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Abstract

Hericium erinaceus is well known as a valuable mushroom. H. erinaceus has many
biological functions such as antioxidant activity, antitumor, antiulcer, anti-inflammation,
antimicrobial effects, immunomodulation, and induces nerve growth factor (NGF) production
to protect against neuronal cell death. The objectives of this research were to study the H.
erinaceus liquid fermentation conditions and to analyze the antioxidant properties of H.
erinaceus liquid fermented grains (soybean, corn, wheat, oat, rice or adlay). The results

showed that medium containing 3% soybean, 2% corn and 5% glucose at 25 C and 150 rpm

two-days shaking-flask fermentation had the highest polysaccharide content 15 mg/mL. The
media adding 3~5% glucose produced higher polysaccharide than 0~2% glucose, and H.
erinaceus was shaking-flask fermented at 150 rpm and 200 rpm to produce higher
polysaccharide than at 50 7pm and 100 rpm operation. The crude polysaccharide contents in
H. erinaceus liquid fermented grains were 7~26 mg/mL, and the highest and lowest
polysaccharide contents were rice and soybean, respectively. The freeze-dried hot water
extract from H. erinaceus fermented soybean had the highest total phenol and flavonoid
contents than other fermented grains. The water extract from H. erinaceus fermented
soybean and wheat had significantly higher antioxidant properties such as scavenging DPPH
free radicals, capability of chelating ferrous ion and reducing power than other fermented

grains.
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HEPE P4 (Hericium - erinaceus) (A~ 51 [ 55 % r;;&mz S5 RS Hr 5 B (Fung) ~ $E7 T
(Basidiomycota) ~ &~ [Aiafi (Basidiomycetes) ~ ZFRAI[ | (Aphyllophorales) ~ JBpFi A %]
(Hericiaceae) |1V B Bf(Hericium) » KL, ?,;ﬁﬁ@u 2 A (EEET > 2003) o FRPFTRAIAY =
BEPRPEEVRPRI > T [N AR J%plﬁﬁﬂﬁ}{k’ ﬁ%ﬁﬁﬁpﬁw%iui'w = H PR
FORRT € < O S~ ISR ~ BETRge ~ =20 g - 14 FIPRE S 2 A g
(Pegler, 2003) - BRI I 7 L1147, plm\%ﬁk ['%*21%_[/4&@%13@ IS 4~10 755
PR [ P e 42k AL < (Pegler, 2003) © J[%ﬁgiﬁﬁﬁj; g@f‘ﬁ%f‘;[%@t NIEUTI
S T RS ﬁ S P PRRETTR ROV ST Eadt IR
TR T [ e SR (S5 > 2005)
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BFFIA A AR - LS  BPE VT - BRI S Rk (erinacines) 1 AT
(hericenones) » FTF 1] ZTREY 3 BV By o A SFEVRRARTRRY ~ = iﬂ’fﬁ%ﬁw “E'ﬁ?%fﬁéﬁ'l%ﬁ
AR IE T 3#\15/\ CTHE PP S SR f,p’&‘_ PUEDERFER » E 2 BIR 2 RIl =
FLP-(1,3) T UGS B-(1,6) FHT] St L Ass o i P75 (RS> 2005, 53
1998; B3 2006) o b9 FFHEE f'ﬁ‘ﬁﬁ'b%ﬁ%‘Aﬂ;”l%ﬁﬁi“ﬁ%ﬁ?ﬂm‘ﬁ’ fEL B A e
ST IR S (PC LT L & P (Nerve: growth factors, NGV £
(Kawagishi ef al., 1994; Kawagishi et al., 1996; Shimbo et al., 2005; <" 2015) > [iy NGF

PR 0 ~ AR 2 fi 2836 RS0 (Rossmer et al., 1998; Inanaga,
2012) » ZRPHA R ARG R A (GRS S P I TR g 7 PR B
(Lee et al., 2014) » J*=f lf*éi[@ﬁ&féfﬂlﬁu%fﬁﬁ CHRE o BIYY o ﬁ%ﬂ?&lﬂlﬁ* = FE A ‘ffgd
ﬁﬁifﬁifvﬁi ’ 3,,[@% G G MR BORI A SRR 1998) -

SBpE pEﬁg‘FE AR II*WT{I éj@r%ﬁﬁ(r:%* »2007)~ Pl (4= 2005; Wang et al.,
2001; Kim et al. 2011) ~ P [=((Z2 > 2007; #Z" > 2009; Xu et al., 2010; Yeh et al., 2011;
Zhang et al., 2012) ~ Jt {5157 1991) ~ [i [RPEGHTHE(Yang et al., 2003)~[5§j">f9§,(Wang et

al., 2005)  ETFIF {55 TR S (BRHASE « BLEIRIB - R R
/[@‘[@E'f:}; “E ’ﬂﬁﬂg}ﬁ . f’ilg%fi—i"ﬁﬂﬂ’?sp&c'f?, VRS IHEEET S 1998; L1 etal., 2014)

LR T T [ S  B SRR IR S VDA [ -
YT e 4~ BB ﬁﬁ;‘;ﬁm@; [Ehde [~ 4 YFi(Okamura, 1994; Jacobson et al., 1995) » 1147
ELECSH TVPRs PP S0P 2 F iR FONLAVES Jo(Li et al., 1997) » PIE= 7] - 265 JﬁFLI
IV Pusa (= 1ERTR Ll i }%qu‘(Mau et al., 2002) -

BRPFIPHFOE B 41 57 HL S I - R, k- B LS THp oy
BB DR -5 [WF] > 2RISR E ) BB R D e i SR ViR
PRI A [ FE AN 2 T = BIA00) = F B 3 2R BT TR (KoHPOS, MgSO, - THIO,
FeSO, » 7H,0, CaCl, « 2H,0) > F‘ﬁ*ﬂﬁﬁ pH ffif™ 4.0-5.0 iz » F] 90 * SRS EELEIR
SR E T 201 SRR BRI FEIS T YRR R » T 25 TN AR
K IERS BEAI) - 1997) « [f) #ﬁé%ﬁ%ﬁ&@%ﬁ%ﬂp » TR RREFIPA PR B R
BRI TR LY SRR IR R FFAD R RIEPET . - R 4-5

~(BEET 1999) ﬁz‘ﬁg EEAIRISEe ’F‘E‘HI*” L ﬂ#»[ft L S ﬁﬁ’ﬁrﬁﬁ Ko EM%‘E‘ o
SRR AR R F@%%F'W% [ B s PR - Jﬂyﬁ SLVE R
FL5 5~ R RS - pH R SETRE ST - SRERELS 7 SRR - Bk
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 EIRAT BSERIE S B RLRL R PR RS R %g‘l’éf[ [’?‘%Tugl A=t
wawwuw@ﬂ’ﬂm s e L
72 2003) < FEQO01a) FIEES ~ =K A5 ~ BRSNS 7:2:1 [EERHE £ R f%?#
718 24.3-35.0 mg/mL ~ “PEEL 0.70-1.10 mg/mL Vi« BRI Bl (BEUEHEVE 75
Sf VEVFIPRECR]  F AR AR S R(ZEET 2003) -

IR £ 7 1 50~ I %@* [%(pH5.5)f J%uﬁ 1% = i 252813
PRPFTANR RIS SR P € | FIES AR ERA T 2RO 2 55 (R 2002) < ) hﬁ% 84 [ A
PSRRI - AR RSBV 5 “’P?(**i 12001, by« & PV HRER ] -
PRPEIPERl VT OB €78 f%@%lﬁd Efﬁl%ﬂ?%l CPEIRETY s BT [ORRETR 2PEE B
F"in‘ BT~ 2 PP PSEETS 2 s PR RIEORGER f/pg@; BRI VIR L ST
RRETEN: o == F[F‘FJ“ET (55275 2001a, by 2= 2003) -

WN/ E’\“H'}[%JETFT%IE RIS SRRy T fﬁﬂ%"’%iﬁﬁ'fzﬁ’}i."mﬁﬁ?éfIE“TEU
?Tﬁ ETER Fsri’llﬁlu PR E AT [Filp e *E"ITQ(?{IE NI N A
#HT EHN*D NOPEIRR Tt T e R i L R e N Bl
VY~ RERSTGIRA T AR S BRSSP R 4P B
W [R5 s [~ 14T -

FHEE

= ~ PR

ST ST CIE R %%ﬁl (Potato dextrose agar, PDA) ~ S i1 P4(Yeast extract) ~ [
i 5‘}1%%% # 5L (Potato dextrose broth, PDB)f [ I Difco Co. (Sparks, MD, USA) - &t 5t [~
57|(NaOH) ~ F§TR(HCI) ~ B[k 5.~ £8/(K,HPOy) ~ hPARSE (MgSO4+TH,0) ~ Frksfl ~ ik -
m(Phenol) « WA (N2, COs) ~ 0 (“‘%FKAIC13-6H20) CHE: lzﬁ%pat,%ﬁ%j P

C FIR) PR SONE F 15T RIS (i e 1k B ok s 2ok S
B NE A IRl N AR e m%}‘%}?‘?'J(Fohn—Clocalteu s phenol reagent) ~ & 2" [%
(Gallic acid) ~ f# :ij = (Quercetin) ~ 1,1-diphenyl-2-picryl hydrazyl (DPPH) - fjfcigi i
(Ascorbic acid) * Butylated hydroxyanisole (BHA) ~ j [~ fh#&i(FeCl,»4H,0) ~ Ferrozine ~ &
B[k (Citric acid) ~ Ethylenediaminetetraacetate(EDTA) ~ - ™ f&{(Potassium ferricyanide)
= fﬁzﬂﬁﬁﬁﬁ(ﬁichloroacetic acid> TCA) ~ & [~ &&i(Ferric chloride)fs f I Sigma Chemical Co. (St.
Louis, MO, USA) “* il -
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JEBFIPA Hericium erinaceus (BCRC 36470) {14 PDA = 55 #5511 25 CHy #3155
B RS B P22 PDA Y - SREF PR AAF22 150 mL PDB Bk S 70 [~
= A TR B o~ Ty = A ﬁﬁif,l PR > B i VBRI
PIRRERAIIZE PRSI S O 1) R R U R
?F‘%”F'?pf'*j\’ FIF TmL F'? (“PAE L f'"‘ﬁ”gﬁ’?# ] iﬂlﬁjﬁfﬁéﬁzﬂh m};ﬁiﬁﬁ
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Fig. 1 Change of H. erinaceus biomass during 10-day pre-activation for submerged
fermentation. Data are expressed as mean + S.D. (n=3)

2
PRI PRI PR S R [P Rk A BATC ST RED S 0 T
E@ﬁ%?ﬁ%é@fﬂ’ﬁﬁﬁwﬁﬁré » Bt *ﬁ%&ﬂlmﬁ 0.1%[#% 24 TV ~ 0.1% K,HPO, Al
0.05% MgSO4 - TH,O » [y A BEEIEH 1fl] ) S% B Espl B[ (5 ) 3% Faks »
2% F > CIh T 3% SR~ 2% KR S%EEE - PIgf Fi ﬁfﬁ%&rm BE|
R 0~5%ELJ§*JJ"'%J%%? P PRV [l PR PP 3 P01 2RV R R B o
Ik o [iy! Fiﬁﬁ%&fﬁj C =5 T [IFEHEH(S0 rpm ~ 100 rpm ~ 150 rpm #1200 rpm)
PR P 2RO ST -
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P PRI B 1% F R~ 0.1%EY 3 0P+ 0.1% KoHPO,  0.05%
MgSO, - THo0 » F1 3% ][RI, #8ik - 97+ 1% ~ B~ o~ =5 J\E Al S
B EIL 150 mL [{17° 500 mL HEHSSE S 121 020 min {1 A1 F 00 LmL

IR IEE 25 TN 2 AT 150 rpm NS SRS ER N -
= %lﬂm\Pﬁ P

PRI | PDB BRI (R KRS 10000 x g B 1S min & - Vg

Tys > 3 “Jﬁﬁgﬁ‘ﬁ’ﬁ[‘ﬂwﬂﬁ%’FJ«*E’%U\ qu%mqh?%%#h TN R

DI AR B B PRI AL RS 121°C A 20 min > Wil B LS EES -
IPIPRE TR INEZS - RE ]V 0.5 giﬁﬂ;&l JEEM?%J% AYSEFEY > 907 10 mL S
KBV 60 T F 2V 60 min> 7% 10000 xg #5415 min IV AT 0.22 pm WlPus = iR
RSO S S PR s R T - F SR AT B (HPLO)JIEE % 2 I
Bl 'Eﬂ?%?ﬂﬂ%é@ﬁfift%%[m?% TR

HPLC 9% 3 &7 Shimadzu LC-10AT VP fif|> Shimadzu SPD-10A VP fi* Lk /%91
KRS > T73i$E Shimadzu C-R6A Chromatopac Ai57 & 5 73 %;HFII '] LiChrospher 100
RP-18 (4.0 x 250 mm, 5 um, Merck)i= &1 7 20 uL > {f1"'] 100%F' lfﬂ;[‘eﬁ,&.m%éhﬁl » A
W= 282 nm ~ gl 1.0 mL/min ™ EJJEj‘TFEf 1£% 11 min EHJ“['IE[E Pl T % I o 5
P75 ~ 500 ug/mL % E‘-'Jﬂmlm;p’m@i«?irﬁ&((:hang et al., 2005))" | Gl g lizeL -
P~ TRPHEA R FRRFECR T VP i

o R Elfi}f%ﬂﬁf%léﬁﬁf‘l%ﬁiﬁ 12UCHREAI 20 min » 1= [EELECIE TV VAR 1A
e » BE T HENV HEk > PRRECTR TV HE S 5 RIS ATEY Ut PR RS 95%
AT VIR 2 DY F PR IRCIE VPG Sz Rl S mg/mL Uz
RN VESR TP PEES BT o0 e S R PRz 1g o 30 mL
CAPEET 10 min I'JIR S RO > JVLS RHTORRPIE DTSR R4 fRRSE = AR - 3
] 5 mg/mL [Tz SEFRRE 4 TV -

T~ TRPER R ?F[]‘ﬂ?’?fn Ak
1.# bﬂ#ﬁdﬁb’ﬁﬁ 77} (Dubois et al., 1956)

SRR RIS 5 121 CRYFA 20 min > 7210000 x g BES 15 554 > 2V 0.3 mL
HE fﬁ‘ﬁgfﬁﬁﬁ O5%IT ke » [l 2R T > B R 2R | 1.2 mL 95%
TSR > B0 1 mL IN 540 ,'“‘g;ﬂj‘nﬁgjgk%pg o FIH P 55T IV 1 mL fr;%ifﬁ[h ’
Ut 1 mL S%El}ﬂ?ﬁr&ﬂl 5 mL YRk > ™ 3 min Wﬁ‘fﬁ ’F‘,H 2 min > K 488 nm Y|
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K L R el
2.5 2 [~ ,%”J I <LE! 55 Pr(Christel et al., 2000)

0.2 mL [ 5 mg/mL iz & » 9 1 mL iV Folic-Ciocalteau's phenol ifi £14
=5t 0.8 mL v 7. S%EEQET&%NF\?JQ?E St AR fﬂﬁ[ 30 min > TR 765
R o 50 A PRGSO [ [ PR

V%v&@pﬁo
3'EF“HF“ [ &P EEL T A r(Shimada et al., 1992)

V1 mL Y5 mg/mL iZFE RN > 9t 1 mL [V 2% methanolic AICI; - 6H,0 fﬁ){f&
iﬁil:/\[i—ﬁ SR Sl FEEL 10 min - TR R 430 nm RSN (e 20T ’M?liiﬁ‘fﬁalh
g 1 SR BT R B B
+ "Fﬁ?l&léﬁfﬂfﬁﬁﬁl R TP [T A
1.75[# DPPH V< ]3] <t (Shimada et al., 1992)

WV2mL{ys mg/mL Rz Rk > 1 2 mL fv 0.2 mM DPPH-MeOH iﬁ\ﬁdﬁi £14
=i T AR ﬁﬁ?f@ 130 min > TR S1T nm PEPA - (8 2R DPPH
=3 (Scavenging effect) » ™ '] {jifgi™ 7% ~ BHA ]’E%‘jﬁﬁ%{%@ o
DPPH scavenging effect (%) = [(As17 .m of control)—(Asi7 n, of sample)] / (Asi7 um 0f control)
%100

B e e I E(Dinis er al., 1994)

}TV 2 mL {5 mg/mL TfiizaR [k » 1t 0.1 mL fy 1 mM FeCl, - 4H,0 3?*?[1‘4171@{[1@
=g o FIUIY 0.2 mL Y 2.5 mM Ferrozine Y@J&ﬁﬁ% = T RN A ?@F[ 10 min » 7+
W 562 nm RSNl R ST H‘L“ﬁyf" HEBEE fURS ]S (Chelating effect) » 1)
950 ~ EDTA [BELEAE
Chelating effect (%) = [(Ase2 nm Of control)-(Asea um of sample)] / (Asea um 0f control) x100
38R E(Oyaizu, 1986)

V2.5 mL Y 5 mg/mL iz Ak > it 2.5mL Y02 M F’j@&ﬁ%@ﬁ%ifﬁb 2.5mL
Y 1% 'Efiifi B2 50 C7F) on min =] 47}1@;[[?[ TR F‘ FIp* 10%TCA 2.5
mL> Pyt = i BE S 10 min> 2V 5 mL =gk (9000 5 mL 758871+~ 0.1% Ferric chloride
1 mL ?Ei e R S S ?@*’FF[' 10 min > T = 700 nm P ERSA fif o & 1 e g
BHA [=ER A -

~ AREH AT
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TP A R PR RIS AR T 5 [ b B s f Eiﬁ[\i&j/ﬁm;
RN = Ik TS Iﬁ[i@ﬁélﬂ% Fe o BT I BB M| Statistical Package
for Social Science (SPSS, SPSS INC. 4 B SR VBRI € (L7 Fil) 14.0pk

;‘:‘%ﬁﬁﬁgé R AT 0 ) 27 2 BEAE <S5 A (Duncan's Multiple Range Test) o '] 2 7
YER) 0=0.05 > PRl fel TV BEE 1 o

- ’F%EF'E%'?T’!F“%#TB?@F@F“ #F
2 ianl FI?F[[' IR A AR 2 B SRR 1) E'ﬁ?ﬁ (™ T A P R PR ZE L ]
# 0.685 g J[FE R RIS B 4.5 mg/mL - E 1] Edﬁl’“"“:\fl HE 2RUp 3?4;[
£50.777 g » H[IFE IR AR £ 5.1 mg/mL > SRR E BIFGED ™ £

18
16
14
12

10

Polysaccharide (mg/mL)

8
6
4 }
2
0

JAS——. ke re remes————— —

0 1 2 3 4 5
Cultivation time (day)

[fi! 2 PRpFT PR SRR SRR VB 2P ™ - A - Eﬁ%ﬁz A(F | S%ruERE) o m s BRI
B(3 3% ANEIB+2% = £ 45) > @ 1 b ,%ffz C(7 3%~ pk+2%= 7Hrp+5%§3'ﬁéb ) o
Fig. 2 Change of crude polysaccharlde content Jurlng five- days H. erinaceus liquid
fermentation. A : Medium A (containing 5% glucose), m : Medium B (containing 3%

soybean and 2% corn), 4 : Medium C (containing 3% soybean, 2% corn and 5% glucose).
Data are expressed as mean = S.D. (n=3)

FARTFAR] 1 mL S F'ffl (== S VB ot 150 mL *ﬂﬁ%ﬁzf L TR TR R S
AP (= (1T %%ﬁ % 25 C ~ PG 150 rpm > I'] 500 mL “;Fﬁ’gpw F SRR g
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150 mL Bl = ARG A (7 S%#EpE) - B (ﬁ 3% S 2% A 8)
B C(F1 3% ~ 2% AR M SYRiEipl) o SRR = 78] [l TRkl 2 5 A
PR 2 A Bk A HIRVRPRRRE SPST Wﬁﬁﬁﬁli FHRLTH L B
T RV SRR SO 1245 mgimL o SV ER SRR
MRV 5 R C SR - HPRAFGNE G 0T S ABREE A PSR 1513
mg/mL > ﬁ*ﬂﬁ%ﬁl Bl o R BRI Y A A‘[Ei % 0.54 mg/mL o JF=fr T&FFUFIJ\‘IEJ*JJ -
R 1 I PR SR R AR R Y ISR g o E'T‘fﬁ%ﬁifmﬁ A
B RV BRPEAE k d 2E s SRR ST NI

SEE2001a, bR | RS LS (7:2:1) (RHRH A ROR R IR

B 45 24.3-35.0 mg/mL + U5 0.70-1.10 mg/mL VAl - JFER~ CREITLHB IR

prOsE R 1 E SRR VRPRI P R F;;}E?N%I% R o PR R R R L
rff‘iﬁl* CPEAVE DY [ B R A TR £ 1998)

P 3% PRl 2% 4 (R IEh gl - V] RS ‘/ﬁb%ﬁﬁ‘éﬁf%@%@

IR G D) e 2 IR AR B SR B IR A R
iﬁ%ﬂﬁj_{%l (% ZERRE LT 8.93 mg/mL s F R 1%~2% U EREIIT [RPHEEY %
W@E%%%ﬂ TR 10mem"ﬁww%é%w%%ﬁﬂvv@%w%
[ S il B 13.45 mg/mL < KERRFH TR 3%~5%E VRRIRE S ALV TIPS PR B
Mg g W%EEWYIEEUEJ% it > PARTPACRLRLE T TR 19%~3%1 A PR (105,
BRI

# *Dﬁ*[ﬁﬁ’ff’ﬁ‘{ﬂaﬁﬁ'éﬁpfﬁﬂ:\%iﬁflHﬁ’ AR

Table 1 Effect of glucose concentration on crude polysaccharide content of two-day
H. erinaceus fermented grains

Glucose concentration (%) Crude polysaccharide (mg/mL)
0 8.93+0.11¢
1 10.22 +0.20°
2 10.46 + 0.56°
3 13.41 £0.27"
4 13.82 £ 0.31°
5 13.12+0.13

Data are expressed as mean = S.D. (n=3).
=4 Means with different letters are significantly different (p < 0.05).

~ AT RS R EI B TR~ o O B VR A
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R PARIE SR 0 B (5 1 ok
ELIH B D 1~10%(%427 > 1999; 727> 2001a, by ZJ=> 2003) - £427(1999)53 HlI'| 1 %
Eﬁéﬁ}%ﬁf}‘;@ﬁ?l—[ erinaceus [z SPVRYRE - EETT S~ ARG ~ 5 R (RO R
HEELEAUBART I &1 o 23T (003) BT | 3% T[T H. erinaceus Pais % Rty
2 e pﬂ;,:r—,{ B EIE0E T HIED 25.1 mg/mL H122.4 mg/mL [ARRIZE © T %
i BIAILS » $735(2001a, b) W BI(2003) 71 RS I 18535 - S [ A PRkl 0 £
3£ 0.6 mg/mLI'|
LRI FRIS R R RPRTA ZPEYE 5 PIEME e (YR e B
?:'Isrm S 1@@@{ ' T Eﬁ“ 7 {1 2 P#f9 % 55 18] 4 (Fang and Zhong, 2002) » {EI - fi°
g Uk Bl it ’I?E'EJ;JK =W LPED &Ry (RS, 1999) o e 2 AR N EH
T T 50 rpm [ SRPIPAI SPER B 0 [UT) 5.63 mg/mL ; ;[ﬂ;ﬁﬁ@}ﬁ% 100 rpm >
S LR (R ] 9.45 mg/mL %H% F=50 rpm Bhe ™ [ SRR - 5 omL
YT9p 3.82 mg 5 F PR RIS S HIITEA] Z 150 #1200 rpm > BRPAFARY SRR
13.5 mg/mL » = B2 HEH 2 B PR ORI RS PR i ;I/?jr}fjjm’ﬁ.f%:ﬁl‘
PR > (VRPFPARY S BEEE A o ARP ] 150 rpm VB B BRTL Y 5 2 (5
o SS9 fIFEHTE 50 ~ 100 ~ 150 ~ 200~ 250 rpm » FEZH Tt 150 rpm ™ P
ARl i [ R GEGE R PR E L PEIRET N R o
£ 2 1 ISR TR S S L

Table 2 Crude polysaccharide content in the two-day H. erinaceus fermented grains
by different shaking speed

Shaking speed (rpm) Crude polysaccharide (mg/mL)
50 5.63 £0.05°
100 9.45+0.16°
150 13.41+0.27°
200 13.52 £ 0.08°

Data are expressed as mean + S.D. (n=3).
"¢ Means with different letters are significantly different (p < 0.05)

* 7 [PERRE R B PRI [~ P05 55 Ffg 14T
FHEF T [RIRTGE R pATR R SR T e f/PﬁﬁE(%& 3) AN R R S %
g’rﬁﬁg i ﬂawﬁﬁ;g T (P < 0.05) » FIVERRPIPA 0 53 134Kk 53 e i [~ %%&
Fysy 55 [ i pﬁﬁE}(Han 2003) > FJ ’I#ﬂI’FLi%Qﬁzﬁfﬁéﬁﬂipu ppﬁrﬁﬁ TJ e
E?F‘Kj“\l%{ KSR PR 11 r/pﬁf’jﬁgil IR S 26.37 mg/mL > R EFUE] 7.06

mg/mL » LRI (SRR F > BT > Y > 2 > 1% > A
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%3 j 1AL TSR AR R S R i V. % ,ﬁ%h@[’“‘
Table 3 The change of crude polysaccharide contents in different grain media (3%) by H.
erinaceus fermentation

3% Grain medium  0-day Polysaccharide (mg/mL) 2-day Polysaccharide (mg/mlL)

Soybean 1.80 £0.31° 7.06+0.87"
Wheat 6.84+0.11¢ 11.04 + 0.25%
Adlay 11.97 +0.29° 16.17 +0.32""

Oat 8.03 + 0.20° 15.28 +0.14%"
Rice 16.87 + 0.63° 26.37 £0.76"
Corn 7.10 + 0.46° 12.97 + 1.10"

Data are expressed as mean + S.D. (n=3).

*I'Means with different letters are significantly different among grain media at the same
fermentation day (p < 0.05).

Means with * are significantly different between 0 and 2 day fermentation (p < 0.05).
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i CPETC T I T B SOD ~ CAT okl - =1y~ i1~ (S AHEVIRGFEY ST
[ (5] Al MDA i3 &1
ik 4 BT RPHPAIETE S =i VAR (R SRE % o i T p 471
mg/g » EERINTELZ A ~ %~ BT~ PR Ak - Mau ST2002)!1 P 2V~
WV R RS 12,05 mg/g 5 44 2001)!| - [ SRS REISAR: 24 =9 T [l i A8 R
FRFA IS S0 RIS 13~15 mglg » bASH SRS [0 5 A P RLALTRAEI 28 > 500
7' > R Lﬁhﬁ?ﬂ%ﬂﬁﬁﬁ'?ﬁ'?ﬁ%%ﬁ% 4~5 W F] o fsa e S Al S o AP
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Table 4 Total phenol and flavonoid contents of two -day H erinaceus fermented grains

3% Grain medium Total phenol (mg/g FWE) Flavonoid (mg/g FWE)
Soybean 4.71 +0.85° 0.63 £ 0.06"
Wheat 2.75+0.47™ 0.25+0.10°
Adlay 2.55+1.03¢ 0.15 + 0.09¢
Oat 230+0.11¢ 0.25 +0.14%
Rice 2.38 £ 0.60° 0.14+0.07¢
Corn 3.60 + 1.02% 0.27 +0.16%

Data are expressed as mean + S.D. (n=3).
4 Means with different letters are significantly different (p < 0.05).
FWE:freeze-dried water extracts from H. erinaceus fermented grains.
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Table 5 Antioxidant activities of freeze-dried hot water extracts (5 mg/mL) from two-day H.
erinaceus fermented grains

4
woe /”

i

: : - :
3% Grain / control Scaven%;:)g DPPH Chela(t;l)g Fe™ lj\e};h;c;?% (1)0(?:::
Soybean 65.03 + 1.87° 90.68 + 1.33% 0.93 +0.01°
Wheat 67.24 +3.5° 85.41 +0.86° 0.85 + 0.02%
Adlay 51.42 +3.35" 74.06 + 6.74° 0.61 +0.03°
Oat 47.22 + 4.54° 23.55 +2.04¢ 0.84 +0.06%
Rice 47.71 +1.63¢ 48.12 £2.97° 0.79 +0.01°
Corn 56.63 + 7.04° 79.21 + 0.64° 0.90 + 0.04°
Vitamin C 94.87 +0.31 2.28 +0.04
BHA 96.54 + (.19 2.28+0.01
EDTA - 99.85 + 0.05 -
Citric acid - 36..71 £4.65 -

Data are expressed as mean £+ S.D. (n=3).
“d Means with different letters are significantly different among grain media (p < 0.05).
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BRI - RPRR, ~ SR, - ST 53%(Mau et al., 2002) - T i BLEY AR ngL FHERGp
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