Tap chi Khoa hoc PHQGHN: Khoa hoc Y Duoc, Tép 32, S62 (2016) 58-62

Thanh phan triterpen khung ursan phan lap tu ré cay Pan sam
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Tém tit

Dan sam (Salvia miltiorrhiza Bunge) duoc trdngd Tay Béc 1a mot trong nhing cay thudc quan trong va co
gia tri st dung cao. Trong chwong trinh nghién ctru va phat trién duoc liéu Tay Bic, trén co s¢ st dung cac
phuong phap sac ki da phan 1ap dugc hai hop chét triterpene nim vong khung ursan tir ré cay dan sam thu hai &
Lao Cai. C4u trac hoa hoc cua hai hop chit nay duge xac dinh 1a acid ursolic (1) va acid 28-Hydroxypomolic (2)
dua trén cac dir liéu phd khéi lwong va cong huong tir hat nhan két hop so sanh véi dit liéu phd duge cong bd
trong tai liéu tham khao. Py 1a cong bd dau tién vé thanh phan triterpen cta cay dan sim trong ¢ Viét Nam.

Nhén ngay 16 thang 8 nim 2015, Chinh sira ngay 10 thang 9 nam 2015, Chép nhan ding ngay 05 thang 12 nim 2016
Tir khoa: Dan sam, Salvia miltiorrhiza, ursolic, 25-Hydroxypomolic.

1. Pit van dé

Pan sam (Salvia miltiorrhiza Bunge), con
duoc goi la huyét sam, xich sam la mot loai
thuc vat séng lau nam thuéc ho hoa moi
(Lamiaceae) [1-3]. Pay la loai ban dia cua
Trung Quéc va duge nhép ndi vao nudc ta [3].
Trong y hoc c¢b truyén, r& dan sim duogc st
dung dé phong va diéu tri mot sb ching bénh
lién quan tdi tim mach va dot quy nhu suy tim,
tim hoi hop, dau tirc nguc, thip khép, viém
khéi, than kinh suy nhugc, nhirc dau mat ngu
va dugc ding lam thudc bod. Cac nghién ctru
khoa hoc hién dai da ching minh dan sam cé
tac dung tic ché su phat trién cua xo gan, bao vé
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cac md than khoi thuong ton do bénh dai duong
gdy ra, chéng bénh viém va ton thuong tuy cap
tinh, tic dung bao vé hé tim mach, va trc ché su
phat trién cia cac t& bao ung thu & nguoi va
HIV [4, 5].

Céc nghién ciru vé thanh phan héa hoc chi
ra rang ré& ciy dan sim c6 chira nhiéu diterpene
khung abiatan hay con goi 1a cac tanshinon nhu
la tanshinon IIA, cryptotanshinon, tanshinon I,

. ¢6 mau do tao nén mau dic trung cta dan
sam va cac acid phenolic hitu co phan cuc nhu
salvianolic acid A-E cung mot sé thanh phin
khac bao gdm sterol, acid béo va polysaccharid
[6, 7]. Cay Dan sdm ngay cang duoc trong
nhiéu dic biét 1a cac tinh Tay Béc bao gém Lao
Cai, Ha Giang. Tuy nhién, ¢ nudc ta cho dén
nay cé rat it nghién ctru vé thanh phan hoa hoc
va tac dung sinh hoc cua duogc li¢u dan sam di
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thuc. Nam 2013, nhom nghién ctru Vién Dugc
lidu 14n ddu tién nghién ciru vé thanh phan hoa
hoc ré cay dan sam di thyc cong bd phan 1ap va
xac dinh 3 thanh phan tanshinon chinh 1a
tanshinon I, IIA va cryptotanshinon [8]. Nam
2014, nhom nghién ctru Ngé Qudc Luat va
cong su nghién ciru vé thuc vat hoc va khao sat
thanh phan chit chinh tanshinon IIA cua dan
sam thu hai & cac dia diém khéc nhau cua Viét
Nam [9].

Trong chuong trinh nghién ciru va phat
trién duoc liéu Tay Bic, budc diu nghién ciru
thanh phan hoat chat clia dan sdm, chung t6i da
phan 1ap duoc va xac dinh thém hai thanh phan
tanshinon 1a trijuganon B va dihydrotanshinon I
tr phan doan hitu co it phan cuc giau tanshinon
[10]. Tiép tuc nghién ctru cac phan doan phan
cuc hon, ching t6i dd phan l1ap duoc hai hop
chét triterpen khung ursan 14 acid ursolic (1) va
acid 2f-hydroxypomolic (2). Theo do, bai bao
nay trinh bay vé phan lap va xac dinh cau triic
hoa hoc cua hai hop chat triterpen méi duoc
phan lap tir dan sam trong & Lao Cai, Viét Nam.

2. Pbi tugng va phwong phap nghién ctru

2.1. Béi twong nghién ciru

Mau cay dan saim dugc thu hai vao thang 10
nim 2014 tai huyén huyén Bic Ha, tinh Lao
Cai, sau mdt nam tréng. MaAu thuc vat da duogc
Vién Dugc liéu giam dinh tén khoa hoc la:
Salvia miltiorrhiza Bunge., mau dugc luu giir
tai Khoa Y Duoc, PHQGHN.

2.2. Dung moi, hoa chat

Céc dung méi dung trong chiét xuat, phan
lap nhu methanol (MeOH), n-hexan, ethyl
acetat (EtOAc), va dicloromethan (DCM) déu
dat tiéu chudn cong nghiép va duoc chung cat
lai truée khi diung. Dung méi phéan tich gom
MeOH, n-hexan, EtOAc, H,O dung dé phan
tich sic ky déu dat tiéu chuidn phan tich.Pha
tinh dung trong sic ky cot 1a silica gel pha
thuong (0,040 - 0,063 mm, Nicalai Tesque Inc.,
Nhat Ban), YMC ODS-A (50um, YMC Co.
Ltd., Nhat Ban). Ban mong trang sin trén dé
nhom loai pha thuong Kieselgel 60 Fps4 va pha

dao TLC Silica gel 60 RP-18 F254s (Merck,
Damstadt, Duc). Phat hién chit bang dén tur
ngoai ¢ hai budc song 254 nm va 365 nm hodc
dung thudc thir 1a dung dich H,SO, 10 % ho
néng dé phat hién vét chat.

2.3. Thiét bi, dung cu

Diém néng chiay duoc do trén may Stuart
SMP3 (Sanyo, Nhat Ban). Phd khéi ion hoa
phun mu dién t&¢ (ESI-MS) duoc do trén may
AGILENT 1260 Series LC-MS ion Trap
(Agilent Technologies, Hoa Ky). Phd cong
huong tir hat nhan mét va hai chiéu dugc do
trén may JEOL ECX 400 (Jeol, Nhat Ban) va st
dung dung mo6i CDCI;/CD;0D, chit noi chuan
la tetramethylsilan (TMS).

2.4. Chiét tach va phan ldp chdt

Mau ré dan sam (1000 g) sau khi rira sach,
phoi khé, thai nhé duogc chiét k§ bang dung moi
ethanol 80% 3 1an (mdi 14n 3 L) sir dung thiét bi
chiét siéu am & 40 °C trong 5 gio. Cac dich
chiét ethanol thu dugc dugc loc qua glay loc,
gom lai va cét loai dung moi dudi ap sut giam
cho 245 g cao chiét tdng ethanol. Liy 100 g cao
chiét hoa tan trong nude cat (700 mL) va chiét
phan bd bang hexane va etyl axetat (mdi dung
modi 3 lan, mdi lan 700 mL). Cac phan doan
hexane, etyl axetat dugc cat loai dung mdi dudi
ap suét giam dé thu duoc phan doan twong tmg
hexane (5 2 g) va etyl axetat (33,8 g)

Tién hanh phan doan dich chiét etyl axetat
(33,0 g) trén cot sac ky silica gel (P85 mm x 90
mm) v6i hé dung mdi c6 dd phan cuc ting dan
bao gém hexane-EtOAc (5:1—1:1, v/v, moi
phan doan 600 mL) va tiép sau la CHCl;-
MeOH (10:1—1:1, v/v, mdi phan doan 500
mL) thu dugc 7 phan doan ky hi¢u 1a F1~F7.

Tir phan doan F5 (8,3 g), chay sic ky cot
silica gel (045 mm % 350 mm) véi h€ pha dong
CHCIL3-MeOH (15:1, v/v, 2,5 L) thu duoc 6
phan doan nhé hon la F5.1~F5.6. Tiép theo,
tinh ché phan doan nho F5.2 (815 mg) bang séc
ky cot pha ddo YMC C-18 st dung h¢ dung moi
rua gidi MeOH-H,O (4:1, v/v, 2,0 L) thu duogc
hop chat s6 2 (48 mg). Phan doan F.5.2.4 duoc
tinh ché bang sic ky cot silica gel dung hé pha
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dong 1a CHCIs-Etyl acetat (35:1, v/v) thu dugc
hop chit 1 (53 mg).

Hai hop chét phan lap duoc (1 va 2) duoc
xac dinh cau trc hoa hoc trén co s¢ cac
phuong phap hda Iy bao gom phuong phap
cong huong tu hat nhan NMR (Nuclear
Magnetic Resonance) va phd khoi MS (Mass
Spectroscopy). Cau trac héa hoc cua hai hop
chat dugc minh hoa trong hinh 1.

3. Két qua va ban luin

3.1. Tinh chdt vt Iy va so liéu phé cia cdc chat
phdn ldp dwoc

Chit s6 1 (acid Ursolic): Chat bot mau
trang; Mp 291°C;[a] -64° (¢ 0,8, CH;OH);

ESI-MS: m/z 457 [M + H]"; 1H NMR (400
MHz, CDCl): d 5,26 (1H, br s, H-12), 3,35
(1H, m, H-3), 1,27 (3H, s), 1,15 (3H, s), 1,08
(3H, s), 0,98 (3H, s), 0,91 (3H, s), 0,78 (3H,
s) (cac tin hiéu CH), 0.88 (3H, d, J = 5,2 Hz,
29-CH;), 0.76 (3H, d, J = 6,0 Hz, 30-CHs);
13C NMR (100 Hz, CDCLy): & 39,0 (C-1),
27,1 (C-2), 79,1 (C-3), 39,1 (C-4), 55,8 (C-5),
18,8 (C-6), 33,2 (C-7), 39,7 (C-8), 48,0 (C-9), 39,5

30

23

acid Ursolic (1)

3.2. Bién lugn xdc dinh cong thirc hoa hoc cua
cac chat

Hop chit 1 thu duoc 1a chit bot mau tring
va duogc xac dinh cau tric dua trén cac hing sb
vat 1y, s6 liéu phd khéi va phd cong huong tir
hat nhan "H va >C NMR trong phén 3./. Phd
NMR cta chat 1 mang dic trung ciia mot

(C-10), 24,6 (C-11), 126,0 (C-12), 138,7 (C-13),
42,1 (C-14), 28,4 (C-15), 24,6 (C-16), 48,3 (C-17),
53,3 (C-18), 39,4 (C-19), 39,0 (C-20), 31,0 (C-21),
37,3 (C-22), 28,4 (C-23), 15,6 (C-24), 15,8 (C-25),
17,1 (C-26), 23,7 (C-27), 181,1 (C-28),
17,3 (C-29), 21,4 (C-30).

Chit s 2 (acid 2-Hydroxypomolic): Chét
bot mau tring;[a]7 = 38° (¢ 0.6, CH;OH); ESI-
MS: m/z 489 [M + H]"; 'H NMR (400 MHz,
CD;OD): § 5,20 (1H, br s, H-12), 3,86 (1H,
ddd, J = 11,2, 9,6, 4,0 Hz, H-20), 3,23 (1H, d,
J = 9,6 Hz, H-3a), 1,68 (3H, s), 1,45 (3H, s),
1,28 (3H, s), 1,25 (3H, s), 0,98 (3H, s), 0,92
(3H, s) (6 tin hiéu metyl bac 3), 1.16 (3H, d,
J=4.0 Hz, H-30); °C NMR (100 Hz, CD;0D):
5 42,7 (C-1), 67,1 (C-2), 80,1 (C-3), 39,0 (C-4),
49,3 (C-5), 19,3 (C-6), 34,0 (C-7), 41,2 (C-8),
48,2 (C-9), 39,4 (C-10), 24,7 (C-11), 129,3
(C-12), 140,0 (C-13), 43,1 (C-14), 29,2 (C-15),
26,6 (C-16), 48,5 (C-17), 55,0 (C-18), 73,6
(C-19), 42,5 (C-20), 27,1 (C-21), 39,5 (C-22),
29,6 (C-23), 22,4 (C-24), 16,6 (C-25), 17,5 (C-26),
24,9 (C-27), 182,3 (C-28), 27,3 (C-29), 16,9
(C-30).

acid 24-Hydroxypomolic (2)
Hinh 1. C4u tric phan tir ciia acid ursolic (1) va acid 28-hydroxypomolic (2).

triterpen khung ursane [11]. Pho *C NMR xuat
hién tin hi¢u cong hudng cia mot nhom axit
cacboxylic (COOH) tai ¢ 181,1 (C-28), hai olefin
cacbon ctia ndi d6i C-12/C-13 tai § 126,0 (C-12)
va 138,7 (C-13) va mét oxymethine cacbon tai J
79,1 (C-3). Két hop so sanh véi sb liéu phd *C
NMR, diém chay va do quay cuc ctia hop chat 1
voi hop chét ursolic acid thay hoan toan phi hop
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[12], cho phép x4c dinh hop chit 1 chinh la
ursolic acid, mét thanh phén héa hoc da duoc
cong b tir dan sim nhung 1an dau tién phéan lap
duoc tir dugc liéu nay tréng O nuoc ta.

Hop chét 2 thu dugc & dang bot mau tring.
Trén phé ESI-MS cua 2 xuit hién peak ion tai
489 [M+H]" phu hop véi cong thic phan tir 1a
C30H4305.Ph6 "H NMR cua 5 mang dac diém
dic trung cia hop chét triterpene khung ursane
véi cac tin hi¢u cia 6 nhom methyl bac 3 tai d
1,68 (3H, s), 1,45 (3H, s), 1,28 (3H, s), 1,25
(3H, s), 0,98 (3H, s), 0,92 (3H, s) va mdt nhém
metyl bac 2 dac trung 6 1,16 (3H, d, J=4,0 Hz,
H-30). Trén phé cling xac nhan sy c6 mait cua
mot proton olefin tai 6 5,20 (1H, br s, H-12) va
2 proton oxymetin tai ¢ 3,86 (1H, ddd, J= 11,2,
9,6, 4,0 Hz, H-2a) va 3,23 (1H, d, J = 9,6 Hz,
H-3a). Phdé C-NMR cia 2 xuit hién 30 tin
hi€u cacbon ctia khung triterpene Csq, trong do
c6 mdt cacboxylic cacbon & trudng thap J 182,3
(28-COOH),2 olefin cacbon tai 6 129,3 (C-12),
140,0 (C-13) dic trung cua ndi doi C-12/C-13
cung voi 2 oxymetin cacbon tai § 67,1 (C-2) va
80,1 (C-3) [11]. Tir nhimg dir kién phd trén két
hop v6i so sanh s liéu phd 'H va *C NMR cua
2-hydroxypomolic acid dugc cong bd trong tai
lidu thay hoan toan phu hop [13]. Nhu vay hop
chat 2 duoc xac dinh 1a 2A-hydroxypomolic
acid, day 1a 1an dau tién dugc phéan lap duoc tir
dan sam ciing nhu céc loai thudc chi Salvia.

4. Két luin

Béng cac phuong phap sic ky két hop voi
cac phuong phap phan tich phd hién dai, ching
t6i dd phan 1ap xac dinh ciu trac phan tr cia 2
hop chat triterpen nim vong khung ursan 13
acid ursolic (1) va acid 2f-hydroxypomolic (2).
Day 1a cong bd dau tién vé thanh phan triterpen
c6 trong cdy dan sam trong & Viét Nam va hop
chat 2 (acid 2f-hydroxypomolic) lan dau tién
phan 1ap duogc tir dan sam ciing nhu chi Salvia.
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Triterpenen Ursan Frame Isolated from the Roots
of Salvia Miltiorrhiza Bunge Growing in Vietnam
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Abstract: Danshen (Salvia miltiorrhiza Bunge) cultivated in the Northern West region of Vietnam
is one of the most important and highly valuable medicinal plants. In our study course on medicinal
materials of the Northern West region, using chromatography methods resulted in the isolation of two
ursane-type pentacyclic triterpenes from the roots of danshen collected in Lao Cai. Their structures
were identified as ursolic acid (1) va 2f5-Hydroxypomolic acid (2) on the basis of spectroscopic data
including mass spectrometry and nuclear magnetic resonance spectra together with comparison with
those reported in the literature. This is the first report of triterpene components from danshen
cultivated in Vietnam.

Keywords: Salvia miltiorrhiza, ursolic acid, 25-Hydroxypomolic acid.



