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Investigating the bioremediation of heavy metals by Pleurotus ostratus

Fereshteh Mohamadhasani javar' & Medhi Rahimi?

"Departmen of Biology, Faculty of Science, Payame Noor University (PNU), Tehran, Iran; 2Department of
Biotechnology, Institute of Science and High Technology and Environmental Sciences, Graduate University of
Advanced Technology, Kerman, Iran.

Correspondent author: Mehdi Rahimi, me.rahimi@kgut.ac.ir

Abstract. Heavy metal contamination (HMs) of water and soil is the most serious problem caused by industrial and mining
processes and other human activities. Mycoremediation is a biotechnological method that employs fungi to remove toxic
contaminants from the environment in an efficient and cost-effective manner. Pleurotus species are considered to be the most
popular and widely cultivated species worldwide, and this may be due to their low production cost and high yield. It has been
indicated that Pleurotus species may improve plant growth in metal-contaminated soils through enhancing nutrition uptake or by
alleviating toxicity of the metals. In this experiment, the fungus was grown in vitro in liquid and solid media for 3 weeks on five
different concentrations (0, 15, 30, 45, 60 ppm) of five heavy metals (Cd, Zn, Ni, Pb, Mn) as sulphate and the effect of these
metal on radial growth, biomass production and metal content of fungal biomass were determined. Based on the results, this
fungus showed a great variety of tolerance against the metals, as that growth parameters were increased in the case of two metals
contamination (Zn and Mn) and inhibition of growth was observed even at the low concentrations of nickel, cadmium and lead
(15 mg/liter). The amount of metal accumulation in the fungal mycelium also increased with the increase of the metal
concentration in the culture medium. In this research, for the first time, the growth parameters and the amount of accumulation of
heavy metals in axenic conditions have been investigated and described.

Key words. metal accumulation, mycoremediation, manganese, nickel, zinc

Received 10.09.2022/ Revised 28.01.2023/ Accepted 13.02.2023/ Published 20.09.2023 AARATR ARSI RVTANCRTARTAR SRR L SRTARTEV"0 PR R SRTRT /AR EA TS

122/\YY


https://dor.isc.ac/dor/20.1001.1.24236330.1402.10.2.3.8
https://nbr.khu.ac.ir/article-1-3572-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24236330.1402.10.2.3.8 ]

Mohamadhasani & Rahimi. Investigating the bioremediation of heavy metals by fungus z,66 lawg (5w Sl3ls Vb on>) 5 (oo

ol 9y Jok o)l 4 Jlail s e lawilsd Lawgs
BN igrSallin LS Jusians 5o adeidld ko 5
Jasl 5 BTy 4 55 Jl (sl Ly Jugiew o
Fawzy et al., 2017; ) sges o)Ll PsSly 4  wSlooS
(Schutzendubel & Polle, 2002
el Je Ol b)) ol el I Soe
gl 5l Coline slocdale a4 e Pleurotus ostratus
Szl wyn g walr 5 @le i8S s p3 S I3
S i 5 SES 5 wgslsS S alox 5l g8 50,

ol (7B saiged (nl @YLE)B @ oo o sskaie 4 SIS

g, g olge
dol> buoyo Pleurotus ostratus oo g6 a6 cuis
i yiesl Lyl ;> MMIN
MMN sl ol o yo ol oS () oy lw] dung

Svo @l dmge 5l il g Bl o) sl @
sla,dy Glbl js sals ools a7, lo,S [0 (o 00S00)
Ab ags Pleurotus ostratus (olesl) z,6 Jo il puss
it i 9,0 el Dl Lyl jo 4 Y B0 sgu
5900 Ly M 00ld ) 8 MMN sl ciS laos (ggioes
C8,5 )8 aha ¥ a4y ol 5 il az 0 YO sleo b L g5LsSTl
CoiS s 5 03,8 0, cetS Lams p3 2,5 lpsdacs b
Gl gLedle il g pmoliil (V SS ) Wi 1 1,
by (i 8 cllil g oy Fwl g (e oI5
Pleurotus ostratus g ,G
ady ol byl lovuw
ol byzmo )0 @)1 (ol ;b8 w5 ol

slabkle gl MMN sl cuiS o ags 5l
Ol S 5 Sy 5l (ppm £e FO X ND o)
6[.@&5.“«)») s(Pb2+ 6Ni2+ 6Cd2+ 6M1’12+ sZn2+) L).S.».MJ ubb
Pleurotus )8 oo cuiS diges anil> 5l (6 iandie V)
e d g odd la il o Jd an, )l a5 ostratus
s s ool 1SG a8 cdale o 5lal o)l
&S Slo3 b 5 s ey (gasaieosll s s Ln e %
@ GB e gl i cdile) S gy e Sl Skl
S8 ol S il 4z e YO sl o sy e gile Cas
b b el nicase 50 SolS skl e i8S
Thompson & ) o 5 .Fojlail o tle +/) o b 25
.Medve, 1984

doddo

Sedlid 5l gyl 4t (X Slils 4 S Syl
Sl s Ol ood g glpal (solS pane A sy
a5 wloe 08 9 5yaliS S S 7B 5 poen dadgS
Colpaert, ) ojlul o s 4 |y pgr G gy oDl
ol 5l 4z 51.2008; Dalvi & Bhalerao, 2013
Gling, yolie 23z (g3 5 3 2l (e wiile Sl
Solw loai] 5l xwg edg00me (gly 4T i (55,2
o digy o> 5l SYL glacdale jo Ll s 5lo o5
g 00l ST Jlad gl G0l ol g gulonsT aas glall
Sl JsSns Sl 1 ol 5 el 5L s S b |
G e S g aildS e Sl elS aly oS Sl
ovsy ez (Langer et al., 2012) wsi oo oS S ye
Loy S5 o aiile broany VT il 5 e @l3ls Bis (gl
Lol gmio LS, 5 Ylipile 5 sxio slages,
o ssb a babsy cnl 5l SG g (Jy )l S92y e
e rlnle s p gloy 9 015 Sl 5 wiesd g
g e oS (ohgy 45l ) b ) oan VT (g5LuS,
,o (Singh et al., 2020) col cuw; lase L LB 5L
5 485 18 axgs 9)90 (Vb slaghy, w3l slaJle
S @VgB ol LB ol slagis, 5 S
o9 ol aslis L5’5'> aQ aS ol L:YL&M) LSLQU:IJB)
B> 9 4y 6‘)? LﬁE)Lé i LgLﬁ:\J; )| oolazl glao
Kulshreshtha et al., ) ¢l caw) dase 51 ool
Sheolawl (uKaw Il B 6l Koo sla iy, 31 (2014
S Sl i (sl (5 SBLS 1 45 el el
055 ol @ olgoe aex o] 5l 4T sged eolatul g o
(Farjadi & Norastehnia, 2021) o,5 o, L]

O ‘) o.x;%YT 0‘9.9 )| Lg‘oo);mf ULJo L u‘y me)ls
ety i Bk L g Jsbo )1 Sl T g galanly
gl oo B > dod ;0 g W,l0 095 10 coww Olge pezd g
wws grhe g sVl Cuwj plee 4 calple
pb L Bbao z,6 (Akkin, 2021; Mosa et al., 2016)
03, g JG,BT awul, e3> Pleurotus ostratus ke
3 oz ol ggie sbaiel Slly el el
Cenlonds astine 5 485 )18 (s p 950 SIS (St Qi
iz sl @Yb Gy @i ety b G nl &S
Barros et al., 2007; Mkhize et al., ) coul K I3l
2B ol o 55 s Jske slaeaniSe alox 512021
oo B Gleddls @ plger (oK Sl 4 S

123/AYY


https://dor.isc.ac/dor/20.1001.1.24236330.1402.10.2.3.8
https://nbr.khu.ac.ir/article-1-3572-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24236330.1402.10.2.3.8 ]

Nova Biologica Reperta 10(2): 122-128 (2023)

OF V) ATYATA Y o )led )+ ol o i) psle 15 cng sloazil

gy Gl Skl 6y 5 el gl
2 S S IS s o peedlS 5y, FSe S
xo olS dosls sy ol 0als 035l (V) ojlals Jgu
e Ol polie Jles 1o ) (SelS Shad (om a5 5 ls
3 Kl 3590y malS pl il eole Gl S o8 )
S35 8 9550 50 (V) Joaz) 0 ylo e planl cdale jlea
o oye 50 090 Iy e ba ke 51 G en yo 20lS
a5 ounlie GolS 5l ol ged b o g poeslS (S
(Y S
&l o )5 pgubuace SlS (355 550l Y

D5 oppalisn S5 55 i | ol gl o
bl onl s (e GIR1 0 58 5 55, pate 93 a5 Sl
oRIBl ) 5 pate 390 50 45 59k 4y anils ST sud,
Qali 09,5 4 Comd 2o ;0 YA/ g o Sre Sl 4 Conud
wald 09,8 cliwl a4 (Dl ady 550 yo il ioljl
canlie lo CIE I S, by SsS J a, g5 e
(¥ oyl Jgiz ) as
Pl § pase (i - Y

&8 porkeane 50 (S b cBll 5l Jol> gl (o) 2
oS gle Lamme 45 eSis 58 cale il531 L oS sl oles
535 23l IRl )l s 55 5 18 T slime g8
S 5550 5 (535 S8 B S 53 5 e B il
D1 L0 sime aall 09,5 4

CudS fayima 3 iy S | Joolo (5205 (5 pgelomns S
MMN gl

~porbase oo LS5l (sogeline SlocSandil (Solane (solan
Syl blys 0 MMN sels> lase,s aidl o, sbe
A0 ) Sglite sloedile ggl> mbe ctS gol> slagy))
Cd* Mn* Zn?) Sew ol 5l (ppm £+ 0 X
o as ¥V oowe 4 b)) wws S Jaue Pb* N
B oaiad ool 13 ol 5 sle az 0 YO sl jo 5 5505l
SR ) ml mhe g adl ol mle e lapgiee
O Gl g 00 4lo p pgalie 59, T) dSS Sl o
o5 il az 0 Vo0 sles 10 g sl gy 0 Hhaie OT o
WD g ol e ) CBo L g5l gl e 5 Sl
porbuso (§ paie i

az,0 Vb gles o bpsdase ol S 5l e
Y5l ool b lapgdacs gauml pin sl Lawgs of 5 il
YF oo a HF o Lo ) 5 Lale oS ol o L
S wsa i 3 Jols Jsbns s a8 plnil el
DA (§ gy Sl olRiws jlesliial b (s pate i
3,8 18 eolawl 5,50 Shimadzu AA-670  Joo ol
.(Blaudez et al., 2000)
wdy ¢ oo B Gl glacdilé U 51 Jols s
Pleurotus ostratus g, o gudusuo
oler Sl bauzmo ) 5B (Sl b w6 S eIl gl -

MMN wils S Lams 55 el 2S5l ol )8 sl pgelia 0y =) S0
Figure 1. The growth of fungal mycelium resulting from spawn culture in MMN solid culture medium.

124/\Y¥


https://dor.isc.ac/dor/20.1001.1.24236330.1402.10.2.3.8
https://nbr.khu.ac.ir/article-1-3572-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24236330.1402.10.2.3.8 ]

Mohamadhasani & Rahimi. Investigating the bioremediation of heavy metals by fungus z,66 lawg (5w Sl3ls Vb on>) 5 (oo

OS3Is ge3] wbasl oS Sl3ls g9l MMN sl S lanses jo aily oy, Pleurotus ostratus z,5 SglS bs .Sl awlis -V Jouz
Table 1- Mean comparison of the colony diameter of Pleurotus ostratus mushroom grown in MMN solid culture
medium containing heavy metals based on Duncan's test.

Ni b cd Mn Metal concentration

(mg/l)
6.85 6.9 6.5 6.8+0.11a 0
- - - 4.5+0.80ab 15
- - - 3.440.14b 30
- - - 3.340.13b 45
- - - 3.840.25b 60

1 s o LeT Ll 5l alie g > b (sl Lo
Treatments with the same letters are not statistically different.
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Figure 2. Growth of mushroom mycelium in solid culture medium.
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Table 2. Mean comparison of dry weight (mg) of Pleurotus ostratus mushroom mycelium grown in MMN liquid
culture medium containing heavy metals based on Duncan's test.

Mn Zn Metal concentration (mg/1)
66.2+0.02b 7040.02ab 0
118.5+0.01a 66.6+0.01ab 15
78.2+0.01ab 99.8+0.03a 30
75.4+0.01ab 38.8+0.002¢ 45
58.8+0.008b 24.540.003cd 60

W B g LT Ll ) alie g b sla Lo
Treatments with the same letters are not statistically different.
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Table 3. Mean comparison of the metal content (mg/gDw) of Pleurotus ostratus mushroom mycelium grown in MMN
medium containing heavy metals based on Duncan's test.

Metal concentration

Mn Zn
(mg/1)
0.0649+0.02b 0.1723£0.15b 0
0.2431+0.03b 0.1597+0.02b 15
0.4854+0.14b 0.2598+0.03b 30
0.8221+0.27b 0.3432+0.02ab 45
2.623+1.49a 0.5032+0.04a 60

Treatments with the same letters are not statistically different.
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