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Biodegradation of Polycyclic Aromatic Hvdrocarbons by
White Rot Fungi
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The white rot fungi Phanerochaete chrysosporium(IFO 31249), Trametes sp., and Pleurotus sp. were studied for their ability
to degrade Polycyclic Aromatic Hydrocarbons(PAHs) using anthracene and pyrene as model compounds. The disappearance
anthracene and pyrene of from cultures of wild type strains P. chrysosporium, Trametes sp. and Pleurotus sp. was
observed. However, the activities of ligninolytic enzymes were not detected in P. chrysosporium cultures during degradation
while figninolytic enzymes were detected in both culture of Trametes sp. and Pleurotus sp.. Therefore, our results showed
that PAHs was degraded under ligninolytic as well as nonligninolytic conditions. The results also indicate that lignin
peroxidase(LiP), manganese peroxidase(MnP), and iaccase are not essential for the biodegradation of PAHs by white rot
fungi.

Key Words : polycyclic aromatic hydrocarbons, biodegradation, white rot fungi, ligninolytic enzymes

= o GAEHT AP T
of WARZEFWRF)L cometabolisme] Ha ¢lom
< AY Aoz ¢EA v
g 4 91+ lignin peroxidase
= o Wl o} e 7
g &4 Z phenolic compoundE EFEE AT HILEIL
th6-12). 53] ©] enzymeT 2 one electron oxidationo] 23|
PAHsE PAH- quinone® & Z&A7|3 ALHo=w Ei|AHA
A Es wjEHn otk E3] EARAL0R AMEHE 944 I acids} aldehyde2 A5t CO9 WLOZ Hsjdth o]yd

!

N B2 3=
=]

PAHs (Polycyclic Aromatic Hydrocarbons)= 27] o]g¢]
AYR o]FA 3 FIFIEE I T BUHlE fEsle
9 fElde] de AeE UHA SItkl). PAHsE H#7]E°]
g oo AAEA AL F e BFEAN AAFHA 34 B
, 38 2L, Ad3A, B

o

O
:?i:l
5y

1

iy

E
o=
i
K
B
U
£
oy
o
o

A-FELE-F)S} anthracene oiloll= 2F 85%2] PAHs7} FE3HH o RARFAE FAYEL Fool Felshe AT AEF
Atk AegEeld PAHsE BeHoz §2 @ Fde] o  GUHCE BE WY R WA dass go) A4 ©
2ok TABGAY ty) 2o BAHE wE AHe So o 0 LH9E Edee ZAE Adete] et WEe 5%, 54
ey SUl2). PAHsE 5o wl AEeE RsAwe] 2 SFES Fagtn geld dos-15). @AAE FE

). &
o7} Q= BAAA AT} Bo| B Pseudomonas &9 AL Phanerochaete chrysosporium-g WAL E A7) Ageo]
|

47) o149 1EE 7FAE PAHsE 27) & 349 2EE 74X ot 28y g8 oy ERe BARFIFEL lignin peroxi-
= PAHs7} 2418 wul B3 =, cometabolismel] &) xjwt dases @ 7|8} AAES HAst 7] wEd 2 dFoAe

t:"_ﬂ

Phanerochaete chrysosporium ol 2FAA NN B2l Trametes
tCorresponding Author : School of Chemical Engineering & sp., Pleurotus sp. 5-& ©|-&8lo] PAHse| &85¥ 3 G484
Technology, Yeungnam University, Kyongsan 712-749, Korea H#e] A & HuFoEA FF PAHs T HESA £
Tel : 053-810-2517, Fax : 053-814-8790 AESH AHgd did Sgteds ZAEJIA FUT

E-mail : mwcho@yu.ac.kr (16-18).

262



Ryu, W.-R., Biodegradation of PAHs by white rot fungi

LR

g 35

Ade Alg® FFE wild typed| Phanerochaete chryso-
sporium TFO 31249, 83 Pleurotus sp. CI-212 KFCC 10943,
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Table 1. Composition of growth medium(YMPG).

Component Concentration (g/L)
Malt extract 10
Bacto peptone 2
Glucose 10
Yeast Extract 10
Asparagine 1
MgSO, - 7H20 1
KHyPO, 2
pH 5.8
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Table 2. Composition of enzyme production medium.

Medium composition

The following items are added per liter of cultures;
10% Glucose 100 mL

0.8% Ammonjum Tartrate 25 mL

Basal Medium(/L) 100 mL

- KH,PO, 20 g, MgSO4 5 g, CaCly 1 g

0.IM DMS (2,2,-Dimethylsuccinate) buffer 100 mL
'Tracer element solution 10 mL

1000ppm Thamine - HCl 1 mL

400mM Veratyl alcohol 1 mL

“Trace element solution (fliter);

Nitrilotriacetate 1.5 g, MgSOs - 7TH:O0 05 g, NaCl 10 g,
MnSQ, - H20 05 g, FeSO.- 7TH,0 0.1 g CoCl - 6H,0 0.1 g,
7nS0: - TH,0 0.1 g, H;BO; 10 mg, CuSOs - 5H:0 0.1 g,
AIK(SOy) + 121,010 mL], Na:MoOs - 2H.0 10 mg
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Figure 1. Enzyme production in P. chrysosporium cultures.
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Figure 2. Enzyme production in Trametes sp. cultures.
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Figure 3. Enzyme production in Pleurotus sp. cultures.
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Figure 4. Biodegradation of anthracene and pyrene in P. chrysosporium
cultures.
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Figure 5. Biodegradation of anthracene and pyrene in Trametes sp.
cultures.



266

30 180
£ —@&— Anthracene
g 25 — —&— LiP ~ 150
Z —A— MnP —_
% o0 —— Laccase L 120 5
g 15 - 90 ‘g
o o
o £
5 104 -60 &
8 &
£ 5- - 30
<
0 73 % 0
0 2 4 6 8 10
Time (days)
30 60
—@— Pyrene

- —&— LiP

E. 25 A MInP ~ 50

2 —— Laccase g
5 20 40 2
R £
£ z
E 15 30 %
: :
<]

S 10 20 &
&
S

a 5 - 10

0 73 B3 0
0 2 4 6 8 10
Time (days)

Figure 6. Biodegradation of anthracene and pyrene in Pleurotus sp.
cultures.
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Table 3. Concentrations of PAHs after 12 days culture.

Remained PAHs concentrations (ppm)

Anthracene Pyrene
Extracellular Mycelia | Exiracellular Mycelia

P. chrysosporium. 0 0.3 0 10
Trametes sp. 0 0.5 0 0.6
Pleurotus sp. 0 0.8 0 09
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Figure 7. Biodegradation of anthracene and pyrene at the same time in
P. chrysosporium, Trametes sp., and Plewrotus sp. cultures. O
Anthracene - P. chrysosporium, @ : Pyrene - P. chrysosporium, O :
Anthracene - Trametes sp., @ : Pyrenc - Trametes sp., (O : Anthracene
- Pleurotus sp., @ : Pyrene - Pleurotus sp.
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