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Comparative analysis of useful -glucan and polyphenol
in the fruiting bodies of Ganoderma spp.
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ABSTRACT —This study was carried out to compare the medicinal effects of various fruiting body of Gan-
oderma species and Cordyceps militaris, Phelinus linteus extracts. f-glucan and polyphenol are useful ingredient
in mushrooms and they were known to have antioxidant activity. We analyzed S-glucan and polyphenol con-
tents of fruiting body of Ganoderma spp., Cordyceps militaris, and Phellinus linteus. Most Ganoderma spp.
exhibited A-glucan contents of 15 to 20%. Cordyceps militalis showed the highest f-glucan level of 25%. Inter-
estingly, eight strains of Ganoderma spp. was analyzed to have higher contents of fF-glucan than Phelinus lin-
teus. Polyphenol contents was measured after extraction with different solvents. (D.W., 70% EtOH, 80%
MeOH) The level of polyphenol in ASI 7020 strain was at maximum in the water extraction and ASl 7086
showed the highest level in the 70% EtOH extraction. The amounts of polyphenol in strain ASlI 7113 was

at maximum in the 80% MeOH extraction.
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Table 1. List of Ganoderma strains used in this study
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Table 2. Formula for measurement of Aglucan

’\"]\f Scientific name CoI)I/:ca;ion Country
7002 Ganoderma lucidum 1980 Korea
7004 Ganoderma lucidum 1985 Korea
7005 Ganoderma lucidum 1981 Japan
7011 Ganoderma lucidum 1984 Japan
7017 Ganoderma lucidum 1984 Korea
7019 Ganoderma lucidum 1985 Japan
7020 Ganoderma lucidum 1982 Korea
7022 Ganoderma lucidum 1985 Korea
7023 Ganoderma lucidum 1985 Japan
7027 Ganoderma lucidum 1986 Japan
7029 Ganoderma lucidum 1984 Korea
7031 Ganoderma lucidum 1994 USA
7032  Ganoderma neo-japonicum 1987 Korea
7035 Ganoderma $p 1087 Pag‘:?n':aew
7038 Ganoderma sp 1087 Pag‘:?n':aew
7039 Ganoderma lucidum 1987 Korea
7058 Ganoderma lucidum 1995 Korea
7059 Ganoderma lucidum 1995 Korea
7060 Ganoderma lucidum 1995 Korea
7068 Ganoderma lucidum 1988 USA
7069 Ganoderma lucidum 1988 USA
7070 Ganoderma oregonense 1988 Korea
7071 Ganoderma lucidum 1988 Korea
7076 Ganoderma lucidum 1991 Korea
7078 Ganoderma lucidum 1991 Korea
7080 Ganoderma lucidum 1992 Korea
7081 Ganoderma lucidum 1992 Korea
7086 Ganoderma lucidum 1992 Korea
7089 Ganoderma lucidum 1992 Korea
7090 Ganoderma lucidum 1992 Korea
7102 Ganoderma lucidum 1993 Korea
7105 Ganoderma lucidum 1994 China
7113 Ganoderma tropicum 1996 Taiwan
7114 Ganoderma tropicum 1996 Taiwan
7118 Ganoderma lucidum 1997 USA
7126 Ganoderma lucidum 1998 Taiwan
7131 Ganoderma lucidum 2000 Korea
7148 Ganoderma lucidum 2010 Brazil

AtB : Absorbance(510 nm) of blank of Total glucan
AoB : Absorbance(510 nm) of blank of o-glucan
AD : Absorbance(510 nm) of D-glucose standard
At : Absorbance(510 nm) of Total glucan

Ao : Absorbance(510 nm) of a-glucan

AEt : At - AtB

AEa @ Aa - AoB

Ao AREE FAAAEA 2} AR A
= Table 13} 7o] w&XEH HLd52H4Td
Aol HEE o] 9= ASl (Agricultural Sciences
Ingtitute) 7 & 3952 74715 ol 91213 HAl
3} ZujAbll A el sk, A FAHA B A
Fusle] FEA P wet i el Ajulst
of Zhzte] AMHAAE F8HsE Foll EF 7Axste] E4
St A EE AMS3HAT

AX|HA XA HEIZFZE H#EFEME AlB2ZH

AN A5 WEETI T2 Megazyme
kit (Mushroom and Yeast B-glucan Assay Procedure
K-YBGL)S ©]&3led A& 100 mgell 37% HCl 1.5mL
= Y3 30°C water bathollA] 45%-7F wuksk & 33}
55 10mLE 713kaL 100°C water bathol] A thA]
2A17F WRkSIATE. o] WhEHS ALoA 23 &
2N KOH 10 mLE 7}ste] &gtaldtt. o] &g=0ll
02M sodium acetate buffer (pH 5.00Z 713t
100 ML= g2 3 Q4% (1,500 g, 10%)5tHe]
S AUt

459 0.1 mLel exo-1,3-B-glucanase (20U/mL)+
B-glu-cosidase (4U/mL) €< 0.1 mLE 713l 40°C
water bathollA] 6047 WESAZATE o] HEg-<loj
GOPOD (glucose oxi-dase/peroxidase, Megazyme)
Al 3mMLE YW 40°CollA 2087 WHSAIZ &
510 nm 3ol =S =4 3}o] total glucan I
gro] AAato] ARE-sIATH T3 AlE 100mgell 2N
KOH 2mLE Y37 ice water batholl 4] 2057+ wwt
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Table 3. f#glucan contents of Ganoderma spp., Cordyceps militalis and Phelinus linteus fruiting body(%, w/w)

Sample Wit(mg) At Aa AEt AEo. T(z(t)/do’ (VBV'/‘JVC)an (O;A)G'yvm &G':Vm
7002 100 02420 01270 01920 00735 14.588 0575 14013
7004 100 02600 01300 02100 00765 15,955 0,599 15357
7005 100 02530 01000 02030  0.0555 15.424 0.434 14.989
7011 80 02165 01035 01665  0.0500 15.813 0.489 15324
7017 100 03100 01210 02600 00675 19.754 0528 19.226
7019 100 02900 01110 02400 00575 18.235 0.450 17.785
7020 75 02205 01610 01795  0.1075 18.184 1122 17.062
7022 100 02010 01280 02410 00745 18311 0,583 17.728
7003 100 02645 01390 02145 00855 16.297 0.669 15.628
7027 100 02700 01330 02200 00795 16.715 0.622 16,093
7029 100 02855 01640 02355 01105 17.893 0.865 17.028
7031 100 02270 01200 01770 00755 13.448 0,501 12.857
7032 100 02780 00920 02280 00385 17.323 0.301 17.022
7035 100 02310 01110 01810 00575 13.752 0.450 13.302
7038 100 02560 01140 02060  0.0605 15,651 0.473 15178
7039 100 03025 02110 0255 01575 19.184 1233 17.952
7058 100 03015 01630 02515  0.1095 19.108 0.857 18252
7059 100 02775 01480 02275 00945 17.285 0.740 16545
7060 100 02880 01770 02380 01235 18.083 0.966 17.116
7068 100 02700 01675 02200  0.1140 16.715 0.892 15823
7069 100 03045 01440 02545 00905 19.336 0.708 18628
7070 100 02800 01335 02300 00800 17.475 0.626 16,849
7071 100 03000 02005 02500  0.1470 18.995 1.150 17.844
7076 100 02680 01310 02180 00775 16,563 0.606 15,957
7078 100 02690 01285 02190 00750 16,639 0,587 16,052
7080 100 02560 01010 02060  0.0475 15,651 0372 15.280
7081 100 02945 02070 02445 01535 18577 1.201 17.375
7086 100 02560 01250 02060 00715 15,651 0.560 15.002
7089 100 02795 01345 02205 00810 17.437 0.634 16.803
7000 100 02600 01285 02100 00750 15,955 0.587 15.368
7102 100 02340 01245 01840 00710 13.980 0.556 13.424
7105 100 02185 00940 01685 00405 12.802 0317 12.485
7113 100 03025 01360 02525 00825 19.184 0.646 18539
7114 100 02760 00970 02260  0.0435 17171 0.340 16.831
7118 100 02430 01305 01930 00770 14.664 0.603 14.061
7126 100 02745 01940 02245  0.1405 17.057 1.100 15,958
7131 100 02815 01240 02315 00705 17.589 0,552 17.037
7148 100 02070 01160 02470 00625 18.767 0.489 18277

Cordyceps militaris 100 06880 29475 06380 28940 48.474 22,648 25,826
Phelinus linteus 100 02870 01180 02370 00645 18.007 0.505 17.502

Yesast 100 0.7310 0.3710 0.6810 0.3175 51.741 2485 49.256
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Fig. 1. fglucan contents of Ganoderma spp., Cordyceps militalis and Phelinus linteus fruiting body (%, w/w)

SIS Th. o] Wkglo 1.2M sodium acetate buffer
(pH 3.8) 8 mL%} amyloglucosidase (1630 U/mL)+
invertase (500 U/mL) €< 0.2mLE 7Fstal 40°C
water bathel| A 3027+ wHkek = 442 (1,500X
g, 102)ste] F5ds LA

5 0.1mLell 0.2M sodium acetate buffer
(pH 5.0) 0.1 mL%}t GOPOD AleF 3mLE Y2
40°Col|A] 208-7F WESAIZI 3 510nm IpgollA] &
FE=E =431 o-glucan ﬂa’k«] ARkl ARR-3FA
=A% tota glucan} a-glucan®] 3=+

glucose €< (1Img/mL)E GOPOD A]<F
SAIZ WhEH o] FRFEE o] gt 747t gt
(%, wiw)zrez ALtelsth. B-glucan 32 total
glucan $FFellA o-glucan o2 wiE gre= ALt
3}t (Table. 2)
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2 s = A& o]83 Folin-Denis ¥ ol w2k
X890 I mg/mLE A %3 —%%% 0.5 mLol
Folin A1} 0.5 mLE €3¢ 5 327 A2oA ¥hg
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Fig. 2. Sandard curve of gallic acid Polyphenol contents
(ppm)

FAMA #5E AA o] WERE T3 SRR A
Q212 ¢ IRHOE BT W JEyien,
15~20%4 = A5 Y= zi_i BT, v o
Fold F5tx7E AWM, AR 25%
2 713 =4 JERgT dgwAle] EF 17.5%H. T
=7 2 IR 5= ASlI 7017, 7019, 7022,
7039, 7058, 7069, 7071, 7113, 7148 87-F°]om,
I % ASl 70178 19.2%= 7F¢ &=t (Table 3,
Fig. 1)

BRI A KAl E2|u= HEEM

GAMA 75 AAA ] BelE FFS B
a3 452 F2 A T we UL 23 GE 5
o= ASl 7020, 7004, 7060, 7022, 7039°]|31.°.H,

N—Dﬂ—tﬂ AR GAHA 160F= AFSHHA Bt

Z7
e o] =92 ¢ 4 Itk 2 ¢ tE 9A
WAl FFEE T36l2RT 2o das 7k 9=
AFS & 4 AAT T3 70% EOHZE F=3+ A
Z o e 7y 9JE 535 ASl 7086, 7031,

7148, 7131, 707601912, £3] ASlI 70862 “3H
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Fig. 3. Polyphenal

Fig. 4. Polyphenal
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Table 4. Polyphenol contents of Ganoderma spp., Cordyceps
militalis and Phelinus linteus fruiting body(ppm)

AS NO. Extraction of  Extraction of Extraction of 80%
D.W (ppm) 70% EtOH (ppm) MeOH (ppm)

7002 216.0 288.6 91.8
7004 304.5 300.0 74.0
7005 121.1 1929 162.5
7011 130.9 362.5 160.8
7017 88.4 284.2 366.0
7019 216.0 189.7 137.8
7020 391.8 257.1 196.4
7022 283.8 2375 1183
7023 237.8 228.3 2355
7027 161.9 153.8 85.5
7029 178.0 1185 230.3
7031 193.0 650.5 452.7
7032 156.2 188.0 370.0
7035 117.7 109.8 89.5
7038 229.2 108.2 114.2
7039 268.8 127.7 1924
7058 198.7 318.7 128.0
7059 215.7 194.6 181.5
7060 296.1 289.1 94.1
7068 205.6 162.7 1723
7069 235.3 168.3 181.4
7070 1434 300.1 570.0
7071 75.3 294.6 110.2
7076 1594 363.8 197.6
7078 224.8 194.6 278.0
7080 160.4 270.9 124.0
7081 270.0 2594 144.7
7086 79.0 1106.6 742.4
7089 134.4 158.3 310.2
7090 174.8 204.5 75.1
7102 102.4 137.4 757.3
7105 91.8 100.6 167.7
7113 117.3 360.8 787.8
7114 934 295.3 251.6
7118 1285 336.1 3539
7126 182.8 2355 76.3
7131 256.7 365.4 290.1
7148 270.5 3773 295.6

Cﬂ‘::ﬁ{;?gs 129.0 191.2 1332

Phelinus 51 867.1 910.8

linteus
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