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The Relationship Between Molecular Structure and
Activity of Ganoderma Acid

YANG Hai-long WU Tian-xiang ~ZHANG Ke-chang
School of Biotechnology Southern Yangtze University Wuxi 214036 China

Abstract The molecular orbitals and electron structure of ganoderma acid M1 and M2 purified from
fermented mycelia were calculated by semi-empirical method AMI1 . The results showed that the
ganoderma acid M1 and M2 were similar in the structure of orbitals and charges but different in their
frontier orbitals the energy of LUMO in M1 was lower . It was indicated that they were similar in
bio-activities agreed with the result of their anti-microbial tests. The relationship between electron
structure and bio-activity is discussed in this paper.
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Fig.1 The structure of ganoderma acid M1
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Fig.2 The structure of ganoderma acid M2
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M1 “H M2 -H -OAc
2
2.1 Ml M2 2.2 M1 M2
1 2
10 M1 M2 ML M2
MI M2 LUMO+1 LUMO +4 9 C M1 0.03646 M2
M1  HOMO-1 HOMO -5 ~0.20760 19 C Ml —0.25252 M2
M2 HOMO-1 HOMO-38 0.01472 M2 54 71 86 CCOo
<1.0eV MI H 9 C M1
M1 HOMO-1 LUMO+2 M2 OH M2 H 19 ¢
M1 LUMO - Ml 2 H M2 u
0.25442 eV HOMO -9.22386 eV M2 LU-  OAc
MO 0.27683 eV HOMO  —8.83440 eV ML 4l
C3 C9 C17 C23 C29 C 37
M1 M2 44 cC3 C
M2 ' M1 17 C19 C23 C29 C37 C 54
M2 HOMO  LUMO 3 4. MI M2 ?
M1 M2 19 C
C9 Ml -H -OH M2 -H
C 19
1 M1 M2

Tab.1 The molecular orbital energy of ganoderma acid M1 and M2

M1 M2

/eV /eV /eV /eV

LUMO + 10 2.99380 HOMO -9.22386 LUMO + 10 2.31323 HOMO - 8.83440
LUMO+9 2.98389 HOMO -1 -9.94584 LUMO+9 2.01162 HOMO -1 -10.02450
LUMO +38 2.83247 HOMO -2 - 10.35057 LUMO+38 1.96696 HOMO -2 -10.04725
LUMO+7 2.30613 HOMO -3 - 10.36646 LUMO +7 1.89913 HOMO -3 -10.09872
LUMO+6 1.99844 HOMO -4 -10.69309 LUMO+6 1.87535 HOMO -4 -10.31011
LUMO+5 1.97377 HOMO -5 -10.89528 LUMO +5 1.80934 HOMO -5 -10.43517
LUMO +4 1.67946 HOMO -6 -10.96492 LUMO +4 1.26545 HOMO -6 -10.64301
LUMO+3 1.40049 HOMO -7 - 11.08284 LUMO+3 1.25281 HOMO -7 -10.72536
LUMO +2 1.09898 HOMO -8 - 11.15870 LUMO +2 1.19753 HOMO -8 -10.84169
LUMO + 1 0.62296 HOMO -9 - 11.22479 LUMO +1 0.68782 HOMO -9 -11.11680
LUMO -0.25442 HOMO-10  -11.29269 LUMO 0.27683 HOMO - 10 - 11.23553

2 M1 M2
Tab.2 Atom electron of ganoderma acid M1 and M2
M1 M2

C1 -0.24152 H 71 0.16549 C1 -0.24131 H 45 0.16397
C2 -0.27470 H 72 0.15315 C2 -0.29132 H 74 0.13970

C3 0.02148 H 73 0.14443 C3 0.01660 H 70 0.19803
C4 -0.07047 H 53 0.13693 C4 -0.07984 H 72 0.13966

C5 -0.12647 H 54 0.13917 C5S -0.13289 H 73 0.15059
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2
M1 M2
C6 -0.01891 H 55 0.13133 C6 -0.01751 H 53 0.18507
C7 -0.09818 H 56 0.12799 Cc7 -0.07479 H 55 0.14065
C 8 -0.12284 H 60 0.13684 C38 —-0.06598 H 56 0.14336
C9 0.03646 H 61 0.15396 Co9 -0.20760 H 60 0.14637
C 10 -0.29412 H 62 0.12658 c 10 -0.22165 H 61 0.14047
C 11 -0.21601 H 63 0.15670 c 11 -0.21806 H 62 0.15384
C 12 -0.23655 H 81 0.14487 C 12 -0.21095 H 63 0.17361
C 13 -0.05643 H 85 0.13623 C 13 -0.04884 H 81 0.16372
C 14 -0.01062 H 86 0.13501 C 14 -0.03653 H 85 0.17270
C 15 - 0.14091 H 87 0.15130 Cc 15 -0.14377 H 87 0.17546
C 16 -0.28272 H 88 0.15031 C 16 -0.26774 H 88 0.16443
C 17 0.01195 H 89 0.21912 Cc 17 0.02132 H 89 0.23624
C 18 -0.15195 H 90 0.14105 C 18 -0.16626 H 90 0.14166
Cc 19 -0.25252 H 91 0.13621 c 19 0.01472 H 91 0.15150
C 20 —-0.24873 H 92 0.13206 Cc 20 -0.27194 H 92 0.12356
C 21 -0.12101 H 82 0.12048 C 21 -0.14333 H 82 0.12715
C 22 -0.23524 H 83 0.11054 C 22 -0.16421 H 83 0.11171
C 23 0.38363 H 84 0.13738 C 23 0.38599 H 84 0.14406
C 24 -0.32011 H 57 0.13425 C 24 -0.30358 H 57 0.13894
C 25 - 0.34004 H 58 0.11087 C 25 -0.34192 H 58 0.11026
C 26 -0.33492 H 59 0.14978 C 26 —0.34498 H 59 0.15186
C 27 - 0.34082 H 50 0.13418 C 27 -0.33305 H 50 0.13224
0 28 -0.31530 H 51 0.12219 0 28 -0.32735 H 51 0.12016
C 29 0.15315 H 52 0.11890 C 29 0.35581 H 52 0.12931
C 30 -0.17560 H 42 0.13427 C 30 -0.36600 H 42 0.16552
0 31 -0.32322 H 43 0.13535 0 31 -0.39071 H 43 0.16695
C 32 -0.32884 H 44 0.14601 C 32 —-0.33436 H 44 0.16604
C 33 -0.34249 H 78 0.11672 C 33 -0.34010 H 78 0.12056
0 34 -0.38916 H 79 0.13092 0 34 -0.32219 H 79 0.11537
C 35 —-0.33909 H 80 0.12950 C 35 -0.34034 H 80 0.14976
0 36 -0.29762 H 75 0.12422 0 36 - 0.30604 H 75 0.11843
C 37 0.34782 H 76 0.12322 Cc 37 0.14588 H 76 0.11984
C 38 —-0.40461 H 77 0.13304 C 38 -0.17700 H 77 0.13219
0 39 -0.34907 H 70 0.26363 0 39 -0.31823 H 67 0.12337
0 40 -0.33622 H 67 0.11867 0 40 -0.39979 H 68 0.12543
0 41 —-0.34544 H 68 0.12719 0 41 -0.37487 H 69 0.13895
H 48 0.13443 H 69 0.13524 C 54 0.15309 H 64 0.14459
H 49 0.14282 H 64 0.17532 c71 -0.17838 H 65 0.13816
H 46 0.15006 H 65 0.15118 0 86 -0.31921 H 66 0.13588
H 47 0.14554 H 66 0.17383 H 48 0.13428 H 93 0.28322
H 45 0.16950 H 93 0.26488 H 49 0.13197 H 94 0.13539
H 74 0.14514 H 46 0.18220 H 95 0.13998
H 47 0.13978 H 96 0.15113
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Fig.3 The HOMO surface of ganoderma M1 and M2

M1 M2
AM1
(OR8] C 19
M1 LUMO  -0.25442
eV M2 LUMO 0.27683 eV M1 HOMO
1 . J.

Fig.4 The LUMO surface of ganoderma M1 and M2
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