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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 [3-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 40°C of round type GL, the DPPH, ABTS, hydroxyl radical scavenging,
and a-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.
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Table 1. Comparison of proximate properties of two varieties of
Genoderma Iucidum

Type of fruiting body

Contents (g/100 g)

Round Nokgak
Moisture 10,090,502 10.112051°
Crude ash 0.87+0.04° 133007
Crude fat 1.09:0.05° 2.020.10°
Crude protein 9.86+0.49" 25344127
Carbohydrate 78,09+3.90° 61.203.06°

YAl 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.
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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 347+0.44"7 5.54+0.60°
Serine 230£0.36" 3.15£042°
Glutamic acid 3.6410.40° 5.63£0.65"
Proline 1.85+0.11° 2.56+0.19"
Glycine 2214038 3.1140.26°
Alanine 2.60£0.32° 3.89+0.39"

Cystine ND” ND

Tyrosine ND ND
Arginine 1.630.19" 2.65+046"
Total 17.70£0.89" 26.53+133"

Essential amino acids

Threonine 2454035 3.61£045"
Valine 11.90£0.38" 17.18£1.36"
Isoleucine 2.774031° 4.6210.92°
Leucine 2.84+0.16° 4.14+0.44°
Phenylalanine 2324037 3.160.23"
Lysine 251£027 3284033°
Histidine 091:0.10° 1324021

Methionine ND ND
Total 25.70+1.29" 37314187

YAll values are presented as the meantSD 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.

3)ND, not detected.
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(C18:1n9), lineolic acid(C18:2n6) & a-linolenic acid(C18:3n3)
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2l linoleic acid(47.56%)<} oleic acid(32.91%)& el
=7} AR AL linoleic acid”} 75.68% % A HAke] T H-&
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7} 247} 45.7% 5} 344% =2 B ATt fARE B & Sl9lo)
=2ZF AW Ale] 7% linoleic acid®} oleic acid7} Z+2}
453%%} 34.1% =2 2 AT Aol AFE EIATH2D.
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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) 1.61£0.08"” 3354017
Palmitic (C16:0) 13.50£0.68" 9444047
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 1637098" 14.28+1.02°

Unsaturated fatty acids
cis-Vaccenic (C18:1n7) 295+0.15° 35540.18"
Oleic (C18:1n9) 3291£1.65° 621031°
Linoleic (C18:2n6) 47.56£2.38" 75.68+3.78"
a-Linolenic (C18:3n3) 0.210.01" 0.28+0.01"
Total 83.63£5.22" 85.7245.16"

VAl 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.

FRIHA 2 FI|H g

AF 9 =7+ A e T4 s EAS dote
Table 49} 2}t 98 WA F8 FrdL 4F
(137.17 mg/g) 2 Z-8§(116.50 mg/g)°IATh. H2+ A A

o] F9 F71ALS 7H5(184.36 mg/g) 2 21(170.90 mg/g)L-
2 93 AN T4 BERC] Ao} lodth &
A A g 93091 mg/g) D =7K(1.37 mgg) F HA
ol 2 Aol geln HEFE H7h GA WAl 6415
mg/gO 2 2F 4u)] oY = dista ATt o] ] vy
9] A5 43 JAHAlo] 2842 mygs, B2 YA Al o]
4744 mg/gS TRt AUTh ET o]59 F FFE
388.94 mg/g(¥ ) 2 49249 mg/g(57H O R AA Ao R
=7} g uAl0] B ko] B1ALS FHela s Ao

eht.
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Aelet Atk tel QA dad 4% $71dE ¢
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Table 4. Comparison of mineral compositions of two varieties of
Genoderma Iucidum

Type of fruiting body

Contents (mgf100 g)

Round Nokgak

Tron 09120.05" 137:0.07°
Sodium 14.52+0.73° 64.15321°
Calcium 137.7346.89" 2427121
Potassium 116.50+5.83° 184.36+9.20°
Magnesium 2842+1.42° 4744+237°
Phosphorus 90.86+4.54" 170.90+8.55"
Total 388.9419.45 492.49+24.6°

"All values are presented as the meanSD of triplicate determination.

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

AXIHA Q| B-glucan ¥ +24M H|E}QI Stk

o_]6i ul l-—_ﬂ oﬂz]tq/\-]/] ﬁ-glucan ‘31 _/[:%_/q H]E]—‘?J_
S B4% A2h= Table 59 294t} B-Glucan g
FA W Alo] 34.15 g/100 gol UL H2 FAHAL 30.07
g/100 g2 = |23k o]tk HIE Bye 9% FAH
Alo] 1.78 mg/100 g, =57t GAHAlo] 1.81 mg/100 g &
584 HEN] 3 65.7%9) 56.9% % i}?ﬂ%}?ﬁi atge
= Hek Byt 242} 070 mg/lOO g % 111 mg/100 g, HIEF
Bi°] 2tz 0.23 mg/100 g 2 0.26 mg/100 g &= LEFITE

Cho 5(15)2 JAHA T B-glucan g2 w4IgH
A7} oF 1520% $E02 Huste] B A3 AyHris
A Vbt B-Glucan WSl AR A& =4
= e B dtdehate T oY ARgAdes AY
ATH25). g MBI Fe v ) sle] 739 vle
7 B 0.11 mg/100 g0l 3 e ByE 0.30 mg/100
go] AEHNCH(26) AAIM AL HEW] B2 A4 1.29
mg/100 g, BIEF By 0.15 mg/100 g 2 H]EY] By 0.32
mg/100 go. 2 Hu3tod(23) &kt =AY A1 ds
UERASITE ol2lgh Ale]= wAle] FFoF Al W 5o
#44 aslel 71 A FFE e Rl Ak

(o pok
ofl ot

S0 HEM B2 pyruvate dehydrogenase©]] #Hoisle] o
Uz tirtel] Fodsh= HERI o R dejA glom(23),
g BNl Y AeE BuEe] A EWal ope}
SPYE A 5 thibdoA 85 BR 7154 AR A
A 7 A7 2 Ao d3d

Table 5. Comparison of B-glucan and vitamin compositions of two
varieties of Genoderma licidum

Type of fruiting body

Contents

Round Nokgak
B-Glucan (/100 g) 34.15£5.45"2 30.0745.03°
Soluble vitamin (mg/100 g)
Vitamin B, 023£001° 0.26+0.01°
Vitamin B, 0.70+0.04° 1.110.06"
Vitamin B 1.78+0.09' 1.81£0.09"
Total 27120.11° 3.180.15°

1)All values are presented as the meantSD 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.

HX|HAM FEE2| phenolics U flavonoids &2
93 9 =zt ZDH/HPJ o et-& —7‘,“—%2‘32‘_]% phenolics
2 flavonoids & 734'}4 O F 40TCelA F=3H S Al
70 Co A Hc}h phenohcs ! flavonoids &&Fo| <
U Z Aol gllen 70% JdeS FE227
Fek-g- LeR Qi th(Table 6). Phenolics 32
o] H7F JAWA HT 453] =2 TS YERISITh
28 oﬂz]uvu 735 40C-70% cer& F=E°| 1044
mggS ® F2E F /1% B FEL B, 0C-70%

o EtE FEE-L 909 mg/ge UERNRATE A 57t A
HAlE «fé FAHAET oF 10 2 FFOZ 40T
“70% olete FEE0] 143 mglg, 70C-70% NEHS FE5

=5
o] 127 mg/g a8t SATHTable 6)

Flavonoids $H&F-2 % phenolics 33+ 4E 9~
AT =2F GAMA BT frALg ‘ﬁ%e At 4%
2 =Zh = WA Q] 40C-70% ke 3=
mg/g e HERHRIAL 70C-70% ek 5
mg/gZ} 021 mg/g S & 7okt x}o] Holz]| ekSkth(Table 6).

Al 84 ployphenol/“ 3EL Aol itz BF =2
hydroxyl”| & &3l & d4t4E ﬂ'@ﬁ,gi A= =2
ojtH25). = Aol MEH FEEujo] wet §EH =
ployphenol’d 313tz /o] thEm AREA © 2 ployphenol
3 shekE ek st Aol AudArt Aok AT
7} B E A TH2). Choi S(1)% 2441 43841 (17.23
mg/g), FEOIHA(9.45 mefg) R FoIHA(5.72 mg/g)©]
22 ] polyphenold 3}3HES @%é}ﬂ Ao Hast
FomH, & FEEEGE dEE FE2EA &EH= A
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Table 6. Comparison of total phenolic and total flavonoid contents
of two varieties of Genoderma Ilucidum depending on the different
concentrations of ethanol extraction

Type of fruiting body
Round Nokgak
Temp. 40C  Temp. 70°C Temp. 40°C Temp. 70C
Total phenolics contents (mg/g)

Different extraction
system using ethanol

30% 5861029 481:024° 129:006® 1.10:0.06"*
50% 736:037°  7212036" 137:007™° 122:0.06™
70% 1044+0.52™  9.09+045"  143£0.07* 1274006
95% 8554043  7.93040® 096+0.05 0.72:0.04®
Total flavonoids contents (mg/g)
30% 0.17£001  0.142001® 0.18£0.01° 0.10£0.01°
50% 023:001°  021£0.01* 026£0.02° 0.15:001
70% 032£0.02*  027:0.02* 032£0.02* 0212002*
95% 025+0.02  023+0.01" 0242001 0.16:001"

VAll values are presented as the meantSD of triplicate determination.

PAll 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.

AXHAM FES 9| eitsl gy

g 2 7k JAAlY] oeke FE %71 DPPH,
ABTS ¥ hydroxyl &tz &7 5s 543 22+ Fg
137} sk}, BE gz 275 40Ca|A %!
70CHT} =9k} Attt ato]l & HolA|= &%al, ¢
FAWAlo] 2t YAMA ET= 2oz T
Atk

DPPH o]zt 27% < 40C-70% 98 A 25
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85.38%5 YEIAL(Fig. 1A) 40C-70% =7+ GAHA
FZE(0.25 mgmL)°| M & 66.74%Z, 70C-710% F=
ME 45.74% 5 YERNQATHFig. 1B).

ABTS #}t]Z 27%& DPPHO= thEA F559] A
g FXo mE Ato| & HolA| FUTh Fig. 2A°] VERH
uke} Zo] 40TolA 70% oNeE2 FE3 45 48 IA
HAl 325025 mg/mL)< 99.51%2 YERNSL AL 70°Col
A 70% oAEHE 25025 mg/mL)°lA = 9726%<] o
g g A5 UERNSITE 40 CollA] 70% o eh-&
2 &3 17F JAHA10.25 mgml) FEE 4] 97.23%
E YeERN L 70Tl 0% ez FE3 7495 npzt
7 2 96.08%2] =2 2A%S YERAAL

Hydroxyl 2}t]Z 27%5-& DPPH 2l 2753 54
A FE2E] FE7F SUHEFE AT 94 SU1EHA

o 94 AL FE220 w79 2tel 7t gl

o
A
olf
o,
!

o, B7F JAWAIL 40C7F 70 CHETHE ot =2 A%
< BT 40Tl A 70% deE= F23 47 JAHA
FZE(1.0 mg/g)lHE 61.64%S LERAAIL 70TColA
70% Net-E= FE3 7 -Foll= 58.09%2] &A S VER
AThFig. 3A). ¢ =2 JAMA FEEL] AFolle
DPPH®} ABTS 2tz 2452 &8 40ClA| 95% ol &t
2 FE3 A4S JUZd 2A%0] 7FF =%ot 40TolA
70% &2 FE3 A9 Z Aol E eI eFskth
(Fig. 3B).
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Fig. 1. Comparison of DPPH 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 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. 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 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. 3. Comparison of hydroxyl radical scavenging activity on
extracted Genoderma Ilucidum 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 Iucidum 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 Iucidum 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. 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 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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