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Abstract Polycyclic aromatic hydrocarbons (PAHs) , as a typical class of organic pollutants, are difficult to natural-
ly degrade in the environment. However, microorganisms, by virtue of their environmental adaptability, play an irre-
placeable role in the degradation process of PAHs. Therefore, the development of efficient laboratory isolation and cul-
tivation techniques for PAHs-degrading microorganisms has become a research direction. This article reviews the types
of PAHs-degrading microorganisms, as well as their cultivation techniques and methods. It points out the different
mechanisms of microbial degradation of polycyclic aromatic hydrocarbons, including bacteria, fungi, algae( specifical-
ly microalage belonging to the category of microorganisms) ,and actinomycetes, etc. , and their metabolic pathways for
degrading PAHs under aerobic or anaerobic conditions. Additionally, it discusses different types of traditional and no-
vel cultivation techniques, and makes a comparative analysis of the characteristics and applications of traditional culti-
vation techniques (such as optimizing the composition of the culture medium and adjusting the structure of the culture
medium, etc. ) and novel cultivation techniques (such as cell sorting technology, etc. ). This is helpful for screening
more effective cultivation methods, exploring more PAHs-degrading microorganisms, further promoting the research on
polycyclic aromatic hydrocarbon-degrading microorganisms, and providing theoretical basis and technical support for
solving the problem of PAHs pollution.
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Table I PAHs-degrading microorganisms

HEY WFh 1YW B MR/ % 27 30k
A Pontibacillus chungwhensis HN14 10 mg/L FE(Phe) 30.00 [7]
10 mg/L ZFH-EE ( BaP) 100
Pseudomonas xizangensis S4 50 ppm ¢ (Flu) 41.90 [8]
Brevibacterium sediminis MK9 1 000 mg/L ¢ ( Pyr) 59.00 [9]
Sarocladium terricola 10 mg/L FE( Pyr) 88.97 [10]
B Streptomyces cinereoruber subsp. M-1 100 mg/L & ( Ant) 93.14 [11]
50 mg/L JE(Phe) 49.25
Candida tropicalis B 500 mg/L EE(Pyr) 97.40 [12]
W Selenastrum capricornutum 5 mg/L Z%(Nap) 88.30 [13]
Alexandrium pacificum 200 pg/L B (Pyr) 96.00 [14]
N L . 150 mg/L Z%(Nap) 150 mg/L #( Pyr ) 100.25.10
7 3
TR A Amycolatopsis niigatensis Pozl4 150 me/1. E(Ant) 150 mg/ 1. P (Flu) 37.87 18.18 [15]
1.1 #H#E RO, 2 5B, HRTE TS SR BRI 5

AR LTS R R rh 4 RO

FRy B AT A PAHSs FO4HTE , 3 ULAY PAHSs RS



118 M £ W

2 x K 46 &

WALTE AT B 8 (Bacillus sp. ) AR HE T 8
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Fig.1 Three main pathways for PAHsdegradation by microorganisms
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Fig.2 Pathways for PAHs degradation by anaerobic bacterial(?’]
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SFI BB T BRI A | S B A e R
K& ( Zhihengliuella sp. ) ISTPLA ,#E 250 ppm [
FEUREE T, 72 h A1 168 h HEAY KBR35IN 81%
187% |
1.5 3LIEFFERFERE PAHS

WFFER ML PAHSs 19 il F K d il A g d
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Fig.3  Optimization of culture methods for screening PAHs-degrading microorganisms
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I Tk R A AR I A i PR e A A AR I
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FEAR I IMANIE T2 AR, 25 A0 vk B AR AR S il
FRERAE N P2 )5, Z89E 14 d o8 R, iE
ST LA FR o8 BTS2 AR 1 PAHs [ £ T4 1) A7
FEDS AN SRR R REAE A PAHs B fifk b1 11
HL T 3Z 1%, 1 BE R ol 2 9 1 A A R
T R R A S P 76 A R T K B R 488 I
SRR TRl S PAHSs AR A, ARl
AL 11 Al PAHs Jy HL 7 BEARHT 20 mmol/L
TRIRER N HL T 32 28 DRSS T TR Fh h
i E L TR PAHs BY A% O Sl W) B R R A 5
P SB8 ., 1M 5% UE S T i R 3k 18 I B S (L BE 15
R ¥ 70 T Y PAHSs 1T HL 3 AT [ fige AR £2 Fp 2k
(%) PAHs, W50 A IR A5 F 7= A By v E) AR
) 2 R A, I L R A R T S RS
FERGEIREE T, IRE AR R Fe (1) 1] LLAR
1k PAHSs, SR8 J5 1 B i B FH A2 3 Fe (1) I,
PISRAS A K F R i RE Y L Marozava %0 D)
Fe(OH), N T2, FERESMH NG T
BRAN P - A L 3 Fe () A3 340 Ji R A 1-H 35
Z5, A RS TS Fe (M) fR3E A W R
fi#% PAHs B ALEE 32 B4 5 P AN Oy 1T, — 7 1A
PAHs Ffi st 72 b ity 7= &0 B B B e 2 S L =
5, MR TC R " R ME Y & AL B A
A IEER S —J5 1 Fe (1) AE & 4% XU 48 i 55
HINE RS TI fEE L PAHS , MR JF B S A )
HERE' PR HoAb 2R &0 T AT
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Fig.4  Electron acceptors used for microbial degradation of PAHs

2.2.2 I FAREAT  ZIIEHEH T (re-
suscitation-promoting factor, Rpf ) fz - 7F i 8% ff Bk
B ( Micrococcus luteus) PRI, =— M A A HEH
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THRETR AY AT 8537, HHT, PAHs [0 4018 K2
WA G A Ak s, BARE kBt 2 R
PAHs BEMUEY  (HAERE SR 0T B0 98 R, 240
ARV S A AR TS 3R Cai BT R
JH SIP 73 -0 7 0 2 i PR 20 DU o AR 446 6 1 7
B, WHE T A0S g e 2R R WA T
SIP gy 4 5~ F7 25 2R, — A R B 37 19 22 8 T 4
YN ( Gammaproteobacterium sp. ) 4R i xE A S
(IZEREfR T . T PAHs 15 e IR B 04525
AL YRR R DA B4R S s g
Yy, R AN E A VBNC AR S B0 AE 5
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TS RIR AN 1 & A AR Aok 1% R
1 PAHs AR TE 19 70 85 h & 4% T B 2AE /], Wang
SR TEAAIE Y+ R AN N 4 AR ) Rpfd
BV T ZRRE R 22, R LE S s, R TSN

Rpf4 BT AR08 8 BRZZFAEAR 11, NI 1
SCHGAH Sy B 23 MRESFEAMR A, ULH] Rpf4 HAT {2
PR E B RFROER, Fu %58 R k4
KT ( Rhodococcus erythropolis ) KB1 )& I i 1
K rpf2 ZEH, RIS AL B 1 Rpf2, % RpR2 F 1
IMABEFREE T T 0 B A 8 BRIE BRI AL
MBSINT Rpf2 25 110 AL 3021 v 43 2545 31 1 s
BIbR . IXSERIFSE I FE A R B T A IR B AR
HWIRIESE , U H o PAHSs B A 1 23 125 5 A A F
T EEANE, H AT, T 2 9 R A
SLHEFIRIBLTR i R 58 2 BT, 15 Ab TR AR5
BB, FEAFTE IR R i R — 5, i —
FPEREIN D, Rpf AT BE T 24 7K A i, SEAF LK it g
TP A T AR DR 285 1 240 71 4 B A A T U 8
DI B 4 AT 5 A, G T T RBC 200 T ) PR HIAR 2
fe Rt S I3 5 2 — AR5 ) Rpf s8F4E
—ME T 03T, 6 0 N B2 T ) e e R E A £
AL IRAE WO AR OCHE R Y R IR R B — R 5
AR A Al B, de 24 50 AR R A i A2 O i B
[yl

2.2.3 FmERMHEY —BUiK, Bi# PAHs
ARPRHCRE AHEI, HCRR PE RAS S VA 25 25 15
X AEATAE W A ot AR Tk B L v 2 5 (=R
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IKVEWRBES T R AR YRR . A DEITEE X
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PRI 7 2O S R A7, IR AT
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Fig.5 Cell-sorting technique for the isolation and cultivation of polycyclic aromatic hydrocarbon-degrading microorganisms
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