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ABSTRACT

In this study, nanodispersion of difenoconazole (NDifen) was prepared by
low energy emulsification method using methyl ester synthesized from
waste vegetable oil as the dispersed phase throughout the aqueous
medium. The average droplet size of NDifen is less than 100 nm which
was characterized by modern physicochemical methods including
dynamic light scattering (DLS) and transmission electron spectroscopy
(TEM). The long-term stability property of NDifen was evaluated within
3 months with the active ingredient remaining more than 95%, determined
by gas chromatography — flame ionization detector technique (GC-FID).
The in vitro antifungal efficacy results on plant pathogenic fungal strains
showed that NDifen could be 2 — 3 times superior to commercially
available difenoconazole. The inhibitory effectiveness of NDifen is
approximately 80% against Sclerotium rolfsii, Fusarium oxysporum,
Fusarium ambrosium at a concentration of 500 ppm meanwhile the
commercial form is only about 60%. Therefore, Nanodifenoconazole
could be a promising candidate for modern agrochemical science in the
future.

TOM TAT

Trong nghién ciru ndy, nanodifenoconazole (NDifen) duoc tong hop bang
phuong phap nhii hoa nang luong thap svr dung hon hop methyl ester tong
hop tir dau thuwe vit thai lam pha phan tan trong méi trwong nwée. NDifen
t(;ng hop 6 kich thudc hat trung binh nho hon 100 nm, dwoc xac dinh
bang cdc phirong phap phan tich hién dai bao gom: tan xa dnh sing déng
(DLS) va kinh hién vi dién tir truyén qua (T 'EM). Do bén nhii dwoc danh
gid trong 3 thang, véi ham lwong hoat chat duy tri trén 95%, dwoc xdc
dinh bang ki thudt sdc ky khi dau do ion héa ngon lira (GC-FID). Céc thir
nghiém in vitro trén cdc ching ndm gdy bénh hai cdy trong cho thdy hiéu
qua uc ché sy phat trién cia nam rat tot vuot troi hon twr 2 — 3 lan so véi
dang thiong mai. Hiéu qua irc ché khodng 80% doi véi Sclerotium rolfsii,
Fusarium oxysporum, Fusarium ambrosium tai nong do 500 ppm trong
khi dang thwong mai chi khoang 60%. Do do, NDifen sé la mdt ving cu
vién tiém ndng trong nganh néng dwoc hién dai trong twong lai.
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1. GIOI THIEU

Khoa hoc va cong nghé nano dugc dit vao nhom
nhitng nganh cong nghé cao, dic biét trong giai doan
phat trién cong nghé 4.0 va trong tuong lai
(Satyanarayana et al., 2011). Hién nay, nhiéu nganh
cong nghiép ciing di bat dau ap dung cong nghé
nano nhu mot cong cu dé cai tién va nang cao chat
luong san pham nhu dién tir (Korkin et al., 2010),
dugc pham (Saini et al., 2010), néng dwoc (Grillo et
al., 2016), cac san phdm cham soc c4 nhan va my
pham (Muetal., 2010). Trong linh vuc thubc bao vé
thuc vat, cac ché pham nhii twong nano (NTN) c6
nhiéu wu diém vuot troi hon so véi cac dang nhi
dam dic truyén thng: (i) giam doc tinh dbi véi cay
trong do sir dung it dung méi hiru co; (ii) kiém soat
qua trinh phong thich thudc, cai thién hoat tinh sinh
hoc cua ché pham; (iii) giam thiéu 6 nhiém moi
truong va an toan hon ddi véi nguoi sir dung
(Setyowati & Suresh, 2019). Hé nhii twong nano dau
trong nudc (O/W) 1a hé keo phan tan kém bén vé
mit nhiét dong hoc, dic diém nay tuong dong Vi
dang nhii tvong truyén théng (EC). Tuy nhién, NTN
thuong duogc ché tao véi ty 16 chit hoat dong bé mat
va ham lugng dau x4c dinh va c6 kiém soat, két hop
V6i cac phu gia 1am bén nhu cac polymer giup duy
tri hé nhii c6 kich thudc giot nhd hon 200 nm. Piéu
nay gia ting d¢ bén cuia san pham chéng lai cac yéu
td két tu, két tua hay tao kem (McClements, 2012).
Difenoconazole 14 hoat chit khang nim thudc nhom
triazole. Pac tinh chung ctia nhom triazole la tac
dong tc ché enzyme sterol-1-4-a-demethylase rén
cac chung nam Ascomycetes, Basidomycetes va
Deuteromycetes dan dén wc ché sinh tong hop
ergosterol va ngan can qua trinh phat trién coa soi
nim va sy Nay mam cua bao tir nim (Reuveni et al.,
2002). Cac hoat chit triazole déu kém tan trong
nudée, do d6, cac san pham chua hai hoat chét trén
chu yéu ¢ dang nhii ddu dam dic (EC) hodc huyén
phu dam dac (SC) chua lugng 16n phu gia doc hai.
Trong nghién cGu nay, nanodifenoconazole
(NDifen) dugc ché tao bang phwong phép nhil hoa
nang luong thap, pha dau (OP) dugc sir dung 1a hdn
hop cac methyl ester tong hop tir dau thuc vat da qua
sir dung thay thé cho dung méi cong nghiép (xilene,
dimethyl sufoxide, dimethylformanmide), pha nuéc
sir dung chét 1am bén 14 xanthan gum (XG) la mot
polymer c6 ngudn géc sinh hoc. Tong thé cong thic
phdi ché thay thé cac hoa chit cong nghiép kém than
thién méi truong va suc khde con ngudi dap tng xu
thé hoa hoc xanh

2. PHUONG PHAP NGHIEN CUU
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2.1. Vat li¢u va thiét bj

Difenoconazole  tiéu chuidn ki  thuat,
polyethylene glycol (PEG), xanthan gum,
polysorbate 80 (TW80), potassium hydroxide
(KOH), methanol (MeOH) xuét xi Xilong, Trung
Quédc. Dau thuc vat da qua sir dung thu thap tir cac
quén an trén dia ban thanh phé H6 Chi Minh.

Thiét bi tan xa anh sang dong (DLS-Horiba SZ-
100 Nanoparticle Analyzer, Horiba, Nhat Ban) dung
dé xéc dinh kich thudc hat va thé zeta, thiét bi van
hanh duéi goc 90°, nhiét do 25°C, va thé ap dién cuc
3,4V. Thiét bi quang phé hip thu phan tir (UV-Vis)
1700 Shimadzu ding dé phan tich tinh chit quang
hoc cua hé nhil twong bang phd truyén qua. Pén
xenon va wonfram, cuvett 1 cm. May khudy co
(IKA-Eurostar 40 digital, buc) toc do khuay 30 —
2000 rpm. May khuay tir gia nhi¢t (IKA RCT, buc).
Kinh hién vi dién tir truyén qua (JEOL, Nhat Ban)
duge dung dé xac dinh hinh thai vat liéu. Phuong
phap sic ki khi dau do ion hoa ngon lira (GC-FID)
dung dé xac dinh ham lwong hoat chat cia hé nhii
tuong, thiét bi sir dung c6t mao quan HP-5MS, (30
mx 0,25 mm x 0,25 pm), nhiét d6 dau do 350°C, tc
d6 dong khi hydrogen 35 mL/phut, téc do khi mang
helium 1,5 mL/phut tbc do dong khong khi duy tri
ngon lira 425 mL/pht.

2.2. Pidu ché nhii

difenoconazole

Chudn bi methyl ester (ME) cho pha dau (OP)

twong nano chwa

ME duoc tong hop bang phuong phap chuyén
dbi ester nhom glycerol cia dau thuc vat va methyl
ciia methanol ¢ sy didu chinh theo quy trinh da
dugc cong bd boi Wang et al. (2007). Dau thyc vat
da qua str dung (WSBO) dugc thu thap va kiém tra
ham luong acid béo tu do nho hon 75,9 mg KOH/g
(Wang et al., 2007). Hon hop gom 262,2 g WSBO,
86,4 g MeOH va 4,18 g KOH duoc khuy tron trong
3 gio & 60°C bang may khudy co véi toc do 1000
rpm. San phim sau d6 dwoc phén tach bang binh
16ng dé loai bo glycerol bén dudi, I6p ME bén trén
duoc rira vai hdn hop CHsCOOH va NaCl sau cing
1am khé bang NazSOa.

Phdi ché NDifen

Xac dinh d6 tan cua Difenoconazole trong ME
tai nhiét d6 25 °C nham xac dinh ham luong hoat
chat ¢6 thé tai dugc trong pha dau ma khong bi két
tua hay tao kem & diéu kién khi hau Viét Nam.
Phuong phap xiy dung cong thic phdi ché dugc
trinh bay ¢ Bang 1.
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Bing 1. Phwong phap xiy dung cong thirc phdi ché
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Pha Thanh phin Ty lé
3 Difenoconazole 24,8% khdi luong so voi ME
Dau TWS80
(OP) ME Ty I€Ty 1€ ME:TW80 (OSR) duoc khao sat (1:9; 2:8; 3:7 va 4:6)
Nuéce Xanthan gum (XG) 0,1 % theo lugng nudc su dung
(WP) Nuac RO Ty 16Ty Ié pha dau va pha nuéc (OWR) 1:5 (Moghaddasi et al., 2018)

Cong thuc 1 (CT1): 1 g ME va 9 g TW80 dugc
khudy 15 phit & téc dd 1000 rpm dé hinh thanh OP,
sau d6 0,33 g hoat chét difenoconazole dugc thém
vao OP va khudy & 500 rpm trong 30 phit & nhiét
dd phong. Céac cong thuc 2 (CT2), 3 (CT3) va 4
(CT4) thuc hién twong tu véi khdi lugng cac thanh
phan nhu Bang 2.

WP dugc diéu ché bang cach can 0,05 g xanthan
gum vao cdc 100 mL, hoa tan xanthan gum bang 50
mL nuéc loc tham thau nguoc (RO) & 70°C khudy
déu bang may khudy tir trong 30 phit vai toe do
1000 rpm, sau d6 dé ngudi & nhiét d6 phong.

Tiép theo, WP duoc thém tir tir vao OP véi tbc
d6 thém 1 — 1,5 mL/phut, va duy tri sy khudy tron &
1000 rpm trong 30 phut thu dwoc san pham c6 mau
tir gin nhur trong sudt dén tring duc tiy thudce vao ty
I& pha dau va chit hoat dong bé mat (OSR). OSR
dugc khao sat theo cac cong thirc phdi ché dugc
trinh bay tai Bang 2.

2.3. Phin tich dic trung tinh chét cia nhii

twong nano

Cac cong the nhil dugc danh gia qua cac chi
tiéu hoa Iy bao gom d6 on dinh, dic tinh quang hoc
bang phd truyen qua, xac dinh phan b6 kich thudc
hat bang thiét bi DLS, dién tich hat bang phép do thé
Zeta, hinh thai va kich thuéc hat duge xac dinh bang
ki thuat TEM.

~Hoat tinh sinh hoc cua NDifen dugc thgc hién dé
kiém tra sy cai thién hoat tinh khang nam so véi
Bang 2. Cac cong thirc nhii twong khao sat

dang hat ki thuat, phuong phap dugc thuc hién dya
trén cac cong bd khoa hoc trude do. Hoat tinh dugc
déanh gia dya trén kha nang uc ché sy phat trién cua
soi N4m ciia cac mau thir nghiém.

MOi loai mau thir nghiém dugc pha loang véi
moi truong thach dextrose khoai tdy (PDA) cho
nong do 100, 200, 500 va 1000 ppm voi nude vo
trung (Masibonge et al., 2020). Méi truong PDA
duogc hép tiét trung va dé nguoi dén khoang 50°C
trude khi duoc thém voi mau thie. Sau do, PDA voi
chat thir nghiém dugc d6 vao dia petri co dudng kinh
9 cm. Ba dia petri 1ap lai duoc sir dung cho mdi nong
d6. Cac dia PDA khong c6 chat thir nghiém st dung
lam ddi chimg am (mau kiém soat). Mdi dia petri
dugc cdy v6i mot khoanh thach chtra soi ndm cé
duong kinh 6 mm duoc ldy tir cac mau cdy cac
chang ndm khao sat (sau khi u 5 ngay). Tat ca cac
dia petri tiép theo dwoc 1 & 28 °C trong 5 ngdy. Sau
d6, duong kinh cua khuan lac soi nim trén dia PDA
dugc do vudng goc hai 1an va sau do6 lay gia tri trung
binh. Ty ¢ phan tram sy ¢ ché ting truéng soi NAm
duoc tinh theo cong thuc:

Uc ché tang truong soi nam:
1(%) = (D¢ — Dy)/De x 100

Trong do6, Dc: dudng kinh ciia khuan lac mau doi
chimg Dr: duong kinh cua khuan lac trong mau chtra
chat thir nghiém.

CT ME (g) TW80 (q) OSR Difennoconazole (g) XG (g) Nwéc RO (g)
CT1 1 9 1.9 0,33 0,05 50
CT2 2 8 2:8 0,66 0,05 50
CT3 3 7 3.7 0,99 0,05 50
CT4 4 6 4:6 1,32 0,05 50

3. KET QUA VA THAO LUAN
3.1. Tinh chit héa Iy ciia NDifen

Hinh anh thyc té 4 cong thirc nhii dugc trinh bay
& Hinh 1. Dic tinh quang hoc 1a mot tinh chat quan
trong cua cac hé nhii gép phan vao chi tiéu chat
lwong san pham. Tinh chit nay dwoc danh gia bing
phd truyén qua thé hién ¢ Hinh 2. Mau cua dung
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dich nhii nano thay d6i theo OSR. Quan sat bang mét
thuong c6 thé thay ty 1¢ dau cang cao mau c6 khuynh
hudng duc dan do kich thudc hat cling nhu nong do
hat tang. Nham khang dinh két luan nay, phd truyén
qua dugc st dung trong khoang buéc séong 200 —
700 nm, két qua cho thiy cac cong thirc nhii c6 OSR
1:9 va 2:8 trén 80% anh sang ving kha kién (340 —
700 nm) truyén qua dung dich mau. Trong khi ¢ ty
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1 3:7 va 4:6 viing anh sang kha kién truyén qua thap
hon nhiéu do kich thudc ciing nhu ndng d6 hat 16n
lam ting su tan xa anh sang lam dung dich tro nén
chuyén dyc hon. V& mat dic tinh quang hoc, cac
cong thirc nhii c6 OSR 1:9 va OSR 2:8 ¢6 do truyén
duong

quang gan nhu twong
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thirc OSR 2:8 ¢6 ham luwong dau cao hon, nén c6 kha
nang tai duoc nhidu hoat chat hon so vai cong thirc
OSR 1:9. Do @6, cong thirc OSR 2:8 dugc xem nhu
ty 1¢ tdi wu trong nghién ctru ndy vé mat tinh chat
quang hoc va kha nang tai hoat chét.

Hinh 1. Mau sic NDifen tdng hgp ciia cac cong thirc nhii c6 OSR (1:9; 2:8; 3:7 va 4:6)

OSR1:9
OSR2:8
OSR3:7
OSR 4:6

100 4

804

60+

40
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T T
400

500 600

Wavelength (nm)

Hinh 2. Phé truyén qua ciia miu NDifen pha loing 20 1in ciia cc cong thirc nhii

Két qua do phan bd kich thudc hat bang ki thuat
DLS cho thiy cac cong thirc nhii twong nano trong
nghién cliru nay cé kich thude giot trung binh nho
hon 100 nm dugc trinh bay tai Hinh 3 va Bang 3. Xu
huéng tao thanh giot nhii ¢o6 kich thuéc nho khi ting
ty 1& chat hoat dong bé mit so véi lwong dau trong
hé nhii. Luong dau cang 16n, din dén ndng do hat
nhil cang cao lam cho hat nhii ¢6 khuynh huéng két
tu lai v6i nhau. Cong thirc ¢6 OSR 1:9 cho hé nhii
¢6 kich thuéc nho nhat 48,3 nm do ham lwong dau
su dung thap phu hop voi két qua phan tich do
truyén quang, cac ty 1¢ con lai thay d6i khong dang
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ké vé6i phan bd kich thudc hat trung binh nho hon 90
nm. Bén canh do, cac cong thire nhi duge do chi )
da phan tan (PDI) va thé zeta (Bang 3), két qua ciing
cho thiy ca 4 hé nhil déu dap tng tdt yéu cau cua
mot hé nhii twong 6n dinh véi PDI nhé hon 0,3 va
thé zeta khac khong (McClements, 2012). Téng hop
cac chi tiéu danh gia phan tich hoa ly, cong thirc nhii
c6 OSR 2:8 1a ty 1¢ t6i wu nhét. Do dé, cong thic
nhli 2 (OSR 2:8) dugc chon lam dai dién quan sat
dudi kinh hién vi dién tir truyén qua (TEM) dé xac
nhan lai kich thudc hat nhii.
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Hinh 3. Phén bd kich thuéc hat ciia cac cong thirc nhit NDifen (a) CT1, (b) CT2, (c) CT3 va (d) CT4

Bang 3. Gia tri kich thwéc hat, chi sé da phan tan (PDI), thé zeta va mau sic ciia cac cong thirc nhi dai
dién NDifen

CT OSR d (nm) PDI  Thézeta(mV) Mau sic
CT1 1:9 48,3 0,123 -30,2  Gan trong sudt
CT2 2:8 78,9 0,226 -28,7  Tring duc
CT3 3:7 82,6 0,137 -48,3  Tring duc
CT4 4:6 84,4 0,216 -10,1 Tring duc
'vp, Al e |
200 nm
- d)
200 nm

= E— [R——

Hinh 4. Anh TEM ciia NDifen dai dién cong thirc OSR 2:8 ¢ cac mirc phong dai khac nhau (a, b va d
x200K, ¢ x100K)
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NDifen phéi ché theo cong thirc ¢ OSR 2:8 ~ NDifen trong cic nghién ctru trude day vé phuong
duoc quan sat dudi kinh hién vi dién tir truyén qua  Phdp diéu che, kich thudc giot nhil trung binh tao
& céc mitc d phong dai khac nhau va dugc thé hign thanh va ki thuat do the hién qua Bang 4. Trong do,
qua Hinh 4. Mot cach téng quan, cc giot nhi co phuong phap nhi dao phg sir dung methyl ester tong
kich thudc twong déi dong déu (Hinh 4c), tai mot s hgp tur dau thuc vét.théu va TW80 cho kich thuéc
didm chup kich thuéc giot dao dong tir 50 nm @én  9iot nho hon so v6i phuong phép pha loang nhi
100 nm (Hinh 4a, 4b) va gin nhu khong c6 giot nhii ~ mMacro va phwong phap tai hoat chat trén nen

ndo c6 kich thuéc 16n hon 200 nm trong pham vi céc polymer. Thém vao do, phuong phdp nay su dung
anh chup. K&t qua nay phu hop véi két qua phan tich céc thanh phan c6 ngudn géc tir tw nhién, an toan véi
DLS Vi phan bé kich thuc giot tir 50 nm dén 180 Nguoi sit dung va mdi trudng, gid thanh chap nhan
nm va kich thudc giot nhii trung binh 78,9 nm. dugc nén kha thi hon vé mat kinh té cho san pham
NDifen trong nghién cttu nay cling dugc S0 sanh véi khi duoc thuong mai hoa.

Béng 4. Kich ¢& giot nhii twong NDifen ciia mdt s6 phwong phap diéu ché khac nhau

Phuong phip Thanh phan OP Kich c& giot Ki thuit do Tai liéu tham khao

Tai trén nén polymer Difen/PBS/PLA 7,2 um TEM Wang et al., 2018

Pha loang nhit macro Difen/AOT/Alox4913 141,1 -156,3nm DLS/TEM Luetal., 2021

Nhil hoa dao pha Difen/ME/TW80 78,9 nm DLS/TEM Nghién ctru nay

PBS = poly(butylene succinate), PLA = poly lactic acid, AOT = Bis(2-ethylhexyl) sulfosuccinate sodium, Alox4913
chat hogt dién thuong mai.

Do bén bao quan dai han 1a yéu té can thiét ddi dau, lwong hoat chat tai Ién, ting khoi luong riéng
v6i hé nhil twong mang tinh thwong mai, cc cong cua hat nhil dan dén tach pha va tao tua. Ket qua do
thire nhi trong nghién ciiu ndy ciing duoc khao sat ~ Phl hop véi sy that thoat ham luong hoat chat cua
mo phong diéu kién bao quan dai han trong 3 thing CT4 sau 3 thang chi con 87% so v6i ban dau.
va danh gia cam quan thong qua hai yeu t6 két tua 3.2. Hoat tinh sinh hoc caa NDifen

va tao kem, ham lugng hoat chét sau diéu kién bao
quan ciing duoc kiém tra bang ki thuat GC-FID.
Bang 5 cho thiy cac cong thirc OSR 1:9, 2:8 va 3:7
cho d6 bén bao quan cao, khong xuit hién cac hién
tugng két tua hay tao kem, ham lwong hoat chét
cling dugc duy tri trong gidi han cho phép sai 1éch
10% s0 v&i ban dau. Cong thirc OSR 4:6 cho két tua
nhe sau 24 gio, tuy nhién lugng két taa kha nho (nho
hon 2 mL), nhung c6 thé thiy véi lwong dau Ién, hé
nhii mat on dinh hon va bén canh d6 phai luu y dén
ham lugng hoat chat difenoconazole tai trong pha

Trong nghién ctru nay, mau NDifen dugc thir
nghiém hoat tinh ¢ ché sur hinh thanh soi nAm trén
cac chung nhu: Sclerotium rolfsii, Fusarium
oxysporum, Fusarium ambrosium, va Phytophthora
capsici. Cac chung nim ké trén 1a nhiing tic nhén
gdy bénh hai phé bién nhu bénh bac 14, théi qua,
bénh héo ril trén nhiéu loai cay trong (Mehan, 1994;
Charline, 2016; Palaksha, 2010). Két qua duoc the
hién qua Bang 6. Bong thoi nghién ciru ciing tién
hanh kiém tra hoat tinh cua Difen thuong mai va
dugc trinh bay tai Bang 7.

Bing 5. P9 on dinh nhii qua cac thoi gian bao quan

oT Thé tich 16p kem ( 1) hay két tia (| ) nhé hon 2 mL Ham hrong hoat chit E10%)*
2h 24h 15ngay 30 ngay 3 thang Sau 3 thang so vi ban dau

CT1 - - - - - 95%

CT2 - - - - - 97%

CT3 - - - - - 96%

CT4 - 10,5 10,5 11,0 11,0 87%

* Chénh léch ham heong cho phép ciia hoat chdt chinh sau thoi gian bdo quan (theo TCCS)
Mot cach tong quat, NDifen diéu ché trong Difen & nong d¢ tir 200 ppm. Trén chung Fusarium

nghién ctru nay cho hidu qua wc ché sy hinh thanh oxysporum, higu suét wrc ché ciia NDifen 1a 20% cao
s nam tbt hon so véi dang difenoconazole thuong gap ba lan so vai Difen chi 7% tai ndng d¢ khao sat
mai (Difen) & tat ca cac chiing nam va khoang nong 200 ppm. Pic biét trén chang Phytophthora
d6 hoat chat khao sat. Cu thé trén ching Sclerotium capsica, Difen cho hiéu qua tc ché chi 78,14% tai
rolfsii, NDifen cho hiéu qua tc ché gip 2 1an so véi ndng d6 1000 ppm, trong khi NDifen tc ché gan nhu
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hoan toan 1én dén 96,91%. Cac két qua trén cho thay
nhil twong nanodifenoconazole (NDifen) vadi kich
thudc hat rit nho, kha nang khuéch tan cua cac hat
thudc tt hon so v6i dang thwong mai (Difen), dan
dén hiéu qua tic ché sy phat trién cua tan nam ciing
t6t hon. Pidu nay dic biét c6 ¥ nghia trong viéc st
dung NDifen lam thudc phong ngira va ngin chan
su lay lan cua cac bénh hai do nam gay ra trén ciy
trong. Bang 6 cho thdy ¢ nong do 500 ppm, NDifen

Tdp 59, S6 1A (2023): 30-38

cho hiéu qua tc ché sy sinh truéng cua nim rat tét
khoang 80% ddi véi cac chung Sclerotium rolfsii,
Fusarium oxysporum, Fusarium ambrosium va cho
thiy kha ning vuot troi hon do véi dang thuong mai,
do d6 & ndng d6 nay, NDifen c6 thé duoc tng dung
trong thuc nghiém. Mot sé hinh anh két qua trc ché
céc chuing nam caa NDifen va Difen tai ndng do 500
ppm dugc trinh bay tai Hinh 5.

Bing 6. Két qua khao sat hiéu qua tc ché hinh thanh s¢' nAm trén cac chiing nim khac nhau cia NDifen

s0 véi miu ddi chimg am

Néng dé (ppm) Puwong kinh tan nAm (mm)

Hiéu qua wc ché (%)

Chiing ndm Mau thir

Sclerotium rolfsii Chung am -
NDifen 100
NDifen 200
NDifen 500
NDifen 1000

Fusarium oxysporum Chung am -
NDifen 100
NDifen 200
NDifen 500
NDifen 1000

Fusarium ambrosium Ching am -
NDifen 100
NDifen 200
NDifen 500
NDifen 1000

Phytophthora capsici Chung am -
NDifen 100
NDifen 200
NDifen 500
NDifen 1000

86,8+ 1,6 -
80,0 + 6,2 8,45
493 +2,5 46,39
233+1,5 78,56

6,0 £ 1,0 100
86,8+ 1,6 -
81,7+3,1 6,39
70,7+ 15 20,00
213425 81,03

8,0+ 1,0 97,53
88,0+ 1,0 -
78,0 3,0 10,93
573+2,1 36,49
22,0+ 1,0 80,21

6,0+ 1,0 100
86,8+ 1,6 -
83,3+1,3 4,33
49,0 +2,0 46,80
39,0+ 1,0 59,18
8,50 £ 0.5 96,91

Bing 7. Két qua khio sat hiéu qua e ché hinh thanh s¢' nAm trén cic chiing ndm khac nhau caa Difen

Chiing nAm MAau thir  Nong dé (ppm) Pwong kinh tan nAm (mm) Hiéu qua wc ché (%)
Sclerotium rolfsii Difen 100 80,0 £ 6,2 8,45
Difen 200 69,0 £3,0 22,06
Difen 500 403+1,5 57,53
Difen 1000 6,0+ 1,0 100
Fusarium oxysporum Difen 100 84,7+2,5 2,68
Difen 200 80,7+ 1,5 7,63
Difen 500 32,7+2,1 67,01
Difen 1000 14,0 2,0 90,10
Fusarium ambrosium Difen 100 83,0+£2,5 4,74
Difen 200 66,3+15 25,36
Difen 500 49,7+ 1,5 45,98
Difen 1000 6,0+ 1,0 100
Phytophthora capsici  Difen 100 82,7+2,1 5,15
Difen 200 57,0£2,0 36,91
Difen 500 493+1,5 46,39
Difen 1000 23,6+ 1,5 78,14
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A
Mau chirng 4m
B
C
NDifen 500 ppm
D
Mau chitng am NDifen 500 ppm Difen 500 ppm

Hinh 5. Céc dia thach thir nghiém cac mau thir va miu kiém soat

A. Sclerotium rolfsii, B. Fusarium oxysporum, C. Fusarium ambrosium, va D. Phytophthora capsici

4. KET LUAN

Nghién ciru nay thyc hién thanh cong phdi ché
nanodifenoconazole bang phuong phap nhii hoa
nang luong thip, cac thanh phan sir dung trong hé
nhii 12 nhitng chit c6 ngudn gdc tw nhién, khong sir
dung cac dung moéi hitu co ddc hai. Hé nhii nano cé
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kich thudc hat trung binh nhé hon 100 nm dugc xéac
dinh bang ki thuat DLS va TEM. Hé nhii t6i uu
(OSR 2:8) ¢ d6 truyén quang tot, mau sic sang bén
& didu kién bao quan dai han. Hoat tinh sinh hoc cia
nhii trong nanodifenoconazole dwoc danh gia biang
phuong phap khuéch tan méi truong thach, cho hiéu
qua trc ché su phat trién cta soi ndm rét tot vuot troi
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hon tir 2 — 3 1an dang thuong mai trén nhiéu chung
ndm khac nhau bao gdm Sclerotium rolfsii,
Fusarium oxysporum, Fusarium ambrosium, va
Phytophthora capsica. Két qua nghién ciru nay c6 y
nghia 16n trong bdi canh sy lam dung héa chat bao
vé thuc vat hién nay, cac ché phém nano téng hop
bang phuong phap hoa hoc xanh gop phan lam giam
lidu lugng sir dung nhung van giit dugc hidu luc tac
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