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Tom tit. Chung t6i da nghién cttu tac dung cua dich chiét ctia cay 16 hoi (Aloe vera L.) két hop vdi nano
chitosan & diéu kién in vitro va in vivo va nhan thdy hon hop dich chiét nay c6 kha ning khang nam
Aspergillus niger A2 cao hon so véi nano chitosan don 1é. Nong d6 dich chiét 16 héi sit dung cang cao thi kha
nang khang ndm cang cao. O diéu kién in vitro, dich chiét 16 hoi véi nong do 10% két hop véi 0,1% nano
chitosan tc ché hoan toan su sinh trudng ctia ndm A. niger A2 trén moéi truong PDA va PDB. Hiéu luc tic
ché&'50 va 90% déi vo6i duong kinh tan ndm va sinh khéi khé dat duge twong tng véi cac ndng d6 dich chiét
16 hoi két hop véi 0,1% nano chitosan la 4,64 va 10,27% trén moi treong PDA va 1,97 va 7,51% trén moi
treong PDB. O diéu kién in vivo, dung dich 20% dich chiét 16 héi két hop véi 0,1% nano chitosan c6 kha
nang tic ché'100% sy phat trién ctia A. niger A2 trén ctt hanh tim sau 15 ngay & 28 °C. Trong khi, dung dich
10% dich chiét 16 hoi két hop véi 0,1% nano chitosan cé kha ndng khong ché dén 89,19% ty 1é hu hong do
bénh méc théi den trén ctt hanh tim véi gia tri MICso va MICs twong ting la 3,19 va 10,64%.

Tw khoa: Aspergillus niger, bénh thoi méc den, hanh tim, dich chiét 16 hoi (Aloe vera L.), nano chitosan
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Abstract. We examine the antifungal effect of the Aloe vera L. extract with nano chitosan on Aspergillus niger

A2 infecting purple onion bulbs in in vitro and in vivo. The combination of Aloe vera L. extract and 0.1% nano
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chitosan exhibits higher inhibition on the fungus than nano chitosan alone. The higher the concentration of
Aloe vera L. extract in the mixture, the higher the inhibition of the fungi. In vitro, the Aloe vera L. extract with
a concentration of 10% in the mixture completely inhibits the growth of A. niger A2 on the PDA and PDB
media. The inhibitory effect on the mycelial diameter and dry biomass is 50 and 90% for the 4.64 and 10.27%
Aloe vera L. extract on the PDA media and 1.97 and 7.51% on the PDB media. In vivo, the concentration of
20% Aloe vera L. extract completely inhibits the growth of A. niger A2 on purple onion bulbs after 15 days at
28 °C. Meanwhile, the concentration of 10% Aloe vera L. extract inhibits 89.19% of the decay of purple onion
bulbs with MICso and MICo at 3.19 and 10.64% Aloe vera L. extract.

Keywords: Aspergillus niger, black rot disease, purple onion, Aloe vera L. extract, nano chitosan

1 Dit van dé

Hanh tim (Allium ascalonicum) la mot trong nhiing loai rau gia vi ¢é gia tri dugc liéu va
kinh t& cao, nhung cti hanh tim sau thu hoach chti y&u dwoc bao quan bang phuong phép truyén
thong (phoi kho, dung trong bao ludi thanh chum va bao quan ¢ nhiét d thuong) va chwa han
ché duoc hu hong do ndm bénh gay ra. Trong d6, bénh thoi mdc den (thdi c) do ndm Aspergillus

niger 1a bénh thuong gédp va gay ton that 16n trén ct hanh tim sau thu hoach [1].

Bénh thdi mdc den sau thu hoach thuong xAm nhiém qua phan ¢6 ctia ca hanh tim hay qua
mo bi ton thwong ltc ngon rung va phét trién manh khi bao quan & nhiét do trén 25 °C véi d6 am
trén 80%. D€ khong ché bénh thoi moc den phat trién trén ct hanh tim sau thu hoach, ngoai viéc
lam sach bé mat, han ché ton thuong, duy tri nhiét d6 dudi 15 °C va dd am thap, thi viéc x ly
béng cac loai hoa chét diét ndAm nhw SOz va Benomyl thuong dwogc ap dung [2]. Méac du viéc st
dung hoa chat rat c6 hiéu qua va dé ap dung, nhung viéc lam dung chiing da gay ra tinh trang &
nhiém moi trueong. Thém vao d6, yéu cau ngay cang cao vé chat luong vé sinh an toan thyc phdm
v6i cac quy dinh khat khe vé du luong thudc hod hoc khién phuwong phap kiém soéat bénh sau thu
hoach bang hod chat khong duoc khuyén khich ap dung.

Cay 16 hoi (Aloe vera L.) tir 1au da duoc nhiéu nén van hod stt dung nhu mot loai cay thude
do ddc tinh chita bénh. Hién nay, gel thu dwgc tir cac t&’bao nhu mo cua 1416 hoi dang dwgc quan
tam st dung trong cong nghiép thwe phdm nhw 1a ngudn thwe phdm chirc ndng ¢ dang d6 udéng,
nudc giai khat va kem [3]. Dich chiét tir 14 cay 16 hdi bang cac dung moi khéc nhau chira nhiéu
hop chét ¢6 hoat tinh sinh hoc nhu anthraquinone, saponin, sterol, salicylic acid va aloe-emodin
da thé hién hoat tinh khéng khuan va khang ndm dang ké [1, 4]. Xt ly trwedc thu hoach bang dich
chiét 14 16 hoi da han ché hw hong do ndm bénh gay ra trén qua nho sau thu hoach [3]. Chitosan,
mot polymer ty nhién khong doc hai, d& phan huy véi nhitng hoat tinh sinh hoc hitu ich trong
bao vé thuc vat nhw khang khuan va khang ndm nhung chi hoa tan trong acid tao dung dich c6
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dd nhot cao nén kha néng tng dung con nhiéu han ché [5]. Khac véi chitosan, chitosan ¢ dang
nano (nanochitosan) cé kich thuéc nanomet, dugc tao ra béang cac phuong phap khac nhau, phan
tan tot trong nudce, ¢ dién tich va dién tich bé méat 16n hon nén c6 hoat tinh khang ndm vuot troi
hon nhiéu so véi chitosan [6]. Két qua budc dau ctia chiing t6i cho thay nanochitosan tao ra bang
phuwong phap gel ionic cho hiéu qua dang ké trong khang ndm than thu gay thdi qua trén 6t va
ca chua [7-9]. Khi két hop song siéu &m, nanochitosan dwoc tao ra véi kich thude 6n dinh va ¢
kha ndng khang nam cao d6i voi Aspergillus niger gay bénh moc den trén hanh tam [10]. Déc biét,
khi két hop vdi chitosan, dich chiét tir cAy 16 hoi cling da cho hiéu qua dang k& trong tic ché nhiém
bénh va kéo dai thoi han st dung ctia qua dua chudt [11].

Maic du cad nanochitosan va dich chiét tir 14 16 hoi c6 hoat tinh sinh hoc manh va cé kha
nang khang ndm va khang khuan, nhung viéc stt dung nanochitosan két hop véi dich chiét tir
cay 16 hoi trong khang bénh th6i mdc den trén cti hanh tim 1a kha méi va chua duoc cong bo.
Trong bai béo nay, chung toi trinh bay két qua khao sat kha nang khang nam A. niger gay bénh
thdi moc den trén ct hanh tim sau thu hoach cua dich chiét tir cay 16 hoi két hgp véi nanochitosan

o diéu kién in vitro va in vivo.

2 Vatliéu va phuwong phap
2.1 Vatliéu
Ct hanh tim dwoc thu thap tir huyén Binh Son, tinh Quang Ngai, c6 d6 dong nhat vé mau

sdc, kich thude va dé cting. L4 16 hoi (Aloe vera L.) giong ban dia twoi dwgc thu mua tir siéu thi
Big C Hué.

Chitosan thwong mai dat chat luong sit dung cho thwc phdm do Cong ty TNHH Hung
Tién, Tp. Can Tho, cung cap voi do deacetyl (DD): 85-90%, cén tro khong tan trong HCI: 0,1%.

2.2 Phwong phap
Chuan bi ché pham nanochitosan

Nanochitosan duoc diéu ché tir chitosan theo phwong phap gel ionic ciia Lé Thanh Long
va cs. [9]. Dung dich chitosan pha trong acetic acid 0,1% khuay tir trong hai ngay ¢ nhiét d6
phong. Sau khi hoa tan, diéu chinh pH ctia dung dich dén pH =4 bang dung dich NaOH 5 N. Sau
d6 b6 sung sodium tripolyphostphate (STPP) 0,25% (w/v) pha trong nudc khit ion vao dung dich
trén trong diéu kién khudy tr voi tdc do 1500 vong/phut ¢ nhiét dd phong, vodi ty 1é chitosan/
STPP la 6:1. Tiép tuc khuay dén khi thu dugc hdn hop dong nhat thi két thic.

33



Lé Thanh Long, Lé Dec Té Uyén Tap 132, S6 3B, 2023

Chuan bi dich chiét 16 hoi

La 16 hoi twoi véi chiéu dai khoang 40 cm, duoc rira sach béng nudc cat va got sach vo; sau
d6 dwoc xay nhuyén. Tiép theo, cho dung mdi trich ly (ethanol 50%) vao véi ty 1é nguyén liéu va
dung moi la 1:2 (tinh theo thé tich). Sau do, hén hop duoc dao tron trong mot phut, loc 18y dich
trich ly va gitt ¢ 4 °C d€ st dung.

Phan 14p, dinh danh loai nim A. niger gy bénh thdi méc den trén ca hanh tim

Moi treong PDA duoc stt dung d€ phan lap ndm maoc tir hanh tim. Dwa vao hinh thai, mau
sdc khudn lac va dac diém bao ti khi soi dwdi kinh hién vi so véi chiing d6i chiing, so bo ching
toi tuyén chon ra loai ndm mdc nghi ngo la A. niger. Chung nay duoc dinh danh 6 cdp d6 loai
bang phuong phéap khuéch dai, giai trinh tw gene ma hoa 28S rRNA va tra citu bang cong cu
BLAST (NCBI).

Anh huéng ctia dich chiét 16 hoi két hop véi nanochitosan dén sy phat trién cta A. niger trén
moi treong dac PDA

Sau khi tiét trung, moi truong PDA chtra nanochitosan (NC) bd sung dich chiét 16 hoi (LH)
v0i cac nong dd khac nhau dwoc d€ ngudi dén 40-50 °C va tién hanh d6 vao dia Petri (duong
kinh 6 cm) véi cting mot thé tich (10 mL). Tan ndm véi duong kinh 2 mm cét tit ria dia khuén lac
nam A. niger thuan chung (nudi bay ngay ¢ 28 °C) duoc ddt vao tam cac dia moéi treong da chuan
bi san va nuoi ¢ 28 °C. Thi nghiém (TN) thuc hién véi sdu cong thikc (hai d6i chiig (DC)): PC1
(0% NC + 0% LH), PC2 (0,1% NC + 0% LH) va bdn cong thirc TN (0,1% NC + 2,5% LH; 0,1% NC
+5% LH; 0,1% NC + 10% LH; 0,1% NC + 20% LH). Mbi cong thirc la médt dia va 13p lai ba 1an.
Theo ddi va do duong kinh tan ndm (DKTN) hai ngay/lan.

Hiéu luc tic ché dugc tinh theo ty 1€ phan tram e ché sw phat trién cua duong kinh tan
nam, PIRG (%) (Percentage Inhibition of Radial Growth). Hiéu luc trc ché t6i thiéu 50 va 90%
(MIC — Minimum Inhibitory Concentration) duoc tinh theo phuong trinh twong quan gitta nong
d06 dich chiét LH két hop NC va hiéu luc tec ché trong khoang nong d6 LH khao sat [12].

Anh huéng ctia nanochitosan két hop véi dich chiét 16 hoi dén sy phat trién cia nim A. niger

trén moi treong long PDB

Moi treong PDB chita NC b6 sung dich chiét LH v6i cdc nong d6 khac nhau sau khi tiét
trung duoc cho vao cac dia Petri (dwong kinh 6 cm) véi cling mot thé tich (4 mL). Cat miéng ndm
c6 duong kinh 2 mm ttr mép ria ciia khudn lac ndm A. niger dat vao gitra cac dia Petri. Thi nghiém
dwoc thuee hién véi sau cong thikc (hai DC): PC1 (0% NC + 0% LH), BDC2 (0,1% NC + 0% LH) va
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va cong thiec TN (0,1% NC +2,5% LH; 0,1% NC + 5% LH; 0,1% NC + 10% LH; 0,1% NC + 20%
LH). Moi cong thitc 1a mot dia va lap lai ba 1an. Sinh khoi kho ctia sgi ndm dwgc xac dinh sau khi
nuoi 6 28 °C trong bay ngay bang cach loc qua gidy loc va say & 55 °C sau 24 h. Hiéu luc tic ché,

IC (Inhibition Concentration) ctia ché pham 1én A. niger duogc tinh theo cong thirc [13]:

IC = [(Sinh kh6i ¢ cong thiic PC — Sinh khéi ¢ cong thic TN)/Sinh khoi ¢ cong thiee DC] x 100

banh gia kha ning khang nim A. niger ctia dich chiét 16 hoi két hgp v6i nanochitosan ¢ diéu
kién in vivo

Mau ctt hanh tim sach bénh dwoc rira béng nuwdc sach, khit trung bf“mg con 70% trong 3
min, rira lai bang nuwdc cat vo tring va d€ kho ¢ nhiét dd phong. Mau cti hanh tim da khtr tring
dugc lay bénh bang cach nhing vao huyén pht bao t&t A. niger v6i nong do 105 bao tir/mL. D&
kho tu nhién trong hai gi¢ va nhiing vao sau dung dich TN trong hai phat gom: BDC1 (0% NC +
0% LH), BPC2 (0,1% NC + 0% LH) va bon céng thiee TN (0,1% NC +2,5% LH; 0,1% NC + 5% LH;
0,1% NC +10% LH; 0,1% NC + 20% LH), 1ap lai ba lan & mdi cong thiec TN. Cho ct hanh tim da
lay bénh va xtt ly voi NC két hop véi dich chiét LH vao dia Petri da 16t gidy gitt am vo trung, boc
bang tti PE (c6 duc 16) va i ¢ 28 °C. Sau 2-3 ngay, bénh xuat hién. Ty 1é hu hong DI (%) (Decay
Index) duoc xac dinh ba ngay/lan theo cong thitc ctia Zhansheng va cs.[14].

DI=(1 x Ni+2 x N2+3 x N3) x 100/3 x N)
trong d6 N1, N2 va Ns 1an luot la s6 ci hu hong theo mie d6 1, 2 va 3 (mutc 1: hw hong Y4 ci; muke
2: hw hong Y42 ci; mtee 3: hw hong ¥4-% cu); N 1a tong s6 ca (Hinh 1).

Hiéu luc tee ché duoc tinh theo phan tram tic ché hu hong do ndm, PIFD (%) (Percentage
Inhibition of Fungal Decay); hiéu luc Gc ch& 50 va 90% (MIC - Minimum Inhibitory
Concentration) duoc tinh theo phuong trinh twong quan gitta nong d6 dich chiét LH két hop NC

va hiéu luc e ché' trong khoang néng d6 khao sat.

Hinh 1. Cac mic hu hong do théi mée den trén hanh tim
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23 Xwlyséliéu
Két qua TN dugc phan tich phuong sai mot nhan t6 ANOVA (Anova single factor) va so

sanh céc gia tri trung binh bang phuong phap DUNCAN (Duncan’s Multiple Range Test) trén phan
meém thdng ké SPSS, phién ban 20.

3 K&t qua va thio luin
3.1 K&t qua phén lap, dinh danh ndm A. niger giy bénh théi mdc den trén ca hanh tim

Sau bay ngay 0, caic mau ct hanh tim c6 vét bénh mdc den dién hinh & 25 °C. Qua phan
1ap bude dau, ching toi thu duoc hai chung nam va ky hiéu la A1 va A2. So sanh qua quan sat
dai thé€ va vi thé trén moi truong PDA va t&€ bao trén kinh hién vi, ching t6i nhan thay chung A2
twong d6ng cao hon vé hinh théi, mau sic khuan lac cling nhu ddc diém sinh bao tir véi ndm A.
niger theo quan sat cua Gautam va Bhadauria [15]. Tan ndm x&p, soi ndm phan nhanh mong dan
v€ phia ria tan ndm, c6 mau nau den t6i den. Bao tit phan sinh ¢6 dang hinh cau cé vach ngan, dinh

lai, canh bao ti trong su6t khong mau (Hinh 2).

Chting ndm mdc A16 duoc dinh danh bang phuong phap giai trinh tw mot phan gen ma
hoa cho tiéu phan ribosome 28S (28S rRNA). Két qua tra cttu qua BLAST SEARCH trén ngan
hang dit liéu gen ctia NCBI duwoc trinh bay trén Hinh 3.

Két qua so sanh trinh tu gen rRNA 28S ctia mau ndm A2 bang chwong trinh BLAST trén
NCBI cho thay trinh tu gen twong dong 100% véi mau A. niger ATCC16888. Két qua nay cho phép

két luan rang mau ndm A2 la mot chung thudc loai A. niger va dugc ky hiéu 12 A. niger A2.

i = > C . e - z %

Hinh 2. Ddc diém vi thé cua ching ndm A2
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AACAAGGTITTCCGTAGGTGAACCTGCGGAAGGATCATTACCGAGTGCGGGT
CCTTTGGGCCCAACCTCCCATCCGTGTCTATTGTACCCIGITGCTTCGGCGGG
CCCGCCGCTTGTCGGCCGCCGGGGGGGCGCCTCTGCCCCCCGGGCCCGTGC
CCGCCGGAGACCCCAACACGAACACTGTCTIGAAAGCGTGCAGICIGAGTTG
ATTGAATGCAATCAGITAAAACTTTCAACAATGGATCTCITGGTTCCGGCAT
CGATGAAGAACGCAGCGAAATGCGATAACTAATGTGAATTGCAGAATTCA
GIGAATCATCGAGTICTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGGG
CATGCCTGTCCGAGCGTCATTGCTGCCCTCAAGCCCGGCTITGTGTIGTIGGGTC
GCCGTCCCCCTCTCCGGGGGGACGGGCCCGAAAGGCAGCGGCGGCACCGC
GICCGATCCTCGAGCGTATGGGGCTTIGTCACATGCTCIGTA

Hinh 3. Két qua giai trinh ti gen 28S ctia ching ndm chiang A. niger A2

3.2 Anh huéng cta dich chiét 16 hoi két hop véi nanochitosan dén su sinh truéng ciia A.
niger A2 trén moi treong PDA

Anh huong ctia dich chiét LH két hop v6i NC dén su phat trién ctia A. niger A2 trén moi
treong PDA dwoc trinh bay trong Bang 1.

Két qua tir Bang 1 cho thdy dich chiét LH két hop v6i 0,1% NC anh huong dang ké dén s
phat trién ctia tan ndm A. niger A2 ¢ tat ca cdc ndng dd khao sat. So véi mau khong b sung 0,1%
NC (BC1) hodc ¢6 0,1% NC (BC2), duwong kinh tan ndm giam dan khi tdng ndng do dich chiét
LH trong moi truong nudi cdy. Nam méi bat dau phat trién ¢ cac cong thikc cé bs sung 2,5 va 5%
LH tuong ting sau hon hai va bon ngay theo doi, trong khi DPKTN ¢ cong thite DC2 da dat 1,33

Bang 1. Anh huong cua dich chiét 16 hdi két hop nanochitosan dén su sinh truong ctia A. niger A2
trén mdi treong PDA

Puong kinh tan ndm (cm) PIRG (%)
Cong thirc TN 2 ngay 4 ngay 6 ngday 8 ngdy 10 ngay 10 ngay
bCl 2,47 3,712 5,08 6,022 7,112 0
b2 1,33 2,94b 4,55 4,95 6,41 9,85
0,1% NC+2,5% LH 0,93¢ 2,71b 4,50 4,39¢ 6,03¢ 15,19
0,1% NC+5% LH 0d 1,45¢ 2,42¢ 3,214 3,804 46,55
0,1% NC +10% LH 0d 0d 0d 0e 0e 100
0,1% NC +20% LH 0d 0d 0d 0e 0e 100

Ghi chii: Céc gia tri trung binh duong kinh tan ndm theo ¢t ¢ cling chit cai la khong sai khdc ¢ méc y
nghia p <0,05.
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va 2,94 cm. Sau 10 ngay, DKTN ttr 7,11 cm (PC1) va 6,41 cm (PC2) giam xudng con 3,8 cm
(0 cong thiec 5% LH két hop 0,1% NC), nam bi ttc ché’hoan toan ¢ cong thirc ¢6 bd sung 10% LH
(Hinh 4).

Hiéu luc tec ché'su phat trién cua ndm A. niger A2 tang theo chiéu tang nong d6 LH khi két
hop véi 0,1% NC. Hiéu luc trc ché cao nhat 1a 6 nong d6 10% LH va thap nhat 6 nong d6 2,5%
LH tuong ting voi gia tri PIRG 1a 100 va 15,19%. Nong dd LH khi két hop v6i 0,1% NC e ché'toi
thiéu 50% (MICso) va 90% (MICw0) su phat trién ndm A. niger A2 trong mdi truong PDA tuong Ging
la 4,64 va10,27% (y=-0,39 x x2+ 12,91 x x —1,43; R2=0,94).

0,1% NC +5% LH 0,1% NC +10% LH 0,1% NC +20% LH

Hinh 4. Nam A. niger A2 sau 10 ngay nudi cdy trén moi trudng PDA 6 cac ndong dd dich chiét 16 hoi khac

nhau két hop véi nanochitosan ¢ 28 °C

38



Jos.hueuni.edu.vn Tap 132, S6 3B, 2023

3.3 Anh huéng caa dich chiét 16 hoi két hop v6i nanochitosan dén phat trién sinh khéi ctia
A. niger A2 trén moi trwong PDB

Anh huong ctia dich chiét LH két hop v6i 0,1% NC dén su phat trién cta A. niger A2 sau
bay ngay nudi cay trong moi truong PDB duoc trinh bay trén Hinh 5.

Két qua khao sat cho thay viéc bd sung dich chiét LH két hop véi 0,1% NC vao mdi treong
nudi cdy long PDB gay tic ché'rd rét dén sy phat trién cua soi ndm A. niger A2 va tac dung manh
hon so véi moi treong nudi cdy dédc (PDA). Sau bay ngay nu6i, khoi luong sinh khoi kho giam
(hiéu luc tc ché' (IC) tang) khi téng nong do dich chiét LH bd sung trong moi treong, giam gan
mot nira 6 cong thitc 2,5% LH va hon ndm 14n ¢ cong thie 5% LH so véi cong thire DC1. Nam A.
niger A2 bi ttc ché hoan toan trong moi truong PDB ¢6 bd sung 10% LH két hop 0,1% NC, hiéu
luc tie ché'la 100%. Néng do LH khi két hop 0,1% NC e ché t6i thiéu 50% (ICs0) va 90% (ICe0) sy
phat trién ndm A. niger A2 trong moi truong PDB tuong tng 1a 1,97 va 7,51% (y = — 0,33 x x2 +
10,35 x x + 30,96; R? = 0,96).

34  Anh huwong cta dich chiét 16 hoi két hop véi nanochitosan dén ty 1é hu hong ctia cu
hanh tim do A. niger A2 trong diéu kién in vivo

Kha nang trc ché ndm A. niger A2 gay bénh thdi moc den cua dich chiét LH két hop véi
0,1% NC trén ct hanh tim dwoc thé hién thong qua ty 1¢ hu hong (DI) (Bang 2). Két qua cho thay
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Hinh 5. Anh hwong cta dich chiét 16 hoi két hop nanochitosan dén sinh khoi ndm A. niger A2 sau
bay ngay nudi cay trén moi truong PDB ¢ 28 °C
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Bang 2. Anh hudng ctia dich chiét 16 hoi két hop véi nanochitosan dén ty 1é hu héng ctia ¢t hanh tim
do A. niger A2 trong diéu kién in vivo

Ty 1é hu hong, DI (%) o
Cong thic TN 3 ngay 6 ngdyy 9 ngrif 12 ngay 15 ngay Pigzg(a/;)
DC1 (0% NC+0% LH) 11,112 33,332 51,852 62,972 68,522 0

DC2 (0,1% NC+0% LH) 7,41b 14,82° 24,07° 37,03b 48,150 29,73

0,1% NC+2,5% LH 5,56 12,970 20,37° 31,48¢ 45,590 33,46

0,1% NC+5% LH 1,85¢ 741 12,96¢ 20,374 22,22¢ 67,57

0,1% NC +10% LH (5 0d 0d 5,56¢ 7,414 89,19
0,1% NC +20% LH 0 0d 0d 0f 0 100

Ghi chii: Cac gia tri trung binh DI theo cot c6 cing chit cai la khong sai khac & mitc y nghia p < 0,05.

ty 1é hu hong bang 1y nhiém nhan tao trén ct hanh tim chiu anh huwdng déng ké cta xt ly tao
mang bang dung dich LH két hop véi NC & cac nong dd khac nhau. Ty 1é hu hong do ndm A.
niger A2 trén cu hanh tim giam dan theo chiéu tang cua ndong d6 LH trong dich xtt ly. Sau 15 ngay
quan sét, ty 1& hu hong & mau DC1 1a 68,52%, cao gap 9,25 1an so véi cong thic 10% LH. Trong
khi d6, bénh khong xuéat hién ¢ ndng do xu 1y 20% LH két hop véi 0,1% NC (Hinh 6). Gia tri
MICso va MICo trrong ttng la 3,19 va 10,64% (y =— 0,26 x x2 + 8,96 x x + 24,12; R2=0,95).

Hiéu qua tic ché ctia chitosan véi cdu triic nano duoc tao ra bang phuong phap gel ionic
dén sy sinh treong va phat trién sinh khoi ctia ndm gay bénh than thu sau thu hoach ¢ diéu kién
in vitro trén chudi, thanh long va du du da dwoc cong bo [6]. Trén moi treong nhan tao PDA va
PDB, ch& phdm NC duoc tao ra bang phuong phap tao gel ionic ctia chiing t6i ciing da thé hién
hiéu qua r6 rét trong khang nam Collectotrichum gloeosporiodes gay bénh than thw trén 6t [7],
Collectotrichum acutatum gay bénh than thw trén ca chua [9] va Fusarium solani gay thoi qua ca
chua [8]. Cac nghién cttu trén cho thady NC déu cé tac dung tic ché phat trién dang ké cac doi
twong ndm bénh khac nhau trong khoang nong do 0,2-0,8%. Trén d6i twong A. niger gay bénh
thoi moc den & hanh tam, NC dugc tao ra bang phuong phap gel ionic véi twong téc ctia séng siéu
am co kich thudce va trang thai nano 6n dinh cho hiéu qua ttc ché€ phat trién hoan toan 6 ngudng
ndng dd 0,2-0,4%. Déng thoi, trong mdi trieong PDB, do tac nhan ttc ché phan tan va tiép xtc dé
dang hon v6i ndm nén hiéu luc trc ché€ cao hon trong moi truong dac (PDA) [10]. Tac dung cua
NC dén cac loai ndm bénh chu yéu theo co ché tuwong tac triee tiép ctia cdc nhém NHs* ¢6 trong
cau truc chitosan 1én bé mat mang t&€ bao ndm cd trong cau truc chitosan 1én bé mat mang t&'bao
nam (hinh thanh cac phtic polyelectrolyte gitta chitosan v6i nhém mang dién tich am trén bé mat
t&'bao) gy ro ri, thay doi vat bén trong t€'bao (tinh tham thay doi, co rut nguyén sinh chat). Bén
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0,1% NC +5% LH 0,1% NC +10% LH 0,1% NC +20% LH

Hinh 6. Anh huwong cta dich chiét 16 hoi két hop nanochitosan dén sy phat trién bénh théi den do
A. niger A2 trén ct hanh tim sau 15 ngay bao quan ¢ 28 °C

canh d6, chitosan c6 thé gay ton thuong truc tiép mang té'bao, anh hudng dén tinh toan ven cua
t&'bao gay trc ché phat trién nam [16, 17, 6].

Hoat tinh khang ndm cua dich chiét tir 1a LH ¢ diéu kién in vitro da dwoc mot sO tac gia
cong bd. Ché& pham tir dich chiét CH c6 tac dung ttc ché khac nhau dén su phét trién ndm bénh
Botrytis gladiolorum, Fusarium oxysporum f.sp. gladioli, Heterosporium pruneti va Penicillium gladioli
trong moi trieong dac Czapek [18], Penicillium digitatum va Botrytis cinerea & moi truong PDA [3]
va A. niger va Candida albicans & moi truong ddc Sabouraud (SDA) [4]. Nhitng khac biét vé kha
nang khang nadm cuaa dich chiét tir 1a LH c6 thé 1a do thanh phan va hoat tinh ctia mét s6 hoat
chat ¢ tinh khang ndm truc tiép va gian tiép nhu anthraquinone, saponin, salicylic acid,
acemannan va aloe-emodin, c6 trong dich chiét phu thudc vao phwong phép chiét xuat, loai dung
moi va loai LH duoc sit dung [19]. Nhu vay, v6i kha nang phan tan tot caa NC trong cac moi
truong khac nhau, két qua TN khang ndm A. niger A2 ctia chting t6i bang ché pham dich chiét
LH két hop v6i NC thu dugc ¢ diéu kién in vitro hoan toan twong dong véi cac nghién ctru kha
nang khang ndm riéng ré cua cac tac gia da cong bd & trén.
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O diéu kién in vivo, kha nang khang cac loai ndm bénh khac nhau duy tri chat lwong rau
qua sau thu hoach ctia nanochitosan va dich chiét LH ciing da duoc khao sat [3, 10, 6]. Voi ddc
tinh tao mang cao trén bé mat rau qua, dich chiét LH khi két hop véi chitosan khong chi tao ra
mot 16p mang ban tham, cd tac dung diéu hoa trao d6i khi va hoi nudc, lam chdm qua trinh chin
ma con tc ché phat trién ndm bénh trén rau qua, gitup kéo dai thoi gian bao quan [11]. Két qua
nghién cttu chitng to xtt Iy tao mang bang dich chiét LH két hop véi NC c6 téac dung tie ché'rd rét
1én sy phat trién bénh théi moc den do ndm A. niger A2 trén ct hanh tim théng qua ty 16 hu hong
do nhiém nadm bénh. Tuy nhién, khac véi su sinh trudng va phat trién bénh do ndm dwoc lay
nhan tao tir cac vét ton thuong trén mot s6 loai qua, tdc dung tic ché phat trién bao tir nam A.
niger A2 trén bé mét cu hanh tim ¢ diéu kién in vivo cuia dich chiét LH két hop véi NC yéu hon
so voi ¢ diéu kién in vitro. Hiéu qua khang ndm cua dich chiét LH két hgp véi NC & diéu kién in
vivo ¢6 thé tac dung tryc tiép 1én bé mat t&' bao ndm cua NC hay tac dung trc ché phat trién cua
mot s6 thanh phan c6 tinh khang ndm trong dich chiét LH. Bén canh d6, NC con ¢6 tdc dung nhu
mot chat kich khang ngoai bao, tao ra sttc d€ khang & vat ch (ct hanh tim) bang co ché kich thich
tang cuong sinh tong hop mot s6 enzyme phong vé nhu chitinase, p-1,3-glucanase va
phenylalanine ammonia-lyase (PAL) [20]. Tuy vay, do tiép xac v6i mdi truong dinh dudng toi
thich ¢ ct hanh tim sau thu hoach khi 1ay bénh nhén tao, ndm A. niger A2 phat trién nhanh hon
trén bé mat ct, tac dung tic ché cua dich chiét LH két hop NC kém hon so véi diéu kién in vitro

c6 thé duoc ly giai.

4  Kétluan

Nhiing két qua dat duoc trong nghién cttu nay cho thay dich chiét 16 hoi két hop véi
nanochitosan déng vai tro nhw 1a mot chat e ché hiéu qua ndm bénh théi moc den trén ct hanh
tim sau thu hoach. Dich chiét 16 héi véi nong dd 20 va 10% két hgp véi 0,1% nanochitosan c¢é kha
nang e ché hoan toan su phat trién ctia ndm A. niger A2 twong tGng voéi diéu kién in vitro va in
vivo. C6 thé han ché& 50% ty 1é hu hong do nhiém bénh trén ca hanh tim sau thu hoach trong
treong hop bi moc den xadm nhap khi xtt ly ¢t hanh tim v6i dich chiét 3,19% 16 hoi két hop véi

0,1% nanochitosan.
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