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. . ABSTRACT

Thong tin chung:

Ngay nhdn bai: 23/02/2021 This study was performed to isolate and identify fungi associated with two

Ngay nhdn bai sia: 12/03/2021 cultivars of pomelo commonly growing in the Mekong Delta, Da Xanh

Ngay duyét dang: 28/04/2021 and Nam Roi pomelo. The results show that both cultivars of pomelo
demonstrated the high frequency of fungus isolate, which was seen in a

Title: total of 8 isolates. Isolated fungi were identified morphologically,

Isolation and identification of microscopically using molecular standard procedures, 1TS1, and ITS4.

fungi on the peels of Da Xanh From the peel of Da Xanh pomelo, the isolated fungal genera were

and Nam Roi pomelo growing Aspergillus brunneoviolaceus, A. aculeatus, A. carbonarius, Neurospora

in the Mekong Delta intermedia. The identification by sequencing of ITS (internal transcribed
spacer) gene revealed that 8 selected isolates from Nam Roi pomelo had

Tir khoa: 98 + 100% identity to A. niger, A. assiutensis, A. aculeatus, N. intermedia,

Buoi Da Xanh, budi Nam Roi, Schizophyllum commune and Penicillium sp. The identification of fungi

ndm moc, PDA, trinh ty gen strains presented on pomelo peel is the first step for proposing

doan ITS pretreatment and post-harvest technology, helping to prolong the shelf life
of fresh pomelo.

Keywords: . P

Day)vélanh pomelo, fungi, TOMTAT

internal transcribed spacer Nghién ciru dwoc thye hién voi muc dich phan lap va nhan dién cdc dong

sequences, Nam Roi pomelo, ndm moc hién dién trén bé mat hai loai budi thuong trong ¢ Pong bang

PDA song Cuu Long la buoi Da xanh va buoi Nam Roi. Két qua cho thdy ca

hai logi bwi déu cé tan sudt phan ldp ndm cao, véi 8 dong nam dwoc tim
thay d6i véi moi giong budi. Cdac dong ndm phdn ldp dwoc xdc dinh ddc
tinh hinh thai va dinh danh theo phwong phap sinh hoc phdn tir, st dung
cdp moéi ITSI va ITS4. Tir vo budi Da Xanh, cac dong nam phan lap dwoc
la Aspergillus brunneoviolaceus, A. aculeatus, A. carbonarius,
Trichoderma asperellum va Neurospora intermedia. Twong tu, viéc xdc
dinh bang gidi trinh ti gen trén doan ITS cho thdy 8 dong phén ldp dwoc
chon loc tir buoi Nam Roi co mirc do a"éng hinh 98 + 100% voi A. niger,
A. assiutensis, A. aculeatus, N. intermedia, Schizophyllum commune va
Penicillium sp. Viéc nhdn dién cdc dong nam ¢ trén vé budi la bude dau
tién dé aé xudt diéu kién tien xir 1y va bao qudan sau thu hoach phi hop,
giup kéo dai thoi gian bao quan buoi tuori.
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1. GIOI THIEU

Budi Nam Roi (Citrus grandis (L.) Osbeck) va
buoi Da Xanh (Citrus maxima Merr., Burm. F.) la
hai dong budi phd bién nhéat & khu vyc Pdng bang
song Ctru Long va c6 gia tri xuat khau cao. Xuat
khau budi, dac biét la budi Da Xanh, da dwoc bat
dau tir nam 2007 & thi truong Dic va dan dan mo
rong sang cac nudc khac. Trong nam 2017, Viét
Nam d4 xuat khau hon 10.000 tan budi, ting gap doi
S0 V&inam 2016. Dleu nay doi hoi VIec so ché va xir
1y sau thu hoach can duoc kiém soat tot dé giup kéo
dai thoi gian van chuyén, bao quan, dap tng dugc
yéu cau xuat khau. Mot trong nhirng tac nhan anh
huong dén chét luong budi sau thu hoach 14 sy phat
trién cua vi sinh vat, dac biét 1a nAm méc (Strano et
al., 2017). Bén canh viéc nhidm ndm truéc khi thu
hoach gy cac bénh théi nau (Phytophthora sp.),
bénh théi nhiin (Alternaria sp.), bénh thdi than
(Trinidadia atalensis Pole-Evan, Phomopsis citri
Fawcet), hay nhidm nim méc xam (Botrytis cinerea
Pers.), qua sau thu hoach van c6 kha nang bi hu hong
do hoat dong cia nAm mdc. Dac biét 1a hai dong ndm
méc xanh Penicillium digitatum Sacc. (mbc xanh 12)
va P. italicum Weh. (mdc xanh duong) hay sy phat
trién cua Geotrichum andidum Link gay thdi rira
trong diéu kién bao goi kin (Smilanick et al., 2006;
Gobet et al., 2011 ; Strano et al., 2017). Mac du vay,
mot s6 nghién ctru khac ciing da nhan dién nhiéu loai
niam méc khac phat trién trén bé mat vo qua c6 mui
ho cam quyt, dic biét 1a dong Aspergillus véi tan
suat phat hién dén 80%, sau do 1a cac dong Candida,
Mucor, Penicillium va Rhizopus (Oviasogie et al.,
2015). Cong bd ciia Aleme va Guta (2017) ciing cho
thiy cac loai nam Aspergillus sp., Penicillium sp.,
Rhizopus sp., Mucor sp., Fusarium sp.,
Byssochlamys sp. va Cladosporium sp. dugc phat
hién c6 lién quan dén sy hu hong cia mau cam.
Trude d6, Nguyn Vin Mudi va ctv. (2005) cho thay
trén bé mat vo cam Sanh c6 sy hién dién cua 2 dong
nim chinh 1a Aspergillus niger va Penicillium
digitatum ciing mot s Aspergillus sp. Mot diéu kha
dic biét 1a khong tim thy cac nghién ctru nhéan dién
Vi sinh vat néi chung hay nam mdc ndi riéng trén
buoi, dac biét 1a giong budi nhom Da Xanh va Nam
Roi. Piéu nay cho thdy can ¢6 budc phan lap va
nhan dién chinh xac dong nim phét trién trén hai
dong nay dé tir do c6 phuong thirc xir 1y phit hop
giup kéo dai thoi gian bao quan, ting gia tri st dung
va déap tng duoc yéu cAu xuit khau.

2. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
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2.1. Nguyén vt li¢u va héa chat

Budi Da Xanh dugc thu hoach tai cac ho trong
budi theo ving chi dan dia 1y tai xd Phudc Thanh,
huyén Chau Thanh, tinh Bén Tre; trong khi bugi
Nim Roi thu hoach tai cic ho trong budi theo
VietGAP tai x4 My Hoa, thi xa Binh Minh, tinh
Vinh Long. Ca hai giéng budi déu thu hoach tir cay
5-8 nam tudi. Sau khi thu hoach, budi dwoc rira bang
nudc sach dé loai byi ban, tap cht va cac vi sinh vt
gdy hai, sau d6 dé réo trudc khi chuyén sang nhan
dién cac dong ndm hién dién trén bé mat vo qua.

Mai truong phan 1ap 1a thach PDA (Merck, brc)
duoc cung cap béi cong ty TNHH Thiét bi - Hoa
chat KHKT An Khanh (Can Tho).

2.2. Phwong phap nghién ciru

2.2.1. Phdn ldp cdc dong nam trén bé mat vé
budi Da Xanh va Nam Roi

Buoi sau khi rira dwoc cit nho phan vo qua va
dugc dat tryc tiép trén bé mat moi trudng thach
PDA, tién hanh trong diéu kién vo tring, & & nhiét
d6 28°C. Tir ngay thtr hai dén ngay thi ba, tién hanh
phan 1ap cac khuan lac xuét hién, quan sat mau va
hinh thai co ban dé tach riéng ting nhém. Cay
chuyén nhiéu lan trén méi truong PDA dé thu duoc
cac dong ndm méc thuan chung. Mai khuan lac
trong dia petri dugc xem la mot dong vi nim va ghi
ky hiéu dé luu trir va sir dung cho cac thi nghiém
tiép theo.

2.2.2. Dinh logi cdc dong ndm Vira phdn lgp

dua trén dac diém hinh thai

Céy chuyén cac dong nim da phan lap sang dia
petri, i & nhiét d6 28°C. Quan sat va ghi nhan tat ca
3 dia petri cia mot dong nim va xac dinh cac dac
diém sau & khuan lac sau thoi gian nuéi ciy 7 ngay:
dang mit caa khuan lac (dang hat, dang soi nam nam
ngang hay thang dung); mau sac ciia mat trén khuan
lac (mau sic cua cac khi bao tu tran tao thanh &
trén miat khuan lac); mau sic cua mat dudi khuan
lac. Binh loai vi thé theo dic diém bao tir dinh sgi
nim c6 hay khong vach ngan, mau sic, nhin hozc
¢6 gai, hinh dang, mau sac cia bao tir.

2.2.3. Pinh danh cic dong ndm da phan 1ap

bang phwong phdp sinh hoc phan tir

Phuong phap tach chiét DNA tong s6 cua nam
méc da phan 1ap dugc thyc hién dua theo phuong
phdp cua Kwon et al. (2018). Cac dong nam mébc
duge nudi cdy trén mang cellophane, dit trén moi
truong PDA (nhiét d6 28°C) trong thoi gian 5+10
ngdy. Sau khi nudi cdy, bao tir ndm dwoc thu nhan
va nghién thanh bdt min st dung nitrogen long.
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DNA tong s dugc tach chiét theo phuong phap
CTAB (cetyl trimethylammonium bromide). DNA
dugc 1am sach bang hdn hop phenol-chloroform-
isoamyl alcohol (25:24:1) va két taia DNA bang
isopropanol. Két tia DNA duoc rira bang ethanol
70%, sau d6 dé kho & nhiét &6 phong va tai huyén
phit DNA bang cach cho thém vao 60 pL TE (10
mM Tris—HCI, 1 mM EDTA, pH 8,0).

DNA tong sb duoc sir dung 1am khudn dé tién
hanh dinh danh bang k§ thuat phan tir dya trén viéc
khuéch dai trinh ty ving ITS (internal transcribed
spacer) V6i cap moi ITS1:5°-
TCCGTAGGTGAACCTGCGG-3’; ITS4:5°-
TCCTCCGCTTATTGATATGC-3 (White et al.,
1990) bang k§ thuat PCR rdi xac dinh trinh tw ving
ITS theo nguyén ly cia phwong phap Sanger cai
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tién. Trinh tu nay duogc so sdnh voi cac trinh tu ITS
trén ngan hang dir liéu NCBI bang cong cu BLAST
dé phan loai, nhan dién cac dong nim méc da duoc
phéan 1ap.

3. KET QUA VA THAO LUAN

3.1. Kétqua phan Igp va dinh loai cac dong
nam dua trén dic di€ém hinh thai

Tl cac mau vé buodi Da Xanh va Nam Roi, 16
dong ndm mdc khac nhau dwgc phan 1ap trén moi
truong PDA, véi 8 dong trén mdi loai nguyén liéu.
Két qua tong hop sb dong nam phan lap dugc trén
v6 budi Da Xanh va Nam Roi va tin suat xuét hién
clia cac dong nay dua trén két qua dinh danh so bd
theo dic diém dai thé va vi thé (Carlile et al., 2001)
dugc tong hop & Bang 1.

Bang 1. Tan suét xuat hién cac dong nAm dwgc phan Iap tir bwéi Da Xanh va Nim Roi

Loai buéi Aspergillus sp. Penicillium sp. Neurospora sp. Khac
DaXanh SO mau 4-5/8 - 18 2-3/8
Tan suat (%) 50-62,5 12,5 25-37,5
NimRoi S0 mau 3/8 1/8 218 218
Tan suat (%) 37,5 12,5 25,0 25,0

Dua vao dic diém khuan lac sau 3 va 7 ngay nudi
ciy trén moi truong PDA ciing nhu khuan ty va bao
tir dudi kinh hién vi ¢ vét kinh 40X (Bang 2, Hinh 1
dbi voi cac dong phan 1ap trén buoi Da Xanh va
Bang 3, Hinh 2 d4i véi cac dong phén 1ap trén buoi
Nam Roi), c6 dén 4/8 dong phan 1ap tir vo budi Da
Xanh va 3/8 dong phan 1ap tir vo budi Nam Roi thé
hién rat 16 c6 dac diém gidng Aspergillus sp., cac
dong con lai co dac diém giéng Penicillium sp.,
Neurospora sp. va mot s6 dong nam chua thé nhan
dién cu thé dwa vao dic diém hinh thai. Nghién ctu
cua Oviasogie et al. (2015) cing cho thdy cac loai
Aspergillus co tan Suat va su phan b cao nhat tir tat
ca cac vi tri 1ay mau trén qua cam (80%). Trong khi
d6, Aleme va Guta (2017) lai tim thay tan suat xuat
hién nhiéu nhat trén cam 1a Penicillium spp. (19,2%)
ké dén moi 1a Aspergillus spp. (13,46) va cac dong
khac nhu Mucor spp. (5,76%) Fusarium spp.
(3,84%), Byssochlamys spp. (3,84%) Rhizopus spp.
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(1,92%) va Cladosporium spp. (1,92%). Ngoai ra,
con c6 nhidu dong khac khong nhan dién duoc ciing
nhu ¢6 sy xuat hién cua ca nAm men Candida sp. va
Saccharomyces sp. dugc tim thiy & cam. Khong xac
dinh tan suat cua cac dong ndm phan lap, tuy nhién
Rasool et al. (2014) ciing da xac nhan co6 su hién
dién cua rat nhiéu dong nam trén qua c6 mui ho cam
quyt bi hu hong, dic biét 1a trén cam bao gdbm
Geotrichum candidum, Diplodianatalensis,
Penicillium sp., Trichoderma viride, Fusarium sp.,
Alternaria alternata, Aspergillus niger, A.
fumigatus va A. ochraceous.

Cac két qua tong hop cho thay su hién dién chu
yéu cta cac dong nam trén bé mat vo budi Da Xanh
va Nam Roi thudc Aspergillus sp. 1a chu yéu, tuy
nhién, trén bé mat vo budi Nam Roi con ¢6 sy hién
dién cua cac dong khéc, dién hinh nhu Penicillium
sp. hay Neurospora sp.
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DX1A

DX1B

DX2A

DX2B

DX2C

DX3A

DX3B

DX3C

(@) (b) (c) (d)
Hinh 1. Hinh anh cia cac miu nAm méc dwge phan lap trén vé6 budi Da Xanh

a) Mat triegc khudn lac sau 3 ngay, b) Mdt trusc khuq’n lac sau 7 ngdy; ¢) Mat sau khudn lac sau 7 ngay nuéi cdy trén
méi truong PDA; d) Khudn ty va bao tir dudi kinh hién Vi vdt kinh x40
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Bang 2. Pic diém hinh thai ctia cac dong nam mdc phan 1ap tir buéi Da Xanh

Ky hiéu miu

Dic diém hinh thai Nhin xét

DX1A

Khuan lac dang toa tron, ngoai 1a 16p to trang, khong cé giot tiét, mat
phai khuan lac ban dau c6 mau vang nhat sau chuyén thanh mau nau
sam, mat trai vang nhat. Soi nam lan to manh, khi gia bam sat vao moi
truong tao thanh cac nep gap sau. Khuan ty phan nhanh c6 vach ngan,
cong mang tii bao tur thé binh véi bao tir dinh mot ting. Bao tir hinh
cau dén gan cau, bé mit c6 gai min, mau nau.

Chi Aspergillus

DX1B

Khuén lac _bén ngoai la 16p to trang manh, khong co giot tiét, bao tur
mau nau sam cang vao tim bao tir den dan, mat trai khong mau. Khi
gid, soi nAm bam sat vao bé mat moi trudng tao thanh cac nép gap.
Khuén ty phan nhanh c6 vach ngan, cong mang tai bao tur the binh véi
bao tr dinh. Tui bao tir hinh ciu ¢ dinh. Bao tir ¢6 hinh ciu, mau niu
dén den, nhiéu phﬁn tang c6 bé mit nham.

Chi Aspergillus

DX2A

Bé& mit phat trién min nhu nhung, ¢6 16ng to hodc bot, mau xanh lam
den xanh luc xam véi vién tréng hep. Mau sdc thuong t6i dan theo do
tudi. Soi ndm c¢6 vach ngin véi cac té bao don bao c6 vach. Té bao co
hinh binh cau, don nguyén, nho gon (xép gan nhau). Pau bao tir non
¢6 thé téa ra. Bao tir dinh 1a dang nhin hodc hoi thé, sic t xanh.

Chi Aspergillus va
Trichoderma

DX2B

Luc dau tan nAm c6 mau tring, hoi x4p, to nam soi dai min nhu béng,

tan ndm chuyén dan sang mau xanh, khi vé gia ndm chuyén vé mau Chua thé xac dinh
xanh hoan toan vai cac giot tiét. Bao tir co dang hinh cau hodc hinh duoc chi nAm
trimg, bé mit nhin.

DX2C

Khuén lac lan rong, soi to min nhu bong, khong bao tir, khong giot
tiét, toi xop, cac soi nam ban dau mau trang, sau chuyén thanh mau
cam gach. Soi nam ¢6 kich thude kha dai, tiét dién rong, c6 gai, san,
phan b6 nhu dang to rdi.

Co dic diém thudc
chi Neurospora sp.
nhung chua rd

DX3A

Bé mat khuan lac phat trién nhu dang bui, tréng, min bam sat vao bé
mat moi trrong. Sgi nam c¢o vach ngan, dau sgi nam phinh to dang cau
hodc qua 1€ nhon & 2 dau, khong bao tir.

Chua thé xac dinh
duogc chi nam

DX3B

Khuén lac dang téa tron, ngoai 1a 16p to tring, khong c6 giot tiét. Bao
tr den huyén, ¢6 anh kim, phat trién manh. Bao tir dinh c¢6 ti bao boc,
cuong dang binh khong phén nhanh.

Co nhiéu dac diém
giong Aspergillus sp.

DX3C

Khuén lac dang toa tron, ngoai 1a 16p to trang, khong co giot tiét. Bao Thudc Aspergillus
tir ndu dat, dang buyi 14m tAm. Khuén ty phan nhanh c6 vach ngdn, cong sp. voi nhiéu dic
mang tdi bao tr thé binh véi bao tir dinh. Bao tir hinh cau dén gan cau, diém tuong tu A.
bé mit co gai min, mau nau. aculeatus
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NR1C

NR1D

NR2

NR2B

NR2C

NR2D

NR2N

NR2F

(a) ) ©) d)

Hinh 2. Hinh anh ciia cac miu nAm méc dwgc phéan 1ap trén vé budi Nim Roi

a) Mdt truéc khudn lac sau 3 ngay, b) Mdt trucc khuén lac sau 7 ngay; ¢) Mat sau khudn lac sau 7 ngay nuéi cdy trén
méi truong PDA; d) Khudn ty va bao tir dwdi kinh hién Vi vdt kinh x40
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Bang 3. Pic diém hinh thai ciia cac dong nam médc phan 1ap tir bwéi Nim Roi

Ky hi¢u miu Dic diém hinh thai

Nhin xét

Ban dau khuin ty moc nhanh lan kha‘ip dia, cac soi ndm nhan,
c6 mau trang xam, xuat hién giot ti€t. Dan dan khuan lac chuyén
sang mau xam dam, mat trai tr vang nhat chuyén thanh mau

NR1C

vang nu.

Gidng vaoi Neurospora sp.

Khi non, s¢i khuan ty mau tréng, bé mit nam mo, mat sau dia Kho xac dinh, gan giong

NR1D

mau vang.

c6 mau trang, khi gia soi khuan ty chuyén sang mau trang xam,
phat trién nhanh moc lan khap dia, mit trai dia chuyén sang

Neurospora nhung dac
diem khong rd

Khuan lac mau den, mat trai khuén lac khong mau, méi truong
thach nuoi cay khong mau, khuan lac khong c6 vét khia xuyén

NR2
tam, khéng cé giot tict.

Giong Penicillium sp. véi
cac ddc diém rd nét ve hinh
dang, mau sac khuan lac

Ban dau moi trlmng nudi cdy tao thanh mot tham soi nam hinh G10ng v6i Neurospora sp.

NR2B

tron day. Sau d6 sgi nam kéo dai va tlep tuc phat trién lan khip
dia, mat phai tir mau vang nhat chuyén sang mau vang dam.

v6i dic diém tuong ty
DX2C

Khuén lac dang téa tron, ngoai 1a 16p to tring, khong cé giot
tiét, mat phai khuan lac ban diu c6 mau vang nhat sau chuyén
thanh mau nau sim, mat trai khong mau. S¢i nim lan to manh,
khi gia bam sat vao moi truong tao thanh cac nép gip siu.

NR2C

Gidng voi Aspergillus sp.,
¢d céc tinh chét cua A.
aculeatus hay A.
brunneoviolaceus

NR2D

Tan nam mau trang, soi khuan ty moc lai trén moi trudng nudi

Gidng voi Aspergillus sp.

cAy, soi nam kéo dai va phat trién glong nhu 16ng vii, mat phai
va mit trai khuan lac tir khong mau chuyén sang mau vang nhat.

Khi non sgi khuan ty mau tring moc thua, tan nim déu, tao
vong c6 mau xam. Khi truéng thanh soi khuén ty chuyén mau

NR2N

Giong véi Aspergillus sp.

xam tro, khong moc bong x6p, vong chuyén sang mau vang.

Khi non khuan lac dang tda tron, ngoai la 16p to trang, khong
cb giot tiét, tim c6 mau den. Khi trudng thanh chuyén sang
dang bao tir c6 mau den, tm chuyen sang mau vang nau, mat Aspergillus va ca chi
trai khuan lac tir mau tring chuyén sang mau vang.

NR2F

Kho xac dinh dugc tinh
chat, giong vdi chi

Alternaria

3.2. Kétqua dinh danh mjt s6 dong nim da
phan 13p bang k§ thuat sinh hoc phéan tir

Viéc nhan dién chinh xac cac dong nam hién
dién trén bé mit v qua budi Da Xanh va Nam Roi
can phai duoc thyc hién dua trén viéc trich ly DNA
t6ng sb va st dung ky thuat PCR dé khuéch dai trinh
ty vung ITS dé xéac dinh doan gen tuong Gtng va so
sanh do twong ddng véi co s¢ di liéu Genebank
(NCBI). Dit liéu vé trinh ty ITS rDNA cua cac dong
nim duoc phan 1ap tir qua budi Nam Roi va Da
Xanh duoc thé hién & Bang 4.

Bang 4 cho thdy chudi trinh ty PCR cua ving
ITS tDNA c6 chiéu dai thay ddi, ngoai trir 2 mau
DX 1B va NR2D chi ¢6 chiéu dai 1an luot 13 229 bp
va 308 bp, khong du dé nhan dién dugc dic diém
ctia cac dong ndm thu nhan, miu twong Gng Voi
dong nam phan lap R2C c6 chiéu dai dén 883 bp,
con lai 13 dong ndm dugc phén 1ap tir vo budi Nam
Roi va Da Xanh déu c6 chiéu dai dao dong trong
khoang 529 dén 611 bp — nam trong khoang kich
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thudc phu hop cua cac dong nim di duoc dinh danh
& co s¢ dit liéu Genbank theo cung vung ITS rDNA.
Trén thyc té, v6i chudi trinh ty 229 bp va 308 bp,
Viéc so sanh d6 tuong dong V6i cac dong nam san
c6 trén co so dir lidu co thé dugc thuc hién khi so
sanh véi cac trinh tu gen ma hoa 28S rRNA (xap xi
250 bp, Tran Thanh Truc, 2013). Tuy nhién, viéc so
sanh nay khong tao su tuong dong khi sir dung cap
mdi khac nhau. D6 chinh 14 1y do cho viéc nhan dién
cac dong ndm dugc phan 14p tir vo budi Nam Roi va
Da Xanh déu duogc so sanh véi cic dong ndm da
duoc dinh danh bang cach khuéch dai PCR ving
ITS, dong thoi lwa chon cac dong c6 chidu dai chudi
trinh ty tuong dong. Khong thyc hién trén qua co
mui, tuy nhién nghién ciru cua Kwon et al. (2018)
cling da cho thdy ky thuat giai trinh ty bang cach
khuéch dai ving ITS véi doan gen dai 534 dén 608
bp 1a phu hop dé nhan dién cac dong nim gay bénh
trén qua dau tam, ty Ié tuong dong tir 88,6 dén
100%.
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Bang 4. Két qua buéc diu dinh danh cac dong nam méc phén 13p tir buwéi Da Xanh va Nim Roi

KY hié ITS rDNA
TT SyMen A %twong Chiéu daiNgudn dir li¢u trén Genbank
mau Dong twong dong A
dong doan gen (bp)
Aspergillus A. brunneoviolaceus LrSF7,
1 DX1A brunneoviolaceus 100 549 (MG543687.1)
2 DX1B Khoéng xac dinh dugc 229-
3 DX2A  Aspergillus sp. 99,82 544 Aspergillus sp. Y43, (MT729947.1)
) Trichoderma asperellum ACCC32912
4 DX2B  Trichoderma asperellum 100 555 (MF871566.1)
Neurospora intermedia isolate 29
5 DX2C  Neurospora intermedia 99,46 551 (MH389058.1);
WS15)B14(KT844676.1)
6  DX3A Aspergillus sp./ 100/ 547Aspergillus sp. Y43 (MT72997.1);
Aspergillus aculeatus 99,81 A. aculeatus yichal9 (MK418753.1)
7 DX3B  Aspergillus carbonarius 99,82 555A. carbonarius DQ-23 (KY022748.1)
8 DX3C Aspergillus aculeatus 99,81 529 A. aculeatus strain B (MK788185.1)
. . Neurospora intermedia WS155B14
9 NR1C Neurospora intermedia 99,28 558 (KT844676.1)
. Schizophyllum commune AO-DEBCRY7
10 NR1D Schizophyllum commune 100 592(KT2295671)
11 NR2 Penicillium sp./ 97,27/ 611 Penicillium sp. ZY04 (MH6227661)/
Penicillium oxalicum 96,4 P. oxalicum (ED434727.1)
. . N. intermedia
12 NR2B  Neurospora intermedia 100 542W81551314(KT844676.1)
13 NR2C  Aspergillus aculeatus 91,05 883A. aculeatus ASV10 (KP965728.1)
14 NR2D Khoéng xac dinh dugc - 308-
. . . A. assiutensis SCAU170
15 NR2N  Aspergillus assiutensis 99,62 529(MH464418.1)
16 NR2F  Aspergillus niger 99,62 530A. niger GZ-4 (KT726919.1)

Két qua nhan dién cac dong nam da phan lap
bang ky thuat sinh hoc phan tir cho thay trong diéu
kién nghién ciru, c6 14/16 dong nidm di duoc nhan
dién, trong d6 cac dong nam thuéc nhom
Aspergillus 1a 8/14 chiém tan suat 57,1%, ké dén la
N. intermedia (3/14, 21,4%), con lai la Trichoderma
asperellum (1/14, nhan dién tor budi Da Xanh),
Schizophyllum commune (1/14) va Penicillium sp.
hay c6 tinh chat giéng Penicillium oxalicum (1/14)
déu nhan dién trén budi Nam Roi. Nhin chung, budi
Nim Roi ¢6 su phat trién ciia da dang cac dong nam
mébc hon (4 dong khac nhau/7 mau da dugc nhan
dién), trong pham vi khao sat, trén bé mat vo budi
Da Xanh c6 sy xuit hién cia 3 dong bao gom:
Aspergillus sp. (5/7 dong), N. intermedia (1/7) va
Trichoderma asperellum (1/7). Su khac biét nay c6
I& cling phu hop vai viéc xir 1y bao quan budi Da
Xanh thuong thuan lgi hon budi Nam Roi nho vao
hiéu qua tc ché nim mdc thudc Aspergillus sp. cao
hon khi so sanh vai Penicillium sp. — thuong can
phai kiém soat bang nhiét do thap (Shaikh &
Chavan, 2017). Mot diém dic biét 1a sy hién dién
cta Schizophyllum commune c6 tinh chit gan voi
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loai ndm 16n, thudng & g6 muc nat, nhung ciing c6
thé gdy bénh cho nguoi. Tuy nhién, ddy 1a dong nim
duoc liéu, co tac dung didu hoa mién dich va ngin
su phat trién khéi u (Reddy et al., 2017), dong thoi
1a ngudn thu nhan hiéu qua cac enzyme thudc nhom
cellulase va xylanase (Bray & Clarke, 1995).

Trong sb cac dong thudc Aspergillus sp., A.
brunneoviolaceus, A. carbonarius va ca A.
aculeatus déu can phai dugc kiém soat dé ngan ngira
chc tac dong gay thdi rira— mot hu hong thuong gap
& budi noi riéng cling nhu qua hg cam quyt duoc
bao kin dé kiém soat sy ho hip. Ngoai ra, A.
brunneoviolaceus con la loai aspergilli den, c6 kha
nang tao ra ochratoxin A (Varga et al., 2011). Tham
chi, A. niger ciing duoc xac nhan 1a dong nim c6 thé
gdy hu hong trén cam & Ibadan (Akintobi et al.,
2011). Oviasogie et al. (2015) cling xac nhan cac
nim bénh lién quan dén sy hu hong caa cam (Citrus
sinensis) 1a Aspergillus sp., Penicillium sp., Mucor
sp. va Rhizopus sp. Trong nghién ciru nay, chi co
dong Aspergillus va Penicillium c6 mat trén budi.
Trong khi d6, Neurospora ciing 1a mét trong nhitng



Tap chi Khoa hoc Truong Pai hoc Cén Tho

loai ndm soi phat trién nhanh nhat, xap xi 10 cm mi
ngay. Gidng nhu nim mdc noi chung, Neurospora
phét trién bang cach kéo dai cac du cua soi nAm va
hinh thanh cac ngon mdi nhu cac nhanh ngay sau
ngon chinh. Neurospora duogc phat hién 1a nhitng
loai nAm mdc 1am hong tréi cdy, gy bénh mbc cam
(Gladieux et al., 2020). Cac dong Trichoderma cling
1a nguyén nhan gy thdi nhiin, tao nén cac dom co
mau nau ca cao dén mau xanh 14 cay trén qua c6 mui.
Mot trong nhung vu diém thuong duge quan tam
ctia nAm mdc 1a hiéu qua sinh tong hop enzyme dé
dang lai chinh la nguyén nhan dan den su hu hong
tang nhanh cua qua sau khi nhiém nam. Sy nhiém
nim trén bé mat s& xuc tac sy tao thanh enyme, cac
chat chuyén héa thtr cap va mot s chat doc hai dé
phéan huy thirc an, tao ngudn chat dinh dudng cho su
sinh truong va phat trién cua chung. Céac chat doc
hai sinh ra trong qua trinh ndy van con nguyén va
lam hong trai cdy, khéng an toan cho con nguoi
(Shaikh & Chavan, 2017).

Nghién ctru cho théy Viéc rua budi truge khi bao
quan da gitp han ché hiéu qua sy phat trlen cua nam
méc, thé hién ¢ su hién dién chi mot s it dong ndm
trén bé mat vo qua buéi Nam Roi va Da Xanh,
khong c6 sy hién dién cua 2 dong phd bién 1a
Penicillium digitatum Sacc. (tao méc xanh 14) va P.
italicum Weh. (moc xanh duong). Mac du vdy, cac
dong ndm nay van can duoc kiém soat tot hon va
dinh hudng cho viée xac dinh giai phéap tién xir Iy
cling nhu bao quan sau thu hoach tiép theo.

4. KET LUAN

Nghién ctru da cho thdy van cé sy hién caa nim
méc trén bé mat vo qua budi ngay sau khi buoi da
duoc rira nham vé sinh bé mat qua. Aspergillus sp.
va N. intermedia déu duoc tim thay trén bé mit buoi
Da Xanh va Nam Roi, trong khi d6, budi Da Xanh
con c6 sy hién dién caa Trichoderma asperellum va
& budi Nam Roi c¢6 mat cua Penicillium sp. va
Schizophyllum commune. Két qua nghién ctru da
gitp khing dinh cac dong nim can duoc quan tim
trong viéc tién xir Iy va bao quan sau thu hoach, gitp
kéo dai thoi gian bao quan budi Da Xanh va buoi
Nam Roi ¢ ving Bong bang séng Ctru Long, dap
g yéu cau xuat khau.

LOI CAM ON

Nghién ctru dwoc thyc hién théng qua dé& tai
nghién ctru khoa hoc cap Bo “Nghién ctru cong nghé
SO ché bao quan budi Da Xanh, Nam Roi phuc vu
yéu cau xuit khiu” (ma sb: CT2020.01.TCT.04)
thuoc Chwong trinh khoa hoc va cong nghé cip Bo
CT2020.01 do B Giao duc va Pao tao quan ly. Ban
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cha nhiém dé tai cam on sy tham gia nghién ctru cua
sinh vién Quach Kim Quyén va sinh vién Nguyén
Thi Kim Hoang (16p Vi sinh vat hoc khoa 43,
Trudng Pai hoc Can Tho).
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