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NGHIEN CU'U KHOA HQC
Tap chi Dwoc liéu, tip 31, so 4/2026 (Trang 257 - 264)

THANH PHAN HOA HQC CUA CAY BO CONG ANH THAP

THU HAI TAI VIET NAM
Tran Huyén Trang*, D6 Hoing Anh*, Lé Hong Vin Anh, Nguyen Thi Thu, Nguyén Thi Hang*,
Vii Thi Digp, Nguyén Tra My, Lé Nguyén Thanh, D6 Thi Ha
Vien Duwoc liéu
#Tac gia cé dong gép nhw nhau trong nghién ciu
*Email: nguyenhang28985@gmail.com
Nhan bai: 15/7/2026 Chﬁ'lp nhén dang: 10/8/2026
Tém tit

Tir cao ethyl acetat ctia bd cong anh thip (Taraxacum officinale F.H. Wigg.), tam hop chit d duoc phan lap bao gbm g-
sitosterol (1), loliolid (2), 65*,95*-vomifoliol (3), acid protocatechuic (4), acid caffeic (5), luteolin (6), luteolin-7-O-glucosid (7)
va luteolin-7-O-rutinosid (8). Cu tric cta cac hop chat nay dugc xdc dinh bing phuong phép pho bao gdm phéd cong huong tir
hat nhan mét chiéu va hai chidu (1D- va 2D-NMR), phd khéi ion héa phun dién tir (ESI-MS) va két hop so sanh véi dir liéu phd
da cong bd. Trong d6, vomifoliol (3) 1an dau tién dugc ghi nhan phan lap tir loi nay. Luteolin (6) dwoc phan 1ap véi lwgng 16n va
dugc biét dén véi nhidu tac dung sinh hoc, tiém ning tré' thanh (g vién cho viéc Iya chon chét danh dau str dung trong dénh gia
chét lwong cia dugc li¢u.

Twr khéa: Taraxacum officinale F.H. Wigg.; Flavonoid; Sterol; Benzofuran, Megastigman, Acid phenolic.

Summary
Chemical Constituents from Zaraxacum officinale F.H. Wigg. Collected in Vietnam

Eight compounds, including f-sitosterol (1), loliolide (2), 65*,9S*-vomifoliol (3), protocatechuic acid (4), caffeic acid (5),
luteoline (6), luteolin-7-O-glucoside (7), and luteolin-7-O-rutinoside (8), were isolated from the ethyl acetate fraction of
Taraxacum officinale F.H.Wigg. Their chemical structures were identified using spectroscopic methods (NMR and ESI-MS) and
comparison with literature data. Notably, vomifoliol (3) was reported for the first time from this species. Luteolin (6) was isolated
in large quantities and is known for its various biological activities, making it a potential marker for the quality assessment of

medicinal materials.

Keywords Taraxacum officinale F.H. Wigg.; Flavonoids; Sterol; Benzofuran Megastlgmane Phenolic acids.

1. Pjt van dé

Bb cong anh thip (Taraxacum officinale F.H.
Wigg., ho Cuc — Asteraceae), con duoc goi 1a bd
cong anh Trung Qudc hodc bd cong anh lin, 1a loai
duoc ligu da duogc st dung tir lau trong 'y hoc ¢cb
truyén & nhiéu qudc gia dé diéu tri cac rdi loan gan —
mét, bénh ly duong ti€u hoa, cac bénh viém va thap
khop [1],[2],[3]. Cho dén nay, trén thé giéi da co
nhiéu nghlen ctru vé thanh phan hoa hoc ctia bd cong
anh thip v6i cac nhom hop chét nhu flavonoid, acid
phenolic, sesqulterpen lacton, sterol, triterpenoid,
carotenoid, coumarin va tinh dau [4],[5], [6]. Bén canh
do, céc nghlen clru hién dai cling cho thay bo cong
anh thap ¢6 nhiéu hoat tinh sinh hoc nhu chong Xy
hoa, chong viém, khang khuan, khang virus, diéu hoa
rn1en dich, chdng béo phi, chdng ung thu va ha dudng
huyét [51,[7].

Tai Viét Nam, bd cong anh thap phan bd chu
yéu & cac tinh mién ndi phla Bic va khu vue Da Lat.
Tuy nhién, cac nghién ctru vé thanh phan hoéa hoc cua
loai nay con kha han ché; dén nay mo6i chi co khoang
05 hop chét duoc phan lap va cong b [8],[9]. Pic
biét, Duoc dién Viét Nam VI hién chua xay dung
chuyén luan dinh lugng hoat chét dbi voi bd cong anh
thap, do d6 viéc kiém soat va danh gia chat luong

dugc liéu van con gap nhiéu kho khan. Xuat phat ttr
thyc tién do, nghlen ciru nay dugc thue hién nhim
phéan 1ap va xac dinh céu trac mot sd hop chat tir bd
cong anh thap, 1am co s& dinh huéng tim kiém hop
chét tiém nang sir dung lam chit chuén (marker) phuc
vu cOng tac tiéu chuan hoa dugc liu.

2. Nguyén vat liéu va phuwong phap nghién
ciru

2.1. Nguyén liéu

Nguyén lidu nghién ctru 14 toan ciy b cong anh
thap, dugc thu hai vao thang 03 ndm 2025 tai Trung
tam Nghién ctru Trong va Ché bién cay thubc Ha Noi,
Vién Dugc ligu (NIMM), Ngoc Hoi, Thanh Tri, Ha
Noi. Mau dugc ThS. Nguyén Quynh Nga va DS. Bao
Viét Qudc, Trung tm Tai nguyén Dugc li¢u, NIMM,
giam dinh 1a Taraxacum officinale F.H.Wigg., thudc
ho Cuc (Asteraceae). Mau tiéu ban (NIMM-20124)
dugc luu gitr tai Phong Ti€u ban, Trung tdm Tai
nguyen Duoc li¢u, NIMM. Sau khi thu hai, mau dugc
say kho & 50°C, dé ngudi va bao quan trong tiii nilon
kin cho dén khi su dung.

2.2. Héa chat, dung méi, mdy méc va trang thiét
bi nghién curu

Dung moéi va hoéa chét st dung trong qua trinh
chiét xuét va phan 1ap dat tiéu chuan PA hoic HPLC.
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Pha tinh ding cho sic ky cot gdbm silica gel 60
(0,040-0,063 mm, Merck), silica gel pha dao (75 um,
YMC Co., Ltd., Nhat Ban), MCI gel CHP20P (75—
150 pm, Mitsubishi Chemical Corporation, Nhat Ban)
va Sephadex™ LH-20 (GE Healthcare, Thuy Dién).
Séc ky 16p mong dwoc thue hién trén ban méng TLC
silica gel 60 F»s4 aluminum sheets (20 x 20 cm) va
TLC silica gel 60 RP-18 F254S aluminum sheets (20 X
20 cm). Vét chét duoc phat hién dudi dén UV & 254
va 365 nm (VL-6.LC, Vilber, Marne-la-Vallée, Phap)
hodc sau khi phun dung dich H2S0410% trong EtOH
96% va sdy nong. Goc quay cuc duge do trén may
MCP-100 polanrneter (Anton Paar, Austria). Pho
NMR duogc ghi trén cac may Bruker AM 500 va 600
FT-NMR Spectrometer (Bruker, Karlsruhe, Dtrc), st
dung tetramethylsilan (TMS) lam chat ndi chuan. Pho
ESI-MS duoc ghi trén hé théng LC-MS/MS két ndi
dau do DAD (Shlmadzu Kyoto, Nhat Ban).

2.3. Chiet xuat va phan lap cac hop chat

Toan cay kho bd cong anh thip (10 kg) duoc
1am nho sau d6 chiét ngdm véi EtOH 70% & nhiét do
phong 3 1an x 3 ngay, ty 1& duogc heu/dung moi 1:8
(kg/L). Loc loai ba dugc li¢u sau do gop cac dich
chiét va cat thu hoi dung méi dudi ap suat giam thu
dugc cao tong EtOH 70% (2,2 kg). Phén tan cao tong
trong nude nong va chiét long - long véi cac dung
moi c6 do phan cuc tang dan: n-hexan va EtOAc
(mdi dung mo6i 3 lan x 8L, vai ty 1€ 1:1). Gop cac
dich chiét twong mg va cat thu hdi dung méi lan luot
thu dugc cao n-hexan (175 g), cao EtOAc (100 g) va
can nude. Cao EtOAc (95 g) duoc phan tach bang sic
ky ¢t silica gel, h¢ dung méi rira g1a1 gradient DCM
— MeOH (100% DCM - 1:1, v/v) va 100% MeOH
thu dugce 14 phén doan (E1 E14) va hop chat 1(70
mg). Phan tach phan doan E2 (7 g) bang sic ky cot
silica gel, h¢ dung mdi rua gidi gradient DCM —
MeOH (20:1 — 1:1, v/v) va 100% MeOH thu duogc 20
phén doan nho (E2.1 — E2.20). Phan doan E2.15 (1 g)
duoc tinh ché bang sic ky cot MCI véi hé dung moi
MeOH — HO (1:3 — 2:1, vAv) thu dugc hop chat 6
(305 mg). Phén doan E6 (10 g) duoc phan tach bang
sac ky cot silica gel, h€ dung mdi rira giai gradient
DCM — MeOH (15:1 — 1:1, v/v) thu dugc 18 phan
doan nho (E6.1 — E6.18). Phan tach phan doan E6.14
(1,5 g) bang sic ky cot pha dao RP-Cis v6i hé dung
moi MeOH — H>O (1:3 — 3:1, v/v) thu dugc 10 phan
doan nho (E6.14.1 — E6.14. 10) Phan doan E6.14.7
(100 rng) duoc tinh ché bang sic ky cot MCI véi hé
dung mdi aceton — nude (1:1, v/v) thu duoe hop chat
7 (20 mg). Phan tach phan doan E8 (6 g) bang sac ky
cot silica gel, h¢ dung moi rira giai gradient DCM —
MeOH (10:1 — 1:1, v/v), thu dugc 12 phan doan nho
(E8.1 — E8.12). Phan tach phan doan E8.6 (500 mg)

bang sic k)’/ cdt pha dao RP-Cis véi hé¢ dung méi
aceton — nudc (1:5 — 3:1, v/v) thu dugce 10 phan doan
nho (E8.6.1 — E8.6.10). Tinh ché phan doan ES.6.8
(120 mg) bang sic ky cot Sephadex, hé dung moi
MeOH - H20 (2:1, v/v) thu duge hop chat 8 (3,5 mg).
Tiép tuc phén tach phan doan E12 (2 g) bang sac ky
cot pha dao RP-Cig vdi hé dung mdi ra gidi MeOH
—H20 (1:3 - 1:1, v/v), thu duge 8 phan doan (E12.1 —
E12.8). Tinh ché phan doan E12.4 (65,0 mg) bang sic
ky cot silica gel voi hé dung mdi rtra gidi 1a DCM —
EtOAc (50:1 — 1:1, v/v) thu dugc hop chét 2 (4,2 mg).
Phan doan E14 (3,7 g) duoc phén tach thanh 6 phén
doan (E14.1 — E14.6) bang sic ky cot silica gel hé
dung moi gradient DCM — MeOH (50:1 — 1:1, v/v).
Phén doan E14.3 (700 mg) dugc phan tach thanh 10
phéan doan nho (E14.3.1 — E14.3. 10) bang cot sic ky
0t pha dao RP-Cis voi hé dung moi khai trién MeOH
— H20 (1:6 — 4:1, v/v). Tinh ché phan doan E14.3.4
(110 mg) bang sic ky cot silica gel, rira giai bang hé
dung m6i DCM — EtOAc (9:1 - 2:1, v/v) thu dugc
hop chit 3 (10 mg). Tinh ché phan doan E14.5 (400
nlg) bang sac ky cot pha dao RP-Cis v6i hé dung moi
rira giai MeOH — H>O (1:9 — 1:1, v/v) thu dugc hgp
chit 4 (20,3 mg) va 5 (45,2 mg).

p-Sitosterol (1): Tinh thé hinh kim, mau tring,
tan tot trong cloroform, n-hexan, khong tan trong
methanol, khéng hap thy UV & bude song 254 va 365
nm. Trén TLC cho vét mau tim than co Rr = 0,4 véi
hé dung moéi n-hexan — aceton (7:1, v/v) sau khi hién
mau voi thude thir H,SO4 10%/EtOH o nhiét do
105°C trong 5 phut. Phd 'H-NMR (600 MHz, CDCl;)
ou (ppm): 3,52 (1H, m, H-3), 5,35 (1H, m, H-6), 0,68
(3H, s, H-18), 1,01 (3H, s, H-19), 0,92 (3H, d, /= 6,6
Hz, H-21), 0,81 (3H, d, J = 7,2 Hz, H-26), 0,83 (3H,
d,J=7,2Hz, H-27),0,85 3H, t,J= 7,8 Hz, H-29).

Loliolid (2): Chét rin khong mau; [0(]1325 =-38°
(¢=0,05, CH;OH); phd khéi ESI-MS: m/z 197,45
[M+H]*; ph6 'H-NMR (600 MHz, CD;0D) du (ppm):
2,01 (1H, ddd, J = 14,4; 3,0; 2,4 Hz, H-2a), 1,55 (1H,
dd, J=14,4; 3,6 Hz, H-2b), 4,23 (1H, m, H-3), 1,76
(1H, H-4a), 2,44 (1H, dt, J = 13,8; 2,4 Hz, H-4b),
5,76 (1H, s, H-7), 1,48 (3H, s, H-9), 1,29 (3H, s, H-
10), 1,78 (3H, s, H-11); phdé 3C-NMR (150 MHz,
CDs0D) éc (ppm): 37,2 (C-1), 48,0 (C-2), 67,2 (C-3),
46,5 (C-4), 89,0 (C-5), 185,7 (C-6), 113,3 (C-7),
174,4 (C-8),27,0 (C-9), 31,0 (C-10), 27,4 (C-11).

65*,95*-Vomifoliol (3): Chit rin khong mau;
[a]p®=+125,0 (c = 0,40; MeOH); phd khéi ESI-MS:
m/z 223,35 [M—H] ~; phé6 'H-NMR (500 MHz,
CDsOD) du (ppm): 2,53 (1H, d, J = 17,0 Hz, H-2a),
2,18 (1H, d, J = 17,0 Hz, H-2b), 5,89 (1H, t, J= 1,0
Hz, H-4), 5,78 (1H, dd, J = 15,5; 9,0 Hz, H-7), 5,81
(1H, dd, J = 15,5; 6,0 Hz, H-8), 4,34 (1H, m, H-9),
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1,26 3H, d, J = 6,5 Hz, H-10), 1,06 (3H, s, H-11),
1,04 (3H, s, H-12), 1,95 (3H, s, H-13); ph6 13C NMR
(125 MHz, CD30D) oc (ppm): 42,4 (C-1), 50,7 (C-2),
201,2 (C-3), 127,1 (C-4), 1674 (C-5), 79,9 (C-6),
130,1 (C-7), 136,9 (C-8), 68,7 (C-9), 23,4 (C-10),
23,8 (C-11),24,5 (C-12), 19,5 (C-13).

_ Acid protocatechuic (4): Bot mau ndu nhat;
pho khoi ESI-MS: m/z 153,25 [M—H]"; pho 'H-NMR
(500 MHz, CD30D) Ju (ppm): 7,46 (1H, s, H-2), 6,82
(1H, d, J = 8,0 Hz, H-5), 7,44 (1H, d, J = 80Hz H-
6); phé *C-NMR (125 MHz, CD;0D) Sc (ppm):
123,2 (C-1), 117,7 (C-2), 146,0 (C-3), 1514 (CH4),
115,8 (C-5), 123,9 (C-6), 1704(C 7)

Acid caffeic (5): Bot mau vang néu; phd khdi
ESI-MS: m/z 179,15 [M—H]~; pho 1H—NMR (600
MHz, CD;0D) du (ppm): 7,05 (lH d,J=1,8 Hz, H-
2), 6,79 (1H, d, J = 7,8 Hz, H-5), 6,94 (1H, dd, J =
8,4; 1,8 Hz, H-6), 7,52 (1H, d, /= 15,6 Hz, H-7), 6,25
(1H, d, J = 15,6 Hz, H-8); phd 3C-NMR (150 MHz,
CDs;OD) oc¢ (ppm): 127,8 (C-1), 115,6 (C-2), 146,8
(C-3), 149,5 (C-4), 116,5 (C-5), 122,8 (C-6), 147,0
(C-7),115,1 (C-8), 171,0 (C-9). )

Luteolin (6): Bot mau vang; pho ESI-MS: m/z
285,20 [M-HJ; phd 'H-NMR (600 MHz, DMSO-ds)
va phd I3C-NMR (150 MHz, DMSO-ds): Xem Bang
1.

Luteolin-7-O-glucosid (7) Bt mau vang; phd
ESI-MS: m/z 44945 [M+H]~; phé 'H-NMR (600
MHz, DMSO-ds) va 13C—NMR (150 MHz, DMSO-
ds): Xem Bang 1.

Luteolin-7-O-rutinosid (8): Bot mau vang; phd
ESI-MS: m/z 593,2 [M—H]"; ph6 'H-NMR (600 MHz,
DMSO-dg) va *C-NMR (150 MHz, DMSO-ds): Xem
Bang 1.

3. Két qua nghién ctru

Tur phén doan EtOAc cua bo cong anh thap da
phén 18p dugc tam hop chat. Cau triic cla cac hop
chit (Hinh 1) dwoc x4c dinh dua trén cac dir liéu phd
(NMR va MS) két - hop so sanh voi tai liéu tham khao.

Phén tich phd "H-NMR cua hop chit 1 cho thiy
su xuat hién cuia su tin hi¢u proton ctia cac nhom
methyl, bao gdm hai singlet tai du 0,68 (3H, s, 18-
CH3) va 1,01 (3H, s, 19-CH3); ba doublet tai oy 0,92
(3H, d, J= 6,6 Hz, 21-CH3), 0,81 (3H, d, J = 6,6 Hz,
26-CH3) va 0,83 (3H, d, J = 7,2 Hz, 27-CH3) va mét
triplet tai on 0,85 (3H, t, /= 7,8 Hz, 29- CH3) Céc tin
hiéu methyl nay, déc biét sy xuét hién ciia hai nhém
methyl singlet déc trung cla khung steroid va cac
nhom methyl doublet, triplet cua mach nhanh, gop
phan x4c nhén ciu trac khung sterol ctia hop chit.
Ngoai ra, pho "H-NMR con ghi nhan tin higu cua mot
proton olefinic tai dy 5,35 (1H, m, H-6), cho thiy su
hién dién cua lién két déi C=C tai vi tri C-5/C-6, va

mét proton oxymethin tai on 3,52 (1H, m, H-3), déc
trung cho carbon C-3 mang nhom hydroxyl Sur két
hop ctia cac tin hi¢u methyl, proton olefinic va proton
oxymethin cho thdy hop chét c6 khung sterol chira
lién két doi tai C- 5/C-6 va nhom hydroxyl tai C-3. So
sanh véi dir ligu phd da cong bd [10] cho phép xac
dinh hop chit 1 14 B-sitosterol.

chat 2 thu dugc dudi dang chit ran khong
mau. Pho khdi ESI-MS xuét hién p1c ion gia phan tur
tai m/z 197,45 [M+H]", phu hop véi cong thirc phan
tr 1a C1Hi6Os. Phén tich phd 'H-NMR cho thdy sy
xudt hién cua proton olefinic tai du 5,76 (H-7)/dc
113,3 (C-7) va oc 185,7 (C-6) cung voi tin hiéu
carbonyl tai dc 174,4 (C-8, ester lacton) cho thiy su
hién dién cua hé a,f- khong bao hoa dac trung cho
Vong v-lacton. Tin hiéu oxymethin tai du 4,23 (H—3)
va dc 67,2 (C-3) chimg to carbon nay lién két véi
nguyen tir oxy, phu hop voi khung lacton. Ngoa1 ra,
cac nhom methyl singlet & vang du 1,29-1,78 cung b
su hién dién cua khung nonsoprenmd Két hop voi dir
liéu pho khdi, phd NMR va tai lidu tham khao [11],
hop chét 2 duoc xac dinh 12 loliolid.

Hop chit 3 thu duoc dudi dang cht rin khong
mau. Ph6 khbi ESI-MS xuit hién ion gia phéan tir tai
m/z 223,35 [M—-H]", phu hop véi cong thirc phén tir [a
C13H200s. Phan tich phd 'H- va 3C-NMR cho thiy
cac tin hiéu dac trung cua cia mot hop chat thugc
nhém megastlgman Phé 'H-NMR cho thiy cac tin
hi¢u ciia mot nhom methylen tai ou 2,53 (1H, d, J =
17,0 Hz, H-2a) va 2,18 (1H, d, J = 17,0 Hz, H-2b);
mot proton oxymethm tai on 4,34 (1H, m, H-9); bén
nhoém methyl tai ou 1,26 (3H, d, J = 6,5 Hz, H-10),
1,06 (3H, s, H-11), 1,04 (3H, s, H-12) va 1,95 (3H, s,
H-13) va hai proton olefinic cta lién két d6i dang
trans tai on 5,78 (1H, dd, J = 15,5; 9,0 Hz, H-7); 5,81
(1H, dd, J = 15,5; 6,0 Hz, H-8) va mét proton olefinic
khic tai Jn 5,89 (1H, t, J = 1,0 Hz, H-4). Pho 13C-
NMR cho thay tin hiéu carbonyl keton tai dc 201,2
(C-3) cung véi cac carbon olefinic tai dc 127,1 (C-4),
167,4 (C-5), 130,1 (C-7) va 136,9 (C-8) cho thdy su
hién dién cua h¢ lién hgp C=0O-C=C. Hai proton
olefinic tai Ju 5,78 (d, J = 15,5 Hz, H-7) va 5,81 (dd,
J = 15,5 Hz, H-8) chimg t6 lién két doi dang trans.
Tin hi¢u oxymethin tai du 4,34 (H-9) va dc 68,7 (C-9),
cung voi carbon mang oxy tai oc 79,9 (C-6), cho thiy
sy O mat ciia cac nhom chirc chira oxy trong khung
cau trac. Ngoai ra, bén nhom methyl dic trung tai tai
dc 23,4 (C-10), 23,8 (C-11), 24,5 (C-12) va 19,5 (C-
13) cing ¢6 by khung C13 norisoprenoid. Két hop tai
ligu tham khao [12] va dit li¢u phd khéi, 'H-, 13C-
NMR, hop chat 3 dugc x&c dinh la 6S*95*-
vomifoliol.
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Hop chat 4 thu dugc dudi dang bdt mau nau
nhat. Ph6 khéi ESI-MS xuét hién pic ion gia phan
tr tai m/z 153,25 [M—H]", phu hgp v6i cong thie
phan tir 1a C;HsO4. Phé 'H-NMR cho thdy tin hiéu
cua ba proton thom thuc hé ABX tai du 7,46 (1H,
s, H-2), 7,44 (1H, d, J = 8,0 Hz, H6)Va682(1H
d, J= 8,0 Hz, H-5). Phd 3C-NMR xudt hién sau tin
hi€u carbon thom tai dc 151,4 (C-4), 146,0 (C-3),
123,9 (C-6), 123,2 (C-1), 117,7 (C-2) va 115,8 (C-
5) va mét tin hi¢u carbonyl cua nhom acid
carboxylic tai dc 170,4 (C-7). Két hop voi dit liéu
pho khdi, phd NMR va tai liéu tham khao [13], hop
chat 4 duoc xac dinh la acid protocatechuic.

chét 5 thu duoc dudi dang bot mau vang
nau. Pho khdi ESI-MS xuét hién peak ion gia phan
tur tai m/z 179,15 [M—H]~, phu hop v6i cong thuc
phan tir CoHgO4. Phd 'H-NMR ciing cho thay tin
hiéu cta ba proton thom thuoc hé ABX tai ou 7,05
(1H, d, J = 1,8 Hz, H-2), 6,79 (1H, d, J = 7,8 Hz,
H-5) va 6,94 (1H, dd, J = 8,4; 1,8 Hz, H-6) va hai
proton olefinic cua lién két dbi co cAu hinh trans tai
ou 7,52 (1H, d, J= 15,6 Hz, H-7) va 6,25 (1H, d, J
= 15,6 Hz, H-8). Phd '3C-NMR xuét hién tin hiéu
cua 9 carbon, trong d6 c6 mot tin hi¢u carbonyl cua
nhom acid carboxylic tai dc 171,0 (C-9); ba carbon
thom khéng lién két véi proton tai dc 127,8 (C-1),
146,8 (C-3) va 149,5 (C-4) va hai carbon olefinic
tai oc 147,0 (C-7) va 115,1 (C-8). Tur cac dir li¢u
trén két hop tai licu tham khéo [14], hop chat §
duoc xéac dinh la acid caffeic.

. Hop chat 6 thu dugc dudi dang bt mau vang.
Pho ESI-MS xuat hién pic ion gid phan tu tai m/z
285,20 [M—H]~, phu hop v6i cong thirc phan tir
CisHi0O¢. Pho '"H-NMR cho thay su xuat hién cua
hai proton ghép cép meta thudc vong A tai ou 6,19
(1H, d, J= 1,2 Hz, H-6) va 6,45 (1H, d, J= 1,2 Hz,
H-8); mdt proton olefinic dang singlet tai du 6,66
(H-3) thudc vong C; mot proton hydroxyl lién ket
hydro ndi phan tir tai o 12,97 (5-OH) va ba proton
thom thudc hé ABX cua vong B tai on 7,40 (1H, d,
J =18 Hz, H-2'), 6,89 (1H, d, J= 8,4 Hz, H-5") va
7,42 (1H, dd, J = 8,4; 1,8 Hz, H-6"). Phé BC-NMR
chi ra tin hiéu cua 15 carbon bao gdm sau carbon
methin (CH) va chin carbon khéng lién két véi
hydro (C) trong d6 tin hiéu tai dc 181,6 déc trung
cho carbonyl C-4 cta khung flavon. Tt cac dir kién
phé thu dugc dong thoi so sanh véi cac dit 1iéu phd
da cong bd [15], ciu trac ciia hop chit 6 duoc xéac
dinh 1a 1ute011n

Hop chit 7 thu dugc dudi dang bot mau vang.
Phan tich cac dir liéu phd NMR cho thdy hop chat
7 1a mét flavonoid glycosid c6 phan aglycon tuong
tu hop chét 6 (Bang 1). Cac tin hiéu proton cta

phan duong xuat hién tai oy 5,07 (1H, d, J= 7,8 Hz,
H-1"), 3,26 (1H, t, J = 9,0 Hz, H-2"), 3,30 (1H, m,
H-3"), 3,18 (1H, t, J = 9,0 Hz, H-4"), 3,45 (1H, m,
H-5"), 3,49 (1H, dd, J = 6,0; 12,0 Hz, H-6a") va
3,71 (1H, dd, J = 2,4; 12,0 Hz, H-6b"), cung voi
cac tin hiéu carbon twong Ung tai dc 99,9 (C-1"),
73,1 (C-2"), 76,4 (C-3"), 69,6 (C-4"), 77,1 (C-5")
va 60,6 (C-6"), dac trung cho cho mét don vi f-

glucopyranosyl. Dang lién két B cua duong duoc
xac dinh dua trén hang s6 ghép 16n (J = 7,8 HZ)
cua proton anomeric H-1". Tuong tac HMBC gitra
proton anomeric H-1" (du 5,07) véi carbon C-7 (d¢
162 9) cho phép xac dinh vi tri lién két g1y0051d tai
C-7 cua phan aglycon Glycosyl hoa tai vi tri C-7
lam thay d6i moi truong dién ttr ctia carbon nay (do
hiéu tmg hit dién tir ciia nhom duong va lién két
glycosidic), dan dén dich chuyén tin hiéu BC-NMR
(Adc = —-1,3 ppm) dong thoi nhom dudng c6 cau
tric khong glan cong kénh gy anh huéng dén toc
do trao ddi ion cua proton cua nhom 5-OH véi
dung mo6i lam cho pic proton nay bi mat tin hiéu
trén pho '"H-NMR so v&i hop chat 6. Két hop cac
dir lidu phd thu duoc va so sanh véi tai ligu tham
khao [16], ciu triic cua hop chét 7 duoc xéc dinh 1a
luteolin-7-O-glucosid.

Hop chét 8 thu duoc dudi dang bot mau vang.
Phan tich pho NMR cho thdy hop chat 8 c6 phan
aglycon va don vi g- glucopyranosyl tuong tu hop
chat 7. Tuy nhién, hop chat 8 xuat hi¢n thém cac
tin hi€u dac trung cho mot don vi a-
rhamnopyranosyl tai du [4,56 (1H, s, H-1"), 3,66
(1H, d, J = 1,8 Hz, H-2"), 3,46 (1H, m, H-3"), 3,16
(1H, m, H-4"), 3,42 (1H, m, H-5") va 1,08 (3H, d, J
= 6,0 Hz, H-6")], cung voi cac tin hi¢u carbon
tuong g tai dc [99,5 (C-1"), 70,2 (C-2"), 70,7 (C-
3"), 72,0 (C-4"), 68,3 (C-5") va 17,8 (C-6")]. Dang
lién két o cia don vi rhamnopyranosyl dugc xac
dinh dya trén tin hiéu proton anomeric H-1" dang
smglet Tuong tic HMBC gitra H-1" (ou 4 56) va

C-6" (dc 66,0), cing v6i su dich chuyén vé phia
truong thap cta tin hiéu C-6" (Adc = +5,4 ppm) so
v6i dang tu do, phan anh sy giam mat dg electron
khi tham g1a lién két, trong khi C-1' thé hién tin
hi€u anomeric ddc trung va c6 tuong quan HMBC
v6i H-6". Nhimng thay d6i nay phu hgp v6i sy hinh
thanh lién két (1—6), qua d6 cing co cho viée xdc
dinh don vi a-rhamnopyranosyl lién két v&i C-6"
cta duorng p-glucopyranosyl theo li€n két (1—-6).
T cac dir liu pho thu dugc va so sanh véi tai ligu

tham khao [17], cAu tric cia hop chit 8 duoc xéac
dinh 1a  luteolin-7-O-[a-L-rhamnopyranosyl-
(1-6)]-4-D-glucopyranosid  hay luteolin-7-O-
rutinosid.
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Béng 1. Dir liéu phé ciia cic hop chét 6-8
Vi tri 6_ 7_ 8_

) on™P, 46 boi oc™* ou™P, d9 boi oc™* ou™P dd boi oc™®
2 - 1639 - 1646 - 164,6
3 6,66 (1H, s) 102,8 : 6,71 (1H,s) 102,8 | 6,74 (1H,s) 103,1
4 - 181,6 - 181,7 - 181,9
5 - 161,5 | - 61,1 - 161,2
6 6,19 (1H, d, 1,2) 98,8 6,43 (1H, s) 99,5 6,46 (1H, d, 2,0) 99,9
7 - 1642 - 1629 - 162,9
8 6,45 (1H, d, 1,2) 93,8 6,78 (1H, s) 94,7 6,73 (1H, d, 1,8) 94,8
9 - 1573 - 1569 - 156,9
10 - 103,7 | - 1053 - 105,4
i - 121,5 - 121,0 - 121,4
2' 7,40 (1H, d, 1,8) 113,3 | 7,40 (1H, s) 113,1 | 7,45(1H,d, 1,8) 113,6
3 - 1457 - 1460 - 145,7
4 - 149,7 © - 151,0 - 149,9
5' 6,89 (1H, d, 8,4) 116,0 | 6,86 (1H,d, 8,4) 1159 | 6,92 (1H,d, 8,4) 116,1
6' 7,42 (1H, dd, 8,4; 1,8) 119,0 : 7,43 (1H, dd, 8,4; 1,8) 119,3 | 7,44 (1H, dd, 8,4; 1,8) 119,2
5-0H 12,97 (1H,s) - - 12,97 (1H, s) -
1" - - 5,07 (1H, d, 7,8) 99,9 5,07 (1H, d, 7,8) 100,5
2" - - 3,26 (1H, t, 9,0) 73,1 3,29 (1H, m) 73,1
3" - - 3,30 (1H, m) 76,4 3,30 (1H, m) 76,3
4" - - 3,18 (1H, t, 9,0) 69,6 3,16 (1H, m) 69,6
5" - - 3,45 (1H, m) 77,1 3,60 (1H, m) 75,6
6" - - 3,49 (1H, dd, 12,0; 6,0) 60,6 3,46 (1H, m) 66,0

3,71 (1H, dd, 12,0; 2,4) 3,85 (1H, d, 10,2)
1" - - - - 4,56 (1H, s) 99,5
o - - - - 3,66 (1H, d, 1,8) 70,2
3" - - - - 3,46 (1H, m) 70,7
4 - - - - 3,16 (1H, m) 72,0
5" - - - - 3,42 (1H, m) 68,3
6" - - - - 1,08 (3H, d, 6,0) 17,8
@ DMSO-ds, ¥ 600 MHz, 9 150 MHz
3 5
Hinh 1. Céu tric héa hoc ciia cac hop chat (1-8) phan 1ap tir bd cong anh thip
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Hinh 2. Ciu tric hoa hoc va turong tac HMBC chinh (—) cua hop chit7va 8

4. Ban luin

Tu cao chiét phén doan ethyl acetat cua toan
ciy bd cong anh thip, bang phuong phap sdc ky cot
da phan 1ap duoc 08 hop chat, bao gdm: mét hop
chat sterol 1a f-sitosterol (1, 68,0 mg), mot hop
chit khung benzofuran la loliolid (2, 5,0 mg), mot
dan xuat megastigman vomifoliol (3, 9,8 mg), hai
hop chit thuéc nhém acid phenolic 1a acid
protocatechuic (4, 23,0 mg) va acid caffeic (5, 46,8
mg), cung vdi ba hop chat flavonoid 1a luteolin (6,
305 mg), luteolin-7-O-glucosid (7, 20 mg)
luteolin-7-O-rutinosid (8, 3,5 mg). Trong so cac
hop chét phan 1ap duoc, Vomlfohol (3) lan dau tién
dugc phan lap tur loai T. officinale, gop phan bd
sung dir li¢u v€ thanh phan héa hoc cua loai nay.

Cac horp chét flavonoid phén 13p dugc trong
nghién ctru nay gdm luteolin (6), luteolin-7-O-
glucosid (7) va luteolin-7-O-rutinosid (8) Viéc
dong thoi phan 1p duoc dang aglycon va céac dan
chit glycosid cua luteolin cho thay su da dang vé
thanh phan flavonoid trong T. officinale, dong thoi
khing dinh day 1a mot trong nhitng nhom hop chét
ddc trung cua loai. Luteolin la flavonoid thudc
nhom flavon, mang bén nhém hydroxyl phenolic
tai cac vi tri 3, 4, 5 va 7, nho d6 c6 kha nang cho
proton va bt gitr goc tu do, gop phan tao nén hoat
tinh chdng oxy héa ciia hop chit nay [18] [19]. Bén
canh d6, luteolin dugc ching minh c6 kha ning
didu hoa cac con dudng tin hidu lién quan den phan
ung viém nhu NF-kB, MAPK va mét sd yeu to
phién ma khac, tr do lam giam biéu hién cua cac
cytokin tién viém nhu TNF-o, IL-18 va IL-6
[19] [20]. Ngoa1 tac dung chéng oxy hoa va chéng
viém, luteolin con duoc ghi nhén c6 kha nang bao
vé gan, bao v¢ than kinh, chong tang sinh té bao
ung thu, cai thién rdi loan chuyén hoa va bdo vé
tim mach [20],[21]. Mot s6 nghién ciru gan déy con
cho thay luteolin co tiém nang trong hd tro diéu tri
cac bénh ly chuyen héa nho kha nang lam giam
stress oxy hoa va cai thi¢n dap ing viém man tinh
[18]. Hai hop chét luteolin-7- -O-glucosid (7) va
luteolin-7-O-rutinosid (8) 1a cac dan chat glyc051d
cua luteolin, trong do goc duong lién két véi nhom
hydroxyl tai vi tri C-7 cta aglycon. Cac nghién ciru

cho thiy luteolin-7- O- gluc051d c6 kha nang trc ché
sy hinh thanh cac chit trung gian gy viém, bdo v¢
té bao trude ton thuong oxy hoa, dong thoi thé hi¢én
tac dung bao vé gan, khang khuan va hd tro chéng
ung thu [22],[23]. Tuong tu, luteolin-7-O-rutinosid
cung duogc ching minh c6 tac dung chéng viém,
g1am stress oxy hoa, hd trg didu hoa duong huyét
va bao v¢ gan trong cac mo6 hinh t6n thuong gan
cap tinh [17] [241.[ 251 So sanh cac hgp chat 6-8
cho thiy moi lién he cau truc theo chudi bién ddi tir
aglycon dén cac dan xuét glycosid cua luteolin.
Hop chit 6 duogc xac dinh 1a luteolin (aglycon)
trong khi hop chat 7 va 8 1an luot la dang mono- va
di- glyc051d Su khac biét nay thé hién 13 qua viéc
xuat hién thém cac tin hi€u carbon anomeric
(~100-105 ppm) va cac tin hi¢u du’ong dac trung
trong pho C-NMR ctia hop chat 7 va 8. Dac biét,
o hop chat 8, su dich chuyén xuong truong cua C-
6" cung voi tuong quan HMBC gitra H-1"" va C-6"
dd xac nhan lién két glycosidic kiéu (1—6), xac
nhén sy hinh thanh disaccharid rutinose. Su hi¢n
dién dong thoi cia luteolin va cac dang glycosyl
héa (mono- va di-glycosid) cling phu hgp voi xu
hudng tich liiy flavonoid ¢ dang lién hop duong
trong 7. officinale. Nhu:ng dir licu nay khong chi
khang dinh céu trac cac hop chit ma con phan anh
qua trinh glycosyl hoa tu’ng budc cua luteolin trong
qué trinh chuyén hoa thtr cap cua 7. officinale. Qua
trinh glycosyl hoa lam tang d6 phan cuc va kha
nang hoa tan trong nude, giup flavonoid dé dang
duoc van chuyén va tich luy trong khdong bao, dong
thoi 1am tang tinh 6n dinh ctia phan tir trude cac tac
dong oxy héa. Ngugc lai, luteolin ¢ dang aglycon
¢6 dic tinh than dau cao hon nén dé dang khuech
tan qua mang sinh hoc va thé hién hoat tinh chéng
oxy hoa manh nho cac nhém hydroxyl phenolic tu
do. Sau khi thuy phan cac glycosid s€ giup gidi
phong luteolin, tir d6 phat huy hoat tinh chong oxy
hoa, chong viém, khang khuan va bao vé té bao. Vi
vay, su ton tai dong thoi cua luteolin va céac dang
glycosid cho thay T. officinale vira duy tri nguén
du trit flavonoid 6n dinh vira dam bao kha ning
hinh thanh dang aglycon c6 hoat tinh sinh hoc khi
can thiét.
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Nghién cttu ciia Pham Coéng Poan va cs. (2008)
da phén lap dugc luteolin-7-O-p-D-glucopyranosid
tir phan doan ethyl acetat cua phan trén mat dat T,
officinale thu hai tai Pa Lat [9]. Két qua phén lap
cac flavonoid trong nghién ctru hién tai khong chi
phu hop vOi cac cong bo truge day ma con gop
phan mo rong dir lidu vé thanh phan flavonoid cua

T. officinale tai Vig¢t Nam, bao gom ca dang
aglycon va cac dan chit glycosid. Diéu nay gop
phan lam sang to ddc diém chuyen héa flavonoid
cua loai, dong thoi bd sung co s6 khoa hoc cho vige
nghién ciru va khai thac cac hop chét flavonoid c6
hoat tinh sinh hoc tir T officinale.

Bén canh nhom flavonoid, hai hop chit acid
phenolic phan 1ap duoc 1a acid protocatechulc (4) va
acid caffeic (5) cling la nhiing thanh phén c6 ¥ nghia
trong dugc ligu. Cac hop chit nay da duoc chimg
minh c6 nhleu tac dung sinh hoc nhu chéng oxy hoa,
khang khuén, chéng viém, bdo v¢ t& bao gan va hd trg
phong ngira mot s& bénh man tinh
[26],]27],[28], [29] [301,[311,[32],[33]. Ddc bi¢t, acid
caffeic dugc str dung lam chit chi thi hoa hoc cho
mot sb loai thudc chi Taraxacum trong Dugc dlen
Trung Quoc cho thay gid tri tiém ning cta hop chit
ndy trong kiém soat chat luong dwoc lidu [34].

Dang chi ¥ hon nira, trong nghién ctru nay,
hop chét vomifoliol (3) lan diu tién duoc ghi nhan
phan lap tir loai nay Day 1a hop chat thudc nhoém
norisoprenoid, c6 ngudn gbc tir qua trinh phén huy
carotenoid. Vi vay, su hién dién cua hop chat nay
khong chi lam phong phﬁ thém thanh phan héa hoc
cua T officinale ma con phan anh sy da dang trong
cac con duong sinh tong hop chat chuyen hoa thr
cap cua loai. Bén canh y nghia vé mat hoa sinh,
vomifoliol con duoc gh1 nhan c¢6 nhiéu hoat tinh
sinh hoc nhu e ché mién dich va bao vé t& bao
than kinh in vitro [35],[36].

Cac két qua thu duge gop phan bd sung dir
ligu vé thanh phan hoa hoc cua bd cong anh thap,
dong thoi cung cap co s6 khoa hoc gidi thich mot
s0 cong dung cua duge li¢u nay trong y hoc cd
truyen dac biét la cac tac dung lién quan dén chéng
viém, chong oxy hoa va hd trg bao vé chic ning
gan. Sy c6 mat dong thoi cua cac flavonoid, acid
phenollc cung cac nhom hop chat khac trong cdy
¢6 thé gop phan tao nén tac dyng dugc ly téng the
cua T. officinale thong qua su phéi hop giita nhiéu
thanh phan héa hoc.

5. Két ludn

Tam hop chit, bao gdém p-sitosterol (1),
loliolid  (2), 65*98*-vomifoliol (3), acid
protocatechuic (4), acid caffeic (5), luteolin (6),
luteolin-7-O- glucos1d (7) va luteolin-7-O-rutinosid
(8) da phan 13p va xéac dinh cAu trac tir dugce liéu bd
cong anh thip (7. officinale F.H.Wigg.) thu hai tai
Vigt Nam. Trong do, vomifoliol (3) la hop chat lan
déu tién duoc phén 1ap tr loai T. officinale. Két qua
nghién clru gop phan bd sung dir liéu vé thanh phan
héa hoc cua bd cong anh thap tai Viét Nam, dong
thoi cung clp co s6' cho vigc lya chon céac hgp chat
tiém nang lam chét chi thi héa hoc (marker), phuc
vu nghién ctru xay dung tiéu chuin kiém soat chét
lugng dugc liéu trong tuong lai.

Loi cam on: Nghién ciu duoc hoan thanh voi sy
ho tro kinh phi tir dé tai “Nghién ciru phdt trién thuéc
diéu tri hoi chimg roi loan lipid mdu tiv cdc cdy thudc
cot khi (Polygonum cuspidatum Sieb. et Zucc.), me rirng
(Phyllanthus emblica L.), linh chi [Ganoderma lucidum
(Leyss. ex Fr.) Karst.] va bo cong anh thdp ( Taraxacum
officinale F. H. Wigg.)”” trong khuon kho Pé tai nghién
cu’u itng dung va phat trién cong nghé cdp Quoc gia. Ma
s6: KC.11.02/21-30, Hop dong 02/2025/HP-DTCT-
KC.11/21-30 ky ngay 01/03/2025.
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