Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Céng nghé, Tap 33, S6 1S (2017) 329-336

Tiém ning tmg dung nano bac va dong trc ché nam
Penicillium digitatum gay bénh moc xanh trén cam Viét Nam

Nguyén Vii Mai Linh, Phan Thi H(‘A)‘ng Théo
Nguyen Van Hi€u, Nguyén Thi Hong Lién

Vién Cong nghé Sinh hoc, Vién Han ldm Khoa hoc va Cong nghé Viét Nam

Nhén ngay 16 thang 8 nam 2017
Chinh stra ngay 20 thang 9 ndm 2017; Chap nhan dang ngay 10 thang 10 nam 2017

Tém tit: Nam Penicillium 1a mot trong cac tac nhan chinh gay hai trén cam sau thu hoach. Tai
Viét Nam, viéc phong ngira loai nim nay phu thudc nhidu vao héa chat giy anh huong nghiém
trong dén moi trudng va stc khoe con ngudi. Hién nay da c6 nhing vét 1iéu moi - vat liéu nano co
hiéu qua trong viéc han ché ndm bénh va it giy anh hudng dén suc khoe con nguoi, 1a mot vat liéu
tiém nang trong tuong lai. Trong nghién ctru nay, nam N11 gay bénh mdc xanh dugc phan lap trén
qua cam Tuyén Quang. Dya vao dic diém hinh thai va trinh tu gen ITS, ching ndm N11 dugc dinh
danh la Penicillium digitatum N11. Bén canh d6, kha nang sir dung cic hat nano kim loai Ag, Cu
Vva nano composite Ag & cac ndng do khac nhau trong han ché tac hai ctia nim P. digitatum & cac
giai doan sinh truong da dugc khao sat trong phong thi nghiém. Nbng do nano Ag tir 200 ppm dén
400 ppm va nano Cu & ndng d6 250 ppm c6 thé &rc ché kha nang phat trién cua ndm & giai doan
sinh dudng trong vong 21 ngay 1én dén trén 50%. Sir dung nong d6 nano Cu 500 ppm cé thé trc
ché hoan toan sy phat trlen ctia ndm. Nano composite ctia Ag-silica 1am tang kha nang han ché sy
phat trién cia nim N11 t6t hon so véi nano composite Ag-bentonite. Di voi giai doan bao tir,
nano Ag, Cu va nano composite Ag-silica va Ag-bentonite & cac ndng do 1an luot 1a trén 200 ppm,
1000 ppm, trén 2000 ppm va 4000 ppm c6 kha ning trc ché sy hinh thanh khuan lac ndm trén 90%
sau 3 ngay.

Tur khoa: Cam, Penicillium digitatum, nano Ag, nano Cu, MIC.

1. Pit vin dé

Cam (Citrus sinesis L.) 1a mot loai qué rat
quan trong duoc con ngudi st dung, chira nhidu
chat dinh dudng, trong d6 ¢ vitamin C c6 anh
hudng t6t d&én sitc khoe con nguoi. Hién nay,

“Tac gia lién he. DT.: 84-24-37916882.
Email: pthongthaoibt@gmail.com
https://doi.org/10.25073/2588-1140/vnunst.4630

329

cam duoc trong & hon100 qudc gia trén 6 chau
luc cua thé giéi [1]. Tuy nhién ddi voi cay co
mui thi 40% nang suat lai bi that thu trong
qua trinh sau thu hoach va chu yéu do nim
gay ra [2].

Tai Viét Nam, cam la mat hang c6 gia tri
thwong mai cao c6 hiéu qua kinh & voi ngudi
néng dan. Tuy nhién, tinh trang th6i hong sau
thu hoach cua cac loai trai cdy c6 mui noi chung
va qua cam ndi riéng dang gy ra nhimng that
thoat 16n vé kinh té. Nam mdc xanh
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(Penicillium) 13 mot trong nhimg chi ndm 16n
nhat va duoc quan tdm nhét voi hon 400 loai
dugc mo ta trén thé gidi, 1a chi giy bénh
nghiém trong sau thu hoach ddi voi cay c6 mui,
ma chi phi t6n that 1én dén 25% tong san luong
trén toan thé giodi [2]. Khong nhing véy, nam
con c6 thé tao ra cac chéat chuyén hoa thir cip
gdy anh huong dén stc khoe con ngudi [3].
Hién nay, cic ving trong cam quyt & nudc ta va
trai c6 mui sau thu hoach thuong bi nhiém bénh
do nam Penicillium (nam moc xanh) gy thiét
hai dang ké Ve nang sut va chat luong. Dé loai
b6 cac loai ndm nay, chii yéu dwa vao cac loai
hoa chat. Hién nay, nhiéu nghién ctru trén thé
gidi tap trung vao nghién ctru st dung céc vat
liéu maoi trong d6 cac loai vat liéu nano st dung
nhu mot loai thude trir sdu dé loai bé ndm gay
hai ma it anh huong dén méi truong va siic
khoe con nguoi.

Céc vat li€u nano cé kich thudc trong
khoang tir 1-100 nm dang thu hat sy cha y vé
nhiing dac tinh khac biét ciia ching va kha nang
mg dung chuyén sau trong nhiéu linh vuc khoa
hoc nhu duoc phém, hoéa hoc, nong nghiép,
cong nghé sinh hoc,.. [4, 5]. Viéc ap dung cong
nghé nano vao cac nganh nong nghi€p va thuc
pham duogc dat ra lan dau tién trong chuong
trinh hanh dong cia B Nong nghiép Hoa Ky
vao 9/2003 [6], va duoc duy doan sé la cong
nghé then chét tao ra thay ddi quan trong trong
céc nganh nay. Trong nhimg nam dau tién, viéc
ap dung cong nghé nano trong san xuét nong
nghiép chu yéu dugc thuc hién qua cac nghién
ctru trong phong thi nghiém, nhung ngay sau d6
n6 di bat ddu va dang tiép tuc co anh huong
dang ké trong cdc linh vyc quan trong nhu lai
tao cac giong cay trong mdi, phat trién vat ligu
chitc niang méi va hé théng phan phbi /thong
minh cho hoa chit nong nghiép nhu thude diét
6, phan bon va thudc trir sau, hé thong thong
minh cho ché bién thuc phdm, bao bi va cac
linh vyc khac nhu khic phuc hiu qua coa du
luong chét diét ¢ va thude trir siu trong thuc
vat va dat, trong xtr 1y nudc thai, quan 1y tai
nguyén thién nhién va phat hién som cac mam
bénh, cac chit gy 6 nhiém trong cdy trong va

thuc pham,... [7]. Vat liéu nano dang dugc
nhiéu tac gia quan tim den kha nang diét nam
hira hen s& 1a tac nhan tiém ning kiém soat ndm
gy bénh thyc vat do hiu qua tac dung cao,
khong phat trién cac ching khang thudc va it
ddc hai cho con nguoi va dong vat so voi thude
diét nam tong hop [8]. Trong nghién ciru nay,
ching nim giy bénh thdi xanh trén cam Tuyén
Quang dugc phan loai va khao sat kha nang st
dung cac nano kim loai Ag va Cu khac nhau
trong kiém soat nim bénh.

2. Pbi twgng va phuong phap nghién ciru

2.1. Poi teong: Trai cam Tuyén Quang
nhiém bénh

2.2. Vit liéu: Cac ché phdm nano Ag va Cu
nhan tr Vién Cong nghé Moi trudng

Bang 1. Tinh chat cta cac nano Ag va Cu st dung
trong nghién ctru

1A Hinh Kich thudc
Vit liéu
dang hat nano, mm

Ag Hinh cau <20 nm

Cu Hinh cau 30 nm
Ag-bentonite (AgB)  Chura ~30 nm

0,
Ag-silica (AgS) ,26\3 Mano 15 nm

2.3. Phuong phap nghién ciru

Phén Idp nam Penicillium gdy bénh moc xanh

Trai cam Tuyén Quang c6 cdc triéu ching
nhiém nim tai vuon cam Tuyén Quang duge
thu nhan dé nghién ctu sau hon. Chon ngau
nhién 10 qua nhiém nim. Cac trai ciy nay duoc
rira sach bang nudc, khir tring bé mit bing
natri hypochlorite (NaClO) 1% va sau d6 rura lai
3 1an trong nude cit vo trung. Mau vo quéa duoc
cit bang dung cu tiét trung tir ranh gidi gitta mo
khoe va m6 bénh (3-5 mm) va dat trén moi
truong phan 1ap PDA va u ¢ 25 + 1°C trong 5
ngay. Cac dong nam phan 1ap duoc lam sach va
gilt trén moi truong PDA dé nghién ciu
sau hon.
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Xdc dinh dic diém nuéi ccfy va phan logi nam
dua trén phan tich trinh tw gen ITS

Xac dinh dic diém sinh hoc cia ndm thong
qua sy phat trién cia soi nim, hinh dang khuan
lac ndm, dic diém co quan sinh san va bao tu
phan sinh [9-11]. Phan loai nim dua vao xac
dinh trinh ty ving ITS ciia rDNA bang cip mdi
ITS1 (5°-TCC GTA GGTGAA CCT GCG G-
3’) and ITS4 (5°-TCC TCC GCT TAT TGA
TAT GC-3’) theo Ni et al., 2012 [12].

Khao sat kha nang e ché nam cua nano
kim loqi

Chudn bi dung dich bao ti nam: Dé chuin
bi dich giéng bao tir trong qua trinh kiém tra
anh huong ciia cac loai nano dén giai doan bao
tir, nay mam, nam duoc nudi trong ong thach
nghiéng tr 5 ngay — 10 ngay dén khi sinh bao
tu, b sung glycerol 30% dé thu bao tir. Bao tir
nam st dung trong nghién ctu la_ 10° CFU/m
(x4c dinh bang budng dém hong cu dudi kinh
hién vi quang hoc).

Xac dinh MIC va MFC

Tinh nhay cam ciia ndm & giai doan bao tir
va bao tir ndy mam déi voi nano duoc xac dinh
theo MIC, trong d6 MIC (Minimum Inhibitory
Concentration) la néng d6 we ché ti thiéu, va
MFC (Minimum Fungal Concentration) la nong
do toi thiéu diét nam. Sir dung phuong phap
pha lodng ¥ & thu duoc cac nong do nano
khao sat. Sau 72 gio lic voi nano, xac dinh
MIC, MFC cua cic nano ddi véi nam
P.digitatum N11 [13].

Xac dinh kha nang trc ché nam o giai dogn
sinh duong

Hoat dong khang nidm cua nano kim loai
duoc danh gia trén dia thach Petri. Moi truong
dia thach Hansen duoc bd sung nano kim loai ¢
cac néng dd khac nhau, nano Ag: 10, 30, 50,
100, 200, 300, 400 ppm; nano Cu: 100, 250,
500, 1000, 1500 ppm. Cac dia ndm Penicillium
duoc nudi trong 5 ngay ¢ 25°C dugc st dung
lam gidng. Cac khoanh thach ndm gidng duong
kinh 6 mm duoc dat vao trung tdm dia thach

nano. U dia & 25°C va theo ddi duong kinh sinh
truong ctia nam theo thoi gian, dia dbi chimg (-)
khong bd sung nano va déi chimg (+) sir dung
Carbendazim 400 ppm. Hiéu qua trc ché cua nano
kim loai v&i nAm dugc tinh toan theo cong thuc

sau: Ty 18 trc ché (%) = % x100 ,

trong d6 R: duong kinh khuan lac nim trén dia
doi chiing va r 14 dudng kinh khuan lac nam trén
dia thi nghiém [14].

3. Két qua va théo luin

3.1. Phdn ldp ndm Penicillium tir cam nhiém
bénh va dac diem hinh thai cua nam
Penicillium

Trén cic mau qua cam thu thap tai Tuyén
Quang, trén cic mau qua thu nhan dé trong diéu
kién nhiét do phong. Triéu chimg ban dau cua
ndm mdc xanh 13 sy xut hién clia mot vét mém,
hoi nude va hoi bi doi mau tir 1-2 cm. Vét bénh
mau chong lan rong dudng kinh 3-5 cm sau 1 dén
2 ngdy. Soi nim tring xuét hién trén bé mat khi
ndm bét dau lan 2-3 cm thi bat dau xuét hién cac
bao tir mau xanh. Cac ngiy tiép theo toan bo bé
mat trai cay nhanh chéng dugc bao phu boi cac
bao tir mau xanh 14 cay.

Khuan lac ndm NI1 phéat trién trén moi
truong Czapek kha nhanh, duong kinh dat 4-5
cm/7 ngay ¢ nhiét do 24-26°C. Mit khuan lac
bang phing, dang nhung, ving mép di thuong. Hé
soi nam thuong mo, thanh méng, rap nhe. Mt
trai mau vang nhat dén nau. Giot tiét va sic td
khong thdy. Co quan sinh bao tir dugc sinh ra tir
bé mt hogc tir h¢ soi khi sinh. Dudi kinh hién vi
quang hoc c6 do phong dai 400 1an, quan sat duoc
cudng tir 70-150 X 5-7 pm, v6i thanh mong va
nhin, mang cac chdi khi phat trién tot nhat 1a ba
vong thé binh, nhung thudng 13 hai vong hoic
di thuong. Nhanh 20-30 X 5-6 pm, nhan;
metulae thuong 2-3 cai, kich thudc 15-25 x 5-6
um; thé binh trén mot vong thudng 3-5 ci, hinh
try tron dau, kich thude 10-15 (-20) x 4-5 um;
bao tir tran hinh elip dén try tron, 6-8 (-15) x 2.5-
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5(- 6) um, nhin, tao thanh chudi dai dac trung cho
cac dic diém ciia ndm Penicillium digitatum. Duya
trén cac triéu chimg, mé ta hinh thai hoc ciia ndm
duoc xac dinh 1a P. dlgltatum [9 10]

c d

Hinh 1. Qua cam bi bénh mdc xanh (a), hinh thai
trén moi truong (b) Hansen va (c) Czapek-Dox,
(d) céu trac sinh san va bao tir nam P. digitatum N11
(d6 phong dai 400 1an)

Hinh 2. Dién di kiém tra san phdm PCR khuéch
dai vung ITS cua chung nam N11. Trong do: M la
marker va giéng 1 va 2 1a san pham PCR cta N11.

San pham PCR khuéch dai gen ving ITS
cia N11 thu dugce co chét luong tdt v&i mot
bang rd duy nhét trén gel dién di, c6 kich thudc
khoang 500 bp. So sanh trinh tu gen 5,8S rRNA
(562 bp) cua ching ndm phan l4p véi cac trinh
ty tuong Ung trén ngan hang dir liéu co so
GenBank bang céng cu BLAST trén NCBI cho
thiy, trinh ty ITS cta chung nim nghién ctru c6
d6 twong dong cao voi cac ching ndm thudc
loai P. digitatum nhu: P. digitatum FRR1313
(99%); P. digitatum CBS 112082 (99%) (Bang 2).

Duva vao cac dac diém sinh hoc va phén
tich trinh ty ving ITS cho thdy, ching nim
N11 c6 d6 twong dong cao va co nhiéu dic
diém gan gii v6i loai Penicillium digitatum
nén ching ndm nay dugc dat tén la Penicillium
digitatum N11.

Bang 2. Két qua so sanh trinh tu ving ITS cta
chung P. digitatum N11 v6i dir liéu twong tng ctia
cac chung nam duogc dang ky trén GenBank

Ma s6 truy bo
, A . A 4o tuong
Chung nam so sanh cap trén A
GenBank dong
(%)

P. digitatum FRR1313
P. digitatum CBS 112082
Penicillium sp. 13 BRO-

AY373910 99
KJ834506 99

KF367511 99

2013
P. digitatum NRRL 786 AF033471 99
P. digitatum M2 HQ850929 99

P. digitatum CBS 136.65  AB479307 99

Khd nding e ché cia cdc nano kim logi Ag va
Cu dén kha nang sinh truong ciua nim P.
digitatum N11

Giai doan bao tir

Trong nghién ctru dudi day, chiing t6i xac
dinh ndng do wc ché tdi thiéu, ndng do tiéu diét
va anh huong cua cac nano Ag va nano Cu dén
kha niang phat trién thanh khuan lac cua bao tir
nam P. digitatum N11 gay bénh trén cam ¢ Viét
Nam. Két qua duogc chi ra & Bang 3 dudi day.

Bang 3. Mirc do anh hudng cia nano kim loai dén
kha nang hinh thanh khuan lac cia nam P. digitatum

Nano kim loai MIC (ppm)  MFC (ppm)
Ag 12,5 400

Cu 500 1000

Ag- bentonite 4000 >4000
Ag-silica 2000 >4000

Két qua cho thdy, nano Ag thé hién hiéu
qua e ché bao tir nim P. digitatum phat trién &
nong do thap 12,5 ppm va thé hién nong do tiéu
diét o nong d6 400 ppm. Nano Cu thé hién hiéu
qua trc ché bao tir nAm P. digitatum phat trién &
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néng d6 500 ppm va thé hién ndng do tiéu diét
0 nong do 1000 ppm, Nano composite Ag- -silica
thé hién hiéu qua (e che bao t¢ nam P.
digitatum phat trién & nong do 2000 ppm
(tvong duong vdi nano Ag trong d6 1a 40 ppm)
va thé hién nong do tiéu diét & ndng do trén
4000 ppm (tuong duong trong d6 chira 80 ppm
Ag). Nhu vy, c6 thé cho thdy néu s dung
thém bentonite va silica dé tao ché phim Ag
composite véi hai loai vat li€u nay s€ cho hi¢u
qué e ché nim tét hon.

Di co nhiéu nghién ctru chimg minh nano
Ag c6 kha nang khang nam [15] va trong hau
het cac truong hop, su rc ché sy phat trlen cua
ndm bénh thuc vat dugc ghi nhan & ndng do

100 ppm [16], cao gip 8 1in ndng d6 nano Ag
trc ché nam P. digitatum (12,5 ppm) trong
nghién ctru cla chung t6i. Mahdizadeh va cs da
bao céo rang dung dich nano Ag ndng do 35
ppm tc ché dugc Aspergillus, Penicillium va
Trichoderma. Nguyén nhan cua sy khac nhau
nay c6 thé do dic tinh ctia nano san xuét va
chung ndm kiém dinh [17]. Kanhed va cs
(2014) da nghién ciru kha ning trc ché ctia nano
Cu v6i cac nim gay bénh ¢ thuc vat nhu Phoma
destructiva, Curvularia lunata, Alternaria
alternata va Fusarium oxysporum nhung chua
¢6 nghién ctru cu thé nao trén nam Penicillium
sp. [18].

Hinh 3. Banh mirc mirc d¢ tac dong clia nano vdi ndm N11 & giai doan bao tir
a) nano Ag, b) nano composite AgS, ¢) nano composite AgB, d) nano Cu.

Bao tir nam P. digitatum N11 dugc a véi
dung dich nano & cac ndng do khac nhau trong
3 ngay. Sau d6 trai 1én dia kiém tra hiéu qua G
ché su hinh thanh khuan lac ndm cua cac nano
khao sat. Két qua cho thiy, nano Ag & nong do
12,5 ppm tc ché 13 rét sy phat trién thanh
khuén lac cua cac bao t&r ndm so voi dia ddi
chimg. Nong d¢ nano Ag 400 ppm tic ché hoan
toan kha ning hinh thanh khuén lac ndm N11.
DPbi voi nano composite Ag-silica, nong do
nano 2000 ppm (twong duong vdi nano Ag
chira trong d6 1a 40 ppm) wc ché sy hinh thanh
khuén lac trén 90 % va tiéu diét hoan toan &
noéng do 4000 ppm. Ag-bentonite thé hién kha
nang uc ché sy hinh thanh khuén lac thép hon
s0 v6i Ag-silica, & cing ndng d6 2000 ppm chi
trc ché dugc trén 30%, & ndng d6 4000 ppm trc

ché dugc trén 90%. Nano Cu (rc ché ndm N11
tuong ddi t6t, & nong d6 500 ppm da tic ché rd
rét va & nong do tir 1000 ppm trd nén thi ty 18
{rc ché sy phat trién ciia bao tir nAm 1én dén trén
90% (Hinh 3).

Giai doan sinh dudng

Trong hau het cac truong hop, hiéu ng e
ché sy phat trién ctia nAm tang dan theo nong
do cac nano su dung. O giai doan sinh dudng,
nano Ag uc ché 50% sy phat trién ctia ndm &
noéng d6 30 ppm va ting dan 1én trén 80% &
nong d6 400 ppm. Trong khi d6 nano Cu trc ché
50% & ndng do 250 ppm va su wc ché 100%
duoc quan sat thiy & nong do 500 ppm. Hoa
chat diét ndm carbendazim trén thi trudng cling
trc ché 100% & ndng do 400 ppm. Mirc trc ché



334

thdp nhit dudi 10% dugc quan sat trén moi
truong bd sung ndng do nano Ag 1a 10 ppm.
Trong khi d6 nano composite Ag v&i bentonite
va silica thé hién hoat tinh khang ndm lan luot
1a 32 va 45% & nong do 2000 ppm va ting dan
1én 50 dén 63% & nong d6 5000 ppm (Hinh 4a
va Hinh 5).

Theo khao sat (Hinh 4 b) cho thiy, nano Ag
& cac ndng d6 déu giam din kha ning e ché
nam P. digitatum N11 theo thoi gian. Cac ndng
d6 nano Ag tir 10+100 ppm chi c6 kha nang Grc
ché sinh truong nim tét trong vong 7-10 ngay.
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Céc ndng do nano Ag tir 200400 ppm c6 thé
duy tri kha ning tc ché ndm kéo dai dén 21
ngay. Twong tu, nano Cu c6 kha ning tc ché
nam tbt va kha bén, hoat tinh ¢ ché ¢o thé duy
tri trén 50% sau 21 ngay ¢ ndng d¢ 250 ppm va
100% & 500 ppm. Nano composite Ag-silica co
hoat tinh trc ché ndm t6t hon va bén hon nano
Ag-bentonite va noéng d6 st dung dé tc ché
nam co thé sir dung 1a 2000+5000 ppm. Diéu
nay duoc giai thich do mang silica da gitip phan
tan nano Ag déu hon, han ché su co cum, lam
giam tac dong trc ché ndm cua cac nano Ag.

Hi¢u qua irc ché, %

Vong phat trién cia ndm, em

—a—Ag50
—8=-Ag300
—p Cu250

—s=Ag10
- AG100
= AG400

—= Ag30
—a—Ag200
Cu100

bt CUS00
— AgB2000 =g=AgB5000 —e—BC

M AQS2000 =i« AgS5000 T

wd
4
~¢

Hinh 4. Hiéu qua tc ché nam cua cac nano khac nhau sau 10 ngay trén moéi truong nuéi Hansen (a) va hiéu qua
uc ché ctia cac nano Ag va Cu do6i vai nam P. digitatum N11 theo thoi gian.

Hinh 5. Hiéu qua trc ché nim ctia cac nano khac nhau dbi véi ndm N11 sau 10 ngay.

Céc bao cao vé co ché tac dong wrc ché ion
bac trén vi sinh vat da chi ra rang khi xur ly
bang ion Ag’, DNA mit kha ning nhan ban,
din dén su biéu hién bt hoat cua céc protein
tiéu don vi ribosome, ciing nhu mét s6 protein
va cac enzyme té bao khac can thiét cho san
xuit ATP. Ngum ta cling gla thuyet rang ion
Ag" chu yéu anh hudng dén chirc ning cia
enzyme gan mang, chang han nhu trong chudi

hé hép [16]. Két qua trc ché ciia nano Cu trong
thi nghiém nay ciing twong dong véi két qua
cia Pham Van Viet va cs, sau 9 ngdy nudi ciy
duong kinh phat trién ctia ndm Fusarium sp.
hau nhu khong ting & cic miu & néng dd nano
Cu 12 450 ppm va ndéng d6 nano Cu cang ting
thi duong kinh ndm s& giam [19].
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4. Két luan

Chung ndm méc xanh N11 dugc phén 1ap tir
qua cam Tuyén Quang. Trong bai bao nay, két
hop nghién ciru mot s dac diém hinh thai va
phan tich trinh ty ving ITS-tDNA, chung N11
c6 d6 twong ddng cao (99%) vé&i loai P.
digitatum, do do, duogc dinh tén la P. digitatum
N11. St dung nano Ag va Cu c6 kha nang uc
ché nim P. digitatum N11. Trong khi do, cac
hoa chat & nong do cao benomyl (200 ppm),
thiabendazole (2000 ppm) déu khong co kha
ning loai bd6 nim mdc [20]. Carbendazim va
thiabendazole 1a nhiing chét khang ndm thuong
dugc st dung dé kiém soat nim bénh do
Penicillium sp. gdy ra cho cady c6 mui [21],
nhung lai c6 tac dong tiéu cuc lau dai cho con
nguoi va moi trudong. Nhu vay, co thé tmg dung
cac nano nay thay thé thudc bao vé thuc vét trong
han ché tac hai ctia nAm bénh trong twong lai.
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Potential Applications of Silver and Copper Nanoparticles
for the Control of Penicillium digitatum Causing Green
Mould Disease on Orange Fruits in Vietnam

Nguyen Vu Mai Linh, Phan Thi Hong Thao,
Nguyen Van Hieu, Nguyen Thi Hong Lien

Institute of Biotechnology, Vietham Academy of Science and Technology

Abstract: Penicillium digitatum is a major pathogen of post-harvest decay on orange fruits. In
Vietnam, the control of P. digitatum is usually done mostly with use of chemicals which advertly
affect on local environment and human health. Recently, nanomaterials show significant effectiveness
in treating pathogenic fungi without harming the environment and human health. Therefore,
nanomaterials are regarded as promising agents in plant protection and post-harvest processing. In this
study, a fungus labeled as N11 causing green mould disease was isolated from decayed orange fruits
of Tuyen Quang province and identified as Penicillium digitatum N11. The fungus was subjected to
treatment with silver and copper nanoparticles and nano composites to evaluate the effectiveness of
those materials on inhibition of fungal growth. Various concentrations of the nanoparticles were tested
for different growth stages of the fungus. For silver and copper nanoparticles, the inhibition of fungal
growth up to 50% was observed after 21 days of inoculation at the concentrations of 200 - 400 ppm
and 250 ppm, respectively. At 500 ppm, copper nanoparticles completely inhibited the growth of P.
digitatum N11. Nano composite Ag-silica (AgS) showed stronger inhibition of fungal growth than Ag-
Bentonite (AgB) nano composite. In the treatment of fungal spores, inhibition of germination up to
90% for three days was observed at the concentrations of 1000 ppm for Cu, over 200 ppm for Ag
nanoparticles, over 2000 ppm of AgS nano composite and 4000 ppm of AgB nano composite.

Keywords: Orange fruits, Penicillium digitatum, Ag nanoparticles, Cu nanoparticles, MIC.



