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KHA NANG KHANG NAM CUA CHE PHAM NANO BAC - TBS
POI VOI Macrophoma theicola GAY HAI TREN QUA QUYT
HUONG CAN (Citrus deliciosa T.)

V6 Van Qudc Bao*, Truong Ngoc Diang

Truong Dai hoc Nong Lam, Pai hoc Hu€, 102 Phung Hung, Hué, Viét Nam

Tom tit. Ché ph&m nano bac — TBS (tinh bot sin) duoc sw dung d€ nghién cttu kha ning
khang ndm Macrophoma theicola gy bénh trén qua quyt sau thu hoach. Két qua nghién ctru
chttng minh rang ch& pham nano bac — TBS trong diéu kién in vitro nong dd bd sung tir 10
ppm da cé tac dung e ché sy sinh trudng va phat trién ctia ndm sau 2 ngay theo doi véi
duong kinh tan ndm chi dat 1,4 (0,4) cm va tic ché€ hoan toan tir néng d6 30 ppm. O diéu
kién in vivo, néng dd ché pham nano bac — TBS ¢ kha nang han ché sy phét trién gay bénh
ctia ndm Macrophoma theicola tit 24,4% dén 100% twong tng tix 10 dén 90 ppm.

Tw khoa: Macrophoma theicola, nano bac — TBS, in vitro va in vivo, khang ndm, qua quyt

1  Datvan dé

Trai cay ho ¢6 mui thudc chi Citrus bao gobm cam, quyt, chanh va buoi. Trong s6 cac loai
qua nay, quyt Hwong Can (Citrus deliciosa T.) la cdy an qua ddc san ctia Thita Thién Hué. Cay
ton tai va phat trién lau doi, khong nhiing bi€u trung cho nén van hoa am thuc c6 d6 ma con
gop mot phan kinh t€ quan trong cho nhiéu ho trong quyt trong tinh boi vi day la loai trai cay
cao cdp dugc nguoi tiéu dung nhiéu noi wa chuéng. Mui quyt c6 nhiéu thanh phan dinh dudng
bao gom duong, protein, lipid, vitamin, acid hitu co va chat khoang. Tuy nhién, trai cady ho cam
quyt thuong bi tan cong boi rat nhiéu tdc nhan gy bénh tir giai doan cho qua non dén thu
hoach lam cho nang suét trai cdy va pham chat ctia qua sau thu hoach giam dang ké. Ton that

sau thu hoach 1a mot trong nhiing van dé 16n tai Viét Nam.

Trong thoi gian nay, tai cac nha vuon trong quyt ¢ thon Gidp Kiéu, xa Hueong Toan, thi
xa Huong Tra, Thira Thién Hué xay ra hién tuong trén canh, 1a va bé médt qua quyt bi ndm bénh
mau trang gay mat nudc va lam kho qua. Viéc stt dung cac loai thudc bao vé thuc vat c6 nguén
goc hoa hoc dé€ trir ndm gay bénh sé rat hiéu qua va thuan loi, nhung viéc lam dung ching qua
mttc va du lwong cua thude khong nhitng da anh hudng dén an toan vé sinh thyre pham va stec
khode ctia con nguoi ma con gay 6 nhiém moi truong va nhanh chéng hinh thanh cac dong ndm

khac c6 kha ndng d6i khang lai véi thudc. Cong nghé nano cé thé mé ra nhiéu hudéng ting dung
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trong linh vuc cong nghé sinh hoc, nong nghiép va thuc phdm. Céc hat nano kim loai ¢6 tiém
nang bao vé thuc vat chong lai cac bénh gay hai va kich thich sy phat trién cua thuc vat dan dén
tang san lwong luwong thuc toan cau, nang cao chdt lwong thuc phdm va dong thoi giam chat
thai, giam su 6 nhiém mdi treong. Cac hat nano bac da cho thdy cac hoat dong khang khuan,
khéng ndm manh ch&ng lai cac tac nhan gy bénh trong thuc pham [9, 12]. Tinh bot san (TBS) 1a
mot trong nhitng ngudn vat liéu c6 kha nang phan huy sinh hoc ré nhat trén thi treong thé gidi
hién nay va da duwoc nghién cttu tng dung dé€ san xudt mang film bao goéi thuc pham, an toan

v6i moi treong [13].

Céc hat nano bac c¢6 dién tich bé mat rat 16n, lam gia tang kha nang tiép xtc cua ching
v6i vi khudn hodc ndm va nang cao hiéu qua diét khuan va diét ndm. Tuy nhién, viéc t6 hop cac
hat nano bac trong mang tinh bt san nham nang cao gia tri st dung trong viéc nghién cttu

khang ndm Macrophoma theicola ssp. chwa duoc nghién ctru.

Trong nghién cttu nay, ching t6i trinh bay két qua phan lap va dinh danh ndm
Macrophoma theicola ssp. tir qua quyt Huwong Can bi bénh, dong thoi khao sat kha nang ttc ché
ndm Macrophoma theicola ssp. bang ch& phdm nano bac két hop véi tinh bot san (nano bac —
TBS).

2 Nguyén liéu va phuwong phap

21 Nguyén liéu

Qua quyt bi nhiém ndm bénh dugc thu héi tir trén cay tai thon Gidp Kiéu, xa Huong
Toan, thi xa Huong Tra, Thtta Thién Hué€ d€ phan ldp ndm. Qua quyt khong bi dap nat, dong
déu vé kich thudc, khong c¢d dau hiéu ton thuwong co hoc.

Ché& phdm nano bac — TBS duwoc chuén bi bang phuong phap tong hop cac hat nano bac
nho su khudy tron bang cong nghé siéu am & nhiét d6 phong trong 20 phut tir dung dich bac
nitrat v6i dich chiét xuét tir 1a rau ma twoi (Centella asiatica) [6]. Tiép theo, cho tir tr 20 g tinh bot
san (TBS) vao 50 mL dung dich nano bac trén may khudy tir véi téc do 50 vong/pht [7].

2.2 Phwong phap
Phan 1ap va dinh danh loai nim giy bénh trén qua quyt

Str dung gidy thdm da tiét trung d€ hap thu soi ndm trén bé mat qua quyt Huong Can bi
nhiém bénh va G trong mdi tredng dm. Sau hai ngay, ndm dugc cdy chuyén sang moi truong PDA
(200 g khoai tay, 20 g D-glucose, 20 g agar, 1 L nudc cit) d€ nudi cdy va phan 1ap nam.

Dua vao hinh théi, mau sic cua khuan lac, dic diém bao tir va so bd tuyén chon ra cac mau
ndm can dinh danh (Hinh 1) [1, 11]. Mau ndm duoc dinh danh bang phuong phap khuéch dai gen
(PCR), giai trinh tw gen rRNA va tra cttu trén ngan hang gen bang cong cu BLAST (NCBI).
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Hinh 1. Qua quyt Huwong Can bi nhiém ndm gay bénh

Khéo sat kha ning khiang ndm caa ché phdm nano bac — TBS trén méi treong thach trong
diéu kién in vitro

Cat mot manh ndm thuan Macrophoma theicola c6 kich thude 2 x 2 mm tit ria ctia tan ndm
sau 3 ngay nudi cdy ¢ 28 °C dat vao tdm cac dia petri (® 9cm) chita 15 mL dung dich hdn
hopgém moi truong PDA va ché pham nano bac — TBS véi cac nong d6 khac nhau (0 ppm — d6i
chting, 10 ppm, 30 ppm, 50 ppm, 70 ppm va 90 ppm), r6i tién hanh nudi cdy & cung nhiét do.
Mbi nong do khao sat duoc lap lai 3 lan. Str dung thudc kep dién tr d€ do duwong kinh tan ndm
(PKTN) mdi ngay mot [an. Tinh khéang nam ctia ché phdm dugc thé hién bing sw e ché hodc
tiéu diét kha nang sinh trudng va phat trién cta vi sinh vat [1].

Khéo sat sy anh hudng ctia ché phim nano bac - TBS t6i kha ning giy bénh caa nim
Macrophoma theicola trong diéu kién in vivo

Lua chon ngdu nhién 90 qua quyt (5 qua/mau/lan 1ap) dat do chin thu hoach c6 kich
thudc va mau sic twong d6i dong déu. Dem rtra bang nuwdc sach va phun khtr tring bang con
70%, rira lai bang nuwdc sach tiét trung va d€ kho. Dung ludi dao y t&€ da vo trling tao 3 vét
thrwong & cac vi tri khac nhau trén qua quyt va gay bénh bang cach cho vao mbi vét thwong 10
pL huyén phu ndm Macrophoma theicola ¢ nong do 106 t&€ tao/mL. D€ kho tw nhién ¢ diéu kién
nhiét d¢ phong trong 2 gio. Sau d6, phun ché phdm nano bac — TBS ¢é nong do khac nhau(0
ppm — nghiém thiic di ching xtt ly bang nudc cat, 10 ppm, 30 ppm, 50 ppm, 70 ppm va 90
ppm), d€ khd tw nhiéntrong 2 gio. Sau d6 phun lai lan 2, d€ kho, theo doi ¢ diéu kién phong
trong vong 10 ngay va xac dinh ty 1é nhiém bénh trén cic qua gay nhiém bénh nhan tao. Mbi
nong dd khao sat dwoc 13p lai 3 Tan. Ty 1& nhiém bénh (TLN) ctua qua quyt duoc xac dinh nhue
sau: TLN (%) = (Tdng s6 vét thiwong phat trién ndm bénh/Téng s6 vét thirong nhan tao ciia mdi
cong thiec) x 100. (Ghi chti: Téng s6 vét thwong nhan tao ctia mdi cong thic = s3 vét thuong

nhan tao/qua x s8 qua/mau = 3 x 5 =15) [1, 9]
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Xw ly s6 lieu
St dung phuwong phap phén tich phwong sai trén phan mém tiéu chuidn Minitab 16.2.3.0
(v6i do tin cay p < 0,05) d€ so sanh su sai khac c6 y nghia gitra cac gia tri trung binh cta cac s6

liéu thyre nghiém.

3 K&t qua va thao luan

3.1 Phén lip va dinh danh loai nim gy bénh trén qua quyt

Sau qua trinh nudi cay, 6 mau nam (ky hiéu 1a QB1, QB2, QB3, QB4, QB5 va QB6) tir cac
qua quyt Heong Can bi nhiém bénh dwgc phan lap. Tuy nhién, ca 6 mau ndm déu c6 mau sic,
hinh thai gan nhw giéng nhau. Nam sau khi phéan lap ¢6 soi moc thuwa. Liac dau, ndm c6 mau
trang va dan dan chuyén sang mau tro, phat tan déu theo huwéng thanh dia petri chita mdi
treong PDA.Cac soi ndm moc hudng 1én trén; tan ndm x0p va sau 4 ngay c6 kich thudc 1-3mm.
Tuy tac gia phan 1ap dwoc 6 mau, nhung hinh thai bén ngoai giong nhau va khi dinh danh bang
phuong phap giai trinh tu ITS déu c6 két qua nhu nhau. Vi vay, két qua phéan 1ap chi trinh bay
mot chung ndm gay bénh dién hinh ¢ trén qua quyt (Hinh 2).

Cac mau ndm duoc dinh danh bing phuong phap giai trinh tu vung ITS, trinh tu

nucleotide ctia 6 mau ndm gidng nhau (Hinh 3).

Hinh 2. Hinh théi khuén lac cia ndm gay bénh qua quyt Huwong Can trén moi truong PDA

CACCCTCTATGACGCCCCGTTCCAGGGGACTTAGGCAGGAGCCCTCGCCGAATC
ATCCTCTACAAATTACAATGCGGACCCTAAAAGGGCCAGCTTTCAAATTTGAGCT
GTTGCCGCTTCACTCGCCGTTACTAAGGCAATCCCTGTTGGTTTCTTTTCCTCCG
CTTATTGATATGCTTAAGTTCAGCGGGTATCCCTACCTGATCCGAGGTCAACCTT
GAGAAAAGTTCAGAAGGTTCGTCCGGCGGGCGACGCCAACCGCTCCAAAGCGA
GGTGTATTCTACTACGCTTGAGGGCTGAACAGCCACCGCCGAGGTCTTTGAGGC
GCGTCCGCAGTGAGGACGGTGCCCAATTCCAAGCAGAGCTTGAGGGTTGTAATG
ACGCTCGAACAGGCATGCCCCCCGGAATACCAAGGGGCGCAATGTGCGTTCAAA
GATTCGATGATTCACTGAATTCTGCAATTCACATTACTTATCGCATTTCGCTGCGT
TCTTCATCGATGCCAGAACCAAGAGATCCGTTGTTGAAAGTTTTAGTTTATTAACT
TGTTTATCAGACGTCTGCGTTTACTGACTGGAGTTTGAAGGTCCTTTGGCGGCCG
GAGCCGCCAAAGCAACAGAGGTACGTTCACAAAGGGTGGGAGAGTCGAGCCGG
AGCTCGAAAACTCGGTAATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTA
CGACTTTTACTTCCTCTAAATGACGTAGTTTGACGAACTTTCCGGCTCTGGGTGG
TCGTTGCCGACCTCCCTGAGCCAGTC

Hinh 3. Két qua giai trinh tw ITS ctia chung ndm dwgc phéan 1ap tir qua quyt Huong Can
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Color key for alignment scores
W 40-50 50-80 We0-200
Query

| | I | | |
1 150 300 450 600 750

M =<40 W -=200

|Macrophoma theicola strain UPA-62 185 ribosomal RNA gen, I

Max | Total Query E

Ident  Accession
score score  cover value

Description

Macrophoma theicola strain UPA-62 18S ribosomal RNA gene, partial sequence; internal franscribed : 1459 1489 100% 0.0 100% KP1792221

Hinh 4. K&t qua tra ctru bang cong cu BLAST (NCBI)

Viéc so sanh trinh tw ITS ctia 6 mau ndm béng cong cu BLAST trén NCBI cho thdy trinh
tw ITS tuwong dong 100% voi chung Macrophoma theicola (Hinh 4). Két qua nay cho phép két luan
rang 6 mau ndm la loai Macrophoma theicola. D& phuc vu cho cac nghién cttu tiép theo, ching t6i

chon mot mau ndm va ky hiéu 1a Macrophoma theicola QB1.

Qua qua trinh tham khao tai liéu, chung t6i chua thdy cong b6 nao lién quan dén ndm
Macrophoma theicolatrén d6i twong qua c¢6 mui néi chung va qua quyt noi riéng. Loai ndm nay
chi xudt hién va gay bénh trén cay che. Két qua tir viéc phan lap va dinh danh cho thdy c6 thé
xay ra su bién thé va thich nghi véi moéi treong khac ctia loai ndm nay, va két qua nay ciing c6
thé lam tién dé cho nhiing nghién cttu tiép theo d6i voi loai ndm Macrophomatheicola trén d6i

twong cay c6 mui d€ dé ra bién phap phong trir hitu hiéu.

3.2 Khdo sat kha ning khiang ndm ctia ché€ pham nano bac — TBS trén méi trwong thach
trong diéu kién in vitro
Sau 6 ngay theo doi kha nang khang nam Macrophoma theicola QB1 trén moi truong PDA
c6 b6 sung nano bac — TBS ¢ cac néng dd khac nhau (0 ppm - d6i ching, 10 ppm, 30 ppm, 50
ppm, 70 ppm va 90 ppm) vdi cac ky hiéu twong tng: mau 1, mau 2, mau 3, mau 4, mau 5 va

mau 6, ching t6i thu duwoc s0 liéu thé hién trén Bang 1 va Hinh 5.

Bang 1. Anh hueong ctia nano bac — TBS dén kha nang sinh truong tan nAm Macrophoma theicola QB1
sau 6 ngay theo doi

Néng d6 nano Puong kinh tan ndm (cm)
bac - TBS (ppm) 1 ngay 2 ngay 3 ngay 4 ngay 5 ngay 6 ngay
0 2,24 (£0,7) | 6,4C (x0,6) | 8,3 (x0,3) | 8,6 (+0,0) | 8,6 (x0,0) | 8,6°(x0,0)
10 0,704 (+0,1) | 1,4 (x0,4) | 1,4%B(x0,2) | 1,4%B(x0,3) | 1,4% (:0,1) | 1,4 (+0,2)
30 0,024 0,024 0,024 0,024 0,024 0,024
50 0,022 0,022 0,024 0,024 0,022 0,022
70 0,022 0,022 0,024 0,024 0,022 0,022
90 0,022 0,024 0,024 0,024 0,024 0,022

Ghi chii: cic chir cdi thé hién sy khic nhau c6 y nghia thong ké ¢ dg tin cdy 95%, trong dé a, b, ¢ theo c6t va A, B, C

theo hang.
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Hinh 5. C4dc mau nam sau 6 ngay theo ddi

S liéu 6 Bang 1 cho thdy tat ca cac mau ¢ xtt ly bang nano bac — TBS déu ¢ anh hudng
sw phat trién cua duong kinh tan ndm. Duong kinh tan ndm giam dan khi nong d6 ché pham
nano bac — TBS tang lén. O miu 1 (BC), sau 1 ngay da xuét hién soi ndim mau tréng, moc toa
theo hinh tron hudéng vé thanh dia petri, DKTN trung binh 2,2 cm. Sau 3 ngay, luong ndm phat
trién nhiéu hon va tran day mat dia va sau 6 ngay soi ndm chuyén sang giai doan gia hoa nén
chuyén sang mau tro xam. Duong kinh tan ndm trung binh & miu 21207 cm va 1,4 cm tuong
ting sau 1 va 2 ngay theo doi, tit ngay thtt 3 khong ting, soi ném khong phét trién va bt dau bi
gia héa. O cdc mau con lai twong tng véi nong dd nano bac — TBS 30, 50, 70 va 90 ppm, su sinh
trudng ctia ndm bi tng ché hoa toan & ngay déau tién.

Trong diéu kién in vitro, khao sat hoat tinh khang ndm gay bénh Candida albicans I,
Panacek va cs. cho thdy cac hat nano bac da thé hién tac dung ttc ché€ d6i v6i ndm du ¢ néng dd
thdp dén 0,21 mg/L va c6 hiéu qua trc ché hoan toan sy phat trién ndm Candida albicans II tie
nong dd 30 mg/L [1]. Co ché tac dung ctia nano bac doi véi ndm duoc danh gia & cac nong do
khac nhau, gay ton thuong truc tiép dén mang t€ bao, tc ché qua trinh nhan d6i DNA va vo
hiéu héa cac enzyme dan dén tic ché va tiéu diét su phét trién ctia ndm [1, 5, 10]. Nhu vay, két
qua nghién ctru kha nang khang nam Macrophoma theicola QB1 cta ché phdm nano bac — TBS
twong dong voi cac cong trinh da duoc cong bd cua cac nhdm tac gia trén; néng dd nano bac

cang cao thi kha nang khang ndm cang hiéu qua.
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3.3 Khao sit sy anh hudng cta nano bac — TBS t6i kha ning giy bénh ctia nim
Macrophoma theicola QB1 trong diéu kién in vivo

Két qua khao sat kha nidng khang ndm bénh Macrophoma theicola QB1 trén qua quyt
Huwong Can trong diéu kién in vivo cho thay ¢ tét ca cac nong d6 xw ly ché phdm nano bac — TBS
déu c6 kha nang han ché nhiém bénh vuot trdi so véi ddi ching (Hinh 6). O noéng d6 30 ppm,
sau 6 ngay vét bénh bat dau hinh thanh; twong ting 50 ppm sau 8 ngay, 70 ppm sau 10 ngay
xudt hién 1 vét bénh/45 vét nhan tao, 90 ppm sau 10 ngay khong thiy xuét hién vét bénh. Khi
nong d6 ctia ché€ pham nano bac — TBS cang tang, kha nang ttc ché su sinh tredng ctia ndm bénh
cang manh. Két qua cua Kim va cs. vé tac dung khang ndm hiéu qua cta hat nano bac chong lai
ndm gdy bénh trén thuc vat va trén qua ca chua, 6t, dua hiu, dua chudt, 16, dau tay...la & nong
d6 100ppm [11]. Nhu vay, két qua ma chung t6i dat dugc tuong dong voi két qua cua cac tac
gia da cong bd ¢ trén. Diéu nay co thé la do nano bac tham gia hiéu qua trong hiéu tng phdi
hop tinh bot sdn hd hoda tao thanh mot mang ban tham bao boc quanh qua c¢6 tac dung diéu hoa
su trao doi khi, giam qua trinh thoat hoi nwdc va lam cham quad trinh chin, do d6 kéo dai thoi
gian bao quan. Mit khac, cac hat nano bac dé dang duoc hap thu va tich 1y trong cdc md bidu
bi, tdng cuong cdu tric cho cac mod nay dé€ chdng lai sw xdm nhdp cta nam bénh [2, 11]. Nano
bac con ¢ tac dung nhu mot chat kich khang ngoai bao, c6 thé tao stec dé khang cho vat chu.
Tuy vay, bé mat ctia qua quyt sau thu hoach la moi treong thich hop thuan loi cho sy phat trién
ctia ndm Macrophoma theicola QB1 va hiéu qua tac dung tic ché ctia ché phdm nano — TBS trong

diéu kién in vivo sé kém hon so véi diéu kién in vitro.
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Hinh 6. Ty 1& qua quyt bi nhiém ndm bénh Macrophoma theicola QB1 sau khi phun nano bac — TBS
O cac nong d6 khac nhau
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4

Két luan

Nghién ctru da tién hanh st dung nano bac — TBS d€ trc ché nam Macrophoma theicola.

Trén méi treong PDA, su ndy nam cta bao ti¢ va phat trién ctia tan nam bat dau bi tic ché &

nong do 10 ppm va tec ché€ hoan toan tir 30 ppm trong diéu kién in vitro. O diéu kién in vivo, véi

2 lan phun ché phdm & nong d6 10 dén 90 ppm, nano bac — TBS c6 tac dung tang kha nang
khang bénh ttr 24,4% dén 100%.

10.

11.

12.

13.

138

Tai liéu tham khao

. Ales Panacek, Milan Kolar, Renata Vecerova, Robert Prucek, Jana Soukupova, Vladimir Krystof,Petr

Hamal, Radek Zboril, Libor Kvitek (2009), Antifungal activity of silver nanoparticles against Candida spp.,
Biomaterials, 30(31), 6333-6340

Borei H.A., El-Samahy M.F.M., Ola A. Galal, Thabet A.F. (2014), The efficiency of silica nanoparticles in
control cotton leafworm, Spodoptera littoralis Boisd. (Lepidoptera: Noctuidae) in soybean under laboratory
conditions. Global Journal of Agriculture and Food Safety Sciences, 1(2), 161-168

Dai, L., Qiu, C, Xiong, L., Sun, Q. (2005), Characterisation of corn starch-based films reinforced with taro
starch nanoparticles. Food Chem., 174, 82-88.

Keuk-Jun Kim, Woo Sang Sung, Bo Kyoung Suh, Seok-Ki Moon, Jong-Soo Choi, Jong Guk Kim,
Dong Gun Lee (2008), Antifungal Effect of Silver Nanoparticles on Dermatophytes, Microbiology and
Biotechnology, 18(8), 1482-1484

Keuk-Jun Kim, Woo Sang Sung, Bo Kyoung Suh, Seok-Ki Moon, Jong-Soo Choi, Jong Guk Kim,
Dong Gun Lee (2009), Antifungal activity and mode of action of silver nano-particles on Candida albicans,
BioMetals, 22(2), 235-242

Le Dai Vuong, Nguyen Dinh Tung Luan, Dao Duy Hong Ngoc, Phan Tuan Anh and Vo-Van Quoc
Bao (2016), Green Synthesis of Silver Nanoparticles from Fresh Leaf Extract of Centella asiatica and Their
Applications, International Journal of Nanoscience, Vol. 15 (3), 1650018 (8 pages).

Lé Pai Vuong, V6 Vin Qudc Bao (2018), Ung dung nano bac trong sin xudt ché phim mang bio quan mot
s0'qua twoi, Dat giai Nhi, Hoi thi sang tao ki thuat toan qudc lan tht 14, Vifotec 44-48, Ha ndi
Mareesw wran J., Nepolean P., Jayanthi R., Premkumar samuel asir R. and radhakrishnan B. (2015), In
vitro Studies on Branch Canker Pathogen (macrophoma sp.) Infecting Tea, Plant Pathology &
Microbiology.6:284. doi:10.4172/2157-7471.1000284

.[NasrollahiA., PourshamsianKh., MansourkiaeeP. (2011),Antifungal activity of silver nanoparticles on
some of fungi, International Journal of Nano Dimension,1(3), 233-239

Rabab M. Elamawi, Raida E. Al-Harbi, and Awatif A. Hendi (2018), Biosynthesis and characterization of
silver nanoparticles using Trichoderma longibrachiatum and their effect on phytopathogenic fungi, Agriculture
and Agricultural Science Procedia,28(1) 296-303

Sang Woo Kim,Jin Hee Jung,Kabir Lamsal,Yun Seok Kim,Ji Seon Min, Youn Su Lee (2018), Antifungal
Effects of Silver Nanoparticles (AgNPs) against Various Plant Pathogenic Fungi, Mycobiology, 42(1), 53-58
Siti Hajar Othman (2014), Bio-nanocomposite Materials for Food Packaging Applications:Types of Biopolymer
and Nano-sized Filler, Agriculture and Agricultural Science Procedia, 2, 296-303

V6 Véan Qudc Bao, Truong Thi Minh Hanh (2008), Nghién citu yéu t6"dnh hiedng dén kha ning chiu lyec ciia
mang bao g6i thiec phdm duwoc ché'tgo tir tinh bot sin cd bé sung polyethylene glycol (PEG). Tap chi Khoa hoc
va Cong nghé Dai hoc Da Ning -3(2), 49-57.


https://www.sciencedirect.com/science/article/pii/S0142961209008023#!
https://www.sciencedirect.com/science/article/pii/S0142961209008023#!
https://www.sciencedirect.com/science/article/pii/S0142961209008023#!
https://www.sciencedirect.com/science/article/pii/S0142961209008023#!
https://www.sciencedirect.com/science/article/pii/S0142961209008023#!
https://www.sciencedirect.com/science/article/pii/S0142961209008023#!
https://www.sciencedirect.com/science/article/pii/S0142961209008023#!
https://www.sciencedirect.com/science/article/pii/S0142961209008023#!
https://www.sciencedirect.com/science/article/pii/S0142961209008023#!
https://www.sciencedirect.com/science/article/pii/S0142961209008023#!
https://www.sciencedirect.com/science/journal/01429612
https://link.springer.com/journal/10534
http://www.ijnd.ir/?_action=article&au=32290&_au=A.++Nasrollahi
http://www.ijnd.ir/?_action=article&au=31894&_au=Kh.++Pourshamsian
http://www.ijnd.ir/?_action=article&au=32291&_au=P.++Mansourkiaee
https://apsjournals.apsnet.org/author/Elamawi%2C+Rabab+M
https://apsjournals.apsnet.org/author/Al-harbi%2C+Raida+E
https://apsjournals.apsnet.org/author/Hendi%2C+Awatif+A
https://www.tandfonline.com/author/Kim%2C+Sang+Woo
https://www.tandfonline.com/author/Jung%2C+Jin+Hee
https://www.tandfonline.com/author/Lamsal%2C+Kabir
https://www.tandfonline.com/author/Kim%2C+Yun+Seok
https://www.tandfonline.com/author/Min%2C+Ji+Seon
https://www.tandfonline.com/author/Lee%2C+Youn+Su
https://www.sciencedirect.com/science/journal/22107843

jos.hueuni.edu.vn Tap 127,56 1C, 2018

14. Young-Ki Jo, Byung H. Kim, Geunhwa Jung (2009), Antifungal Activity of Silver Ions and Nanoparticles
on Phytopathogenic Fungi, The American Phytopathological Society journals, 93(10), 1037-1043,
https://doi.org/10.1094/PDIS-93-10-1037.

ANTIFUNGAL ABILITY OF SILVER NANOPARTICLES - TBS
AGAINSTMacrophoma theicola IN POST-HARVEST
MANDARIN FRUIT (Citrus deliciosa T.)

Vo Van Quoc Bao*, Truong Ngoc Dang

University of Agriculture and Forestry, Hue University, 102 Phung Hung St., Hue, Vietnam

Abstract. This study examined the antifungal effect of the silver nanoparticles-TBS (manioca
starch) preparation on Macrophoma theicola isolated from infected mandarin fruits. The
results demonstrated that this product with the concentration of 10 ppm could inhibit the
spore germination and growth of Macrophoma theicolaunder in vitro conditions. After two
days at 28 °C, the diameter of the fungal colony reached only 1.4 (+0.4) cm. The complete
inhibitionoccurred at 30 ppm under the same conditions. The in vivo test revealed thatthe
silver nanoparticles-TBS preparation at 10 to 90 ppm could inhibit the gowth ofMacrophoma
theicola with a rate of 24.4% to 100%, respectively.

Keywords: Macrophoma theicola, silver nanoparticles -TBS, in wvitro, in vivo, antifungal,
mandarin fruit
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