerochaete chrysosporium
Archaea 5-Proteobacterial®®*? = + + - - _ _ - _ _

Methanosaeta - + = = = - - - - _
Methanoregular!®®®°!

Microalgae Rhodophyta — + = = = - - - - —
Phaephyta
Diatom!®®!
Chlamydomonas - - + = + - + - + _
Scenedesmus quadricauda
Selenastrum capricornutum!®”:%%-101
Cyanobacteria - + — = = - - - - _
Oscillatorial®®

PRI . RRGEEFRY T, fedt Gl I E IR S Bk 3 R W A S R R

[85-87]
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\ Sl A R AR AT | B
3 PAHs EABEHA B LA g 1 T O X i
3.1 MEMBEEA AR, BomE AN, N E MY
311 FfLAbE LA 7 2 TR S A TR T

S A R s Y e TR, R RU BB A AR MR SRR A R TS g
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3.33 HEREY
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] b AR, Q2R a] DL 2 A -1 )
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