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TOM TAT

Dung dich keo nano (Se-ZnONPs) 6n dinh trong g-glucan (Se-ZnONPs/A-glucan) véi kich thuée hat khoing 17
nm da duoc ché tao thanh cong bang phuong phap chiéu xa tia gamma Co-60. Két qua phan tich pho UV-Vis
cho théy, dinh hap thu cuc dai cua hat nano kém oxit (ZnONPS) xuat hién & 354 nm. Thém vao d6, két qua phan
tich pho hong ngoai (FTIR) da chi ra rang phén tir oxy trong cac nhém chirc (COO) va (OH) da tham gia vao qua
trinh 6n dinh Se-ZnONPs trong ché pham. Bén canh d6, cau tric tinh thé cua Se-ZnONPs/g-glucan da duoc phan
tich bang nhidu xa tia X (XRD) va kich thuéc hat cua ché pham dugc tinh toan tir gian 6 XRD. Hon nira, két
quéa phan tich phé Raman ciia mau Se-ZnONPs/-glucan con cho thiy céc dao dong photon quang hoc cua nano
selen (SeNPs) va ZnONPs ciing xudt hién lan luot & 250 va 422 cm™. Két qua thir nghiém kha nang khang oxy
héa cho thay hoat tinh Se-ZnONPs/g-glucan cao hon hin c4c mau SeNPs 6n dinh trong S-glucan (SeNPs/g-
glucan), ZnONPs 6n dinh trong g-glucan (ZnONPs/g-glucan) va S-glucan. Thém vao do, gia tri 1Cs, ciia Se-
ZnONPs/f-glucan duoc xac dinh 1a 0,22 mM. Cac két qua dat duoc cho thay ché pham Se-ZnONPs/g-glucan ché
tao bang phuwong phép chiéu xa gamma c6 tiém ning tng dung 1am thyc pham bao vé stc khoe.

Tir khoa: Chiéu xa, S-glucan, khang oxy hoa, tia gamma.

DAT VAN BE

Trong co thé nguwoi, Vi chét dinh dudng dong vai tro quan trong trong cac qua trinh trao dbi chat duy tri chrc
nang té bao, hd tro tang cwong mien dich va gidm nguy co mac cac bénh. Theo To chirc Y té Thé gidi (WHO),
tinh trang thiéu hut vi chat dinh dwéng dang dan phd bién v&i hon hai triéu ngudi méc phai, trong d6 30% ngudi
bi thiéu kém (Zn) va 15% bj thiéu selen (Se) (Dapkekar et al., 2020). Thém vao d6, mét phan ba dan sb thé gisi
da va dang bi anh hwéng béi tinh trang thiéu Zn. U'éc tinh 50% tré em khdng nhan dwoc cac loai vitamin va
khoang chat can thiét cho sw phét trién cia ching (Elemike et al., 2019). Sy thiéu hut vi chat dinh duéng lau
ngay lam suy gidm strc dé khang dan dén méc cac bénh nhlem khuan dwdng hd hép, tieu chay va suy dinh
dudng. Se va Zn la nhirng nguyen td vi lwong thiét yeu cung cép dinh dwéng va dong vai trd quan trong trong
nhidu chire nang dbi véi co thé séng. Tuy nhién, viéc hap thuy qua nhidu Se va Zn gay roi loan khac nhau dén co
thé sinh vat song va c6 thé dan t&i ngo doc va tw vong. Mét sb nghién ciru cho thdy khi st dung Se quéa 0,4
mg/ngay c6 thé gay doéc va nguy co gay ra bénh tiéu dwdng (Kristal et al., 2014). Bén canh do, nguwdng gay doc
clia Zn chua dwoc lam rd nhwng viéce tiéu thu Zn véi mire 75 mgingay gay nguy co mac cac bénh ung thw lién
quan dén tuyén tién liét (Zhang et al., 2022). D& khéc phuc nhirtng nhwoc diém vé nguéng st dung, Se va Zn ton
tai & dang nguyén t6 dwoc biét dén véi kha nang khang oxy hoéa ciing nhw ¢ doc tinh voi t& bao ung thw cao
hon, ngwdng st dung rong hon. SeNPs, ZnONPs véi kich thwdc nhd, doc tinh thap, kha nang twong thich sinh
hoc, khang oxy héa, khang khuan va hoat tinh khang ung thw cao hon céc khi tén tai & cac dang hi*u co va vo co
khac da va dang dwoc cha y dén.

Ngay nay v&i sy phét trién cla cong nghé nano, nanocomposite dwgc hinh thanh béi sw két hop gitra cac hat
nano kim loai va oxit kim loai & cap d6 nguyén tt lam tang hoat tinh sinh hoc so v&i cac nano don thanh phan
(Podporska-Carroll et al., 2017; Medhi et al., 2020). Se va Zn la hai nguyén té dinh dudng dién hinh co6 thé két
hop véi nhau, sy két hop nay tao ra nhiéu ché trdng oxy hon dan dén lam tang hoat ddng bé mat (Ahmad et al., 2020)
va tang kha nang khang oxy hoa cuia vét liéu thdng qua viéc ghép cdp vdi cac electron don cla cac gbc ty do.
Tuy nhién, Se va Zn tén tai & dang nano dé dang bi két cum lai v&i nhau, lam tang kich thwdc hat va gidm hoat
tinh cua chung Vay nén nhirng hat nano nay cdn mét mang lwéi nang d& dé ngén sw két cum, nham gia tang
hoat tinh cua vat liéu ngum ta thucyng st dung cac loai polysaccharlde c6 kha nang tucyng thich va phan hay
sinh hoc @& &n dinh cac loai nano nay. B-glucan duoc biét dén la mot polysaccharide co6 nguén gbc tlr tw nhién,
khéng doc, c6 kha ndng ting cwéng mién dich, chéng ung thw va 1am lanh vét thwong. Véi nhirng hoat tinh vuot
tréi nhw vay, B-glucan duoc lwa chon @& 1am chét én dinh hdn hop nano nay.

Cho dén nay, c6 nhiéu phuong phap dé tdng hop Se-ZnONPs nhu phwong phap thiy nhiét, ddng két tia hodc
tdng hop xanh s dung cac tac nhan sinh hoc, v.v. Tuy nhién cac phwong phap nay con nhiéu han ché nhw
tdn dw chét khev, didu kién phan ng nghiém ngat, san phadm can phai tinh ché ciing nhw st dung cac tac nhan
vi sinh vat va enzyme dac hiéu, v.v. Ngoai ra, viéc st dung buc xa tia gamma Co-60 dé téng hop loai
Se-ZnONPs duwoc cho 1a phwong phap hiéu qua véi nhidu wu diém nhw quy trinh ché tao don gian an toan,
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kiém soat dwoc kich thwdc tinh thé tao thanh, khéng st dung cac chat khir doc hai, phan (rng xay ra & nhiét
do thwong va than thién véi méi tredng.

Tt nhivng ly do trén muc tiéu cda nghién cteu nay la nham (rng dung brc xa tia gamma dé& ché tao hén hop chira
ca hai loai nano nay (SeNPs va ZnONPs) on dinh trong B-glucan cé hoat tinh sinh hoc cao va phat trien thanh
san pham, thwc pham gidp ho trg sirc khée.

VAT LIEU VA PHUONG PHAP

Vat liéu

B-glucan, SeNPs/B-glucan va ZnONPs/B-glucan (Phong CNSH Vat liéu & Nano, TT CNSH Tp.HCM), Selendioxit
(Scharlau, Tay Ban Nha), 2,2-diphényl 1-picrylhydrazyle (DPPH) (HiMedia laboratories LLC, An Dg§), Kém

Chloride (Xilong, Trung Québc), Potassium bromide (HiMedia Laboratories LLC, M), Sodium hydroxide (Xilong,
Trung Quéc) va mét sé hoa chat & dang tinh khiét khac.

Phwong phap nghién ciru
Téng hop Se-ZnONPs/B-glucan bang phwong phdp chiéu xa

Dung dich Se**-Zn**/B-glucan c6 ndng dé Se** 1,25 mM; Zn** 2,5 mM va B- glucan 1% dwoc chuén bi bang céch:
1 g B-glucan cho vao 80 mL Hz0 va diéu chinh pH ~11 bing NaOH 1 M. Tiép dén, bd sung 5 mL Zn** tir dung
dich goc 50 mM va ddng hoéa trén may khudy tir (Stuart, UK) vm thoi gian 5 pht. Sau do, cho 5 mL Se*" tiv dung
dich goc 25 mM va dinh mtrc 1én 100 mL. Hén hop Se**-zn? *IB-glucan dwoc chiéu & lidu xa 10 kGy (liéu xa
chuyé&n héa bdo hoa clia ZnO va Se da dwoc xac dinh bdi cac cong bd trwdc day clia Dung va déng tac gia
(2020), Linh va déng tac gia (2022)) trén ngudn xa gamma Co-60 (Gamma cell model GC5000, BRIT, An Do) véi
suét lidu 5,5 kGy/gir d& tao Se-ZnONPs/B-glucan.

Xdc dinh cdc ddc trirng cau tric cda Se-ZnONPs/B-glucan

Quang phé UV-Vis: Dac tinh quang hoa cda vat liéu dwoc xac dinh bang may quang phé UV-Vis (Thermo, Hoa
Ky). Dung dich keo Se-ZnONPs/B-glucan dwgc phan tich & ndng do6 la 25 pg/mL, nhiét dé6 phong va dai phan tich
200 - 800 nm.

Phé héng ngoai FTIR: Dac trung cAu tric ctia Se-ZnONPs/B-glucan dwoc phan tich trén may quang phd héng
ngoai FTIR-4700 (Jasco, Nhat Ban) 5 mg mau duoc tron déu véi 145 mg KBr va sy kho & 105 C trong 3 gio.
Cac mau duoc nén thanh vién bang may nén chuyén dung. Sau d6, mau dwoc phan tich & sb séng 500-4000
cm™, @6 phan giai 2 cm™ v&i tan sb quét 1a 45.

Quang phé Raman: C4u triic mang tinh thé Se-ZnONPs/B-glucan dwoc xac dinh béng hé théng hi&n vi Raman
LabRAM HR Evolution (Horiba, Nhat Ban) st dung nguon laser 785 nm, vat kinh v&i d6 phéng dai 10X va do loc
anh sang 100% véi dai phan tich 0-800 cm™.

Nhiéu xa tia X: Dac trung chu tric cia Se-ZnONPs/B-glucan dwoc xac dinh bing may nhidu xa X'Pert PRO
(Bruker, Blrc) str dung ngudn phat tia X véi CuKa (A8 = 1,5418 A, U = 40 kV, | = 25 mA), 'géc (28) 20-80° ¢ nhiét
d6 phong. Mau bét Se- -ZnONPs/B-glucan dwgc can phéng trén dé phan tich bang cac phién kinh hién vi. St dung
phan mém HighScore Plus dé phan tich di liéu.

Xéc dinh kich thuéc hat Se-ZnONPs/B-glucan: Kich thwéc hat Se-ZnO trong ché phdm dwoc xac dinh béng ky
thuat XRD, dweoec tinh dwa trén phwong trinh Debye - Scherrer:

,Bcos@ (nm)

Trong dé:

- k 1a hang sb c6 gia tri 14 0,89.

- A la bwéc séng cla bire xa tia X (A = 1,5406 A).

- B 14 d6 rong ng véi nira chidu cao cla dinh cyc dai.
- 8 1a g6c nhiéu xa Bragg &ng vé&i dinh cuwe dai.

Xéc dinh kha ndng khéng oxy héa cta Se-ZnONPs/B-glucan: Thtr nghiém hoat tinh bét gbc tw do DPPH
cla vat liéu dwoc thwe hién theo phwong phap cua Yang va déng tac gia (2008). Trong d6, 1,5 mL mau &
cac ndng dod khac nhau (0 - 10 ug/mL) dwoc tron déu trong 1,5 mL dung dich géc tw do DPPH 1 mM (pha
trong ethanol), U trong téi v&i thdi gian 30 phit, & nhiét d6 phong. P hap thu cta cac mau dwoc do & budc
séng 517 nm trén may quang phd UV-Vis (Thermo, Hoa Ky). Hoat tinh bat g()c tw do DPPH duwoc tinh theo
cdng thtre: H (%) = ([1-(A2-A1)])/Ao x 100. Trong do Ao: do hép thu ctia mau dbéi chirng, A; dd hép thu cla
mau trang, A, do hap thu cla mau.
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KET QUA VA THAO LUAN
Cac dac trwng cau tric cua Se-ZnONPs/B-glucan

Quang phé UV-Vis
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Hinh 1. Mau Se**-Zn*/B-glucan trwéc va sau khi chiéu & lidu xa 10 kGy (a), phd UV-Vis (b)

Phd UV-vis cla cac mau B-glucan va Se-ZnONPs/B-glucan dwoc phan tich & dai song 300 - 800 nm. Két qua
tr hinh 1a cho thdy mau vat liéu trwdc va sau khi chiéu xa cé sy thay ddi tr mau trang (Se**-zn*"Ip- glucang
sang cam do (Se-ZnONPs/B-glucan). Diéu nay da cho thdy sw hinh thanh SeNPs, Se*" dwoc khir thanh Se
b&i cac tac nhan blc xa (e'ag va H®) sinh ra tir quéa trinh xa ly nwéc. Theo Lin va dong tac gia (2005), dinh hap
thu ctia SeNPs chi quan sat dwoc khi cac hat c6 kich thwéc > 100 nm. Sau khi chiéu xa mau Se-ZnONPs/g-
glucan xuét hién dinh hap thu cuc dai & 354 nm, day dwoc cho la sw xut hién clia ZnONPs. Két qua nay ciing
phl hop véi nghién ciu cla Musa va déng tac gia (2017) khi tdng hop ZnONPs béng phwong phap sol-gel.

Phé héng ngoai FTIR
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Hinh 2. Phé FTIR ctia mau B-glucan va Se-ZnONPs/B-glucan chiéu & liéu xa 10 kGy

Két qua phan tich phd FTIR cGia mau B-glucan va Se- -ZnONPs/B-glucan dé cho thdy c6 sw dich chuyen cac dinh
déc trung cla cac nhém chirc (OH) va (COO) VO’I cac so song lan lwot 1a 1429, 3366 va 1643 cm™ cta mau
B-glucan sang sb song 1433, 3306 va 1636 cm™ & mau Se- -ZnONPs/B-glucan dwoc chiéu véi lidu xa 10 kGy.
Diéu nay da chi ra rdng phan t& oxy c6 trong cac nhém chirc néi trén da tham gia vao qua trinh én dinh Se-
ZnONPs trong ché& pham. K&t qua nay ciing phl hop véi cac cong bd trwdc day ctia Dung va ddng tac gid (2021)
khi st dung brc xa tia gamma Co-60 dé téng hop vat liéu SeNPs/B-glucan.
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Quang phé Raman
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Hinh 3. Phé raman ctia mau Se-ZnONPs/g-glucan ché tao bang phwong phap chiéu xa

Mau bot Se-ZnONPs/B-glucan sau khi tdng hop ciing dwoc phan tich béng ky thuat Raman, ky thuat nay duoc
biét dén v&i cong dung hivu ich trong viéc xac dlnh tinh chat mang tinh thé cta vat liéu. Két qua phén tich tir Hinh 3
cho thay dao déng photon & s6 song 250 cm™ , day dwoc cho 1a sw hinh thanh ctia SeNPs. Linh va dén tac gia
(2020) da ch| ra rang khi st dung bl Xa gamma Co-60 dé téng hop SeNPs/Fucoidan, dao dong photon tai 237
va 250 cm’ tuong rng Vvoi Se* va Se’. Thém vao d6, dao doéng photon tai sé song 422 cm™ la dac trwng cho
lién két Zn va Oxy (Willander et al., 2009; Moussa et al., 2021). Bén canh do, phd raman clGa Se-ZnONPs/g-
glucan con cho thdy cac dao déng photon clia cAc mat phang tinh thé ZnONPs (B1), (E2-E2), (Al- TO) (E2), (B1)
va (E1) ng v&i cac dinh hdp thu 304, 330, 383, 422, 535 va 576 cm™. Theo Musa va ddng tac gia (2017) day
duwoc cho |4 cac dao dong photon déc trung ctia ZnO thudc pha tinh thé wurtzite.
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Hinh 4. Gian dé XRD clia mau Se-ZnONPs/B-glucan ché tao bang phwong phap chiéu xa

Két qua t& Hinh 4 ciing cho thay da tdng hop thanh céng hdn hop Se-ZnONPs/B-glucan khi xuét hién cac dinh
nhiéu xa cac tinh thé SeNPs va ZnONPs. Bén canh d6, két qua nay cho thay ving 26 tir 20 - 30° ¢ sw xuét hién
cac nhiéu xa & 23, 41 29,61° twong ng v&i cac mat phang tinh thé (100) va (101), day dwoc cho la tinh thé cla
selen nguyen tor (Se ). Ngoai ra, két qua phan tich mau Se-ZnONPs/B-glucan cho thay cac dinh nhiéu xa dac
trwng cla tinh th& SeNPs con xuét hién & cac dai 26 co gia tri 23, 29, 41, 43, 45 va 51° |an lwot twong ¢ng vGi
cac mat phang tinh thé (110), (102), (111), (201), (112) va (202). Két qua nay ciing phi hop véi cong bb truwéc
day cia Dung va dbng tac gid (2021) khi tbng hop SeNPs/B-glucan bing phwong phap chiéu xa gamma Co-60.
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Thém vao d6, cac dinh nhiéu xa cia ZnONPs ciing dwoc quan sat thdy béng ky thuat nay. Theo d6, gian dé XRD
cla vat liéu con cho thdy cac mét phang (100), (002), (101), (102), (110), (103) (200), (112), (201), (004) va
(202) twong trng v&i cac dinh nhidu xa 31, 34, 36, 47, 56, 62, 66, 68, 69 72 va 76°. K&t qua nay ciing phi hop véi
nghién ctru clia Musa va déng tac gia (2017) khi tdng hop ZnONPs bing phuong phap sol-gel.

Kich thwéc hat ché phdm Se-ZnONPs/B-glucan
Bang 1. Kich thwéc hat ctia ché pham Se-ZnONPs/B-glucan ché tao béng phwong phap chiéu xa

STT Tén 20 FWHM Kich thwéc hat (nm) Kich thuoe hat
trung binh (nm)
31,74 0,77 5,39
34,41 0,42 7,62
36,25 0,70 7,63
47,54 1,12 8,78
1 ZnONPs 56,58 1,01 8,82 10,49
62,86 1,04 10,55
68,00 1,75 11,74
72,59 0,68 14,33
76,91 1,31 19,58
23,47 0,29 25,68
29,66 0,21 27,57
41,32 0,30 27,99
2 SeNPs 29,52
43,61 0,29 28,59
45,75 0,33 29,29
51,69 0,29 37,98

Trong nghién ctru nay, kich thwéc hat cia ché phdm dwoc xac dinh bang gian d XRD dwa trén phwong trinh
Debye - Scherrer. Kich thwéc hat trung binh clla Se-ZnONPs/B-glucan ghi nhan tir bang 1 la khoang 17 nm va c6
phan b6 kich thuwéc tlr 5-38 nm. Bén canh d9, kich thwéc hat cia ZnONPs va SeNPs trong ché phdm ciing dwoc
xac dinh 1an lwot 12 10,49 va 29,52 nm. Hon ni¥a, cac két qua phan tich dwoc tir hinh 3, 4 va bang 1 cho thy da
tdng hop thanh céng ché phdm Se-ZnONPs/B-glucan & cap do nano.

Hoat tinh bat géc tw do DPPH
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Hinh 5. Kha ning bat géc tw do cia cac mau B-glucan, SeNPs/B-glucan, ZnONPs/B-glucan va Se-
ZnONPs/B-glucan chieu & lieu xa 10 kGy
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Két qua tr hinh 5 cho thay kha nang khang oxy hoa cua cac mau B- glucan SeNPs/B-glucan, ZnONPs/B-glucan
va Se-ZnONPs/B-glucan tang khi gia tang nong d6 thir nghiém. Két qua nay cling cho thdy méau Se-ZnONPs/B-
glucan cé kha nang bat géc tw do cao hon han cac mau con lai. Cu the ché phdm th&r nghiém & nong d6 0,075 -
0,25 mM cé hoat tinh khang oxy héa Ian lwot la 10,19 va 57,23%. &' ndng d6 0,2 mM thi hoat tinh bat gbc tw do
DPPH cua ché pham cao hon cac mau g- glucan, ZnONPs/B glucan va SeNPs/B-glucan lan lwot la 37,6; 25,2 va
21,8%. O tai ndng do 0,25 mM thi kha nang bat gdc tw do cla ché pham gap ~2 lan so vé&i cac mau ZnONPs/B-
glucan, SeNPs/B-glucan. Tl d6, c6 thé thay rang viéc tao ra ché phdm véi sy két hop cda hai loai nano (SeNPs
va ZnONPs) d& cho thay hiéu (rng cdng gop cla ching va cao hon han khi tdng hop vat liéu nano don thanh
phan. Sy két hop nay da lam gia tdng cac hat nano c6 trong ché pham dan dén gia tang cac hoat dong bé mét
hay cac electron bé mét clia Se-ZnONPs da ghép cap véi gbc tw do DPPH. Theo dé, viéc bao boc B-glucan bén
ngoai cac hat Se-ZnONPs ciing da gép phan trung hoa cac gbc tw do bang cach cho nguyén t& hydro. Ngoai ra,
nong dé trung hoa 50% géc tw do DPPH (gia tri ICso) clia Se-ZnONPs/B-glucan ciling dwoc xac dinh & 0,22 mM.
Két qua nay cling phu hop véi cong bd trwdc day cla Dung va ddng tac gid (2021) khi cho réng ndng d6 ché
pham cang cao thi hoat tinh khang oxy héa cang ting.

KET LUAN

D4 ché tao thanh céng ché phdm Se-ZnONPs/B-glucan bang phwong phap chiéu xa tia gamma Co-60 véi kich
thwéde hat trung binh dwoc xac dinh tir gidn d& XRD la ~17 nm. Se-ZnONPs/B-glucan ché tao dwoc c6 kha nang
khang oxy hoa (57 23%) cao hon h&n cac mau SeNPs/B-glucan (29, 63%) ZnONPs/B-glucan (24,87%) va -
glucan (16, 47%) & cung nong dd thir nghiém 1a 0,25 mM. Tl nhirng két qua dat dwoc cé thé thay che pham tbéng
hop dwoc voi sy két hop cla hai loai nano cho hoat tinh khang oxy héa cao va cao hon han cac mau nano don
thanh phan, day dwoc cho la ché pham rat c6 trién vong dé phat trién lam thuc phdm bao vé strc khée.

L&i cam on: Chan thanh cdm on 61 Trung tam Céng nghé Sinh hoc Thanh phd Hé Chi Minh da tai tro toan bg kinh phi cho
nghién cuzu ndy.
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STUDY ON THE PREPARATION OF Se-ZnO IN B-GLUCAN
BY IRRADIATION METHOD

Nguyen Van Linh, Nguyen Thanh Vu, Nguyen Thi Ngoc Anh,
Phan Le Tram Anh, Le Thanh Giau, Le Quang Luan
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SUMMARY

The colloidal solution of (Se-ZnONPs) nanoparticles stabilized in g-glucan (Se-ZnONPs/g-glucan) with particle
size about 17 nm was successfully prepared by gamma ray (Co-60) irradiation. The UV-Vis spectrum showed
that the maximum absorption peaks of zinc oxide nanoparticles (ZnONPs) was found at 354 nm. In addition, the
analysis results from (FTIR) Fourier Transform Infrared Spectrophotometer spectra also indicated that the
oxygen atom in (COQO), and (OH) groups played an important role in stabilizing the Se-ZnONPs in the product.
Besides, the crystalline structure of Se-ZnONPs/S-glucan sample was analyzed by X-ray diffraction (XRD) and
its particle size was calculated based on XRD pattern. Furthermore, the Raman spectral analysis results of Se-
ZnONPs/fS-glucan indicated that the optical phonon mode of selenium nanoparticles (SeNPs) and ZnONPs were
observed at 250 and 422 cm™, respectively. The antioxidant activity of Se-ZnONPs/A-glucan product was higher
than this of SeNPs stabilized in g-glucan (SeNPs/f-glucan), ZnONPs stabilized in g-glucan (ZnONPs/f-glucan),
and p-glucan. In addition, the ICs, value of Se-ZnONPs/S-glucan was determined to be about 0.22 mM. The
results above revealed that Se-ZnONPs/s-glucan product prepared by gamma irradiation method has potential to
be applied as health protection food.
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