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XAY DUNG QUY TRINH PINH LU'ONG PONG THO'T DIOSMIN
VA QUERCETIN TRONG MICROEMULGEL DQE
BANG PHU'ONG PHAP HPLC-UV

TOM TAT

Diosmin va quercetin Ia hai hoat chat co tac dung
khang viém va Iam bén thanh mach, d& dugc bao ché
dusi dang microemulgel (DQE) hd trd diéu trj suy gian
tinh mach. Nghién cdiu dugc thuc hién nhdm xay dung
quy trinh dinh lugng diosmin va quercetin trong DQE
st dung perdng phap sac ky Iong h|eu nang cao
(HPLC). Cac phuang phap xtr ly mau va diéu kién sic
ky dugc sang loc va lya chon. Quy. trinh dinh lugng
dugc tham dinh theo hu’dng dan cua ICH. Hon hgp
gdm methanol (80%) va dimethyl sulfoxid (20%) dugc
chon lam dung m0| dé chuan bi miu thlr. Bidu kién
HPLC dugc chon gom cot Syncronis C18 (250 x 4,6
mm; 5 um), budc séng phét hién 268 nm, nhiét do cot
30°C toc do dong 0,8 mI/phut va thé tlch tiém 1a 20
ul. Pha dong 1a hon hdp cla acetonitril va 0,2% acid
formic vaGi ty 1€ acetonitril tugng (ing la 29%, 35% va
55% & 0-2 phut, 3-4 phut va 5-12 phut. Gitra dién tich
dinh va néng do diosmin (hodc ndng do quercetin) cd
mdi tudng quan tuyén tinh tét. % RSD do chinh xac
trung gian cua diosmin va quercetin lan lugt la 1,75%
va 0,71%. B0 dung dat yéu cau vdi ty 1é phuc hoi cla
diosmin va quercetin [an lugt la 98,73-100,98% va
99,57 - 100,33%. Nghién ctu da xdy dung thanh cong
quy trinh dlnh lugng dlosmln va quercetln trong DQE.
Quy trinh dinh Iu‘dng c6 thé dugc Lrng dung dé danh
gid chat lugng clla DQE. To’ khda: HPLC, diosmin,
quercetin, microemulgel.

SUMMARY
DEVELOPMENT OF AN HPLC-UV METHOD
FOR SIMULTANEOUS DETERMINATION OF

DIOSMIN AND QUERCETIN IN MICROEMULGEL

Diosmin and quercetin have been demonstrated
to possess the anti-inflammatory and vascular wall
strengthening effects and have been developed as a
microemulgel (DQE) to support the treatment of
varicose veins. This study aimed at developing a
procedure for the quantification of diosmin and
quercetin in DQE using high performance liquid
chromatography (HPLC). Different sample preparation
methods and HPLC conditions were screened and
selected. The quantification procedure was validated
according to the ICH guidelines. A mixture of methanol
(80%) and dimethyl sulfoxide (20%) was chosen as
the solvent for sample preparation. The selected HPLC
condition included a Syncronis C18 column (250 x 4.6
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mm; 5 um), a detection wavelength of 268 nm, a
column temperature of 30 °C, flow rate of 0.8 ml/min
and an injection volume of 20 pl. The mobile phase
was a mixture of acetonitrile and 0.2% formic acid
with acetonitrile ratios of 29%, 35% and 55% at 0-2
min, 3-4 min and 5-12 min, respectively. The peak
areas and diosmin concentrations (or quercetin
concentrations) were found in good linear correlations.
The % RSD values of inter-day precision of diosmin
and quercetin were 1.75% and 0.71%, respectively.
The recovery percentages of diosmin and quercetin
were 98.73-100.98% and 99.57 - 100.33%,
respectively. The procedure for the quantification of
diosmin and quercetin in DQE has been successfully
developed and could be applied to evaluate the quality
of DQE. Keywords: HPLC, diosmin, quercetin,
microemulgel.

I. DAT VAN DE

Diosmin va quercetin (Hinh 1) la hai hoat
chdt co tac dung chéng oxy hod, khang viém,
lam bén thanh mach [1]. Diosmin va quercetin
da dugc nghién clru bao ché dudi dang vi nhii
tuang (DQM) va sau d6, tiép tuc phat trién thanh
m|croemulgel (DQE), hudéng t&i muc tiéu bao ché
san pham hod trg diéu tri suy gidn tinh mach [2].
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Hinh 1. Ciu truc hoa hoc cua (a) diosmin
va (b) quercetin
Nam 2022, Vi Lé Ha va cong sy da nghién
cltu xay dung quy trinh dinh lugng dong thdi
diosmin va quercetin trong vi nhii tugng bang
phuang phap HPLC — UV [3]. Tuy nhién, quy
trinh HPLC nay khéng thé ap dung dé dinh lugng
diosmin va quercetin trong DQE vi thanh phan
DQE thay déi so vdi DQE. Vi vdy, nghién clu
dudgc thuc hién véi muc tiéu xdy dung va thadm
dinh quy trinh dinh lugng d6ng thdi diosmin va
quercetin trong DQE bdng phuong phap HPLC.


mailto:duchanh@ump.edu.vn

TAP CHi Y HOC VIET NAM TAP 524 - THANG 3 - SO 2 - 2023

Il. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

POi tugng va nguyén liéu. Quercetin
chuan 1am viéc (ham lugng 98,92%) va diosmin
chuan 1am viéc (ham lugng 98,51%) dudc cung
cap bdi Khoa Dugc, Bai hoc Y Dugc Thanh pho
H6 Chi Minh. Dimethyl sulfoxide (DMSO) va
methanol (Merck, Dirc) dat tiéu chuén phan tich.
Acetonitril (Macron, Ha Lan) va nudc cat 2 lan
dat tiéu chuén HPLC.

Khao sat diéu kién HPLC dinh lugng
dong thgi diosmin va quercetin trong DQE

Hé thdng sac ky léng hiéu nang cao Azura
(birc), detector UV- Vis, cOt sic ky C18 Syncronis
(250 x 4,6mm; 5um) va tién cot HQ 105 C18 (10
X 4,6mm; 5um) (Thermo Scientific, My) dugc st
dung. Tién hanh tham do mét s6 diéu kién pha
dong (Bang 1) vdi cac thong s6 cd dinh nhu:
budc soéng phat hién 268 nm, nhiét d6 cot 30°C,
téc d6 dong 0,8 ml/phit va thé tich tiém mau
20ul. Chon diéu kién HPLC cho pic quercetin va
pic diosmin tach hoan toan khdi cac pic khac trong
mau thir va cac thong so sac ky dat yéu cau.

Bang 1. Cac chuong trinh pha dong
khado sat diéu kién dinh lugng diosmin va

quercetin trong DQE
Thai gian| Acid formic o
(phgt) 0,2% Acetonitril

0 69 31

2 69 31

biéu 3 65 35
kién I 4 65 35
5 45 55

12 45 55

0 67 33

2 67 33

biéu 3 65 35
kién II 4 65 35
5 45 55

12 45 55

0 71 29

2 71 29

biéu 3 65 35
kién III 4 65 35
5 45 55

12 45 55

Khao sat quy trinh x{r ly mau. K& thua
quy trinh xr ly mau thr dinh lugng dong thdi
diosmin va quercetin trong vi nhii tuong ch(ra
diosmin va quercetin (DQM) cta Vi Lé Ha va
cdng su [3], tién hanh chudn bi mau thd dinh
lugng diosmin va quercetin trong DQE st dung
hon hgp methanol:DMSO ty 1& 8:2 (tt/tt) lam
dung méi chuén bj mau thir. Khao sat chon ty 1€
pha lodng DQE cho quy trinh chudn bi mau the

vGi 2 ty |é pha lodng sau:

— Ty |é pha loang 100 [an: Can chinh xac
khoang 0,05 g DQE vao binh dinh mdc 5 ml,
thém khoang 4 ml dung méi dudc chon, siéu am
10 phat, b6 sung dung mdi tdi vach, loc qua
mang loc 0,22 pm.

— Ty |1é pha loang 70 lan: Can chinh xac
khoang 0,07 g DQE vao binh dinh mic 5 ml,
thém khoang 4 ml dung moi dugc chon, siéu am
10 phut, b6 sung dung mdi t&i vach, loc qua
mang loc 0,22 pm.

Moi thr nghiém dugc lap lai 3 [an. So sanh
ham lugng diosmin va quercetin dinh lugng dugc
cla 2 ty |é khao sat, danh gia va chon ty |é pha
loang phu hgp.

Tham dinh quy trinh dinh luvgng déng
thdi diosmin va quercetin trong DQE

Quy trinh dinh lugng dong thdi diosmin va
quercetin trong DQE dugc tham dinh theo hudng
dan clia ICH gom tinh d6 dac hiéu, tuagng thich
hé théng, tinh tuyén tinh, do chinh xac va do
dang [4].

Il. KET QUA VA BAN LUAN
Khao sat diéu kién HPLC dinh lugng
dong thdi diosmin va quercetin trong DQE
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Hinh 2. Sic ky dé HPLC dinh lugng déng
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thoi diosmin va quercetin trong DQE vdi
cac diéu kién pha déng khao sat

O diéu kién I va diéu kién II, pic clia diosmin
bi ché dinh (Hinh 2). Diéu kién III tach dugc cac
pic diosmin va quercetin khoi cac pic tap, dong
thai pic diosmin va quercetin déu dat yéu cau vé
dd phan gidi. Vi vay, diéu kién III dugc chon lam
hé dung mdi rira giai dé dinh lugng ddng thdi
diosmin va quercetin trong DQE.

Khao sat quy trinh xur Iy mau. Bang 2
cho thdy ham lugng diosmin va quercetin xac
dinh dugc vdi hai ty |1é pha lodng DQE khac nhau
khdng c¢ y nghia théng ké (p > 0,05). Khi tang
lugng hon hop dung méi chiét xudt, ting ty 1&

a: Khoi lugng can clia DQE (mg)

Tham dinh quy trinh dinh luvgng déng
thdi diosmin va quercetin trong DQE

Tinh tuong thich hé théng. Két qua khao
sat tinh tuang thich hé thong (Bang 3) cho thay
cac thong sb thdi gian Iuu (tr), dién tich pic (S)
cd RSD < 2%. Hé sb bat doi (As), do phan gidi
(Rs), sO dia ly thuyét (N) dat yéu cau phan tich.
Nhu vay, tinh tuong thich hé thong clia phugng
phap HPLC dinh lugng dong thdi diosmin va
quercetin trong DQE dat yéu cau.

Bang 3. Tinh tuong thich hé théng cua
quy trinh dinh luong diosmin va quercetin
trong DQE

pha lodng DQE tUr 70 Ién 100 Ian, lugng diosmin Diosmin
va quercetin chiét dugc khong téng, ching to ty tr S
I& pha lodng 70 lan d& chiét kiét diosmin va STT (phat)| (mAU.s) Rsi|Rs2) As| N
quercetin trong mau thr DQE. Vi vay, ty |é pha 1 517 | 27,73 |1,77/1,67]1,12/131455
lodng DQE trong quy trinh xr ly mau thr dugc 2 533 | 27,54 |2,11{2,12/1,13|113459
chon la 70 [an. 3 523 | 27,79 |1,64{2,02 0 99110285
Bang 2. Ham Iluong diosmin va 4 535 | 27,92 |1,54/1,51|1,16/114169
quercetin xdc dinh duoc trong DQE itng vdi 5 545 | 27,36 |2,84/1,93/1,20|151685
cdc ty Ié pha lodng khao sét 6 536 | 27,39 |1,67/1,89 0,91 120661
Ty Ié pha Ham Iwgng Ham Il.rc_:_ng . TB | 5,27 | 27,62 |1,96/1,89]1,13/120286
loang DQE | diosmin trong quercetin RSO 1,66 0,82 -
(fan) DQE (%, ki/kl) trong DQE Quercetin
(%, kl/kl) STT tr S Rsi| Rs2| As N
100 0,0048 + 0,001 [0,0110 + 0,002 (phat)|(mAU.s) 5| %2
70 0,0049 + 0,001 |0,0110 + 0,001 1 9,42 | 129,18 |1,70/2,53|1,20/353701
Quy trinh dinh luvgng dong thdi diosmin 2 9,38 | 128,14 |1,53|2,63|1,01|351202
va quercetin trong DQE 3 9,38 | 128,28 |1,57|1,54|1,13|433582
Chuan bi mau thi: Can chinh xac khoang 4 9,28 | 129,92 (2,70|2,66|1,15/353701
0,0714 g DQE vao binh dinh mic 5 ml, thém 5 9,35 | 129,02 |2,04|1,93|1,14|348711
khoang 4 ml hén hgp dung m6i methanol:DMSO 6 9,45 | 128,88 [1,50/2,01]|1,17|356210
(8:2), siéu &m 10 phdt, b6 sung hon hgp dung TB | 9,37 | 128,88 |1,80[2,22[1,09[366185
moi téi vach, loc qua mang loc 0,22 pm. %
Piéu kién HPLC: May HPLC Azura, detector | rsp | 902 | 0.56
UV- Vis, cbt sdc ky C18 Syncronis (250 x 4,6 Yéu | RSD RSD Rs 0,8 < As
mm; 5 pm), tién c6t HQ 105 C18 (10 x 4,6mm; 5 GAu | <2% | <2% >1,5 <12

um), budc séng phat hién 268 nm, nhiét do cot
30°C, thé tich tiém mau 20l. Pha dong gém
acetonitril va dung dich acid formic 0,2 % ty |é
theo diéu kién III (Bang 1).

Ham lugng diosmin hodc quercetin (%)
trong DQE dudgc tinh theo cong thirc:

X (96) = S, XC.X5

Y 5. X1000X a

St: D|en tich pic diosmin (hoac quercetin) cla
mau thir

Sc: Dién tich pic diosmin (hodc quercetin)
clia mau chuan

Cc: Nong dé dung dich diosmin (hodc
quercetin) chuén (ug/ml)

% dd tinh khiét chia chuan X 100
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PO dac hiéu

Mau dung méi

Ket qua khao sat tmh dac hiéu (H|nh 3) cho thay
sac ky do clia mau dung méi va mau placebo
khong cd pic xuat hién trong khoang thgi gian

luu tuang (rng pic diosmin (tr *5,3 phut) va pic
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quercetin (tr = 9,4 phut). Sac ky d6 ctia mau thir fPu - ‘: -
cho cac pic 6 thdi gian luu tudng (ing véi pic oase ‘I -
diosmin va quercetin trong mau hon hgp chuan. ] \ o
Khi thém hon hgp chudn vao mau placebo, chiéu 2 | \ o §
cao va dién tich pic diosmin va quercetin tang. 4 \/ N/ 'm
Mau placebo SO — M <
(b) Ve
] Hinh 4. Do tinh khiét pic (a) diosmin
PR va (b) quercetin trong mau thur
M -l , Tinh tuyén tinh. K& qud khdo sat mdi
Y . ol tugng quan gilta dién tich pic véi nong do
: : . - —  diosmin va quercetin dugc trinh bay trong Bang
e = ==== 4 va Hinh 5.
| M3uchuan } Bang 4. Tuong quan giifa néng do va
Quercetin (\ dién tich pic cua diosmin va quercetin
- il Diosmin Quercetin
. T L
i i {\\ N \ Diosmin \ Néng 66 Dle:i(tJ:ICh Néng 66 DIg:i(EICh
S / I 7 J L (ng/ml) (mAU.s) (ng/ml) (mAU.s)
. —— ' N ) 0,41 16,39 0,78 73,33
» Z : Z g 23 i 0,56 22,62 1,08 95,64
WA this ‘, 0,72 27,85 1,41 128,59
7 | 0,86 33,42 1,68 146,13
| Quercetin | 1,01 39,58 1,97 173,82
¥ a |l
i S \ @ 0 »
8 ,f\\ /:\fﬂ‘. ) Diosmin | \ 3 ) y=3771x +119 e
[VIL R« Ju -] £ 30 R?= 0,998 e
1 N A <
. a 20 L
- = i -§ -
| Mau placebo thém chuén f % 10
Quercetin H a o
N . |\ 0,00 0,20 0‘40‘ 0-60 0,80 1,00 1,20
3 ‘ (a) Nong dé (pg/ml)
A - Diosmin }\\ & 20
/ J \‘\'N\\ . — - ‘:( 150 Y =8520x +548 e
o = Ve E R2 = 0,997 o
- e L e e NI 8 100 o
Hinh 3. Sac ky do HPLC khao sat tinh da = o
hiéu cua quy trinh dinh luong diosmin va 2 50
quercetin trong DQE (tz cua diosmin va b3
quercetin Ian luot Ia 5,3 va 9,4 phit) o Uo‘oo 050 1,00 150 200
Hinh 4 choAthé’X do tinh khiét pic diosmin va (b) Néng do (ug/ml)
quercetin dat yeu cau. Hinh 5. Tuong quan giira néng dé va dién
B e oo tich pic cua (a) diosmin va (b) quercetin
o o Do 13p lai va do chinh xac trung gian
S o b Bang 5. Do I3p lai va dé chinh xac trung
o °  gian cua quy trinh dinh luong
- , u [ Ngayi [  Ngay2
: 000 Diosmin
(a) S STT| Dién | Ham | Dién | Ham
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Bang 5 cho thdy ham lugng cla diosmin va
quercetin trong DQE lan lugt la 0,0048% va
0,0110%. Cac gid tri RSD cla diosmin va
quercetin déu nho han 2%. Vi vay, do lap lai cla
quy trinh dinh lugng diosmin va quercetin trong
DQE dat yéu cau.

D6 dang. DO dung dugc thuc hién bang
cach thém hon hgp chudn diosmin va quercetin
vao mau placebo ¢ 3 mirc 80%, 100% va 120%
so vGi nong d6 diosmin va quercetin trong mau
thir. K&t qua khao sat do dung dugc trinh bay
trong Bang 6.

Bang 6. Két qua khao sat dé ding cua

quy trinh dinh luong
Diosmin
Mirc néng do| Ti Ié hoi phuc| Gia tri trung
thém vao (%) binh
99,53
! TB = 99,99%
80% 100,98 o
99,45 RSD = 0,86%
100,01 _
100% 98,73 | no o oanes
100,30 i
120% 99,81 TB = 99,74%
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tich lwgng | tich pic| Ilucng 99,49 RSD = 0,23%
pic diosmin diosmi 99,93
(%) n (%) Quercetin
1 27,89 0,0048 27,27 0,0047 99 87
2 27,53 | 0,0048 [ 27,99 | 0,0047 80% 30 67 TB = 99,95%
3 127,97 | 0,0049 | 27,27 | 0,0049 100.32 RSD = 0,34%
4 27,41 0,0047 27,01 0,0047 100’00
5 27,70 0,0048 27,47 0,0048 o L TB = 99,99%
6 | 27.92 | 0,0049 | 26,34 | 0,0047 100% 100,28 RSD = 0,29%
TB 0,0048 0,0048 33’23
RSD ’ _ o
(%) 1,56 1,61 120% 100,33 | T2~ 1000506
Gia tri thong ké 2 ngay: 100,24 !
TB = 0,0048%; RSD = 1,75 % Ham lugng trung binh cla diosmin va
Quercetin ] quercetin trong DQE [an lugt 1a 0,0048% va
Dién Ham N Ham 0,0110%. Theo yéu cau vé dd hoi phuc va RSD
STT | tich lugng | Dien | lugng tuang (ing véi ndng dd chat phan tich, ti 1& phuc
pic que:cetm tich pic q_ue:cet hoi cho phép phudng phép dinh lugng dong thdi
(%) in(%) diosmin va quercetin trong DQE trong khoang
1 112882 00110 | 127,36 | 0,0109 | g5 . 1059 [2]. Bang 6 cho thdy quy trinh dinh
% gg'g; 8'811(1) gglgg 8'8183 lugng diosmin va quercetin trong DQE dat yéu
! ! ! ! cau vé do dung.
4 128,60 0,0110 127,13 | 0,0110 . ~
5 127,79| 0,0109 127,31 | 0,0109 IV. KET LUAN
6 |127,32| 0,0109 | 127,45 | 0,0109 Quy trinh dinh lugng ddng thsi diosmin va
B 0,0110 0,0110 quercetin trong DQE dd dugdc xay dung thanh
ROSD 0,69 0,70 céng. Két qua ttlé’m“dint] cho thdy quy trinh dinh
(%) I AR _ lugng dat cac yéu cau vé do dic hiéu, tinh tuong
Gia tri thong ke 2 ngay: thich hé thdng va tinh tuyén tinh. D6 chinh xac
TB = 0,0110%; RSD = 0,71% trung gian (’ng véi diosmin va quercetin lan lugt

la 1,75% va 0,71%. D6 dung dat yéu cau véi do
phuc hoi cta diosmin va quercetin lan lugt trong
khoang 98,73-100,98% va 99,57 - 100,33%.

V. LO1 CAM ON
Cong trinh nghién cltu nhan dugc kinh phi tai
trg béi Pai hoc Y Dugc Thanh phd HO6 Chi Minh.
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