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ABSTRACT

Tebuconazole was dispersed in aqueous solutions of polyethylene glycol
(PEG) and water in a desired mass fraction with a presence of
dichloromethane (DCM). The mixture was then evaporated at 40°C under
a pressure of 480 mbar to remove DCM and form nanotebuconazole.
Nanotebuconazole particles size range is 27 — 35 nm with average size of
29 nm that was measured by dynamic light scattering (DLS) and the
results showed that the ratio of PEG:H,0 4:1 is the most favorable for
nanoparticle formation. In vitro tests using minimum inhibitory
concentration (MIC) method illustrated that anti-fungal and anti-
bacterial effectiveness of nanotebuconzole was demonstrated twofold
increase compared with that of commercial tebuconazole for Ralstonia
solanacearum, Fusarium ambrosium and Rhizoctonia solani and fourfold
increase for Phytophthora capsici with MIC value are 50 ppm and 25 ppm
respectively. Nanotebuconazole prepared in this study fully meets the
standards of pesticides according to Vietnamese National Standards
9482:2012 (TCVN 9482:2012).

TOM TAT

Tebuconazole dwoc phdn tan trong héon hop polyethylene glycol (PEG) va
nwoc theo mot ti I¢ xdc dinh voi sy hién dién cua dichloromethane (DCM).
Hén hop sau dé dwoc lam bay hoi ¢ 40°C duéi dp sudt 480 mbar dé
loai b6 DCM va hinh thanh nanotebuconazole. Kich thudc hat
nanotebuconazole dugc xdc dinh trong khoang 27 — 35 nm voi kich thudc
trung binh la 29 nm bang ki thudt tan xa anh sang dong (DLS) va két qua
nghién ciru cho thdy ti 1é PEG:H0 4:1 la thudn loi nhdt cho qud trinh
hinh thanh hat nhii nano. Céc thir nghiém in vitro bang phiong phap MIC
(minimum  inhibitory  concentration)  chirng  minh rang  dang
nanotebuconazole cho hiéu qua khang khudn, khang ndm manh gap 2 lan
dang thwong mai trén cac chung Ralstonia solanacearum, Fusarium
ambrosium va Rhizoctonia solani va gdp 4 lan trén ching Phytophthora
CapSICI Vi nong do irc ché t6i thiéu lan lwot la 50 ppm va 25 ppm. Ché
pham nanotebuconazole dwoc danh gia chat lwong dép img day di tiéu
chudn thuée bao vé thuc vit theo Tiéu chudn Viét Nam 9482:2012 (TCVN
9482:2012).
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1. GIOI THIEU

Trong linh vuc néng nghiép, thubc bao vé thuc
vat da va dang dong vai tro then chdt trong viéc
phong trir sdu bénh gay hai, bao V¢ va nang cao nang
SUt cdy trong hang trim nam qua. Tuy nhién, bén
canh nhiing loi ich ma chiing mang lai thi doc t6, du
lwong va nhimg tac dong tiéu cuc dén sic khoe con
ngudi cling nhu hé sinh thai luon 1a van dé néng can
¢6 giai phap khac phuc. Hién nay vai su tién bo cua
khoa hoc ki thuat, nganh thubc bao vé thuc vat cling
0 su phat trién vuot bac va ngay cang hudng den
yéu té moi truong. Nhirng hoat chat co ngudn gbc
sinh hoc da dugc nghién clru va dua vao trong san
xuit dé thay thé cac hoat chit héa hoc nhu
abamectin (Dybas et al., 1989), emamectin (Isaac et
al., 2002),... da dan phat huy tac dung tac dong chon
loc va it tac dong téi méi truong. Mot hudng nghién
ciru méi d6 1a ung dung cong nghé nano trong san
XUat cac hoat chat nham muc dich ting hoic gitr
nguyén hoat tinh ma lidu luong st dung it hon so
Vi dang thuong mai. Co nhiéu phuong phap dé tong
hop cac hoat chat dang nano nhu phéan tan trén nén
cua polymer (polymer based): imidacloprid (Adak
et al., 2012; Kaushik et al., 2013), thiamethoxam
(Loha et al., 2011, 2012; Pankaj et al., 2012) ,
carbofuran (Sarkar et al., 2012) hoic ché tao dang
hat nano lipid: deltamethrin (Nguyen et al., 2012)
hay dang hé nhii twong nano: permethrin (Kumar et
al., 2013), glyphosate (Jiang et al., 2012). Theo Kah
et al. (2013), thudc bao vé thuc vat duéi dang nano
bao gom  microemulsion,  nanoemulsions,
nanodispersion, c6 kich thudc hat nhit dugi 1000
nm. Trong d¢, dang nano (nanoformulation) duoc
quan tdm nhiéu nhét. Kich thuéc nhé gop phan tang
hoat lyc cua thude dugc ching minh qua nhleu
nghién ctru da cong bd. Roy et al. (2018) da tong
hop thanh cong nano hexaconazole (N-hexa) mot
chat trong ho triazole, kich thudc hat duge phan tich
bang kinh hién vi dién tr quet (SEM), két qua so
sanh hinh thai phat trién cua nam in vitro cho thiy
N-hexa hi¢u qua hon nhiéu so véi hexaconazole
thuong mai. Tebuconazole [(RS)-1-p-chlorophenyl-
4,4-dimethyl-3-(1H-1,2,4-triazol-1-ylmethyl)
pentan-3-ol] 1a hoat chét diét nAm bénh thudc nhom
triazole. Pich tac dung cda tebuconazole va nhém
triazole 1a tic ché sinh tong hop ergosterol, 1a chat
can thiét cho sy hinh thanh thanh té bao cua nam.
Trong d6, cac hoat chat uc ché qué trinh khir hoa
nhém methyl chong lai phan tng oxi hoa trung gian
cytochrome P450 dan dén bat hoat qua trinh sinh
tong hop ergosterol (Sancholle et al., 1984).
Tebuconazole c6 tac dung diét nAm phd rong trén 14,
trong dat nhung kho tan trong nudc, do do cac ché
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pham chira tebuconazole hién nay trén thi truong
dugc ché tao bang phuong phap nhii hoa can nhiéu
dung méi hitu co than dau kém than thién véi moi
truong. Do d6, trong nghién ctru nay, ché phim
nanotebuconazole dugc tong hop bang phuong phap
phan tin trong moi truong nuéc két hop Véi
polyethylene glycol (PEG) duoc biét dén 1a nhiing
dung moéi xanh, dé giam thiéu sy tac dong cua thudc
dén sic khoe con ngudi cling nhu hé sinh thai.

2. THUC NGHIEM
2.1. Vit liéu va thiét bi

Tebuconazole thuong mai, polyethylene glycol
(PEG), dichlormethane (DCM), polysorbate 80
(TW80) tir Xilong Scientific Co., Ltd, Trung Quoc.

Thiét bi tan xa anh sang dong (DLS-Horiba SZ-
100 Nanoparticle Analyzer, Horiba, Nhat Ban) dung
dé xéc dinh kich thudc hat nanotebuconazole phan
tan. Thiét bi van hanh dudi goc 90° va nhiét o 24°C.
Ham lugng tebuconazole duoc kiém tra bang
phuong phap sic ki khi, dau do ion héa ngon hira
(GC-FID) sur dung cot mao quan HP-5MS, (30 m x
0,25 mm x 0,25 um), nhiét 6 dau do 320°C, toc do
dong khi Hp 35 mL.phat?, tbc do khi mang He 1,7
mL.phat? toc d6 dong khong khi duy tri ngon lira
420 mL.phat ™.

2.2. Piéu ché nanotebuconazole

Qui trinh diéu ché: Can 5 g tebuconazole ki thuat
vao trong binh nén c6 dung tich 100 mL, hoa tan
tebuconazole bing 50 mL DCM va 10 mL
polysorbate 80. PEG va H,O lan luot duoc cén va
cho vao 6ng teflon co nip day theo ti 1& khdi lwong
(w/w) thay d6i lan luot 1a 9:1, 6:1, 4:1, 3:1 va 1:1,
db manh dung dich tebuconazole tir binh nén vao
ong teflon, day kin va lic hdn hop bang may lic
Vortex ¢ 2000 rpm trong 10 phut. Sau d6, dung moi
DCM bi loai bang c6 quay chan khong & 40°C, ap
suit 480 mbar thu dugc san pham cubi cing (Hinh
1). Sy anh huéng cua ti 16 PEG:H,0 dén d¢ bén cua
nanotebuconazole cling dugc khao sat trong nghién
cuu nay.

= > IF=
Nanotebuconazole
0.1g/mL

Hinh 1. Nanotebuconazole
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23. Khio st higu qua Kkhang khuin va
khang nam ciia nanotebuconazole
2.3.1. Phuong phap khao sat hoat tinh khang
nam bang phuwong phdp duc 16 thach

Céc chung vi sinh vat dugc khao sat trong nghién
clru nay bao gdbm: 1. Ralstonia solanacearum, 2.
Xanthomonas oryzae pv. Oryzae, 3. Bacillus cereus
ATCC 11778, 4. Phytophthora capsici, 5. Fusarium
ambrosium, 6. Rhizoctonia solani.

Hoat héa ching nim thir nghiém bang moi
truong cao thit peptone trong 24 h. Sau do6, mat do
chang nim duoc xéc dinh bang phuong phap do mét
d6 quang ¢ budce song 660 nm va diéu chinh vé mat
d6 chung nam trong khoang 1a khoang 106- 107
CFU.mI. Ching nim thir nghiém duoc ciy 1én moi
truong cao thit peptone. Thu nghiém kha nang
khang nim cua nanotebuconazole bang cach hit 40
pl dung dich mau thir nong d6 khac nhau trong nu6c
cit vo tring vao cac giéng trén dia thach da trai
chang ndm thir nghiém. Sir dung chloramphenicol
(0,2 ppm) ding lam chimg dwong. Dung nudc cét
v tring 1am chimg am. Sau 24 gio, két qua dugc
ghi nhan bang hinh anh va duong kinh vong vo
khuan (PKVK).

PKVK dugc tinh theo cong thuc:
DPKVK = DKVK mau thir - DKVK giéng
2.3.2. Pinh lwong khd ndng khding khudn,

khang ndm cia nanotebuconazole bang
phwong phap MIC

MIC caa mau thir duoc khao sat béng phuong
phap pha loang trén phién vi luong 96 giéng. Mdi
gleng gém 100 pl méi truong c6 khuan va 100 pl
mau thir pha lodng trong méi truong. Mau duoc pha
lodng theo diy nong d6 khac nhau (0-500 ppm).
Mau dugc u ¢ 37°C trong 16-24 gio. Sau 24 gio, 20
pL thudc thir resazurin 0,01% dwoc cho vao mdi
giéng; quan sat sy thay dbi mau, ghi nhan gia tri
MIC.
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3. KET QUA VA THAO LUAN
3.1. Sw anh hwéng cua ti 1€ PEG:H20

Nudc dong vai tro 1a moi truong phan tan, PEG
dong vai trd nhu mang lién két luu gitt cac hat
nanotebuconazole khong két hop vao nhau, do do ti
16 PEG:H.0 la yéu t5 rat quan trong dén d6 bén cua
ché pham. Trong nghién ciru nay, PEG:H,0 (W/w)
dugc khao sat theo tirng ti 16 khac nhau, dya trén yéu
t6 phan tach pha sau cac khoang thoi gian khao sat
dé kiém tra do bén cua san pham. Két qua thu dugc
trinh bay ¢ Bang 1.

Bing 1. P9 bén nhii theo thoi gian

Tile Do bén sau khoang thai
PEG:H20 gian khao sat (gio)

(wiw) 24 72 240 720
9:1 + + + +
6:1 + + + +
4:1 + + + +
3:1 + - - PL
1:1 PL PL PL PL

Ghi chii: (+) bén, (-) kém bén, (PL) phdn 1ép hoan todn.

Két qua cho thiy d6 bén cua nanotebuconazole
giam khi tang ti 1& nudc, didu nay c6 thé giai thich
duoc vi tebuconazole it tan dugc trong nudce, do do6
ham lugng nudc cao, cac hat nano c6 khuynh hudng
két tu lai véi nhau, kho bao quan dugc san pham.
Trong nghién ctru nay ti 1& pht hop nhat 1a 4:1 dap
g duoc d6 bén trong hon 720 gio.

3.2. Xac dinh kich thwéc nanotebuconazole

Két qua phan tich kich thugc hat bang DLS cho
thiy nanotebuconazole tong hop trong nghién ciu
nay co kich thuée kha déng nhat dao dong tir 27 —
35 nm véi kich thudce trung binh 29 nm. (Hinh 2A),
Hinh 2B thé hién thoi gian tré trong phep do DLS, ¥
nghia ctia duong biéu dién cang gap khic cang hep
kich thudc hat cang nho. Co thé két luan rang,
tebuconazole ¢ thé phén tan duogc dang nano trong
mdi trudng nudc, nho sy két hop cua PEG va TWS0.
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Hinh 2. Phan bd kich thudée (A), va biéu dién thoi gian tré (B) bang ki thuat DLS

3.3. Hoat tinh khing khuin va nim cia

nanotebuconazole

3.3.1. Phuwong phdp khdo sat hoat tinh khang

nam bang phiwong phdap duc 16 thach

_Keét qua thu dugc trinh bay ¢ Bang 2 va Hinh 3.
Két qua ching minh rang nanotebuconazole c6 hoat

tinh manh hon dang thwong mai & tirng ndng do
khao sat khac nhau trén tirng chiing vi sinh vat nhat
dinh.

Bang 2. Két qua thir nghiém hoat tinh trc ché s sinh trwéng cia vi khuin va nidm cia nanotebuconazole
va tebuconazole thwong mai ¢ cac nong dé thir nghiém khac nhau

Mau thir - DKVK (mm) -
(ng/giéng) Ralstonia Xanthomonas oryzae ~ Bacillus cereus Phytophthora
ng/gleng solanacearum pv. Oryzae ATCC 11778 capsici
Nanotebuconazole- 10 24+0.2 6,0£0,0 6,0£0,0 24,0+0,1
Nanotebuconazole- 100 35+0.2 6,0£0,0 12,5+0,1 28,0+0,1
Tebuconazole- 10 6,0£0.0 6,0£0,0 6,0£0,0 12,5+0,2
Tebuconazole- 100 6,0+0.0 6,0+ 0,0 8,0+0,1 30,0+£0,1
Chloramphenicol- 0,2 13,0£0.2 240+0,2 26,0+ 0,1 28+0,3

*Puong kinh giéng thach: 6 mm, PKVK = 6 mm twong itng khéng khang

Phytophthora capsici

Ralstonia solanacearum

Hinh 3. Vong vd khuén ciia nanotebuconazole va tebuconazole thwong mai ¢ cac nong dd khac nhau
doi véi 2 chiing vi sinh vat a) Phytophthora capsici va b) Ralstonia solanacearum
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Cu thé trén chang vi khuan Ralstonia 3.3.2. Dinh luong kha nang khang khuan,
solanacearum nanotebuconazole cho kha ning wc khang nam cua nanotebuconazole bang
ché sinh truong (PKVK 24 + 0,2 & nong do 10 phwong phap MIC
ug/gieng) trong khi tebuconazole thuong mai hoan Tr két qua khao sat (Bang 3) cho thdy
toan khong c¢6 hoat tinh. Trén chung nam  panotebuconazole cho hoat lyc manh hon dang
Phytophthora capsici kha nang uc che cua thuong mai gap hai lan trén cac chung Ralstonia
nanotgbuconazole tot hon tenuconazole thuong mai solanacearum, Fusarium ambrosium, Rhizoctonia
o nong do thap 10 pgigieng (PKVK  golani va gdp bén Iin trén ching Phytophthora
nanotebuconazole 12 24 + 0,2 mm gap 2 1an gid tri  capsici. Pidu do ching minh ring, kich thudc rit bé
Cua tebuconazole 12,5 + 0,2 ) va twong duong & clia cac hat nhii nanotebuconazole tong hop lam ting
nong d6 100 pg/gieng co PKVK lan lugt 1a 28 + 0,1 su khuéch tan, tham thau din dén ting hoat tinh sinh
mm va 30 £0,1 mm. hoc cta hoat chat. Piéu nay phi hop véi xu huéng

du doan ctia nghién ciru nay.

Bang 3. Gia tri MIC ciia nanotebuconazole va tebuconazole trén cac chiing vi sinh vat khac nhau

MIC (ppm)
Mau thir Ralstonia Fusarium Rhizoctonia solani  Phytophthora
solanacearum ambrosium capsici
Nanotebuconazole 50 50 50 25
Tebuconazole 100 100 100 100
Chloramphenicol 0,2 0,2 0,2 0,2

3.4. Dénh gi4 tinh chit hoa 1y ciia ché phim TCVN 9482:2012, d bén luu tri¥ trén céc chi tiéu
héa ly: d6 bén nhl, d6 tao bot, ham Ilugng

Ché pham nanotebuconazole duoc tao thanh ¢6  tebuconazole sau khi i & 0°C va 54°C sau 2 tuin
dac tinh cua thuoc bao vé thuc vat dang nha dau EC, duoc lya chon. Két qua cho thay ché pham hoan toan
tuy nhién sy khac bi¢t I6n nhat la & dung moi pha dat dugc cac chi tiéu theo tiéu chudn TCVN

ché, dung dung méi nude va PEG thay the cac dung  9482:2012. Két qua dugc thé hién trong Bang 4.
moi hiru co. Pé danh gia chat lugng ché pham theo

Bing 4. Két qua danh gia chat lwong ché pham nanotebuconazole

Yéu ciu theo

Chi tiéu TCVN 9482-2012 Ban diu MAu i ¢ 0°C MAu i ¢ 54°C
Do tao bot (mL) Thé tich bot < 60 mL 2 5 8
D0 tu nhil ban dau Hoan toan Hoan toan Hoan toan Hoan toan
D6 bén nhil sau 0,5 gid Thé tich 16p kem <2 mL 0 0 0
Do bén nhil sau 2 gid Thé tich 16p kem < 4 mL 0 0 0
Ham luong hoat chit (%)  Sai léch cho phép +15% 8,62 8,88 9,02

4. KET LUAN moi hitu co doc hai truyén théng trong cong nghé

san xut thudc bao vé thuc vat bang dung méi than
thién voi méi truong. Khi danh gia chat lugng ché
pham tao thanh theo TCVN 9482:2012, ché pham
dat yéu ciu trén tat ca chi tiéu. Do do, nghién cuu
nay dang duoc thuc hién trén céac loai hoat chat khac
ciing nhu 4p dung khao nghiém trén cdy trong dé
g6p phan sém dua nhitng san pham béo vé thuc vat

Nanotebuconazole lan dau dugc diéu ché dudi
dang phan tan trong dung méi nudc, ti 1€ H,O:PEG
dugc kiém soat 1:4 dé dugc san pham bén khong bi
phan tach pha, kich thudc hat tao thanh rat nho tir 27
— 35 nm gop phan lam ting hoat tinh sinh hoc vén
¢6 cua tebuconazole 1én 2 lin ddi véi Ralstonia

solanacearum, Fusarium ambrosium va eanh?” vio thuc té
Rhizoctonia solani; dac b[ét nanotebuconazole cho R
hoat tinh khang chung nam Phytophthora capsici LOI CAM TA

(chung ndm gy bénh chét nhanh rat nghiém trong
trén cly hd tiéu) gap 4 1an so véi dang thuong mai.
Uu diém cua phuong phap diéu ché nay: (i) don
gian, dé thyc hién, (ii) ting hoat tinh sinh hoc, (iii)
giam thiéu 6 nhiém mai truong khi thay thé cac dung

Hoc vién cao hoc Pham Qudc Yén duoc tai trg
boi chuong trinh hoc béng dao tao thac si, tién si
trong nuéc cua Quy DOi mai sang tao Vingroup
(VINIF), Vién Nghién cttu Dit liéu 16n (VinBigdata)
thugc tap doan Vingroup, ma s6 2020.ThS48.
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