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Tém tit. Qua dau tay (Fragaria x ananassa) 12 l0ai trai cy vo méng, rt d& hu héng do bi méc, mét nuéc,
mat cu tric boi qua trinh trao doi chat van dién ra sau thu hoach. Nghién ciru nay tap trung phan lap va
xac dinh cac chung nim méc gay hu hong trai dau tay duoc tréng bang phwong phap thuy canh, va khao
sat kha ning khang cac ching nim méc nay cua dung dich chitosan (CTS), va CTS két hop voi calcium
gluconate (CaGlu) va polyvinyl alcohol (PVA). Két qua phan lap va dinh danh cho thiy c6 6 chung nim
mdc giy hu hong dau tdy duoc trong theo phuong phap thuy canh bao gébm Aspergillus fumigatus,
Aspergillus niger, Botrytis cinerea, Colletotrichum gloeosporioides, Penicillum chermesinum va Rhizopus
stolonifer. Két qua khao sat kha nang khang nam cho thdy CTS 1% wi/v c¢6 kha nang khang 6 chung nim
mdc néu trén véi higu suét tir 53,54% dén 77%. Khi bo sung CaGlu 0,5% wiv vao CTS 1%, hiéu suat khang
6 chung nAim mdc ting 1én twong Gng tir 73,96% dén 93,33%. Hiéu suat nay dat cao nhét (tir 79,38% dén
96,88%) khi b sung PVA 0,39% w/v vao CTS 1%. Két qua nay gop phan cung cip co sé khoa hoc quan
trong cho viéc phat trién mang bao quan trai dau tdy duoc trong theo ky thuat thuy canh, nhiam nang cao
chat lwong cua dau tay sau thu hoach va nang cao kha ning bao quan trong qué trinh luu trit, van chuyén.

T khéa: calcium gluconate (CaGlu), chitosan (CTS), dau tay thuy canh, khang nim mdc, polyvinyl
alcohol (PVA)

ANTIFUNGAL EFFECTS OF CHITOSAN COMBINED WITH CALCIUM GLUCONATE,
POLYVINYL ALCOHOL TOWARDS HYDROPONIC STRAWBERRY PATHOGENS

Abstract. The strawberry fruit (Fragaria x ananassa) is a thin-skinned fruit that is easy to spoil due to
mold, dehydration, and structural loss because of continuous metabolism processes even after harvesting.
This study focused on isolating and identifying fungal pathogens of hydroponic strawberry fruit and
investigating the antifungal effect of chitosan solution (CTS), and CTS in combination with calcium
gluconate (CaGlu) and polyvinyl alcohol (PVA) towards the identified pathogens). Six strains of pathogens
were isolated and identified were Aspergillus fumigatus, Aspergillus niger, Botrytis cinerea, Colletotrichum
gloeosporioides, Penicillum chermesinum, and Rhizopus stolonifer. In addition, the results have shown a
high antifungal effect of CTS 1% (w/v) to the 6 fungal strains with efficiency values between 53.54% and
77%. Higher effects were observed in the case of CTS 1% combined with CaGlu 0.5% (w/v) as efficiency
the was increased from 73.96 to 93.33% and highest effect was obtained with the solution containing all
the 3 agents: CTS 1%, CaGlu 0.5%, and PVA 0.39% (w/v) (up to 79.38 - 96.88% efficiency). This result
provides an important scientific basis for the development of preserving membrane for hydroponic
strawberry in order to improve the fruit quality after harvesting and during storage and transportation.
Key worlds. Antifungal activity, calcium gluconate (CaGlu), chitosan (CTS), hydroponic strawberry,
polyvinyl alcohol (PVA)

1. GIOI THIEU

Trai dau tay (Fragaria x ananassa) do ddc tinh nhiéu nudc va vo mong, nén rat dé bi hu hong sau thu
hoach, va c6 thoi gian bao quan ngan. Cac hién tuong hu hong trai dau tay thuong gap 1a bi mat nudc, mat
cAu triic va bj nhidm cac loai mdc. Trong dé, cac loai nAm mdc phd bién gdy phan hiy va hu hong & trai
lan Iuot 13 Botrytis cinerea, followed by Rhizopus stolonifer, Mucor spp., Colletotrichum spp., Penicillium

© 2021 Trudng Pai hoc Cong nghiép thanh phé H5 Chi Minh


mailto:nguyenducvuong@iuh.edu.vn

134 NGHIEN CUU KHA NANG UC CHE CUA CHITOSAN VOI CALCIUM GLUCONATE, POLYVINYL
DEN NAM MOC GAY HAI PHAN LAP TU TRAI DAU TAY THUY CANH

spp. [1] .Phuong phéap pho bién dé duy tri chat luong va kiém soat qué trinh phan hay cua qua dau tay 1a
1am mat nhanh trai dau sau khi thu hoach va tiép d6 bao quan ¢ nhiét d6 thip. Nhiét d6 bao quan tai cac
kho lanh (0 — 4°C) gitip déu tay tuoi bao quan dugc khoang 5 ngay. Pé tang thoi gian bao quan dau day,
viéc str dung nhiét do thap két hop véi viéc kiém soat hodc diéu chinh ndng do ctia oxy va carbon dioxide
da duoc cai bién va nghién ctru [2]. Tuy nhién, hi¢u qua kiém soat nhiét do trong quaé trinh van chuyen va
bao quéan dau tay rat kho, vi vay di co mot sd cac bién phap bao quan khac duge nghién ciru. Sau thu hoach,
s hu hong qua dau tay ciing c6 thé duoc kiém soat bai cac thude diét nim [3]. Tuy nhién, du luong thude
diét ndm sau thu hoach anh huong 16n dén tinh an toan thyc pham [4]. Do d6, cac nha khoa hoc da nghién
clru va cong bd két qua vé kha niang thay thé cac chét diét nam hoa hoc bang cac san pham ty nhién hoic
tang cudng cac chat bao v¢ tu nhién dé kiém soat su hu hong va kéo dai thoi gian bao quan cua trai cay [5].

Céc nghién ctru chi ra rang, 16p phu chitosan (CTS) c¢6 kha ning kéo dai thdi gian bao quan va kiém soat
su phén i cua dau tiy, ca chua, dao, qua 1é, kiwi, vai, tao va nhén [6-8]. Pdng thoi, CTS ciing dugc ching
minh 13 ¢6 kha ning lam cham sy chin cta dau tay, ca chua, tao, 1€, dao, vai, cam va chanh [6, 9-10]. CTS
nhan duoc sy quan tdm 16n do tinh tuong thich sinh hoc ctia nd véi cac thanh phan bao quan khac, kha ning
dé phan huty sinh hocva khang vi sinh vat cia n6 [11]. Theo Lé Nguyén Poan Duy va cong su (2014), dung
dich chitosan 1% (w/v) trc ché nAm médc Colletotrichum gloeosporioides trén mdi truong Potato Detrose
Agar (PDA). Két qua con chi ra rang chitosan c6 kha nang trc ché ndam mdc trén trai xoai sau khi gay nhiém
nhan tao [12]. Mohamed va Entsar (2009) d4 ching minh rang cac CTS véi ndng do 2000 va 4000 mg/L
va khéi luong phan tir 5,7 x 10* g/mol ¢6 tac dung trc ché manh nhat sy phat trién cia ndm Botrytis cinerea
va giam thiéu tot nhit sy phan hiy ca chua do méc sau thu hoach trong cac thir nghiém in vitro va in vivo
[13]. Pilar Hernandez-Munoz va cong su (2008) d cho thiy dau tdy duoc pha bang chitosan 1,5% hodc
hdn hop chitosan 1%-calcium gluconate (CaGlu) 0,5% c6 tac dung trc ché sy phan hily qua dau tay boi ndm
trong 1 tuan & diéu kién 10°C va 70 + 5% RH trong mdt tudn. Ngoai ra, 16p phu chitosan lam giam hoat
dong ho hap, do d6 1am cham qua trinh chin va tién trinh phan huy qua do 130 hoa [14].

Trong nhitng nghién ctru gan day vé bao quan trai cdy, CTS thudng dugc két hop véi cac polymer khac dé
giam chi phi va tang hi€u qua bao quan ndéng san néi chung, ciing nhu lam tang dac tinh khang vi sinh vat
[15]. Polyvinyl alcohol (PVA) 14 polymer tong hop c¢6 dic tinh tao mang tdt, co kha ning phan huy sinh
hoc, khong doc hai, khong gay ung thu. Do cac tac dung sinh hoc tt ctia chitosan va PVA, su két hop cua
chitosan va PVA c6 thé co tac dung c6 loi trén cac ddc tinh ciia mang pha khi pha tron [16]. Sweetie R.
Kanatt va cong su (2012) di nghién ctru vé cac mang hoat tinh dwoc diéu ché tir chitosan va PVA c6 chira
chiét xuit bac ha (ME), va chiét xuat vo qua lyu (PE). Hai loai mang nay c6 kha ning bao vé san pham
chéng lai anh hudng ciia tia UV, ¢6 do bén kéo cao, co dic tinh chéng oxy hoa va c6 kha nang khang khuan
dbi vai Staphylococcus aureus va Bacillus cereus [17].

Dé kéo dai thoi gian bao quan, giam thiéu sy bién dbi chit lwong do ndm méc, viéc nghién ctru kha ning
khang ndm mdc trén trai dau tay la can thiét, 1am co s¢ khoa hoc cho cac nghién ctru khoa hoc trong bao
quan trai cay. Dé tai nay nghién ciru phan 14p va dinh danh ndm méc gy hu hong trai dau tiy, va khao sat
kha niang khang nAm mdc phan 1ap duoc ciia CTS két hop v6i hai hoat chat khac c6 dic tinh tdt 1a polyvinyl
alcohol va calcium gluconate 1a thiét thuc va gop phan vao giai quyét van dé néu trén

2. VAT LIEU VA PHUONG PHAP NGHIEN CU'U

2.1.Vat liéu nghién ciru

Dau tay duoc trong theo phuong phap céng nghé cao (thuy canh) tai Vuon dau Cong nghé cao Giu Bu (SH
10 Loc Quy, Xuan Tho, Thanh phé Pa Lat, Tinh Lam Dong, Viét Nam). Ngay sau khi thu hoach, trai dau
tay c6 30-50% mau do, kich c& dong déu, chin déu, khf)ng sau bénh, khong dap nat duoc van chuyén dén
TP.HCM trong vong 12 gi¢ va duge bao quan trong diéu kién 10+2°C.

Chitosan duoc cung cap boi Cong Ty Co Phan Pau Tu Thuong Mai Dich Vu Tin Cay (S6 4, Puong sb 3,
Khu D6 Thi Van Phuc Phuong Hiép Binh Phudc, Quan Thu birc, Thanh pho Hd Chi Minh, Viét Nam),
Chitosan c6 dang miéng manh, kich thudc khac nhau, mau sic tring nga, dd 4m 11,96 %, d6 deacetyl hoa
98%, d6 tan 99,98 % trong dung dich axit axetic, khdi lwgng phan tir 50 - 100 kD.

Calcium gluconate dugc cung cap boi Vadhani Ind Est. LBS Mang, Mumbai — 400086, An D¢. Calcium
gluconate c6 dang bot, mau trang, d6 tinh khiét 98,5%.
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Polyvinyl alcohol c6 dang bot, mau trang, d6 tinh khiét 99%, khdi lugng phan tir 40.000 — 45.000 kD. Xuét
Xt Malaysia. Polyvinyl alcohol dugc cung cip bai Cong ty C6 phan Hoéa My Pham 3C, 127 Bach Ping,
phuong 2, Quan Tan Binh.

2.2. Phuwong phap nghién ciru

2.2.1. Phén 13p va dinh danh nim méc tir trai dau

Céac miu dau tdy nhiém ndm mdc dugc thu nhan (Hinh 1) sau qua trinh bao quan tai 10°C£2°C va tién hanh
phan lap theo phuong phap pha loang thong qua cay chuyén nhiéu 1an trén moi truong PGA dugc trinh bay
trong bao cdo cua Nguyén Lan Dung va cong su (2000) [18]. Mau dau tay (10g) bi nh1em mdc duoc nghlen
nat va pha trong 90 ml nuéc mudi sinh 1y vo tring, sau do tiép tuc pha loéng mau & nong do 10° dé cay
trang trong dia Petri c6 chira mdi truong PGA. Dia Petri dugc u tai didu kién nhiét d¢ phong, trong 7 ngdy
dén khi xuat hién cic khuan lac ndm gay bénh. Cac mau nam gdy bénh tlep tuc dugc cay chuyen nhiéu lan
trén moi trudng thach PGA dé thu dwoc dong thuan ching. Cac chung ndm mdc duoc cay chuyén trén éng
thach nghiéng chtra méi truong PGA va luu trit trong diéu kién 4°C cho cac thi nghiém tiép theo.

A

Hinh 1: MAu trai dau tay bi nhiém ndm mdc gy bénh. (A) Trai dau tdy khoe manh; (B) Trai dau tay bi nhiém mdc.

Cac ching nAm méc duge dinh danh bang phuong phap sinh hoc phan tir, gidi trinh tu doan gen 28S-rRNA
boi Cong ty TNHH DV va TM Nam Khoa (793/58 Tran Xuén Soan, phudng T4n Hung, Quén 7, Thanh
phd HO Chi Minh, Viét Nam). DAN sau khi duoc tach chiét, dwoc thyc hién PCR voi moi déc hiu vung
28s va giai trinh tuy. Két qua giai trinh tu dugc so sanh voi co so dir liéu 28S-rRNA cua cac nAm mdc co
san trén National Center for Biotechnology Information (NCBI) biang cong cu BLASTN
(https://blast.ncbi.nim.nih.gov/Blast.cgi) dé dinh danh chung nam moc.
2.2.2. Khao sat kha ning khang cac loai nim méc giy bénh hu héng diu tay thuy canh
trong diéu kién in vitro bang dung dich CTS, CTS+PVA, CTS+CaGlu
Kha nang ddi khang cuia cac dung dich chitosan va chitosan c6 bé sung cac hoa chit calcium gluconate va
polyvinyl alvohol duoc kiém tra theo phuorng phap ciia Perrucci va cong su (1994) [19]. Cac chung nim
moc dugc cay trén thach dia c6 chira mi truong PGA dugc tron voi cac dung dich chitosan CTS 1% (w/v),
CTS 1% két hop v6i PVA 0, 39% (w/v) va CTS 1% két hop CaGlu 0,5% (W/v) theo ty 1¢ 1 - 4; mau ddi
chimg (Mau BC) str dung nudce cét v0 trung thay cho dung dich chitosan. Cac dia Petri dugc U trong nhiét
d6 30°C cho dén khi to nAm ctia miu ddi ching phat trién dén vanh dia Petri. Hiéu sut khang nim méc
dugc xac dinh theo cong thuc (1).

H = (Do — Dy) / Do *100% (1)
Trong d6, H 12 hidu suat khang ndm (%), Dt 1 dudng kinh to nim ctia mau thir nghiém (mm) va Do 1a dudng
kinh to ndm ciia mau ddi chimg (mm).
2.2.3.Phuwong phap thu thap va xir Iy két qua
Gia trj két qua cua céc thi nghiém la trung binh caa 3 1an lap lai. S6 liéu dugc tinh toan, v& biéu db trén
Microsoft Excel 2013 va dugc xur ly théng ké bang phuong phap ANOVA bing phan mém Statgraphics
Centurion 18.
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3.KET QUA VA BAN LUAN
3.1. Két ‘qué phén lap va dinh danh nim méc

Céc nAm moc gay bénh trén trai dau tay duoc phén 1ap trén moi truong PGA va tién hanh lam thuan sau
nhiéu lan. Hinh dang khuan lac ctia cac ching nim mdc phan lap duoc thé hién trong Hinh 2. Can ctr vao
su khéac nhau cua dic diém hinh dang cac khuén lac, 6 ching nam méc da duge xac dinh.

A

Nam méc 1 Nam méc 2 Nam méc 3 Nam mdc 4 Nam méc 5 Nam moc 6

Hinh 2: Hinh dang khun lac cua cac chung ndm mdc phan 1ap duoc tir trai dau ty hu hong. (A) Mat trén khuén lac;
(B) Mit duéi khuan lac.

Céc ching nAm méc gay bénh trén trai dau tay sau khi dugc phan lap s€ dugc dinh danh bang phuong phap
sinh hoc phan tir. Trinh tw 28S rRNA cua cac ching ndm méc dugc giai trinh tu va so sanh vai cac trinh tu
tuong dong trén ngan hang dir liéu NCBI (National Center for Biotechnology Information) bang cong cu
BLASTN (https://blast.ncbi.nlm.nih.gov/Blast.cgi). Két qua cho thay, gen ma hoa trinh ty 28S rRNA cua
cac ching nam médc 1 dén nam médc 6 c6 su twong dong twong tng Vaéi cac ching nam mdc Aspergillus
fumigatus, Aspergillus niger, Botrytis cinerea, Colletotrichum gloeosporioides, Penicillum chermesinum,
Rhizopus stolonifer (Bang 1).

Bang 1: Két qua dinh danh nim mdc theo phuong phap sinh hoc phan tir giai trinh tu gen 28S rRNA

MAiu Dong twong dong Mirc d twong Chiéu dai doan | Ngudn dir li¢u trén
dong (%) gen (b) ngin hang dir liéu
Nammoc 1 | Aspergillus fumigatus 100 1716 KR023997.1
Nammdc 2 | Aspergillus niger 100 1681 MG675233.1
Nammoc 3 | Botrytis cinerea 100 1038 KR055052.1
Nammoc 4 | Colletotrichum gloeosporioides 99.34 1655 A301977.1
Nammoc 5 | Penicillum chermesinum 99.87 1408 AY742693.1
Nam mdc 6 Rhizopus stolonifer 100 651 JQ606829.1

Két hop véi hinh anh phat trién cac ching ndm mdc sau khi phan 1ap (Hinh 2), dic diém hinh thai khuan
lac ctia cac chung nam moc duoc trinh bay trong Bang 2 cung vai két luan dinh danh tén chiing nam moc
tuong Ung.

Béng 2: Dic diém khuan lac va tén khoa hoc twong dong clia cac chung nim mdc gay bénh phan 1ap dugc trén tréi

dau tay.
x U S . Tén chiing
Mau Pac diém hinh thai dinh danh
Ném mée 1 To ndm bam sdu bé mit co chat, mau tring. Bao tir mau xanh xam | Aspergillus
trén dau cac khuan ty khi sinh. Hinh thanh sac to c6 mau vang nhat. | fumigatus
A% To ndm c6 mau tring, hinh thanh bao tir den trén dau khuan ty khi | Aspergillus
Nam moc 2

sinh, khong hinh thanh sic t6 ¢6 mau trong méi trudng nudi ciy PGA. | niger
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To nim c6 dang soi bong, mau xam, nhleu to khi sinh, khi to nAm

Nam mdc 3
gia mau sac chuyén dam hon, tiét sac to sim mau.

Botrytis cinerea

To nam c6 dang soi _bong, mau trang, nhiéu to khi sinh, khi to ndm | Colletotrichum

Nam méc 4 ..
gia hinh thanh céc sic té mau xam den. gloeosporioides

To nam c6 mau tring, khi gia chuyén mau vang nhat, bao tir hinh
Nam moc 5 | thanh ¢ dau khuan ty khi sinh, c6 mau vang nhat, khong hinh thanh
sdc t0 c6 mau trén moi trudong nudi cay PGA.

Penicillum
chermesinum

To nidm xam nhat, dang bong, nhiéu to khi sinh, khong hinh thanh | Rhizopus

N&m mdc 6 TS i
sac to cd mau. stolonifer

3.2.Két qua khang nim ciia dung dich chitosan, chitosan — calcium gluconate, chitosan —
polyvinyl alcohol

Hiéu qua dbi khang cua cac dung dich chitosan (CTS), chitosan hét hop calcium gluconate (CTS+CaGlu),

chitosan két hop véi polyvinyl alcohol (CTS+PVA) Ién cac chung ndm mdc giy bénh trén day tay dugc
kiém tra. Két qua khang ndm cia cc dung dich xir [y 1én sy phat trién ctia hé soi to ndm dugc thé hién
trong hinh 3 va bang 2. Két qua kiém tra kha ning d6i khang cta cac dung dich chitosan trén 6 ching nim
mdc gy bénh cho thay ca 3 dung dich chitosan déu c6 kha nang trc ché sy phat trién ctia hé soi to ndm.
Khi b6 sung thém cac hop chat calcium gluconate va polyvinyl alcohol vao dung dich chitosan, hiéu qua
{rc ché to nam ting 1én dang ké va co su khac biét co y nghia khi thong k€ ¢ mirc ¥ nghia 5% (p < 0,05).

Két qua thyc nghlem cho thiy dung dich CTS 1% tc ché sy phat trién ctia hé soi to nam cua Rhizopus
stolonifer 14 tét nhat véi hleu suat khang nim 1a 77 + 1,32% va thip nhat 1a d6i v6i nAm mdc Asperglllus
niger vai hiéu sudt khang ndm 1 50,63 + 0,63% (Hinh 4). Chitosan c6 kha nang e ché cac loai nAm mdc,

khang khuan 1a do nhém amino tich dién duong cta né tuong tic véi mang té bao vi khuan tich dién 4m,
dan dén chay axit amin, protein va cac thanh phan ndi bao khac cua vi sinh vat [20-22]. A El Ghaouth va
cong su (1992) di cong bd sy wre ché cac loai ndm mde cua CTS ting 1én tuong g voi mire dd deacetyl
hoa n6. Khi nghién ciru & mirc d6 vi md cho thiy CTS giy ra sy bao mon thanh té bao, lam ting d6 day cia
thanh té bao, pha v ciu trac té bao ciia nam, thay doi hinh thai nim Botrytis cinerea va Rhizopus stolonifer.
Ngoai ra CTS kich thich cac hoat dong cua chitin deacetylase, mt loai enzyme tham gia vao qua trinh sinh
tong hop cua chitosan. Pidu nay lam cho thanh phan chitin trong vach té bao vach té bao nim bj mét can
bang, 1am anh hudng dén sy phat trién ciia hé soi to nim [23].

Trong nghién ctru ndy, ngoai kha ning trc ché su phat trién ctia ndm Botrytis cinerea va Rhizopus stolonifer,
dung dich CTS con thé hién khél ning nim Colletotrichum gloeosporioides t6t voi hiéu qua we ché dat
63,13% =+ 1,65%. Su trc ché nam C. gloeosporioides cling duge cong b trong nghién ciru cuia Asgar Al
va cong su (2010) véi dung dich chitosan 1% va c6 hiéu suit trc ché trong sy san sinh bao ttr Colletotrichum
gloeosporioides khoang 62% trong mdi truong PDA trong 07 ngay i mau [24] va thap hon so véi két qua
trong nghién ctru ctia L& Nguyén Poan Duy va cong su (2014) 1a 74,44% trén mdi truong PDA sau khi u
trong 10 ngay [12].

Ngoai ra, két qua thé hién trong hinh 3 ciing cho thay viéc bd sung CaGlu hoic PVA vao dung dich CTS
lam ting kha nang (rc ché sy phat trién clia hé s¢i to ndm gay bénh. Trong nghiém thirc bd sung CaGlu vao
dung dich chitosan, hi€u qua rc ché cao nhit duoc thé hién trén ndm mbc Rhizopus stolonifer véi 93,33 +
0,58%, két qua nay twong tu nhu trong nghiém thirc c6 bd sung PVA véi hidu qua tre ché dat dugc 93,33 +
0,58%. Hiéu qua trc ché cao nhat khi bd sung PVA dugc thé hién trén nam C. gloeosporioides véi 96,88%
+ 0,63% va dong thoi hiéu qua e ché trén cac loai nAm khac nhu A. fumigatus, A. niger, P. chermesinum
cling ting manh trong thir nghiém b6 sung PVA. Tuy nhién, trong truong hop clia nAm Botrytis cinerea
hiéu qua trc ché khi bd sung CaGlu dugc ghi nhan cao nhat (79,38 + 0,63%) trong 3 nghiém thirc thir nghiém
ctia chitosan. Trong nghién ctru cia Wisniewski va cong su (1995), mudi calcium cé vai trd quan trong
trong viéc trc ché sy hu hong sau thu hoach cia tdo, dong thoi gitip ting cudng hiéu qua cia cac chat diét
khuan sau thu hoach. . Ngoai ra, sy hién dién cua cation Ca®* ciing gia tang hiéu qua kiém soat sinh hoc cua
chat d6i khang tir nAm men 1én nam mdc Botrytis cinerea [25]. Céac cation 6 kha ndng lién két ngang
pectin, do d6 s& 1am cho pectin it bi suy thoai bai enzyme tir nAm mdc. Ham lugng calcium cao giy bt loi
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cho qua trinh trao ddi chét, tac dung urc ché su néy mam va su phat trién éng mam cta bao tir nAm méc.
Trong cac té bao nhan thuc, ham luong calcium bén trong cao duge biét 13 giy we ché ting trudng, va co
thé dan dén chét t& bao [26]. Ngoai ra, ndng d6 calcium cao ¢ ngoai bao két hop véi su thiéu hut ATP din
dén nong do calcium trong men té bao ting cao [27], nim Botrytis cinerea va Penicillium expansum 1a bi
trc ché do tang nong do ion Ca?*. Trong nghién ciru cua A. R. Biggs va cong su (1997) da cho thiy dung
dich CaGlu & ndng do 600mg/L d3 wrc ché dugc sy phat trién ciia nAm mdc Monilinia fructicola phan 1ap
tu trai dao trén moi truong PDA [28]. Do vay, viéc chitosan dugc bo sung thém CaGlu cho thy hiéu qua
khang ndm méc t6t hon so véi chi sir dung don 1¢ chitosan.

Bang 2: Hiéu qua khang ndm cua dung dich CTS 1% (Wiv), CTS 1% két hop v6i PVA 0,39% (w/v) va CTS 1%
két hop CaGlu 0,5% (w/v) trong diéu kién in vitro

Hi¢u qua e c,hé sw phat Miu PC CTS CTS+CaGlu CTS+PVA
trién to nam (%)

Aspergillus fumigatus 02 62,29° + 0,95 80,42°+ 1,91 83,339+ 0,95
Aspergillus niger 02 50,63 + 0,63 73,13+ 0,63 85,839+ 0,36
Botrytis cinerea 02 53,54° + 0,95 79,38+ 0,63 73,96 + 0,95
;%!ggg'r‘fgﬂzs 0° 63,13" + 1,65 89,79°+0,36 | 96,88°+0,63
Penicillium chermesinum 0? 71,25 + 1,65 91,67¢+ 0,72 96,049 + 0,95
Rhizopus stolonifer 02 77,00°+ 1,32 93,33°+ 0,58 93,33+ 0,76

(S0 liéu biéu diéen gia tri trung binh va do léch chuén cua cdc lan do, ky hiéu a, b, ¢ biéu diéen sy khdac biét co y
nghia thong ké ¢ murc 0, 05)

Bén canh d¢, theo Bonilla va cong su (2013), mang chitosan két hop PVA c6 tac dung lam giam s6 luwgng
vi sinh vat hiéu khi sau 7 ngay luu trir so voi mau duoc xir 1y véi chitosan. Cung voi viée két hop chitosan
va PVA con cho thiy hoat dong khang khuan dang ké (p < 0,05) khi wrc ché tong vi sinh vat hiéu khi va
coliform so voi cac mau khong xir Iy hodc mau chi xir Iy voi PVA, viée nay cho thay hiéu qua khang khuan
ctia PVA trong cac mang bao sinh hoc [29]. Ngoai ra, Tripathi va cong su (2009) da chi ra rang, dung dich
chitosan két hop PVA c6 tac dung trc ché E. coli, B. subtilis va S. aureus, ciing nhu mang chitosan va PVA
con co thé duoc sir dung dé kéo dai thoi han st dung thyc pham [16].
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Maiu DC CTS CTS +CaGlu  CTS +PVA

Hinh 3: Kha ning (rc ché sy phat trién ctia hé soi to cic chiing nAm mdc gy bénh trong cac méi truong ¢ bd
sung dung dich CTS 1% (W/v), CTS 1% két hop v6i PVA 0,39% (w/v) va CTS 1% két hop CaGlu 0,5% (W/v).
(A) Aspergillus fumigatus; (B) Aspergillus niger; (C) Botrytis cinerea; (D) Colletotrichum gloeosporioides; (E)

Penicillium chermesinum; (F) Rhizopus stolonifer
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Hinh 4. So sanh hiéu qua khang nim cta dung dich CTS 1% (W/v), CTS 1% két hop v6i PVA 0,39% (w/v) va
CTS 1% két hop CaGlu 0,5% (w/v) trong diéu kién in vitro.

4. KET LUAN

Trong nghién ctru nay, sdu chung ndm mdc gy hu hong trai dau tdy duoc nuéi trong bang phuong phap
thity canh di duoc phan 1ap. Sau ching nim mdc dugc dinh danh bang phuwong phap sinh hoc phan tir véi
cac loai tuong Ung la Botrytis cinerea, Aspergillus fumigatus, Aspergillus niger, Colletotrichum
gloeosporioides, Rhizopus stolonifer va Penicillum chermesinum. Kha ning trc ché su phat trién cia hé soi
to ndm cua dung dich chitosan 1% da dugc xac dinh vadi hiéu qua 50,63 + 0,63% - 77,00 £ 1,32%, tuy theo
loai nam kiém nghiém. Hiéu suat khang nim tang 1én khi két hop CTS 1% clng PVA 0,39% hoic CaGlu
0,5%, dat 73,13 + 0,63% — 96,88 + 0,63% tuy thudc chiing ndm. Két qua nay la co s cho viéc tng dung
chitosan trong bao quan dau tdy va tmg dung khang cac loai nAm méc gy hu hong trén céc trai cay khac.
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