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Bénh dao 6n do ndm Pyricularia oryzae va bénh chay bia 1a do vi khuan Xanthomonas oryzae pv.
oryzae gy ra 1a hai trong nhimng bénh hai quan trong lam giam nang suét laa trén toan thé gidi. Nghién
ctru nay duge thyc hién nhim bao ché nano nhi twong tir dich chiét 14 binh bat (Annona glabra) va sa
(Cymbopogon citratus), ddng thoi danh gia hoat tinh khang nim va khang khuan cta ché pham trong
diéu kién in vitro. Két qua cho thiy, nano nhii twong 14 binh bat va sa co kich thuéc hat 1an luot 1a 10,2
va 9,6 nm, chi s da phéan tan (PDI) thap (0,154 - 0,249), thé zeta tir 3,5 - 6,1 mV va pH dao dong tir
6,2 - 6,5, d0 nhot 8,0 - 8,5 cP, d6 duc 0,566 cm ™! va 0,181 cm ™!, khong xuét hién hién tuong léng hay
tach 16p. D6i v6i nAm Pyricularia oryzae, nano nhii trong 14 binh bat ndng dé 6% thé hién hiéu qua trc
ché manh véi ty 1¢ irc ché 56,37% 6 thoi diém 7 ngay sau khi dit khuan ty va trung binh dat 46,88%.
Nano nhil tuong sa ndng do 2% ciing cho hiéu qua twong dwong véi ty 1& tc ché trung binh dat
46,30%. Dbi voi vi khuin Xanthomonas oryzae pv. oryzae, nano nhii tuong 14 binh bat ndng d6 6% tao
dudng kinh vong v6 khudn 16n nhét (19,59 mm), tiép theo 1a nano nhii tuong sa nong do 6% (17,48
mm). Két qua nghién ctru cho thay, nano nhii trong tir 14 binh bat va sa c6 tiém nang mg dung nhu cac
ché pham sinh hoc than thién v6i méi trudng trong quan 1y bénh dao 6n va bac 14 trén lua, gop phan
giam sy phu thudc vao thude bao vé thue vat hoa hoc.

T khoa: Chdy ld, chdy bia ld, hoat tinh khdng ndm, hoat tinh khdng khudn, kiém sodt sinh hoc.

1. BAT VAN DE

Lua (Oryza sativa L.) 1a cay luong thuc quan
trong khong chi ¢ Viét Nam ma con nhidu qudc
gia khac trén thé gidi, cung cip ngudn lwong thuc
chinh cho hon mét nira dan sé thé giéi. Tuy
nhién, ning suit va chit luong lta bi anh huéng
boi nhiéu loai dich hai, trong do6 bénh dao 6n do
nam Pyricularia oryzae va bénh chay bia 13 do vi
khuan Xanthomonas oryzae pv. oryzae 13 hai
trong nhimg bénh hai nguy hiém nhat [1]. Hai
bénh nay gay thiét hai ning suit tir 10 - 30%,
tham chi 1én dén 50% trong diéu kién dich bénh
bung phat. Hién nay, bién phap quan ly chi yéu
van dya vao thube bao vé thuc vat hoa hoc. Tuy
nhién, viéc str dung nhiéu va kéo dai di dan dén
nhiéu vin d& nhu sy xuit hién cia cac chung
khang thudc, ton du hoa chit trong noéng san, 6
nhiém méi truong va anh huong dén stc khoe

con nguoi [2].

Trong san xudt gan day, nghién ctru thube
sinh hoc chira cac hop chat c6 ngudn gdc thuc vat
dang nhan dugc nhiéu sy quan tam do tinh an
toan, kha nang phan huy sinh hoc va than thién
v&i moi truong [3]. La binh bat (Annona glabra)
chita nhiéu hop chat hoat tinh sinh hoc nhu:
Flavonoid, alkaloid, tannin va acetogenin, da
dugc chimg minh c6 hoat tinh khang vi sinh vét
va chbng oxy hoa [4]. Tuong tu, sa (Cymbopogon
citratus) 1a ngudn giau tinh dau va céc hop chat
terpenoid c6 kha nang tre che nhiéu loai nim va
vi khuan gay bénh trén cay trong. Tuy nhién, hiéu
quéa mg dung thyc té cta cac dich chiét thuc vat
thuong bi han ché boi d6 tan thip, kha ning phan
huy nhanh va tinh 6n dinh chua cao [5].

Cong ngh¢ nano, dic bi¢t 1a nano nhii tuong
dugc xem 1a mot giai phap tiém nang nham khéc
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phuc nhiing han ché trén. Nho kich thude hat rat
nho gip tang dién tich bé mit tiép xtc, cai thién
d6 on dinh, ting kha ning hoa tan va nang cao
hiéu qua van chuyén cac hoat chat sinh hoc.
Nhiéu nghién ctru dd ching minh, nano nhil
tuong tir ngudn gdc thuc vat c6 kha ning ting
cuong hoat tinh khang nim va khang khuan so
v6i dang chiét xuit thong thuong [6]. Tuy nhién,
nghién ciru vé nano nhii twong tir 1 binh bat va sa
trong kiém soat dong thoi tac nhan giy bénh dao
on va bac 14 trén laa van con han ché. Vi vay,
nghién cttu danh gia hi€u qua cua nano nhii twong
thue vat dén su phat trién cuia ndm dao 6n
(Pyricularia oryzae) va vi khuan chay bia 14
(Xanthomonas oryzae pv oryzae) gy bénh trén
lua duoc thuc hién nhdm ché tao nano nhii twong
tir dich chiét thuc vat va bude dau danh gia hiéu
qua khang ndm Pyricularia oryzae, khang khuan
Xanthomonas oryzae pv. oryzae trong diéu kién
in vitro, lam co s& cho viéc phat trién cac ché
phém bao vé thuc vat sinh hoc phuc vu san xuét
lua bén ving.

2. PHUONG PHAP NGHIEN CUU

2.1. Pham vi va dbi twong nghién ciru

2.1.1. Pham vi

- Nghién ctu duoc thuc hién tai x& Chau
Thanh, tinh An Giang.

- Thoi gian: Tir thang 2 nim 2026 dén thang
6 ndm 2026.

2.1.2. Poi tiwong nghién ciru

- N&m Pyricularia oryzae va vi khuan
Xanthomonas oryzae pv. oryzae dugc phan 1ap tir ltia
thu thap tai dia ban xa Chau Thanh, tinh An Giang.

- Ngudn thuc vat sir dung 14 sa (Cymbopogon
citratus) va 1a binh bat (4nnona glabra)

2.2. Phuong phap

Thu mau, phan lap nim dao 6n Pyricularia
oryzae theo phuong phap cua Agbowuro va cs
(2021) [7] va vi khuédn chay bia 14 Xanthomonas
oryzae pv. oryzae theo phuong phap cuia Mai
Nhu Phuong va Tran Thi Thu Thay (2023) [8].

Ché tao nano nhii twong tir 14 binh bat va sa
theo phuong phap cua Lina va cs (2020) [9] va
danh gia kha nang urc che ctia ché pham nano nhii
twong dén su phat trién cua vi khuan theo De
Zoysa vacs (2019) [10].

Khao sat sy anh huéng cua nano nhii trong dén
phat trién cua soi nam Pyricularia oryzae theo L&
Thanh Toan va Nguyén Hoa Nam (2021) [11].

2.3. Noi dung nghién ciru
2.3.1. Ché tao nano nhii twong tw thyc vat

L& binh bat va sa duge cit doan nho, phoi
kho, nghién thanh bot, ngdm trong ethanol 96°
theo ti 1€ 1: 10 trong 48 gio. Dich chiét duoc loc
va ¢b quay & 50°C dé thu cao chiét. Phin b tiép
tuc dugc ngam ldp lai thém 2 lan béng ethanol thu
hdi, thu cao chiét thd c6 mau niu den.

Nano nhil twong dugc tao bang cic ky thuat
nhii hoa ty phat [12] gitta pha hitu co va pha nudc
duoc tron 1an voi nhau. Pha nudc (nudc cét vo
trang va chit hoat dong bé mat khong ion Tween
80) dugc khudy bang may khudy tir trong 30 phut
& nhiét do phong. Pha hitu co (chiét xuét tir thuc
vat, dau bach dan va etanol 70%). Ky thuat nhii
hoéa ty phat duoc thyc hién béng cach thém pha
hitu co hoa tan vao pha nuéc bang cach nho giot
(timg giot) va tiép tuc khudy tir trong 45 phut. Két
qua thu dugc ché phim nhii tuong dang EC
(Emulsifiable Concentrate) chita 10% hoat chat
hitu co.

Xac dinh cac tinh chit cua nano nhii twong
thue vat: Xéc dinh d6 6n dinh cia nano nhil tuong
& thoi diém 1 ngdy sau tao gom: Tinh lang, tao
keo, két dinh, tach 16p, d6 nhét, do duc, pH, kich
thirc hat, chi s6 da phan tan (PDI), gié tri thé zeta.

2.3.2. Khao sat sw anh hwong cua nano nhii
twong thuc vt dén sw phat trién cia soi ndam
Pyrycularia oryzae

Thi nghiém duoc bé tri theo thé thic hoan
toan ngau nhién 1 nhan t6 voi 8 nghiém thirc va 3
lép lap lai, 01 doi chL:rng am }Jéng nudc cat va 01
d6i chuong duong bang thudée Kasugamycin 2%
v6i cac nghiém thirc sau:

NT1: Bdi chimg nudc cit.

NT2: Nano nhil twong sa nong do 2%.

NT3: Nano nhii twong sa nong do 4%.

NT4: Nano nhii twong sa ndng do 6%.

NT5: Nano nhii trong 14 binh bat ndng do 2%.

NT6: Nano nhii trong 14 binh bat nong do 4%.

NT7 : Nano nhii twong 14 binh bat nong d¢ 6%.

NTS: Xir Iy bang thudc hoa hoc.
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Chuén bi miu ndm Pyricularia oryzae: Mau
bénh dao 6n c6 tri¢u chung dac trung trén 14 lua
dugc thu thap vé dugc khir tring bang con 70%
béang cach dung bong gon thAm con lau nhanh qua
mit 14 va rira lai voi nuée cat vo trung. Cat lay
vét bénh dang phat trién voi kich thudc khoang 1
x 1 cm dat vao dia petri c6 chra moi trudng
PDA, dem U & nhiét do 37°C dén khi khuan ty
xuét hién. Tién hanh phén lap ndm bénh cho dén
khi dat d6 thuan ching.

Céch tién hanh: Chuan bi 50 mL moéi truong
PDA duoc niu tan. Khi méi trudng dat nhiét do
khoang 55 - 60°C thi cho nano nhil twong & cac
néng do 2, 4, 6% vao va lic dé hoa tan déu vao
moi truong. Sau do, moi truong dugc dd vao cac
dia petri bang voi luong 10 mL méi trudong/dia
petri. Sau khi méi truong dac lai, cac khoanh
khudn ty (6 mm) ndm Pyricularia oryzae da
chuén bi duoc dat vao gitra dia petri. Cac dia petri
thi nghiém dugc dat ¢ nhi¢t do0 phong. Puong
kinh khoanh khuén ty dugc ghi nhan vao cac thoi
diém 1, 3, 5, 7 ngay sau dit khoanh khuéan ty
(NSBKKT).

Chi tiéu theo ddi: Su trc ché phat trién cua soi
ndm bing cach do duong kinh phat trién cia
khoanh khuén ty dugc do bang thudc ké (cm).

Su trc ché tinh theo cong thic:

C-T

I= x 100

C

Trong do: I 1a sy tic che (%); C 1a duong kinh
vung phat trién cta soi nim & nghiém thire dbi
chimg (cm); T 1a duong kinh ving phat trién cua
soi nam & nghiém thic (cm).

2.3.3. Khdo sat sw anh huong cua nano nhii
tuwong thuc vdt dén su phat trién cua vi khudn
Xanthomonas oryzae pv. oryzae

Thi nghiém dugc bb tri hoan toan ngiu nhién
mot nhan t6 gidng voi thi nghiém danh gia phat
trién soi nam.

Chuan bi vi khuin: Mau bénh chay bia 14
duoc khir tring bang con 70%, cit tai ving md
bénh va md khoe, sau d6 cho vi khuén khuéch
tan vao nudc ct vo trung. Huyén phu vi khuan
dugc ciy trén moi truong King’s B va u & 25 -
30°C trong 48 gio. Khuén lac don duoc tach rong
trén moi truong Wakimoto.

Céch tién hanh: Thi nghiém thyc hién theo

phuong phap khuéch tan trén dia. Hoa tan 1 ml vi
khuan Xanthomonas oryzae pv. oryzae cb mat sb
10° cfu/ml vao binh tam giic chira 100 ml moi
truong Wakimoto di nau tan va giit & nhiét do
khoang SOOC, lac nhe dé vi khuan dugce tron déu
vao mdi truong, tién hanh d6 nhanh vao dia petri
vo tring. Chuan bi cac khoanh gidy c6 dudng
kinh 6 mm, duoc thAm nano nhii twong dich trich
thuc vat theo cac néng d6 dung lam thi nghiém.
Dit cac khoanh gidy vao dia petri c6 chtra vi
khuédn gdy bénh theo cac diém da duoc danh dau
(ba khoanh gidy tham trén dia). Pia petri dugc u
& diéu kién nhiét d¢ 28 - 30°C.

Chi tiéu theo doi: Puwong kinh vong vo
khuan & thoi diém 2, 3, 4 ngay sau khi dat gidy
thim (NSKDGT). Mirc d6 khang khuan cua cac
nghiém thirc dugc phan loai theo Davis va Stout
(1971) [13], trong do duong kinh vong vo khuan
< 5 mm dugc x&p vao muc khang yeu, 5 - 10 mm
la khang trung binh, 10 - 20 mm la khang manh
va > 20 mm la khang rat manh

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua ché tao nano nhii twong va cac
tinh chét cia hé nano nhi twong tir dich trich
thue vat

Két qua ché tao nano nhii twong thuc vat co
mau xanh den, dung dich dang sanh, hé déng
nhat. Khong xuat hién ling, két tu va tach 16p.
Bang 1 cho thay, ca nano nhii trong 14 binh bat
va nano nhil trong sa déu co kich thudc hat nho,
lan luot dat 10,2 nm va 9,6 nm.

Chi s6 da phén tan (PDI) ctia nano nhii tuong
14 binh bat va sa lan luot 1a 0,154 va 0,249. Ca
hai gia tri déu nhé hon 0,3 cho thay hé nano nhii
trong co phan bd kich thude hat twong dbi dong
nhat va d on dinh tot. Theo Danaei va cs (2018)
[14], cac hé nano c6 PDI < 0,3 thuong dugc xem
1a 6 6 dong nhét cao, han ché hién tuong két tu
va thuén lgi cho viéc duy tri tinh on dinh trong
qua trinh bao quan.

Gia tri thé zeta ciia nano nhil trong 14 binh
bat va sa lan luot dat 6,1 mV va 3,5 mV. Gia tri
nay khoéng cao nhu cac hé¢ nano nhii tuong duoc
nghién ctru trude day. Tuy nhién, sy 6n dinh cia
nano nhil tuong c6 thé duge duy tri thong qua co
ché 6n dinh khong gian do chét hoat dong bé mat
khong ion tao ra. Két qua tuwong tu da dugc bao
c4o trong nhiéu nghién ctru nano nhii twong thyuc
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vat sir dung Tween 80, trong d6 hé nhii twvong van
6n dinh mic du gia tri thé zeta tuong dédi théip [15,
16]. Ngoai ra, gia tri pH cta nano nhii twong 14
binh bat (6,5) va nano nhii twong sa (6,2) nam
trong khoang hoi axit dén trung tinh, phu hop cho
viéc duy tri 6 on dinh cta cac hop chét sinh hoc

Béang 1. Pic tinh vit Iy ciia nano nhii twon

va han ché su phan hay cia hoat chét trong qua
trinh bao quan. Nhin chung, cac thong s kich
thudc hat nho, PDI thap va pH phu hop cho thay
ca hai hé nano nhii twong déu c6 dic tinh vat ly
thuén loi cho ng dung trong phong trir bénh hai
cy trong.

tir dich chiét 14 binh bat va sa

Mau thudc hat zeta PDI | pH 1 Mau sac | tu/tach
(m) | (mV) (cP) | (em’) 16p
Nano nhittuong 13 | , 61 |0154| 65| 85 0,566 | Xanhden | Khong
binh bat
Nano nhii tuong sa 9,6 35 0,249 | 6,2 8,0 0,181 | Xanhden | Khong

D0 nhét cua nano nhil tuong 14 binh bat va sa
lan luot dat 8,5 cP va 8,0 cP. Cac gi4 tri nay tuong
dbi thap, phan 4anh dic tinh chay 1ong ctia hé nano
nhii trong. D6 nhét thép tao diéu kién thuan loi cho
qué trinh pha ché, phun xit va phan tan trén bé mat
cay trong. P9 duc clia nano nhii twong 1a binh bat

va sa lan luot dat 0,566 cm ! va 0,181 cm ™!, ca hai
h¢ van thé hién trang thai phan tan dong nhit va
khong xuét hién hién tuong ling hay tach 16p. Do
duc thép cta nano nhil twong sa cho théy hé c6 do
trong twong ddi cao, phi hop vai kich thude hat
nho va sy phéan bd kich thude dong déu.

Hinh 1. Mau sic va d9 duc nano nhii twong tir dich trich I4 binh bat va si. A. Nano nhii twong l4
binh bat; B. Nano nhii twong si; C: Dy duc nano la binh bat pha loang 10 lan; D: P duc nano sa
pha loang 10 lan
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Hinh 2. Kich thuéc hat ciia nano nhii twong 14 binh bat va sa dwoc xac dinh bing phwong phap
tan xa anh sang dong (DLS). A: Nano nhii twong la binh bat; B: Nano nhii twong sa
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Hinh 3. Thé zeta ciia nano nhii twong 14 binh bat va sa dwgc xac dinh bing phwong phap tan xa
anh sang dong (DLS). A: Nano nhii twong la binh bat; B: Nano nhii twong sa

3.2. Khio sat sy anh hwéng cia nano nhii
twong thuwe vit dén su phat trién ciia sgi nim
Pyricularia oryzae

Bang 2 cho thiy, nano nhil twong tir dich
chiét 14 binh bat va sa c6 kha ning trc ché déng ké
su phat trién hé soi cta nAm Pyricularia oryzae &
tait ca cac thoi diém khao sat (1, 3, 5, 7
NSKDKKT). O thoi diém 1 NSKDKKT, duong
kinh hé soi ndm & nghiém thic dbi chung dat

10,66 mm, cao hon dang ké so véi cac nghiém
thire xur ly. Trong do, nano nhil twong 14 binh bat
noéng d6 6% cho hiéu qua trc ché manh nhat voi
duong kinh khuan ty 6,50 mm, tiép theo 1a nano
nhil twong 14 binh bat 2% (6,66 mm) va 4% (7,00
mm). Cac nghi€ém thirc nano nhii twong sa cho
hiéu qua thap hon, tir 10,16-13,66 mm. Thudc
hoéa hoc Kasugamycin 1a nghiém thirc ¢6 hi¢u qua
cao nhat v&i dudng kinh hé soi 6,16 mm.

Bang 2. Su wrc ché phat trién s¢i nAm Pyricularia oryzae ciia nano nhii twong thue vat & thoi diém

1, 3,5 va 7 NSKDKKT
DPuong kinh hé sgi ndm (mm) & céc thoi diém
Nghiém thirc 1 3 5 7
NSKBKKT | NSKBKKT | NSKDKKT | NSKBKKT

Dbi chung 10,66bc 15,50e 25,83f 31,33f
Nano nhil tuong sa nong do 2% 10,16b 10,18b 10,83ab 12,16ab
Nano nhil tuong sa nong dé 4% 13,66d 13,66d 16,16d 20,66de
Nano nhil tuong sa néng do 6% 12,33d 13,00cd 18,50e 23,66e
Nano nhil twong 14 binh bat néng d6 2% 6,66a 11,83¢ 12,83¢ 16,00bc
Nano nhil twong 14 binh bat nong d6 4% 7,00ab 13,68d 15,50cd 17,33cd
Nano nhil trong 14 binh bat néng d6 6% 6,50a 9,66b 11,16b 12,50ab
X Iy bang thuc Kasugamycin 6,16a 6,50a 8,83a 11,66a

F sksksk sksksk skekok skskk

CV (%) 11,2 7,63 8,70 12,18

Ghi chii: Nhitng s6 trong cing mot cét c6 chir theo sau giong nhau thi khéng khéc biét qua phép

thir Duncan; ***: Murc y nghia 0,1%.

O thoi diém 7 NSKPKKT, khuan ty nim &
nghiém thirc ddi chimg phat trién manh nhat voi
duong kinh dat 31,33 mm, trong khi cac nghi€ém
thirc xtr 1y bang nano nhi tuong déu lam giam
dang ké su phat trién cua h¢ soi. Dac biét, nano
nhii teong 14 binh bat nong d6 6% chi dat 12,50
mm, thap hon 56,39% so véi dbi chimng. Nano
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nhii trong sa nong do 2% ciing cho hiéu qua tot
voi duong kinh hé sgi dat 12,16 mm. Nguoc lai,
nano nhil twong sa & ndng d6 4% va 6% cho hiéu
qua thap hon vé&i dudng kinh hé soi 1an luot dat
20,66 mm va 23,66 mm.

Bang 1 va 2 cho thiy, nano nhil twong 14 binh
bat & nong d6 6% va nano sa 2% c6 kha ning tc
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ché su phat trién ctia nim so voi cac nghiém thirc
con lai. Hidu qua ndy c6 thé lién quan dén sy hién
dién cua céac hop chét ¢6 hoat tinh khéang nam nhu
flavonoid, alkaloid, tannin va acetogenin trong la
binh bat, dong thoi viéc bao ché & kich thudc
nano (10,2 nm) v&i PDI thap da gitp ting do
phan tan va kha ning tiép xuc cta hoat chat voi
bé mit té bao nam. Cac nghién ctru trudc diy
ciing cho thay, viéc giam kich thudc hat xudng &
kich thu6c nano giup tang kha nang xam nhép
qua mang té bao nam va nang cao hiéu qua uc
ché sinh truong hé soi nAm gy bénh [17].

Ngoai ra, nhiéu nghién ctru di chimg minh,
cac dich chiét thuc vat cé kha nang uc ché manh
su phat trién ctia hé sgi nam Pyricularia oryzae.
Két qua nghién ctru cia Kamalakannan va cs
(2002) [18] cho thay, nhiéu loai dich chlet thuc
vat lam glam dang ké sinh truong hé soi ndm dao
on trén moi truong PDA. Tuong ty, nghién clru
cua Hubert va cs (2015) [19] cho thay hi¢u qua
trc ché ndm tang theo nong do dich chiét, voi mot
s6 loai dich chiét thuc véat dat kha ning wc ché
trén 80% sy phat trién cua hé soi ndm Pyricularia

oryzae. Nghién ctru gin day cua Simdo va cs
(2023) [20] cho thdy, cac hop chat co ngudn gbe
thuc vat, dac biét 1a nhom phenolic va terpenoid,
c6 kha nang trc ché dang ké su phat trién cua hé
soi nAm Magnaporthe oryzae ca trong diéu kién
in vitro va in vivo, lam giam sinh truong hé sgi va
kha ning gy bénh ciia ndm dao 6n. Nghién ctru
cho thiy, nano nhii twong thuc vt c6 kha ning
tang d6 hoa tan, do 6n dinh sinh hoc va hiéu qua
van chuyén cac hop chét khang vi sinh vat, gop
phan lam giam sinh truong hé soi va sy phat trién
ctia ndm gay bénh thuc vat [21, 22]

Nhin chung, két qua thi nghiém cho thay, cac
nano nhil twong thuc vt déu c6 kha nang han ché
su phat trién cta hé soi ndm Pyricularia oryzae,
trong d6 nano nhii twong 14 binh bat ndng d6 6%
1a nghiém thirc ndi bat nhét trong nhom nano nhii
twong. Hiéu qua nay mo ra tiém ning tng dung
nano nhii twong tir nguon nguyén liéu thuc vat
nhu mot giai phdp sinh hoc than thién moi trudong
nhim thay thé hodc giam sir dung thubc hoa hoc
trong quan ly bénh dao 6n lua.

Bang 3. Hiéu qua trc ché ciia nano nhii twong thwe vat doi véi
sgi phat trién s¢i nam Pyricularia oryzae

n , Hiéu qua tc ché (%) ¢ cac ngay sau khi dat khuan ty
Nehi¢m thie 1 3 5 7 Trung binh
Dbi ching 0,00¢ 0,00e 0,00c 0,00d 0,00d

Nano nhii tuong sa nong do 2% 35,91b | 34,35bc 57,67a 57,25ab 46,30b
Nano nhii trong sa néng d0 4% 38,79b | 11,52de | 28,68bc 28,16¢ 26,79¢
Nano nhii twong sa n(‘Sng d6 6% 37,27b | 20,10d | 29,31bc 27,28¢ 28,49¢
Nano nhil twong 14 binh bat nong d6 2% | 36,82b | 23,02cd | 41,27ab | 43,99abc 36,27bc
Nano nhii tuong 14 binh bat nong d6 4% | 34,39b | 11,65de | 31,70bc 39,80bc 29,39¢
Nano nhii tuong 1a binh bat nong d6 6% | 38,79b | 37,39b | 54,97ab | 56,37ab 46,88b
Xu ly bang thuéc Kasugamycin 42,12a | 5794a 67,57a 59,21a 57,67a

F skskk skskk * sksksk skskk

CV (%) 5,80 9,12 14,77 7,69 6,77

Ghi chii: Nhitng s6 trong cling mot ¢t c6 chir theo sau giong nhau thi khéng khéc biét qua phép

thit Duncan; ***: Murc y nghia 0,1%;

Két qua ¢ bang 3 cho thay, hiéu qua uc ché
trung binh dao dong tir 26,79 - 46,88% ddi voi
c4c nghiém thirc nano nhii twong, trong khi thudc
Kasugamycin dat 57,67% cao nhéit so véi céc
nghiém thac. Trong d6, nano nhil twong la binh
bat nong do6 6% va nano nhii twong sa nong do
2% cho hiéu qua cao véi gia tri trung binh lan
luot dat 46,88% va 46,30%. Dic biét, & thoi diém
7 NSKDKKT, nano nhil tuong 14 binh bat 6% dat
hi€u qua tc ché 56,37%, nano nhii tuong sa 2%

14

*: Mutc y nghia 5%.

(57,25%), twong duong v&i thuéc hoa hoc
Kasugamycin, cho thay kha ning duy tri hoat tinh
khang ; nim twong ddi 6n dinh theo thoi gian.

Két qua nay phu hop véi cac bao cao gan day
vé tng dung nano nhil twong nguon gbc thuc vat
trong phong trir ndm bénh cay trong. Két qua
nghién cttu cua Nguyen va cs (2024) [23] cho
thdy, nano nhii twong chtra cinnamaldehyde va
annonaceous acetogenins c¢6 kha ning (rc ché
manh sy phat trién cua hé s¢i ndm Fusarium
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oxysporum va Colletotrichum spp. trong diéu
kié€n in vitro va in vivo, voi hi€u qua khang nam
cao nho ting kha nang phan tan va tiép xtc cua
céc hoat chét sinh hoc véi té bao nim. Bén canh
do, nghién clru cia Liao va cs (2024) [24] ghi
nhan, nano nhi tuong tinh dau thuc vét co thé
gay r6i loan cau trac mang té bao, (rc ché su phat
trién hé soi va lam giam kha ning sinh trudng cia
nam giy bénh. Nhin chung, két qua nghién ctru
cho thay, nano nhii trong 1a binh bat 6% va nano
nhil twong sa 2% cé tiém nang tmg dung nhu cac
ché pham sinh hoc than thién méi truong trong
quan ly bénh dao 6n lua.

3.3. Khao sat s anh hwéng ciia nano nhii
twong thye vat dén sw phat trién cia vi khuén
Xanthomonas oryzae pv. oryzae

Két qua & bang 4 cho thdy, cdc nghiém thirc
nano nhii twong thyc vat déu cé kha ning wc ché
su phat trién ctia vi khudn Xanthomonas oryzae pv.

oryzae & cac thoi diém khao sat va khac biét co ¥
nghia thong ké giita cac nghiém thirc. Trong do,
nghiém thirc nano nhii trong 1a binh bat nong do
6% cho hiéu qua khang khuan cao nhat véi dudng
kinh vong v khuan dat 20,34 mm & 48 gio, tiép
theo 1a nghiém thirc nano nhil twong sa ndng do
6% la 18,23 mm. Két qua nay cho thay, hiéu qua
khang khuan cua nano nhii trong phu thugc vao
noéng d6 hoat chit va thoi gian tiép xuc véi vi
khuan. Tuy nhién, duong kinh vong v6 khudn c6
xu huéng giam & cac nghiém thie. Sy suy gidm
nay c6 thé do su khuéch tan va giam dan nong do
cta cac hop chét khang khuén trong méi trudng
thach theo thoi gian. Két qua nghién ctru pht hop
véi bao cdo cia Savitharani va cs (2024) [6], khi
nano nhil twong tir tinh ddu Anisomeles indica thé
hién hoat tinh khang manh d6i v6i vi khuén
Xanthomonas oryzae pv. oryzae, lam giam dang
ké sinh truéng ctia vi khuan gdy bénh chay 14 laa.

Bing 4. Hiéu qua trc ché ciia nano nhii twong thwe vat doi véi soi phat trién vi khuén

Xanthomonas oryzae pv. oryzae & thoi diém 2, 3,4 NSKPGT

A , Puong kinh vong v6 khuan (mm) & cac thoi diém
Nghiém thirc
2 NSKDBGT 3 NSKDBGT 4 NSKDBGT
Dbi chiing 1,33¢ 1,02d 0,44d
Nano nhil twong sa n@)ng d6 2% 14,77b 14,77bc 14,77bc
Nano nhil twong sa néng 4o 4% 16,90b 16,89abc 16,55ab
Nano nhii twong sa néng d6 6% 18,23ab 18,22ab 16,00abc
Nano nhil tuong 14 binh bat néng do 2% 14,78b 14,78bc 14,00bc
Nano nhil tuong 14 binh bat néng do 4% 16,44b 16,44bc 16,33ab
Nano nhil twong 14 binh bat ndng d6 6% 20,34a 20,33a 18,11a
Xir Iy bang thuéc Kasugamycin 15,55b 13,55¢ 13,22¢
F sksk sk sksk
CV (%) 12,57 13,79 12,52

Ghi chii: Nhitng s6 trong ciing mot ¢t ¢é chir theo sau giong nhau thi khéng khéc biét qua phép
thir Duncan; **: Murc y nghia 1%, ***: Murc y nghia 0,1%.

Bang 5 cho thay kha ning wc ché cia cac
nghiém thirc nano c6 kha niang khang khuéin
thong qua duong kinh vong v6 khuan va mirc do
khang trung binh, dudng kinh vong vo khuén
trung binh dao dong tir 14,52 - 19,59 mm. Trong
d6, nano nhii teong 14 binh bat néng do 6% dat
hiéu qua cao nhit (19,59 mm), tiép theo 1a nano
nhii twong sa nong do 6% (17,48 mm). Su gia
tang hiéu qua khang khuan & cac nong d¢ cao cho
thay ham luong hoat chit dong vai trd quan trong
trong viéc kiém soét vi khuan gy bénh. Cac hop

chat phenolic, terpenoid va acetogenin co trong
dich chiét thuc vét duge cho la c6 kha nang gay
t6n thuong mang té bao, 1am ro ri cac thanh phan
ndi bao va trc ché qua trinh trao ddi chit cua vi
khuan. Két qua nay tuong dong véi két qua
nghién ctru cua Jamir va cs (2024) [21], cho rang
nano nhil twong gitp tang hoat tinh sinh hoc cta
cac hop chat ty nhién; Choudhary va cs (2024)
[25] khi nano nhii twong thymol cho kha nang trc
ché hiéu qua cac loai vi khuan Xanthomonas
oryzae pv. oryzae gy bénh trén cay trong.
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Bang 5. Hiéu qua irc ché sy phat trién céia nano nhii twong thye vat dén
sw phat trién cia vi khuan

A , Puong kinh vong v6 khuan Mirc d6
Nghi¢m thire t%ung binh Z?rnm) khéng khuin
Doi chiing 0,93 Khang yéu

Nano nhii twong sa nong d6 2% 14,77 Khang manh
Nano nhil tuong sa nong d6 4% 16,78 Khéng manh
Nano nhil twong sa nong d6 6% 17,48 Khang manh
Nano nhii twong 14 binh bat nong d6 2% 14,52 Khéang manh
Nano nhil twong 14 binh bat ndong d6 4% 16,48 Khéng manh
Nano nhii trong 14 binh bat néng d6 6% 19,59 Khang manh
Xt Iy bang thuoc Kasugamycin 14,10 Khang manh

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Nghién ctru di ché tao thanh cong nano nhii
tuong tir dich chiét 14 binh bat (dnnona glabra) va
sa (Cymbopogon citratus). Cac nano nhil tuong
thu dugc co6 kich thude hat nho (9,6 - 10,2 nm), chi
s6 da phén tan thip (PDI = 0,154 - 0,249), thé zeta
tr 3,5 - 6,1 mV va pH dao dong tir 6,2 - 6,5, B0
nhot dat 8,5 cP va 8,0 cP, @0 duc dat 0,566 cm ™!
va 0,181 cm™!, cho théy hé nano nhii trong c6 do
ddng nhat va 6n dinh twong dbi t6t.

béi v6i nAm dao 6n, nano nhii tuong 14 binh
bat ndng d6 6% cho hiéu qua cao nhét véi ty 1é tc
ché trung binh dat 46,88%, trong khi nano nhii
tuong sa nong do 2% dat 46,30%. D6i véi vi
khuén chay bia 14, nano nhii twong 1a binh bat
nong do 6% tao dudng kinh trung binh vong vo
khuan 16n nhét (19,59 mm), tiép theo 14 nano nhii
tuong sa ndong do 6% (17,48 mm).

Nhin chung, nano nhii tuong 14 binh bat &
néng d6 6%, thé hién tiém nang ndi bat trong
kiém soat ca nam Pyricularia oryzae va vi khuan
Xanthomonas oryzae pv. oryzae. Két qua nghién
cuu la co sé khoa hoc cho viéc phat trién cac ché
pham sinh hoc c6 ngudn gbc thuc vat nham gop
phan giam sir dung thudc bao vé thuc vat hoa hoc
va hudng t6i nén ndng nghiép bén vimng.

4.2. Kién nghi

Can tiép tuc nghién ciru danh gia kha ning trc
ché sy nay mam bao tir, danh gia hiéu qua phong
trir bénh dao 6n va chay bia 14 lta trong diéu kién
nha ludi va ngoai dong.
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PREPARATION OF NANOEMULSIONS FROM Annona glabra AND Cymbopogon citratus
LEAF EXTRACTS AND EVALUATION OF ACTIVITIES AGAINST Pyricularia oryzae AND
Xanthomonas oryzae pv. oryzae

Nguyen Van Phuoc', Ho Truong Huynh Thi Bach Phuongl,

Huynh Ba Di', Cao Khoi Nghia'
'Kien Giang University

Abstract

Rice blast and bacterial leaf blight, caused by Pyricularia oryzae and Xanthomonas oryzae pv. oryzae,
respectively, are among the most destructive diseases affecting rice production worldwide. This study
aimed to formulate nanoemulsions from extracts of pond apple (Annona glabra) leaves and lemongrass
(Cymbopogon citratus) and to evaluate their antifungal and antibacterial activities under in vitro
conditions. The results showed that the nanoemulsions prepared from Annona glabra and Cymbopogon
citratus extracts exhibited particle sizes of 10.2 nm and 9.6 nm, respectively, with low polydispersity
index (PDI) values ranging from 0.154 to 0.249. The zeta potential values ranged from 3.5 mV to 6.1
mV, while pH values varied between 6.2 and 6.5. The nanoemulsions also showed viscosities of 8.0 -
8.5 ¢P and turbidity values of 0.181 cm ™' and 0.566 cm ™', with no evidence of sedimentation or phase
separation. Against Pyricularia oryzae, the Annona glabra nanoemulsion at a concentration of 6%
exhibited the strongest antifungal activity, achieving an inhibition rate of 56.37% at 7 days after
inoculation and an average inhibition rate of 46.88%. Similarly, the lemongrass nanoemulsion at 2%
concentration showed comparable efficacy, with an average inhibition rate of 46.30%. Against
Xanthomonas oryzae pv. oryzae, the Annona glabra nanoemulsion at 6% concentration produced the
largest inhibition zone (19.59 mm), followed by the lemongrass nanoemulsion at the same
concentration (17.48 mm). These findings demonstrate that nanoemulsions derived from Annona
glabra and Cymbopogon citratus possess considerable potential as environmentally friendly
biopesticides for managing rice blast and bacterial leaf blight diseases. Their application may
contribute to reducing dependence on synthetic chemical pesticides and promote sustainable rice

production.

Keywords: Rice blast, bacterial leaf blight, antifungal activity, antibacterial activity, biological control.
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