TAP CHI KHOA HOC PAI HOC KHANH HOA
tapchikhoahoc@ukh.edu.vn

NGHIEN CU'U CHE TAO HE MANG NANO CHUA TINH DAU GAC
VA CURCUMIN
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’Trung tam Cong nghé birc xa va Cong nghé sinh hoc, Vién nghién cveu Hat nhdn

Tom tit: Trong nhing nam gdan ddy, cac hé mang nano ngay cang dwge quan (dm nghién ciu, déic biét
trong linh vuc dwoc phdm va thuc phdm chirc ning. Trong bai bdo ney chimg t6i trinh bay nhimg két qua
nghién cieu lien quan dén anh huong ciia 1y 1é cdc chat hoat dong bé mdt Lecithin va Tween 80 (Lec: Tween) dén
kich thuée, @ bén phdn tdn va hiéu sudt dong goi cua hé mang nano chira tinh dau Gac va Curcumin. Hé mang
nano dwoc ché tao bang phwong phdp dong héa téc do cao két hop voi phwong phdp rung siéu dm cwong do
cao. Hat nano sau khi ché tao duoc ddc trung kich thudée, hinh dang hat bing phuong phdp hlen vi dién tir
truyén qua (TEM), do bén phan tan dwoc ddc trung bdng thé Zeta, dwong chudn va hiéu sudt dong goi
Curcumin dwoc ddc trung bang phwong phdp sdc ky long hiéu ning cao (HPLC).

Tuw khoa: Hé mang nano, Curcumin, TEM, Zeta, HPLC.

1. Mé diu

HE mang nano da chirc nang duoc quan tam
nghién ctru do nhitng ung dung rong rai trong y sinh
va thyc phim bao vé stc khoe, bao gém phan phdi
hudng dich, liéu phap két hop va bao vé sic khoe
[1-3]. Nhin chung, nhiing nghién ctru nay duoc phat
trién voi nhidu linh vuc khac nhau, trong s6 nhiing
hat nano hay hé mang da chirc nang, h¢ mang nano
ban chét lipid dugc nghién ciru nhiéu vi nhiing tmg
dung rong rdi va cac dic tinh cua chung nhu kha
nang phan tan, d6 bén phan tan va kha nang dong
g0i chat mang, ké ca cac chat wa nudc va cac chat ky
nudc, sinh kha dung cao va kha nang phan hay sinh
hoc [4-8]. M6t s6 nghién ciu cho thiy, hé mang
nano ban chét lipid c¢6 nhiéu uu diém khi duoc su
dung dé dong goi cac tac nhan vira co kha nang chan
doan vira ¢6 kha ning diéu tri [9-11]. Vi du, hé
mang nano lipid-peptide duoc dung de mang va
phan phdi cung luc nhiéu tac nhan gdm plasmid
DNA (pDNA) c¢6 chirc nang chira tri va hat nano sat
tr ¢6 chitc nang tang cuong anh cong huong tur
(MRI - magnetic resonance imaging), hodac su dung
hat nano liposome dé mang curcumin vira dong vai
tro nhu tac nhan chira tri va bao v¢ suc khoe [10-12],
curcumin 1a tinh chit duoc tach chiét tir cu nghé
vang co rat nhidu dic tinh tdt, duoc nghién ciru
chuyén siu trong nhiing nim gan day [5].

Trong nghién ctu nay. curcumin voi nhiing
dic tinh t6t giup bao vé suc khoe, didu tri va hd tro
didu tri mot s6 bénh di duoc ching minh [5], cing
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v6i tinh dau gic duoc dong goi trong hat nano ban
chit lipid. Nghién cuiru ché tao hé mang nnao chua
tinh dau gic va curcumin vdi cac théng s6 vé dén
kich thudc, do bén phan tan va hiéu suat dong goi
cua h¢ mang nano s¢ duoc nghién ciru va trinh bay
trong bai bao nay.

2. Vit liéu va phwong phap nghién ciu
2.1. Vit liéu

Curcumin (Vién Hoa hoc): Dau gac (Cong ty
¢d6 phan Duogc Lam Ddng): Lecithin (Junsei
Chemical, Japan); Tween 80 (Samchun Pure
Chemical. Korea); Ethanol (Merck Ltd., Germary)

Pau tip 1 mL, dau tip vang (200 microliter),
ong falcon 50 mL, dng Falcon 15 mL, eppendorf 2
mL, gang tay cao su size L va size M mua tir hing
Sigma.

2.2. Phwong phdp nghién ciru
2.2.1. Phurong phép ché tao mdu

Xdc dinh do hoa tan cua curcumin trong

tinh dédu gdc
Luong du curcumin dugc cho vao trong 30
mL tinh diu gic va khudy & nhiét do phong, toc doc
200 vong/phit. O cac moc thoi gian 2 h, 4 h, 6 h , 8
h, 10 h, 12 h, 24 h, 36 h, 48 h. 2 mL dich hdn hop
duoc lay ra, cho vao dng eppendorf va quay ly tim &
toc do 10.000 vong/phut trong 5 phut. Sau do, phan



dich ndi duoc pha lodng véi ethanol dén cac ndng do
thich hop va tién hanh phan tich néng do bing
phuong phap sic ky long hiéu ning cao (HPLC) v&i
diéu kién va quy trinh nhu da néu o trén.
Phuwrong phdp tong hop hé mang nano chira

tinh ddu gdc va curcumin

H¢ mang nano chua tinh dau gic va curcumin
duoc tong hop bang phuong phap dong hoa téc do
cao két hop voi phuong phap s dung song siéu am
dé giam kich thudc [13]. Cu thé, hdn hop chét hoat
dong bé mit gitta lecithin va tween 80 (w/w) duoc
cho vao nudc, khudy ¢ 80 °C trong 2 gid va dugc
lam ngudi vé nhiét do phong. Sau do, curcumin va
tinh dau gac (15%, w/w) duoc cho vao dich phan tan
cua hén hop chét hoat dong bé mit duge chudn bi &
trén va déng hoa ¢ 19000 vong/phut trong 5 phut.
Dich phan tan h¢ mang nano tho thu duoc s€ duoc
giam kich thudc bang song siéu 4m bang thiét bi
Ultrasonic Liquid Processor trong 10 phit, cong suét
40% (danh 5 phat, nghi 5 phat). Dich phan tan nano
thu dugc s€ duoc loc qua mang loc cellulose voi
kich thudc 16 loc 3 um dé loai bo cac thanh phan hat
c6 kich thudc 1on va dich phan tan sau khi loc sé&
duoc str dung cho cac thi nghiém sau.

2.2.2. Phuong phdp déic trung mau

Dung dwong chudn curcumin

Cucurrmin do tinh khiét 95% duoc hoa tan
vao Ethanol ¢ cac néng do6 0,01 g/L, 0,0075, 0.005,
0,0025 va 0,001 g/L va dugc phan tich bang thiét bi
sic ky long hiéu ning cao (HPLC) LC-20AD
(Shimadzu, Nhat Ban) véi dung dich pha dong la
hén hop ethanol:nude (90:10, v/v), pha tinh la cot
InertSustain C18 (GL Sciences Inc., Nhat Ban), toc
do dong 1a 0,8 mL/phut va budc song hap thu 1a 423
nm. Duong chuin dugc dung bang phin mém
Microsoft Excel.
Xdc dinh kich thuoe hat, @6 phan tan va thé
zeta béng thiét bi Zeta Sizer NanoZS

Trong phuong phap nay, su dung tan xa anh
sang dong tinh toan sy phu thudc cua cuong do tan

xa anh sang (tir ngudn laser) vao thoi gian tan xa anh
sang trong mau, tir do xac dinh hé s6 khuéch tan D
va duong kinh thuy dong Dp cia miu hat trong
huyén phu.

Xdc dinh hinh thai hé mang nano chua tinh

ddu gdc va curcumin bang ky thudt hién vi (TEM)

Kinh hién vi dién ti truyén qua (Transmission
Electron Microscopy - TEM): ngoai thong tin vé
hinh dang, kich thudc va su sép xép cua cac hat, anh
TEM phan giai cao con c6 thé cho ta blet thong tin
vé cau trac tinh vi bén trong hat mau. Dya trén
nguyén tic hoat dong co ban cua kinh hién vi quang
hoc, kinh hién vi dién tir truyén qua c6 uu diém ndi
bat nhd bude song cua chim electron ngan hon rat
nhiéu so v6i anh sang nhin thay nén né co thé quan
sat voi kich thude ¢ 0,2 nm

Xdc dinh do bén cia hé nano dwa vao sy

thay doi kich thude hat va thé zeta (xdc dinh bang
thiét bi Zeta Sizer NanoZS)

bai luong dic trung cho do 6n dinh cua hé
phan tan keo la thé Zeta ({), Cac hat voi dién tich bé
mit nhat dinh s& hap phu tir dung dich nhiig ion c6
dién tich trai diu. Thé Zeta the hién muc do day giira
cac hat tich di¢n cung dau gan nhau trong h¢ phan
tan, dbi vdi cac phan tir va cac hat du nho. Thé Zeta
cao (am hoac duong) s& cho do 6n dinh cao, h¢ phan
tan tot va s& chong lai su keo tu.

3. Két qua nghién ctru

3.1. Két qua xdc dinh do hoa tan cua curcumin

trong tinh déu gdc

D6 hoa tan cua curcumin trong tinh dau gic
duoc thuc hién biang phuong phap khuay o nhiét do
phong, téc doc 200 vong/phit. O cac mbc thoi gian
2h,4h,6h,8h 10h, 12 h, 24 h, 36 h, 48 h cac
m?tu thi nghiém dugc dac trung bé‘mg phuong phap
séc ky HPLC dé xac dinh ham luong curcumin hoa
tan trong tinh dau gac, két qua duoc trinh bay & bang
1.

Bang 1: P4 hoa tan ctia curcumin trong tinh diu gic

Théi gian
(gio) 0 1 4 6 24 48
Nong dd
(mg/mL) 0 | 1.03 | 1.228 | 1.267 | 1.293 | 1.335 | 1.395

Két qua bang 1 cho thay sau 2 gio khudy
luong curcumin hoa tan trong tinh dau gic gan nhu
bao hoa, vi vy trong nghién ciru nay s& st dung két
qua xac dinh do hoa tan cua curcumin bang phuong
phap khudy & nhiét d6 phong, toc doc 200 vong/phut
va thoi gian khuiy la 2 gio véi ty 18 hoa tan
curcumin/tinh dau gac 1a 1,228 mg/mL.

3.2. Két qua tong hop hé mang nano chia tinh déu

gdc va curcumin

Tir phuong phap tong hop h¢ mang nano
duoc trinh bay ¢ muc 2.2.1, ket qua tong hop hé
mang nano chita tinh dau gac va curcumin duoc
trinh bay ¢ bang 2.

Bang 2: Két qua tdng hop hé mang nano chira tinh diu gic va curcumin

Ty 1€ Lec:Tween | Kich thuéc
(w/w) hat nano

Hé sb phin tan (mV)

Thé Zeta Hiéu suét déng géi

(%) (tinh theo luwgng
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Curcumin)

0:10 198.3+ 4,1 0,432+ 0,012 243 40,5 90,6 + 2.8

1:9 1458+ 3,9 0,282+ 0,014 -37,6+0,7 92,1 £ 2,0
_ 136,5+3,1 0,248 £ 0,008 -39,6 £ 0.5 97,1 £ 1,5
3:7 1572+52 0,267 £ 0,012 -46,0 £ 0,3 97,0 £ 1,8

4:6 207+ 4.8 0,368 0,013 -48.1 £0.6 96.8 £ 1,2

Két qua bang 2 cho thay, khi thay doi ty 18
Lec:Tween (w/w) kich thude hat nano c6 su thay déi
nhung khong dang ké, hat nano dat kich thudc Ion
nhat khi ty 18 Lec:Tween la 4:6 va dat kich thudc
nho nhét khi ty 1¢ tvong ung la 2:8. Bén canh do thé
Zeta va h¢ s6 phan tan ciing co su thay doi khi thay
doi ty 18 gifra Lec:Tween (két qua 6 bang 2), trong
khi do hiéu suat dong goi ciia hé mang nano tuong
doi cao (tat ca déu trén 90%), diéu do cho thay hat
nano duoc ché tao bing phuong phap dong hoa toc
d6 cao két hop voi phuong phap rung siéu am toc do
cao cho két qua hiéu suat dong goi chat mang tuong

doi t6t, két qua nay ciing phu hop v6i mét sé nghién
ctru cia nhom di duogc cong bd trude day [13, 14].

Voi muc ti€u cua nghién ciru nay la ché tao
hé mang nano chira tinh dau gic va curcumin cé
kich thudc nho, hiéu suét dong goi cao va do bén
phan tan tdt, vi vay ty I¢ Lec:Tween 2:8 (w/w) dugc
chon dé ché tao hé mang nano.

Két qua dic trung hinh dang va kich thudc
hat nano duoc dic trung bing k¥ thuat hién vi dién
tir truyén qua (TEM) duoc trinh bay ¢ hinh 1.

Hinh 1: Két qua anh TEM hé mang nano chiea tinh dau gic va curcumin

Két qua chi thay kich thudc anh TEM cua hé
mang nano trung binh khoang 136 nm, c6 dang hinh
cau va don phéan tan, voi kich thudc nay hé mang
nano sé tang kha nang hip thu vao co thé, kha nang
luu thong mau va sinh kha dung cua duoc chat
(curcumin) va co chat khac (tinh dau gic) duoc
mang trong h¢ nano dugc tang cao hang tram tham
chi hang nghin lan [14, 15].

Két qua do thé Zeta va hé sb phan tan cua hé
mang nano voi ty 1¢ Lec:Tween 2:8 (w/w) lan luot 1a
-39.6 mV va 0,248 (bang 2) cho thdy kha ning phan
tan va d6 bén phan tan cua hé mang nano la tuong
déi tét, dap ung yéu cau cua hé mang nano vé kha
ning va do bén phan tan [14, 15].
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Hinh 5: Két qua do thé Zeta hé mang nano chita tinh ddu Géc va Curcumin

4. Két luan

‘ ' Pi ché tao duqc h¢ mang nano chl’ra tinh
dau gac va curcumin bang phuong phap dong hoa
toc d6 cao k&t hop voi phuong phap rung si€u am
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cuon do cao. Trong do6 hé mang nano voi ty 1¢
Lec:Tween 2:8 (w/w) duoc chon, hé mang nano ¢o
kich thudc trung binh cta cac hat nano khoang 136
nm, dang hinh ciu va don phan tan, higu suat dong



g6i dat khoang 97,1%, thé Zcta va hé s6 phan tan
clia hé mang nano 14n luot 14 -39,6 mV va 0,248,
Két qua nay cho thay hé mang nano chira
tinh dau gac va curcumin duoc ché tao bang phuong
phap trén dap g tot yéu cAu cua mot hé mang nano
g dung trong y sinh va thuc pham bao vé sirc khoe
nho kich thudc nano, kha nang luu thong mau va
sinh kha dung cta duoc chat va cac chat duoc mang

bén trong hé nano duoc tang 1én hang tram, tham chi
hang nghin 14n, md ra huéng méi trong ung dung y
sinh va thuc pham bao vé stc khoe [14, 15].

Loi cim on: Nhom tac gia cam on dé tai
nghién ctiru khoa hoc cép Truong Pai hoc Khanh
Hoa mi s6 KHTN-19.21 di hd tro kinh phi dé thuc
hién cong trinh nghién ciru nay.
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RESEARCH AND FABRICATION NANO-CARRIER SYSTEM CONTAINS GAC
ESSENTAIL ANH CURCUMIN

Phan Quoc Thong', Ly Ngoc Tai', Nguyen Ngoc Thuy Trang?, Le Xuan Cuong?, Nguyen Minh Hiep?

!University of Khanh Hoa
Center for Radiation Technology and Biotechnology, Nuclear Research Institute

Abstract: In recent years, nano-carrier systems have been increasingly interested in research,
especially in the field of pharmaceuticals and heelth foods. In this paper, we present the research results related
1o the effect of the ratio of surfactants Lecithin and Tween 80 (Lec: Tween) on the size, dispersive strength and
packing efficiency of Nano-carrier system contains Gac essential oils and Curcumin. Nano-carrier system is
made by high-speed assimilation method combined with high-intensity ultrasonic method. shape and size of
nanoparticles after fabrication is characterized by the transmission electron microscopy (TEM) method, the
dispersion strength is characterized by the Zeta potential, the calibration curve and the Curcumin packaging
efficiency are characterized by High performance liquid chromatography (HPLC).

Keywords: Nano-carrier system, Curcumin, TEM, Zeta, HPLC.
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