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Abstract

This study investigated the nutritional properties and biological activities of Ganoderma lucidum (GL). The round
type of GL contained higher carbohydrate content, while the Nokgak type of GL contained higher crude ash, crude
fat, and crude protein content. The most abundant amino acid, fatty acid, mineral, and soluble vitamin observed
were valine (round type: 11.90 mg/g and Nokgak type: 17.18 mg/g), linoleic acid (round type: 47.56% and Nokgak
type: 75.68%), potassium (round type: 116.50 mg/100 g and Nokgak type: 184.36 mg/100 g), and vitamin B3
(round type: 1.78 mg/100 g and Nokgak type: 1.81 mg/100 g), respectively. In addition, the B-glucan content
were 34.15 g/100 g (round type) and 30.07 g/100 g (Nokgak type). The GL 70% ethanol extract at 40°C showed
higher radical scavenging as well as carbohydrate and lipid enzyme inhibition than other conditions. At 1 mg/mL
of treatment with the 70% ethanol extract at 40C of round type GL, the DPPH, ABTS, hydroxyl radical scavenging,
and o-glucosidase, a-amylase, and pancreatic lipase inhibition activities obtained were approximately 92.85, 99.74,
58.09, 89.68, 44.68, and 67.56%, respectively.

Key words : Ganoderma lucidum, ethanolic extracts, antioxidant activity, a-glucosidase inhibitory activity, pancreatic
lipase inhibitory activity
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(10,11). FAHAL oA ZHE] g, T 2 U2 T ofAJo}
oA kBl o R HFEo] gom, dAol= sl 3
&, AEY, dudst vk 2 e S #HE oy
g &t fFRAEC] Bty o g HEa 9l
(11,12). 53| XAl = polysaccharide©] 2]l tritepene,
nucleoside, steroid, fatty acid, alkaloid, TH¥} &, #7112 4
HERW & tfet 2450 dfEa o 1 5 184k
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3(13), AEA B2 E
G943, P, PAENE, FLeN 2], PP, 2

Al g =2t g2 Al el ARG E, opr| Ak Al Bo1E,
Bglucan 2 87 HIEM] kS AL S oghE
FEZACEE T FEL25)0 12 F phenolics 2
flavonoids &+, 2l Z &4 2 ekl 53 X9 Baj s

o] Adles B7rersith

o4 M=, Al H 717

w Aol AR 99 B FAGAIM M (Genoderma
Lucidum)2 25 4494
Algigkon Bd=E wd7led HARERH A5
& T AFE-3 T =84 ¥ el (thaimine, riboflavin 2
niacin), Folin-Cialteu phenol, diethylene glycol, 2-deoxyribose,
2,2-diphenyl-1-picrylhydrazyl(DPPH), 2,2’-azino-bis(3-
ethylbenzthiazoline-6-sulphonic acid) diammonium salt(ABTS),

pnitrophenyl-a-D-glucopyranoside(p-NPG) 2 p-nitrophenyl-
butyrate(pNPB)+= Sigma-Aldrich(St. Louis, MO, USA)°l| 4|
Tste] A8+t a-Glucosidase, a-amylase 3! pancreatic
lipase %A Sigma-Aldrichell 4] 513t AM8-5131 31 Megazyme
Kit(Mushroom and Yeast [B-glucan Assay Procedure K-YBGL)
2 Megazyme International Ireland(Bray, Wicklow, Ireland)®]l
A 948+ k. HPLC- grade H,O, methanol, acetonitrile =
glacial acetic acid= Fisher Scientific(Fairlawn, NJ, USA)el|
Al 48T o] e A2 99k Aok F ol whet
55 52 195 7Yt ARgstd

13433 = A= Spectronic 2D(Spectronic 2D, Thermo Co.,
Petaluma, CA, USA)E AF&-3te] 84 & &% (phenolics
% flavonoid), F4Hst 2 B4 A &S S48t Gas
chromatography(GC)+<= Agilent GC 7890 series(Agilent Co.,
Forest Hill, Australia)S A}-83te] 2| HbS 23519t
High pressure liquid chromatography(HPLC)< Agilent
HPLC 1200 series(Agilent Co.,)S A}-&-3to] =84 H]E
dFe AT @A 7714 S 412 inductively
coupled plasma spectrometer(ICP)} iCAP6300 Duo ICP
spectrometer(Thermo Scientific, London, UK)S A8} 11
oppi=at FHF EAZ Abs opn=At BA4171(1L-8900,
Hitachi, Tokyo, Japan)E A}-8-3}%1 T}

EIIPSE R

GAMA Y] NGRS A EFFHY Vg E B
(140 T3t AABIATE &, 8 2 3% R st
Ay dE3shiom St on AW 9 2
9 oF 2 Soxhelt¥} Kjeldahl'] &&= S8t ©3h=
S AR 100004 7] 2 i) jhe W ghe s FAs)
At

ofoj &t % XM FE4

obr] 1At £A42 Cho 5(12)9] WHS ofZt WA st
FY3FATE A8 100 mgs 3 &3] Al Tl A Feta o
719l 6 N HCI= 3 mL 7}Fske] 110CellA] 24413 &<k 4F
7hral] AFTE 1 % glass filter® ol 2ot A2 o A5
60Tl 7t T3] HOY &5 ¢ SAAH 55
¥ A&+ soduim citrate buffer(pH 2.2) 2 mLE 3 7}35}]
£3] % 045 ym membrane filter(Dismic-25CS, Toyoroshikaisha
Ltd., Tokyo, Japan) 2 ]33t o] -8 215 ofu| =4l 497
£ Ab&ste] B

Ak 242 shin F(15)9] Wl Edtel T
A AA el 2] Al B 1 goll 0.5 N wgheAd
NaOH 3 mLE 7}l 100 2] heating blockS ©]-8-3F] <F
1027 7h2ste] At A& 7his] Al AT
7hriEslell o]0 AHE3He-4(BFs) 2 mLE 7hote] myksh
T 3081 T kgt B Aatke] vE e 235k
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5 S 1 mLE Hrist
SE T AAEe] 2 ol ASErEulS 3)4rdle] B
MUIEEY 34 €43 5 045 pm-membrane filter
(Dismic-25CS) 2 o] 7ste] GCE o] &ato] EA 1T

714 greke 2E3e] #7014 BAE ) T3k
Atk = GAMA B 05 goll 70% BAF g9 8
mLE 37}l microwave® &3]3t 1 & 50 mLe]
HiSRTE 3831 Ad8dS A3 2 ICP(inductively
coupled plasma)Z A3}t A Y EEFLS 550-600C
slst2 el A 3]stet & 30 mLe] 3% H4t o %43
o] ICPZ 43ttt

o

B-glucan &4

BAHAS] B-glucan g B3 A FFHAH A4 wHt
Megazyme KitE ©]-§-3sFo] #4319tk 100 mgell 37% HCl
1.5 mLE 7Fstal 30 Coll A 4583 wukgl & 33 SRS
10 mLE 7}3kat 100ClA ThA] 2417 mhkstict. o] whe-
HG AFeo)x] ]3] T 2 N KOH 10 mLE 7}ale] £3ta}ar
o] &3g&9|| 0.2 M sodium acetate buffer(pH 5.002 7}3}o]
100 mLZ % #3F 3 1,500 xgol|l A 10%3F LAl 2] 3l
FedS Atk 45 0.1 mLel| exo-1,3-B-glucanase(20
UmL)¢} B-glucosidase(d U/mL) -89 0.1 mLE 7}8}aL 40T
oAl 6083t ¥F-S- & glucose oxidase/peroxidase A|F= 3
mLE 23 40TCoA 2087 WH-A1Z1 5 510 nm 3ol A
F=E STk olu] Bglucan S glucoseS ©] &
ETEACZHE Fg &3

ro oh

+84 vlElDl 24

HEF1- 21 F371 ] e B4R (149 T3t A&
Ax e & HPLCZ A3ttt B4 442 capeell-pak
C15(4.6x150 mm, 5 pm) 2 capcell-pak Cis MG(4.6X250 mm,
5 um)S AHESHA I o] B §vl A= HIEHR B19] A%
10 mM NaH,P0,/0.15 M NaClO, in H,0, B]E}¥] B,= 10
mM NaH,PO, in H,O(pH 5.5) 2 Y]E}Y! B;= 5 mM sodium
hexanesulfonate/0.1% acetic acid in HHOS A}8-3153 1, ©]%
74 BE HIE] B3} B WEHE, HIE] ByE 5 mM sodium
hexanesulfonate/0.1% acetic acid in H,O: | &H-2-(35:65)= A}
B3It AR 5-10 ILE FYsI e o5 SE=
35-40ClA 05-1.0 mL/minZ FA&Ith A&7
fluorescence %! photodiode array(Agilent Co.)E A-8-3}%1
th. #AE 9-4E 450 nm(H] B B1), 530 nm(H]EFY By)
9 260 nm(H| B} By)oll A A sttt

FAHM == A ollEtE FE= M=
et FE8 Ale 27e] A £ 10 goll 30%,

314 A25A A1E (2018)

50%, 70% 2 95% olet&< 2

70CAIA] 4A]7F F<t 600 ELE fAlst] FE5Ich
FTUe 207 23] WhE FEde] e T o HA(No2,
Whatman, Tokyo Roshi Kaisha, Ltd., Tokyo, Japan)@ ]2}
slo] B2 & ofBollS A5 7](EYELA, Tokyo, Rikakikai
Co., Tokyo, Japan)E ©]-&3}] 60TColA F&38te] F+&
= 4tk S AEE FEEE 5o 247 1.0, 0.
2 025 mg/ml =2 A28l atst A D FAA 3
e SHsHak

00 mLA 7}3ted 40T =
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Phenolics % flavonoids &tz

Phenolics 32 Folin-Denis' (16)< k7t ¥ &l
gstatt. FEE 05 mLE Al@@] EF5k 25%
Na,COs & 0.5 mLE H7fete] 381 FAAZ T 2 &
2 N Folin-Ciocalteu phenol €9 0.25 mL 37} 2 &3+t
Th3 30CollA] 1A17E Bt HAAIZ o G E Al 5= 750
mel A FFEE 245193, gllic acidS o] &3t 243
g E7 AFFAoRTY ¢S A=t

Flavonoids -2 Jia 5(17)2] el uhet S3 sl
FEE 05 mLE T 2 A|F8H o= F 7ie] A
F3kar o37]l diethylene glycol 1.0 mL % 1 N NaOH 0.01

£ 7¥ste] 37T 224 1A A Ao 1+
420 nmol| A FF=E 2431 31, ruting: o] g-3ko] ZAJe
BT AEFAomRY ke AESISTh

ol
Ay

satsh gy

DPPH #t]Z £7]°5-& Hwang 5(18)2] Wiel e}
Z%43l5ith 5 DPPH €9 0.8 mLo} =¥ FZE(0.25,
0.5, % 1.0 mg/mL) 02 mLE 73l 4ol A] 3023t #H]
% 525 nmmel|A FFEE S AT

ABTS #tt]Z 275 9A] Hwang 5(18)°] W7 ¢
A 24313t} 2.45 mM KyS,05 5 mLet 7 mM ABTS **
5 mLE £33 & ohaloA] 12-16413F ¥HS-A]A ABTS
o) zS AN F 732 nmellA] T F3 & o)
0.7+0.027} ¥ =2 %H3a ABTS €9 09 mLe} =3
FZ%5 0.1 mLE F7lske] 383 ] A17 732 nmeoil A
FHEE S5

Hydroxyl(OH) 2}t]Z 42752 10 mM FeSO, - 7TH;0-
EDTA 0.2 mL, 10 mM 2-deoxyribose 0.2 mL, 10 mM H,0,
02 mL, ¥ =¥ FEE 14 mLE £33t 37CoA
4AIZE FE BEgAIF T o] E3Fe 1% thiobarbituric acid
9} 2.8% trichloroaceric acidZS Z+zt 1 mLE 7}sked 100°Ce]
Al 203t 7FEste] A E Wz ] 2 520 nmol| A g
TE SAs AU ET A48 AlE tilel PBS ¢
Z9(NaCl 8.76 g, NaH,PO, 0.11 g, Na,HPO, 0.596 g)<
AHEEFA A B AT A58 ek T30t

T Atele] FHEO Ato]l 5 WMEE(%)E HERH ATH19).
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ElestE 9 X 2illss
a-Glucosidase A3l 842
(0.5 U/mL) Eﬁ:%‘ﬂi 0

(pH 6.8) 50 ILE &35} 37 TollA 1023k aﬂ l& A7
t} o] & QMU EF 438N (pH 6.8)o =<1 p-NPG(5
mM) 100 uLE 7}ste] ThA] 37CellA 107 BHEA]
o] ¥k-g-o] Na,COx(100 mM) 0.75 mLE 713l #F HJ%
HAAZL F 420 nmell A BFFEAE o] 8ol &
A3 ATHR).

a-Amylase A &L 7+ FE5 50 ILE AT B
3t & g-amylase(1.0 U/mL) E22-8-9 50 uLe} 200 mM 14
UEF 9589 (pH 6.8) 50 ILE 3 7}ste] 37T A 105
7k o] ¥-g-& Al E} o] REg-Ael 200 mM ILHIEE
LA pH 6.8)° 5 1% HAEEHE 025 mLE 718
ThA] 37TCellA] 1023F BES- AJA T o] Tl = 0.5 N-NaOH
9 30% EFZEI2ZANEFZFo 4403 48 mM DNS A<}
< 025 mL #7}ske] 100Col|A 2053 2o A 2 Wzt
AlZl F 570 nmol A FBEE S 3FATHR20,27).

Pancreatic lipase #4324 Kwon 5(21)2] HH S o7t
W slo] =3ttt FEE 50 |iL, lipase(1.0 U/mL) &4
€9 50 L ¥ 100 mM AN EF 2589 (pH 6.8) 50

E &3t 37Tl 1083 <v] wkgA A vk
T JAMIEF dF8d =21 pNPB(S mM) 100 uLE
7Vste] DA 10827 ¥He-A171 = 100 mM Na,COs 0.75
mLE 7}l W32 TAAIA 420 nmellA] FFEE 45t
Atk ZE 54 Adlw sAUERT= AR Uil &
Sl & Fstdom Alsgade] Hylel T3 b Abo] 9
FAE AolE NEE(%)ZE UYEATH

SAXE|
213 Azl= SPSS 12.0 packageS AHg-3te] HAaHEA S
SR L i tEFUAR ‘%EM 9t} g zhzhe]
BN Azl )8 fo)d AR 05 %
4] Ducan’s multiple range test% )i,:!/\] b=y

H/\% _?])‘_p<
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AP IAHA B F52hI XA
Z}= Table 17} 23t} &@slE 9
=7}o] 61.20% 2 ARHE 5 UIFES ARSIt
2 & zbo] glo] Hit 10.1% o X
Pl M2 Z Aol & Ho|x| &= Stk gk 2o
Agole dYdIAMAL 9.86% 1L, FHZGA
2534%% YP Rz 230 o] Eokom, 23R
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Table 1. Comparison of proximate properties of two varieties of
Genoderma lucidum

Type of fruiting body

Contents (g/100 g)

Round Nokgak
Moisture 10,090,509 10112051
Crude ash 0.87+0.04° 1.33£0.07°
Crude fat 1.09£0.05° 2.0240.10°
Crude protein 9.86+0.49° 25344127
Carbohydrate 78.09+3.90° 61.20£3.06"

DAIl values are presented as the mean+SD of triplicate determination.
PAll values within a column with different superscript letters are significantly different
from each other at p<0.05 by Duncan’s multiple range test.
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Bk Z2A W 23] 8-S SZ4gxwAle] Bria B s}
of £ ATte} ot g2 S e o= JAHA
EF9| apol¥t ol g} Afulula], xHHHﬂZJ 5o $H 4
821 Ao, Al 8k & AT Az WY, FF Wye
tekAdel o Aoz AT

HX[HA 9 otolit W X2 B
AE B =7 GARHA Y ok A AR
Table 2¢] YEpdne} Zho] v] P4 ofn] e
serine, glutamic acid, proline, glycine, alanine, 2 arginine)
7 %3} <4 oln] = 2k(threonine, valine, isoleucine, leucine,
phenylalanine, lysine, % histidine) 7 &-°] H&5 o % 14
T obrlidte] HAEH AT oAt F T 9F
FAH A ©] 43.40 mg/gel T =7+ FAIMAlo] 63.84 my/g
o=w zowA 3 US| F7 GRIMAl] =kt
H B ofu| gkl 75 9 °ﬂ;<]‘ﬂ/“ S aspartic acid
9} glutamic acid’} Z+7F 3.47 mg/g 2
=7} GAMA L& 217t 5.63 mg/got 5.54 mg/gS FH5taL
Ao = opn] A9 valineS 9E JAIWMAIT} =7t
A WA GA ZH2} 1190 mg/gP 17.18 mg/g O & HA| w4
o] Fa opniho]}T
0 5(12)2 FAHA FF/el wet E ofr| =4k
2/ A HEE opn| gt TReE B AT Y
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3 methionine®] 7} A& Huste] E AFAnel=
Zgolstith. ol dxMAle] FFET o2} A, A
Hi7|7E 5o 8 A 8]l Aol WE AL R ATEIIT

Table 2. Comparison of amino acid compositions of two varieties
of Genoderma lucidum

Type of fruiting body

Amino acids (mg/g)

Round Nokgak
Non-essential amino acids

Aspartic acid 3474044 5.540.60"
Serine 2.30£0.36° 3.15£042°
Glutamic acid 3.64+0.40° 5.63+0.65"
Proline 1.85:0.11° 2.56+0.19"
Glycine 221:0.38° 3.1120.26"
Alanine 2.60£0.32° 3.89£0.39"

Cystine ND? ND

Tyrosine ND ND
Arginine 1.630.19° 2.65:0.46"
Total 17.700.89° 2653£133"

Essential amino acids

Threonine 245:035 3.61£0.45"
Valine 11.90£0.38 17.184136"
Isoleucine 2.77£031° 4.62:092°
Leucine 2.84+0.16" 414044
Phenylalanine 2324037 3164023
Lysine 2.51£027° 3284033
Histidine 0910.10° 132£021°

Methionine ND ND
Total 25.70£1.29° 3731187

DAll values are presented as the meantSD of triplicate determination.

DAl values within a column with different superscript letters are significantly different
from each other at p<0.05 by Duncan’s multiple range test.

IND, not detected.

[e} ‘l__

gkt AAke J‘g}z] k]| i\—é}t mynstlc
acid(C14:0), plamitic acid(C16:0), behenic acid(C22:0),
tricosylic acid(C23:0) 2 lignoceric acid(C24:0) 5 &3} 23X
S}R|WHatef| &3} cis-vaccenic acid(C18:1n7), oleic acid
(C18:1n9), lineolic acid(C18:2n6) 2 a-linolenic acid(C18:3n3)
= 4F0] AEEHJD APAF] FEE HlE2 T A BT
FrAREATE 4 AL T8 AL B s it
©l linoleic acid(47.56%)<} oleic acid(32.91%) % el
=7t GA B AL linoleic acid7} 75.68% & A HHake] TR
= AAEIH o 93 2 S2dAwAl BT ExsA it
o] °F 80% °|’d= AA|StA

o|xle] Hirof mpaW FAIHAL] A ke ZSpA A

Bope BE e kdlinoleic acid) g#o] & Aoz B
3o A3 AxAle] 7 Hinoleic acid®} oleic acid
7t Z47E 45.7%5k 344% % 2 ATk fAARE HlE 1o,
=7 FA Al 7% linoleic acid®} oleic acid’7} 22}
453%F 34.1% = & A= Fold A4S BIATh2l).
53] g 52 %7—} FAIHAA A AL 24 H]Eo]
£ olfr= A, A7)zt 5o A S g4
Q9] zfole] ofgh }if?_i TR = AT

il

ko

Table 3. Comparison of fatty acid compositions of two varieties
of Genoderma lucidum

Type of fruiting body

Fatty acids (% weight)

Round Nokgak

Saturated fatty acids
Myristic (C14:0) 1.6120.08" 335:0.17°
Palmitic (C16:0) 13.500.68° 9.44+047"
Behenic (C22:0) 0.35+0,02° 0.36+0.02°
Tricosylic (C23:0) 037+0.02° 0.70+0.04*
Lignoceric (C24:0) 0.54+0,03" 0.43+0.02°
Total 16.37:098' 14.28+1.02°

Unsaturated fatty acids
cis-Vaccenic (C18:1n7) 295+0.15 3.55+0.18"
Oleic (C18:1n9) 32911 .65° 621:031°
Linoleic (C18:2n6) 47.56£2.38" 75.68£3.78"
a-Linolenic (C18:3n3) 0210.01° 0.28+0.01°
Total 83.63+5.22° 85.7245.16"

DAIl values are presented as the meantSD of triplicate determination.
DAll values within a column with different superscript letters are significantly different
from each other at p<0.05 by Duncan’s multiple range test.

Ax[HAe 2I|F &t
AY 9 =7 xRS Fr1d ke BT 2de
Table 49} 24Tt 943 JAHA e F8 7714 44
(137.17 mg/g) ¥ Z-E(116.50 mg/g)e| At} =7+ A A
F9 7148 2518436 my/g) L 1(170.90 mg/g) L
LY AWM= 7714 FEE9] Aozt YAt &
A ke 4091 mgeg) B =74(1.37 mglg) T HA
o] & Aol AL HEFS 57 FAIMA 0] 64.15
mg/gC = <F 4ul] o] =A| FFsta AUk o] & mia|
9 75 98 dAMAle] 2842 mglgS, 4 FAH AL
47.44 mg/gs TRt AATE TS o5 F FEF
388.94 mg/g(Y ) B 492.49 mg/g(FZH o2 AA A o7
l'171— 0:]7\]1;]{/\-]0] UW—O 01:_4 __[_7]21 o ‘610 ol g}t 7;1_&
UERS T
Lee 5(21) GAHAlE] %3—71%1—% EAe A3 =7
AW Alo] A FAMA ETH=
2 AFAY FAFES o, % > <l

r&lﬁuﬁ
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> 2o £l Bol gHrEo] itka Baste] B AAd
9 ThE A9 kel 18 Qe o 4% she
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QAslokt ek, o F Ae FAAL A7) Bol
3}31(23), Q19] 735 M2 =3} Ao & JgFS nxivtn
Hieo] Uth24). & Aol = =2F AL 1
°] 17090 mg/100 go-2 7} =3tk1 ¥

X we GRS Uehy olZel AH A4l IS
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ot GAMA L F714 Fdel 53 A 5oz AlRE
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Table 4. Comparison of mineral compositions of two varieties of
Genoderma lucidum

Type of fruiting body

Contents (mg/100 g)

Round Nokgak

Tron 0.91£0.05" 1370.07°
Sodium 14.52+0.73° 64.15¢321°
Calcium 137.73£6.89" 242741210
Potassium 116.50+5.83° 184.36£9.22"
Magnesium 28.42+1.42° 4744237
Phosphorus 90.86+4.54° 170.90£8.55"
Total 388.94£19.45 492.49:24.62"

DAl values are presented as the meantSD of triplicate determination.

YAl values within a column with different superscript letters are significantly different
from each other at p<0.05 by Duncan’s multiple range test.
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Table 5. Comparison of B-glucan and vitamin compositions of two
varieties of Genoderma Iucidum

Type of fruiting body

Contents

Round Nokgak
B-Glucan (g/100 g) 34.1545.45"2 30.07+5.03°
Soluble vitamin (mg/100 g)
Vitamin By 0.23+0.01° 0.26£0.01°
Vitamin B, 0.70:0.04° 1.1120,06"
Vitamin Bs 1.7820.09" 1.8120.09"
Total 27120.11° 3.18:0.15°

DAll values are presented as the meantSD of triplicate determination.
DAll values within a column with different superscript letters are significantly different
from each other at p<0.05 by Duncan’s multiple range test.
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Table 6. Comparison of total phenolic and total flavonoid contents
of two varieties of Genoderma lucidum depending on the different
concentrations of ethanol extraction

Type of fruiting body
Different extraction
system using ethanol Round

Nokgak
Temp. 40C  Temp. 70°C Temp. 40C Temp. 70°C
Total phenolics contents (mg/g)

30% 5.862029"? 481:024  129:006® 1.10£0.06*
50% 736:037%  7212036" 137007 1.22:0.06™
0% 10442052 9.09+045"  143:0.07* 127:006™
95% 8.55£043®  7.93:040°° 096:0.05° 0.72:0.04™
Total flavonoids contents (mg/g)
30% 017001 0142001 0.18:001°° 0.10:0.01°
50% 023001 021£0.01"* 026:0.02® 0.15:001"
70% 0320024 02740.02** 0.32:002* 021:002*
95% 0254002 023:0.01* 0242001 0.16:0.01°®

DAIl values are presented as the meantSD of triplicate determination.

DAIl values within a column with different superscript letters of different extraction
systems (EtOH concretions and temperatures) with significantly different from each
other at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Comparison of DPPH radical scavenging activity of two
varieties of Gemoderma Ilucidum depending on the different
concentrations of ethanol extraction.

A, Round type of fruiting body; B, Nokgak type of fruiting body.

All values are presented as the meantSD of triplicate determination. All values within
a column with different superscript letters of different extraction systems (EtOH concretions
and temperatures) with significantly different from each other at p<0.05 by Duncan’s
multiple range test.
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Fig. 2. Comparison of ABTS radical scavenging activity of two
varieties of Genoderma Iucidum depending on the different
concentrations of ethanol extraction.

A, Round type of fruiting body; B, Nokgak type of fruiting body.

All values are presented as the meantSD of triplicate determination. All values within
a column with different superscript letters of different extraction systems (EtOH concretions
and temperatures) with significantly different from each other at p<0.05 by Duncan’s
multiple range test.
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Fig. 3. Comparison of hydroxyl radical scavenging activity on
extracted Genoderma Iucidum of fruiting bodies from different
extract system of ethanol.

A, Round type of fruiting body; B, Nokgak type of fruiting body.

All values are presented as the meantSD of triplicate determination. All values within
a column with different superscript letters of different extraction systems (EtOH concretions
and temperatures) with significantly different from each other at p<0.05 by Duncan’s
multiple range test.
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Fig. 4. Comparison of a-glucosidase inhibition activity on extracted
Genoderma hicidum of two fruiting bodies from different extract
system of ethanol.

A, Round type of fruiting body; B, Nokgak type of fruiting body.

All values are presented as the meantSD of triplicate determination. All values within
a column with different superscript letters of different extraction systems (EtOH concretions
and temperatures) with significantly different from each other at p<0.05 by Duncan’s
multiple range test.
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Fig. 5. Comparison of a-amylase inhibition activity on extracted
Genoderma lucidum of two fruiting bodies from different extract
system of ethanol.

A, Round type of fruiting body; B, Nokgak type of fruiting body.

All values are presented as the mean+SD of triplicate determination. All values within
a column with different superscript letters of different extraction systems (EtOH concretions

and temperatures) with significantly different from each other at p<0.05 by Duncan’s
multiple range test.
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Fig. 6. Comparison of pancreatic lipase inhibition activity on
extracted Genoderma lucidum of two fruiting bodies from different
extract system of ethanol.

A, Round type of fruiting body; B, Nokgak type of fruiting body.

All values are presented as the mean+SD of triplicate determination. All values within
a column with different superscript letters of different extraction systems (EtOH concretions

and temperatures) with significantly different from each other at p<0.05 by Duncan’s
multiple range test.
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