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Tom tit
Tir phin dogn nuée cia nam linh chi (Ganoderma lucidum (W. Curtis ex Fr.) P. Karsl.). bing céc phuomg phap sic ky két
hgp v6i cic phuong phap phé va cic dit liéu héa 1y. d4 phan Kp va nhin dang céu tritc cia 2 hop chit thudc ddn chét cia acid
nucleic gdm uracil (1), adenosin (2) v mt din chil cua acid benzoic, acid gentisic (3). Trong d6 hop chat | va 3 Iin ddu tién
phan kap tir nam linh chi.
Tir khéa: Ndm linh chi, Uracil, Adenosin, Acid gentisic
Summary
Derivatives of nucleic and ben2oic acids isolated from G

Tucidum coll din Q D. g
Study on chemical compositions of the water fraction of methanol extract of Gunoderma lucidum (Fr.) Karsi.
(Ganodermataccae) resulted in isolation of 3 compounds (1 — 3). Their structures were identified by comparing their

physicochemical and spectroscopic data to published values for three dervatives of nucleic acid including uracil (1),

adenosine (2) and benzoic acid. genlisic acid (3)

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

1. Dt vén d&

Ném linh chi (Ganoderma lucidum (W, Curtis
ex Fr.) P. Karst.) 1a mét loai duge li¢u quy, duge
sir dyung tir rat lau trong y hoc cé truyén ctia cic
nude Trung Quéc, Han Quéc, Nhat Ban va mét
s6 nube Doéng A khac trong d6 c6 Viét Nam.
Theo y hoc hién dai. ndm linh chi duge sir dung
trong phong va diéu tri cic bénh vé tim mach; ho
hap: gan, mat; thip khop; tiéu dudng; ung thu;...
(1], [2), [3); véi cac tac dung chinh nhu: ha
cholesterol mdu, ha dudng huyél; cai thién chirc
nang vo thuong than, duy tri chirc ning nji liél;
ngan ngira va diéu tri ung thy; chdng di img;... [1].

Hién nay, trén thé gigi c6 khoang hon 2000
bai bdo khoa hoc v& nim linh chi duoc ghi nhan
tir ky thudt nudi trdng, x4c dinh thanh phin héa
hoc cho dén cic hoat tinh sinh hoc, duoc ly, cong
nghé chiét xudt bao ché,... (lhéng ké cua hé lhf')ng
ScienceDirect vai tir khéa Ganoderma lucidum).
@ Viét Nam, nghién ciru vé ndm linh chi thuong
tap trung trén cac linh vire nudi trdng va cac tac
dyng duge Iy, nhimg nghién ciru vé thanh thanh
phin héa hoc con khé it.

Trong bai bao nay, chiing t5i trinh bay két qua

phan 1ap va nhan deng cdu tric héa hoc cia mdt
56 hop chét tir phan doan nudce ndm linh chi lam
co s& cho vige xdy dung tiéu chuan nguyén liéu
va gop phin b sung thém dir ligu khoa hee vé
thanh phan hoa hoc cia nédm linh chi thu héi tai
Quang Nam.

2. Nguyén liéu va phwong phép nghién ciru

2.1. Nguyén ligu

Mau nghién ciru la nam linh chi thu hai tir 4
nhién tai Tién Phude — Quang Nam va duge
giam dinh tén khoa hoc bdi TS. D3 Hiru Th,
Vién Sinh thai va Tai nguyén sinh vat thugc Vién
Han lam Khoa hoc va Cong nghé Viét Nam. Mau
nghién ciru duge luu tai khoa Hoéa Thyc vat -
Vién Dugc liéu.

2.2, Pinrong phdp nghién ciru

2.2.1. Phuang phap phan lap cac hop chat:

Phan 1ap cic hop chét trong ndm linh chi bing
shic ky cdt (CC) va séc ky 16p méng (TLC). She ki
ot dugc tién hanh vai chit hip phy la sephadex
LH-20: silica gel pha thuong (0,040 — 0,063 mm,
Merck), pha dao YMC-18. TLC dugc thyc hién
trén ban mong trang sin DC-Alufolien 60G F
(Merck), RP-18 (Merck). Phét hién chét bing dén
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nr ngoaj & hai budc séng 254 nm va 366 nm hozc
ding thude thir 1 dung dich H,SO, 10 % trong
ethanol; nhing ban mong trong thudc thiy, siy kho
16i ho néng trén bép dién ¢ phat hién vét cht.

2.2.2. Phuong phap xdc dinh céu tric hoa hec
céc hop chét:

Xéc dinh céu tric céc hop chét phan lip dwoc
dya trén céc thdng sb vt 1y va cic phuong phap
phd bao gdm: diém chay, phé khéi lugng, phd
cong hudmg tir hat nhan mét chiéu.

Diém chay dugc do trén may Kofler micro-
hotstage.

Phé khéi lugng phun mir dién tir (Electron
Spray lonization Mass Spectrometry, ESI-MS)
duoc do trén may AGILENT 1100 LC-MSD Trap.

Phé cong hudng tir hat nhan duoc do trén may
Advance 500-Bruker AMS500 FT-NMR. Chat ni
chuan [ tetramethyl silan (TMS).

2.3 Chiét xudt va phan ldp

4,3 kg nam linh chi chiét néng bing MeOH
voi ty 1¢ dugc ligw/dung méi 1a | : 15, & 65°C,
trong thosi gian 3 gidy x 3 I4n. Gop cac dich chiét,
cit thu hdi dung méi dudi dp sudt giam va cb
céch thity dén cin (260 g). Hoa tan hoan toan cén
trong nudc va chiét ln Iugt véi cac dung méi n-
hexan, dicloromethan, n-butanol véi ty 1& 1 : 1,
lic 3 lan, gdp dich chiét, cit quay dudi dp sudt
giam thu dugc cin n-hexan (24,2 g). cin
dicloromethan (70 g), can butanol (62,67) va cin
nuée (47,3 g).

Tir cgn nuée 10,4 g (lwu miu 36,9 g) tién
hanh phan I3p bing sic ky cdt vdi chét hap phy la
sephadex LH-20, dung méi la methanol thu dugc
3 phén doan (ky hiéu 14 Al, A2 va A3). Phan
doan A2 (2,57) cho qua cdt she ky silica gel pha
dio, rira giai bing hé dung mdi gradient aceton =
nuée (1:2; 1:1;2:1;5: 1) thu duge 8 nhém
phan doan ky hi¢u tr B1 -> B8. Nhom phan doan
B4 (0.41 g) dugc tién hanh phan I3p bing sic ky
cft silica gel pha thuomg, hé¢ dung méi ria giai la
dicloromethan — methanol (10 : 1; 7: 1;5:1;3:
1) thu duge hop chét 2 (23,9 mg). hop chat 3
(9.9mg) va 4 phén doan (ky hi¢u tir C1 -> C4).
Hda tan phan dogn C2 (70.7 mg) bing lugng 1di

thiéu methanol, tich lay phan khéng tan, rra toa
nhiéu Jan bing McOH, ¢6 phan tia sach duéi ap
suat giam thu dugc hop chit 1 (18,9 mg).

Chit 1: dang bt mau tring, nong chay & nhiét
6 250°C it tan trong McOH, tan trong DMSO;
EI-MS m/z: 112,03 [M"]. Phd 'H-NMR (500 MHz,
DMSO): 8 10,99 ~ 10,79 (2H, s, NH), 7,38 (1H,
d, J = 8 Hz, H-6), 5,45 (1H, d. J = 7,5 Hz, H-5).
Phd "'C-NMR (125 MHz, DMSO): C-5 (100,2),
C-6(142,1), C-4 (164,3).C-2 (151,5).

Chit 2: bot mau tran-V, nhiét d§ néng chay
234,5 - 235,5°C, tan trong MeOH; EI-MS m/z:
267,241 [M"). Phé 'H-NMR (500 MHz, MeOD),
813,77 (1H, dd, J=3, 12,5 Hz, H5'b), 3,75 (2H, s,
NH;), 3,91(1H, dd, J = 2,5, 12,5 Hz, H-5'a), 4,19
(IH, g, H4"), 4,35 (1H, m, H-3Y, 4,76 (1H, 1, J =
5,5, 11,5 Hz, H-2"), 6,00 (1H, d, J = 6,0 Hz, H-1I'),
821 (1H, s, H-2), 8,33 (1H, 5, H-8). Phd "C-NMR
(125MHz, MeOD): C-5' (63,4), C-3' (72.6), C-2'
(75,4), C-4' (88,1), C-1' (51,2), C-5 (113,6), C-8
(119,8), C-4 (141,9), C-2 (146,2), C-6 (153.5).

Chit 3: Bot mau tring nga; nhigt do néng chay
202 - 203°C: EI-MS m/z 154,12 [M']. Phd 'H-
NMR (500 MHz, CDCL,), & 6,72 (1H, d, /= 9,0
Hz, H-3), 6,87 (1H, dd. J = 3,0, 9,0 Hz, H-4), 7.31
(1H, d,J = 3,0 Hz, H-6). Phé "C-NMR (125 MHz,
MeOD): & C-1 (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. Két qua va ban lujn

Chat 1: Dang bot mau tring, nong chay &
nhiét do 250°C, KLPT Ia 112.03. Phé '"C-NMR
(125 MHz, DMSO) két hgp v6i phé DEPT cho
thdy ¢6 2 nhom —CH= ¢ 100,2 va 142.1 ppm, 2
nhém >C=0 & 151,5 va 164,3 ppm. Pho 'H-
NMR (500 MHz, DMSO) cho thiy ¢6 2 proton
methin ké ndi déi (~CH=) ¢ 5,45 (1H,d, J= 1§
Hz, H5) va 7,38 (1H, d, J = 8 Hz, Hz), 2 proton &
10,99 — 10,79 (2H, s) cda nhém NH. Tir nhimg
dir kién phd & trén so sanh véi dir ligu phd hop
cht uracil cdng bé trong tai li¢u tham khao [4],
{13) ¢6 thé suy ra hop chat 1 thuge nhom acid
nucleic ¢6 tén goi la pyrimidin-2,4(1H,3H)-dion
hay uracil.

Chét 2: Chat bt mau tring. nhiét dé nong
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chay 234,5 - 235,5°C. Trén phé 'H-NMR cia
hop chdt 2 nhan thdy sy xuét hién cia 2 tin higu
proton viing truémg 8,21 (1H, s, H-2) va 8,33 (1H,
s, H-8), dugc cho 14 do anh hudng cia hai nitro
bén canh trong phan tr. Mat khac sy xudt hién
ciia S proton & khoang 3.77 dén 4.76 va mot
oxygenated proton ¢ 6,00 thé hién sy c6 mat cha
vong lacton 5 canh thé hydroxyl & céc vj tri
2'-»5'. Trén phdé "C-NMR va DEPT cia hop
chat 2 chi thay xuat hién tin hiéu cia 10 nguyén
tir carbon, trong d6 ¢6 | nhém methylen, 6 nhém
methin cung vai 3 carbon bac 4. Tir co sd nhirng
dir kién trén, két hop so sanh véi nhimg dir liéu
phd trong tai liéu [7], [8] nhan thdy hop chat 2
chinh |2 adenosin.

Chit 3: Chit mau tring nga; nhiét dd nong

chay 202 - 203°C. Trén phé 'H-NMR ciia hgp
chdt 3 nhan thay tin hidu cia cac proton thom tai
ving 8y 6,72 — 7,31 ppm. Trong d6 nhén thom
duge thé tai 3 vj tri 1,2 va 5 do xudt hién cac tin
higu cua 3 proton con lai dic trumg cia vj tri 3,4
va 6 tai 3y 6,72 (IH, d, J = 9.0 Hz, H-3), 6,87
(1H, dd, J = 3,0, 9,0 Hz, H4), 7,31 (IH,d,J=
3,0 Hz, H-6). Phé ""C-NMR cho thay su c6 mit
ciia carbon viing trugng thap thé hydroxy & 8¢ C-
5 (150,1) va C-2 (155,9), carbon bac 3 thuge
nhan thom & 8¢ C-3 (117,9), C-6 (117,9), C4
(122,8) va tin hiéu carbon cua nhém acid COOH
(C-7) & 8¢ 175,0. Tir dir liéu phan tich phé G trén
két hgp vai so sanh dir liéu phd trong tai lig
tham khao (5), hop chat 3 dy doén la acid 2,5
dibydrobenzoic hay acid gentisic.

0]

H.5 U
© OH
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Hinh 1. C4c hop chét phan lp tir phin doan nudc cia ndm linh chi (1 - 3)

Trong dugc liéu, adenosin c6 trong thanh phin
cua Gleditsia aquatica Marsh., Lolium perenne L....
[8], (7). Tir soi ndm cia Ganoderma capense,
adenosin di duoc Yu G. J. va cong sy phan lap lan
dau tién vao nam 1979. Nam 1985, nhom nghién
clru cua Shimizu A. da tach adenosin tir hén hop
cc nucleosid trong dich chiét niréc cia ndm tinh
chi va chimg minh tac dung e ché két tap tiéu ciu
cua nucleosid nay [12). Hién nay, adenosin dugc

sit dyng nhu mot loai thudc cé tac dyng chong
loan nhip tim, chéng viém va tc ché hé than kinh
trung vong [11].

Uracil lan dAu tién duoc phan Iap tir nam lich
chi, la mot trong 4 logi nucleobase trong RNA,
duge tim thay trong trai khd qua (Momordica
charantia L.) (4], trong loai Spongilla wagner [13}.-

Acid gentisic (acid 2,5-dihydrobenzoic) 1
mot din xudt coa acid benzoic, dugc tim Ihdy
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trong ruou vang (6]. Theo nhém nghién ciru cia
Ashidate K. (2005), acid gentisic ¢ tac dung irc
ché qua trinh oxy héa LDL va irc ché sy hinh
thanh cia cholesterol ester hydroperoxyd [14).
Nghién ciu chi ra tic dung chéng oxy héa in
vitro cia acid gentisic thir nghiém trén mé hinh
ty thé gan chujt bj c6 lip (RLM) va héng clu
ngudi. Su ¢6 mat cia acid gentisic (GA) trong
qua trinh chiéu xa lAm giam dang ké mrc do pha
huy chat béo va protein trong RLM gay bai bic
xa gamma. Hon nira, GA bio vé héng cu ngusi
chdng lai sir phoi nhiém boi cac birc Xa gamma.
Cac tac dung chéng oxy hoéa caa acid gentisic
duge cho la do dic tinh cua cac nhém phenoxyl
trong cong thirc phan nr [15].

Trong céc nghién ciru trude day, nhém tac
gia dd phén lip dugc 2 hop chét ergostan
(ergosterol va ergosterol peroxyd), S hop chat
lanostan triterpen gom ganodermadiol, ganoderiol
F, lucidadiol, acid lucid N, ganoder: iol
tir nam linh chi thu hai tai Quang Nam (9], [10].

Két qua coa nghién ciru liép theo nay bd sung
thém co sa dir liéu vé héa hoc cia hai hop chat
nhém acid nucleic va mét dan chat nhom acid
benz2oic gép phin lam co s& dé xay dyng diu
van tay héa hoc cia ndm linh chi thu hii tai
Quang Nam.

4. Két ludn

Béng céc phuong phap sc ky da phan lap
duge 3 hop chét tr phén doan nudc cia nim linh
chi thu hai tai Quang Nam. Dya vao cac két qua
phé nghi¢m vé so sanh vai dir liéu phd cong bd
trong cdc tai liéu tham khao da nhin dang duogc
céc hop chit nay 1a uracil (1), adenosin (2) va
acid gentisic (3). Trong d6 hop chit 1 va 3 lan
dau tién phan I3p tir nAm linh chi.

Lbi cdm on: Nghién ciiu ndy duge 1ai trg boi quy
phét trién khoa hoc va cing nghé quéc gia
NAFOSTED:106.99-2011.47. Nhém 1dc gid xin chin
thanh cdm on sy giip d& ciia Vign Hoa Hoc - Vign
Han Ldam Khoa Hoc trong vige do dit hi¢u pha" cla cdc
hop chat tink khiél.
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