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The water-soluble or ethanol-soluble materials extracted from fruit bodies and cultured products (mycelium and broth) of H.
erinaceum were prepared, and their inhibitory effect on acetylcholinesterase (AChE) activity from Electrophorous electricus
was investigated. Inhibition of 75-85% for AChE activity at concentration of 10 mg/m! was obtained and the mechanism was
due to general non-competitive inhibition. Especially, the supernatant of culture broth by ethanol treatment, exhibited a strong
inhibition activity of 94% at 10 mg/ml. The samples from fruit body, mycelium and broth (supernatant and precipitate by
ethanol treatment) which were extracted from H. erinaceum, were very effective to inhibit the initial stage oxidation of a
linoleic acid at concentration of 0.1 mg/ml. The antioxidative activity of these samples were superior than rutin, vitamin C
and tocopherol as antioxidative standards by FTC (ferric thiocyanate) method, and also showed the very strong antioxidative
activity of 95% without significant difference of the samples by TBA-RS (thiobarbituric acid-reactive substance) method.
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¥ 99Yo] ¥+ choline acetyltransferse (ChAT)S} acetyl-
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Td§ 33Eo| HArh
O 5% HAd AYoRHEY AChE AsjAEL 2o
ArASd 98 o EaEHAou(10, 11) WA fE A
ol g 1= A9 Hud v gink

gHH, A2 Hadste ADo| Qlof AlAEde] AAE A9l
o 2Xx AE gtom, HAAZ B-amyloid ys:5(AR)-F5 A
C3kE AR 4-hydroxynonenal (4-HNE)®} malondialdehyde
(MDA)7} ADO| A HA S ATK(12). APell 7]13F A FAFE-&
4-HNES 773t Hutgo] AtHA=Hl, 4-HNE= AD
A 53], ADA 713 A |F e HatE e
U= amygdala 2 sivl oA F7FATHI3). wEbA gt
A= ADo B3t A A BARA ALE o] ).

HE}F]l E+ neocortical snaptosomal 2+e] XA = Z A
A AD®] AB#-E WHIE HFE=dH(14), E3] Gwebu £
(15)2 wvlel¥l EZ} vascular smooth muscle A 3E|A AB<
AEZHS A S DA 3ok

et og ssiAl= A A9 il AN Bz
A I AAE AASkE ¥ (P ks &3
preventive antioxidant)Z} A3 A& ¥ &= & (G4
Ay 3ks &3 chain breaking antioxidant)] 220 2 1}
B AAZAE A9 G 82 Sol slon) £
o gozE sus BB Lol obuF, thiol F Fol
AU, H erinaceumdl| RN = 72 L LAAT 5% A
A4 Ay Ws 22N assel Pald o ik

oVFozRE WA f7l 75 ALY Ags AT o
oz, AFg7A AAZHeZ AT v} Qv H. erinaceum
of AAuY PAAES ARZ o]9 AChE As|& g 3
e 248 #ot, HstaA skt

A2 2 i

g El

T o g

899 FA) FHE B A7A) HBT 9
o] WA (Hericium ermaceum) o], PDA (Potato Dextrose
Agar) WAo] AbEEiekstel mESYCH AAFe] HR
i glucose 30 g/L, yeast extract 2 g/L, polypeptone 2 g/L
(T yeast extract 2 g/L, polypeptone 2 g/L, malt extract 10
g/L), KH,PO, 1 g/L, MgSO, - TH,O 1 g/L, pH 5.5)0] Q13
o] W] pH= ¥ 8 A 0.1 N HCI =+ 0.1 N NaOH=Z ZA 5}
ATH A W g2 500 mL EAAE AMEEY H Y] 5%,
2% 25T, AE&EE 100 pme 2 1097 AA8¥ 1, B
B k& zbA A ZEE 3 L 839 air-lift fermenter systemo]]
A9 A AENE 597 o % 25T, EVERE 25
vwmml 2 447t vl o3} o).
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A R A7) o R ANe AXuT AYE (TAHAS
MEFANZ, 47 g 2ol AHYstd A|lgz 3F o
Z, AdA = 36 Fe B (e 75% ethanol)E 580 A
SFRYAstAA 33 FE T AqHstd AAE gz

Az TL }*]EE -a}

¢t % (Brix 1293t 7
gHon, oo ethanols FH7Fg F dojxl HA
[Mycelium/Et-OH(P)|=. A5 2 st wjok ofdlo] A=
“It 2 (culture broth) = vk o Aol 28 3ko] ethanolS-
H7betr fAEES o dojzl A= (Broth/Et-OH(P)]

7 AR [Broth/Et-OH(S)]= ZH2t A5 2 3t

AChE Xoff 42| £H

Acetylcholinesterase (AChE; EC 3.1.1.7)¢] &A1& AChE7}
acetylthiocholine-S 7}5E&E o AMAHE whgAHES]
thiocholinee] DTNB (5,5’-dithionitrobenzoic acid)®} HF-S-3} o
3+ 0] NTB (2-nitrobenzoic acid)E AR =Z, o|& 412
nmol| A 9] §FEE FHs= Ellman 5(16)9] HHHel wa)
the-at ol =A3HTt. 50 mM sodium phosphate buffer
(pH 8.0)9] 0.2 mM DTNB (5,5 -dithionitrobenzoic acid) 1.5
mle} AA & (Electrophorous electriccus, Sigma) 0.1 ml
(G A T 013 /s 7Fs Hbg TFES 37TCAA
1027 WA o W, DINBY) HF Ei 27
0.125 mMo|tt EEE 5 mMe| acetylthiocholine iodide
02 ml (HEE% 05 mM)9 2+ A5 02 mlE Yo dA
37Co| Al incubationd}ich o] & WHS EdE-o] Wo] 37T
AM WA E AN ATRE 42 mAHY FIE
27} (a0D)E EHaET. of W, FFEE vl 2%}
Zgstel Mgo] AHFOR AolheAS HeISAT

$H, Km  Vu> A2 OF 712 FEE AH-S
AChE 348 =74 3}3 Lineweaver-Burk plotol] ]3] 4 A5}
ROM(17), 50% EAA o) S4H= BEY T (ICsy
= 42X £%-uh&aM (dose-response curve)S| A&
Hkell s ASAT(18). of2d, AL Kie
Mz g8 A4 FEZ 9 Lineweaver-Burk plote] 7|2
7] e AR g AAY FEE B 8 THLT).

RE Ase Hd £ SDE Yehlglen, FAEAL SAS
(Statistical Analysis System, USA)E- A}-2-5}<] Student’s t test
2 YA THI.

SHAs} 40| £

gatsl g4 AH9 wWEE A4dHe A4
hydroperoxideol] ¢J3] 27} do] 37} HZ Akgle a1, o] 37}
o] thiocyanic acid ammonium3} ¥F-§-3}a] 22| Rhodan-
A [Fe(SCNyJo] AAHEE o|& v|MA et 2ol 3
U8EE 245k Q) RhodanFe FICWH, s}
o] Bajof <3} MAE+= MDA (malondialdehyde)t MDA
SAFE o] A ZAS A 28 22] TBA (2-thio- barbituric
acid)9} A3l A E = A £dE BRIy A A
BAstEE e WYl TBA WHE Agse] 243
A

Rhodan-Fe (FTO)W: A A2] 72t} Z7)o] AAHE 7
4 hydroperoxide®] A#E 93] ARESIHoH, tS Z
o] Z=A3&+Yth20). 0.11 M linoleic acid 20 mL%} 0.1 M
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phosphate buffer (pH 7.0) 20 mL&] &g Ao HA A5
(A2 ol 1 mgo] He PHE 50 mL2Z 3G o
AEA S 45T F22NA A4 RESNHA AAFHe=z
Algddl 0.1 mLE #38lod 75% ethanol 4.7 mLol| 7}3}5].0.
i, 7|9 30% NH4sSCN 0.1 mL9} 20 mM FeCl,-3.5% HCI
0.1 mLE 7}t 3E3F #Xxgh §, 500 nmo| A9 E3%
g 2393590

TBA-RSY: TBA-RS (thiobarbituric acid-reactive substances)
= A9 4k} $719) AAE+E MDA (malonedialdehyde)
2 carbonyl SFERE XA gty A HEHo|t). B AF
o X+ modified thiobar bituric acid}(21)& A}&3}F o,
O3 2ol ZA3HTy. =, 0.1 M phosphate buffer (pH
7.0)¢} ethanol 38} 4 : 1 v/v)9) linoleic acidE 0.03 M
o] HEE FHrlstd 7|2 &H4E FAEL, of 71 £9
20 mLE screw cap Al@@o FHIHth o7io) 0.1 M
phosphate buffer 192 mLe} 1% A5 €9 08 mLE A7}s)
o 40 + 1T9) FLoH 797 AT UAZ 744
oz dkgd 2 mLE FH3lm oy 35% TCA
(trichloroacetic  acid) £ 10 mLe 075% TBA
(2-thiobarbituric acid) =8 2.0 mLE 7}3ld & 333}
100Ce] FLFZAqA 4087 vE3AIAHY. FW st 3000
rpmol| A SEZF AAE s AR HAAh -‘?—QS 23
=5 532 nm % 600 nmo A ZAFH}. o
MDA (malonaldehyde bis (dimethyl acetal)) 0 24.6 mg
ml SF9 o] 001 N HCIZ 3Aded 1:75 ~ 1 :
300) 2431t MDA AteEke] TBA-RS =& the 29
o) AT

MDA equivalent (n mol/ml)= [(As3-As00)/157,000] x 10°

MRS 0 (electron donating ability: EDA)2] 4

AAE 5L Bloise] HWH22)S #HIse =AY
AJE 02 mio] 41 x 10° M 1,1-diphenyl-2-picrylhydrazyl
(DPPH, Sigma D-9132) £ 1.0 mE 713 08 10% 9t
A8 5 525 oA FREE ZF3 ol Z*XP—
o5& MEZUHLQ} FAZY FRE AolE o 4
Al 2ol Aitste WESE FABIATH

EDA (%) = -y x 100
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Figure 1. Inhibitory effect of fruit body and cultured products
(mycelium, broth) of Hericium erinaceum on acetylcholinesterase activity.

Fig. 201249} Zo], 4284 50% Asdt=d L3
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Figure 2. The concentration value of water extracts of fruit body and cultured products from Hericium erinaceum for 50% inhibition against
acetylcholinesterase (V: enitial velocity with inhibitor, Vo: enitial velocity without inhibitor, Io: concentration of inhibitor).
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H =2 AL Hehliiedl, g g9 EOH HA
3o AAAL 10 mgmle] FEONA oF 94%9) v]$ kL

A= HA
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Figure 3. Inhibitory effect of fruit body and cultured products
(broth/EtOH: supematant) and broth/EtOH: precipitate) of Hericium
erinaceum on acetyl-cholinesterase activity.
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Figure 4. Acetylcholinesterase activity as function of acetylthiocholine
iodide concentration in the absence and in the presence of different
concentrations of sample (Broth/EtOH(S)).
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Figure 5. Lineweaver-Burk plots of the results of Fig. 33 i
substrate concentrations of 62.6-500 pM.
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8o A B 4 Qv Hkep #Zol, AChEY] tis) dWHA
B 7 A 4 A5} (general non-competitive or mixed inhibition)
S wgtd, 0E AREE olg Wy AsAYe vy
t}. FDAJN HZE AChE AdA 2 Howol dx) dx
b5+ tacrined] A% v AA AAJ] FAOE HAE
ATH1L).
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Figure 6. The secondary replots of the Lineweaver-Burk plot.
1/Vmax (A) and slope (B) of LB plot vs concentration of inhibitor
for determination of inhibition constants.
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Figure 7. Antioxidative activity of the cultured products of Hericium
erinaceum and the authentic standards as measured by the FTC
method.
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o] o 24w} A@ AL ouaE, way s)H<l
acetylcholine®] H-a)2Alo] TS fAF AL vy

= T Ao

shatst &Mof OjX|= e
B Agdxes HA f{ AR g
&7] ¢18] linoleic acidE 7]|Z2 3 A|AHtslol| s}
ZAE T Fig. 7% FIC oz 3433 4% Als (44
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Figure 8. Inhibition effect of lipid peroxidation by using FTC
method.  Inhibition effect was calculated at 4 day of lipid
peroxidation.
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Figure 9. Antioxidative activity of the cultured products of Hericium
erinaceum and the authentic standards as measured by the TBA-RS
method (MDA: malonedialdehyde).
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Figure 10. Inhibition effect of fruit body and cultured products of
Hericium erinaceum on lipid peroxidation by using TBA-RS method
(Percentage inhibition effect was calculated as compared with the
control activity (0%) at 5 day of lipid peroxidation).

40

33

30 7

25 F

20

18

Eleciton donating abitity (%)

10

!
L FEL g ]

o _1‘.‘{“.,.“-'5 F el
Mycalum/ELtOH Culture broth

Fruil body

i

Mycstium

Figure 11. Electron donating ability of Hericium erinaceum derived
products.
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240 Be SuE 328 Yue Fus Bdt %
A, 22 WA ArARe Aow FAsYT. dAw
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