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Tom tat 
TCr phan do^n nir6c ciia nim linh chi (Ganoderma lucidiim (W. Curtis ex Fr.) P. Karst.). bang cac phircmg phap sdc ky kSt 

hgrp v6i cac phuong phap phfi va cac diJ li^u hoa ly. da phan lap va nhan dang clu triic ciia 2 hi?p chit thuoc ddn ch5t ciia acid 

nucleic gfim uracil (1), adenosin (2) v a m g t d ^ chat cua acid benzoic, acid gentisic (3). Trong do h ^ c h a l 1 va3 1^ dau lien 

phan l̂ p tir nam linh chi. 

Tir khoa: Ndm linh chi, Uracil, Adenosin, Acid gentisic 

Summary 
Derivatives of nucleic and benzoic acids isolated from Ganoderma lucidum collected in Quangnam-Danang 

Study on chemical compositions of the water fraction of methanol extraci of Ganoderma lucidum (Fr.) Karsi, 

(Ganodermataceae) resulted in isolation of 3 compounds (1 - 3). Their structures were identified by comparing their 

physicochemical and spectroscopic data to published values for three derivatives of nucleic acid including uracil (I), 

adenosine (2) and benzoic acid, gentisic acid (3) 

Keywords- Ganoderma lucidum. Adenosine, Uracil. Gentisic acid. 

1. Dat van de 
Nam linh chi (Ganoderma lucidum (W, Curtis 

ex Fr.) P. Karst.) la mdt loai dtrgc li?u quy, dugc 
su dung tir rdt lau trong y hgc cd truyen ciia cdc 
nudc Trung Qudc, Han Qudc, Nhdt Ban va mgt 
sd nudc Ddng A khac trong do cd Viet Nam. 
Theo y hgc hi^n dai, ndm linh chi dugc sir dung 
trong phdng vd dieu tri cdc benh ve tim mach; hd 
hdp; gan, mat; thap khdp; tieu dudng; ung thu;... 
[1], [2], [3]; vdi cac tdc d\ing chinh nhu: ha 
cholesterol mdu, ha dudng huyet; cai thien chirc 
ndng vd thugng than, duy tri chirc nang ndi tiet; 
ngdn ngira vd dieu tri ung thu; chdng dj irng;... [1]. 

Hien nay, tren the gidi cd khodng han 2000 
bai bao khoa hgc ve nam linh chi dugc ghi nhdn 
tir ky thuat nudi trdng, xae dinh thanh phan hda 
hgc cho den cdc boat tinh sinh hgc, dugc ly, cdng 
ngh? chiet xuat bao che,... (thdng ke ciia h? thdng 
ScienceDirect vdi tir khda Ganoderma lucidum). 
O Viet Nam, nghien ciru ve nam linh chi thudng 
tap trung tren cac ITnh virc nudi trdng va cac tac 
dyng dugc ly; nhirng nghien ciru ve thanh thanh 
phan hda hgc cdn kha it. 

Trong bdi bao nay, chung tdi trinh bay ket qud 

phan Igp va nhan dang cau true hda hgc cua mpt 
sd hgp chat ttr phan dogn nudc nam linh chi lam 
ca sd cho viec xay dirng tieu chudn nguyen li?u 
vd gdp phan bd sung them dir li?u khoa hgc ve 
thanh phan hda hgc ciia ndm linh chi thu hdi t̂ i 
Qudng Nam. 

2. Nguyen lieu va phinyng phap nghien cuu 
2. J. Nguyen li^u 

Mdu nghien ciru Id ndm linh chi thu hai tir t\f 
nhien tai Tien Phudc - Qudng Nam va dirge 
giam djnh ten khoa hgc bdi TS. Dd HQM Thir, 
Vien Sinh thai va Tai nguyen sinh vdt thupc Vi|n 
Han ldm Khoa hgc vd Cdng ngh? Viet Nam. Mau 
nghien ciru dugc luu tai khoa Hda Thuc vat -
Vien Dugc lieu. 

2.2. Phuang phdp nghien ci'ru 

2.2.1. Phuang phap phan lap cac hgp chat: 
Phan lap cdc hgp chdt trong nam linh chi bdng 

sdc ky cgt (CC) va sdc ky Idp mdng (TLC). Sdc ky 
cgt dugc tien hanh vdi chdt hap phy Id sephadex 
LH-20; silica gel pha thuimg (0,040 - 0,063 mm, 
Merck), pha dao YMC-18. TLC dugc thyc hi?n 
tren ban mdng trdng sdn DC-Alufolien 60G F2H 
(Merck), RP-18 (Merck). Phdt hi?n chdt bdng den 
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tit ngo^i d hai budc sdng 254 nm vd 366 nm ho§c 
dung thuoc thu la dung djch HjSOi 10 % trong 
ethanol; nhung ban mdng trong thuoc thiir, sdy khd 
roi hg ndng tren bip di?n dl phdt hien \k chdt. 

2.2.2. Phuang phdp xdc djnh cau true hod hgc 
cac hgp chat: 

Xdc djnh cau triic cac hgp chdt phan lap dugc 
dya tren cdc thdng so vdt ly va cdc phuang phdp 
pho bao gom: dilm chay, phd khoi lugng, phd 
cgng hudng tir hat nhdn mgt chilu. 

Diem chay dugc do tren mdy Kofler micro-
hotstage. 

Pho khdi lugng phun mii dien tii (Electron 
Spray Ionization Mass Spectrometry, ESI-MS) 
dugc do tren mdy AGILENT I IOO LC-MSD Trap. 

Phd cgng hudng tir hat nhan dugc do tren may 
Advance 500-Bruker AM500 FT-NMR. Chdt ngi 
chudn la tetramethyl silan (TMS). 

2.3 Chiet xudt vd phdn lap 

4,3 kg nam linh chi chiet ndng bdng MeOH 
vdi ty I? dugc li?u/dung mdi la I : 15, d 65°C, 
trong thdi gian 3 gid x 3 ldn. Ggp cac djch chiit, 
cat thu hdi dung mdi dudi dp sudt gidm vd cd 
each thiiy den cdn (260 g). Hda tan hoan todn cdn 
trong nudc vd chiet lan lugt vdi cdc dung mdi n-
hexan, dicloromethan, n-butanol vdi ty I? 1 : 1, 
Idc 3 lan, ggp dich chiet, cat quay dudi dp suat 
giam thu dugc can n-hexan (24,2 g), cdn 
dicloromethan (70 g), cdn butanol (62,67) vd cdn 
nudc (47,3 g). 

Tir cdn nudc 10,4 g (luu mdu 36,9 g) tiln 
hdnh phdn Idp bdng sac ky cgt vdi chdt hdp phy la 
sephadex LH-20, dung mdi Id methanol thu dugc 
3 phan dô in (ky hi^u la Al, A2 va A3). Phan 
do?n A2 (2,57) cho qua cgt sdc ky silica gel pha 
dao, rira gidi bdng h? dung mdi gradient aceton -
nudc (I : 2; I : 1; 2 : I; 5 ; I) thu dugc 8 nhdm 
phdn do^n ky hi?u tir BI -> B8. Nhdm phan dogn 
B4 (0.41 g) dugc tiln hanh phan Igp bdng sdc ky 
cgt silica gel pha thudng, h? dung mdi rira giai la 
dicloromethan - methanol (10: 1; 7 : I; 5 : 1; 3 : 
1) thu dugc hgp chat 2 (23,9 mg), hgp chat 3 
[9.9mg) vd 4 phan dogn (ky hi?u tir Cl -> C4). 
Hda tan phan dogn C2 (70,7 mg) bdng lugng tdi 

thieu methanol, tach lay phdn khdng tan, nja tua 
nhieu ldn bdng MeOH, cd phan tua sach dudi dp 
sudt gidm thu dugc hgp chdt 1 (18,9 mg). 

Chat 1: dang bdt mau trdng, ndng chdy d nhiet 
dg 25{fC it tan trong MeOH, tan trong DMSO; 
EI-MS tn/z: i 12,03 [M*]. Phd 'H-NMR (500 MHz, 
DMSO): 8H 10,99 - 10,79 (2H, s, NH), 7,38 (IH, 
d, y = 8 Hz, H-6), 5,45 (IH, d, 7 = 7,5 Hz, H-5). 
Phd ''C-NMR (125 MHz, DMSO): C-5 (IO0,2), 
C-6 (142,1), C-4 (164,3). C-2 (151,5). 

Chat 2: bgt mdu trdng, nhiet dg ndng chay 
234,5 - 235,5°C, tan trong MeOH; El-MS m/z: 
267,241 [M^]. Phd ' H - N M R (500 MHz, MeOD), 
5H 3,77 (IH, dd, 7 - 3 , 12,5 Hz, H5^), 3,75 (2H, s, 
NHj), 3,91(1 H, dd, J = 2,5, 12,5 Hz, H-5'a), 4,19 
(1H, q, H^"), 4,35(1 H, m, H-3'), 4,76 (1H, t, / = 
5,5, 11,5 Hz, H-2'), 6,00 (IH, d, J = 6,0 Hz, H-l'), 
8,21 (IH, s, H-2), 8,33 (IH, s, H-8). Phd ' t N M R 
(125MHz, MeOD): C-5' (63,4), C-3' (72,6), C-2' 
(75,4), C-4' (88,1), C-r (91,2), C-5 (113,6), C-8 
(119,4), C-4 (141,9), C-2 (146,2), C-6 (153,5). 

Chat 3: Bpt mdu trdng nga; nhi^t dg ndng chay 
202 - 203°C; EI-MS m/z: 154,12 [M^]. Pho 'H-
NMR (500 MHz, CDCl.,), 5i[ 6,72 (IH, d, J = 9,0 
Hz, H-3), 6,87 (1H, dd. J = 3,0, 9,0 Hz, H-4), 7,31 
(IH, d,y=3,0 Hz, H-6). Pho "C-NMR(125 MHz, 
MeOD): 5c C-l (116,7), C-3 (117,9), C-6 (117,9), 
C-4 (122,8), C-5 (150,1), C-2 (155,9), C-7 (175,0). 

3. Ket qua va ban luan 
Chat 1: Dang bgt mau trdng, ndng chdy d 

nhi?t dg 250''C, KEPT Id 112.03. Phd '̂ C-NMR 
(125 MHz, DMSO) kit hgp vdi pho DEPT cho 
thdy cd 2 nhdm -CH= d 100,2 va 142.1 ppm, 2 
nhdm >C=0 d 151,5 va 164,3 ppm. Phd 'H-
NMR (500 MHz, DMSO) cho thay cd 2 proton 
methin kl ndi ddi (-CH=) d 5,45 (IH, d,y = 7,5 
Hz, H5) va 7,38 (IH, d, 7 - 8 Hz, Hz), 2 proton d 
10,99 - 10,79 (2H, s) cua nhdm NH. Tir nhu-ng 
da ki?n phd d tren so sanh vdi dif li?u phd hgp 
chat uracil cdng bd trong tdi li?u Iham khdo [4], 
[13] cd the suy ra hgp chat 1 thupc nhdm acid 
nucleic cd ten ggi la pyrimidin-2,4(lH^H)-dion 
hay uracil. 

Chat 2: Chdt bgt mdu trdng, nhi?t dg ndng 
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chay 234,5 - 235,5X. Tren phd 'H-NMR ciia 
hgp chdt 2 nhdn thdy sŷ  xuat hien ciia 2 tin hieu 
proton viing trudng 8,21 (IH, s, H-2) va 8,33 (IH, 
s, H-8), dugc cho la do anh hudng cua hai nitro 
ben canh trong phdn tu. Mat khac su xuat hien 
cua 5 proton d khodng 3.77 din 4.76 vd mdt 
oxygenated proton d 6,00 the hien sy cd mat cua 
vdng iaeton 5 canh the hydroxyl d cdc vj tri 
2'->5'. Tren phd '^C-NMR va DEPT cua hgp 
chat 2 chi thay xudt hien tin hieu cua 10 nguyen 
tiir carbon, trong dd cd I nhdm methylen, 6 nhdm 
methin ciing vdi 3 carbon bdc 4. Tir co sd nhiJng 
Avt kien tren, ket hgp so sdnh vdi nhiing dU lieu 
phd trong tdi lieu [7], [8] nhdn thdy hgp chdt 2 
chfnh la adenosin. 

Chat 3: Chdt mau trdng nga; nhiet dg ndng 

o 
3 U4 

NH" 

O4N', 

chay 202 - 203'*C. Tren pho 'H-NMR cua hop 
chat 3 nhdn thdy tin hi?u cua cdc proton tham t̂ i 
vimg 5H 6,72 - 7,31 ppm. Trong do nhdn thorn 
dugc the tai 3 vi tri 1, 2 va 5 do xuat hien cdc tin 
hieu cua 3 proton cdn lai dac tnmg cua vj tri 3,4 
vd 6 tai 5H 6,72 (IH, d, 7 = 9.0 Hz, H-3), 6,87 
(IH, d d , y = 3 , 0 , 9,0 Hz, H^) , 7,3! (IH, d,./ = 
3,0 Hz, H-6). Pho '^C-NMR cho thay sy cd m t̂ 
ciia carbon viing trudng thdp the hydroxy d 5c C-
5 (150,1) va C-2 (155,9), carbon bdc 3 thuge 
nhdn tham d 5c C-3 (117,9), C-6 (117,9), C-4 
(122,8) va tin hieu carbon cua nhdm acid COOH 
(C-7) d 6c 175,0. Tir du' lieu phdn tich phd d tren 
ket hcrp vdi so sdnh dD' lieu phd trong tai lî u 
tham khao [5], hgp chat 3 du doan la acid 2,5-
dihydrobenzoic hay acid gentisic. 

1 N 

3̂  
HO 

^OH 

Hinh I. Cac hgp chat phan Idp tir phdn doan nudc cua nam linh chi (1 - 3) 

Trong dugc lieu, adenosin cd trong thanh phan 

ciia Gledilsiaaquatica Marsh., Loliumperenne L.... 

[8], [7]. Tir sgi ndm cua Ganoderma capense, 

adenosin da dugc Yu G. J. vd cdng su phdn lap ldn 

ddu tien vdo ndm 1979. Ndm 1985, nhdm nghien 

cim ciia Shimizu A. da tdch adenosin tir hdn hgp 

cac nucleosid trong dich chiet nudc ciia ndm linh 

chi va chung minh tdc dung uc che kit tap tilu cdu 

cua nucleosid ndy [12]. Hien nay, adenosin dugc 

sir dung nhu mdt loai thudc cd tac dung chong 

loiin nhjp tim, chdng viem va ire chi h§ than kinh 

trung uang [11]. 

Uracil ldn ddu tien dugc phan lap tir nam linh 

chi. Id mpt trong 4 lo^i nucleobase trong RNA. 

dugc tim thdy trong trdi khd qua (Momordica 

charantia L.) [4], trong lodi Spongilla wagner [13].-

Acid gentisic (acid 2,5-dihydrobenzoic) la 

mgt ddn xudt cua acid benzoic, dugc tim thay 
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trong rugu vang [6]. Theo nhdm nghien cihi ciia 

Ashidate K. (2005), acid gentisic cd tdc dyng ire 

chi qud trinh oxy hda LDL vd ire che sir hinh 

thanh cua cholesterol ester hydroperoxyd [14]. 

Nghien cuu chi ra tac dyng chong oxy hda in 

vitro ciJa acid gentisic thu nghiem tren md hinh 

ty thi gan chugt bj cd lap (REM) vd hdng cau 

ngudi. Sy cd mjt cua acid gentisic (GA) trong 

qud trinh chieu xa lam gidm dang kl mijc dg pha 

hiiy chdt beo va protein trong REM gdy bdi buc 

x? gamma. Hon nifa, GA bdo ve hdng cau ngudi 

chong lai sy phai nhilm bdi cdc buc xa gamma. 

Cac tdc dyng chdng oxy hda cua acid gentisic 

dugc cho Id do dac tinh ciia cac nhdm phenoxyl 

trong cdng thiirc phan tir [15]. 

Trong cdc nghien ciru trudc ddy, nhdm tdc 

gid dd phan lap dugc 2 hgp chdt ergostan 

(ergosterol vd ergosterol peroxyd), 5 hgp chdt 

lanostan triterpen gdm ganodermadiol, ganoderiol 

F, lucidadiol, acid lucidenicN, ganodermanontriol 

tir ndm linh chi thu hdi t^i Qudng Nam [9], [10], 

Ket qud ciia nghien ciiru tilp theo ndy bd sung 

them ca sd dij li?u ve hda hgc cua hai hgp chat 

nhdm acid nucleic va mpt dan chat nhdm acid 

benzoic gdp phdn lam ca sd de xay dung ddu 

vdn tay hda hpc cua ndm linh chi thu hai t̂ ii 

Qudng Nam. 

4. Ket luan 

Bdng cdc phucmg phap sdc ky da phdn lap 

dugc 3 hgp chat tir phan doan nudc cua nam linh 

chi thu hdi tai Qudng Nam. Dya vao cdc kit qua 

phd nghiem vd so sdnh vdi diJ lieu phd cdng bo 

trong cac tai lieu tham khdo da nhdn dang dugc 

cdc hgp chdt nay Id uracil (1), adenosin (2) va 

acid gentisic (3). Trong dd hgp chdt I vd 3 ldn 

ddu tien phdn Idp tir ndm linh chi. 

Loi cam an: Nghien ciiu ndy dugc idi trg bai quy 

phdt trien khoa hoc va cdng nghe qudc gia 

NAFOSTED: 106.99-201}.47. Nhom tdc gid xin chdn 

thdnh cam an si/ giiip dd cua Vifn Hoa Hgc - Vien 

Hdn Ldm Khoa Hgc trong viec do dir lieu pho cua cdc 

hgp chdt tinh khiet. 
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