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N N .16
(mm)/ d,
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18 g. 1000 mL.121 C 21 min; o 1 10~15 8
7%, 20%., 1%, 1%, L23
1%, 62%~65%,121 C 90 min;
78%, 21%, 1%, s (750 mL) ,26 C
62% ~65%,121 C 90 min, ’
15 cm R y N N
20 cm . 60% . , 7 :
115 C 240 min, i S e
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Table 1 Tested strains and sources
Strains Sources , 26 oC ,
001 60% 0
002
003 1.3
004
005 s
006 s 10 ecm
007 , 1~2 cm,

008 20~25 C, 90 % ;
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25~ o
30 °C, 80 % . 1 500 ~
2 500 IXO [} 2
,50 C 24 h,
21
10 s
2 , 003,004,006,
007 , s
\ ¢ ’ - DA
2020 = 006 ’
. —1
GB 5009, 5-2016 b3, 4 91 mm » 47,
16 ( 005 380 mm « d' 29. 20%,
001,002,008 s 005
) GB 5000, 124-2016 6] ’ : 001,002,003,
007,008 , s
1 4
Excel 2003 DPS 19. 05
2 PDA
Table 2 Myecelial growth characteristics of different Ganoderma lucidum strains in PDA medium
Strains Myecelial germination activity Average mycelial growth rate/(mm « d—1) Mycelial vigor Mycelial characteristics
001 4, 21+0. 21d ++
002 4. 1240, 15d ++
003 4. 76+0. 11ab +++
004 4. 5440, 30b +++
005 3. 80+0. 26e +
006 4, 914+0. 10a t
007 4. 6610, 42ab +++
008 4. 4240, 22bc +++
0. 05
Note: Different lowercase letters show significant difference at 0. 05 level, the same as below.
22 2.3
3 s 001,002,003, 4 , 001,002,003,
004.,006,007,008 s 004.,006.,007,008 ,
, 003 s s 003,004,006,007
, 4, 0l mm-«d', , 24 h, 005
31 d,005 s , 48 h, 36 h,
3. 18 mm-+d', 003 ,
45 d, 36~40 d, 4,93 mm + d !, 29 d,005
R 005 s s
. 4,02 mm-ed"', 42 d,
s 004,006 s 34~39 d, s

o o
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Table 3 Myecelial growth characteristics of pre-culture spawn of different Ganoderma lucidum strains in culture substrates
Strains Mycelial germination activity ~Average mycelial growth rate/(mm « d~1)  Myecelial vigor Growth time/d Mycelial characteristics
001 3. 4240, 36d ++ 40 s
002 3.53+0. 21d ++ 38 s
003 4. 01+0. 41a +++ 31 s
004 3. 75%+0. 33bc +++ 36 B
005 3. 18+0. 20e + 45 .
006 3.85+0. 32b ++ 39 .
007 3.83%0. 11b +++ 36 .
008 3. 67+0. 18bc +++ 37
4
Table 4 Myecelial growth characteristics of spawns of different Ganoderma lucidum strains in culture substrates
Strains Mycelial germination time/h  Average mycelial growth rate/(mm « d~1)  Mycelial vigor Growth time/d Mycelial characteristics
001 36 4, 61+0. 32b - 39 s
002 36 4, 34+0. 16¢c ++ 37
003 24 4. 93+0. 19a +++ 29 s
004 24 4. 7040, 26b +++ 35 s
005 48 4. 0240, 24d + 42 .
006 24 4. 30+0. 22¢ ++ 35 N
007 24 4. 8640, 18a +++ 34 s
008 36 4. 53+0. 13bc +++ 36
005 , o 48 h, ,
, 004,006 , 003 ,
s o 31d, 005 s 43 d,
24 33~41 d.
5 , 003,004,006 ’ ’ ’
, 36 h ’
005 , 001,002,003,006,007,008
’
004,005
, 60 h. ’ N ’
o 005
5 ’ ’ N N
Table 5 Mycelial growth characteristics in log of
different Ganoderma lucidum strains
25
. 6 )
Mycelial
Strains germination Growth Myecelial characteristics
time/h time/d N 003 s
001 18 33 S 128 35 g, 007 ,
002 48 35 s .
21 006
003 36 31 . , 84 go
004 36 38 . . ., 8 77 cm, 002
005 60 43 . s
» 5 80 cm, 004
006 36 36 N s s
007 48 39 .. , 323 cm, 008
008 48 11 . . s, 2 32 cm, 003
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Table 6

Main agronomic characters of {ruiting bodies of different Ganoderma lucidum strains

Average single weight Length of stipe

Diameter of stipe

Diameter of pilcus

Thickness of pilcus

Biological efficiency

Strains
of fruit body/g /em /em /em /em /%
001 105.21+38. 23be 6.57+0.52d 2.594+0.39¢ 18. 564 1. 48ab 1.89+0.22b 14.7241.55b
002 95.30+9.01c 5.80+0. 46e 2.73%0.27b 14.74+1. 65d 1.5540.19d 12.54+1.12cd
003 128.35+15.51a 7.91+0.65b 2.92+0.31ab 19.13+1.12a 2.40+0. 30a 16.104+1.97a
004 112.74£9.79b 6.2140.53de 3.23%0. 26a 18.3341.42ab 1.8240. 24b 10. 8540. 96d
005 89.40+9.52d 8.35+0.95a 3.18+0.43a 17.1842. 86¢ 1.68+£0.19¢ 10.2141.02d
006 98.46+E6. 16¢ 8.77+0. 88a 3.04+0.27ab 16.8341.50¢ 1.5840. 31d 9.83+0.79%¢
007 84.21+7.83e 7.8540.89bc 3.16+0. 38a 18.7241. 24ab 1.64+0.18¢c 11.2441.91d
008 110.50+9. 30be 8.114+0.97b 2.324+0.10d 17.9742.85b 1.8140. 20b 13.30+1. 54¢
. 19. 13 cm., N D)
002 , 14 74 cm, .
003 , s N
2. 40 cm, 002 o 008
. 1 55cm, 003 . , L05%,
0
16. 10% , 006 , 110. 00%, 006
9' 83 y N . ’ O. 82 % ’
28, 05%. 008
N N N N
. L29%, 43, 33% .
N o
002 . Lo04%,
26
24. 04%,
2.7 16
N N
b
N » ,
, . 8
) (CyHis O3>
8
b
0. 50%
D 16
(CsHOp) 0. 90%. 7
,003
,8
16 ,
7 13.40% 7. 24%,006
Table 7 Contents of main active ingredients in fruiting 16 ’
bodies of different Ganoderma lucidum strains 5. 10% 2.69%., 8
003,006,007
Strains  Triterpenoids and sterols content/ % Polysaccharide content/ % . R 0. 007 2 % ~
001 0. 83 1 14 0. 087 O% ,
002 0. 88 1. 04
0
003 0. 89 1L 19 (O' 005 OA) ° 16
004 0. 97 113 ,  0.730%, s
005 0. 91 1 09
0. 074%.,
006 0. 82 1 26
007 0. 94 1L 18 ’ 002
008 L 05 129 16 s 26. 9% ,004
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Table 8 Contents of protein and 16 kinds of amino acids in fruiting bodies of different Ganoderma lucidum strains

Strains
Protein and amino acid content/ % 001 002 003 004 005 006 007 008
Protein 10. 60 6. 76 3. 40 7. 23 5. 46 5 10 6. 42 6. 02
16 Total 16 amino acids 5 34 2. 90 7. 24 2. 98 2. 82 2. 69 2. 93 3. 23
Aspartic acid 0. 54 0. 30 0. 73 0. 35 0. 31 0. 28 0. 34 0. 26
Threonine 0. 34 0. 20 0. 42 0. 20 0. 19 0.17 0. 22 0.15
Serine 0. 28 0. 16 0. 36 0. 22 0. 17 0. 14 0. 20 0. 12
Glutamate 0. 48 0. 23 0. 79 0. 32 0. 28 0. 24 0. 28 0. 20
Proline 0. 25 0. 16 0. 37 0. 20 0. 14 0. 14 0. 17 0. 14
Glycine 0. 32 0. 17 0. 42 0. 20 0. 18 0. 16 0. 20 0. 15
Alanine 0. 35 0. 18 0. 48 0. 22 0. 30 0. 17 0. 23 0. 16
Valine 0. 31 0. 16 0. 45 0. 20 0. 18 0. 15 0. 19 0. 14
Methionine - - 0.087 0 - - 0. 007 2 0.014 0 -
Isoleucine 0. 26 0. 16 0. 35 0. 18 0. 14 0. 14 0. 14 0. 12
Leucine 1. 25 0. 78 1. 26 0. 35 0. 57 0. 70 0. 41 0. 52
Tyrosine 0. 086 0. 052 0. 160 0. 032 0. 030 0. 040 0. 062 0. 910
Phenylalanine 0. 28 0. 15 0. 42 0. 15 0. 15 0. 13 0. 16 0. 11
Lysine 0. 28 0. 097 0. 45 0. 16 0. 14 0. 11 0. 16 0. 10
Histidine 0. 110 0. 036 0. 180 0. 077 0. 048 0. 036 0. 050 0. 057
Arginine 0. 200 0. 067 0. 320 0. 120 0. 092 0. 073 0. 100 0. 092
. 11 70%., .
b
3
] o
s
’ A A}
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Comparative Analysis of Main Agronomic Characters and Active
Ingredients of Different Varieties of Ganoderma lucidum

LI Xuelong' , LI Yue' ,ZHANG Peng', YANG Zhen** ,MA Shiyu*?*,ZHANG Min'
(1. Edible Fungi Research Institute, Liaoning Academy of Agricultural Sciences, Shenyang, Liaoning 110161; 2. Huludao
Agricultural Letter Xuanyu Edible Fungus Wild Breeding Co. Ltd. , Huludao, Liaoning 1251003 3. Liaoning Key Laboratory

of Edible Fungus Straw Cultivation and Resource Utilization. Huludao. Liaoning 125100)

Abstract: Eight main strains of Ganoderma lucidum in China were used as experimental materials, the
main agronomic characters of Ganoderma lucidum strains and the content of active components in
fruiting bodies were compared and analyzed by means of mycelial culture of Ganoderma lucidum
strains, segment wood cultivation and detection of the content of main active components in
Ganoderma lucidum fruiting bodies, in order to screen and obtain high-quality Ganoderma lucidum
strains suitable for cultivation in Liaoning Province. The results showed that there were significant
differences in mycelial germination activity,average growth rate and mycelial characteristics of stock
culture, pre-culture spawn and spawn among different Ganoderma lucidum strains. The main
agronomic characters of single weight of fruit body,stipe length,stipe diameter, pileus diameter, pileus
thickness, biological efficiency of different strains under the same cultivation conditions were also
different. The lowest biological efficiency was 9. 83% got by strain 006,and the highest was 16, 10%
got by strain 003. The contents of triterpenoids, sterols and polysaccharides in Ganoderma lucidum
obtained by the test strain were different, which were all higher than those prescribed by Chinese
Pharmacopeias. The content of triterpenoids and sterols of strain 004 was 110. 00% higher than those
prescribed by Chinese Pharmacopeias. The content of polysaccharides of strain 008 was 43, 33%
higher than hose prescribed by Chinese Pharmacopeias. The contents of protein and 16 kinds of amino
acids in fruit bodies of different Ganoderma lucidum strains were different, the contents of protein
were 5, 10% —13. 40% ,and the contents of 16 kinds of amino acids were 2. 69% —7. 24%. This study
provided reference basis for selection of Ganoderma lucidum strains for efficient and high quality
cultivation.

Keywords: Ganoderma lucidum ;agronomic trait;active ingredients



