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ABSTRACT

Nutritional Components of Hericium erinaceus powder

and its Application to Rice Cookies.

by. Park, Sae-Bin
Advisor : Prof. Lee, Jae-Joon, Ph.D.
Department of Food and Nutrition,

Graduate School of Chosun University

This study was carried out to investigate the physicochemical composition
and antioxidative capacity of the Hericium erinaceus(HE) powder according to
the drying methods(freeze drying and hot air drying), and rice cookies
containing HE powder at various amounts.

Firstly, this study was investigated to compare the physicochemical properties
and antioxidative activities of freeze dried Hericium erinaceus(FHE) and hot air
dried Hericium erinaceus(HHE). There were no significant difference in
moisture content depending on the drying method. The carbohydrate content
was high in the FHE, whereas the crude protein, crude fat and ash contents
were high in the HHE. The main free amino acid were alanine, glutamic acid,
leucine, valine, and the contents of free amino acids including phenylalanine,
tyrosine, taurine, glutamic acid and a-aminoadipic acid in the HHE were
significantly higher than those in the FHE. Regardless of the drying method,
malic acid was the most abundant organic acid in all samples. Major fatty acids
were linoleic acid, palmitic acid and oleic acid. Vitamin A content was detected
only in the HHE and vitamin E content was significantly higher in the FHE
than that in the HHE. Total of eight types of minerals were detected in HE
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powder and Na was high in the FHE, while K, Mg, Ca, Fe, Mn, Cu, and Zn
were high in the HHE. L(lightness) value of rice cookie dough was high in the
FHE, but the values of a(redness) and b(yellowness) were high in the HHE.
Total polyphenol contents of the FHE and HHE ethanol extracts were founded
to be 75.67t1.81 mg GAE/g in the FHE and 72.62£9.96 mg GAE/g in the
HHE. Total flavonoid contents of HE ethanol extracts were founded to be
23.89+0.78 mg QE/g in the FHE and 11.92+1.60 mg QE/g in HHE. The DPPH
radical scavenging activities of the FHE and HHE ethanol extracts were
founded to be 58.97% and 60.88% in 2,000 ppm, respectively. The ABTS
radical scavenging activities of the FHE and HHE ethanol extracts were
founded to be 73.74% and 76.13% in 2,000 ppm, respectively. Antioxidative
capacity of the FHE and HHE ethanol extracts measured were lower than
those of the BHT, BHA and ascorbic acid, but higher than those of the
control(no addition).

Secondly, the present study was conducted to investigate the antioxidative
effects and quality characteristics of rice cookies containing FHE powder. Rice
cookies were prepared with different amounts(0, 1, 3, 5 and 7% to the control
group rice flour quantity) of FHE powder. Total polyphenol content and ABTS
radical scavenging activity of the rice cookies increased with increasing FHE
powder amount. Total polyphenol content and ABTS radical scavenging activity
for the 7% FHE powder group were significantly higher than those of the other
groups. However, it was no significant difference in DPPH radical scavenging
activity among groups. The moisture, carbohydrate and NDF contents of the
rice cookies decreased significantly with increasing FHE powder, but the crude
fat content of the rice cookies increased significantly with increasing FHE
powder. pH values of the rice cookies dough was significantly decreased with
increasing FHE powder content, but it did not affect the density of the rice
cookies dough. Spread factor of the rice cookie was significantly decreased by
the addition of FHE powder. Hardness showed significantly higher in the 7%

added FHE powder rice cookies than in the other groups. Crust of rice cookies

- viii -
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colors showed that L(lightness) values were significantly decreased with
increasing FHE powder content, whereas the a(redness) and b(yellowness)
values were increased. In sensory evaluation, rice cookies prepared with the 196
and 3% FHE powder groups showed higher scores, as compared to the other
groups, in taste, flavor and texture. And in the sensory test(intensity), by
addition of 1% and 3% FHE powder had the higher scores, as compared to the
other groups, in aroma, roasted nutty and, graininess. Therefore, this study
suggests that added 1% and 3% Hericium erinaceus powder to rice cookie 1s
raising the possibility of developments in overall satisfaction and health—functional

rice cookies.
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Fig. 1. Photographs of Hericium erinaceus.
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2 71 (Kjeltec 2400 AUT, Foss Tecator, Eden Prairie, MN, USA)E o] & 3f
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fre] ofmqke] A & 1l o] 2 05 g, 6 N HCl 3 mLE
AFste]l &7]star 121TCol 24Xt 7hFEslish o @2 o9& rotary vacuum
evaporator(EYELA VACUUM NVC-1100, Tokyo, Japan)® Z-&=39],
sodium phosphate buffer(pH 7.0) 10 mL%Z A &34 H35). €4 1 mLE Hst
membrane filter(0.2 ym)= o3 = olu|=4t ZE 4] 7](S430, SYKAM Co.,

Germany) 2 #4389t &4 =71S Table 13 #u}

Table 1. Operating conditions of free amino acid auto—analyzer

Item Condition
Instrument S430(SYKAM Co., Germany)
Column Cation separation column(LCA KO07/Li)
Column size 46 x 150 mm
Column temperature 37 ~ 74T
Flow rate Buffer 0.45 ml/min, reagent 0.25 ml/min
Buffer pH range 290 ~ 7.9
Wavelength 440 nm and 570 nm
—_ 6 —_
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At EAUPH-8- Wungaarden(36) el whel AR 9]
2 FF -8ty G w5 AYE 9F 100 mge HAE ZeaIe Hka

81 W 7hA] aREAIZL Th
zhste] 523 80T Al A
7FE 3t methylesterst skal o] & NaCl 238 3 mlE 7tk & ThA]
hexane 1.5 mLE 7tste] 50 4 & Al@#e] &4 AAGAY 4E5& &3
gto] 4 NasSOE 99 %% AAS 05 mLE vialoll A3 s 5 5] 543
% Gas Chromatography(GC-17A, Shimadzu, Kyoto, Japan)® &A1&}tk &4
%712 Table 29 2t}

Table 2. Operating conditions of gas chromatography for fatty acids

Item Condition

Instrument model GC-17A(Shimadzu Co., Japan)

SP ™M-2560 capillary column

Column
(100 m length x 0.25 mmn Ld. x 0.25 um film thickness)
Oven temperature 140C (10min) — 4C/min — 2407C (30min)
Injection temp. 260C
Detector temp. 260C
Split ratio 1:100
Detector Flame ionization detector
Injection volume 2
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FEAS Kim 59 W@ F3te] Als 1 goll 75 50 mLE 7}st]
80C oA 4A2F &<k 7t
Toyo, Tokyo, Japan)Z of¥}stal, o] of NS rotary vacuum evaporator(EYELA,

Tokyo, Japan)® 7¢t-%=3 v} FHF5 10 mLE A 83 & High Performance

sk % Qualitative filter paper No. 2(Advantec

Liquid Chromatograph(Prominence HPLC, Shimadzu Co., Kyoto, Japan)& A}-&3}

of B35t 4 271 Table 33 7t}

Table 3. Analytical condition of Ion chromatography for organic acids

Item Condition

Model Prominence HPLC(Shimadzu Co., Japan)
Column Two Shim-pack SCR-102H(300x8.0 mm)

Guard column Shim-—pack Guard Column SCR-102H(50x6.0 mm)
Mobile phase 4 mM p-toluenesulfonic acid

Oven temp. 40C

Flow rate 0.8 mL/min

16 mM Bis—Tris aqueous solution containing 4 mM

Reaction reagent p—toluenesulfonic acid and 100 yM EDTA

Detection Electro conductivity

Inj. Volume 20 ul
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th 283 FHAbol = hexane 5 mLE ol wAss & 80T A 2023 FEA171
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wE ettt s ds Fetar Tl
7bete] E4=A171 3 50T 7Y H53EY] methanol® &3]3 th8 membrane
filter(0.45 )= o] ¥ste] HIERRL A<} HEFY] EE HPLC(LC-20Avp, Shimadzu
Co., Kyoto, Japan)Z w+Asl¥ o A 12 Table 49+ £tk

HELYl C B4& Rizzolo 59 HH (390 wet A8 25 g8 #d&sta 10%
metaphosphoric acid(HPO;) & 94-& 7}ste] &3 ths 3,000 rpmoll Al 2023F ¥4
23 Fo A% dS membrane filter(0.45 mm)= o ¥3te] HPLC(LC-20Avp,
Shimadzu Co., Kyoto, Japan)® #4331 om 4 7 Table 59 #t}.

Collection @ chosun



Table 4. Analytical condition of HPLC for vitamin A and E

Item Condition

Model LC-20Avp(Shimadzu Co., Japan)

Column Phenomenex Luna 5 um C18(250x4.6 mm)
Mobile phase methanol : water(95 : 5)

Flow rate 1.0 mL/min

Inj.Volume 20

Detection UV-VIS Detector(254 nm)

Spectrofluorometric Detector(EX:290 nm, EM:330 nm)

Table 5. Analytical condition of HPLC for vitamin C

Item Condition

Model LC-20Avp(Shimadzu Co., Japan)

Column Phenomenex Bondclone 10 um C18, 300x3.9 mm
Mobile phase 50 mM KHyPO, : Acetonitrile(60:40)

Oven temperature 30°C

Flow rate 1.0 mL/min

Inj.Volume 20 ub

Detection UV-VIS Detector(254 nm)

_10_

Collection @ chosun



7. 5712 &4

F71d A4S AOAC ®H(40)ol mek Al 05 goll 20% HNO; 10 mL % 60%
HCIO, 3 mLE &%3ste] FHald w7« 7bd3 5 05 M HNO; &= 50 mL
& A& 4 FHE ZFE&YE EFF Foe= 8 mLA vE AIF A
Halol FEgAoRZ P oen 05 M HNOsS thx+= 3to] Inductively Coupled
Plasma(ICP-OES, PerkinElmer, Shelton, CT, USA)&® ZEA3H1 A AL
Table 67 2t}

Table 6. Operating conditions of atomic absorption spectrophotometer for

minerals

Item Condition

Instrument ICP-OES/PerkinElmer/USA
RF Power 14 (Kw)

asma Unit Gas Flow Rate (I/min) 15
Ca 317.933 Radial
K 766.490 Radial
Mg 285.213 Radial
Fe 238.204 Axial

Wavelength Na 589,502 Radial
Mn 257.610 Axial
Cu 327.393 Axial
/n 206.200 Axial

_11_
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¢
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3. DPPH radical £2A% =3

EFgdolAl B e FE5EF9 DPPH(2,2-diphenyl-1-picryl hydrazyl)
radical &71%5& Blois® WH(45)0l F3te] FAAT wFFgdolmAl T
et FEES 77 01 mL¥ 02 mM DPPH 1 mL& Al @3el Wi &35}

CollA REGAI T FH7Me2 A8 dAl oleh2S Yol REgAZ o,
33 =+ ELISA microplate reader(Model 680, Biorad Laboratories Inc., Hercules,
CA, USA)E AH&3 517 nmellA SAstdv. 249 Hus fsid &4 akst
A ¢l butylated hydroxy anisole(BHA), dibutyl hydroxy toluene(BHT), ascorbic
acidg FAUETF o= 214319t DPPH radical £271%2 &3 o] [1-(AN =

Ao BRE/AR FAATY FHE)Ix00 Ao MR e et

DPPH radical scavenging activity (%) = [1-(Abs sample / AbS pra)] x 100

_15_
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4. ABTS radical £2A% =3

EFFdolHA B gEE FEE9 2 2-azino-bis-3-ethylbenzothiazoline -
6-sulfonic acid(ABTS) radical 2752 Re 5(46)9] WS S&3lo] S0
74 mM ABTS €943 26 mM potassium persulfate &S A %3 & A3
&2 23slal ABTS radical Yol (ABTS)¢ S a4 24417 &9 4
ANA WEEA T 1 Fol ABTS &98 0.7~1.0+0.02¢] F3 =7} verd w7pA
734 nmol A oeE® At =R oMM £ oeE FEE 0
ABTS" &9 09 mLE &3k thg 308 F<F 37CoA wbgA AT, FH7 e
Alx ™4l ethanols o] WESAIZ ©hs, S¥ X% ELISA  microplate
reader(Model 680, Biorad Laboratories Inc., Hercules, CA, USA)S A}-&3}o] 734
nmol A A3t §A &d2FEAel butylated hydroxy anisole(BHA), dibutyl
hydroxy toluene(BHT), ascorbic acidE U4 xR o=z Algssitt. ABTS
radical 27152 dW=3 2ol [I-NE H7be FF=/AE FH7He 53
5)]x100 Aoz WS eI

ABTS radical scavenging activity (%) = [1-(AbS sample / ADS pank)] x 100

5. FA A=

B S B 98 Ay SPSS(Statistical Package for Social Science)Z ©|
S A BN AETY FrEToARE Ao, A wjx ik
12 (one-way analysis of variance)o. & A FHe o]l H = XS st}
EAX F94 HAL p<0.05FFodA Tukey's testE o] g3t & HA
(Post-Hoc test) 3F1aL, Student’s t-testE A Alste] F et 7] BAA {94

2 @A,
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oX,

FodoHA F¢ HI7F &AF7] AxE A3 =FAHAS FA glo] &
2 Aol -70C deep freezer(MDF-U52V, Sanyo, Osaka, Japan)E A}-&3
Wxd tS S Ad%x7](ED 8512, Ilshin, Yangju, Korea)E AF&3] -70T 9l
AN BARARAZAY FAAZE =FEdoluAle #47](HR2160, Philips
Co., Amsterdam, Netherlands)ell ¥ &3t o AE I EEZ A X3 o
-70CAA W% BHd ARES AR ALEEATh 27 E(Daedoo Foods,
Gunsan, Korea), ®A®H(Samyang Corporation, Ulsan, Korea), ¥ E{(Anchor, New
Zealand), 2~%(Haepyo, Jeongeup, Korea), ¥ Z(Pulmuone, Eumseong, Korea), #o]Z] 3}

% (Jeonwon, Gimpo, Korea)S T3] &F7] Aol Al-&-3}3Ach

2. 2F719 A= wjgH

EFdolAl 2 %
Gl o =T el
o

T
S
Moo
(o)
o
I
o
g
2 -
0
i)
X
2
2
E U
A=Y
i
do
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Table 7. Ingredients of rice cookies prepared with different

Hericium erinaceus powder

amounts of

Treatments
Ingredients(g)
C 1% 3% 5% 7%
Weak rice flour 300 297 291 285 279
Hericium erinaceus

Powder 0 3 9 15 21
Butter 180 180 180 180 180
Sucrose 120 120 120 120 120
Egg 60 60 60 60 60

Baking powder 3 3 3 3 3

Salt 1 1 1 1 1

C: Rice cookies supplemented with 0% Hericium erinaceus powder.

196: Rice cookies supplemented with 1% Hericium erinaceus powder.

3%: Rice cookies supplemented with 3% Hericium erinaceus powder.

5%: Rice cookies supplemented with 5% Hericium erinaceus powder.

7%: Rice cookies supplemented with 7% Hericium erinaceus powder.

Collection @ chosun
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3. B2F719 A=Y

FERolwAl E Hr7E AT Axe 7P HEAoR AMSHE A
(creaming method) 2. 2 A Z3FFtH47). ¥=7](QF-0519H, Daeyong, China)E
o &af A2 HydlE HF=o AH WMEHE TR WA Fods
T oMol yiro] Yol JhFEe] HolA FEE wEA 4ol A9 AEHE 333
Ao AWE @22 33d dA o] ¥ouw EHA FEE w7
= H AEHE ot Az 1 wgarhRel wol ket e
sHolMA S A" ¥ JEFI HolA (A FAHoE #F 4L $

Yoz Hg F uA gl dob 1A Bk W HEe] Yol FAAAL

OE m}_‘
& 2 oo ot
Lot W =

dJu 2

HE =

=
oL AN

oX o

mm¢l 9y RFe F7] 55 o] &3 vr=s Aol thy Hid] ddsta SE
170C, ¥&E 160C= AAste] 108 &< oddArzl 2E(DUU-43, Daeheung,
Seoul, Korea)oll A 137t vk, 7% &AF7] & A3 de] &uFa 1A 52t
20+4C %ol WzkA 71 OPP(Oriented Poly Propylene)ol X733k % 24A17F &
of 7hEste] A3S AR

4. =F oA £ H7l 2FIY dgd= FF ANEY =4

HA B2 H7E 237 100 g 80% o &= 1500 mLS 3 7}sh
= Z+ =] Heating mantle(Mtops ms—265, Seoul, Korea)oll 65T &

Lo

rieh

B

o%

N o
2|

o,

x

AAEte] 3A7H4 33] FE5= W o2 Whatman filter paper(No. 2)& o 3} 4]
A, Rotary vacuum evaporator(EYELA VACUUM NVC-1100, Tokyo, Japan)&
&3 NS 40T T8 oA &rlE AASL s 53 tha Al A4St 3A

£ 98 -70TC ==olA ¥ Basdith

_19_
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5. &F 7|9 F254 R i3} a9 53

v, &3 7]9 & polyphenol 3F =3

g Yo B A B
wRFgolul sl B FEze] s mvte F

(43)% sdatA At

HA7F AF7] e %%%94 polyphenol ¥

polyphenol $t&F =74 213

ofi

t}. &3 719 DPPH radical 2A% % ABTS radical &A%

Fo oM T AV AT olEE 2] DPPH radical 275 3 ABTS
¢l DPPH(45)

4L =FTdowsl B FEE ks a9l
=2}
=]

radical &A% 4
T 54 Agy U Ho =z A5ty

radical 2715 = ABTS(46) radical 27 %

_20_
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2}, AF7] ¥=9 pH 53

LR olHA ' H7F AF7] w=e pH SAHLS 75 50 mLol & F7]
W= 5 g2 #HUMgE -5 homogenizer(Bihon seiki, Ace, Osaka, Japan)ol 4 7,000

rpm= 30%7F A5t A7l thE o B (Whatman No. 2)2 o o] #3fe] pH
meter(Mteeler Delta 340, Mettler-tolede, Ltd, Cambridge, UK)® =43} t}h.

o

ol A7) MEe WE

wFZY WA BT A7k AT WEY WE 4L 50 mLe] WA A
0 ml FFRFE TS F AT WE 5 e Yol Holut: elE 24F v
J‘

gkspol Fujo] tigk A9l Bl(g/mL)= Alrtske] 5748k tHA4R).
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I S EEEE T

FodolmAl B H7F AF7]9] H A (Spread Ratio) A+ 27 (Width:
Diameter, cm)°l] ™3+ +7(Thickness, cm)9 H|Z AAsESE 2™ AACC method

10-528 849 B2 A4 A5E ot #7719 47 wTFdelu A
%%%ﬁ?%#ﬂ5ﬂ%Lﬁﬁ1T%QE%%ﬂﬂ%ﬁﬂ%ﬂ%%ﬁﬂi,ﬁﬁﬂ
BT E 00 AN the BUH BHoR AA dolE 4T F @ A B
Tl e BT AP PGk B FAE A9 7Y 5AE FHOR
gob £ olE Zgeta, Itk AT ¥ #AE o] ¥elE Z4a

A7) 7 el e Bt FAE AdsAT. 27 1] " A4 dd F
= 33 Wb 54§ Fdgs ol &k vEa 7l AT P2 ofols
=+

(e

A7) 17l g ‘Eﬁ 273 (em/7H)

by T il =
HAAY A5 A7) 170 i3t o FA4(em/70)

A BT A 53

FodolAl Ed H7E AF719] A7 542 Rheomether(Compac-100,

Sun Scientific Co., Tokyo, Japan)& ©|-&3t%th AFE Z 2132 R.D.S(Rheology

Data System) Ver 2.01 o]-&3Fo] A A5t th Rheomethere] =712 Max wt: 10

kg, Table speed: 120 mm/min, Distance: 50%, rupture: 1 bite % provei= A& 2

mm< number 4 needles ©]&3le] BF7] FUOZRE 4 mm IF=SE A

g5 AFE w A= 244 54 SASAT SAFA Feld me 2
5

AR
A ZAsAm, e

o

=
717 = A @ (maximum force)S 33 wHES

74 = (hardness) 2 ¥ A3} T}
— 22 —
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oh. #7719 A5 =7

ST oA B MU A7) dks L @ Bof ol AFT|o] A Aaf
Al(Spectro Colormeter JX-777, Color Techno. System Co., Tokyo, Japan)Z ©]-& &l
2489t 59 Hrbrd A &7 wE3 AR Side tE)] 53] vkE =Aslg

AME= A (agk, +redness/-greeness) 2 A% (bgk, +yellowness/-blueness) 2
W (LA, lightness)E S48t om, ojw] ARE-g EFEWae] azk 0.13, bak> - 051,
LAt 80395 AT & AREstaith

%, wsas

e 71Ee 3 54 AR A 48 54 Ak wsdeR FAdE 207
S oz AAEden, A3 A HrE & AR T8 AWt o
AASAT. =FgdolHAl B2 H7F A7 = AAGAL S AHEZ Q&9
A T 1A 59 WZHAIZl v OPP(Oriented Poly Propylene) H]'dol i1
At 24A17F Bask AFIE A HAA 18 &8 AFEg e, ¢

He ggo= HEEA] nj2o] AFR Qks AT YA U E AlRE
= skt #54d VlEx HAF dHo=ZE= AAd(color), Tt
(taste), &v](flavor), & FF(texture), DA% 7] (overall acceptability)= 443}

of 73 715 AEWS A Aze] Bk FEel et Wl FE 7H HE
]

o=z HAste] HAlstAY. 54 AE HAA 52 wF
%%]O]HVJ\ F(aroma), 7 =(hardness), 43k H(roasted nutty), ¥A+e] EW
% =}’

‘& Hi(graininess)ol el 73 71& HAE=WS A&s Aze HU dES v =

TR, CRE 4%, WS gmops 1dow dgete AAsdr
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6. A A=

17

B AR o BePAE AH wE AR D olsetd Pl F4

A= SPSS(Statistical Package for Social Science)® F A #2438Fo] A 2313

o AT HA xR T oA "L}\]o}}}\v]“ FAA Y A2 4 w4
#2A(one-way analysis for variance)2 3 U< Duncan® Y34 LHS ol &

sto] p<0.05 oA FE AASA T
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Table 8. Proximate compositions of Hericium erinaceus powder dried by
different methods
(% dry basis)

Hericium erinaceus

Composition

Freeze drying Hot air drying
Moisture 5.33+0.34 5.11+0.23
Carbohydrate" 82.06+1.05™ 61.89+0.47
Crude Protein 8.38+0.64™ 21.5%1.66
Crude Fat 0.64+0.05" 2.32+0.18
Ash 3.59+0.12" 9.18+0.78

DCarbohydrate = 100 - (moisture + crude protein + crude fat + crude ash).
PAll values are expressed as mean * SE of triplicate determinations.
Significantly different between freeze and hot air drying by Student’s t-test at
" P<0.001.
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= %

23E9] gl ofmAte] AEHAY dFx T HoHA EdoAE HEHUS
U sA41x =FedoAl FeMe HEHA %S 8 oAk methionine,
tryptophan, B-alanine®]1t}. Phenylalanine, tyrosine, taurine, glutamic acid, «a
—aminoadipic acide AAZRT AT LR FFoIHA EdoA 4 ¢ =2
FAE HAY FAAE =F oA B A= alanine®] 632.79+34.63 mg/100
g% 7} =9kl glutamic acid 630.08+22.59 mg/100 g, leucine 471.33+22.75 mg/100
g To=E EUY d3Ux =F oA BT = alanine®] 113853+87.43 mg/100
g@ 7V =ko ) glutamic acid 872.7+20.74 mg/100 g, valine 427.52+17.3 mg/100 ¢
TO7 EQ4Th

s Fojules EEE 4#A JdE olv At F glutamic acidve A UE il
aspartic acid= A18He &= Aoz d#A] om olF ofn|xjte] Zt= o7
of 7} W& 3~5 mg/dl FEAME I %S =2 F e Ao Hiy
(50). LE]aL Fholl A SkRUYol = T& &% F BE 7|55l 52)% sk A
&% ornithine¥? d/ 7HA((53) 2 @t Asket A7 bd &3 54 AegA
71%5(54)& dlE y-amino—n-butyric acid’} BA7 % 2D IdEAZR =FFdo|HAl
wHol A HEH A Ve HAFLAEA ALE 7heAdol & Aow AlEETL
T3 FANE 9 dFAx =FFgdoIHA EdA A
of FZ3k lysine?] #HFS HFst =FgPdoA TEHS A

Ade ayd 257 AT ZhsAdel el

(i,
v)
ot
Lo
=
©,
=)

(@)

rlo
3

N
L
ot
o
fru
=X,
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Table 9. Contents of free amino acids in Hericium erinaceus powder dried

by different methods

(mg/100 g)

Free amino acid

Hericium erinaceus

Freeze drying

Hot air drying

Threonine 282.06£9.32 290.79£8.26
Valine 352.72%£29.97 427.52+17.3
Methionine N. D.? 66.39+5.45
Lysine 297.36£25.35 319.84+13.65
Arginine 338.90x14.77 353.77£28.84
Tryptophan N. D. 52.08+6.22
Histidine 74.63%£5.45" 112.88£19.57
phenylalanine 152.02£19.01™ 400.99+22.18
Isoleucine 283.16+£18.32" 326.32+18.21
Leucine 471.33£22.75" 538.87+22.89
Tyrosine 54.08+1.86™" 344.21%+40.30
B-alanine N. D. 368.50+11.88
y—amino—n-butyric acid 19.86+2.18™ 38.82+4.51
Ornithine 17.94+1.19" 36.01+2.80
Phosphoserine 44 86+1.27" 52.43+1.51
Taurine 22.16+£1.6™ 56.73+£1.38

Aspartic acid

198.62+11.71"

269.16+12.45

serine 239.32£10.71™ 353.73+19.76
Glutamic acid 630.08£22.59™ 872.7+20.74
a-aminoadipic acid 33.45+£3.27™ 127.82+15.26
Proline 206.11£26.53 236.7£17.11
Glycine 192.18+25.07 171.79%£5.14
Alanine 632.79£34.63" 1138.53+£87.43

VAIl values are expressed as mean+SE of triplicate determinations.
PN.D. : Not Detected.

Significantly different between freeze and hot air drying by Student’s t-test at
“P<0.05," P<0.01,”"P<0.001.
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Az AYE Gl =FFdo)mal B Auaks 243 A= Table 10
I B, FARZE =FFHolHAl BEdo M= E3 Aol 3%, B XA Ao
2% dAEH%e I3z ol WAl B = E3AAto] 5% EX 3
A ito] 4% AEE A

TANZE wFTPolmAl it FEe A AWAE F palmitic acid7F 30.53+

358%= 7Fd =9ke | linoleic acid 30.11+4.28%, oleic acid 25.07+2.11% =°] At}
I3 xE =F oA linoleic acid7} 3875+5.94% = 7Hg #=9%3L, oleic acid
24.37+2.29%, palmitic acid 23.39+3.39% <=o|Ath. 4712 @ AFHE =Fg 9]
HALe] Al FHEE & Aol & HolA ko, wFgdolHAle Fa A ikE
glob FH(E5)7F At By B33 linoleic acid® =Fd oW Alo] 754

=
NEe 2o AR Ag" Aold Azt
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Table 10. Compositions of fatty acids in Hericium erinaceus powder dried

by different methods

(g/100 g total fatty acids)

Hericium erinaceus

Fatty acid
Freeze drying Hot air drying

Myristic acid (C14:0) N. D." 0.68+0.06
Pentadecanoic acid (C15:0) 1.91+0.11%" 2.42+0.08
Palmitic acid (C16:0) 30.53+3.58 23.39+3.39
Stearic acid (C18:0) 12.38+2.7 8.9+0.31
Lignoceric acid (C24:0) N. D. 0.4+0.03
Saturated 44.82+6.39 35.79+3.59
Palmitoleic acid (C16:1) N. D. 0.4+0.02
Oleic acid (C18:1n9c) 25.07+2.11 24.37+2.29
Erucic acid (C22:1n9) N. D. 0.69+0.04
Monounsaturated 25.07+2.11 25.46+2.35
Linoleic acid (C18:2n6c¢) 30.11+4.28 38.75+5.94
Polyunsaturated 30.11£4.28 38.75+£5.94

UN.D. : Not Detected.
Significantly different between freeze and hot air drying by Student’s t-test at
“P<0.05.
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sAdx 9 dFAxste] 2EEe m=Fgdolw Al 774t ¥ 2 Table 11
I 2o F 5EF {71 A% A3 A% B d¥dE =Fg oAl
=2 25 malic acid’} ZHZF 18656.98+3516.58 mg/100 g, 41042.5+2102.13 mg/100
g® 7F4 =l malic acid BGSo2E BAAZR w=FFdolmAl Eo]A
acetic acid, succinic acid, formic acid =22 =4 YEon dFHX
dol Al o] A= succinic acid, acetic acid, citric acid, formic acid
Uelstth Citric acide @302 =Fgdo|HA EHoAE %
Ax =F oA BdoAes AEHA ZUdth s 410x 4
ol Al ol {74k gk Ay B succinic acid, formic acid, acetic acid
e Az Wy mE fo Al zte]E RolA] ¢9kil, malic acid ¥FHEe 4F
Az Al fFostA d =4 vEbd . o #AlFel vl asl B Hong 5 (56)°]

Hagh ey, faeh FEowAle frla dEFE 243 23 malic acid?]

oy
e
i)
38
o
L
offt
iin)

e} =g ol Al
AzRch 9717 AEe dFEAX A% MHS o]gdtE Ao AAHer T&H

2 ole wekH)

o
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Table 11. Contents of organic acids in Hericium erinaceus powder dried

by different methods

(mg/100 g)

Organic acid Hericium erinaceus

Freeze drying Hot air drying
Citric acid N.D." 1746.21+170.42
Malic acid 18656.98+3516.58% 41042.5+2102.13
Succinic acid 1633.36+267.72 2109.93+266.88
Formic acid 207.15+22.86 256.13+27.31
Acetic acid 1948.73+255.23 1914.32+229.5

UN.D. : Not Detected.

PAll values are expressed as mean+SE of triplicate determinations.
Significantly different between freeze and hot air drying by Student’s t-test at
“P<0.01.
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o

= 2 dFEAdxet FEEIG =Fodow A HENE 34
Hel7l o2 <z v e7l A(retinol), HE}Y E(a-tocopherol) % H]ElY CE=
LA ste] Table 1261 YERWHTE 471% 2 430% =Fdolvial el vlE}

A x4 105241.61 mg/100 g

2.92 mg/100 g3} 14.52+2.57 mg/100 g

EEFYolwAl EdolA FoFow f =A AE=HAT. vE CY

ShFe A E Al 13936426954 mg/100 g, @373 Al 1401.43+221.35 mg/100 g

o
A=H A

Az el e =FFdolmAl ko] eyl ohake] Wats AR, vE C
S A WRe W 2 Aols HolA| @fal viEtl E E2 A3zl e
sAdE =Rl 2ol ¥ = dEster, HEk A= dE¥dE =7
ol Al LRkl Ak HE At
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Table 12. Contents of vitamin A, C and E in Hericium erinaceus powder

dried by different methods

(mg/100 g)
Hericium erinaceus
Vitamin
Freeze drying Hot air drying
Vitamin A (Retinol) N.D.V 10.52+1.61
Vitamin E (a-tocopherol) 38.25+2.922"* 14.52+2.57
Vitamin C 1393.64+269.54 1401.43+221.35

UN.D. : Not Detected.

PAll values are expressed as mean+SE of triplicate determinations.
Significantly different between freeze and hot air drying by Student’s t-test at
" P<0.001.
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6. 713

sAdx B ¥z
= =
< <

Table 133} Zt}.

= =
FadolmAl oA BF 8Fe Fridol HEHAHY #Adx B dFTAx
3

FFYIMA BF K7t
o8 A Botm, ¥4

7n, Cu, Mn, Ca <22

so 7 =gkr}

Kim 5GNE #7148 F3e) Aol Ard A4 A7 2 AA Fx, A% 3
o Aolw JlAW Aol Sk Bx W we F ¥ FHe 52
Al 217271 mg/100 g, &3 Al 561622 mg/100 g2 YE Y} FAXHTH

AEAZ TP WA &

pLe

oA EEAM T E

=5
=

T AfolE Bl &
A

e

2118.66+182.8 mg/100 g, 5487.22+347.48 mg/100 g
[e)

Zl
FFe AR =F oA EEolM Mg, Na, Fe,

=orton IEZAF A= Mg, Fe, Zn, Na, Mn, Ca, Cu

oA ] =4 AEHAY. Na2 471 x% =F5d
2o woortt K, Mg, Fe, Zn, Mn, Ca, Cux= 937

—

fr

Fa oAl oA A v dx W wet & AolE Bt
AT A = %‘ﬂolﬂi‘,ﬂ =2l HEw

=l
1A g A3 xE Aol ¥ = e FARE

= mrlde Az W we

o)a% e AFsY 53 and dF 1)

Aol grsol vt Barsvh(58). kARt FF 5 Au) Aol upe} wle

d

oA GRYR Aolsk BRI Hvl, Aie YRS A, ew, 2

At k8 5o 29 wek geaRel A % wa A gel ann nnss
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Table 13. Contents of minerals in Hericium erinaceus powder dried by

different methods

(mg/100 g)
Hericium erinaceus
Mineral
Freeze drying Hot air drying
Ca 0.54+0.06"" 1.5+0.13
K 2118.66+182.8"" 5487.22+347 .48
Mg 43.22+1.63" 108.4+£13.23
Fe 2.86+0.13"" 7.82+0.22
Na 4.51+0.12"" 3.06+0.18
Mn 0.55+0.03"™" 1.66+0.09
Cu 0.78+0.04™ 1.39+0.07
Zn 1.59+0.07 5.17+0.13
Total 2172.71+184.88"" 5616.22+361.53

YAIl values are expressed as mean+SE of triplicate determinations.
Significantly different between freeze and hot air drying by Student’s t-test at
xxp<0.01,%*xp<0.001.
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Az Pl g =Fagolwal el AnE FA4¢ A3 Fig 2, Table 14
o} 2ot wFFdolwAl B A% Lk agh bat A Wl wel f93 3}
ol HYow WEE YehWE Lid 547z % dF3IAx oA 47
51.21+0.04, 41.65+0.12%2 SAA X w=FadolHA &2 Lato] o =4 vewth
UEME agks 547% -093:008, dFAX 3030042 FAAR =F
A el agte]l o vtk M EE YERE bk FEAR 15.3740.15,

Z wFgdolwAl Ee] bate]l 9 =A YEhs
ANZ =F tzlJOIHu I FFolmAl F7)(62)0] AR FEolmAle A
HogFolmAl B A% Ll agk, bake ZH7 8249+0.44, 0.19+0.13,
12254025 YER =FgdolwAl EHo] ME Lt aghe $AAX FFolmAn
U b o =4 v
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Hericium erinaceus

Item
Freeze drying Hot air drying

Powder

Treatment”
Fig. 2. Photographs of Hericium erinaceus powder dried by different
methods.

UTreatment : See the legend of Table 14

Table 14. Colorimetric characteristic of Hericium erinaceus powder dried

by different methods

Hericium erinaceus

Freeze drying Hot air drying
L 51.21+0.04"* 41.65+0.12
a -0.93+0.08" 3.03+0.04
b 15.37+0.15™" 17.29+0.08

DAIl values are expressed as mean=SE of triplicate determinations.
Significantly different between freeze and hot air drying by Student’s t-test at
" P<0.001.
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1. & polyphenol &% % F flavonoid 3%

FEE9 % polyphenol &%

o

Az BHEs 223 =F oAl &2 o 3t
¥ % flavonoid %8 Z+Z} Table 15, Table 167 v HFZ24x 2 I3 dx

FodolHA F29 F polyphenol 3 ZH7f 75.67+1.81 mg GAE/g, 72.62
1996 mg GAE/go]™, & flavonoid %< Z+7z} 23.89+0.78 mg QE/g, 11.92+1.60

mg QE/go] it}

Az B g =FF oAl B F polyphenol 32 zFol7F gl ot

% flavonoid $t#S AFAZEL SAAZ w=FFdolvAl EdoA o =4 e

pras s
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Fig. 3. Contents of total polyphenol of Hericium erinaceus powder dried

by different methods. All values are expressed as mean*SE of triplicate
determinations. NS: not significant.

FHE : Freeze dried Hericium erinaceus powder 80% ethanol extract 1,000 ppm
(1 mg/mL).

HHE : Hot air dried Hericium erinaceus powder 80% ethanol extract 1,000 ppm
(1 mg/mL).
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Total flavonoid(mg QE/g )

FHE HHE

Fig. 4. Contents of total flavonoid of Hericium erinaceus powder dried

by different methods. All values are expressed as mean*SE of triplicate

determinations. Significantly different between freeze and hot air drying by

Student’s t-test at “*P<0.001.

FHE : Freeze dried Hericium erinaceus powder 80% ethanol extract 1,000 ppm
(1 mg/mL).

HHE : Hot air dried Hericium erinaceus powder 80% ethanol extract 1,000 ppm
(1 mg/mL).
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2. DPPH radical &A%

Fig. bellA ¢t 2ol 4 oAy #87] &7es 371e & de 545 /AL
9+ DPPHE ©] &3t radical &4 A4S 413t 84S Hrlsts wHo=z i
o] g5 Qrt HMAF Fgo2E A radicaldl HAALE FoIdte] A U A
radicaloll ¢33 =3} A4x] B AF Fo AW AsE AT HER ol&H L
UTHE3). A W AT radicalolvt &34k Ael] o g Abste= ZAF oF, AW 1Y

3 w3ke] FAJo® d# A Ark64).

|
N N
AH+ NO; NO; A+ NO, NO,
(7
L
NO, NO3z
DPPH{purple color) DPPH:H{no colour)

AH = antioxidant compound
DPPH =1, 1-diphemyl-2-picrylhydrazy

Fig. 5. Changing DPPH color in antioxidant compound(64).
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Az HE e =FadoHA 2 oeE& F&=o] tig DPPH radical
Ae 2 Table 169} 2ttt 23x ¥ I8z =FgdolHAl £2¢ DPPH radical
AeS vlasiRW 250 pg/mLol Al 12.6842.95%, 13.93+2.95%, 500 upg/mL ol A]
21.68+4.93%, 23.10+4.62%, 1,000 pg/mLel A 36.45+4.83%, 36.61+4.78%, 2,000 ug/
mLoll Al 58.97+4.4%, 60.88+8.09%¢] &7 5S EATH 4 AAFEAQ] butylated
hydroxy anisole(BHA), dibutyl hydroxy toluene(BHT) % ascorbic acide Z}2}
88.32+0.52%, 83.24%0.25%, 90.74+0.25%E YEtHom HAx WHS dEst =F
TolHA ' oeE FEEo| g DPPH radical 4750 34 &AksA <

radical &7 5 Xt} okt

Table 15. DPPH radical scavenging activity of Hericium erinaceus

powder dried by different methods

Concentration DPPH radical Ic
50
(ng/mL) scavenging activity (%)
P drvi 2000 58.97+4.40
reeze crying 1000 36.45+4.83
nglczum 500 91 68+4.93 1560.58
erinaceus
250 12.68+2.95
Hot air drvi 2000 60.88+8.09
ol air arylng 1000 36.61+4.78
nglczum 500 93 10+4.62 1612.90
erinaceus
250 13.93+2.95
BHT B 88.32+0.52
BHA B 88.24+0.25
Ascorbic acid - 90.74£0.25
— 43 —
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3. ABTS radical &A%

FArstAl EA Al ABTS- o] &abstalo] ofs] F33%=7F AA %= Aol 7] %8k
ABTS(2.2-azino-bis—3-ethyl benzthiazoline-6-sulphonic acid)”} 7= om o] 3k
des Bor AR s oo R Fig 63 2 I AZE (K0S,
WHg-ske] whed/s Aol ABTS- S FASHA sk Wy olth

S0q P 5 5 S S0y
[ === ]
S i o
i /
Et Et

ABTS
(2 ,2-azinohis-(3-ethybenzthiazaoline-B-sulphonic acid))

Fotassium persulfate - B
+
50s s o 5 i 505
S N
\ /
Et Et
Bluegreen

Fig. 6. Principle of ABTS scavenging activity(64).
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ABTSE o83 1x Wie 2 =Fgdoial &2 oehE F559 radical 271
s Table 167 2ty #47x W AFAE =Fa oAl 22 olehs F5E9] radical
AASE 2 250 ng/mLoﬂfﬂ 15.89+0.34%, 17.36+0.09%, 500 pg/mLolA 27.14+1.25%,
28.85+0.76%, 1,000 pg/mLolA 46.65+1.08%, 48.85+1.98%, 2,000 pg/mLollA] 73.74+4.33%,
76.13+1.69% Az o] wE FoAQl Aol Yoy sedtde]l SIS S radical
250 HoldS YeRIYE g4 d4kslAI9l butylated hydroxy anisole(BHA), dibutyl
hydroxy toluene(BHT) % ascorbic acide 212} 94.47+0.17%, H.47+0.17%, 94.82+0.08%=
Uil =Fgdolmal &% dehs F520] §4 A radical A7 EY tha
SHA dER T

Table 16. ABTS radical scavenging activity of Hericium erinaceus

powder dried by different methods

Concentration ABTS radical c
(ng/mL) scavenging activity (%) »
) 2000 73.74+4.33
Fr;‘;ze. d.lj’mg 1000 46.65+1.08 a3
erf;;cc‘e:; 500 27.14+1.95 '
250 15.89+£0.34
) ) 2000 76.13+1.69
Hozilrgcmng 1000 43.85+1.98 121001
erinaceus 500 28.85+0.76 ’
250 17.36£0.09
BHT - 94.47+0.17
BHA - 94.47+0.17
Ascorbic acid - 94.82+0.08
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Table 17. Proximate compositions of rice cookies prepared with different
amounts of Hericium erinaceus powder
(%)

Hericium erinaceus powder (%)

composition
Control 1% 3% 5% 7%

Moisture 631203279 6.41+0.12°  6.33+0.07"  587+0.06"  552+0.57°

Crude fat 26.49+0.24°  27.43+0.12" 27.49+0.16" 27.50+0.15" 28.19+0.28"

Crude

ol SR04 3561033 3484020 3594040 3604026

Crude ash  095+0.10%°  0.82+0.09 0.87+0.05 0.92+0.01 0.94+0.11
Carbohydrate”  62.71£0.38"  61.78+0.85" 61.83+0.12" 62114045 61.75+0.33°
ADF 1.83+1.25°  1.83+1.43 1.65+0.43 1.44+0.06 1.36+0.01

NDF 0.15+2.20°  803+1.27°  590+050"  2.84+0.16°  3.20+0.67"

DCarbohydrate = 100 - (moisture + crude protein + crude fat + crude ash).
PAll values are expressed as mean = SE of triplicate determinations.

Ya-c Means in row with different letters are significantly different(P<0.05) by
Duncan’s multiple range test.

“NS: not significant.
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2. &3 79 % polyphenol &%

Fg ol mAl ko] Mt wE ”‘L':rL?']«] % polyphenol 3% =4 2z}
+ Fig. 739 2o =F g oAl AF7]9 F polyphenol 35 ZAypghe oz
o] 17440093 mg GAE/gelal, 1, 3, 5, 7% H7la2 Z}7F 180.28+2.72 mg
GAE/g, 179.70+8.26 mg GAE/g, 182.13£3.12 mg GAE/g, 191.69+10.71 mg GAE/g
ottt w=F T oI HA Ed HrbsFo] @old 45 F polyphenol ¥ S 7he
AES HYom 7% HIMEAAME dEx2dRY fodez =4 YEy
Kim(65) €] Ei"ﬂ“ wds Hrbe AF7] AFNANE FAR BE HIbEol

i

of\
N

Iet4= % & polyphenol g#Fol folow =7 UrE‘rUr 2 AT At fAargk
S Bon w=FFdolnal I HJIE F3] &£ polyphenol THS FTol:E

pak
o

.

o B9 AEH W AE npEAE Wolghm AR B
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Fig. 7. Total polyphenol contents of rice cookies prepared with different
amounts of Hericium erinaceus powder. All values are expressed as meantSE
of triplicate determinations. *"Values with different superscripts on the bar are significantly
different at P<0.05 by Duncan’s multiple range test.
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3. & F7]9 DPPH radical 2A% % ABTS radical 2A%

EFgdo] 2] F71¢ DPPH radical 275 %4 Z3+ Fig. 8
I 2 ks S Ad 249 e & g4 AXE ol gkl whe &
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TS HUteA e AT dE2TE 556+052%E e AL, H 7kt
1, 3, 5, 7% A= Z+2y 4778+1.99, 4.58+0.85, 7.39+0.75, 7.79+1.42% = 3 7}=Fol w}
B 7oA Wb e =g delm Al HUF A-MFE(33)e] dAddA e B
A7vgol 575 DPPH radical &2715°] #ol4 o2 Frtst= 43S WEd
01 2 AR FAREHA @2 AEFS vEEd ASH Al £2068) FEolH
NE2(62), AHFolHA E2(69)e H7Hgk 7] 2 WA 28 HUrsk AT
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Fig. 8. DPPH radical scavenging activity of rice cookies prepared with
different amounts of Hericium erinaceus powder. All values are expressed

as mean=SE of triplicate determinations. NS: not significant.
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wEgdolmAl Bk A7t A7) ABTS radical 275 gk =4 A3+ Fig. 9
oF 2t} =FgdolHAl AF719] ABTS radical ~A52 tlxT o] 23.61+1.02%=
7hd wiekow HIkt 1, 3, 5, 7% dlA= 27 29.36+0.90, 38.98+0.55, 49.19+0.34,
58.99+0.36= WERTE w=Fg ol MAl Bk HUbeFo] FUHE S ABTS radical &
5ol ol Hla) FolAom molAl= AdS HAUT ABTS &4 ik
ZE A kS AA ABAEE ABTSE 415 nm, 645 nm, 734 nm, 815 nmol A
oA FHEE Uehdn L d8led 1% 734 nmolA FHEE S35
(70), T3} w=Fg oAl Ede] Hrbke]l F7kete 1, 3, 5, 7% 7kl A
= woA R Tkt Ad¥e EATE ol¢f o] AshA| &Ado] Frhske A
polyphenol, flavonoid & #Z& F7| ol AbstbA] Exo] F7tstd 7] wiolet

AL ST,
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Fig. 9. ABTS radical scavenging activity of rice cookies prepared with
different amounts of Hericium erinaceus powder. All values are expressed
as meantSE of triplicate determinations. a—e Values with different superscripts on

the bar are significantly different at P<0.05 by Duncan’s multiple range test.
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4. 257 ¥%=9 pH

eEg oAl BHs Hrhek AF7) whse] pHE Table 18% #Zt), 2715
pH+ 6.39+0.010]31, =F o] HAl 29 pHE 61210082 YEWT =537
ojHAl TS FHIbeA &S AFI] W] pHy dlxdo] 7110072 =%
oM Al & 7ol TSR AT Rk pH @2 fAhse IS e
o 7% 7PN E 6.96+0.0602 FoHoR A

W0 pHE F719] 33 o#o] Ax ol JFS nHoka &l=dl(72), pH7F
ESTE AT Ao As g3 At ste] =AH £ e v F71¢] pH
7h e E F719 AETE AsfAEA T]go] Aopxal REgE s Heltta
BuEACK73). 7] Wkse] pH 7 ol3follA:= hexose?} enolizationoll ¢]8l hydroxymethy
furfurale] PAFE L o] AL ofu|wr|of Agtste] Weloldy} thE 24 H3t
A D F AR GYIGT HAHTL, =R TPl MR B AER), A9em
(33)9] AFeME wmFgRolwAl e Hrbgo] S7FEESE pHYE stolxthal sho

=
2 49 g Agolan

ko]
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(
v}

R E
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Table 18. pH values of rice cookies dough prepared with different amounts

of Hericium erinaceus powder.

Weak  Feriaum Dough containing various contents of
kem rice  eimas Hericium erinaceus powder.
flor powder  conrol 1% 3% 5% 7%

pH 63001 612400 711007 718004 708+:004™ 7012004  696+0.06°

VAIl values are expressed as mean+SE of triplicate determinations.

Ya-c Means in row with different letters are significantly different(P<0.05) by

Duncan’s multiple range test.
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Fig. 10. Density of rice cookies dough prepared with different amounts
of Hericium erinaceus powder. All values are expressed as meaniSE of

triplicate determinations. NS: not significant.
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6. 27719 HFA

e Y WA B A/ BTG WA we R
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7)) ol thxwol 140:001 cm= 7HY Sgrov], wFgolnsl e A
ol F7hal mte EobAE B moltsk 7% WA frelHom wo}
Atk AR dzito] 356:0030.% Tl WA B Arkde] FAUALSE
SolAe A@e wglow 1% HATAME 33910065 tEend felgom

SA vhebe

T AAHe AY QAL AV, LB LE, WE 2R WE FEo| 9L
wEga Rud Kim@5)e g $79 2% 4Eg 7] wEe A4S 7
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o sk FE

H A%} welnthan FeA ATHTR).
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Table 19. Spread factor of rice cookies prepared with different amounts
of Hericium erinaceus powder

Ttems Hericium erinaceus powder (%)
Control 1% 3% 5% 7%
Widthness(cm) 5010079 501+001*  5.00£0.02* 4.95+0.02° 4.90+0.01°

Thickness(cm) 1.40+0.01"  1.43+0.03" 142+0.02" 1.42+0.02"  1.44+0.02"

Spread factor(w/t)" 35620.03" 350006 351+0.05" 348+0.05" 3.39+0.06"

YSpread ratio(w/t): Widthness(cm)/ Thickness(cm).
PAll values are expressed as mean+SE of triplicate determinations.

Ya-b: Means in row with different letters are significantly different(P<0.05) by
Duncan’s multiple range test.
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7. 2F 79 A®

FadoluAl Be HrlEs dyldte] Az AF7)Y ArES A3 Ade
Fig. 1137} 2t} w=FZ oAl Huto] Ayty AF7|o] AEE tjxto] 890.13+60.30
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ZFol 7k S
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g wolm YETI foAE Bt
FA0 2AZE HARe FF % 4% A%

o
FF ol s 2 Eval BuHdew(79) 53 F719 A3l 2

[¢]
SR gharolelal ShATHB0). AT AT EaEA B

T 84F AR &,
(65), AR} B AAFQD), B FAFEDE FAR ArbEo] F4gel wel 7
N9l AR FASED BIAE ARTBE 5% AHES dETHE FOH 2
o7k ot 10%, 15% Hrbwe FelHew Fldglon 3 w8 3%
ojFte] we wE Arkwe Yze HoH Folsk fldent 6%sk 12% Hrhw
e foMor Frsn stel B A¥3 vk FFE nAch 2 gy
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Fig. 11. Hardness of rice cookies prepared with different amounts of
Hericium erinaceus powder. All values are expressed as meanzSE of triplicate
determinations. * “Values with different superscripts on the bar are significantly

different at P<0.05 by Duncan’s multiple range test.
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8. &AF7)9 A%

FodolHAl BEe] HUbES st Axd A7 w53 8 2579
H(crust)e] M=5 =43 A3+ Fig. 12, Table 203 7t} Wb =,
UEtl = L#te =F oAl 2 Hrlgo] S7Mda5 dastes 43S B3
om 7% H7bw& 728+145% M 9e e HolW dExad foxE
g AAEE YeEhs agte dxao] -151+0312 7HE wgkon wFgeon
A S HTbeFol F7REel wel agte]l oA ow Fkste] 7% H 7Rl
-0.37£0.35% 7H¢ =tk FAEE YehlE B9 bk dixza 3 HIbE Abol
of Feldel Apeols Holx Tt

AF7NE F& F9 H(crust)e Lt dlxo] 82.08+0.79= 71 =A
om, wEFdolwAl B 39 olak HIbTolARE foH oz rolxWA 7%
A7l A= 70671782 7HE o A e =F T oAl BEs 7t
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Treatment”

Items

1%

3%

5%

7%

Fig. 12. Appearance of Hericium erinaceus dough and baked rice cookies.

UTreatment : See the legend of Table 20.

Table 20. Colorimetric characteristics of dough and rice cookies prepared

with different amounts of Hericium erinaceus powder

Hericium erinaceus powder (%)

Items
C 1% 3% 5% 7%

L 7803+118"*%  7750+0.67*  77.02+147°  7598+159"  72.85+1.45
Dough a -15140.31° -1.15£0.33* -0.63+021" -042+0.32* -0.37+0.35"

b 3203+073™Y  30.89+0.83  31.83:055  31.87+093  32.44+0.68
Crust L 82.08+0.79° 79.08+1.41° 74.66+398™ 7371373  70.67+1.78°
of a -013x0.14% 1644105 = 210£095°  3.10+1.18"  3.17+0.93°
cookie b 29.41+0.80" 2897+0.62° 29.34+1.76™ 31.22+0.70°" 31.82+0.43"

VAIl values are expressed as mean+SE of triplicate determinations.

Ya-d: Means in row with different letters are significantly different(P<0.05) by

Duncan’s multiple range test.

YNS: not significant.
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Ao Yolxth Aol e dE2To] 480410602 wFFdolAl 2 A
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4

Zago] A Buke A

H

A T aE=E T

fgﬂ‘iﬂi—ﬁ-'i
o

N

o
o

N
N
o

o]

ol
Hi
lo

]
hm}

A 7EE AAE EFLoH = o 199 3% M7k uh, @, AzbelA o

2ot £ A4E dEdoy mFgdomAl 28 5 i

F71e A, uh @, A3, AAE V13 e B dlza iy v S UE
FAAQ &= A= Aoz FAssin. wEbs mFTRomAl £ 1%

3%E H7rsk A7) Az HF 2L z27olg AZE

_63_

Collection @ chosun



Table 21. Sensory evaluation of rice cookies prepared with different

amounts of Hericium erinaceus powder

Hericium erinaceus content (%)

Sensory
Characteristics 4101 1% 3% 5% 7%
Color 49+1 02PN 525£1.12  510£1.07  4.90+091  4.65+1.50
Taste 505+0.897  530+1.30°  540+099°  3.95+157° 3404153
Flavor 490£091°  505+1.14°  495¢1.00°  4.25+129"  380+1.44°
Texture 480+1.06"  505+0.82"  545+1.00°  4.25+129™  3.80+0.69°
455114  445+1.00

Overall 654004%  530:113 530092
acceptability

VAIl values are expressed as mean+SE of triplicate determinations.

YNS: not significant.

Ya-c: Means in row with different letters are significantly different(P<0.05) by

Duncan’s multiple range test.
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Table 22. Sensory test(intensity) of rice cookies prepared with different

amounts of Hericium erinaceus powder

Hericium erinaceus powder content (%)
Sensory

Characteristics Control 19% 3% 5% 7%

Aroma 306+1.107%  585+074° 5404068  485+049°  465+059
Hardness 425+1.21° 5304098  540+1.31°  475+1.25™  440+0.94™
Roasted nutty — 4.65+1.09® 5.30+1.08° 5.10+1.21%° 4.15+1.42° 295147

Graininess 4.75+1.02° 5.3+1.14* 5.30+1.17 4565+1.10°° 4.20+0.69

YAIl values are expressed as mean+SE of triplicate determinations.
Ya-b: Means in row with different letters are significantly different(P<0.05) by

Duncan’s multiple range test.
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