Tap chi Khoa hoc Truong Dai hoc Can Tho

Tép 48, Phan B (2017): 66-70

Tap chi Khoa hoc Trudng Pai hoc Can Thao
Phan B: Nong nghiép, Thuy san va Cong nghé Sinh hoc

website: sj.ctu.edu.vn

DOI:10.22144/jvn.2017.618

NGHIEN CUU K,H[& NANG KHANG NAM Colletotrichum gloeosporioides
GAY BENH THAN THU TREN CAY OT (Capsicum firutescens L.) CUA
CHE PHAM OLIGOCHITOSAN - NANO SILICA (SiO»)

Pham Dinh Diing', Pang Hitu Nghia', Lé Thanh Hung', Hoang Dac Hiét', Bui Van L&’ va

Nguyén Tién Thing’

"Trung tam Nghién cieu va Phat trién Nong nghiép Cong nghé cao thanh phé Ho Chi Minh
2Truong Pai hoc Khoa hoc Ty nhién Tp.HCM

3Vién Sinh hoc Nhiét doi

Thong tin chung:
Ngay nhan: 29/07/2016
Ngay chap nhan: 24/02/2017

Title:

Study on the antifungal effect
of oligochitosan - silica nano
particle on Colletotrichum
gloeosporioides causing
anthracnose in capsicum

T khoa:

Colletotrichum
gloeosporioides, nano silica,
oligochitosan, than thu

Keywords:

Colletotrichum
gloeosporioides,
anthracnose, oligochitosan,
silica nano parcticle

ABSTRACT

The compound of oligochitosan — silica nano particle with molecular weight
oligochitosan from 4 to 6 kDa and the size of silica nano particles from 20 to
30 nm used for test on antifungal activity against Colletotrichum
gloeosporioides causing anthranose in capsicum. The results showed that the
concentration of compound from 20 to 80 ppm all inhibited the growth of C.
gloeosporioides in in vitro condition from 15.64 to 67.18%, respectively.
Compared to the control, all concentrations of the compound promoted
increases in chlorophyll content and the best was 60 ppm. This concentration
enhanced the ability of disease resistance reaching from 37.8 to 88.8% and
decreased disease index from 39.2 to 13.7%. Therefore, the compound of
oligochitosan — silica nano particles is a promising high-tech product which i
safe and effective in prevention of the anthracnose on capsicum causing by C.
gloeosporioides.

TOM TAT

Ché phdm oligochitosan — nano silica ¢6 khéi lwong phén tir (Mw) tir 4-6 kDa,
hat nano silica co kich thucc tie 20-30 nm duoc sir dung dé nghién cuu kha
ndng khang ndm Colletotrichum gloeosporioides gy bénh than thw trén cdy 6t
(Capsicum  frutescens L.). Két qua khio sdat hiéu luc khang nam C.
gloeosporioides trong diéu kién in vitro cho thdy trong khoang nong do bé
sung ché pham tir 20 dén 80 ppm déu c6 tac dung ik ché si phdt trién ciia tan
nam twong tmg 156 dén 67,2%. Két qua khio sdt dnh huwong ca
oligochitosan — nano silica in vivo lén ham lwong chlorophyll cia cdy ot trong
trong diéu kién nha mang ¢ nong do tir 20 dén 80 ppm déu cho két qua vieot
tréi so véi doi chirng va dat két qua tot nhat & nong dé 60 ppm. Bén canh dé,
két qua con cho thdy khi xir Iy & nong do 60 ppm khéng nhitng c6 tic dung gia
tang kha nang khang bénh cia cdy ot ti 37,8 1én 88,8% ma con lam giam chi
6 bénh tir 39,2 dén 13,7%. Ché pham oligochitosan — nano silica hita hen sé
la mét san phdm céng nghé cao, an toan va hiéu qud trong phong triv bénh
than thi trén cdy 6t do nam C. gloeosporioides gay ra.

Trich dan: Pham Dinh Diing, Pang Hiru Nghia, Lé Thanh Hung, Hoang Dac Hiét, Bui Vin Lé va Nguyén
Tién Théang, 2017. Nghién ctru kha nang khang nim Colletotrichum gloeosporioides gy bénh
than thu trén cay 6t (Capsicum frutescens L.) cua ché pham oligochitosan - nano silica (SiO»).
Tap chi Khoa hoc Truong Pai hoc Can Tho. 48b: 66-70.
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1 MO PAU

Ot cay la cay gia vi trf)ng o Vung nhiét doi
nhung dugc ti€u thy trén khap thé gl(n do co6 gia tri
xuat khau rat cao ¢ cac dang san pham nhu 6t tuoi,
ot kho va 6t qua ché bién. Trong cac loai bénh trén
6t, bénh than thu do ndm  Colletotrichum
gloeosporioides 1a mot trong cac bénh gay thiét hai
nghiém trong nhat va lam ton that tir 10 dén 80%
san lugng 0t & cac nude trén thé gidi nhu An DO,
Thai Lan, Han Quéc va Viét Nam (Mahasuk et al.,
2009).

Chitosan 1a mot polymer sinh hoc, gdm cac don
vi cta glucosamin va N-acetylglucosamin lién két
v6i nhau qua cau ndi B-1,4-glucosite. Do céc dic
tinh nhu khong ddc, tinh twong hop sinh hoc cao
nén chitosan dugc sir dung nhiu trong bao quan
thuc pham, trong linh vyc y té dé 1am mang diéu tri
bong (Nguyén Thi Ngoc Ti, 2003),... Chitosan va
cac phan doan oligochitosan ciing c6 kha ning
khang cac loai vi khuan, virus, nim bénh trén thuc
vat ma khong gy 6 nhiém moi truong, do vay
chitosan t6 ra rat hiru ich trong viéc san xuét cac
loai noéng san va rau qua sach (Tay et al., 1993;
Kumar, 2001; Vasyokova et al., 2001; Kume et al.,
2002; Luan et al., 2006). Thém vao d6, hat nano
silica (Si0,) gan day ciing dugc nghién ciu cho
théy hat nano silica c6 tac dung kich hoat co ché
phong vé cua ciy trong bang cach ting cuong hoat
dong cua cac enzyme nhu chitinases, peroxidases,
polyphenoloxydases,... (Belanger et al., 1995).
Muc dich cua nghién ctru nay la nghién ctru hiéu
ing kich khang nam C. gloeosporioides trén cy 6t
bang ché pham nano silica str dung oligochitosan
lam chat 6n dinh nham tién t6i Gmg dung trong san
Xuét nong nghiép dé tao ra cac san phiam nong san
sach, chat luong cao.

2 VAT LIEU VA PHUONG PHAP

2.1 Vitliéu - Phwong phap

Ché pham oligochitosan — nano silica: ché
phim c¢6 d6 pH = 5, trong lugng phan tir
oligochitosan 4-6 kDa, hat nano silica cé kich
thuéc hat 20-30 nm do Trung tam Vinagamma
cung cap. Moi truong Potato Dextrose Agar (PDA)
ciia Hang Merck, DPuc. Chung nam Colletotrichum
gloeosporioides dugc phan lap tir cac mau trai 6t bi
nhiém bénh do Trung tim Nghién ciru va Phat trién
Néng nghiép Cong nghé cao cung cp va giéng 6t
thi nghiém 1a 6t chi thién TN278 lai F1 do Cong ty
Trang Nong cung cAp.

Quy trinh tréng va cham séc dugc thuc hién
theo Tién bd k¥ thuat trong 6t cay trén gia thé
trong nha mang 4p dung hé théng tudi nho giot
(TBKT 01-29:2016/BNNPTNT) cta Trung tam
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Nghién ctru va Phat trién Nong nghiép Cong nghé
cao.

2.2 Panh gia kha niing khang nim cia
oligochitosan — nano silica d6i véi nam C.
gloeosporioides trén moi treong thach ran

Moéi trudng PDA c¢6 bd sung dung dich
oligochitosan — nano silica v&i cac néng d6 20, 40,
60 va 80 ppm. Cac khoanh nim 7 ngiy tudi co
duong kinh 6 mm duoc cdy vao trung tim dia moi
truong, nudi ciy trong diéu kién toi ¢ nhiét do
phong. Theo ddi duong kinh khudn lac nim C.
gloeosporioides va bat dau do duong kinh sau 10
ngay nudi cdy. Kha ning khang ndm cua ché phim
dugc xac dinh nhu sau: HLUC (%) = ((D-d)/D) x
100, trong d6: D (mm) la dudng kinh khuan lac
ndm trén moi truong PDA khong bd sung che
pham (d6i chimg); d 1a dudng kinh khuan lac nAm
trén moi trudng PDA c6 bd sung ché pham & cac
nong d¢ khac nhau.

2.3 Danh gia hi¢u rng phong bénh than thw
in vivo trén cay 6t

Cay 6t duoc trong trong nha mang sau 62 - 65
ngdy tudi va ngay khi bat dau ra qua non dugc sir
dung dé xur 1y phun phan doan oligochitosan véi
ndng do 20, 40, 60 va 80 ppm. Mdi nghiém thirc
chon 5 cay va lap lai 3 1an. Nghiém thic dbi chimg
xtr Iy bang nudc cit. Dung dich thi nghiém dugc
phun udt déu toan bo than, 1a cdy 6t va tién hanh
phun lién tuc 3 1an, mdi lan cach nhau 7 ngay. Sau
24 gi¢ tinh tir 1an phun thr 3, chon ngéu nhién mdi
cdy 50 qua 6t va tién hanh gy nhiém béng cach
tao vét thuong trén trai réi phun huyén phu bao tir
ndm C. gloeosporioides v&i mat dd 10* bao tir/ml.
Theo ddi va xéac dinh ty 1¢ nhiém bénh, chi s6 bénh
trén cac qua gdy nhiém bénh nhén tao. Ty 1é nhiém
bénh (TLN) cua qua 6t sau khi xtr ly phun ném
bénh dugc xac dinh nhu sau: TLN (%) = (Tong sd
qua bi nhiém bénh / Tong sé qua diéu tra) x 100.
Chi s bénh (CSB) trén cac qua 6t bi nhiém bénh
duoc xac dinh nhu sau: CSB (%) = {[(N1x 1) + (N3
x 3)+ ...+ (Nax n)]/(N x n)} x 100, trong do: Ny,
Na,..., Ny 14n luot 13 s6 qua bi bénh 6 cac cap bénh;
N 1a tong s6 qua diéu tra; n 1a cip bénh cao nhét
quan sat duoc. Cép bénh dwoc chia thanh 5 cép
theo thang phan cap chi s bénh than thu hai 6t
QCVN 01-160:2014/BNNPTNT nhu sau: Cép 1: <
5% dién tich qua bi bénh; Ca‘ip 3. >5 - 15% dién
tich qua bi bénh; Cip 5: >15 - 25% dién tich qua bi
bénh; Cap 7: >25 - 50% dién tich qua bi bénh; Cap
9: > 50% dién tich qua bi bénh (QCVN O0l-
160:2014/BNNPTNT).

2.4 Xac dinh ham luwgng chlorophyl

Cay 6t sau 7, 14 va 21 ngay phun ché pham
oligochitosan — nano silica v4i nong d6 20, 40, 60
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va 80 ppm, tién hanh liy miu dé xac dinh ham
lugng chlorophyll. Mau duoc ldy 1a mau 1a vao
budi sang, lic 14 da khé. Ham luong sic td
chlorophyll dugc xé4c dinh theo phuong phap cua
Grodzinxki va Grodzinxkin (1981) bang cach
nghién 5 g 1a trong 100 ml dung dich ethanol 95%,
sau do ly tam trong 10 phat ¢ 4.000 vong/phit va
dinh lugng trén may UV-Vis Lamba 25 (cua Hang
PerkinElmer — My) ¢ hai budc song 648 va 664
nm. Ham luong chlorophyll tong s dugc tinh theo
cong thirc: Chlorophyll (ug/g) = (5,24 x Dees +
22,24 x D648) x k/m; trong d6 Deea, Deas lén luot 1a
d6 hép thu & budc song 664 va 648 nm, k 1a hé sb
pha loang, m 1a khéi lugng mau ban dau.
2.5 Phan tich két qua va xir Iy thong ké

. S6 liéu thi nghiém duoc thu thap va tong hop
bang phan mém Microsgft Excel va phan tich
phuong sai ANOVA, két qua phan hang theo
Duncan bang phan meém thong ké SAS 9.1.3.

3 KET QUA VA THAO LUAN
3.1 Hoat tinh khang nim C. gloeosporioides
cia ché pham oligochitosan — nano silica
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Hinh 1: Anh hwéng ciia nong do oligochitosan —

nano silica dén sy phat trién ciia nam trén moi
truong PDA

Két qua khao sat hiéu lyc khing ndm C.
gloeosporioides cua ché phim oligochitosan —
nano silica trén méi truong PDA & cac ndng do
khac nhau duoc trinh bay trén Hinh 1 va 2 cho thiy
kha nang khang nédm cua ché pham gia tang theo
nong d6 xir Iy ché pham Két qua cho thay dé e
ché 50% su phat trién cua tan nam can néng do 1a
40 ppm. O ndng d6 60 va 80 ppm, hiéu lyc trc ché
su phat trién tan ndm 1a t6t nhat (1an luot 13 60,4 va
67,2%). Hoat luc khang nam cua oligochitosan —
nano silica dugc giai thich 1a do oligochitosan 1a
thudc diét nAm c6 hiéu qua khi ngin can bao tir
nam niay mam, can tré dng mam kéo dai (Eweis et
al., 2006; Liu et al., 2007; Hernandez-Lauzardo et
al., 2011); oligochitosan con 1am thay d6i dic tinh
thdm cua té bao, ngan chan viéc sao chép RNA cua
té bao va tao chelat v6i cac yéu té vi lwong 1am e
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ché soi ndm bénh phét trién (Kim et al., 2005;
Bautista-Bafios et al., 2006; Long et al., 2014).
Mit khac, cac hat nano silica dé dang dugc hép thu
vao té bao nam bénh gy ra cac qua trinh bao mon
thanh té bao va cudi cung la pha v& té bao gy ra
cai chét cua té bao nidm bénh (Goussain et al.,
2002; Matsumoto et al., 2009).

Hinh 2: Sy phat trién cia nim C.
gloeosporioides sau 10 ngay nudi cay trén moi
treong PDA

A: Péi chieng chi bé sung nuwde; B: 20 ppm; C: 40 ppm;
D: 60 ppm; E: 80 ppm

3.2 Khdo sat 4anh hwéng ciia oligochitosan —
nano silica 1én ham lwgng chlorophyll

Két qua khao sat anh hudng ciia oligochitosan —
nano silica 1én ham lugng chlorophyll trén ciy 6t
trong trong nha mang dugc trinh bay trén Hinh 3
cho thay cac nghiém thirc ¢6 sir dung oligochitosan
—nano silica & cac néng dd khac nhau déu vuot troi
so voi nghiém thirc ddi chung. Két qua cho thay
ham luong chlorophyll c¢6 xu hudng ting dan va
dat gi tri cao nhat ¢ giai doan dau sau 14 ngay xir
ly voi oligochitosan - nano silica. Sau d6
ham lugng chlorophyll giam dan sau 21 ngay xu ly
véi oligochitosan. Trong do, khi xu ly voi
oligochitosan — nano silica & néng do 60 ppm cho
két qua t6t nhat. Ham lugng chlorophhyll dat gia tri
cao nhat sau 14 ngay 1a 2,63 mg/100g sinh khdi
tuoi. Didu nay dugc giai thich 1a do co ché cua
oligochitosan khi di vao té bao s& lam ting kha
nang trao doi chat, ting cuong van chuyen cac ion
K* qua d6 lam ting hdp thu ion Mg va ting
cuong kha ning sinh tong hop chlorophyll (Borei
et al., 2014). Ngoai ra, nano silica dugc coi la mot
hop chét ting cudng su hoat dong cua cac siRNA
dan dén gia ting qua trinh sinh tong hop cac hoat
chat thir cip trong té bao (Goussain et al., 2002;
Matsumoto et al., 2009). Nhu vy, khi xir 1y ché
pham oligochitosan — nano silica & nong d9 60
ppm c6 tac dung kich thich sy gia tang lugng
chlorophyll t6t nhat & giai doan tir 7 dén 14 ngay
sau khi xir ly.
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Hinh 3: Sl.rogia tang ham lugng chlorophyll &
cily 6t khi bo sung oligochitosan — nano silica &
cac nong do khac nhau

3.3 Khaio sat hiéu irng phong bénh than thw
in vivo ciia ciia ché pham oligochitosan — nano
silica trén cay 6t

Két qua khao sat hiéu (mg phong bénh than thu
trén cdy 6t duoc trinh bay trén Hinh 4a cho thdy ¢
tat ca cac ndng do xtr Iy oligochitosan — nano silica
déu co kha nang han ché nhiém bénh vuot troi so
v6i d6i ching. Dé han ché 50% ty 1& nhiém bénh
clia qua 6t thi ndng do oligochitosan — nano silica
st dung chi 1a 40 ppm. Nghiém thac xu ly
oligochitosan — nano silica & ndng do 60 ppm ¢ ¥
nghia nht véi ty 1¢ nhiém bénh chi 1a 22,2%, trong
khi 16 dbi chimg ty 1& nhiém bénh c6 thé 1én t6i
90%. Ngoai ra, két qua theo ddi chi sb bénh dugc
trinh bay trén Hinh 4b cho thiy ngay ¢ ndng d6 20
ppm da han ché hon 50% chi s bénh trén céc 16 thi
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nghiém dugc xu ly voi oligochitosan — nano silica,
chi s6 bénh thdp nhat & nghiém thic bd sung
oligochitosan — nano silica & néng do 60 ppm la
13,7%. Diéu nay dwoc giai thich la do
oligochitosan & néng do 60 ppm tham gia hiéu qua
trong hiéu tmg phdi hop tao cac phytoalexin dwoc
xem nhu 1a mot chét khang sinh trén thyc vat
(Luan et al., 2005). Mat khac, cac hat nano silica
dé dang duoc hap thu va tich lity trong cac mé biéu
bi tang cudng céu tric cho cac md nay dé chdng lai
su xam nhap cua ndm bénh. Cubi cung, hat nano
lam gia ting hoat dong san xuit cac hop chat
phenolic va cac enzyme nhu chitinase nhim chéng
lai sy xam nhap cua mam bénh (Borei et al., 2014).

Bang 1: Anh huwong cua oligochitosan — nano
silica dén ty 1€ nhiém bénh (%) va chi
s0 bénh (%) trén cay 6t

Nong dd Chi s6 bénh Ty 1 bénh
(ppm) (%) (%)
PC 97,77 +3,16¢4 90,0+ 11,544
20 39,23+0,53¢ 62,22 +5,09¢

40 2330+3,48  3556+1,92°

60 13,67 + 1,60° 22,221,922

80 19,37 +0,57° 33,33 +8,82°
CV 7,12 14,34

Chi 56 bénh, %

Ghi chit: Trung binh £d¢ léch chudn; cdc gid tri trung
binh trén cung mot cot co chir cdi khdc nhau thi khdc
biét c6 y nghia thong ké ¢ mirc 5%; PC: ddi chimg
khéng bé sung oligochitosan - nano silica
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Hinh 4: Ty I¢ qua bi nhiém bénh (a) va chi s bénh (b) & qui 6t sau khi xir ly phun ché pham
oligochitosan — nano silica é cac nong d¢ khac nhau

4 KET LUAN

Nghién ctru d3 tién hanh sir dung oligochitosan
— nano silica dé trc ché C. gloeosporioides trén moi
truong PDA c6 tac dung tc ché sy phat trién cua
tan nam tir 15,6% dén 67,2% & nong do tir 20 dén
80 ppm. Két qua nghién ctru anh huong cua ché
pham 1én ham luong chlorophyll trén cady 6t cho
thdy oligochitosan — nano silica kich thich gia ting
ham lugng chlorophyll tir 27,0% dén 77,9%. Trong
khi d6, két qua nghién ctru kha niang khang bénh
than thu in vivo trén cdy 6t cho thy khi xu 1y &
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noéng do 60 ppm voi 3 lan phun khong nhitng co
tac dung tang kha nang khang bénh tir 37,8% dén
77,8% ma con lam giam chi s bénh tir 60,8% dén
86,3%. Ché pham oligochitosan — nano silica hira
hen 14 mot san phim tiém ning tng dung dé
kiém soat bénh than thu trén cdy 6t va nhiéu loai
cay trong khéc trong san Xuat néng nghiép cong
nghé cao.
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