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Evaluation of biological activities of extracts of Korean wild

mushrooms
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ABSTRACT: The aim of the study was to obtain the extracts of various native wild mushrooms and select the useful resources
though biological activity evaluation. The anti-oxidant potential, nitrite scavenging activity, and p-glucan content of wild
mushrooms collected from Eumseong and Bonghwa in Korea were investigated. Based on the results of this study, Ganoderma
lingzhi (OK1362) showed the highest DPPH radical scavenging activity (73.2%), ferric reducing anti-oxidant power (0.134),
reducing power (0.155), nitrite scavenging activity (53.6%), total polyphenol content (28.9 mg CAE/g), flavonoid content (10.0 mg
QE/g), and pglucan content (25.2%) when compared to other wild mushrooms sampled in this study. In addition, it was
confirmed that Perenniporia fraxinea (OK1360), Amanita sp. (OK1398), and Russula sp. (OK1406) had relatively high anti-oxidant
and nitrite scavenging potentials. In conclusion, our results can provide fundamental data for extracting beneficial compounds

from wild mushrooms.
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Weld ~EYARRE AAE HEshes itsl
FEHHES AAlsta A HAMEe] 75S
s} st gAlEe] S AdelA T EFEC] W
# Jth(Kang et al., 2013; Kim et al, 2013; Nguyen et
al, 2013). =3+ GA (B2X), HHl7|5Z8 %, 27PAL,
B (EAIEHA), =Fgdo] T FEHA FEE2
FA, SE 4 oA, g Bk o} FY2EHE
s, A7 AERdE ettt 4 A doh(Barros
et al., 2007; Cho et al., 2015; Manzi et al., 2001; Park
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et al., 2018; Qi et al., 2013). o EojA Aol 53}
2 o] Aol it oAb A thgst AAE] o
b Aol Frbstar lom, 1 & WAl kst 85,
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YA, B 5 FH D3t Bl FHaH] 1]
Aol AU Y= A AR 7154 4L olgs

N

| 913t g8 A5 &3] 218 Fof lth(Barros et
al., 2007; Cho et al., 2014; Manzi et al., 2001).
=Y A= oRIWAlR FAME o8] 58 A
24 T5S A A Ardo] gaE = ozt
FZEH, S A oAl 1S Bt ES A
Aol grE e} of] e AR WUHE B3 oSS
71574 22X F5 TS A A e U
HAL 2RAES gdislr] 918 a3 H=F o] shuet
2 AEEY(An et al., 2019).
B el opguiAle Fa WAl Folel AHd 5
2} Qo2 AT Boh2e] Fol YA F9oIA
Aske oA FPAN S AREAR Q)
2 AR Aol A R ol FA ZF A9
T oPIHALE e R o A AE S
154 W s BAajol Jhsd aash 84,
2R gl d 24 /18 BrlEes 4
bl 412 Sasllnt. © velrt %4 0% opgulal
Bk Aol FholM AYSHE PIHAF
e usln Qg ArEde) 45 do|
1E vROR o] S Adrd -7 HAAL S o83
ML AdE F A2 =4 &8 7kl dig
7|1ZARE A A5 skt

o,

A A U )
o

=

0

\=]
RN

O
—:(I:I_&

T 0 2
B
e ot

Mz 3 S8

L Ot +=F

] o wiAlRLE-e 20201 7~8Yol AAEE -3}
T HHAH X 9] o]4lo]FAH(36°55'14.2N, 128°56
472B), SAEE /97 A0W(36°56'26.4N, 127°45
20.8E)°] A7t A3k ofikellAl RS, ZF Ab
AR N - E oRIMAS 10522 Fig. 13 7}, 7t
ORI ALS FAoll A FEjA S AL, Bk &
5 54S 9sle] gDNAS FE319 o7 5014 T
Zglo]lmel ITSIF (5‘-CTTGGTCATTTAGAGGAAGT
AA-3")2} ITS4 (5‘-TCCTCCGCTTATTGATATGC-3’)
gto]HE o]83le] PCRE TSt & AVIME 4 &+
NCBI Blastg &% 4 43S T3 TH(Table 1).
SHs A FAF 49 A A o8
stom, AXTELS FHP A St WA e

ol B Al

FESUME EME ME M=
FHE WA EE €302 F AXNE 5 ¢& AE

o] 2081 (V/W)©] 70% &4 100 mlS 7Fate] A2
A 24417F FEGT FEY2 dAEEE FY oA
stRoH, ofzel S SYES71(EYELA, Japan)E ©|
£35t] 39T 5 WAAEE HF 1 mgmlE
s|Mste] 7} EAo o] g3kt
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DPPH 2IC|Z £7{s =™ (DPPH radical-scavenging
activity)

DPPH (2,2-diphenyl-1-picrylhydrazyl) 2tt]Z 27184
< Blois (1958)9] W2 Wdste] SA4sidit. kst
A% FZ o]§5+= DPPHE 24 W 2l S 73t
3L 8ke] polyhydroxy &= 3hete, WS ofvlF 5ol
ofs ShE]m ojnf] gir]Ao] L7 E o] Fe Aol A
He FeE FEEE ol&dtd ST 99.9%
methanol®l] =<1 0.2 mM DPPH solution 0.1 mlel] 2+ 3
& 0.1 mls 93 1027 Sl 28aL B A
ook AdejellA 307 Ad2olA wEEAIZl | Multimode
microplate reader (Varioskan LUX, ThermoFisher Scientific,
Inc. Co. MA, USA)E ©]&3te] 517 nme| 3gollA 53
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antioxidant power)

£X(FRAP, Ferric-reducing

FRAP (Ferric-reducing antioxidant power) 742
Benzie and Stain (1999)2] ¥l F3lo] =431t 8
d8s A3 #1814 300 mM  acetate buffer (pH
3.6), 40 mM HClol| &3t 10 mM 2,4,6-tripyridyl-S-
triazine (TPTZ) €, 20 mM FeCl;-6H,05 Z}2}F 10:1:1
(viviv)2l Bl &= £33 5 37°C &5z 7123 A
< FRAP reagent=24 AR HAIEEE 200 4 (1
mg/ml)°l] 12| H]¥ FRAP reagent 3.0 mlS &35t ¥
o 37°ColA] 30%%F WAl & Multimode microplate
reader (Varioskan LUX, ThermoFisher Scientific, Inc.
Co. MA, USA)E °|&3tY F4% 593 nm=E S 3T,
293+ A= absorbance of 593 nmZ %A S} T}

223 £X (Reducing power)
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potassium ferricyanide S ©]-&S}
Oyaizu (1986)°] W& ol&ste] FAsk3rt. 72 #Al
FZE 1.0 ml (1 mg/ml)°l 200 mM phosphate buffer
(pH 6.6)9} 1% potassium ferricyanide &8-S 27+ 2.5
mld 2HE 2 kst ket & 50°ColA 2087 Wk
Al Z Tk, HE&H.C 10% trichloroacetic acid 2.5 mlS 7}3}F
o] 3,500 rpmellA] 1027 AAE2e & 459 2.5 ml
o] & 2.5 ml3} ferric chloride €< 0.5 mlS H7}st
o] &3t & Multimode microplate reader (Varioskan
LUX, ThermoFisher Scientific, Inc. Co. MA, USA)E ©]
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OF&l &t A& HH (Nitrite-scavenging activity)
oldAkd A27%E Gray9l Dugan (1975)2] WHo=z =

A3k 1 mM NaNoO, 0.1 mloll ZF B4l 25 02 mlS
7Fstal of7]e] pH 122 ZAE 0.1 N HCl 1 ml& ¥l
37°CANA 1AIZF ZFEAIFH T}, 2 ©]F 2% acetic acid 5 ml3}
30% acetic acid®ll 1% sulfanilic acidE <1 821 Griess
A2} 30% acetic acidll 1% 1-naphthylamines =<1 81
Griess BE L1H]&E 33 895 04 ml 78t E3tst
Atk olF AA2A 158 7 ERES AlZl & Multimode
microplate reader (Varioskan LUX, ThermoFisher Scientific,
Inc. Co. MA, USA)E ©|-83t] §4% 520 nm= S 3L
FE9] A7F HFol| 2Eshe oA RS o] wiit

(%)= 718k,

0.02 mlE 7}3
0.16 ml& H7keta & 33k Foll 458 b ks A2
< Multimode microplate reader (Varioskan LUX,
ThermoFisher Scientific, Inc. Co. MA, USA)E ©]-&-3}
750 nm AN FFES SAIGATE. A8l E3HE
% ZYvlE 52 gallic acid (Sigma-Aldrich)2] 3%
Aol A& F3E SA4%S tdst] v=8 24
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AZATH HHEHLS 1 M NaOH 0.5 ml¢} 75 2.5 ml&
A7bstal g 5 AF2ellA 10:27F 8 =g 3 Multimode
microplate reader (Varioskan LUX, ThermoFisher Scientific,
Inc. Co. MA, USA)E ©]&3t4] 510 nmollX F§EEE =
Ak, AEd 2FE F FHExol= e
quercetin (Sigma-Aldrich)®] ZEFEF40 A5 F4%-
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Fig. 1. Fruiting bodies of the wild mushrooms in this study (A, OK1360; B, OK1361; C, OK1362; D, OK1388; E, OK1395; F,

OK1398; G, OK1404; H, OK1405; I, OK1406; J, OK1457).
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Table 1. List of the strains used in this study

Strain # Collection site Per. Identity BLAST best hit Korean common name
OK1360 Eumseong Chungbuk 100.00% Perenniporia fraxinea oA BT HAL
OK1361 Eumseong Chungbuk 100.00% Pluteus hongoi -
OK1362 Eumseong Chungbuk 100.00% Ganoderma lingzhi PR EExR)
OK1388 Eumseong Chungbuk 100.00% Agaricus xanthodermus -
OK1395 Eumseong Chungbuk 99.00% Russula mariae AT
OK1398 Eumseong Chungbuk 99.65% Amanita lanigera -
OK1404 Bonghwa, Gyeongbuk 98.00% Russula brevipes -
OK1405 Bonghwa, Gyeongbuk 99.57% Cantharellus lutescens ZAE R Al
OK1406 Bonghwa, Gyeongbuk 100.00% Russula rosacea SZuAl
OK1457 Eumseong Chungbuk 100.00% Trametes lactinea -

+ SPSS statistics 19 Z2I3 o]-&ste] Hh FF
Hake] S 4FE3193L, Duncan®] U754 (DMRT,
Duncan’s multiple range test)(Duncan, 1955)& &3}
ZF A3 Aol ik FAA fo4 A8 (p<0.05)2
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JEE 247 Lol Aot fAdske ofttelA
g oA FEjA H 24 8-S FskieH,
I AzE theF Z2th(Fig. 1, Table 1). 2404 3
# OK13602 ol HAlT} SFymAlge] o7ial 3l
THHA E= A5 (Perenniporia fraxinea)©]12H,
BTH 7ol AA &7 Ao Adshke 11dA] WA
54 wAloltt, kg0 g 2ol I g 2te, IdTY,
FHAGY F FAE Fol| Y= Fo=E dHA sloH,
WAugell Aget gAY olgte FEol NdEoe] Aok
(Kong et al, 2005; Seok et al, 2013; Yoon et al,
1998). A4 wolA HE 0K1361S XS Pluteus
hongoiZ g7 °] How Hast g2 dA7EA] §l
= ASE YEhth ti7l 2959 ARRe] e =7
U 2FE7)e £2 Ee FEXo] TAsks wAle|t).
FestH oz AFx7|9 2t TP ~ubrPollA HH st
A AN FEAL "olxl Folar, wiwlsie | z}e]
A= A, gitol7t gl Zlo] 3EdE 54
ojth. YAl TS A 5E ] o] Brh(Han er
al, 2013; Seok et al, 2013). &3I4 3¥ OK1362
= B2 % (Ganoderma lingzhi)2 FAZ v 2 4#3] H
Aol th3EZQl RN F9] shE A5, IG5,
ksl ddF 28-S RS g AYEd 7lsol
A b, 3 59 A3 7139 F oy Ag
o &84 A (Cho et al, 2013; Park and
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Lee, 2011; Park, 2013; Seok ef al, 2013). &304 43
H OK13882 FEWMAZE] Agaricus xanthodermus= &
Aol Fon, Past Fuiwe glom F7HETH
A B (CBD-CHM KOREA, http://www.kbr.go.kr)ol| A=
FE 34 ol9lol e FEIF gtk FECZ yellow-
staining mushroom®]2}al &# A Ut} SHACZ A2
& Aol 55, A TE, AEY 55 EATIH A
sHAIE EAH wE Fx Yot dth(Ozaltun and
Sevindik, 2020). ©] #¢] FEE2 T2 b3l S
S 7L 2o, 53] HEE e HEEEA
g FEENM= N AI (Escherichia  coli), =&
(Pseudomonas  aeruginosa), SAUEWE  vR-U]
(Acinetobacter baumannii)l| e+ tEAdo] HIE T
At (Ozaltun and Sevindik, 2020). Al FH=E
OK1395= FWAlHe] FAFIHA (Russula mariae)
of WMoz FAHHENT. 2elM R OK13982
FUHAEL] Amanita lanigeraZ 5730 HJoH F
B AlE] Sohe HAFES SHA e A5EHLe
2 4HA k. A7ARgAle] A, mEs FE=0l
A w2 84 &S YERlen, 1 o9l 4, 3
et Ago] e Aoz Ao Uth(Kim er al, 2007,
Park and Lee, 2011). 5-3}2ollA] 3¥ OK1404+= 3
WAEE] Russula brevipes®] PIA o2 F4H =0, &
Shrell A 31 OK1405= Hae|wslate] A sn
WA (Cantharellus lutescens)- 2., AL HA 7o F-&
723 WACR 7|FAEZHE g g5sto] ASat
m AEA 7hEe] AA SN T e FA s
U ZHAel] FEst ATt WA= ko] bkl
sto] Ao R o 2 dEA ATHAn et al, 2020).
BohrollA E OK14062 FIHAlLe] 779w
A (Russula rosacea)2- 2. FRZ=AJTE. 2/dolA F3=E
OK14572 HARF4 02 FEWAE &8l Trametes
lactinea®. &30 Hom Bt S-S glvk. &gt
2714 E kel 4B (CBD-CHM KOREA)INAH = 525
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Fig. 2. DPPH radical scavenging activities of 70% ethanol extracts (1 mg/ml concentrations) of 10 wild mushrooms (OK1360,
Perenniporia fraxinea; OK1361, Pluteus aff.; OK1362, Ganoderma lingzhi; OK1388, Agaricus xanthodermus; OK1395, Russula sp.;
OK1398, Amanita sp.; OK1404, Russula sp.; OK1405, Cantharellus cibarius; OK1406, Russula sp.; OK1457, Trametes lactinea).
Light gray bar indicates a positive control. The results are obtained from three replications (n=3). Bars with different letters
indicate significant differences by Duncan’s multiple range test (p<0.05).

H
kel HepG-2 M EZol|X 9] &5 &4
9
al, 2018; Zhang et al., 2013).

+Z| OfMH{AIFe| DPPH 2ICIZ 2

=] o MAF 70% NEEFEE2] 1 mgmle]
oA kel aats dolrr] $)5ke] DPPH ]
A 271%S 243 th(Fig. 2). DPPHE ¥4 oH4 3
AR EEA FAaksl o] e B vhid 3
HAY 275e] e AMo] 7+2¥rh DPPHE o3
E4E ol g3l vwr 7k tst e 45t
= WHoE WAl JA] ks FEo] e Zlow &
A Ac}(Gardner and Fridovich, 1991; Sohn et al,
2010). opBollA] 8 AR AEEFEE 1 mg/ml]
LR A3 A3, 2.1~732% HH SHUE 2A5S
B 2 FolA 9A (0K1362)7F 7HE =& #o)d &
Ass HolH 5% FolaFollA thE opMAlFol vlst

%<2 DPPH gt £ASS YEHlT 2 3o 2=
ol7hA B A (0K 1360)°]  53.0%, TFE¥Al%e] T
lactinea (OK1457)7} 40.2%2] =o|t}. 1 o]l 7F3
w2 DPPH 2t 2755 1l WA 4.1%2] 95
I A (0K 1395), 4.7%2] R. brevipes (OK1404), 2.2%]
ZAE B2 A (0K 1405) ©IAth. o]de] A3A ol
o|sh GAN(G lingzhi)®] 735, ANTFEFEE 1 mg/mle]
oA B 2ATE oF 67.2%01%0eH, T8 it
9] FErtlA RS JRA(G lingzhiye 2F 58%9]
DPPH 2}t &A% Holw & Ao SAwdA
gk #70] gEd AAGe] 2 02 YEiTh B
St oMM B EHWMAN(P. fraxinea)®] 73 FTTAIONA
A% 5 oF 50%2] DPPH 2]z 427%S Hole

ZAo® WYY 9lom, I 724 BAlel e uiAl
o) &ale H2HBHWA(C. cinnabarinus)®] 7% 2
22%%°] DPPH #tt]Z £ASE Hole Zo= His)
JTHAn et al, 2020a, 2020b; Oh and Lee, 2005). ¥
Aoz gitsl S EElshed 83 FEHOE
GeFEHol 2 dHA don, e & A
DPPH, speroxide anion-free radical 5= HA|sh= 7=
sk o] rhar A ATH(Kim er al., 2013; Park
et al., 2018). =3} Kim ef al. (2019)0] =W FZ&uj
o] 4FE F=Ut TU/HEE DPPH U &AEA,
ABTS #1512 2AEA, FRAP 27} 934 IA 57
Shhal Barskarl ik

I

+

fr 2

T oPMHAIRe| & E2jHiE ¥ & S22 0|= &2

= opgF WA 70% AEEFEE2 1 mgmle]
oo F Feds TS 549 234+ Fig 3%
2. oMRF wARe & EgHs s
2.48~28.90 mg GAE/g®] 35 HAoH, o] oA 717
2 Z ZEuls S vEh Ml A (0K1362)0]
ATH I o ® 1 F ZdE g veld Bl
£ 1524 mg GAE/g®l Amanita lanigera (OK1398),
11.99 mg GAE/ge] o7HA3T Al (0K1360), 10.72
mg GAE/g® Agaricus xanthodermus (OK1388)2] =]
ATh 7Y W2 F ZEvE S Bl WAL P
< DPPH #HYZ 2ASE EHIW FEFIHA
(OK1395), R. brevipes (0K1404), Z-AEz7ma]v]Al
(OK1405) °o|dt}. aitsl &2 A&at dsd A
AR A 5 HEA sketde] #ojaei, 538 2
U A e gitsldde A4 b ghE 5 &
ol ek WS AAaArE v Baska dok
(Kim et al., 2013; Park et al., 2018; Qi et al, 2013;
Wang et al., 2003). An et al. (2020b)°] &]&FH )2k
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Total polyphenol contents

OK1360 OKI1361 OK1362 OKI1388 OK1395 OKI1398 OKI1404 OKI1405 OKI1406 OKI411

Fig. 3. Total polyphenol contents of 70% ethanol extracts (1 mg/ml concentrations) of 10 wild mushrooms (OK1360,
Perenniporia fraxinea; OK1361, Pluteus aff; OK1362, Ganoderma lingzhi; OK1388, Agaricus xanthodermus; OK1395, Russula sp.;
OK1398, Amanita sp.; OK1404, Russula sp.; OK1405, Cantharellus cibarius; OK1406, Russula sp.; OK1457, Trametes lactinea).
The results are obtained from three replications (n=3). Bars with different letters indicate significant differences by Duncans

multiple range test (p<0.05).

Sg|atll A -8 YA(G lingzhi)y= F 16 mg GAE/g,
oA T oIS FHMA (P fraxinea)S °F 14
mg GAE/gé] & E8j5ls &S Hole AR Hist
)

U oI WAle F EtH o= S S5
A= Fig. 49 2ot o WARE] T StH o]
= FEPE9E 0.26~11.26 mg QE/goIUTE. I FollA =
ZHEGH AL (0K1406)0] F ZetHio|= ghefo] Fxgh
SHIMAIRE FolA 7P wRew, 1 tRlEw
10.03 mg QE/ge] AFA(0K1362)21 Ao 2 Yepst}. o]}
o] & AelA] gk oA =] (0K1362)= DPPH 2t
A AT, T ET8E gEE o2 HARF vlste] 4
59 =2 Fo=E Yeh, F dHE SES] gl =5
5 DPPH &t 2753 22 dikst &4o] Sk
the Bael dAshe 24345 g1d + AATH(Rice-
Evans et al., 1996; Seo et al., 2017).

Total flavonoid contents

T oM ARl B gl isls

2 3 oRIWMALR 70% NEHEFEES] 1 mg/mle]
Sl Ak FAsls(FRAP)S w43 Ade=
Fig. 5} 2t} #3g oA Fo d3d itslks
21 0.091~0.470 ©]N°oH, FA](OK1362)2] A 2 3
Sls2 ThE FHMAR vlete] 9538 EUTH 2 o
202 =2 FH 3 PlskeS Hel oRIMAS 0.225
2 FUWAS (0K1398)l &dh= o o|ATt. H 3 &
Ab8ls (FRAP)E A4 pHOllA ShdAllol]  oal]  ferric
tripyridyl-triazine (Fe’'-TPTZ) ¥-8A|7}1 ferrous tripyridyl-
triazine (Fe’-TPTZ)S-E S =& A2 o] &3 Z o7 A
5 F st 249 T =R =2 AR dHA
ATH(Lee et al., 2016). F¥sb52] 2= FA= L A
A7F A 5o &ikst 24S UERlH, =& st &4
< 7SS §F359 F#X7F =4 UeRdth(Choi ef al,
2016). o]xe] AxAtel oJstd HiktddlA T 9

OKI1360 OK1361 OKI1362 OKI1388 OKI13%95 OKI3%8 OKI1404 OKI1405 OKI1406 OKI1411

Fig. 4. Total flavonoid contents of 70% ethanol extracts (1 mg/ml concentrations) of 10 wild mushrooms (OK1360, Perenniporia
fraxinea; OK1361, Pluteus aff; OK1362, Ganoderma lingzhi; OK1388, Agaricus xanthodermus; OK1395, Russula sp.; OK1398,
Amanita sp.; OK1404, Russula sp.; OK1405, Cantharellus cibarius; OK1406, Russula sp.; OK1457, Trametes lactinea). The results
are obtained from three replications (n=3). Bars with different letters indicate significant differences by Duncans multiple range

test (p<0.05).
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Fig. 5. Ferric reducing antioxidant power (FRAP) of 70% ethanol extracts (1 mg/ml concentrations) of 10 wild mushrooms
(OK1360, Perenniporia fraxinea; OK1361, Pluteus aff, OK1362, Ganoderma lingzhi; OK1388, Agaricus xanthodermus; OK1395,
Russula sp.; OK1398, Amanita sp.; OK1404, Russula sp.; OK1405, Cantharellus cibarius; OK1406, Russula sp.; OK1457, Trametes
lactinea). Light gray bar indicates a positive control. The results are obtained from three replications (n=3). Bars with different
letters indicate significant differences by Duncan’s multiple range test (p<0.05).
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Fig. 6. Reducing power of 70% ethanol extracts (1 mg/ml concentrations) of 10 wild mushrooms (OK1360, Perenniporia
fraxinea; OK1361, Pluteus aff, OK1362, Ganoderma lingzhi; OK1388, Agaricus xanthodermus; OK1395, Russula sp.; OK1398,
Amanita sp.; OK1404, Russula sp.; OK1405, Cantharellus cibarius; OK1406, Russula sp.; OK1457, Trametes lactinea). Light gray
bar indicates a positive control. The results are obtained from three replications (n=3). Bars with different letters indicate

significant differences by Duncan’s multiple range test (p<0.05).
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Fig. 7. Nitrite scavenging activities of 70% ethanol extracts (1 mg/ml concentrations) of 10 wild mushrooms (OK1360,
Perenniporia fraxinea; OK1361, Pluteus aff, OK1362, Ganoderma lingzhi; OK1388, Agaricus xanthodermus; OK1395, Russula sp.;
OK1398, Amanita sp.; OK1404, Russula sp.; OK1405, Cantharellus cibarius; OK1406, Russula sp.; OK1457, Trametes lactinea).
Light gray bar indicates a positive control. The results are obtained from three replications (n=3). Bars with different letters
indicate significant differences by Duncan’s multiple range test (p<0.05).
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£ Zeg B3kl Ui (Cho et al, 2015). Lee et al.
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Table 2. 3-Glucan contents of 10 wild mushrooms

Strain # Species B-glucan contents (% w/w)
OK1360 Perenniporia frainea 13.99+0.29 g
OK1361 Pluteus hongoi 17.38+0.15 d
OK1362 Ganoderma lingzhi 25.15+0.21 a
OK1390 Agaricus xanthodermus 15.60+0.33 f
OK1395 Russula mariae 15.93+0.08 f
OK1398 Amanita lanigera 19.55£0.21 c
OK1404 Russula brevipes 14.00+0.16 g
OK1405 Cantharellus cibarius 16.75+0.02 e
OK1406 Russula rosacea 16.60+0.16 e
OK1457 = Trametes lactinea 24.51+0.34 b

The results are represented by the mean + S.D. of values obtained
from three replications (n=3).

Means with different letters indicated significant differences by Dun-
can’s multiple range test (p<0.05).
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