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Summary

Rutin is a flavonoid with strong antioxidant properties and its effectiveness in treating symptoms
of varicose veins. This study was carried out to determine the quantification of rutin in
microemulsion-based gel, a potential dosage form in the use of rutin to treat varicose veins. HPLC
conditions for quantitative determination of rutin in microemulsion - based gel were determined using
Thermo Scientific Syncronis C18 chromatographic column (250 x 4.6 mm; 5 um), C18 HQ105
pre-column (4 x 10 mm; 5 um) with a mobile phase composition of acetonitrile and acid formic
(76:24, v/v). The flow rate was 1 ml/min, sample injection volume was 20 ul and quantitative
wavelength was 255 nm. The quantification method was within the validation acceptance range for
system suitability, linearity, specificity, accuracy and precision. This method can be used to develop
and characterize rutin microemulsion-based gel.

Keywords: Rutin, HPLC, microemulsion, gel.

Pat van dé

Rutin 1& mét hop chét glycosid flavonoid cé
tac dung chdng oxy hoéa, khang viém, chéng
tang lipid huyét... Rutin c6 hiéu qud bado vé
mach mau trong bénh suy gian tinh mach nh&

tac dung tdng d6 bén mach mau, gidm tinh thdm
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Hinh 1. C4u tric héa hoc cua rutin
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Gel vi nhii twong chira rutin la dang bao ché
dé sr dung trén da, gitp gi®» hoat chét rutin tai
da lau hon, ting kha nang thdm qua da va tac
dong truc tiép tai vi tri mong mudn trong hé tro
diéu tri bénh ly suy gian tinh mach 4. Dinh
lwong rutin trong dang bao ché gel vi nhi
twong bdng phuwong phap sic ky 16ng hiéu
nang cao (HPLC) la mét tiéu chi quan trong
cla tiéu chuan gel vi nhii twong, gitp kiém soat
chét lwong dang bao ché. Vi vay, nghién ctu
dwoc thwc hién nhdm muc tiéu thiét lap
quy trinh dinh lwong rutin trong san pham gel
vi nhi twong rutin.

P6i twong va
nghién clru

D6i twong va nguyén liéu

Rutin chuadn lam viéc (Hang Biopurify
Phytochemicals, Trung Quéc) dat do tinh khiét
99,0 %. Acetonitrii (Hang Fisher, My), acid
formic (Hang Merck) va nwéc cat hai lan dat tiéu
chuan dung cho HPLC.

Phwong phap nghién ctru

Xay dwng quy trinh dinh Iwong rutin trong
gel vi nhii twong bang phwong phdp HPLC

Chuén bi mau

Mau trdng: Dung méi ethanol.

Dung dich chuan gbc: Can chinh xac 20 mg
rutin chuén cho vao binh dinh md&c 10 ml, thém
khodng 5 ml ethanol, siéu &m 5 phut va bd sung
ethanol dén vach, lac ky. Dung dich chuan gbc

phwong phap
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rutin c6 néng dé khoang 2000 pg/ml.

MAu chuan: LAy 375 pl dung dich chuén géc
cho vao binh dinh m&c 5 ml, pha loang va bé
sung vira du thé tich bang ethanol, l&c k¥, loc
qua mang loc 0,22 um. Dung dich mau chuan cé
ndng dé rutin khoang 150 pg/ml.

MA&u th: Can chinh xac 160 mg gel vi nhi
twong rutin cho vao binh dinh mirc 5 ml, cho
khoang 3 ml ethanol va siéu am trong 5 phut. B6
sung ethanol vira da thé tich, I&c k¥, loc qua
mang loc 0,22 pym. Dung dich mau th&r cé ndng
do rutin khoang 128 ug/ml.

MA&u placebo: Can chinh xac 160 mg gel vi
nhi twong khéng chira rutin cho vao binh dinh
mec 5 ml, cho khoadng 3 ml ethanol va siéu am
trong 5 phut. B& sung ethanol vira du thé tich,
l&c ky va loc qua mang loc 0,22 ym.

Khéo sét diéu kién séc ky

Diéu kién HPLC dé dinh lweng rutin trong gel

vi nhii twong dwoc tién hanh trén may HPLC
Azura (Hang Knauer, Birc), cot sdc ky Thermo
Scientific Syncronis C18 (250 x 4,6 mm; 5 ym),
tién cot C18 HQ105 (4 x 10 mm; 5 ym), nhiét do
cot: 30 °C, tbc dd dong 1 mi/phut, thé tich bom
mau 20 ul, buwdc séng phat hién la 255 nm.

Tién hanh séc ky mau thir v&i pha déng khao
séat trong bang 1. Dwa vao sac ky dd, cac théng
sb6 sac ky d& chon pha déng sao cho cac pic
tach nhau hoan toan va cac théng sb séc ky dat
yéu cau.

Tham dinh quy trinh dinh Iwong rutin
trong gel vi nhii twong bang phwong phap
HPLC

Phwong phap dinh lwgng rutin trong gel vi
nhi twong dwoc thdm dinh vé tinh twong thich
hé théng, d6 dac hiéu, tinh tuyén tinh, do lap lai,
dd chinh x&c trung gian va d6 dung theo huwéng
dan cda ICH.

Bang 1. Cac chuwong trinh pha doéng HPLC khao séat

I Noéng dé . , Acetonitril Téc d6 don
Chuong trinh dung djch ac?d formic (%) ‘Acid formic (%) (%) (ml/phuit) I
(a) 0,07 65 35 1
(b) 0,1 78 22 1
(c) 0,13 76 24 1

Két qua va ban luan

Xay dwng quy trinh dinh lwong rutin trong
gel vi nhii twong bang phwong phap HPLC.

Khéo sat diéu kién sdc ky HPLC
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Tién hanh khao sat cac hé dung méi pha
dong theo bang 1. Sac ky d& HPLC cla céac
chwong trinh pha déng khao sat dwoc thé hién
& hinh 2.
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Hinh 2. Séc ky dé HPLC cua céc chuong trinh pha déng khéo sat
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Chuwong trinh (a) cho théy pic rutin ché dinh,
khéng dat cac thong sb sac ky, pic rutin khéng
tach hoan toan khdi cac pic khac. Vi vay, tiép
tuc khao sat bang cach ting ti 1& dung dich acid
formic tlr 65 % |én 78 %, tdng ndng d6 acid tw
0,07 % dén 0,1 %.

Chuong trinh (b) cho thay thi gian lwu clia
pic rutin tang, pic khéng dat hé sb béat dbi
(As = 0,696), chan pic rong (1,683 phat). Vi vay,
gidm ti 1& dung dich acid formic tlr 78 % xubng
76 %, dong thdi tang ndng dod acid t 0,1 %
thanh 0,13 %.

Chuong trinh (c) cho thdy thoi gian lwu cta
pic rutin dwgc rat ngén so véi chwong trinh (b),
gilp tiét kiém thoi gian phan tich, pic dat
cac yéu cau vé thong sb séc ky, chan pic rutin
thu hep.

Vay chwong trinh (c) dwoc Iwa chon lam pha
déng cho quy trinh dinh lwgng rutin trong gel
vi nhii twong bang phwong phap HPLC.

Quy trinh djnh Iwong rutin trong gel vi
nhii twong bang phwong phap HPLC

Dung djch chuén géc: Can chinh xac khoang
20 mg rutin chuan cho vao binh dinh mtrc 10 ml,
thém khoang 5 ml ethanol, siéu am 5 phut va bd
sung ethanol dén vach, lac ky. Dung dich chuan
gbc rutin cé ndng dd khoang 2000 ug/ml.

Méu chuén: L4y 375 pl dung dich chuan géc
cho vao binh dinh m&c 5 ml, pha loang va bé
sung vira du thé tich bang ethanol, l&c k¥, loc
qua mang loc 0,22 um. Dung dich mau chuan cé
ndng dd rutin khoang 150 pg/ml.

Méu thdr: Can chinh xac 160 mg gel vi nhi
twong rutin cho vao binh dinh mirc 5 ml, cho
khoang 3 ml ethanol va siéu am trong 5 phut. Bé
sung ethanol vira da thé tich, I&c k¥, loc qua
mang loc 0,22 ym.

Diéu kién séc ky: May HPLC Azura (Hang
Knauer, Dlc), cot séc ky Thermo Scientific
Syncronis C18 (250 x 4,6 mm; 5 ym), tién cot
C18 HQ105 (4 x 10 mm; 5 ym), nhiét 6 cot
30 °C, toc dd dong 1 ml/phut, thé tich bom mau
20 pl, dau do UV-Vis v&i bwéc séng dinh lwong
la 255 nm. Pha déng la acetonitril va dung dich
acid formic 0,13% theo ti 1& 76:24 (it/tt).

Ham Iwong rutin trong gel vi nhii twong duoc
tinh theo cong thirc:

_ _Sthi
~ S chuin *

Trong do:

C la ham lwong rutin trong gel vi nhii twong
(Hg/g).

Siny V@ Schuan 1a dién tich pic caa rutin trong
méu thir va mau chuén (mAU.s).

Cenuén la néng dé cua rutin trong mau chuén
(mg/mi).

Mean 18 khéi lrong cén gel vi nhii twong rutin
thuc té (mg).

Tham dinh quy trinh dinh lweng rutin
trong gel vi nhii twong bing phwong phap
HPLC

Tinh twong thich hé théng

Két qua séc ky 6 lan mau thir dwoc trinh bay
trong bang 2.

2 X ——
chuan & 1hecan

Bang 2. Két qua khéo sét tinh tuong thich hé théng

STT tx (phUt) S (mAU.s) A, R., R., N
1 5,033 2552.681 1125 1888 4678 31190
2 5.200 2521.754 1188 2018 2,462 24457
3 5.083 2527.122 1357 1863 2710 28552
4 5.167 2529227 1267 2018 3252 29496
5 5167 2530819 1125 1936 2,567 24145
6 5.100 2586,856 1385 2090 2,791 23834
Trung binh 5.125 254141 1,241 1069 3,017 26945667
SD 0,063 24672
% RSD 1,234 0.971 08<A<15 R.215

%RSD cua thoi gian Iwu (tg), dién tich pic (S)
< 2%. Hé sb bat d6i 0,8 < A, < 1,5, do phan giai

(Rs) > 1,5. Vay phuwong phap HPLC da xay
dwng dat yéu cau vé tinh twong thich hé théng.
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Hinh 3. S4c ky do cta (a) mau trang, (b) mau placebo,
(c) mé&u chuén, (d) mau thir va (e) mau placebo thém chuén

Két qua khao sat tinh dac hiéu & hinh 3 cho
thdy: Mau trdng va mau placebo khéng xuét
hién pic tai thoi gian lwu cla pic rutin trong
mau chuén. Sic ky dd ctia mau thr cho pic co
thoi gian lwu twong &ng tai théi gian lwu cda
pic rutin trong mau chuédn. S&c ky d6 mau
placebo thém chuén cho pic c6 thoi gian lwu
twong ng tai thoi gian lwu cla pic rutin trong
mau chuan. Vay phwong phap HPLC da
xay dwng dat tinh dac hiéu.

Tinh tuyén tinh

Két qua khao sat tinh tuyén tinh cta phuong
phap HPLC dinh Iwgng rutin trong gel vi nhi
twong dwec trinh bay trong hinh 4.
Phwong phap HPLC da xay dyng dat tinh tuyén
tinh v&i phwong trinh hdi quy la § = 38,712x
(R?=0,9989).
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Hinh 4. Tuwong quan gitra
dién tich pic va néng do rutin

D6 chinh xac

Két qua thdm dinh d6 chinh xac cta phwong
phap dinh lwong dwoc trinh bay & bang 4.
% RSD ham lwgng rutin ctia méi ngay va cla ca
2 ngay déu nhd hon 2 %. Vay phuwong phap
HPLC da xay dwng dat yéu cau do chinh xac.

Bang 3. Két quéa thdm dinh do chinh xéc

Miu Ham Iwong rutin (ug/g)

Ngay 1 Ngay 2

1 2298,32 2334,00

2 2302,66 2317,32

3 2316,22 2327,74

4 2354,45 2314,08

5 2336,40 2266,23

6 2323,23 2350,14

Trung binh 2321,88 2318,25

% RSD 0,91 1,23
% RSD 2 ngay 1,04

D6 dung

Két qua tham dinh d6 ding cla phuong phap
HPLC dinh Iwgng rutin trong gel vi nhi twong
dwoc trinh bay & bang 4.

Bang 4. Két qua tham dinh dé dung

Mdc nébng dé6  Lwong rutin chuan Lwong rutin Ti Ié phuc hdéi  Trung binh ti 1é RSD

thém vao thém vao (ug) tim dworc (ug) (%) phuc héi (%) (%)
190,86 195,53 102,45

50 % 200,90 207,96 103,51 103,29 0,73
210,95 219,21 103,92
391,76 389,52 99,43

100 % 401,80 404,01 100,55 100,47 1,00
411,86 417,76 101,44
592,66 595,23 100,43

150 % 602,70 610,14 101,23 100,90 0,41
612,75 618,98 101,02

Céc ti 1& phuc hdi trong khodng cho phép la
95 — 105 % va %RSD khéong qua 2 %.
Vay phwong phap HPLC da xay dwng dat yéu
cau vé do dung.

Két luan

Quy trinh dinh Iwgng rutin trong gel vi nhi
twong bang phwong phap HPLC da duoc xay
dwng. Két qua thdm dinh quy trinh dinh lwong
dat cac yéu cau vé tinh tuwong thich hé théng, do
dac hiéu, tinh tuyén tinh, d6 chinh xac va do
dang. Do 13p lai dat yéu ciu véi RSD 1a 1,04 %.
Do dung dat yéu ciu voi d6 phuc hdi trong
khoang 99,43 - 103,92 %. Quy trinh dinh lwong
c6 thé dwoc (ng dung trong danh gia ham
lweng rutin trong gel vi nhi twong.
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