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Tém tit:

Dung dich keo nano selen (SeNPs) on dinh trong f-glucan tan nwéc cé kich thwée hat 64,9-110,1 nm da dwgc ché tao thanh cong
bing phuong phap chiéu xa tia gamma (Co-60). Liéu chuyén héa bio hoa ciia dung dich Se** ¢ cac nong d9 40, 60, 80, 100 va 120
ppm dwoe x4c dinh lan lwot 13 4, 6, 8, 10 va 12 kGy. Dic trung céu triic va kich thuéce hat ciia ché pham sau khi ché tao dwoc
x4c dinh bing pho hong ngoai (FTIR) va tan xa anh sang dong (DLS). Két qua dat dugc cho thdy, khi ting nong d9 S-glucan tir
11én 4% hodc d9 pH trong miu chiéu xa tir 5 1én 10 d lam thay doi khong nhiéu vé kich thuéc hat nhung c6 anh hwéng manh
dén st phan bo kich thude hat trong sian pham Kich thwéc hat ciia ché pham héu nhw khong gia ting sau 60 ngay bao quan &
0 va 4°C nhung c6 ting nhe sau 30 ngay lwu giir ¢ nhiét d§ phong. Thém vao d6, ché phim SeNPs/f-glucan ché tao dugc 6 hoat
tinh khang oxy héa cao hon nhiéu so véi vitamin C & cung nong dj va hoat tinh nay c6 xu hwéng gla tang theo thoi gian phan
u’ng Ché pham SeNPs/f-glucan ¢6 kich thuwéc hat cang nhé thi kha nang khang oxy hoa cang cao. Két qua nghién ciru ciing cho
thay, ché pham SeNPs/f-glucan ché tao bang phwong phap chiéu Xa rit c6 trién vong rng dung trong linh vuc my pham va thue

pham bao vé strc khée.

Tir khoa: khang oxy hoa, nano selen, tia gamma, f-glucan tan trong nwéc.

Chi sé phin logi: 2.9

Selen 14 nguyén t6 vi luong quan trong, rit can thiét cho nguoi
va dong vat. N6 c¢6 anh hudng lon dén céac hoat dong sinh hoc
nhur cac hoat tinh chong 6xy héa, chong ung thu, khang vi rit, vi
khuén, dic biét la hoat tinh tang cuong mién dich. Selen co mit
trong co thé tuy voi ham luong rit thép nhung lai dong vai tro vo
ciing quan trong dbi voi strc khoe. Sy thiéu hut selen c6 thé dan
dén mot s bénh nghiém trong nhu ung thu, tim mach va roi loan
hodc tre ché midn dich. Viéc bd sung selen voi lidu thip co thé
lam gia tang hodc phuc hdi cac chire nang mién dich [1, 2]. Nhiéu
nghién ctru di chimg minh ring, nano selen (SeNPs) ¢6 doc tinh
rat thip, trong khi hoat tinh sinh hoc cao hon so véi cac dang vo
co va hiru co khac [3, 4].

Hién nay hau hét cac nghién ctru dé tao san pham nano selen
chu yéu ap dung cac phuong phép truyén thong vdi cc tac nhan
vat 1y (str dung nhiét do, vi séng, ap sudt...) [5-7], hoa hoc (st
dung hoa chét) [8, 9], hodc sinh hoc (st dung dich chiét thuc vat, vi
sinh vat...) [10, 11], nén kich thudc hat tao thanh trong san _phém
thuong 16m, n6ng do, @o déng déu va do tinh khiét cua san pha”im lai
khong cao, df)ng thoi vin con ton du cac chat khir trong san phim.
Trong khi d6 ché tao nano selen bing phuong phap chiéu xa duoc
cho 1 ¢6 nhidu wu diém, nhu do khur dong déu nén tao san pham
co do dong nhét cao, khong st dung chit khir nén do tinh khiét
cao, d& dang diéu chinh kich thudc hat va ndng d san pham, vi thé
c6 thé tao san pham On dinh nhu mong muén, dé trién khai & quy
mo 16n [12]. Thém vao do, f-glucan 1a mot nhom polysaccharide
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phé bién trong nhiéu loai vi sinh vat va thuc vat, da va dang duoc
quan tim do ¢6 nhiéu hoat tinh sinh hoc quy nhu: chong 6xy héa,
hd tro ting cuong chirc ning mién dich, Grc ché t& bao ung thu,
khang viém, bio vé gan va giam cholesterol. Mic du di ¢ mot sb
cong trinh nghién ciru ché tao nano selen trong va ngoai nudc s
dung chitosan, oligochitosan, dextran, carboxymethyl cellulose...
lam cht 6n dinh [8, 12, 13], nhung hau nhu chua c6 cong trinh
ndo cong bd vé viée sir dung f-glucan lam chat 6n dinh trong ché
tao nano selen, dic biét ché tao bang phuong phap buc xa. Chinh
vi vdy, viéc sir dung f-glucan tan nude lam chat 6n dinh trong ché
pham nano selen hira hen nhiéu trién vong tmg dung, vi san pham
s& c6 hiéu tmg két hop giira nano selen va polysaccharide quy nay
trong huéng tmg dung chdng 6xy hoa va mién dich, tir d6 dinh
hudng 1am nguyén ligu trong san xuat thyc pham bao vé sirc khoe.
Vat liéu va phuong phap nghién ciiu

Vit ligu

f-glucan tan trong nudc tach chiét tir thanh té bao nim men theo
quy trinh dugc cong bd ciia Long v cs (2019) [14] do Trung tim
Cong nghé Sinh hoc TP H6 Chi Minh cung cép. Selenium dioxide;
2,2 -azinobis  (3-ethylbenzothiaoline-6-sulfonic acid) (ABTS);
K,S,0,... 1a san pham tinh khiét ctia hang Scharlau (Dirc).

Phuong phdap

Ché tao SeNPs/p-glucan bang phwong phdp chiéu xq: dung
dich Se*/2% p-glucan véi cac nf”)ng d6 Se* 1an luot 13 40, 60, 80,
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Abstract:

The colloidal solutions of selenium nanoparticles (SeNPs)
stabilised in water-soluble f-glucan were successfully prepared
by the gamma ray (Co-60) irradiation method. The saturation
dose for complete reduction of solutions contained 40, 60, 80,
100, and 120 ppm Se** were determined at4, 6,8, 10,and 12 kGy,
respectively. The structural characteristic and particle size were
analysed by Fourier transform infrared spectrophotometer
(FTIR) and Dynamic light scattering (DLS). The obtained
results showed that the increase of f-glucan concentration
from 1 to 4% or pH of sample from 5 to 10 caused a slight
change of particle size but strongly affected the particle size
distribution in the product. The particle size of the product was
almost unchanged after 60 days stored at 0 and 4°C conditions,
but a slight increase was observed in the sample stored at room
temperature after 30 days. In addition, the antioxidant activity
of SeNPs/f-glucan was much higher than that of vitamin C at
the same tested concentration and this activity was increased
by the increase of reaction time. The smaller particles size in
the product displayed the higher antioxidant activity. These
results indicated that SeNPs/f-glucan prepared by irradiation
method is a very promising product for application in the fields
of cosmetic and functional food.

Keywords: antioxidant, gamma ray, selenium nanoparticle,
water-soluble f-glucan.

Classification number: 2.9

100 va 120 ppm duoc chiéu Xa trén ngudn gamma Co-60 (GC-
5000, BRIT, An D9) véi licu xa 2-14 kGy & suat lieu 10 kGy/gio
dé ché tao SeNPs/f-glucan.

Xdc dinh liéu chiéu xa chuyén héa bio hoa: liéu xa chuyén
hoa bao hoa la liéu chiéu xa ma tai d6 toan b Se* bi khir thanh
Se® dugc xac dinh trén co s& phéan tich ham lugng ion Se** con lai
trong dung dich sau khi chiéu xa theo phuong phép ciia Mathew
va Nayarana (2006) [15].

Khdo sdt anh hiong nong dp Se** : dung dich Se*/-glucan véi
cac nong do Se* 1an luot 1a 40, 60, 80, 100 va 120 ppm dugc 6n
dinh trong dung dich S-glucan tan nudc 2% (w/v) dugc tao ra bang
cach phéi tron 2 dung dich stock Se** 800 ppm va f-glucan tan
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nu6e 10% theo ty 1€ phu hop. Chi’éu xa cac dung dich nay vdi cac
lieu xa chuyén hoa bao hoa dé ché tao SeNPs/S-glucan.

Khdo sat anh huong ciia nong @9 chdt on dinh: mu Se*/p-
glucan v6i nong do Se** 1a 80 ppm 6n dinh trong 1, 2, 3 va 4%
f-glucan dugc chiéu xa liéu 8 kGy.

Nghién ciu anh huong ciia pH: dung dich Se*/f-glucan véi
ndng do Se** 1a 80 ppm duoc on dinh trong dung dich f-glucan ¢6
ndng d6 13 2% (w/v) & didu kién pH 13 5, 6, 7, 8 va 9 va chiéu xa
0 8 kGy.

Khdo sdt d@¢ on dinh ché pham theo thoi gian bao qudn: mau
SeNPs/f-glucan sau khi chiéu xa duoc luu trit & cac didu kién 0,
4va 25°C (nhiét d§ phong). Kich thudc hat SeNPs ctia dung dich
SeNPs/f-glucan dugce x4c dinh sau 30 va 60 ngay luu trir.

Xéc dinh ddc trung ciia san pham: phd hdng ngoai (FTIR) cia
mau SeNPs/f-glucan duge xéc dinh trén may FTIR-4700 (Jasco,
Nhat Ban) trong khoang s6 song 4000-500 cm™ ¢ dang vién nén
v6i ty 18 3 mg mau/100 mg KBr. Kich thudc va phan bd kich thuée
ctia hat SeNPs trong mau dugc xac dinh bang phuong phép tin
xa anh sang dong (DLS) trén may Zetasizer Nano ZSP (model
ZEN5600, Malvern, Anh) & 25°C st dung ngudn laser 632,8 nm
v6i chi s6 khiic xa 1a 1,590 va hé s6 hap thy 0,01.

Xac dinh hoat tinh khang oxy hoa: hoat tinh khang 6xy hoa
dura vao kha ning bt gdc ABTS" ciia SeNPs/f-glucan theo phwong
phép ciia Chen va cs (2007) [16] sir dung mau blank 13 nudc cat
va mau d6i chimg 1a f-glucan tan nude 2%. Hoat tinh bat goc tu do
duoc tinh theo cong thire: H (%) = (1 - A/A ) x 100. Trong do: A
vaA_lan luot 1a do hdp thu ctia mAu thir va mu doi chimg & bude
song 734 nm.

Két qua va ban luan
Anh hudng ciia m%ng dp Se** dén kich thwéc hat SeNPs

Chiéu xa 1a phuong phap hiru hidu dé khir cac ion kim loai nhu
bac (Ag"), dong (Cu?"), vang (Au*) tr vé dang dang nano kim loai
(Ag°, Cu’, Au’), trong d6 e-aq, H' va OH" sinh ra trong qua trinh
chiéu xa s& khr Se** thanh Se® [12, 16]. Remita va cs (2005) [17]
cho rang, liéu xa toi thiéu dé khir I mM kim loai hoé tri I tir dang
ion vé dang bdo hoa dién tich 1a ~1,67 kGy, tuy nhién gia tri nay co
thé tang 18n khi trong dung dich phan tmg ¢6 chira cac hop chat co
kha ning phan tmg véi goc tu do e, H va OH" nhu linoleic acid,
chitosan... Cho dén nay ¢ rat it ng11ién ciru img dung birc xa dé
ché tao SeNPs dugc cong bd, dic biét 1a ché tao SeNPs 6n dinh
trong f-glucan hau nhu chua dugc nghién ciru. Nghién ciru nay sir
dung p-glucan tan trong nude lam chat 6n dinh. Két qua xac dinh
liéu xa bdo hoa va mau sdc cla san phém dugc thé hién & hinh 1
va 2. Két qua tir hinh 1 cho thy, liéu chuyén hoa bio hoa (1a lidu
chiéu xa ma tai d6 toan bo Se** dwogc khir thanh Se?) cia cac dung
dich Se* & cc nong do 40, 60, 80, 100 va 120 ppm lan luot 1 4,
6,8, 10 va 12 kGy, mau sic ciia dung dich SeNPs/f-glucan chuyén
dan tir cam sang do6 cam khi ndng do SeNPs tang tir 40 1én 120
ppm (hinh 2). Két qua nay kha phii hop v6i két qua nghién ciru
di cong bd ctia Remita va cs (2005) [17], Nhien va cs (2018) [18]
cting nhu cua Hien va cs (2018) [12].
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Hinh 1. Liéu chuyén héa bao hoa ctia mau c6 ndng dé Se** ban
dau khac nhau.
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Hinh 2. Mau SeNPs/B-glucan cé néng dd Se* ban dau khac

nhau sau khi chiéu xa.
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Hinh 3. Phé FTIR cia mau SeNPs/B-glucan cé ndéng do Se*
ban diu khac nhau.
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Dic trung cia ché phcfm SeNPs/f-glucan ché tao bﬁng
phwong phap chiéu xq

Céc dic trung ctia ché pham SeNPs/f-glucan & céc nong do 40-
120 ppm ciing dugc phan tich trén co s pho FTIR nhu & hinh 3.
Két qua tir hinh 3 cho théy, phd FTIR cua cac miu SeNPs/f-glucan
c6 hi¢n tuong dich chuyén dinh hép thu cua lién két (- OH) tai s6
song 3383 cm'! cua dung dich f-glucan dbi chimg sang s6 song cao
hon la 3390 cm’! Va dinh hip thu dic trung cho lién két (- CO0)
tai vi tri 1640 cm cua dung dich f-glucan d6i chimg sang s0 song
1647 cm! trong mau SeNPs/f-glucan. Didu nay cho thiy SeNPs
tao thanh cac lién két tinh dién cua céc hat SeNPs véi cac phan ttr
cia chdt 6n dinh f-glucan qua cdc nhom (-OH) va (-COO). Két
qua nghién ctru nay kha tuong déng V0i cac cong b6 ciia Menazea
va cs (2020) [19] va Hien va cs (2018) [12] khi cho r?lng, SeNPs
sau khi duoc tao thanh d& dang tao lién két hydro véi cac phan tir
polysaccharide nhu dextran, chitosan, carboxymethyl chitosan va
dugce 6n dinh trong mang ludi cua chung.

Birc xa la mot phwong phap dugc cho 1a c6 wu thé trong viée
ché tao cac ché pham nano c6 kich thudc hat nho va dong déu hon
cac phuong phdp hoa hoc va sinh hoc [12]. Thong thuong, kich
thudc hat nano trong trong mau sau khi ché tao tang ty 1€ thuan vai
ndng d6 mudi ban dau. Trong nghién ctru ndy, phuong phap DLS
dugc str dung dé x4c dinh kich thudc hat ctia cac miu SeNPs co
ndng do khac nhau va két qua duogc trinh bay & hinh 4. Két qua tir
hinh 4 cho thy, kich thudc hat SeNPs ting dan khi ting dan nong
do Se** trong mau, cu thé ¢ ndng do Se** ban dau 1a 40 ppm, kich
thudce hat SeNPs trung binh 13 64,79 nm. Tuy nhién, khi gia ting
ndng do Se**trong mau Ién 60, 80, 100 va 120 ppm thi kich thude
trung binh hat SeNPs ciing tang 1én tuong tng la 71,74, 92,02,
96,71 va 110,1 nm. Trong do, mau c6 nong do ndng do Se* ban
dau 1a 80 ppm thi phan bd kich thudc hat hep hon va tap trung cha
yéu trong khoang 80-100 nm. Két qua nay twong dbi phu hop véi
cong bd cua Jia va cs (2015) [20] khi cho rang, céc hat SeNPs duoc
tao thanh & dung dich c6 ndng d6 Se* ban dau cao ¢6 xu hudng két
cum nhiéu hon dén dén kich thude hat trung binh s& 16n hon so voi
cac hat SeNPs ¢ dung dich c6 ndng do Se** ban dau thap.

()

20 s :
- d~92,02 nm

Intensity (Percent)

+ v
1000 1 100

Size (d.nm)

1000

- d~110,1 nm

1 10

100
Size (d.nm)

1000

Hinh 4. Kich thwée hat ctia mau SeNPs/B-glucan ché tao & cac néng do Se* ban dau 1a 40 (A), 60 (B), 80 (C), 100 (D) va 120 ppm (E).

TAP CHI

HOA HOC

ONG NGHE /It Nam 64(6) 6.2022



Anh huéng ciia néng do p-glucan dén kich thuwéc hat
SeNPs/p-glucan

Nong d6 chét 6n dinh c6 anh huéng rat nhiéu dén kich
thudc hat ciia hé keo nano va thong thuong khi ting nong
dd chat on dinh thi s& c6 tac dung lam giam kich thudc hat.
Két qua xac dinh anh huéng ciia ndong do chit 6n dinh dén
kich thuéc hat cia mau SeNPs duogc trinh bay trong hinh 5.
C6 thé thiy, mau SeNPs 6n dinh trong 1% f-glucan c6 kich
thudc hat trung binh 1a 95,39 nm va c6 phén bé rong trong
khoang 20-300 nm. Cac hat phan bd tap trung & khoang 80-
150 nm. Trong khi cdc mau SeNPs 6n dinh trong 2 va 3%
[-glucan c6 kich thudce hat trung binh tuong ung 1a 92,02 va
85,44 nm, tap trung & khoang phan bd hep 50-190 nm. Khi
tiép tuc ting nong do S-glucan 1én 4% thi kich thudc trung
binh cua hat trong mau SeNPs giam nhanh xudng con 83,02
nm nhung phan bé lai rong hon (30-200 nm). Nhur véy kich
thudce trung binh cua hat SeNPs giam dan khi gia ting nong
do chat 6n dinh f-glucan trong mau. Piéu nay c6 1& 1a do khi
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Hinh 5. Kich thwéc hat SeNPs trong mau SeNPs/B-glucan & cac
néng dé chét 6n dinh B-glucan khac nhau. A, B, C, D: mau c6 ndng
dd B-glucan Ian luotlala 1, 2, 3 va 4%.
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tang nong do S-glucan lam ting mat do mang ludi bao boc
SeNPs, lam SeNPs kho két cum lai v6i nhau, dan dén kich
thudc hat SeNPs giam dan. Két qua nay kha twong dong voi
céc két qua da cong bd cua Duy va cs (2021) [13] khi ché
tao SeNPs/oligochitosan, sy hinh thanh lién két Se-O giira
SeNPs va oligochitosan lam 6n dinh SeNPs trong mang ludi
oligochitosan.

Anh hwéng ciia pH dén kich thwéc hat SeNPs/p-glucan

Su thay di cua kich thudc hat trong mau SeNPs//- glucan
ché tao & cac diéu kién pH khac nhau trong nghién ciru nay
duoc trinh bay trén hinh 6. C6 thé dé& dang nhan thay rang
kich thude trung binh cua hat nano phu thudc kha nhiéu vao
d6 pH ctia mau va c6 xu huéng giam khi pH tang tir 5 1én 7 va
sau d6 giam manh hon khi pH tang Ién 9 va 10. Cu thé, kich
thudc hat SeNPs 1an lugt 1a 92,02, 91,56, 90,05, 89,83, 81,52
va 76,13 nm, twong (mg véi cac khoang pH ctia mau 1a 5, 6,
7,8, 9 va 10. Tuy nhién, khi ting dan pH cua dung dich keo
SeNPs/f-glucan, phan bd kich thudc hat trong mau SeNPs ¢6
xu huéng rong hon va pH~5,0 c¢6 d6 phan b hep va tap trung
nhét. Nguyén nhan c6 thé 1a do sy gia ting do truong nd cua
phan tir f-glucan trong dung dich ¢6 pH cao hon, din dén cdu
tric mang cua chat on dinh bi long 1éo. Trong cong b ciia Jia
va ¢s (2015) [20] ciing cho thdy ring, f-glucan tach chiét tir
qua thé ndm huong (Lentinus edodes) co vai trd quan trong
ddi v6i su On dinh va phan tan ctia SeNPs trong dung dich.

D¢ on dinh ciia SeNPs/f-glucan sau khi ché tao

Do 6n dinh cua keo SeNPs/f-glucan dugc khao sat trong
vong 2 thang & diéu kién nhiét do khac nhau dugc trinh bay ¢
hinh 7 va 8. Két qua hinh 7 cho théy, sau 30 ngay thi cac mau
SeNPs/f$-glucan bao quan ¢ nhiét do 25 va 4°C co sy gia ting
kich thu6c hat. Cu thé, kich thudc hat cia mau bao quan &
25°C 14 114,5 nm (tang 22,48 nm) va kich thudc hat cia mau
bao quan ¢ 4°C 1a 100,9 nm (tang 8,88 nm). Tuy nhién, khi
bao quan méau & 0°C thi sau 30 ngay c6 kich thuéc hat hau nhu
khong thay d6i va o phan bé kich thudc hat thay doi rét it so
v&i mau SeNPs/f-glucan sau khi ché tao.
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Hinh 6. Kich thwéc hat SeNPs trong ché pham SeNPs/B-glucan & cac pH khac nhau. A, B, C, D, E, F: mau c6 dé pH twong &ng 1a 5, 6, 7,

8,9, 10.
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Hinh 7. Kich thwé'c hat SeNPs trong ché pham sau 30 ngay bao
quan & diéu kién 25°C (B), 4°C (C) va 0°C (D) so vé&i kich thuwéc
hat SeNPs sau khi ché tao (A).

Két qua phan tich kich thuéc hat SeNPs cua ché phdm
sau 60 ngdy bao quan & cac didu kién khac nhau (hinh 8)
ciing cho thiy kich thuéc hat ciia mau SeNPs/f-glucan bao
quan & nhiét do 25 va 4°C sau 60 ngay lan luot 1a 132,3
nm (ting 40,28 nm) va 106,3 nm (ting 14,28 nm). Ddi véi
mau bao quan & 0°C thi sau 60 ngay kich thuéc hat 1a 97,15
nm va chi ting 5,13 nm so véi SeNPs/f-glucan ban dau.
Tuy nhién, d6 phan bb ciia mdu SeNPs/f-glucan bao quan
& 0°C sau 60 ngdy hau nhu khong thay doi. Két qua nay
kha phu hop v6i cong bd cia Duy va cs (2021) [13] khi cho
rang, kich thudc SeNPs trong SeNPs/oligochitosan dugc
béo quan ¢ 27°C tang nhanh hon ¢ 4°C. Nhom tac gia cling
thong bao rang, SeNPs/oligochitosan tré nén khong 6n dinh
sau khi bao quan hon 28 ngay va chuyén sang két tua den
sau 42 ngay bao quan ¢ 25°C.
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Hinh 8. Kich thwéc hat SeNPs trong ché pham sau 60 ngay
bao quan & didu kign 25°C (B), 4°C (C) va 0°C (D) so véi kich
thwére hat SeNPs sau khi ché tao (A).
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Hoat tinh khang 6xy hoa cua dung dich keo SeNPs/f3-
glucan

Phuong phap khao sat kha ning bat goc tw do ABTS la
mot phuong phap thuong dugc sir dung dé danh gia hoat
tinh 6xy hoa. Két qua khao sat hoat tinh khang 6xy héa ciia
mau SeNPs/f-glucan c6 kich thudc hat khac nhau dugc thé
hién ¢ hinh 9. Két qua cho thiy, hoat tinh khang 6xy hoa cta
ché pham SeNPs/f-glucan giam khi kich thudc hat SeNPs
tang va san pham c6 kich thudc cang nho thi hoat tinh chéng
6xy hoa cang cao. Cu thé, sau 1 gio phan tmg, hoat tinh
chong 6xy hoa ciia ché pham SeNPs/f-glucan ¢ nong do 10
ppm va kich thudc hat ~64,79 nm dat 58,06% nhung giam
Xuéng con 41,36% khi kich thudc hat tang 1én 71,74 nm va
giam con 32,11% khi kich thudc hat tang 1én 92,02 nm. Khi
tiép tuc tang kich thudc hat 1én 96,71 va 110,1 nm thi hoat
tinh khang 6xy hoa tiép tuc giam tuong tmg con 20,7 va
11,13% (thap hon ascorbic acid & cing nong d9). Khi ting
thoi gian phan tmg 1én 6 gio thi hoat tinh khang 6xy hoa
ctia mau SeNPs/f-glucan c6 kich thudec 64,79 nm dat 100%.
Trong khi d6, cac mau c6 kich thudc hat 71,74, 92,03, 96,72
va 110,1 nm thi can thoi gian dé phan ung khang 6xy hoa
dat 100% lan luot 1a sau 12, 18, 24 va 48 gio. Diéu nay cd
thé giai thich dwoc 1a khi & ciing mot ham lwong nhung kich
thudc hat nano selen cang nho thi hi¢u mg bé mit ciing ting
1én, dan dén hoat tinh chong 6xy héa tang. Tir nhitng két qua
trén co thé thay mau SeNPs/f-glucan c6 kich thudc hat cang
nho thi hoat tinh chéng 6xy hoa cang cao. Két qua nay kha
phu hop véi nghién ctru cua Hien va cs (2018) [12] khi cho
SeNPs/dextran c6 ndng d6 25 ppm (d~74 nm) phan tmg véi
ABTS®** trong 60 phut cho hoat tinh chong 0xy hoa 1a 78%
va dat 100% & nong do 100 ppm trong 5 phut.
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Hinh 9. Hoat tinh khang 6xy héa ctia SeNPs/B-glucan cé kich
thwéc hat khac nhau.

C6 thé thay viéc gia ting hoat tinh khang 6xy héa cia
ché pham SeNPs/-glucan la sy khéc biét dang chii y va co ¥
nghia quan trong trong tng dung thuc tién. Mic du vitamin
C ¢6 hoat tinh khang 6xy hoa manh nhung lai kém bén, rat
dé bi 6 0xy hoa boi cac gbc tu do co mit trong khong khi. Tur
nhitng ket qua trén c6 thé thdy, SeNPs 1a hoat chat chong
oxy hoa rit tiém ning voi nhitng wu dlem nhu bén, kho bi
0xy hoda, hoat tinh dugc duy tri lau va on dinh. Chinh vi vay
néu bo sung vao co thé theo dudng udng thi hoat chat nay sé
khong bi mat hoat tinh hoan toan ¢ da day. Pay 1a mét trong
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cac wu diém cua SeNPs duge quan tam, chi y nhiéu nhét va
cing dugc xem nhu 13 chat ¢co hoat tinh chong 6xy hoa rat
hidu qua va tiém ning dé san xuét cac san pham chong Oxy
héa ung dung trong linh vuc my pham va thyc pham chirc
nang.

Két luan

Di ché tao thanh cong ché phim SeNPs 6n dinh trong
f-glucan tan trong nudc bang phuong phéap chiéu xa Co-60
va xac dinh duoc lidu chuyén héa bao hoa cua cac dung dich
Se*" & cac nong do 40, 60, 80, 100 va 120 ppm lan luot 1a
4, 6, 8, 10 va 12 kGy. Kich thudc hat SeNPs giam tir 95,39
xudng 83,3 nm khi ting nong do f-glucan tir 1 1én 4% va
giam tir 92,02 xudng 76,13 nm khi ting d6 pH trong mau
tir 5 1én 10. Kich thuéc hat ctia ché pham hau nhu khong
tang sau 30 ngay bdo quan ¢ 0°C va 4°C nhung c6 tang nhe
sau 60 ngay Iuu gitt & nhiét do phong. Hoat tinh khang 6xy
hoa ciia SeNPs/f-glucan cao hon nhiéu so véi vitamin C &
cung ndng do va c6 xu hudng ting theo thoi gian phan Gng.
SeNPs/f-glucan c6 kich thudc hat cang nho thi kha nang
khang 6xy hoa cang cao. Két qua nghién ciru nay cho thay,
ché pham SeNPs/f-glucan che tao bing phuong phap chiéu
Xa c6 tiém ning tmg dung rat tot trong my pham va thyuc
pham bao vé sirc khoe.

LO1 CAM ON

Nhom nghién ctru xin tran trong cdm on S6 KH&CN TP
Ho6 Chi Minh da tai trg kinh phi cho nghién ctru nay (Hop
dong s6 100/2019/HD-QPTKHCN ngay 23/12/2019).

TAI LIEU THAM KHAO

[1] H.W. Tan, H.Y. Mo, A.T.Y. Lau, YYM. Xu (2019), “Selenium
species: current status and potentials in cancer prevention and therapy”,
International Journal of Molecular Sciences, 20(1), pp.1-26.

[2] S. Skalickova, V. Milosavljevic, K. Cihalova (2017), “Selenium
nanoparticles as a nutrition supplement”, Nutrition, 33, pp.83-90.

[3] M.P. Rayman, D. Phil (2000), “The importance of selenium to
human health”, The Lancet, 356(9225), pp.233-241.

[4] S. Chhabria, K. Desai (2016), “Encyclopedia of nanoscience
and nanotechnology”, Chapter: Selenium Nanoparticles and Their
Applications, American Scientific Publishers, pp.1-32.

[51J.Y. Hou, S.I. Ai, W. Shi (2011), “Preparation and characterization
of mnano-Se/silk fibroin colloids”, Chemical Research in Chinese
Universities, 27(1), pp.158-160.

[6] B. Yu, P. You, M. Song, Y. Zhou, F. Yua, W. Zheng (2016), “A
facile and fast synthetic approach to create selenium nanoparticles with
diverse shapes and their antioxidation ability”, New Journal of Chemistry,
40(2), pp.1118-1123.

[7] M. Ahmad (2016), “Solvothermal synthesis of selenium nano
and microspheres deposited on silicon surface by microwave-assisted
method”, Materials Research Express, 3(10), pp.105031-105040.

TAP CHI

HOA HOC

ONG NGHE I} Nam 64(6) 6.2022

Khoa hoc Ky thuat va Céng nghé | Céng nghé nano mm

[8] S.Y. Zhang, J. Zhang, H.Y. Wang, H.Y. Chen (2004), “Synthesis
of selenium nanoparticles in the presence of polysaccharides”
Letters, 58(21), pp.2590-2594.

, Materials

[9] PK. Verma, S. Maheshwari (2018), “Preparation of sliver
and selenium nanoparticles and its characterization by dynamic light
scattering and scanning electron microscopy”, Journal of Microscopy and
Ultrastructure, 6(4), pp.182-187.

[10] C. Ramamurthy, K.S. Sampath, M.S. Kumar, V. Sujatha,
K. Premkumar, C. Thirunavukkarasu (2013), “Green synthesis and
characterization of selenium nanoparticles and its augmented cytotoxicity
with doxorubicin on cancer cells”,
Engineering, 36, pp.1131-1139.

Bioprocess and Biosystems

[11] S. Shoeibi, M. Mashreghi (2017), “Biosynthesis of selenium
nanoparticles using Enterococcus faecalis and evaluation of their
antibacterial activities”, Journal of Trace Elements in Medicine and
Biology, 39, pp.135-139.

[12] N.Q. Hien, P.D. Tuan, D.V. Phu, L.A. Quoc, N.T. Lan, N.N.
Duy, T.T. Hoa (2018), “Gamma Co-60 ray irradiation synthesis of
dextran stabilized selenium nanoparticles and their antioxidant activity”,
Materials Chemistry and Physics, 205, pp.29-34.

[13] N.N. Duy, D.V. Phu, L.A. Quoc, N.K.T. Lan, N.Q. Hien, T.T.T.
Ngan, L.B.T. Ha, P.D. Tuan, B.M. Ha (2021), “Preparation and effect of
selenium nanoparticles/oligochitosan on the white blood cell recovery of
Mice exposed to gamma-ray radiation”, Journal of Chemistry, 2021, pp.1-
9.

[14] N.T. Long, T.L.T. Ha, H.N. Son, L.Q. Luan (2019), “Radiation
degradation of f-Glucan extracted from brewer’s yeast for enhancing
growth promotion and immunostimulant activities on broilers”,
International Journal of Polymer Science, 2019, pp.1-9.

[15] M. Mathew, B. Nayarana (2006), “An easy spectrophotometric
determination of selenium using azure B as a chromogenic reagent”,
Indian Journal of Chemical Technology, 13, pp.155-158.

[16] P. Chen, L. Song, Y. Liu, Y. Fang (2007), “Synthesis of silver
nanoparticles by y-ray irradiation in acetic water solution containing
chitosan”, Radiation Physics and Chemistry, 76(7), pp.1165-1168.

[17] S. Remita, P. Fontaine, C. Rochas, F. Muller, M. Goldmann
(2005), “Radiation induced synthesis of silver nanoshells formed onto
organic micelles”, European Physical Journal D, 34, pp.231-233.

[18] L.T.A. Nhien, N.D. Luong, L.T.T. Tien, L.Q. Luan (2018),
“Radiation synthesis of silver nanoparticles/chitosan for controlling leaf
fall disease on rubber trees causing by Corynespora cassiicola”, Journal
of Nanomaterials, 3, pp.1-9.

[19] A.A. Menazea, A.M. Ismail, N.S. Awwad, H.A. Ibrahium (2020),
“Physical characterization and antibacterial activity of PVA/Chitosan
matrix doped by selenium nanoparticles prepared via one-pot laser
ablation route”, Journal of Materials Research and Technology, 9(5),
pp.9598-9606.

[20] X. Jia, Q. Liu, S. Zou, X. Xu, L. Zhang (2015), “Construction
of selenium nanoparticles/f-glucan composites for enhancement of the
antitumor activity”, Carbohydrate Polymers, 117, pp.434-442.



