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TOM TAT

Lasiodiplodia theobromae - mét thanh vién ciia ho ndm Botryosphaeriaceae, 1 tc nhan cé anh hudng
nghiém trong dén san lugng va chit luong trai xoai trén thé gisi, trong d6 c6 Viét Nam. Trong nghién ciiu nay,
chang nim XB1 duogc phén 1ap tir trai xoai bi théi cudng. Nghién ciru phan loai dya vao dic diém hinh thai va
trinh tu gen ving 5,88 RNA cho két qua ching nim XB1 c6 d6 twong ddng cao (99%) véi loai Lasiodiplodia
theobromae. Sir dung ché phdm nano kim loai Ag va Cu & cac ndng d khac nhau trong viéc danh gi kha ning
e ché sy phét trién caa nim L. theobromae XBI1 trén dia thach. Sau 7 ngay, ché phdm nano Cu & néng do 2000
ppm va 4000 ppm tic ché dugc 17,9% va 52,4% sy phat trién cua nim. Nano Ag & ndng d6 400 ppm cho két qua
rc ché sy phét trién cua nim L. theobromae XB1 cao nhit sau 4 ngay (80%). Ché pham Nano AgH & ndng do
20 ppm tic ché ndm twong duong véi hiéu qua cia carbemdazin 400 ppm va hexanconazole 400 ppm (~90%).
Tir 25 ppm, nano AgH cé kha nang tiéu diét hoan toan nim L. theobromae XB1.

Tir khoa: Lasiodiplodia theobromae, nano Ag, nano Cu, qua xoai.

MG PAU

Xoai la mét loai trai cay c6 gia tri dinh dudng cao
va gié tri kinh té cao, duogc trong trén 100 quéc gia
trong d6 c6 Viét Nam. Tuy nhién, qua xodi rat d& bi
niam bénh gay hu hong trong qua trinh bao quan sau
thu hoach, lam giam chit lugng va ting ton that kinh
té. Trong cac nam gay bénh trén qua xodi, nam
Lasiodiplodia theobromae dwoc xac dinh la mam
bénh ndm nghiém trong nhét vé hinh thiic, chét lwong
cua qua (Ni et al., 2012).

L. theobromae la loai phé bién c6 ngudn géc tir
dat hogc ky sinh vao vét thwong trén qua, chdng phan
bd khép cac ving nhiét déi va can nhiét dsi. Nam nay
c6 thé gay bénh trén hon 500 loai cy chu khac nhau
nhu cam quyt, qua bo, xoai, du du, chudi va 6i & cac
viing nhiét doi va can nhiét déi trén thé gici, véi céc
biéu hién bénh trén thyc vat rit da dang nhu chét mam
cay, thdi r&, théi trai cay va dém l4. Cac bao tir nAm
thuong 1ay nhidm vao qua thdng qua cudng, ching c6
thé ton tai tiém tang, khong gay ra bat ky tac dong trén

trai cdy truéc khi thu hoach. Trong qué trinh thu
hoach, nhiing trai c6 nhiém bao tir, khi gap diéu kién
nhiét d6 va do am thich hop, cac bao tir nay nay mam
va phét trién tao ra cac ton thuong mau nau dén mau
den va lan rong rat nhanh, toan bo trai chuyén sang
mau den va qud bi nhiin chi trong vong 2+3 ngay
(Serrato et al., 2013). Shelar va ddng téc gia (1997)
cong bd két qua diét nam L. theobromae trong diéu
kién in vitro cua 7 loai thudc, két qua 1a benomyl
(0,1%), captan (0,2%), carbendazim (0,1%),
mancozeb (0,25%) va thiophanate-methyl (0,1%) c6
hiéu qua trén 90% ddi v6i ndm trong moi truong ran
va long.

Xu huéng hién nay trén thé gii 1a nghién cau cac
bién phap thay thé sir dung cac hop chat khong phai
1a khang sinh dé kiém soat cac bénh trén tréai cay sau
thu hoach c6 thé ngan chan su thbi hong qua, it anh
huong Ién siic khoe con ngudi va méi trudng. Mot
trong cac giai phap la sir dung céc vat liéu kim loai c6
kich thudc nano c6 hiéu qua trc ché céc vi sinh vat gay
bénh nhu bac, bac zeolite hat, dong, day I1a cac kim
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loai duoc chap thuan lam phu gia trong san xuat
polyme bao géi thuc pham & My va Nhat Ban (Nobile,
2013). Trong nghién ciru ndy, sé trinh bay két qua vé
phan lap chung ndm gay bénh thdi cudng trén xoai va
danh gia kha nang &rc ché cua nano kim loai Ag va Cu
dén sy phat trién cua chiang nim.

VAT LIEU VA PHUONG PHAP
Vit liéu
Vit liéu nano Ag va Cu nhan tir Vién Cong nghé

mai truong, cb cac dic diém duoc md ta trong Bang 1.
Cac mau xoai bénh dugc thu nhan tai cac chg dau maoi.

Bang 1. Tinh chat cla cac nano Ag va Cu s dung trong
nghién ctru.

Kich thwérc hat
nano trung binh,
nm

vat  Hinh
lieu dang

Phwong phap ché
tao

Cu  Hinhcadu 30 KhG CuSO, Vo

NaBH,
N N Khir AgNO; Vi
Ag Hinhcau <20 NaBH,
N A H20, 30% + nano
AgH Hinhcau ~7 Agvoity 16 1:1

Phan 1ap nim L. theobromae gay bénh théi cudng

Trai xoai bi bénh véi céc triéu tring co cac vét
bénh nho, mém, mau nau ¢ xung quanh phan cudng,
cac vét 16m chay nudc va lan dan vao phia trong thit
qua. Dé phan lap cac chung nim gay bénh théi cubng
dugc thuc hién theo phuong phap cta Xie va cong su
(2010). Cac trai cay nay duoc rira sach bang nudc, khi
trang bé mat bang natri hypochlorite (NaClO) 1% va
sau d6 rira lai 3 lan trong nuéc cat vo tring. Mau vo
qua duoc cit bang dung cu tiét trung tir ranh gidi gita
md khée va mé bénh (3-5 mm) va dat trén moi truong
phén lap PDA(g/L) (dich khoai tay thu nhan tir 200 g;
dextrose 20; agar 15, pH 5 + 6) va i ¢ 25 + 1°C trong
5 ngay. Cac dong nam sau khi thuan khiét giir trén moi
truong PDA dé nghién ctru sau hon.

Phan loai chiing XB1 bang dic diém hinh thai va
phan tich trinh tw vang ITS

Xac dinh dac diém sinh hoc bao gom hinh dang
khuan lac nim, dic diém co quan sinh san va bao tu
phén sinh. Téach chiét DNA tong s6 cua ching XB1
theo phuong phap ctia Sambrook, Russell (2001).
Ving ITS — rDNA duoc khuéch dai bang phan ung
PCR sx duyng cip mdi ITS1 (5-
CTTGGTCATTTAGAGGAAGTAA-3") valITS4 (5°-
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CAGGAGACTTGTACACGGTCC AG-3’) (Gardes,
Bruns, 1993) véi chu trinh nhiét nhu sau: 95°C/5°t,
35x (95°C/90”, 55°C/90”, 72°C/2%); 72°C/10’. Séan
pham PCR duoc giai trinh ty trén may ABI PRISM
3100 va phan mém BioEdit 7.24 dé xir ly. St dung
chwong trinh BLAST dénh gia mirc d6 tuong dong
gen vung 5,8s rDNA cua chang XB1 véi cac trinh tu
gen trong GenBank.

Xic dinh kha ning @c ché nim

Panh gia kha nang tc ché sy phét trién cia nim
XB1 béi c&c nano kim loai trén moi treong dia thach
végicac nong do thir nghiém pha hop cho timg loai hat
nano kim loai. Méi truong PDA dugc bd sung nano
kim loai dé thu duoc ndng do cudi cung trén dia nhu
sau: nano Cu 100, 250, 500, 1000, 1500 ppm; nano
Ag 10, 30, 50, 100, 200, 300, 400 ppm; nano AgH 1,
2, 3, 4, 5, 10, 15, 20, 25, 50 ppm. Hai héa chat
carbendazim va hexalconazol dwoc sir dung lam dbi
chimg duong khi so sanh hiéu qua caa nano kim loai.
Ndm XB1 dwoc nudi trén méi truong PDA trong 5
ngay & 25°C duoc st dung lam chung gidng. Cac
khoanh thach ndm dwdng kinh 6 mm duoc dit vao
trung tdm dia thach nano. U dia ¢ 25°C va theo ddi
dudng kinh sinh truong cia nim theo thoi gian. Higu
qua trc ché cua nano kim loai dén sy phéat trién cua
niam XB1 duoc tinh toan theo cong thuc sau: Ty 1 uc
ché (%) = (R-r)/R x 100, trong d6 R 1a duong kinh
khuan lac nim XBI trén dia moi trudng PDA (ddi
ching 4m) va r 1a duong kinh khuan lac nim XB1 trén
dia thi nghiém c6 bd sung nano kim loai, héa chét
(Kim et al., 2012). Két qua thu dwoc s& duoc xir ly
thdng ké boi phan mém Excel 2010.

KET QUA VA THAO LUAN

Pic diém phan loai cia ching ndm phan lap tir
x0ai nhiém bénh

Khi phan lap ndm tir nhiéu mau qua bi bénh,
ching t6i thu dugc cac chiing nam c6 hinh théi giéng
nhau, va tuong dong véi mo ta cua Serrato-Diaz va
ddng tac gia (2013), dugc dat tén 1a XB1.

A B

Hinh 1. MAu xoai bi bénh (A) va hinh anh khun lac ching
nam XB1 trén méi trwdng phéan lap (B).
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Chung XBI trén méi truong PDA phat trién
nhanh, dat 7- 8 cm/7 ngay ¢ nhiét @6 25°C, véi hé soi
khi sinh ¢6 mau nau den; dia gia dugc sinh ratao thanh
khéi trén dém nam, c6 mau den, ctng, kich thuéc 400-
1500 wm, hinh dia dén gan cau hozc thon dai. Cuéng
sinh bao tir hinh try, 5,0-15 x 2,0-5,0 um, xen 1an véi
céc sgi sinh dudng. Bao ti hinh elip, khdng mau khi
con non, sau chuyén thanh mau nau véi 1 vach ngan
ngang khi gia, 7-9 khia doc, hau hét c¢6 kich thugc 20-
26 x 10-15 um. Bao tir truang thanh rat cham, khi gia
mau nau va c6 mot vach ngan.

0

a

Hinh 2. Khuén lac (A); cudng sinh bao t va bao t (B, C)
cla nam XB1 (d6 phong dai x 400).

San pham PCR khuéch dai gen ving ITS caa nim
XBI thu dugc c6 chat lugng tét véi mot bang rd duy nhat
trén gel dién di, c6 kich thudc khoang 500 bp. Trinh tu
gen ving 1TS1-5,85-1TS2 rDNA cua ching nim XB1
duoc 5o sanh trén ngan hang dit liéu co s& GenBank bang
céng cu BLAST cho thdy: gen ving 5,85 rDNA cua
chiing nAm nghién ctru c6 d6 tuong dong cao (99%) so
Vvéi gen tuong tng cuia cdc chung Lasiodiplodia
theobromae  TIXHS1S1  (IX275790.1)  99%,
Lasiodiplodia theobromae D111 99%. Két hop vai cac
dic diém vé hinh thai c6 thé xép ching XB1 thudc vao
loai Lasiodiplodia theobromae nén ching nim nay dugc
dat tén la Lasiodiplodia theobromae XBL1.

Anh hwéng cia ché pham nano Cu lén sy phat
trién ciaa nim

O cac ndng do <1000 ppm nano Cu khong co
kha nang tic ché sy phét trién cia nam L. theobromae
XB1. Tai thoi diém 4 ngay, khuan ty khi sinh nim L.
theobromae XB1 trén cac ndng do 100, 250, 500 va
1000 ppm da moc kin bé mat dia twong ty trén dia déi
chiing. Khi tang 1én 2000 va 4000 ppm, tan nim
khong c6 su lan rong, véi mic do wc ché so voi ddi
chung lan luot 12 47,6% va 59,5%. Sau 7 ngay, hiéu
qua trc ché ciia nano Cu giam dan con 17,9 % va 52,4
% (Hinh 3 va 4). Nhu véy, khd nang khang nam cua
nano Cu tang dan khi nong d¢ tang, két qua nay twong
tu voi cac cong bd trén thé gisi (Cioffi et al.,2004;
Kalatehjari et al., 2015).

Nano Cu & ndng d6 4000 ppm khong tc ché hoan

toan su phat trién cua ndm L. theobromae XB1, tuy
nhién két qua tuong tu véi nghién cau cua Johari va

ddng tac gia (2014). O cac nong do thap hon, soi nam
moc thua, manh va phat trién yéu hon 1a do hoat dong
khang nam cia nano Cu dén mau sic, hinh théi, cau
trdc va mat do cua soi nim (Nguyen et al., 2020). Cac
dic tinh khang khuan va khang nim ciia mot s6 hat
nano nhu Ag, TiO2 va ZnO ciing da duoc thua nhan.
Hat nano c6 thé 1am bién dang va lam hong soi nam,
chung bam 1én thanh té bao gay ton thuong thanh té
bao va mang, ting tinh thAm cta mang, ngan chan cac
kénh van chuyén nudc hoic 1am té bao nam chét do
su xam nhap cac hat nano trong té bao; cac hat nano
c6 thé cat cau tric soi va thanh té bao nim do cac cau
tric cua cac hat nano; tc ché sy nay mam cua bao
ter... (Tian et al., 2019).

Hiéu qué e ché ném XB1 ciia nano Cu

40.00
— A ngay

20.00 ——7ngay

¥ I ire ché néim (%)

0.00

100 250 500 1000 2000 4000
Nong d§ nano Cu (ppm)

Hinh 3. Hiéu qua e ché ndm L. theobromae XB1lcla nano
Cu & cac ndéng do khac nhau & thoi gian 4 va 7 ngay.

Hinh 4. Kha nang tc ché sy phat trién ctia ndm XB1 boi
nano Cu & nong do khac nhau sau 7 ngay.

Anh huéng ciia ché pham nano AgH Ién sy phat
trién nam L. theobromae XB1

Két qua nghién ctu cho thay, hiéu qua tc che ti
1 thuan vdi sy gia ting ndng do nano AgH. 0 nong
d6 dudi 5 ppm, sau 4 ngay AgH uc ché sy phat trién
khuan ty cua nam L. theobromae XB1> 60% so voi
mau dbi chimg. Khi ndng d6 AgH & 10 ppm, kha ning
trc ché sy phat trién cac khuan ty khi sinh cua nam la
80% sau 4 ngay, va mirc d¢ tc ché tang 1én dén > 80%
khi nong do nano AgH la 15 va 20 ppm. O nong do
nano AgH 1a 25 ppm va 50 ppm, nam L. theobromae
XB1 bi trc ché sy phat trién 1a 100% so v&i dbi chung
sau 4 ngay. Tuy nhién, khi theo d&i tai thoi diém 7
ngay, kha nang uc ché sy phat trién cua nam L.
theobromae XB1 cua AgH & tat ca CAC ndng do thu
nghiém cho thiy c6 su giam xubng theo cac nong do
nhé nhu: ndng d6 dudi 5 ppm hiéu qua tic ché chi con
< 40%, va ndng do 10 ppm i ché chi co dat 60%, tuy
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nhién & ndng d6 25 ppm va 50 ppm van cho két qua
uc ché su phat trién caa nam la 100%.
Bang 2. Anh huéng ctia ndng d6 nano AgH dén s phét trién

ctia ndm L. theobromae XB1 trén dia thach & thoi didm 4 va
7 ngay.

No6ng dé nano

Nguyén Vii Mai Linh et al.

san pham d3 duogc thuong mai héa st dung trong bao
quan hoa qua khoi su tan cong cua cac loai nam thuc
vit, tuy nhién da bi cdm Iuu hanh do nhiing tac dong
dén stic khoe con ngudi.

Bang 3. Mt d6 tre ché kha nang phat trién cia ching ndm
L. theobromae XB1 cla cac hdéa chat hexanconazol (anvil)

4 nga 7 nga va carbendazim
AgH (ppm) 9ay oy
1 67,26 + 2,67 11,31+ 0,84 Néng Kha nang trc S)L{Br;h(a;/t)
Hoéa chit do trien cua nam o
2 75,60 + 2,32 22,62 +1,68 Y : N
(ppm) 7 ngay 10 ngay
3 76,79+253  29,17x0,98 Hexanconazol 400 88,89 88,89
4 79,17 £2,54 36,90 £1,53 Carbendazim 400 100 93,33
5 80,36 + 2,83 80,36 + 1,46
Déi voi hexanconazol & nong d6 400 ppm (nong
10 93,45+2,38 73,21+£2,53 d6 khuyén céo), hiéu qua tic ché su phét trién ciia nam
15 96,43 + 1,68 82,74 + 0,82 L. theobromae XBI1 1a 88,89% tuong duong vai AgH
20 97,02 + 2,65 80,88 + 0,68 o nongAdo 29 ppm, Voi cark,)enq§2|m» o nong \dQ 400
ppm hiéu qua &c ché su phat trien ctia nam 1a 100%
25 100 + 0,00 99,4 £0,84 tuong duong v&i AgH & nong @6 25 ppm. Véi nong
50 100 + 0,00 100 + 0,00 d6 thap hon nhiéu lan, nano AgH van lam cham su

Hinh 5. Kha nang trc ché ctia nano AgH & cac ndng do (i
trai sang phai ndng do 1, 2, 3, 4 va 5, 10, 15 va 20 ppm) ddi
v&i sy phat trién ctia ndm L. theobromae XB1 tai thdi diém 4
ngay (A) va 7 ngay (B).

Hinh 6. Kha nang rc ché ctia nano AgH dbi v&i su phat trién
clia ndm L. theobromae XB1 tai thdi didm 14 ngay.

Hai héa chit la hexanconazol va carbendazim c6
trong ché pham thi truong anvil va carbendazim dugc
sir dung lam ddi chimg duong khi danh gia hiéu qua
khang nim ciia hai nano Ag va nano Cu. Pay 14 nhiing
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phat trién cua sqi ndm L. theobromae XBI tuong
duong vai hai chat ¢ nong d6 cao.

Nghién ctu két hop nano Ag Véi nystatin va
chlorhexidine digluconate, hoat dong khang hai nam
Candida albicans va Candida glabrata da duoc ting
cuong (Zhi et al., 2016). Su phdi tron giita nano Ag va
H,0, d lam tang mirc do e ché. Nano Ag don chét chi
khang nam Penicillium, Alternaria & nong do 100 ppm
(Abde et al., 2016; Kim et al., 2008; Kim et al., 2012).
Mahdizadeh va ddng tac gia (2015) da cho biét, dung dich
nano Ag ndng d6 35 ppm tuc ché duoc Aspergillus,
Penicillium va Trichoderma. Su khac nhau nay, cd thé do
dac tinh caa céc ché pham nano khéc nhau vé kich thudce
hat va chiing ndm kiém dinh (Mahdizadeh et al., 2015).
Kanhed va dong tac gia (2014) da nghién ctu khd nang uc
ché ciia nano Cu véi cac nim gay bénh & thuc vat nhu
Phoma destructiva, Curvularia lunata, Alternaria
alternata va Fusarium oxysporum ciing cho thayhiéu qua.
Mot sb cac nghién ciru di chi ra co ché tac dong tic ché
ion bac trén vi sinh vat 1a do ion Ag* da lién két vao cAu
tric DNA, lam chung mat kha nang nhan 1én. Mot 6
nghién ctru cho biét i ion Ag* chu yeu anh huong dén chuc
nang cua enzyme gin mang trong chudi hd hap (Kim et
al., 2012). Bi vai tac dong dén suc khoe ngudi tiéu diing,
nano Ag da duoc chimg minh khong co doc tinh té bao
ddi véi té bao ngudi & ndng do thip, nhung liéu lwong ting
Ién c6 thé gay doc té bao (Zhi et al., 2016).

KET LUAN

Dinh danh dwoc chung ndm gay bénh thdi cudng
trén qua xoadi ¢ Viét Nam & Lasiodiplodia
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theobromae XB1. Sir dung ché pham nano kim loai
Ag, AgH va Cu kiém tra kha nang wc ché véi chang
nam L. theobromae XB1 cho két qua, chung nhay cam
nhét khi xu ly véi nano AgH. O ndng do 25 ppm tr
Ién, AgH c6 kha ning tic ché 100% sy phat trién sau
14 ngay. Khi so sanh vai hai loai héa chit dugc su
dung trong bao quan cho thay, kha nang tc ché ndm
L. theobromae XB1 tét hon so véi hexanconazol &
nong do 400 ppm (mirc d6 tc ché 88,89%) va tuong
duong véi carbendazim & ndng do 400 ppm. Nhu vay,
AgH co trién vong tot trong kiém soat nim L.
theobromae XB1, dé c6 thé tng dung cua nano AgH
trong phong va chéng nim bénh trén cay xoai & trugc
va sau thu hoach.

Loi cam on: Nghién cizu ndy nhdn duwoc sw hé tro
kinh phi tz nhanh sé 7 thugc hop phdn I “Nghién ciu
#mg dung céc ché phdm nano trong trong tror”, MS:
VAST.TD.NANO.02/15-18 thugc Du an trong diém
cap Vién Han 1am Khoa hoc va Cong nghé Viét Nam
va trang thiét bi cia Phong Thi nghiém Trong diém
Cdng nghé gen, Vién Cong nghé Sinh hoc.
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SUMMARY

Fungal species Lasiodiplodia theobromae of family Botryosphaeriaceae is a pathogen causing significant
loss of production and quality of mango crop in Vietnam and worldwide. In this study, a fungal strain designed
as XB1 was isolated from stem-end rot mango fruits, identified and tested its susceptibility to silver and copper
nanoparticles. Strain identification based on biological characteristics and sequence analysis of 5.85 RNA
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indicated that the isolate XB1 was highly close (99%) to Lasiodiplodia theobromae, therefore named as
Lasiodiplodia theobromae XB1. The inhibiting effects of Ag and Cu nanoparticles on the growth of L.
theobromae XB1 were investigated at various concentrations. After seven days of plate cultivation, nano-Cu at
2000 ppm and 4000 ppm inhibited the fungal growth by 17.9 % and 52.4 %, respectively. With silver
nanoparticles of about 20 nm in size, the effect seemed rather limited. At 400 ppm, the highest inhibition of 80%
was observed after 4 days, then the growth fully resumed. However, another preparation, i.e. nano silver AgH of
about 7 nm in size, showed significantly stronger inhibition against the fungus. At 20 ppm, AgH inhibited 90%
of growth, comparable to 400 ppm of either carbendazim or hexaconazole. At 25 ppm, no growth was observed.
The results suggested high potential of copper and silver nanoparticles AgH to replace toxic chemicals in
controlling fungal pathogens of mango and other fruits.

Keywords: copper nanoparticles, Lasiodiplodia theobromae, mango fruit, silver nanoparticles, stem-end rot
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