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Tom tat

Nghién ctru thuc hién nham xac dinh cdu tric héa hoc clia cac hop chat flavonoid duoc phén 1ép tir than 1é xa can
(Belamcanda chinensis (L.) DC., Ho Iridaceae), dong thoi so bo khao sat tic dung gy doc té bao in vitro trén dong té
bao ung thu phdi A549 cua dich chiét toan phan than r& xa can, va cac hop chit phan lap duoc. Than ré xa can duoc thu
hai tai huyén Tién Lang, thanh phé Hai Phong, Viét Nam. Céc flavonoid tinh khiét dugc phéan 14p bang phuong phap sdc
ky cot ho, v6i qua trinh phan 1ép dugce theo doi bang sic ky 16p mong (SKLM). CAu trac hoa hoc cua cac hop chét phan
1ap dugc xac dinh bang phd cong hudng tir hat nhan (NMR) va ddi chiéu véi dit liéu tham khao da cong bd. Hoat tinh
gdy doc té bao in vitro duoc danh gia theo huéng dan cua NCI trén dong té bao ung thu phdi A549, va gié tri ICso duoc
tinh toan bang phén tich hdi quy tuyén tinh (n = 3). Hai hop chét flavonoid 1a quercetin 3-O-B-D-glucopyranoside va
luteolin da duoc phan lap tir dich chiét ethanol 90% cua than ré xa can. Dich chiét ethanol 90% va luteolin déu thé hién
hoat tinh gay doc té bao véi ICso 1an luot 13 76,35 = 5,93 pg/mL va 66,05 + 0,96 uM. Quercetin 3-O-A-D-glucopyranoside
cho thay hoat tinh yéu tai cac ndng do thir nghiém. Két qua nghién ctru da cho thay than ré xa can c¢6 chtra cac flavonoid
6 hoat tinh sinh hoc,dac biét 1a luteolin. Nhirng dir li¢u thu dugc da goi y tiém nang phat trién ctia xa can nhu mot nguén
nguyén lidu cho cac nghién ctru sau hon vé hoat tinh lién quan dén ung thu phoi.

Tir khéa: Xa can, A549, luteolin, quercetin 3-O-g-D-glucopyranoside, gy doc té bao
Abstract

This study aimed to determine the chemical structures of flavonoid compounds isolated from the rhizomes of
Belamcanda chinensis (L.) DC., Iridaceae, and to preliminarily evaluate the in vitro cytotoxic effects of the crude rhizome
extract and the isolated compounds on the human lung cancer A549 cell line. Rhizomes of Belamcanda chinensis were
collected in Tien Lang district, Hai Phong city, Vietnam. Pure flavonoid constituents were isolated using open-column
chromatography with the progress of the isolation monitored by thin-layer chromatography (TLC). The structural
elucidation of the isolated compounds was performed by nuclear magnetic resonance (NMR) spectroscopy and confirmed
through comparison with published reference data. The in vitro cytotoxic activity was assessed in accordance with NCI

“Téc gid lién hé: Pham Thi Anh
Email: phamanh072019@gmail.com



P.Thi Anh, T. Anh Tudn, P.Ha Hung, M.H.Thuc Anh / Tap chi Khoa hoc va Cong nghé Dai hoc Duy Tan 6(73) (2025) 32-38 33

guidelines using the A549 lung cancer cell line, and ICso values were calculated by linear regression analysis (n = 3). Two
flavonoid compounds, quercetin 3-O-f-D-glucopyranoside and luteolin, were isolated from the 90% ethanol extract of B.
chinensis thizomes. Both the 90% ethanol extract and luteolin exhibited cytotoxic activity with ICso values of 76.35 +
5.93 pg/mL and 66.05 £ 0.96 uM, respectively. Quercetin 3-O-f-D-glucopyranoside showed weak cytotoxicity at the
tested concentrations. The findings indicate that the rhizomes of Belamcanda chinensis contain bioactive flavonoids,
particularly luteolin. These results suggest that B. chinensis is a promising source for further investigations into lung

cancer-related bioactivities.

Keywords: Belamcanda chinensis, A549, luteolin, quercetin 3-O-B-D-glucopyranoside, cytotoxicity

1. it van dé

Ung thu phdi dugc xem 1a mot trong nhiing
loai ung thu gy anh huéng nghiém trong nhat
hién nay, vdi ty 16 mic va tir vong ngay cang gia
tang [12]. Tuy hién nay c6 nhiéu phuong phép
diéu tri nhu phe:lu thuat, hoa tri va xa tri, nhung
chung thudng gay ra nhiéu tac dung phu nghiém
trong va c6 nguy co khang thudc. Do d6, viéc
tim kiém céc hop chét c6 ngudn gdc tu nhién véi
tiém ning chong ung thu hidu qua, co doc tinh
thap hon dugc xem 1a mot hudng nghién ctru day
trién vong.

Xa can la mot dugce liéu dugce str dung trong
y hoc ¢d truyén véi cac cong dung nhu thanh
nhiét, gidi doc, ti€u viém va hd tro diéu tri viem
hong, viém phdi. Cac nghién ciru vé thanh phan
hoéa hoc trong nhitng ndm gan day di chi ra rang
xa can chira nhiéu hop chéat flavonoid,
stilbenoid, triterpenoid nhu luteolin, quercetin,
resveratrol, shegansu B, iridobelamal A,
epianhydrobelachinal. Ngoai ra, cic quinon
(belamcandones A—D) va nhiing phenolic don
gian nhu belallosides A va B ciing da dugc phan
lap tir than ré xa can [5], [6], [10]. Cac nghién
ctru duoc 1y hién dai di chi ra rang dich chiét va
cac hop chat tinh khiét tir B. chinensis thé hién
phé hoat tinh sinh hoc rong, bao gém tac dung
chéng ung thu, chdng viém, chéng oxy hoa,
chéng dai thao duong, khang nam [17], [8]. Pang
chu y, tac dung gay doc té bao di dugc bao céo
trén nhiéu dong té bao ung thu khiac nhau nhu

ung thu ¢d tir cung, ung thu xuong, ung thu phoi
khong té bao nho, ung thu da day va dai trang,
va ung thu té bao mam tinh hoan [10], [14], [15].
Trong s6 cac hgp chat nay, nhém flavonoid dugc
xem 13 nhitng thanh phan chinh gép phan tao nén
hoat tinh chng ung thu ciia B. chinensis

Tuy nhién, cic nghién ctru vé phan lap cac
flavonoid c6 hoat tinh va danh gia tac dung gay
ddc té bao ung thu cta xa can tai Viét Nam van
con han ché, dic biét 1a trén dong té bao ung thu
phdi A549. Vi vay, nghién ciru dugc thyc hién
vO1 muc tiéu:

Phan 1ap va xac dinh cAu trac héa hoc cla cac
flavonoid tir than ré xa can.

So bo khao sat hoat tinh gay doc té bao cua
dich chiét toan phan than ré xa can va cac hop
chit flavonoid phan lap dugc trén dong té bao
ung thu phdi A549.

Két qua nghién ctru gbp phan cung cip co s&
khoa hoc cho viéc phat trién ngudn nguyén liéu
tiém nang phuc vu san Xuét cac san ph'flm ho tro
diéu tri ung thu tir dugce li¢u xa can.

2. Pbi twong va phwong phap nghién ctru
2.1. Doi trong nghién ciru

- Xacan tréng tai huyén Tién Lang, thanh Phd
Hai Phong dugc thu hai phan than ré, 1am sach,
séy khd, vao thang 06 nim 2022. Mau thyc vat
duogc giam dinh tén khoa hoc l1a: Belamcanda
chinensis (L.) DC.
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Hinh 1. Xa can

2.2. Phwong phap nghién ciu
2.2.1. Phuong phdp danh gia kha nang gay doc
té bao in vitro

Khao sat hoat tinh gay doc trén dong té bao
A549 cutia dich chiét toan phan tir than ré xa can
bang dung moi Ethanol 90% va hai hop chat
phan 1ap 1a quercetin 3-O-f-D-glucopyranoside
(1) va luteolin (2) dugc thuc hién dya trén hudng
dan sang loc hop chit chéng ung thu ctia Vién
Ung thu Quéc gia Hoa Ky (NCI) [11].

Té bao A549 dugc nudi trong médi truong
DMEM c6 bo sung 10% huyét thanh FBS va 1%
penicillin—streptomycin, duy tri & 37°C véi 5%
CO: trong diéu kién nuéi cay don 16p. Khi dat
trang thai ting truong on dinh, té bao dugc gieo
vao dia 96 giéng v&i 190 pL/giéng va i qua dém
dé dam bao bam dinh hoan toan. Cac miu thir
dugc hoa tan trong DMSO nguyén chét va bo
sung vao giéng nudi cdy v4i ndng do DMSO tbi
da 0,05%. Mdi nong do duoc khao sat & ba giéng
1ap lai, thi nghiém duoc thyc hién it nhét ba lan
doc 1ap (n = 3). St dung Ellipticine 1am ddi
ching dwong; DMSO 0,05% lam d6i chimg
dung moéi; d6i chimg am 1a cac té bao khong xir
1y. Mot phan giéng dugc ¢ dinh ngay tai thoi

diém bat dau thi nghiém (ngay 0) bang dung dich
trichloroacetic acid (TCA) 20% (w/v) dé lam
chuan so sanh. Cac mau thir sau d6 duogc bd sung
vao nhimg giéng con lai chtra té bao da bam
dinh. Sau thoi gian xtr 1y 48 gid ¢ 37°C, té bao
dugc ¢ dinh bang TCA 20% va nhudm bang
thudc nhuém Sulforhodamine B (SRB) 0,4%
trong 30 phut ¢ 37°C. Mau nhudm du duogc loai
b6 bang cach rira ba 1an véi acid acetic 1% va dé
kho tuy nhién & nhiét ¢ phong. Thudc nhuém
gan véi protein té bao duge hoa tan bang dung
dich Tris base 10 mM. Ham luong protein té bao
dugc xac dinh thong qua mat d quang hoc (OD
— Optical Density) do tai budc song thich hop
sau khi nhuém. Cuong do e ché tang trudng té
bao & tirng ndong d6 mau thir duogc tinh dua trén
su khac biét gitta OD ctia cdc nhém xur 1y va ddi
chung theo cong thirc:

0D(mau)-0D(ngay 0)

0,
0D(DMS0)—0D(ngay0) X 100%.

% trc ché = [1—

Nong do gay tc ché 50% té bao (ICso) duoc
xac dinh bang phuong phap hdi quy phi tuyén.
Ellipticine duoc st dung nhu chéat ddi chimg
duong nham danh gia twong quan hoat tinh cta
cac mau thir [3].
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2.2.2. Phirong phdp phdn ldp cdc chdt

Quy trinh phéan lap hoat chét duoc tién hanh
bang phuong phap sic ky cot ho sir dung silica
gel pha thuong (Merck, 0.040-0.063 mm). Cac
dung mdi c6 do phan cuc ting dan va theo ddi
qua trinh phan tach bang sic ky 16p mong
(SKLM) trén ban moéng silica gel F254, str dung
cac hé dung méi thich hop dé danh gia mic do
tinh sach. Tinh ché chat phan 1ap duogc bang sic
ky cot sir dung Sephadex LH-20, rira giai bang
dung moi methanol 100% va phuong phap két
tinh lai nhiéu lan.

Céu trac hoa hoc ciia cac hop chat phéan 1ap
duoc xac dinh dua trén dir liéu phé, bao gém:
Phd cong hudng tir hat nhan 'H-NMR (500
MHz) va *C-NMR (125 MHz) bang thiét bi
Bruker AM-500 FT-NMR cua Vién Hoéa hoc -
Vién Han 1am Khoa hoc va Cong nghé Viét
Nam. Cac dir liéu phd duoc so sanh véi tai lidu
tham khao dé khang dinh cu tréc.

2.2.3. Phirong phdp xir Iy s6 liéu

Céc thi nghiém duoc thyc hién lap lai ba lan
doc lap (n = 3). S6 liéu duoc xir Iy bang phan
mém Microsoft Excel 2019. Két qua duoc biéu
thi dudi dang gid tri trung binh (TB) + d6 1éch
chuén (SD). Gia tri ICso duoc xéac dinh dya trén
dudng cong dap tmg liéu - tic dung bang phuong
phap hdi quy tuyén tinh.

3. Két qua
3.1. Két qud phén lgp cdc chit

Tir cao chiét ethanol cua than ré xa can di
phan 1ap dugc hai hop chat tinh khiét, duoc xac
dinh 1a quercetin 3-O-f-D-glucopyranoside (1)
va luteolin (2).

Hop chat (1) thu dugc dudi dang bot vo dinh
hinh ESI-MS m/z 463 [M—H]", cong thirc phan
tor cia C21H2012. Phd 'H NMR (500 MHz,
CD;0D-ds) cua (1) cho thdy tin hiéu cua 5
proton trong khoang (Jou 7.62-6.24). Hai tin hi¢u
proton & [on 6.20 (d, J= 2.6 Hz, H-6), 6.39 (d, J

= 2.1 Hz, H-8)] ¢6 cling hang s6 ghép cip co thé
gan cho vong A cua quercetin. Mot loat ba tin
hiéu proton tai [ou 7.60 (d, J = 2.2, 8.7, H-6'),
7.71 (d, J=2.0, 8.7 Hz, H-2'), 6.88 (d, J = 8.7
Hz , H-5')] duoc gan vao vong B cua quercetin.
Pho6 '*C NMR cho thiy 21 tin hiéu cacbon, trong
d6 co6 6 tin hi¢u cacbon ¢ dc 105.3 (C-1"), 76,7
(C-2"),79.1 (C-3"),71.2(C-4"),79.3 (C-5") va
63.5 (C-6") dugc gan cho cac tin hi¢u cua
glucopyranose. So sanh tin hiéu 'H va 3C-NMR
cta (1) dir liéu di cong bd cho quercetin 3-0-4-
D-glucopyranoside cho thay sy tring khép hoan
toan. Do d6, hop chat (1) dugc xac dinh 1a
Quercetin 3-O-f-D-glucopyranoside [2].

Dit liu phd cua (1) (quercetin 3-O-p-D-
glucopyranoside): "H NMR (500 MHz, CD;OD-
ds) 0: 7.71 (1H, d, J = 2.0, 8.7 Hz, H-2"), 7.59
(1H, d, J=2.2, 8.7 Hz, H-6"), 6.88 (1H, d, J =
8.7 Hz, H-5'), 6.39 (1H, d, J=2.1 Hz, H-8), 6.20
(1H,d, J=2.6 Hz, H-6), 5.25 (1H, d, /= 7.1 Hz,
H-1"), 3.73 (2H, d, J = 9.5 Hz, H-2", 5"),
3.31~3.60 (4H, m, H-3", 4", 6"); 13C NMR (125
MHz, CD30OD) d: 159.4 (C-2), 136.6 (C-3),
180.5 (C-4), 164.0 (C-5), 100.9 (C-6), 166.0 (C-
7), 95.7 (C-8), 164.0 (C-9), 104.3 (C-10), 124.2
(C1,6"),117.0(C-2"), 146.9 (C-3"), 159.4 (C-4"),
117.5 (C-5'), 105.3 (C-1"), 76.7 (C-2"), 79.1 (C-
3", 72.2 (C-4"), 79.3 (C-5"), 63.5 (C-6").

Hinh 2. Céng thtrc ciu tao cia (1)

Hop chit (2) thu dugc dudi dang bot ran mau
vang, ESI-MS m/z: 285 [M—H]™ két hop véi két
qua 'H va 3C NMR, céng thirc phan tir ctia hop
chat (2) duoc xac dinh 1a CisH120s. IR (KBr)
Vmax: 3089, 1652, 1617, 1368, 818 cm™ ."H NMR
(600 MHz, DMSO-ds) ctia hop chat (2) cho thiy
su xuét hién ctia 6 tin hiéu proton vong thom,
bao gém: 0 6.44 (1H, d, J = 1.9 Hz, H-8), 6.18
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(1H, d, J = 1.9 Hz, H-6) chung t6 vong A co 2
proton & vi tri meta. Tin hiéu proton don & 6 6.66
(1H, s, H-3), va cac proton con lai & muc 6.88
(1H,d,J=8.0 Hz, H-5"), 7.42 (1H, d, J= 8.0 Hz,
H-6'), 7.40 (1H, d, J = 2.0 Hz, H-2"). Ph6 "*C-
NMR (150 MHz, CD;0D) thé hién dic trung
cua hop chét flavonoid, dugc cdu tao tur 15
nguyén ti C, trong d6 c6 9 nguyén tir cacbon bac
bbn va 6 nguyén tir cacbon bac ba. Tin hiéu cta
cac cacbon nay déu xuat hién ¢ mirc tir trudng
thap. Mot trong cac tin hiéu ctia nhom carbonyl
carbon ¢ 181.59 (C-4) va tin hiéu ctuia 6 nguyén
tir cacbon vong thom lién két v6i oxy: lan luot
la 163.84 (C-7), 164.07 (C-2), 161.42 (C-5),
157.23 ( C-9), 149.64 (C-4'), 145.68 (C-3");
ngoai ra con co hai tin hiéu carbon bac bon
khong c6 oxy 121.45 (C-1") va 93.77 (C-8); con
lai 6 tin hiéu carbon bac ba lan luot tai 118.92
(C-6"), 115.96 (C-5"), 113.32 (C-2"), 103.64 (C-
10), 102.82 (C-3), 98.76 (C -6). Céc dir licu

NMR trén pht hop véi dir liu da cong bd cho
luteolin. Do d6, hop chat (2) dugc xac dinh 14
luteolin [13].

Dir liéu pho ciia (2) (luteolin): 'H NMR (600
MHz, DMSO-ds): 6 12.96 (1H, 5-OH), 6.65 (1H,
s, H-3), 6.18 (1H, d, J= 1.8 Hz, H-6), 6.44 (1H,
d,J=2.0 Hz, H-8), 7.40 (2H, dd, J=8.5, 2.5 Hz,
H-2',6"),6.88 (1H, d, J=8.2 Hz, H-5"); *C NMR
(150 MHz, CD;0D): 6 163.8 (C-2), 102.8 (C-3)
,181.6 (C-4), 161.4 (C-5), 98.7 (C-6), 164.1 (C-
7), 93.8 (C-8), 157.2 (C-9), 103.6 (C-10), 121.4
(C-1"), 113.3 (C-2"), 145.6 (C-3"), 149.6 (C-4"),
115.9 (C-5"), 118.9 (C-6")

Hinh 3. Cong thtc ciu tao cia (2)

3.2. Két qud xdc dinh tinh djc té bao (cytotoxicity assay) doi véi té bao nuéi cdy dang don 16p

Bang 1. Kha ning gay doc té bao ctia dich chiét than ré xa can va cac hop chat
phan lap trén dong té bao A549 (TB+ SD, n = 3)

Nong dd Dong té bao A549

(ng/mL) | Cao chiét EtOH Luteolin Quercetin 3-O-f- Ellipticine — doi
90% (% trc ché) (% tic ché) D-glucopyranoside chirng duwong

(% trc ché) (% trc ché)

100 53,54+ 1,77 73,62+2.05 - 99,08+2,06

20 35,28+1,11 16,92+0,67 - 74,65+1,31

4 13,66+1,05 5,53+2,70 - 50,92+1,02

0,8 8,79+0,38 4,81+1,51 - 22,17+0,89

ICso 76,35+£5.93 pg/mL | 66,05+0,96 uM | >100 uM 0,42+0,02 uM

(don vi)

Ghi chu: Gia tri dwoc trinh bay duoi dang trung binh + SD tir ba thi nghiém doc ldp, moi no”‘ng do

dige thir nghiém trén ba giéng song song (n = 3)

ICso: nong dé irc ché 50% té bao (ug/mL).

"_" ky hiéu mau khong thé hién hoat tinh ddng ké ¢ nong do thir nghiém.

Két qua cho théy dich chiét than r& xa can va
hop chét luteolin thé hién hoat tinh (¢ ché su
phat trién cua dong té bao ung thu phdi A549,
v6i gid tri ICso 1an luot 13 76.35 + 5.93 va 66.05
+ 0.96 uM. Trong khi d6, quercetin 3-O-f-D-

glucopyranoside hau nhu khong giy doc tinh
dang ké trén dong té bao nay & cac nong do khao
sat. P6i chimg duong ellipticine cho thiy hiéu
luc 6n dinh, phu hop véi dit liéu da duoc cong
bo.
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4. Ban luan

Nghién ctru nay da phan 1ap va xac dinh cau
triic cua hai hgp chét hoa hoc tir than r& xa can,
bao gdm quercetin 3-O-4-D-glucopyranoside va
luteolin. Trong d6, luteolin thé hién hoat tinh gay
doc té bao trén dong té bao ung thu phdi A549
v6i gid tri ICso = 66,05 £ 0,96 uM, cao chiét
ethanol 90% tir than ré ciing cho két qua dang
cha y véi ICso = 76,35 + 5,93 png/mL. Két qua
nay cho thay tiém niang cua xa can trong viéc
phat trién cac san pham hd trg diéu tri ung thu
phoi.

V& mait cu trac, luteolin 1a mot flavonoid
thudc nhom flavone, ddc trung boi sy hién dién
ciia bon nhom hydroxyl tai cac vi tri 5, 7, 3’ va
4'. Chinh sy bd tri nay gép phan ting cuong kha
ning tao phirc véi ion kim loai va trung hoa gbc
tu do, tir d6 thuc déy cac hoat tinh sinh hoc. Cac
nghién ctu da chi ra luteolin khong chi co tac
dung chdng oxy héa manh ma con c6 kha ning
gdy chét té bao theo co ché hoat héa qué trinh
apoptosis va wc ché dudng truyén tin hiéu
PI3K/Akt/mTOR trong ung thu phdi [4], [7].
Diéu nay phi hop voi két qua ctia nghién ciru khi
luteolin thé hién hoat tinh e ché dang ké trén
dong A549.

Quercetin 3-O-B-D-glucopyranoside la mot
flavonol glycoside, trong d6 phan dudng gin &
vi tri C-3 1am thay ddi tinh chét 1y hoa so v&i
quercetin ty do. Dit liéu trudc day cho thay hop
chat nay c6 kha ning trc ché ting sinh té bao va
cam Ung apoptosis thong qua vi¢c lam tdng murc
ROS ndi bao, tir d6 khoi phét tin hiéu gy chét
té bao [9]. Tuy nhién, trong nghién ctru hién tai,
hop chit nay thé hién hoat tinh yéu trén dong
A549, goi ¥ rang su gan duong co thé lam giam
ai Iyc ciia phan tir d6i voi cac dich tac dung trong
ung thu phoi.

So v&i cac nghién ctru trude day vé tac dung
gay doc té bao cla xa can, két qua cua nghién
clru nay twong dong véi nghién ctru cia Wang
va cOng su, trong do6 dich chiét methanol tir xa

can thé hién hoat tinh gdy doc trén dong té bao
AS549 v6i 1Cso trong khoang tir 50 — 90 uM [14].
Diéu nay cho thdy cac hop chét trong xa can c6
thé c6 tac dung hiép dong trong wc ché ting
truong té bao ung thu phoi.

5. Két luin

Két qua nghién ciru cho thay dich chiét tir
than r& xa can va hop chat luteolin c6 hoat tinh
giy doc dang ké trén dong té bao ung thu phoi
A549, véi ICso nam trong khoang hiéu qua theo
tiéu chuan ctiia NCI. So sanh vé6i cac nghién ciru
khéc, luteolin tiép tuc thé hién tiém ning chong
ung thu théng qua co ché apoptosis va trc ché
ting truong té bao. Tuy nhién, cAn ¢ thém céc
nghién ctru sdu hon dé xac dinh co ché tac dong
va hiéu qua trén mo hinh dong vt trude khi ung
dung trong diéu tri ung thu phoi.
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