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TOM TAT

Chitosan c6 khdi lwong phan tir (Mw) khoang 573,2 kDa duoc chiéu xa tia gamma ¢ trang thai truong

trong dung dich H202 @& cit mach ché tao chitosan c6 khéi luong phén tir (Mw) thdp. Chitosan c6 Mw thép
duoc tiép tuc chiéu xa dang dung dich 5% trong acetic acid 0,5% dé ché tao loai oligochitosan c6 higu ting tang
trudng thuc vat. Ché pham ohgochltosan (Mw ~ 19,5 kDa) thu dugc khi chleu xa dung dich chitosan Mw khdi
luong phén tir thip (~ 48,4 kDa) ¢ heu xa 4 kGy da c6 tac dung tang trudng t5t nhit khi xtr 1y phun 14 & cly ca
chua & giai doan 28 ngay tudi véi nong d6 100 ppm. Ché pham oligochitosan-bac nano cling dugc ché tao bang
phuong phap chiéu xa dung dich gom 5% chitosan Mw thap va 1 mM nitrate bac & heu xa 4 kGy nhim muc
dich 1am phan bon khang bénh cho ciy ca chua. Két qua thur nghiém hoat tinh khang nam in vitro d6i véi ndm
gdy bénh héo vang trén cdy ca chua (Fusarium oxysporum) cho thiy khi bd sung ché phdm oligochitosan-bac
nano vao moi truong nudi cdy d c6 tac dung tc ché manh sy phat trién ciia nam trén moi truong carrot agar.
Tai ndng d¢ bac 12 20-30 ppm thi hiéu luc e ché dat 50,5 - 94,9% va khi b sung ndng do 40 ppm thi hidu qué
dat 100%. Nhu vay ché pham oligochitosan-bac nano khong chi ¢6 tac dung tang truong d6i véi cay ca chua
ma con ¢ hiéu lyc diét nim cao dbi v6i nam F. oxysporum. Chinh vi vy ché phdm nay hira hen 14 loai phan
bon an toan, hi¢u qua va khang bénh tbt cho céy ca chua.

Tir khéa: Ca chua, chiéu xa tia gamma, phin bén chira oligochitosan-bac nano, Fusarium oxysporum

MO PAU

Chitosan la polymer ctia cac D-glucosamine lién
két v6i nhau bang lién két (1-4)-glucoside, c6 ngudn
géc ty  nhién, than thién v4di mobi truong
(Methacanona et al., 2003). Nhiéu nghién ctru d3 mo
ta oligochitosan (chitosan c6 khéi luong phan tir
thap) nhu 1d mot chit kich thich tang truong céy
tréng, giup gia ting sy phat trién chdi va kéo dai ré
(Luan et al., 2005; 2006). Bén canh d96, oligochitosan
cling dugc sir dung véi muc dich gitp cdy trong co
kha ning khang lai sy xdm nhiém ciia cac vi sinh vat
gdy bénh (virus, vi khuin va nim) (Matsuhashi,
Kume, 1997; Kim et al., 2003) thong qua su kich
thich hé théng mién dich cua t& bao thuc vat (hiéu
ung phytoalexin) (Ryan, 1998; Hammerschmidt,
1999). Cho dén nay, phuong phap cit mach birc xa
dang duogc st dung d6i v6i mot sb6 loai
polysaccharide nhu chitosan (Nguyen et al., 2011),

glucan (Lé Quang Luén et al., 2013), alginate va
pectin (Luan et al., 2012) Phuorng phap ndy da thé
hién nhiéu wu dlem noi bat nhu thoi gian ngan, quy
trinh don gian, san phdm khong can tinh ché (do
khong dung chit xuc tac), 6 chinh xac cao va than
thién v6i moi truong. Bén canh do, viéc két hop dong
thoi phuong phap chiéu xa va xir Iy héa hoc (hiéu
tmg ddng van, synergic) di dwoc ching minh la
phwong phap c6 tac dung nang cao hiéu suét cit mach
trén alginate (Luan et al., 2012) va chitosan (Duy et
al., 2011) mot cach rat hiéu qua. Phuong phap nay co
thé 1am giam dang ké lidu chiéu xa nhung lai khong
lam thay ddi cdu triic phan tir ciing nhu hoat tinh sinh
hoc cua san phdm. Cong trinh nay tién hanh chiéu xa
chitosan két hop xir ly dong thoi véi H,0, voi muc
dich gia ting hi¢u sudt cit mach trong ché tao
oligochitosan lam chét 6n dinh bac nano nhim giam
gia thanh san phdm va ning cao kha ning tmg dung
san xuét rau qua va nong pham sach.
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Thém vao d6, bac nano (AgNPs) dugc xem la
mot chat khang sinh phd rong thé hé méi véi nhiéu
dac tinh méi va cé kha nang Gng dung rong rai ma
khong bi khang thude (Kim et al., 2012; Franci et al.,
2015). Bac nano con cho thiy c6 thé tic ché vi sinh vat
béng nhiéu con duong, vi vay, ching co thé duge su
dung nhu 1a mét san phim da trc ché kiém soat nhiéu
tac nhan gay bénh thuc vat khac nhau (Kim et al,
2012). Ngoai ra, nhiéu nghién ctru ciing dd chimg
minh bac nano c6 kha ning diét khuén rét tét véi liéu
Iwgng thép (Cho et al., 2005; Panacek et al., 2006),
khong giy anh huéng dén strc khoe ciia con ngudi
(Carlson ef al., 2008). Hon thé nira, chiéu xa 1a
phuong phap kha hiru hi¢u dé ché tao nano bac béi
nhiéu vu diém nhu tiét kiém ning lugng, khong gian
va nguyén liéu; phan tng & nhiét do thuong; san phdm
¢6 do tinh khiét va d6 dong déu cao; quy trinh dé kiém
soat; than thién méi truong va d& dang trién khai san
xut & qui md 16n véi gia thanh canh tranh (Du et al.,
2007; Li et al., 2007; Naghavi et al., 2010).

Mt khac, ca chua (Solanum lycopersicum L.) 1a
loai rau an qua giau dinh dudng, d& ché bién, co thé sur
dung lau dai va lién tuc, mang lai loi ich kinh té lon.
Tuy nhién, ngudi trong ca chua hién dang gap rat
nhiéu khé khin trong viéc phong va tri nhiéu loai
bénh do vi sinh vat gdy nén. Trong d6, bénh héo rii
chét vang do nim Fusarium oxysporum gy ra, duoc
xem la mot trong nhitng bénh nghiém trong nhat (Cha
et al., 2007; Jacobs et al., 2013). Bénh thuong xay ra
mot cach dot ngdt, 14y lan nhanh chong va kéo dai
sang nhimg vu tiép theo, lam anh huéng rat 16n dén
nang sudt, dan t6i thiét hai nghiém trong vé kinh t& d6i
v6i ngudi trong ca chua. Tuy nhién, viéc nghién ctru
phong va trj bénh héo rii chét vang 1a hét st kho
khan va van chua c6 thubc dic tri ndo hiéu qua cho
loai bénh nay. Ngudi nong dan hién chu yéu sir dung
mot s6 loai thude hoa hoc hién co trén thi truong vira
chua c6 hiéu qua nhung lai gay anh huéng dén chat
lwong san pham ciing nhur gy 6 nhlem m01 truong. Vi
vdy, viéc tao ra cac ché phim c6 ngudn gdc tur nhién,
than thlen voi moi truong nhung lai c6 kha nang
khang nim hiéu qua 1a vd cing quan trong va cip
thiét hién nay. Muc dich ciia nghién ciru nay la ché tao
ra ché phim phan bén c6 chira oligochitosan-bac
nano, c¢6 ngudn gdc ty nhién, an toan khi sir dung va
hiéu qua trong viéc hd trg diéu tri héo vang do nim
Fusarium oxysporum gay ra trén cdy ca chua.

VAT LIEU VA PHUONG PHAP
Vit liéu

Vit liéu st dyng trong nghién ciru bao gdém
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AgNOs, H,O, (Merck, Puc) va chét 6n dinh chitosan
cb d6 d& acetyl hoa trén 80% va Mw~573,2 kDa 1a
san phim cia Cong ty Chitoworld (Viét Nam).
Gibdng ca chua F1 TN 52 do Céng ty Trang nong
cung cp va dinh dudng thily canh 14 ctia Cong ty Sai
Gon Thuy canh. Chung ndm Fusarium oxysporum
duoc cung cdp boi Trung tim Coéng nghé Sinh hoc
Tp. H6 Chi Minh. Méi trudng sir dung trong thi
nghiém 12 méi trudng carrot agar (CRA). Ngudn xa
gamma Co-60 BRIT 5000 (India) voi suit liéu 3
kGy/h, tai Vién Nghién ctru Hat nhan Pa Lat.

Chiéu xa ché tao miu
Ché tao chitosan khoi lwong phén tir thiap (Mw thép)

Ngam truong chitosan theo ti 1¢ 1:5 (w/v) trong
nu6e cit va dung dich 1, 2 va 3% H,O, qua dém,
tron déu va cho vao lo thiy tinh rdi tién hanh chiéu
xa & cac lidu 5 — 20 kGy trén ngudn xa gamma Co-
60. MAu chitosan Mw thip sau khi xir 1y cit mach
duoc sdy kho & nhiét do 40-60°C va nghién thanh bot
min & sir dung cho cac nghién ctru tiép theo.

Ché tao oligochitosan

Hoa tan Chitosan Mw thip (Mw ~ 48,4 kDa)
trong dung dich acetic acid 0,5% dé tao dung dich
chitosan 5% (w/v). Tién hanh diéu chinh pH vé 6
bang dung dich NaOH truéc khi chiéu xa tia gamma
& cac lidu 4-16 kGy trén ngudn xa gamma Co-60.

Ché tao oligochitosan-bac nano

Dung dich Ag" ¢6 ndng d6 1 mM duogc 6n dinh
trong 5% chitosan Mw thép duoc tién hanh chibu xa
trong chai thiy tinh trung tinh trén ngudn xa gamma
Co-60 & lidu xa 4 kGy @ ché tao dung dich keo
oligochitosan-bac nano.

Xac dinh khéi lwong phan tir (Mw)

Mu chitosan Mw thép va oligochitosan sau khi
chiéu xa duge xac dinh Mw trén may GPC str dung 3
cot TSKgel PWx (300 mm x 7,8 mm) bao gdm
G6000PWxi, G3000PWxi. va G2500PWx1. dugc két
nbi v6i cot bao vé TSK guard column PWx. (40 mm
x 6,0 mm). Dung dich chitosan dugc do véi n@)ng do
1% trong dung mdi gbm 0,2 M CH;COOH va 0,1 M
CH3COONa ¢ nhiét d 40°C sir dung detector tan xa
RI-8020 (Tosho Co. Ltd. Japan) sir dung chit chuén
pullulan (USA) (Luan et al., 2005).

Do phé FTIR, UV-vis va chup znh TEM

Xac dinh dic trung ciia mAu chitosan sau khi chiéu
xa bing phd FTIR. Mau dugc nghién thanh bot min va
tron voi KBr véi ti 18 3:100 dé tao dang vién nén. Phd
FTIR dugc do trén may quang phé héng ngoai model
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Shimadzu FTIR-8400s spectrophotometer (Japan) voi
s0 song tr 4000 - 400 cm'L.

Do 6n dinh cua ché phém oligochitosan - bac
nano sau khi chiéu xa dwoc xac dinh bing phuong
phap do phd tir ngoai kha kién (UV-Vis), mau duoc
pha lodng trong nude khtr ion sao cho nong do Ag
12 0,1 mM va tién hanh do trén may quang phd UV-
Vis (UV-2401PC, Shimazu, Nhat Ban) (Li et al,
2007; Chen et al., 2007). Kich thudc va phan bd kich
thudc cua hat bac nano trong dung dich dugc xac
dinh bang phuong phap chup anh du6i kinh hién vi
dién tir truyén qua (TEM) trén thiét bi hién vi dién tir
truyén qua (JEM 1400, JEOL, Nhat Ban) theo
phuong phép cua Li et al. (2007).

Khio sat anh hwong ciia oligochitosan déi véi su
tang truéng cua ca chua

Chon ciy ca chua non sau khi nay mam 5 ngay,
khoe va ddng déu nhau dugc bd tri ngdu nhién vao
céc nghiém thirc (mdi nghiém thirc 10 cay va lip lai
3 14n). Sau do6 tién hanh phun 14 bing dung dich
chitosan va oligochitosan c6 Mw khac nhau tur 11,2 —
48,4 kDa v6i ndng do 100 ppm (d6i chung chi phun
nu6ce). Sau 30 ngdy tlen hanh xac dinh céac chi tiéu
sinh truong bao gom s6 14, s6 canh, chiéu cao ciy,
duong kinh than va so hoa.

Xac dinh hoat tinh khang nim in vitro

Moi truong duge s dung trong thi nghiém la
moi truong carrot agar co b6 sung oligochitosan-
bac nano ¢6 ndng d6 khac nhau (0-40 ppm). Cac
khoanh nidm c¢6 dwong kinh 5 mm dugc ciy vao
trung tim dia méi truong, u trong diéu kién téi &
nhiét d6 phong. Puong kinh khuin lac ndm F.
oxysporum dugc theo dbi sau 24 gid cdy, cach 24
gio tién hanh do duong kinh mot 1an cho dén khi
khuédn lac nim & miu ddi chung phat trién day kin
dia. Mtc d6 hi€u qua cua ché phém bac
nano/chitosan s€ dugc danh gia dua trén hiéu luc
khang ndm (Kim ez al., 2012): HLKN (%) = ((D-
d/D) x 100, trong do: D d (mm) 1n lugc 1a duong
kinh khuén lac nim trén méi truong thach cao su
khong bd sung (dbi chung) va co bd sung
oligochitosan-bac nano.

KET QUA VA THAO LUAN

Ché tao chitosan Mw thip biang phwong phap
chieu xa ket hgp xir ly H202

Chiéu xa tia gamma tu nguén Co-60 1a phuong

phap hiu qua dé cit mach cac polysaccharide tu
nhién no6i chung va chitosan néi riéng. Hiéu suit cit
mach cit mach cua birc xa thuong ty 1€ nghlch voi
ndng do cac polymer trong dung dich chiéu xa. Gan
day nhidu tac gia da ching minh rang hiéu qua cét
mach ciia birc xa gamma s& rit cao khi két hop xir
1y ddng thoi véi Ha02 va da c6 tac dung 1am giam
dang ké lidu chibu xa. Trong nghién cuu nay,
chitosan dwgc chiéu xa & trang thai trwong trong
dung dich H,0; & cac ndng d¢ khac nhau. Két qua
nhan duoc tir hinh 1 cho thiy sy suy giam Mw cia
chitosan trong dung dich chleu xa ty 1€ thuan vai
lidu xa va vdi sy gia tang cua ndng d6 H,0,. Cu thé
khi chiéu xa liéu 10 kGy thi Mw cua chitosan cta
mau trwong trong dung dich H,O, ndng d6 1, 2 va
3% da suy giam tir 573,2 xubng con tuong ung la
76,0; 67,8 va 48,4 kDa, trong khi d6 Mw clia mau
chitosan chiéu xa trong nudc van con kha cao voi
149,8 kDa. Tir két qua nay c6 thé thay hiéu qua cit
mach chitosan khi c6 sy hién dién cua H,O; 1a cao
hon nhiéu so véi khi chiéu xa miu trwong trong
nude. Didu nay co thé 1a do su hién dién cua H,0,
trong dung dich chiéu xa lam gia tang hi¢u qua cht
mach boi hiéu tmg dong vdn theo cac phuong trinh
sau:

Tia y
H,0—¢ g, H', H,0,, Hy, H;0',"OH (1)

Tia y
H,0, — 2°0H 2
€aq + H,0, >OH +"OH 3)
H® + H,0, »>H,0 + *OH “4)

Céc phan ung (2), (3) va (4) da lam gia ting s
Iugng cac goc *OH von 1a tadc nhan tham gia cit
mach chitosan trong dung dich (Woods, Pikaev,
1994). Két qua nay ciing phii hgp véi cong bd trude
day khi cit mach birc xa c6 két hop xir 1y H,02
dung dich chitosan (Duy et al., 2011) ciing nhu céac
polymer tu nhién khac nhu alginate, pectin va -
glucan (L& Quang Luén et al., 2012; 2013). Tu két
qua thi nghiém nay, chitosan c6 Mw ~ 48,4 kDa
dugc lya chon lam nguyén liéu cho thi nghiém tiép
theo nhdm ché tao oligochitosan c6 hiéu ung ting
truong ddi voi thye vat.
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Hinh 1. Sy suy gidm Mw clia chitosan theo ndng dé H,0;
va liéu xa.

Ché tao oligochitosan tir chitosan Mw thap

Muc dich cua thi nghiém nay 13 nhdm khéo sat
liéu xa dé ché tao oligochitosan tir mau chitosan Mw
thip. K&t qua nhan duoc tir hinh 2 cho théy khi chiéu
xa dang dung dich 5% chitosan Mw thap thi Mw cta
chung tiép tuc giam xuong con 19,5 kDa khi chiéu
lidu 4 kGy va sy suy giam nay chim din xudng con
18,1 kDa & lidu xa 8 kGy. Khi tiép tuc ting liéu
chiéu xa cao hon tr 12-16 kDy thi Mw cua chitosan
trong miu chiéu xa tiép tuc giam nhung khong déng
ké. Tur két qua nay cho théy khi st dung chitosan
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Mw thép dé cit mach ché tao oligochitosan véi ndng
d6 5% thi lidu xa hiéu qua 1a khoang 4 kGy va két
qua phan tich dic trung cdu trac tir hinh 3 ciing cho
théy cac dinh dac trung trong phé héng ngoai cua
mau oligochitosan ¢c6 Mw ~ 19,5 kDa 1a khéng c6 sy
thay d6i so voi miu chitosan Mw thip (Mw ~ 48.4
kDa) chiéu xa dang truong va mu chitosan chua
chibu xa (Mw ~ 573,2 kDa). Nhu vdy dé ché tao
oligochitosan thi viéc xir Iy két hop chiéu xa va HyO,
1a rét hidu qua dé giam liéu chiéu xa ddng thoi xur ly
¢t mach theo 2 budc nhu trén 13 co sé rat tét cho
myc dich st dung chitosan Mw thip lam chét én
dinh trong ché tao ché phim oligochitosan-bac nano
béang phuong phap chiéu xa.

50
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Hinh 2. Sw phu thudc Mw ctia oligochitosan theo liéu xa.
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Hinh 3. Phd IR cla chitosan, chitosan Mw thap va oligochitosan.
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Hiéu wrng ting trwéng cia chitosan chieu xa & ca
chua sau

Két qua nhan dugc tir hinh 4 cho théy viée XU
1y chitosan 1én cay ca chua giai doan 30 ngay tudi
d3 c6 anh huéng tdt dén su sinh truéng cua ching.
Khi xir Iy chitosan khong chiéu xa co6 Mw cao di
khong thé hién sy khac biét dang ké & cdy ca chua,
nhung chitosan chiéu xa c¢6 Mw duéi 49 kDa di
thé hién su tang truong 16 rét qua cac yéu tb vé sy
phat trlen chiéu cao cay, duorng kinh than, sb
14/cay, sb canh/cay va s6 hoa mdi ciy so voi 16 dbi
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ching khong xt 1y chitosan. Trong @d6
oligochitosan c6 Mw ~ 19,5 kDa da thé hién hiéu
g ting trudng cao nhét vaoi cac chi sb chiéu cao
cay: 70,2 cm, duong kinh than: 0,8 cm, sb la/cay
1a 237 14, s6 canh/cay: 16 canh va sb hoa/cay 10
hoa. So v&i cac chi s6 nay & 16 dbi chimg 14n luot
la: 43,6 cm, 0,6 cm, 131 14/cdy, 6 canh/cay va 3
hoa/cay. Nhu vay tir két qua trén co thé thay
oligochitosan ¢c6 Mw ~ 19,5 ché tao duoc bing
cach chiéu xa dung dich 5% chitosan Mw thép
(48,4 kDa) & lidu xa 4 kGy co6 thé sir dung lam
phén bén cho cy ca chua 1a rat hidu qua.
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Hinh 4. Hiéu ¢ng tang trwéng cla chitosan chiéu xa c6 Mw khac nhau 1&n s sinh trwdng & cay ca chua giai doan 28 ngay
tudi. (a): s6 14, (b): chiéu cao, (c):s6 canh, (d): dweng kinh than, (e): s6 hoa.

Ché tao va hoat tinh khing nim F. oxysporum
che pham oligochitosan-bac nano

Bac nano én dinh trong chitosan da dugc ché tao
thanh céng bang phuwong phap chiéu xa (Du ef al.,
2007). Tuy nhién thong thuong cac nghién clru trude
d4y chu yéu ché tao bac nano 6n dinh trong chitosan
¢6 Mw cao vdi muc dich lam ché phém diét nAm cho
cay. Két qua nghién ctru trude day ctia Luan va cong
su (2014) ciing da cho thiy hiéu lyc diét ndm cua

ché phém bac nano phu thudc rat 1on vao kich thude
hat bac nano trong ché phdm va hat bac co kich
thude 5 nm c6 hiéu luc diét ndm cao hon rat nhidu so
véi hat bac ¢6 kich thude 10 va 15 nm. Thém vao d6
Phu ef al., (2010) ciing cho thdy dé ché tao dung
dich bac nano c6 kich thudc hat trung binh la 5 nm
thi néng d6 bac nitrate cin st dung la 1 mM. Hon
nita tir két qua nhan dugc ¢ cac thi nghiém néu trén
da cho thay khi chiéu xa dung dich 5% chitosan Mw
thdp da tao ra san phdm oligochitosan c6 kha ning
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kich thich ting trudng tét cho cdy ca chua. Chinh vi
vay dung dich 1 mM bac nitrate va 5% chitosan co
Mw thip (48,4 kDa) duoc chiéu xa tia gamma & liéu
4 kGy dé ché tao ché phadm oligochitosan-bac nano.
Két qua nhén dwgc tir hinh 5(a) cho thiy phd UV-vis
ctia ché phém c6 xuit hién dinh hép phu déc trung
ciia bac nano véi dinh hip phu cuc dai (Ama) tai

12
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0.2

550 650
Buwdc song, nm

450
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bude song 403 nm. Ciing tir két qua nhdn duoc &
hinh 5 (b) v& anh TEM va phén b kich thudc hat
ctia ché pham ciing cho thiy kich thudc trung binh
ctia hat bac nano 1a khoang 5 nm. Két qua nhan
dwoc vé kich thude hat 1a phu hop véi cac két qua da
cong bé trude ddy cia Phu ef al., (2010) va Luén et
al, (2014).

(b) " "

Frequency, %

T4 3 1 16 fg . ST
4, ~ — 1)) )]

Hinh 5. Phd UV (a), anh TEM va phan bé kich thudc hat (b) ciia mau oligochitosan-bac nano ché tao béng phwong phap
chiéu xa lieu 4 kGy dung dich chira 1TmM bac nitrate va 5% chitosan Mw thap.
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Hinh 6. S phat trién nAm F. oxysporum trén mai trwéng CRA ¢6 bd sung nano bac & cac ndng dd khac nhau.

Hoat tinh khang nim in vitro ctia ché phdm sau khi
ché tao ciing dugc khao sat ddi v6i ndm F. oxysporum
giy bénh héo vang & cdy ca chua. Két qua nhan dugc &
hinh 6 cho thiy khi b6 sung ndng d6 bac trong moéi
truong nudi ciy cang cao thi sy phat trién cua duong
kinh tin ndm cang thép do sy trc ché ciia bac nano cang

tc ché dbi véi nAm F. oxysporum 1a 100%. Két qua nay
hoan toan phit hop véi két qua nghién ctru trude day
ctia Luén ef al., (2014) khi khéo sat hiu luc diét nAm
ctia ché phém bac nano ¢6 kich thudc hat 5 nm én dinh
trong chitosan trén dbi twong ndm Phytophtora capsici
gdy bénh chét nhanh & cay tiéu.

manh. Két qua tir hinh 7 va bang 1 ciing cho thiy hidu

Irc khang n?m} sau 7 ngay nudi cay 1a 37,5; 50,6 va
94,9% & cac nong do bac xtr 1y 1an lugc 1a 10, 20 va 30
ppm. Khi gia tang nong d bac 1én 40 ppm thi hi¢u luc
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Nhur vy c6 thé thiy ring khi chiéu xa dung dich
gom 1 mM bac nitrate va 5% chitosan c6 Mw thap
(48,4 kDa) ¢ licu 4 kGy da tao ra ché pham
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oligochitosan-bac nano vira c6 chira oligochitosan c6
hoat tinh ting trudng doi voi cay ca chua va vura cod

chua nano bac v6i hi¢u lyc khang khuan cao doi voi
nam F. oxysporum gdy bénh héo vang & cay ca chua.

Hinh 7. Tan ndm F. oxysporum trén méi trudng CRA ¢6 bd sung nano bac & cac ndng dd khac nhau sau 216 gi® nudi cay.

DC: dbi chirng khong bd sung bac nano.

Bang 1. Kha nang (e ché sy phat trién ndm F. oxysporum clia nano bac & cac ndng do khac nhau sau 216 h nudi cay.

Néng dd nano bac, ppm

Pworng kinh tan ndm, mm

Hiéu lwc khang ndm, %

0 (BC) 95,0°
10 59,4
20 46,9°
30 4,89
40 0,0

0,0¢
37,54
50,6°
94,9°
1002

Ghi chu: Trong cting mét cét cac gia tri c6 céc ki tw giéng nhau thi khong khac biét vé mét théng ké (p<0,05).

KET LUAN

Phuong phap cit mach chitosan bing bic xa
gamma Co-60 két hop xir ly H,O, da lam gia ting
dang ké higu sudt cit mach qua d6 lam giam di dang
ké liéu chiéu xa. Oligochitosan c6 Mw 19,5 kDa da co
tac dung thiic dy su sinh truong va phat trién ddi véi
cdy ca chua giai doan 30 ngay tudi khi xtr Iy phun la
voi ndng do 100 ppm. Cong trinh khoa hoc nay da ché
tao thanh cong ché phdm oligochitosan-bac nano vira
c6 chira oligochitosan c6 hoat tinh ting truéng dbi véi
cdy ca chua va vira co chira nano bac vdi hiéu luc
khang ndm F. oxysporum gy bénh héo vang & ciy ca
chua. Ché phidm phan bon cong nghé cao co ngudn
gbc ty nhién va kha ning kich khang khang bénh tdt
ché tao bing phuong phap chiéu xa néi trén 1 san
pham rt c6 tiém ning va trién vong tng dung dé san
xuét ca chua sach, an toan va chat luong cao.

Loi cam on: Nghién cuu dwoc tai tro boi Dai hoc
Quéc gia Thanh phé H6 Chi Minh (PHQG-HCM)
trong khuén khé dé tai ma s6 B2016-52-01. Nhom
tac gia xin cam on Trung tam So hitu Tri tué,
DHQG-HCM va Trung tam Trung tam Cong nghé
Sinh hoc Thanh phé H6 Chi Minh da tao diéu kién
dé chiing t6i thue hién nghién cieu nay.
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PREPARATION OF THE OLIGOCHITOSAN-SILVER NANOPARTICLES WITH A
POTENTIAL APPLICATION AS AN ANTIGUNGAL FERTILIZER AGAINST
FUSARIUM OXYSPORUM CAUSING FUSARIUM WILT DISEASE ON TOMATO

Nguyen Thanh Vu!, Huynh Quyen2, Duong Hoa Xo!, Le Quang Luan'

!Biotechnology Center of Ho Chi Minh City
’Intellectual Property and Technology Transfer, Vietnam National University Ho Chi Minh City

SUMMARY

Chitosan with molecular weight (Mw) approx. 573,2 kDa and deacetylation degree about 80% was
irradiated by gamma rays at swollen state in the present of 1 - 3% hydrogen peroxide for degradation to
prepare low Mw products. The solution of 5% low Mw chitosan in 0.5% acetic acid was further irradiated for
induction of oligochitosan. The obtained results indicated that the foliar application by 100 ppm oligochitosan
with Mw ~ 19.5 kDa prepared by 4kGy-irradiation of the low Mw chitosan with Mw ~ 48.4 kDa had a strongly
growth promotion effect on tomato plants after 30 days cultivation. The oligochitosan silver nanoparticles
(AgNPs) was also synthesized by gamma irradiation of solution contained 5% low Mw chitosan and 1 mM
silver nitrate in order to prepared antifungal fertilizer for tomato plants. The results on in vitro test for the
antifungal activity oligochitosan AgNPs against Fusarium oxysporum causing Fusarium wilt disease pointed
out that the addition of this product into cultivated media inhibited strongly the growth of the Fusarium
oxysporum pathogen fungus on carrot agar media. The antifungal efficiency values were found from 50.5 to
94.9% by the supplementions of silver concentrations from 20 to 30 ppm, respectively. The supplementation
with a silver concentration of 40 ppm inhibited completely the growth of F. oxysporum on the cultivated
media. Thus the oligochitosan AgNPs product had not only the growth promotion activity for tomato, but also
high antifungal activity against F. oxysporum. This product is promising to be used as an antifungal fertilizer
for tomato with safety and efficiency.

Keyworks: Fusarium oxysporum, gamma-rays irradiation, leaf fall disease, oligochitosan-silver nanoparticles
fertilizer, tomato
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