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ABSTRACT

This study was conducted with the main purpose of investigating the
inhibition ability of nanoparticles (Ag, ZnO) and essential oils (orange,
grapefruit, and lemongrass) against Neoscytalidium sp. causing brown
spot disease in Dragon fruit, which can serve as a foundation for
researching biological products made from nanoparticles and essential
oils. The fungus was isolated from the infected stem of Hylocereus
costaricensis, collected from Long An province and treated with 12.5
ppm, 25 ppm, 50 ppm, and 100 ppm of nanoparticles (Ag, ZnO) and
12.5%, 25%, 50%, and 100% of essential oils (orange, grapefruit, and
lemongrass). The results showed that the inhibitory effect value of silver
nanoparticles was highest at 25 ppm concentration (59,61 %), while zinc
oxide nanoparticles gave the highest inhibitory effect at 100 ppm
concentration (65.91%). By using 100% concentration of orange essential
oil, the pathogenic fungus was strongly inhibited (77.69%). After three
transplanting days, the mycelium of Neoscytalidium sp. was not grown
under conditions of 100%, 50%, 25%, and 12.5% of grapefruit and
lemongrass essential oils. Therefore, the concentrations evaluated could
effectively control the fungus Neoscytalidium sp.

TOM TAT

Nghién ciru dwoc thiec hién voi myc tiéu chinh la khao sat kha nang e
ché nam Neoscytalidium sp. gdy bénh dom ndu trén cdy thanh long ruot
dé bang hat nano (Ag, ZnO) va tinh ddu (cam, budi, sa), tao tién dé cho
cac nghién ciu ché pham sinh hoc tir vit liéu nano va tinh dau. Viéc khdo
sdt trc ché nam gdy bénh dom ndu phan ldp duoc tir than thanh long rugt
do nhiém bénh & Long An véi nong dé nano Ag, ZnO lan luot la 12, 5 ppm,
25 ppm, 50 ppm va 100 ppm va nong do tinh dau cam, buwdi, sa lan heot
la 12.5 %, 25%, 50% va 100%. Két qua cho thdy, nano Ag cho hiéu qua
ke ché cao nhat & nong do 25 ppm (59,61 %) trong khi Nano ZnO cho
hiéu qua irc ché cao nhdt ¢ nong do 100 ppm (65,91 %). O nong do tinh
dau cam 100%, hiéu qud trc ché la cao nhat (77,69 %). Sau 3 ngay cdy va
quan sdt, trong diéu kién tinh dau budi va tinh dau sd & ndng do 100%,
50%, 25% va 12,5% thi to nam khong phat trién. Vivdy, cdc nong do tinh
dau khao sat trong nghién ciu ndy déu c6 kha ndng irc ché nam

Neoscytalidium sp.
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1. GIOI THIEU

Thanh long 1a mot loai cdy an trai dwoc trong
cha yéu ¢ khi hau nhiét d6i. Trai thanh long chira
nhiéu nudc, ham luong vitamin cao dac biét 1a
vitamin C. Thanh long gém c6 3 loai: thanh long
rudt trang vo do (Hylocereus undatus), thanh long
rugt do vo do (Hylocereus costaricensis) va thanh
long rudt trang vo vang (Hylocereus megalanthus).

Trong nhing ndm qua, san xuat thanh long da co
nhing budc phat trién kha toan dién, gop phan phat
trién kinh té cac dia phuong, giai quyét van de viéc
lam, nang cao thu nhap va cai thién doi sdng cho
ngudi trdng thanh long. Theo tai liéu tir Bo Nong
nghiép va Phat trién nong thon, thanh long hién la
loai trai cdy c6 gia tri Xuat khau I6n nhat vai khoang
1,1 ty USD trong nam 2018 (chiém hon 50 % tong
gi4 tri xuat khau trai cdy tuoi trong nudc). Gtong gia
tri xuat khau trai cay tuoi trong nuoc)ang 1,1kho
tinh” nhu Han Qutri xuat khau trai cay t, . V(n gia
tri xuat khau cao, thanh long da dong vai tro quan
trong trong viéc giai quyét Vlec lam cho ba con nong
dan. Tuy nhién, viéc san xuét va nhan gidng thanh
long con gap nhiéu kho khan do anh huong cua cac
tac nhan gay bénh lam giam nang suit va chit lugng
cia cdy. Dic biét 1a bénh dém nau do
nnhiNeoscytalidium sp. gdy ra (Huang et al., 2016).

Cong nghra (Huang et al., 2016)n giéng thanh
long con gap nhiéu kho khan do anh huong cua cac
t. Trong do, cong ngha (Huang et al., 2016)n gidng
thanh long con gap nhiéu kho khan do anh huong
clia cac tac nhan gay bénh lam giam nang suét va
chat luong cua cdy. Dac biét 1a bénh dém Il
[Jécong ngha (Huang et al., 2016)n giéng thanh long
con gap nhiéu kho khan do anc. Hat nano oxit kém
thé hién hoat tinh khang vi sinh vat kha cao. Céc hat
nano cua nguyén tb nay co doc tinh chon loc véi vi
khuin ma khong doc véi cac té bao cua ngudi va
déng vat. Vi th , ching rchanggha (Huang et al.,
2016)n giéng thanh long con gap nhiéu kho khin do
anc. Hat na

Vrchunggha (Huang et al., 2016)n gidng thanh
long con gapPatra Shahi et al. (2007) da nghién c.
uang et al., 2016)n gidng thanh long con gap nhiéu
kho khin do anc. Hat nano oxit kém thé hién hoat
tinh khang vi sinh vat kha cao. Cac hat nano ctaa
nguyén tb nay c6 doc tinh chon loc véi vi khuin ma
khéng doc vai cac té bao cua ngudi va dong nh dau
tram c6 kha ning wc ché sy sinh trunghién cA. niger
cao trong diuang et al., 2016)n gién (Ha va ctv.,
2017).
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Kac a ctv., 2017nghién cv., 2017).e ngoai nuoai
cv., 2017).et al., 2016)n gidng thanh long con gip
nhiéu kho khan do anc. Hat nano oxit kém thé hién
hoat tinh khang vi sinh vat kha cao. Cac hat nano
ciia nguyén t nay ¢ doc tinh chon loc véi vi khuan
ma khong doc véi cac té bao cua ngudi va dong ddi
linh vev., 2017).et al nunh vev., 2017).et al., 201 d6,
nghién cb dduhién cb dium dhitdhitién dé cho cac
nghién ciru san xuat ché pham chhitién dé cho cac
nghién ciru san xuit ché phiamg con gap nhiéu kho
khan do anc. Hat nano oxit kém thé hién hoat t

2. PHUONG PHAP NGHIEN CUU

2.1. Phén 1ap nam Neoscytalidium sp. giy
bénh dom niu trén thanh long

Mau than thanh long c6 triéu chimg dic trung
ctia bénh ddm nau duoc thu thap tai vuon & tinh
Long An. Phén than duoc chon c6 mat do dém bénh
thwa dé d& dang tién hanh phan 1ap. Chon céc than
cay khac nhau, ¢ cac vi tri khac nhau dé tao tinh da
dang trong két qua phan 1ap. Mau sau khi thu tai
vuon duge ki hiéu rd rang, trit mat va chuyén vé
phong thi nghiém. Mau duoc lau bé mat bang con

70% dé loai bo bui ban va tiéu diét vi sinh vat bé
mat. Vét bénh duoc cit lay véi kich thudc khoang 1
cm x 1 cm, mau bénh vira cit duoc ngdm vao con
70% trong khoang 30 gidy. Sau do, mau duogc rua
lai véi nudc cit vo tring va lau kho bang gidy thim.
Mau duoc dit vao dia petri c6 chra sdn moi trudng
PDA (200 g khoai tay, 20 g D-Glucose, 15 g Agar),
U & nhiét d6 27 - 30°C dén khi khuan ty xuét hién.
Nhiing khuan lac mau tring dwoc chon, ¢6 khuén ty
vuon cao nhu bong gon trén bé mat moi truong dé
ciy riéng sang dia moi truong khac nhim 1am thuan
dong nam. Nam bénh duoc tién hanh phan 1ap cho
dén khi dat d6 thuan ching.

Dic diém khuan ty, bao tir duge quan sat dudi
kinh hién vi quang hoc cho dén khi nhan thiy khuan
ty va bio tir c6 cac dic diém hinh thai sau thi c6 thé
budc dau xac dinh dong ndm dang khao sat 1a dong
nim gy bénh d6m nau trén thanh long: soi nim dai,
phan nhanh, cé vach ngan. Sgi bao tir sinh ra truc
tiép tir b& mat cua méi truedng nudi cdy, soi bao tir
don 18, thang hoic hoi cong. Bao tir dang chudi hozc
don va ¢6 nhiéu hinh dang khac nhau nhu: hinh cAu,
hinh qua ¢, hinh tru (Crous et al., 2006; Oanh va
ctv., 2014; Mai & Lién, 2018; Seham et al., 2020).

2.2. Pinh danh nim giy bénh dém nau trén
ciy thanh long bang k§y thuét sinh hoc
phan t&
binh danh nim gay bénh ddm nau trén cay thanh
long bang k§ thuat sinh hoc phéan tir dwoc thyuc hién.
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2.2.1. Tdch DNA tong so

Céc mau nim phat trién tot dwoc chon nudi cay
trén moi truong PDA tir 3 dén 5 ngay ¢ nhiét do
phong 27 - 30°C. DNA ctia nam dugc ly trich theo
quy trinh cia CTAB ¢6 hiéu chinh. San pham DNA
sau khi ly trich dugc kiém tra bang ky thuat dién di
trén gel agarose 1% va do OD & budc song 260 nM
bang may Nanodrop. San pham DNA dat chét lugng
s& duogc str dung ¢ cac thi nghiém sau.

2.2.2. Khuéch dai vung trinh ty 1TS

Trinh ty ITS (ITS1-5.85-1TS2) dugc khuéch dai
bang cach sir dung doan méi ITS1 (5’-TCC GTA
GGT GAA GCG G-3") vaITS4 (5’-TCC TCC GCT
TAGA TAT GC-3’) (White et al., 1990). Phan ung
PCR dugc thuc hién vai 95°C trong 5 phat; Sau do,
35 chu ky lap lai vai 95°C trong 45 gidy, 54°C trong
45 gidy, 72°C trong 1 phit, 72°C trong 5 phiit. Thé
tich hon hop phan tmg 1a 35 pL chtra 18 L BiH,0,
12 pL dung dich Tag Mix 2X, 1 uL mdi loai moi
ITS1, ITS4, va 3 uL DNA

San pham PCR dugc dién di trén gel agarose 1,5
% Vi kich thuge san pham tir 600 bp dén 700 bp,
san pham 1a mot bang DNA 13 nét, khong c6 san
pham phu. San pham PCR duoc gui dén cong ty
Macrogen (Han Qudc) dé giai trinh ty DNA.

2.2.3. Phdn tich két qud gidi trinh tr DNA

Két qua giai trinh ty s& dugc kiém tra bang phan
mém Bioedit trudc khi tién hanh so sanh va dinh
danh dong nam bang cong cu BLASTN trén ngan
hang dir liéu cua NCBI (National Center for
Biotechnology Information).

2.3. Khio sit kha ning c ché nim

Neoscytalidium sp. ciia nano kém oxit
(ZnO) va nano bac (Ag)

Nano kém oxit (ZnO) va nano bac (Ag) dugc san
Xut boi Cong ty C6 phan Khoa hoc va cong nghé
AMS (Ha Noi) véi thong tin kich thudc hat nhu sau:
kich thudc hat nano kém oxit 50 — 70 nM va kich
thuéc hat nano bac 10 — 20 nM.

Thi nghiém dwoc tién hanh theo phwong phap
ctiia Chau va ctv. (2017) duoc hiéu chinh theo diéu
kién cua phong thi nghiém. Dung dich nano dugc
pha vao dia méi truong PDA dé dat cac ndng do
12,5; 25; 50 va 100 ppm. Mau nam kich thudc 1 cm
x 1 cm dugc dat vao chinh giira dia petri & cac
nghiém thirc nano va nghiém thirc d6i ching 4m (0
ppm nano). Sau do, cac dia petri dugc dat trong tu
1, on dinh & nhiét d6 27 — 30°C. Thi nghiém dugc
bé tri 3 1an lap lai.
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Chi tiéu theo ddi: duong kinh tin nim sau 72
gio va tinh hiéu qua c ché (%) sau 72 gio cay.

Hiéu qua wc ché (HQUC) nam cua vt liéu nano
(ZnO, Ag) dugc tinh theo cong thuc:

HQUC (%)= (1-%) x100

Trong do:
d: Pudng kinh tan nam & dia c6 chtra nano (cm)

D: Puong kinh tan nim ¢ mau déi chimg am
(cm)
2.4. Khio sit kha ning ¢ ché nam
Neoscytalidium sp. cia tinh dau cam,
bwdi, sa

Tinh dau cam, budi, sa sir dung trong thi nghiém
duogc cung cap bai Co sé bao ton duoc liéu Hoa An.

Thi nghiém duoc tién hanh theo phuong phap
Kirby-Bauer c6 hiéu chinh. Tinh dau dugc pha
lodng véi dung dich 1% DMSO (dimethyl
sulfoxide) dé duoc cac nong do khao sat. Cac giéng
nho dugc tao voi duong kinh 6 mm trén dia moi
truong PDA. Ba muoi ulL tinh dau duoc cho theo
day nong d6 12,5%, 25%, 50%, 100% va nho vao 4
giéng tuong trng ciia moi dia. Dol ching 4m 1a dung
dich 1% DMSO. Pia chira nAm da duoc lam thuan
dugc cit miéng thach kich thudéc 1 cm x 1 cm cb
chtra ndm va dit vao chinh giira dia petri c6 chira
tinh dau & cac nong do 12,5%, 25%, 50% va 100%.
Sau d6, cac dia dwoc dat trong ti i, 6n dinh & nhiét
d6 27 — 30°C. Thi nghiém dugc bd tri 3 1an I3p lai.

Chi tiéu theo ddi: duong kinh tan nim sau 72 gid
va tinh HQUC (%) sau 72 gid cay.

HQUC nam cua vat liéu tinh dau (cam, budi, sa)
duoc tinh theo cong thuc:

HQUC (%)= (1-%) x100

Trong d6:

d: 1a duong kinh tan nam & cac nghiém thirc (cm)

D: 1a dudng kinh tan nam ¢ mau ddi ching (cm)

3. KET QUA VA THAO LUAN

3.1 Két qua phén lap cic dong nim giy bénh

dom néu trén than thanh long ruét dé

Mau thanh long c6 dau hi¢u bénh (Hinh 1) dugc
thu thép va mang ve phong thi nghiém dé tién hanh
phan 18p nam Neoscytalidium sp. K&t qua da phan
lap duoc sg’tu dong nam c6 dag: diém hinh thai giong
véi dac diém hinh thai cia nam Neoscytalidium sp.
dugc mo ta bai Yi et al. (2015).
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Hinh 1. Miu than thanh long bi bénh
(4) Thén thanh long xudt hién cdc dém nhé i ti; (B) Céc

dom bénh lan khdp than; (C) Dom bénh phit trién an siu
vao trong than, (D) Thdn cdy bi thoi, muc nat

Sau dong ndm dugc phén 1ap co khuan lac hinh
tron. Sau 3 ngay cay, nam phat trién hoan toan trén
dia thach, mat trén mau trang, bé mat khuan ty dang
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soi, to dai va min (Bang 1, Hinh 2A). Khuan lac ¢6
bia sgi phang, khong c6 vong dong tam. Sau 5 - 6
ngay cay, nim bit dau hinh thanh bao ti, Soi nam
dan chuyén sang mau den, mat dudi dia nudi cay co
mau den (Hinh 2B). Téc d6 moc khuan ty kha nhanh
trén moi truong PDA va duong kinh khuan lac do
duogc sau 3 ngay cdy la 7,50+0,77 cm, két qua nay
cling twong dong véi bao cao cua Yi et al. (2015) 1a
7,220,5 cm. Duéi kinh hién vi, c6 thé quan sat thay,
soi ndm phén nhanh, c6 vach ngan, hinh thanh bao
tir ¢6t (Hinh 2C, 2D). Két qua phan lap ciing phu
hop Véi cac bio cdo ciia Hién va ctv. (2016), Mai va
Lién (2018).

Tir dic diém sau dong ndm phan 1ap (Bang 1),
c6 thé thay, dac diém hinh thai cia sdu dong nam
khong khac biét, nhung TLI c6 stc sdng manh liét
hon. Vi vay, chon dong nam TL1 trong s6 sau dong
nam phan lap dugc dé dinh danh bang ky thuat sinh
hoc phan tir va tién hanh céc thi nghiém khao sat kha
nang ¢ ché nam gay bénh ddm nau trén thanh long
rudt dé caa hat nano oxit k&m (ZnQ), nano bac (Ag),
tinh dau cam, tinh dau budi va tinh dau sa.

Béng 1. Pic diém sau dong nAm phan 14p tir cAy thanh long rudt do nhiém bénh dém nau

Mau sac khuan lac

Puwong kinh khuin lac

Dong Y Y Pic diém khuanty  Bao tir
sau 3 ngay cay sau 3 ngay cay

TL1 Trang 8,0cm Min, phan nhanh D6t, hinh try
TL2 Tring 8,0cm Min, phan nhanh Pét, hinh tru
TL3 Tring 7.8¢cm Min, phan nhanh Pét, hinh tru
TL4 Tring 7.8cm Min, phan nhanh Pét, hinh tru
TL5 Trang 7,4 cm Min, phan nhénh Dét, hinh try
TL6 Tring 6,0 cm Min, phan nhénh Dét, hinh tru

N i
N %

Hinh 2. Khuén Iac, bao tir va khuan ty ndm giy
bénh dém niu

A. Khudn lgc ndm gdy bénh sau 3 ngay cay; B. Khudn lgc
Nam gdy bénh sau 7 ngdy cdy; C. Bdo tir Ndm gdy beénh
dudi kinh hién vi dé phéng dai 400X; D. Khuan ty ndm
gay bénh dudi kinh hién vi dg phong dai 400X
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3.2. Pinh danh nim gy bénh dém niu trén
ciy thanh long bang ky thuit sinh hoc
phan tir

3.2.1. Két qua khuéch dai trinh tir vig ITS

ciia dong nam TL1

Dong ndm TL1 duogc chon ly trich DNA va thuc
hién phan ng PCR khuéch dai ving trinh tu ITS.
Két qua phan tng PCR khuéch dai duogc trinh ty
DNA c6 kich thuéc khoang 600 bp dugc thé hién
bing mot bang sang, & nét va khong c6 san pham
phu (Hinh 3).

Theo Thanh (2014), trinh ty vung ITS c6 d¢ dai
tir 600 dén 700 bp 1a cac vung tién hoa nhanh nén co
thé thay dbi vé do dai ciing nhu trinh tw. Bén canh
d6, khi khao sat d6 dai trinh ty vang ITS cia mot sb
dong ndm thudc loai Neoscyalidium dimidiatum
dugc cong bd trén co sé dir liéu NCBI, hau hét cac
dong nam déu c6 do dai xap xi 600 bp. Do d¢, kich
thudc ving ITS duoc khuéch dai 1a phu hop. San
pham PCR trén c6 thé st dung cho giai trinh ty.
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600 bp

100 bp —>

Hinh 3. Két qua dién di san pham PCR
ciia mau nam bénh

(L: thang chudn 100 bp (Bioline); Giéng 1, 2, 3 la mau
dién di san pham PCR cua mau TL1 ¢ ba lan lap lai)

3.2.2. Két qud gidi trinh tir vimg ITS va dinh
danh loai

Trinh ty ving ITS cta dong ndm TL1 gy bénh
ddm néu trén thanh long dugc giai trinh ty ¢6 d6 dai
556 nucleotide va duoc so sanh véi trinh tu trén
ngan hang gen NCBI bang cong cu BLASTN; dya
vao chi s6 d6 bao phii (Query cover) va do tuong
ddng (Per.Ident) dé danh gia mirc d6 trong ddng véi
cac dir liéu c6 trong ngan hang gen. P bao phu cang
gan 100% ching t6 viing gen muc tiéu dugc bao phu
cang nhidu boi ving gen cua loai dwoc goi y. Do bao
phu, d6 twong dong cang cao thi d6 chinh xac cang
c6 y nghia.

Két qua BLAST trinh ty ving ITS ciia dong nam
TL1 trén co s& dir liéu NCBI cho gia tri d6 bao phu
(Query cover) 1a 100 % va do6 tuong dong
(Per.ldent) 100 % so vé&i loai Neoscytalidium
dimidiatum (mad s6 Genbank: MGB865987).
Neoscytalidium dimidiatum (MG865987) 1a loai
nim gy bénh dugc phan 1ap tir cdy thanh long co
ngudn gbc & Viét Nam.

Nhu vy, tir két qua ddc diém hinh thai khuan
lac, soi nam, bao tir va ket qua dinh danh bang ky
thuat sinh hoc phén tir chung to dong nam TL1 gdy
bénh dom trang trén cay thanh long la loai
Neoscytalidium dimidiatum.

3.3. Hiéu qua tic ché nam cua hat nano

3.3.1. Hiéu qua ¢ ché ndm cia nano bac (Ag)

Két qua quan sat duong kinh tan ndm sau 3 ngay
cho thay & tat ca cac nong do khao sat, to ndm phat
trién cham hon so v6i ddi ching 4m. Hau hét cac
ndng d6 dung dich nano & ché trén 50% nidm so Véi
dbi chung. HQU'C ndm dao dong trong khoang tir
43,35% dén 59,61%. Trong d6, nong d6 12,5 ppm
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cho ti 18 &rc ché nam it hidu qua hon va khéc biét c¢6
¥ nghia thong ké mirc 5% so véi ba nong do con lai.
Tai ndng do 25 ppm cho ti 1& wc ché nam cao nhat
1a 59,61% va khac biét khong co ¥ nghia thong
ké (p<0,05) so véi ndng do 100 ppm (57,93%)
(Bang 2).

Bang 2. Anh hwéng cia ndng dd dung dich nano
bac (Ag) dén dwong kinh tan nam va
HQU'C nam Neoscytalidium dimidiatum

N(“)ng do Pwong kinh Hiéu qua

(ppm) (cm) Wrc ché (%)

12,5 4,398 43,35

25 3,13 59,612

50 3,38 56,392

100 3,260 57,942
Dbi chirng 7,75

Ghi chu: Gid tri dwong kinh, HOQUC la gid tri trung binh
V6i 5 ldn 1gp lai. Cdc gid tri trung binh trong ciing mét cot
6 it nhat 1 chit cdi theo sau giong nhau thi khdc biét
khéng c6 y nghia & Wike y nghia 5 % qua kiém dinh Tukey.

Két qua nay cao hon so véi nghién ctru ciia Hanh
va ctv. (2020) khi sir dung nano bac dé khang ndm
H. teres. Theo d6, hoat tinh khang nim cua dung
dich nano bac dén sy phat trién caa nam H. teres trén
moi trudng PDA & cac ndng do 25, 50 va 100 ppm
lan Tugt 13 40%, 53,3% va 53,3%.

Nhu viy, c¢6 thé nghién ctru sir dung nano bac
v6i ndng do 25 ppm trong cac nghién ctru tng dung
tiép theo dé tinh tuc dénh gia hiéu qua ctia nano bac
len kha nang Gc ché nam  Neoscytalidium
dimidiatum gay bénh dém néu trén cay thanh long.

Nhin chung, nano bac c¢6 kha ning tc ché nam
Neoscytalidium dimidiatum gdy bénh trén thanh
Iong Két qua mot s6 nghién ciru khac cung chi ra
rang, nano bac 6 kha nang khang cac loai nham gay
bénh trén cdy trdng. Hanh va ctv. (2020) nghién ctu
thuc hién danh gia trong diéu kién in-vitro trén méi
truong PDA hoat tinh khang nam cua dung dich
nano bac dbi vai mot sb loai nam gay bénh phan 1ap
dugc tir cay ging (dém 14 - Pythium zingiberis, héo
vang - thdi cu - Fusarium oxysporum), cay 6t (than
thu - Colletotrichum spp.), cdy loa mi, lia mach
(d6m 14 - Alternaria spp.). Két qua nghién ctru cho
thy, nano bac & cac nong do khac nhau, ddi véi cac
loai ndm khéac nhau c6 hoat tinh khang nim & cac
muc d khac nhau. Mendes et al. (2014) bao céo kha
ning tc ché trén 90% su phat trién cua nam
Phomopsis sp. trén hat ddu tuong ctiia nano bac dang
keo kich thudc trung binh 52 nm & nong do 180
ppm. Chéu va ctv. (2017) bao cdo rang vat liéu nano
Ag/Chitosan/bentonite & nong do bac 400 ppm cé
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HQU'C nam Rhizoctonia solani dat 92,82% va ndm
F. oxysporum dat 66,7%. Cac ché phdm nano bac-
chitosan ché tao bang phuong phap chiéu xa c6 hiéu
luc rc ché ndm Phytophthora capsici 1én dén 100%
tai nong d 40 ppm Véi kich thudéc hat 5 nM (Luan
va ctv., 2014).

Kha ning khang nam giy bénh trén cdy trong
cua hat nano bac dya trén co ché xam nhap cua hat
nano vao té bao vi ndm. Co ché hoat dong chéng
nim ciia nano bac thyc hién bang cach pha v& cau
trac ciia mang té bao va e ché qua trinh nay choi
binh thuong do pha huy tinh toan ven cia mang. Ion
Ag+ tin cong té bao vi sinh vat dong thoi ¢ nhidu vi
tri, cac to chirc chirc nang quan trong trong té bao bj
v6 hiéu hoa, 1am qua trinh tong hop thanh té bao,
t6ng hop va dich ma axit nucleic (RNA, DNA), tong
hop protein, qué trinh van chuyén cac chat qua mang
cling nhur van chuyén dién tir qua mang déu bi anh
huong (Hanh va ctv., 2020; Kim et al., 2008). Nano
bac 1a mot loai thudc diét nim c6 hiéu qua nhanh
chong chdng lai mot loat cac loai nam phé bién bao
gdm ca cac chi nhu Aspergillus, Candida va
Saccharomyces. Cac hat nano bac c6 thé duoc sir
dung trong mot s6 vat liéu nhu quan 4o ¢ vo tring
va do d6 duoc st dung trong bénh vién dé ngin ngira
hoic giam thiéu nhidm trung vi khuan gy bénh nhu
Staphylococcus aureus (Silpa, 2016).

3.3.2. Hiéu qud #c ché nam cia nano kém oxit

(Zn0O)

Két qua quan sat tan nim sau 3 ngdy nudi ciy
trén moi truong PDA bo sung dung dich nano ZnO
& cac nong do 12,5 ppm, 25 ppm, 50 ppm va 100
ppm cho thiy duong kinh tan nam & cac nghiém
thirc nay nho hon so véi dbi chimg. Chimng té nano
ZnO c6 kha nang tc ché sy phat trién cua nim
Neoscytalidium dimidiatum. HQUC cua dung dich
nano d6i véi ndm Neoscytalidium dimidiatum gay
bénh dém nau trén thanh long thé hién méi quan hé
giita duong kinh tan nim & nghiém thirc c6 bd sung
nano ZnO véi dudng kinh tan nim & nghiém thuc
dbi chung.

Pudng kinh tan nim & nghiém thic ¢6 bd sung
nano cang nho so véi dbi chung thi HQU'C cang
cao. HQU'C nim dao dong trong khoang tir 12,73%
dén 65,91%. O ndng do 100 ppm cho HQU'C nam
1a cao nhét (65,91%) va khac biét c¢6 ¥ nghia théng
ké (mirc 5%) so voi cac nghiém thirc con lai. Cac
nong d6 12,5 ppm, 25 ppm va 50 ppm cho HQUC
1an Tuot 1a 12,72%, 17,15% va 22,72%; Khac biét
khong c6 ¥ nghia thong ké (p<0,05).
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Kha niang khang nam cua hat nano ZnO 1a do su
tao thanh cac gbc oxy hoat dong (Reactive oxygen
species — ROS). Theo Lipovsky et al. (2009), hat
nano ZnO co6 kha nang tao ra ROS khi hoa tan trong
nuéc. ROS bao gom cac phan tir nhu superoxide,
hydroxy! peroxide (H20:), hydroxyl radical (OHe),
singlet oxygen la san pham phu cta qua trinh chuyen
hoa hiéu khi binh thuong, dugc san xuat chi yéu
bang cach giam mot phan oxy trong qua trinh ho
hip. Voi sy hién dién cia cac ion kim loai,
superoxide ¢ thé phan wng véi H20; va tao ra nhiéu
oxy singlet. H20, c6 thé oxy héa cac trung tam hoat
dong FeS va cysteines trong mot sb protein hoic
phan tng véi cac kim loai chuyén tiép va tao ra goc
hydroxyl (OH ), c6 the oxy hoa hau nhur bat ky phan
tir té bao nao, gay ton thuong DNA, giy bat hoat
protein, lién két chéo protein va phan manh, va
peroxy hoa lipid. Cac té bao c6 mot s6 co ché dé duy
tri mirc 6 ROS ndi bao thap, tao thanh tap thé hoa
phan ung chdng oxy hoa (Jesus et al., 2006).

Bing 3. Anh huéng ciia ndng dd dung dich nano
kém oxit (ZnO) dén dwong kinh tin nam

va  HQUC nadm  Neoscytalidium

dimidiatum
Nong d¢ Puong kinh Hiéu qua
(ppm) (cm) e ché (%)
12,5 7,682 12,73°
25 7,292 17,1590
50 6,802 22,73°
100 3,00P 65,912
Dbi chiing 8,80

Ghi chii: Gid tri duong kinh, HOQUC la gia tri trung binh
v6i 5 lan 1gp lai. Cac gid tri trung binh trong cuing mgt cot
6 it nhat 1 chit cdi theo sau giong nhau thi khdc biét
khong cd y nghia o Mirc y nghia 5% qua kiém dinh Tukey.
HQUC duoc chuyén dsi sang (x+0,5)Y2 trweéc khi xir Iy
thong ké.

Theo co ché do, Lipovsky et al. (2011) da khao
sat kha niang khang nam Candida albicans bang hat
nano ZnO. Theo d6, Candida albicans - loai thudc
nganh nim Ascomycota (Bennett and Turgeon,
2017), cung chung nganh ndm  véi  loai
Neoscytalidium dimidiatum dang dugc khao sat — bi
trc ché bai dung dich nano ZnO cho gi4 tri nong do
diét nim téi thiéu (MFC) & ndng d6 0,1 mg/mL (100
ppm). Susana et al. (2018) ching minh rang hat
nano ZnO véi kich thudc 50 — 70 nM (tuong tu Voi
kich thudc hat nano ZnO dugc su dung trong nghién
ctru nay) cho hiéu qua khang nam Colletotrichum
gloeosporioides gay bénh than thu trén trai bo va
trai du du, & nong do trong khoang 0,156 - 0,625
mg/mL (156 ppm - 625 ppm) tc ché sy nay mam
bao tir cua Colletotrichum gloeosporioides.



Tap chi Khoa hoc Trirong Pai hoc Can Tho

Kich thudc hat nano cling 1a mét trong nhiing
yéu td quan trong quyét dinh kha ning xam nhap qua
mang té bao cua vat liéu nano ciing nhu tao ra cac
ddc tinh khac biét cua vat liéu so véi dang khi.
Thong thudng, theo co ché nhap bao, dé duoc hap
thu vat liéu nano can phai lién két du vai cac thu thé
va co quan thu cam bé mat nham tao ra sy giam cuc
bo mitc ning lugng tu do Gibbs trén mang té bao.
Vi vay, nhiing hat nano c6 kich thuéc nho can it cac
thu thé dé lién két hon, do d6 d& dang qua mang té
bao va tich tu tai cac bao quan nhiéu hon cac vat liéu
¢6 kich thudc 1on (Kién va ctv., 2018).

3.4. Hiéu qua tc ché nAm cua tinh dau

3.4.1. Hiéu qud ic ché nam cua tinh dau cam

Sau 3 ngdy quan sat, tin Nam & cac nghiém thic
¢6 bd sung tinh dau cam phét trién cham hon so véi
nghiém thie dbi chimg. Pudng kinh tan nam & cac
nghiém thire ¢6 bd sung tinh dau dao dong tir 1,74
cm dén 2,99 cm. Puong kinh tan nim cang nho thi
HQUTC ciia tinh dau cang cao. Ti I& ¢ ché nim &
dao dong tir 61,67% dén 77,69%. O nghiém thirc bd
sung tinh dau cam 100%, duong kinh tan nim 1a nho
nhét (1,74 cm) va HQUTC 1a cao nhit (77,69%). Cac
nghiém thirc bd sung tinh dau 50%, 25% va 12,5%
cho HQU'C nam khac biét khong co ¥ nghia thong
ké (p<0,05).

Nhin chung, tinh diu cam c6 kha ning wc ché
nim Neoscytalidium dimidiatum gay bénh trén
thanh long trong cac nghiém thirc dugc nghién ciru
1a hon 60%. Mot s6 nghién ciru khac ciing d chi ra
dic tinh chéng ndm cua tinh dau cam. Theo Viuda-
Martos et al. (2008), tinh diu cam c6 hiéu qua nhit
dbi véi Aspergillus niger.

Biang 4. Anh hwéng cia nong dd tinh dau cam
dén dwong kinh tan nim va HQU'Cnim
Neoscytalidium dimidiatum

P A Pwong kinh Hiéu qua
Nong 9 (%) (cm)  irc ché (%)
12,5 2,992 61,67°
25 2,948 62,31°
50 2,48 68,21%
100 1,74b 77,692
Dbi ching 7,80

Ghi chu: Gia tri dwong kinh, HOQUC la gid tri trung binh
V6i 5 lan lap lai. Céc gid tri trung binh trong ciing mét cot
6 it nhdt 1 chif cdi theo sau giong nhau thi khac biét
khéng c6 y nghia 6 Mikc y nghia 5% qua kiém dinh Tukey.

Kha nang khang n:émj cta tinh dau cam c6 dugc
1a do hoat dong uc ché té bao cua cac thanh phan co
trong d6. Theo Maria et al. (2013), cac hop chat
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chinh trong tinh dau vé cam dugc xac dinh bang sic
ky khi két hop vai khéi phd 1a limonene, B-Myrcene,
B-Pinene, a-Pinene, cling nhu Cital Z va E; trong d06,
limonene chiém 96,62%. Sawamura et al. (2004)
cho rang tinh dau cam quyt 1a hon hop dé bay hoi
cac hop chat chi yéu bao gom cac hydrocarbon
monoterpene ¢ thé duoc tach thanh ba phan doan:
terpene hydrocarbon, hop chit oxy va cac hop chét
khong bay hoi. Phan monoterpene c6 thé tao thanh
tir 50 dén hon 95% tinh dau. Tuy nhién, no it dong
gop cho huong vi va huwong thom cua dau
(Chanthaphon et al., 2008). Tyagi and Malik (2011)
da bao cao rang nong d6 monoterpenes trong tinh
dau 1a cac thanh phan chinh vé6i hoat dong khang
khuan cao hon trong pha hoi so véi tiép xtic truc tiép
va phu thudc vao su hién dién cua chiing trong hinh
thirc khi tao diéu Kién hoa tan ciia chiing trong mang
té bao. Carson et al. (2002) va Tyagi and Malik
(2011) cho rang tinh dau gay ra nhiing thay d6i khac
nhau vé cac thudc tinh va chic ning ciia mang vi
sinh vat béng cach tang tinh linh hoat mang va thay
dbi tinh thdm mang; nong do thap lam thay doi tinh
tham Cia mang, nong d6 cao gdy ra hu hong mang,
mét can bang ndi moi va gay ra su chét té bao.
Nychas (1995) bao cao rang mot s6 thanh phan cua
tinh dau co thé 1am bién tinh enzyme chiu trach
nhiém nay mam bao tir, san Xuat nang lwong va tong
hop cac hop chit két ciu hoic can thiép vao acid
amin tham gia vao sy nay mam.

3.4.2. Hiéu qud ¢ ché nam cua tinh ddu budi:

Két qua khao sat kha niang wc ché nim
Neoscytalidium dimidiatum gdy bénh trén thanh
long cua tinh dau buoi nhan thiy rang sau 3 ngay
cdy & nghiém thire ddi chimg to ndm d lan ra toan
b6 bé mat dia thach, trong khi d6 & cac nghiém thirc
¢ bo sung tinh dau 100%, 50%, 25% va 12,5% to
nim khong phat trién. Piéu nay chung minh rang
cac nong do dugc khdo sat c6 kha nng uc ché manh
nim Neoscytalidium dimidiatum

Nhiéu nghién ctru ciing cho thdy tinh dau buoi
cho két qua khang ndm manh. Theo Hung et al.
(2013), tinh dau busi cho hiéu qua khang
Penicillium expansum cao nhét trong sb 3 tinh dau
dugce tac gia khao sat. Theo Phong va ctv. (2021),
nghién ctru thanh phan héa hoc va hoat tinh khang
vi sinh vat gay bénh cua tinh dau tir vo buai da xanh
béo céo rang tinh dau budi da xanh ¢ nong do 50%
rc ché 65% su phat trién ciia nam méc Asperillus
flavus. Viuda-Martos et al. (2008) nghién ctru anh
huéng tc ché cua tinh dau vo quyt, cam va budi ddi
v6i bén loai ndm bénh. Trong d6, Penicillium
verrucosum va P. chrysogenum b trc ché manh nhét
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bai tinh dau budi. Cac két qua nay cho thiy hoat tinh
khang nam c6 thé duoc tao ra bai mot hop chat hoic
do tac dung ddng thoi hodc dbi khang cua cac hop
chat khac nhau trong tinh dau. Diéu nay da dwgc mot
s6 nghién ciru trude day chimg minh; cac tac gia cho
rang kha ning khang nam cua tinh dau 1a do su ¢
mat cta cac thanh phﬁn nhu limonene, linalool hoac
citral v6i cac nong d6 khac nhau. Mot s6 khac thi
cho rang nguyén nhan 1a do cac hop chat phenol tac
dong 1én mang té bao cia ndm (Phong va ctv.,
2021).
3.4.3. HQUC ndam cua tinh ddu sd:

Ciing nhu tinh dAu buai, tinh diu sa wrc ché manh
su phat trién ciia nAm ¢ tat ca cac nong do khao sat
(12,5%, 25%, 50%, 100%). Sau 3 ngay cdy, & cac
nghiém thirc c6 bé sung tinh dau to ndm khong phat
trién.

Sa (Cympopogon citratus L.) 1a mét loai cay ho
C6 ¢6 chira 1 dén 2% tinh dau véi sy da dang cua
thanh phan héa hoc nhw mot ham cua. Tinh dau sa
duogc dic trung boi mot ham lugng cao cua Citral,
duoc sir dung nhu 13 mot nguyén liéu tho dé san xuét
ionone, vitamin A va betacarotene (Paviani et al.,
2006). Nhiéu nghién ctru dd bao céo cac hoat dong
khang khuan (ngay ca d6i véi nam giy bénh ¢
ngudi) bang dau sa. Nikos and Cotas (2007) nghién
ciu hoat dong khang lai cic loai nim
Collectotrichum  coccodes, Botrytis cinerea,
Cladosporium herbarum, Rhizopus stolonifer va
Aspergillus niger in vitro da bao cdo rang Sy san
sinh bao tir ndm bi trc ché téi 70% & muc 25 ppm
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