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FIEICHW 3 REB X OB RS Y~ T 7T
(Hericium erinaceum) FFERIE & FEEBORIH ¥ XD
MR BT T

EFELES - RRSER T - BEHEZ
* {F MR BRI A B R
*REEMERE v 2 -

EZ B

EFEMEx v 2 - CRHEHER L3 Y <7 > 2 7 (Hericium erinacewm) 6 %%k (ENE 4, HEE
1, FEE 1) #HHAL, v~7 v 2 r FEEOPNEMEH R L O E o b O FEEME =% 2O Hela
MRS T A MR BEEEE YN, Tihbb, REEMEM ThE 2 —-v a2 7 I - A EFEOEVDHE
RIS, FEREEOIERMEH S X ONE W RIFTHE L b O RMOFEE S =+ 2 © HeLa ffifg
X AR EE C RIETREY R, TOBR, FRCHAVW Y~ 7y 2y 6 RO FEEME =
F A &} Hela Mg 2B EEER L DI, TERONERERRI e, FEEONEL S
WERIEY S5 EY 6, FEE=FAD Hela it 2 filaEEEEOMVWREIXY 1 &Y 2 ThoT,
B EM CH D a—v 2 7 I —AEBFEINT 5 L FEEOIEFREHBIIEN Y, FEEONE IS
edvo ey, a—-v a7 I = VRIMC X - CFEEL =+ 20 Hela il 2 flildEEEtis -
T HHEA (7 A~) WINC X »C, FEERORBRID e Inoten’, FREEMM =+ 2 0 HeLa gt
THMBEHEEEEREL Ko, ThbDI b, Y= 7Y 2y ORRIEEER X ORERE X b BNE
DY 1~3FZMOLORHERL, HESHEM L L Tla-var i -k, EEFLLTE7A=ETH

ML CEET T, Hela M3 2 MlgEM G oM FRELEERRS 2 E 0¥ L1,

F-T—F I v=7vry, MigEEEE TREE, Helaiifid, =—-vars—»n

W

Y <=7 v &y (Herictum erinaceum) ¥, H[EH
PHREELHH LT B YT~y 2 rRlofal
¥/ aChb, FI, b, TF, IR EDE
EROULLARRBEARCHKET S, BEREVE L
SAENRTHD, WRDE DB ROMOIT T H
HBRGHI D Tl CwBELL Y= T2 r EFRER
TWb, FETE, B rbBA0E,, EHEL
LTHELTh, BEARRRLHROEFRERE
BERZ RENRR BB L3 h, KPBETH LD, B
EECRT S OBELLEAIRTWEY, Y= 7
R FIBREEEOZ L LT, Bl 1~ 2 EEhcE
NEEIEMLTW5, TOTERELT, RDO2H
BhFLh5, QAFEICEREL TV AEibts
52, BROBEESBOM L DEEEY RE T
BB BRI T 2R RE £ - T\ 5,
Q&0 IEELIEOCESACHMAERN R L X
h TSR AVMER L, EEEORENEEEhED,

FIEEOE & O ZEFE L HBEOERARD B
T\ 5B,

BT, Y~ 7> & ric iR, niEg
ER, MIBEE, iz v 27— 1R, FIREMRE
i RN D DMENE TR T 5 EIFHE IR
T 539, KEF B, Y=7 a3 [g-D-7
ARV ENE BN ESR [~Y 2/ vD |
=032 vC] EWHBTAY A <= —TIFERE
IR D AMENS TR T D EHE L TV 539,
Y= 7o gy OFSEEATC oW EL BE AT
NTHBT Fi, Y=7 o2 r OBRBCHS
RSB A F E R e Rs TR E oW T
BRI BB, Y=TF vy DR LS
PEYEE & OBMRICEA L RGN o\, BB
BEeva—x, Y= 72y 6% (hEEL,
BEELBSIOCERNE B LT 5,

EHGE LY ~ 7 2 & TEED 6 RO TFEHIN
BRFEEME =+ % 0 Hela gt 3 2 i
BHEERIET S & &b, BRSO MR
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DIFEENELFEEME = % 2 0 HeLa i1
S A HEEEER TR X IETEELYTALENT,
T oEBE®T > 1,

EEE1 v~ T2 r FEAEE =% A0 Hela
MR w3 5 MifE S M O FEER H
=T 6 RO FERNEE
TEAHE =+ 2 OHIuEEEEOZE
e R AT 2N 11N e A I/
EERoNER L O FEEME=F 200
Ml EE M I RIS
DAY < T v R r FEEONE
B X OFEEME = 2 hofilaEEE
P Rig

WS S URE

e

1, ¥=7vzrHHRHK

YTy, RERRERG Y ¥ — TR
MELTVWAY 1~606FMEHV, Y 1348
NFTEE, Y 2 (3EFRMRE, Y 3 ENE, Y4t
PARNE, Y5EBE, Y6 XHhEECHEFE
EEFERL CHEREG Vv 2 —TRIMERFL T3
b ORER LI,

2, FEHE

Y= TR rOFEE, TrAFaEH-TEY
BEEC T ot o8, FECVII80MED S O
L, BEHE3600g & Ui, BEAREOEL,
BE22°CTISHBIT - foo FREBOFETRTEKT
%, REICCHFEIMEMRC X » ZHEE25%
P EEfRs TiT oo, BEMEBEMEBM (774
Ha, a—va s i1 REH (7 r =<,
a—-V IS5, RA—-R—-F5vE =10 2 (AH
H) ©, KRB CHTE LIc, Yy~ xrD
MFEBRTHRROBERTE -V 7 EBEE T 55,
ERCHECHBBRIhAAE LS, IbEHBE
{7e% LRFFICBEII /- T %, IR EhE
EEEL TCAHRBIEL -,

3, Y= 7vxr Bk (FEEHRL =% )
F L

NELcETERINgE—H3 e v FEEDY
A zefRedlh, RS THiAS2SmE AR,
LIRS EIE T Rl LIz, 8%, AHEXI5
mlE TL0°CELUT CHUEEBHE L 1o

4, HeLa gkt

HeLafifga (K H A8 ) % medium 199
(Sigma) &10% v v fRIBMFE (Sigma) ML
BB AV, 3TC, 5 %COEETTEEY

Tote, HEfLEERR T C\ % HeLa #lla%3.5cm dish
(IWAKD 1= 5 X10%cells/m i 88 U <, HEBE
B L7y~ 72 r FEEOHIHIEI00~500uL 28
MU L OBERE CREL L, 5EE, Cafree
phosphate buffered saline TEEEEL, 2 %EDTA
(Nacalai) &% + U 7o v480u (WAKO) T
EEEERRYFEER Y, =4 vREa L CEEH
B oD &% MIBRETEAE CEHII L 7o,
KE1 D v~ 7o 2y FEEHRE =% 2D Hela
MR A MRS T O FEER H L
Y=7rar 2% (Y1RBIUVY6) OoFFEHE
i = % 210040 % HeLa IS mmes, &5 H
H & cAEFEEc B H A,
EER2 (Y =Ty 6RO TFESRNEE
FEEME = F 2 OffifaEEEE 0%
YT 6 %K (Y1~6) OFEENER
UM BEHREYEN, EOEFESMH=
¥ 2100, 300, 500u8% HeLa i dinL, &0
# 4 HEoEFHBEER TN, MllEEEtozy
Y el
EERS Ca—vad I - ARNN YT 2 s F
EERDOINE B X OFEEMH =+ Atho
HRE SR RE
=7 ar 2% (Y1RIOY 6) #HAVT
EE A Tolre Y72 &Y 6 RAWT, ik
Woa—va7 I - AEHFERRL T FA 2!
a—v 27 -4 %1000, 75:25, 50:50,
25175, 0 1100 (/) L LicGEHEr~<7
£ Y 5 #RTS0 50 (FRELD) & LicEaoF
ERIE 7 b O IERRTE AR TR, & FEM0m
Hed 2% EEOFECHE L, Y <72y
FEE=F 2100F 72 12300uml % HeLa Hll8wEwin
L, 4 HEeg&x ofilags» v v r L, Hlg
BEEEESR R EH Ui,
HEEN 4 L REBFIRNA Y = Yy 2 r FEEOINE
B L OFEMEMH =+ AP offaEEE
M RiE e
Y=7oar 2R (Y5RIVY 6) AW
EER AT o Tce ¥ =7 > 2 r OREER I, BBt
THBHTFFAFT2VFERBEH LT, KEFTHS
A=R=TF S5V, a—VIS5V, TARDEZELE® 2
BRERMULEEDY 5 &Y 6 OFEEFNE LT,
FEE=F 2% FROFTETHE L, v <7
& & FEEHE =+ 2100F 72133004ml % HelLa
fwdsimL, Wwind4 HRe&z offifdiz» v v b
L, MEEEEeRIETEEY R,



Y= 7 v g r FEEOMESBEEE &

e EH AL 2 13 & 3 fE & A HERR 2 ©, Fisher’s
PLSD (P<0.05) TR L7,

S

L1 D v =72y FEEHRB =+ 20 Hela
M3 2 Ml E S O FEH H

Y7y Y 1EY 6 RMoOFEEME =+ 2
% HeLa #ific ¥ IN% o M fa 25 1S o F B
%R 1R Ui, SR8\ T HeLa g 0 4
JategERA L 4 HTRRE 2, TOBBA L,
Y 6 FEEME = AFME I \TH HeLa Ml
faoMaEEiiE 4 BolRAKE e, FOBES
Lo Y 1FEEME=* AR NKE BT,
Hela il £EHlEROT B E A LR bRk
Mo, SO EMmb, Y<7 o2 r FEKHE=
¥ A 0 Hela Mifg x4 2 HilFEEEE 3R
I BB DD EHH 5T, HeLaffiflgx v
MR EEEE OB X TFEERE = AR 4 H
HREM ol T, FEERE=FAFMNE 4 HI
COEHTITH Z &L,

BEERD v~ T v a0 6 REoTFESNES
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L PEERHE = A OMEEEE DS
Y=Tva2r 6RH (Y1~Y 6) O/BTFEMRIL
BEFREAE, 3hbby~7 > 2 r DR EREH
HorEEYETEIHE S FEANELYR IR L,
IWERBEEHEL, Y5ARIENL, K TY 6,
Y2DIETH -7 ShODOINEREREIZY 135
XOY 3ONEREANRL v EBREN - T, &I
BEHOTEGONEELT, Y6RLIUY51XY

1~Y 4 04 B HERTEECERE L, R
CTY3DMETH T TOLD K, YT & rF
REDOIE I b RFEEI A DN,

Y~T7 iy 6 RHKTFEEHE =+ 20 Hela
Mgt s lEsEEEEoBELYR 2 TR LT,
£ TORMOFEEIE =% 2300% X 0500umliR
iz X b, HeLa flifaoMiaEiEiassBiztb~F
Bl sh, BB LY~ 7o 27 6 25K
ST OFEEME =+ A filasEEs 2 nE s
Nnice

FHEEAH =+ X OffifEBEEERIR ST 5%
WM R B2, 100umiRinciy, Y1, Y2,
Y 3OFEGHE =220 RY 4, Y5BLUY
6 OFEMEH = F 2 X ) HEFEEEERE D - 7
300médsinciE, Y1, Y2, Y 3 oFEEME

Eg =X ADHMNY 58X OY 6 OFEMEME =+ = &
T 40 b MBS M 2N By o Tz 500umeTRINTIE, Y
g% 1~Y 6 OFFEHAH =+ 2 oS EEE CE
210 BRBHALRED T ThHOFRMBY 1,
T . . s Y 25 X OY 3 OFFE = 2 oM B IR
BEMEE) DB &N 5 T,
B1 v~7 v r FEERE =+ 25 Hela #ilgic FEERI la—vad i ARy~ T8 rF
33 B AR O FHE EEOWNE I X O FEEME =+ Ao
£1 Y72y 6 RROFERONERERN &I
B Y1 Y2 Y 4 Y5 Y6
IVRERTE S | 32.2+0.4° 22.8+2.1° 32.1+0.3° 24.8+2.1° 17.240.4° 21.0£0.0°
& (g) 83.64.6°  81.5+10.8°  112.3+17.6°  92.3411.3° 115.6=6.4°  153.0%4.3°
(M=SE) BEREMcEEEDD P<0.05

IWRERIER @ v~ 7o 2 r 0t BRI et BB R E Ui

SR & LHFRHMEN I A - =77 v =10 2.

E2 Y= 7v 2y 6 R RoFEEHL =+ 2 HeLaffifa -+ 5 a5 EEE

i
R Y1 Y 2 Y 4 Y5 Y 6
0(ued | 39.242.2°  40.0£2.5°  38.8+1.9°  41.0+1.9°  40.2+2.3°  39.8+1.9°
100 15.8+1.6°  16.2%2.8°  15.6%2.4°  30.0+4.5"  28.4%4.8°  39.2+4.4°
300 0£0° 0.80.4 2.4%2.2¢ 8.241.9%  12.0%2.7°  13.2#2.2°
500 0£0° 0+0° 5.241.6" 0.6+0.6° 2.2+1.7
REFESMCEEEDHD P <0.05 Mgz (M=SE)
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MRS S C R e
BEREMEM chB v a T I - A EEREDOE
WIS, Y T r FEEONGERREH S FESE
B RETHEYRIWCR L, Y<=7v&rY
bl Ta—vaT i —ASEREI L 5L
PCFERNEREHRIEL s ER R bR,
Lnl, FEAENER =z —va 7 I -1 EERHN N
2B Lo AT B EEARE bR, Y1
Da—vasdi—A50k, Yé6Da—varsi—a
50 & He~CUERRE HBD R o o To
BB EM TH B = — v a T - ARIIEE S
Y=gy FEEsF 2D Hela w4+ 5%

MlEEEECRETEEYR LR L, 217D
EEX IR\ T, 2—vari - AgEKOY <7

v &y TEERE = AN Hela i cxd3
BAFIEMEIEE D L b i, FEERE =+ 2100
amdFEIME, = —v a7 I —AEHENY 1 050%,
Y 6 -Ci325, 50, 753 L UI00%EH X 0 FE K
Hi= % 2 @ HeLa fil0wcsi3 5 EEEEENE
FEotc, FEERMML =+ 2300pL WM,

-

e
hS NS

{EINRSERE AFC 84

H15 (2003

a—vaZi-AgEROWTR Nz —va S
I MRVRIN L v HeLa M3 5 M0 3 1%
HENEBICE D - 1,

EER 4 L RBEFIFENAY < 7o 2y TEEOIE

B I UFEFME = AhoMREES
E Y AESR 7

HBEHTHDBA—A—T TV,
AEHEREOBE WD, Y= rFEAONER
RETHERERS R LI,

IVEEH 2200 Hiei— L icBa, REHOE
Bzl - CFERNEEEE TDbR, Y5k
JUOY B EBCDA—A—T S VERFEMLIA
PFEEDONEIFECE S - 1o

HBEHTCHDLA—A—T TV,
ACEHEBEOBVNE Y < S a r FEE=F 2D
HeLa it s lasmt e g2y #*
6 IR Lic, B FEEML =% AWK EWT,
HeLa Mg 3 2 B MHEEE AR b i, FE
il = % 2100l INR T, Y58 X OY 6
D7 A=ERERMULHA (A) 2, HeLa i3

=—VvI7IV, 7

a—-vI7ITV, T

#3 m—vari-ARENIEERY < T8 r FEEOIERER & NE g 5E
Y1 Y 6
2 v oa 7 (ER) 50 0 25 50 75 100
INHERTEE H 4K 33.00.0° | 21.0%0.0°  20.6:£3.4*  18.0%0.0*  18.0%0.0°  18.5+1.6
# 117.3%5.7° 1153.7+3.8°  123.1:+19.3° 113.8+8.7° 120.3:£5.2° 117.7%6.6°
(M=SE) RESHMcEfEDY P <0.05
INREREHE - v~ 7o 2 7 DR S hE A EE T E LR
a—vadl FrEOFEET (a—vaFBia—vaF I T ERET)
SR E REMES | A -7 5 v =101 28,
F4 a—vaT - AHEFROECHTEEME =% 2 oHelafifgic -+ 5 fifaaEE T
B Y1 Y6
a—vaF - AEER 50 0 25 50 75 100
FEERE 0 (@) | 50.242.3% | 52.4%3.0°  50.4%2.0°  51.2+2.7°  51.6%£2.0°  49.2+2.2°
=% AYM 100 7+1.8¢ | 47.6%4.5° 2642.3° 26.6%£2.7°  30.6:£3.0°  33.6x4.1°
300 0£0° 9.8+2.4¢ 0+0° 0+0° 0.240.2° 0.4+0.4°
BNSHETEEEDLD P<0.05 (M+SE)
a—va7 I TIOERIT (a-va T Bk —vaTs 25 S5 FRT)
EX & BREMEN (A—~<-77)=10 25,
%5 HEHOSHEEOE Y~ TR r FEAONE T RIS
BN Y1 Y6
SeEFlOREIE A B C A B C
& 61.9+3.8° 74.4+9.7° 49.8416.0° | 59.6x7.1° 80.0+13.6°  27.6+20.6°
(M=SE) BEEBHETEREDD P<0.05

2R &SR 20 HEH AT - 72
HEEEHOHESE (FHEED

A, 7ri7x==10:2, B, 7+ ia-v73v=10.2

, Ci7F i ra—n=F5v=10! 2
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6 REFRING Y < 7> 2y FHERE= & 2 oHelaffifgic 3 2 Mg S R Bus 28

T Y5 Y 6
SREFOTEE A B C A B C
=% R 0 (udd 63.2+6.4°  50.0%£3.6*°  62.843.3° | 59.4+3.6°  57.24+4.5*  64.2+5.1°
winE 100 12.04£2.09  38.6+£3.0°  43.244.5° | 26.6%2.3°  41.6+1.8°  47.8%+3.6°
300 0+0° 14.6+2.9¢  11.842.9¢ 0+0° 1.6%0.7° 7.8+£0.8%

BEESHECcHEEZDD P<0.05
BiEoEEY (BRI

Mikas (M=SE)

A, 7ri72a==10:2, B:. 75 :a—v75v=10:2, C,7F:2—n—=735v=10: 2

HIEEEIET Ry A= RN Lo BRI O
CXhEhsotc, FEBME =+ X300umlH MK
T, 7A=EHRMEK (A) CTYSBIVY 602
Fi#t & b HeLa MRt 3 2 MO EE A 30E
100% 4 B iz,

Y 7 g i FREEREMIC RN B SRl o I
LoTy =72 r FEEFH =% 20 HeLa il
R s Ml EEE R RS R e b, FEA L L
T7A=ERMT A ETCFEAFHE=F2D
HeLa #ifidxt3 2 g s S iR rm b3 5 o
EDHE 5Tz,

z =

WELE, HREO—ETHET7TAY 1 = —IE
DEFERFHCETH 5 HBELERRETF (nerve
growth factor, NGF) %N CTIES R 2¥HE %,
Y= TR TS L RS LB R L
79 Et, HLOX0EIIEEESEETS
BRD-7AhvEEELTCHLIEIHILRTE
b, ¥Y~7varicbPEBEEREET B,
AW OHER, v~ 727 6 BFfLTOFEEH
Hi= % 2 HeLa Ml 3 » A B4 S 2R
P L I

—7, WL, v~ 78 r OBEERoBE%E
EITIO IR I R EE R B MBS L 72710 £ 2T,
BREM OBV = 7o 2 r FEBOEERIT 5 12,
FUBZEE B L C oA FHEEAM OBMFE L LT,

FEEHE =+ 2 0 HeLa filg 3 s MEEE

TETE, RSt MR EEN L oBR e KR BE
Lize Y= 727 6 REOFEEONEREHLK
BILOFEABIEIRY 5 8L Y 6 2ME0 4 R X
hINERTEREE L, FEENERS P T, &
D X5 FEEOIERREHEE X OCFEFRNER
LREENFEE L, =—Vv a7 —aAFEIc -
T, FEARERLYEETHERER RN, BE
EZIE Lot
KIFEOFER, FEEME =% 20 Hela fifa

CXPT A HIEEMEENE, Yo S x Y1 ~30
ERREOTTH, JLEANEDY 3, GBEDY 5
BIOHEEDOY 6 OFEHAHE =+ 2 L b Hela
MR A M E SRR S E o, TOZ
EBTFHEERE =% 2o HeLa #5532 #
FFMEEEIRCREELN DD 2 Lo T, 1ok
L, FHEERMHE =% 20 Hela fllc3 2 M
BEHEEEOEVCRK L, NEE E IEFRERK
DRI E B L d - T,

BEMO 7+ rak b ver 2 KoBRR
ThbHa—-vasd:I A CEHizAE, a—vas
I = AT B e o CONEME T3 5 A 2R
Lo UL, 2—va73i—A@MCLy 79+
FaB Y b FEGEE = > 2 0 HeLa fllg w5t
TAHRIEEEENE L hofe, SO Emb a2 —
Va7 = v OERMAYUEEEMRR S © g-D-7 v
H v is EOEREHRN 5 D0 2 '

SREWIM E LT, 7 A~ EALLESCT
ERH =+ 2 O Hela Ml w4 5 Ml s s
WrEWER TR L, L, FEREER Y
A=REBIKL, FEEBL =+ 20 Hela #ifg
X B MBS & FEANE R 2T —5
L7gh oic,

IhbDT EnD, Y7y r ORGIIERE
ODLORFERL, BHEMELLTa—vaTi—n
F, HEEREIE LTy A%, FREREML C#Es
T huE, FEEHE =% 20 HeLa #8335
MPEEMEEE OB CFEEPEETE B Z L HVHEE
Uiz, Tef2l, Zhbofhidf, a0
BEGRLIDLT LB L eh ot $HBEBK
~ v R H AR L o B R T  PUEEE
EFEEME =% 20 Hela g+ 5 §ias
PEIEM E OBREEL AT ALERD D L Bbh
bo Efe, WEMORWRK & TFEAME=F20D
HeLa #fdicst-3- 5 MBEEEE OB Rt & O3
Bl X 5 RERBEXITO & &b, flgdEdom-
FEEEZIREREETE DRESEYHAL 0T
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AL ENBEEIELS, Hy<=7 v ricBLC, FESABE=F 2D
SHEOERE, BROBRECHIT EZ/WEL HeLa fificxd3 s MilaE M E 2 5 D 5 8% Ak
T Binhy, BEEEE D Z & UCAEENEAL Ty CREBTRBYE 2B ERTER,
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Effects of strains and medium compositions on yield and cell toxic activities of fruit

bodies in sawdust-based cultivation of Yamabushitake (Hericium erinaceum).

Hirotada Tsuji*, Minako SUENARI* and Kazuhiko MASUNG**
*Department of Agricultural Biotechnology, Faculty of Agriculture, Shinshu University
**Department of Mushroom Science, Nagano Prefectural Forest Research Center

Summary

This study was conducted to compare the cultivation period, vield and the cell toxic activities among
6 strains of Yamabushitake (Hericium erinacewm) in sawdust-based cultivation. Six strains were
maintained in the Nagano Forestry Center : were used for pusposes of this study : four from Japan, one
from Taiwan and one from China. Cell toxicity was determined by adding hot-water extracts of fruit
bodies to growing HeLa cells, and it was shown that all 6 strains had cell toxic activity. Two strains, Y5
and Y6, had the ability to form mature fruit bodies in a short period of cultivation, and also had higher
yield than the other four strains.

On the other hand, the extracts from Y1 and Y2 exhibited higher cell toxicity potential. Next, we
examined the effects of using different corncob meal content levels and supplements on three parameters
under investigation. Addition of corncob meal as a substrate to sawdust media decreased fruit body yield
and shortened the period of cultivation, while increasing cell toxicity. By adding wheat bran as a

supplement to the sawdust media, the effect of cell toxicity improved, but fruit body yield decreased.
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These results indicate that mature fruit body with greater cell toxicity can be produced if Japanese strains
such as Y1 and Y2 are cultivated with corncob meal as a substrate and wheat bran as a supplement to

sawdust media.

Key word : Yamabushitake, cell toxicity, fruit body, HeLa cell, corncob meal
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