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This research aims to develop a microencapsulation system containing a
mixture of antioxidants including olive oil, vitamin E, and vitamin C (in a
ratio of 6:3:1), using solid lipid carriers composed of different lipids
(Emulgade, Naterol, Sabowax) in combination with 1% Tween 80 as an
emulsifier. The microcapsules were prepared using a high-speed
homogenization method, and their encapsulation efficiency and
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antioxidant activity were evaluated using the ABTS free radical
scavenging assay. The results showed that the highest loading efficiency
of active ingredients was achieved with Emulgade (96.08% =+ 0.30),
while the highest encapsulation efficiency was observed with Sabowax
(83.13% =+ 0.53). Additionally, the Emulgade-based system demonstrated
the best stability after 10 days of storage, with a median particle size of
0.38261 um, as determined by laser diffraction spectroscopy. This study
provides a scientific foundation for the application of solid lipid-based
microencapsulation systems in protecting sensitive vitamins from
environmental factors, paving the way for potential applications in
cosmetics, pharmaceuticals, and textiles.
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Nghién ctru nay nham phat trién hé vi nang chira hdn hop chat khang oxy
hoa gébm dau olive, vitamin E va vitamin C (ty & 6:3:1) bang hé chat béo
ran sir dung cac loai lipid khac nhau (Emulgade, Naterol, Sabowax) két
hop véi chat nhii hoa Tween 80 (1%). Hé vi nang duoc tao ra bing
phuong phap dong hoa tdc d6 cao, sau d6 danh gia hiéu qua bao boc va
hoat tinh khang oxy hoa bing phuong phap bat goc tw do ABTS. Két qua
cho thiy, hiéu qua sir dung hoat chét cao nhat dat 96,08% =+ 0,30 khi sir
dung chat béo rin Emulgade, trong khi hiéu qua bao boc cao nhit dat
83,13% + 0,53 voi Sabowax. Ngoai ra, hé vi nang chira Emulgade thé
hién tinh 6n dinh tdt nhit sau 10 ngay bao quan, véi kich thudc trung vi
hat (median size) 1a 0,38261 pm, dugc xac dinh bing phuong phap nhidu
xa laser. Nghién ciru cung cap co s& khoa hoc cho viéc tng dung hé vi
nang chit béo ran trong viéc bao vé cac vitamin nhay cam véi diéu kién
mdi truong, Mo ra huéng ung dung tiém ning trong cac linh vuc my
pham, dugc pham, may mac.
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1. Gioi thigu

Vitamin E (tocopherol) va vitamin C (acid ascorbic) la hai chat chéng oxy héa manh, dong vai
trd quan trong trong viéc trung hoa cac gdc tu do va bao vé té bao khoi ton thuong do qua trinh
oxy hoa gay ra. Nho déc tinh sinh hoc vuot troi, ching dugc ung dung rong rai trong cac san
pham dugc phiam, my pham va thyc pham chirc nang [1], [2]. Tuy nhién, nhugc diém 16n cta ca
hai loai vitamin nay 1a tinh kém 6n dinh: d& bi phan hity du6i tac dong cta anh séang, nhiét do va
oxy, dan dén suy giam hi¢u qua sinh hoc va giam do bén san pham [3].

Cong ngh¢ vi bao 1a mdt cong nghé pho bién gitp bao boc hoat chét trong vi nang véi 16p vo
1a polymer hodc nén béo ran nham tang do 6 6n dinh va kiém soat dugc kha nang phong thich hoat
chat [4], [5]. Trong @0, viéc sir dung nén chat béo ran nhu Emulgade SE-PF, Sabowax, Naterol
két hop v6i1 Tween 80 cho théy nhiéu wu diém vuot trdi nhu tinh twong thich sinh hoc cao, than
thién moi trudng, kha ning tw nhii hoa va dé dang tao céu tric nano [6].

Gan day, nhiéu nghién ctru da chi ra rang hé hat nano chit béo ran (Solid Lipid Nanoparticles
— SLNs) c6 kha nang cai thién do bén cua céac hoat chét nhay cdm nhu vitamin E va C, déng thot
nang cao kha ning hap thu va bao vé khoi tac nhan méi truong [7], [8]. Pic biét, nghién ctru cua
Romano va cong su [8] da cho thiy vitamin C khi duoc bao bang k¥ thuét microfluidization ¢6
d6 6n dinh vuot troi so véi dang tu do. Trong khi do, Subroto va cong su [7] cling da tong hop
cac k¥ thuat tao SLNs dé bao vitamin chéng oxy héa, cho két qua 1a hiéu suat bao boc cao va kha
nang phong thich kéo dai.

Mic du di c¢6 nhiéu nghién ctru phét trién SLNs bao boc vitamin, nhung van con thiéu cac
danh gia cu thé vé kha nang bao v€ va hiéu qua chéng oxy hoa thuc sy cua cac vitamin khi dugc
bao boc trong hé¢ nay. Pac biét, viéc nghién ctu téng hop mét hé vi nang bao boc déng thoi
vitamin E vs C c6 thé tao hiéu mg cong huéng va hd trg on dinh 13n nhau, nhung hién van con it
nghién ciru chuyén sau vé hiéu qua nay [9], [10]. Piém méi ciia nghién ctru 1a img dung phuong
phap gbc tr do ABTS — mdt ky thuét phén tich nhay, chinh x4c dé danh gia truc tiép hoat tinh
khang oxy hoda cua vitamin E va C sau khi dugc bao boc trong hé nano béo ran [11]. Nhiéu
nghién ciru gan déy ciing di bao cdo vé hidu qua trong danh gia kha ning bat gbc tu do ciia cac
hé nano chira hop chéit chong oxy héa, bao gdm ca SLNs va liposome [12] - [14].

Bai bao nay tap trung nghién ciru tao hé bao boc vitamin E, vitamin C va dau olive bang SLNs
va chat nhii hod Tween 80 thong qua modt cach tiép can nhanh chéng, hidu qua ma chua ting
dugc cong bd trude day. Pong thoi, kha nang bao boc va hiéu qua str dung cua hé SLNs cling s&
dugc danh gia thong qua phuong phap bét gbc tu do ABTS. Ngoai ra, tinh 6n dinh va kich thuée
hat cling dugc phan tich bang phuong phap nhiéu xa laser (LDS). Két qua nghién clru s€ cung
cap thém co s¢ khoa hoc cho viéc ing dung hé SLNs trong cac san pham chirc ning va dugc
phim chtra vitamin oxy hod & dang bén va hiéu qua cao.

2. Phwong phap nghién ciru
2.1. Nguyén liéu, héa chit

Emulgade SE-PF (glyceryl stearate, ceteareth-20, ceteareth-12, cetearyl, cetearyl alcohol,
cetyl palmitate), Naterol 165 (Glyceryl stearate, PEG-100 stearate), Sabowax FL65K dugc mua
tor Cong ty TNHH Hoéa chat my pham A Chéu, Tween 80 (Polysorbate 80, > 99%), Vitamin C
(STAR-VCE), Vitamiq E Acetate Care, Dau olive, ABTS, Methanol (> 99,8%) dugc mua tu
cong ty TNHH Hoa chat Tran Tién.
2.2. Quy trinh diéu ché hé bao boc hoat chit bang béo rin

Hé nhii O/W chira hdn hop dau (Olive:Vitamin E:Vitamin C = 6:3:1) dugc bao boi beo rin
(Emulgade SE-PF, Naterol, Sabowax) c6 str dung Tween 80. Quy trinh diéu ché hé gom 3 budc sau:
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- Chuén bi pha A: Tween 80 phén tan trong nuéc bang may dong hoa FSH 2A (High-Speed
Homogenizer, xuat xit Trung Qudc, c¢6 cong sudt 180W) voi toe do 13.000 vong/phit ¢ 25 °C
trong 5 phut dén khi tao thanh mot dung dich déng nhat, sin sang cho giai doan nhii hoa.

- Chuén bi pha B va nhii hoa néng: Chit béo ran va hon hop dau duoc dun chay & 65 °C,
sau d6 thém pha A vao, tiép tuc dong hoa (13.000 vong/phut, 65 °C, 10 phut) dé tao hé nhii chta
béo ran noéng chay, dong thoi dam bao qua trinh nhil hoa dién ra hoan toan va dat duoc sy dong
nhét cao nhat. Nhiét d6 65 °C dugc lua chon cho qua trinh tao nhii nong nham dam bao chat béo
ran duoc noéng chay hoan toan, tao diéu kién thuan loi cho viéc phén tan pha dau vao pha nudc va
hinh thanh mot hé nhil bén vimg. Dong thoi, day 1a nhiét do vira phai dé khong gy anh huong
dén tinh toan ven cua cac hoat chét nhay cdm véi nhiét nhu Vitamin C va Vitamin E, gitp bao
toan hoat tinh sinh hoc cua chiing trong sudt qua trinh diéu ché.

- Lam lanh va tao vi ciu tric: Hé nhil dugc lam lanh (0-5 °C) dudi sy ddng hoa (13.000
vong/phut, 5 phut) dé hinh thanh 16p mang béo ran bao hdn hop dau. Qua trinh nay giup dong
déc 16p mang chat béo rin bao boc quanh cac giot dau, glup bao boc hoat chét bén trong va tao ra
cAu tric On dinh cho hé nhii. Cudi cung, hon hop duoc siéu am khir bot va bao quan dong nham
béo toan tinh toan ven ctia ciu tric va hoat tinh ctia cac thanh phﬁn bén trong va chuén bi cho cac
danh gia tiép theo.

2.3. Phwong phdp danh gid hé bao boc hoat chit bing béo rin

Hiéu qua bao boc va hiu qua su dung 1a hai chi s6 quan trong phan anh muc d6 thanh cong
ctia phuong phap diéu ché hé bao. Cac thong sd niay dugc danh gia thong qua phan Gmg bét gbc
tu do voi ABTS va phén tich dinh lugng ham lugng hoat chat trong, trén bé mat va ngoai hat vi
nang sau khi siéu am kht bot.

Hiéu qua trc ché gbe tur do Q(%) ciia hé bao boc sau khi diéu ché dugc tinh theo cong thire (1):

Q) = (1 - =) x 100% 0
r ~ O r ~ r
Trong do: A: d6 hap thu cﬁaNdung dich mau khao sat; A;: d6 hap thu ciia dung dich mau trang;
Ag: d0 hap thu ctia dung dich mau do6i chung am. .
Muc do hao hut nguyén li¢u (hi€u qua st dung) (Esp) duoc tinh bang cong thirc (2):

Qo

~ Trong do: Qp: Hoat tinh téng ctia hoat chét ban dau dua vao qué trinh diéu ché; Q;: Hoat tinh
tong cua h¢ bao boc chira cac hat vi nang.
Hiéu qua bao boc (EE) dugc tinh bang cong thure (3):

pE= 8% 100% (3)
Q

Trong do: Q,: Hoat tinh téng cua hé bao boc chura cac hat vi nang; Q,: Hoat tinh téng cua cac
thanh phﬁn tu do bén ngoai hé bao boc.

Dé dam bao tinh chinh xac va do tin cay cua dir li¢u, cac phép do dugc thuc hién lap lai ba
lan. Ngoai ra, phan b kich thudc hat hé phat tan dugc thyc hién bang thiét bi Horiba LA-950V2
(Nhat Ban).

3. Két qua va ban luin
3.1. Ngogi quan

Khi sir dung céc loai sap nhii khac nhau, hdn hop sau khi dong hoa déu tao thanh hé phén tan c6
ngoai quan twong tu nhau, voi déc diém 1a duc, anh mo va déng nhét, cho théy kha nang hinh thanh
cac vi nang c6 kich thuéc nhé. Mac du ban than cac loai sap nhii ¢c6 mau vang nhat khac nhau,
nhung sy khac biét vé mau sic gitta cac hé phan tan sau khi diéu ché 1a khong 10 rét, cho théy cac
yéu to ndy it anh hudéng dén mau tdng thé cua hé. Két qua ngoai quan dwoc thé hién rd & Hinh 1.
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(@) (b) ©
Hinh 1. Ngoai quan ciia hé bao boc vitamin bang cdc chdt béo rdn khdc nhau:
(a) Naterol, (b) Sabowax va (c) Emulgade
Cac hé bao boc sau d@)ng hoé déu xuét hién bot vi chiéu cao khac nhau, nhung do tde do Xep
bot khong ddng nhat nén khong duoc dung lam tiéu chi so sanh. Riéng miu chira Sabowax cho
thdy 16p bot xep hoan toan sau 16 gio i lanh ma khong can siéu am, dong thoi c6 do dic cao hon
so v6i hai mau con lai.

3.2. Kich thwoc

Su phén bo kich thudc hé bao boc cua ba chat béo ran Naterol, Sabowax, Emulgade dugc st
dung trong qua trinh di€u ché hé bao boc vitamin sau 1 ngay khao sat dugc thé hién ¢ Hinh 2.
HORIBA g Particle Si lon Analyzer LA-650 HORIBA 3¢ Scattering Partcle Sze Distribution Analyzer 1:.:5‘0.“:”” HORIBA Lo Scatiering Particle Size Distributon Analyzer L:;;Q'"?'w

|3 O

) (b) ) (©
Hinh 2. Phan bo kich thudc hat vi nang hé béo ran:
(a) Emulgade, (b) Naterol, (c) Sabowax sau 1 ngay khdo sdt

Kich thudc va phan bd kich thudc cua cac hé thay ddi rd rét khi thay ddi nguyén liéu sap. Phd
phan b kich thudc hé déu c6 ving tap trung thanh mot cum, tuy nhién pham vi trai dai tuy theo
nguyén liéu khac nhau. Trong d6, hé bao boc ran Emulgade (Hinh 2a) c6 phan b hep, tap trung
va c¢6 hinh dang chudng. Trong khi d6 hé bao boc Naterol tuy cung ving phan b nhung c¢é hai
dinh chudng (Hinh 2b) va hé sir dung sap Sabowax (Hinh 2c) thi ¢c6 ving phéan b trai dai chan
peak. Sy trai dai, da dinh c6 thé do diéu kién dong hoa chua phu hop.

Kich thudc mean va median ctua cac h¢ vi nang L4 s
duoc thé hién & Hinh 3. Hé duogc tao thanh tir chat 12 ]'“_6 o
béo ran Sabowax va Emulgade c6 kich thudc trung %:}2 ogaal
binh nho, chi khoang 0,342 — 0,360 pm, nho hon | =g we 7 :
nhiéu so v&i hé s dung Naterol, 1én dén 0,683 um. go4 238 % B 03421
Bén canh d6, sy khac biét gilta gia tri median va 02 % : / B % g
mean thudng duqc Sﬁ' dung dé dé'nh glé. d6 tép trung . Emulgade Naterol Sabowax

ctia phan bd kich thude. O hé béo ran Emulgade, su
tap trung cuia phan bo kich thudc cia hé thé hién rd

qua gi4 tri median va mean twong duong nhau, la H‘lnl} 3.. Kich thvuréc mean va median cua cdac
0,360 va 0,462 um hé vi nang su dung Emulgade, Naterol,

Sabowax
Con ¢ h¢ dung Naterol va Sabowax cac gia tri kich thuéc mean déu 16n hon 1 pm, khac biét ro
so voi gia tri median, thé hién do trai rdng va khong tap trung ctia ving phan bo kich thude, phu
hop véi céc két qua trén Hinh 3.

BKich thwde median (pm) Kich thude mean (pm)
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Céc hé duoc danh gia trong 10 ngay ton trir trong diéu kién 10 °C. Nhin chung, ngoai quan
khong thay doi dang ké va nhung phan bo kich thuée c6 khac biét, trong d6 h¢ sir dung Emulgade
¢6 do 6n dinh cao nhit. Két qua nay phu hop v6i nghién ctru ciia Muller va cong su [15], trong do
chi ra rang cac hé sir dung chat béo rin c6 nhiét do nong chay cao va cau tric tinh thé 6n dinh
(nhu Emulgade) thuong tao ra hé vi nang vdi kich thude hat nho va phan bd hep. Ngoai ra, theo
Jenning va cong sy [16], tinh 6n dinh cia vi nang ciing phu thudc nhiéu vao do dong nhit trong
phan bd kich thude, yéu té ma Emulgade thé hién tét hon so véi Naterol.

Su phan bd kich thude hé bao boc cia ba chét béo rin Naterol, Sabowax, Emulgade dugc str
dung trong qué trinh diéu ché hé bao boc vitamin sau 3 va 10 ngay khao sat dugc thé hién & Hinh
4 va Hinh 5.

HORIBA, Loss Ssattsing Partclo Sizs Disruton Anslyzsr LA950 HORIBA L Scattering Partce Sizo Disrbution Analyzer LA-050 HORl B Loser Scattering Particle Size Distribution A'uyzer LA-950
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(@) (b) (©)
Hinh 4. Phdn b6 kich thwée hat vi nang hé béo rdn (a) Emulgade, (b) Naterol, (c) Sabowax
sau 3 ngay khdo sat

mzmoaw izonee o 30011120720
HORIBA o5 Scattering Particle Size Distributian Analyzer LA-950 HORIBA 1= Scattering Partice Size Distibution Analyzer LA-950 HORIBA Ls¢r Scattering Paticle Size Distibution Analyzer LAS50
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() (b)
Hinh 5. Phdn b6 kich thuée hat vi nang hé béo rin (a) Emulgade, (b) Naterol, (c) Sabowax
sau 10 ngay khao sat

Hinh 6a cho thiy kich thudc hat trung binh va phan bé kich thudc thay doi rat nho, thé hién hé
sir dung Emulgade c6 d6 bén kich thudc tét, duy tri trong khoang 0,36 — 0,383 pum dbi véi kich
thuéc median 1a 0,462 — 0,482 um ddi vai kich thudce trung binh mean. H¢ st dung Naterol c6
kich thudc trung binh median duy tri trong khoang 0,683 pm nhung giam xudng 0,602 pum vao
ngay cudi cing khao sat, gi4 tri mean tang tir 1,116 1én dén 1,985 um, thé hién ving phéan b xu
hudng trai rong, co thé do hién tuong két chum cua mot sb hat gay nén su mat on dinh cia hé
trong thoi gian ton trit Hinh 6b. Hé vi nang béo rdn Sabowax cho cac két qua khong 6n dinh nhat
so sanh v&i hai hé béo ran con lai. Kich thude trung binh median ting manh tir 0,342 1én dén
1,312 um sau 10 ngay tdn trit. Bén canh do, gia tri mean ciing tang khac biét so voi gia tri
median, thé hién ving phan b6 cang trai rong hon Hinh 6c. Trong truong hop nay, su két tu ciia
c4c hat 1am cho hé to hon, thé hién su khong on dinh cta hé phan tan.

Tir két qua trén c6 thé két luan ring trong ba loai chit béo rin khao sat, Emulgade cho thiy kha
nang tao hé huyén phu 6n dinh vé6i kich thude hat nano c’[éng déu va bén viing. Ngugc lai, Naterol
va Sabowax tuy ciing tao dugc hé c6 kich thudc nano nhung c6 hién twong két tu hat va giam on
dinh phén tan theo thoi gian. Trong d6, hé sir dung Sabowax thé hién d6 6n dinh kém nhit. Do do,
can thuc hién thém céac nghién cuu nham cai thién d6 bén hé ddi voi Naterol va Sabowax.
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Hinh 6. Kich thudc cdc hé bao (a) Emulgade, (b) Naterol, (c) Sabowax trong 10 ngay khdo sat
3.3. Hiéu qud bao boc

MAu hoa tan hdn hop dau (ty 18 khdi lugng giira dau olive, vitamin E va vitamin C lan lugt 1a
6:3:1) v6i nong do tuong tu nhu trong mau béo ran bao boc vao dung mdi methanol. Mau thu
duoc 1a mau do ham lugng hoat tinh téng cuia hé bao boc (Qo). Mau huyén phu dugc trich ly nong
& nhiét d6 tir 60-70 °C bang metanol dé hoa tan hoan toan hdn hop hoat chét ¢ trong hé. Dung
dich thu dugc phan ting véi ABTS dé danh gia hoat tinh tong ctia toan b lugng chét co trong hé
(Q,). Mau béo rin bao boc dugc loc boi mang loc 0,22 micromet, phén dich sau lgc cho bay hoi
nuée, thu duoc hdn hop. Hoa tan hdn hop v6i methanol va cho phan tng v6i ABTS dé danh gia
hoat tinh ctia lugng hoat chét tu do bén ngoai hat (Qy).

Dit liéu tir ba lan lap lai thi nghiém doc 18p, cac gia tri Qo, Q1, Q. duogc xac dinh va trinh bay
trong Bang 1.

Bang 1. Két qua do dé hdp thu ciia cdc mau béo rdn

Maiu Qo (%) Q1 (%) Q2 (%)
Naterol 94,33 + 0,38° 86,42 + 0,63° 20,57 + 0,38°
Emulgade 95,67 + 0,382 91,92 + 0,522 19,57 + 0,60°
Sabowax 96,08 + 0,142 88,92 + 0,38" 15,00 + 0,66°

Ghi chii: Cdc ky tw ™ ° trong ciing mét cot thé hién s khdc biét ¢6 ¥ nghia véi p < 0,05.

Tir két qua ctia Bang 1 cho thay qua trinh bao boc tao vi nang c6 lam suy giam hoat tinh, thé
hién qua céac gia tri Qq déu nhoé hon Qo, tuy nhién sy suy giam khong nhiéu. Mirc d6 khac nhau
giita cac mau mg voi gia tri Qo cho thdy viéc sir dung cac chit béo ran khac nhau c6 anh hudng
16n dén hoat tinh cua hé vi nang va sy khac biét c6 y nghia thong ké (p < 0,05). H¢ vi nang st
dung chat béo ran Emulgade cho thiy su suy giam hoat tinh it hon tir 95,67% + 0,38 xudng
91,92% + 0,52. Nhin chung, su suy giam nay khong dang ké va it hon so v6i sy giam hoat tinh
ctia hé vi nang tir Naterol va Sabowax, chimg t6 kha ning bao vé hoat chét tot hon cac mau con
lai. Piéu nay phu hop véi nghién ctru cua Souto va Muller [17], trong d6 chi ra rang hé vi nang
st dung lipid c6 cau tric ban tinh thé 6n dinh s€ giup giam thiéu hién twong giai phong sém hoat
chét, dong thoi bao vé duoc hoat tinh sinh hoc tot hon trong moi truong luu tri.
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Véi thi nghiém do hoat tinh téng c¢6 trong hé bao boc (Q,), cac mau sir dung béo ran khac
nhau c6 phan tram e ché gdc ty do kha cao, déu trén 85%, didu nay chig to kha ning sir dung
chung dé diéu ché hé bao boc tdt, it anh hudng hoat chét trong qua trinh diéu ché. Phan tram hoat
tinh Q; cta hé dung Emulgade 13 cao nhat 91,92% + 0,52 (p < 0,05) cho thiy tiém ning cua viéc
sir dung nguyén liéu nay cao. Khi dung Naterol, h¢ bao boc c¢6 phan tram Q; thap nhét, cho thay
tinh bao vé hoat chit chua cao so voi hai hé con lai.

Bén canh d6, khi lugng hoat chét ty do bén ngoai hat vi nang (dugc thé hién qua gia tri Qy)
cang thép, chung t6 hoat chit duge bao vé va luu gilt bén trong hat cang hi¢u qua. Hé st dung
Sabowax cho gi tri Q, nhé nhat 15,00% + 0,66, so véi Naterol (20,57%) va Emulgade (19,57 +
0,60) (p < 0,05), thé hién vai trd bao boc hé vi nang t6t nhat. Mic du Q, thip nghia 1a Sabowax
gilr hoat chit bén trong tbt, nhung cac dir liéu khac cho th?iy hé Sabowax khong on dinh. Kich
thudce hat (Hinh 6¢) tang rit manh tir 1,145 pm dén 10,442 pm cho théy hé c6 hién tugng Kkét tu,
von cuc, dong thoi kich thudc median ting manh chimg to phan bd kich thudc 1éch hin, cho thiy
hé khong dong nhat. Do d6, hoat chat khong thoat ra ngoai (Q, thip) trong truong hop cua
Sabowax khong phai do hé 6n dinh tot ma 14 do hé bi dong von, lam giam kha ning giai phong
hoat chat. Do d6, c6 thé két luan rﬁng, chét béo rin Emulgade thich hop dé duy tri hoat tinh trong
qua trinh bao boc, trong khi Sabowax c6 wu thé trong viéc giam ham lugng hoat chit ton tai bén
ngoai vi nang.

Tir két qua thuc nghiém trén, co thé xac dinh duoc hiéu qua bao boc (Esp) va hiéu qua sir
dung (EE%) twong tmg vdi timg mau theo cong thic (2), (3) thu duoc két qua dugce trinh bay &
Bang 2.

Bang 2. Anh hwong cua loai béo rdn dén hiéu qud su dung va hiéu qua bao boc

Esp (%) EE (%)
Naterol 91,61+ 0,83° 76,20 + 0,55°
Emulgade 96,08 + 0,30 78,71 +0,79°
Sabowax 92,54 + 0,52° 83,13 + 0,53°

Ghi chit: Cdc ky tr ™ trong ciing mot cét thé hién s khdc biét c6 y nghia véi p < 0,05.

Ttr nhitng nghién ctru trén cho thay hiéu qua st dung va hiéu qua bao boc ciia hé khé cao, thay
dbi theo timg loai béo rin khac nhau va sy khac biét ndy c6 y nghia thdng ké (p < 0,05). Hiéu qua
sir dung ciia ba miu kha cao, déu trén 90% chung t6 hoat tinh ¢ bi suy giam trong qua trinh
dong hoa. Hiéu qua st dung ting tir hé dung Naterol dén Sabowax rdi dén Emulgade véi gia tri
tuong tng 13 91,61% =+ 0,83, 96,08% =+ 0,30 va 92,54% + 0,52 (p < 0,05). Hiéu qua bao boc thé
hién kha nang giir cac hoat chét trén hat va kha ning nay cua ca ba hé déu cao (trén 75%) (p <
0,05), trong d6 hiéu qua bao boc cua Sabowax 1a 1on nhét (83,13% + 0,53). Hi€u qua bao boc cua
Naterol va Emulgade gan nhu twrong ddng nhau, véi gia tri 76,20% + 0,55 va 78,71% +0,79. Két
qua nay tuong dong v6i nghién ctru cua Mai Huynh Cang va cong su [18] da chi ra rang viéc sir
dung chét béo rin Emulgade SE-PF trong qua trinh tao SLNs gitip dat hiéu qua st dung cao trén
90%, hiéu qua bao boc cé ty 18 cao hon 75%. Diéu nay chimg to Emulgade SE-PF khong chi gitp
duy tri hoat tinh cua hop chit ma con hd tro tdt trong viéc gilr hoat chét trén bé mit hat.

4. Két luan

Nghién ctru di danh gia thanh cong kha ning bao boc va bao vé hoat chit chéng oxy héa vitamin
E va C trong hé nano béo rin sir dung ba loai sap nhii khac nhau (Naterol, Sabowax, Emulgade). Két
qua cho théy hé sir dung Emulgade cho kich thuéc hat nho nhét (0,067-2,599 um), do 6n dinh cao sau
10 ngay ton trit va hiéu suat khang oxy hoa vuot troi (96,08% =+ 0,30), dong thoi dat hidu qua bao boc
dang ké (78,71% £ 0,79). Ut tién Gmg dung hé nhii st dung Emulgade dé phat | trién cong thire trong
cac san pham vai my pharn (cosmetotextiles) — mot hudng nghién ciru méi co tiém nang | két hop gitra
cong nghé dét va m§ pham nhim cung cip dudng chit qua da trong qua trinh mic. DPong thoi tién
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hanh thém cac nghién ctru vé kha ning gin két hé nano béo rin voi vat liéu dét, tinh 6n dinh sau khi
gidt va hi€u qua phong thich hoat chat trén da.

Loi cam on

Chung toi xin cam on sy hd tro cia Trudng Pai hoc Bach khoa Thanh phd HO Chi Minh cho
nghién cuu nay.

TAI LIEU THAM KHAO/ REFERENCES

[1] M. G. Traber and J. Atkinson, “Vitamin E, antioxidant and nothing more,” Free Radical Biology and
Medicine, vol. 43, no. 1, pp. 4-15, 2007.

[2] M. Podda, C. Weber, M. G. Traber, and L. Packer, “Simultaneous determination of tissue tocopherols,
tocotrienols ubiquinols, and ubiquinones,” Journal of Lipid Research, vol. 37, no. 4, pp. 893-901, 1996.

[3] E. Niki, “Action of ascorbic acid as a scavenger of active and stable oxygen radicals,” The American journal
of clinical nutrition, vol. 54, no. 6, pp. 1119S-1124S, 1991.

[4] S. Gouin, “Microencapsulation: industrial appraisal of existing technologies and trends,” Trends in Food
Science & Technology, vol. 15, no. 7, pp. 330-347, 2004.

[5] N. V. N. Jyothi, P. M. Prasanna, S. N. Sakarkar, K. S. Prabha, P. S. Ramaiah, and G. Y. Srawan,
“Microencapsulation  techniques, factors influencing encapsulation efficiency,” Journal  of
microencapsulation, vol. 27, no. 3, pp. 187-197, 2010.

[6] V. Jenning, A. Gysler, M. Schifer-Korting, and S. H. Gohla, “Vitamin A-loaded solid lipid nanoparticles for
topical use: occlusive properties and drug targeting to the upper skin,” European Journal of Pharmaceutics
and Biopharmaceutics, vol. 49, no. 3, pp. 211-218, 2000.

[7]1 E. Subroto, R. Andoyo, and R. Indiarto, “Solid lipid nanoparticles: review of the current research on
encapsulation and delivery systems for active and antioxidant compounds,” Antioxidants, vol. 12, no. 3,
2023, Art. no. 633.

[8] E. Romano, R. Palladino, M. Cannavale, E. P. Lamparelli, and B. Maglione, “Enhanced stability of oral
vitamin C delivery: a novel large-scale method for liposomes production and encapsulation through
dynamic high-pressure microfluidization,” Nanomaterials, vol. 14, no. 6, 2024, Art. no. 516.

[9] Z. Zazuli, R. Hartati, C. R. Rowa, S. Asyarie, and S. Satrialdi, “The potential application of nanocarriers in
delivering topical antioxidants,” Pharmaceuticals, vol. 18, no. 1, 2025, Art. no. 56.

[10] P. Detchewa, C. Aphibanthammakit, A. Moongngarm, S. Avallone, P. Prasajak, and C. Boonpan,
“Microencapsulation techniques and co-encapsulation of vitamin E and isoflavones in freeze-dried W/O/W
systems,” Scientific Reports, vol. 15, no. 1, 2025, Art. no. 10627.

[11] R. Re, N. Pellegrini, A. Proteggente, A. Pannala, M. Yang, and C. Rice-Evans, “Antioxidant activity
applying an improved ABTS radical cation decolorization assay,” Free Radical Biology and Medicine, vol.
26, no. 9-10, pp. 1231-1237, 1999.

[12] R. Favas, H. Almeida, A. F. Peixoto, D. Ferreira, and A. C. Silva, “Advances in encapsulating marine
bioactive compounds using nanostructured lipid carriers (NLCs) and solid lipid nanoparticles (SLNs) for
health applications,” Pharmaceutics, vol. 16, no. 12, 2024, Art. no. 1517.

[13] S. S. Hallan, F. Ferrara, R. Cortesi, and M. Sguizzato, “Potential of the nano-encapsulation of antioxidant
molecules in wound healing applications: an innovative strategy to enhance the bio-profile,” Molecules, vol.
30, no. 3, 2025, Art. no. 641.

[14] C. Martinelli, C. Pucci, M. Battaglini, A. Marino, and G. Ciofani, “Antioxidants and nanotechnology:
Promises and limits of potentially disruptive approaches in the treatment of central nervous system
diseases,” Advanced Healthcare Materials, vol. 9, no. 3, 2020, Art. no. 1901589.

[15] R. H. Muller, M. Radtke, and S. A. Wissing, “Solid lipid nanoparticles (SLN) and nanostructured lipid
carriers (NLC) in cosmetic and dermatological preparations,” Advanced Drug Delivery Reviews, vol. 54, pp.
pp. S131-S155, 2002.

[16] V. Jenning, A. F. Thiinemann, and S. H. Gohla, “Characterisation of a novel solid lipid nanoparticle carrier
system based on binary mixtures of liquid and solid lipids,” International Journal of Pharmaceutics, vol.
199, no. 2, pp. 167-177, 2000.

[17] E. B. Souto, and R. H. Muller, “Lipid nanoparticles: effect on bioavailability and pharmacokinetic
changes,” Handbook of Functional Nanomaterials, vol. 2, pp. 115-141, 2008.

[18] H. C. Mai, L. M. H. Nguyen, and T. H. N. Le, “Effect of homogenization conditions of formation of Gac
(Momordica cochinchinensis Spreng) oil-loaded solid lipid nanoparticles (SLNs-Gac),” The Journal of
Agriculture and Development, vol. 17, no. 2, pp. 80-86, 2018.

http://jst.tnu.edu.vn 392 Email: jst@tnu.edu.vn



