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Ganoderma gibbosum
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Abstract: A wild strain of Ganoderma from Medog, Xizang, was identified as Ganoderma
gibbosum, based on morphological observation and molecular biological analysis. Its biological
characteristics and domestic cultivation were studied. Single-factor tests were conducted for
optimizing carbon and nitrogen sources, temperature and pH under solid cultivation conditions.
Orthogonal experiment of three optimal levels selected from the four single-factor tests showed
that the optimal carbon source and nitrogen source for mycelial growth of G. gibbosum were
fructose and yeast, respectively. The optimum temperature was 25 °C, and the suitable pH was
7.0. The fruiting bodies of G. gibbosum could be formed on the substrate formulated by 58%
angiosperm wood chips, 20% corncob, 20% bran, 1% lime, and 1% gypsum. The hyphae fully
colonized the substrate after cultivation for 40 days. The primordium began to form in one week
after casing, and the fruiting body matured in about 50 days. Preliminary analysis of functional
components indicated that polysaccharide and amino acid contents of G. gibbosum were 1.5% and
10.8%, respectively. G. gibbosum might have a new potential medicinal value in future
applications.

Keywords: Ganoderma; medicinal fungi; biological characteristics; domestic cultivation;
functional component
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The effects of different single factor on the mycelial growth of Ganoderma gibbosum. A: Carbon
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Fig. 2 The effects of different conditions on the mycelial growth of Ganoderma gibbosum.
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Table 2 The effects of various single factors on the mycelial growth of Ganoderma gibbosum

FagR okt ¥ B 22 KT B LIRS
Condition Factor Mycelial growth rate (mm/d) Significance Mycelial growth vigor
0.05 0.01
/315 HiZHE Glucose 6.02+1.49 b B ++
Carbon ZHE Fructose 7.89+0.54 a A -+
source FLH Lactose 2.31£0.53 c c +
‘HE B Mannose 8.26+0.91 a A +++
ek Starch 8.76+0.87 a A o+
HEME Sucrose 7.76+1.17 a A e+
2 ZEHE Maltose 5.52+0.25 b B ++
WIS XTI CK 5.68+0.44 b B ++
AR et Yeast 8.57+0.53 a A o+
Nitrogen fHIRHN NaNO; 6.540.49 b B ++
source JRZ Carbamide 5.01+0.46 c C ++
5 11 Peptone 4.39+0.86 c D -+
HEREL NH4NO; 7.29+0.70 b B +++
FAfbsE NH,CL 6.53+1.42 b B ++
TiSEREH KNO, 6.72+0.37 b B +
AR X CK 5.04+0.22 c C ++
pH 5.0 9.97+0.26 a A -
6.0 9.70£1.00 a A -+
7.0 9.98+0.47 a A -+
8.0 10.00+0.55 a A -+
9.0 9.50+1.31 a A -+
T (°C) 15 0.98+0.42 d D +
Temperature 20 2.24+0.58 c C +
25 9.90+0.46 b B -+
30 10.70+0.39 a A -+
35 1.48+0.33 d CD +
40 0.00+0.00 e E -

MNERWLAER; HURHLERG; +HUCRRZME; - URRZEE; +HUREZIRE; RSN R/NG Fh)
FIKE FEE 53 IR 25 5 13 (P<0.05) FIZE LB 3 (P<0.01), T

—, no growth; +, very weak growth; ++, weak growth; +++, vigorous growth; ++++, very vigorous growth. Different lowercase and
uppercase letters in the same column represent significant differences (P<0.05) and extremely significant differences (P<0.01),
respectively. The same below.

PLE(F BEFISE 2021, ARBAIHZHMAH 3 it
R EAA/TAA F1 EAA/NAA 235118 50.83%F1 ‘ B
108.00%, T FAO/WHO i #  BUAE 2K 11 JFi e ABSERALM L, RARLERER.

F, RELESE N 151%, KT 0.90%, =i P 22 KGR AR T B R B 74 580 8 5 — AR B A=
CIFBUREB BN 0.72%, KTF 0.50%, 75 RZAT TEYERENLZEE it HZ
S NRIEAE G AR (R R TR T RZERIRERERE, BB,
2015), TEFLIRE N 25 °C, & pH N 7.0,

2224 EMFIR
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Table 3 The results of the orthogonal test

s B W2 R BT [EES ]

Test No. Factor Myecelial Significance Mycelial
/31 AR pH R growth rate 0.05 0.01 growth
Carbon source Nitrogen source Temperature (°C) (mm/d) vigor

1 JEH) Starch JEEE): Yeast 8 20 1.9120.63 ef  DE +

2 JEH} Starch filffR%% NH,NO; 7 25 8.19+1.25 b B ++

3 TEH} Starch S AkEZ NH,CL 9 30 0.89:0.43 fg E +

4 H&hE Mannose [ 5): Yeast 7 30 5.96+1.50 c C ++

5 HEME Mannose  fililiR%% NH,NO; 8 20 0.59+0.25 g E +

6 H &M Mannose &AL NH,C1 9 25 3.51+0.61 d D ++

7 B Fructose %t} Yeast 9 25 10.83+0.51 a A SRR

8 W% Fructose MR %% NH,NO; 8 30 8.614+2.03 b B T

9 SB¥ Fructose FALEE NH,Cl 7 20 2.57+0.21 de D +

K1 76.98 130.96 98.24 35.53

K2 70.40 121.79 86.21 157.74

K3 154.13 48.76 117.05 108.24

k1 3.67 6.24 468 1.69

k2 3.35 5.80 4.11 751

k3 7.34 2.32 557 515

R 3.99 391 1.47 5.82

x4 EXHREHFEDN

Table 4 The analysis of variance for the orthogonal test

p3 [CES kil AmE 5 F1E P {E B

Source Sum of squares of deviations df Mean square F value Pvalue  Significance

% Carbon source 206.442 4 2 103.2212 1004997  0.0000 *

%R Nitrogen source 193.254 6 96.627 3 94.079 7 0.0000 *

pH 23.003 8 2 11.501 9 11.198 6 0.0001 *

i Temperature 359.8650 179.9325 175.1885  0.0000 *

2% Error 55.462 3 54 1.027 1

B3t Total 838.028 1 62

*{ 3R 2% T . 2 (P<0.01)

*Represents an extremely significant difference (P<0.01).

WiZai k53R 6 hHAh 5 FIRZ2Z(RZ
iR =
sichuanense, =1f1% 2 Ganoderma weberianum,
HNR2Z Ganoderma leucocontextum FlJE ff 7%
2 Ganoderma cf. amboinense) 10 /™ & ¥k 14 i
AR SR AT T X (BRI 7R 55 20105 ZEHERI
PRyt 2011; FIRIREE 20155 5KE)4F 20155

Ganoderma lucidum . Ganoderma

PRiBsE 2016; sHMESE 2017; S5 2019;

PEINEE 2021 XIAARGEE 20225 BRINSE 2022).
SERR I XTI, AT B R b s
RVERY, VERY . HEEME . FMRERE AR
AR Z 22K K RERALT, T E R
BIRE T o8 22 R 5%, 150 B A R 25 X 174 1)
RG22, IR b . OB 2, F—

EMFR 2225
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3 BAMRZHETFIZEAQ)FYILFSEE®B)
Fig. 3 Basidiomata of wild Ganoderma gibbosum (A) and cultivated basidiomata (B).

x5 DHKENER
Table 5 Analyzed test results

o3 o
Ingredient Functional component content (%)
AWMRZE HZ 15 F2E5%5
Ganoderma Ganoderma Ganoderma
gibbosum lingzhi No. 1 lingzhi No. 5
W B IEIR HKNEMR Phe 0.54 0.51 0.37
Essential amino acid (EAA) B BE Met 1.85 3.57 3.92
WL Lys 0.56 0.43 0.31
SRR Leu 0.82 0.73 0.66
JRE R Thr 0.62 0.51 0.41
iR Val 0.57 0.49 0.4
S AR Lle 0.53 0.43 0.35
e T IR AR Ala 0.66 0.54 0.42
Non-essential amino acid (NEAA) 282 Pro 0.46 0.34 027
HE® Gly 0.58 0.44 0.35
H% I Glu 1.06 0.88 0.85
AR Arg 0.46 0.36 0.26
Fi% 282 Tyr 0.27 0.29 0.15
225 R Ser 0.57 0.47 0.38
KAGIR Asp 1.04 0.81 0.65
HE MR His 0.21 0.18 0.11
TR EAA 5.49 6.67 6.42
AT EILIR NEAA 5.31 431 3.44
16 FP&JLiR S Total content of 16 amino acids 10.8 11 9.87
R ZHE Polysaccharide 1.51 1.5 1.07
=W (PASFHEURBRIT) Triterpenoids (in terms of oleanolic acid) 0.72 2.35 1.34

2226 EHIFR
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*x6 HEAMRZEHMRZEERRELE KREFHAIXTEL
Table 6 A comparison of the optimal conditions for the mycelial growth of wild Ganoderma gibbosum and

other Ganoderma species

Fhzs Bl E=W// pH TR Z7 30k
Species Carbon source Nitrogen source Temperature (°C)  References
R AR, R [i283 6.0 30 XAAHF 45 2022
Ganodermalingzhi  Glucose, sucrose Yeast Liu et al. 2022
IR RZ HWAIHE, WEE, Ve BERE, R 6.0-7.0 25-30 FRE 4 2015
G. lucidum Sucrose, glucose, starch  Yeast, beef extract Wang et al. 2015
iR Z E Rl FNE 7.0 30 b 55 2022
G. sichuanense Maltose Beef extract Qian et al. 2022
FARZE WK 283 6.0 28-30 b 25 2021
G. weberianum Dextrin Yeast Jiang et al. 2021
HARZ FERE, TER BeRy, RE 3.0 25 S 4F 2017
G. leucocontextum Sucrose, starch Yeast, beef extract Mo et al. 2017
JEfRZ TENT B 6.0 30 MoE 25 2016
G. amboinense Starch Peptone Chen et al. 2016
AR Z HIwIRE, AR EI 45-7.0 28-32 BEEREAPRT0 2011
G. gibbosum Glucose, maltose Peptone Liang & Chen 2011
R, R [[283 5.5 28 KT 45 2015
Glucose, fructose Yeast Zhang et al. 2015
FEHE 283 5.5 25 BRI 4 %% 2010
Sucrose Yeast Chen et al. 2010
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