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TOM TAT

Nghién ctru nay dugc thuc hién nham danh gia kha nang khang nam ciia nanochitosan két hop
axit propionic (PA) trong viéc irc ché su sinh trudng va phat trién cua nAm Fusarium solani & diéu kién
in vitro va in vivo. Su két hop ciia nanochitosan véi PA thé hién kha niang khang ndm F. solani cao hon
S0 V&i st dung don 1¢ PA. Nong do cac chat sir dung cang cao, kha ning khang nam cang cao. O diéu
kién in vitro, nong do PA 0,16% wc ché hoan toan sy sinh truong va phat trién ciia nam F. solani trong
khi PA 0,04% c6 kha ning @c ché trén 50% sy phat trién cua ching. Su két hop nanochitosan & cac
ndng d6 khac nhau 0,01%, 0,02% va 0,04% vdi PA 0,04% kim ham manh mé& sy phat trién cua nim
bénh. Nong d6 0,01% nanochitosan két hop PA 0,04% da tic ché hoan toan sy nay mam cia nim sau
24 gio. Nam khong thé phat trién & ndng do nanochitosan 0,04% két hop PA 0,04%. O diéu kién in
vivo, nanochitosan 0,4% két hop PA 0,04% gay tc ché 1én dén 62,16% su phat trién dudng kinh vét
bénh trén ca chua nhiém F. solani. Co thé thay rang, nanochitosan két hop PA d nang cao kha ning
khang ndm cua nanochitosan.

Tir khéa: axit propionic, bao quan ca chua, bénh sau thu hoach, Fusarium solani, nanochitosan
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1. MO PAU

Trong céc loai thudc chi Fusarium gy thdi qua ca chua sau thu hoach, F. solani dugc
ghi nhén 14 loai dién hinh, chiém 34%. Cac soi nAm F. solani c6 thé d& dang thim nhap sau
vao trai cdy thong qua cac vét thuong, hé sgi ndm mo rong vao trung tdm ctiia qua, giam nhanh
d6 clng, cac md bi muc nat, siing wét va bi bao phu bai hé soi ndm mau tring (Abu Bakar va
cs., 2013). Bé phong trir bénh théi trén ca chua do F. solani gdy ra, can c6 mot phuong thirc
phong trir bénh sao cho vira dat hiéu qua khang ndm cao, vira dam bao dwoc chit lwong vé
sinh an toan thyc pham va than thién véi moi truong.

Chitosan 1a mét polymer sinh hoc dé phan huy, khong doc, ré tién va c6 tinh nang dic
biét hiru ich trong bao v¢ thuc vat 1a khang nim va kich thich co ché phong v€ & thuc vat
(Badawy va Rabea, 2011, Xu va cs., 2007). Tuy nhién, d¢ nhdt cao va khong hoa tan trong
nude nén chitosan chua thé hién day du hoat tinh sinh hoc cia mét polycation dac biét co ngudn
gdc tu nhién, pham vi ting dung han ché. Nanochitosan véi kich thudce nanomet siéu nho, dién
tich bé mat Ién nén ¢ kha ning khang khuan cao hon chitosan nhd kha nang xam nhép vao té
bao nhanh va sau hon. Chinh nhiing dic diém vuot tréi ndy ma nanochitosan dang dugc quan
tam nghién ciru dé g dung hiéu qua trong cac linh vyuc khic nhau (Cota-Arriola va cs., 2013).

Axit propionic (PA) 1a mét loai thudc diét nim, diét khuin dugc sir dung trong bao
quan cac loai ngii cdc, bao quan hat, thirc an gia cAm va nudc udng cho gia stic, gia cam (Haque
va cs., 2009). Mic du PA 1a chit bao quan c6 hiéu qua nhung theo Poverenov va cs. (2013),
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PA 14 chat dé bay hoi, lam giam hiéu qua khang ndm cta né. Do d6, PA can dugc duy tri su
ton tai cua ching trong qua trinh sir dung. Rahman (2013) da chirg minh sy két hop chitosan
V6i cac chét diét ndm khac nhau nhu PA, Teldor, Switch dé nghién ciru kha nang khang nam
d3 lam giam ham luong chat diét nAm tong hop sir dung nho vao kha ning phéi hop wc ché
cling nhu kha nang tao mang cua chitosan.

Viéc sir dung ciia nanochitosan hay PA don 1¢ di dugc nghién ctru va cong bd rong
rai (Chien va Chou, 2006; Al-Hetar va cs., 2010). Tuy nhién, sy két hop gilra nanochitosan va
cac chét bao quan nhu PA chua thu hut duoc nhiéu sy quan tdm. Do d6, nghién ctru kha nang
khang nam F. solani bai nanochitosan két hop PA c6 ¥ nghia thuc tién cao.

2. NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru
2.1.1. Qua ca chua

Ca chua sir dung trong cac thi nghiém duoc lya chon va thu mua tai chg dau mdi Bai
Dau, phuong Pha Hau, thanh ph Hué. Ca chua duoc chon lya dong déu vé kich thude, mau
sic, khong bi ton thuong co hoc hay nhidm bénh.

2.1.2. Chat khang ndm axit propionic va nanochitosan

Axit propionic dang long c6 d6 tinh khiét 95% dwoc cung cip boi cong ty Kemin Viét
Nam. Ché pham nanochitosan dugc chuan bj theo phuong phap cua Nguyén Cao Cudng va
cs. (2014).

2.1.3. Nam Fusarium solani

Nam F. solani dugc cung cip bai phong thi nghiém vi sinh, khoa Co khi — Cong nghé,
truong Pai hoc Nong Lam, Pai hoc Hué. Nam F. solani dugc nudi ciy trén méi truong PDA
(Potato Dextrose Agar). Mot lit moi truong c¢6 chira 20 g dextrose, 20 g agar va nwdc luoc caa
250 g khoai tay tring, bd sung nuéc cét vira du. Méi truong PDB (Potato Dextrose Broth) c6
thanh phan twong ty méi trudng PDA nhung khong co chira agar.

2.2. N¢i dung va phwong phap nghién ciru
2.2.1. Noi dung nghién cuu

- Panh gia kha ning khang ndm F. solani ¢ diéu kién in vitro cia PA va PA két hop
nanochitosan (PA + nanochitosan) & cac nong do khac nhau, bao gom céc chi tiéu: Sy nay
mam cuia bao tir, dwong kinh tan nim (PKTN) va sinh khdi sgi nam.

- Panh gia kha ning khang nim F. solani ¢ diéu kién in vivo caa PA va PA két hop
nanochitosan bang cach do dudng kinh vét bénh trén ca chua da duoc 1ay bénh nhan tao Voi
F. solani.

2.2.2. Phuong phap nghién cuu
2.2.2.1. Anh huong ciia PA va PA + nanochitosan dén su phét trién va sinh truong cua F.
solani & diéu kién in vitro

Nanochitosan di duoc khao sat & cac ndng do 0,00% (DC); 0,01%:; 0,02%; 0,04%;
0,08% va 0,16% (Nguyén Thi Thuy Tién va cs., 2017) dé nghién cttu kha nang &rc ché nim F.
solani ¢ diéu kién in vitro va in vivo. Trong nghién ctu ndy, PA ciing dugc khao sat & cac
néng do tuong tu, tuc 1a 0,00% (BC); 0,01%; 0,02%; 0,04%; 0,08% va 0,16%. Sau khi xac
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dinh dugc ndng d6 PA phu hop, bd sung ndng d6 nay vao ché pham nanochitosan ¢ cac ndng
d6 khac nhau dé khao sat kha ning khang nim F. solani.
* Anh huong cua PA va PA két hop nanochitosan dén ty I¢ nay mam caa nam F. solani

Thoi diém nay mam cta bao tir nam F. solani dugc xac dinh 1a sau 5 gio (Nguyén Thi
Thiy Tién va cs., 2017). Anh huéng cua cac dung dich chat khang nam (PA va PA +
nanochitosan) dugc xac dinh tai thoi diém nay mam cia bao tir theo mé ta ciia Nguyén Thi
Thay Tién va cs. (2017). Hiéu luc tc ché (HLUC, %) = [(Ty 1é nay mam & cong thirc ddi
chang - Ty 1é nay mam & cong thire thi nghiém)/Ty 1¢ nay mam ¢ cong thirc dbi chang] x 100.
Thi nghiém duoc l3p lai 3 lan d6i véi mdi nong do theo ddi (Ali, 2006).
* Anh huong ciia PA va PA két hop nanochitosan dén su phat trién duong kinh tan nim F. solani

Anh huéng caa PA va PA + nanochitosan dén su phat trién DPKTN F. solani duoc
thuc hién theo phuong phap moé ta boi Al-Hetar va cs. (2010) va Nguyén Thi Thiy Tién va cs.
(2017). Cho 15 mL moéi truong PDA c6 bd sung chit khang ndm & cac nong do khao sat vao
cac dia Petri duong kinh 10 cm. Dung duc 13 kiéu nut chai ldy mét tan nim c6 duong kinh 2
mm tir mép ria ctia khuan lac nAm sau 7 ngdy nudi cay ¢ 25°C dit 1én tim céc dia moi truong
da chuan bi san, lap lai 3 lan d6i véi mdi nong d6. U dia ¢ 25°C, quan sat hinh thai va do
DPKTN & ting cong thirc thi nghiém mot ngay mét lan cho dén khi nAm moc tran dia ¢ cong
thiee ddi chung. HLUC (%) = [(PKTN & cong thie ddi chiing — PKTN ¢ cong thic thi
nghiém)/ BPKTN & cong thirc d6i ching] x 100.

* Anh huong cta PA va PA két hop nanochitosan dén su phat trién sinh khéi nam F. solani

Cho 30 mL méi truong PDB c6 chira chit khang ndm & cac nong d6 khao sat vao cac
binh nén 100 mL. Bo sung 20 pl huyén phit bao tir nam F. solani ndng d6 10° bao tir/mL vao
cac binh trén. Nuoi cay cac binh trén may lac voi toc do 180 Vong/phut 0 25°C. Sau 7 ngay,
thu sinh khéi kho bang cach loc canh truong nudi cdy nim qua gidy loc va sdy o 55°C dén
khéi lugng khong d6i. HLUC (%) = [(Sinh khéi ¢ cong thirc ddi ching - Sinh khéi ¢ cong
thire thi nghiém)/Sinh khéi ¢ cong thirc ddi chung] x 100 (Al-Hetar va cs., 2010; Nguyén Thi
Thity Tién va cs., 2017). Thi nghiém duoc l3p lai 3 1an ddi voi mi ndng do khao sat.
2.2.2.2. Anh hudng cua PA két hop nanochitosan dén sy sinh trudng va phat trién cua F. solani
gy théi qua ca chua & diéu kién in vivo

Theo Nguyén Thi Thay Tién va cs. (2017), nanochitosan 0,4% di thé hién kha ning
tic ché trén 50% duong kinh vét bénh thdi hong do F. solani gay ra trén ca chua ¢ diéu kién in
vivo. Trong nghién ctru nay, dé danh gia anh huong cia su két hgp PA va nanochitosan, cac
cong thirc dugc bé tri nhu sau: 1. Dbi chimg (khong xtr 1¥); 2. Xt Iy PA véi nong do da xac
dinh & diéu kién in vitro; 3. Xir Iy nanochitosan 0,4%; 4. Xt Iy v&i PA (¢ nong d6 di chon &
diéu kién in vitro) + nanochitosan 0,4%.

Ca chua dugc lay bénh nhan tao trén qua véi 2 vét bénh gidng nhau c6 kich thudc
sau 1 mm, rong 1 mm va déi nhau theo duong xich dao trén mdi qua voi 4 pL huyén phu
bao tir nam F. solani cé nong do voi ngucyng gay bénh 10° bao tu/mL (Nguyen Thi Thuy
Tién va cs., 2017). Bt mau qua trén gidy vo tring trong hop nhya da khir tring bang con 70°.
Cho nudc Cat vo tring vao gidy vo trung dé duy tri d6 4m. Sau d6, ding tai nilon boc hop nhya
lai va 0 mau & 25°C. Theo ddi va do dudng kinh vét bénh mdi ngay mot lan dé xac dinh muc
do tién trién cua bénh ¢ cac cong thire thi nghiém. Chi tiéu theo ddi: Thoi gian hinh thanh vét

1035



HUAF JOURNAL OF AGRICULTURAL SCIENCE & TECHNOLOGY ISSN 2588-1256 Vol. 3(1) - 2019

bénh (gid); Theo ddi ty I¢ bénh TLB (%) & cac cong thuc; Puong kinh vét bénh (mm) theo
thoi gian (gio); Hiéu luc tc ché HLUC (%) (Meng va cs., 2010; Ben-Shalom va cs., 2003).
Thi nghiém duoc I3p lai 3 lan ddi voi mdi cong thic khao sat.

Két qua thi nghiém duoc phan tich phuong sai mot nhan t& ANOVA (Anova single
factor) va so sanh céc gia tri trung binh bang phuong phap DUNCAN (Duncan’s Multiple
Range Test) trén phan mém thong ké SAS, phién ban 9.13 chay trén méi trudng Windows.

3. KET QUA
3.1. Anh huéng ciia PA dén sy phat trién va sinh truwéng ciia F. solani ¢ diéu kién in vitro
3.1.1. Anh hwéng ciia PA dén sw ndy mam ciia bao tir nam

PA c6 kha ning trc ché nay mam ddi v6i nAm F. solani, thé hién qua hiéu qua trc ché
ty 16 nay mam (bang 1) sau 5 gid, 10 gid va 24 gid quan sat. Tai thoi diém nay mam cua bao
tir (5 gid), PA 0,08% va 0,16% trc ché hoan toan ty 1¢ niy mam ctia bao tir trong khi PA khong
c¢6 kha niang trc ché hoan toan ty 1& nay mam & cac nong do thap hon, trir mau dbi chimg. Sau
khi quan sat tai thoi diém nay, ching t6i ¢ mudn theo doi thém anh huong ciia PA theo thoi
gian dén HLUC nay mam nam F. solani nén tiép tuc quan sat sw nay mam cta bao tir nim tai
thoi diém 10 gid va 24 gio.

C6 thé thay ring, theo chiéu ting cia ndng do PA, ty 1& niy mam ciia bao tir F. solani
cang giam, ty 1é trc ché nay mam cang ting, mam bao tir cing ngan. PA nong do 0,08% va
0,16% trc ché hoan toan su nay mam cua bao tir & tat ca cac thoi diém khao sat. O néng do PA
0,16%, mang bao tir bi m& mot phan. Nong do 0,01% PA khong gy ra su trc ché d6i véi su
nay mam cua bio tir sau 24 gio, trong khi d6, hiéu qua trc ché ndy mam & nong do 0,02% va
0,04% lan luot 14 18,78% va 63,22%. Nong d6 trc ché hiéu qua (Effective Concentration, ECso
=0,039% (~ 0,04%) va ndng do wrc ché tdi thiéu (Minimum Inhibitory Concentration, MIC100=
0,078% (~ 0,08%) (y = 1282x; R? = 0,953).

Bing 1. Anh huong ciia PA dén sy nay mam ciia bao tir nam F. solani

Nbng do PA Hiéu lyc trc ché (%)

(%) 5 gio 10 gid 24 giy

0,00 (BC) 0,002 0,00 0,00
0,01 46,780 0,00 0,00
0,02 70,56° 30,33° 18,78"
0,04 85,56¢ 78,56¢ 63,22¢
0,08 100,008 100,00¢ 100,00¢
0,16 100,008 100,00¢ 100,00¢

Ghi chii: Cdc gid tri trung binh ciia ty 1é ndy mam theo ¢t c6 cing chit cdi in thuong la khéng sai khéc
o mirc y nghia o. = 0,05;
3.1.2. Anh hwong cia PA dén dwong kinh tan nam

Hiéu qua tc ché su phat trien DKTN cua F. solani ¢ cac ndng do PA khao sat duoc
thé hién trong Bang 2.

C6 thé thiy ring DPKTN giita cac nong d6 khao sat déu sai khac c6 ¥ nghia thong ké,
ngoai trir nong do 0,08% va 0,16% sau 24 gio. Nong do PA cang cao, PKTN cang nho, hiéu
lyc wrc ché cang ting. Ndm khong thé phat trién & ndng d6 0,16%. Gia tri ECso va MICi00 Sau
168 gior lan lugt 0,08% va 0,15% (y = 645,5x; R? = 0,974).
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Kha ning {rc ché nam F. solani ctia PA nhin chung ting khi ting ndng do PA, thé hién
qua su giam ciia PKTN. O cong thirc PC, soi ndm phat trién ddng déu, xop min va lan rong.
Sau 120 gio, nam chi phat trién dugc 28,30 mm khi méi truong co bd sung 0,08% PA trong
khi dat dén 58,39 mm trong méi truong khong c6 PA. Ngoai tac dung kim ham toc d6 lan rong
clia tan nam, & cac cong thirc co néng dd PA cao nhu 0,04% va 0,08%, soi nAm con bi co ép
lai, khong min nhu ¢ cong thirc dbi chimg. Nong do PA 0,16% trc ché hoan toan su phat trién
clia sgi ndm & tat ca cac thoi diém quan sat.

Bing 2. Anh huong cua PA dén DKTN F. solani ¢ cic nong d6 khac nhau sau cac

thoi gian theo ddi ¢ 25°C
Nong do Puong kinh tan nAm (mm) HLUC (%)
PA (%) 24gi0 48gi6 72 gio 96 gio 120 gi6 144 gid 168 gio  sau 168 gio
(%OCO) 9,632 21,34% 35342 46,132 58,39%  71,99* 83,422 0,002

0,01 7,93 1847°  30,84° 43,01° 54,91°  64,03*  76,41° 8,40P
0,02 6,89° 1545°  26,53° 37,14° 48,01° 60,48°  69,87° 16,24°
0,04 6,13¢ 13,894 22,35 30,61¢ 39,25¢ 45,06  53,13¢ 36,31¢
0,08 0,00¢ 8,11° 14,30¢ 20,78° 28,30°  36,44°  4150° 50,25°
0,16 0,00¢ 0,00 0,00 0,00 0,00 0,00 0,00f 100,00

Ghi chii: Cdc gid tri trung binh ciia ty 1é ndy mam theo cét ¢6 ciing chiv cdi in thiong la khéng sai khac

¢ mikc y nghia o = 0,05.

3.1.3. Anh huong ciia PA dén sinh khéi soi nam

Thong qua sinh khéi soi ndm c6 thé xac dinh su sinh truong va phat trién ctia nim
mdc. Trong canh truong PDB, nong d6 PA cang tang, sinh khdi ndm thu dugc cang it, hiéu
luc e ché cang 1on. Tuong tu cac két qua trén, trong moi trudng 16ng, ndm khong thé phat
trién & néng do PA 0,16%, hiéu luc trc ché dat 100%. Trong diéu kién khong co chét khéang
nam PA, sinh khbi ndm dat duoc 113 mg sau 168 gio nudi ciy & 25°C. Nong do PA 0,04% e
ché duoc 48,67% kha ning sinh trudng cia ndam F. solani, thu 58,0 mg sinh khbi ndm.
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Hinh 1. Anh huéng cia PA dén sinh khéi cua nim F. solani va hiéu luc tc ché cua ching sau 168 gio

nudi cdy ¢ 25°C.
Cic gid tri trung binh 1y 1é ndy mam theo cét o cing chit cdi in thuong la khéng sai khdc ¢ mike ¥ nghia o= 0,05
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3.2. Anh huéng ciia PA + nanochitosan dén sy phat trién va sinh truwéng cia F. solani &
diéu kién in vitro

Trong nghién ciru vé hidu qua khang nam F. solani ciia nanochitosan, ching t6i da
xac dinh duogc néng d6 nanochitosan 0,16% trc ché hoan toan kha nang nay mam, su phat trién
DKTN va sinh khdi ctia nam F. solani. Nong d¢ nanochitosan 0,08% wc ché 100% kha ning
nay mam sau 24 gio nhung khong trc ché hoan toan sy phat trién PKTN va sinh khdi nam F.
solani (Nguyén Thi Thuy Tién va cs., 2017). Két qua trinh bay & trén cho thay hiéu qua trc ché
ctia cac nong do PA dén nam F. solani cho két qua twong tu nhu dbi v6i nanochitosan. Chiing
t6i gia dinh khi két hgp nanochitosan véi PA, hiéu luc rc ché ndm F. solani ctia hdn hop nay
& ndng d6 thap s& cao hon so véi viée sir dung riéng 1¢ timg hop chét ¢ cting ndng d6. Do do,
néng d6 0,04% PA duoc lua chon két hop véi nanochitosan & cac néng d06 0,01%; 0,02% va
0,04% d¢é khao sat hiéu qua khang nim F. solani ciia hdn hop nay. Mau dbi ching 1a mau
khong c6 chira bat ky chat khang nam nao (0,00%).
3.2.1. Anh hwéng ciia PA + nanochitosan dén sw nay mam ciia nam F. solani

Bdng 3. Anh huong ctia PA + nanochitosan dén sy nay mdm ctia bao tir nAm F. solani

Hiéu luc trc ché (%)

PA (0,04%) + nanochitosan (%)

5 gio 10 gio 24 gid
0,00 0 0 0°
0,01 100,00 100,00° 100,00
0,02 100,00 100,00° 100,00
0,04 100,00 100,00° 100,00

Ghi chii: Cac gid tri trung binh ciia 1y 16 ndy mam theo cgt ¢ cing chi cdi in thuong la khong sai khéc
o murc y nghia o = 0,05.

Két qua thé hién ¢ Bang 3 cho thdy, rd rang 1a su két hop nanochitosan véi axit
propionic c6 kha ning trc ché hoan toan sy nidy mam ctia bao tir ndm F. solani, v6i hiéu luc trc
ché 100% o tat ca cac nong do qua cac thoi diém khao sat. Viée sir dung don 1¢é 0,04% PA chi
{rc ché dugc 63,22% ty 1é nay mam ciia nAm sau 24 gio. Theo nghién ctru cia Nguyén Thi
Thity Tién va cs. (2017), nanochitosan 0,04% c6 hiéu luc trc ché niy mam nam F. solani sau
24 gid 1a 76,44%. Trong khi d6, sir dung 0,04% PA két hop v6i nanochitosan 0,01% di gay
tic ché hoan toan sy nay mam cua niam F. solani. Ngoai kha ning irc ché nay mam, hdn hop
ché phim nay c6 thé 1am mo thanh bao tt, thanh t& bao khong rd nét va gay ra sy 1o ri té bao.
3.2.2. Anh hwéng ciia PA + nanochitosan dén dwong kinh tan nam F. solani

Bing 4. Anh huong cua PA (0,04%) + nanochitosan dén dudng kinh tan nAm F. solani sau cac
thoi gian theo doi ¢ 25°C

PA (0,04%) + Puong kinh tan nam (mm)
nanochitosan (%) 24 gid  48gi0  72gid0  96gi0 120 gid 144 gid 168 gio
0,00 12,81* 25,73 38,02* 5051* 62,75  7584*  86,11°
0,01 5,60° 14,38 22,75 33,70 4326 5509° 63,97
0,02 0,00° 10,81¢ 18,01°¢ 23,93¢  31,37¢ 38,18  43,69°
0,04 0,00° 0,00 0,00¢ 0,00¢ 0,00¢ 0,00¢ 0,00¢

Ghi chii: Cdc gid tri trung binh cia ty 1 nay mam theo Cét ¢o ciing chit cdi in thirong 1a khéng sai khdc

o muc y nghia o = 0,05.
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Kha ning rc ché sy sinh trudng va phat trién caa nim F. solani cao hon cia hdn hop
PA + nanochitosan so vdi viéc sir dung don 1é timg hop chét ciing dugc thé hién qua PKTN
(bang 4). Nong do 0,04% hdn hop nay di c6 thé ic ché hoan toan kha ning phat trién tan nim
cua F. solani trong khi PKTN F. solani van dat 53,13 mm sau 168 gio khi c6 mat 0,04% PA
(bang 2). O ndng do 0,02%, sau 168 gid, PKTN dat xap xi mot nita PKTN & cong thirc dbi
ching, 43,69 mm so véi 86,11 mm. Kha ning tic ché su phat trién Cua nim khong nhiing thé
hién qua viéc giam DKTN ma con thé hién ¢ hinh thai ndm. O cac ndng do cang cao soi Nam
bi co lai, mau nau sim va & Mt sau con xudt hién mau nau tim so v6i miu ddi chimg c6 mau
xanh lam dac trung.
3.2.3. Anh hwong PA + nanochitosan dén sinh khai nam F. solani

Han hop PA 0,04% va nanochitosan & cac ndng do khao sat c6 anh huong manh mé
dén kha ning phat trién sinh khbi nam F. solani. Khi ting ndng do nanochitosan, sinh khéi
nim giam va hiéu lyc &rc ché tang 1én. Chi véi 0,02% nanochitosan, hdn hop nay da cé thé uc
ché 1én dén 67,78% sy phat trién sinh khdi ndm, dat duoc 38,5 mg sinh khéi kho. Hiéu lyuc i
ché dat 100% & nong d¢ nanochitosan 0,04% va PA 0,04%. Khi khong c6 chat tc ché, sinh
khdi nAm co thé dat t6i 119,5 mg (Hinh 2).

140 100,00¢ - 100
119.52
2120 | 50 2
g 100 84,55 67,78 =
= — - 60
= 80 O
3 60 2
ﬁ 29,280 38.5¢ i 40 E
5 40 d 3
7?20 s
002 0d
0 0

0 0,01 0,02 0,04
Néng d0 nanochitosan, %

Hinh 2. Anh hudng ciia PA (0,04%) va nanochitosan dén sinh khéi nim F. solani sau 168 gio
nuoi cay ¢ 25°C.
Ghi chii: Cdc gid tri trung binh cia sinh khoi ndm c6 ciing chi cdi in thuong khong sai khdc ¢ mire ¥ nghia a = 0,05
3.3. Anh huéng ciia PA két hgp nanochitosan dén nam F. solani & diéu kién in vivo
Theo Nguyén Thi Thuy Tién va cs. (2017), & diéu Kién in vitro, nanochitosan 0,4% c6
hiéu qua wc ché 55,24% sy phat trién duong kinh vét bénh thdi hong do nam F. solani gay ra
trén ca chua. Do d6, 0,4% nanochitosan dugc sir dung dé két hop vdi PA 0,04% dé khao sat
kha ning khang nim ctia hdn hop nay véi cc cong thirc thi nghiém khac nhau (Ddi chimg,
PA 0,04%, nanochitosan 0,4% va PA 0,04% + nanochitosan 0,4%). Mau dbi chung la mau ca
chua khong xir 1y v6i chat khang ndm.
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Bdng 5. Anh huong ciia PA+ nanochitosan dén duong kinh vét bénh théi hong trén ca chua

Nong d6 chat khang Dudng kinh bét bénh (mm) HLUC (%)
nim (%) 48giy T72gid 96giv 120gi0 144 giv 168gid 192giv  216gid (216 gio)
0,00% (PC) 419° 8,06° 13,58* 21,61%@ 29,51° 40,22¢ 4595 48,442 0,00
0,04% PA 4,16 7,92° 1351 19,69° 26,66® 30,48 3727°  42,99P 11,26
0,40% nanochitosan ~ 0,00° 356" 7,000 12,36° 14,76 17,81° 1996°  21,63° 55,24

0,40% nanochitosan

b c c d c c d d
+0,04% PA 0,00 0,00¢ 4,91¢ 10,24 12,88° 16,88 17,83 18,33 62,16

Ghi chii: Cdc gid tri trung binh ciia ty 1 ndy mam theo ¢t ¢6 ciing chit cdi in thuwong la khéng sai khdc
o murc y nghia a. = 0,05.

Két qua phan tich bang trén tuong tu két qua ¢ phan in vitro, khi sir dung két hop
nanochitosan voi PA, hiéu qua khang bénh cao hon khi sir dung riéng 1é ting hop chat. Khi
xir Iy két hop, sau 96 gio, vét bénh méi hinh thanh, trong khi d6 vét bénh hinh thanh sau 48
gio & cac cong thic dbi chimg va xir Iy PA 0,04% va sau 72 gid khi xtr Iy véi nanochitosan
0,4%. Kha ning ¢ ché bénh & cac cong thirc khac nhau 1a khong giéng nhau. Trong 4 ngay
dau quan sat, hiu nhu viéc stir dung PA khong c6 hiéu qua, thé hién qua dudng kinh vét bénh
& cong thuc nay khong c6 sy sai khac ¢é y nghia so véi mau déi ching. Tuy nhién, sau 168
gio, & cong thuc ddi chimng duong kinh vét bénh dat 40,22 mm. Trong khi d6, duong kinh vét
bénh giam con 30,48 mm, 17,81 mm va 16,88 mm tuong (ng vdi cac cong thirc xu ly PA
0,04%, nanochitosan 0,4% va két hop PA 0,04% vai nanochitosan 0,4%. Ngoai ra, sau 216
gio, néu viéc nhiing PA chi c6 hiéu luc wc ché 11,26% sy phat trién ctua duong kinh vét bénh
thi viéc sir dung nanochitosan gay tic ché 1én dén 55,24%. Tuy nhién, tic dung khang nim da
tang 1én dén 62,16% khi xur 1y dong thoi voi nanochitosan va PA. Nhu vy, c6 thé thay su két
hop nay c6 hiéu qua tich cuc trong vin dé kiém soat bénh thbi hdng sau thu hoach cia ca chua
gay ra bai F. solani.

4. THAO LUAN VA KET LUAN
4.1. Thao luan

Viéc sir dung PA va chitosan hay cac dan xuit ciia chung trong nghién ciru khang
nam, khang khuén da duoc nghién ciru rong rii. Két qua nghién ctru ciia ching toi ¢6 két qua
turong dong voi cac nghién ctru khac. Nghién ciru ctia Do va cs. (2013) ching minh rang PA
0,06% va 0,09% trc ché ty 16 nay mam cua Colletotrichum gloeosporioides 1an lugt 14 36,60%
va 84,72% (Do va cs., 2013). PA dang mudi ctia canxi khong gy trc ché dbi véi ndim men va
nam mdc & ndng d6 3,176 pg/mL, ngoai trir Fusarium graminearum PM162 bi tic ché & 352
pg/mL. Ngoai ra, & ngudng pH khac nhau thi kha ning (¢ ché nim cua PA va mudi cua n6
ciing khong gidng nhau. NAm men va nim mdc khong bi dinh chi & nong d6 3,176 pg/mL PA
& pH 3,5 nhung ¢ ndng d6 182 pg/mL c6 thé gay trc ché Fusarium graminearum ¢ pH twong
ung (Razavi — Rohani va cs., 1999).

Kha ning khang nim cia chitosan va dan xuét cua chung da duogc trinh bay trong
nhiéu nghién ctu trong cung linh vuc (Lé Thanh Long va cs., 2015; Al-Hetar va cs., 2010;
Chookhongkha va cs., 2013). Nanochitosan c6 tac dung kim ha@m sy sinh trudng cua
Colletotrichum acutatum L2, gia tri ECso va MICgo di V6i su phat trién PKTN tuong tng 1a
0,75 g/L va 0,46 g/L (Lé Thanh Long va cs., 2015). Chookhongkha va cs. (2013) da nghién
ctru anh huong cua nanochitosan dén Rhizopus sp., Colletotrichum capsici, Colletotrichum
gloeosporioides va Aspergillus niger. Két qua cho thdy Rhizopus sp., C. capsici, C.
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gloeosporioides bi dinh chi & nong d nanochitosan 0,6% nhung ndng d6 nay chua Gc ché
hoan toan sy phat trién ciia ndm A. niger (Chookhongkha va cs., 2013).

Trong diéu kién in vivo, chitosan va cac din xuit ctia chiing ciing da duogc khao sat
kha nang khang cac loai ndm bénh khac nhau. Trén téo sau thu hoach, su phat trién cta loai
nam Alternaria alternata gay thdi rita trén qua tao Tau giam dang ké khi xur 1y boi chitosan
hoa tan trong nudc & nong do 16n hon 0,1% (Yan va cs., 2011). Trén xoai, duong kinh t6n
thuong do C. gloeosporioides giam dang ké so véi d6i chimg khong xtr Iy mang phi chitosan
sau 10 ngay bao quan (Jitareerat va cs., 2007). Trén du di, mang chitosan ¢ nong d6 0,5; 1,0;
1,5 va 2,0% c6 hiéu qué trong viéc kiém sodt bénh va 1am cham muc d¢ tién trién cia bénh
than thu trén du du véi mic d6 ton thuong Gng véi cac ndng do chitosan sir dung giam lan
luot 7,0; 7,5; 49,9 va 100% (Ali, 2006). Nong d6 4 g/L nanochitosan c6 kha ning trc ché 76%
su phat trién ciia duong kinh vét bénh than thu do C. acutatum L2 gay ra, gia tri MICso dat
dugc ¢ nong d nanochitosan 1,14 g/L (Lé Thanh Long va cs., 2015).

Ngoai ra, Do va cs. (2013) di nghién ctru anh huong cua PA két hop sap ong nham e
ché C. gloeosporioides va kiém soat bénh than thu hai xoai. Két qua cho thay, chi co 10% xoai
mac bénh than thu khi két hop 0,12% PA véi 8% sap ong, trong khi chi sir dung PA c6 50%
va 80% ty 1¢ xoai nhiém bénh tuong (g ndng do PA 14 0,09% va 0,06%. Tir két qua nghién
ctru ndy, nong d6 0,12% PA va 6% sap ong dugc lya chon dé tc ché C. gloeosporiroides gay
bénh than thu trén xoai (Do va cs, 2013). Chitosan va oligochitosan di duoc két hop véi thude
diét nam dé khao sat kha nang khang cac tic nhan gdy bénh & thyc vat. Két qua cho thay ¢
mau PC (khong c¢6 chat diét nim), 100% hoa dau c6 dau hiéu nhiém bénh sau khi cdy 3 — 4
ngdy va két qua twong tu véi oligochitosan (10 mg/mL), Teldor (15 mg/mL), Switch (5
mg/mL), Amistar (10 mg/mL) hoac Signum (10 mg/mL) khi st dung riéng 1€. Tuy nhién, khi
hoa dau dugc xtr li két hop cua oligochitosan va thudc diét nam tong hop, khong co dau hiéu
Xuit hién sy nhidm bénh trong 6 ngay sau khi cdy. Két qua da chiing minh su két hop cua
oligochitosan va thudc diét nam tong hop 1am giam dang ké thude diét nam tong hop sir dung
(Rahman, 2013).

Nhu vy, cac két qua nghién ctru ¢ diéu kién in vitro trong nghién ctru ndy c6 sy tuong
ddng véi cac nghién ctru khac. Viéc két hop nanochitosan véi PA dé 1am ting kha ning khang
nam cua chiing du sir dung & ndng d6 thap hon khi sir dung don 1¢ timg hop chét. Co nhiéu gia
thuyét khac nhau giai thich cho hoat tinh khang ndm cua nanochitosan, PA ciing nhu khi c¢6
su két hop giita chiing. Hoat tinh khang khuan cta PA lién quan dén viéc giam pH ciing nhu
kha nang phén ly ctia né khi hoa tan, gitp chung c6 thé xdm nhap vao té bao vi sinh vat. Khi
& trong té bao, axit phan ly thanh cation hydro va anion cacboxy. Céc cation lam giam d6 pH
bén trong ciia té bao vi khuan; cac anion tryc tiép pha v& qué trinh téng hop ADN trong nhan
té bao dan dén 1am ngimg lai qua trinh sinh san cua vi khuan (Shekhar va cs., 2009). Ddi véi
chitosan va nanochitosan, mot s6 nghién ctru cho thiy rang chitosan trung hoa dién tich trén
bé mit té bao va lam thay d6i tinh thAm clia mang, sy twong tac nay gay ra sy r0 ri té bao chét
nhu axit amin va protein cta té bao. Nghién ctru ciia Xu va cs. (2007) vé hoat tinh khang
Phytophthora capsici ciia oligochitosan cho thay rang ban chat polycationic ctia oligochitosan
chi déng gop mot phan vao hoat tinh khang ndm. D¢ giai thich cho co ché khang nim con c6
thé dya vao mot s6 co ché khac. Chitosan 1am thay d6i cAu tric té bao nhu pha v& mang, khong
bao bi bop méo gay 10 ri té bao chat. Trong nghién ctru nay, mot sb t& bao sgi nam cta P.
capsici bi bién dang & 10 g/L oligochitosan. Khong bao dong vai trd quan trong trong viéc duy
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tri 4p sudt tham thau cua té bao, ndng do 10-100 g/L oligochitosan lam cho khong bao bi bop
méo va pha v& hoan toan, do d6 anh hudng toi sy phat trién ctia ndm (Xu va cs., 2007).

Trong diéu kién in vivo, ngoai nhitng 1y giai cho hiéu qua khang nam ciia nanochitosan
tuong ty nhu & diéu kién in vitro, kha nang nay c6 dugc con 1a nhd mét sb tac dong tich cuc
cta ché pham lén qua Nanochitosan c6 kha nang tao ra mot 16p mang ban tham, tao ra sy khac
biét giita khi quyén bén ngoai va phan tiép xuc truc tiép cua qua cé tac dung diéu hoa su trao
ddi khi, gidm qué trinh thoat hoi nudc va lam chdm qua trinh chin bang céch han ché sy san
sinh ethylen va CO, (Meng va cs., 2010; Mufioz va cs., 2009). Bén canh d6, nhu mét chat kich
khang ngoai bao, chitosan hoa tan trong nudc c6 thé ting cudng sic dé khang & vat chii bang
cach hoat hod mét s6 enzyme phong vé va chdng oxy hoa nhu chitinase, p-1,3-glucanase,
phenylalanine ammonia-lyase.

4.2. Két luan

Trong nghién ciru nay, viéc két hop nanochitosan véi PA da c6 tac dung tich cuc trong
viéc nang cao kha ning khang nam ciia nanochitosan. Nanochitosan ngoai viéc tao ra moi
truong vi khi quyén trén bé mat qua, nd con co tac dung luu giit PA, gitp cho PA ton tai 1au
hon trén bé mat qua, phat huy ddng thoi tac dung ciia hai hop chat khang nim than thign Véi
moi trudng nay.
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ABSTRACT

This study was conducted to evaluate the antifungal ability of a combination of nanochitosan
and propionic acid (PA) in inhibiting the growth and development of Fusarium solani in vitro and in
vivo. The combination of nanochitosan and PA exhibited higher inhibition on F. solani than PA
independently. The higher the concentration of these compounds is, the higher the inhibition on fungi
is. In in vitro, the concentration of PA 0.16% completely inhibited the growth and development of F.
solani while PA 0.04% was able to inhibit over 50% of their growth. The combination of various
concentration nanochitosan at 0.01%, 0.02% and 0.04% with PA 0.04% strongly inhibited the
development of fungal pathogens. The concentration of 0.01% nanochitosan combined with PA 0.04%
has completely inhibited the germination of fungi after 24 h. The fungus was unable to grow at a
concentration of 0.04% nanochitosan and 0.04% PA combination. In in vivo conditions, nanochitosan
0.4% combined with PA 0.04% inhibited up to 62.16% of lesion diameter growth on tomato infected
with F. solani. It can be seen that PA helped to enhance the antifungal ability of nanochitosan against
F. solani.

Tir khoa: acid propionic, Fusarium solani, nanochitosan, post-harvest disease, tomato preservation.
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