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WHY BIOREMEDIATION WITH FUNGI
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The degradation capability’ off white-rot and
litter-decomposing fiungilis based!onl their
lignin degradation system

Ligninelyuc ENAIMES
Manganese
peroxidase (MnP)

Laccase

Lignin peroxidase
(LiP)

Other peroxidases
and oxidases

FRUITING BODIES NSS4

White-rot = All components
of wood are degraded, but
often lignin selectlvely,

residue is mainly cellulose —w)g,_

Brown-rot = Cellulose and
hemicellulose are degraded,
residue is modified lignin \ White-rot

White-rotted wood and
Bjerkandera adusta
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Contamination types suitable for
fiungall remediation

Chemicallindustry.
Oil'and! petiochemical industry,

Militaryareas

Challenges of the fungal
bioremediation technologies

Survival efffungusiin soil
x| Competition withi other erganisms

u| Envirenmental fiactors
= Inhibition of seil htmic substances (WRE)

Growih is slower than bacteriallgrowth

CONTROL OF ENVIRONMENTAL
CONDITIONS

Jlemperature

pH

0,

Mojisture

Nutrients: Cartoen seurce (N, P)

Isolation and Screening of Ligninolytic Basidiomycetes

Isolation of
fungal strains
from fruiting
bodies

Microscopic Solid-state cultures Liquid cultures
examination {eulture flasks, bioreactors)
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EXAMPLES OF DEGRADATION
CAPABILITY OF FUNGI

Four-andifive-ring PAH=compounds
Pentachlorophenoll (PCP)

o 111 | I R A7 A R
-,I _r1a N ! % B B |
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Over 6000 saw mills
in Einland used KY-5

Cc_>mmerC|aI product against que-stal.nlng flngi oA P, remeliosa
Mixture of: e T— pregrown) eleven 1 —e—P.riiosus

a Chlorephenols (6026) s e days)iniautos { ——s. rugosoannuiata
N aPn e claved bark and s G
2,3,4,6-TeCP' 75-85% Fadeat
PCP 5-159%

nen-sterile
2,3,6-TCP 5-15% 54 : contaminated
= NaOHI(302%)), H,0(10%) 7 e 5 Soil
= Impurities: :
Polychlorinated dibenzo-p-dioxins (REDD)) control =
Polychlorinated dibenzoflrans (PCDE) non-sterile soil
Polychlorinated phenoxyphenols (PCPP)

Mineralization of 14C-PCP by fungi
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T. versicolor degraded both PCP (pink) and humic bound PCP (brown)




NEW APPROACH AND: PROJECT

Dioxinicontaminated soil firom saw: mill
Excavated soil will'be combusted

Problem: soil contains

U9 10) 8600 6| Origanic mattern / kg dry mass
Possiblerselution:
pretreatmeENtWIthWeed=degrading fitngus

Started 1st August 2006

Together with Niska & Nyyssonen Oy,
Helsinki University of Technology, Mycocenter Oy

COMBUSTION

Highrencganic mattes
—  substantial' amount off €O isievolved
—  volume ofithelexhaust gas is increased
—  may bleck Upigas treatment unit, ite. filter

e

“Combustion unit” — Thermal desorption unit

. Belt conveyor 5. Secondary burner/Oxidizing unit 9. Funnel
2. Drum furnace 6. Heat exchanger 10. Water/Oil tanks
3, Screw 7. Reagent supply. 11. Compressor

. Cyklone 8. Filter 12. Electric centre/Control cabin

FUNGAL PRETREATMENT

EUNGUS shoeuld

u degrade organic matter (wood)l efficiently and non-
selectivelyr= degraderallfcomponentsioiwood

u grow fast
u be able to competite withinative microbes

u tolerate;pollutants in soeil I |

PILES have possibility: for
u geration
u moisture regulation




SCREENING FUNGI

Growth speed

Competition capability,

u non-sterile conditions

Tioleration| (and degradation)) off toxic compounds
u tests inlcontaminated soil

Degradation| capability.

s mass |oss off wood

= production ofi CO5

= reduction of' total organic carbon! (TOC)

PLATE TESTS

G/oeo,éhy//um trabeum

Fungi are grown on agar

Piptoporus betulinus plate with non-sterile
and dioxin contaminated
piece of wood

FUNGI SELECTED FOR SREENING

Earlier experiments

= \Wood block test

u PCP degradation|experiment

Elngi known te; be efficient degradersiininature
Eungi that degrade weoden building materials

FUTURE RESEARCH

TOTAL MASS, REBUCTION
Plate tests with contaminated soil
LLaboratory’ scaleiexperiment withicontaminated| soil
= production ofi CO5
= reduction, oft total organic carbon| (TOC)

DEGRADATHONIOF CONTAMINANIS
Degradation of dioxins and! aged! chlorephenols
Mineralization off **C-PCP
Enzymes involved inidegradation




Recent developments for fungal bioremediation technologies of soil
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