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TOM TAT

Chitosan dugc cit mach bing phuong phap chiéu xa dung dich chitosan 5% trong acetic acid c6 va khong

¢6 xir 1y két hop H,0, dé ché tao oligochitosan. Ché phim oligochitosan c6 khéi lwgng phan tir (Mw) ~ 14,84
kDa ché tao bang phuong phap chiéu xa két hop xir Iy H,0, dwoc sir dung dé tach thanh 5 phin doan
oligochitosan c6 Mw khac nhau (F;: Mw < 1 kDa, F,: ~ 1-3 kDa, F3: Mw ~ 3-10 kDa, F;: Mw ~ 10-30 kDa va
Fs: Mw > 30 kDa) phuc vu cho nghién ciru hidu tmg sinh hoc trén cdy 6t (Capsicum frutescens L.). Két qua thir
nghiém vé& hiéu tng ting truong cho thiy cac phan doan oligochitosan déu c¢6 tac dung gia ting sinh khéi tuoi
(9,9 - 56,3%) va ham luong chlorophyll (20 -92,4%) khi xir Iy trén cdy 6t. Thém vao d6, két qua khao sat higu
luc khang ndm Collectotrichum capsici giy bénh than thw (anthracnose) trén cdy 6t trong didu kién in vitro cho
th?iy, cac phan doan F;, F4 va Fs c6 Mw > 3 kDa ddu c6 tac dung trc ché su phat trién cta tan nim C. capsia O
nong d6 su dung 1a 0,5%. Trong khi d6 xtr ly phun cac phan doan F, va F5 c6 Mw ~ 1 - 10 kDa lai c6 tac dung
gia tdng kha nang khang bénh cua cdy 6t dbi v6i loai ndm bénh nay ddng thoi con gia ting trong luong qua tir
39,0 dén 48,7%. Nhu vay, cac phan doan oligochitosan cd Mw ~ 1-10 kDa khéng chi ¢6 tic dung ting trudng

ma con c6 tac dung 1am gia ting kha ning khang bénh than thu do ndm C. capsici gy ra & ciy 6t.

Tir khéa: Bénh than thir, chiéu xa y, Collectotrichum capsici, oligochitosan, phdn doan

MG PAU

Bénh than thu (anthracnose) lam thdi trai do
nam Collectotrichum capsici giy ra trén ciy 6t la
mdt trong cac bénh gay thiét hai nghiém trong nhat
1a va 1am ton that tir 10 dén 80% san lugng trf)ng ot
& An do Thai Lan, Han Quédc va Viét Nam. O Viét
Nam, tat ca cac vung trong ot tap trung trén ca nudce
déu bi bénh than thu pha hoai ning né (Trin Thanh
Tung, 2003). Céc bién phap phong trir bénh do ndm
C. capsici thong dung hién nay 1a dung thudc bao vé
thuc vat c6 ngudn gbc hoa hoc khong an toan, gay
doc hai cho nguoi st dung va méi truong (Tran
Thanh Tung, 2003; Alexander, Waldenmaier, 2002;
Roberts et al., 2001).

Chitosan 1a mot polymer ¢6 ngudn gbc tu nhién
gom cac don phéan B-D-glucosamine va B-N-acetyl-

glucosamine (Le et al., 2005). Trong ndng nghiép,
chitosan duoc sir dung lam chét ting truong thyc vat
(Kumar, 2001), bao quan ndng san va boc hat gidng
do chung c6 hoat tinh khang vi sinh vat (Tay et al.,
1993; Vasyokova et al., 2001; Kume et al., 2002).
Oligochitosan con ¢é tac dung hd trg vao co ché
phong vé ¢ thyc vat, kich thich sy téng hop va tiét ra
mot s6 loai enzyme nhu phytoalexin, chitinase,
pectinase, ... nhu 14 cic chit khang bénh tu nhién
trén thyc vat (Warker-Shimmons et al., 1983;
Roberts et al., 2001; Badawy, Rabea, 2009; Le et al.,
2006). Gan day Xu ef al., (2006) ciing da thong béo
rang phan doan oligochitosan ¢ khoi lugng phan tir
(Mw) thap dd c6 hoat tinh khang dbi v6i nhiéu loai
nadm giy bénh thuc vat nhu Phytophthora capsici,
Alternaria solani, Botrytis cinerea, Colletotrichum
orbiculare,  Exserohilum  turcicum, Fusarium
oxysporum va Pyricularia oryzae. Thém vao do,
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Luan ef al., (2006) ciing da cho thiy cac phan doan
oligochitosan c6 khéi lugng phén tir tir 1 dén 10 kDa
¢6 hoat tinh tang truong va hiéu ung phytoalexin cao
hon so v&i cac phan doan khic. DPé ché tao
oligochitosan, chiéu xa dugc cho la phuong phap
hidu qua nhét hién nay do c6 nhiéu wu diém hon cac
phuong phéap str dung enzyme hay cac tic nhan hoa
hoc (Kume e al, 2002). Mic di vay, gin day
phuong phap chiéu xa két hop xir 1y hydrogen
peroxide trong cit mach cac polysachride ty nhién da
¢ tac dung lam giam mot dang ké lidu chiéu xa
(Luan et al., 2012; Duy et al., 2011) va do d6 da lam
giam chi phi chiéu xa va ha gia thanh san pham. Muc
dich cua nghién ctru nay la nghién ctru hiéu ing ting
truong va hoat luc khang nam C. capsici giy bénh
than thu trén cdy 4t clia cac phan doan oligochitosan
ché tao béng phuong phap céng hop (synergic) nham
tién toi ung dung trong san xuat nong nghiép aé tao
ra cac san phim néng san sach, chat luong cao va
than thién v&i moi truong.

VAT LIEU VA PHUONG PHAP

Vit liéu

Chitosan 8B c6 dd deacetyl khoang 80% cua
Hang Kaitokichi, Nhat Ban. Hydrogen peroxide,
acetic acid, mdi truong potato dextrose agar (PDA)
cia Hang Merk, Ptc. Ngudn xa tia gamma GC-
5000, BRIT, An D6 tai Vién Nghién ctru Hat nhan
Pa Lat. Ching nim Collectotrichum capsici do
Trung tim Nghién ctru va Phat trién Nong nghiép
Cong nghé cao cung cip va gidng 6t thi nghiém 1a 6t
chi thién TN278 (Capsicum frutescens L.) do Cong
ty Trang Nong cung cép.

Ché oligochitosan biang phwong phap chiéu xa va
chieu xa ket hop xi ly H,O,

Hoa tan 5 g chitosan trong dung dich acetic acid
0,5% c6 va khong c6 1% H,0; sau dinh mirc dén 100
ml bang chinh cac dung méi twong tmg dé c6 dwoc
dung dich chtra 5% chitosan trong 0,5% acetic acid
va trong 0,5% acetlc acid két hop 1% H,0,. Tién
hanh chiéu xa cac mau trén ngudn xa gamma Co-60
trong diy lidu 5 — 150 kGy véi suat liéu 3 kGy/h.

Xic dinh khoi lwong phén tir

Mau oligochitosan sau khi chiéu xa duogc xac
dinh khoi lugng phan td (Mw) trén may GPC si
dung 4 cot TSKgel PWy, (G6000PW,;,G4000PWy,
G3000PWy, G2500PW,)) duoc két noi voi cot bao

vé TSK gugrd column PW,,. Cac mau chitosan dugc
do vdi nong do 0,1% (w/v) trong dung moi
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CH;COOH 0,2M va CH3COONa 0,IM ¢ nhiét do
40°C véi toc d6 bom 14 1 ml/phit va chit chudn sir
dung 1a PEG c6 Mw 1a 0,2 — 6 kDa va PEO véi Mw
la 24 — 920 kDa. P9 suy giam khdi lugng phan tir
dugc tinh nhu sau: BSG (%) = (Mwy, — Mw) x
100/Mwy; trong d6 Mwy la khéi lwong phan tir cia
chitosan ban dau, Mw 1a khdi luong phén tir cua
oligochitosan tai lidu chiéu xa twong tng.

Tach cac phan doan oligochitosan

Dung dich chitosan sau khi chiéu xa dugc tién
hanh tach dé thu nhan cac phan doan oligochitosan
trén hé théng loc khudy nén khi (Stirred
Ultrafiltration Cell, model 8400, Milopore Co.,
USA) st dung mang tach cellulose c¢6 duong kinh
63,5 nm va kich thude 16 loc 1a 1000 (YM1), 3000
(YM3), 10.000 (YM10) va 30.000 kDa (YM30).
Dung méi sir dung 13 acetic acid 0,5% va ap sudt nén
0,1 Mpa tur khi nito (Luan et al., 2005; 2009).

Xac dinh hiéu &rng ting truéng

Cay 6t sau khi gieo 10 ngay tudi dwoc chuyén
vao chau nhua c6 chita xo dira va tién hanh tréng
theo phuong phap thuy canh tinh st dung dinh
dudng hyponex 0,1% (Nhat Ban) c6 bd sung 100
ppm cac phan doan oligochitosan tuong Umg (Luan
et al., 2012). Pbi chimg dugc trong trén nguodn dinh
dudng tuong ty nhung chi bd sung thém dung dich
acetic acid. Sau 14 ngay trong trong nha kinh, tién
hanh x4c dinh sinh khéi twoi va ham luong
chlorophyll. Ham lugng sic t6 chlorophyll dugc xdc
dinh theo phuong phdp quang phd (Nguyen Ngoc
Tan, Nguyén Dinh Huyén, 1981; Nguyén Vin M et
al.,, 2013) nhu sau: nghién 5 g 14 trong 100 ml dung
dich ethanol 95%, sau d6 ly tdm trong 10 phut &
4.000 vong/phut va dinh lugng trén may UV-Vis
Lamba 25 (cta Hang Perkin Elmer — My) ¢ hai budc
song 648 va 664 nm. Ham lugng chlorophyll tong s6
dugc tinh theo cong thirc: Chlorophyll (ug/g) = (o, x
D664 + Bb X D(,4g) X k/m, tI'OIlg do D664; D(,4g lﬁn luot
la do hép thu & budc song 664 va 648 nm, a, = 5,24
(hang s0 chlorophyll a chiét trong con) P = 22,44
(hiang s6 chlorophyll b chiét _trong con) k 1a hé sb
pha lodng, m 14 khoi lugng mau ban dau.

Panh gia hiéu lwc e ché cia cac phin doan
oligochitosan doi véi nam C. capsici trén moi
truong thach rian

Méi truong PDA c¢6 bd sung dung dich
oligochitosan c6 Mw va nong d¢ khic nhau. Céc
khoanh nam 7 ngay tudi c6 dwong kinh 6 mm dugc
cay vao trung tdm dia moéi truong, nudi cay trong
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diéu kién t6i & nhiét do phong. Theo ddi dudng kinh
khuén lac ndm C. capsici va bit diu do dudng kinh
sau 10 ngay nudi cdy. Hoat lyc trc ché cua cac phan
doan oligochitosan dugc xac dinh trén co s mic do
phat trién so v6i ddi chimg (SVDC) nhu sau:
MDPTSVDC (%) = d/D x 100, trong d6: D, d (mm)
lin luot 1a duong kinh khuan lac nidm trén moi
truong PDA khong bd sung (dbi chung) va c6 bd
sung phan doan oligochitosan.

Panh gia hiéu ung phong bénh than thw in vive
trén ciy ot

Cay 6t dugc trong trong nha kinh sau 62-65
ngdy tudi va ngay khi bt dau ra qua non cay dugc
sir dung dé xtr 1y phun phan doan oligochitosan v&i
néng do 100 ppm. Mdi nghiém thirc chon 5 ciy va
lap lai 3 lan. Nghiém thirc d6i chimg xir ly bang
dung moi twong rng va khong chira oligochitosan.
Dung dich thi nghiém dwgc phun w6t déu toan bd
than va 14 cdy 6t va tién hanh phun lién tuc 3 lan,
mdi 1an cich nhau 7 ngay. Sau 24 gi tinh tir lan
phun thtr 3, chon ngau nhién mdi cay 50 qua 6t va
tién hanh gay nhiém bang cich tao vét thuong trén

trai rdi phun dung dich ndm C. capsici véi mat do
10* bao tir/ml. Theo ddi va xac dinh ty 1¢ nhiém bénh
cua qua dt sau 14 ngay phun nam bang cach dém sb
qua bi nhlem bénh trén tong s6 50 qua giy nhidm
nhan tao & mdi cy. Trong luong qua duoc xdc dinh
bang cach cén 50 qua vira chuyén déu sang mau do &
moi cay.

KET QUA VA THAO LUAN

Chiéu xa chitosan va tich cic phin doan
oligochitosan

Két qua bang 1 cho thiy trong ca 2 truong hop
¢6 va khong c6 bd sung H,0, thi sy suy giam Mw
clia chitosan bang birc xa tia y déu rt nhanh trong
khoang liéu thap va sau d6 giam cham dan ¢ cac lidu
xa cao hon. Tuy nhién viéc xur 1y két hop v6i H,0,
da co tac dung lam giam di dang ké lidu xa, cu thé 1a
dé cét mach chitosan c6 Mw tir 193,7 kDa xudng con
11,4 kDa thi cin dén 75 kGy trong khi néu két hop
xir Iy véi 1% H,0, thi chi can lidu xa 1a 10 kGy dé
tao ra san pham oligochitosan c6 Mw ~ 14,8 kDa.

Bang 1. Sy suy gidm Mw ctia theo liéu xa khi chiéu xa dung dich chitosan 5%.

Khéng bd sung H,0,

C6 xir Iy két hop 1% H,0,

Liéu xa, kGy Mw, kDa Do suy giam Mw, % Liéu xa, Mw, kDa Do suy giam Mw, %
kGy

0 193,662 0 0 193,662 0

10 100,542 48,08 5 39,197 79,76

25 45,143 76,69 10 14,837 92,58

75 11,406 94,11 15 7,510 96,12

100 5,894 96,96 20 5,067 97,38

150 4,630 97,61 25 4,102 97,88

Co ché cat mach chitosan hidu qua bang két hop
ddng van co thé dugc gii thich 1a do sy phan ly birc
xa cua nudc va H,O, dudi tac dung cua tia y hinh
thanh nén géc tu do hydroxyl (*OH) c6 tinh oxy hoa

H,0,~ HOO
HOO™> OH' + (O)
HOO + H2029'OH + 02._ + H,O

manh [am tang hiéu qua cit mach cua chitosan. Co
ché cit mach chitosan (ky hiéu 1a R-H) khi c6 mit
cua H,0, da duoc Qin et al. (2002) dé cap, theo do
co ché cit mach gdm céc bude nhu sau:

() RRH+°OH->R*+H,0 (4
) R°>R,"+R, (5)
3)
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Céc két qua nghién ciru cho thay phwong phap
két hop ddng thoi tia y va H,O, cho hiéu qua cit
mach rat nhanh va c¢6 thé giam duoc gan 7,5 1an chi
phi chiéu xa. Trong nghién ctru trudc day di cho
thiy oligochitosan c6 Mw ~ 11-16 kDa khong nhing
¢6 hiéu ung tang trudng ma con cé tac dung thac diy
cdy trong gia ting hiéu tmg ctia nhidu loai enzyme
giup cdy khang bénh nhu chitinase, phenylalanyl
ammonia-lyase (PAL) v.v. (Luan et al., 2005 va
2006). Chinh vi vay dung dich oligochitosan chiéu
xa 10 kGy két hop xir Iy 1% H,0,va c6 Mw ~ 14,8
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kDa dugc lya chon dé tach cac phan doan cho céac
nghién ctru tieép theo nham tim hi€u hoat tinh sinh
hoc cta cac phan doan trong san pham nay.

Vi viée st dung 5 loai mang tach la YM1, YM3,
YMI10 va YM30 chung t6i da tach dugc 5 phan doan
oligochitosan twrong tng 1a F;: Mw < 1 kDa, F,: Mw ~
1-3 kDa, F3: Mw ~ 3-10 kDa, F4: Mw ~ 10-30 kDa va
Fs5: Mw > 30 kDa v&i ham heong cu thé dugc trinh bay &
hinh 1. C4c phén doan nay dugc sir dung dé thir nghiém
céc hoat tinh sinh hoc trén 6t va ndm C, capsici.
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Hoat tinh khang nidm C. capsici in vitro caa cic
phén doan oligochitosan

Két qua khao sat hoat lyc urc ché nim C. capsici
trén moéi trudng PDA ciia cac phan doan va ndng do
oligochitosan khac nhau dugc trinh bay trén hinh 2
va 3 cho théy hiéu luc e ché ndm trong diéu kién in
vitro gia ting theo néng do va khdi luong phan tir
cua ohgochltosan Cac phan doan F3, F4svaF;s deu cod
hoat tinh trc ché truc tiép loai nAm nay & ndng do
0,5%, trong khi d6 cac phan doan F; va F, vdi Mw <
3 kDa lai khong c6 tac dung trc ché ngay ca ¢ ndng
d6 bd sung la 1%. Hoat tinh khang nim cua
oligochitosan dugc giai thich 1a do ching lam thay
d6i tinh thdm cua t& bao (Kim, Rajapakse, 2005;
Long et al., 2014), ngan chan viéc sao chép RNA
clia t& bao (Bautista-Bafios ef al., 2006; Long et al.,
2014) hay do hoat tinh tao phirc (chelate) voi cac yeu
t vi lugng lam trc ché sy phat trién ciia hé sgi nAm
(Kim, Rajapakse, 2005, Bautista-Bafos et al., 2006).
Thém vao d6 oligochitosan con dugc cho la ché

pham diét nam hiéu qua bang cach ngan can bao tir
nam nay mam, can tro ong mam kéo dai va trc ché
s¢gi nam bénh phat trién (Eweis et al., 2006; Liu et
al., 2007; Hernandez-Lauzardo et al., 2011).

Khao sat hiéu @ng tang truwéng ciia cac phin doan
oligochitosan trén cay 6t

Két qua khao sat hiéu tmg ting truong trén cdy 6t
tréng theo phuong phap thity canh tinh dwoc trinh bay
trén hinh 4 cho thdy cac 16 thi nghiém cé st dung
oligochitosan & cac phan doan khac nhau véi nong do
100 ppm déu cho sinh khbi vuot troi so voi 16 dbi
ching. Trong d6, 16 thi nghiém dugc xt ly voi
oligochitosan & phan doan F, cho két qué tét nhét khi
gia ting sinh khéi tuoi 1én 56,3% va ham lugng
chlorophyll trong 14 1én 92,4% so v&i d6i chung. Két
qua nay cho thdy oligochitosan lam gia ting ham
lugng chlorophyll ¢ 14 va qua d6 gitp gia ting nang
suat quang hop din dén lam gia ting sinh khéi cay ot.

Hinh 3. Sy phat trién clia ndm C. capsici sau 10 ngay nudi cy trén moi truong PDA c6 bd sung 1% phan doan oligochitosan. A:
Déi chirng chi bd nuwdrc; B: Chi bd sung acetic acid; C-F:Bb sung cac phan doan Fy, F,, F3,F4,va Fs twong tng.
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Hinh 4. Sy gia tang sinh khéi(a) va ham lwong chilorophyll (b) & cay &t khi b sung cac phan doan oligochitosan khac nhau.
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Khao sat hiéu wng phong bénh than thw in vive
cuia cac phan doan oligochitosan trén cay ¢t

Két qua khao sat hidu ing phong bénh than thu
trén cdy 6t dugc trinh bay trén hinh 5a cho thdy cac
phan doan oligochitosan déu c6 kha nang han ché ty
1¢ nhiém bénh trén qua 6t. Trong d6, nghiém thirc xir
1y oligochitosan phan doan F, va F; da han ché ty 1€
nhiém bénh ciia qua Gt c6 ¥ nghia nhit véi ty 1¢ qua
bi bénh 14n luot chi 1a 11,6% va 9,2%, trong khi 16
d6i chimg khong xir 1y oligochitosan c6 ty 1¢ nhidm
bénh 1én dén 76,4%. Piéu nay duogc giai thich 1a do
cac oligochitosan mach ngin (Mw ~ 1-10 kDa) d&
dang xam nhap vao t& bao va tham gia hidu qua
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trong hiéu tmg phdi hop, tao cac phytoalexin dugc
xem nhu 1a mot chét khéng nidm tu nhién trén thuc
vat (Luan et al., 2005). Ngoai ra Kkét qua nhén dugc
tir hinh 5b ciing cho thdy ring tat ca cac 16 thi
nghiém c6 xt ly phun cac phan doan oligochitosan
déu ¢o trong lugng trdi vuot trdi so voi dbi ching,
trong luong trai ting cao nhét & nghiém thirc bd sung
oligochitosan phan doan F, dat muc 9,5 g/qua tuoi
(tang 48,7% trong luong qua so voi dbi ching). Nhu
vdy, ¢6 thé thay khi phun ché phim oligochitosan c6
Mw ~ 1-10 kDa khong nhing 1am giam ty 1¢ nhiém
bénh trén qua 6t ma con lam gia tang trong luong
qua, gop phin ting ning suét va cai thién chat lugng
qua ot.
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Hinh 5. Ty I& qua bi bénh than thw (a) va trong lwong qué (b) & cay 6t sau khi xt& ly phun cac phan doan oligochitosan va

gay nhiém nam C. capsici.

KET LUAN

Nam phan doan oligochitosan 1a Fi: Mw < 1
kDa, F>: Mw ~ 1-3 kDa, F5: Mw ~ 3-10 kDa, F4: Mw
~ 10-30 kDa va Fs: Mw > 30 kDa da duoc ché tao
bang phwong phap chiéu xa gamma Co-60 két hop
xir Iy H,O,. Cac phan doan oligochitosan déu cé tac
dung lam gia tang ham luong chlorophyll va sinh
khdi twoi khi xir 1y trén cay ot. Cac phan doan Fs, Fy
va Fs da co tac dung tic che sur phat trién clia tan nAm
C. capsici in vitro & ndng d6 bd sung 1a 0,5 - 1%.
Trong khi d6 két qua nghién ctru in vivo cho thiy cac
phan doan F, va F; ¢c6 Mw ~ 1-10 kDa lai c6 tac
dung tang kha nang khang bénh cia cay ot va gia
tang trong luong qua tir 39,0 dén 48,7%. Ché pham
oligochitosan ¢6 Mw ~ 1-10 kDa ché tao bing
phwong phap chiéu xa hira hen 13 mot san phdm tiém
ning Ung dung trong sin xudt ndng nghiép theo
huong cong nghé cao aé phong bénh than thu cling
nhu gla tang nang suét va chat lugng qua 6t noi riéng
va nhiéu lai rau qua no6i chung.
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Loi cam on: Nhom tac gida xin cam on Trung tam
Nghién cvuu va Phat trién Nong nghiép Cong nghé
cao Thanh phé H6 Chi Minh, khu Néng nghiép Cong
nghé cao Thanh phé Ho Chi Minh da tai tro kinh phi
cho nghién ciru nay.
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SUMMARY

Chitosan was degraded by gamma rays irradiation method using 5% chitosan solution in 0.5% acetic acid
with and without addition of 1% H,0, for preparation of oligochitosan. The oligochitosan product with
molecular weight (Mw) ~ 14.84 kDa prepared by radiation in combination with H,0O, treatment was used to
fractionate into 5 different Mw fractions (F;: Mw < 1kDa, F,: Mw ~ 1-3 kDa, F5: Mw ~ 3-10 kDa, F;: Mw ~
10-30 kDa va Fs: Mw > 30 kDa) for testing its biological effects on red pepper plant (Capsicum frutescens L.).
The obtained results showed that all separated fractions had the growth promotion effects on the increase of
fresh biomass (9.9 - 56.3%) and chlorophyll content (20 - 92%) compared to those of the control one. In
addition, the in vitro test of antifungal effect of separated fraction against C. capsici causing anthracnose on
capsicum indicated that the fractions F3, F4and F5 with Mw > 3 kDa inhibited the growth of C. capsici colonies
in a Potato Dextrose Agar (PDA) media at the concentration of 0.5%. While the the results from in vivo tests
pointed out that the fractions F,, and F; with the Mw in range of 1-10 kDa not only strongly stimulated the
defense respose of tested plants to this pathogenic fungi causing anthracnose desease, but also the increased
significantly gains of fruit biomass in 39 - 47%. Thus the oligochitosan fractions with Mw ~ 1-10 kDa are quite
good products for both growth promotion efect as well as antifungal purpose for C. capsici causing
anthracnose desease on capsicum.

Keywords: Anthracnose, Collectotrichum capsici, fraction, y-irradiation, oligochitosan
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