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ABSTRACT

Background: Hericium erinaceus is considered a functional food and potential medicinal source. The present study was conducted
to examine the potential antioxidant and anti-inflammatory activities of carried out with water and ethanol extracts of Hericium eri-
naceus grown on germinated green rice (HEGR-W and HEGR-E, respectively) and the water and ethanol extracts of germinated
green rice (GR-W and GR-E, respectively) as potential medicinal resources or antioxidant and anti-inflammatory agents.

Methods and Results: The total phenolic and flavonoid contents, DPPH, and ABTS activity, reducing power, DNA protective
activity, cell viability, and NO production were investigated. The total phenolic and flavonoid contents were highest in HEGR-E
(66.53 +2.40 mgGAE/100 g and 82.12 +7.10 mg-CE/100 g respectively). HEGR-E exhibited high DPPH (44.70 = 1.28%) and,
ABTS (44.70 + 1.28%) activity and reducing power (0.219). HEGR and GR extracts showed protective activity against DNA dam-
age. The cytotoxicity of HEGR and GR in RAW264.7 cells and LPS-induced RAW264.7 cells was low. HEGR-E and GR-W exhib-
ited anti-inflammatory effects through a 28% inhibition of NO production in LPS-induced RAW264.7 cells.

Conclusions: These results suggested that the extracts of Hericium erinaceus grown on germinated green rice could be a potential
medicinal material with natural antioxidant and NO inhibitory properties.
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ZZ A7) g 3 S 508 Az AR ookE, Hydroxyl radicals (OH-), superoxide anions (O,), hydrogen
ARRZAE 9 A7154 AEe 59 SV gEe] o] peroxide (H,0,), singlet oxygen ('0,) 59 ROSE 3431
o] 2E HA 982 FEAHEENTYH dede AWt 57 AE W B ouA] LS 913k AstERE Alstabg oA

St 91O (Kim er al., 2010a) =3 WAl FAK 2 w4 AEH AxEs}, faxke] 2, AlolE7Ilel tigk vk
= SR o8 Aw A% 3L AT HF, Aok, g ARS 23T g AESH g AdEIT (Rhee,
Ao QFEE IFIPER] AR Akl de] -85 2006). o2k ROSE =QHgstaL Akst o] o} A &2
AT (Tsegaye, 2015). FE5F A1 dda) A& A8tz 1 g7 w&sh7] wiEo] Al WollA ROSe| A= AlARRS-
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inflammatory mediators)= 5724 228 HFHHSo]
AEls 283FS 7RI ATt (Tizard, 1986). 271 5
HHgoll Whgehs AIM|E F t2MEE LPSH IFN+y, IL-
1B, IL-6, TNF-a5-0] €% X4 Al|E7IRIS] A=) =&
Ho=x DAstETt (Xie ef al., 1993).
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(Hericium erinaceusy> ArEWAlse] &3z WA S
2 RO T ARE TR, ©9iE, g9E, dglE,
oglvhz, dlzlvil B ElEs| ol ee) 2h2 AJ7e] AEdHy
ZAo] AFEe] Wil HAAL (Kim ef al., 2013) L3 =F
o] HAIA AR EAR 7hse S2o] EelEAeH,
PAaFE 7R AR 5 oS A ELo] e ALE
RIFAT} (Kawagishi et al., 1996).
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1. 2EME I Al

Folin-Ciocalteau's phenol reagent, gallic acid, (+)-catechin,
sodium nitrite, 1,1-diphenyl-2-picryl hydrazyl (DPPH), 2,2'-azino-
bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS), potassium
persulfate, tyrosinase, ferrozine, potassium ferricyanide, sodium

carbonate 52 Sigma-Aldrich (St. Louis, MO, USA)Al -
USFE AL, 1-(4,5-methylthiazol-2-yl)-3,5-diphenyl  formazan

(MTT), 5,5-dimethyl pyrroline-1-oxide (DMPO)T Duchefa
Biochemie (Haarlem, Netherlands)ollA %3l th. DNA
loading dyes$} pBR322 DNATE Fermentas (Waltham, MA,
USAYIA Y3t aL, Dulbecco's modified Eagle's medium
(DMEM), streptomycin (100 g/m), penicillin (100 TU/m) L
2] 3L fetal bovine serum (FBS)= WelGENE (Gyeongsan,
Korea)oll X +Siste] ARE-3FATt.

2. N2 FEE X

Wrolmu] w=Fgllo] WA (Hericium erinaceus) 85 =
£ (HEGR-W)Z 70% ollgh& 5% (HEGR-E) ¥ 'Hol=m]|
G4 FEE (HR-W)H 70% oehe 325 (HR-E)S o34
o] Al zsict.

2ol BiAl #AKAIE 08 cork borer2 F7HE o]
potato dextrose broth@ A|Z=gF MAEX] 300 mé o] 5-6 =7}
< HEst " wjd7IelA 24T oM 6 F i st
HA wjFe =Fgdo] HA FAHE #H5) sl B A
7¥3led autoclave 3+ @ol=nlo] 1/10 U2 A7 & 25T,
T 70% w710 4 F2F wijF sisich EaE olsm
=gl HAlE del=miel 9 3]st A HET]oNAM

=
2-3 97+ Ax AFH
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Az NEFAL 20 Wle] TFHFE Hrlsl] BFFZ7]

(C-WB6, Changshin Science, Seoul, Korea)S AM&-3}o] 85T,

=]
=

2 A2 3 8 W A5 FE 0 0% Be F2E A
Stk Wolin] A% FH3 Wolk] 0% e FEE

FAT WHOR FE3UT. Qoldl FEAL I rotary
evaporator (RV10D, IKA, Staufen, Germany)Z F=3 &
T4 7Axste] £ FEE 20Tl Bste] ARE-sIsich

T =

3. & Edu= sii=E o 54
< ol ke A she g =88] Sl Folin-

Ciocalteu's WH-S o83} (Wang ef al., 1994) standard

2 gallic acid (Sigma-Aldrich Co., St. Louis, MO, USAYS
AEHLOH, FRAE olge FEME Aol BRI
< 3T} (y=0.0032x + 0.0368, R>=0.9974).

A& FZE 10mgml 9] 40 1L 2} Folin-Ciocalteu phenol
reagents 1N F=2 83t & 20 40, 20%2] Na,CO;
60 1 5 SFITE LS Z9IM 30 B w2 AIX &

ELISA reader (16039400, Tecan, Mainnedorf, Switzerland)

£ olga 700 melN FHES Ssle] HEFANE ol
A BF %2 Teh
4. & ZaRLOIS SRS S 5H

% ZotR o= 3RHE ] 542 Nieva 5 (2000)9]
WHo 2 =43l Standard$! catechin (Sigma-Aldrich
Co., St. Louis, MO, USA)E &% ¥Z 3|45l TF3418
FETh (y=0.0017x+0.0403, R>=0.9908). N & FZE
25 108 B 3 3 125 ] FHTE At thee 5%

to- al

NaNO , 8 b5 H7Fe 3, 5 &7} A20lA] WhgAIAFETE 2
F 10% aluminum chloride 15 /4% €3, 6 #7F vhs- &
IM NaOH 50 ¢} 27 48] SHTE F7leld £38 &
ELISA reader (16039400, Tecan, Minnedorf, Switzerland)E
o]g3] 510mm N FFEE FAsIGh 2§, ZFFAAS

o1§3le] 5 Behuicols G ghe

5. DPPH 2iC|Z s 53

DPPH radical scavenging activity:= Blois (1958)2] A&w
He HYste] 218381t Standard?] BHT 8- (butylated
hydroxytoluene)> ™l ¥HS-2 38]4j3sle] FLEHEZ (0.25, 0.5,
1.0, 2.0, 40 mg/ml) A X3}, A8 FZ2EE 75T 2 et
= T0%=S ol&ste s=EE 7 1 mlA AZsIATE 96
well plated] F=E=Z A2t A|5 2 standardS 80 1402 3
W ESE 5 02mM 552 DPPHE 80 (A F71= 25
st foil2 I 5 A2elM 30 27 BAIF F, ELISA
reader (16039400, Tecan, Minnedorf, Switzerland)S ©]-8-3}
517 m oA 3= SA A

H o-1-¥ T1 0
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6. ABTS 2iC|Zt ©Hs 53

ABTS ZH)Z 27152 Jeong 5 (2015)¢] HS WHYs}
of ZA4sAth SRl &ald 7TmMe] ABTSSH 2.45mM
9] potassium persulphateS &<t F, ABTS radical 2A-S
el GRS 12-16 AIRF WA E8¢E ABTS
solutionS 734 nm o4 ODZ%Ee] 0.70+0.02 ¢] == 0.01 M
PBS (pH 74)=E 3|A a3ttt A5 FEFE7 standard$l
ascorbic acidg 025, 0.5, 1.0, 2.0, 4.0 mg/mf 2 L3} 8-
02ml 2} ABTS €9 0.8 ml & 715l && 3+ %, 5 &7¢F
Ao AHXe F ELISA reader (16039400, Tecan,
Minnedorf, Switzerland)E ©]83l 734 X FHE=E =4
E5ii=¢
7. 2218 (reducing power) 53

Dutta 5 (2012)°] A% WS d8slo] odg 54 4
S AP AF& FEE3 standard®! ascorbic acidE Zt
7Zre] F& 025, 0.5, 1.0, 2.0, 4.0mgml &2 A 23} T}

A&
=4

[e]

Control2 S-FHTE FHISIAIL, e-tubedl] ZH2F 500 (¥ £
332 02M PBS (pH 6.6)2 7z e-tubeo] 500 /4 2,

potassium ferricyanide 10 mg/mé 500 £ S H5 3 5, 50C
water bath (HB10D, IKA, Staufen, Germany)ollA 20 &7t
HhE ARl &, A2 e-tubeell 1 meA &A% ¥, 100 mg/ml
TCA 500 12 B 39t 94EE]7] (368826, Beckman
Coulter Inc., Brea, CA, USAPIA 10 27 53 H, =t
S 500 A A e-tubeell &ATE FTER SHT 500 L4,
FeCl; 100 (L% 24z} B 3 96 well plateol] 150 % &

=+ b F, ELISA reader (16039400, Tecan, Minnedorf,
Switzerland)S ©]-€3]= 700 nm oA SFE=E =43}

=
Yss

ks 9

8. DNA
(2005)%] AFWHS o] &3t a3} Plasmid pBR
DNA (0.5 g/ml) 1 Lo FeSO, (0.08mM) 3 b, F7H
34k, 30% M0, (Vv) 44, 28]7 Fwda 5|4 Als
FEES 2 78I o] EFES 37C water bath
(HB10D, IKA, Staufen, Germany)°lX 1 AJ7F §<F WkS- A
Atk 2 3 6x DNA loading dye 244 H7} 3 5
agarose gelolA] A2 100 Vol 30 7+ A7|9%F skd.
DNA W=+%= agarose geloll X3 ethidium bromideol] 2]}
ER R 7Hs a9tk DNA W=+ ChemiDoc
(10016025, Bio-Rad, Hercules, CA, USA)S ©o]&3&lo] =4
31Tt

=7o]

9. M= I (RAW264.7)
RAW264.7 AEZE 9x25}7] ¢35 DEME BIX S A}8-3519



Ol - 2ok - DIE T4 -

Am

ol

i x]ell 10% FBS (fetal bovine serum, Gibco BRL,
Gaithersburg, MD, USA)$} 1% penicillino] 23He &S
ARk 37TC, 5% CO , incubatorol| A BiFalATH.

L,

10. MIEZ MEE 53

FEE9| M EHALS 34,5-dimethyl-2-thiazolyl)-2,5- diphenyl-
2H-tetrazolium bromlde MTT)E o]&3t Wl sl =3}
Ak #FE RAW264.7 AIEE 5 x 10%cells/well ©] FE=
Este] 24 AlZE wigFele] PSR & wE EE MG

5, e B2
oluro.
2 AT

AEE Aste] 24 A7F E<F w8t 7F Al
A2 2mgml o] FEZ A2 MTTEAS ZH welloll
50 12 7¥etar, 37C, 5% CO, Z27A 2 AIZF 53t uke
Az} WAE AAT &, ZF wellell 150 /£ €] DMSOE #
7vste] A E formazan S 83| AlAH ELISA reader
(16039400, Tecan, Minnedorf, Switzerland)E ©]&3 570 nm
oM FHEE Al AE AEES A=A
11. NO (nitric oxide) 24M2F =3

NO A% &4 d32 Griess HH-2 o]&3lo] Az v
FEe]l NO A3 SA3IUTH (Wadsworth, 1999). vl
H RAW264.7 AIEE 5 x 10%cells/well 9] FE2 EF3}0]
37C, 5% CO, Z7NA 24 A|IZF vgste] HYsAIZl &, &
=R A5 A5t LPS (1 ug/ml)yg H7Fste] 24 A7 H
HjeFatdct. 2 &, platedl] 4S5 S 8048 AMEL- 96
well plate® &4+ F Griess A9 80 bW EF31 10
E7F A2 dke AI7Itk 2t ELISA reader (16039400,
Tecan, Minnedorf, Switzerland)Z ©]-83 540 nm oA SF=
S 3743t NO TS S35

= o= T

12. SHAE

7} oA Aol A= Ht + TFHERE RS
FAA2]l+= GraphPad Prism 5.0 (GraphPad Software Inc.,
La Jolla, CA, USA)Z 43 &, E443= LY
(One-way ANOVA)l 2]gt Duncan A4S HAIStA p<
0.05 fre]5<=olA4 Ducan’s Multiple Range Test (DMRT)Z

Fel4 olg AZeAE.

2 o oz

1. & = 2 2 =28 ol S
AE S 53 k8L T@H%— Nslz] f1te] ol
of FHA FAHIE wje HEGR¥ GRe| & dH=A] 31
E 3 ZgtExol= ¢3S Table 13 7o HEGR-E
(66.53 mg) ¥ HEGR-W (24.38mg) =52 = vsA 33

& T2 GRE (53.14mg) ¢ GR-W (14.67mg)e] 5 =

B4 - OleiEt - 053] - Y
S ggRh BE BA ekt (Table 1). 3 S2ha
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o= 3HE GR-E (49.57mg) 2 GR-W (7.35mg) HT}
HEGRE (82.12mg) H HEGR-W (19.73 mg) FZEEA o
2 Zo® etk & F dAsd sigE e & &

EL—_O]‘: sheke - HEGR FEE°] GR FEFEHT} E34O
=35 HEGR-E 28] & Zelsl=d 33987 & Sgux
o]E_ Ul—Eto] =2 Ao7 e

=9 de] BxHo] e SEteol= i A
HIR3E o] AeEA 7ol A2 B a 1/\1 ‘31‘04
ATH (Heim er al., 2002). AR Z2)=E 315
- phytochemicalsZ4 oxidative stress®} ¥H % @%4
A8l et ABFEAZ = YA HollA YPu=
A EA B WS B
Alo|A] ZgFEA ITES Zo| HAHs= A% %L’
A AW de 95 5 o2l 2@ AdS A
ool SHATE (Vauzour et al., 2010). FEgh A4, 3, o
=, AR, 557, oKst & A=Ed e Hd %EM
lr:-/(-l g}_ﬁl—‘jt %._g_is_]— /\gglpzl-/\-lg. X]L] 010131 (Guo
2012), —E—E‘riiOE %vﬂuﬂiﬂ sigte 7 9 A, A=,
28 5o IdFE 2 2 2E gARIEEEA] 738 dkakgl S84
01- ?51—"76304— 3}H= g}

s O

ol =
AT =

_l_,

A off

O

=

al
o)

b oo

v

3t

o

Al
=

O]:

_4

7HAAL A= phytochemlcalsi
30 Ak Bl ghest 28 5 o ”‘gﬂﬁ g2 A4
A 71584F B ¢ —Fﬁ‘ AaAzA el ARE 3
(Alan et al, 2000).

B Aol RAE AAl® Ade] flste] oS

Fzo]l WA (Hericium erinaceus) T S vl gste] A
=4% 3k HEGR F5&9] ¥ s site o & =2
Hiol= ke GR FEFEHTE H9Ih

o
a3

ir:tJ m{o

2. DPPH EH:PE* AHs =HA
HEGR#} GR FZ%¢] DPPH 2HHZ 27453 ICs) S
SA% AF= table 20 UERG 01\:} DPPH 2]zt 2A%L

=5 2mg/ml oA HEGR-E F=5°| 44.70%=Z 7174 =4
L}E}k}gﬂ% th2-& GR-E F&E0] 42.98%% =7 Yebdth
o] ascorbic acid (2mg/ml)e] DPPH &dZ AAF
(90.42%)°] 49.4% (HEGR-E), 47.5% (GR-E)°l| &]3%
DPPH #tHZ 2459 ICs 72 HEGR-ES} GR-E F&&
o] 7t 7z} 2.89 mg/ml 9} 2.58 mg/ml O Z vr& F=o|A] DPPH
o)z A7 fAE] Aol Park 5 (2015)
DPPH 2tz 47 @A0lM 31571 @20 7P =3ka,
o s A75mer AESH7E 2 S48 Yeflon
ZoulE o] B& 3F, AESHI) kel E4o] w&
Zo 8 VERgTaL B SI3iTh
Kim 5 (2010b)y> S8 #5H dvje} Wujo] 70% o gk
FZ 29 ek DPPH radical £271% (1 mg/ml)ye du|d %
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Table 1. Total phenolic and flavonoid contents of Hericium
erinaceus grown on green rice, green rice, and Hericium

erinaceus.
Extract Total phenolic Total flavonoid
(mg-GAE"/100 g of dry mass) (mg-CE?/100 g of dry mass)
HEGR-W 24.38+0.69" 19.73+0.42"
HEGR-E 66.53+2.40¢ 82.12+7.10¢
GR-W 14.67+0.93* 7.35+0.57¢
GR-E 53.14+1.32¢ 49.57+0.00¢

All data are expresses as means = standard deviation (n = 3). HEGR-
W; Water extract of Hericium erinaceus grown on green rice, HEGR-
E; Ethanol extract of Hericium erinaceus grown on green rice, GR-W;
Water extract of green rice, GR-E; Ethanol extract of green rice.
YGAE; Gallic acid equivalent, ?CE; Catechin equivalent. The result
was statistically analyzed by One-way ANOVA and post-hoc Duncan
Multiple Range Test (DMRT). The different letters indicate a significant
difference for each extract with control (p < 0.05).

Table 2. DPPH radical scavenging activity and ICsy value of
Hericium erinaceus grown on germinated green riceand

green rice.
DPPH
Extract  Radical scavenging activity ICsovalue”
(%) (mg/mk)

HEGR-W? 20.03+3.12b 2
HEGR-EY 44.70+1.28°¢ 2.89+0.09

GR-W? 3.22+3.04° -

GR-E 42.98+1.38° 2.58+0.10

AA7) 90.42=+0.58¢ 0.007+0.0002

All data are expressed as means + standard deviation (n = 3). "ICsg
value (mg/mf); the concentration in which 50% is inhibited, ?—; not
detected, YHEGR-W; treatment of water extract of Hericium
erinaceus grown on green rice, YHEGR-E; treatment of ethanol
extract of Hericium erinaceus grown on green rice, *’GR-W; treatment
of water extract of green rice, ®GR-E; treatment of ethanol extract of
green rice, 7AA; Ascorbic acid, by 2 mg/m¢ respectively. The result was
statistically analyzed by One-way ANOVA and post-hoc Duncan
Multiple Range Test (DMRT). The different letters indicate a significant
difference for each extract with control (p < 0.05).

3L

o

21709} S38i7) 8879, 77.23%% E}oH HE 9]
mloA = 12.71-20.82%% &=t =3k Oki 5 (2002)
2 S]] wgkg FEEo] Wn)e] wekg FEFE 1T DPPH
radicals ©]-83 SAAM & LS UERATL Bast
21, Choi & (2004) F*{v|e] DPPH 22 752
drtn)el v welS W 3-7 W g S Bl &
Au= BHTY bshso] 82-90%<1] wiste] dwhv]=
Sl skt s =Fgo] wAle] DPPH izt
F=E 0.1, 0.5, 1, 2, 3mgmlo|A] thExZo =
FAFSHAIR] BHT Hrths W oA 848 Ho|
HokS W 60% ©1’d<] DPPH i)z 47
3th (Kim er al., 2013).

lo 12 o

U
<

He w
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DPPH radical 22752 218 FEE3 2F9] Plstsy

=243l ¥ WHOZ DPPH radical® phenolic
compound®} o] Fat MRS AlFslTE AxpgedA|el v
53 A hydrogen radical2 WO} phenoxy radicalS-
AGEHA =o] st BAE Hgksle] dd w) o] g
= 54< 7K itk (Jung e al, 2008). ©] WHE H&
ZHHo]l DPPHO| A& AAlo] ehlEl= Ao wet 2]
Pistes Ueille WHeE HlwH 7idele] of2] AgER
FE st S-S AT o f-8sit & AelA =
Jo] FAAE o83l AE Hghalo] k& AlAAZ et
HEGR 9§+ F%E9] DPPH Uz &75E 44.7%= 7}
A Eskon FAe B 1Cs, whS YERTh

o

2]
H

3. ABTS 2lC|2t 2 Hs =3

ABTS &)z 471%S Fig. 13 2™ HEGR® GRE
ABTS 2 &ATL 5 F2EHT Jehe 559 &
Asol =4 JErs 53] 2.0-4.0mg/ml & FEA
HEGR-E$} GR-E FZ%2| ABTS &tz 27%e 7+ 7+
97.71%, 99.43%=Z =2 2ATS HOM o|= ascorbic acid
(0.25 mg/ml)2] 97.74% AAe3} v|szgh o)z AAFolth

oy AdME FAme] fe g LAGe] EdTaL
B3 3t} Park 5 (2015)9] 4w AollA ABTS 2H
Z 2ASE XTI /PEESkA O vl E, SRESH),
e ol An] FoMe FRIFet ATt 74 =
ATHL o1 Seo 5 (2008)2 S| WEE FE2EO] F &
2kshE, ghle o) wn], &, A Arjefolu]o A =k

3T A
tha B3 31k ABTS radical 27452 DPPH Wi 3

BAsA 0.25mg/ml ~0.25 mg/ml 0.5 mg/ml
120 1.0 mg/ml £2.0 mg/ml E4.0 mg/ml
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Fig. 1. ABTS radical scavenging activity of Hericium

HEGR-E GR-E

erinaceus (§r0wn on germinated green rice and
germinated green rice compared with ascorbic
acid as a positive control. HEGR-W; Water extract
of Hericium erinaceus grown on green rice, HEGR-E;
Ethanol extract of Hericium erinaceus grown on
green rice, GR-W; Water extract of green rice, GR-E;
Ethanol extract of green rice. The result was
statistically analyzed by One-way ANOVA and post-
hoc Duncan Multiple Range Test (DMRT). The
different letters indicate a significant difference for
each extract with control (p < 0.05).
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wo = Uehfo] F&E9 ABTS+ 2+
o AT+ (Jeong et al., 2015).

2 AFA w=FgHo] HAS olgsle] A
HEGR FZ&°] ABTS 2}tz 27452 4.0 mg/ml =004
ascorbic acid (0.25 mg/ml)®] ABTS radical &% 72 H]
sERen ol wFgdo] AAE ol 8slA AE gkt
o] kg AAAZ ek HEGRE] @4tshdoe] 9 #=22
AlAFghcE,

ki3

4. 2igl 5%

HEGRZ GR®| Fe'' F&0leg geA7]e ghdd s
700 nm oA FFE=E A UeERen 43S A9E
2kslA| 9l ascorbic acide] $HE =} WiwEte] Fig, 20 UE}

Q =

WStk HEGRZ GRe| 8= I FEERT} &g F
8] &0 HEGR-E F&E F% 025, 0.5, 1.0, 2.0,
40mg/ml oA =33 FF=E 0.07, 0.08, 0.11, 0.15, 0.22
2 HEGR-E= 5% oJFEZ o7 F£o]Ls st sy
o] Z7kel9e GR-E Rt} 3dEo] A veldt)
318 H7k= ferric-ferricyanide (Fe*')E ferrous (Fe’hZ
Agsle IUES FH=E oz Yehd Aoz Fei'el 7+
ae NE Tl

1.40
120

——BHT
—=#—Ascorbic acid
—+—HEGR-W
HEGR-E
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1.00

0.80

0.60 -
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Absorbance of reducing power (700nm)
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Concentration (mg/ml)
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Fig. 2. Reducing power of Hericium erinaceus grown on
germinated green rice and germinated green rice
compared with ascorbic acid and butyl hydroxy
toluene (BHT) as positive control. HEGR-W; Water
extract of Hericium erinaceus grown on green rice,
HEGR-E; Ethanol extract of Hericium erinaceus grown
on green rice, GR-W; Water extract of green rice, GR-
E; Ethanol extract of green rice. The result was
statistically analyzed by One-way ANOVA and post-
hoc Duncan Multiple Range Test (DMRT). The
different letters indicate a significant difference for
each extract with control (p < 0.05).
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g3t =AUt (Yildiim er al., 2001). 32 o] 0]
kst G4 AelA fAm o] Skl dtnET) B0
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BT (Nam et al,, 2003). =3+ f200] 5o] ksl &
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gz AATS 259-6.06 B =%om, FPHE 234-
7.73 ¥ =Qkthal BuER o™ (Park er al., 2015), SAFEHE
3 ksl 7he] AddAl BAolA dnle] 739 kst
919 F dEd 3§8E A% DPPH U &A% (R?
=0.8311), ABTS 2]z 2A4% (R2=0.9897) ¥ 398 (R?
=0.9901) 283 ZefHol= AEF} DPPH )z 2A%
(R*=0.7624), ABTS Z]Z &A% (R*=0.9620) ¥ 34
(R?=0.9855)7 0= st S ettt 2o 3519
(Kim et al., 2010b).
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Fig. 30 Yl Stk AbstiEd 2 AdejolA] superoxide
anion (Oy), hydrogen peroxide (H,O,), hydroxyl radical
(*OH) 72 %5%=e] ROS &= AA| w4l &4e oA 2
S AW %, wud 45, DNA £4 5 oplan
(Rhee, 2006). DNA <24 oA &4 FeCl, (ferric
chloride)® <13t k5% AEw#| X9} FeSO, (ferrous sulfate)
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Fig. 3. Protection activity of Hericium erinaceus grown on germinated green rice and
germinated green rice on oxidative plasmid DNA damage. HEGR-W; Water extract of
Hericium erinaceus grown on green rice, HEGR-E; Ethanol extract of Hericium erinaceus
grown on green rice, GR-W; Water extract of green rice, GR-E; Ethanol extract of green rice.

el electrophoretic patterns of plasmid DNA breaks by OH (hydroxyl radical)
from a fenton reaction in the presence of the water and ethanol extracts. Con;

plasmid DNA control, NC; Negative control (0.08 mM FeSO, and 30% H,O, treatment).
0.1, 0.5, 1.0 mg/ml concentrations, extract treatment in the presence of FeSO, and H,0,,

respectively.

g

6. MTT assayoll 2lst MI=Z =S|

MTTE °l-&3to] GReF HEG o] MEZ &=L o
3 3= 43T (Fig 4). HEGR-W 2 HRGR-E &
S 10 gl 25 pg/ml, 50 pg/ml & RAW264.7 cello] 2]
o A AEEE TE oEFHoE AN oY GR
50 pg/ml I AEELS GR-W FEE0AM 82.8%,
GR-E FEEAA 93.0%2] AEE&S Yepoh Egk GR-W
GR-E FZEE& RAW264.7 cello] AT 3tiS o
50 pg/ml o1 GR-W FZ% 84.9%, GR-E =52 93.9%
ool AEES YERATE we HEGR ¥ GR
50 pg/mb olskE 2] etns
ERsttt.
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. THo
J
0
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==11 0

TEET
R E R LR

LS MTT assayE ©|-§3t>] HEGR ¥ GR FZE0°]
LPS (1 pgm)2 58 RAW264.7 celllr A% =4S

=

el gR1sh] flste] AEAYEES S93tt (Fig. 5).

mCON ®@10ug/ml s25ug/ml m50ug/ml

a a a a
ab ab

be

Cell viability (% of control)

HEGR-W HEGR-E GR-W

Fig. 4. Effect of Hericium erinaceus grown on germinated
green rice and germinated green rice on viability of
RAW264.7 cells. HEGR-W; Water extract of Hericium
erinaceus grown on green rice, HEGR-E; Ethanol
extract of Hericium erinaceus grown on green rice, GR-
W; Water extract of green rice, GR-E; Ethanol extract
of green rice. The result was statistically analyzed by
One-way ANOVA and post-hoc Duncan Multiple
Range Test (DMRT). The different letters indicate a
significant difference for each extract with control
(p < 0.05).
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1 pg/ml LPSE 23 RAW264.7 cellol|A] A% =88 f
Ao Z (p<0.05) #AsH o HEGRS GR FEES
10 pg/ml, 25 pg/ml, 50 pg/ml == A2S o ME S
&2 LPS At} vl Al Ae] ZAY o ksl Ae
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53] HEGR & FZ2ES AAS o
184-21.8% =713 Aoz yeytt =
RAW264.7 cells} LPSZ =% RAW264.7 cellolx] HEGR
I GR FE=9] Al 54L& w2 2102 Yehtth

7. Nitric oxide 244 X{oll&n}

GR FZ20] LPSE F%¥ RAW264.7 cellolX NO A4
oA el tigk A3= Fig. 60 et Stk ROS 59
A 2ol efste] Al el Al e A5 A8
YA AAE Aok (Jin e al, 2010). HAAHE (macrophage)
¢l RAW264.7 cellell W52429] Rl LPSE A2ldls o 4

mCON mLPS sLPS+l0ug/ml nLPS+25ug/ml sLPS+50ug/ml

Cell viability (% of control)

HEGR-E GR-W GR-E

HEGR-W

Fig. 5. Effect of Hericium erinaceus grown on germinated
green rice and germinated green rice on viability of
LPS-stimulated RAW264.7 cells. HEGR-W; Water
extract of Hericium erinaceus grown on green rice,
HEGR-E; Ethanol extract of Hericium erinaceus grown
on green rice, GR-W; Water extract of green rice, GR-
E; Ethanol extract of green rice. The result was
statistically analyzed by One-way ANOVA and post-
hoc Duncan Multiple Range Test (DMRT). The
different letters indicate a significant difference for
each extract with control (p < 0.05).
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Fig. 6. Effect of Hericium erinaceus grown on germinated
green rice and germinated green riceon NO
production by LPS-stimulated RAW264.7 cells.
HEGR-W; Water extract of Hericium erinaceus grown
on green rice, HEGR-E; Ethanol extract of Hericium
erinaceus grown on green rice, GR-W; Water extract
of green rice, GR-E; Ethanol extract of green rice. The
result was statistically analyzed by One-way ANOVA
and post-hoc Duncan Multiple Range Test (DMRT).
The different letters indicate a significant difference
for each extract with control (p < 0.05).
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