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TOM TAT

Niosome la hé tiéu phan nano mang gia tri tng dung cao va phu hop vdéi xu hudng phat trién hé
théng dan truyén thudc hién nay vai nhiéu uu diém vé kha nang kiém soat kha nang van chuyén,
phéng thich én dinh va dinh hudng muc tiéu. Cac hoat chét rutin va quercetin mang tac dung
dugc ly da dang, tuy nhién do kich thudc phan t 1én, dang ty do hoa tan kém trong nudc, kém
bén, dé bj oxy hda va quang phan, diéu nay dan dén kém chuyén hoa trudc tuan hoan, kém hap thu
3 rudt va sinh kha dung toan than khong cao gap nhiéu khé khan khi dua vao tng dung, Tuy nhién
c4c nhugc diém nay cé thé dugc khic phuc bang viéc st dung niosome. Trong nghién clu nay,
chung téi thuc hién khao sat cac yéu té anh hudng dén kha nang tai hoat chat trong qué trinh téng
hgp niosome bang phuong phép tiém ethanol. Dua vao qua trinh khao sat mic do anh hudng clia
chdt dién hoat ciing nhu ham lugng rutin va quercetin dé danh gia kha nang hinh thanh cdu tric
va hiéu suat bat gitr ctia niosome. Niosome dugc tao thanh c6 dang hinh cau va mat dé tuong doi
déng déu vai cong thiic duoc st dung la hdn hop span 60 va tween 60 vai ti 1é 6:4, cong thic su
dung ti 1é nay c6 hiéu suat bat gitr quercetin dat 60,8% va rutin dat 20,5% véi ham lugng tir 20-25
mg chat chudn. Su két hgp cla hai chat dién hoat span 60 va tween 60 tao cu tric niosome via
6 kich thudc nho, vita kho két tu va mang dé én dinh cao, pht hap véi muc dich cung cép tac
dung kéo dai va luu tri bao quan. Céng thic két hop nay clng cho thédy quercetin ¢ hiéu suat

bat gitr cao hon gép ba lan so vai rutin.

Tu khoa: Niosome, phuong phap tiém ethanol, span 60, tween 60, quercetin, rutin

MG PAU

Trong nhiéu ndm tré lai d4y, xu hudng phat trién cta
hé théng dan truyén thudc dang dugc tiép cin theo
huéng kiém sodt kha ning phong thich lién quan dén
hai khia canh - cudng d6 va muc tiéu phong thich.
Hién nay, nhiing tién bd nhanh chéng trong ting dung
tiéu phan nano vao chin doan va diéu trj 12 pht hgp
€ theo kip véi xu huéng chung 2. Niosome véi cdu
triac mang lipid kép, réng & bén trong> 1 mot trong
nhting hé tiéu phan nano dang dugc quan tm nghién
ctiu ting dung. Niosome hinh thanh tii chat dién hoat
khong ion hoéa véi ddu ua nudc hudng ra ngoai va
dau ky nudc hudng vao trong, két hgp véi choles-
terol hoic phosphatidylcholin theo ti 1¢ thich hgp*.
Chinh cdu truc dic thu nay gitp niosome c6 thé van
chuyén dong thoi phan ti hoat chét than d4u va than
nudc tly thudc vao vi tri bam ctia phéan tt d6 trén cdu
tric’. Kich thuée dao dong véi bién do 16n cua nio-
some mang lai kha nang van chuyén theo nhiéu con
duodng ciing nhu nhiéu loai phan ti hoat chit khac
nhau. Trong khi nhiing phén t& niosome véi kich
thudc < 300 nm cho phép kha nang van chuyén xuyén

gian bao ngay tai biéu bi da®, cic niosome kich thudc
16n lai cho phép van chuyén phén td 16n nhu insulin
vao hé thong dich tiéu héa’. Chinh sy da dang nay
cho phép nhiing san phdm bao ché tit niosome c6 thé
dugc dua vao co thé thong qua nhiéu con dudng dung
nap khéc nhau bao gom dudng udng, tiém bip, tiém
tinh mach va thim thiu qua da®.

Ngoai ra, uu diém 16n nhdt ctia niosome chinh la kha
nang stia d6i linh hoat, bang cach thay d6i thanh phan
va ham lugng chét dién hoat, chit cam tng tich dién
ciing nhu cholesterol, nhiing thong s6 co ban trong
danh gid mot niosome bao gém kich thudc, chi s6 can
bang d4u nudc (hydrophilic-lipophilic balance, HLB),
thong s6 déng géi t6i han (critical packing parame-
ter, CPP) va nhiét do chuyén pha (transition temper-
ature, Tc) cing thay d6i theo. Nho véy, dé dang diéu
chinh cédc dic tinh nhu kha ning phéng thich hoat
chét va d6 6n dinh d€ phu hgp véi ting dung mong
muén >0, Qua trinh bao ché niosome 13 sy tap trung
ctia cac don phén tu chit dién hoat d€ hinh thanh 16p
mang kép thong qua stic cang bé mit 16n gitia phin
duoi ctia chit dién hoat va pha nudc, nhd kha ning
tu dinh hudng, cdc don phan nay sé sdp xép theo trat

Trich dan bai bao nay: Hién N M, Minh D B, Huy L T M, Thuan N T P, Tri L M. Khao sat mét sé yéu té anh
huéng dén quy trinh tai hoat chat quercitin va rutin vao ciu tric niosome bang phuong phap tiém

ethanol. Sci. Tech. Dev. J. - Eng. Tech.; 6(1):1798-1808.
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tu ddu ua nudc hudng ra ngoai va dau ky nuéc huéng
vao trong, hinh thanh 16p mang kép bao boc 14y hoat
chit3. Cholesterol dugc thém vao dé€ diéu chinh tinh
luu dong va su gan két ciia mang thong qua lién két
hydro 11 Niosome dugc bao ché theo nhiéu phuong
phép khdc nhau tuy thudc vao cach thic phéi hgp
thanh phan va diéu chinh diéu kién tit nhiing phuong
phép don gian dé thuc hién nhu tiém ethanol, hy-
drat h6a mang phim, lic tay cho dén céc phuong phap
phtic tap hon bao gém siéu am, bay hoi pha ddo hay
vi héa 1ong 12714,

Flavonoid 1a nhém dan chit hitu co ¢6 ngudn goc
ti thién nhién, dugc tim thdy rong rai trong cac loai
hoa qua, rau ct cing nhu trong dugc liéu. Flavonoid
va dan xudt co trong diép ca (Houttuynia cordata
Thunb.) dugc nhiéu nghién ctu chi ra rang c6 hoat
tinh chéng viém, khang khuén, chéng oxy hda va
trung hoa cac géc tu do 1516 Quercetin va rutin la
hai dai dién ndi bat, ngoai viéc s& hiiu hoat tinh tac
dong c6 1gi dén stic khoe ndi trén, hai chit nay con
mang nhiing tdc dung dugc 1y ¢6 tiém nang vo cung
16n. Ca quercetin va rutin déu cho thdy tdc dong tryc
tiép d6i voi hé tudn hoan, diéu tri huyét dp cao, xuit
huyét va xo viia ddng mach thong qua co ché tang
cudng d6 bén mao mach mau 7, ngin can két tap tiéu
cAu va tic ché tich tu chit béo!8. Thém vao dé, kha
nédng tc ché yéu t6 phén chia, ting trudng ciing nhu
han ché tdng hgp qua miic géc ty do oxy héa mang
lai cho quercetin va rutin tiém ning phé tGng dung
rong rai trong diéu tri, bao gébm céc tinh trang lién
quan dén viém nhiém nhu viém loét da day!?, viém
khép dang thip2%; nhiing tinh trang thodi hoéa than
kinh lién quan dén tudi tic nhu Alzheimer, Parkin-
son?22; va cac hoi chiing lién quan dén mién dich
nhu da x6 cting?® cling nhu ké ca ung thu?4-26, Tuy
nhién, nhiing flavonoid nay lai mang nhiing tinh chit
bat loi nhu kich thuéc phén ti 16n, dang tu do hoa
tan kém trong nudc, kém bén, dé bi oxy héa va quang
phén, diéu nay dan dén kém chuyén hoa trudc tudn
hoan, kém hép thu & ruft va sinh kha dung toan than
27,28 ¢4 biét hon, rutin véi thanh phén chua
glycosid cho thdy doc tinh trong qua trinh hép thu

khong cao

do can thiép vao cdc phan ting chuyén hoéa néi sinh
trong co thé?>30, Khé khin ctia huéng phat trién dua
quercetin va rutin ¢6 ngudn goc tii dugc liéu vao ting
dung trong nganh dugc, my phidm c6 thé dugc khic
phuc béng viéc stt dung niosome dudi vai tro la hé
thong dan truyén thuéc véi nhiing dic tinh uu viét
trong su 6n dinh va kha ning hudng dich.

Muc tiéu ctia nghién ctiu nay la bao ché dang két hgp
gitia niosome va cac flavonoid c6 tac dung dugcly cao
14 quercetin va rutin. Cu thé, nghién ctu tién hanh
khao sit anh hudng cta thanh phin chat dién hoat
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khong ion héa va ban than hoat chit flavonoid dén
qua trinh tai hoat chét vao cdu tric niosome dua vao
viéc danh gid kha nang hinh thanh ciu tric va hiéu
sudt bit giti cia niosome.

PHUONG PHAP NGHIEN CUU

Héa chat, nguyén liéu va thiét bi

Héa chdt, nguyén liéu

Rutin 94% (Sigma-Aldrich, 94%), quercetin (Sigma-
Aldrich, 95%), céc chét dién hoat span 60 va tween
60 (Xilong Scientific, Trung Qudc), cac dung moi

ethanol, methanol, acetonitril va acid formic (Merck
KgaA, buc).

Thiét bi

Kinh hién vi hai mit quang hoc (Olympus, Nhit
Ban), b€ siéu am va bé cach thuy (Grant, Anh), may
khudy tii gia nhiét (Stuart, My), mdy ly tim lanh (Het-
tich, Ptic), HPLC (Shimadzu, Nhat Ban), cot C;g
Prodigy™ ODS-3 100 A, 150 mm x 4,6 mm, 5 um
(Phenomenex, My).

Quy trinh téng hop niosome bing phuong
phap tiém ethanol

Diéu ché cao diép cd: Cén 5,0 £ 0,002 g mau bot diép
cd va chiét situ Am vdi diéu kién t6i vu hoa d€ thu
dugc cao chiét diép c4 giau flavonoid bao gom 60 mL
ethanol 80% (ti 1¢ dugc liéu:dung méi la 1/60 g/L) &
60 °C trong 38 phuat3!. Dich chiét dugc loc qua gidy
loc 11 pm, rtta bang ethanol 80% va c6 dén can kho
thu dugc 575 mg cao chiét toan phan.

Quy trinh tdng hgp niosome véi cao diép cd, rutin
hodc quercetin:

Diéu ché pha nudc:

Doi v6i nguyén liéu 1a cao di€p ca: Can khoang 200
mg cao diép cd hoa tan trong 90 mL ethanol 80%. Cho
hén hop di qua mang loc 0,45 um. Sau d6, tron déu 5
mL dung dich da pha véi 5 mL nudc cat.

Dai vé6i rutin va quercetin: Can lugng rutin hodc
quercetin theo Bang 2 va hoa tan trong 6,5 mL ethanol
80%. Sau do, cho hén hgp di qua mangloc 0,45 pum.
Diéu ché pha hiiu co: Chuén bi pha hitu co chua
cholesterol, chét dién hoat khong ion hoa trong
khoang 90 mL ethanol 80%, khudy dén tan. Sau do,
thém vao hon hgp 1000 mg PEG 40, khudy déu va st
dung séng siéu am dé€ ho trg qud trinh hoa tan cac
thanh phan trong pha hiiu co. Chuyén vao binh dinh
muic 100 mL, thém ethanol 80 % dén vach. Ham lugng
cholesterol va céc chit dién hoat dugc tinh toan va
trinh bay & Bang 1 va Bang 2 tuong ting véi tling loai
khao sat d€ téng hgp niosome.
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Phéi hgp hai pha: Thém ti tit 10 mL pha hiiu co vao
pha nu6c bang kim tiém, vita thém vita khudy trén
may khudy tli gia nhiét.

Cac thong s6 c6 dinh st dung trong quy trinh téng
hgp niosome:

 Thé tich tiém pha htiu co: 10 mL

o Thé tich pha nudc: 10 mL

o T6c d6 khudy: 500 vong/phut

o T6c d6 tiém pha hiiu co vao pha nuéc: 5 mL/
phut

« Nhiét d6 tong hgp: 50-60°C

« Thoi gian téng hop: 60 phut

« Ham lugng cholesterol va chét dién hoat theo ti
1é 1:1

Khdo sdt dnh huéng cia chdt dién hoat
Trong qud trinh khdo sat anh hudng ctia chét dién
hoat khong ion héa dé téng hgp niosome, st dung cao
diép ca giau flavonoid lam nguyén liéu trong diéu ché
pha nuéc. Dai véi pha hiiu co, ti 1é mol gitia choles-
terol va chét dién hoat dugc c6 dinhla 1:1. Yéu t6 thay
déi 1a ti 1é mol gitia span 60 (S60) va tween 60 (T60)
dugc thé hién qua cac thong s6 6 Bang 1. Dya vao méi
tuong quan gitia chi s6 HLB va hinh thai clia niosome
dé xac dinh sy hinh thanh ctia niosome khi c6 sy thay
d6i ctia chat dién hoat.

Khdo sdt anh huéng ctia hoat chdt dén hiéu
sudt bdt giit cia niosome

Khdo sat sy anh hudng cuia rutin va quercetin trong
qua trinh t6ng hgp niosome dua vao sy thay ddi cac
thong s6 ham lugng rutin va quercetin trong pha nuéc
va su ¢6 dinh cac ham lugng ctia cholesterol, tween
60 va span 60 trong pha hitu co, dugc thé hién qua
Bang 2. Cac khao sat dugc tién hanh véi cong thiic
cho két qua tot nhat trong khao sat sy anh hudng ctia
chat dién hoat.

Hiéu sudt bét gitt dugc xdc dinh bing phuong phap
dinh lugng gian tiép theo quy trinh sau:

St dung toan bo dung dich sau tdng hgp vao 6ng fal-
con 50 mL. Tién hanh ly tdm lanh tai t6c d¢ 4000
vong/phut trong 30 phut. Dich néi sau ly tim dugc
loc qua mang 0,45 um va tién hanh phan tich bing
phuong phap HPLC.

Diéu kién phdn tich HPLC

Pha tinh: Cot C18 (150 mm x 4,6 mm, 5 pm).
Chuong trinh rtia gidi: ding dong

Pha dong: methanol (A): acid formic 0,1% (B) = 75:25
(vv).

Thoi gian rua gidi: 0-6 phut.

T6c d6 dong: 0,6 mL/phut.

Phat hién: Detector PDA & budc séng 355 nm

Két qua phan tich ham lugng flavonoid bdng HPLC
dugc thé hién bing phuong phdp xay dung dudng
chudn:

Hoa tan chit chuén quercetin va rutin trong binh dinh
muc 5 mL bdng methanol tiéu chudn HPLC véi nong
do chinh xdc tuong ting lan lugt cho hai chét la 200,0
va100,0 pg/mL. Chét chudn sau d6 sé dugc pha loing
tuong tng véi sau mic néng do khac nhau bao gom
rutin (5; 10; 25; 50; 100; 200 pug/mL), va quercetin
(0,2;0,5; 1; 2; 4; 8 ug/mL). Mb6i néng do dugc tiém lap
lai ba l4n véi diéu kién phén tich HPLC & trén. Pudng
chuén dugc xay dung bang céch lap phuong trinh hoi
quy tuyén tinh gitia x la trung binh dién tich pic so
v6iy 1a ndng d6 chit chudn (ug/mL). Khoang tuyén
tinh va hé s6 tuong quan (R?) dugc xac dinh. Giéi
han dinh lugng (LOQ) va gidi han phat hién (LOD)
ctia mdi flavonoid dugc tinh todn dya trén hé s6 goc
va d¢ léch chuén ctia dudng hoi quy. Ham lugng rutin
va quercetin tu do c6 trong dich ly tim sau d6 dugc
xdc dinh dya trén dudng chuén da xay dung.

Xéc dinh hiéu suét bat git (H %) bing phuong phap
dinh lugng st dung HPLC theo cong thic sau:

H = (Khéi lugng chit chuin ban dau - Khéi lugng
chét chudn tu do) x 100%/(Khéi lugng chit chuén ban
dau)

Cu thé:

_ M-CxV

H % 100%

Trong do:

M: khdi lugng chét chuén ban dau (mg)

C: ham lugng chit chufn c6 trong dich sau ly tim
(mg/mL)

V: thé tich dich thu dugc sau qua trinh téng hgp (mL)

KET QUA VA THAO LUAN

Khao sat anh huéng cia chat dién hoat
khéng ion dén hinh thai cia niosome

Tu két qua khao sat hinh thdi niosome hinh thanh
tuong ting véi cac cong thic tit CT1-CT7 dugc trinh
bay & Bang 3, c6 thé thay chi s6 HLB la tiéu chi quan
trong khi lya chon thanh phén chéit dién hoat cho
cdng thiic bao ché niosome. Su két hgp cua 2 chit
dién hoat span 60 (HLB = 4,7) va tween 60 (HLB =
14,9) giup tao chi s6 HLB dat vao khoang gia tri cta
chét dién hoat trung tinh trong khoang 8-10 &6 CT4
(HLB = 8,78) va CT5 (HLB = 9,8). Trong khoang gia
tri nay, kha ning tao thanh ciu tric niosome la t6i
uu v6i dd 6n dinh cao va mat do day, két qua nay
tuong tu so v6i nhiing nghién ctiu vé niosome trudc
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Bang 1: Céng thiic khao sat anh huéng cta chat dién hoat khéng ion héa

Cong thiic CT1 CT2 CT3 CT4 CT5 CT6 CT7
Loai chit dién  S60 T60 S60:T60 S60:T60 $60:T60 S60:T60 S60:T60
hoat

Ti 1é mol - - 9:1 6:4 5:5 4:6 1:9
HLB 4,7 14,9 5,72 8,78 9,8 10,82 14

Bang 2: Cong thiic khao sat ham lugng chat chuan rutin va quercetin véi thong sé ¢6 dinh dua trén CT4

Thong s6 Congthiic Rl R2 R3 Q1 Q2 Q3
Cd6 dinh Cholesterol 1160 mg

Tween 60 464 mg

Span 60 696 mg
Khao st Chit chudn  Rutin Quercetin
Ham lugng 20 mg 25 mg 30 mg 20 mg 25mg 30 mg

Span 60 (CT1) Tween 60 (CT2)

Span 60: Tween 60 (CT4) Span 60: Tween 60 (CT3)

Hinh 1: Anh chup bing kinh hién vi quang hoc (d6 phong dai x100) cac niosome hinh thanh tét tuang tng vdi
cac cong thiic khdng phéi hgp chat dién hoat (CT1 va CT2) va céc cong thic phoi hgp chat dién hoat cho gia tri
HLB trung binh (CT4 va CT5).

1801



ng nghé 2023, 6(1):1798-1808

(]

ng nghé - Ki thudt va C

C (]

Phadt trién Khoa hoc va C

p chi

Ta,

QUWIOS
-O1u 26Np Yury) Yuty Suoyyy

dor yog1 Suoty
ure) 4] 99ns Suoxn yip Sung

4!
6'1
09.L:09S

L1D

‘uRO) UROY
ngp Bugp  Suoyy
QWOSOTU 29N} YOI
"S1D ®A $I1D Sugq
ngrqu  SuQyy ouros
-OIU QP IR dwsoru
o0np  yueyy Yuif

dor pwy

Suoyy] wrey £ 9ons
Suony wip Sung
7801

9

09.1:09S

91D

jare)
Sueq ngrqu Buoyy
Sunyu Lep swosoru
OpP 1IN Ipyu Sugp
BUYY dWOSOIU 29Ny}
PRL 91 19p Suony
QUIOSOTU YURY) U]

Suon yoip
ea uer ueyd :dgp
rey yuey ueyd wey
A onp yip Jung

86
G:S
09.1:09S

SLO

Kep awrosoru
Op N 1pyu Sugp
BUY dwosoIu dony)
PR uen ups dgoy
uon oSny ngd 99)
QuWIOSOIU YUy} YUIH]

Suon yoip
ea uer ueyd :dgp
rey yuey) ueyd wey
A onp yoip Sung

8L‘8
79
09.L:09S

0]

nn
10) SuQyy swosoru
queyy
e uon Suoyy
uon  ued

quiy  Sugu

ogoy
onI NEd NJYU 99
ugryu Any, "awosoru
o6np  yury  Yuiy
Suon yoip

ea uer ueyd :doy
rey yuey) ugyd wey
A onp yoip Sung
TLS

I:6

09.1:09S

9110)

“quip oex oy yoip
Sunp Suon swosoru
m ip AeSu rey nes
) Sugp ‘oed Juoyy
quip uQ Op ‘uIquU
Ang, ->e 180y UIP
JEYo 10A OS UOY oyU
SUIOSOTU dONT} YOI
mgp ‘uon O¢p Aep
dwosoru  op BN

dop pow
Suoyy wrey 4 99ns

Suon wip Sung

671

09.L

¢1D

£e3u eq
nes 1e[ o1) Jes uenb
W npqu werd
Suoyy  Op 1w
vA quip U9 “pqu
Suop ey swosoru
20Ny PRy 190
1op Suon) owos

-o yury) Yuty

Suon yoip va
upr upyd :doy rey
yue ueyd wey
A ©onp yoip Sung

LY

09S

LLO

QWosoru d1n.Ij ngd
quey yuiy Sugu ey

189 UL
dTH

Jowr 3[ 11,

30U UIIP 1PY [EOT

o 8ug)

£12-11>ny3 6ugd 6un 19A bun doy Hugy swosolu end 1eyd 23 enb 13 ea uenb wed ‘leys yuiy ey o :€ bueg

1802



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé 2023, 6(1):1798-1808

day3>3. Gid tri HLB d6ng thoi lién hé mat thiét dén
thong s6 déng goi téi han CPP - la yéu t6 mang y
nghia quyét dinh hinh dang phan ttt niosome dugc tao
thanh. HLB trong khoéng 8-10 tuong ting véi gia tri
CPP trong khodng 0,5-1 can thiét cho su hinh thanh
cdu tric bao mang kép hinh cdu dic trung cta nio-
some*34,

Ngoai ra, viéc két hgp sti dung span 60 va tween 60
gitip tdn dung dugc nhiing uu thé riéng biét cta tling
chit dién hoat. Cu thé, khi chi stt dung Span 60 sé cho
HLB thép, cdu truc dau va nudc nho va ky nuée 16n
dan dén niosome hinh thanh khé bi két tu nhung kich
thudc tuong d6i 16n nhu & CT1 va CT3, mét khac, khi
chi st dung tween 60 sé cho HLB cao, niosome hinh
thanh dé bi két tu nhung c6 kich thuéc nho va déng
nhét > nhu trong CT2 va CT6. Nhu két qua quan sat
dugc theo Hinh 1, sy phdi hop cong thiic dat hiéu qua
toi da trong CT4 va CT5, cho ra két qua 1a cdu truc
niosome viia c¢6 kich thuGe nho, gitp ciu tric dé dang
xam nhép vao mang té bao, ting kha nang hip thu
thudc ctia té€ bao, vita kho két tu va mang d6 6n dinh
cao, phu hgp cho muc dich cung cép tac dung kéo dai
ciing nhu luu trii bdo quan3%%’. Trong khao sit tiép
theo, nhém st dung cong thiic CT4 d€ dédnh gia anh
hudng ctia hoat chat dén hiéu suét téng hgp niosome.

Khao sat anh huéng cta hoat chat dén hiéu
suit tdng hop niosome

Buong chudn quercetin va rutin

Céc thong s6 vé phuong trinh dudng chudn, hé s
tuong quan R” va khoang tuyén tinh ctia rutin va
quercetin dugc thé hién trong Bang 4. Biéu d6 cua
hai dudng chuén thé hién méi quan hé tuong quan
gitia dién tich pic va nong d¢ chit chuén c6 hé s6
tuong quan R? > 0,9997 (Hinh 2 va 3). Céc gia tri
giéi han phat hién va giéi han dinh lugng cho tling
dudng chudn ciing dugc ghi nhan. Céc phuong trinh
dugc luge bo hé s6 b do su khac biét vé phuong sai va
d0 léch chudn khong dang ké so véi khi khong lugce
bo. Noi cach khac, hé s6 b khdng c6 ¥ nghia vé mit
thong ké.

Két qua hiéu sudt tong hop ctia niosome
Trong phdn khéo sit hiéu suft t6ng hgp niosome,
nhém nghién ctu thay thé hoat chat tai vao niosome
béng chit chuén rutin va quercetin thay vi cao diép c4.
Han ché trong kha néing tai cao diép cd vao niosome
dugc khac phuc thong qua viée sti dung hoat chat c6
do tinh khiét cao. Dong thoi, thiét ké quy trinh khao
sat mot yéu t6 vdi viéc thay ddi hoat chét chudn trén
cong thiic CT4 cho két qua cho phép don gian hoa kha
nang danh gid hiéu suit bat git bang phuong phap
HPLC (Bang 5).
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Hiéu sudt bat gitt (H%) thé hién lugng hoat chit thuc
t€ dugc bao boc thanh cong trong cac ti niosome trén
téng lugng hoat chit dugc st dung trong qua trinh
bao ché. Ham lugng va cdu tric hoat chit khac nhau
trong cong thtic bao ché anh hudng khac nhau dén
hiéu sudt bat gitt. Dya vao két qua hiéu sudt tdng hop
dugc trinh bay & Bang 5, hiéu suét bat giii cao nhit
rutin va quercetin dat dugc lan lugt 1a 20,5% va 60,8%
tuong ting v6i ham lugng hoat chat 25 mg (cong thic
R2) va 20 mg (cong thiic Q1) . Diéu nay cho thdy
quercetin can khoi lugng nho hon d€ cho ra hiéu suét
bat gitt 16n hon.

Su thay d6i ham lugng hoat chat anh huéng dén kha
nang tai hoat chit vao cdu tric niosome. Khihoat chét
dugc tai vao niosome, ham lugng hoat chat dugc bit
gili vao niosome ting lén, nhung sy gia ting nay cd
gi6i han, vugt qua miic giéi han bao hoa nay thi hoat
chat sé tach ra va két tinh trd lai va 1am hiéu suat bit
giit bi giam 38, Theo nhu két qua khao sat, cac cong
thiic st dung ham lugng flavonoid cao nhét 1a R3 va
Q3 déu khong mang lai hiéu suét t6i vu. Khi so sainh
tuong quan gitta hai nhom cong thiic ¢6 thé nhan thdy
quercetin c6 hiéu sudt bét git cao hon so véi rutin.
Diéu nay c6 thé giai thich bsi sy khac biét trong ciu
tric hda hoc ctia hai flavonoid. Qud trinh x4m nhéap
clia quercetin va rutin vao ciu truc niosome déu dua
trén lién két hydro, nhung vé mit kich thuéc phan ti
nhu Hinh 4, quercetin it cong kénh hon nén dé dang
di vao trong phén tti niosome vi rutin c¢6 nhém gly-
cosid 6 vi tri C3 tao ra hiéu ting can tré khong gian.
bang chu y 1a dang phoi hop niosome-quercetin c6
tac dung giai phong kéo dai lam gidm thoi gian su
dung thudc, gidm doc tinh va duy tri néng d6 thudc
hiéu qua. Khong chi thé, khi quercetin lién két véi
niosome sé cho kich thudc nhé hon so véi niosome
chua tai hoat ch4t?®, diéu nay thé hién quercetin 1a
phén ti ¢6 i lyc cao véi cac chit dién hoat khong ion
héa c4u thanh nén niosome, lam giam kich thuéc tui
va 6n dinh 16p mang kép 40 M3t khac, su tuong tc
clia quercetin v6i phan ddu ua nude ctia chit dién hoat
lam trung hoa dién tich 4m trén bé mét niosome nh¢

d6 lam 6n dinh c4u tric niosome 4142,

KET LUAN

Nghién ctiu da thyc hién bao ché thanh céng nio-
some chiia quercetin va rutin bdng phuong phép tiém
ethanol. Sau khi tién hanh khdo sit, niosome dugc
tao thanh c6 dang tron va mat d¢ tuong d6i dong déu
tai gid tri HLB trong khoang 8-10 véi cong thiic dugc
sti dung 1a hon hgp span 60 va tween 60 vdi ti 1 6:4.
Thém vao dd, nghién ctiu con cho théy ring cong thiic
sti dung ti1é nay c6 hiéu sudt bat giti quercetin (60,8%)
t6t hon khoang ba l4n so véi rutin (20,5%) v6i ham
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Bang 4: Pudng chuan biéu dién tuong quan giita dién tich pic va nong dé chat chuén ctia quercetin va rutin

Chét chudn  Pudng chuén

Rutin y = 6504.3x

Quercetin y = 11851x

R? Khoang LOD LOQ SD
tuyén tinh  (ug/mL) (ug/mL)
(ug/mL)
0,9997 5-200 1,41 5,26 15299.58
1,0000 0,2-8 0,09 0,22 389.53

30000000

Q
= 20000000
a 10000000
0

J

1

y = 6504.3x
R2=0.9997

500 1000 1500 2000 2500 3000 3500 4000
Néng d6 (ug/mL)

Hinh 2: Bi€u d6 dudng chuén rutin c6 phuang trinh tuyén tinh la: y = 6504.3x, véi x 1a ndng dé rutin (1g/mL) va

y la dién tich pic.

40000000

30000000

20000000

Dién tich pic

10000000

1

y =11851x
R2=1

500 1000 1500 2000 2500 3000

Néng dé (ug/mL)

Hinh 3: Biu d6 dudng chuan quercetin c6 phuong trinh tuyén tinh la: y = 11851x, v&i x 1a néng do rutin (1g/mL)

vay la dién tich pic
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Bang 5: Két qua hiéu suat tdng hgp niosome chita rutin va quercetin dua trén cong thic khao sat ham lugng

chat chuan.
Cong thiic R1 R2 R3 Q1 Q2 Q3
M (mg) 20 25 30 20 25 30
C (mg/mL) 0,994 1,086 1,557 0,426 0,605 0,721
V (mL) 18,5 18,3 18,4 18,4 18,2 18,4
H% 8,05 20,5 4,50 60,8 55,9 55,7
OH

Hinh 4.a

O OH
OH
o o o
HaC
HO

HO 0
Cl |
OH ©

(0]

HO
OH

Hinh 4.b

Hinh 4: C4u tric héa hoc clia quercetin (hinh 4.a) va rutin (hinh 4.b)

lugng tit 20-25 mg chit chudn. DY hoa tan tuong
dong clia quercetin trong nhiing méi trusng hydrat
héa khac nhau 1a tién dé cho khé nang kiém sodat va
néng cao hiéu sudt tai cao chiét diép cd vao niosome.

LO1 CAM ON

Nghién ctu nay dugc tai tr¢g bdi Pai hoc Qudc gia
Thanh phé H6 Chi Minh trong khuén khé dé tai ma
s60 DN2022-44-01.

DANH MUC TU VIET TAT

CPP: Thong s6 déng géi t6i han (Critical packing pa-
rameter)

HLB: Chi s6 can bidng dau nudc (Hydrophilic-
lipophilic balance)

HPLC: Sic ky 16ng hiéu ning cao (High-performance
liquid chromatography)

R2: Hé s6 xéac dinh (Coefhicient of determination)
SD: Do léch chuin (Standard Deviation)

LOD: Giéi han phat hién (Limit of detection)

LOQ: Giéi han dinh lugng (Limit of quantification)
PEG: Polyethyleneglycol

PDA: Day di-6t quang (Photodiode array)

Tc : Nhiét d0 chuyén pha (Transition temperature)
S60: Span 60

T60: Tween 60
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XUNG POT LOI iCH

Nhom tc gia cam két rang khong c6 xung dot lgi ich
khi thuc hién nghién ctiu nay.

PONG GOP CUA CACTACGIA

Lé Minh Tri va Nguyén Minh Hién dua ra y tudng,
hinh thanh va thiét ké tit ca cac thi nghiém. D6 Binh
Minh va Nguyén Minh Hién tién hanh cdc thi nghiém.
Nguyén Minh Hién, Lé Ty Manh Huy, Nguyén Trdn
Phudc Thuén chiju trach nhiém thu thap, phan tich va
xt ly s6 liéu. Lé Minh Tri, Nguyén Minh Hién, Lé Ty
Manh Huy, Nguyén Tran Phudc Thuan tham gia viét
ban thdo va chinh stia ndi dung ban thao. Tat ca cac
tac gia da doc va duyét ban thio cubi cung.
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Evaluating some factors affecting the loading process of quercitin
and rutin into the niosome by ethanol injection method

Nguyen Minh Hien'"”, Do Binh Minh', Le Tu Manh Huy', Nguyen Tran Phuoc Thuan', Le Minh Tri'2"*

ABSTRACT
Niosome is a nanoparticle system with high application value and suitable for the current trend of
- drug delivery system development with many advantages in controllability, stable release, and tar-
Use your smartphone to scan this get orientation. The active compounds rutin and quercetin have diverse pharmacological effects,
QR code and download this article although there are many challenges in application. This study aims to investigate the factors affect-

ing the loading capacity of the bioactive compounds in the synthesis of niosomes by the ethanol
injection method. Based on the investigation of the influence of surfactants as well as rutin and
quercetin content to evaluate the ability to form structure and entrapment efficiency of niosomes.
The resulting niosome has a round shape and a relatively uniform density, with the formula used,
being a mixture of span 60 and tween 60 with a ratio of 6:4. The optimized niosomes using this
ratio have a quercetin entrapment efficiency of 60 .8% and rutin reached 20.5% with the content
of 20-25 mg of the standards. The combination of two surfactants, span 60 and tween 60, creates a
niosomal structure that is both small in size, difficult to agglomerate and has high stability, suitable
for providing prolonged action and storage. This formulation shows that quercetin had more than
three times higher capture efficiency than rutin.

Key words: Niosome, ethanol injection, span 60, tween 60, quercetin, rutin
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