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TOM TAT

Nghién ctru nay duoc thuc hién nhim phan lap, dinh danh tac nhan nidm gay bénh, dong thoi
danh gia hoat tinh khang nam ctda cao dich chiét rau ngé (CDCRN) d6i voi ndm Fusarium gy
bénh théi trai thanh long sau thu hoach. Két qua phan 1ap tir cAc mau trai thanh long nhiém bénh
cho thay, chiing ndm TL1 c6é dac diém hinh thai dién hinh caa chi Fusarium. Phan tich trinh tu
ving gen ITS cho thay, chiung TL1 c6 do twong dong 100% véi cac trinh ty cia loai F. incarnatum
duoc cong bo trén co sé dit lieu GenBank, qua d6 cho phép dinh danh chiing TL1 & cap loai 1a F.
incarnatum. Bén canh do6, CDCRN thé hién kha nang tc ché su sinh truéng ctia ndm £
incarnatum trong diéu kién in vitro. Su phat trién ctia soi nam bi ttc ché hoan toan & néong do 700
pg/mL, trong khi sy ndy mam cta bao t bi ttc ché hoan toan & nong do 5.000 pg/mL. Hoat tinh
khang nam (HTKN) tang theo nong do cta cao dich chiét, thé hién qua su suy giam dang ké
duong kinh khuén lac va mat do bao tir trén moi truong PDA. Két qua nghién ctru cho thdy,
CDCRN c6 tiém nang tng dung nhu mét tic nhan khang ndm tu nhién c6 nguén goc thuc vat, an
toan va than thién voi moi treong trong bao quan thanh long sau thu hoach, gép phan giam su
phu thuoc vao thudc bao vé thuc vat c6 nguon hoa hoc.

Tt khoa: Bénh thoi trdi, cao dich chiét rau ngo, Fusarium incarnatum, thanh long.

da ghi nhan, c6 nhiéu loai nAm gay ra bénh khac
nhau trén thanh long, trong @6 phd bién 1a bénh
than thu do Colletotrichum sp. va bénh thoi trai do
Bipolaris cactivorava Fusarium sp. gy ra [2]. Qua
bi nhiém bénh thuong bat dau voi cac d6m mau
nau nhat hodc sim mau trén bé mat vo qua. Cac
d6m nay nhanh chéng tao thanh ving théi mém,
am uot, lan rong va lam hu hong toan bo qua, dan
dén gidm gia tri cAm quan, kho bao quan va gay
ton that 1on cho nong dan ciing nhu doanh nghiép
xuat khau.

1. DAT VAN BE

Thanh long ruot do (Hylocereus
costaricensis) 1a mot loai trai cay nhiét doi ndi bat
voi hinh dang dic trung va mau sac ruc ro, nho do
duoc wa chuong trong ché bién moén trang miéng
va nhiéu san phdm 4m thuc khac. Trai thanh long
c6 huong vi chua ngot dé chiu va gia tri dinh
duong cao, chita cdc vitamin thiét yéu nhu:
Vitamin C, B1, B2, B3, cung voi cac khoang chat
quan trong bao gém phospho, sit, canxi, protein
va chat xo. Ngoai ra, thanh long con giau cac hop

chat hoat tinh sinh hoc va chat chong oxy hoa nhu:
Axit phenolic, flavonoid, betalain va carotenoid.
Nhimng dac tinh c6 loi cho stic khdée nay da gop
phan dua thanh long tré thanh mot cay trong
thuong mai quan trong tai nhiéu quoc gia nhiét doi
trong d6 c6 Viét Nam [1]. Tuy nhién, thanh long
c6 thoi gian bdo quan ngan, cht yéu do sy phat
sinh cac bénh hai sau thu hoach. Cac nghién ctu

Hién nay, thudc bao vé thuc vat c6 ngudn goc
hoa hoc chtta cac hoat chat nhu: Benomyl,
carbendazim, propineb, difenoconazole, mancozeb
va prochloraz van duoc st dung phé bién trong
kiém soat cac bénh nam hai trén thanh long [3].
Tuy nhién, viéc stt dung kéo dai cac loai thuoc nay
c6 thé dan dén sy dot bién ctia nAm va hinh thanh
tinh khang thudc. Bén canh do, du luong thudc
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bao vé thuc vat trén trai tuoi tiém 4n nhiéu nguy co
doi voi stc khoe con nguoi va moi truong [4].
béang lo ngai hon, nAm Fusarium sp. da biéu hién
kha nang khang nhiéu loai thuoc diét ndm nhuw
difenoconazole va tebuconazole [5]. Trudc nhing
han ché do, xu huéng nghién cttu gan day tap
trung vao cac giai phap an toan sinh hoc va than
thién voi moi truong dé kiém soat thiét hai sau thu
hoach do ndm gay ra, trong dé viéc st dung dich
chiét thuc vat c6 chia cac hop chat khang ndm
sinh hoc. Cac nghién ctu gan day khang dinh,
dich chiét thuc vat c6 hiéu qua ro rét trong kiém
soat ndm Fusarium lién quan dén bénh sau thu
hoach, thong qua co ché tc ché sinh truéng soi
niam, han ché ndy mam bao tr va gay tén thuong
cau truc t€ bao ndm. Nghién citu ctia Kursa va cs
(2022) [6] cho thay, dich chiét tir cay x6 thom
(Salvia officinalis L.) va cuc ngai vang (7anacetum
vulgare L.) dat hiéu qua trc ché cao doi voi nhiéu
loai Fusarium gay bénh trén ngii coc, trong do
hoat tinh khang ndm c6 moi lién hé chat ché voi
ham luong polyphenol, flavonoid va kha nang
chéng oxy hoa cao. O diéu kién in vivo, két qua
nghién ctru cta Seepe va cs (2020) [7] ghi nhan,
cac dich chiét tir cay xoan (Melia azedarach), hoa
chau (Combretum erythrophyllum) va sbi tim
(Quercus acutissima) kiém soat hiéu qua
Fusarium gay bénh trén hat bap, véi muc tc ché
toi da léen dén 97% ma khong gay anh huong bat loi
dang ké dén kha nang ndy mam cua hat. Bén canh
do, két qua nghién ctru cta Sales va cs (2016) [8]
trén bénh sau thu hoach gay ra bdéi cac loai
Fusarium & dta cho thay, cac dich chiét tir 16 hoi
(Aloe vera), t6i (Allium sativum) va cam thao
(Glycyrrhiza glabra) cé6 hiéu qua phong va tri bénh
teong duong thudc trir nAm hoéa hoc trong mot s
nghiém thic. Téng hop cac két qua nay cho thay,
dich chiét thuc vat 1a giai phap day tiém nang, an
toan va than thién moi truong trong quan ly nidm
Fusarium sau thu hoach, dong thoi mé ra huéng
phat trién cac ché phdm sinh hoc thay thé thudc
hoa hoc truyén thong.

Cac nghién cttu truéc day bao cao rang, dich
chiét tir rau ngé c6 ham luong phenolic cao va c6
hiéu qua khang khuidn dang ké d6i voi nhiéu
chiung vi khudn gay bénh nhw: Staphylococcus

aureus, Staphylococcus saprophyticus, Escherichia
coli, Salmonella typhi, Bacillus cereus, Shigella
shiga va Shigella dysenteriae [9 - 11]. Tuy nhién,
anh huéng ctia CDCRN dén su phat trién ctia nAm
gay bénh trén trai cay sau thu hoach chua duoc
nhién cttu, dic biét 1a nAm Fusarium gay bénh thoi
trai thanh long. Muc tiéu cta nghién cttu nay la
phan lap, dinh danh va khao sat hoat tinh khang
nam ctia CDCRN déi v6i nAm Fusarium giy bénh
thoi trai trén trai thanh long ruot dé sau thu hoach.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyeén liéu

Qua thanh long c6 triéu ching bénh duoc thu
nhan tai cho thuéc phuong Long Chau, tinh Vinh
Long. Mau quéa bénh véi cac dic diém nhu: Vét
thoi trén bé mat trai c6 dang gan tron hodc hinh
dang bat dinh, nhitng vong tron déng tAm mau nau
dam, & giira tAm c6 mau nau dé, mong nudc va thoi
rita, vét bénh c6 mui hoi khé chiu. Sau khi thu
thap, cac mau bénh duoc van chuyén vé phong thi
nghiém dé tién hanh phan 1ap va xac dinh tac nhan
nam gay bénh.

2.2. Phuong phap nghién ctru

221 Phan Iip va dinh danh so bo nim gay
bénh trén quad thanh long

Nhimmg qua thanh long nhiém bénh duoc rira
bang nudc sach, dé rdo va khir tring bé mat bang
con 70 do nham loai bé bui ban va tiéu diét vi sinh
vat trén bé mat qua. Quy trinh phan 1ap ndm duoc
thuc hién theo phuong phap ctia Singh va cs
(2023) [12] voi mot s6 diéu chinh. Tai vi tri co
triéu ching bénh trén trai thanh long, dung dao vo
trung cat thanh timg miéng nhé c6 kich thudc 1 x
1 cm. Cac mau vira cat duoc nhing vao dung dich
nuoc javen 1% trong 3 phut. Sau do, mau duoc rita
lai v6i nuoc cat vo trung 3 lan va tham kho bang
gidy vo trung. Tiép theo, mau duoc dat vao dia
petri c6 chita moi truong PDA (Potato Dextrose
Agar) va i mau ¢ nhiét do 25 - 30°C trong 3 - 4
ngay. Su phat trién ctia ndm duoc quan sat va ghi
nhan dua trén hinh dang va mau sic khuén lac.
Tiép dén, lua chon nhitng khuan lac dic trung va
chuyén khoi thach c6 soi ndm sang dia c6 chua
moi truong PDA moi. Nam bénh duoc cy truyén
nhiéu lan trén moi truong PDA cho dén khi thu
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duoc chiing ndm thuan. Cudi ctuing, ti€én hanh quan
sat hinh thai soi nAm va bao t& nAm duoi kinh hién
vi quang hoc.

222 Lay nhiém nhan tao ndm gay bénh trén
trdi thanh long

bé xac dinh kha nang gay bénh cta cac ching
nam phan lap duoc, thi nghiém lay nhiém duoc
tién hanh trén trai thanh long khée manh theo quy
trinh c6 diéu chinh dua trén phuong phap duoc mo
ta boi Marin va cs (1996) [13]. Cu thé, nhing trai
thanh long dong déu vé kich thudc, khong co vét
thuong co hoc hay dau hiéu nhiém bénh duoc rita
sach nhiéu lan dudi voi nuéc chay, sau d6 khi
trung bé mat bang cach nhiang vao dung dich con
70° trong 1 phut, ti€p theo rtra lai voi nudc cat vo
trung 3 1an va dé kho tu nhién. Tiép theo, vd trai
duoc tao vét thuong nhd (sau khoang 2 mm,
duong kinh 4 mm) bang dao cdy vo trung, sau do
dat mot khoanh thach PDA (duong kinh 4 mm) c6
chtta khuén ty ndm bénh da duoc lam thuan lén vi
tri vét thuong. Mau déi chung duoc xit ly tuong tu,
nhung thay khoanh thach n4m bénh bang khoanh
thach PDA vo trung. Cac trai sau khi lay nhiém
duoc dat trong hop nhua kin c6 16t gidy tham 4m
dé duy tri do0 4m cao va duoc u & nhiét do phong
trong bong toi. Sau 7 ngay, tién hanh quan sat, ghi
nhan céc triéu chirng bénh va phan 1ap lai nam ti
cac vét benh theo dinh dé Koch.

2.2.3. Phuong phdp dinh danh nidm Fusarium
sp. bang ky thuit PCR

Sau khi lay nhiém, chiing ndm TL1 duoc dinh
danh bang phuong phap gidi trinh tu vung ITS
(Internal Transcribed Spacer). ADN ctia nim gay
bénh dugc tach chiét theo quy trinh cta Tran
Nhan Dang (2011) [14]. Tiép theo, viung ITS cta
nam dugc khuéch dai thong qua phan tmg PCR st
dung cap moi ITS1: 5“TCCGTAGGTGAACCTG
CGG-3 va ITS4: 5"TCCGTAGGT GAACCTGCGG-
3’ [15]. Phan tng PCR duoc thuc hién trong tong
thé tich 25 pL, bao gom cac thanh phan sau: 8,5 L
nuoc cat hai lan (BiH,0), 12,5 uL hén hop gom
dung dich dém PCR (PCR Buffer 10X), dNTPs (véi
nong do 200 puM), MgCl, (néng do 1,5 mM),
enzyme 7aq ADN polymerase (2,5 Ul), 2,0 uL
ADN khuoén (40 ng), 1,0 pL moéi xudi ITS1 (20

pmol) va 1,0 pL moi nguoc ITS4 (20 pmol). San
phidm PCR thu duoc (600 bp) duoc kiém tra bang
dién di trén gel agarose 1,5%, sau d6 duogc gti dén
Cong ty TNHH DNA SEQUENCING (thanh pho
Can Tho) dé tién hanh giai trinh tu.

2.2.4. Phuong phap thu mau va tich chiét dich
chiét rau ngo

Rau ngé (Enhydra fluctuans L.) duoc lwa chon
& xa Long Ho, tinh Vinh Long trong giai doan sinh
truong sinh dudéng 6n dinh, cay phat trién khoe
manh, khong c6 biéu hién sau, bénh, khong dap
nat hay nhiém ban co hoc. Mau thu gom toan bo
phan trén mat dat cta cay (than va 14), c6 mau
xanh tu nhién, khong xuat hién cac dau hiéu vang
ua, thoi rita hoac nhiém nam. Rau ngé duoc thu
hai vao budi sang, trong diéu kién thoi tiét kho
r4o, nham han ché su suy giam chat luong va ham
luong hop chét sinh hoc. Sau khi thu mau, nguyén
lieu duoc rita sach bang nudc dé loai bd dat cat va
tap chat, dé rao truoc khi tién hanh cac buoc xtt ly
va chiét xuat. Qua trinh chiét xuat duoc thuc hién
theo phuwong phap moé ta béi Gholamnezhad (2019)
[16], c6 hiéu chinh cho phu hop véi diéu kién thi
nghiém. Nguyén liéu sau thu hoach dugc lam kho
bang phuong phap siy khong khi néng & 60°C
trong 24 gio, sau d6 duoc nghién min va ray qua
ludi 6 kich thudc mat ray 0,2 cm. Phan bot lot qua
ray duoc st dung cho qua trinh chiét xuat. 50 g bot
rau ng6é duoc tron voi 500 mL dung moi ethanol
45% (v/v), sau d6 hon hop duoc khudy & toc do
thap bang may khudy ttr tai nhiét do phong trong 4
gio. Tiép theo, hon hop duoc ly tam & toc do 5.000
x g trong 10 phut dé thu dich chiét thé. Dung moi
trong dich chiét sau d6 duoc loai bd bang thiét bi
c6 quay chan khong & nhiét do 45°C véi toc do
quay 100 vong/phut. Phan CDCRN thu duoc duoc
bao quan & 4°C cho dén khi st dung cho cac thi
nghiém ti€p theo.

22.5. Khao sat hiéu qua vrc ché nam bénh cua
dich chiét rau ngo

Kha ning tic ché nam bénh ctia CDCRN duoc
danh gia bing hai phuong phap: Uc ché soi ndm va
tic ché bao tir, dua theo két qua nghién ctu ctia
Nguyén Trung Truc va cs (2025) [17] c6 hiéu
chinh. D6i véi phuong phap tic ché soi ndm, cac
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khoi nam bénh (duong kinh 4 mm) duwoc cat ti dia
nam thuan 5 ngay tudi va dit vao trung tam dia
petri chtta moi truong PDA da bé sung CDCRN &
cac noébng do: 300, 400, 500, 600, 700, 800, 900,
1.000 pg/mL. CDCRN dugc pha tir dung dich
stock 10 mg/mL biang nudc cat vo trung, trong khi
mau doi chimng chi chita nudc cat khir trung. Cac
dia duoc 1 & 28 + 2°C trong 6 ngay va do duong
kinh tdn ndm dé tinh hoat tinh khang nidm
(HTKN) theo cong thtc:

HTKN (%) = [(R-1)/R] x 100

Trong d6: R 1a duong kinh tdn nAm & mau doi
ching va r 1a duong kinh tan ndm & mau c6 dich
trich. Doi voi phuong phéap tc ché bao tir, huyén
phu bao tr (10° bao tit/mL) duoc trai 1én moi
truong PDA c6 bd sung dich trich rau ngé & cac
noéng do: 1.000, 2.000, 3.000, 4.000, 5.000 pg/mL;
cac dia doi chung chi chira nudc cat vo trung. Sau
khi 0 & 25 - 30°C trong 24 gi®, quan sat sy phat
trién cta bao tir.

2.2.6. Phuong phap xit Iy so ' liéu

Dt liéu thu nhan tr thi nghiém duoc phan tich
phuong sai (ANOVA) mot nhan t6 (kiém dinh
Tukey, d0 tin cay 95%) bang phin mém
Statgraphics 19. Cong cu BLASTn dugc st dung
dé so sanh sy twong dong trinh tu ving gen ITS

ctia ching nadm phan 1ap duoc voi co so dit lieu
gen (GeneBank).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan lap ndm Fusarium

Tt mau qua thanh long c6 biéu hién bénh,
ching ndm TL1 da duwoc phan lap thanh cong.
Trén moi truong PDA, khuén lac cta ching TL1
phat trién theo dang vong tron, dat duong kinh
khoang 30 mm sau 3 ngdy nudi cdy. Sau 7 ngay
nuoi cdy, khudn lac c6 mau trang nga dén cam
nhat, hé soi nAm phat trién day, dang bong xop,
voi khuén ty khi sinh phat trién manh va nho cao &
vung trung tam dia, trong khi khuén ty thua hon
va thap dan vé phia ria khuin lac. Quan sat duoi
kinh hién vi quang hoc & do phong dai 40X cho
thay, khuén ty cé vach ngan va phan nhanh ro rét.
Cuong bao tit duoc hinh thanh tir soi nAm va co
hién tuong phan nhanh. Hé bao tit gom: Dai bao ti
kich thuéc 16n, hinh luoi liém, dau nhon, goc hoi
tu, chita 3 - 5 vach ngan va tiéu bao tir kich thudc
nhd, hinh bau duc hodic hinh ciu, khong vach hoic
chi c6 moét vach ngan. Dua trén cac diac diém hinh
thai khuan lac va vi thé néu trén, ching nam TL1
duoc xac dinh thuoc chi Fusarium, phu hop véi
cac mo ta da duoc cong bo baoi Singh va cs (2023)
[12].

Hinh 1. Két qua phan 1ap nim TL1 trén méi treong PDA

A: Tr4i thanh long nhi€m bénh, B: Mit sau dia nAm sau 7 ngay, C: Mat truéc dia ndm sau 7 ngay,
D: bao tr n4m khi quan sat trén kinh hién vi vat kinh 40X

3.2. Két qua kha ning lay nhiém va giai trinh
tu ctia ching ndm TL1

Thi nghiém lay nhiém nhan tao duoc thuc
hién nhiam danh gia kha nang gay bénh ctia chiing
ndm TL1 trén trai thanh long khoé manh. O
nghiém thic doi chimg, sau 6 ngay cdy mau thach
PDA, rau thanh long chuyén vang nhe va vé trai co

dau hiéu hu hai te nhién, tuy nhién matc do khong
dang ké. Viéc rtra trai bang dung dich cén truéc
khi tién hanh thi nghiém gitp han ché dang ké su
phat trién ctia nAm moc. Trong khi d6, & nghiém
thitc duoc lay nhiém nhan tao bang ching TL1,
cac vét bénh xuat hién tai vi tri lay bénh ban dau
dudi dang dom den nho, hoi 10m, c6 nhiéu cham li
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ti va lan nhanh sang cac mo khoée. Trén bé mat vét
bénh hinh thanh cac s¢i nAm manh mau trang. Sau
6 ngay, vung bénh lan rong ro rét, cho thdy chiing
TL1 c6 kha nang xam nhiém manh, phan hiy mo
vo va stt dung nguon dinh dudng tir trai dé sinh
truong. Pac diém hinh thai ctia vét bénh tuong

dong véi mau ndm duoc phan lap ban dau, khang
dinh TL1 thuoc chi Fusarium la tic nhan gay hai
c6 toc do phat trién nhanh trén trai thanh long sau
thu hoach. T két qua trén cho thdy, dic diém
hinh thai cia ching ndm moc tai phan lap nay
tuong dong voi chiing Fusarium ban dau.

Hinh 2. Két qua 6 ngay lay nhiém nhan tao ching nim Fusarium

A: Péi chimg, B: Ndm Fusarium

Két qua giai trinh tu ctia chting ndm TL1 phan
lap trong nghién ctu duoc gidi trinh va cho két
qua tuong déng 100% voi cac loai Fusarium

nacartum va Fusarium equiseti (Hinh 3) trén
ngan hang gene.

Sequences producing significant alignments

(] selectall nan

(A)

Description
v

Fusarium sp. BAB-4705 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal ... Fusarium sp. BA... 907 907

d v Select columns ¥

Show (2]

Max Total Query E Per. Acc

Fusarium incarnatum isolate Ord-7 small subunit ribosomal RNA gene, partial sequence; internal transcribed space...Fusarium incama... 904 904 9% 00

Fusarium equiseti 19MBa-C2-1 genes for 185 rRNA, ITS1, 5.85 rRNA, ITS2, 285 rRNA, partial and complete sequ... Fusarium equiset

Fusarium incamatum strain KUFA2072 small subunit ribosomal RNA gene, partial sequence: internal transcribed s

Fusarium incarnatum CW gene for 185 rRNA, partial sequence

Scientific N;
COMICRAME o ore Score Cover value Idemt Len  ACCSSOn
v v v v v v
96% 0.0 100.00% 550 KU571513.1
100.00% 501 PP9898251
i 904 904 96% 0.0 10000% 517 LC514688.1
Eusarium incama... 904 904 96% 0.0 10000% 519 MT796350.1

Fusarium incama... 904 904 96% 00 10000% 575 LCB05655.1

Fusarium verticillioides (MH729015.1)

40

47

Fusarium oxysporum (PP464139.1)

(B)

93| Fusarium incarnatum (ON391167.1)

TL1

Fusarium langsethiae (HQ154505.1)

Fusarium acuminatum (MW620115.1)

0.20

Hinh 3. A. Két qua so sanh trinh tir gen trén ngan hang gen; B. Két qua phan tich cay pha hé ctia chiing
nidm TL1 véi cac loai Fusarium
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3.3. Hiéu qua tc ché ciia CDCRN d6i voi soi
ndm Fusarium inacartum

P B 1) S 1)

Hinh 4. Két qua khang ndm Fusarium inacartum
ctia CDCRN trén méi truong PDA (ngay 7)

A: Pia d6i chimg; B: Néng @6 300 pg/mL; C: Nong
do 400 pg/mL; D: Nong d6 500 pg/mL; E: Néng
d6 600 pg/mL; F: Néng do 700 pg/mL

Két qua & hinh 4 cho thdy, CDCRN c6 kha
nang uc ché manh su sinh truéng ctia soi nim
Fusarium inacartum (chang TL1) theo xu huong
phu thuoc nong d6. O cac néng do thap (300 - 600
ng/mL), su phat trién cta soi ndm bi tic ché dang
ké, thé hién qua su suy gidm dan duong kinh
khuén lac khi nong do cta cao dich chiét tang. Su
tc ché hoan toan su sinh truong ctia soi ndm duoc
ghi nhan & cac néng do 700 - 1.000 pg/mL, khi
khuén lac khong c6 su gia tang kich thudc so voi
thoi diém ban diu cdy. O ngdy diu nuoi cdy,
duong kinh khu4n lac doi chimg dat khoang 4
mm, trong khi su phat trién ctia ndm bi tri hoan ro
rét tai nong do6 300 pg/mL va gan nhu bi ngung
hoan toan & nong do lon hon 700 pg/mL. Sau 7
ngay nuodi cay, khuén lac doi ching phat trién binh
thuong voi duong kinh trung binh khoang 68 mm,
dac trung boi hé soi mau trang, phat trién day.
Nguoc lai, duong kinh khuin lac giam dang ké
theo muc ting nong do CDCRN, dat khoang 17
mm tai ndong do 600 pg/mL, noi bat dau ghi nhan
st pha v cdu tric tan ndm. O ndng d6 700 pg/mL,
st sinh trudng cta soi ndm bi tc ché hoan toan,
voi kich thuoc khudn lac khong thay déi trong
suét thoi gian nuoi cdy. Nhimg két qua nay khang
dinh, CDCRN c6 hoat tinh khang ndm manh doi
vOi Fusarium inacartum, voi nong do tc ché toi
thiéu (MIC) duoc xéac dinh 1a 700 pg/mL (Hinh 4).
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Hinh 5. HTKN ctia CDCRN d4i v6i ndm
Fusarium inacartum & cac nong do6 khac nhau

Ghi chu: Cac ky tir khac nhau trong cung mot
nhom thé hién s khdc biét y nghia 5% voi kiém
dinh LSD. Gid tri thé hién trung binh + do léch
chuan.

HTKN ctia CDCRN & cac néng do khac nhau
(300 - 1.000 pg/mlL) duoc danh gia trong thoi gian
theo doi 1, 3, 5, 7 ngay sau xtt Iy (Hinh 5). Két qua
cho thdy, HTKN phu thudc ro rét vao noéng do
CDCRN va thoi gian theo doi. O ngay tha 1,
CDCRN thé hién hiéu qua khang nim tang dan
theo nong do. Cac noéng do cao tir 600 - 1.000
png/mL dat hiéu qua tc ché gan nhu hoan toan va
khong co6 su khac biét ¢ y nghia théng keé gitra cac
nghiém thic nay. Trong khi d6, cac nong do thap
hon (300 - 500 pg/mL) cho hiéu qua khang nim
thap hon dang ké (p < 0,05). Sau 3 ngay xtt ly, xu
huong tuong tu van duoc ghi nhan. Hoat tinh khang
niam ctia cac nghiém thac 700 - 1000 pg/mL van
duy tri & mtc cao, trong khi cac nong do 300 - 500
pg/mL bat dau suy gidm hiéu qua so voi ngay dau,
dac biet & ndong d6 300 pg/mL. Dén ngay thi 5, sy
khac biét gitta cac néng do tré nér ro rét hon.
HTKN ctia CDCRN & ndéng do thap (300 - 400
pg/mL) gidm manh, chi con khoang 40 - 60%, trong
khi cac nong do tir 600 pg/mL trd 1én van duy tri
hiéu qua ttc ché ndm & muc cao (> 90%) va khong
khac biét c6 y nghia thong keé. Sau 7 ngay theo doi,
HTKN ctia CDCRN & ndéng do 300 pg/mL gidm
xuéng muc rat thap (< 20%). Cac néng do trung
binh (400 - 500 pg/mL) cting ghi nhan su suy giam
dang ké. Nguoc lai, CDCRN & nong do > 700
pg/mL van duy tri hiéu qua khang nidm gan nhu
hoan toan (95 - 100%), cho thay kha ning 6n dinh va
tac dung kéo dai cta ché pham & nong do cao.
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Hinh 6. Két qua khang bao tit ndm Fusarium inacartum cia CDCRN trén méi truong PDA (ngay 4)

A: Dia ddi chimg, B: Nong d6 1.000 pg/mL, C: Nong @6 2.000 pg/mL, D: Nong @6 3.000 ng/mlL, E: Nong
d6 4.000 pg/mL, F: Nong do 5.000 pg/mL

Tuong tw, CDCRN ciing cho thay hiéu qua
tc ché ro rét kha nang ndy mam cda bao t&r nim
Fusarium inacartum. Két qua khéo sat cho thay,
sau 3 ngay nuodi cdy trén moi trudng thach PDA,
bao tr ndm & nghiém thic d6i chimg ndy mam
manh va phat trién thanh hé soi ndm ro reét,
trong khi sy ndy mam va phat trién cta soi nim
bi ttc ché dang ké & cac nghiém thic c6 b6 sung
CDCRN. O ndng do 2.000 pg/mL, bao t&t ndm
van c6 kha nang nady mam, tuy nhién sy phat
trién ctia soi ndm bi suy gidm ro rét va giam dan
theo chiéu huong ting néng do cua cao dich
chiét. Tai nong d¢ 5.000 pg/mL, CDCRN tc ché
hoan toan sy ndy mam ctia bao tt nim F.
inacartum, khong ghi nhan su hinh thanh soi
nam (Hinh 6). Nhiéu nghién cttu da ching minh
rang, cac hop chat phenolic tir dich chiét thuc
vat co tac dung nhu nhting tac nhan sinh hoc
khang vi sinh vat nham tc ché su phat trién cta
cac tdc nhan giy bénh trén trai cay sau thu
hoach. Cac hop chat ty nhién nay c6 hoat tinh
khang ndm manh, c6 kha niang lam pha vo cau
trac mang t€ bao nidm va tc ché qua trinh nay
mam cuta bao tt. Theo Nguyen va cs (2021) [18],

nhiéu hop chat phenolic va cac chat chuyén hoa
thtt cap trong dich chiét thuc vat c6 kha ning
lam suy giam tinh toan ven ctia thanh té bao
nam, ttc ché sy ndy mam cua bao tx va can thiép
vao hoat dong cua cac enzyme gay bénh. Bén
canh d6, cac hop chat phenolic con hoat dong
nhu nhitng chét chéng oxy hoa, giup lam giam
stress oxy hoda va qua d6 tang cuong cac co ché
phong vé tu nhién cta qua. Cac hop chat
phenolic cting c6 kha nang tao phtc (chelating)
v6i cac ion kim loai thiét yéu cho qua trinh trao
do6i chat ctia nam hoac tc ché cac enzyme then
chot lién quan dén su sinh truéng va phat trién
ctia nam [19]. Két qua cua nghién cttu nay phan
anh tac dong tc ché cia CDCRN & muc do in
vitro d6i véi soi ndm va bao t& ctia nim F
inacartum gy bénh thoi trai thanh long sau thu
hoach. Nhitng két qud budc dau cho thay,
CDCRN c¢6 tiém nang duoc tiép tuc nghién cttu
va phat trién nhu mot tac nhan khang nam cé
nguon goc tu nhién, gép phan dinh huong thay
thé hoac b6 tro cho cac thudc trir nAm téng hop.
Cach ti€p can nay phu hop v6i xu huong toan
cau trong quan ly dich hai bén vimng, wu tién cac
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giai phap than thién véi moi trueong, an toan cho
nguoi st dung va han ché ton du hoa chat trén
néng san [20].

4. KET LUAN

Nghién cttu da phan 1ap va dinh danh thanh
cong nam F. inacartum gay bénh thdi trai trén
thanh long sau thu hoach dua trén su két hop
gitra dac diém hinh thai va phan tich trinh tu viing
gen ITS, dong thoi khiang dinh kha nang gay
bénh ctia chiing ndm nay thong qua thi nghiém
lay nhiém nhan tao theo dinh dé Koch. CDCRN
thé hién hoat tinh khang ndm manh va phu thuoc
nong d9, trong do6 su sinh trudng cia soi ndm bi
tcc ché hoan toan ¢ néng do > 700 pg/mL va su
ndy mam ctia bao tit bi ttc ché hoan toan & néng
do 5.000 pg/mL. Pang chu y, & cac néng do cao,
CDCRN duy tri hiéu quad khang nidm 6n dinh
trong suot thoi gian theo doi. Két qua cho thay,
CDCRN c6 tiém nang tng dung nhu mot tdc nhan
khang nam tu nhién, an toan va than thién voéi
moi truong trong bao quan thanh long sau thu
hoach, gép phan giam su phu thugc vao cac thuoc
trir nAm hoa hoc.
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ANTIFUNGAL ACTIVITY OF Enhydra fluctuans L. EXTRACT AGAINST Fusarium incarnatum
CAUSING POSTHARVEST FRUIT ROT OF DRAGON FRUIT

Nguyen Trung Truc?!, Nguyen Le Yen Nhi!
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Vinh Long University of Technology Education

Abstract

This study was conducted to isolate and identify the fungal pathogen causing disease and to
evaluate the antifungal activity of the Enhydra fluctuans L. extract against Fusarium, the causal
agent of postharvest fruit rot in dragon fruit. Isolation from diseased dragon fruit samples
revealed that strain TL1 exhibited morphological characteristics typical of the genus Fusarium.
Sequence analysis of the internal transcribed spacer (ITS) region showed that strain TL1 shared
100% sequence similarity with published F. incarnatum sequences in the GenBank database. In
addition, Enhydra fluctuans L. extract exhibited inhibitory effects on the growth of F. incarnatum
under in vitro conditions. Complete inhibition of mycelial growth was observed at a concentration
of 700 pg/ml, whereas spore germination was completely suppressed at 5,000 mg/mlL.
Antifungal activity increased in a concentration-dependent manner, as evidenced by a significant
reduction in colony diameter and spore density on PDA medium. These findings indicate that
Enhydra fluctuans L. extract has potential for application as a plant-derived, environmentally
friendly, and safe natural antifungal agent for postharvest preservation of dragon fruit,
contributing to a reduced reliance on synthetic chemical fungicides.

Keywords: Fruit’s rot, Enhydra fluctuans L. extract, Fusarium incarnatum, dragon fruit.
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