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TOM TAT

Chitosan ¢6 khéi luong phan tir (Mw) khoang 573,2 kDa dugc chiéu xa tia gamma & trang thai truong trong
dung dich H,O; 2% dé cat mach ché tao chitosan c6 Mw thip. Két qua xac dinh bang phwong phép sic ky gel
thAm qua (GPC) cho thiy ché pham cit mach chitosan tao thanh c6 Mw tir ~ 52 dén 145 kDa. Kha ning khang
nam cua ché pham chitosan Mw thap ddi véi Lasiodiplodia pseudotheobromae dugc thu nghiém trong diéu kién
in vitro trén moi trudng PDA va in vivo trén qua xoai bang phuong phéap lay bénh nhan tao. Két qua cho thay
hi¢u lyc khang nam cua chitosan Mw ~ 145 kDa ty 1¢ thuén v6i nong do chitosan va hoat tinh khang nim gia
tang tir 56,1 1én 99,6% khi ting ndng do chitosan tir 0,05 1én 1,5%. Thém vao d0, két qua thir nghiém trén qua
xo0di cho thdy viéc xir 1y chitosan phan tir thip trudc khi gay nhidm L. pseudotheobromae 1am giam ty 1¢ bénh,
hidu Iuc khang nam dat 1én t&i 54,8% so véi ddi chimg. C6 thé thdy rang ché pham chitosan Mw thap dugc ché
tao bang phuong phap cit mach birc xa tia gamma Co-60 ¢6 tiém ning st dung nhu 1a mot ché phim khang nam
an toan va hi€u qua, hudng tdi ing dung trong bao quan sau thu hoach.

Tir khéa: Chiéu xa, L. pseudotheobromae, chitosan cit mach, x0ai.

MO PAU

Xoai la mét trong nhirng loai cay &n qua dwoc tréng phd bién & Viét Nam co gia tri xuét khau cao. Theo Cuc
Trdng trot, B6 Néng nghiép va Phat trién Nong thon, Viét Nam c6 92,746 ha trong xoai va san lwong 788.233 tan.
Trong d6, Bdng bang séng Clru Long la ving san xuét xoai I1&n nhét, chiém dén 46,1% dién tich va 64,4% san
lweng xoai clia ca nwdc (2017). Tuy nhién viéc xuat khau ciing nhw tiéu thu van con nhiéu han ché, do tinh trang
hw héng sau thu hoach, dac biét 1a bénh dém den gay thiét hai nghiém trong va lam tén that kinh té kha 1&n.

Chitosan, san pham deacetyl cla chitin, 1a mét polymer tw nhién khong doc hai véi nhiéu dac tinh sinh hoc quan
trong (khang khuan, khang ndm...) t lau da dwoc nghién clru ng dung trong nhiéu linh vuc (thwe pham,
y dugrc, ndng nghiép, xt Ii mdi trwong...) (Li et al., 2008). Tuy nhién, do kha néng hoa tan kém (chi tan trong moi
trwong acid), déng thoi khi tan tao ra dung dich c6 dé nhét cao nén kha nang (rng dung cla chitosan con han
ché. Cac nghién ctru trong nhi*rng nam gan day cho thay, oligochitosan cé kha nang hoa tan trong nwéc do mach
phan t&* ngdn va nhé sy cé mat clia cac nhém NHz tw do co trong cac mét xich D-glucosamine. Chinh d&c diém
khac biét nay da tao ra nhidu huwéng ¢ng dung cho chitosan KLPT thap nhw kich thich sinh trucrng kich thich cac
phan (rng tw vé trong t& bao mod thwc vat (Luan et al., 2006), d&c biét trong linh virc bdo quén thuwe phdm va bao
quan sau thu hoach nhw kha néng khang khuén, khang nam (Baclayon, Calibo, 2013).

NA&m Lasiodiplodia theobromae cdn cé tén goi khéac Diplodia natalensis (Zhao et al., 2015) 1a mét trong ndm bénh
phd bién nhat & cac nwéc nhiét ddi va can nhiét d&i, nAm nay thwong gay bénh ddm den trén cac loai qua nhw
chudi, ho cay c6 mui, xoai (Assuah et al., 1999). Theo khao sat tai khu vuc Tién Giang cla Vién Cay &n qua mién
Nam cho thay chi xuat hién chiing ndm Lasiodiplodia theobromae la 1 trong 3 chiing ndm gay bénh phd bién trén
xoai cat Hoa Loc, gidng xoai chu lyc cia Viét Nam hién nay. Tuy nhién, & Viét Nam hién tai hdu nhw chwa nghién
ctu vé& hoat tinh khang ndm cua chitosan trén chung nam nay. Do do, trong nghién clru nay chung t6i da khao
sat hoat tinh khang nam L. pseudotheobromae clia chitosan Mw thap bang phuwong phap chiéu xa Cobalt - 60,
lidu xa 0 - 20 kGy két hop x& ly H202 2% va danh gia cac phwong phap xt Iy ndm bénh trén xoai sau thu hoach.

NGUYEN LIEU VA PHUONG PHAP

Chitosan co Mw ~ 573 kDa, d¢ deacetyl hda 80%, dwgc cung cAp bai Cong ty Chitoworld (Viét Nam). M6i treong
PDA dung d& nudi cdy ndm duwgc cung cap tte Merck (Bire). Chung nam Lasiodiplodia pseudotheobromae do
Vién Nghién ctru cay an qua mién Nam cung cap. MAu xoai ding cho thi nghiém thudc gibng xoai Cat Hoa Loc
(Cai B, Tién Giang). Nguon xa tia gamma GC-5000, BRIT (An D9) tai Vién Nghién ctvu Hat nhan Da Lat.

Tao chitosan Mw bang phwong phap chiéu xa Cobalt-60 két hop xtr ly H202
Cac mau dung dich chitosan dwoc chuén bj theo ti 18 1/5: hoa tan 2 g chitosan trong 10 ml dung dich acid acetic 1%.

Cac méau khong xi ly va dugc xt ly H202 ndng do 2% dwoc chiéu xa bdi tia gamma Co-60 véi cac lidu 0, 5, 10,
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15 va 20 kGy bang nguén SVST tai Vién Nghién ctru Hat nhan Da Lat. Cac mau sau khi chiéu xa cét mach duoc
dem sy kho & nhiét d6 55°C trong t0 sy cé quat. Sau d6 dwoc nghién min bang cbi nghién bi va ray qua ray
200 mesh dé thu dwoc dang bot min.

Xac dinh khoéi lwong phan tir (Mw) cda chitosan sau chiéu xa

Chitosan sau khi chiéu xa duwoc xac dinh Mw béng GPC trén may LC - 20AB, Shimadzu, dectector RID - 10A, st
dung 2 cét Utrehydrogel 250 va 500 A (Waters, My), nhiét d6 cét la 40°C, dung méi CH3COOH 0,25 M/
CH3COONa 0,25 M va chat chuan la pullulan (Sigma, My).

Panh gia hiéu lwc khang nam Lasiodiplodia pseudotheobromae cuia cac phan doan chitosan trén méi
trwong PDA

Mbi trwong PDA c6 chira dung dich chitosan véi cac khéi lwong phan t&r va ndng do khac nhau (dung dich
chitosan & cac Mw va nong d6 khac nhau duoc hoa tan trong acid acetic 1%, sau d6 bo sung vao méi trwong
PDA). Cac khoanh nam L. pseudotheobromae 7 ngay tudi c6 dwéng kinh 6 mm dugc cay vao trung tam dia moi
treong, sau do U & 25°C. Theo dbi sy phat trién va do kich thwéc duwong kinh tan nam cho dén khi nam moc dén
mép dia & nghiém thirc dbi chirng (bd sung acid acetic 1% vao mai trwérng PDA). Thi nghiém 13p lai 3 1an va lay
két qua trung binh. Hiéu luc khang ndm duwoc tinh: HLK = (1 - % ) x 100. Trong d6: Dt, Dc lan Iwot I dwéong kinh
tdn ndm (mm) trén dia thach & cac nghiém thirc c6 bd sung chitosan Mw thap va déi ching.

Panh gia kha nang gay bénh dém den cua ndm L. pseudotheobromae trén xoai & diéu kién in vitro

Kha nang gay bénh (ngwdng gay benh) clia ndm L. pseudotheobromae trén qua xoai dwoc thwe hién theo
phuo’ng phap cua Duy va déng tac gia (2014). Xoal duwoc gay ton thwong béng cach duc 16, mbi qua 6 16. D&t
khuan ty ctia ndm Ién cac ving ton thvong, gitr &m cho vét thwong bang mang bao thwc phdm. Mau thi ‘nghiém
d&t trong moét budng dm & 24-30°C. MA3u dbi chirng dworc tién hanh nhw trén nhwng khéng dat khuan ty ndm. Sau
khi hoan t4t thi dat xoai vao khay cé 16t bong da thdm nudéc dé gite 4m va dat trong phong, méi nghiém thtrc
duoc dat vao khay riéng. Cac nghiém thirc dwoc lap lai 3 1&n. Sau mbi 24h theo d&i sy phat trién cla vét bénh &
cac chi tiéu: dac diém vét bénh (mau nau den, I16m vao phan thit, thit qua bj chai swong, vét bénh cé hinh tron.. D,
duwdng kinh vét bénh (mm), dién tich vét bénh (viing oval) bang cach do chidu dai vung tén thuong theo hai
hwéng vudng goc nhau (chidu dai L, chiéu rong W) trong vong 72 gi. Cac dir liéu nay sé duoc sir dung dé tinh
toan kich thwéc viing bénh va kha nang gay bénh ciia ndm. Dién tich vét bénh (cm?) dwoc tinh theo cong thirc
(Netto va et al., 2014): A = lw. Trong d6: n = 3,14; | la n&ra chiéu dai (L/2), w la n&ra chidu réng (W/2).

Panh gia kha nang rc ché ndm L. pseudotheobromae cua chitosan sau chiéu xa trén xoai & diéu kién in
vivo (lay bénh nhan tao)

Xoai dwoc lwa chon ddng déu & cac 16 thi nghiém theo cac chi tiéu: ding dd chin, khong dap nat, trdy xwéc, sau
thdi do bénh ly, sinh ly. Do chin cia xoai dwoc chon theo phuong phap ty trong (Hau et al., 2011). Sau do duoc
khir tring sach b& mét va 1am tdn thuwong nhan tao béng cach duc 16 nhd, vet thwong sau 0,5 cm, sé luvong
6 I8/trai. Tién hanh xtr ly véi CTS theo 2 phuwong phap (PP). PP1: pha 20yl mau CTS vao cac vét thwong sau dé
st dung tdm bong vo6 tring phan b6 déu CTS trén bé mat vét thwong va dé kho tw nhién, tiép theo dat khuén ty
nadm Ién vung tén thvong va dé& kho tw nhién. PP2: D&t khuan ty 1&n cac vi tri da gay tén thvong, sau do phu
20 pl mau CTS lén vét thwong, st dung tdm bong vo trung phan bd déu CTS trén bé mat vét thwong va dé kho
tw nhién. M&i nghiém thirc 14p lai 3 14n. Sau khi hoan tat, xoai dwoc dat vao khay c6 16t bong da thAm nuwéc dé
gitr &m, 14y mang bao thwc phdm boc khay chiva xoai (cé duc 16 mang bao dé& thoang khi) va d& & nhiét do
phong, dat mau déi chirng vao khay riéng. Mau déi chirng st dung cho ca 2 phwong phap Iam twong tw nhung
khong bd sung CTS. Sau méi 24h, do dwéng kinh vét thwong bang hai dwdng ngwoc hwéng nhau, vudng goc &
tam (noi gay tdn thuwong) va tinh gia tri dweng kinh vét bénh béng trung binh hai dwéng kinh do dwoc (Peixinho
et al., 2017) tir d6 xac dinh hiéu lwc khang ndm trén xoai (%).

KET QUA VA THAO LUAN

Panh gia san pham chitosan sau khi chiéu xa

Chra chifu xa H;0; 2%, 5 kGy H;0; 2%, 10 kGy H;0; 2%, 15 kGy H0; 2%, 20 kGy

Hinh 1. Mau CTS chiéu xa & cac liéu xa khac nhau
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Cac mau bot chitosan trrdc va sau khi chiéu xa co6 mau sac thay déi khac nhau tay theo liéu xa. Chitosan chua
chiéu xa c6 mau trang, sau khi chiéu xa chuyén sang mau vang, v&i cac cap do khac nhau tir vang nhat t¢i vang
dam. Két qua chiéu xa cho thay, liéu xa cang cao thi b6t chitosan cé mau cang dam (Hinh 1).

Bang 1. Anh hwéng cua liéu chiéu xa dén Mw 0
cua CTS e
3 A2% H2O02
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(kGy) HO 2% H,0; Zsoo |
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5 241,3 145,5 100 | ‘ ------- R T
LTy, YUY
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15 137,2 60 Liku xa, kGy
20 1145 523 Hinh 2. Sw phu thuéc Mw ctia CTS theo néng do

H.0, va liéu xa

Khéi lwong phan t&r (Mw) trung binh ctia cdc mau chitosan sau khi chiéu xa két hop x& ly v&i H202 th&p hon
nhidu so v&i chitosan chi chiéu xa trong H20. Cu thé mau chitosan khéng chiéu xa c6 khéi lwgng phan tir cao
hon 2,3 dén 10 I&n so v6&i chitosan & cac mau cé chiéu xa tir 5 - 20 kGy két hop x& Iy H202 2 %. Két qué ciing
cho thay cang téng liéu xa thi khéi lwgng phan tir chitosan ghi nhan dwoc cang gidm (Bang 1 va hinh 2).

Hiéu lwc khang ndm L. pseudotheobromae ctia cac phan doan chitosan c6 khéi lwong phan tr khac nhau
trén méi trwong PDA

Sau khi xac dinh dwgc Mw cula chitosan, chung toi |l_.|’a chc_)n 4 mau chitosan dé khao sat hoat tinh khang nam
do 1a: CTS 573, CTS 241, CTS 145, CTS 114. Két qué & hinh 3, 4 va bang 2 cho théy, sau 48h & nghiém thirc
khéng bd sung chitosan (nghiém thirc dbi ching) - tan ndm da phat trién gan nhw day dia thach, dwong kinh tan
nam dat 74,28 + 0,91 mm. Cac nghiém thirc co bd ~sung chitosan sau chiéu xa co kha nang Grc ché ndm kha tét.
Trong d6 CTS 145 kDa c6 kha nang trc ché ndm tét nhét, dwong kinh tdn ndm chi 22,61 + 1,69 mm, chiém hiéu
lwc khang ndm cao nhét dat 69,56 + 2, 21%. Hau hét cac nghién clru trwdc ~day chua dé cap dén khoang Mw ma
CTS cho hiéu qué trc ché tét nhat véi ndm L. pseudotheobromae, co ché anh hwéng clia cac phan doan Mw
khac nhau can dwoc nghién ctru chi tiét hon.

BC CTS 573 CTS 241 CTS145 CTs114

Hinh 3. Kha ning khang ndm L. pseudotheobromae cua chitosan sau chiéu xa trén dia thach

80— Bang 2. Ti & trc ché ndm L. pseudotheobromae ctia mau
chitosan sau chiéu xa
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Hinh 4. Biéu dd hiéu lwc khang ndm cla
L. pseudotheobromae cua CTS

335



CONG NGHE HOA SINH VA PROTEIN

Bang 3. Ti lé (rc ché nam L. pseudotheobromae clia
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Hinh 5. Biéu dé hiéu lwc khang ndm cia
L. pseudotheobromae cuia CTS & cac nong do khac nhau

Hiéu lwc khang ndm L. pseudotheobromae cla cac phan doan chitosan c6 néng dé khac nhau

Két qua cho thay, trén méi trwdng khéng bd sung chitosan Mw 145 kDa ndm L. pseudotheobromae phat trién
nhanh, tdn ndm dat kich thwéc toi da chi sau 48 gid, dwong kinh tan ndm dat 71,14 + 2,26 mm. O ndng do
0,01% nam van phat trién binh thwdng, khdng cé sw khac biét so véi nghiém thirc dbi chirng. Nhw vay, & nong
dod qua thap CTS khong ¢ kha ndng (e ché sw phat trién ctia nAm. Tlr néng dd 0,05% CTS méi phat huy hiéu
quéa (e ché ndm, HLK dat 56,07 = 1,29%. O’ ndng dd 1%, HLK kha cao, dat 89,92 + 1,46%. Tai néng d6 1,5%
ndm gan nhw hoan toan khéng phat trién, HLK dat dén 99,58 + 0,22%. Két quéa nay cho thay chitosan Mw 145
kDa & ndng do 1% dén 1,5% cb kha nang (rc ché tét sy phat trién ctia ndm. K&t qua thi nghiém phl hop véi
nghién ctru cGia Zhang va déng tac gia (2003).

Hinh 6. Kha ning khang nam L. pseudotheobromae ctia CTS néng d6 khac nhau trén moéi trwong thach dia

Kha niang gay bénh dém den cta ndm L. pseudotheobromae trén xoai diéu kién in vivo

Sau khi lay bénh nhan tao bdng ndm L. pseudotheobromae trén xoai, két qua cho thdy tit ca nghiém thirc déu
xuét hién triéu chirng bénh céc vung ton thuwong sau 24 gie. Kich thwéc ving tén thuwong tang dan theo thoi gian
dén 72h (hinh 8). Cu thé, duwdng kinh vét bénh da dat 6,86 + 0,76 mm sau 24h va (ng dién tich vét bénh Ia
0,37 + 0,08 cm2. Sau 72h, dién tich vét bénh dat t&i 6,54 + 0,36 cm? twong dwong dwong kinh vét bénh 14
29,50 + 0,5 mm. Céac vét bénh cé mau nau sam, hinh oval va hoi 16m, phan thit mém nhiin va & nwéc bén trong,
c6 nhiéu sgi khuan ty trdng, it dan tlr trong ra ngoai ctia vét bénh. Pay 1a nhirng triéu chirng bénh thdi trai trén
x0ai gay ra b&i ndm L. pseudotheobromae. Trong khi dé, nghiém thirc BC hoan toan khéng xuét hién dau hiéu
bénh. Két qua nay phu hop voi nghién ciu clia Kwon va dong tac gia (2017). Két qua cho thdy ndm
L. pseudotheobromae c6 kha néng gay bénh théi trai nhanh trén bé mat xoai bi tén thwong véi thoi gian gay bénh
twong déi ngén.
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Hinh 7. Kha niang gay dém den cta ndm Thoi gian

L. pseudotheobromae trén xoai sau 72h

Hinh 8. Bwéng kinh va dién tich vét bénh sau
72h gay bénh nhan tao

Hiéu qua phong nglra ndm L. pseudotheobromae cla chitosan trén xoai diéu kién in vivo (lay bénh nhan tao)

Tir nhitng két qua trén, ching t6i st dung mau CTS c6 Mw 145 kDa va nong d6 1,5% cho thi nghiém nay nham
xac dinh anh hufrng cla CTS dén bénh thoi trai trén xoai do nam L. pseudotheobromae theo cac phwong phap
xt ly khac nhau. Két qua thi nghiém duwoc thé hién & hinh 9 va 10.

Theo thi nghiém tao mang CTS tw nhién ctia Clasen va déng tac gia (2006), CTS dwoc cho vao dung dich acid
acetic 1% va khudy it nhat trong 3 gi®, sau d6 dung dich CTS dworc loc qua phin loc vo tring 330 um dé loai cac
hat CTS khéng thé tan, giip kha néng tao mang CTS tét hon. Thao tac chuan bj dung dich CTS cho thi nghiém
nay dwoc thwc hién twong tw, tuy nhién dung dich CTS sau khi hoa tan khdng dwoc loc qua phin loc dé loai cac
hat CTS khéng thé tan ra khdi dung dich, lam gidm hiéu qua tao mang ctia CTS sau khi dung dich acid acetic bay
hoi. Didu nay da lam cho kha néng Grc ché sw phat trién clia ndm L. pseudotheobromae & PP1 giam xudng so véi
ly thuyét, tir d6 ti 1& nhiém bénh & ca 2 PP c6 su khac biét khong c6 y nghia khi phan tich ANOVA.

254

204

dE Ak

Buéng kinh {mm)

bC PP1 PP2

Hinh 9. M3u xo0ai dwgc xiv ly véi CTS sau 72h Bc PE1 PP2

(Ghi chu: PP1 la_phun CTS Ién xoai trwéc moi dat khuén ty

( MZu Chit
16n. PP 2 dat khuan ty ndm Ién xodi sau do méi phun CTS.) au hitesan

Hinh 10. Hiéu Iwc khang ndm va dwéng kinh vét bénh do
nam L. pseudotheobromae trén xoai da gay bénh nhan
tao dworc xtr ly CTS bang PP1 va PP2 sau 72 gi®

Bang 4. Ti 1& (rc ché bénh trén xoai do ndm L. pseudotheobromae ctia cac phwong phap khac nhau

Phwong phap xt Iy Ti 18 (rc ché sau 48h (%)
PP1 49,4% + 5,29%
PP2 54,8 + 3,91%

Khi khdo sat trén mai trwdng dia thach L. pseudotheobromae bi (rc ché gan nhuw hoan toan. Tuy nhién, trén xoai
sau khi gay bénh nhan tao dwoc xtr ly véi CTS 145 kDa ndng d6 1,5% van bi théi trai véi ti 1& nhidm bénh & 2 PP
l&n lwot 12 62,79 + 6,41% va 74,08 + 6,41%. T két qué cho thay, hiéu qua trc ché ndm L. pseudotheobromae
clia CTS trén xoai da gay bénh nhan tao yéu hon so véi trén méi trudng dia thach. NAm L. pseudotheobromae
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dwoc phan 1ap tir xoai bi bénh théi trai nén da c6 kha néng thich nghi trén xoai cao do dé kha néng gay bénh trén
xoai manh hon trén méi trwdng dia thach. Bén canh do, xoai sau thu hoach ciing chira méi trwong dinh duwéng
thich hop cho sy phat trién ciia ndm. Vi vay ndm L. pseudotheobromae phat trién thuan lgi bén trong vét bénh
nhéan tao, tdc dung trc ché cua chitosan trén xoai kém hon trén moi trwong dia thach.

KET LUAN

Két qua thi nghiém da chirng minh chitosan cét mach thu nhan bang phwong phap chiéu xa két hop x& ly H202
c6 tiém nang (ng dung trong bao quan xoai sau thu hoach. Céac két qua the nghiém hiéu qua wc ché ném
L. pseudotheobromae gay bénh dém den cla chitosan Mw thAp trén xoai sé tao tién dé& cho cac nghién ciru sau
hon vé& viéc trng dung tao san pham chitosan phong b&nh dém den trén xoai sau thu hoach gitp tang gia tri xuét
khau xoai.

Loi cam on: Kinh phi thiee hién nghién ciru nay dwoc cung cap béi Trung tam Cong nghé Sinh hoc Thanh phé Hé Chi Minh.
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ANTIFUNGAL ACTIVITY OF CHITOSAN DEGRADED BY RADIATION
AGAINST Lasiodiplodia pseudotheobromae CAUSING BLACK SPOT
DISEASE ON HOA LOC CAT’'S MANGOES

Dung Nguyen Thi*, Thanh Vu Nguyen, Anh Huy Do Ngoc,
Tam Doan Thi, Dang Quan Nguyen, Luan Le Quang

Biotechnology center of Ho Chi Minh city

SUMMARY

Chitosan with molecular weight (Mw) approx. 573.2 kDa was irradiated by gamma rays at swollen state in
hydrogen peroxide 2% for degradation to prepare low Mw product. The results by gel permeation
chromatography method indicated that low Mw chitosan products with Mw from ~52 to 145 kDa. The inhibition
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effects of low Mw chitosan products against Lasiodiplodia pseudotheobromae were also evaluated in vitro using
PDA media and in vivo on mangoes by proactive infection method. The results showed that the fungal inhibition
activities increased with the increase of the concentration of chitosan Mw ~ 145 kDa and the inhibition rate
varied from 56.1 to 99.6% corresponded to the chitosan’s concentration from 0.05 to 1.5%. In addition, the
results of in vivo tests on mangoes also indicated that the treatment with low Mw chitosan before spraying with
L. pseudotheobromae reduced the ratio of diseased on mangoes of 54.8% compared with control (untreated
samples). It can be seen that the low Mw chitosan product prepared by gamma Co-60 irradiation method has a
great potential inused as a safe and highly effective products for antifungal, towards the application in preserve
postharvest technology.

Keywords: Trradiation, L. pseudotheobromae, low molecular weight chitosan, Hoa Loc cat’s mangoes.
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