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This study focuses on the development, formulation, and in vitro evaluation of the
biological efficacy of NANO-BI a novel nanoemulsion system composed of neem
oil and cinnamon essential oil designed for the effective control of Tetranychus sp.
on tomato (Solanum lycopersicum) plants. Fourier-transform infrared spectroscopy
analysis revealed characteristic alterations in functional groups, confirming the
successful formation of the emulsion. The nanoformulation exhibited an average
particle size of approximately 206 nanometers and a zeta potential of -55.7 mV,
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indicating excellent colloidal stability and dispersion uniformity. In bioefficacy
trials, NANO-BI significantly outperformed the conventional chemical pesticide
Vineem 1500EC, achieving an outstanding mortality rate of 98.33 - 100% within
just 1 to 3 days at a concentration of 0.50%. Moreover, it maintained a high level
of effectiveness ranging from 95% to 100% even at the lowest tested concentration
of 0.125%. These promising results suggest that NANO-BI is not only highly
effective and fast-acting against Tetranychus sp., but also represents a strong
candidate for sustainable, eco-friendly pest management solutions in agriculture.
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tinh dau qué duoc thiét ké nham kiém soat hidu qua loai Tetranychus sp. gdy hai
trén cdy ca chua (Solanum lycopersicum). Phan tich phé hdng ngoai bién déi
Fourier cho thdy su thay déi dic trung & cac nhom chire, x4c nhan thanh phéan hoa
hoc trong nhii trong. Ché phdm nano nay c6 kich thudc hat trung binh khoang 206
nanomet va dién thé zeta -55,7 mV, cho théy d6 6n dinh keo va kha nang phan tan
rét tot. Trong cac thr nghiém hiéu lyc sinh hoc, NANO-BI cho thay hiéu qua vuot
trdi so v6i thude trir sau hoa hoc truyen théng Vineem 1500EC, dat ty 1¢ gay chét
cao 98,33 -100% chi trong vong 1 dén 3 ngay & ndng do 0,50%. Hon nira, ché
phdm van duy tri hiéu qua cao tir 95% dén 100% ngay ca & ndng d6 thip nhat duoc
thir nghiém 1a 0,125%. Nhimg két qua hira hen cho thiy NANO-BI khéng chi c6
hiéu lyc manh va tac dong nhanh ddi véi Tetranychus sp., ma con 1a mét ung vién
tiém ning cho cac giai phap quéan 1y dich hai bén vimg va than thién véi méi truong
trong nong nghiép.
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1. Gioi thigu

Trong san Xuat nong nghiép, sau bénh hai la mot trong nhirng yéu t6 gy anh huong 16n dén
nang suat va chat lugng cay trong. Nhén do (Tetranychus sp.) 1a loai gay hai pho bién trén nhiéu
loai cdy trong nong nghiép, lam giam ning suat va gy kho khin trong qué trinh canh tac. Viéc
kiém soat loai dich hai nay thudong dua vao thudc bao vé thuc vat hoa hoc, nhung phuong phap
nay thuong giy ra tic dong tiéu cuc dén moéi trudong, stirc khoe con ngudi va lam gia ting tinh
trang khang thudc & dich hai [1].

Trudce boi canh do, viée tim kiém va tmg dung cac hop chit c6 ngudn gde tu nhién, than thién
v6i moi truong dang trd thanh xu hudng trong phong trir sinh hoc. Trong d6, Neem oil (dau
neem) va tinh dau qué 1a hai tac nhan sinh hoc dﬁy tiém nang, dugc ghi nhan co6 hoat tinh trir sau
hiéu qua nhd chia cac hop chit co tic dung sinh hoc manh nhu azadirachtin va cinnamaldehyde.

Neem oil dugc chiét xudt tir hat cay neem (Azadirachta indica), 1a ngudn giau cac hop chét
limonoid, dic biét 1a azadirachtin — mot hoat chat di dugc chirmg minh c6 kha nang gay rdi loan
sinh truong, {rc ché qua trinh 16t xac, 1am giam kha nang sinh san, cing nhu hoat dong nhu mot
chat xua dudi dbi voi nhiéu loai con tring hai cdy trong. Ngoai ra, cac thanh phan nhu salannin
va nimbin ciing gop phan tang hiu qua phong trir sdu bénh [2], [3]. Dac biét, dau neem & dang
nano (nano neem oil) cho thay hiéu qua vuot trdi nho kha ning phan tan tét, 46 bam dinh cao
trén bé mat 14, kéo dai thoi gian tac dong va giam thiéu su rira troi do mua [4].

Bén canh d6, tinh dau qué — dic biét 1a tir vo cdy qué (Cinnamomum cassia) — chira
cinnamaldehyde, mot aldehyde thom chiém ty 1& cao trong thanh phén tinh dau, c¢6 hoat tinh trir
sau manh mé. Cinnamaldehyde dé dugc chimg minh c6 kha nang lam 1di loan hé than kinh c6n
trung, pha hiy céu tric mang té bao va trc ché hoat dong clia cac enzyme thiét yéu, tir 46 dan dén
cai chét cua sau hai. Khong chi co tac dung diét sau tryc tiép, cinnamaldehyde con thé hién vai
tro nhu mot chat xua dudi va gy te ché sinh san, phat trién cua nhiéu loai sau bénh [5].

Hién nay, xu huéng nghién ciru va tng dung cac ché phdm c6 ngudn géc tir tinh dau va cao
chiét thuc vat trong phong trir dich hai dang nhén duoc sy quan tdm dang ké tir cong ddng khoa
hoc, ddc biét trong bdi canh nong nghiép hudng dén muyc tiéu bén viing va than thién véi moi
trudng [6] [8]. Trén co s& d6, nghién ciru nay duoc thuc hién nham danh gia hiéu lyc trir sdu
ctia ché pham NANO-BI — m6t h¢ nhii tvong nano ddng thoi mang hai hoat chét sinh hoc 1a dau
neem va tinh dau qué — trong diéu kién in vitro. Viéc sir dung cong nghé nano khong chi gitip cai
thién kha niang phéan tan va do bén cua cac hoat chét tw nhién ma con nang cao kha ning tham
thau, kéo dai thoi gian tac dong va tang hiéu qua sinh hoc trén dbi tugng séu hai. Két qua nghién
ctru s& 1a tién dé khoa hoc quan trong cho viéc phat trién cac ché pham sinh hoc thé hé méi, c6
tinh tmg dung cao trong thuc tién san xuat nong nghiép hiru co, gop phan han ché sir dung thude
hoa hoc va thich ing v6i xu hudng ndng nghiép xanh va bén ving trong tuong lai.

2. Phwong phap nghién ciru
2.1. Vit liéu nghién curu

Déi tugng dich hai: Nhén do (Tetranychus sp.) hai ca chua duge thu thap tir cac rudng trong
ca chua tai tinh Vinh Phuc.

Thoi gian thyc hi¢n: thang 7/2024

Ché pham thir nghiém: Ché pham Nano-BI dugc chiét xuét tir nguyén liéu thao moc bao gom
dau neem (Neem oil), tinh ddu qué va chit hoat dong bé mat (Hink 1). Pay déu 1a cac nguyén
lidu c6 chira cac hop chat hoat tinh sinh hoc manh nhu azadirachtin, cinnamaldehyde va
coumarin — c6 kha ning tac dong dén con tring gy hai theo co ché sinh hoc. Cac thanh phan nay
duoc két hop véi chét nhil hoa dé tao thanh hé phén tan nano nhim tang hi€u qua sinh hoc va do
6n dinh cua ché pham.

Vit liéu khac: La ca chua va cac vat liéu chuyén dung khac ding dé nudi con trang va thuc
hién cac thi nghiém.

http://jst.tnu.edu.vn 250 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(14): 249 - 255

- E—— Bang 1. Thong sé Iy — héa ciia dau Neem

Théng s6 thir nghiém Két qua
Bé ngoai Chat 160ng mau nau
Mui Mui déc trung
pH 6,5
o —— Trong lugng riéng 0,92
< . 3 £ . Do hoa tan Khong tan trong nudc
Hinh 1. Tinh dau qué va Neem oil Azadirachtin A+B 0,13% (1300 ppm)

2.2. Tao ché pham NANO-BI

Trong thi nghiém diéu ché, hdn hop gdm Dau Neem (1 g), OS 20 (2 g; Tween 80-Span 80 voi
HLB 10,7), propylene glycol (0,5 g) va tinh dau qué (1 g) dugc cho vao binh phan tng. Hon hop
duogc khuay déu & toc d6 150 rpm nhim dam bao trén 1an cac thanh phin ban dau. Sau dé, binh
chtra hdn hop dugc dit vao may siéu am va xu ly trong khoang 30-45 phut. Sau qua trinh siéu am,
b6 sung 2 g Tween 20 vao binh, sau d6 tiép tuc siéu am hdn hop khoang 30 phut. Két qua thu dugc
12 mot hon hop dong nhét, cho thay sy hoa tan hoan toan ciia cac thanh phan. Thi nghiém yéu cau
duy tri nhiét d6 6n dinh va c6 thé st dung khuay nhe sau qué trinh si€éu &m dé dat duoc su dong
nhat t6i vu néu can thiét. Cac thong sb 1y — hoa ciia dau Neem duoc thé hién trong Bang 1.

2.3. Phwong phdp dinh gid dic diém ciia ché phim
2.3.1. Phé hong ngoai bién doi Fourier

Do phd hong ngoai bién ddi Fourier (FTIR trén may do quang phd hong ngoai Nicolet iS10
FTIR (Thermo scientific, M§) dé phan tich mau NANO-BI), ghi phé trong ving tir 4000 cm™ dén
400 cm™ dé xac dinh va phan tich cAu triic hoa hoc cta ché phém. Xac dinh cac nhom chirc hoa
hoc ¢6 trong ché phdm thao mdc va nano. Phén tich sy thay doi ciu tric hoa hoc trong qua trinh
bién d6i. Xac minh tinh chat hoa hoc ctia ché pham.

2.3.2. Phirong phdp do kich thude hat trung binh, chi sé da phan tan (PI) va gid tri thé zeta

St dung k¥ thuat tan xa anh sang dong dé xéac dinh kich thudce hat trung binh, chi s6 da phan
tan (PI) va gié tri thé zeta ciia nhii tuong nano. Phép do duoc thyc hién trén thiét bi phan tich kich
thudc hat (DLS), thé zeta (Zetasizer Nano-S900, Vwong qudc Anh) va trong lugng phan tir
(Horiba SZ-100Z2, Nhat Ban). Ddi voi phép do nay, can pha lodng hdn hop nhii twong bang
nude cat voi ti 18 1: 2500, dung micropipet hut va khudy déu cho dén khi dung dich dong nhét roi
cho vao cuvet polystyrene. Tiép theo, cac thong sd dugc cai dat véi tit ca cac phép do tai may
nhu: nhiét d¢ 25 °C, do nhét 1a 0,8872 cP, chi s6 khic xa ciia nude 1a 1,330 va duoc lap lai 3 1an.

2.3.3. Phdn tich thanh phan hoat chat trong tinh dau qué bang GC-FID

Céc thanh phan d& bay hoi trong tinh dau qué dugc phan tich bing GC-FID. Thiét bi Agilent
122-5532E trang bj dau do ion hoa ngon ltra st dung c¢6t DB-5ms (30 m x 250 pm x 0,25 pm)
duoc sir dung vdi cac thong s6 va diéu kién van hanh nhu sau: nhiét do ban dau 1a 60°C trong 2
phiit; d6 dc 4 °C/phit dén 192 °C va 260 °C trong 2 phut sau khi chay; toc do dong chay 1a 1
mL/phut; thoi gian chay 1a 35 phat; va FID cua dau do o 280 °C.

2.4. Phwong phdp thir nghiém hiéu lwc ché phim

Nong d6 ché pham thir nghiém: Ché pham NANO-BI dugc pha lodng véi nudc ct & cac ndng
d6 0,125%, 0,25% va 0,5% dé kiém tra higu luc dbi v6i nhén do trong diéu kién in vitro.

Cong thirc thi nghiém: NANO BI 0,125%; NANO BI 0,25%; NANO BI 0,50%; Vineem-
1500EC; Dbi chimg: Nudc 1a.

Diéu kién thi nghiém: Nhén d6 dugc nudi trén cdy ca chua trong phong thi nghiém, ¢ nhiét do
25 °C, 6 4m 65 + 5%, dudi anh sang huynh quang.
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Thi nghiém dugc thyc hién trong cac hdp nhya c6 kich thude 9,5 cm x 6,0 cm x 4,0 cm, voi
day duogc 16t mot 16p gidy am dé giit d6 am cho 14 thi nghiém chtra nhén d6. Cac thi nghiém duoc
bb tri véi 5 cong thic, mdi cong thirc 3 1an nhac lai, 20 nhén dé/1an nhic.

San pham ddi chimg Vineem 1500EC (hoat chét azadirachtin dugc dang ky trong Danh muc
Thudc BVTV dugc phép st dung & Viét Nam).

Phuong phap phun ché pham: Cac ché pham dugc phun vao cic nhém thi nghiém bang may
Potter spray tower (Vuong qudc Anh), mdi lan phun 1 ml cho mdi hop thi nghiém. Theo ddi s6
luong con trang séng sau khoang thoi gian 1, 3, 5 ngay.

Cong thurc Abbott dugc sir dung dé tinh toan hiéu luc cua ché phérn NANO-BI d6i véi nhén do.

K (%) =Mx 100 1)
Cq

Trong do6: K (%) 1a hiéu lyc ctia ché pham (tinh theo phan trim); Ca 14 s6 lugng sinh vat gy
hai trong nhom ddi chung (khong st dung ché pham); Ta 1a s6 lwong sinh vat gdy hai trong nhom
thir nghiém (st dung ché pham) [9].

3. Két qua va ban ludn
3.1. Két qud do phé FTIR

Bing phuong phap dong phan tan va siéu 4m da tao ra hé ché pham NANO-BI 6n dinh. Két
qua phén tich phd hong ngoai FTIR cua h¢ ché pharn tao thanh dugc thé hién trén Hinh 2.

Pho FTIR ctia ché pham NANO-BI cho thdy mot sé dinh hap thu dic trung, voi cac budc
song quan trong nhu 3457.42 cm™ (dinh hip thu ciia nhém —OH), 2923.55 cm™ va 2857.24 cm™
(dao dong C—H cua mach aliphatic). Pac biét, dinh hép thu manh tai khoang 1710-1740 cm™ 1a
dic trung cho dao dong kéo dan ciia nhom carbonyl (C=0), x4c nhan sy c6 mit ciia hgp chit
cinnamaldehyde — thanh phan chinh trong tinh diu qué. Ngoai ra, cac dai trong ving 1600-1500
cm™ dai dién cho dao dong kéo din C=C trong vong thom, ciing la dau hiéu dic trung cua cac
hop chét c6 cdu trac aromatic. Cac dai (band) trong ving 1300-1000 cm™, va dinh band 100,48
cm™ d6i véi NANO-BI (Nano BIOI) thé hién dao dong cua lién két C—O trong phan tir. So sanh
v6i phd FTIR cia tinh diu qué cho thiy sy hién dién cua cac nhém chire dic trung nhu —OH, C—
H, C=0, C-O va C=C xac nhén sy c6 mit cia cac hop chat chinh nhu cinnamaldehyde, lipid va
azadirachtin ciia ddu Neem (Hinh 3) va cac chat hoat dong bé mit. Day 1a nhimng thanh phan hoat
tinh sinh hoc quan trong, gop phan viao tac dung khang ndm, khang khuan va trir sdu cia tinh dau
qué trong (mg dung nong nghiép.

Diéu nay cho qua trinh tao ché pham nano da 1am thay d6i mdi trudng hoa hoc xung quanh
cac nhom chure cua tinh dau, thong qua cac tuong tac vat ly hodc hoa hoc véi hé mang. Piéu nay
chtng minh ring tinh ddu qué da duoc bao goi thanh cong vao hé nano, gop phan cai thién d6 6n
dinh, tang cuong tinh phan tan va hira hen nang cao hiéu qua sinh hoc trong irng dung phong trir
nhén do (Tetranychus sp.) [10].

2o Tranc mior A O H H H
110 4 O (/ O .
100 ( ” ‘Lit //L-W_ (HO S = O . /O
90 > A § /
% 7o e Cinnamaldehyde H /\O \\H—\*fgf\ H?TO\
g @] o) ~ 2~ H =0
3= 1 %o 0" 5H o /
E 4 P ’\\O, \‘\,
"] ! l
20 4 N {
10 H
o] Cinnamyl acetate Azadirachtin
=10
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Wavenumber (cm-1)

Hinh 2. Gidn déphé FTIR ctia hé chéphcfm va Hinh 3. Cdu tric ho’q hoq cia cde hoat chdt chinh
tinh dau qué trong ché pham NANO-BI
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3.2. Kich thwéc hat trung binh, chi sé da phén tdn va thé zeta

Po lgich thude hat cua hé ché phém Qﬁng ki thuat DLS c¢6 kich thu(')’c hat trung binh 1a 206 nm.
Phan bo kich :[hu('yc hat c6 d6 1éch chuan cao, v6i cac hat 16n nhat c6 kich thudc khoang 238,7
nm va nhoé nhat 1a 25,6 nm (Hinh 4).
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Hinh 4. Gidn dé kich thuée hat va chi sé da phin Hinh 5. Thé zeta ciia NANO-BI
tan cua NANO - Bl

Hinh 4 ciing cho thdy ché pham c6 kich thudc nano, gitip ting dién tich bé mit tiép xtc voi
sinh vat gy hai, cac hat nano c6 thé dé dang xdm nhap vio co thé sinh vat va tac dong hiéu qua
hon so véi cac hat c6 kich thudce 16n hon. Sy dong déu trong kich thude hat ciing giup ting cuong
kha néng phéan tan trong dung dich, ddm bao hi¢u qua lau dai khi str dung

Hinh 5 cho thiy thé Zeta cta ché phém NANO-BI 14 -55,7 mV, véi do di chuyén caa cac giot
nhii twong 1a -0,000432 cm?/Vs. Thé zeta 4&m manh cho thiy ché pham c6 kha nang phén tan 6n
dinh trong dung dich. Thé zeta cao giup cho cac hat nano trong ché pham khong dé dang két ty,
tir 46 duy tri sy 6n dinh trong qua trinh sir dung. Tang hiéu qua cta ché pham khi tac dong lén
sinh vat gay hai.

3.3. Phin tich thanh phin hoat chit trong tinh dau qué bang GC-F1D

Tinh dau qué duoc phén tich cho thdy thanh phan chu yéu 1a trans-cinnamaldehyde (83,11%),
hop chét c6 hoat tinh sinh hoc manh, dic biét trong kiém soat sdu hai. Cinnamaldehyde da dugc
ghi nhén c6 kha nang tac dong 1€n hé than kinh, 1am rdi loan qua trinh diéu hoa enzyme va pha
v cdu trac mang té bao, tir d6 gy chét té bao va trc ché su phat trién cta nhén do. Bén canh do,
c4c thanh phan phy nhu cinnamyl acetate (1,26%) (Hinh 3) va benzaldehyde (2%) co6 thé gop
phan ting cuong hidu qué trir nhén 'théng qua co ché thdm thiu nhanh va tac dong hiép lyc.
Ngoai ra, coumarin (4,61%) ciing thé hién hoat tinh can tr& qua trinh ho hap té bao ¢ nhén, gop
phan nang cao hiéu quéa phong trir ciia ché pham.

3.4. Higu lyc ché phiam nano thio mc (NANO-BI) déi véi nhén dé hai ca chua trong diéu
kién in vitro

Bang 2. S6 heong nhén do song sau xir 1y ché phdam nano thao méc (NANO-BI)

S6 lwong nhén dé song sau xir 1i ché phidm

Nong SO lwong nhén dé nano thao méc

TT Céngthic 50 00y trudre khi xir Iy

1 ngay 3 ngay 5 ngay
1 NANO BI 0,125 20 1,00c 0,00c 0,00c
2 NANO BI 0,25 20 0,67c 0,00c 0,00c
3 NANO BI 0,50 20 0,33c 0,00c 0,00c
4 Vineem-1500EC 2,00 20 5,33b 3,00b 1,00b
5 Dbi ching Nuoc 12 20 20,00a 20,00a 20,00a
LSD 0,5 0,81 0,81 0,00
CV (%) 3,2 2,7 0,0

Két qua theo ddi s6 lugng nhén do con séng sau xu 1y, cho thay ché pham NANO-BI c6 hi¢u
luc cao trong viéc ti€u diét nhén do hai ca chua. O tat ca cac nong do (0,125%, 0,25% va 0,50%),
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s6 luong nhén song giam manh ngay sau 1 ngay xur ly va hoan toan bi tiéu diét sau 3 ngay (Bang
2). bac biét, ¢ nong do 0,5%, hiéu luc cua ché pham gy ra manh véi trung binh 0,33 con /20 con
song sau 1 ngay, giam nhanh hon so voi nong d6 0,125% (1,00 con/ 20 con). Dén ngay thtr 3 va 5
tat ca cac ndong do déu dat hiéu qua diét hoan toan (0 con song).

Trong khi d6, thudc dbi ching Vineem 1500EC (2%) tuy c6 tac dung nhung yéu hon rd rét. Sau
1 ngay xu ly, sé nhén séng van con 5,33 con va chi giam con 1 con sau 5 ngay. Nhom ddi ching
(phun nuéc 13) khong c6 tac dung, toan bo nhén van song sau sudt thoi gian theo doi (20/20).

Bang 3. Hiéu luc chéphcim nano thao moc (NANO-BI) doi véi nhén dé hai ca chua

Hiéu lue (%) ché phim Nano-BI sau xir ly

TT Cong thirc Nong d¢ (%) 1 ngay 3 ngay 5 ngay
1 NANO BI 0,125 95,00a 96,67a 100,0a
2 NANO BI 0,25 96,67a 100,0a 100,0a
3 NANO BI 0,50 98,33a 100,0a 100,0a
4 Vineem 1500EC 2,00 73,33b 85,00b 95,00b
5 Dbi ching Nudac 1a - - -

LSD 0,5 4,71 5,43 0,00
CV (%) 2,8 3,0 0,0

Két qua tinh toan hiéu luc ctia cic ché pham ciing phan anh xu hudng trén. Ché pham NANO-
BI ¢ ndng do 0,50% dat higu luc 98,33% sau 1 ngay va 100% tir ngay thir 3. Ngay ca & nong do
thip nhét 0,125%, hiéu luc ciing dat 95% sau 1 ngdy va 100% sau 5 ngay. Trong khi d6, Vineem
1500EC chi dat hiéu luc 73,33% sau 1 ngay va 95% sau 5 ngay (Bang 3). Vi Vineem 1500EC
chtra azadirachtin, 0,15% w/w ¢6 hiéu qua nhung ché pham NANO-BI (su két hop giita Neem oil
va tinh dau qué) cho hiéu qua cao hon & thir nghiém in vitro trong nghién ctru nay.

Két qua nay cho thay ché phdm NANO-BI c6 kha ning tiéu diét nhén d6 nhanh chéng va hiéu
qua, dac biét & néng d06 0,25% va 0,50%. biéu nay cho théy hiéu Ivc manh mé caa ché phém,
ngay ca & ndong do thap nhu 0,125%, di c6 hiéu qua gan nhu tuong duong véi ndng do cao. Tinh
dau qué c6 hiéu qua diét 4u trang mudi 83,3% & nong d6 1,0 mg/gidy loc [11]. Tinh dau qué
dugc st dung kiém soat diép trén hanh tay, 1a thudc diét ve va mot gao [12], [13].

Uu diém 16n cia NANO-BI 1 ngudn gdc tir thao moc, than thién véi moi truong, it gay doc
hai dén con nguoi va sinh vat co ich, déng thoi ¢o tiém nang han ché su khang thudc cua sau hai.
So v&i thude héa hoc thuong mai, NANO-BI khong chi cho hiéu quéa cao hon ma con ¢é ¥ nghia
trong viéc phat trién cac giai phap phong trir sau bénh hai ciy trong bén vimng.

4. Két luan

Mau ché pham Nano-BI duoc didu ché tir cac thanh phan thdo moc nhu dau neem, tinh dau qué
va can day tinh dau qué, chira cac hoat chét sinh hoc manh gf”)rn azadirachtin, cinnamaldehyde va
coumarin. Ché pham c6 dang 1ong mau nau, pH trung tinh (6,5) voi kich thudc hat trung binh 206
nm va thé zeta &m manh (-55,7 mV), cho thiy do 6n dinh cao trong dung dich.

Ché pham NANO-BI ¢6 hiéu lyc sinh hoc rt cao trong diéu kién in vitro d6i v6i nhén d6 hai
ca chua. Nong d6 thir nghiém thap nhét (0,125%) cho hi¢u qua tiéu diét nhén do rd rét, dat hiéu
luc tuyét 601 (100%) sau 5 ngay xu 1y va hiéu qua vuot troi so voi thudc hoa hoc Vineem.

Vi nguon goc tur thao moc, ché phdm NANO-BI khéng chi dam bao hiéu qua phong trir ma
con ¢6 uu diém vé tinh an toan cho méi trudng, con ngudi va hé sinh thai néng nghiép.

Lo1i cam on

Nghién ctru nay duoc tai trg boi dé tai “Nghién ciu trién khai mé hinh tham canh rau, qua
theo tiéu chudn hitu co dé thay thé thuoc bao vé thuc vdt hod hoc bang cdc ché pham nano-sinh
hoc Véi nguyén liéu thao mée” thuge chuong trinh nghién ciru tng dung va phét trién cong nghé
Cép tinh Vinh Phic nam 2023 duoc S& Khoa hoc va Cong nghé tinh Vinh Phuc giao Vién Bao vé
thuc vat thyc hién, ma s6: 24/DTKHVP/2023-2026.
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