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SUMMARY

MANUFACTURE AND APPLY PROBIOTIC NANO-EMULSIONS SILVER-NEEM OIL-
POLYHEXAMETHYLENE BIGUANIDE FOR KUMQUAT TREES TO PREVENT
DISEASE

Kumquat is one of the popular ornamental plants every Tet holiday in Vietnam and some Asian countries.
However, according to the surveys, in order to have beautiful products, the use of chemical plant protection
chemicals is unavoidable. Excessive exposure to the above chemicals will affect the health of kumquat
producers and consumers. To overcome and minimize the amount of pesticides, this study presented a safe
biological nano-emulsions from silver, neem oil, polyhexamethylene biguanide (PHMB) with nanoparticle
sizes ranging from 45-96 nm, inhibiting Phytophthora. sp fungi at a concentration of 7.5 ppm on a silver
basis in an in vitro laboratory. At the same time, it had the ability to replace 30% of chemical pesticides
(Redomil gold 68WG and Toplusa 450SC) and was effective in disease prevention of over 81%. Nano-
emulsion applied in organic agricultural production was a new direction to initially help reduce the use of
chemicals towards green agricultural production.

Tir khoa: Azadirachta indica, Ché pham nhii firong nano, Cay quadt canh, Polyhexamethylene biguanide.

1. TONG QUAN truong Tét [2]. Tuy nhién viéc tham canh véi mat
d6 cao ciing dan dén cac yéu to dich bénh cho cay
trong. St dung qua nhiéu thubc bao vé thuc vat hoa
hoc s& dan dén viéc 6 nhiém méi truong, anh huong
dén suc khoe nguoi trong cling nhu ngudi sir dung
san pham. Vi vay truéc hét rat can nhiing san phim
phong trir bénh tét c6 tinh an toan cao véi nguoi
trong va cham soc cay.

Theo s liéu cua tinh Hung Yén, cay c6 mai (cam,
quyt, budi), &p dung ky thuat thdm canh va céng
nghé bao quan sau thu hoach dé nang cao gié tri;
tap trung phét trién theo huéng cong nghé cao & cac
dia phuong nhu: Van Giang, Khoai Chau, Phu Cir,
Kim Dong va thanh phé Hung Yén; dén nam 2025
dién tich dat 820ha [1]. M¢t trong nhitng huyén chi
luc 1a Khodi Chau hién c6 615ha cam, buoi, quat, ~ COng nghé nano trong quan 1y, phong, trir bénh hai
tap trung nhidu & cac xa Dong Tao, Binh Minh, Da  trén cdy trong dang duoc céc nha khoa hoc trong
Trach, Tan Dan, Dan Tién va Phung Hung. Trong nudc va quoc té nghién ciu va dan hoan thign [3].
d6, 55% dién tich 1a trong cdy an qua, con lai 45%  CAc nguyén té nhu kém, dong, bac la nhing
la trdng cdy canh (budi, quit canh) phuc vu thi ~ NQuyén to co tinh khang ndm, khang khuan tot. Khi
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cac hat nano kim loai c6 kich thudc nho thi hiéu
qua khang khuan, khang nim ting 1én hang ngan
1an so véi nguyén té ¢ dang ion. Bén canh do, doc
tinh cua ching c6 tinh chon loc cao véi vi khuan, vi
nam. C4c nghién ciru cua cac tac gia [4] da chung
minh cac hat nano bac c6 kha ning ddi khang manh
d6i véi nhiéu loai vi nAm gy bénh nhu nim
Puccinia spp. gay bénh mun céc & cay hoa clc,
nim Plasmodiophora brassicae gay bénh sung ré& &
cay bap cai. Két qua ap dung nano bac ndng do
thip cho thiy hiéu qua khang bénh dém nau
(Alternaria passiflorae), bénh vang Ia (Fusarium
sp.; Phytophothora sp.) Céc két qua nghién ctu gan
day con cho thay, khi str dung phéi hop nano bac
v6i nano dong sé cho hiéu tng cong hop tic ché va
phong trir hiéu qua nhiéu loai nam gay bénh khéc
nhau [5]. Mot s6 ché pham phong trir con triing
chich hat (pheromone, methyl eugenol) san xuat &
dang nano gel to ra hiéu qua, nhiéu tiém ning va an
toan sinh hoc cao di véi cay trong. Tuy nhién viéc
st dung cac hat nano kim loai con han ché do
ching khéng bam dinh hozc ton tai lau ngoai mai
trueong anh sang manh.

Hién nay cac ché pham nhil twong nano c6 nhiéu wu
diém vuot troi hon so véi cac dang nhii dam dic
truyén théng nhu: giam doc tinh déi voi cay trong
do sir dung it dung méi hitu co; kiém soat qua trinh
phéng thich thudc, cai thién hoat tinh sinh hoc cua
ché pham; giam thiéu 6 nhiém moéi truong va an
toan hon d6i v6i nguoi sir dung [6]. Nhil tuong
nano(NTN) khéng khuan 1a nhiing giot dau trong
nuée c6 duong kinh tir 200 nanomet dén 600
nanomet. NTN c6 hiéu qua chéng lai vi khuan (vi
du: E. coli, Salmonella, S. aureus ), vi-rat c6 vo
boc (vi du: HIV, Herpes simplex), nam (vi du:
candida, dermatophytes) va bao tir (vi du: candida,
dermatophytes). Phuong phap diém dao pha
(Emulsion phase inversion— EPI) la mot phuong
phép tao nhii twong nano nang luong thap dua trén
su dao pha cua hé ¢ nhiét do c6 dinh, thuong la
nhiét 6 phong [7]. Su dao pha nay duoc thuc hién
nho sy thay doi ty 1¢ thanh phan pha dau va nuéc
trong hé nhd.

Dau neem dugc chiét xuat tir cac bo phan khac
nhau cua cdy Neem (Azadirachta indica) , mot loai
cdy ban dia tir cac ving kho han & Chau A va Chéu
Phi duoc coi 1a mot cay rat quan trong. Cho dén
nay, hon 300 hop chit ty nhién, da dang vé mit hoa
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hoc va ciu tric phuc tap, da duoc chiét xuat va
phan lap tr cadc bd phan khac nhau nhu tir la:
azadirachtin, nimonol, nimocinol va nimocinolide;
tir vo cay: axit gallic, gallocatechin va epicatechin;
tr hat: azadirachtin, azadiradione, nimbin, salannin
va epoxyazadiradione [8]. Cac hop chat héa hoc
nay di ching to ¢6 nhiéu tac dung dic biét chdng
lai nhiéu loai sau bénh (con tring, nim va vi rat)
[10]. Céc hat nano bac duoc tong hop bang dich
chiét Azadirachta indica vai kich thugc hat trong
khoang tir 10 dén 60 nm va c6 hiéu qua tot diét vi
khuan va vi nim [9, 10].

Tinh khang khuin cua Polyhexamethylene
Biguanide (PHMB) duoc cho 1a do tuong tac gitra
I6p lipid kép cia mang té bao vi khuan va céc
nhém guanidine, 1am cho 1ép lipid kép mat tinh
linh dong hoic bi hoa tan, trc ché su phat trién cua
té bao va cudi cuing din dén sy chét cua vi khuan.
Do la polyme hiru co dang mudi cao phan tu
(Polyhexamethylene guanidine) mang dién tich
duong, ton tai & dang long (dang nhii dau) voi
thanh phan chinh 1a Polyhexamethylene guanidine
hydrochlorid. PHMB c6 thé khuéch tan qua mang
té bao tao thanh phuc véi cac phospholipid, 1am
mét on dinh trang thai can bang tham thu va pha
hity mang té bao. Do kha ning hoa tan trong nuéc
cao, hiéu qua diét khuan tuyét voi, doc tinh thap,
khong mui, khéng an mon, d6 én dinh cao, PHMB
c6 thé dung lam chét khtr trung, dac biét trong ché
tao vai khang khuan, vat liéu y té, xtr 1y nuéc....
Nhiéu nghién ctru da ché tao ché phim nano bac
trong PHMB va danh gia kha niang sir dung ché
phim dé tc ché sy phat trién cua Staphylococcus
aureus. Két qua thuc nghiém cho thiy ché pham
nano bac - PHMB thé hién kha nang diét khuan t6t
hon nhiéu so véi dung dich nano Bac va PHMB
riéng biét [11-13].

Muc tidu san xuit néng nghiép hiru co 1a st dung cac
san phdm BVTV an toan sinh hoc trong phong trir
bénh cy. Nghién ctiu str dung ché pham sinh hoc nhii
twong nano tir bac, dau neem va PHMB trong phong
trir mot s6 bénh hai trén cly quét canh 1a huéng rat
mai can dinh hudng nghién ciu va phét trién.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit ligu

Ché pham sinh hoc nhii tuong nano tir bac va dau
Neem, PHMB dugc tong hop tai Vién Khoa hoc



cdng nghé Nang luong va Moi truong - Vién HL
KH&CN Viét Nam.

Chuang nim gay bénh nat than xi mu Phytophthora
sp. duoc phan lap tir cdy quit canh luu trit tai
Phong thi nghiém Vi sinh vat Vién Khoa hoc cong
nghé Nang luong va Mo6i truong. Moi truong nudi
ciy PDA(Merck).

Cay quat canh duoc trdng véi mat do 360
chau/360m? va cham soc tai ho néng dan thén
Thiét Try, x& Binh Minh, huyén Khoai Chau, tinh
Hung Yén.

2.2. Phuwong phap nghién ciu

Ché pham sinh hoc nhil twong nano tir nano bac,
PHMB va dau neem: (I) - St dung mudi tién chat
AgNO; hoa tan trong nudc RO theo ham luong Ag*
1,5g/L. (I1) - Thém chét hoat tinh bé mit cation
amoni bac bdn Polyhexamethylene biguanide
(PHMB) ham luong 30g/L khuiay manh (1500
vong/phat). (111) - Dau Neem véi ham luong hoat
chat Azadirachtin thém tir tir vao (Il) va khuay
manh lién tuc, qua trinh khudy phan tng dién ra
trong 20 phdt. Hon hop thu duoc duoc u trong
budng t6i 24h & nhiét do phong dé ngan chan qua
trinh tu oxy hoa cua bac nitrat.

Ché pham nhil trong nano tao thanh dugc danh gia
bing Phuong phip quang phd trén méy Hitachi
UH-5300 UV-Vis; phan bé kich thuéc hat nano va
thé zeta cia mau duogc do trén may SZ-100 tai Vién
Cong nghé moéi truong (VAST) sau cac méc thai
gian sau 0 ngay, 30 ngay, 90 ngay va sau 180 ngay
bao quan.

Ché phim dugc danh gia kha ning khang nim &
diéu kién phong thi nghiém invitro va lya chon liéu
lwong we ché. Béi voi Nam bénh st dung phuong
phép xac dinh duong kinh tan nim [14].

Thir nghiém ché pham trén cay quat canh voi liéu
lugng dat & thi nghiém invitro vai hai cdng thuc
giam 30% thubc BVTV héa hoc va 50% thubc bao
vé thyc vat hoa hoc (thudc BVTV tri nam sir dung
Ridomil gold 68BWG pha 1 gdi vao 1 binh 20 Iit va
Toplusa 450SC gom 2 thanh phan la Azoxystrobin
250g/L + Difenoconazole 200 g/L pha 10mL vao 1
binh 20 lit) vi 360m? sir dung phun 3 binh.
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2.3. B6 tri thi nghiém va xir ly sé liéu

Thi nghié¢m 1: Thi nghiém lya chon nong do trong
phong thi nghiém invitro sir dung 4 cong thic
1ppm, 3ppm, 5ppm va 7,5 ppm tinh theo bac. Mdi
cong thae lap lai 3 lan dé lay sd liéu trung binh.
Hiéu qua tc ché dugc xac dinh theo cong thirc
Abort nhu sau [14]:

HO=1- g x 100%
HQ: Hiéu qua PTN invitro
T: Puong kinh tan nim & cong thic thi nghiém
C: Puong kinh tan nam ¢ cdng thirc ddi chung

Thi nghiém 2: Thi nghiém dong ruong trén cay
quét canh duoc chia lam 3 cong thic thir nghiém
(CT): CTO - dbi chang khéng str dung; CT1 - dbi
ching theo cdng thiec BVTV ndng dan sir dung;
CT2 — giam 30 % thuéc BVTV hda hoc thay thé
biang ché pham sinh hoc nhii twong nano; CT3 giam
50 % thudc BVTV héa hoc thay thé bang ché pham
sinh hoc nhii twong nano; B tri thi nghiém kiéu
khéi day da ngau nhién (RCBD) gém 3 cong thc,
mdi cong thirc 3 6, mdi 6 20 cdy. Thoi gian thuc
hién tir thang 5/2022-12/2022. S6 lan xu ly 24 lan,
10-15 ngay/lan. Thu thap sé liéu sau 1 thang sir
dung (2-3 lan phun). Chi tiéu theo ddi ti 1& bénh,
chi s6 bénh, hiéu qua phong trir tinh theo chi sé
bénh [16]. Diéu tra 10 cay/lan nhic, 4 hudng/cay,
mdi hudng chon 1 canh cip 2 nam giira tang cua
tan cay.
S6 cay bénh

Ty 1& bénh (%) = x 100

Tong cay diéu tra

Z(nixvi)
kxn

Chi s6 bénh: CSB(%) = x 100
Trong d6: X (n; x v;) 1a tong tich sb cay bi bénh véi
tri s6 cAp bénh tuong ung, K Ia tri s cip bénh cao
nhét, n 1a tbng sb cay theo ddi. Muc do bénh trén
than dugc phan thanh 4 cip (theo Anderson va
Guest, 1990), cip 0: khéng c6 vét bénh, cip 1
(nhe): vét bénh c6 dién tich < 100 cm?, cép 2 (trung
binh): vét bénh c6 dién tich > 100 cm® va < 70 %
chu vi than chinh, cdp 3 (nang): vét bénh > 70 %
chu vi than chinh hozc cay bi chét



Hiéu qua cua ché pham theo cong thic Henderson-
Tilton

Tax Cb
Tb x Ca

Hiéulwc (%) =1 —
Trong do:
T.: CSB ¢ cong thic ché pham sau xr ly
Tp: CSB ¢ cong thic ché phdm trude xu ly
C.: CSB ¢ cong thire dbi ching sau i ly
Cy: CSB ¢ cong thirc d6i chimg trudc xir ly

x 100%

S6 liéu dwoc phan tich va tinh toan bang Excel
2016 va IRRISTAT 5.0.

3. KET QUA VA THAO LUAN

3.1. Két qua tong hop ché pham bao vé thwc vat
nhil twong nano

Su hinh thanh nhii tuong chira hat nano bac dugc
danh gia tryc quan bang su thay d6i mau sic. Viéc
b6 sung dich chiét Azadirachta indica (Neem) vao
dung dich AgNO; din dén sy thay d6i mau cua hén
hop tir hoi vang sang nau do, biéu thj sy hinh thanh
Ag-NP (Hinh 1). Sy cong huong plasmon bé mit
cia cac hat nano trong hdn hop phan tng [9,16].
Diéu nay ciing duoc béo cdo boi mot s6 nghién ciu
khéc quan sat thay su thay ddi mau sic trong hdn
hop phan tng trong qué trinh hinh thanh céc hat
nano bac duoc sinh tong hop tir cac loai
Oscillatoria, Allium sativum, Zingiber officinale va
Capsicum frutescens [17]. Két qua thu dugc tir phd
UV-Vis cho thdy sy xuét hién cac hat nano bac da
duoc hinh thanh. Trong nghién ctu, dinh plasmon
cia Ag sinh tong hop duoc quan séat thiy & budc
s6ng 414 nm giéng nhu cac nghién ciru khac trén
thé gioi. Binh hip phu sic nét va co cudng do hip
phu cao. Két qua nay cho thdy nano bac c6 kich
thude trong ddi nho va kha dong déu.
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Hinh 1. Hinh anh dinh hap thu cuc dai cia ché
phdm nhii tirong nano chira bac

Hinh 2. Hinh anh TEM ché phdam nhii tiong nano
chira bac

Trén Hinh 2 anh chuyp TEM ché pham nhii tuong
nano cho thiy céc hat nano bac hinh thanh véi kich
thudc 50nm. Kich thudc hat nho c6 thé ting theo
thoi gian thong qua phan ng Ostwald-su mat 6n
dinh vt ly nay gay tu tap hop thanh cac hat cé kich
thuéc 16n hon.

Phan bé kich thudc hat nano va thé zeta cua ché
pham nhii tuong dwoc kiém tra ngay sau khi tong
hop va sau céac thoi gian bao quan 30, 90 va 180
ngay trong Hinh 3. Nhan thiy su tang dan phan b
kich thudc hat cia ché pham tir 45nm 1én dén 96nm
sau 180 ngay, cho thiy hién tugng céc hat nano cé
xu huéng tu tap hop lai. Piéu nay ciing dugc ching
minh bang thé zeta do dwoc ¢ su giam dang ké tir
41,4mV giam xubng con 35,8mV cho thiy su on
dinh cua ché pham c6 bi giam tuy nhién van kha
6n dinh.

30 100

45

g &
Sy
| B
=
28 8

1 B
e [N El
= ' I g
&% o ml % g
1 HE (NN} HH HH o
E > N .1.'./.;.;. HH I
1041 N N | i1
0 R Rl b, BH
1 it HH1 H] =
15 i I i | a0 3
s B T i
10 N e oM N 20
i I i i
s B b |0
. HH I i il .
0 30 90 180(day)

[T Thé zeta (V) e=Om=Kich thugc hat (nm)

Hinh 3. Phan bé kich thwréc hat va thé zeta cia ché
phdm nhii twong nano

3.2. Néng do ché pham téi wu tc ché nAm trong
phong thi nghiém invitro

Tron ché phiam nhii twong nano sau khi ché tao voi
ndng d6 xac dinh vao méi truong thach PDA, tién
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hanh danh gia kha niang e ché nim bénh biang cach
so sanh véi moéi truong PDA ddi ching (khong
chtra ché pham) sau 7 ngay.

Két qua thuc nghiém duoc thé hién trén Hinh 4 cho
thay tat ca cac mau ché pham nhil twong nano & céc
ndng do tir 1 dén 7,5 ppm déu cho kha ning tc ché
v6i nam Phytophthora sp. O nong d¢ thip nhat (1
ppm), mau ché pham da c6 kha niang ¢ ché nim
55% sau 7 ngay. Khi tang ndng do ché pham tir 7,5
ppm, kha ning ¢c ché nim dat xdp xi 100% theo
quan sat cac s¢ bao tir nAm hau nhu khong phat
trién sau ngay thir 3 trén moi truong thach didu nay
cling giéng vai nghién ciu cua tac gia [17] st dung
nano bac véi liéu luong
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Hinh 4. Hiéu qud i ché ndm Phytophthora sp. cia
ché pham nano trong phong thi nghiém trén moi
triong thach

Nhu vay c6 thé st dung ham Iuong pha lodng 200
lan (7,5ppm tré 1én) dé sir dung ngoai ddng rudng
thay thé mot phan thudc bao vé thuc vat héa hoc.

3.3. Hiéu qua giam thudc bao vé thuc vat héa
hoc ciia ché pham nhii twong nano trén cay quit
canh

Khi bi bénh, triéu chimg thuong thiy nhét la cay bi
chay nhya (xi mi1) & trén than chinh ¢ vi tri sét goc.
Tuy nhién, bénh ciing xuét hién trén céc vi tri khéc
& than va canh. Tac nhan gay bénh nat than xi mu
quat do nam Phytophthora sp. gay ra n6 1a mot loai
nim dat, nim thiy sinh nén kha ning lay lan bénh
rat nhanh va phu thugc vao do 4m cao, mua. Nam
Phytophthora sp. ¢6 thé nay mam xam nhap truc
tiép qua 16p biéu bi con nguyén ven cua cay nho co
ché co hoc (gidc bam) va co ché sinh hoa (cac
enzym thuy phéan). Trong diéu kién trong mat do
cao nhu quét, bénh nut than xi mu tap trung cha
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yéu & phan gbc quat va thuong u bénh va biéu hién
vao thang 6 hang nam trg di vi lic nay cay duoc bo
sung thtra dinh dudng, Xum xué.

=—4=Ty |& bénh (%) CTO =E=Ty |& bénh (%) CT1
=Ty |& bénh (%) CT2 ==Ty |& bénh (%) CT3
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Hinh 5. Ty Ié bénh, chi sé bénh trueéc va sau khi xir
ly giira cac cong thac thi nghiém
Tir s6 liéu & Hinh 5, tinh toan hiéu qua phong trir
bénh nurt than xi ma cta cac cdng thirc thi nghiém
déu tot, dic biét & cong thae 1 va 2 hiéu qua dat
trén 81%. Trong nghién ciu [19] sir dung ché pham
nano bac dong ¢ liéu lugng 25ppm dat hiéu qua
phong trir nim Phytophthora sp. dat 67%. Cong
thirc 3 hiéu qua chi ding & mic 70% cho thay viéc
thay thé 50% thudc bao vé thuc vat hoa hoc dem lai
hiéu qua phong trir chua dat vi cay quit canh 1 cay
c6 gia tri kinh té kha cao (dao dong tir 400.0004 -
1.000.000d/chau. Néu bénh tan cong sé lugng cay
bi hong 16n s& dan dén viéc mét nang suat thyc thu.

4. KET LUAN

Nhii trong nano (tng dung trong san xuit néng
nghiép hitu co 1a huéng di méi khi co thé két hop
cac hoat chit sinh hoc chiét tach véi kim loai c6
tinh sat khuan cao nhu bac va tang higu qua phong
trir bénh. Ché pham nhii trong nano duoc tao thanh
¢6 kich thudc nano sau 6 thang bao quan van on
dinh & 96nm va c6 hiéu qua ¢ 7,5ppm tinh theo bac
c ché 100% nim gay bénh nit than xi mu
Phytophthora sp. trong phong thi nghiém. Hiéu qua
phong trir bénh dat 81% khi két hop giam 30%



thudc bao vé thuc vat héa hoc twong dwong vdi
viéc s dung 100% thubc hoa hoc Ridomilgold
68WG va Toplusa 450SC.

LO1 CAM ON

Cong trinh duoc hd tro tir dé tai KH&CN cép tinh:
“Nghién ctru tng dung cac ché pham nano va ché
pham sinh hoc trong canh tac quat canh tai tinh
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