Tap chi Khoa hoc Dai hoc Can Tho

Tap chi Khoa hoc Dai hoc Can Tho

Tdp 62, S6 14 (2026): 1-13

s

Tap chi Khoahoo
DAI HOC CAN THO

Trutog Daihgo CSa Th

ISSN 1859-2333 | e ISSN 2815-5599

DOI:10.22144/ctujos.2026.001

PHAN LAP CAC FLAVONOID CHINH PHUC VU CONG TAC KIEM NGHIEM
DUQC LIEU KINH GIOI (Elisholtzia ciliata (Thunb.) Hyl., Lamiaceae)

Nguyén Lé Yén Nhi va Nguyén Thi Xuan Di¢u”

Truwong Duwoc, Pai hoc Y Duoc Thanh phé H6 Chi Minh, Viét Nam

*Tac gia lien hé (Corresponding author): nixdieu@ump.edu.vn

Thong tin chung (Article Information)

Nhdn bai (Received): 22/04/2025
Stka bai (Revised): 04/05/2025
Duyét dang (Accepted): 24/11/2025

Title: Isolation of major flavonoids for
the quality control of Vietnamese balm
(Elsholtzia ciliata (Thunb.) Hyl.,
Lamiaceae)

Author: Nguyen Le Yen Nhi and
Nguyen Thi Xuan Dieu”

Affiliation(s): School of Pharmacy,
University of Medicine and Pharmacy
at Ho Chi Minh City, Viet Nam

TOM TAT

Kinh gici (Elsholtzia ciliata (Thunb.) Hyl.) thuong duoc sir dung
dé chita cam mao, phong thdp, nén ra mau, bang huyét, viém da
day-rugt. Mac du Kinh gici da dwoc ghi nhdn trong Duoc dién Viét
Nam, chuyén ludn nay hi¢n van chiea ¢6 chat doi chiéu dé phuc vu
cong tdc kiém nghiém. Nghién ciru nay dwoc thuc hién nham phan
lap cdc flavonoid chu yéu tir Kinh gici dé aé xuat lam chat doi
chiéu phuc vu nang cap tiéu chudn chat lwong. Nam
flavonoid chinh gom pedalin, luteolin-7-O-f-p-glucopyranosid,
chrysoeriol-7-O-f-p-glucopyranosid, 7,3'-dimethoxyluteolin-6-O-
p-p-glucopyranosid va 5,6,4"-trihydroxy-7,3"-dimethoxyflavon da
dwge phan ldp bang phirong phdp sdc ky tie phdn doan ethyl acetat
cua dugc ligu. Cdac hop chat dwoe xdc dinh cau triic va dwge danh
gid do tinh khiét bang HPLC, déu dat trén 96%. Két qua nghién
citu gép phan cung cap nguon chat doi chiéu tlem nang, phuc vu
xdy duwng tiéu chudn co sé va dap vmg yéu cau cdp nhdt chuyén
Iugn Duoc dién trong thoi gian toi.

Tir khéa: Chdt doi chiéu, Elsholtzia ciliata, flavonoid, Kinh gici
ABSTRACT

Elsholtzia ciliata (Thunb.) Hyl. is commonly used to treat cold,
rheumatism, hematemesis, metrorrhagia, and gastroenteritis.
Although E. ciliata is already included in the Vietnamese
Pharmacopoeia, its current monograph lacks official reference
standards for quality control. This study aimed to isolate major
flavonoids from E. ciliata to propose candidate reference standards
for the improvement of quality specifications. Five major
flavonoids, including pedalin, luteolin-7-O-f-p-glucopyranosid,
chrysoeriol-7-O-p-p-glucopyranosid, 7,3'-dimethoxyluteolin-6-O-p-
p-glucopyranosid, and 5,6,4"-trihydroxy-7,3'-dimethoxyflavon, were
isolated by chromatographic methods from the ethyl acetate fraction
of the plant. The compounds were structurally elucidated and their
purity was evaluated by HPLC, all exceeding 96%. The findings
provide potential reference materials that can support the
development of in-house quality standards and contribute to the
future revision of the Pharmacopoeia monograph.

Keywords: FElsholtzia ciliata, flavonoid, reference standards,
Vietnamese balm




Tap chi Khoa hoc Dai hoc Can Tho

1. GIOI THIEU

Chi Elsholtzia c¢6 khoang 42 loai, phan bd chu
yéu & chau A (Chen et al., 2022). Theo y vin, nhiéu
loai cua chi nay da dugc st dung rong rai trong y
hoc ¢6 truyén tir rat 1au doi nho nhiéu céng dung y
hoc ndi bat. Két qua ¢ cac nghién ctru hién dai da
cho thay thanh phan hoa hoc cua chi nay kha da
dang, cha yéu chia nhiéu flavonoid,
phenylpropanoid va terpenoid, trong d6 flavonoid
dugc xem 1a nhom hop chat chiém uu thé va dong
vai trd quan trong chiu trach nhi¢m cho cac hoat tinh
sinh hoc cua nhiéu loai Elsholtzia (Chen etal., 2022;
Guo et al., 2012; Liu et al., 2007).

Kinh giéi (Elsholtzia ciliata (Thunb.) Hyl.) 1a
mot loai rau thom quen thudc cia Viét Nam, déng
thoi ciing 1a dugc liéu tiéu biéu cua chi Elsholtzia
thudng duoc sir dung trong y hoc ¢b truyén dé chira
cam mao, phong thép, dau xuong, viém hong, myn
nhot, nén ra mau, bang huyét, viém da day, viém
rudt (Do et al. 2006). Loai nay phan bd rong khap
nudc ta, dé trong, san luong déng ké va da duogc
ching minh c6 nhiéu tac dung dugc 1y rd rét (Wang
et al., 2022). Ngoai ra, viéc Kinh gidi da c6 chuyén
luan trong Dugc dién Viét Nam (du con so sai) cho
théy duoc liéu nay dugc cong nhan co vai tro quan
trong trong hé thdng cham soc strc khoe qudc gia.

Tuy nhién, trong Duoc dién Viét Nam V, chuyén
ludn Kinh gioi hién van chua c¢6 chat dbi chiéu
chuin dé phuc vu cong tac kiém nghiém chat lugng.
Diéu nay gy ra nhiéu tré ngai trong viéc danh gia
mot cach chinh xac va khach quan chét luvgng duogc
liéu Kinh gidi trén thi truong. Flavonoid la thanh
phan khéng bay hoi chiém wu thé trong Kinh gidi,
da duoc ching minh 14 thanh phan chiu trach nhiém
cho nhiéu hoat tinh sinh hoc gi4 tri, gop phan quan
trong vao cac tac dung dugc ly cua dugc ligu
(Nguyen et al., 2021; Nugroho et al., 2019). Do do,
viéc k1em soat thanh phan cac flavonoid chinh 1a
mot yeu td then chdt dé dam bao chit luong va hiéu
qua cuta duogc li¢u Kinh gidi.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u
2.1.1. Duoc liéu

Toan cay Kinh gidi tuoi (E. ciliata, khoang 35
kg) dugc thu mua tai cho dau mdi néng san Thu
Dtc, thanh phd Thu Puc vao thang 10/2021 (Hinh
1). Mau dugc dinh danh béi TS. Nguyén Thi Xuan
Diéu, B6 mén Duoc liéu - Duoc hoc ¢d truyén, Khoa
Duoc, Pai hoc Y Dugc Thanh phé Hb Chi Minh va
duoc luu tai Bo mon Duoc liéu - Duge hoc ¢ tmyén
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voi ma sé6 KG-HCM-1021. Duoc liéu tuoi sau do
dugc phoi 4m can, tranh 4nh néng tryc tiép dé thu
duogc khoang 4 kg dugc liéu kho. Dugce li€u nay
duogc xay thanh bdt thoé dung cho chiét xuét.

Hinh 1. Toan cay Kinh giéi

2.1.2. Dung mdéi, hoa chdt, trang thiét bi

Dung méi chiét xuét duoc lidu 1a ethanol 96%
(cdn thyc pham). Tat ca dung méi khac duoc dung
trong nghién ctru déu dat chuan phan tich va duoc
cung cép boi nha san xuat Fisher.

Ban mong silica gel F254 (Merck) dung cho
phan tich va ban mong didu ché PLC silica gel 60
F254, 0,5 mm, 20 x 20 cm dung trong sic ky 16p
mong diéu ché. Silica gel ¢& hat vira 40 - 63 um
(Merck), Sephadex LH-20 (Cytiva) va resin HW-
40C (Toyopearl) ding cho sic ky cot.

2.2. Phuong phap nghién ctru

2.2.1. Chiét xudt cao toan phan va phan tach
cac phan doan so bo

Phan trén mit d4t cua Kinh gidi dugc chiét bang
phwong phap ngdm kiét ngugc dong véi cdn 96%.
Dich chiét duoc ¢ thu hdi dung méi dudi ap sudt
giam thanh cao ddc. Cao nay dugc phan tan vao
luong tdi thiéu nudc, sau do chiét phan bd long —
long v6i cac dung mdi c6 d§ phan cuc khac nhau
nham loai bét cac tap chat trong cao chiét ban dau
dé thu duoc cac phan doan giau flavonoid.

2.2.2. Phan lap cac flavonoid chinh

Cao toan phan va cac phan doan thu dugc tur lic
phén bo dugc phan tich trén HPLC dé xac dinh cac
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flavonoid muyc tiéu cAn phan lap lam chét d6i chiéu.
Phan doan giau cac thanh phan flavonoid chinh cua
Kinh gi6i dugc tiép tuc phan tach bang cac k¥ thuat
sic ky cot (silica gel, rdy phan tir) dé thu cac hop
chét tinh khiét.

2.2.3. Kiém tra dg tinh khiét cdc chdt phén lgp

Phirong phap sdc ky 16p mong

Céc chét phan lap duoc chdm twong di ddm trén
3 ban mong riéng biét, khai trién v6i 3 hé dung moi
khac nhau (vé d6 phan cuc, vé thanh phan), phat
hién vét bang mét thudong, bang dén UV 254 nm, UV
365 nm va bang thudc thir VS. Chat dwoc xem la
tinh khiét trén ban mong khi chi cho 1 vét gon trén
cé ba hé dung méi & tit ca cac cach phat hién.

Phirong phap sdc ky long hiéu nang cao

Chat phan 1ap dugc hoa tan trong methanol véi
ndng do khoang 100 pg/mL va duoc loc qua mang
loc 0,45 pm. Viéc phén tich trén hé théng sic ky
long hiéu ning cao HPLC v&i dau do day diod quang
PDA d3 duoc thuc hién, két hop phén mém
EMPOWER 2, str dung cot sic ky Kinetex 5 pm
EVO C18 (1004, 150 x 4,6 mm) véi diéu kién séc
ky nhu sau: pha dong: nudc acid triflouroacetic
0,01% (B) - acetonitril (A), A: 2 - 100% (30 phut),
100% (10 phut), toc do dong: 0,5 mL/pht, thé tich
tiém mau: 10 pL, ddy budc song phat hién: 210 -
400 nm, ché d¢ ghi sic ky dd: maxplot va thoi gian
phéan tich: 40 phat. Dua vao ty 1€ dién tich cac pic
trén sic ky do, c6 thé danh gia d¢ tinh khiét sic ky
ctia chét phan lap.

2.2.4. Pinh tinh xdc dinh cdc chdt doi chiéu

Cac chat doi chiéu duoc xac dinh trén co sd tién
hanh sac ky so sanh véi bd cac chat chuan lam viéc
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la cac flavonoid da xac dinh trudc day (Nguyen et
al., 2021). Ngoai ra, viéc dinh danh chét d6i chiéu
con duge xac nhan thong qua sy tring khép vé thoi
gian luu, phd UV, phd MS tai cing diéu kién phan
tich HPLC-PDA-MS va dit liéu phé "H-NMR cuia
chung voi céc flavonoid tuwong ung.

3. KET QUA VA BAN LUAN
3.1. Chiét xuét cao toan phén
Quy trinh chiét duoc tom tit ¢ Hinh 2.

Tir 4 kg toan cdy trén mat dat Kinh gidi, bang
phuong phap ngam kiét bang cén 96%, 60 L dich
chiét con di duoc thu, c6 thu hdi dung méi thu duge
550g cao Kinh gi6i, d6 4m ciia cao 25,23%.

[ Toan céay Kinh gidi (4kg) ]

Ngam kiét voi con 96%

[ Dich chiét c6n 60L ]

C6 thu hodi dung moi

v
[ Cao con (550¢) ]

Hinh 2. Quy trinh chiét xuit cao toan phin

3.2. Phén tich cic phin doan bing k¥ thuit
chiét phéan bo 16ng — long
Quy trinh chiét phan b6 16ng — 1ong dwoc tom tat
6 Hinh 3.

Séc ky dd phan tich thanh phan céc phan doan
duoc thé hién ¢ Hinh 4.

[ Cao con/mrde (1 L) ]

Léc phédn bo véi 25L n-Hexan

| Dich mudc I

Dich n-Hexan I

Léic phdn bo véi 8,5L CHCI, | Thu hoi dung méi

l | Cao n-Hexan I

Dich nudc I | Dich CHCI, I

Ldc phdn bé véi 15L EtOAc

Thu hoi dung méi

r

[ piwroac | [ caocnel, |

Hinh 3. Quy trinh chiét phan b6 léng long
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UV 365nm Thude thir VS

UV 254nm

5 1 2 3 4 5

Hinh 4. Sic ky dd cac phan doan chiét phan b

Pha dong: Chloroform — methanol — nuéc — acid formic
(65:35:10:0,5, I6p dwdi). 1: cao toan phan (KG), 2: phdn
doan n-hexan (KG-H), 3: phdn dogn chloroform (KG-C),
4: phan dogn ethyl acetat (KG-E), 5: phdn doan nuéc
(KG-W).

Viéc dinh hudng phan 14p cac flavonoid chinh,
¢6 hoat tinh sinh hoc di dugc tién hanh nhim cung
cap chit ddi chiéu phuc vu cong tac kiém soat chat
luong dugc liéu Kinh gidi. Qua qué trinh lic phan
bb v&i n-hexan va chloroform, tap chlorophyll va
mot sb tap kém phan cuc khéc da dugc loai di dang
ké, thanh phan flavonoid duoc lam giau trong phan
doan ethyl acetat. Do d6, phan doan ethyl acetat
duoc chon dé tiép tuc phan 1ap cac chat ddi chiéu.
Ngoai ra, trong qué trinh lic phan b6 véi ethyl acetat
va ¢6 loai dung méi c6 sy xuét hién tia (T-KG-E),
nhan thay phan tia nay ¢ thanh phan flavonoid
khac véi phan doan ethyl acetat nén tia nay cling
dugc chon dé tiép tuc phan tach bang sic ky cot
nhanh. Sic ky dd HPLC dinh vi cac flavonoid muc
tidu can phan lap dugc thé hién ¢ Hinh 5. Trong d6
céc pic KG1-KGS5 1a cac flavonoid muc tiéu can
phan lap.

0.144

]
KG1
KG4

KG2
KG3

"]
LN—'L/L/\]‘@
I~
20. %0 2000 2900 )

Hinh 5. Séic ky dé HPLC thé hién vi tri céc
flavonoid muc tiéu can phan lap tir Kinh giéi
3.3. Phan lap cac flavonoid dbi chiéu tir phan
doan ethyl acetat

3.3.1. Phan tdach cac phan doan tir T-KG-E

Tua tir phan doan ethyl acetat (T-KG-E, 21,05 g)
dugc phén tach thanh cac phan doan nho6 hon bang
sac ky cot co dién vai diéu kién sac ky nhu sau:
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— Mau: Tua thu tir phan doan ethyl acetat (T-
KG-E, 21 g), nap mau kho;

— Cot thuy tinh, kich thudc 10 x 6 cm (chiéu
dai x duong kinh trong); pha tinh: 200 g silica gel
(cd hat 40 — 63 um), nap cot hon dich;

nén n-hexan tang dan ti 1¢ n-hexan — ethyl acetat,
den 100% ethyl acetat, sau d6 100% methanol;

—  Thé tich hitng phéan doan: 50 mL;

—  Cac phén doan duoc theo ddi bang sic ky 16p
moéng véi hé dung moéi phan tich chloroform —
methanol - nuéc - acid formic (65:35:10:0,5; 16p
dudi);

— Phat hién vét dui UV 254 nm, UV 365 nm,
thuoc thir VS, UV 365 nm sau hién vét véi thudce thir
VS.

~ Két qua: Tir 21,05 g tiia T-KG-E bang k§ thuat
sac ky cot da thu dugc 8 phan doan khac nhau (T1-
T8).

Phén doan T7 (10 g) dugc phén tach bang sic
ky cot co dién vai dieu kién sac ky nhu sau:
— Mau: 10 g phan doan T7, nap mau kho;

—  Cot thiy tinh kich thude: 50 x 4 cm (chidu
dai x duong kinh trong);

— Phatinh: 130 gsilica gel (c& hat 40 — 63 um),
nap cdt hon dich;

nén chloroform ting dan ti 1& chloroform - ethyl
acetat dén 100% ethyl acetat, ethyl acetat —
methanol dén 100% methanol.

—  Thé tich himg phéan doan: 50 mL;

— Theo dbi cac phan doan bang sic ky 16p
mong véi hé dung mdi phan tich chloroform —
methanol - nudc - acid formic (7:3:1:0.5), 16p dudi;

— Phat hién vét dusi UV 254 nm, UV 365 nm,

thudc thr VS, UV 365 nm sau hién mau véi thude
thr VS.

) Két qua: Tir 10 g phan doan T7, bang k¥ thuat
sac ky cot thu dugc 20 phan doan (T7.1 — T7.20).

Phan doan T7.2 c6 két tinh mau vang, hinh kim.
Két tinh dugc loc qua phéu thuy tinh x5p, két tinh
duoc rira 1an luot voi n-hexan va chloroform lanh
thu duoc 67,50 mg tinh thé (kt-T7.2). Viéc kiém tra
trén sic ky 16p mong da duoc thuc hién, tinh thé cho
2 vét tat quang dudi UV 254 nm va mot sb vét phat
quang mo dudi UV 365 nm, thanh phan kha don
gian nén duoc lya chon dé tiép tuc tinh ché bang sic
ky cot rdy phén tir véi diéu kién sic ky nhu sau:
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— Mau: Tua thu tr phan doan T7.2 (kt-T7.2, 67
mg), nap mau udt;

— Cot: thuy tinh, kich thudc 62 x 1,5 cm (chiéu
dai x dudng kinh trong);

— Phatinh: Sephadex LH — 20, nap cot hon dich;

— Pha dong: chloroform — methanol (8:2);

— Thé tich himng phan doan: 1 mL

—  Céc phan doan dugc theo ddi bang sac ky 16p
mong voi hé dung moi phan tich chloroform — ethyl
acetat - acid formic (6:4:0,5);

—  Phat hién vét duéi UV 254 nm, UV 365 nm,
thuoc thr VS, UV 365 nm sau hién vét véi thuoc thir
VS.

Két qua: Sic ky rdy phan tir kt-T7.2 thu dugc 3
phén doan, trong d6 phan doan T7.2.3 (21 mg) cho
1 vét tit quang du6i UV 254 nm, UV 365 nm va hién
mau vang vé6i thude thir VS, Rf =0,63 (hé dung moi
chloroform — methanol - nudc - acid formic
(7:3:1:0,5; 16p dudi)). Viéc kiém tra véi sac ky 16p
mong va HPLC da dugc tién hanh, két qua cho thay
T7.2.3 tinh khiét, c6 thoi gian luwu ctia pic va phé UV
trung voi KGS.

Céc phan doan T7.13 — T7.16 c6 két tia :trén‘g,
min. Viéc ly tdm, rira tda dugce thyuc hién nhiéu lan
voi methanol»lanh, hoa tan cac tha sau khi rira trong
methanol, trién khai trén sac ky 16p mong nhan thay
cac tia cd cac vét chinh tuwong ty nhau nén dugc gop
chung, ky hiéu la kt-T7.13-16. Tia kt-T7.13-16
duoc phan tach bang phuong phép sac ky ¢t co dién
véi dicu kién sdc ky nhu sau:

Mau: Tua kt-T7.13-16 (856 mg), nap mau
kho;

— Cot: thay tinh, kich thudc 48 x 1,5 cm (chiéu
dai x dudng kinh trong);

— Phatinh: 50 g silica gel, (c& hat 40 — 63 um),
nap cot hon dich;

— Pha dong: chloroform — methanol - nudc
(8:2:1)

—  Thé tich hing phéan doan: 15 mL

— Hé phan tich sic ky 16p mong: chloroform —
methanol - nude - acid formic (7:3:1:0.5), 16p dudi;
phat hién vét dudi UV 254 nm, UV 365 nm, thuoc
thtr VS, UV 365 nm sau hién mau v4i thuoc thir VS.

Két qua: Sic ky cot tia kt-T7.13-16 thu duogc 5
phan doan (kt-T7.13-16.1 dén kt-T7.13-16.5).
Trong d6, phan doan kt-T7.13-16.2 xuat hién tia
trang, min. Tua duogc ly tdm va rira nhidu lan voi
methanol lanh thu dugc tia (7 mg) cho 1 vét tit
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quang dudi UV 254 va 365 nm, hién mau vang voi
thudc thir VS trén sac ky 16p mong, ¢6 thoi gian luu
va pho UV tuong dong vai pic KG4.

Phan doan T7.16 sau khi loc tia tiép tuc cho bay
hoi dung méi thu duge 969 mg cin. Nhan thiy phén
doan T7.16 c6 vét KG4 va thanh phan kha don gian.
Viéc phan tach phan doan T7.16 duoc tién hanh
bang phuong phap sic ky cot ¢o dién dé lam giau
thém chat KG4. Phan doan nay dwoc phan tach voi
céc diéu kién sic ky nhu sau:

— Mau: T7.16 (960 mg), nap mau kho;

—  Cot: thay tinh, kich thude 50 x 1,5 cm (chiéu
dai x duong kinh trong);

— Pha tinh: 40 g slica gel, (c& hat 40 — 63 pum),
nap cot hon dich;

— Pha dong: chloroform — methanol - nudc
(8:2:1);

— Thé tich htg phan doan: 10 mL;

— Hé phan tich sic ky 16p mong: chloroform —
methanol - nude - acid formic (7:3:1:0,5; 16p du6i);
phat hién vét dudi UV 254 nm, UV 365 nm, thudc
thir VS, UV 365 nm sau hién mau véi thuoc thi VS.

Két qua: Tir 969 mg phan doan T7.16 phan tach
bing sic ky cot co dién thu duoc 8 phan doan
(T7.16.1 — T7.16.8). Trong do, phan doan T7.16.2
xuét hién tia tring, min, tién hanh ly tam, ria tia
nhiéu lan véi methanol lanh thu dugc 13 mg toa.
Viéc khai trién dugc tién hanh trén sac ky 16p mong,
tua cho 1 vet tat quang dudi UV 254, 364 nm, hién
mau vang v6i thuoe thir VS, Rf = 0,36 (h¢ dung méi
chloroform — methanol - nuoc - acid formic
(7:3:1:0,5; 16p dudi)), két qua phan tich trén HPLC
nhén thay tha tring vi KG4 nén gop chung dé thu
dugc tong cong 20 mg KG4.

_Phén doan T7.18 c vét flavonoid KG1, thanh
phan don gian hon cac phan doan trudce, khoi lugng
phan doan nhi,éu (2,4448 g). Viéc phﬁn‘téch phf}n
doan nay V’(')’i sdc ky cot co dién voi cac dicu kién sac
ky duogc tién hanh nhu sau:

— Mau: T7.18 (2,4 g), nap mau kho;

—  Cot: thuy tinh, kich thudc 50 x 5 cm (chiéu
dai x duong kinh trong);

— Phatinh: 100 g slica gel, (cd hat 40 — 63 um),
nap cdt hon dich;

— Pha dong: chloroform — methanol - nudc
(8:2:1);

— Thé tich hiig phan doan: 10 mL;
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— Haé phan tich sic ky 16p mong: chloroform —
methanol - nudc - acid formic (7:3:1:0,5; 16p dudi);
phat hién vét dudi UV 254 nm, UV 365 nm, thudc
thir VS, UV 365 nm sau hién mau véi thude thir VS.

Két qua: Tir 2,4 g phan doan T7.18 sau khi phan
tach thu dugc 15 phan doan (T7.18.1 dén T7.18.15).
Phén doan T7.18.11 ¢6 tiia min, tring nga. Tua dugc
ly tdm va rua nhiéu 1an véi methanol lanh thu duoc
1 chét (10 mg) tuong dong voi pic KG1 khi sic ky
so sanh (Rf = 0,21 & h¢ dung moi chloroform —
methanol - nuwoc - acid formic (7:3:1:0,5; 16p duéi).

3.3.2. Phan tich cac phdan doan ti cao ethyl

acetat

Phén doan ethyl acetat (KG-E, 16,03 g) duoc
phan tach thanh cac phan doan nho hon bang sac ky
cot co dien voi diu kién sac ky nhu sau:

- Meiu: Phan doan ethyl acetat (KG-E, 16,03
g), nap mau kho;

—  COot thuy tinh, kich thuge 70 x 5 cm (chidu
dai x duong kinh trong); pha tinh: 200 g silica gel
(cd hat 40 — 63 um), nap cdt hon dich;
nén chloroform tang dan ti 1& chloroform — ethyl
acetat, dén 100% ethyl acetat, sau do 100%
methanol;

— Thé tich htg phan doan: 50 mL;

— Céc phéan doan dugc theo ddi bang sic ky 16p
mong véi hé dung mdéi phan tich chloroform —
methanol - nudc - acid formic (65:35:10:0,5; 16p
du6i) dugi UV 254 nm, UV 365 nm, thudc thu VS,
UV 365 nm sau hién vét voi thudc thir VS.

Két qua: Tir 16,03 g phan doan KG-E béng ky
thuét sac ky ¢t co dién da thu dugc 15 phan doan
khac nhau (KG-E.1 dén KG-E.15). Trong do, phin
doan KG-E.15 c6 cac vét flavonoid dinh huéng
phan lap, vi vy viéc phan tach duoc tién hanh bang
sac ky cot ¢o dién voi diéu kién sac ky nhu sau:

— Mau: KG-E.15 (5,9 g), nap mau kho;

— €0t thiy tinh kich thude: 50 x 3 cm (chiéu
dai x duong kinh trong);

— Phatinh: 130 gsilica gel (c6 hat 40 — 63 um),
nap cot hon dich;

— Pha dong: chloroform — methanol - nudc
(8:2:1);

— Thé tich hing phan doan: 50 mL;

— Hé phan tich séc ky 16p méng: chloroform —
methanol - nudc - acid formic (7:3:1:0,5; 16p dudi);
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phat hién vét du¢i UV 254 nm, UV 365 nm, thudc
thtr VS, UV 365 nm sau hién mau v4i thuoc thir VS.

Két qua: Phan doan KG-E.15 sau khi dugc phan
tach bang sac }(}'/ cot co dién thu dugc 12 phan doan
(KG-E.15.1 dén KG-E.15.12).

Phan doan KG-E15.2 c6 tha tréng min. Tua duoc
ly tdm va rira nhiéu 14n v6i methanol lanh, thu duoc
mat chat c6 khoi lugng 116 mg. Viéc phan tich sic
ky so sanh nhén thiy tia nay tring véi KG4.

Phén doan KG-E15.8 va KG-E15.9 ¢6 tia tring
min, viéc ly tdm rtra tua duogc tién hanh nhiéu lan
v6i methanol lanh, thu duoc 400 mg chat KG2 voi
Rf = 0,19 (hé dung mdi chloroform — methanol -
nuoc - acid formic (7:3:1:0,5; 16p dudi)).

Phin doan KG-E15.7 nhan thiy co vét
flavonoid KG1, viéc tinh ché phén doan nay duoc
tién hanh bang sac ky ray phan t véi diéu kién nhu
sau:

— Mau: KG-E15.7 (467,6 mg), nap mau udt;

— Cot: thuy tinh, kich thudc 2 x 120 cm (dudng
kinh x chi€u cao);
Pha tinh: resin HW-40C
— Pha dong: methanol;
Thé tich htrng phéan doan: 4,5 mL

— Hé phan tich sic ky 16p mong: ethyl acetat —
mpthanol —nudce — acid formic (8:2:1 :Q,S); phat hién
vet du6i UV 254 nm, UV 365 nm, thude thu VS, UV
365 nm sau hién mau voi thudce thir VS.

Két qua: Thu duoc 4 phan doan (KG-E15.7.1
dén KG-E15.7.4). Trong qué trinh bay hoi dung
mdi, phan doan KG-E15.7.2 xuit hién tia tréng,
min. Tua dugc ly tam va rua nhiéu 1an véi methanol
lanh, tia E15.7.2 cho 1 vét tit quang dudi UV 254
nm, UV 365 nm, hién mau vang véi thudc thir VS
¢6 khéi lugng 14 9 mg, sic ky so sanh cho thay day
1a chdt KG1 (Rf=0,21 & hé dung mdi chloroform —
methanol - nudc - acid formic (7:3:1:0,5; 16p duéi).

Phan doan KG-E15.3 xuét hién tua tréng, min.
Vigc ly tdm rira tia dugce tién hanh nhiéu lan véi
methanol lanh thu dugce 288,2 mg tia, cho 2 vét tit
quang dudi UV 254 va 365 nm, hién mau vang véi
thudc thir VS trén sic ky 10p mong. Phén tich trén
HPLC, nhan thiy chira 2 pic ing véi KG3 va KG4.
Sau khi tién hanh tinh ché bang cac co ché nhu sic
ky cot pha thuan, sic ky cot pha dao, sic ky ray phan
tir déu khong tach duge KG3. Do mau kho tan trong
dung médi pha miu HPLC, nd lyc tinh ché bang
HPLC diéu ché ciing khong dat thanh cong. Vi vy,
KG3 duoc tién hanh phan lap bang sic ky 16p mong
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diéu ché. Tua tir KG-E15.3 duoc khao sat trén sdc
ky 16p mong véi cac hé dung moi khac nhau dé thim
do diéu kién phéan 1ap. Hé dung méi chloroform —
methanol - nude - acid formic (75:25:10:0.5, 16p
dudi) cho 2 vét gon, tach nhau trén sic ky 16p mong.
Diéu kién tach bang sic ky 16p moéng diéu ché nhu
sau:
— Khéi luong miu tai 1én ban: 10 mg/lan;

— Ban mong: PLC silica gel 60 F254, 0,5 mm,
20 x 20 cm;
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— Pha dong: chloroform — methanol - nudc -
acid formic (8:2:1:0,5; lop dudi), khai trién 6 1an.

— Viéc quan sat dudi UV 254 nm, UV 365 nm
duoc thuc hién dé phat hién va xac dinh vung silica
gel chita vét can 1ay. Bang chita vét can lay sau khi
cao duoc giai hap phu bang ethyl acetat. Két qua thu
duge 3 mg chat KG3 véi Rf =0,32 & hé dung moi
chloroform — methanol - nuwdc - acid formic
(7:3:1:0,5; 16p dudi).

Qua trinh phan 1ap cac chit ddi chiéu dwoc tom
tat trong Hinh 6

[ Dich chiét EtOAc ]

+ 4

(ke |

o
(rreer2 | (rkeerisrie | (Tkeerte | (Treeris | [ keEs2 | [ keetsse | [ keEsr | [ keEwss |
| skcRPT } skcPT L SKCPT 1 SKGPT ] Lytam, rira Lytam,iba ]| SKCRPT J Lytam, ria
KG&4 KG4 K&1 KG4 KG2 [ E15.7.2 } [ T-KG-E15.3 ]
7 mg 13 mg 10mg 116 mg 400 mg ¢ Ly tam, rira ¢ SKLM didu ché
KG1 KG3
9 mg 3 mg

Hinh 6. Quy trinh phan lip cic chit ddi chiéu

3.4. Kiém tra d tinh khiét cac chit phan lap
3.4.1. Phwong phdp sdc ky I6p mong

Céc chit phan 1ap duoc kiém tra do tinh khiét
trén sac ky 16p mong 6 3 hé dung moi khac nhau.

-

EA KG1KG2 KG3KG4 KG5

He¢ chloroform — methanol - nudc - acid formic
(7:3:1:0,5; l6p duoi

Két qua cho thdy cac chit phan lap déu cho mot vét
gon duy nhét trén ban mong & ca 3 hé dung moi khi
quan sat dudi UV 254 nm, UV 365 nm va dudi anh
sang thuong sau khi nhung ban mong véi thude thir
VS (Hinh 6).

-

:

EA KG1KG2 KG3KG4 KG5

Hé¢ ethyl acetat — methanol - nuéc - acid formic
(8:2:1:0,5)

EA KG1KG2 KG3KG4 KGS5

He¢ ethyl acetat — aceton - nuwoc - acid formic (2,5,.' 7,5:1,0,5)
Hinh 7. Sic ky @6 TLC kiém tinh khiét
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3.4.2. Phwong phap HPLC

Két qua cho thay cac chat phan 1ap déu cho mot
pic chinh trén sac ky d6 voi d6 tinh khiet sac ky deu
trén 96% (Hinh 7 va Hinh 8).
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" 8 8 8 8
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Rl

KGS

Hinh 8. Sic ky @6 HPLC kiém tinh khiét

3.5. Pinh tinh xac dinh cac chét ddi chiéu

Céc chét phan 1ap duoc phan tich so sanh & ciing
diédu kién HPLC-PDA-MS va sic ky 16p mong véi
céc chit chuan di c6 trude ddy cua nhom tic gid.
Két quéa cho thay cac chat nay déu co thoi gian luu,
ph6 UV va phd khéi (khéi lugng phan tir) phit hop
v6i cac chat myc tiéu twrong tmg. Cau tric cc chét
KG1-KG5 dugc xac nhan thong qua viée so sanh dir
lidu phd 'H-NMR déi chiéu vai tai liéu tham khao
1a cong b truée day cua chinh nhom nghién ctru
(Nguyen et al., 2021).

Sau khi sic ky so sanh két hop v6i ddi chiéu céc
dit ligu phé, KG1, KG2, KG3, KG4 va KGS (twong

tmg v6i thoi gian luu 1an luot 1a 14.1 phut, 15 phut,
17.8 phut, 19 phat va 30.2 phut trén sdc ky d6 HPLC
Hinh 5) duoc xac nhan lan lugt 1a pedalin (Bolzani

et al., 1995), Iuteolin-7-O-f-b-glucopyranosid
(Zhang et al, 2014); chrysoeriol-7- O-f-p-
glucopyranosid (Chau et al., 2015); 7,3'-

dimethoxyluteolin-6-O-f-p-glucopyranosid
(Mathuram et al., 1976) va 5,6,4'-trihydroxy-7,3'-
dimethoxyflavon (Maldonado & Ortega, 1997;
Nguyen et al., 2021). Céu triic ciia cic chat da phan
lap dwoc thé hién & Hinh 10. Két qua tong két cac
chit da phan lap duoc tom tit trong Bang 4.



Tap chi Khoa hoc Dai hoc Can Tho

Tdp 62, S6 14 (2026): 1-13

i P Bang 1. Két qua dbi chiéu phé UV cia chat da
] ::,L : ' phin lip va chat chuan muc tiéu
T - | tuwong ng
G Chit phan lap __Chét chuén
Rl
’ KGl1
ol JL KG2
A,
l KG3 KG2 S
g8 \)
e — s 0 i
l KG4
7 KG3
T T —— Y [E—— T
“ KG5
3 b3
KG4
y 3 00 lYC( ".YJf VSY’.\‘. 10 .‘!'J‘. !5'."‘. dC‘?‘. L1 L N
Hinh 9. Sic ky @6 HPLC so sanh cic chit va cao
toan phan
KG5

Bang 2. K&t qua so sanh dix liéu phd khéi ciia cac chét phan 1ap dwoc va chit chuin twong tng

Tén hop chit [M-HJ KLPT

KGl1 477,1

! Pedalin 4773 478

) KG2 4471 448
Luteolin-7-O-B-D-glucopyranosid 4472

3 KG3 461,2 462
Chrysoeriol-7- O-B-D-glucopyranosid 461,1

4 KG4 491,1 492
7,3'-dimethoxyluteolin-6-O-B-D-glucopyranosid 491,2

5 KG5 329,1 330
5,6,4'-trihydroxy-7,3'-dimethoxyflavon 329,1

Bang 3. Két qua so sanh dir liéu phé 'H-NMR ciia cic chét phan 1ap dwoc va chéit chuin twong @ng

KG1 én

pedalin Su

KG2 én

luteolin-7-0-f-p- chrysoeriol-7-

KG3

glucopyranosid O-f}-p-
mult. (J) mult. (J) mult. (J) Samult. (J) Sn mult. (J) glucopyranosid
2 - - - - -
3 1H6.73 5 1H6.73 s IH6.75s 1H 6.75 5 1H6.99s 1H 6.99 5
4 - - - - -
5 - - - - -
1H 6.44 d 1H6.45d 1H6.45d
6 - - 2.2) 1H 6.44d (2.1) 1) .1
7 - - - - -
1H6.79d 1H 6.87 d 1H6.87d
8 1H 6.88 5 1H 6.88 s 2.2) 1H6.79d (2.1) 1) .1
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luteolin-7-O-f-p-

chrysoeriol-7-

K(:tl S pedz;iin S K(itz S glucopyranosid S K(l;f O-f-p-
mult. () mult. (/) mult. (/) Sou mult. (J) mult. (J) glucopyranosid
9 - - - - -
10 - - - - -
1’ - - - - -
1H7.44d 1H744d 1H7.42d
’
2 (2.3 (2.3 o 1H7.42d(2.1)  1H7.59brs  1H7.59 brs
3 - - - - -
4’ - - - - -
1H690d 1H6.90d 1H69d 1H 6.94 d 1H 6.94 d
’
3 (8.2) (8.2) (8.4) 1H6.91d(8.3) (8.1) (8.1)
o 1H7.46 dd  1H 7.46 dd LI; (78";5 1H7.45dd (8.4,  1H7.60dd 1H 7.60 dd
(8.2,2.3) (8.2,2.3) 23 2.2) (8.1,2.2) (8.1,2.2)
4- - - - - -
OCH3
6- - - - - -
OCH3
7-
ocH, JH39ls  3H391s - - -
8- - - - - -
OCH;
3'-
OCH3 ) . ) . )
4'-
OCH3 ) . ) . )
5-OH - ; IH 22'98 1H 12.98 s IH12.97s  IH1297s
6-OH - - - - -
7-OH - - - ] -
4'-OH - - - - -
1H5.04d 1H5.04d 1H5.08d 1H 5.06 d 1H 5.06 d
rn
1 7.1) (7.1) (7.5) 1H5.08d(7.5) (7.5) (1.5)
., 1H 3.26 ¢
2 1H322m 1H3.22m (8.9) 1H 3.26 1 (7.7) 1H3.26 m 1H3.26 m
3" IH321m  1H321m 1%83'93)“ 1H 3.317(8.8) 1H3.30 m 1H3.30 m
4" 1H3.13m  1H3.13m 1H(83'91)8’ 1H3.18/(0.1)  1H3.17m  1H3.17m
5" 1H3.06m 1H3.06m 1H345m 1H3.45m 1H3.44 m 1H3.44 m
1H3.58dd 1H3.58dd 1H3.71d 1H 3.72 dd 1H 3.72 dd
6’ (10.9,1.1)  (10.9,1.1) (11.3) 1H13I'{7; 218(11.0) (10.0,5.2) (10.0,5.2)
1H3.40m 1H340m 1H3.48m e m 1H 3.46 m 1H 3.46 m
Bing 3. Két qua so sanh dit ligu pho '"H-NMR ciia cic chit phan 1gp dwgc va chit chuan twong ing
(tiep theo)
7,3'-dimethoxyluteolin 5,6,4'-trihydroxy-
KG4 6-0-f-o- KGS 7,3'-dimethoxyflavon
Sn mult. (J) glucopyranosid ou Su mult. (J) i y

Sou mult. (J)

mult. (J)

10
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7,3'-dimethoxyluteolin-

5,6,4'-trihydroxy-

KG4 6-0-f-p- KG5 " s
Sn mult. (J) glucopyranosid ou Su mult. (J) 73 -dél‘ﬂmlfltuhl(t)x(y.]f)lavon
mult. (J) ’
3 IH69s 1H 6.88 s IH691 s IH691 s
4 - - - -
5 - - - -
6 - - - -
7 - - - -
8 1H 6.88 s 1H 6.87 s 1H6.93 s 1H6.93 s
9 - - - -
10 - - - -
1’ - - - -
2' 1H7.56 s 1H7.54 s 1H 7.58 s 1H 7.58 s
3 - - - -
4 - - - -
5 1H 6.93 d (8.0) 1H 6.92 d (7.8) 1H 6.94 d (8.9) 1H 6.94 d (8.9)
6’ 1H7.56d(7.9) 1H 7.55d (7.8) 1H 7.59 dd (8.9,2) 1H 7.59 dd (8.9,2)
4-OCH3; - - - -
6-OCH3 - - - -
7- OCH3 3H3.89s 3H 3.88 s 3H3.925 3H3.93s
8-OCH3 - - - -
3'-OCH3; 3H3.905s 3H3.89 s 3H3.90 s 3H3.90s
4'-OCH3 - - - -
5-OH 1H 13.08 s 1H 13.07 s - -
6-OH - - - -
7-OH - - - -
4'-OH - - - -
1" 1H 5.08 d (6.4) 1H 5.08 4 (6.4)
2" 1H3.26 m 1H3.26 m
3 1H3.25m 1H3.25m
4" 1H3.16 m 1H3.17£(8.1)
5" IH3.11 m 1H3.11m
6 1H 3.62d (11.0) 1H 3.62 d (10.9)
1H 3.44 m 1H 3.44 m

Két qua phan lap thanh céng nim flavonoid
chinh tir phan doan ethyl acetat phén trén mat dat
cdy Kinh gioi va xac dinh cdu trac voi do tinh khiét
cao (trén 96%) 14 co s& quan trong dé xay dung chat
dbi chiéu phuc vu kiém nghiém. Cac hop chat nay,
bao gdm pedalin, luteolin-7-O-f-p-glucopyranosid;
chrysoeriol-7- O-f-p-glucopyranosid, 7,3'"-
dimethoxyluteolin-6-O-f-p-glucopyranosid va
5,6,4'-trihydroxy-7,3'-dimethoxyflavon, déu 1a
nhitng flavonoid dd dugc bao cdo trong mot $6
nghién ctru trude, tuy nhién, da phan chi dimg lai &
muc d dinh tinh, phan 1ap lugng nhd dé danh gia
hoat tinh sinh hoc (Kim et al., 2025; Nguyen et al.,
2021; Seo et al., 2020). Két qua ¢ tai liéu nghién ctru

11

truge day ciing da cho thiy day 1a thanh phan hoat
chét chinh cua Kinh gidi Viét Nam, chiu trach nhi¢m
chinh cho tac dung chdng oxy hoa va khang viém
cua duoc liéu nay (Nguyen et al., 2021). Do d0, viéc
dé xuat sir dung nam chat nay lam chat ddi chiéu
trong kiém soat chat lwong duoc liéu Kinh gidi 1a c6
co s& khoa hoc va thyc tién, dic biét trong bdi canh
chuyén luan Duoc dién vé Kinh giéi van chua ¢
quy dinh cu thé vé chat dbi chiéu phuc vu kiém
nghiém duoc liéu nay. Nhin chung, két qua nghién
ctru khong chi cung cdp ngudn chat ddi chiéu dang
tin cdy ma con co thé lam co so dit liéu tham khao
trong xay dung tiéu chuén co s& va chuyén ludn
Duoc dién Viét Nam trong twong lai.
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R; Rs
KGT1 (pedalin) OMe H
KG2 (luteolin-7-O-f-p-

glucopyranosid) Ofo-gle i

KG3 (chrysoenol-?—O-,b’-n- OMe OH OH H O-p-p-glc H
glucopyranosid)

KG4 (7,3 —dlmethoxylute'ohn-6—0- > OMe OH OH 0-f-p-glc OMe H
glucopyranosid)

KGS (:5,6,4 -trihydroxy-7,3'- OMe OH OH OH OMe H
dimethoxyflavon)

Hinh 10. Ciu tric ciia cac chit da phan lap

Bing 4. Két qua tém tit dir li¢u cic chét da phan lap

Ma Tén hop chat Rf* CTPT  KLPT Db tinh khiét
KG1 Pedalin 0,21 C22H22012 478 98,62%
KG2 Luteolin-7-O-f-p-glucopyranosid 0,19  C31H2001 448 98,38%
KG3 Chrysoeriol-7-O-f-p-glucopyranosid 0,32 Cx»H2O0n 462 96,02%
KG4 7,3-dimethoxyluteolin-6-O-4-p-glucopyranosid 0,36  CxH24O12 492 97,88%
KG5 5,6,4'-trihydroxy-7,3'-dimethoxyflavon 0,63 C17H1404 330 96,31%

*Pha dong: chloroform — methanol - nuoc - acid formic (7:3:1:0,5; lop duoi).

4. KET LUAN

Tir phan doan ethyl acetat phan trén mat dat cua
cay Kinh gioi (E. Isholtzia ciliata (Thunb.) Hyl.),
nam flavonoid chinh d3 dugc phén lap va xac dinh
cdu tric v6i do tinh khiét cao (trén 96%). Cac hop
chit nay c6 tiém ning duoc sir dung lam chat dbi
chiéu phuc vu cong tac quan 1y chat lugng dugc liéu
Kinh gi6i va cac ché pham lién quan. Két qua nghién
ctru 1a bude khoi dau quan trong trong viée xdy dung
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