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NGHIEN CUU KHA NANG UC CHE NAM GAY BENH TREN CAY THANH LONG
CUA VAT LIEU HON HQGP NANO BAC/PONG
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Vien Cong nghé moi truong, Vién Han Lam Khoa Hoc va Cong Nghé Viét Nam

SUMMARY

STUDY ON ANTIFUNGAL ACTIVITY OF SILVER COPPER NANOMATERIALS
ON DRAGON PHYTOPATHOGENIC FUNGI

In the present study, silver and copper nanoparticles were synthesized by chemical microwave polyol
method, where AgNO3 and CuC204 were taken as metal precursors, glycerol as a reducing agent.
TEM image of the obtained product showed the average particle size of 50 to 60 nm. Antifungal activity
of the synthesized Ag/Cu nanomaterial was studied against the crop pathogenic fungi Colletotrichum sp
and Neoscytalidium dimidiatum isolated from infected dragon plant in Long An province by Institute of
Biotechnology, VAST. Assessment of fungicidal activity of the Ag/Cu nanomaterial showed that this
product exhibited strong antifungal activity towards dragon pathogenic fungi. At highest nanosilver
concentration of the Ag/Cu nanoparticles (40/24 ppm) sclerotial germination of Colletotrichum sp was
almost inhibited (after 7 days of inoculation the inhibition effect on sclerotial germination attained
100%). For the case of Neoscytalidium dimidiatum, after 3 days at 40/24 ppm Ag/Cu NPs
concentration the inhibition effect on sclerotial germination attained 93.3%. Comparing antifungal
activity of total nano Ag/Cu’s concentration with specific activities of silver and copper NPs separately
which have the same concentration showed that the antifungal activity of Ag/Cu nanoparticles was
noticeably higher, confirming the synergic effect of these metals. The obtained results suggested that
the synthesized Ag/Cu nanomaterial acts as an effective antifungal agent. Thus, it could be used in
developing novel antifungal agents for potential applications in agriculture.

Keywords: dragon, antifungal activity, Colletotrichum sp, Neoscytalidium dimidiatum.

1. GIOI THIEU hoach va rat kho xir 1y vi qua da bi nhiém bénh
Céac bénh do ndm giy ra dan dén nhiing thiét truée khi thu hoach. Thiét hai do nim bénh gay
hai nghiém trong cho thu nhép cia ngudi ndng ra c6 thé xay ra bit ctr lic nao trong qué trinh
dan, co thé tac dong 16n dén kinh té va xa hoi sinh truong va phat trién cia cdy. Bén canh
clia mot ving hodc ca qubc gia. Mot s6 bénh nhitng thiét hai truc tiép dén kinh té, nhiéu
thuong gdp 6 trén cdy an qua va cdy cong bénh ndm con c6 nguy co anh huéng dén sirc
nghiép 1y qua nhu bénh than thu do nidm khoe ciia nguoi sir dung. Hién nay dé phong
Colletotrichum sp, bénh niam hong do trir mot s6 loai ndm gdy hai cho cdy trong
Corticium salmonicolor giy ra, bénh phén ngudi ta da sir dung nhiéu loai thudc héa hoc.
tring do nidm Uncinula necator hai nho va Tuy nhién viéc st dung ching véi lidu luong
bénh swong mai (méc suwong) do ndm cao trong thoi gian dai da lam ton hai quén thé
Phytophthora sp gay ra. Nhitng bao tir clia cac vi sinh vat c6 ich trong dat, dong thoi tao diéu
loai n4m nay con gy bénh trén qua sau khi thu kién cho céac loai nim gy bénh tré nén khang
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thubc. Du luong thudc bao vé thuc vat
(BVTV) trong san xuit néng nghiép va dit lam
6 nhiém moi truong, thdm vao ngudn nudc
ngdm, giy tac hai nghiém trong ddi véi sirc
khoe con nguoi va vat nudi. Vi vay viéc nghién
ctru tim ra nhitng giai phap cong nghé méi cho
phép tao ra cac ché pham diét nam hiéu qua
cao, c6 doc tinh thép va than thién v6i moi
truong s& gop phan nang cao san lugng thu
hoach ddi véi cac loai cdy trong va giam thiéu
6 nhiém moi truong.

Cong nghé nano co tiém nang to 16n trong viée
nang cao san lugng va chat luong thuc pham
toan ciu, giam thiéu chat thai trong qua trinh
thAm canh bén ving cic san pham nong
nghiép. P& gdp phan giam nhe cac tic dung
khong mong mudn néu trén cong nghé nano c6
kha ning dua cac hoa chit nay vao trong cac
vo6 boc nano, tao ra mdt cong cu hiru hi€u dé
van chuyén huéng dich phan bon ciing nhu
thubc BVTV nhd chim c6 kiém sodt véi do
chinh xac cao. Cong nghé nano co thé tao ra
cic ché pham hoa nong va cac co ché van
chuyén méi, cho phép cai thién ning suit san
xudt nong nghiép, giam thiéu khdi lugng phan
bon va thuée BVTV sir dung.

Tinh chét khéang nidm cua cac hat nano bac da
duogc nghién ciru trén hang loat cac vi sinh vét
gay bénh [1-3]. Cac nha khoa hoc ngay cang
quan tdm nghién ctru khai thac cac tinh chat
khang ndm ciia AgNPs trong viéc kiém soat
cac bénh do nidm gy ra cho ciy trong. Ching
han, két qua nghién ciru san xuét cic ché phdm
thudc trir sdu chira nano bac duoc tong hop
bing phuong phap sinh hoc cho thdy trong
tuong lai khong xa c6 thé sir dung ching nhu
mdt vii khi nano chdng lai cac vi sinh vat gy
bénh cho cay trong [4].

Bén canh tinh khang khuén manh mé& cua nano
bac thi nguyén t6 tiép theo can tinh dén 14 cac
hat nano dong. Hoat dong giai phong cac ion
ddng nay dugc ting cuong hon khi cac hat
nano Cu & kich thude nho va dién tich bé mit
16n cho phép no twong tac gan véi cac mang vi
khuén. N6 1am cho céc proteins bé mat t& bao
khong hoat dong, cac protein ndy can cho viéc
van chuyén cac vat chat di qua mang t& bao.

106

Céc ion dong bén trong té bao vi khuan ciing
anh huong dén cic qué trinh sinh hoc. Nhiéu
két qua nghién ciru cho thiy ion Cu tac dong
1én proteins va cac enzymes trong cac vi
khuén. Pong nano tong hop tir phuong phap
khir héa hoc ion Cu?" khi c6 mit cetyl
ammonium bromide va isopropyl alcohol cé
kich thudc hat 3-10 nm c6 tinh khang ndm
chéng lai cac nam gy bénh trén ciy trong nhu
Fusarium oxysporum, Alternaria alternate,
Curvularia lunata [5-7].

Trén co so khai thac cac déc tinh khang khuén,
khang nim manh mé& cta nano bac va nano
ddng va hiéu tmg cong nang giira bac va dong,
nhoém nghién ciru di tién hanh téng hop nano
Ag/Cu bang phwong phap polyol [8] va tng
dung san pham trong viéc wc ché nim gay
bénh trén cay thanh long.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Miu bénh: than thu
(Colletotrichum sp) va phén trang thanh long

ndm gdy bénh

(Neoscytalidium dimidiatum) do Vién cong
ngh¢ sinh hoc phén ldp tir cdy thanh long
nhiém bénh phan tring va than thu ¢ tinh Long
An.

Hoa chit: AgNO; (99,5%, Merck), CuyCa0;4
(>99%, Merck), Glycerol (99,5%, Merck),
nano Ag, nano Cu, do Vién Cong nghé mdi
truong cung cap.

2.2. Phuong phap nghién ctru

Phuwong phap ché tao vét liéu nano bac dong
cung lac.

Chuén bi hdn hop cac mudi Ag va Cu (luong
can AgNO; va CuC,04, loai p.a cua hang
Merk) theo ti 1€ mol 1/1 (AgNOs; = 1,574g,
CuC,0, = 1,420 g twong ng ndng do yéu cau
[Ag] = 1000 mg/L va [Cu] = 600 mg/L);
Khudy gia nhiét dung méi glycerol & 60°C 30
phut; Pua cac lugng can mubi khoang vao
trong glycerol va khudy cho dén khi tan hoan
toan; Pua mau hdn hop vao 10 vi song dé tién
hanh phan tng polyol trong thoi gian 5-7 phut
(cong sudt 16 vi song 800 w, nhiét do ~200 °C)
dé tao nano kim loai véi trg gifip ciia ning
luong vi séng. Dung dich huyén phu thu dwoc
cho dé ngudi dan trong 10 vi song, thu duoc



hdén hop nano Ag/Cu véi nong do Ag=1000
ppm va Cu=600 ppm.

Nghién ctru dic trung cia vat liéu

Phd nhifu xa tia X cho phép xéac dinh sy hién
dién ciia nguyén t6 bac va nguyén té dong trén
phé. Kich thuéce cac hat nano kim loai dwoc
khao sat trén kinh hién vi truyén qua (TEM)
Phin l4p cic loai nAm

Céc
Neoscytalidium dimidiatum dugc thu thdp tr
ciy thanh long nhiém bénh than thu, bénh dém
nau & tinh Long An. Phuong phap xir 1y mau

miu bénh  Colletotrichum sp va

gdm: chon nhitng moé bénh mai sau d6 cit mau
thanh miéng nho co kich thude 1-2 mm; khir
trung dung cu bang con 70° ria sach bang
nuée cat da khir tring 3 1an; thim kho bé mat
bang gidy tham va dat mau trong dia petri chira
mdi truong potato dextrose agar (PDA). Khi
duong kinh tan nam dat 1- 2 cm, ldy phan bén
trén cta hé soi nam, chuyén sang moéi trudng
thach nghiéng PDA méi va u ¢ 28°C trong 48
gid. Sau d6, mau dugc bao quan & 4°C cho cac
thi nghiém tiép theo.

DPanh gia hoat tinh khang nim ciia nano
Ag/Cu.

Trude tién, moéi truong PDA dugc hép khir
tring & 121°C trong 20 phut, sau d6 dé ngudi
dén nhiét do 50-60°C. Tiép theo, vat liéu nano
Ag/Cu dugc dua vao mdi truong PDA véi
ndng d6 bac khao sat tir 10 — 40 ppm, lic déu
va d6 30 ml vao mdi dia petri. Nim da dwoc
lam thudn, cit miéng thach kich thuéc 0,5 cm
¢6 chira nam dit vao chinh giita dia petri. Cac
dia petri dugc dat trong ti dinh 6n ¢ nhiét do
28°C. Chi tiéu theo ddi: dwdng kinh tan ndm
sau cdy 1, 3, 5, 7 ngdy va tinh hiéu qua trc ché
(%) sau 7 ngay. Hiéu qua tc ché nim cua vat
liéu nano Ag Cu dugc tinh theo cong thiuc
Abbott:

HQUC % = (1 — (Dt~/Dsc) )* 100%
Trong d6: Drx: Puong kinh tan nam & cong
thic thi nghiém (cm) Dpc: Puong kinh tan
ndm & méau dbi chimg (cm).

3. KET QUA VA THAO LUAN
3.1. Pic trung nano bac dong
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Hinh 1. Phé nhiéu xa tia X cia vt liéu
Phé nhiu xa tia X (hinh 1) cho thdy sy xut
hién cac peak déc trung ctia hat nano bac & goc
20 = 38,2° 44,3° va 64,4°. Cung lic cac dinh
nhidu xa dic trung cia dong tai 20 = 43,4° va
50,5° xuét hién trén phé XRD chung té viéc
ché tao nay ddng thoi xudt hién ca bac va
dong.

Hinh 2. Anh TEM nano Ag/Cu
D6i v6i vat lidu khir tring, kich thude hat co
anh huong rat 16n dén kha niang @rc ché ndm
cua vat liéu, kich thudc hat cang nhé thi dién
tich bé mat cang 16n, kha nang tiép xuc cta vat
liéu ddi voi cac té bao ndm cang cao va hiéu
sudt khir trung cang I6n. Két qua do TEM
(hinh 2) cho thy céc hat nano bac va dong tao
thanh c6 phéan bé kich thude nim trong khoang
50 - 60 nm.
3.2. Panh gia hoat tinh khing nim ciia vit
liéu
Hiéu qua e ché nAm cia vét liéu nano bac
dong trén 2 nim .
Hach nam Colletotrichum sp va N.dimidiatum
¢6 kha nang ton tai lau trén dong rudng la
nguén bénh tdn luu qua cac vu. Trén méi
truong nhan tao ndm c6 kha ning phét trién



nhanh va dé dang hinh thanh hach nam. Viéc
han ché sy hinh thanh hach nim giap giam
ngudn bénh trén dong ruong 1a hét sic quan
trong trong viéc phong trir ndm bénh. Nghién
ctru anh huong cta nong do vat liéu dén kha
ning phat trién hach ndm Colletotrichum sp

va ndm N. dimidiatum, thi nghiém gdm 5 cong
thie, nhic lai 3 1an, theo doi duong kinh tan
ném, tinh toan hiéu qua wc ché bang cong thirc
Abbott, két qua thi nghiém duoc thé hién trén
bang 1 va hinh 3 va hinh 4. Xir 1y s6 liéu bang
phian mém théng ké ANOVA.

Bang 1. Kha nang ik ché nam Colletotrichum sp sau 7 ngay va nam N.dimidiatum sau 3 ngay ciia vit

ligu trén moi truong PDA

Colletotrichum sp N.dimidiatum
Py N \ , £ n , Duong kinh n ,
Nong do Puong kinh nam Hle_:ur luF uc ném (D =2 Hle;u’ ll.I’C uc
tinh theo Ag (D+ 2 mm) ché nam mm) ché nam
(ppm) 3 ngay 5 ngay 7 ngay %) 3 ngay %)
bC 32,7 55,7 90? - 90,0? -
10 7,7 12,7 16,0 87,0¢ 59,0° 36,5
20 7,3 10,3 13,0¢ 90,5¢ 45,3¢ 52,6¢
30 5,0 7,7 9,7¢ 94,7° 27,74 73,4°
40 5,0 5,0 5,0° 100* 10,7¢ 93,3?
CV% 3,8 2,9 3,5 4.6
Ghi chu: Céc chit cai khac nhau trén mdi cot s6 sinh  truong va phat trién cua nim

liéu chi ra sy khac biét c6 gia tri thong ké
(p<0,05)
CV: Hé s6 bién thién

Hinh 3. Anh huwéng ciia nong dé bac dén sinh

trueong, phat trién nam Colletotrichum.sp
Két qua khao sat trong diéu kién phong thi
nghiém cho thdy, sau 7 ngay nudi ciy dudng
kinh tan nim nho nhét (0 cm) & ndng d6 nano
bac 40 ppm va hiéu qua wc ché cao nhét dat
100 %. Nong do bac trong khoang 10 — 30 ppm
ua (rc ché nim tir 87— 90,56%

¢ hidu

d e

Hinh 4. Anh huéng ciia nong dé bac dén sinh

truong, phat trién naém N.dim. a b c de lan
luot la dc, 10, 20, 30, 40 ppm.
Két qua thi nghiém cho thay, ham luong bac &
céc ndng d6 khac nhau déu ¢ kha ning trc ché
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N.dimidiatum. Nano Ag/Cu véi ndng do 10 —
30 ppm c6 hoat luc trc ché nidm chua cao, kich
thude tan ndm sau 3 ngdy nudi cdy 1on, dat
2,77 5,90 cm. Véi ndng d6 nano bac 40 ppm
duong kinh tan ndm nhé nhét 1,27 cm. Hiéu
qué e ché nAm & ndng do bac 10 — 20 ppm chi
dat tir 36,47 — 52,6%. Bac véi nong do 30 ppm
¢6 hidu qua we ché trung binh 73,41%, ndng do
40 ppm cho hiéu qua @rc ché ndm cao nhit, dat
93,30%.

So sanh hiéu qua e ché nAm Neoscytalidium
dimidiatum cia vit liéu nano bac dong véi
nano bac, nano déng.

Hiéu qua wc ché nim Neoscytalidium
dimidiatum cia nano Ag va nano Cu so sanh
v6i hdn hop nano Ag/Cu dugce danh gia bing
thi nghiém ¢ cing ndng d6 nano dén sinh
treong va phat trién cia ndm. Thi nghiém gdém
4 cong thire, nhic lai 3 1an, theo ddi dudng
kinh tan ndm sau 3 ngdy nudi cdy, tinh toan
hiéu qua trc ché bang cong thic Abbott, két
quéa duoc thé hién trén bang 2 va hinh 5. Xir ly
s6 liéu bang phan mém thong ké ANOVA.




Bdng 2. Kha ndng irc ché nam (N.dimidiatum)
trén moi truong PDA sau 3 ngay .

Puong kinh
Néng d6 nano ndm Hiéu luc tc
thi nghiém (D+2mm) | chénim (%)
72h
Cu-50ppm 82,0° 9,4°
Ag-50ppm 30,7¢ 69,8°
Ag/Cu-48ppm 28,04 72,92
bC 90,02 -
CV% 4,5 4,0

Ghi cht: Cac chir cai trén cot khac nhau chi ra

su khac nhau c¢6 y nghia thong ké (p<0,05)

Hinh 5. Hinh dnh so sanh cdac nano riéng ré
voi vt lieu Ag/Cu trén nam N.dimidiatum.
Két qua thi nghiém trén di chimg minh viéc sir
dung két hop bac va ddng dem lai hiéu qua cao
hon so véi khi sit dung nano riéng r& & cung
mot néng dd trén ndm N.dimidiatum. Cu thé
hén hop Ag/Cu(30/18=48ppm) dat hiu qua
72,9% c6 hiéu qua cao hon nano bac 50ppm

chi dat 69,8%.

4. KET LUAN

Téng hop vat liéu nano Ag/Cu biang phuong
phép polyol trong moi truong glycerol la bién
phép don gian va dat hi¢u qua cao. Cac hat nano
Ag/Cu c6 dang hinh cau va phéan bb kich thudc
hat khoang 50-60 nm. Vat liéu nay duoc tong
hop trong nghién clru nay cé hoat tinh khang
nam gay bénh trén thyuc vat 1a Colletotrichum sp
va Neoscytalidium dimidiatum. Nano Ag/Cu véi
ndng do tinh theo bac 40 ppm c6 hiéu qua trc
ché ndm Colletotrichum cao nhét dat 100 % sau
7 ngiy nudi cdy, hiéu qua Gc ché ndm
Neoscytalidium dimidiatum cao nhét dat 93,3%
sau 3 ngay nudi cay.

Vit lidu nano Ag/Cu can tiép tuc khao nghiém
trén mot sb chung ndm phan 1ap tur trén mét )
loai cay khac dé c6 thé chirng minh pho trc ché
nam trén thuc vt nham st dung nhu mét chét
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khang ndm méi dé kiém soét cac loai nAm gay
bénh trén cay trong.
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