Hpi thio khoa hoc ky nigm 40 ndm thank l3p Vign Hén lim KH&CN Vigt Nam

BUO'C DAU NGHIEN CUPU THANH PHAN HOA HQC NAM HOANG CHI
(Tomophagus colossus) CUA VIET NAM

Duong Th Hai Yén', Hoing L& Tufin Anh’, Nguyén Phaong Thio?, Lwu Hing Trudng’,
Vil Nggc Long?, Phem Ngoc Dwong’, Pham Hii Yén', Nguy#n Xuén Nhigm!,
Chéu Viin Minh', Phan Viin Kigm'*

Wign Hoa sinh bidn, Vign Han I3m Khoa hoc vé Céng nghé Viét Nam
Vign Sinh thdi hoc Mién Nam, Vign Han iém Khoa hoc va Céng nghé Viét Nam
*Vuwom qudc gia Cdt Tién, tinh Déng Nai.

Abstract

B

From the dichle thane extract of V

mushroom Tt

colossus, three krown triterpenes, Sa-

lnosta-8,24(E)-dien-26-hydroxy-3,7-dione (1), 3,7-dit

8, 24(E)-dien-

ta-26-oic acid (2), and Sa-lanosia-8-en-

24,25-epoxy-26-hydroxy-3,7-dione (3) were isolated. Their structures were identified by specirometry methods and in
comparision with the published data. All of them were isolated the for the first time from this species.
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1.MODAU

Hoang chi hay con gei 13 link chi vang, cé tén
khoa hoc 1a Tomophagus colossus (Fr) Muirill,
1905, mét loai pim quy trong luc bao linh chi (gom
6, ving, tim, den, tring vA xanh) c6 ngudn goe
Trung Quéc, Hodng chi biét dén trong dfin gian
b mét vi thube b trg didu trj tét trong chc trudng
bep suy nhuge co thé, gitip thanh lgc co thé, ting
cuong h¢ mién dich, bao vé gan [1,2], nhumg chua
duge nghién ciru nhidu vé thioh phin héa hoc. Nim
42001, TS. Ngb Anh vi céc cfng su ngudi Bire dd

ién ciru phin 1§p duge 7 hep chit tritecpen méi
colossolactone A-G tir lodi ném Tomophagus

lossus sbng ki sioh tén thin cdy Phugmg vi
-(Delonix regia) tai Thanh phd Hué, Vigt Nam [1}.
Clng tir loai ném ndy ciia Vigt Nam, Riham Salah
-Eldine vA cfng sy 4 phén ifp duwoc 4 hop chit
titecpen méi colossolactone LIV va § hop chét 42
Lbiét 2 1 1 5 B, 1 1 C,
; colossol G va schisanl Al2).

Miu ném hodng chi . colossus durge nhin mudi
i Phong Thye vét hoc, Vién Sinh théi hoc Mién
am 6 ching nim dmguqc Twu tri¥ & vudm Quéc
in C4t Tikn, P4 gép phin kiém chimg lgi duge tivh
lodi ném hodng chi, chiing 51 d& tién hinh
ién clru thinh phdn béa hoc ciia lodi pém T.
fossus dugc nhin nubi ndy véi vige thong béo két
phéin 14p vA xfc dinh céu tric héa hoc cia 3 hop

Sa-lanosta-8,24(E)-dien-26-hydrexy-3,7-dione
), 3,7-dioxo-8,24(E)-dien-lanosta-26-oic acid (2)

vi  Sa-lanosta-8-en-24,25-epoxy-26-hydroxy-3,7-
dione {3).

2. THU'C NGHIEM

2.1. Phurong phép tich chiét

S&c ky 16p mong (TLC) dugce thye hign trén ban
méag trang sin DC-Alufolien 60 Fass v3 RP(s Fase
(Merck-Bric). Céc vét chit dugc phét hign bling dén
11t ngogi & hai bude séng 254 va 365 nm hojc diing
thudc thir 13 dung dich H>SO4 10% phun déu 180 bin
méng rdi sy & nhi¢t 43 cao cho dén khi hin mau.

Sic ky c6t (CC) duge tién hanh vdi chit hip phy
pha thurdmg (Silica gel 240-430 mesh, Merck) ho¥e
pha dio (ODS-60-14763, Fujisilisa-Nh3t Ban).

2.2, Phvong phép phd

Phé cgng hudng tir ohin (NMR) duge do trén
méy Bruker AM50¢ FT-NMR Spectrometer, Vi¢n
Hoéa hoc, Vién Han 1am Khoa hoc v3 Cong nghé
Vit Nam.

2.3. Min thye v§t

M?u nfim hoing chi (Tomophagus colossus (Fr.)
Murrill, 1905) duge thu v3o thing 7 nim 2014. Tén
khoa hec duge gism djnh b&i PGS. TS. L& Xuin
Thim - Trung tAm hat ohin Tp, HCM, Vién niing
lugug nguyén ti¥ Viét Nam. Miu tiéu ban dugc luu
git tai Vién Sinh théi hoc Mién Nam.
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2.4, Phan Kip cic bop chit

Miu T. colossus khé (1,0 kg) duge thai ohd vi
chiét sigu & bing metanol (3Lx3, 50°C). Dich chiét
dugc loc va logi bo dung mbi dudi 4p suat giam thu
duge 40 g cin chit metanol. Cin chiét ndy dugc
hoa tan vio 1 L mrée cit va tifn hanh chiét phin bd
véi diclometan (1Lx2). Dich chidt diclometan dugc
tién hinh logi bé dung méi bing hé théng <5 quay dp

H.-16), 1,98 (1H, m, Hy-16), 1,49 (1H, m, H-17),
0,69 (34, 5, H-18), 1,37 (3H, 5, H-19), 1,45 (1H,
H-20), 0,94 (3H, d, J = 5,5 Hz, H-21), L,17 (1H, m,.
H,22), 1,56 (1H, m, Hy-22), 2,05 (1H, m, He-23),
2,20 (1H, m, Hy-23), 6,60 (1H, t, J= 6,0 Hz , H-24),
1,67 (3H, 5, H-27) 1,11 (3H, s, H-28), 114 G3H, 5,
H-29) va 0,94 (3H, s, H-30); YC-NMR (125
CDCls va CD50D): xem bang 1.
So-Lanosta-8-en-24,25-epoxy-2 xy-3,7-

suft gidm thu duge 10 g Cin dicl (10 g
dugc phin tich thé bing sio ky cft silica gel pha
thubmg véi h§ dung méi ria gidi gradient n-
hexan/axeton c6 d9 phén cyc ting din (100/0-0/100,
viv) thu duge 6 phin dogn (GC1A - GCIK). Phin
doan GCID (370 mg) dugc phan tich trén shc ky
cfit silica gel pha thudmg sit dung h¢ dung mdi ria
glai diclometan/etyl axetat (6/1, v/v), thu dugc 3
phin dogn nhé k2 GC2A, GC2B vi GC2C. Phan
doan GC2A (70 mg) duge tinh ché bing shc ky oot
pha dio YME RPI8 véi hé dung moi nira giai
axeton/nude (5/2, v/v) thu duge chat 1 (5 mg). Hop
chit 2 (6 mg) thu dugc sau khi tich che phin dogn
GC2C (80 mg) trén cit sic ky pha dao YMC RP18
véi b¢ dung méi rire gidi axeton/owdc (2/1‘, vlv).
Phin doga GC1C (600 mg) duge phin tich bang sic
k¥ c{t pha ddo YMC RP18 v bhé dung méi riva gisi
axeton/nudc (5/2, viv), thu dugc 3 phin doan nhé 14
GC4A, GC4B vi GC4C. Chit 3 (5 mg) duge tinh
ché tir phéin dogn GC4C (70 mg) bing sic ky cft
silica gel pha thwdmg sir dung hé dung mbi nira gidi
n-hexanfefyl axetat (1/1, v/v).

Sa-Lanosta-8,24-dlen-26-bydroxy-3,7-dione  (1):
Bt v6 djoh hinh, miu tring, CTPT: CscHaOs, M= 454,
'HNMR (500 MHz, CDCls} § (ppm): 1,80 (1H, m,
H.-1), 2,13 (1H, m, Hy-1), 2,47 (1H, m, H,-2), 2,70
(1H, m, Hy-2), 2,13 (1H, m, H-5), 2,33 (1H, m, H-
6), 2,54 (1H, m, H,-6), 2,34 (2H, m, H-11), 1,78
(2H, m, H-12), 2,10 (IH, m, H.-15), 1,67 ({H, m,
Hy-13), 1,33 (1H, m, He16), 1,99 (1H, m, H-16),
1,45 (18, m, H-17), 0,69 (3H, s, H-18), 1,34 (3H, 5,
H-19), 1,40 (1H, m, H-20), 0,95 (3H, d, J = 5.5 Hz,
H-21), L11 (1H, m, H,-22), 1,50 (1H, m, Hy-22),
1,94 (1H, m, H,-23), 2,05 (IH, m, H, -23), 5,40 (1H,
t,J=7,0 Hz H-24), 4,00 (IH, s, H-26), 1,57 (31, s,
H-27), 1,12 M, 5, H-28), 1,10 (3H, 5, H-29) v2 0,94
(3H, s, H-30). "C-NMR (125 MHz, CDCl;): xem

L

3,7-Diom8,24(E)-dien-l,nos&-Z$-oic acid (2):
Eggtvﬁdjnhhlnhméuhing, CTPT: CyHuOs, M =
'H-NMR (500 MHz, CDCl; vi CD;0D) § (ppm):
1,82 (1H, m, Hr-1), 2,15 (1H, d, J= 3,0 Hz, Hy-1),
2,46 (1H, m, H,2), 2,71 (1H, m, H;-2), 2,17 (1H, m,
H-5), 2,32 (1H, d, J = 6,5 Hz, H,6), 2,58 (1H, m,
H,-6), 2,30 (2H, m, H-11), 1,82 (2H, m, H-12), 1,68
(1H, m, H,-15), 2,05 (1H, m, Hs-15), 1,37 (1H, m,

od

dione (3): Bt v6 dih hinh, mu tring,
CotlesOs, M =470, .

'H-NMR (500 MEz, CDCl;) § (ppm): 1,82 (I,
m, H, -1), 2,08 (1H, m, Hs-1), 2,51 (JH, m, H, -2),
2,70 (1H, m, Hy-2), 2,10 (1H, m, H-5), 2,45 (1H, m,
H,6), 2,54 (1H, m, Hy-6), 2,33 (2H, m, H-11), 1,80
(H, m, H-12), 1,73 (1H, m, H.-15), 2,11 (1H, o,
Hy-15), 1,38 (1H, m, H,-16), 2,00 (1H, m, Hi-16),
1,45 €1H, m, H-17), 0,69 (3H, 5, H-18), 1,34 (3H, 5,
H-19), 1,45 (1H, m, H-20), 0,95 (6H, d, J= 5,0 Hz,
H-21, H-30), 1,54 (1H, m, H,-23), 1,63 (1H, m, ;-
23), 3,00 (LH, m, H-24), 3,57 (1H, d, J = 11,5 Hy,
H.-26), 3,67 (1H, d, J = 11,5 Hz, Hy+26), 1,80 (3H,
s, H-27), 1,10 (3H, 5, H-28), 3,00 (1H, m, H-24) v
1,12 (3H, s, H-29); *C-NMR (125 MHz, CDCl):
xem bing 1.

3. KET QUA VA THAO LUAN

Hop chit 1 phan 1§p dugc duéi dang bbt vb dinh
hinh, mau trfng. Phé 'H-NMR cfia 1 xuét hign tis
higu ciia 7 chém metyl, trong 46 ¢é 6 nhém metyl
tién két véi cacbon bac 4 dudi dang singlet tai G
0,69 (3H, s, H-18), 0,94 (3H, 5, H-30), 1,10 (3K, 5, ,
R-28), 1,12 (3H, 5, H-29), 1,34 (3H, 5, H-19) vA 1,67 :
(3H, 5, H-27) va | chém metyl lign két vdi cacbon
bic 3 dudi dang doublet t3i 84 0,95 (3H, 4, J = 53
Hz, H-21), goi ¥ mét hop chit trite khung
fanostanoid - mjt dang céu tric phd bién cia ok
bop chft phan I3p tix chi Ganoderma. Bén canh 46,
phd 'H-NMR cén xuft hién tin higu ciia 1 protan
olefin tai 3y 5,40 (IH, t, J = 6,0 Hz, H24) v3 | §
ahém oximetilen tai 6x 4,00 (2H, d, J=3,5 Hz, B
26). Phd “C-NMR va DEPT cisa 1 xuft hign tin hift |
ciia 30 cacbon (béng 1), trong 46 ¢6 7 cacbon metyh |
10 cachon metilen, 4 cachon metin, 7 cacbon bic 4 ,
vi 2 nhém cacbonyl [>C=0, & 198,08 (C-T) ¥ -
214,67 (C-3)]. Ngodi ra, tin hi¢u ciia 2 Lién két dbi
ciing duge xic dich [>C=C<, 8¢ 139,61 (C-8) v
162,70 (C-9); CH=Cx, 8c 126,38 (C-24) v3 13545
(C-29)]; mft cacbon oximetilen xuft hién tai &
69,09 (C-26). Phin tich céc 86 Ligu phé tren oo ;
phép xic dioh ddy 13 mdt hop chét triterpen khung
lanostanoid [3]. So sanh diF liéu phd cia 1 véi o
bop chit d& dwgs oéng b8 t chi Ganoderna, 1 dus |

i
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phin dang 13 5a-lanosta-8,24(E)-dien-26-hydroxy-
3,7-dione {3], voi cong thic phfin fir 13 CsHeOs
(M=454). Cau tric cia 1 cdn du'gc khang digh thém
dya vio cdc tuong tic trén phé HMBC (hinh 2).
Tuong téc gilta proton H-29 (5u 1,12) vdi cacbon C-
3 (Bc 214,67)/C4 (8¢ 47,24) C-5 (8c 50,43)/C-28
{6c 25,39) va proton H-28 (8x 1,10} v6i cacbon C-3
(Bc 214,6T)/C4 (8c 47,24)/ C-5 (Bc 50,43)/C-29 (3¢
21,39) cho phép xdc dinh nhém cabonyl tai C-3.
Tuvong tée gilta proton H-19 (8a 1,34) vdi cacbon C-
1 (Bc 3540)/C-5 (B¢ 50,43)/ C-9 (8¢ 162,70)/C-10
(3¢ 39,44) va proton Hy6 (8u 2,33) véi cacbon C-7
(5c 198,08)/C-8 (8¢ 138,61¥C9 géc 162,70) chimg
6 ¢6 nhém cabonyl tai C-7 va n6i déi tai C-8/C.9.
N&i 46 tgi C-24/C-25 v& uhém hydroxy lién két véi
C-26 duge xéc dinh bing fwong tic gita proton H-
27 (5u 1,67) véi cachon C-24 (8¢ 126,88)/C-25 (8¢
134,45)/C-26 (5c 69,09) vi proton H-24 (5u 5.40)
v6i cachon C-23 (8¢ 24,50)/C-26 (Bc 65,09)/C-27
(¢ 13,65). N6 doi tai C-24/C-25 dugc xdc dinh 13 B
dya vdo so sinh ) chuyén dich cacbon ciia C-24 —»
C26 cha 1 v&i ganoderone A (24E) [3] va
colossolactone A (242) [1]. Céc cdu hich cia H-5,
H-13, H-14 vd H-20 duge xé4c djnh 1A Ho-5, Ha-13,
Hj-14 vA H3-20 bling céch so sdnh véi tai Ligu tham
Khio, trong d6 tdc gia tién hinh do phé NOESY dé
xhc dioh 18p thé cho khung lanostanoid {4]. Tir céc
két qui trén, hop chdt 1 xdc dinh 13 So-lanosta-
8,24(E)-dien-26-hydroxy-3,7-dione [3], hay cdn cb
tén khic 13 ganoderonc A - mét hop chat 43 duge
phén 18p tir lodi G. pfeifferi.

Hop chit 2 thu dugc duge dudi dang bt v3 dinh
hnh, mau tring. Cic phd NMR cia 2 rit tuong tw
by céc phé trong img cia 1 cho phép dy dodn diy
cling 12 mét hop chét triterpen khung lanostanoid,
Phé TH-NMR ctia 2 cho tin hiju cita 7 nhém CH; tai
8y 0,69 (3H, s, H-18), 1,37 (3H, s, H-19), 0,56 (3H,
d,7=6,0 Hz, H-21), 1,82 (3B, 5, H-27), 1,11 (3H, 5,
H-28), 1,14 (3H, s, H-29) vi 0,95 ( 3H, s, H-30), Tin
hidu mét proton olefin tai 54 6,60 (1H, 1, J= 7,0 Hz,
H-24). Phé 1’C-NMR vi DEPT cia 2 ciing xuat hign
tin hign cda 30 cacbon (béng 1). Tin higu clia 4
cacbon olefin tai 8¢ 139,51 (C-8 va C-24), 163,97

2

(C9), 130,00 (C-25); 2 cachon cacbonyl tal 8c
215,83 (C-3) vA 198,98 (C-7). Ngodi m, trén phé
¥C-NMR cia 2 xudt hign tin higu cacbon cacboxyl
tai 8¢ 175,00 v khong quan st thy tin higu cfa
cacbon oximetilen. Nhw viy, 2 khéc I 1 do tai vi trl
C-26 ctia 2 13 nhém cacboxyl. DE xéc djnh chinh xic
ofin tréic ciia 2, phd hai chidu HSQC va HMBC a2
duge do. Tuong tdc HMBC gifta H-27 (8u 1,82) véi
cacbon C-24 (8¢ 139,51)/C-25 (8¢ 130,00)/C-26 (5c
175,00) va proton H-24 {3y 6,60) véi cacbon C-23
(8¢ 25,31)/C-26 (Sc 175,00)/C-27 (8¢ 12,00) xée
dinh u,éi d5i tai C-24/C-25 va nhém cachoxyl tai C-
26. Noi doi tai C-24/C-25 dugce xée dinh 13 E dya
vdo 50 sinh &G chuyén dich cacbon ciia C-24 — C-
26 cha 2 véi axit ganoderic DM (24E) va axit
ganoderic SZ (242) [S]. Chi tiét céc twong to
HMBC dugc trioh bdy & hinh 2. Phan tich cic sé
1igu phd NMR va két hgp so sdnh véi thi lign tham
khao [5] hop chft 2 duge xéc dinh 1d 3,7-dioxo-
8,24(E)-dien-lanosta-26-oic acid, hay con cd tén 13
acid ganoderic DM 3 dugc phin Hp tix lodi G
lucidum.

Hop chét 3 phin I§p dudi dang bft v dinh hinh,
miu tedng. So s4nh cc sb lidu phd NMR ciia 3 véi t
va 2 thiy c6 sy tuong ddng Iém vei chét 1 cho phép
dy dodn ddy 14 mot din xudt coa ganoderone, Pho
'H-NMR ctia 3 cho tin hiu cia 7 nhém CHs tai 8
0,69 (3H, s, H-18), 1,34 (3H, 5, H-19), 0,95 3H, d,
= 6,0 Hz, H-21), 1,28 (3H, 5, H-27), 1,10 3H, s, H-
28), 1,12 (3H, 5, H-29) v& 0,94 (3H, 5, H-30); mjt 2
proton oximetilen tgi 3y 3,57 (1H, d, J = 12,0 Hz,
H,-26) v& 3,67 (1H, d, J= 12,0 Hz, H,-26). Su khic
bigt & ddy 13 khoug thiy tin higu clia proton olefin
tgi Bu 5,40 mA thay vdo 6 13 sy xuft hign cla mjt
proton oximetin 131 8 3,00 (1H, m, H-24). Phd PC-
NMR v DEPT ciia 3 xuft hign tin hi¢u cia 30
cacbor. Tin higu cia 2 cacbon cacbonyl tai 8
214,64 (C-3) va 198,05 (C-7); 2 cacbon olefin tai 8¢
139,52 (C-8), 162,69 (C-9). Trén phé C-NMR ciia
3 khong thiy xudt hién tin higu 2 cacbon C-24 (8¢
126,88) v C-25 (Sc 135,45) thay vio 46 12 2 tin
‘higu tai 8¢ 60,52 (CH) va 60,69 (C)

Hinh I: Chu tric héa hoc cia céc hop chét 1-3
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Béng 1: S8 li¢u phd C-NMR cia

hyp chift 1- 3 v3 hop chit tham khio

¢ K ™ @5c [ %5 [
1 53 35,40 354 34, 5,4 3537
2 14,2 3437 344 34, 4, 34,35
3 214, 214,67 214,6 215, 214, 214,64
4 2 47,24 472 47, 47,2 47,22 |
5 4 0,4 49, 50, 0, X
, 7,1 7,2 36, 7, 14
198,1 198,08 8, 198,98 198; 8,
139,6 139,61 9, 139,51 139, 9,52
162,7 162,70 62, 163,97 162, 62,69 |
1 A 39,44 394 39,27 39,4 39,42
1 3, 23,85 238 23,72 23,8 2381
1 0, 30,15 30,2 29,85 30, 30,13
13 4, 44,96 45,0 44,72 44, 44,93
14 47, 47,82 47,8 47,57 47, 47,80
15 1 31,90 31,9 31,63 31, 86
6 28, 28,69 287 2834 28,7 23,6
45,0 45,04 50,5 48,80 49,0 43,
15,9 15,91 159 5,57 15,9 X
179 17,91 17,9 7,53 17,9 7
36.2 36,17 362 5,00 35,2 q
21 18,7 18,6 184 18,26 18,7 1
2 359 359 34,7 35,05 32 9
23 24,5 24,51 253 2531 25, 9
2 126,8 126,88 1455 139,51 60, 0,52 |
23 1344 134,45 1265 130,00 80, 60,69
26 69.0 9,09 172,5 175,00 5,5 5,45
27 13,6 3,65 0 X 4, 4,
28 254 5,39 0 5 y
29 21,4 21,35 214 J A
30 249 2493 X L5 24, . 2490
“Bo trong CDClva MeOD, *125MH:, '& ctia ganaderane A do trong CDCls [3],

B¢ ciia 3,7-dioxo-8,24Z tirucaliedien-26-oic acid do trong CDCl [5], *c ciia ganoderon C do trong CDCl; [3].

Hinh 2: Cic tuong tic HMBC ciia chc hp chit 1-3

Bén canh dé, tuong tic HMBC gitta proton H-24
(8= 3,00) vdi C-23 (8¢ 25,19), giira proton H-27 (3
1,28) véi C-24 (3c 60,52)C-25 {5c 50,69)/C-26 (Bc
65,45) v gilta proton H-26 (8 3,57 va 3,67) véi C-
24 (5 60,52/C27 (5 14,17) khiing dinh véng
epoxy tai C-24/C-25. Chi tiét céc twong tic HMBC
e trinh bdy trong bang 1 v hinh 2. Phan tich cée
s6 ligu phé NMR ctia 3 va két hop so séuh véi i

liéu tham khio [3], byp chét 3 duge xic djah 13 5¢-
lanosta-8-en-24,25-epoxy-26-hydroxy-3,7-dione,
hay cba goi 13 ganoderone C, m§t hop chét da duse
phéin p tir lodi G. pfeifferi.

Piy 12 lin diu fign cdo hop chit 1-3 duge phan li
tix lodi T, colossus.

126



Hpi thio khoa hge ky nigm 40 ndm thinh Iip Vign Han linn KHECN Vige Nam

Ldi cdm om: Nghién ciu ndy duge thi trg boi
citong frinh hop tic qui nghidn ciru co bdn Nga.
Mas dé tdi VAST.ATQT.NGA.08/2012-2013.

TAILIBU THAM KHAO

1

Py

Corresponding author:

Peter K., Ngo A, Trinh T. K, Brigitte S., Hans-M.
D., Albert H. and Udo G.; Colossolactones, New
triterpenoid  metabolites from a Vietnamese
mushroom Tomophagus calossus; ¥, Nat. Prod., 64
{2), 236-239 (2001).

Riham 8. EL Dine, Ali M, EL H., Norio N., Chao-
Mei M. and Masao H.; New lanostane triterpene
lactones from the Vietnamese mushroom
Tomophagus colossus (FR) C. F. Baker; Chem.
Pharm. Bull,, 56 (5) 642-646 (2008).

Phan Vin Kiém

Timo H. I. N,, Ulrike L., Renate M., Dirk G., Enrico
S., Kerstin T, and Michael L.; Antiviral terpenoid
constituents of Ganoderma pfeifferi; J. Nat. Prod, 68
(12), 1728-1731 (2005).

Dac-Feng C., Shun-Xiang Z., Hui-Kang W., Shi-
Yuan Z.!'Quan-Zhong S., L. Mark C.,and Kuo-
Hsiung L.; Nolve anti-HIV lancilactone C and
realated triterpenes from Kadsura lancilimba; J.
Nat. Prod,, 62 (1), 94-97 (1999).

Qing X.,Huazheng Z. ,Xuefei ., Haijuan
Z.,Lingfang W, Dan Z,Guanghui Y., Yanyan
§., Xizoxue Z., Xin M,, Lanzhen Z., and Gaimei §.;
A comprehensive review of the structure elucidation
and  biological  activity of  triterpenoids
Jrom Ganoderma spp; Molecules, 19 (11}, 17478-
17535 (2014),

Vién Han 154m Khoa hoc vi Céng nghé Vigt Nam
18 Hoang Quéc Vigt, Clu Gify, Ha Noi

E-mail: phankiem@yahoo.com

DT: 0983555031

127





