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Research status of edible fungus bioremediation

Student majoring in Biotechnology (edible fungi) YangJanghang

Tutor: YuHao

Abstract: Edible fungi have long been loved for their unique flavor and high protein content. They are also
known as Fungal remediation tools for their use in the remediation of different types of pollutants. Fungal
remediation relies on the efficient enzymes produced by edible fungi to degrade contaminants. The mycelia
and spent mushroom could also absorb contaminants (biosorption processes) and transform the
contaminants into non-toxic and low-toxic compounds. In this paper, the research achievements and present
situation of the application of fungi remediation technology based on edible fungi cultivation in
contamination treatment were reviewed. This review also discusses the safety of cultivation of edible fungi
on contaminants.

Key words: Biodegradation; Bioremediation; Genotoxicity; Biosorption Industrial waste; Agroindustrial

waste; Bioconversion
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Table 1 Lignocellulosic enzymes detected in SMS
S. I R TR it ) 2531 U5
no Mushroom Main compost Enzymes Refer
components ences
1 R % KNG AT 5E | KBRS ENYEE. 410, p-wa | (1]
P. sajor-caju Sawdust,sago PEH G Bl ARIPERG
hampas from sago Lignin peroxidase, cellulase,
palm B-glucosidase, laccase, xylanase
2| Sk BB PN/ YR M. AR IENENG (2]
H. B Not recorded Cellulase, xylanase
H . erinaceum,
P . ostreatus,
Photionta
nameko
3 XA 7 B RIE L el [3]
Agaricus Not recorded Laccase
bisporus,
Lactarius
piperatus
4 | ke K2 MOHL AR CPYERBE . p-HIAIME G, Bl R | [4]
T & Sawdust PERE . o-TE A
o ME Cellulase, B-glucosidase, laccase,
Sk xylanase, a- amylase
P . ostreatus, L.
edodes, F.
velutipes, H .
erinaceum
5 REEL(R AL INZERERT WUIARZERERG . 6- AR . BT {FmkrE | [5]
%) Wheat straw VElG . CBEERRG. NUIHEIRbERE. £F
Mushroom e BEBE . B-HI AR KT RE A

species not
recorded
(commercial
SMS)

&N =R Al
Endoxylanase, 6-xylosidase,
arabinofuranosidase, acetylesterase,
endoglucanase, cellobiosidase, -

glucosidase, lignin peroxidase, phenol
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oxidase

K R B

ME-. BEE

P . ostreatus ,P .
eryngii, P .

cornucopiae

ARG Wkky . &
ST OKHE AN 2K
Sawdust, cottonseed
meal, beet pulp, rice

polishings, wheat

a-ERTEE. LPYEER M. BN, RPN

a- amylase, cellulase, laccase, xylanase

[6]

bran

7| REONE (A PN/ o-TERY Il LR YERTG . RBE . RN | [7)

%) Pleurotus Not recorded AR AP B- % B . K

eryngii Pl
a- amylase, cellulase, laccase, xylanase,
lignin peroxidase, - glucosidase,
xylosidase
8 | BEME. RE P/ RIGHE . a-FRUBEE B RRBERE. 27 | [8]
W Bl HE2 Not recorded N

N At

P . cornucopiae,

Pectase,a-galactosidase, xylanase,
cellulase

Por-cajw,L .

edodes, P .

geesteranus, F.

velutipes
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Table 2 Role of mushroom in degradation of pollutants
S. TR RIS G 57 SCHRAYR
no. Mushroom spp. Waste/Pollutants Remarks References
1 11 A0 e g 20 R B g U BB B A DA LT [12]
Pleurotus Oxo-Biodegradable K.
ostreatus plastic Mushrooms degraded the
plastic and grew on it.
2 AL 2.4- 5K P 0 AR 2,4- —SUR [13]
Lentinula edodes 2,4-dichlorophenol (DCPYH & =R AEIEHIFF
Mushrooms degraded
2,4-dichlorophenol (DCP) by
using vanillin as an activator.
3 | 5B Pleurotus | JESTHEAYERIRY) | B BE S R NEH [14]
pulmonarius Radioactive cellulosic | fEEfR#h &1k, 451X FhlE 1L
based waste () A E BT LE TR
GEWRE TR B — T B
Waste containing mushroom
mycellium was solidified
with portland cement and
then this solidified waste act
as first barrier against the
release of radiocontaminants.
4 | HRE, RAEEA sk 10 K P B AR 2293 391 N [15]
Z L malachite green 99.75% (ARH) | 97.5% (5
Jelly sp., FEHD + 68.5% (ZALE)
Schizophyllum 99.75% (Jelly sp.), 97.5%
commune and (Schizophyllum commune),
Polyporous sp. 68.5% (Polyporous sp.2) dye
was degraded in 10 days




5 | HRE, RREEAM JE 3y it A o A [16]
EZIN:| crude oil crude oil was degraded
Pleurotus

pulmonarius

6 =2 MKACC EZ2 . 1R 745 LA P& A% Poly-R 478 11 [17]
52492 PAH REJT, W€ T HIEM 205
Coriolus REHNEE M. AR RIEIE
versicolor B AR E ALY
MKACC 52492 (MnP) FIAR T =g )
B (LiP) # R I T R A

Mushroom possesses ability
to degrade Poly-R 478 which
decides its suitability to
degrade PAH.
Lignin-modifying enzymes
laccase,
manganese-dependent
peroxidase (MnP), and lignin
peroxidase (LiP)was found to

produce for degradation

R EEAHAN P A GO, AR B AL FUL RS, BRI L
WIRSRIZENE) | CTAERNE. SN, AR GRS 8S U R RE AR
S SRR TR RIE S . OBt R LRI AR BRI TS e
Wi, WRIETCR, BT, ARG ARSI T . BT, Ry
FERRIBRIE IR 0 AR AR ST 2, T RESE S REEHIRN, B
SOV AN RORI LR A, PASO SLINSEUNS R, Ak 1 1 R 457 £ 0L 1
HEAT

(=) VI

B SRR B 5 A TR A A O AR R U R Tl
AKAETIRIPE A 04 J8 B T 0 0 O v VBRI 4 R BT e AL
NIRRT, 62 R T L AT 4 2 R A P SR B Y5
RN AR AT SRR AL G (D AERE, AR,
SBR[ s G AP, B35 e 5 R 45 41X
WA R BAT R R UL SR, IR BT A PO A . 4R
Marin S A, BER. R, SEROBIEERRGHZH VTR, R0, iR
B RS AR . RYBEEAE R O R TIET T OCROBE, W 3.
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Table 3 Removal of pollutants by biomass of mushroom using biosorption process
S. no & 594 Sy i U5
Mushroom spp. Pollutants Remarks References
1 XAt B W AD BT | SRR A, B [19]
Agaricus bisporus, Lactarius | Cadmium | A XU fUEEZEXT 4 (1D &
piperatus (IT) ions TR
Wild L. piperatus showed
higher removal efficiency
on Cd(II) ions compared
to the cultivated A.
bisporus
2 S P2 BT M AaD | B (D #TAER [20]
Fomes fasciatus Copper (I) | &FHIWFIAER, FAd kb
Pm T eI dD g
EROESIA
Mushroom is efficient in
biosorption of Cu (II) ions
and hot-alkali treatment
increased their affinity for
Cu (1) ions
30| RHARONEL XUAIEERE . EIRE | 4. BE Bk | BE LR MOKIER T B [21]
IR AT 1A W Hr. | IXEE T RUCER
Pleurotus platypus, Agaricus | Copper,Zinc B 751
bisporus, Calocybe indica Jron,Cadmi | Mushrooms are efficient
um, Lead, | biosorbent for the removal
Nickle these ions from aqueous
solution
4 ST 4 i Copper | BEEGEHEALAE N FBR/KE [22]
Flammulina velutipes T R B 1 PR AR A I
il
Mushroom compost used
as biosorbent for
removing copper ions
from aqueous solution
5 ) - HE R - e 25 A i R < [23]
Pleurotus tuber- regium Heavy JE 5 e L I e R
metals Pleurotus tuber-regium
biosorb the pollutant
heavy metals from the soil
artificially contaminated
with some heavy metals
6 T4 4 Cadmium | B %5 A7 AW g [24]
Pleurotus ostreatus FHAEE 7 P HLER




Mushroom possess
biosorption capacity and
mechanism of biosorption
was observed

7 H R & HE R BE s LY N R [25]
Pleurotus sajor-caju heavy metal | Mushrooms biosorb the
Zn heavy metals

FEADR IS OLS , JETCBE s (AR YR LU AR — R S . SR R A
B DMEHE TR BESRRREY) . A, EXSBPIRIEARUR, EATHE RS A1
FAF (pHAH. MR FRON. PG & R E IR HMIRESE) AFE T L
Y. ALV BORBUAE AR AR EHAT, HH T EBRIG Y. VR b mioisg
ANAEH & B0 R R RS — B RAT R T i

QPR =2

BB BL, B Pk gk e, AL T 5 Gl Ay HoAb A 8 R 73 B 78 IEAE BEAT
o Horbig BN AR AL P B R B . ARRTRRET4E R R, AEACE S AT TR
BB B TTRE— 2B VR P o Bt Pl REL R 22 o 1) 328 360 2 i JEURHA) X 3Rl 15
PESRE o B 2l AT AR P DA 2R TRV BEAT AL B . OB R TR AT IR B AT i B
SIH Z BEAT Al AT YRR IC, DA E O AR I iR 2k 1 o 8 X5 e i R S H U -
EDEEMRYE . T9 Y. RERA AT RSN SERIRNSE S PERR . AR R AR
RS, N R B R 52 = A EE R E AR ] B TSR] Pk
CARIAEG . (A, AEVIIRh as SR b, i PRSIk ROE A B R T R e R
261,

BHEGCEREAVFZI0 R, BRI XN QA TR B — kb 1504
W E S E AT E DA AT . SEB AT, BN T %5 20 S iz 3
WEFTr e o X — RO B R AP 535, AN ASTa] . fRaAs . ARBCRE M AR AT BAAE
Bl AE . N B BB E TR — SR 2 8 T 5 I (R DR IE BN B s #R Y A
P MV R REARES 1 T8 Al e BAT s M Bt AL 23 1% s T8 5 I AL 35 R T RESK B T HERI G 1R
Yoo DIk, Ao ZEVEAL A A B A 1 Bn AR 2R

(1) EMEE R

TR IEREACT, RV LYY . B HTEIE SarBghlsl, Mt
AT RWIEAR W PR 7 SER AL SRR R B/ IN 2 i, SRR Sl AT DL 22 4
T WEWIRER T UL ALREREMS G, 1Mo HRENS BRSPS R AL ERT . V1 2
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