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Tom tit: Tur dich chiét metanol cua nam c6 linh chi (Ganoderma australe), bang
cac phuong phép sac ki di phan lap dugc ba hop chat va xac dinh ciu trdc cac hop chat
nay biang cac phuong phap phd cong huong tr hat nhan (*H-, *C-NMR, DEPT,
HMBC HSQC va COSY). Cac hop chat dugc xac dinh 1a ganoderic acid Sz, ganoderic
acid Y va ganoderal A.

Tuw khoa: Ganoderma australe; Ganodermataceae; ganoderic acid Sz, ganoderic
acid Y; ganoderal A.

1. Mé dau

Ganoderma 1a mét chi thuoc ho Ganodermataceae, véi gan 300 loai phan phan bd
rong rai ¢ Trung Quoc, Nhat Ban, Han Qudc, Viét Nam va nhicu nuoc chau A khéc.
Linh chi chira hon 400 hop chat bao gom: triterpenoid, polysaccharide, nucleotide, sterol,
steroid, axit béo, protein, peptide va cac nguyén tb vi luong, Vi cac hoat tinh sinh hoc
nhu chong xo vita dong mach, Chong viém, ting cuong hé mién dich, chong ung thu,
khang khuan va vi rat, bao vé gan, chdng l4o héa... [1, 2]. Nam c6 linh chi (G. australe
(Fr.) Pat.) duoc tim tha‘iy & mot s6 ving ¢ Viét Nam nhu Nghé An, Quang Binh, Thira
Thién - Hué, dugc dung dé chira bénh. Chi mai c6 mot s it cong trinh nghién cau vé
thanh phan hda hoc caa loai nay. Amolak C. J. va cong su [3] da phan 1ap duoc 4 hop
chat tir lodi nAm nay ¢ An Do gém 3 sterol Ia ergosterol, ergosterol palmitate, ergosta-
7,22-dien-3-on va mot lanostane triterpenoid la lanosta-7,9(11),24-trien-3p,21-diol.
Gerber va cong su [4] da tach duoc 5 triterpenoid la cac axit applanoxidic A, C, F, G va
H; cung 3 sterol la 5a-ergost-7en-33-ol, 5Sa-ergost-7,22-dien-3p-ol va 5,8-epidioxy-
5a,8a-ergost-6,22-dien-3p3-ol. Tir ngudn nguyén liéu nim tu nhién & BS Trach, Quang
Binh, ching tdi tién hanh phan lap 3 hop chat triterpenoid, ganoderic acid Sz, ganoderic
acid Y va ganoderal A tur loai nam c6 linh chi (G. australe) bang cac phuong phap sac ky
va xac dinh cau trac hoa hoc bang su két hop cac phuong phap phd. Cac hop chét nay lan
dau tién duoc phan 1ap tir loai nim nay.

2. Thuc nghiém
2.1. Thiét bj

Sic ky 1op mong suir dung loai trang san silica gel 60F,45 (Merck), hién hinh bang
dén UV va hoi iot. Chét hap phu silica gel 230-400mesh (Merck) duoc st dung trong sac
ky cot. Nhiét do nong chay duoc do trén may Yanaco MP-S3. Phé cong huong tur hat
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nhan *H-NMR dugc do trén may Bruker 500MHz; phd **C-NMR, DEPT, HMBC, HSQC
va COSY duogc do trén may Bruker 500 MHz tai Phong Phéan tich cau truc, Vién Hoa
hoc, Vién Han Iam Khoa hoc va Cong nghé Viét Nam.

2.2. Nguyén liéu

N4m c6 linh chi (G. australe) dugc thu hai & B Trach, Quang Binh vao thang
08/2019. Mau duoc dinh danh béi PGS. TS. Ngd Anh, Khoa Sinh, Truong Dai hoc Khoa
hoc, Pai hoc Hué. Tiéu ban dugc luu giir tai Vién Cong nghé Hoa, Sinh va Moi trudng,
Truong DPai hoc Vinh.

2.3. Phan ldp cac hgp chdt

Mau niam duogc sdy kho & nhiét do tir 40-50°C trong 48 gid, sau do dugc xay nhod
(6,5 kg) va chiét véi MeOH bing siéu &m (20Lx 3lan). Tién hanh loc. Dich loc duoc cét
loai dung méi bang thiét bj quay cat chan khdng dudi &p suat giam, thu duoc cao metanol
(754 g). Phan b cao metanol trong nudc, sau d6 chiét lan lugt véi cac dung méi ethyl
acetate va butanol, quay cat chan khong thu dugc 442 g cao ethyl acetate va 167 g cao
butanol va dich nudc.

Cao ethyl acetate dugc phan tach trén cot silicagel, véi hé dung moi rua giai la
chloroform : methanol (100:0, 40:1: 30:1; 20:1; 10:1: 4:1; 2:1), thu dugc 10 phan doan.
Phéan doan 3 dugc phan tach lai biang sac ky cot voi hé dung méi chloroform : methanol
(30:1) thu duoc chat hop chat 3 (138 mg), chat 1 (360 mg) va hop chat 2 (10 g).

3. Két qua va thao luan

Tur dich chiét methanol ciia ndm ¢ linh chi, bang cac phuong phap sic ky cot
trén silica gel da phan lap duoc hgp chat 1, 2 va 3.
21 26 COOH COCH

Ganoderic acid Sz (1) Ganoderic acid Y (2)
CHO

" Ganoderal A 3
Hinh 1: Cdu tric cua cac hop chdt 1-3
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Phé *H NMR cua hop chét 1 c6 ba olefinic proton véi do chuyén dich héa hoc 1an
luot 12 5,05, d, J =6,5 Hz; 5,39, d, J = 3,5 Hz va 6,08, t, J = 7,5Hz, nam nhom methyl ¢
dang van don, mot nhom metyl cé dang van dé6i 0,92, d, J = 6,5 Hz va mt nhdm metyl
6 dang van don lién két vai lién két doi co do chuyén dich héa hoc ¢ 1,92 ppm. Ngoai
ra, phd *H NMR cua hop chit 1 con ¢6 nhiéu nhém -CH- va -CH, nhu liét ké trong bang
1. Phan tich phé **C NMR cua hop chét 1 cho thay c6 30 tin hiéu, bao gdbm mét nhom
ketone vong 216,9 ppm, mot nhém carboxylic acid lién hop (172,6 ppm) va ba lién két
doi. Pho DEPT cho biét chat 1 ¢6 5 nhém CH, 8 nhém CH,, 7 nhém CHjz va 10 carbon
bac 4. Nhu vay, hop chat 1 dugc du doan la mot lanostane triterpenoid. Phé *H-1H
COSY c¢6 cac twong quan gitta i) H-1 va H-2; ii) H-6 va H-5, H-7; iii) H-11 va H-12; cac
turong quan khac nhu trong hinh 2. Phan tich phé 2D NMR (HSQC va HMBC) (hinh 2)
cho thay nhém ketone vong & vi tri C-3 do tuwong tac xa HMBC giita H-2, H-28, H-29 va
C-3. Trong khi d6, nhom carboxylic acid dugc xac dinh tai C-26 do nd cé twong quan
HMBC véi H-24 va H-27. Hai lién két dbi ciing dugc xac dinh & Cr.g va Co.11 do céc
twong quan HMBC: i) H-7 va C-5, C-6, C-9; ii) H-11 va C-8, C-10, C-13. Tur cac két qua
phan tich phd cua hop chat 1, ching toi két luan hop chat nay la ganoderic acid Sz (1)
(Hinh 1). Trudce d6, ganoderic acid Sz (1) da duoc tinh sach va xac dinh cau tric tor nam
Ganoderma lucidum thu mua & Thugng Hai, Trung Qudc [5] va nam Ganoderma
oerstedii & Mexico [6]. Hop chat ganoderic acid Sz (1) c6 hoat tinh hoat hda hé bd thé
V6i ICsp 12 44,6 pM [7].

21 26 COOH

1H-1H cosy
~ HMBC

28 29

Hinh 2: Cdc tuwong quan 2D NMR quan trong cia hop chat 1
Bang 1: Di liéu phé *H NMR cuia cac hop chdt 1-3 (CDCls)

STT Hop chat 1 Hop chit 2 Hop chat 3
1 1,76, m 1,98, m 1,75, m
2,27, m 1,57, m 2,21, m
2 2,77, dt, 5,5, 14,5 2,00, m 2,70, m
2,35, ddd, 3,5, 4,5, 6,0 1,71, m 2,32, m
3 3,26, dd, 4,5, 12,0
5 1,54,dd, 4,0, 12,0 1,09, dd, 5,0, 11,0 1,50, m
5 2,22, m
2,06, m
7 5,50, d, 6,5 547,d,55 5,43,d, 6,0
11 5,39,d, 3,5 5,32,d, 6,0 531,d,55
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STT Hop chat 1 Hop chit 2 Hop chat 3
12 2,25, m 2,20, m
2,12, m 2,10, m
15 1,38, m 1,38, m
1,66, m 1,62, m
1,31, m 2,09, m
16 201, m
17 1,61, m 157, m 1,56, m
18 0,59, s 0,57, s 0,51,s
19 1,20, s 1,00, s 1,04, s
20 1,42, m 141, m 1,40, m
21 0,92,d, 6,5 0,92,d, 6,5 0,87,d, 6,5
99 1,53, m 1,54, m
1,16, m 1,18, m
23 2,57, m 2,57, m
2,46, m 2,46, m
24 6,08,t,7,5 6,08,t,7,5 6,42,1,7,0
26 9,30, s
27 1,92,s 1,92, s 1,70, s
28 0,88, s 0,88, s 1,00, s
29 1,09, s 1,08, s 1,12, s
30 1,13,s 0,88, s 0,80, s
Bang 2: Di liéu phé *C NMR cua cac hop chat 1-3 (CDCls)
STT Hop chat 1 Hop chit 2 Hop chat 3
1 36,6 35,8 36,7
2 34,8 27,9 34,9
3 216,9 79,0 217,1
4 47,5 38,7 47,5
5 50,7 49,2 50,7
6 23,7 23,0 23,7
7 119,9 120,2 120,1
8 1429 140,7 1427
9 1445 1427 144,6
10 37,2 37,4 37,2
11 117,3 116,3 117,2
12 37,8 37,8 37,8
13 43,8 43,8 43,8
14 50,3 50,3 50,3




Truong Pai hoc Vinh Tap chi khoa hoc, Tdp 49 - Sé 3A/2020, tr. 37-42

STT Hop chat 1 Hop chit 2 Hop chat 3
15 31,5 31,5 28,0
16 27,9 27,8 31,5
17 50,9 50,9 50,8
18 15,7 15,8 15,7
19 22,1 22,8 22,1
20 36,2 36,2 36,2
21 18,3 18,3 18,3
22 35,8 35,7 34,7
23 26,9 26,9 26,1
24 147,0 145,9 155,7
25 125,8 125,8 139,1
26 172,6 172,5 195,6
27 20,5 20,5 9,2
28 25,4 25,6 25,4
29 25,4 28,2 254
30 22,5 15,7 22,5

Hop chit 2 ciing c6 cac dit liéu phd hoan toan twong tu nhu hop chét 1, chi cé
mot su khac biét 12 dit liéu phd caa hop chét 2 khong c6 nhom ketone vong, tl}ajy vao do
Ia tin hiéu cua nhom hydroxyl ¢ vi tri C-3 (3,26, dd, J = 4,5, 12,0 Hz trong ph6 "H NMR
va 79,0 ppm trong phé *C NMR). C4u hinh twong dbi cua 3-OH duogc xac dinh 1a S-
equatorial do c6 hang sé tach J 16n [8]. Vi tri 3-OH dugc khang dinh bai twong tac xa
HMBC giita C-3 va H-2, H-28, H-29. Nhu vay, hop chit 2 dugc xac dinh 1a ganoderic
acid Y [8]. Hop chat nay c6 hoat tinh gy doc tinh té bao ung thu biéu mé KB, véi ICsg =
77,65 pg/ml [8].

Hop chat 3 ciing c6 dir liéu phd NMR tring véi hop chat 1, tuy nhién ¢ ving
truong yéu trong phd *H NMR xuét hién mét van don véi do chuyén dich héa hoc kha
I6n & 9,30 ppm va tin hiéu & 195,6 ppm trong phd *C NMR, duoc du doan hop chét 3 c6
nhom aldehyde. Vi tri cua nhom aldehyde dugc xac dinh ¢ C-26 do twong tac xa HMBC
gitta H-24, H-27 va C-26. Do vay, hop chét 3 duoc xé4c dinh la ganoderal A (3). N6 duoc
tim thdy trong nim Ganoderma concinna thu & Columbia [9] va Ganoderma lucidum thu
& Nhat Ban [10]. Qua nghién ctru thim do cho thay hop chat 3 cd hoat tinh ¢ ché
acetylcholinesterase [10].

4. Két luan

Qua thé nim c6 linh chi (Ganoderma australe) duoc ngdm chiét voi dung moéi
chon loc, rdi cat loai dung méi di thu duoc cac cao twong wng. Phan 1ap céc hop chat tir
céc cao chiét bang phuong phap sic ky thu dugc hop chat 1, 2 va 3. Xac dinh cau trlic
cac hop chat bang cac phuong phap phé 1D-NMR va 2D-NMR da cho phép khing dinh
cac chat 1a ganoderic acid Sz, ganoderic acid Y va ganoderal A.
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SUMMARY

TRITERPENOIDS FROM FRUIT BODY
OF Ganoderma australe (FR.) PAT.

Ganoderic acid Sz, ganoderic acid Y and ganoderal A were isolated from the
methanolic extract of the fruit body of Ganoderma australe. The structures of these
compounds were completely elucidated by using a combination of 1D- NMR (*H-, *C-
NMR, DEPT) and 2D NMR (COSY, NOESY, HMQC, HMBC) analyses.

Keyword: Ganoderma australe; Ganodermataceae; ganoderic acid Sz, ganoderic acid
Y; ganoderal A.
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