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TOM TAT

Nghién ctru da khao sat kha nang khang ndm Colletotrichum acutatum L2gay bénh than thw hai qué ca chua
sau thu hoach ctia nanochitosan & ca diéu kién in vitro va in vivo. Két qua nghién ctru chirng minh rng nanochitosan
¢6 kha nang trc ché sw ndy mam clia bao t&r C. acutatum L2 va han ché sy sinh trwdng va phat trién cia ndm. Hiéu
Iwc &c ché 50% va 90% dwdrng kinh tan ndm, sinh khéi kho dat dwoc twong (rng véi cac ndng d6 nanochitosan 0,75
g/l va 1,53 g/l, 0,46 g/l va 1,1 g/l. Ndng dd nanochitosan 1,6 g/ltr'c ché hoan toan sy sinh trwdng, phat trién cta C.
acutatum L2. O digu kién in vivo, nanochitosan c6 kha ndng han ché sw phat trién gay bénh ctia C. acutatum L2 trén
quéa ca chua, sau 10 ngay, ndéng do6 4 g/l cé kha nang trc ché 76% su phat trién clia dwong kinh vét bénh, gia tri
MICso dat dworc & ndng dd nanochitosan 1,14 g/l.

Tl khoéa: Colletotrichum acutatum, hiéu lwc (rc ché, nanochitosan, than thw.

Antifungal Ability of Nanochitosan against Colletotrichum acutatumL2
in Post Harvest Tomato Fruit

ABSTRACT

This study examined the antifungal effect of nanochitosan on Colletotrichum acutatum L2 isolated from
anthracnose infected tomato both in vitro and in vivo. The results demonstrated that nanochitosan inhibited the spore
germination and the growth of C. acutatum L2. Inhibitory effect of 50% and 90% mycelial diameter and dry biomass
was achieved at the nanochitosan concentration of 0.75 g/l and 1.53 g/l, 0.46 g/l and 1.1 g/l, respectively.
Concentration of 1.6 g/l nanochitosan completely inhibited the growth of C. acutatum L2. In in vivo, nanochitosan
could control the growth of C. acutatum L2 on tomato fruits. After 10 days, the nanochitosan concentration of 4 g/l
inhibited 76% the development of lesion diameter and MICso was achieved at concentration of 1.14 g/l.

Keywords: Anthracnose, Colletotrichum acutatum, inhibitory effect, nanochitosan.

Bénh than thu giy hai trén ca chua truée
va sau thu

1. DAT VAN DE

hoach cha yéu do nim

Ca chua (Lycopersicon esculentum Mill) 1a
mot trong nhiing loai rau &n qua cé gia tri dinh
dudng va gia tri kinh t& cao. Tuy nhién ca chua
thuong gidp mot s6 bénh anh hudng t6i nang suat
va phdm chét cia qua sau thu hoach. Bénh than
thu 1a mot trong nhiing bénh thuong gap 6 nhiéu
viing tréong ca chua trén thé gi6i va gay hai
nghiém trong déi véi ca chua (Bailey et al., 1992).

Colletotrichum spp. gy ra. Nam thuong xam
nhiém va gay hai ti khi qua con non nhung sé
phat trién va giy hai manh trong thoi gian thu
hoach, van chuyén va tiéu thu. D& han ché& bénh
than thu phat trién trén rau qua sau thu hoach,
ngoai viéc han ché tén thuong trén qua thi viéc
xt 1y bing cac loai hoa chit diét ndm nhu
Benomyl va Thiabendazole (TBZ) thudng duge
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ap dung (Bailey et al., 1992; Vi Triéu Maén,
2007). St dung cac thuéc trit ndm héa hoc
phong trtt bénh rit c6 hiéu qua va thuan lgi
nhung viéc lam dung chiing qua mtic d& anh
hudng dén an toan vé sinh thuc phim, dén stc
khde ctia con ngudi ciing nhu gay 6 nhiém méi
truéng va nhanh chéng hinh thanh cac dong
nim c6 kha ning khang thudc.

Chitosan, mo6t polymer tu nhién khong déc
hai, dé phan huy, dé tuong hgp sinh hoc, ¢6 kha
nang khang khuén, khang ndm nhung khéng
hoa tan trong nudc nén kha ning ing dung con
nhiéu han ché. Nanochitosan dugc tao ra bang
cac phuong phap khac nhau, c6 kich thuéc rat
nhé (nanomet), dién tich va dién tich bé mat 1én
nén hiéu qua khang ndm vugt tréi hon nhiéu so
v0i1 chitosan (Zahid et al., 2012; Mustafa et al.,
2013). K&t qua nghién ctiu budec ddu cua ching
t61 da cho th4y, nanochitosan dugc tao ra bing
phuong phap tao gel ionic c¢6 hiéu qua dang ké
trong phong trd nadm C. gloeosporioides gay
bénh than thu trén 6t (Nguyén Cao Cudng et
al., 2014). Trong bai bao nay, ching t6i trinh
bay ké&t qua phan lap va dinh danh nam C.
acutatum (mau L2) tif qua ca chua bi bénh,
dong thoi khao sat kha nang tc ché nam C.
acutatum gy bénh than thu trén ca chua cua
nanochitosan & diéu kién in vitro va in vivo.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctu

Qua ca chua c6 vét bénh dién hinh dude thu
thap tai chg ddu méi rau qua Bai DAu, thanh
phé Hué dé phan lap ndm. Qua ca chua khde
tuong dong vé mau séc, kich thude, khong bi xay
xat, khong c6 ddu hiéu tén thuong co hoc.

Nanochitosan duge chuén bi bing phuong
phap tao gel ionic véi sodium tripolyphosphat
(Nguyén Cao Cuodng et al., 2014). Nho tu tu
STPP 0,25% (w/v) vao dung dich chitosan nong
d6 0,5% (w/v), pH 4,0 trén may khudy ti véi toc
d  1.500
tripolyphosphat la 6/1.

Mbéi truong PDA (250 g khoai tay, 20 g
dextrose, 20 g agar) va PDB (250 g khoai tay, 20

vong/phut, ty 1& chitosan/
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g dextrose) dudc dung dé khao sat anh hudng
ctia nanochitosan dén sy sinh truéng va phat
trién cta ndm C. acutatum L2.

2.2, Phuong phap nghién citu

2.2.1. Phan Il4ap va dinh danh loai ndm C.
acutatum gay bénh than thu trén ca chua

Mbéi trudng PDA duge dung dé phan lap
ndm ti ca chua. Dua vao hinh thai, mau séc
khuén lac, dic diém bao t, so bo tuyén chon ra
mau ndm nghi ngo 1a C. acutatum. Mau ndm
nay dugde dinh danh bing phucng phap khuéch
dai (PCR), gidi trinh tu gene ma hoa 28S rRNA
va tra cttu bang cong cu BLAST (NCBI).

Hinh 1. Mau ca chua
bi nhiém bénh than thu

2.2.2. Anh hudng ctia nanochitosan dén su
phat trién cua C. acutatum trén méi
truong PDA

Mbi truong PDA c6 chtia cac ndéng do
nanochitosan (0 g/l - déi chiing; 0,2 g/1, 0,4 g/1, 0,8
g/l va 0,16 g/l) dudc d6 vao cac dia petri dudng
kinh 9 cm (14 ml/dia), 1ap lai 3 14n 6 mdi cong
thic. Tu ria tdn nadm C. acutatum thuin ching
(sau khi nudi cdy 7 ngay & 28°C), cidt manh ndm c6
duong kinh 2 mm dat vao tAm cac dia moi truong
chtia nanochitosan da chuén bi sdn, nudi cdy 6
28°C. Theo doi va do duong kinh tan nam (OKTN),
2 ngay/lan bing thudc kep dién ti. Hiéu luc tic ché
dugc tinh theo ty 1& phan trim (%) tic ché su phat
trién cta dudng kinh tan ndm, PIRG (%)
(Percentage Inhibition of Radial Growth); Hiéu luc
tc ché 50% va 90% (MIC_Minimum Inhibitory
Concentration) dugc tinh theo phuong trinh tuong
quan gitia néng d6 nanochitosan va hiéu luc tc
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ché& trong khoang néng do khao sat (Al-Hetar et
al., 2010). Mtc d6 tién trién bénh duge xac dinh
theo dudng cong tién trién bénh AUDPC (Area
Under Disease Progress Curve) theo Campbell
and Madden (1990).

2.2.3. Anh huéng ciia nanochitosan dén su
phat trién sinh khéi cua nam C. acutatum
trén méi truong PDB

Cét manh ndm c6 dudng kinh 2mm ti mép
ria cua tan nadm C. acutatum dit vao gitia cac dia
petri c6 chita 5 ml méi trusng PDB véi cac nong do
nanochitosan (0 g/l - déi chiing; 0,1 g/1; 0,2 g/1; 0,4
g/l, 0,8 g/l va 1,6 g/1), mdi nong do lap lai 3 lan.
Sau khi nuéi 6 28°C trong 7 ngdy, thu sinh khéi
clia ndm bang cach loc qua gidy loc va say & 55°C
cho dén khi khéi lugng khéng d6i. Xac dinh hiéu
Iyc tic ché ctia nanochitosan dén sinh khéi nam C.
acutatum (Al-Hetar et al., 2011).

2.2.4. Anh hudng ctia nanochitosan dén su
nay mam cua bao tir nAm C. acutatum

Nghién ctiu anh hudng cta nanochitosan
dén su nady mam bao ti nadm bénh dudc tién
hanh trén lam kinh 16m theo phuong phap cua
Cronin et al. (1996). Dung 20 pl méi trusng PDA
sau khi tiét trung, lam ngudi va phoi tron véi
nanochitosan & cac néng do (0 g/l - d6i chiing;
0,2 g/l; 0,4 g1, 0,8 g/l va 1,6 g/l) cho vao phan
16m ctia lam kinh, 3 1an lip lai. D& yén 15 phuit,
tiép tuc cho 5ul huyén phu bao ti nong do 10°
bao ti/ml 1én lam, day lam kinh va 1 6 28°C. Ci
mdi gid mét 1an, quan sat dudi kinh hién vi dién
v6i do phéng dai 40X & 4 vi trudng, méi vi
truong 50 bao ti, xac dinh s6 bao ti ndy mam.
Mbt bao ti duge xem 13 da ndy maAm khi chiéu
dai 6ng mAm xuit hién dai hon chinh né. Ty 1&
tic ché nay mam cta nanochitosan 1én bao ti C.
acutatum dugc tinh theo cong thic: Ty 1é tc ché&
(%) = [(Téng s6 bao ti ndy mam & céng thic PC
- Téng s6 bao tit ndy mam & céng thic TN)/Tong
s6 bao tli ndy mam & cong thiic DC] x 100.

2.2.5. Anh hudng ctia nanochitosan téi kha
néing giy bénh ctia ndm C. acutatum & diéu
kién in vivo

Qua ca chua khée dugdc ria bang nuéc sach,
khii trung bing con 70° trong 3 phit, ria lai

bing nude cat vo trung va lam kho & nhiét d6
phong (28 + 2°C). Tao 2 vét thuong gidng nhau
bing dau kim vo tring (1 x 1 mm) va lay bénh
bang cach cho vao mdi vét 10 pl huyén phu bao
tiC. acutatum nong d6 10° bao ti/ml. D& kho tu
nhién trong 2 gid, nhing vao cac dung dich
nanochitosan c6 nong d6 0% (d6i chiing), 0,5 g/l; 1
gfl; 2 g/l va 4 g/l trong 150 gidy, lap lai 3 14n 6
mdi noéng dd khao sat. Cho qua da lay bénh va xu
1y v6i nanochitosan vao khay gitt 4m, boc bang
tii PE (c6 duc 16) va 1t 6 28°C. Do duong kinh vét
bénh 2 ngay/lan bang thudc kep dién ti va xac
dinh hiéu luc tc ché, mic d6 tién trién bénh.

2.2.6. X1t Iy sé liéu

Cac s6 liéu thi nghiém dudc xt 1y bang
phan tich phuong sai ANOVA dé xac dinh su sai
khac gitia cac gia tri trung binh, c¢6 § nghia véi
do tin cay p<0,05, st dung phan mém SAS 9.13.

3. KET QUA

3.1. Phan lap va dinh danh nidm C.
acutatum

Ti cac qua ca chua hong bi bénh da phan
lap duge 2 mau nam ky hiéu 1a L1, L2. Két qua
so sanh cho thay méu L2 c¢6 mtic tuong déng cao
nh&t vé hinh thai, mau sic khuén lac ciing nhu
dac diém sinh bao ti v6i ndm C.acutatum. Trén
moi truong PDA, tdn nidm x6p, s¢i ndm phan
nhanh mdéng din vé phia ria tdn ndm, c6 mau
tring héng t6i mau tring xam. Bao td phan
sinh hinh tru, dinh tron, trong suét.

MAau ndm L2 dugc dinh danh béng phuong
phap gidi trinh tu mot phan gen ma hoa cho
tiéu phan ribosome 28S (rRNA 28S), trinh tu
nucleotide cia ndm L2 dudc trinh bay nhu sau:

ACACACCGCCCGTCGCTACTACCGATT
GAATGGCTCAGTGAGGCTTTCGGACTGGCC
CAGAGAGGCGGGCAACCGCCACTCAGGGC
CGGAAAGTTATCCAAACTCGGTCATTTAGA
GGAAGTAAAAGTCGTAACAAGGTCTCCGTT
GGTGAACCAGCGGAGGGATCATTACTGAGT
TACCGCTCTATAACCCTTTGTGAACATACCT
AACCGTTGCTTCGGCGGGCAGGGGAAGCCT
CTCGCGGGCCTCCCCTCCCGGCGCCGGCCC
CCACCACGGGGACGGGGCGCCCGCCGGAG
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GAAACCAAACTCTATTTACACGACGTCTCTT
CTGAGTGGCACAAGCAAATAATTAAAACTT
TTAACAACGGATCTCTTGGTTCTGGCATCG
ATGAAGAACGCAGCGAAATGCGATAAGTAA
TGTGAATTGCAGAATTCAGTGAATCATCGA
ATCTTTGAACGCACATTGCGCTCGCCAGCA
TTCTGGCGAGCATGCCTGTTCGAGCGTCAT
TTCAACCCTCAAGCACCGCTTGGTTTTGGG
GCCCCACGGCACACGTGGGCCCTTAAAGGT
AGTGGCGGACCCTCCCGGAGCCTCCTTTGC
GTAGTAACTAACGTCTCGCACTGGGATTCG
GAGGGACTCTTGCCGTAAAACCCCCAAATT
TTTTACAGGTTGACCTCGGATCAGGTAGGA
ATACCCGCTGAACTTAAGCATATCAATAAG
CGGAGGAAAAGAAACCAACAGGGATTGCCC
CAGTAACGGCGAGTGAAGCGGCAACAGCTC
AAATTTGAAATCTGGCCCCAGGCCCGAGTT
GTAATTTGCAGAGGATGCTTTTGGCGCGGT
GCCTTCCGAGTTCCCTGGAACGGGACGCCA
TAGAGGGTGAGAGCCCCGTACGGTTGGACA
CCAAGCCTTTGTAAAGCTCCTTCGACGAGT
CGAGTAGTTTGGG

Két qua so sanh trinh tu gen rRNA 28S cua

mau ndm L2 bang chuong trinh BLAST trén
NCBI cho thay trinh tu gen tuong déng 100%

v6i mau C. acutatum AJ301964. Két qua nay da
cho phép két luan rang mau nadm L2 1a loai C.
acutatum, ky hiéu la C. acutatum L2.

3.2. Anh huéng clia nanochitosan dén su
phat trién cta C. acutatum L2 trén moéi
truong PDA

Anh hudng ctia nanochitosan dén su phat
trién cta C. acutatum L2 trén méi trudng PDA
dugc thé hién qua bang 1.

Két qua tit bang 1 cho thay nanochitosan
anh hudng dang ké dén su phat trién caa tan
nam 4§ tat ca cac néng do6 khao sat, so véi DC,
DKTN giam dan khi néng d6 nanochitosan tang
lén. Sau 4 ngay, ndm méi bat ddu phat trién &
cac cong thic c¢6 bd sung 0,8 g/l nanochitosan
trong khi DKTN 6 DC da dat 3,48 cm va sy sinh
trudng cta nadm bi tc ché& hoan toan 6 noéng do
nanochitosan 1,6 g/l. Sau 10 ngay, DKTN tu
7,20 cm (PC) gidm xudng con 3,56 cm
(nanochitosan 0,8 g/l), tuong tng v6i hiéu luc te
ché& dat dén 50,56%. Gia tri MIC,, va MIC,,
tuong ting 12 0,75 g/l va 1,563 g/l (y = -18,07x> +
92,36x - 8,95; R?=0,971).

Hinh 2. Hinh thai khuin lac trén méi truong PDA va dic diém vi thé cta chung L2

Bang 1. Anh hudng ctia nanochitosan dén sy sinh truéng

cla tan ndm C. acutatum L2 trén méi truong PDA

Puwong kinh tan ndm (cm)

Néng do PIRG (%)

hit i 10 ngs AUDPC
nanochitosan (g/l) 2 ngay 4 ngay 6 ngay 8 ngay 10 ngay ngay

0 (BC) 1,61° 3,48° 4,95° 5,88° 7,20° 0,00 898,40°

0,2 1,50° 3,18° 4,79% 5,65 6,55 9,03 846,96°

0,4 1,33° 3,01° 4,63° 5,45° 6,28° 12,78 810,96°

0,8 0,00° 0,73¢ 2,05° 2,87¢ 3,56° 50,56 356,72°

1,6 0,00° 0,00° 0,00° 0,00° 0,00° 100 0,00°

Ghi chu: Céc gia tri trung binh duong kinh tan nam, AUDPC theo c6t c¢6 cung chit cai la khéng sai khac 6 miic y nghia p<0,05.
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3.3. Anh huéng ctia nanochitosan dén sy
phat trién sinh khéi cia ndm C. acutatum
L2 trén moi truong PDB

Anh hudng ctia nanochitosan dén su phéat
trién sinh khéi ctia C. acutatum L2 sau 10 ngay
nudi trong moéi truong PDB duge biéu dién &
hinh 3.

Két qua khao sat cho thiy viéc bd sung
nanochitosan vao méi truong PDB gay tic ché
rd rét dén su phat trién sinh khéi cia ndm C.
acutatum L2 va tac dung manh hon so v6i moi
truong PDA. Sau 7 ngay nudi c4y, khéi lugng
kho ctia ndm thu dugc ty 1é nghich véi nong do
nanochitosan trong méi truong. Khéi lugng
khé cia ndm giam hon mot ntia 6 nong dd 0,4

g/l va gin 6 1an & noéng d6 0,8 g/l so véi DC.
Hiéu luc tic ché& ctia nanochitosan téi sy phat
trién sinh khéi ctia ndm th&p nhét 6 nong d6
0,1 g/l (11,19%) va & néng d6 1,6 g/l ndm
khong phat trién dudc trong méi truong (c
ch& 100%). Gia tri MIC,, va MIC,, tuong ting
1a 0,46 g/l va 1,1g/1 (y = -54,65x> + 149,9x -
0,26; R* = 0,987).

3.4. Anh huéng ctia nanochitosan dén kha
ning nay maAm cua bao t& nam C.
acutatum L2

Anh hudng ctia nanochitosan d&n kha ning
ndy mam nadm C. acutatum L2 dudc trinh bay &
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Hinh 3. Hiéu lyc tic ché& ctia nanochitosan dén sy phat trién sinh khéi

ctia nim C. acutatum L2 sau 7 ngay nudi cay, 6 28°C

Ghi chii: Céc gia tri trung binh sinh khéi khéng cé cting chii cai thuong la khéng sai khéc 6 miic y nghia p < 0,05

Bang 2. Anh huéng ctia nanochitosan dén su nay mam

cua bao ti nam C. acutatum L2

Ty 1& nay mam cla bao tir (%)

Hiéu lwc tre ché Hiéu lwc trc ché

Ndng d6 nanochitosan (g/l)

7 giov 12 giov sau 7gio’ (%) sau 12 gio (%)
0,0 (BC) 74,00° 100,00° 0,00 0,00
0,2 34,50° 92,50° 53,37 7,50
0,4 13,83° 71,83° 81,31 28,17
0,8 0,00° 10,83¢ 100 89,17
1,6 0,00° 0,00° 100 100

Ghi chi: Céc gi4 tri trung binh theo cot c6 ciing chii cai la khéng sai khac ¢ miic ¥ nghia p<0,05.
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Bang 3. Anh huéng ctia nanochitosan dén kha nang gy bénh

cua nam C. acutatum trén qua ca chua

Buwéng kinh vét bénh (cm)

Nong do PIRG (%)

nanochitosan (g/l) 10 nga AUDPC
9 2 ngay 4 ngay 6 ngay 8 ngay 10 ngay ngay

0 (BC) 0,32° 0,84° 1,67° 2,15 2,83° 0 300,48°

0,5 0,17%® 0,52° 1,16° 1,78° 2,18° 22,97 222,58°

1,0 0,03 0,50° 0,80° 1,22° 1,33° 53,00 154,17°

2,0 0,0° 0,28° 0,51¢ 0,69° 0,92¢ 67,49 93,39°

4,0 0,0° 0,11° 0,34° 0,48° 0,66° 76,68 60,93°

Ghi chi: Céac gia tri duong kinh vét bénh, AUDPC theo ct cé ciing chii cai la khéng sai khéc ¢ mic ¥ nghia p < 0,05.

T bang 2 cho thay, sau 7 gié va 12 gio, ty
1é¢ ndy mam bao ti nadm C. acutatum L2 giam
dang ké trong khoang nong d6 nanochitosan tit
0,2-1,6 g/l so v6i DC. Miic d6 anh hudng c6 xu
huéng ting manh & cac néng d6 nanochitosan
0,4-0,8 g/1 va bao ti ndm khéng nay mam 6
nong dd nanochitosan 1,6 g/l.

3.5. Anh huéng ctia nanochitosan dén nim
C. acutatum L2 trén qua ca chua & diéu
kién in vivo

Anh hudng ctia nanochitosan d&n kha ning
giy bénh cia ndm C. acutatum L2 trén qua ca
chua dugc thé hién 6 bang 3.

Két qua tu bang 3 cho thay dudng kinh vét
bénh & tat ca cAc mau cé xu 1y nanochitosan véi
cac néng do tuong tng tai cac thoi diém khéc
nhau déu gidm dang k& so v6i mAu DC. Onédng
d6 nanochitosan 2 g/l, sau 4 ngay vét bénh méi
hinh thanh va sau 10 ngay duong kinh vét bénh
6 nébng @6 4 g/l nhé hon 4 1an so véi mau DC,
giam tu 2,83 cm (PC) xuéng con 0,66 cm
(nanochitosan 4 g/l). Gia tri MIC;, tuong tng
1,14 g/l (y = -8,41x> + 52,28x + 1,34: R2=0,977).

4. THAO LUAN

Hiéu qua tc ché cta chitosan va dan xuat
nanochitosan t6i sy sinh trudng cua tan niam,
ndy mam cta bao ti, hinh thanh sinh khéi cta
nam gay bénh than thu 6 diéu kién in vitro trén
qua ca chua, chudi, du du va thanh long da dudc
cong bé (Munoz et al., 2009; Zahid et al., 2012;
Mustafa et al., 2013). Cac nghién ctu trén cho
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thay chitosan va nanochitosan déu c6 tac dung
tc ché dang ké cac ddi tugng ndm bénh khac
nhau trong khoang néng d6 0,5-2%, doéng thoi
nanochitosan véi cac kich thuée hat khac nhau
déu c6 hiéu qua tc ché phat trién n4m bénh tot
hon so véi chitosan théng thudng. Co ché tac
dung cua chitosan va nanochitosan 1én cac loai
nidm bénh ciling da dudc danh gia 6 cac mtic do
khac nhau va dude giai thich theo co ché tuong
tac truc tiép cua nhém NH,* c6 trong cau tric
chitosan 1én bé mit mang t€ bao ndm (Hinh
thanh cac phtc polyelectrolyte gitia chitosan véi
nhém dién tich Am trén bé mait t& bao) gay ro ri,
thay d6i vat chit bén trong té bao (tinh thim
thay d6i, co rut nguyén sinh chat). Ngoai ra
chitosan va din xudt nanochitosan c6 thé gay
tén thuong truc tiép mang té& bao, anh hudng
dén tinh toan ven cua t& bao gay tic ché phat
trién ndm (Hernandez et al., 2011; Zahid et al.,
2012). Nhu vay, két qua khang nam C.
acutatum L2 cta ching t6i bang ché phim
nanochitosan thu dugc 6 diéu kién in vitrola
phu hgp véi cac nghién ctiu kha ning khang
nidm cua chitosan va nanochitosan cua cac tac
gid d& cong b & trén.

O diéu kién in vivo, k&t qua nghién ciiu
chiing t6 nanochitosan c6 tac dung tic ché rd rét
dén mic d6 tién trién cta ndm C. acutatum L2
trong truong hdp ching xdm nhap vao qua ca
chua. Két qua 14 t6t hon so véi chitosan (Munoz
et al.,, 2009) va phu hop véi két qua da dude
cong bd trén d6i tugng ndm than thu cua
nanochitosan trén xoai va chudi, du du va thanh
long (Zahid et al., 2012). Tuy nhién, tac dung tGc
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ché& phat trién ndm C. acutatum L2 trén ca chua
bing lay bénh nhén tao cta nanochitosan yéu
hon so véi diéu kién in vitro. K&t qué cling cho
th4y dung dich nanochitosan cé kha ning tao ra
mot 16p mang ban tham, c6 tac dung diéu hoa sy
trao d6i khi, gidm qua trinh thoat hoi nudc va
lam cham qua trinh chin (khéng dugc trinh
bay). Bén canh d6, ngoai tac dung truc tiép lén
bé mit t&€ bao nam, chitosan con cé tic dung
nhu mot chit kich khang ngoai bao, ¢ thé tao
ra stic dé khang & vat chii (qua) bing co ché kich
thich ting cudng sinh téng hop mot s6 enzyme
phong vé nhu chitinase, f-1,3-glucanase,
phenylalanine ammonia-lyase (PAL) (Asgar et
al., 2012). Tuy vay, v6i mdi trudng dinh dudng
to1 thich trén qua ca chua sau thu hoach, ndm
C. acutatum L2 phéat trién thuan loi bén trong
vét bénh nhan tao, tac dung tc ché cua
nanochitosan kém hon so véi diéu kién in vitro
¢6 thé dugc ly giai.

5. KET LUAN

C. acutatum L2 la tac nhin giy bénh than
thu trén ca chua. Nanochitosan c¢6 kha nang tc
ch& manh mé dén su sinh truéng ctia tan nam,
su nay mam caa bao ti, su phat trién sinh khéi
ctia ndm C. acutatum L2 cling nhu han ché& su
phat trién, gay hai clia ndm trén qua ca chua.
Gia tri MIC,, va MIC,, cia nanochitosan véi su
sinh truéng cla tan ndm, su phat trién sinh
khéi ndm ctia ndm C. acutatum L2 tuong ting la
0,75 g/l va 1,563 g/l, 0,46 g/l va 1,1 g/l. Sau 10
ngay, dung dich 4 g/l nanochitosan c6 kha ning
tic ch& 76% su phat trién ciia dudng kinh vét
bénh, gia tri MIC,, dat dugc & ndéng do
nanochitosan 1,14 g/1.
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