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Tém tat. Trong nghién ctru nay, vat liéu nano bac (AgNPs) duoc tdng hop bang phuong phép khtr héa
hoc v6i chét khtr 1a natri citrate va chat bao vé la alginate. Cac thong s6 anh huong t6i qua trinh tong
hop nano bac gom ndng do natri citrate, ndong do bac nitrate, nong d6 alginate va nhiét d6 cua hé phan
tng da dugce nghién ctru. Sy hinh thanh AgNPs, hinh thai va cdu tric cua vét liéu sau khi tong hop dugc
phan tich bang quang phd hdp thu phan tt, hién vi dién ti quét, hién vi dién tir truyén qua va nhiéu xa
tia X. AgNPs ¢ hiéu luc tic ché cao ddi v6i ndm Pyricularia oryzae gy bénh dao on trén ciy lua.
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Nguyen Thi Thanh Hai"", Ton Nu My Phuong!, Nguyen Thi Thu Thuy?, Tran Thai Hoa!

!University of Sciences, Hue University, 77 Nguyen Hue St., Hue, Vietnam
2University of Agriculture and Forestry, Hue University, 102 Phung Hung St., Hue, Vietnam

* Correspondence to Nguyen Thi Thanh Hai <nguyenthanhhai@hueuni.edu.vn>
(Received: 27 May 2019; Accepted: 11 November 2019)

Abstract. In this study, silver nanoparticles (AgNPs) were synthesized using the chemical reduction
method with sodium citrate as a reducing agent and alginate as a protecting agent. The parameters
affecting the synthesis of silver nanoparticles, namely silver nitrate concentration, alginate concentration,
sodium citrate concentration, and temperature of the reaction, were studied. The formation of AgNPs,
morphology, and structure of the synthesized materials were analyzed using UV-Vis spectroscopy,
scanning electron microscopy, transmission electron microscopy, high-resolution transmission
microscopy, and X-ray diffraction. AgNPs products have a high inhibitory effect on Pyricularia oryeza,

causing rice blast.
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1 Mo dau

Ngay nay, véi su tién b trong cong nghé
nano, mot s6 luong 16n vat liéu nano dang xuat
hién véi cdc tinh chat doc ddo va méd ra rat nhiéu
tng dung va co héi nghién ctru [1]. Vat liéu nano
bac (AgNPs) c6 nhiéu ddc diém ndi bat da khién
ching dugc tng dung rong rai trong cac linh viec
khacnhau nhu: y sinh [2], dan thudc [3], x&t ly nude
[4], nong nghiép [5]... AgNPs cling dwoc ap dung
trong muec in, chat két dinh, thiét bi dién t&, bot
nhdo... do d6 dan cao [6]. AgNPs thuong dwoc
tong hop bang cac ki thuat héa ly nhu: khtr héa
hoc[7], bttc xa tia gamma [8], vi nhii trong [9], dién
hoa [10], laser [11], thay nhiét [12], vi song [13] va
khtt quang hoéa [14].

Trong thoi gian gan day, nano bac da nhan
duoc sy chu y rdt 16n cua cac nha nghién ctu do
kha nang phong vé ddc biét ctia ching chdong lai
nhiéu loai vi sinh vat va cting do sy xudt hién cua
thudc chong lai cac loai khang sinh thuong duoc
stt dung [1]. Bac dwgc biét dén véi déc tinh khéng
khuan va da duoc st dung trong nhiéu nam trong
linh vuc y t€ cho cac ting dung khang khuan va
tham chi da cho thay ngan chéan su lién két cia HIV
véi t&€ bao chu [15]. Ngoai ra, bac da dugc sit dung
trong loc nudc va khong khi d€ loai bd vi sinh vat
[16, 17].

Co ché tac dung diét khuan cua AgNPs va
Ag* van con chua duogc hiéu biét mot cach day du.
Mbt s nghién cttu cho rang AgNPs c6 theé bAm vao
bé mat cia mang t€ bao vi sinh vat lam x4o tron
chitc ndng tham thau va ho hdp cta té€bao [18]. Cac
hat AgNPs kich thueée nho hon ¢ dién tich bé mat
16n sé mang lai hiéu qua diét khuén cao hon cac hat
AgNPs co kich thudc 16n [18]. Ngoai ra, cling co
thé AgNPs khong chi tuong tac véi bé mat cua
mang, ma con ¢ thé€ xam nhap vao bén trong vi
khudn [19]. Trong mot s6 nghién cttu khac, sy pha
huy t€ bao ¢6 thé do su twong tac cia AgNPs voi
cac hgp chéat chita phét pho va luu huynh nhw
DNA do bac ¢é xu hwdng c6 &i lic cao véi cac hop
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chat nhu thé [20]. Ion Ag* twong tac manh véi cac
nhom -SH trong cac phan tir sinh hoc d€ lam bat
hoat vi khuan [21]. Cac twong tac nhu vy trong
mang t& bao s& ngan chin su sao chép DNA dan

dén cai chét ctia vi khuan [22].

Bénh dao 6n, do ndm Pyricularia oryzae gay
ra, la mot trong nhitng nguyén nhan lam giam
nang suat lua nghiém trong nhat trén toan thé giéi
[23]. St dung thudc bao vé thuc vat d€ phong trie
bénh dao 6n thuong khong thanh cong va khong
mang lai hiéu qua kinh t€ vi loai ndm nay thuong
c6 kha nang bién di cao va tro nén khang thudc
[24]. Ngay nay, nang suat va chat luong nong san
c6 thé duoc cai thién bé“mg cong nghé hién dai, vira
6 thé dap ting nhu cau luong thuc ngay cang tang
cua thé giéi, dong thoi vira than thién véi moi
treong [25]. Ung dung céng nghé nano trong san
xudt néng nghiép la mot giai phap méi da duwoc
nghién cttu va ap dung thanh cong ¢ nhiéu nuwdc
trén the gidi [26].

Trong pham vi nghién cttu nay, chung toi tong
hop dung dich keo nano bac biang phuong phap
khtr hoa hoc. Qua trinh dwoc thuee hién bé“mg phan
tng khir AgNOs trong dung moi nuede voi chat khi
la natri citrate va chat bao vé la alginate. Phuong
phap nay cé wu diém la phan tng dién ra nhanh,
dé thuc hién va dé dang diéu chinh kich thudc va
hinh dang ctia hat nano bac. Kich thwdc hat nano
bac duoc diéu chinh boi cac thong s6 nhw nhiét d9,
nong do chat khir va ham lwong alginate. Vat liéu
AgNPs da tong hop dugc sit dung dé€ danh gia kha
nang khang ndm Pyricularia oryzae gay bénh dao 6n

trén cay lua.

2 Phuwong phap

2.1 Hoba chat va vat liéu

Bac nitrate tinh thé (AgNOs, 100%), natri
citrate (CsHsNasO7.2H20, 99,5%) c¢é nguodn goc ti
hang Merck (Dtxc), alginate ciia hang Kimica (Nhat

Ban), hoa chdt dung lam méi treong nudi cdy vi
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khudn: agar, peptone va cao thit cia hang Angel

(Han Qudc), nuwde cat 2 Tan.

Nguon Pyricularia oryzae dwgc phan lap tie
cay lua bi bénh dao 6n tai Thira Thién Hué va duoc
bao quan & phong nghién cttu bénh cay, BO mon
Bao vé thuc vat, Truong dai hoc Nong Lam, Dai

hoc Hué.

2.2 Pac trung vat liéu

Ph6 UV-Vis xac dinh dinh hdp thu cuc dai.
Tt dinh hap thu dic trung c6 thé khang dinh dung
dich diéu ché dwoc la dung dich nano bac. Ttr d6
dich chuyén cua cac dinh hdp thu cuc dai, c6 thé
du doan duoc sy tdng hoac giam kich thudc hat
nano bac trong dung dich sau qua trinh tong hop
[27]. Gian d6 nhiéu xa XRD xac dinh ciu tric tinh
thé ctia nano bac thu dwgc. Anh SEM, TEM va
HRTEM x4ac dinh hinh thdi cdu trac va kich thudc
cua vat liéu.

2.3  Téng hgp vat liéu

Can 0,3 g alginate cho vao binh tam giac
chtta 50 mL nuée cat. Hon hop duoc khudy cho téi
dong nhat trén may khudy tir gia nhiét. Sau do,
thém dung dich 0,5 mL AgNOs 50 mM vao dung
dich alginate d& tao hon hop. Gia nhiét va khuay
ttr manh hon hop dén nhiét d6 phan tng, sau dé
nho ti tr 0,5 mL dung dich natri citrate dé thuc
hién phan tng. Khi phan ting két thic, nhan biét
st tao thanh dung dich keo nano bac thu duoc cé
mau nau déc trung duoc kiém ching bang quang
phd hap thu phan tir UV-Vis va gian d6 nhiéu xa
XRD.

24  Panh gia kha ning khiang nim

Chung t6i danh gia kha nang khang ndm
bang cich nghién cttu anh huong ctia nong do
AgNPs dén sy sinh tredng cua ndm Pyricularia

oryzae.

Moi truong Potato Dextro Agar (PDA) c6 b
sung dung dich AgNPs vdi cac nong do 50, 70 va
100 ppm. Cac khoanh ndm 7 ngay tudi c6 duong
kinh 6 mm duoc cdy vao trung tam dia Petri (& =9
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cm) chita moi truong, nudi cdy ¢ 28 °C. Theo doi
duong kinh tan ndm P. oryzea sau 5 ngay nudi cay
[28]. Kha ndng khang ndm cta AgNps dugc xac
dinh nhu sau:

HLUC (%) = =2 %100
trong d6 HLUC la hiéu lyc e ché; D (mm) la
duong kinh khuan lac ndm trén méi treong PDA (
khong bd sung AgNPs (d6i ching); d la duong
kinh khuan lac ndm trén moi truong PDA ¢6 b6

sung AgNPs vdi cac nong dd khac nhau.

3 K&t qua va thio luan

3.1 Cac yéu t6 anh huéng dén qua trinh tong

hop vat liéu AgNps

Hinh 1 1a két qua UV-Vis cua keo nano bac
sau 75 phuat phan tng khi thay d6i cc thong sd:
nong do natri citrate (a), nong dd bac nitrate (b),
noéng do alginate (c) va nhiét d6 (d). Hinh 1 cho
thdy cac phS déu cé bude séng hap thu cuc dai nam
trong khoang ttr 420 nm dén 440 nm, la budc séng
hap thu dic trung ctia dung dich nano bac. Diéu
nay chiing té da co su tao thanh nano bac trong

dung dich phan ting [29].

Sau 75 phut phan ting, ching t6i thady pho
UV-Vis ctia mau c6 nong dd natri citrate 1 mM
(Hinh 1a) va néng d6 bac nitrate 1 mM (Hinh 1b)
6 cuc dai hap thu 16n nhat dong thoi peak hap thu
nhon hon va dinh hap thu ndm 6 budc séng ngan
hon so véi cac mau khac. Diéu nay cé nghia la cac
hat nano bac tao ra trong mau nay c6 kich thuéc
nho hon va dong déu hon so véi cac mau khéc [27].
Ttr d6 chang t6i két luan nong do natri citrate 1
mM va noéng do bac nitrate 1 mM la néng d¢ t6i wu.
Twong tu, Hinh 1c va 1d cho thdy nong d¢ alginate
0,3% va nhiét d6 90 °C la diéu kién phan tng t6i
uvu. Trong phan tng tong hop AgNPs nay thi
alginate dong vai tro la chat bao vé. Néu nong do
alginate nhoé thi sé khong du boc cac hat AgNPs

mdi tao thanh, do d6 chiing ¢ xu hudng két tu lai
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Hinh 1. Phé UV-Vis ctia keo nano bac sau 75 phuit phan tng khi thay ddi cac thdng so: (a) ndng do6 natri citrate:
0,25-1,25 mM (ndéng do bac nitrate: 1 mM; nong do alginate: 0,6%; nhiét d¢: 100 °C ), (b) ndng do bac nitrate: 0,8—
1,6 mM (néng do natri citrate: 1 mM; ndéng d0 alginate: 0,6%; nhiét do: 100 °C), (c) néng do alginate (noéng dd natri
citrate: 1 mM; néng d6 bac nitrate: 1 mM; nhiét do: 100 °C) va (d) nhiét d6 (n6ng d6 natri citrate: 1 mM; nong do
bac nitrate: 1 mM; nong d6 alginate: 0,6%)

v4i nhau tao thanh cac hat cé kich thuwéce 16n hon.
Nguoc lai, néu néng do alginate 16n qua sé lam d6
nhét cua dung dich phan tng 16n, do d6 1am can
tré phan ting khit Ag* thanh AgNPs.

Tl nhitng két qua thu duwoc trong qua trinh
khao sat cac yéu t6 anh huong dén qua trinh téng
hop keo bac nano chting t6i rat ra diéu kién t6i vu

dé tong hop vat liéu AgNPs (Bang 1).

Bang 1. Diéu kién dugc lya chon d€ tong hop

vat liéu AgNPs
Théng s6 Piéu kién t6i wu
Nbéng d6 bac nitrate 1 mM
Néng do alginate 0,3%
Nbng dd natri citrate 1mM
Nhiét d6 phan ting 90 °C
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3.2 Dactrung vat liéu

Hinh 2 trinh bay gian d6 nhiéu xa XRD ctia
vat liéu AgNPs. Chung t6i nhan thdy khi do XRD
& cac goc rong (20+80°), xudt hién 4 peak tinh thé ¢
céc gbc 20 = 38,1° (dna = 2,360 A); 44,2° (dwa = 2,044
A); 64,2° (dwa = 1,444 A) va 77,2° (dwa = 1,232 A),
tuong tng va4i cac mat (111), (200), (220) va (311)
trong cdu truc lap phuong tam mat (FCC) ctia kim
loai Ag (JCPDSCardnumber, 4-783) [30]. Diéu nay
cho phép khéng da c¢6 sy hinh thanh tinh thé bac
trong dung dich sau phan ting. Ngoai ra, con xuat
hién 1 peak tu trong khoang 20 = 20+30° day la
peak cta alginate v6 dinh hinh.

Két qua SEM va TEM trén Hinh 3 cho thay
cac hat AgNPs c6 kich thudc kha dong déu trong
khoang 20-40 nm.
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Hinh 2. Gian d6 nhiéu xa XRD ctia vat liéu AgNPs
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Hinh 3. Anh SEM va anh TEM cua vat liéu AgNPs

Anh HR-TEM trén Hinh 4 cho thdy cac hat
c6 kich thudc khoang 30 nm va cd cac stta song
song, chitng to day la cac tinh thé. Khoang cach
gitta cac stta trung binh 4 = 0,23 nm tuong tng voi
mit (111) ctia tinh thé Ag, xdp xi voi dia = 2,360 A
tai goc 20 = 38,1° trén gian d6 XRD cua vat liéu
AgNPs, chiing to cac hat tinh thé nay chinh 1a céc
tinh thé Ag.
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Hinh 4. Anh HR-TEM ctia vt liéu AgNps

3.3 Danh gia anh huéng ctia nong do AgNPs
dén sy sinh truéng caa ndm Pyricularia
oryzae

Anh huéng ctia nong d6 AgNPs dén duong
kinh tan ndm trong thi nghiém duwgc trinh bay ¢
Bang 2. Két qua cho thdy ¢ cac nong do AgNPs
khac nhau, kha nang sinh trwong va phat trién cua
soi ndm Pyricularia oryzae la khac nhau. Kich thuéc
tan ndm giam dan theo chiéu tang nong d6 AgNPs.
Duong kinh hé soi ndm & 5 ngay sau cay dao déng
tr 1 dén 80 mm; cac cdng thirc c6 sw khac nhau ¢
muc c6 y nghia thong ké. Trong dod, cong thirc doi
chiing c6 duong kinh tan ndm 16n nhat va cong
thitc néng d6 100 ppm c6 dwong kinh tan ndm nho
nhdt. Nhu vay co thé thdy, AgNPs c6 kha nang tc
ché su phat trién ctia ndm P. oryzae. Kha nang tic
ché thé hién t6t nhat ¢ moéi truong PDA ¢d b sung
100 ppm AgNPs.
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Bang 2. Hiéu luc tic ché cia AgNPs dén sinh trudng ctia ndm P. oryzae nudi cdy trén moi truong PDA sau 5 ngay ciy

Nong do AgNps (ppm) Duong kinh tin nAm (mm) Hiéu lwc tec ché (%)
0 80,0 0,00

50 36,5 54,38

70 29,3 63,38

100 17,9 77,63

Hinh 5. Anh huong ctia AgNPs dén sinh truong P. oryzae sau 5 ngay nudi cdy trén mbi truong PDA

4  Kétluan

Chung t6i da tong hop duoc dung dich keo
nano bac vdi chat khtr 14 natri citrate va chat bao vé
la alginate. Chung toi cting da khao khat cac yéu td
anh huéng gom nong do natri citrate, nong d6 bac
nitrate, néng do alginate va nhiét d6 dé€ dua ra
duoc diéu kién t6i wu ctia phan tng. Cau truc FCC

ctia dung dich keo nano bac, xac dinh bf?mg gian do6
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nhiéu xa XRD va phd UV-Vis cho thay cac hat nano
bac tao ra c6 kich thudc khdc nhau cho cac dinh hap
thu cuc dai khac nhau ttr 420 dén 440 nm. Hat nano
bac duoc tdng hop véi cac thong s tot nhat cd kich
thwdc trung binh trong khoang 20-40 nm. Vit liéu
AgNPs tong hop duoc c6 kha nang trc ché sy phat
trién cua ndm P. Oryzae v6i nong dd tdi uu la

100 ppm trong moi treong PDA.
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