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ABSTRACT

The research aimed at studying the capacity of chitosan in inhibition of C.
gloeosporioides that causes anthranose on Hoa Loc mango. Some factors
that influenced the growth of C. gloeosporioides were studied. The research
could identify and isolate the Colletotrichum spp on diseased mango. The
sequencing of 28S rRNA gene showed that this strain was C.
gloeosporioides with 98% identity. The in vitro study showed that chitosan
can inhibit C. gloeosporioides at pH 5 and 1% concentration. The study on
the artificial injured mango indicated that chitosan at the above condition
can inhibit the growth of C. gloeosporioides.

TOM TAT

Nghién ciru nham muc dich khdo sdt kha ndng ciia chitosan trong viéc v
ché nam Colletotrichum gloeosporioides gdy bénh than thie trén xodi cdt
Hoa Loc ¢ nhimg diéu kién khac nhau. Thong qua noi dung nghién ciu,
mot so yéu té anh hwong dén kha nang phat trién cia nam nhu diéu kién
rH, nong dé chitosan da dwoc khdo sdt. Qua qud trinh tién hanh phdn ldp
nam C. gloeosporioides da quan sat dwgc dac dlem hinh thdi hoc, bao tu,
kha ndng phat trién va thoi gian gdy bénh cia ndm. Két qua gidi trinh tw
chudi gen 288 rRNA va so sanh trén ngdan hang gen bang phan mém BLAST
cho thdy chiing nam phén ldp la C. gloeosporioides yoi mirc do twong dong
la 99. Tir cac két qua thi nghiém tién hanh irc che ndm méc trén méi truong
PDA, doz voi moi truong vc che PDA ddc thi nam C. gloeosporioides bi irc
ché tot nhat opHla5va nong do chitosan 1%. Dua vao két qua in vitro,
nghién civu tién hanh gay nhiém nam nhan tao trén trdi va kha ndng vec ché
cua chitosan voi nam C. gloeosporioides. Két qua cho thay la chitosan cé
kha ndng ke ché ndam trén trdi da gdy nhiém nhan tao.

1 GIOI THIEU

clia xodi (Trn Thé Tyc, 1998). Bénh than thu Ia
bénh quan trong nhat trén xoai do nam C.

Xoai lam mot loai trai cay rat ¢o gia tri vé mit
kinh té, tuy nhién rat d& bi hu hong trong qua trinh
bao quan sau thu hoach. Mgt trong nhitng bénh sau
thu hoach thuong gap 1a bénh than thu
(anthracnose) do sy phat trién cia ndm C
gloeosporioides, nhit 1a trong mia mua c6 d6 4m
va nhiét d6 cao. Nam gdy hai trén canh non, 14, hoa
va qua lam thiét hai nghiém trong dén ning suat
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gloesporioides gy ra, hoa tan rui, thdi trai cay va
dom 14 1a mdt trong nhiing tri€u chung cia bénh
nay (Arauz, 2000).

Chitosan 1a mdt polymer carbohydrate ty nhién
bién ddi tir chitin. Chitin ¢ trong ty nhién & ca
thue vat va dong vat nhu loai gidp xac, con trung,
ndm va mot vai loai tdo. Chitosan dugc san xuat
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bang phuong phép deacetyl hoa bang nhiét hoa
trong moi truong kiém (Tolamite ef al., 2000) va
dugc st dung trong y hoc hodc san phdm cong
nghiép nhu mot chit c6 hoat tinh sinh hoc (Cho et
al, 2008;. Nadeem et al., 2009). Chitosan di trd
thanh mét lya chon dﬁy htra hen trong viéc xur ly
trai cay va rau qua do ddc tinh tu nhién cta no,
hoat dong khang khuan va sy kich thich cac phan
{mg tu vé trong té bao mo cua cay trong (Terry and
Joyce, 2004; Badawy and Rabea, 2009). Chitosan
c6 tinh kiém nhe khong hoa tan trong nudc, trong
kiém nhung tan trong acid lodng nhu acid acetic,
acid citric, acid lactic... s€ tao thanh mot dung dich
keo trong sudt (Trang Si Trung, 2010). Chitosan ¢
tinh khang ndm, khang khuén cao (Lé Thanh Long,
2006). Mot s6 nghién ctru da cho thay 1a chitosan
c6 kha nang tri hoan bénh than thu sau thu hoach
(Ali et al., 2010). Nghién ciru nham muyc dich phan
lap ndm C. gloeosporioides trén xoai bi bénh &
DPBSCL, sau d6 khao sat kha ning trc ché dong
nidm nay cua chitosan. Dya vao két qua thu dugc
trong phong thi nghiém, nghién ctru s& tién hanh
lay nhiém nhan tao dong nam nay lén xoai va tién
hanh kiém tra kha ning e ché truc tiép trén xoai
cua chitosan.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu va héa chit
2.1.1 Vatliéu

Xoai dugc mua tir mot nha vuon & huyén Chau
Thanh A, tinh Hau Giang.

2.1.2 Héa chait

Chitosan véi 90% deacetylation d nhot trong
luong phéan tir trung binh 1a 350 kDa va dugc mua
tir cong ty TNHH Hung Tién (Viét Nam). Chitosan
tinh khiét cho vao trong 100 ml nuéc 1% acid
acetic va tiép tuc khudy cho dén khi chitosan tan
hoan toan trong nude. Str dung NaOH 10% dé diéu
chinh vé pH =5.

Mai truong PDA (Potato dextrose agar) va WA
(Water agar) do cong ty Merck (Prc) cung cap.

2.2 Phuwong phap b tri thi nghiém

2.2.1 Phadn lgp ndm C. gloesporioides gay
bénh trén xoai cat Hoa Loc

PAu tién, tién hanh thu thap mau xoai bénh, sau
d6 quan sat triéu ching hinh dang vét bénh, soi
mau tuoi dé xem khuén ty, bao tir ndm. Tién hanh
phan 1ap va nudi cdy trén moi truong PDA va WA
dé c6 duge dong nam thuan ching. Phan lap dua
trén nhitng x4c dinh co ban ban dau vé hinh thai,
triéu chung bénh va nhiing biéu hién dic trung cla
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nam gy bénh trén trai. Tién hanh phan 1ap khoanh
ving vét bénh mau bénh va tién hanh soi twoi dudi
kinh Iap va hién vi & quan sat mau ndm bénh can
tim. Tu céy phai dugc vé sinh sach sg, chuén bi dia
mdi truong PDA tién hanh phan 1ap. Dung dao cit
theo hinh chir V Ién mau bénh trén trai X04ai noi
tiép glap gitta m6 bénh va m6 khoe, cit nhe nhang
khong can qua sau, dung kep gap lay bo 16p da
mong cua phan vo6 qua, dung gap lay phan tiép giap
giita mau bénh va phén thit qua cho vao 4 vi tri
trén dia PDA. Sau khi phan lap u dia ¢ nhiét do tur
25- 28°C, tur 3-5 ngay. Néam dugc 5 ngay tudi tién
hanh cdy chuyén 1an 1, tuong tu cay chuyén 1an 2
¢6 dugc dong nim thuin dé nudi bao tir nim
Colletotrichum trén moi truong WA tur 12-24h 0 &
nhiét do tir 25 - 28°C. Sau khi 11, quan sat mau dudi
kinh Iip dung kim nhon tiét tring dé bit don bao
tir, néu bao tir ¢ moc thanh chdi thi cat phan chét
ctia chdi. Bao tir bat dugc cho vao méi truong PDA
moéi, 0 & nhiét do tir 25 - 28°C, tir 5-8 ngdy. Nam
sau khi dat d¢ gia thuan thuc ching nam lai trén
trai qua 3-5 ngay vét bénh cho thiy giéng nhu vét
bénh dwoc phan 1ap ban ddu dé c¢6 két qua chinh
xac tién hanh phan l4p lai trén méi truong PDA lan
nira. Tién hanh lam tiéu ban xem bao tir nAm dudi
kinh hién vi quang hoc. P& quan sat va ghi nhén
hinh dang dia ap, 4p dung phuong phap nudi ciy
trén lam (Waller ef al., 1998). Chudn bj mdi trudng
PCA, lame kinh dugc khir trung sach s&, dat mot
miéng moi truong PCA c¢6 duong kinh 8 mm va bé
day 3 mm, cdy nim vao bdn goc cua khoanh moi
truong PCA va dat lamela khir trung 1én khdi moi
truong di dwoc cdy ndm, sau do dat tat ca vao
trong dia petri c6 16t gidy tham dugc tim 2,5 ml
nudc cat thanh trung. Mau dugc dit trong diéu kién
phong thi nghiém. Sau 15 ngay chuyén lamella
sang mot lam khac dé quan sat dia 4p ctia nam.
Nhudm véi cotton blue dé d& quan sat va dia ap
duoc xem dudi d6 phong dai X40.

Cudi cung tién hanh dinh danh bang cach giai
trinh tw chudi gen 28S rRNA va so sanh trén ngén
hang gen bang phan mém BLAST. Muc dich phén
1ap ndm gy bénh dé c6 duoc dong nim bénh thuin
chung, tao sy thuan lgi cho qua trinh nghién ctu
khao sat kha nang trc ché cuia chitosan trén sy phat
trién ctia ndm than thu trén xoai Cat Hoa Loc.

2.2.2 Khdo sdt kha ndng trc ché nam
Colletotrichum gloeosporioides gdy bénh than trén
méi trweong nudi cdy PDA

Nghién ctru nhiam xac dinh ndng do chitosan va
pH ti uu nhét dé e ché sy phat trién ctia nim gay
bénh. Chon dia ndm thuén sau khi phan lap. Chuén
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bi moi truong PDA Kkét hop véi chitosan ¢ cac huyén phu bao tir 1én cac vi tri da duc 16 trude do,
n6ng d6 0,3; 0,5; 0,8; 1; 2% va duge diéu chinh pH dé kho trong 2h sau do tiép tuc cho 15 pl chitosan
bang NaOH 10% dé thu dugc cac mic pH twong 1% 1én cac vét thuong va sir dung tampon vo tring
tmg 1a 5;5,5. Sau khi chuin bi xong, dung dich dé phan bd déu chitosan trén bé mat vét thuong.

dugc dun cach thuy ¢ nhiét d6 khoang tir 85-90°C Phuong phap 2: Cho 15 pl chitosan 1% vao cac vét
trong 35 phut d¢ tao dic€u kién cho agar tan hoan thuong trude dé kho trong 1h roi ti€p tuc cho 15 pl

toan va khong 1am mat hoat tinh cua chitosan. Tién huyén phti bao tir 1én, lam khé trong 2 h. Bao quan
hanh cdy ndm dung éng kim loai khir tring trén & nhiét d6 phong, quan sat sau 24h vé kich thudc
ngon Itra dén cdn va duc 16 ¢o duong kinh 6 mm sy phat trién cua vét bénh va thoi gian 1 bénh. Xac
trén moi truong thach ndm. Ding dao chuyén dinh tinh gy hai ciia nAm va kha ning (rc ché cua
khoanh khuin ty c¢6 duong kinh 6 mm sang moi chitosan so v&i trai d6i ching. Sau 24h néu ndm
truong PDA c6 dich chitosan va theo doi su phat trién thi s& xudt hién vét mau nau den hoi 16m
phat trién ndm sau 24h va quan sat lién tuc trong ngay vi tri gy ton thwong va kha niang phat trién
10 ngay, do kich thudc ctua vong ndm phat trién so nhanh hay cham tuy thudc vao kha niang trc ché cia
v6i dia d6i chimg (méi truong PDA khong bd chitosan so véi trai d6i chimg (chi ciy nim khong
sung chitosan) dé xac dinh nong do chitosan va pH st dung chitosan).

toi uu. 2.3 Phwong phap xir Iy s6 liéu

2.2.3 Khdo sat kha ndng trc ché ciia chitosan s o e 1A QA 1ia R
381 v6i trai bi nhiém bénh nhan tao Cac thi nghiém duoc 1ap lai 3 1an. SO liéu phéan

tich tir cac thi nghiém duoc tinh toan théng ké bang

Nghién ctru nhdm tim hiéu mtc d¢ phat trién chuong trinh Statgraphics Centurion 16, phan tich
cia nam gy bénh sau khi dugc 1ay nhiém tryuc tiép ANOVA v6i phép thir Duncan dé so sanh cac trung
va kha nang trc ché cua chitosan 1én trai dé c6 thé binh nghiém thtec.

ung dung truc ti€p trén quy mod thuc dia. Chon < 2y z -
nhitng trai xoai c6 d chin thanh thuc, ching bénh 3 KETQUA V,A THAO LUAN
nhan tao vao trdi, chon nhiing trai khoe khong co 3.1 Phén 1ap nam Colletotrichum
ddu hiéu bénh, ria trai dudi voi nuée chay, ding gloesporioides tir xoai nhiém bénh

bong gon tim cdn 70° dé lau trai, pha huyén phu
bao tr ndm vai 3 hé sé pha lodng 1a 10°, 107!, 102
voi mat sb ban dau 1a 1,75.10° bao tir/ml. Xoai
dugc 1am ton thwong nhan tao bang cach sir dung

Nhimg triéu chimg co ban cuoa nim
Colletotrichum trén trai xoai bénh 1a vét bénh c6
mau nau den, hinh tron va hoi 1dm. Két qua cho
thdy 1a van thu duoc vét bénh gidng nhu ban dau.

kim nh6 v6i duong kinh & 0,09 mm va vet thuong Déi v6i nam Colletotrichum pH tdi thiéu co thé
sau 0,5 em, cham tryc tiep vao trai, s0 luong 1216/ phat trién la pH 5. Bao tir Colletotrichum ¢6 dang
trai. Sau khi chdm 16 nhya bén trong trai sé chdy ra bao tir thing hinh try hay hoi cong hai diu ctn mau

dung khan gidy lau sach. Phuong phap 1:cho 15 ul  réne trong kich thude tir 10-17,5% 3-4um (X40).
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Hinh 1: Pia 4p xem duwéi kinh hién vi quang hoc (X40). Dia ap cé dang tring, tron mau niu nhat

Céc két qua phén 1ap va quan sat tiéu ban dudi Két qua giai trinh tu chudi gen 28S rRNA va so
kinh hién vi c6 thé cho thay nghién ctru da phan lap sanh trén ngan hang gen bang phan mém BLAST
duge ndm Colletotrichum sp. Dé c¢6 thé xac dinh cho thay ching ndm phan 1ap 1a C. gloeosporioides
duoc chinh x4c hon, mau nAm phan lap duogc giri di véi murc d§ tuong déng 12 99%. biéu nay cho phép
giai trinh tir gen bang phwong phap sinh hoc két luan 1a coéng viéc phan lap dd thu dugc chinh
phén tu. xac loai ndm gdy bénh than thu trén xoai can

nghién ctu.
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(1a) (1b) (1¢)
Hinh 3: Bao tir nAm C. gloesporioides dang hinh tru hai diu ciin c6 kich thuéc tir 10-17,5x 3-4um (X40)

la trén trdi, 1b tir dia ndm sau khi phdn ldp trén PDA, Ic cdc gai trong 6 ndm, xem duw6i kinh hién vi quang hoc X 40

3.2 Kha nang uc ché nim C.gloeo,sporioides khfic nhau 1a 4,5; 5; 5,5 trén moi truong PDA dugc
gay bénh than trén méi trwdmg nuoi cay PDA. the hién & Hinh 4.

Két qua thir sy phat trién ciia nAm ¢ 3 mirc pH

Hinh 4: Kha niing phat trién ctia nim & cac mirc pH 4,5; 5; 5,5 trén méi truong PDA

Tir két qua cho thay nim chi phat trién & pH 5 ché nim & pH dugc chon 1a pH 5 1a do chitosan
va pH 5,5 con & pH 4,5 thi ndm khong phat trién ~ chir khong phai do anh huéng cua pH.
dugc. Bing 1 thé hién kha ning tc ché nim C.
Nhu vay, khi so sanh c6 déi chimg pH nhung gloeosporioides theo nong d9 chitosan va pH cua
khong chitosan, ta c6 thé két luan 1a hi¢u qua we MO truong. Kha ndng ndy dugc xédc dinh thong

157



Tap chi Khoa hoc Truong Pai hoc Can Tho

qua dudng kinh vong tre ché (cm), day 1a hi¢u s0
duong kinh cua khuan ty ciia mau ddi ching so voi
mau c6 bd sung chitosan sau thoi gian 10 ngay.

Bang 1: Su thay ddi kha ning dc ché nim
C.gloeosporioides tiy thudc ndng dd
chitosan va pH méi truong PDA thé
hién qua dwong kinh vong trc ché (cm)

pH néng dp Puing kinh vong we ché (cm)

55 0.5 517°=0.152
5503 5.4%% 0.264
55 0.8 5.57%£0.152
551 6.7 0.2
5023 7.0 0.1
552 7.37% 0.208
505 7.57%+ 0.238
508 7.63%0.152
52 7.93%40.152
51 8.03%+ 0.208

Céc gia tri co cac chir cai gidng nhau trong
cung mdt cot thi sai khac khong cé y nghia thong
ke (p<0,05).

S6 chuyén dé: Nong nghiép (2014)(4): 154-161

Két qua & Bang 1 cho thdy pH 5 c6 thé chon
lam pH thich hop nhat trong viéc e ché ndm trén
mdi trudng PDA + chitosan. Mit khac, & diéu kién
pH 5, két qua trc ché ndm véi ndng d6 ctia chitosan
1% va 2% khong c6 khac biét nhiéu. Trén thuc té,
néu xét vé mit kinh té thi & pH =5 két hop 2%
chitosan thi gia thanh cao hon. Bén canh do, két
qua khong khac nhiéu so véi pH =5 va 1% chitosan
nén dua trén két qua thi nghiém chon 1% chitosan
& pH =5 lam két qua t&i wu nhét cho thi nghiém tc
ché nim trén moi truong PDA.

Két qua thu dwoc nay ciing phit hop véi nghién
ctru cua Le Thanh Long ef al (2013), cho thiy
chitosan c6 kha ning @c ché ndm & 0,8. Véi két
qua pH=5+1% chitosan c6 kha nang trc ché sy phat
trién ciia ndm gan nhu tot nhat sau khi theo doi
trong 10 ngay thi vong phét trién ndm 1a nho nhat
0,96 cm, twong tmg v6i duong kinh vong tre ché 1a
16n nhit (8,04 cm) so v6i mau ddi ching (khong
chura chitosan, pH 7) 1a 9 cm, tu két qua cho thay
rang hiéu qua cua chitosan trong trc ché nim than
thu trén xoai.
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Hinh 5: Kha ning e ché nAm Colletotrichum & cac ndng d9 chitosan va 2 mirc pH khac nhau

Biéu do thé hién & mirc pH 5 kha nang tc ché
tot hon so véi pH 5,5 va cac mic nong do thi vong
phat trién cua nam to hon.

3.3 Kha ning gy hai ciia nam va hiéu qua
trc che cia chitosan
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Chitosan 1% dugc st dung & nghién ctru nay dé
xem hiu qua tac dung chitosan Ién trai.

_Két qua thi nghiém theo phuong phéap 1 dugc
thé hién ¢ Hinh 6 va Hinh 7.
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DC

10° 10" 102
Hinh 6: Trai xoai bi nhiém bénh nhan tao dwgc xir ly chitosan theo phwong phap 1

TLNB 150
0,
(%) 106 100 092
50
0
Mat s6 visinh vat (MSVSVY)
EDC(pHS) WM1070 m107(-1) m10~(-2)

Hinh 7: Ti 1 nhiém bénh nAm Colletotrichum trén xoai di gy ton thwong nhén tao é theo phwong phap 1

TLNB: Ti I¢ nhiém bénh (%)

~ DC 10° 10! 102

Hinh 8: Trai xoai bi nhiém bénh nhan tao dwgc xir ly chitosan theo phwong phap 2
TLNB 120 100
(%) 100

80

50

40

20 8

0 .
mat s& visinh vat (MSvSY)
EDC (pH5) W1070 m107-1) mW107(-2)

Hinh 9: Ti 1¢ nhiém bénh ndm Colletotrichum trén xoai di gy ton thwong nhén tao theo phwong phap 2

TLNB: Ti I¢ nhiém bénh (%)
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Két qua thi nghiém theo phwong phap 2 duoc
thé hién ¢ Hinh 8 va Hinh 9.

Ket qua thi nghiém trén 2 phuong phap cho
thiy rang, phuong phap 2 giam kha nang phat trién
cua nam xuong gan 40%, ¢ hai thi nghiém theo
thong ké mau ddi chimg khong thay dbi, riéng mau
10° thi & phwong phap 1 ti 1é nhiém bénh 1én dén
91,67% con phucmg phép 2 thi chi c6 66,66% ¢
mat s6 cao vi sinh _vat cao nhung néu sir dung
phuong phap 2 thi van giam dugc ti 1 nhiém nam
gay bénh khoang 30-40% so véi mau 10° & phuong
phap 1. Con dbi véi mau 10" thi & phuong phap 1
1a 58,33% phuong phap 2 1a 16,66%, mau 102 &
phuong phap 1 1a 27,78% va phuong phap 2 la
8,33%, két qua cho thiy mang chitosan bao phu
bén ngoai trai c6 kha niang han ché duoc sy phat
trién ctia nAm bénh. Theo Le Thanh Long et al.,
(2013) cho thay chitosan hoa tan trong nudc c6 thé
1a nguyén nhén lam bién dang hodc méng hon vach
té bao cia nim C. gloesporioides. Thém vao do,
chitosan 1a thudc diét nAm c6 hiéu qua ngin can
bao tir ndm nay mam, ng mam kéo dai va sgi nAm
phat trién ctia nAm gay bénh, nhu Alternaria solani
Xu et al., 2007), Botrytis cinerea (Xu et al.,
2007), Rhizopus stolonifer (Hernandez-Lauzardo et
al., 2008), Penicillium (Liu et al, 2007),
Phytophthora capsici (Xu et al,2007) and
Sclerotium rolfsii (Eweis et al., 2006).Ttr nhiing
két qua trén, nhom nghién ctru sé tiép tuc thir
nghiém kha niang wc ché cua chitosan ddi véi C.
gloesporioides phat trién trén xoai dwoc phun xit
tai vuon.

O thi nghiém nay da khing dinh chitosan c6
kha ning han ché sy phat trién cua ném C.
gloesporioides 1am giam kha nang phat trién va tc
ché sy mo rong ton thuong cua nam bénh, khi bao
tr ndm d3 duoc cay truc tlep vao thit trai nén
khong tiéu diét hoan toan duogc.

4 KET LUAN

Két qua nghién ctru di tién hanh s dung
chitosan e ché nim C. gloesporioides trén moi
truong PDA dat dugc két qua téi wu 1a pH 5 va
nf)ng do chitosan 1% c6 kha nang trc ché nim tot
nhat. Khao sat cung cho thy 1a nong do nay cing
c6 kha nang trc ché su phat trién ctia nAm bénh truc
tiép trén trai xoai theo 2 phuong phap xur ly khac
nhau 13 gdy nhiém bang huyén phu bao tir ndm
trude, sau d6 méi xu ly va xu ly trude sau do lay
nhiém bing dung dich huyen phu bao tir. Trong cac
nghién ciru tiép theo sé tién hanh danh gia hiéu qua
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cua viéc phun xit chitosan trén thyc dia dén kha
nang ¢ ché nam bénh C. gloesporioides.

TAI LIEU THAM KHAO

1. Ali, A., T. M. M. Mahmud, K. Sijam and Y.
Siddiqui, 2010. Potential of chitosan coating
in delaying the postharvest anthracnose
(Colletotrichum gloeosporioides Penz.) of

Eksotika II papaya. International Journal of
Food Science and Technology 45:2134-2140.

2. Arauz L.F., 2000. Mango anthracnose:
Economic impact and current option for
integrated management. Plant Dis. 84: 600-611.

3. Badawy, M.E.L. and E.I. Rabea, 2009.
Potential of the biopolymer chitosan with
different molecular weights to control
postharvest gray mold of tomato fruit
Postharvest Biology and Technology 51:
110-117.

Hernindez-Lauzardo, A.N., M.G.
Velazquez-del Valle and M.G. Guerra-
Sanchez, 2011. Current status of action
mode and effect of chitosan against
phytopathogens fungi. Microbiology
Research 5(25): 4243-4247.

5. Cho M.H., H.K. No. and W. Prinyawiwatkul,
2008. Chitosan treatments affect growth and
selected quality of sunflower sprouts. J. Food
Sci. 73 (1): 70-77.

6. Eweis M., S. S. Elkholy and M. Z. Elsabee,
2006. Antifungal efficacy of chitosan and
its thiourea derivatives upon the growth of
some sugar-beet pathogens. International
Journal of Biological Macromolecules 38:
1-8.

7. Le Thanh Long, Trang Si Trung, Vu Ngoc
Boi, 2013. Optimization of chitosan
hydrolysis for making water-soluble
chitosan and its antifungal ability against
postharvest anthracnose from mango.
VBfoodNet International Conference on
Developing the Supply Chain Towards
more Healthy Food, Ha Noi, Vietnam, 11-

13 November 2013. Hanoi University of
Agriculture: 184-191.

8. Liu,J.,, S. P. Tian, X.H. Meng and Y. Xu,
2007. Control effects of chitosan on
postharvest diseases and physiological
response of tomato fruit. Postharvest
Biology and Technology 44: 300-306.

9. Nadeem A. A., A. Igbal, M.M. Magbool and
I.A. Hafiz, 2009. Postharvest quality of



Tap chi Khoa hoc Truong Pai hoc Can Tho

mango (Magifera indical) fruit as affected by

chitosan coating, Pak.J.Bot. 41(1): 343-357.

10. Terry L.A. and D.C. Joyce, 2004. Elicitors

11.

of induced disease resistance in postharvest
horticultural crops: a brief review.
Postharvest Biol. Technol. 32: 1-13.

Tolaimate, A., J., M. Rhazi, M. Alagui, M.
Vincendon and P. Vottero, 2000. The
influence of deacetylation process on the
physicochemical characteristics of chitosan
from squid chitin. Polymer 41: 2463-2469.

161

S6 chuyén dé: Nong nghiép (2014)(4): 154-161

12. Trang ST Trung, 2010. Chitin- Chitosan tir

13.

phé liéu thuy san va tmg dung. NXB Nong
Nghiép. Tp HCM. 109 pp.

Tran Thé Tuc, 2006. K§ thuat tréng, chiam
soc cdy dn qua theo ISO, quyén 5: cdy xoai.
Du 4n phat trién cdy an qua- Trung nghién
clru xudt ban sach va tap chi. NXB Lao
Pong va Xa Hoi.Xu, J. G., X. M. Zhao, X.
W. Han, and T. Du, 2007. Antifungal
activity of oligochitosan against
Phytophthora capsici and other plant
pathogenic fungi in vitro. Pesticide
Biochemistry and Physiology 87: 220-228.



