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ABSTRACT: As a preliminary study in order to develop new varieties of Hericium species, this study was carried
out to investigate the optimal temperature for mycelial growth, to figure out the applicability to sawdust cultivation
on Quercus mongolica substrate, and to analyze the antioxidant capacity of ergothioneine and polyphenols in Hericium
strains preserved in Korea Forest Research Institute (KFRI). In the results of optimal temperature for mycelial
growth of eight Hericium erinaceus, it was 20°C in a strain (KFRI 842), 25°C in five strains (KFRI 507, 508, 509,
843, 845), and 30°C in two strains (KFRI 582, 844). Optimal temperature for mycelial growth of H. coralloides
(KFRI 713) was 25°C. Four strains (KFRI 508, 843, 844, 713) out of the total nine Hericium strains showed full
mycelium growth within 20 days at the optimal temperature on PDA medium in petri-dish (85 mm in diameter).
The other strains have need of more time for full mycelium growth. Mushroom production of H. erinaceus ranged
from 215 to 384 g of fresh weight and its dry weight was 7 to 9% of it, whereas that of H. coralloides was 299 g
of fresh weight and its dry weight was 10% of it. The contents of ergothioneine and polyphenols of H. erinaceus
strains were different by strains and those were in the range of 1.6~3.7 mg/g dw. and 5.9~7.8 mg/g dw., respectively.
On the other hand, those of H. coraloides were in the range of 1.7 mg/g dw. and 3.9 mg/g dw., respectively. From
the results of correlation (R2 =0.1) between ergothioneine and polyphenols in the strains, it was found that the total
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contents of them differ by strains but the ratio of the two compounds was not very different in the strains.
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E=Fgolie FEiuRtel Anl B A ke tiE
Q1 A gwsloltt. S-EvEtelA] d] Szl AL =T
ZHO|(H. erinaceus (Bull.) Pers)®} AxF-FJol(H
ramosum (Bull.) PersZ F2 oA HAS THET]
FA9) 7, SeleeldE ALk A%e] AR Hglol
A B 0l shi(d 5, 2004), ke Folfl=
RRoIA WAo] WASES 2O oA o5 v
FAYSE H. abietis®t H. alpestres GGl HASIL
AThHall et al., 2004; Flck, 1995). S-UgollA= =T
ZFHo] WAF 4F(H. caput-medusae, H. coralloides, H.
erinaceus, H. ramosum)°] Y& JATH©]<} ©], 2000),
H. caput-medusae= H. erinaceus®|3L, H. ramosums H.
coralloidesZ 37 =] AA|= 2F0] BE3IL Uth(http:/
www.index fungorum.org).

ERgdols AL A 9 A B (Ko er al., 2005;
35, 2004), IFEA (G 5, 1997), FEFH(©] 5, 2007),
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FE2E3F 5, 2003; 4 5, 2007), 2] AY7RHE 5,
2006) 5 TFFSE A7E =M A== AL ik oFg Y =5
Fellooll A &L B (Zhang ef al., 2007), erinacines®]
T-Z54 (Kawagishi et al., 2006; Kenmoku et al., 2000),
' 7254 (Wang ef al., 2004) 5] ATFHAL, o|E
EZE g AAFAHE g4 (Shimbo e al., 2005), 3t
3} €4; Mau ef al., 2002; 4 -5, 2007), tHAA13E €43 (Son
et al., 2006) 52 A7} A o] FofRaL Qlrt.
rkslE2Ql ergothioneine (ERG)S HAloA] A gHAd o]
O] FofR| L, QIZHS IS & Y A5 EellM = FAEIA
E3t}(Audley and Tan, 1968; Melville et al, 1956). =L
YA QAlA HHE QA BAMAE 2% 3he ERGE
HALC 2 RE A8 5= T, Aol Fa3k HelE s
SFCH(Arduino et al. 1990; Akanmu et al. 1991; Aruoma et al.
1997; Jang, et al., 2003; Sakrak ef al., 2008). }&& F=4
SIS A EWY oft WAle] ksl Ve EER
=T JYTHCui ef al., 2006). 2ol Dubost 5(2007)
WA S ZRE] ERGH polyphenols & FAHS B
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PDA H{X|GIM 2= TAMME

2 AR ARE = AR e kAl )
HEEO] 9= Il =FgHo|FE ARSI THTable 1).
A #5752 PDA iR AIA] 1494 7F vl st 21E ©]-8-513]
o} 2= AR AR PDA iAoM) A 5
TAS] 272 (A4 5 mm)yE AEZUYS (85 mm) TYH-
2o HEste] A S'CHE] A 35°C7HA] 5°CIHE R
2E=A42 5 gt 3047 ARSI

SEIHXI0A E{A1 2l

A =TS AP, T, A,
Srrsd], W3 5ol SEeE H7kskod Al El=Hl(Chang
and Miles, 2004), 53] Fhpissito] APl 2 gtst
AT 1, 1999). F2luetelr A 72 o 2l S8
AREE FARRE ARSIl H7HIERA vdE 4t
19] FARER E9 § =2 AUl 65%2 drE=
2743139 tt. 1/9] Polypropylenet8 ol =11 ¥iA1E 800 mI¥
B 2 o 5 wii7)E ol gste] A rhede] 7HE #
Ak, 7 #FE] AP 109502 AAEH

T S 25°CH] 27 el SRl A
RHAE WP o F71E S B 717 AR
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Table 1. Hericium strains used in this study

Collected

Strain Species year Origin Source”
507 H. erinaceus 2000 Korea KFRI
508  H. erinaceus 2000 China KFRI
509  H. erinaceus 2000 China KFRI
582  H. erinaceus 2001 Korea KFRI
842  H. erinaceus 2002 Korea KFRI
843  H. erinaceus 2005 Korea KFRI
844  H. erinaceus 2006 Korea KFRI
845  H. erinaceus 2005 Korea KFRI

713 H. coralloides 2006 England KACC 41743

*KFRI, Korea Forest Research Institute. KACC, Korean Agricultural
Culture Collection

MSIEE B4 (ergothioneine, polyphenols)
WAl A dojzl =g ol{F HAS #FERE F
Z 1= Easled A ergothioneines} &
3} AFZZ ARESFI Y. Ergothioneine(ERG) #2442
Dubost 5 (2007)2] ¥WHo 2 sl B URe &
AZ3E 0.2 g A& 20ml cold ethanol extraction £
(10mM DTT, 100 zM betaine, 100 zM MMI in 70% ethanol)
= A7 9 wnkeislth. 7F 8942 3327} sonicate - ©17]°]]
1% SDS ¥ ollehe & 4mls HAriste] &3 &, 9
AR St A 10 mIiE FH& 54 Axsta o
719 10ml 55 (pHE 7302 2432 HA7lete] =591
< QAR ete] 4edE EGR & #4802 ARE-st
St} EGR &2 Econosphere C18 column (4.6 x 250 mm,
5 1m; Alltech Associates, IL. USA)S 742t HPLC (Thermo
Electron C, Finnigan Surveyor System, Massachusetts
USA)E ARE-3IATE 06742 3% Acetonitrile 23 50 mM
Sodium phosphate (0.1% triethylamine® 2 pH 7.3 Z4)Z
5 (flow rate)2 0.7 ml/minZ 3} UV HAZ7] 254 nm
oA Ak

% 9= 3}3HE(total phenolic compound, TPC) &2
Fu 5(2002)°] ®H-& 45t S8t BAUHS &
AZ3E 0.5 g AlFoA 80% oEHe &S 60 miE 718
S 7 AR AR 60°Ce e FollA IATE FeE
TPCE FE3ITE =59 892 4500 rpmol|A] 412
ate] F50s TPC 24822 AR8-sldith TPC $=v
Folin & Ciocalteu's Phenol A]¢F €9 (FCR)S A3
S5t 1 ml 35842 100 3]4E FCRAF 4 miE
A7rste] 327E wke AR WSl 7.5% Sodium
carbonate €92 5 ml F7}ele] wsk ohe, 305 3o
UV-VIS spetrophotometer (Agilent Tec, HP 8453, Germany)S
AR&sEo] 765 nmoll Y F3=E Sgsisinh. TPCO| A
Gallic acidE AH8-3t] £ 412 2 ste] AHg-8lsith.
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Aol o] Ak zfoleh kel =39l ERGEF TPCE]
2polH| = BA) 21321 SAS (The SAS system ver. 8.1)
< o]gate] FAREAS AAIEIAA, el QI8 EE 12
T 5%0llA A1) oA S STk 3 37
polyphenols?} ergothioneine AF0]9] JdS Yolr 7] 9|3
TPkt

Zu o nE

PDA HiX|OIM 2= FAME

5] #FE= 85 mm =7]9] PDAHIA| A 30 0]
ZsPA AARIAS ssih A HAREE 20°C
o 4] KFRI 842, 25°CellA] KFRI 507, KFRI 508, KFRI 509,
KFRI 713, KFRI 843, KFRI 845 1] 30°Coll4] KFRI 5822}
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Table 2. Temperature characteristics for mycelial growth of Hericium strains on PDA

Optimal temperature Temperature
Species Strain

Temperature (°C)  Day of culture Maximum growth (mm) 5°C 35°C
H. erinaceus 507 25 30 39° 0° 0*
H. erinaceus 508 25 20 85 14 20
H. erinaceus 509 25 24 85 9 19
H. erinaceus 582 30 30 71 15 15
H. erinaceus 842 20 30 85 0 0
H. erinaceus 843 25 20 85 0 19
H. erinaceus 844 30 18 85 13 0
H. erinaceus 845 25 30 81 0
H. coralloides 713 25 20 85 0 17

*Values are mean of mycelial growth (n=3). Petri-dish size is 85 mm in diameter.

KFRI 842 #5382 t}27] Yelsth(Table 2). 53], KFRI
5072 52 =Fgdo] & 7P dAM o] =Tk gl
o] #FEL 25°ColA] FHA 9] F#AMIAS UERIAI, A
5°Ce} 3L 35°C Rl dAIFe] Eibakx] E ok
(Chang and Miles, 2004). o]} 7+2 @A/d2 A< o
AFEe] 2% A 54 Bt Aol thEkE, 1992).
KFRI 5072} KFRI 842 9% 33 oA 3¢
HARIEE B7sla 23 FARE =907 g2
Uehd 21 Solgh A7), Eg KFRI 7138 A&t
M #FE 559 =FTYo|2A Fue] ERA

A 28 Sl E WAl XIRE A9 7E AL

A7) HA 2zl 3k 5ol yehtA] ekttt

SEEIXIOIM HA 2k

o458 AAE A, w23, A Fo A7z} A
Al oA Tredt Fa-s BATHFig. 1). AHA
AZe Z7)0 @2 3ot A wEr HA}
LAz Ao 2 HthH &, 2000).

LEZHOMAIRE Auiet e B ZHHZA
FEA717A 2] 71748 T (40~422), 71 (44~469), A7)

Fig. 1. Fruiting bodies on sawdust cultivation of Hericium spp. Bottle diameter is 9.5 cm. A, KFRI 507; B, KFRI 508; C, KFRI
509; D, KFRI 582; E, KFRI 842; F, KFRI 843; G, KFRI 844; H, KFRI 845; and I, KFRI 713.
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(48~509)= Ural low, x| ElollA FEkA] A=
A7 T71(10~129 PIYh, F71(14~164 W9, 7] (18~20%
nvhz 28] E3 ATH(http://www.hinsyu.maff.go.jp/).
B Ao AMSH HFES HE olF o WA e
479 "h o] Fojxl om, 3RS 14¢0] AQ ERU7] wfEel
A HAG77EA ] 717k 7], AR E A FE7ER] €]
717k F712 e 5 Aok XY e #7E
ARAA = A 2 AR 3PS B TH(Table 3). =
FFolFe] 12} WAelld= KFRI 7139 261 g2 713
A BAEAAL, YA #7529 AL 149~205 g9
WL &3], KFRI 7132 AASHWMA(H. coralloides)
07 =FgHol (H erinaceus)ith =2 ArS Btk
22} WA M o] =FglolFe AL 917 38~170 g
HelE veht 12 Aol mlsf ALk WE Fo] & RS
IS = Ak 22| 13F A 7P B ALk
HIE KFRI 7139] 79+ 23 wAldAo] 38 ¢ 024
Azt ol st k= wFgdolFrt 12k Aol Hls)
22} Aol o] rehifo] AW dF= v Pl Fike]
A7t grol & o] & wAlEAol| E|gl7] wEolt}, 3%}
Aol A= MR- RS Ao R <ls) ¥
LS A Zoh B AT E AFETE =5
o] 2] wslY o] 38| Aok, whebA 717 WAl ks
Qe v FEEE EY Favt glon, W]
o7l o]F AA 717ke] F N FwHol o Fo1E o
A &A1 MARARS A 4 ozt Ak

ShH WAl AEES 10% PRk YERiEY, 555
Q1 F37} 10%0 14 Hol= Aol vlaf WkThRAR, 2000).
o] A= =Fg o] MARF7E ool Hlsl walxze] ¢
Ag A4S 7L Utk AS o] g

EMSHER B4 (ergothioneine, polyphenols)
APt =g ol ol F-fi=lo] U= ergothionine(ERG)
% AEA SR (TPC)S ¢ E& YL 31t ERGO
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Fig. 2. Ergothioneine and polyphenols contents measured in the
fruiting bodies of Hericium strains. Values are mean and
standard deviation for three replicates. Values followed by
the same letter within a column are not significantly
different at the 5% probability by Duncan's multiple
range test.

SRS 5 1.7~-3.6mg/g AR|2 YT AbaimAl
(KFRI 713)3 x=F3wJo|(KFRI 845)= 2mg/g ©|3l&
S| SHrE O] AAAL, WAl A2 2.6~3.6 mg/g ARCIE
dFERE zpol7E UATHFig. 2). LWHE oz 2-8ule]
ERG &2 WAl Sl wiet 2pol7h AW Fet 2 my/g
(Dubost et al., 2006; Dubost et al., 2007)°-Z =F3
olff= o|HTh= #A e AT

EgPol 7o TPC e #59H 3.9~7.8 mg/g7HAl
. e A AHAI(KFRI 713)2 3.9 mg/gl =
7P SN, BE =0l #45 = 6.2~7.8 mg/g AO|E
frAkeE S EEE UERth(Fig. 2). dubde® 13 Y
“elge] TPC FHS Hit 42mg/g N2 =FFuole
ol Rt} ThA T} FEol(8 meg/g)Rths W SHS
YERATH(Dubost et al., 2007).

aaksl B9 ERGS TPC S Fig. 33 7o) 45
WA= A4 R =0.1)7F §1ich 5= 7kll= TPCY}

Table 3. Comparison of productivity of Heiricum strains on sawdust medium for 5 months

Strain 1" fruit body (g 2™ fruit body (g) 3" fruit body (g) Total yield 1" dry weight (g)
KFRI 507 162.9 +7.9¢" 135.1 + 34.5¢d 86.3 +40.2a 3843 +57.1a 13.8
KFRI 508 149.1 + 15.2d 643+ 104.1a 13+4.1a 214.7 +103.5d 13.1
KFRI 509 168.8 + 15.2¢ 169.6 + 92.3ab 0 3383+ 98.1ab 14.1
KFRI 582 164.5 £ 12.1¢ 65.5 + 84.8abc 10.2 +28.52 240.2 + 98.9¢d 145
KFRI 713 260.7+11.5a 37.9+63.8d 0 298.6 + 65.3abcd 243
KFRI 842 204.8 +26.8b 118.2 + 95.8abc 39.1+47.7a 3622+ 137.2ab 15.6
KFRI 843 1643+ 17.1c 82.8 = 86.1cd 19.1 +£39.3a 266.2 + 104.1bed 13.2
KFRI 844 169.1 22.8¢ 139.5 + 62.0bc 27.8 £55.82 336.4 £ 81.5ab 12.7
KFRI 845 165.7 £ 11.8¢ 131.3 + 73.9abc 22.9+38.9a 319.9 + 100.7abc 13.8

“Values are mean + SD of the fresh weight of fruit bodies on 800 g sawdust medium (n=10).
"Values followed by the same letter within a column are not significantly different at the 5% probability by Duncan's multiple range test.
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Fig. 3. Correlation between ergothioneine and polyphenols
measured in the fruiting bodies of Hericium strains
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