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KEYWORDS sonication. Next, in vitro antifungal effect of Ne-GA, Ne-Cl and Ne-NE
was carried out by agar disk method using bell pepper leaves at dilution

Nanocarriers concentration of 25, 50, 100, 200, 400 and 600 times. The results showed
Leveillula taurica that the nano-formulations of essential oils were successfully prepared

with a particle size of less than 140 nm and zeta potential of more than -
) L 30 mV. The results also indicated that Ne-GA had a higher antifungal
Cinnamon essential oil activity than Ne-Cl and Ne-NE. In addition, at a dilution of 400 times,
Neem essential oil Ne-GA still exhibited the high disease-preventing and disease-treating
effectiveness of 96.67% and 90%, respectively. Therefore, this study
indicates that essential oil-encapsulated lipid-based nanoemulsions can be
widely applied in clean and sustainable horticulture to protect bell pepper
plants from Leveillula taurica.

KHAO SAT HIEU QUA KHANG NAM LEVEILLULA TAURICA GAY BENH
PHAN TRANG TREN CAY OT CHUONG CUA HE NHU NANO BAN CHAT
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DAU QUE VA HE NHU NANO BAN CHAT LIPID CHUA TINH DAU NEEM
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THONG TIN BAI BAO TOM TAT
Ngay nhan bai: 10/01/2022 Nghién ctru nham muc dich dénh gia hi¢u qua khang nam Leveillula
R N taurica gay bénh phan trang trén cay 6t chudng caa hé nhii nano ban chat
Ngay hoan thign: 08/4/2022 lipid chura tinh dau toi (Ne-GA), tinh diu qué (Ne-Cl) va tinh diu neem
Ngay ding: 13/4/2022 (Ne-NE) & diéu kién in vitro. Pau tién, tinh dau thyuc vat dugc déng goi
vao hé nhil nano ban chét lipid bang phuong phap dong hoa toc do cao
TU KHOA két hop vé&i song siéu am dé giam kich thudc. Sau do, hiéu qua khang
- nam & dieu kién in vitro ciia 3 hé nano nay dugc thuc hién bang phuong
H¢ nhii nano ban chat lipid phap dia thach str dung la 6t chudng & cac do pha lodng khéac nhau 25,
NAM Leveillula Taurica 50, 100, 200, 400 va 600 lan. Két qua cho thy, cac hé nano tinh dau da
Tinh diu toi duoc tong hop thanh cng véi kich thuéc hat trung binh nho hon 140 nm
. N . va thé zeta Ién hon -30 mV. Két qua ciing cho thay, Ne-GA cho hiéu qua
Tinh dau que khang ndm cao hon Ne-CI va Ne-NE. O d¢ pha loding 400 Iin, Ne-GA
Tinh diu neem van cho hiéu qua phong va tri bénh dat lan luot 12 96,67% va 90%. Do

d0, nghién ctru nay di cho thay, cic hé nhii nano ban chit lipid chia tinh
dau thyc vat c6 thé duoc g dung rong rai trong néng nghiép sach, bén
vimg dé bao vé cay 6t chudng khoi tic hai cua nim L. taurica.
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1. Pat van dé

Ot chudng (Capsicum annuum L.), thudc ho Solanaceae, duoc trong chu yéu dé lay qua la
mot trong nhiing loai cay trong ngay cang co gia tri kinh té cao. _Tuy nhién, bénh phan trang do
nam Leveillula taurica gay ra trén 1a lam giam chat luong cay dan téi giam niang suét, 1am ting
chi phi thuéc nAm va gia thanh san pham [1], [2]. T lau, chiét xuat tir thuc vat da duoc st dung
nhu 13 cac chat bao vé thyc vat thay thé cho thudc héa hoc [3]. Nhiéu nghién ctru cho thay tinh
dau toi, qué va neem c6 hiéu qua wc ché cac loai nAm nhu Fusarium oxysporum, Alternaria
alternata, Aspergillus sp., Botrytis sp.,... [4]. Tuy nhién, céc loai tinh dau nay déu c d¢ tan trong
nudc kém, kha nang tham vao mo thuc vat kém va céc hoat chét thanh phan chira trong tinh dau
dé bi phan huy o diéu kién bat loi m6i truong [5]. Vi vy, dé co thé tang hiéu qua sir dung, hé nhii
nano ban chat lipid (Ne) gan day da duoc phat trién dé “dong goi” cac loai tinh dau. Piéu nay la
do, Ne c6 gia thanh san xuét thap va 6 kha nang gia tang do phan tan trong nuéc cho tinh dau
lén hang trim, hang ngan lan, dong thoi gitip gia tang tinh thAm vao mo thuc vat cho tinh dau,
gilp bao vé céc hoat chat trong tinh dau khoi tac dong bat loi diéu kién méi truong [6], [7].

Vé6i muc tiéu nghién ciru mot ché pham sinh hoc c6 hiéu qua cao trong viéc khang nam L.
taurica gay bénh phan tring trén cay 6t chuéng, trong nghién ctru nay, dau tién, hé nhii nano ban
chét lipid chira tinh dau toi (Ne-GA), tinh dau qué (Ne-Cl) va tinh dau neem (Ne-NE) duoc tong
hop bang phuong phap dong hoa téc do cao két hop vai song siéu am dé giam kich thudc. Sau
d6, hiéu qua khang va tri nim & diéu kién in vitro cua Ne-GA, Ne-Cl, Ne-NE duoc thyc hién
bang phuong phap dia thach.

2. Vit liéu va phuwong phap
2.1. Téng hep dich phan tan nano Ne-NE, Ne-GA va Ne-Cl

Hé nhii nano ban chét lipid cua tinh dau toi, tinh dau neem, tinh dau qué duogc tong hop bang
phuong phap déng hoa toc do cao két hop véi giam kich thude bang séng siéu &m [8]. Cu thé,
phan tan 15g hdn hop lecithin: Tween 80 (1:1, w/w) vao 100g nuéc cat, quay trong 30 phdt. Sau
d6, cho 10g tinh dau thyuc vat (toi, qué va neem) (cong ty TNHH tinh dau thao dugc Dalosa, Viét
Nam) vao hdn hop trén va khudy & toc do 18000 vong/phdt bang thiét bi Ultra Turax T-25 (IKA,
Dtc). Dich phan tan nano thd tao thanh dugc giam kich thudc bang song siéu &m trong 5 phit
bang thiét bi siéu 4m dau do VCX 750 (Sonics, Hoa Ky). Dich phan tan nano tao thanh s& duoc
st dung cho céc thi nghiém tiép theo.

2.2. Xdc dinh thong sé ddgc diém ciia hé nhii nano tqo thanh

Kich thuéc hat trung binh, chi s phan tan va thé zeta cua dich phan tan hé nhii nano (tinh dau
neem, toi, que) duge xac dinh bang thict bi Zeta Sizer Nano ZS (Malvern, UK) [8]. Cu thé, mau
dugc pha lodng 100 lan véi nudce cat. Phép do dugc thuc hién ¢ nhiét do 25°C, goc do 173°.

2.3. Khdo sét hi¢u qud phong bénh phdn trang ciia Ne-NE, Ne-GA, Ne-Cl trén la cay 4t
chuéng trong dieu Kkién in vitro

Thi nghiém khao sat kha ning phong bénh phan trang trén 14 cay ot chudng trong diéu kién in
vitro duoc chia thanh 7 nghiém thirc véi 10 14 cho 1 nghiém thac va duoc 13p lai 3 1an. Cu thé,
nghiém thie ddi ching 1 (sir dung mau 14 sach khdng xu ly ché pham va khéng nhiém bénh),
nghiém thace d6i chimng 2 (sir dung mau 1 sach khong duoc xir ly ché pham, sau d6 dugc nhiém
bénh) va cac nghiém thic con lai chira mau 14 sach dugc xir Iy ché pham ¢ cac do pha long khéac
nhau 25, 50, 100, 200, 400 va 600 lan twong &tng vai ndng do lan luot 1a 3,2; 1,6; 0,8; 0,4; 0,2;
0,133 mg/mL, sau d6 nhidm bénh. Sau 5 ngay, quan sat vét bénh trén 14, hiéu qua phong bénh
duoc tinh theo cbng thic (1):
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S 14 khong bénh
Hiéu qua phong bénh (%) = x 100 (1)
Tong s6 14 nhiém bénh
2.4. Khdo sat higu quad tri bgnh phan tring ciia Ne-NE, Ne-GA, Ne-Cl trén 14 cay ¢t chudng
trong diéu Kign in vitro

Thi nghiém khao séat kha nang tri bénh phan trang trén Ia cay 6t chudng cua hé Ne-NE, Ne-
GA, Ne-CI trong diéu kién in vitro duoc chia thanh 7 nghiém thirc véi mdi 10 14 cho 1 nghiém
thire va duoc lap lai 3 1an. Cu thé, nghiém thirc dbi ching sir dung mau 14 nhiém bénh va khong
dugc xir 1y ché pham. Céc nghiém thirc con lai chira mau 14 nhiém bénh va duoc xir Iy ché pham
& cac do pha lodng khéc nhau tir 25, 50, 100, 200, 400 va 600 lan (twong tng véi nong do lan
lwot 12 3,2; 1,6; 0,8; 0,4; 0,2; 0,133 mg/mL). Sau 5 ngay, quan sat sy phat trién cia soi nAm trén
14, hiéu qua tri bénh duoc tinh theo cong thirc (2):

S6 14 hét bénh

Hiéu qua tri bénh (%) = - — x 100 2
Tong so 14 bi bénh

2.5. Phwong phdp xir 1y s6 ligu

_Cac s6 liéu duoc thu thap va xur ly bang phin mém Microsoft Excel. Két qua duoc thé hién
bang gié tri trung binh + d9 1éch chuan (n=3). Danh gia do tin cdy thong qua phén tich thong ké
bang phan mém SPSS, phuong phap One-Way Anova, phép thir Duncan (muc y nghia p < 0,05).

3. Két qua va thao luan
3.1. Téng hop hé nhii nano ban chdt lipid cia tinh ddu qué, neem va téi

Ne-NE, Ne-GA, Ne-CI duoc tong hop bing phuong phap dong héa toc do cao két hop voi
giam kich thudc bang séng siéu &m. Nhu duoc trinh bay ¢ Bang 1, gia tri PDI caa ca 3 hé nano
tuy c6 su khac nhau nhung déu nho hon 0,3 va diéu ndy ching to cac hat nano trong dich phan
tan c6 kich thudc kha dong déu. Bén canh do, ca 3 hé Ne-GA, Ne-Cl va Ne-NE déu c6 kich
thudc nho hon 140 nm, trong d6, hé Ne-NE c¢6 kich thudc hat 16n nhat (139,7 nm) va hé Ne-Cl
¢6 kich thude hat nho nhat (95,1 nm). Su khac nhau vé kich thuéc hat va chi s phan tan cua 3 hé
nano nay c6 thé dugc giai thich bing méi twong quan giita gia tri HLB (Hydrophilic Lipophilic
Balance) cua chat/hdn hop hoat dong bé mat va gia tri RHLB (Required Hydrophilic Lipophilic
Balance) cua pha lipid (tinh dau) [8]. Khi gia tri RHLB cua pha lipid tiém can véi gla tri HLB
cua chat/hdn hop chat hoat dong bé mat thi hé nano ban chat lipid tao thanh s& c6 gia tri kich
thudc hat va chi sb phan tan téi vu. Trong khi d6, & thi nghiém nay, 3 loai tinh dau nay déu duoc
dong goi boi ciing mot hdn hop chat hoat dong b mat caa Tween 80 va lecithin (1:1, w/w) (c6
gia tri HLB nhu nhau), nhung mdi loai tinh dau nay lai c6 gia tri RHLB khac nhau. Véi kich
thudc hat ndy, ca 3 hé nano nay s& d& dang tac dong truc tiép dén ndm bénh, dong thoi d& dang
tham sau vao mé thuc vat dé gidp kéo dai hiéu qua tac dong [7], [9]. Mit khéc, két qua Bang 1
cling cho thay, ca 3 hé nano nay déu mang dién tich am trén bé mit va co gia tri tuyét dbi cua thé
zeta |6n hon 30 mV, du dé tao luc ddy tinh dién ngin can céc hat nano két hop lai véi nhau thanh
hat I6n hon, gitip cho hé nano c6 do bén cao [10].

Bang 1. Cac thdng sé ddc diém cia hé Ne-NE, Ne-GA va Ne-Cl (n=3)

Ne-NE Ne-GA Ne-ClI
Kich thuéc hat (nm) 139,7+5,8 98,6 £4,9 95,1+£5,2
Chi sé phan tan (PDI) 0,297 + 0,009 0,285 + 0,01 0,201 + 0,005
Thé zeta (mV) -31,7+1,2 -30,9+0,8 -335+14
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Bén canh d6, Hinh 1 cho thiy hé Ne-NE, Ne-GA va Ne-Cl ¢6 d6 phan tan trong nudc tt hon
gap nhiéu lan so véi dang thd. Cu thé, hé Ne-NE sau khi tong hop ¢6 mau nau nhat va phan tan
t6t trong nude (Hinh 1B), trong khi d6 tinh dau neem dang thd c6 mau nau ¢am va phan tan kém
trong nudc (tach 16p ngay sau khi lic manh) (Hinh 1A). Nguyén nhan la do tinh dau neem dang
thd ¢6 d9 tan trong nudc kém, nhung khi duge dong goi trong hé Ne thi da duoc lam tang d6 tan
(thuc chat 1a phan tan) 1én gap nhiéu lan. Diéu nay la do hé nhii nano ban chat lipid (Ne) c6 cau
tao boi 16p chat hoat dong bé mit véi dau ua nudc quay ra ngoai va dudi ky nudc quay vao trong
[11]. Tuong tu, tinh dau toi va tinh dau qué dang thd phan tan rat kém trong nuéc va cd mau
vang (Hinh 1C, E). Trong khi d6, khi dugc dong géi vao trong hé Ne thi c6 d6 phan tan rt tot
trong nudc (Hinh 1D, F). Bén canh d6, pho kich thudc hat (Hinh 2) ciing cho thay, hé Ne-NE,
Ne-GA va Ne-CI ¢6 kich thuéc nano trong khoang 20 nm dén 600 nm.

Nhu vay, tit ca két qua trén da cho thay Ne-NE, Ne-GA va Ne-CI duoc tong hop thanh cong
véi cac thdng s dac diém pha hop cho viéc tng dung phong tri mot sb nam bénh hai trén cay
trong. Mat khéc, nghién ctiu ciia Nguyén va cong su (2021) ciing cho thay rang, viéc dong g01
tinh dau thuc vat vao trong hé mang nano khdng nhiing khong gay anh huong tiéu cuc dén cac
hoat chit chtra trong tinh dau, ma con gitp ting dd phan tan trong nudc, ting tinh tham vao ddi
tugng gy hai, ddng thoi tang tinh thdm vao mo thuc vat, tir d6 giup gia tang hiéu qua sinh hoc

cua tinh dau [7], [9].
@ n f ® @ o ® ®

/
n

- -

Hinh 1. B¢ phan tan cua cac logi tinh dau va dich phan tan nano: (A) Tinh ddu neem dang tho; (B) Dich
phan tan Ne-NE; (C) Tinh dau téi dang thd; (D) Dich phan tan Ne-GA; (E) Tinh dau qué dang tho; (F)
Dich phan tan Ne-Cl

A : 1B

10 100 1000 10000
Size (d.nm)

Hinh 2. Phé phan bé kich thuéc cia cac dich phan tan nano: (A) Ne-Cl, (B) Ne-GA (C)Ne-NE

3.2. Higu qua phong bénh phdn triang ciia hé nhii nano tinh dau thuc vdt trén la cay ot
chuéng trong diéu kién in vitro

Két qua Bang 2 va Hinh 3 cho thy ca 3 hé Ne-NE, Ne-GA, Ne-CI déu cho hiéu qua phong
nam L. taurica trong diéu kién in vitro. Cu thé, & nghiém thic doi chimg 2 (mAu 14 khong duoc
xtr 1y ché pham truge khi nhiém nam), sau 5 ngay, hé soi nam phét trién manh trén bé mat la.
Trong khi do, & tat ca cac nghiém tharc xur Iy ché pham v6i cac d6 pha loang khéc nhau tir 25 dén
600 lan déu cho hiéu qua han ché sy phét trién cua soi ndm. Cu thé, & d6 pha lodng 25; 50 va 100
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Ian, ca 3 hé nano tinh dau déu cho hiéu qua tc ché gan nhu hoan toan sy phat trién cua hé soi
nam L. tauria (Bang 2), cc la van c6 mau xanh va khong c6 soi nam trang trén bé mat 1a (Hinh
3). Tuy nhién, & d6 pha lodng 200 lan, hiéu qua tic ché cua hé Ne-NE da giam nhanh chéng tir
96,67% (¢ d6 pha lodng 100 1an) xudng con 66,67%, trong khi d6, hé Ne-GA va Ne-Cl van cho
hiéu qua wc ché trén 90%. Két qua nghién ctiru nay phd hop vai nhiéu nghién ctru trude day vé
hiéu qua tic ché nhiéu loai nam, khuan gay bénh cay trong nhu cua allicin, diallyl disulfide va
diallyl trisulfide c6 trong toi va cinnamaldehyde trong qué [9], [12], [13]. Pdng thoi, mot sb
nghién ctu caa Nguyén va cong su (2020) va Ribeiro va cong su (2014) ciing da chang minh
dugc rang khi déng géi vao trong hé mang nano thi hiéu qua sinh hoc cua tinh dau c6 thé ting 1én
tir 3-5 14n so véi khi sir dung ¢ dang tho [8], [14].
Bang 2. Hiéu qua phong bénh cia 3 hé nano tinh dau (10 la/nghiém thic, n = 3)

Hiéu qua phdong bénh (%)

Phalodng Phalodng Pha loang Pha loang Pha loang Pha loang
25 lan 50 lan 100 lan 200 lan 400 lan 600 lan
Ne-GA 100 £ 07 100 £ 0? 100 £ 0? 100 £ 0? 96,67 + 5,772 53,33+ 5,772
Ne-ClI 100 £ 07 100 £ 0? 100 £ 0? 90,00 + 0° 56,67 +5,77° 20,00 + Q°

Ne-NE 100 £ 07 100 £ 07 96,67 £5,778 66,67 £5,77¢ 33,33£5,77° 6,67 £5,77°

Ghi cha:

- S6 liéu trinh bay la trung binh + dg léch chuan.

- Céc chir céi a, b, ¢ gia cac dong trong 1 cét chi si khac biét c6 y nghia thong ké bang phirong phdp
One-way ANOVA, phép thir Duncan (p < 0,05).

Hinh 3. Hiéu qua phong bénh sau 5 ngay cua (A) Ne-GA, (B) Ne-NE, (C) Ne-Cl
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Tuy nhién, khi ting do pha lodng tir 200 Ién 400 lan thi hiéu qua tc ché ciia hé Ne-Cl va Ne-
NE giam lan luot xudng con 56,67 va 33,33%, trong khi hiéu qua cua hé Ne-GA van duy tri ¢
mirc cao (96,67%). O d6 pha lodng Ién 600 lan thi hiéu qua @c ché su phat trién caa hé soi nam L.
tauria d giam di ro rét (dudi 55% dbi voi hé Ne-GA, dudi 20% do6i véi Na-CI va dudi 7% doi
v6i hé Ne-NE). Biéu nay la do, ¢ d6 pha lodng cao, ndng d6 cac hoat chit trong tinh dau da thap
hon ndng d6 tdi thiéu can dé e ché sy phat trién caa soi nam [9].

Nhu vay, hé Ne-GA cho hiéu qua phong nam L. taurica trong diéu kién in vitro cao nhat va
d6 pha lodng téi wu phu hop vai hiéu qua kinh té 1a 400 lan.

3.3. Higu quad tri bgnh phdn tring ciia hé nhii nano tinh dau thec vt trén 14 cay 6t chudng
trong dieu Kién in vitro

Két qua Bang 3 va Hinh 4 cho thay, hé Ne-GA, Ne-Cl va Ne-NE déu cho hiéu qua uc ché
nam L. taurica trong diéu kién in vitro, nhung hiéu qua cua mdi loai la khac nhau. Cu thé, két qua
Hinh 4 cho thdy & mau ddi chimg (14 bi nhiém bénh va khong dugc xu ly ché pham) thi c6 su
phat trién lan ra cua hé soi ndm trén bé mat 4. Trong khi, & cac nghiém thac xur ly ché pham hé
Ne-NE, Ne-GA va Ne-Cl ¢ cac do pha lodng khéac nhau tir 25 dén 600 lan déu cho thay hiéu qua
t6t trong viéc wc ché sy phat trién cua nam (cac vét bénh da kho lai, c6 mau vang nau). Trong do,
¢ do pha lodng 25 dén 100 lan, tit ca cac mau déu co hiéu qua e ché su phat trién cia soi nAm
gan nhu hoan toan (93,33-100%) (Hinh 4 va Bang 3). Tuy nhién, khi ting d6 pha lodng vuot qua
100 lan thi hiéu qua ctua hé Ne-Cl va Ne-NE da giam xudng dang ké, trong khi, hé Ne-GA van
cho hiéu qua cao. Cu thé, & do pha lodng 200 lan, hiéu qua tic ché caa hé Ne-NE di giam nhanh
chong tir 93,33% (¢ do pha lodng 100 lan) xubng con 56,67% va hiéu qua wc ché cua hé Ne-Cl
da giam tir 100% (& d6 pha lodng 100 lan) xudng con 76,67%. Trong khi, hé Ne-GA van cho
hiéu qua wrc ché 100%. O do pha lodng 400 1an, hé Ne-GA van duy tri hiéu qua tri bénh trén 90%.
Trong khi d6, hé Ne-Cl va Ne-NE cho hi¢u qua dudi 35%. Diéu nay ciing phu hop véi nghién
ctru ciia Shang va cong su (2019) cho thdy tinh dau toi c6 kha ning wc ché ndm do kha nang tham
vao trong té bao; pha huy ciu tric t& bao; lam thit thoat té bao chét va cac dai phan tu; anh
hudng dén quy trinh sinh tong hop cac chat [12]. Khi tiép tuc ting 6 pha lodng 1&n 600 lan, hiéu
qua trc ché nim ¢ ca 3 hé nano tinh dau déu giam di dang ké. Cu thé, hiéu qua tri bénh cua hé Ne-
GA chi con khoang 45%, trong khi hé Ne-Cl va hé Ne-NE gan nhu khong con hiéu qua (Bang 3),
Ccac soi nam van tiép tuc phat trién (Hinh 4B va 4C). Diéu nay la do, & cac do pha lodng nay thi
ndng d6 cac hoat chat trong tinh dau thip hon ndng d6 wc ché tdi thiéu cho nam L. taurica [9].

Tur nhitng két qua trén cho thay, hiéu qua caa ché pham phu thugc vao loai tinh dau va d6 pha
loding cua ché pham. Dong thoi, trong nghién ciru ndy, hé Ne-GA cho hiéu qua tri nam L. taurica
trong diéu kién in vitro cao nhét va do pha lodng téi wu phit hop véi hiéu qua kinh té 1a 400 lan.

Bang 3. Hiéu qud tri bénh cia 3 hé nano tinh dau (10 1&4/nghiém thirc, n = 3)

Hiéu qua tri bénh (%)

Phalodng Phalodng Pha lodng Pha loang Pha lodng Pha lodng
25 lan 50 lan 100 Ian 200 lan 400 lan 600 lan
Ne-GA 100 £ 0° 100 £+ 0° 100 £ 02 100 £ 0° 90,00 £5,77* 46,67 £5,77%
Ne-ClI 100 £ 0? 100 £+ 0° 100 £ 02 76,67 £5,77° 33,33 £5,77° 10,00 + 0P
Ne-NE 100 £+ 0° 100 £+ 0° 93,33+5,77*  56,67+5,77° 16,67 +5,77° 0°

Ghi chu: |

- S6 liéu trinh bay la trung binh + dé léch chudan.

- CAc chi céi a, b, ¢ gia cac dong trong 1 cét chi si khac biét ¢o ¥ nghia thong ké bang phirong phdp
One-way ANOVA, phép thiz Duncan (p < 0,05).
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Hinh 4. Hiéu qua tri bénh sau 5 ngay: (A) Ne-GA; (B) Ne-NE, (C) Ne-ClI
4. Két luan

Hé Ne-NE, Ne-GA va Ne-CI di dugc tong hop thanh cdng vai kich thudc trung binh lan luot
la 139,7; 98,6 va 95,1 nm, vai gia tri tuyét ddi thé zeta déu trén 30 mV cho thay chung c6 d6 bén
tuong ddi cao. Céc két qua thi nghiém in vitro cho thay, 3 hé nano nay c6 hiéu qua cao trong viéc
phong, tri bénh phan tring do ndm L. taurica gay ra trén 14 cay 6t chudng. Trong d6, hé Ne-GA
cho hiéu qua cao hon hai hé con lai véi hiéu qua phong va tri bénh dat lan luot 12 96,67% va 90%
& @6 pha lodng 400 lan. Nghién ctiu cho thay tiém ning tng dung cua cac hé nhii nano ban chat
lipid chtra tinh dau thyuc vat nhu 1a cac thudc bao vé thuc vat sinh hoc cho nong nghiép sach va
bén vitng tai Viét Nam.
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