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TOM TAT

Nghién ciru da khao sat kha nang khang nam Aspergillus niger N2 gay bénh thdi mbc den hai
hanh tim sau thu hoach ctia nanochitosan tao ra bang phuong phap gel ionic két hop séng siéu am ¢ ca
diéu kién in vitro va in vivo. Két qua nghién ciru chig minh rang nanochitosan c6 kha ning han ché
su sinh trudng va phat trién ctia nim A. niger N2 trén méi truong PDA va PDB. Nong d6 0,4% va 0,2%
nanochitosan trc ché hoan toan sy sinh truong ctia nim A. niger N2 tuong tng trén moi truong PDA va
PDB. Hiéu lyc tc ché 50% va 90% duong kinh tan ndm, sinh khéi kho dat dugc twong tmg véi cac
nong d6 nanochitosan 0,1% va 0,26%, 0,1% va 0,18%. O diéu kién in vivo, dung dich 0,2%
nanochitosan ¢ kha ning trc ché 100% su phat trién gdy bénh cua A. niger N2 trén hat hanh tim sau
15 ngay & 28°C. Trong khi, dung dich 0,1% nanochitosan c6 kha ning khéng ché 80,18% ty 1¢ nhiém
bénh trén hat hanh tam, gia tri MI1Cso v MICg twong ttng 14 0,04% va 0,15%.

Tir khod: Aspergillus niger, bénh théi méc den, hanh tim, nanochitosan.
Nhdn bai: 31/1/2019 Hoan thanh phdn bién: 20/2/2019 Chdp nhdn bai: 28/2/2019

1. MO PAU

Hanh tdm (Allium schoenoprasum) la mét trong nhirng loai rau gia vi cé gia tri duoc
liéu va kinh té cao, tuy nhién hanh tam sau thu hoach chu yéu bao quan bang phuong phap
truyén thong chua han ché duge hu hong do ndm bénh gay ra. Trong do, bénh thdi mdc den
(théi ca) do ndm Aspergillus niger 1a bénh thuong gap va gy ton that 16n trén hanh tim sau
thu hoach (Rabinowitch va Currah, 2002).

Bénh thbi mdc den sau thu hoach thuong xam nhidm tir hat gidng, dat truéc thu hoach
va phét trién manh trén ca hanh tim khi bao quan & nhiét do trén 30°C véi do 4m trén 80%.
Dé khéng ché bénh thdi mdc den phat trién trén hanh tim sau thu hoach, ngoai viéc 1am sach
bé mit, han ché tén thuong, duy tri nhiét d6 thip duéi 15°C va do 4m thap, thi viéc xir Iy bang
cac loai hoa chit diét nAm nhu SO,, Benomyl thudng duoc 4p dung (Brewster, 2008). Mic du
viéc st dung hoa chét rat c6 hiéu qua va dé &p dung nhung viéc lam dung chung da gay ra tinh
trang 6 nhiém méi truong. Thém vao dé, yéu cau ngay cang cao vé chit lugng vé sinh an toan
thuc phdm véi cac qui dinh khét khe vé du lugng thude hoa hoc khién phuong phép kiém soat
bénh sau thu hoach bang héa chit khong dwoc khuyén khich ap dung.

Chitosan, mot polymer ty nhién khong doc hai, dé phan huy véi nhitng hoat tinh sinh
hoc hitu ich trong bao vé thuc vat nhu khang khuan, khang nam nhung chi hoa tan trong acid
tao dung dich c6 dd nhét cao nén kha ning ting dung con nhiéu han ché (Badawy va Rabea,
2011). Khac véi chitosan, chitosan ¢ dang nano (nanochitosan) ¢ kich thudc nanomet, duoc
tao ra bang cac phuong phap khac nhau, phan tan tét trong nuéc, c6 dién tich va dién tich bé
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mit 16n hon nén c6 hoat tinh khdng ndm vuot troi hon nhiéu so vai chitosan (Zahid va cs.,
2012). Mac du dugc xem nhu mot polymer ¢ hoat tinh sinh hoc manh, cé kha nang khang
nim, khang khuan nhung viéc str dung nanochitosan trong khang bénh théi méc den trén hanh
tdim chua dwoc nghién cau mot cach day du. Két qua bude dau cua ching tdi cho thay,
nanochitosan duoc tao ra bang phuong phap tao gel ionic ¢6 kich thudc khé nho, hiéu qua
dang ké trong khang nim Colletotrichum gloeosporioides, Fusarium solani gay bénh than thu
va thdi qua trén ca chua (Nguyén Cao Cuong va cs., 2014; Nguyén Thi Thuy Tién va cs.,
2017), Colletotrichum acutatum trén 6t (Lé Thanh Long va cs., 2015). Tuy vay, dung dich
nanochitosan duoc tao ra c6 tinh ddng nhat chua cao, it nhiéu anh hudng dén hoat tinh cia ché
phdm va cam quan mang phu duoc tao ra trén rau qua khi xir ly. Bong thoi, viéc sir dung
nanochitosan trong khang bénh méc den trén hanh tim 1a kha méi chua dwoc cong bd.

Trong bai b&o nay, ching tdi trinh bay két qua tao nanochitosan bang phuong phéap
gel ionic két hop song siéu am dong thoi khao sat kha nang khang nim A. niger N2 gay bénh
thdi mbc den trén hanh tam sau thu hoach cia nanochitosan & diéu kién in vitro va in vivo.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Hanh tim dugc thu thap tai chg ddu mbi rau qua thanh phé Hué véi mau hanh tim co
vét bénh thdi mdc den dién hinh dé phan lap. Mau thi nghiém khac duoc lya chon dong déu
vé& mau séc, kich thude, khong bi ton thuong co hoc hay nhiém bénh.

Chitosan thuong mai dat chat lwong sir dung cho thyc pham do Cong ty TNHH Hung
Tién, Tp Can Tho cung cip véi d6 deacetyl (DD): 85 - 90%, cin tro khdng tan trong HCI:
0,1%.

2.2. Phuong phap thi nghiém
2.2.1. Phirong phdp chudn bi ché pham nanochitosan

Nanochitosan dugc chuan bi tir chitosan theo phuong phap gel ionic cia Tang va cs.,
(2007) véi mot vai diéu chinh. Dung dich chitosan (pha trong acid acetic 1%) véi cac nong do
0,1;0,3;0,5; 0,8; 1; 1,2; 1,5% duoc siéu am tan sé 24 kHz trong 10 phat. Nho tir tir 20 mL
dung dich sodium tripolyphosphates (STPP) vaéi cac néng do 0,125; 0,25; 0,375; 0,5; 0,625;
0,75% lan luot vao 40 mL dung dich chitosan da siéu am, khudy tir 1.500 v/pht va gitt & nhiét
d6 phong trong 1 tuan. C6 3 trang théi tao thanh: phan 16p riéng biét, két tiia va nhii twong
dong nhat. Dung dich nhil twong dong nhat duoc xac dinh 1a trang thai nano bén (Balcerzak
Va cs., 2013). Hat nanochitosan duoc chup bang kinh hién vi dién tir quét FE-SEM S4800.
2.2.2. Phdn ldp, dinh danh lodi nam A. niger gdy bénh thoi moc den trén hanh tam

Moi truong PDA dugc dung dé phan lap nAm mdc tir hanh tam. Dya vao hinh thai,
mau sic khuan lac, dic diém bao tir khi soi dudi kinh hién vi so véi ching di chimg, so bo
tuyén chon ra loai nim mdc nghi ngo 1a A. niger. Chung nay dugc dinh danh bang phwong
phép khuéch dai (PCR), giai trinh tu gene ma hoa 28S rRNA va tra ctru bang cong cu BLAST.
2.2.3. Anh hwong cua nanochitosan dén sy phét trién cua A. niger N2 trén méi truong PDA

Moi truong PDA tiét tring c6 chira cc nong do nanochitosan khao sat (0% (ddi
chang), 0,025%, 0,05%, 0,1%, 0,2% va 0,4%) duoc phan phdi vao cac dia Petri dudng kinh 6
cm (10 mL/dia), 3 1an lap lai & mdi cong thirc. Tan ndm c6 duong kinh 2 mm cét tir ria dia
khuan lac ndm A. niger thuan chung (nudi 7 ngay & 28°C) dugc dit vao tAm cac dia méi truong
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da chuan bi sin, nudi & 28°C. Theo ddi va do duong kinh tan nam (PKTN), 2 ngay/lan bang
thudc kep dién tir. Hiéu lyc e ché duoc tinh theo ty 16 phan trim (%) wc ché sy phat trién cua
duong kinh tan ndm, PIRG (%) (Percentage Inhibition of Radial Growth); Hiéu lyc tc ché
50% va 90% (MIC_Minimum Inhibitory Concentration) dugc tinh theo phuong trinh tuong
quan giita nong d6 nanochitosan va hiéu lyc wc ché trong khoang ndng do khao sét (Al-Hetar
va cs., 2011).
2.2.4. Anh hweng cia nanochitosan dén sinh khai sei nam A. niger N2 trén méi truong PDB

Cit tan nim c6 duong kinh 2 mm tir mép ria cia khuan lac nim C. niger N2 dit vao
giita cac dia Petri c6 chira 4 mL mai truong PDB véi céc nong do nanochitosan can khao sét
(0 g/L (ddi chimg), 0,025%, 0,05%, 0,1% va 0,2%), mdi ndng do Ip lai 3 lan. Sinh khdi kho
cuia soi ndm duoc xac dinh sau khi nudi & 28°C trong 7 ngay bang cach loc qua gidy loc va siy
& 55°C cho dén khdi luong khong doi. Xac dinh hiéu luc wc ché cua nanochitosan dén sinh
khéi nam A. niger (Al-Hetar va cs, 2011).
2.2.5. Xdc dinh kha nang khang ndm A. niger N2 cia nanochitosan ¢ diéu kién in vivo

M3u hanh tim sach bénh duoc rira bang nuée sach, khir tring bang con 70° trong 3
phUt, rira lai bang nudc cat vo tring va lam kho ¢ nhiét d6 phong. Mau hanh tam da khir tring
dugc lay bénh bang cach nhing vao huyén pha bao tir A. niger N2 ndng do 10° bao ta/mL. Bé
khé tu nhién trong 2 gio, nhing vao cac dung dich nanochitosan c6 nong do 0% (dbi ching),
0,025%, 0,05%, 0,1% va 0,2% trong 2 phdt, 13p lai 3 1an & méi ndng d6 khao sat. Cho hanh
tam da lay bénh va xir ly véi nanochitosan vao dia Petri ¢ 16t gidy gitr am vo tring, boc bang
tai PE (c6 duc 16) va u & 28°C. Sau 2 - 3 ngay bénh hinh thanh, xac dinh ty I¢ nhiém bénh 3
ngay/lan theo cong thic caa Zhansheng va cs., (2006).

1xN{+2xN,+3xN
(O bi = : 3xl\l2 )
(1 " f Trong d6: N1, N2, N3: Lan 1u~'(ft 14 s6 hat nhigm bé~nh

: 3. , theo mure d6 1, 2, 3 (mirc 1: nhiém ¥4 hat, mic 2: nhiém

2 [ B ~ ~ | Y-%hat, mac 3: nhidm Y% - % hat). N 1a tong s6 hat.

S

. _ 2.2.6. Phurong phdp xir 1y s6 liéu
(3 eL > & {i oty 3 Cac s6 liéu thi nghiém dugc xtr 1y bang phan tich
Hinh 1. Cac mac nhidm béenh trén  Phuong sai ANOVA dé xéc dinh sy sai khac giita céc
hanh tim. gia tri trung binh, cé y nghia vai d6 tin cdy p < 0,05,
sir dung phan mém SAS, phién ban 9.13.

3. KET QUA VA THAO LUAN
3.1. Két qua tao ché pham nanochitosan
Bdng 1. Anh huong cua ndng do chitosan va STPP dén trang thai dung dich nanochitosan

Nong do chitosan Nong d6 STTP (%)
(%) 0,125 0,25 0,375 0,50 0,625 0,75
0,1 m m m m m m
03 m m m m m m
0,5 m m m m m m
08 m 000 000 °1° m m
1,0 m 000 000 °1° 71° m
12 m 1l Wl Wl Wl Wl
15 ) A W W W W

Ghi chii: 1: phan Iép riéng biét; |: két tia; °: nhii twong dong nhat
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Két qua tir Bang 1 cho thdy, trang thai dung dich nanochitosan dwoc tao thanh sau 1
thang & nhiét ¢ phong chi xuat hién & mot vai ndng do chitosan két hop voi STPP. Trang thai
dung dich nhii trong dong nhat bén cua dung dich nanochitosan chi hinh thanh & khoang nong
do chitosan 0,8 - 1,0% két hop véi STPP ndng d6 0,25 - 0,50% (Hinh 2).

n | 1o i

(a) Phan 16p riéng biét; (b) Két taa; (c) Nhil twong ddng nhét
Hinh 2. Trang thai hdn hop dung dich chitosan sau 1 tuan phdi tron.

(a) Bot chitosan; (b) Chitosan hoa tan trong acetic 1%; (c) Ché phim nanochitosan

Hinh 3. Anh chyp trén kinh hién vi dién tir quét FE - SEM ciia chitosan va ché phim nanochitosan.

Tir két qua thu duogc, dé tiét kiém chi phi cong thic duoc chon tao dung dich
nanochitosan khi két hop dung dich chitosan nong d6 0,8% va dung dich STPP ndng do 0,375%.
Tién hanh 1am kho va quan sat dudi kinh hién vi dién tir quét phan giai cao FE-TEM cac hat
nanochitosan hinh cau duoc tao ra bai phan g tao gel ion ¢6 kich thuéc 6n dinh (Hinh 3).
3.2. Két qua phén lap va dinh danh nim A. niger

Tir cac hat hanh tim bj bénh d3 phan 1ap dugc 2 mau ndm ky hiéu 1a N1, N2. Két qua
s0 sanh cho thdy mau N2 c6 muc tuong dong cao nhét vé hinh thai, mau sic khuan lac ciing
nhu dic diém sinh bao tir véi nAm A. niger theo quan séat cua Gautam va Bhadauria (2012).
Trén méi trudng PDA, tan nim xdp, soi nAm phan nhanh méng dan vé phia ria tan nim, c6
mau nau den tdi den. Bao tir phan sinh ¢6 dang hinh cau ¢ vach ngan, dinh lai, canh bao tir
trong suét khdng mau.

Mau nam N2 duoc dinh danh bang phuong phéap giai trinh ty mot phan gen mé hoé cho
tiéu phan ribosome 28S (rRNA 28S), trinh tu nucleotide ciia nAm N2 duoc trinh bay bén dudi.

Két qua so sanh trinh ty gen rRNA 28S ctia mau nam N2 bang chuong trinh BLAST
trén NCBI cho thay trinh tu gen twong déng 100% vaéi mau A. niger KAMLO02. Két qua nay
da cho phép két luan raing mau ndm N2 1a 1 chung thudc loai A. niger, ky hiéu 1a A. niger N2.
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CCCCGCCCAAGACGGGATTCTCACCCTCTCTGACGGCCCGTTCCAGGGCACTTAGACGGG
GGCCGCACCCAAAGCATCCTCTGCAAATTACAATGCGGACTCCGAAGGAGCCAGCTTTC
AAATTTGAGCTCTTGCCGCTTCACTCGCCGTTACTGAGGCAATCCCGGTTGGTTTCTTTTC
CTCCGCTTATTGATATGCTTAAGTTCAGCGGGTATCCCTACCTGATCCGAGGTCAACCTG
GAAAGAATGGTTGGAAAACGTCGGCAGGCGCCGGCCAATCCTACAGAGCATGTGACAAA
GCCCCATACGCTCGAGGATCGGACGCGGTGCCGCCGCTGCCTTTCGGGCCCGTCCCLCCG
GAGAGGGGGACGGCGACCCAACACACAAGCCGGGCTTGAGGGCAGCAATGACGCTCGG
ACAGGCATGCCCCCCGGAATACCAGGGGGCGCAATGTGCGTTCAAAGACTCGATGATTC
ACTGAATTCTGCAATTCACATTAGTTATCGCATTTCGCTGCGTTCTTCATCGATGCCGGAA
CCAAGAGATCCATTGTTGAAAGTTTTAACTGATTGCATTCAATCAACTCAGACTGCACGC
TTTCAGACAGTGTTCGTGTTGGGGTCTCCGGCGGGCACGGGCCCGGGGGGCAGAGGCGL
CCCCCCGGCGGCCGACAAGCGGCGGGCCCGCCGAAGCAACAGGGTACAATAGACACGG
ATGGGAGGTTGGGCCCAAAGGACCCGCACTCGGTAATGATCCTTCCGCAGGTTCACCTAC
GGAAACCTTGTTACGACTTTTACTTCCTCTAAATGACCGGGTTTGACCAACTTTCCGGCTC
TGGGGGGTCGTTGCCAACCCTCCTGAGCCAGT CCGAAGGCCTCACCGAGCCATCAATC

3.3. Anh huéng ciia nanochitosan dén sw phat trién caa A. niger N2 trén méi truwong PDA

Anh hudng cua nanochitosan dén su phat trién cua A. niger N2 trén méi trudng PDA
duoc thé hién qua bang 2.

Bdng 2. Anh huong cua nanochitosan dén sy sinh truong cia A. niger N2 trén méi truong PDA

Nong do Puong kinh tan ndm (cm) PIGR (%)
(%) 2 ngay 4 ngay 6 ngay 8 ngay 10 ngay 10 ngay
0,0 BC) 1,752 3,362 3,672 4,262 5,222
0,025 1,42° 2,61° 3,240 3,65P 4,140 20,69
0,05 1,05¢ 2,24¢ 2,39¢ 3,34b¢ 3,79¢ 27,39
01 0d 0,59¢ 2,19¢ 3,08¢ 3,50¢ 32,95
0,2 0d 0¢ 0,23¢ 0,66¢ 0,81¢ 84,48
04 ¢ 0° ¢ 0° 0° 100

Ghi cha: Cac gia tri trung binh dwong kinh tan ndm theo cét ¢é cing chiF cdi in thuong la khong sai khac ¢ mic
y nghia p <0,05.

Két qua tir Bang 2 cho thdy nanochitosan anh hudng dang ké dén sy phat trién cua A.
niger N2 ¢ tat ca cac nong do khao sét. So véi BC, PKTN giam dan khi nong d6 nanochitosan
tang 1én. Sau 6 ngdy, nam mai bat dau phat trién ¢ cong thirc b sung 0,2% nanochitosan trong
khi DPKTN ¢ DC di dat 3,67 cm va su sinh truong cia nim bi e ché hoan toan ¢ nong do
nanochitosan 0,4%. Sau 10 ngay, PKTN tir 5,22 cm (PC) giam xudng con 0,81 cm
(nanochitosan 0,2%), twong (ng vai hidu luc e ché dat dén 84,48%. Gia tri MICso va MICqo
twong tng 14 0,1% va 0,26% (y = -594,37x? + 481,31x + 3,83 ; R?=0,95).

3.4. Anh hwéng cia nanochitosan dén phat trién sinh khéi cia A. niger N2 trén moi
truong PDB

Anh huéng cua nanochitosan dén sy phat trién sinh khdi caa A. niger N2 sau 10 ngay
nudi trén moi trudng PDB duoc thé hién qua Hinh 4.
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@ 005 - 20z
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0.00 T T 0
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Hinh 4. Anh hudng cia nanochitosan dén sinh khéi ctia nAm A. niger N2 va hiéu lyc wc ché cua
chling sau 10 ngay nuoi cay & 28°C.

Két qua khao sat cho thdy viéc bd sung nanochitosan vao méi truong PDB gy trc ché
15 rét dén sy phat trién sinh khéi ctia nAm A. niger N2 va tac dung manh hon so v&i moi truong
PDA. Sau 10 ngay nudi cdy, khdi lugng kho ctia ndm thu duge ty 18 nghich véi nong do
nanochitosan trong méi truong. Khéi lugng khé ctia nim giam gan mot nira & nong do 0,1%
va 100% & ndng d6 0,2% so voi BC. Hiéu lyc e ché ciia nanochitosan t6i sy phat trién sinh
khdi ctia nAm thip nhit & ndng d6 0,025% (13,43%) va dat 100% & ndng do 0,2%. Gia tri
MICso va MICqg twong tmg 12 0,1% va 0,18% (y = 504,63x - 1,54 ; R?>= 0,98).
3.5. Anh hwéng ciia nanochitosan dén ty 1é nhiém bénh thdi méc den do nam A. niger N2
trén hanh tim & diéu kién in vivo

Kha ning trc ché sy phat trién bénh thi mdc den do ndm A. niger N2 ctia nanochitosan
trén hanh tim duoc thé hién thong qua ty 18 nhidm bénh (DI) (bang 3). Két qua cho thay, ty 1
nhiém bénh bang 1ay nhiém nhén tao trén hanh tim chiu anh huong déng ké cua xir 1y tao
mang boi dung dich nanochitosan & cac ndong d6 khac nhau. Ty 1& nhiém bénh do nim A. niger
N2 gay trén hanh tim giam dan theo chiéu ting ciia ndng do nanochitosan xir Iy. Sau 15 ngay
quan sat, ty 1¢ nhiém bénh & miu DC dat t6i 84,44% cao gap 4,22 1an so v&i cong thirc 0,1%.
Trong khi d6, bénh khong xuét hién & nong do xtr 1y nanochitosan 0,2% (hinh 5). Gia tri MICso
va MICy tuong tng la 0,04% va 0,15% (y = 28,91Ln(x) + 145,53 ; R?>= 0,97).

Bdng 3. Anh huong cua nanochitosan dén ty I& nhiém bénh thdi mbe den do nam A. niger N2 trén

hanh tam
Nong do DI (%) PIGR (%)
(%) 3 ngay 6 ngay 9 ngay 12 ngay 15 ngay 15 ngay
0,0 (PC) 16,30 31,85* 48,15 75,56% 84,442
0,025 10,37° 18,52° 31,11° 40,01° 48,89 42,1
0,05 519 11,11° 20,02¢ 29,63 39,26° 53,51
0,1 0,749 5,93¢ 10,37¢ 14,82¢ 16,74° 80,18
0,2 o 0° 0° 0° 0° 100
Ghi chi: Cac gia tri trung binh ty Ié nhiém bénh theo cgt c6 cling chi cdi in thirong 1a khong sai khac ¢ mirc y
nghia p < 0,05.

Nanochitosan duoc tao ra tir chitosan bang phuong phap gel ionic v6i STPP thuong
dugc lua chon do dé thuc hién voi kich thude hat nhd, phan bd déng déu va dién thé hat nano
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cao (Grenha, 2012). Tuy nhién, trang thai nano thuong khong 6n dinh va phu thudc 16n vao
ndng do chitosan, ty 1¢ STPP/chitosan va khdi lugng phan tir chitosan (Helene va cs., 2012;
Nguyén Cao Cudng va cs., 2014). Két qua cta ching toi cho thdy, nanochitosan dugc tao ra
tir dung dich chitosan c6 twong tic clia song siéu am ¢ tan s6 24 kHz trong 10 phit cho trang
thai dung dich nhii twong dong nhat (trang thai nanochitosan) bén sau 1 thang theo déi & diéu
kién thuong. R rang dudi tic dung ciia séng siéu am & tan sb cao, cdu triic phan tir mach
chitosan di bi anh hudng theo huéng giam kich thudc va 1am bén hat nano hinh thanh khi tao
gel ionic v&i STPP (Yavuz va cs., 2014). Su khac biét vé d6 bén dung dich nanochitosan con
c6 thé dugc giai thich do su khac nhau vé loai chitosan str dung (d9 tinh sach, khéi lugng phan
tir, mic do DD), tac nhan tao ndi STPP hoidc do su khac nhau vé phuong phép dong kho
(freeze-drying) khi thu hoi hat nanochitosan.

Hiéu qua trc ché cua chitosan va din xuit nanochitosan tGi su sinh truéng cua tan nam,
hinh thanh sinh khéi caa ndm gy bénh sau thu hoach & diéu kién in vitro trén qua ca chua,
chudi, du du va thanh long d duoc céng b (Munoz va cs, 2009; Zahid va cs, 2012; Mustafa
va cs, 2013). Nanochitosan duoc tao ra bang phuong phép tao gel ionic ciia ching t6i ciing da
dugc khiang dinh hiéu qua dang ké trong khang nam Colletotrichum gloeosporioides gy bénh
than thu trén ca chua (Nguyén Cao Cudng va cs., 2014) va Colletotrichum acutatum trén 6t
(Lé Thanh Long va cs., 2015). C4c nghién citu trén cho thay chitosan va nanochitosan déu c6
tac dung tc ché dang ké cac dbi tuong nam bénh khéc nhau trong khoang nong d6 0,5 - 2%,
ddng thoi nanochitosan véi cac kich thudc hat khac nhau déu cé hiéu qua wc ché phat trién
nam bénh tét hon so véi chitosan thong thuong. Co ché tc dung cia chitosan va nanochitosan
Ién cac loai ndm bénh ciing di dwoc danh gia & cac mirc d6 khac nhau va duoc giai thich theo
co ché tuong tac truc tiép cia nhém NHs* ¢ trong cau tric chitosan 1én bé mat mang té bao
nam (hinh thanh cac phirc polyelectrolyte giita chitosan véi nhom dién tich am trén bé mat té
bao) gay ro ri, thay doi vat chit bén trong té bao (tinh tham thay ddi, co rit nguyén sinh chét).
Ngoai ra chitosan va dan xuat nanochitosan c6 thé gay ton thuong truc tiép mang té bao, anh
hudng dén tinh toan ven cua té bao gay tc ché phét trién nim (Hernandez va cs., 2011; Zahid
va cs., 2012). Nhu vay, két qua khang nim A. niger N2 trén hanh tim ciia ching toi bang ché
pham nanochitosan thu dwoc & diéu kién in vitro 1a phi hop véi céc nghién ciu kha ning
khang nim cua chitosan va nanochitosan cua céc tac gia di cong b o trén.

g y
0,025% 0,05%
Hinh 5. Anh huéng xir Iy nanochitosan dén sy phat trién bénh thdi méc den do A. niger N2 trén hanh
tam sau 15 ngay bao quan & 28°C.

0,1% 0,2%

O diéu kién in vivo, chitosan va din xuat nanochitosan ciing di dwoc khao sét kha
ning khang céac loai nAm bénh khac nhau trén rau qua (Zahid va cs., 2012). Két qua nghién
ctru chtng té xtr ly nanochitosan c6 tac dung wc ché rd rét su phat trién bénh théi mbe den do
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nam A. niger N2 trén hanh tim thong qua ty 1¢ nhiém bénh. Tuy nhién, khac véi sy sinh truong
va phét trién bénh do nim dugc lay nhan tao tir cac vét ton thuong trén qua, tac dung uc ché
phét trién bao tir nAm A. niger N2 trén bé mat hanh tim ctia nanochitosan manh hon so v6i
diéu kién in vitro. Két qua ciing cho thay dung dich nanochitosan c6 kha ning tao ra mot 16p
mang béan tham, c6 tac dung diéu hoa sy trao ddi khi, giam qua trinh thoat hoi nude va lam
cham qua trinh chin (khong dugc trinh bay). Bén canh d6, ngoai tac dung tryc tiép 1én bé mat
té bao nam, chitosan con c6 tac dung nhu mot chat kich khang ngoai bao, ¢6 thé tao ra sirc dé
khang & vat cha (hat) bang co ché kich thich ting cuong sinh tong hop mot s6 enzyme phong
V¢ nhu chitinase, 3-1,3-glucanase, phenylalanine ammonia-lyase (PAL) (Asgar va cs., 2012).
Tuy vay, do khéng tiép xtc nhanh (qua I6p vo lua trén hat hanh tim) véi méi trudng dinh
dudng tdi thich & hat hanh tim sau thu hoach, nim A. niger N2 phét trién cham hon trén bé
mit hat, tac dung trc ché ciia nanochitosan tét hon so vai diéu kién in vitro c6 thé dugc ly giai.
4. KET LUAN

Nanochitosan dwoc tao ra bang phuong phap gel ionic ¢ kha ning tc ché manh
mé& dén sy sinh truéng cua tan nim, sy phat trién sinh khéi cia nam A. niger N2 ciing nhu
han ché sy phét trién, gay hai cua nam trén hat hanh tim. Nong d6 0,4% va 0,2%
nanochitosan c6 kha ning wc ché hoan toan su phat trién cua nim A. niger N2 tuong tng &
diéu kién in vitro va in vivo. C6 thé han ché 50% muc d6 nhidm bénh trén hat trong truong
hop hanh tim bi bénh méc den tin cong khi xir Iy hanh tim véi dung dich nanochitosan 0,04%.
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ANTIFUNGAL ABILITY OF NANOCHITOSAN PREPARED BY IONIC
GELATION METHOD COMBINATING WITH ULTRASONICATION AGAINST
ASPERGILLUS NIGER N2 IN POSTHARVEST CHIVES BULBS
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ABSTRACT

The study examined the antifungal effect of nanochitosan prepared by ionic gelation method
combinating with ultrasonication on Aspergillus niger N2 isolated from Black mould rot infected chives
bulbs both in in vitro and in vivo. The results demonstrated that nanochitosan inhibited the growth of A.
niger N2 on PDA and PDB media. Concentration of 0.4% and 0.2% nanochitosan and completely
inhibited the growth of A. niger N2 on PDA and PDB media, respectively. Inhibitory effect of 50% and
90% mycelial diameter and dry biomass was achieved at the nanochitosan concentration of 0.1% and
0.26%, 0.1% and 0.18%, respectively. In in vivo, the concentration of 0.2% nanochitosan could
completely inhibited the growth of A. niger N2 on chives bulbs after 15 days at 28°C. While, the
nanochitosan of 0,1% inhibited 80,18% the infection rate of disease on chives bulbs and MICs and
MICgy was achieved at concentration of 0.04% and 0.15%, respectively.

Key words: wilt, fish mint, dried, star tea, fish mint tea bag.
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