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SUMMARY

INVESTIGATION OF in vitro ANTI-OXIDATION ACTIVITY
OF DIHYDROQUERCETIN NANOEMULSION

Dihydroquercetin (DHQ), also known as taxifolin, is a flavonoid and commonly found in many plants.
DHQ has been documented to have powerful antioxidant activity and many beneficial properties for
human health. However, its low solubility and bioavailability are major obstacles to biomedical
applications. In the present study, a DHQ nanoemulsion formulation was prepared by self
nanoemulsifying drug delivery system (SNEDDS) technique to overcome these disadvantages. The
obtained nanoemulsion system was also evaluated for its microscopic properties, and in vitro
antioxidant activity against artificial radical ABTS™ (2,2 -azino-bis (3-ethylbenzothiazoline-6-sulfonic
acid) diammonium salt), protect cells. Measurement results showed that the DHQ nanoemulsion was
successfully synthesized with typical mean droplet sizes from 9 to 11 nm. The in vitro experiments on
antioxidant activities against ABTS radical indicated that both DHQ unencapsulated form and its
nanoemulsion effectively inhibit the development of ABTS" free radical, however, DHQ nanoemulsion
inhibits better than the control Trolox with the ICso values (ug/ml) of DHQ unencapsulated form, its
nanoemulsion and Trolox are respectively 474,2; 238,5; 331. The results of this study provide useful
information on the potential use of DHQ nanoemulsion as a promising agent in the tumor treatment
caused by free radicals and the development of a drug for the beings’aims.
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1. GIOI THIEU Dihydroquercetin (DHQ), con dugc goi la
Trong vai thap ki gin day, cac hop chét ¢ hoat taxifolin (5,7,3",4 -flavanonol), thudc phan 16p
tinh sinh hoc ¢ vai trd then chdt trong viée trc flavanonols cta flavonoids, ¢6 hoat tinh chdng
ché, 1am giam triéu chimg bénh nhu ung thu, oxy hoa va khang viém nho c6 cac gdc
viém, bénh tim mach va thoai hoéa than kinh hydroxyl trong céu tric [3]. Hoat tinh chéng
[1]. Trong sb do, flavonoid di duoc xéac dinh 1a oxy héa lam giam qua trinh thoai hoa ban dau
hop chat c6 ich loi dbi véi sirc khoe con ngudi. ctia t& bao gay ra bai cac gbe tu do va cac loai
Pay 1a hop chat phenolic dugc hydroxyl hoa oxy phan Ung (reactive oxygen species —
gdm mot vong bezo-Y-pyrone [2]. ROS), tir d6 bao vé chdng lai sw pha huy té bao

[4-7] 1a mot trong nhitng 1y do hinh thanh khéi
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u 4c tinh. DHQ ¢6 ngudn gdc tir tw nhién hoic
téng hop, nhung ngiay nay, nhu cau st dung
c4c san pham tir ty nhién ngay cang 16n do sy
lo ngai khi lam dung cac chat phu gia tong hop
s& anh huéng t6i co thé. Hoat chit DHQ co
nhiéu trong cac loai thyc vat nhu cam quyt,
hanh tay, cay ké sira, vo thong [8, 9], trong d6
hoat chit dugc tach chiét voi ham luwong cao
(Ién dén 4,5%) tir cdy tung Siberia (Larix
sibirica) hodc cay tung L. gmelinii [10]. Ching
duoc xem 1a ngudn cung cap quan trong dé tao
nén nhiing san phém dugc liéu va nguyén liéu
lam thudc chéng oxy hoa.

Mic du ¢ nhiéu tac dung sinh hoc va dic tinh
dugc 1y nhung viéc sit dung DHQ trong dugc
phim va cac san phdm ting cudng stc khoe
phan 16n bi han ché do sinh kha dung thap lién
quan t¢i kha nang hoa tan trong nuéc cia DHQ
kém (0,1% tai nhiét do phong) [11]. Tré ngai
ndy co thé dugc giai quyét bang cach giam
kich thudc hat cua hoat chét hoac dua vé dang
nano. Trong nhiing niam gan day, viéc diéu ché
nhil twong nano st dung hé phan phéi thude tir
tao nhii twong (self-nanoemulsifying drug
delivery system - SNEDDS) duoc coi la mot
ky thuat 1y tuong dé tang cuong hap thu hoat
chat qua duong udng va ting sinh kha dung cua
nhiéu loai thubc kho tan trong nudc [12, 13].
Dua trén mot sb tai liéu tham khao va hiéu biét
cua chung t6i, sinh kha dung lién quan téi do
tan cua nhil twvong nano DHQ va hoat tinh
chéng oxy hoa cua nd chua duge nghién ciru
chuyén sau trong nudc. Muc dich cta bai bao
nay 1a tao quy trinh ché tao hé nhil twong nano
chira DHQ c¢6 chiét xuét ty nhién tir ciy ting
Siberia (Larix sibirica), danh gia mot sd tinh
chat vi mo va dic tinh chéng oxy hoa in vitro.
Céc ta duge nhu ddu dau twong, polysorbate va
polyethylene glycol duoc ding dé 1am ting do
hoa tan va sinh kha dung dudng udng cua hoat
chat. Bén canh d6, phuong phap danh gia kha
ning chdng gdc oxy hoa théng qua ning luc
khir gbc ABTS® (ABTS - 2,2’-Azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) diammonium salf)
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gitip khao sat hoat tinh chdng oxy hoa cia bot
DHQ va nhil twrong nano cua nd.

2. PHUONG PHAP NGHIEN CU'U, THUC
NGHIEM

2.1. Vit liéu

Bot DHQ (ham lugng DHQ > 95%, tén thuong
mai: flavitol) dwoc chiét xuit tir cdy ting
Siberia (Larix sibirica) cia nudc Nga; lecithin
dau tuong 99% loai duogc phém cua Parul
Trading Co., An B. Trolox (6-hydroxy-2,5,7,8-
tetramethylchroman-2-carboxylic acid), ABTS
(2,2 -Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salf) cua Sigma-Aldrich, K2S>0s
cua Fisher. Cac dung moi: polyethylene glycol
400 (PEG-400), con ethanol 99,5% va
polysorbate 80 (Tween 80).

2.2. Ché tao h¢ nhii trong nano DHQ

Quy trinh tao h¢ nhii twrong nano chua hoat
chit DHQ (dihydroquercetin loaded self-nano-
emulsifying drug delivery systems - SNEDDS)
duoc tién hanh theo ba budc:

Bude 1: ldy 10,5g bot DHQ hoa tan trong
200mL con tuyét dbi, dun trong cbc 500 mL,
gia nhiét 60°C, khudy déu trén may khudy tir
trong 60 phut dén khi tan hét. Tiép theo b
sung 15g lecithin ddu tuong vao dung dich
trén, khudy déu trong 60 phit, hdn hop duoc
tiép tuc rung siéu am trong 60 phit, ta duoc
dung dich A.

Budc 2: pha 85g hdn hop gdbm Tween 80: PEG
400: nuéc cat theo ti 1& 2:1:1, gia nhiét lén
60°C khudy déu trén may khudy tir trong 30
phut, tao hé ddng nhét, ta c6 dung dich B.
Budc 3: nho giot tur tr dung dich B vao dung
dich A, gia nhiét tir tir 1én 80°C (téc do néng
nhiét 2°C/phut), khi dat nhiét do tiép tuc khudy
trong 4 gio' cho dén khi tao thanh hé dong nhat
dang gel c6 mau nau.

2.3. DPanh gia truc quan

Dé danh gia cac dic tinh ty nhii hoa, hdn hop
nhii trong DHQ sau khi dugc ché tao s& dugc
pha lodng véi nuée cat dung trong binh thity
tinh ¢ nhiét do phong, dung dich duoc khudy
nhe bang tay. Cac quan sat quang hoc duoc

thuc hién dé xac nhén viéc ché tao hé truyén



din thubc ty nhii héa nano (SNEDDS). Céc
thong s6 gdm do trong sudt quang hoc va tinh
ddng nhit cua dung dich nhii twong nano khi
khong c6 sy tach pha va ling dong cho thiy
tinh déng nhét cta kich thudc hat dam bao su
phan bé DHQ ddng déu trong san phdm va qua
trinh diéu ché duoc hoan thién.

2.4. Phan tich kich thuwéc hat va phuong
phap hép thu UV-Vis

Kich thu6c giot trung binh, sy phan b va chi
s6 da phan tan (polydispersity index - PDI) cta
nhil twong nano dugc xac dinh béng ky thuat
tan xa anh sang dong (dynamic light scattering
- DLS) théng qua may phan tich kich thudc hat
Nano-S90
Instruments, Vuong qubc Anh). Dbi voi phép

(may Zetasizer cia Malvern
do, pha lodng hdn hop nhii trong bang nudc cat
(ti 1& 1:200) cho dén khi dung dich dong nhét rdi
cho vao cuvet polystyrene (loai dimg mot lan).
Céc nghién cuu kich thudce hat dugc tién hanh &
nhiét do 25°C. Tét ca cac phép do dugc thuc
hién véi d6 nhét 1a 0,8872 cP, chi sb khuc xa
clia nude 1a 1,330, mdi phép do duge do 3 lan
da duoc cai dat trude trong phan mém do.

Phd hip thu dic trung cia DHQ duoc do trén
miy quang phé UV-Vis model AvaSpec-
ULS2048x16 voi dai bude song tir 200 dén
1150 nm va d6 phan giai 1 nm.

2.5. Hoat tinh chéng oxy hoa in vitro

Panh gia kha nang chong gdc tw do ABTS" 1a
phuong phap dua trén kha ning lam giam do
hép thu cda géc tu do cation ABTS" boi cac
hoat chit c6 hoat tinh chdng oxy héa & budc
song 734 nm. Cuong d6 mau cua ABTS” ty 1¢
nghich v&i ndng do chét chong oxy héa va thoi
gian phan ung.

Pha dung dich thudc thir nhu sau: ldy 5 mL
dung dich ABTS ¢6 ndng d6 7 mM cho phan
tmg voi 5 mL dung dich K2S20s nong d¢ 2,45
mM (ti 1& 1:1 theo thé tich), phan tmg dién ra
trong bong tbi trong 12-16 giod ¢ nhiét do
phong, thu dugc dung dich hoat héa ABTS"
(dung dich Stock). Pha lodng dung dich Stock
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bing nudc cit dat dén do hap thu 0,7+0,02 &
734 nm.

B6t DHQ 95% va nhii tuong nano DHQ dugc
pha lodng ¢ nhitng ndng do thich hop, sau d6
hat 20 pL timg mau cho phan tng véi 2 mL
thudc thir ABTS" va dé trong bong tbi trong 5
phiit, do dd hap thu quang hoc ¢ 734 nm. Mau
blank dugc thay bang 20 uL nudc cat. Mau
ching duong duoc sir dung dé so sanh la
Trolox (mdt chét twong ty tan trong nudc cua
vitamin E duoc thuong mai héa bdi Sigma-
Aldrich).

Hoat tinh chéng oxy hoa dugc xac dinh theo
cong thirc:

IC(%) = (1 -

Trong d6: IC (%): hoat tinh tc ché gbc tu do
ABTS"; Asampie: 36 hip thy quang ciia mau thir
(n=3) (mau ddi ching duong, bt DHQ va nhii
twuong nano DHQ) tai budc song 734 nm;

A
sample J x 100

blank

Apiank: @6 hép thu quang cia miu nudc cit
(n=3) tai budc soéng 734 nm.

Tu gia tri IC (%) va nf)ng d6 mau dung duogc
duong hdi quy tuyén tinh, tir d6 tinh dugc ICso
(kha ning tc ché dugc 50% gdc ABTS® ciia
mau). Gia tri ICso cang thip twong tmg véi
hoat tinh chéng oxy hoa ciia mu thir cang cao
va nguoc lai.

3. KET QUA VA THAO LUAN

3.1. Ché tao hé nhii twong nano

Dé danh gid kha ning hoa tan ciia bot DHQ
cling nhu qua trinh ché tao nhii tvong nano
DHQ, tru6c tién ching t6i tién hanh danh gia
tryc quan bang quan sat quang hoc dung dich
(hinh 1). MAu nano DHQ thu dugc sau khi ché
tao c6 mau nau sam (hinh 1A), khi pha loang
mAu trong nude tinh khiét, chi cAn khudy nhe,
mAu phan tan rat nhanh va tao ra cac giot dau
trong nudc c6 mau nau nhat trong sudt (hinh
1B, phai). Nguoc lai, DHQ tg do cho d6 hoa
tan thap thé hién thong qua do trong sudt kém
trong nudc (hinh 1B, trai).
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Hinh 1. Mdu sdc ciia nhii twong nano (A) va kha nang phén tan trong nwée ciia né (B, phdi) so voi
DHQ tir do phdn tan trong nuoc (B, trdi)

3.2. Ham lwong hoat chit DHQ trong hé
nhil twong nano

Dua vao phuong trinh phu thudc tuyén tinh
gitta cuong d6 hip thu va ndng do cua bot
DHQ 95% (Hinh 2B), chiing t6i tinh toan dugc
ham luwong hoat chit DHQ trong nhil twong
nano 1a 9%.

Trén phé hép thy cta hai mau bot DHQ 95%
va nhil tuong nano cta n6 dugc pha loang véi
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ethanol tuyét dbi c6 cing nong do DHQ la
19,57ug/mL, dang phd va cuc dai hap thy tai
289 nm tuong ty nhau va dac trung cho hop
chat DHQ (Hinh 2A). Két qua nay cho thy
tinh chat hoa hoc ciia hop chit DHQ khéng bi
thay doi trong qua trinh ché tao, va ciing khong
c6 anh huong cua dung moi, ta dugc.

y=a+bx

Equation

099939

R%2

-5,32272E-4

0,04883
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Hinh 2. Phé hdp thu ciia bot DHQ 95% va nhii twong nano ciia né & ciing nong dé (4),
va sy phu thugc tuyén tinh cua cuong do hcfp thu tai 289 nm theo n5ng do DHQ (B)

3.3. Kich thwéc tiéu phan nhii twong nano

Puong kinh giot trung binh dién hinh cua
DHQ-SNEDDS phéan tan trong moi truong
nude khoang 9-11 nm véi chi sb da phan tan
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(poly dispersities index - PDI) nho (Hinh 3B).
Kich thuéc hat dudi 50 nm dan téi sy hinh
thanh nhii twong nano 6n dinh, ding hudng va

phén tan rd rang.
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Hinh 3. Kich thuoc hat va chi s6 PDI ciia nhii
twong nano DHQ

3.4. Hoat tinh chdng oxy héa ciia nhii twong

nano DHQ
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Bang 1. Théng s6 thir hoat tinh ke ché goc tw
do ABTS" ciia mau bot DHQ, nhii twong nano DHQ

Non
Ong dﬁg A | A | 1O IG
) (%) | (%)
(ng/ml)
Chimg 0,689 | 0,689
am
1 48 10,637] 0,620 | 7,692 |10,015
2 72 10,609] 0,592 | 11,563 14,078
3 | 120 |0,582] 0,535 | 15,578 22,351
4 | 240 |0490] 0,383 |28,834 44,412
5 | 480 |0345] 0,122 |49,927 82,293

Trong d6: Ab, An— twong tng voi do hap thu
trung binh cua mau bot, nhil trong nano DHQ);
ICb, ICn — twong mg véi ti 18 trc ché gdc tu do
ABTS" ctia mau bot, nhii trong nano.
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Hinh 4. Su phu thugc giita hoat tinh ikc ché goc tw do IC (%) va nong dg chat irc ché DHQ
cia mau bét (A), nhii twong nano DHQ (B)

Gia trj ICso (ug/mL) vé kha ning trc ché gbc tu
do ABTS" cua bot DHQ 95%, nhii twong nano
1an lugt 1a 474,2 va 283,5 cho thiy nhil tuong
nano DHQ c6 hoat tinh chdng oxy héa manh
hon so véi DHQ tu do. Nong do nay con thap
hon so vé6i ICso ctia chat dbi chimg Trolox 14
331 pg/mL, chung té nhil trong nano c6 hoat
tinh chéng oxy hoa hiéu qua.

Hoat tinh chéng oxy hoa, wc ché goc tu do
manh cia DHQ dugc tach chiét tir cac loai
thuc vat khac nhau da duoc nhiéu nhém nghién
ctru trén thé gi6i khang dinh. Nhom nghién ciru
Trung Quéc, Zhou va cong sy [14] st dung
phuong phép séc ky 16ng hiéu ning cao — khdi
phé (high performance liquid chromatography-
mass  spectrum/mass  spectrum  (HPLC-
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MS/MS) dé& x4c dinh ham luong DHQ
(92,07%) duoc tach chiét tr Larix olgensis
Henry var. Korean Nakai (phan bd nhiéu &
mién Bic Trung Qudc). DHQ thu duoc thé
hién hoat tinh chéng géc tw do ABTS" manh
hon chit d6i chimg duong 1a butylated
hydroxytoluene (BHT) vo&i gia tri ECso
(ug/mL) 1an luot 14 7,49 + 1,11; 12,38 + 2,63.
Gié tri ECso 1a nong d6 hiéu qua can thiét dé
dat dugc 50% kha nang Grc ché géc tu do. Mot
nhém nghién ctru khac cho thiy hoat tinh trc
ché gbc tu do ABTS" ciia DHQ so véi chat doi
chung duong butylated hydroxyanisole (BHA)
v6i gia tri ICso (g/mL) 1an luot 14 0,83 va 12,30
[14]. Dua trén mdi quan h¢ cAu trac-hoat tinh,
nhém tac gia di chimg minh rang hoat tinh




chéng oxy héa/chdng gbc tu do phu thude vao
su ¢6 mat cua cac nhom -OH. Cung véi do, su
gia tang ) luwong nhom -OH va dac biét 1a ¢ vi
tri para cua vong thom gitp lam tang hoat tinh.
Bén canh d6, nhom nghién ctru Trung Quéc, Li
va cic ddng nghiép di bao cao hoat tinh trc ché
mdt sb gde tu do dang ké ciia DHQ [14]. Trong
do6, hoat tinh rc ché gbc ABTS" ciia DHQ so
v6i chat chuan Trolox c¢6 gi4 tri ICso (ug/mL)
tuong Gng 1a 4,6 va 11,4. Mot nghién ctru khac
cho théy hoat tinh e ché mot sd géc tu do
khac nhau, trong d6 gia tri ICso (ng/mL) dé trc
ché 50% gdc ABTS" 14 66,37 [14].

4. KET LUAN

Tir myc tiéu dé ra trong bai nghién ciru nay,
chung t6i da dat dwoc cac két qua sau:

- Nhii trong nano dwoc didu ché thanh cong
bang phwong phap tu nhii hoa nano.

- Céc dic tinh ciu truc vi mé, hoat tinh trc ché
gbc tu do, chdng oxy hoa ciing dugc khao sat:
+ Kich thuéc tiéu phan trung binh trong nhii
twong nano tir 9 — 11 nm, kha nang phan tan
trong nudc ting dang ké.

+ Nhil twong nano DHQ thé hién kha ning trc
ché gbc tw do ABTS" manh hon so véi dang
bot tw do cta nd va chit chuin Trolox thong
qua gia tri [Cso.

Loi cam on: ¢éng bo nay dwoc hé tro boi D
an cap Vién Han lim KHCN VN md so:
UDSPTM.04/22-23.
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