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Pinh lwvong wedelolactone trong cao dac co muc
Eclipta prostrata L. (Asteraceae) bang phuwong phap sac
ky long hiéu nang cao

Cat Huy Khdi va Phan Nguyén Thu Xuan
Truong Bai hoc Quéc T€ Héng Bang

TOM TAT

gt vén dé: Nhém hop chét flavonoid trong duoc liéu cé muc (Eclipta prostrata L.) cé hoat tinh khdng
khudn, khdng ndm, cém mdu, gidi déc gan,... C6 nhiéu phwong phdp dinh lwong hop chét flavonoid todn
phén & Viét Nam va trén thé gidi, riéng duroc liéu cé murc va cdc dang bao ché chiét xudt tir duoc liéu cé muc
6 thé dwoc dinh lwong flavonoid todn phdn bang phwong phdp do quang hodc dinh lwong wedelolactone
bdng phwong phdp HPLC vdi pha déng methanol: acid acetic 0.5% v&i muc dich ddnh gid chdt lvong
nguyén liéu hay cao dinh chuén chiét tir duoc liéu nay. Vi vay viéc xy dwng va thdm dinh quy trinh dinh
lwong wedelolactone trong cao ddc cé muee I can thiét. Nghién ciru nay tién hanh xdy dwng va thém dinh
quy trinh dinh lugng wedelolactone trong cao cé muc bang phuong phdp HPLC, ddu do UV — Vis. Muc tiéu:
Xay dwng va thdm dinh quy trinh dinh lwvong wedelolactone trong cao dédc cé muc bdng phuwong phdp
HPLC. Péitwrong va phirong phdp nghién ciru: Cao ddc cé mure, tién hanh xdy dwng va thdm dinh quy trinh
dinh Iwong wedelolactone trong cao déic cd murc bdng phurong phdp HPLC. Két qud: Bang phurong phdp sédc
ky 16ng hiéu ndng cao (HPLC) vdi diéu kién sdc ky: HPLC Shimadzu Prominence-i LC-2030, Cét sdc ky:
Shimadzu C18 (250 x 4.6 mm, 5 um). Dung méi pha déng: methanol - nwdc acid acetic 0.5% 70:30 (TT/TT),
kiéu rira gidi: ddng dong, téc dé dong: 1.0 mL/phut, thé tich tiém mdu: 20 uL, budc séng phat hién: 350 nm.
Dd xdy dung duoc quy trinh dinh lugng vdi cdc tiéu chi: Tinh tuyén tinh cda phuong phdp dat trong khodng
néng dé 2—15 ug/mL. Gidi han phdt hién (LOD) Id 0.15 ug/mL, gidi han dinh lugng (LOQ) 16 0.45 ug/mL. B6
chinh xdc cé RSD (%) = 1.162%. D6 ding cla phuong phdp duoc xdc dinh bdng % ty 1é phuc hdi trong
khodng: 99.58 % - 100.53%. Két ludn: Do dé c6 thé dp dung phwong phdp nay dé dinh lwvong Wedelolactone
trong cao ddic co murc.

Tirkhoa: co mue, Eclipta prostrata (L.), wedelolactone, HPLC

1. DAT VAN BE

Cb muec cb tén khoa hoc |a Eclipta prostrata L. tir
lau d3 dworc sir dung trong dan gian lam thuéc bé
mau, cam mau, cé tac dung gidi ddcgan, bd than, ...
Mot trong nhirng thanh phan cé hoat tinh sinh hoc
quan trong c6 tac dung chira bénh cla cd myc la
wedelolactone. Cao dac thuong dugc rng dung
lam nguyén liéu dau vao san xuat cdc dang bao ché
nhu vién nang, vién nén, siro thudc,... véi vu diém:
dé dang lwu trit, van chuyén va ham lwong hoat
chat trong cao thuwdng cao hon nhiéu so véi dich
chiét. T mot sé tai liéu cd lién quan dén hop chat
flavonoid toan phan bai bdo huéng dén dinh luvgng
ham lugng flavonoid toan phan trong cao dac cd
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muc bang phwong phap HPLC [1-3]. Viéc kiém tra
ham lugng thanh phan cé trong dugc liéu la budc
quan trong, can thiét dé danh gid chat lugng
ngudn nguyén liéu dau vao trong san xuat, cling
nhu dinh lvgng ham lvgng hoat chat co trong cac
ch& phdm lwu hanh trén thi truong. Muc tiéu
nghién ctru la xay dung va tham dinh quy trinh dinh
lwvgng wedelolactone trong cao ddc cd muc.

2.D0I TUONG VA PHUONG PHAP NGHIEN CU'U
2.1.Dditwong nghién ciru

Poi twong: Cao ddc cd muc duoc cung cap bdi bd
mén Bao Ché, Trudng Dai hoc Quéc Té Hong Bang[4].

ISSN: 2615 - 9686



Tap chi Khoa hoc Trwwérng Pai hoc Quéc té Hong Bang - S8 29 - 5/2024: 153-160

Chat chuan: Wedelolactone, d6 tinh khiét: 99.27 %
(Sigma - Aldrich).

Héa chat: Methanol loai dung cho HPLC, nuérc cat 2 [an,
cac dung mdi hod chat phu hop véi muc dich st dung.

Trang thiét bi: HPLC Shimadzu Prominence-i LC-
2030, dau do UV, Cot sac ky Shimadzu C18 (250 x
4.6 mm, 5 um), can phan tich c6 d6é chinh xac
0.01mg, cac dung cu thady tinh chinh xac st dung
trong phongthinghiém,...

2.2. Phwong phap nghiénciru: [2, 3,5, 6]

2.2.1. Diéu kién sdc ky Iéng hiéu néng cao (HPLC-UV)

+Cot sdcky: Shimadzu C18 (250 x4.6 mm, 5 um)

+Thanh phan pha déng: methanol—dungdich acid
acetic0.5% vaity & 70:30 (TT/TT)

+T6cdd dong: 1.0 mL/phut.

+Budcséng phathién: 350 nm

+Nhiét d6 budng cét: 35°C

Bang 1. D3y dung dich chuin lam viéc

+Thétich tiém: 20 pL.

2.2.2. Chuén biméu

Ma&u thir: Can 0.1000 gam mAau cao dic cd muc (d6
am 11.69%) cho vao c6c ¢c6 md 100mL, thém
khoang 10 ml pha déng, siéu am trong 10 phut,
chuyén dung dich vao binh dinh mrc 25 mL, trang
becher va thém pha dong vao binh dinh mirc dén
vach, 13c déu. Sau d6 hat 4 mL vao binh dinh mic
20 mL, thém pha déng dénvach.

Mau trang: pha dong

MA3u chuan: can chinh xdc 10 mg chat chuan
wedelolactone hoa tan bang pha déng trong binh
dinh mirc 10 mL dwoc chuidn géc 1000 pg/mL. Ly
chinh xac 1 mL cho vao binh dinh mi&c 10 mL dinh
muc thém pha déng ta dwoc chudn thi cdp 100
pg/mL. Tir chuén thi cap, xay dwng ddy chun lam
viéctheoBang1:

STT Thé ich hit ( pL) Binh dinh mirc (mL) Néng dd (ug/mL)
1 200 10 2
2 400 10 4
3 600 10 6
4 800 10 8
5 1000 10 10
6 1200 10 12
7 1500 10 15

2.3. Tham dinh quy trinh dinh lwong wedelolactone
trong cao dic cd mwc bang phwong phap HPLC theo
hwéng dan cha ICH: [7]

2.3.1. Tinh twong thich hé théng

L3p lai 6 lan tiém dung dich chuan 6 pg/mL vao hé
thong sac ky d3 néu. Ghi lai dién tich pic va thoi
gian luwu. Yéu cau: gid tri RSD cda thoi gian luu
khong qua 1% va cua dién tich khong qua 2%.

2.3.2. Tinhddc hiéu

Tién hanh tiém mau trang, mau thir va mau chuan

vao hé théng sacky.Yéu cau:

- Sac ky d6 mau trang khdng xuat hién pic cé thoi
gian lwu tuwong ng vdi thoi gian lwu cha pic
wedelolactone trong mau chuan.

- Sic ky d6 mau thir xuat hién pic cé thoi gian lwu
tuong (rng vai thoi gian luru cha pic wedelolactone
trong sac ky d& mau chuan. Trén sic ky d6 mau
thir pic wedelolactone tach khéi hoan toan véi cac
pickhac.
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- Trong sac ky 86 mau chudn va mau thir cé pic
wedelolactone giéng nhau va cé d6 tinh khiét dat
yéu cau (pic purity index >0.999).

2.3.3. Tinh tuyén tinh - khodng xdc dinh

Pha 7 dung dich chudn c6 néng do lan lvot 13 2, 4,
6, 8,10, 12, 15 pg/mL nhw Bang 1. Tién hanh sac
ky cdc dungdich trén, ghinhan dién tich pic, vé d6
thi biéu dién mdi tuwong quan gitta ndng do va
dién tich pic, xac dinh phwong trinh héi quy va hé
s6 twong quan, danh gid tinh thich hop cda
phuwong trinh héi quy va y nghia cla cic hé s6
bang cong cu Regression (MS — Excel 2017). Yéu
cau:hés6R*>0.995.

2.3.4. Gioi han phdt hién (LOD) va gicii han dinh
lwong (LOQ): o
Gidihan phathién: LOD=3,3 XE

Gi¢i han dinh lwgng: LOQ = 1ox%
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Trong dé:
cladéléch chuan cuadiéntich pic
Sladddéccha dwong chuan

2.3.5. D¢ chinhxdc
Tién hanh sac ky 6 mau thir cao khac nhau cé néng
dd nhu yéu cau. Tinh ham luvgng wedelolactone cé
trong mau thir. Yeu cau: Gia tri RSD (%) két qua dinh
lvong wedelolactone cé trong cdc mau < 2.0%.
Ham lvgng Wedelolactone (%) =
Cwedelolactontht__ 5 75 5 10~6 x PPL X C% X 100

Meqo dycX(100%—dd dm)

Trong dé:

Coreveoncionerns: NONE d06 Wedelolacton dua theo duong
chuan.

Binh dinh mirc 25 ml

10°: d6idonvitlrpgsangg

bPL=5

Poéamcaodac: 11.69%

C%: Do tinh khiét ciia chat chudn (99.27%).

Bang 2. Két qua tinh tuong thich hé théng

2.3.6. b6 ding

Thém vao mau thir mdt lwgng chat chuan cé ham
lwong bang 80, 100, 120% ham luvong wedelolactone
c6 trong mau th&r cao. M&i mau thuc hién 3 Ian,
ti€n hanh sic ky cdc mau trén, xac dinh ty 1é thu
hoi. Yéu cau: D dung hay ty 1& thu héi cia phuong
phdp phai ndm trong khodng 98.0 — 102.0% va gia
triRSD £2.0%.

2.3.7. binh lwg'ng wedelolactone
theo cong thic (1): Pinh lwong wedelolactone
trong mau cao theo quy trinh da xay dwng.

3.KET QUA - BAN LUAN

3.1.Tinh twong thich hé théng

Tién hanh tiém |3p lai 6 lan dung dich chuan
wedelolactone cé néng d6 6 ug/mL vao hé théng
HPLC, ddudo UV —Vis. Két qua nhu trong Bang 2.

STT Thei gian lwu tr (Phut) Diénich pic
1 5.129 311653
2 5.076 314701
3 5.126 308698
4 5.078 313785
5 5.073 312654
6 5.131 309558
Trung binh 5.102 311841.5
RSD (%) 0.57 0.76

Gid tri RSD (%) cua thoi gian lwu ld 0.57% < 1% va clta dién tich pic 1 0.76% < 2%
Nhan xét: Quy trinh dat tinh twong thich hé théng.

3.2. Tinh dac hiéu
Sac ky d6 ctia mau trang, mau chuan va mau thir [an lugt dwoc trinh bay & Hinh 1, Hinh 2 va Hinh 3:

Hinh 1. Sic ky d6 mau trang
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Hinh 2. S3c ky d6 mAau chuan

Hinh 3. Sac ky d& mau thir

Nhan xét:

- Sac ky d6 mau trang khéng xuat hién pic cé thoi
gian lwu twong ng vai thoi gian lwu cla pic
wedelolactone cé trong mau chuan.

- Sac ky d6 pic wedelolactone ctia mau thir cé thoi
gian lvu tuong tu vdi pic wedelolactone trong
sac ky d6 mau chuan.

- Phé UV cla pic wedelolactone trong sic ky do

mau chuanva mauthrgiéng nhau.
- Do tinh khi§t clia pic wedelolactone trong mau
chuanvamauthir datyéu cau.

K&t luan: quy trinh dat yéu cdu vé tinh dac hiéu.

3.3.Tinhtuyéntinh

Két qua xac dinh phwong trinh hdi quy tuyén tinh
va hé sé tuyén tinh dwoc trinh bay trong Bang 3 va
Hinh 4.

Bang 3. S6 liéu Phuong trinh tuyén tinh dinh lvgng wedelolactone

STT Nong d6 chuan (pg/mL) Dién ich pic
1 2 101403
2 4 203191
3 6 311653
4 8 420815
5 10 526143
6 12 632600
7 15 787510

ISSN: 2615 - 9686

Hong Bang International University Journal of Science



Tap chi Khoa hoc Truworng Dai hoc Quéc t& Hong Bang - S6 29 - 5/2024: 153-160 157

Hinh 4. Dudng biéu dién méi twong quan tuyén tinh gitra ndng d6 va dién tich pic

DUng cong cu Regression (MS-Excel) kiém tra tinh
thich hop cla phuong trinh hoi quy va kiém tra y
nghta cGia cac hé sd hoi quy.

Phuong trinh thich hop véi do tin cdy 95% (P <a =
0.05).

P.=1.993x10" <a=0.05.H& s6 a cd y nghfa.
P,=0.03<a=0.05.Hésé b cdynghia.

K&t luan: Binh phuong hé s8 tuwong quan R’ =
0.9999 > 0.995 nén phuwong phap dinh luong
wedelolactone dat tinh tuyén tinh trong khoang 2
—15pug/mL.

Phuong trinh hoi quy tuyén tinh gita nong d6
wedelolactone vadiéntich piccé dang:
Y=53057x-5850; R=0.9999.

3.4. Gi@i han phat hién (LOD) va gi@i han dinh
lvong (LOQ)

St dung céng cu Data Analysis / Regression trong
MS Excel ta co:

Do léch chuan cladiéntich picla: c=2383.55.

Do déc cliaduwdng chuanla: S=53057.27.

Gi&i han phat hién: LOD =3,3><% =0.15 ug/mL.
Gidihandinhlwgng: LOQ=10x % =0.45 pg/mL.
3.5. D06 chinh xactrung gian

Puoc thye hién véi 6 mau dung dich thir (cao dic
céd muc) dwocthé hiéntrong Bang 4:

Bang 4. Do chinh xac v&i wedelolactone trong mau thir cao déc cé muc

Khoi lwgng can Dién ich Nong do Ham luong
STT cao d'éic (@ .pic Wedelolactone Wedelolactone (%) trong
: (ng/mL) cao dic

1 0.1011 297046 5.708 0.793

2 0.0995 284627 5.475 0.773

3 0.1022 301832 5.798 0.797

4 0.1014 299812 5.761 0.798

5 0.0989 289103 5.559 0.790

6 0.0985 289011 5.557 0.793
Trung binh 5.643 0.791
RSD (%) 1.162
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Két luan: D6 13p lai t6t RSD(%) = 1.162 % (< 2 %),
quy trinh dat yéu cau vé dé chinh xac trung gian.
Thu duwoc két quad: ham lugng Wedelolactone
trongcaodacla0.791 %.

3.6.Dodung ]
Thyc hién & cdc mirc ndng dé thém chat chuan tw
80-120%.

Chuan bi mau thém chuan: Can 0.1000 gam mau
cao dic cd muc cho vao cdc cd md 100 mL, thém

khodng 10mL pha déng, siéu dm trong 10 phut,
chuyén dung dich vao binh dinh mdrc 25 mL, trang
céc ¢ md va thém pha ddng vao binh dinh mirc
dén vach, 13c déu. Sau d6 hut 4 mL vao binh dinh
mic 20 mL. Thém V (mL) dung dich chuan 100
(ng/mL) theo bang 5. Thue hién 9 1an chuan bi mau
thém chuan (mbindng dd 3 mau). Tinh toan % ty 1&
phuc hoi va danh gia két qua. Két qud do dung
dugcthéhiéntrong Bangs.

Bang 5. K&t qua khao sat do dung d6i véi wedelolactone trong mau cao dic cd muc

Nong dé - .. . |Nong dd ) A
Mirc | Khdi | Wedelolactone Thé tAI,Ch chuan L Nong dd ) i Ty Ie.“
° chuan . | Diéntich Tylé |phuc héi
chuan | lvgng | (ug/mL) trong sau khi | . | Wedelolactone
A N . . , 100 ~ ., ~__ | picthu twr R phuc (%)
thém | can cao| binh dinh mirc /mL da thém sic kv db theo duong hoi (%) | Trun
vao (%)| dac(g) | 20 mL (~ néng He vao y chuin (pg/mL) ? une
R . (mL) binh
do trong vial) (ng/mL)
0.1013 5.7003 0.9 4.5 534682 10.1878 99.72
80 0.0987 5.5540 0.9 4.5 532328 10.1434 101.99 | 100.14
0.0992 5.5821 0.9 4.5 526007 10.0243 98.71
0.1006 5.6609 1.1 5.5 592624 11.2798 101.16
100 | 0.0989 5.5652 1.1 5.5 578206 11.0081 98.96 99.58
0.0995 5.5990 1.1 5.5 579022 11.0235 98.63
0.0986 5.5483 13 6.5 641581 12.2026 101.37
120 | 0.1003 5.6440 1.3 6.5 638179 12.1384 99.91 | 100.53
0.1018 5.7284 13 6.5 644030 12.2487 100.31
Nhan xét: d6 phuc héi trung binh clia wedelolactone 3.7.Dinhlugng

tlr 99.58 % - 100.53% d6 phuc hdi nam trong khoadng
cho phép tir 98% - 102%. Két luan: quy trinh dat yéu
cau vé doé dung.

Bang 6. K&t qua dinh lwvgng wedelolacton

Két qua dinh lwvgng cao dac cé6 muyc dugc theo
quy trinh d3 duoc thdm dinh duwgc thé hién qua
bangé.

M3u cao m(;?n Dién ich pic We:eaI:;aI::‘;g:g (%) Trung binh RSD (%)
1 0.1032 298046 0.780
2 0.0923 271627 0.796 0.788 1.037
3 0.1123 328832 0.789

Qua két qua khdo sat ham lvong Wedelolactone
(%) trong cao ddc cd muyc (c6 dd 4m 11.69%) thu
duockét qua la 0.788%. Ham lwong Wedelolactone
trong duoc liéu twoi cd myc dao déng tir 0.320 -
0.402% [8]. Tir két quad dinh luvgng: ham lwong
wedelolactone trong cao ddc cd muyc cao gap 2 lan
sovaidugcliéu tuoi.

4.KETLUAN
Nghién ci*u nay d3 xdy dwng va tham dinh
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phuong phap phan tich, gidp dinh lvgng
Wedelolactone trong cao ddc cd muc bang
phuwong phdp HPLC da dép (rng céc tiéu chi vé:
Tinh tuyén tinh cha phuwong phap dat trong
khodng ndng d6 2 - 15 pg/mL. Gidi han phat hién
(LOD) 1a 0.15 pug/mL, gidi han dinh lvgng (LOQ) la
0.45 pug/mL. D6 chinh xdc c6 RSD% = 1.162 %. DO
dung cta phuwong phap duoc xac dinh bang % ty
|& phuc héi trong khodng: 99.58 % - 100.53%. Do
doé cé thé ap dung phuong phdp nay dé dinh
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lwgng Wedelolactone trong cao ddccéd muec.

Dinh hudng cho nghién ctru ti€p theo: Khao sét
diéu kién chiét tach diterpenlactone tir mot s6 loai
¢6 ham lwgng cao nhu cac loai thudc chi Wedelia

va phan tich dinh tinh, dinh lvong wedelolactone
chiét dwoc bang phuwong phap sic ky long hiéu
nang cao (HPLC, dau do UV - Vis) d3 duoc xay dung
vatham dinh phuong phép.
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Quantitative wedelolactone in Eclipta prostrata L.
(asteraceae) extracts using high performance liquid

chromatography

ABSTRACT

Cat Huy Khoiand Phan Nguyen Thu Xuan

Background: Flavonoid compounds in the herb Eclipta prostrata L. exhibit antibacterial, antifungal,
hemostatic, hepatoprotective, and detoxifying activities. Various quantitative methods for total flavonoid
compounds exist in Vietnam and globally. Specifically, for Eclipta prostrata herbal material and its extracts,
total flavonoid compounds can be quantified using spectrophotometric methods or by quantifying
wedelolactone using HPLC with a mobile phase of methanol: 0.5% acetic acid. This aims to assess the
quality of raw materials or standardized extracts derived from this herbal material. Therefore, the
development and validation of a procedure for quantifying wedelolactone in Eclipta prostrata L. extracts
are essential. This study focuses on establishing and validating a method for quantifying wedelolactone in
Eclipta prostrata extracts using HPLC, UV — Vis detector. Objective: Constructing and validating a
procedure for quantifying wedelolactone in concentrated Eclipta prostrata extracts using HPLC
methodology. Subjects and methods: The concentrated extract of Eclipta prostrata is subject to the
establishment and validation of a method for quantifying wedelolactone using HPLC methodology.
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Results: Using high-performance liquid chromatography (HPLC) methodology under the chromatographic
conditions: Shimadzu Prominence-i LC-2030 HPLC system, equipped with a Shimadzu C18 column (250 x
4.6 mm, 5 um). The mobile phase consisted of methanol - 0.5% acetic acid solution in water at a ratio of
70:30 (v/v). The isocratic elution mode was employed, with a flow rate of 1.0 mL/min, an injection volume
of 20 ul, and a detection wavelength of 350 nm. A quantification method has been developed with the
following criteria: Linearity was achieved within the concentration range of 2 — 15 ug/mL. The limit of
detection (LOD) was determined to be 0.15 ug/mlL, while the limit of quantification (LOQ) was 0.45 ug/mL.
The method's precision was assessed with a relative standard deviation (RSD) of 1.162%. The accuracy of
the method was determined by % recovery within the range of 99.58 % - 100.53%. Conclusion: Therefore, it
is feasible to apply this method for quantifying wedelolactone in concentrated Eclipta prostrata L. extracts.
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