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TOM TAT

Nghién ciru nay dwoc thuc hién nham muc dich tao nhii tuong nano dau
neem bang phuwong phép diém déo pha, két hop véi nano silica va xdc dinh
hiéu qud khdng Pyricularia oryzae. Céc yéu t6 anh hudng dén qud trinh
tao hé nhii da dwoc khdo sat nhu ty I¢ dau neem va chdt hoat dong bé mdt,
tylé chdt hoat dong bé mat, tylé dau neem, ty 1é nano silica va chon dwoc
1y 16 tot nhat o diéu kién khao sdt danh gid cac chi tiéu héa ly. Két qua hé
nhii twong tot nhat véi thanh phan bao gom 20% dau neem, 20% Tween
80, 60% nudc cat, 0,5% nano silica. Két qua kich thuée hat trung binh,
chi s6 da phan tan, do nhét, do duc, pH cua hé nhii lan luot la 154,8 nm,
0,233, 21,5 ¢P, 51,18 cm™., 6,2, 6n dinh & nhiét d6 phong sau 2 thang bdo
quan. Két qua nhii twong cé hoat tinh khang nam tot va hiéu qua irc ché
dat 80%; 78,26%; 76,02% ¢ nong do 10 puL/mL sau 3, 6, 9 ngay. Ket qud
nghién ciru cho thdy nhii tiwong cé tiém ndng thay thé thudc diét nam tong
hop hoa hoc.

Tir khoa: Dau neem, diém ddo pha, nano silica, nhii twong nano

ABSTRACT

This study aimed to prepare a neem oil nanoemulsion using the emulsion
phase inversion method, to incorporate silica nanoparticles, and to
determine their antifungal efficacy against Pyricularia oryzae. We
investigated the factors affecting nanoemulsion formation, including the
neem oil to surfactant ratio, surfactant concentration, neem oil
concentration, and silica nanoparticle content, and selected the best
proportion under survey conditions to evaluate its physicochemical
properties. The results showed that the best nanoemulsion had a
composition of 20% neem oil, 20% Tween 80, 60% distilled water, and
0.5% silica nanoparticles. The results for the particle size, polydispersity
index, viscosity, turbidity, and pH of the formulation were 154.8 nm,
0.233, 21.5 ¢P, 51.18 cm!, and 6.2, respectively, and the formulation
remained stable after two months of storage at room temperature. The
nanoemulsion exhibited good antifungal activity, with inhibition rates of
80%, 78.26%, and 76.02% at a concentration of 10 uL/mL after 3, 6, and
9 days, respectively. This study suggests that nanoemulsion could
potentially replace synthetic chemical fungicides.

Keywords: Emulsion phase inversion, nanoemulsion, neem oil, silica
nanoparticles
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1. GIOI THIEU

Bénh dao 6n lua do nim Pyrzcularza oryzae
(Magnaporthe oryzae), gy ra mdi de doa déng ké dbi
v6i san xuét lha gao toan cau. Nam ¢6 thé gay hai cho
nhiéu bd phén cia cay lua, bao gom cala vabong lua,
dan dén nang suat va chét lugng giam dang ké. Nguoi
ta wéc tinh rang khoang 5% san lugng laa hang nim
bi mat do bénh nay, tao ra thach thirc 16n ddi véi an
ninh lvong thuc toan ciu (Perumal et al., 2021;
Savary et al., 2019). Viéc sir dung thudc diét ném hoa
hoc trong kiém soat bénh dao 6n ¢6 thé gay ra van de
vé mdi truong va stc khoe con nguoi. Trén thyc té,
ndng dan thudng c6 xu hudng st dung liéu lugng cao
dé dat hiéu qua nhanh chong, didu nay khong chi tiéu
diét cac loai con tring ¢ lgi ma con thuc ddy su phat
trién cia hién twong khang thuéc & nim gdy bénh.
Trude nhimg thach thuce do, cung voi nhu cau ngay
cang cao cua thi truong ddi voi san phim néng
nghiép an toan va dinh hudng phat trién nong nghiép
bén viing, viéc chuyén doi tir thudc hoa hoc sang cac
ché pham sinh hoc c6 ngudn gdc tu nhién, an toan,
hi€u qua va than thién v6i moi truong dang tré thanh
xu hudng tit yéu. Dau neem thu dugc bang phuong
phap ép lanh chira mot phtrc hop cac hop chit hoat
tinh, trong d6 cac limonoid nhu azadirachtin, nimbin
va salannin 13 nhimg thanh phan chinh (Kala et al.,
2019). Azadirachtin dugc xem 1a hoat chét quan
trong nhét, thé hién ca kha nang kiém soat con trung
va co hoat tinh khang nim phd rong, hidu qua trong
viéc e ché nhiu loai ndm gdy bénh thyc vat
(Ramadhany et al., 2021). Tuy nhién, viéc ung dung
diu neem gap mét ) han ché do tinh ky nude, d6 bay
hoi va kha nang phan huy quang hoc, 1am gidm hiéu
qua va do bén clia san phﬁm. Mat khac, nano silica s&
hitu do xdp cao, kich thudc hat nhé va dong déu, gitp
tang cuong kha nang phan tan trong cac hé dung dich
(Azzahra et al., 2020; Khattak et al., 2023). Tinh chét
hoéa hoc ciia nano silica thé hién qua kha nang twong
tac manh vai cac phan tir khac, déc biét 1a trong vai
trd lam chét 6n dinh giao dién trong cac hé nhii trong
(Qu et al., 2022). Bé khic phuc nhitng nhuoc diém
nay, cac nghién ctru dang duoc thue hién nham tap
trung phat trién cac cong thirc ché tao nhii twong nano
nham ting cuong d6 on dinh, kha nang hoa tan va
hiéu qua cia dau neem. Cong nghé nano va vi nhii
hoa hira hen t6i wu hoa tiém ning cia dau neem két
hop v6i nano silica trong kiém soat nam bénh, quan
ly dich hai tong hop va noéng nghiép hitu co, huéng
t6i nén néng nghiép bén vimg. Két qua nghién clru
do de Castro e Silva et al. (2019) da chi ra rang nhil
tuong nano diu neem, véi kich thude hat cuc nho, 1a
mot cong cy manh me trong vi¢c chéng lai cac bénh
nam Aspergillus flavus va Penicillium citrinum. Cach
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thirc hoat dong cuia nhii tuong nano dau neem 1a pha
hiry mang té bao ndm va pha v& qué trinh phat trién
cua chung (de Castro e Silva et al., 2019). Do tinh an
toan va hiéu qua cia no6, nhii twong nano dau neem
két hop v6i nano silica ¢6 thé 1a mot giai phap thay
thé day hira hen cho cac loai thudc hoa hoc truyén
théng, gop phin bao vé mdi truong va an toan cho
nguoi tiéu dung. Phuong phap diém dao pha
(Emulsion phase inversion— EPI) la m¢t phuong phap
tao nhil twong nano ning luong thap dua trén sy dao
pha cia h¢ & nhiét do cd dinh, thuong 1a nhiét do
phong. Su dao pha nay dugc thyc hién nho sy thay
d6i ty 1¢ thanh phan pha dau va nudc trong hé nhii
(Hien et al., 2021). Tai Viét Nam, viéc thuc hién cac
nghién ctru vé nhii twong nano tir dau neem két hop
v6i nano silica con han ché va chua duogc khai thac
hiéu qua cac wu diém cau tric x6p cla nano silica
trong viéc tai lugng 1on hoat chét azadirachtin.
Nghién ctru nay dugc tién hanh nhim muc tidu ché
tao nhii trong nano dau neem két hop vai nano silica
dwa trén cac dac tinh hoa ly, dong thoi danh gia hiéu
qua khang nam Pyricularia oryzae (P. oryzae). Qua
do, két qua nghién ctru giup hudng ti phat trién mot
ché pham sinh hoc an toan, hiéu quéa, gop phan bao
vé moi trudng, nang cao chét lwong ndng san va thic
day tmg dung trong nong nghiép hiru co, néng nghiép
bén ving.
2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Dau neem dugc mua tir Trung tim Théng tin tmg
dung tién bo Khoa hoc va Cong nghé Ninh Thuén.
Céc chit nhil hoa sir dung Polyoxyethylene sorbitan
monooleate (Tween 80), sorbitan oleate (Span 80)
xuét xtr Xilong, Trung Qudc. Nano silica dugc cung
cép boi cong ty Biosilico, Viét Nam.

Chung nam P. oryzae dugc cung cap tir Vién Loa
Podng bang song Ciru Long. Méi truong nudi ciy
PDA (Merck).

2.2. Panh gia nguon nguyén liéu dau neem va
nano silica

Dau neem dugc danh gia mot sb dic tinh cam
quan: mau sic, mui, trang thai. Ham luong hoat chat
chinh Azadirachtin dd duogc xac dinh, glri miu tai
Cong ty Eurofins Sic ky Hai Dang.

Cam quan nguyén liéu dd dugc danh gid, bao
gém: mau sic, trang thai. Kich thudc hat nano silica
dugc xac dinh bang phuong phap DLS (ibrahim et
al., 2023).
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2.3. Phwong phap ché tao hé nhii twong dau
neem két hgp nano silica bang phuong
phap diém dao pha

He¢ nhil twong dugc tao thanh bing phuong phap
diém dao pha duoc cong b boi Hien et al. (2021) c6
stra d6i. Pau tién cac chit hoat dong bé mat gom
Tween 80, Span 80 va dau neem duoc bd sung theo
ty 1¢ phan tram thé tich & Bang 1, khudy hdn hop voi
téc do 700 vong/phit trong 30 phat bang thiét bi may
khudy diia dé tao thanh hdn hop dong nhat. Tiép tuc,
nude cat dugc bd sung vao hdn hop bang cach nho
ting giot vao pha phén tan vao hdon hop trén vai toe
d6 0,5 - 1,0 mL/ phut va khudy bang may khudy diia
& tbc d6 800 vong/phut dé di 100% thanh phan hé
nhil, trong 20 phat. Qua trinh dugc thyc hién & nhiét
do phong. Hon hop sau d6 dugc bao quan trong 24
gid dé 6n dinh true khi tién hanh cac phéan tich

tiép theo.
2.3.1. Khao sat ty l¢ ddu neem va chét hoat dong

bé mat

Nong d6 pha dau va chat hoat dong bé mit trong
hé nhii 1a hai trong s6 cac yéu t6 quan trong anh
huong dén hinh thai nhii twong va déc tinh ctia nhii
tuong. Céc ty 1& thanh phan dugc thé hién ¢ Bang 1.

Bing 1. T§ 1¢ cac chit thanh phin

Ty 1é dAu neem:chét hoat

Nghiém thirc dong bé miit (%)
1 20:10
2 20:20
3 20:30

Trong d6 chét hoat dong bé mit bao gom hdn hop
Tween 80 va Span 80 c6 ty 1¢ thanh phan thé tich
tuong tmg 1a (60:40 v/v). Nude cit duoc bd sung du
100% vao hdn hop dau neem va chét hoat dong bé
mit dé tao thanh hé nhii twong hoan chinh. Nghiém
thae 1, 2, 3 twong tng voi cong thire CT1, CT2, CT3.

2.3.2. Khdo sdt ty Ié chat hoat déng bé mdt

Chét hoat dong bé mat lam giam strc cang bé mat
cua hé thong dau - nudc va tac dung dang ké trong
viéc giam kich thudc giot cua hé nhil.

Thi nghiém dwoc thuc hién dé khao sat sy anh
hudng cua ty 1¢ giita hai chat nhii héa non-ionic ¢
chi s6 HLB khac nhau: Tween 80 (HLB = 15,0) —
Span 80 (HLB = 4,3) dén hiéu qua tao hé nhii (Safaya
& Rotliwala, 2022). Ty 1¢ chat hoat dong bé mit
Tween 80 va Span 80 trong cac nghiém thirc thay d6i
voi ty 1€ 1:0; 1:1; 0:1 twong Gng v6i cong thuc CT4,
CT5, CTé.
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2.3.3. Khdo sdt nong d ddau neem trong hé nhii

Ty 1& chit hoat dong bé mat tot nhat ¢ diéu kién
khao sat trong thi nghiém 2.3.2 dugc sir dung dé khao
sat nong d6 dau neem thich hop. Ty 1é diu neem trong
c4c nghiém thire thay d6i véi ndng do 10%, 20% va
30% twong g voi cong thire CT7, CT8 va CT9I.

2.3.4. Khdo sdt nong dg nano silica

Sau khi t6i wu thanh phan, ty 1& dau neem va chat
hoat dong bé mat. Viéc khao sat nong do nano silica
tlep tuc duoc thuc hién dé tao hé nhii tdt nhét & diéu
kién khao sat.

Sau khi ché tao nhii tuong dau neem, nano silica
& cac ndng d6 1an lugt 12 0,5%, 1% va 2% (w/v) duge
bd sung vao nhil twong dau neem, khudy bang méay
khudy diia toc d6 khudy 800 vong/phut trong 15 phut
dé tao thanh hé nhii nano hoan chinh tuong g voi
cong thire CT10, CT11 va CT12.

Panh gia cac két qua thi nghiém: Hé nhii twong
sau ché tao dugc danh gia theo cac chi ti€u: tinh chat
cam quan, d¢ duc mau, kich thudc giot va chi so da
phan tan. Sau d6 hé nhii trong tot nhat dugc chon &
diéu kién khao sat danh gia tinh chat hoa ly va danh
gia hiéu qua khang nam P. oryzae.

2.4. Panh gia cac tinh chit cia hé nhii twong

dau neem két hgp nano silica

2.4.1. Danh gia cam quan

Hé nhii twong sau ché tao duoc giit on dinh 0 nhiét
d6 phong trong thoi gian lan luot 24 gio, 1 tuan va 2
tuan quan sat cac diéu kién khong 6n dinh nhu tao
kem, ling, keo tu, két dinh va tich pha. Viéc quan sat
duoc thuc hién bé‘mg mét vé mau séc, trang thai, do
ddng déu cua miu.

2.4.2. Xdc dinh dj nhot

PO nhét cua ché phém duoc xac dinh béng may
do do nhot Brookfield & nhiét d phong. Phép do
duoc thuc hién 3 lan. Hon hop nhil hoa c6 d nhét
cang cao thi kha ning phan tan ctia hon hop nay cang
giam (Ramadhany et al., 2021).

2.4.3. pH nhii twong

Hé nhii tuong dugc do pH bang may do pH
(Horiba F71R — Nhat Ban).
2.4.4. Xac dinh do duc

Hon hop nhil héa duge xac dinh d6 duc thong qua
viéc xac dinh d¢ hap thu & bude song 600 nm bang
may do quang phd. P duc thu dugc bang phuong
trinh sau:

2,303 X ABS

Do duc (cm™) = (Hien & Dao, 2021)
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Trong d(’)‘; - ABS la do hép thu duogc do béng may
do quang pho

— L (1 cm) la d6 dai dudng tan xa
2.4.5. Pdnh gid cdu triic hat va thé zeta

Po tan xa anh sang dong hoc - Dynamic Light
Scattering (DLS): phan b kich thudc hat, chi sb da
phan tan, thé zeta ciia nhii trong duoc xac dinh bang
phuong phap DLS trén may DLS-Horiba SZ-100
Nanoparticle Analyzer, Horiba, Nhat Ban. Mau nhii
tuong nano dugc danh gia lai sau hai thang luu trir.

2.4.6. Danh gia do on dinh nhiét dong hoc

Mau duogc trit trong ca 2 muc nhiét d6 néng-lanh
tuc 1a 4°C va 45°C, trong 48 gio va 2 muc nhiét d
dong bang - ra bang tuc la -21°C va nhiét do phong,
trong 48 gid. Sau d6, cac cong thuc dugce ly tam &
3600 vong trong 30 phut (Igbal et al., 2019).

2.5. Panh gia hiéu qua khang nim P. oryzae
ciia h¢ nhii twong dau neem ket hgp nano
silica

Chung nim P. oryzae dugc nudi cay trén moi
truong PDA ¢ 30°C trong 72 gi¢. HE nhil trong ¢ cac
nong d6 khac nhau (10; 5; 2,5; 1,25; Q,625; 0,312
pL/mL) dugc pha lodng véi nude cat. Poi chiing &m
la nudce cat. Sau do, 0,5 mL nhil tuong & cac nong do
trén duoc tron v6i 4,5 mL moi truong PDA. Sau do,
tan nam dugc dat trén moi truong PDA. Cac dia dugc
u ¢ nhiét d6 phong. Theo doi sy phat trién ciia nam
va xép dinh tinh hiéu qua dya vao viéc do duong kinh
tan nam sau cac thoi gian khac nhau. Hiéu qua trc che
nam cua nhi twong duoc tinh theo ty 1¢ phan tram Gc
che (PI):

PI (%) =(DC-DT)/DCx100

Trong do: - DC la duong kinh cua tan nam trong
dia d6i chung

— DT la duong kinh cta tan nam trong dia hé
nhil tuong.

2.6. Xirly s6 li¢u

Thi nghiém dugc tién hanh 13p lai 3 1an va s6 ligu
két qua trung binh cua cac lan thi nghiém, sy khac
biét gitta cac so li¢u thong ké dugc tinh bang phan
mém Excel 2016 va phan mém SPSS Statistics 26.

3. KET QUA VA THAO LUAN

3.1. Két qua danh gia ngudn nguyén li¢u diu
neem va nano silica

Diu neem la chat long c6 mau vang nau, c6 mui

hang déc trung. Ham lugng Azadirachtin dat dugc
273 mg/kg.
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Nano silica dang bot mau trang. Két qua phan tich
DLS cho thay hat nano silica c6 kich thudc trung binh
1a 101,4 nm.

3.2. Két qua khao sat cic thanh phin dé ché
tao hé nhii twong bang phwong phap diém
dao pha

3.2.1. Két qua khao sat ty ¢ dau neem va cht

hoat dong be mat

Hinh anh h¢ nhii twong tao thanh cta cac cong
thirc duge thé hién ¢ Hinh 1. Két qua cam quan cho
thdy cong thirc CT3 sau khi ché tao c6 trang thai dic
sét, cac cong thic CT1, CT2 mau tréng stra, dung
dich dang 16ng, nhii tuong déng nhét. Mt khac, CT1,
CT2 c6 d6 duc twong g 1a 284,72 cm’'; 287,45 cm
! thap hon so v&i CT3, khong c6 su khac biét y nghia
thong ké (Bang 2). Vi vay, CT1, CT2 dugc do kich
thudc hat bang phan tich DLS.

Z-average: 253,4 nm

Z-average: 275,0 nm
PI: 0,320 10p <o PLO1SS
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10 100 1000 10000
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Hinh 1. Két qua hinh anh cac cong thirc CT1,
CT2, CT3 sau ché tao va két qua phan tich DLS
cia CT1, CT2

Bang 2. Két qua do duc cia cac cong thirc

Cong thirc Po duc miu (cm™)
CT1 284,722 £ 0,06
CT2 287.45%+ 0,02
CT3 377,86 + 0,02

Ghi chii: Céc sé trung binh trong cung mét cét duoc theo
sau boi {nét hodc nhiéu chir cdi khdc nhau thi khac biét qua
phép kiém dinh Duncan ¢ murc y nghia p < 0,05.

Két qua cho thdy CTI1, CT2 c6 kich thudc hat
trung binh lan luot 1a 275 nm va 259,4 nm, trong d6
CT2 c¢6 kich thude nhd hon so voi CT1 va chi s6 da
phan tan dat 0,155 < 0,3 cho thdy hé 6n dinh hon so
v6i CT1. Vi vy, ty 1¢ ddu neem va chat hoat dong bé
mat dugc chon 1a (20:20) trong cong thie CT2 dé
khao sat ty 1¢ chat hoat dong bé mit.
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3.2.2. Két qua khao sat thanh phn va ty I¢ chdt
hoat dong bé mat

Két qua cam quan cho thdy CT4, CT5 sau khi ché
tao c6 mau trang sita, dung dich dang 16ng, nhil trong
déng nhét, cong thirc CT6 co trang thai dic sét khong
bén viing khi tao nhii twong kiéu dau/nuéc nén cac
cong thirec CT4, CTS phu hop tao thanh h¢ nhii tuong
(Hinh 2). Vi vay, cac cong thirc CT4, CT5 tién hanh
do DLS.

Z-average: 119,1 nm Z-average: 282,8 nm

g P1:0,172 100 K,j1UPI:O,355
] cT4
1219 -
1 -75 e
8l I~ &
4 -50 i
o o o 4
Gl :25
1 r 2
— T 01—
10 100 1000 10000 10 100 1000 10000
x (nm) x (nm)

Hinh 2. Két qua hinh anh cac cong thirc CT4,
CTS5, CT6 sau ché tao va két qua phan tich DLS
cia CT4, CT5

Nghién ctu cua Gharibzahedi and Sara
Mohammadnab (2016) cho thay viéc phan tich twong
quan cho cac gia tri do duc co lién quan véi dudng
kinh giot ciia cling mot hé nhii. Piéu nay chimg minh
rang hé nhii twong chira cac giot kich thudc nho co
gia tri d6 duc thép (Gharibzahedi & Mohammadnabi,
2016). Vi vay, trong nghién ciru nay, d6 duc dugc sir
dung nhu mot trong cac thong sé do do duc va danh
gia tinh chét cua hé nhil tao thanh.

H¢ nhii twong tao thanh cé trang thai duc dugc do
d6 duc ¢ budc song 600 nm sau 1 ngay ché tao tai
nhiét do phong. Gia tri do duc ctia cic mau hé nhil
tuong & cong thirc CT4 co do duc mau thap nhit 1a
14,84 cm™ trong 3 cong thic CT4, CTS5, CT6, gitta
cac cong thirc co sy khac biét co ¥ nghia théng ké
(Bang 3). Két qua do kich thudc hat bang k¥ thuat
DLS cho thdy cong thirc CT4 ¢6 kich thudc hat trung
binh, chi s6 da phan tan 1an luot 12 119,1 nm va 0,172
thdp hon so véi cong thirc CT5.

Chi s6 da phan tan (PdI) 1 mot trong nhiing yéu
t6 quan trong anh huong dén céc tinh chét 1y hoa va
churc nang cia nhii twrong nhu do 6n dinh. Gia tri Pdl
cao hon (> 0,7) chi ra mic d6 ddng nhét thap cta nhii
tuong voi sy phan bd rong rii cua kich thude hat,
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trong khi gia tri PdI thap (< 0,3) chi ra nhii twong
phan tan don cyc ky 6n dinh (McClements, 2012). Vi
véy, ty 1& thanh phan chét hoat dong bé mit Tween
80 va Span 80 cho thay ty 1& 1:0 dwoc xem la ty 18 tdt
nhit & diéu kién khao sat trong cong thirc CT4 dugc
cb dinh dé khao sat ty 1¢ dau neem tiép theo.

Bang 3. Két qua d§ duc ciia cac cong thirc

Cong thirc Pj duc miu (cm™)
CT4 14,842+ 0,001
CTs 207,27+ 0,03
CTé6 365,58°+ 0,004

Ghi chii: Céc sé trung binh trong cung mét cét duoc theo
sau boi mot hodc nhiéu chir cai khdc nhau thi khac biét qua
phép kiém dinh Duncan ¢ mirc y nghia p < 0,05.

3.2.3. Két qua khao sat nong dp dau neem

Két qua cam quan cho thdy CT7 va CT8 sau khi
ché tao c6 mau trang sita, dung dich dang long, nhii
turong dong nhét, cong thirc CT9 c6 trang thai dic sét
mau vang nén céac cong thirc CT7, CT8 phu hgp tao
thanh h¢ nhii twong (Hinh 3). Vi vay, cac cong thuc
CT7, CT8 tién hanh do DLS. Két qua do do duc mau
CT7 c6 d6 duc mau 1a 15,52 cm™! thdp hon so vdi
cong thue CT8, CT9 (Bang 4).

Bang 4. Két qua d duc cia cic cong thirc

Cong thirc Po duc miu (cm™)
CT7 15,522+ 0,005
CT8 18,59+ 0,003
CT9 46,06 + 0,002

Ghi chii: Céc sé trung binh trong cung mét cét duoc theo
sau boi {nét hodc nhiéu chir cdi khdc nhau thi khac biét qua
phép kiém dinh Duncan ¢ murc y nghia p < 0,05.
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Hinh 3. Két qua hinh anh cac cong thirc CT7,
CTS8, CT9 sau ché tao va két qua phan tich DLS
cia CT7, CTS8

Két qua khao st ty 1¢ dau neem & ndng do 10%,
20% va 30% cho thay dau neem & nong d9 20% trong
cong thirc CT8 ¢6 gia tri kich thudc hat trung binh va
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chi s6 da phan tan PdI thip hon so v&i CT7 lan luot
la 144,1 nm va 0,181 < 0,3 tao hé nhii trong phan tan
t6t va On dinh so vdi cac cong thirc CT7, CT9 (Hinh
3). Vi vay, cong thirc CT8 nhii twong nano 1a ty 16 tt
nhit ¢ diéu kién khao sat bao gdm 20% dau neem,
20% Tween 80, 60% nudc cat trong tat ca cac cong
thirc khao sat. Do d6, cong thirc CT8 dugc st dung
dé ti wu ndng d6 nano silica.
3.2.4. Két qua khdo st nong d nano silica

Két qua cam quan cho thdy CT10, CT11, CT12
sau khi ché tao c6 mau tring sira, dung dich dang
long, nhil twong ddng nhat. Két qua do do duc cua
CT10 12 40,60 cm" thap nhit trong 3 cong thirc khao
sat va co6 su khac biét gilra cac cong thirc (Bang 5).
Céc cong thue CT10, CT11, CT12 dugc chuén bj sau
1 ngay bao quan ¢ nhiét d6 phong cho thay kich thudc
hat ctia cong thire CT10 1a 139,8 nm va nhd hon so
v6i 2 cong thire CT11, CT12 ¢6 ndong d nano silica
cao hon (Hinh 4). Chi s da pha tan cta cong thirc
CT10 dat 0,256 < 0,3 cho thdy hé 6n dinh hon so v&i
cong thire CT11, CT12. Vi vdy, cong thuc CT10 nhii
twong nano dugc chon dé thyc hién tiép cac danh gia
tinh chat hoa 1y va hiéu qua khang nim P. oryzae.

Biang 5. Két qua do d duc ciia cic cong thire

Cong thirc Pj duc miu (cm™)
CT10 40,60*+ 0,005
CT11 60,38+ 0,007
CT12 85,98¢ + 0,005

Ghi chii: Céc s6 trung binh trong cung mgt cét duoc theo
sau boi mot hodc nhiéu chir cdi khdc nhau thi khac biét qua
phép kiém dinh Duncan ¢ mirc y nghia p < 0,05.
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Hinh 4. Két qua hinh dnh cdc cong thirc CT10,
CT11, CT12 sau ché tao va két qua phéan tich
DLS cia CT10, CT11, CT12

3.3. Két qua danh gia cac tinh chit ciia h¢ nhii
twong dau neem ket hgp nano silica

~ Cong thire CT10 sau 2 thang ché tao, mau c6 mau

trang stra, dung dich long, déng nhat khong bi tach

16p hay tao kem. Két qua do do nhét cho thay mau hé
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nhil twong dat 20,9 cP + 0,1 & tde d6 60 vong/pht.
Sau 2 thang bao quan, d6 nhét ctia mau ting nhe 21,5
cP + 0,06. Sy gia ting nhe vé d6 nhét duoc cho 1a do
thé tich dau neem va chét hoat dong bé mat it hon
trong cong thirc. Theo két qua nay, cac giot ddu neem
d3 tang cudng cac ving giao dién, tao thanh cac chét
nhu azadiractin khong tan trong nudc ¢ dang long
(Shafig-un-Nabi et al., 2007).

H¢ nhii twong thu dugc c6 d6 pH 1a 6,1 + 0,1, véi
gia tri pH nay, hé nhil 6n dinh trong méi trudng gan
trung tinh nay lién két giira cac giot dau trong qué
trinh phan tan. Két qua do pH & nhiét d6 phong 14 6,2
+ 0,06 duy tri tinh 6n dinh vat Iy trong vong 60 ngay.

Két qua do do duc sau 1 ngay ché tao 1a 40,60 +
0,005. Sau 2 thang bao quan, nhi tuwong c6 do duc
ting lén dat 51,18 cm™ = 0,002. Do do, kich thuéc
hat trung binh cta h¢ nhii ciing tang 1én.

Vé kich thude hat trung binh ciia hé nhii twong
nano dat 139,8 nm, nhé hon dang ké so voi kich
thudc 196 nm (Safaya & Rotliwala, 2022). Dong
thoi, hé nhil twong ciing cho thay do dong déu cao
hon, thé hién qua chi s6 da phéan tan (PdI) 13 0,256 so
v6i khoang PdI 0,428 duoc ghi nhan trong nghién
ctru (Safaya & Rotliwala, 2022). Sau 2 thang bao
quan, kich thudc hat trung binh cua hé nhil taing nhe
tr 139,8 nm 1én dén 154,8 nm, cho théy hién tugng
cac hat nano cé xu hudng ty tap hop lai, cho théy su
6n dinh ctia nhii twong c6 bi giam tuy nhién van kha
6n dinh khi chi sé da phan (PdI) 14 0,233 nhé hon 0,3,
nhil trong nano phan tan don c6 d6 6n dinh cao (Hinh
5A). Kich thudc hat nho c6 thé ting theo thoi gian
thong qua phan g Ostwald-sy mat 6n dinh vat Iy
nay gay tu tdp hop thanh cac hat c6 kich thude 16n
hon. Kich thudce hat sau 2 thang trong nghién ctru nay
nho hon so véi nghién ctru Choupanian et al. (2017)
cho thay kich thudc hat trong cac cong thirc bao gdm
chét hoat dong bé mit polysorbate, dao dong duong
kinh tir 208+1,2 (N-PolyS1) dén 253+1,6 (N-PolyS2)
nm (Choupanian et al., 2017).

Do bén cia nhil tvong dugc kiém tra lai bang
phép do thé zeta. Thé zeta thé hién murc d6 ddy giita
cac hat tich dién cung déu gin nhau trong hé phan
tan. Thé zeta c6 gia tri >+30 mV hodc <—-30 mV dugc
coi 1a rat on dinh trong méi truong phan tan (Forim
et al., 2013). DPbi véi cac phén tr va cac hat da nho,
thé zeta cao (Am hoic duong) cho dd on dinh cao, hé
phan tan chdng lai sy keo tu. Két qua nghién ctru cho
thdy d bén thé zeta cia miu hé nhii trong nano c6
gid tri 22,9 mV, didu d6 cho thdy hé nhil twong c6 do
bén twong d6i thap (Hinh 5B). Dién thé zeta 30 mV
dugc xem tdi vu dé 6n dinh t6t cong thirc nhii trong
nano (Honary & Zahir, 2013). Két qua cho thiy do
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6n dinh cua cong thirc giam dan sau hai thang bao
quan.

Do 6n dinh ctia nhil twong nano dugc phan biét
v6i nhil twong do dé 6n dinh dong hoc cao hon va it
tach pha hon (Donsi & Ferrari, 2016). Nhil twong
nano 6n dinh vé mat vat ly 6 nhi¢t d0 phong ma
khong co su tach pha trong khi nhii twong khéng on
dinh, viéc duy tri kich thudc cua cac giot trong pham
vi nano c6 thé hoat dong nhu chat 6n dinh trong qua
trinh bdo quan. Sau khi ly tdm 3600 vong trong 30
phat, nhii twong nano 1a dung dich déu 6n dinh va
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ddng nhat, khong tach pha, & cac nhiét do khac nhau
4°C va 45°C, -21°C trong 48 gio. Niu et al. (2015) da
bao cao réng dd 6n dinh cua nhil tuong co thé cai
thién khi dién tich bé mat tang 1én, do lyc tao ra giira
c4c hat chéng lai qua trinh két bong va két dinh.Vé
d6 6n dinh, Qu et al. (2022) da chiing minh rang nano
silica, nho hép phu 1én giao dién dAu-nude, tao ra mot
16p bao vé ngan chan hién tugng hop nhit giot dau,
kéo dai thoi gian 6n dinh cta nhii twong 1én dén 10
ngay trong diéu kién khong c6 mudi.

Zeta Potential (Mean): 22,9 mV
Electrophoretic Mobility Mean: 0,000177 em2/Vs
3

x10
B

45

40-

35

30+

5 254

20+

154

10+

R s O R ) LR L L R RE LA A ) R LAty R e a ]
-150  -100 -50 0 50 100 150 200

Zeta Potential (mV)

Hinh 5. Két qua phan bé kich thwéc hat trung binh (A) va thé zeta ciia hé nhii tuwong (B) sau 2 thing
bdo quan

3.4. Két qua danh gia hi¢u qua khang nim
Pyricularia oryzae

Két qua hoat tinh khang nim P. oryzae trong diéu
kién in-vitro duoc thé hién trén Hinh 6 va Bang 6 cho
thdy nhii twong nano & cac ndng do khao sat tir 0,312
dén 10 pL/mL déu cho kha nang tc ché véi nam P.
oryzae. Puong kinh tan nim ¢ nghiém thirc nhii
tuong nano tir 5,33 dén 19,33 mm ¢ cac ndng d¢ khao
sat tir 0,312 pL/mL dén 10 pL/mL, trong khi cic mau
dbi chirng phat trién nhanh va duong kinh tan nam la
26,67 mm sau 3 ngdy. Két qua cho thdy c6 su khac
biét c6 y nghia thong ké giira cac nong do (gié tri p <
0,05) ¢ cac nghiém thuc nhil twong so voi nghiém
thirc ddi chung, tuy nhién khong co sy khac biét
théng ké gita ndng d6 5 pL/mL va 10 uL/mL; giita
noéng d6 0,312 uL/mL va 0,625 uL/mL sau 3 ngay.
Tuong tu, sau 6 ngdy, duong kinh tdn nam & cac nong
d6 khao sat tang 1€n dat tir 8,33 dén 29 mm va co su
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khac biét thong ké gitra cac nong do (gia tri p < 0,05),
ngoai trir ndng d6 5 pL/mL va 10 pL/mL. Sau 9 ngay
theo ddi, duong kinh tan nim tang 1én déng ké va ¢
su khéc biét c6 y nghia thong ké giita cac ndng do
(gi4 tri p < 0,05). Khi ting ndng d6 nhii twong nano
lén 10 pL/mL, kha ning wc ché nidm dat 80%,
78,26%, 76,03% sau 3, 6, 9 ngay theo doi, twong tu &
ndng d6 5 uL/mL, kha nang tc ché ndm dat 78, 75%,
76,52% va 71,23% sau 3, 6, 9 ngay. Trong khi nong
do thap nhat 0,312 pL/mL hiéu qua @rc ché nim giam
xuong dat 27,5%, 24,34% va 23,97% sau 3, 6, 9 ngay.
Két qua hiéu qua trc ché ndm cao hon so v&i nghién
clru Perumal et al. (2021) nhil tuong tir tinh dau tra
xanh & ndng d6 6000 pL/ dia petri c6 hiéu qua khang
nam Magnaporthae oryzae 1 58,82 = 1,2%. Két qua
nghién ctru khac cua Kalboush et al. (2025) cho thiy
nhii trong tir tinh dau dinh huong c6 hi€u qua khang
ndm P. oryzae 1 65,6% & noéng d6 250 ppm va
500 ppm.
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Bang 6. Két qua thir hoat tinh ciia nhii twong ddi véi ndm Pyricularia oryzae
Nong dd nhii twong

Pwong kinh phat trién ciia tin nAm P. oryzae (mm)

(pL/mL) Sau 3 ngay Sau 6 ngay Sau 9 ngay
Ddi chimg 26,67°+ 0,58 38,337+ 0,58 48,67¢+ 0,58
0,312 19,334+ 0,58 29,00°+ 0,00 37,00f+ 0,00
0,625 19,00¢ + 0,58 27,009+ 1,00 34,33°+£ 0,58
1,25 12,00° + 1,00 18,67°+ 0,58 27,004+ 1,00
2,50 10,00° = 1,00 12,33+ 1,15 16,00°+ 1,00

5 5,67* +£0,58 9,002+ 0,00 14,00°+ 1,00

10 5,332 +£0,58 8,332+ (0,58 11,672+ 1,52

Ghi chii: Cdc s6 trung binh trong cung mot ¢t duoc theo sau boi mot hodc nhiéu chit cdi khdc nhau thi khdc biét qua

phép kiém dinh Duncan & mirc ¥ nghia p < 0,05.

Th&i gian

00,312 yl/mL =0,625 ul/mL @125pul/mL @25 pul/mL B5ul/mL @10 pyL/mL

Hinh 6. Hiéu qua e ché nAm P. oryzae ciia nhii twong nano dau neem két hop véi nano silica
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4. KET LUAN

Trong nghién ciru ndy, viéc khao sat cac yéu t6
tao thanh hé nhii twong tir nhii tvong dau neem da
dugc thyc hién bang phuong phap diém dao pha két
hop véi nano silica. Két qua cho thdy mot sb yéu t6
anh huong dén qua trinh tao ra hé nhii tvong nhu ty
1¢ ddu neem va chét hoat dong bé mit, ty 1& chat hoat
dong, ty 1¢ dAu neem va ty 1¢ nano silica. H¢ nhi
tuong dau neem két hop véi nano silica 6n dinh da
dugc ché tao va c6 ty 1¢ tot nhat & diéu kién khao sat
v6i thanh phan tuong tng 1a 20% dau neem, 20%
Tween 80, 60% nudc, 0,5% nano silica cd kich
thudc hat trung binh 154,8 nm va chi s6 da phan tan
120,233, ¢6 d6 6n dinh sau 2 thang bao quan. Hé nhii
tuong nano c6 hoat tinh tot khang ndm P. oryzae giy
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