Research paper H5RIe X

22 July 2021, 40(7): 1811-1819 Mycosystema  ISSN1672-6472 CN11-5180/Q DOI: 10.13346/j.mycosystema.210005

13 MEFERZH AT RA=ZIES ZREIERN
LE 3R
B4 ETES REFC RER™

Qi kFAEAL g ABEY RFREMEYH TP L% 100083
OFHRLXFLALARAABELEELE LA #5 266109

O IR E A R 2 BV R DR B AR R 2 B R AE, X 13 B AR R 2R RLE
[F— 2 FIAT IR R %, RALSES T, R LR RN =2 i & L. 85R PR,
13 MR ZEHKK =M S &EHIRARER, KB TWERZE Ganoderma mastoporum. =i RZ G.
lucidum R 5 R Z G. applanatum [ =ik & EE & WEHRZ G. applanatum. 8% G. sinense F{ R Z
G. brownii M2 W& &R E. HATE N 28 RZ G. lingzhi 1R A B R R B~ 20 1) = A1 2 B 5 &
TR, BT R WA R B0 2 1) B A2 R 250 i — A2 IR i £ 18
KPR WARZ, KEEEFE, =ik, ZH

[V HIAR 0] Reaeeh, FESEHE, 55, BRAERL, 2021. 13 PRl A2 R 2 1 22 44 i il N =il 5 2 0B S B LU, A543k, 40(7): 1811-1819

Teng LM, Tian XM, Wu F, Dai YC, 2021. A comparison of triterpenoids and polysaccharides in 13 species of wild Ganoderma.
Mycosystema, 40(7): 1811-1819

A comparison of triterpenoids and polysaccharides in 13
species of wild Ganoderma

TENG Li-Ming"  TIAN Xue-Mei® WU Fang™®  DAI Yu-Cheng'®

@ Institute of Microbiology, School of Ecology and Nature Conservation, Beijing Forestry University, Beijing 100083,
China

@shandong Provincial Key Laboratory of Applied Mycology, Qingdao Agricultural University, Qingdao, Shandong
266109, China

Abstract: Thirteen species of wild Ganoderma were isolated, and liquid fermentation was
conducted under the same conditions to compare their content of intracellular triterpenoids and
polysaccharides. The results showed that the content of triterpenoids and polysaccharides was
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significantly different among 13 Ganoderma species. The content of triterpenoids was higher in
Ganoderma mastoptorum, G. lucidum and G. applanatum than that in other tested species, and
the content of polysaccharides was higher in G. applanatum, G. sinense and G. brownii than that
in other tested species. The wild strain of nowaday widely cultivated G. lingzhi produced less
triterpenoids and polysaccharides as compared with other wild Ganoderma species tested. Our

results show that there are still more Ganoderma species having potential value for further

exploration.
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RZ Ganoderma lingzhi Sheng H. Wu, Y.
Cao & Y.C. Dai 2R EHmREX M HER 2 —,
S JE T EE A Fungi, 2T Basidiomycota,
B 2H Agaricomycetes, % fLE H Polyporales,
RZF} Ganodermataceae, R ZJ& Ganoderma,
TERIE A E A2 [ 52 (Cao et al. 2012;
B R EF 2013) . HACRFERFTIESE, RZ
BAEZA3EEN, afERmaz .
B ORI . PUHIV-1 TR PR b
AP FSE (MREMN 2007; D% 2014;
%% 2018; Wu et al. 2019), HpRZ
=R EMMZ R G R R Zh F
(G TEF=4 (Xu et al. 2010; Liu et al. 2012;
XN 4EZE 2019).
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2010; #JHEZF 2014; Wangetal. 2016; #
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1 MRS %

1.1 M
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M E R 0.2mg/mL 55 EUR B bR v TR T ;
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Table 1 The data of 13 species of wild Ganoderma

HR S Fih4 RAE Wk S 4 KA
Strain Species Collection locality Strain Species Collection locality
number number
G1 AWRZ mA R G8 WRZ PR B A 22 M LA
G. gibbosum Baoshan City, Yunnan Province G. brownii Cairns, Queensland, Australia
G2 FHRZ IR G9 RZ AR %
G. weberianum  Zhanjiang City, G. lingzhi Tai’an City,

Guangdong Province

G3 BT RZ mHEA R
G. australe Baoshan City,
Yunnan Province
G4 2 TV B R X
G. sinense Nanning City, Guangxi
Zhuang Autonomous Region
G5 WARRZ R BT

G. shandongense lJinan City, Shandong Province

G6 WHERZ ST T T
G. applanatum Mohe City,

Heilongjiang Province

G7 FHRZ WZRAE T BT
G. lucidum Qingdao City,

Shandong Province

G10 P RZ

G11 AL RZ

G12 EHRZ

G13 MIZRZ

Shandong Province
INiER=peerAii)

G. shanxiense Yuncheng City,

Shanxi Province

= VE RN B R M
G. mastoporum Xishuangbanna Autonomous
Prefecture, Yunnan Province
PSR ARTIEEYEY /22 9735 Mgl
G. angustisporum Honghe Hani and Yi Autonomous
Prefecture, Yunnan Province
A SE A T

G. tsugae Yanbian City, Jilin Province

ot T

1.1.3 s IRE KRB EZ EEHOLXI-IB),
g SRR s AVE R S TR A
(DKG-9076A), ik ER&EARAR; H
PAETR KR (SYG-6), i I EF A 28 1)
FRAF]; ERIFFREIR (QYc-2112), LifgtE
HigsHRA A H WA (MI-25085- 1),
T EEIT S A TR A R i
JEVER (KQ-100vDV), BT S AR
AT GREOHL (TGL-16B), il Zes
IXER) s AR WA ot T (TU-1810DPC),
bR HrE A A R TR A ] .

1.1.4 F5FEHE: PR EE 7R 5, B8 E 200g,
HIEIHE 20g, ZEMMK 1L, pH BR; FhTREE

Bk TR TR FR R A L InE g
20g; WA IEEEFRIEE: AR R 3%, 1%
FHEEUY 1%, % 1.2%, KH,PO, 0.3%,
MgS0, 0.15%, pH H%R.
1.2 EFFE

W R b R 22 B2 Fh FI) PDA 9%
S gkl 25°CHEFE 7d, 157 B8 22 K30 AR
TR AR, B 8 BLIANZ) 0.25cm? iEAL I
PR B AR T 500mL = (B 200mL)
Hi, 26°C. 150r/min, ARG EFE 7d, Rl
BT ¥ ERBRINAFRIZ R 10%4%
PR 500mL =M CRE 200mL) H,
26°C. 150r/min, EECIRGIEFE 7d, &ibK
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B%, 3 IREESLL.
1.3 ML HEYEHRNE

ANF R Z IR A4 200 H Mg,
WSCER TR 22 AR T P 280 KIE 38 3 Ik, S0 CHtT
ZiEE. @I EESTENE R ZH 20
HiE,
1.4 HLAKZIEEENNE

TE RIS R MR 220 K 0.4g, I
amL 70% IR, AERE A BT 5S0°CHE A
1h &, T 12 000r/min B> 10min, Y& Fik
W, UTTEARSEF 3mL 70% Z FEARE DL _E 44
HAESRE 2 R, A9F 3 WIRE LG, F 70%
LBEEZA AR 10mL, BRI . R & H
fitt - KBS R v 2 R 2 =k & Gk L&
2017).
1.5 K ZESENNE

HERFREL 0.1g 224K, BT 10mL &
OFEH, A 2mL 281K, 95°CHEHL 1h J5,
12 000r/min .0 10min, Y4 ik, Fidifi
M Bk BRI 2 Ik, A 9F 3 IREREUN
FIEW, FZERKERE 10mL B A/KEEHE .
HU 2mL ZK$EION 4 £iF 95% L1, 4CHE
24h, 12 000r/min 25> 10min, ¥ Ei&, UIIE
KB ERZE amL, HIEZ PR
KA EE-RERENE R 2 25 E (HEH
2014).
1.6 BIEGIT S

K Excel 2019 #1FF1 SPSS 22 #4347
AR W AR ZE 04T . BT IR EE 3 K,
SE BN Y AR E E R IR

2 R G HHr
2.1 ZEM=MESELLE

ANF AR R Z R MRRAAR R R 98 )5,
SE 200mL KR R BRI A SR, R2Z =0
ML PS8 W 2.
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FEFRSER TR, AREREYEE
wECR, Hdblee (WEHRZ) MAEYER
K (F2), i£%(2.5240.11)g, HAMIK KN G4
(2. G7TCRBERZ). G1L (LML RZ).
G9 (RZ). G8 (JHRZ). G10 (ILPHRZ),
G5 (IIARRZ). G1 CAWMRZ). 62 (FiA
RZE). G3 (FHRZE). G12 (FIRZ).
G13 (MFZRZ).

E=mE b, 611 (BWERZE)
B, BV 2215 5)(23.7940.21)mg =i,
Wt G7 R RZ) MG (MTRZ), 4
1179(20.93+0.21)mg/g #1(16.48+0.54)mg/g,
G4 () mAREWER S, (H =ik
TERIK, 1FH(6.330.87)mg/g.

EZ S EILEF, G8 HRZ) &M,
R} T0 T 4214 3 (42.0541.02)mg £ HE, G4 (%
Z) N(40.12+1.83)mg/g, HijEH—, G6 (¥
HRZ) 5(28.35+0.51)mg/g, fIEH =, G9
(RZ) MEWEM=iSEYRE, B2
WS B (13.78+1.22)mg/g, {EL RN & &
HHE AR
2.2 AEIEHKE=TEMSETENHFENH

AN [) B R 1 = = R R 2 W P R ) O
ST 3. K AME 1 ZREEESTK
AN [A) R Z B AR ) R 2 =i F 2 0 & AR AE
BMRZES

FERZ =mir= &7, 778N m 2R
N G111 CEWERZ). G7 CRERZ).
G6 (M EHRZ). G (RZ). G3 (M T RZ).
G10 (INPERZ). G8 (R Z ). G4 (FLZ),
Gl CHMRZ). G5 (WLERZ). G12 (¥
FIRZ). G2 (FHRZ). G13 (MK RZ).
T B A R ZwHEY, G11 (EWERZ)
() =577 B e i, 200mL B R B TR ik )
(47.10£0.60)mg, S5r=&H 1 G7 (R RZ)
AL, B REZER (P<0.05), G6 (FfFR
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T2 TRIRZ 200mL X EEFE 24248, =TEMZHES SR

Table 2 A comparison of mycelium biomass, triterpenoids and polysaccharides of 13 species of Ganoderma

cultured in 200mL fermentation liquid

Bitkgn 5 s =iEEE e E —EE EZ Tt

Strain number Biomass (g) Triterpenoid Polysaccharide Triterpenoid Polysaccharide
content (mg/g) content (mg/g) yield (mg) yield (mg)

Gl CHRZ) 1.48+0.02 9.36+0.21 30.03%0.99 13.85+0.45 44.44+1.46

G. gibbosum

G2 (FMERZ 1.28+0.10 6.00+1.00 20.20£0.62 7.68+1.28 25.86+0.80

G. weberianum

G3 (P RZ) 1.23+0.03 16.48+0.54 20.03+0.31 20.27+0.67 24.64+0.38

G. australe

G4 (£Z) 2.44+0.08 6.33+0.87 40.12+1.83 15.45+0.99 97.90+2.38

G. sinense

G5 (ILARRZ) 1.67+0.03 7.33+0.64 22.05+0.21 12.25+1.08 36.82+1.85

G. shandongense

G6 (MWHFRZ) 2.5210.11 12.50£0.50 28.35:0.51 31.5041.78 99.89+3.80

G. applanatum

G7 CRFERZ) 1.98+0.05 20.930.21 13.63£0.45 41.44+0.60 26.98+2.92

G. lucidum

G8 (MHRZ) 1.82+0.14 8.79+0.64 42.05+1.02 15.99+1.65 76.53%3.99

G. brownii

G9 (R2) 1.9240.05 15.67+0.93 13.78+1.22 30.08+1.78 26.46%2.34

G. lingzhi

G10 (LUPERZ) 1.80+0.07 10.79+0.36 30.91#0.53 19.41+0.91 55.64%2.76

G. shanxiense

G11 (CEWERZ) 1.98+0.12 23.790.21 29.74%0.74 47.10+0.60 58.89+3.45

G. mastoporum

G12 (FHRZ) 0.90+0.03 11.86%1.00 18.2440.51 10.670.9 16.42+1.36

G. angustisporum

G13 (MERZD 0.60+0.02 10.86%1.17 21.55+1.04 6.51+0.70 12.93+0.92

G. tsuga

Z) MG (RZ) F"&E4r7H(31.50¢1.78)mg
#1(30.08+1.78)mg, HE# =AU, ZHA
R, REARIEE . =i ERikn
& G113 (MR Z) Ftk. Ulm™ R Z =
R B IR, MiZE ik G11 CEME R Z).

ERZZHEr-8771, 78 M\ m2HEHK
NG (B ERZ). G4 (BZ). G8 (R

Z). G111 (EMERZ). G10 GULFHERZ),
Gl (BFWRZ). G5 UIHRRZ). G7 (i
RZ). G2 (FHRZ). G (RZ). G3 (H
TTRZ). G612 (FHIRZ). G13 (ML RZ).
ET A B AR Z kY, Ge (MEHERZD 1)
LW R, 200mL KRBT, ZHERE
1A 5)(99.89+3.80)mg, G4 (X)) K EA
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Table 3 The variance analysis of triterpenoid of 13 species of Ganoderma

7= 7R W7 M H ¥77 FAit& P&
Source SS df MS F P-value
2H ] 5943.036 12 495.253 514.961 0.000
Intergroups
HAN 25.005 26 0.962
Intragroups
Bt 5968.041 38
Total
KA REGBEFERENH
Table 4 The variance analysis of polysaccharide of 13 species of Ganoderma
Z= 7R ¥ 225 7 il EREE)E )7 FSil= P&
Source SS df MS F P-value
2 [a] 3 051.579 12 2 579.298 442.837 0.000
Intergroups
HN 151.437 26 5.824
Intragroups
Bt 31103.015 38
Total
120.00 ¢ B
Trit id yield
150,00 G G riterpenoid yie
?' ? Polysaccharide yield
Z 7 F Y! Y
X 7 7 =
80.00 7 7 :
— . g ,
[} 7 %
i £ . 7
§ o 60.00} ? g
g 7 v
= g 7
40.00 | g %
v =
ﬁ ¢
7 z
20.00 } é é
31
/ /
0.00 d <

Gl G2 G3 G4 G5 G6 G7 G8 GS G100 G111 G112
A
Strain numhber

1 FEIRZ 200mL R EEFE 2P = HEM ST~ LR

F-bE a—i K78 R Z =1k Duncan’s % B 50 AN [F]

AbEETE ) ZE S R EYE (P<0.05); T EF A-G R RZZHE Duncan’s % HEAG 46 A [F) AL BE ] (1) 2 5 2 25 1k

(P<0.05)

Fig. 1 A comparison of triterpenoids and polysaccharide of 13 species of Ganoderma cultured in 200mL

fermentation liquid. a—i indicate the significance differences between different treatments in triterpenoid

Duncan’s multiple test (P<0.05); A—G indicate the significant differences between different treatments of

polysaccharide Duncan’s multiple test (P<0.05).
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(97.90+2.38)mg, b G6 (M HFRZ) FEEf
K, “#HZEZRAHE, FEEGHER L.
G8 (#yRZ) & N(76.53+3.99)mg, ZHl/™
BHAE =, 5 66 (WERZ) fil g4 (£
Z) MR FAREER (P<0.05). ZHir~&
HA R A G13 (M RZ) Hik, X
£(12.93+0.92)mg. LLis™ R 2 28y H bR
VIR, ROZEiE Ge (BHRZ).,

A RZM =i 5 2 E AR AR
BRR (FH 1.
3 Wik

RZAEKRECAMWAEILTEMA AL
g, REREPEAFEETRS S (PEAR
LR 25 8 ) 2015 FERRW R T R Z
Ganoderma lingzhi F1%45 2 G. sinense 1] 1181
SR, AENERE R ZH O BERESE 2017),
GG RZ M ZRERI S R R, AR
=S EE 13 RIFAERZ P HEAE
4, ZREFEHIAE T, BAEKZMN Wi =
1 13 PRI AE R Z A HE EE 8, 2 hE & HE
255 2, HAhE S = s 2 R A R 2,
N iZdk— B A L2 B, Ty ER 2
P RS S

HEE AR ZRREE T FE, (HH
T AR ZHEARLHEAGHEIIFH, W
A I 3 AR D HCR R E CulgESE
2019). FR&TLEE (2017) XF 10 FRakH: R 2
A4 PREFA R 27 SR B M o FIE 7R
VI BHAT LE o, Hodh “BF AR 2T =
T B, B b T SEARIA $1)(14.7£0.20)mg
=i, G11 (IR Z) W) —ih & &k
(23.79£0.21)mg/g, = “HAERZ” 1) 1.62
& “BAERRZ” MEESERE, B
TSRS F)(30.541.20)mg £, G8 (MR )
WL 25 B N(42.0541.02)mg, & “BEA

=27 TUARK 1.38 £ 6% (2019) tb
WTRFERBIEMRY GEFRZE) 5Tt
ANFESRIEHL o007 328 AR, TR
KA. 7o, TR g fRZ S
MERESE, S ANRES R ZHE =
TEN9.37mg/g, WHEFTIERZ, A
FH G11 (EWERZ) MWL a =& &
(23.79£0.21)mg/g, NFER R Z TSR G EM
2.64 5. TR, FCINSEIL R AL RIS R
ZARBRAE LA FE, 585 B A B AR 1
MG, RPEEHLIRE. =M B
()BT AR R PR AT 2 — IR RS, T RIS
YR TR R Z R M AERZE, Rz
) FH B A R 2 B CEAN R

Hil, RZ=#EEDNHINELES

b A i OB (1, AT TR T EE
AT RZE =M IE, kSR
W AN A SRR AR XS TR, DUAS 2 =il 0 & AT
S SEb & EA T 2ER (BLE5E 2017).
FJrm, RZ=MHMREL, AR
A=A A AV, 5 PRGN %
M R v OB o R R AR I AN [R] 3R 22 e =il R
MRS, DLKAE 2 PSR i Bl b AT
BHARIGAE, DU B A2 R 289047 SR 22
TSRO, IR IR AR R Z TR
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