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TOM TAT
Bénh than thu trén qua du du 12 mot trong nhitng bénh sau thu hoach gay ton that nghiém trong.
Nghién ciru nay da phan lap, dinh danh nam gay bénh than thu trén qua du di théng qua dac diém hinh
thai va ky thuat sinh hoc phén tu; xac dinh ngudng géy bénh ciia nAm trén qua du du bang lay bénh nhan
tao trong phong thi nghiém, dong thoi tién hanh sang loc kha nang khang nam cia 56 chiing xa khuan
Streptomyces spp. bang phuong phéap cdy vét vudng goc. Trén co so d6, danh gia hiéu luc e ché (%) su
phét trién duong kinh tan nam Colletotrichum sp. trén méi trudng PDA bang dich nudi cay (CFS) chung
xa khuan Streptomyces murinus NARZ. Két qua da xac dinh tac nhan gay bénh than thu trén qua du di
la do nam Colletotrichum truncatum M2 gy ra. Ngudng gay bénh nhan tao caa nim C. truncatum M2
trén qua du du thich hop nhat véi nong do 1a 10° bao ti/mL. Trong s6 56 chiing xa khuan Streptomyces
spp. st dung. dé sang loc kha nang khang nam bang phuong phap cdy vét vubng goc, chung S. murinus
NARZ di thé hién kha nang khang manh nhat d6i vai nam C. truncatum M2. Chang S. murinus NARZ
tic ché hoan toan su phét trién ciia nam C. truncatum M2 va duoc lya chon dé danh gia hoat tinh khang
ndm & diéu kién in vitro. CFS cua chung S. murinus NARZ & ndng dé 50% c6 hiéu lyc wc ché ndim C.
truncatum M2 cao nhat dat 56,72%, cao hon hiéu luc wc ché cua céc chat ddi chung duong
(erythoromycin va nystatin).
Tir khéa: Colletotrichum truncatum, Pu du, Khang nim, Streptomyces murinus
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ABSTRACT

Anthracnose on papaya fruit is one of the postharvest diseases that leads to serious losses of papaya
fruit. This study isolated and identified the fungus causing anthracnose on papaya through morphological
characteristics and molecular biology techniques; determined the pathogenic threshold of fungi on papaya
fruit by artificial infection under in vitro condition; screened the antifungal ability of 56 strains of
Streptomyces spp. by streak culture method. On that basis, evaluated the percentage inhibitory radial (%)
of Colletotrichum sp. base on the growth of colony diameter on PDA medium using cell-free supernatant
(CFS) of Streptomyces murinus NARZ. The results indicated that anthracnose disease on papaya fruit is
caused by the fungal strain C. truncatum M2. The most appropriate artificial pathogenic threshold of C.
truncatum M2 on papaya fruit was at a concentration of 10® spores/mL. Out of the 56 strains of
Streptomyces spp. used to screen for antifungal ability by streak culture method, S. murinus NARZ strain
showed the strongest antifungal activities against C. truncatum M2. The S. murinus NARZ strain
completely inhihited the growth of C. truncatum M2 and was selected to determine the antagonistic
activity under in vitro conditions. At concentration of 50% CFS obtained from S. murinus NARZ, the
percentage inhibitory radial growth of C. truncatum M2 reached 56,72%, higher than those of positive
controls (erythoromycin and nystatin).
Keywords: Antifungal, Colletotrichum truncatum, Streptomyces murinus, Papaya fruit
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1. MO DAU

Du du (Carica papaya) la cay an qua
cho thu hoach nhanh, dat san lugng cao,
thich hop voi da dang cac loai dat. Qua du
da chin chura khoang 85 — 90% nudce, 10 —
13% cac loai duong glucose, fructose va
sucrose, mot it protein, chét béo va mudi vod
co (Annegowda va cs., 2016). Chinh vi cé
ham luong nude cao nén du di dé bi dap nat,
chay dich tao diéu kién cho hang loat mam
bénh phét sinh sau thu hoach, giy t6n that
kinh té ning né. Mot sb chung vi sinh vat
gdy bénh thuong gip o du du la
Helminthosporium rostratum,
Colletotrichum  sp., Oidium caricae,
Phyllosticta sulata,... Trong d6, nim
Colletotrichum sp. 1la mét trong nhitng tac
nhan gay ton hai nghiém trong nhat, 1am qua
bi ton thuong bé mat, thdi nhiin va c6 mui
hdi (Nguyén Thanh Hbi, 2000; Vii Triéu
Man, 2007). Cac chung Colletotrichum spp.
gdy bénh than thu trén du da da dugc ghi
nhian bao gdm C. chrysophilum, C.
fructicola, C. gloeosporioides, C. karsti, C.
okinawense, C. plurivorum, C.
gueenslandicum, C.  siamense, C.
theobromicola va  C. truncatum
(Aktaruzzaman va cs., 2018; Santos va cs.,
2022).

Hién nay, phuong phap don gian, phd
bién nhit dé kiém soat bénh sau thu hoach
trén rau qua 1a sir dung hoa chét diét khuan,
diét ndm. Tuy nhién viéc sit dung hoa chét
gdy ra sy lo ngai vé vin dé stc khoe con
nguoi, co thé tao ra su phat trién cua céc
ching khang thudc va gay 6 nhiém moi
truong (Kanini va cs., 2013). Kiém soat sinh
hoc bang cach str dung cac chung vi sinh vt
dbi khang nhu vi khudn, nAm men, ndm méc
va xa khuén duoc coi 1a mot phuong phap
khong anh huéng dén sic khoe ngudi tiéu
dung va than thién véi moi trudng (Abbas
va cs., 2020). Trong d6, xa khuin duoc xem
1a d6i twong co tiém ning nhit boi kha ning
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sinh t6ng hop 16n c4c chét chuyén hoa thi
cap c6 hoat tinh sinh hoc (Jose va cs., 2021).
Gan 80% chat khang sinh dugc san xuat boi
xa khuan chi Streptomyces (Yun va cs.,
2018). Nhiéu loai thudc trir sau, thudc diét
c6 sinh hoc va thudc chdng ndm ciing dugc
san xudt tir Streptomyces (Barka va cs.,
2016). Mot s6 nghién ciru da sir dung xa
khuén dé thu nhan cac hop chét sinh hoc c6
kha nang trc ché phat trién nim gay bénh va
ung dung trong bao quan rau qua sau thu
hoach (Martinez va cs., 2020; Zou va cs.,
2021; Nguyén Thi Thiry Tién va cs., 2022;
Ge vacs., 2023)

Pi c6 nhidu nghién ctru chirng minh
kha ning khang nam Colletotrichum sp. gay
bénh than thu trén qua sau thu hoach ctia cac
chung Streptomyces spp. Chiing xa khuan S.
angustmyceticus C12 dugc phan lap tir cam
Ham Yén thé hién hoat tinh khang nam C.
truncatum (Phan Thi Hong Thao va cs.,
2016). Cac ching xa khuan Streptomyces
sp. ky hiéu A1022, Streptomyces sp. ky hiéu
CH15, S. malaysiensis HSL-9B duoc xac
dinh c6 khd ning khang niam C.
gloeosporioides gay bénh than thu trén tiéu,
ca chua, ot va xoai (Kim va cs., 2014;
Piyaboon, 2017; Zhou va cs., 2022). Nim
C. siamense, C. acutatum gay bénh than thu
& xodi, tao duoc kiém soat sy ldy nhiém
bang cac chung xa khuan Streptomyces spp.
khac nhau nhu Streptomyces sp. ky hiéu
AGS-58, S. coelicolor, S.
diastatochromogenes, Streptomyces sp. ky
hiéu 2R (Martinez va cs., 2022; Jepsen va
cs., 2022). Ngoai ra, bénh than thu trén du
da do ndm C. gloeosporioides ciing di duoc
phong trir bang bién phap sinh hoc an toan
tir ching xa khuén S. violascens MT7 va
ndm men Anthracocystis grodzinskae
(Bharti va cs., 2015; Ferreira va cs., 2018).
Tuy nhién, viéc sir dung cac ching xa khuén
Streptomyces spp. khac nhau dé kiém soat
bénh than thu & qua du di do nidm
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Colletotrichum sp. chua dugc nghién ctru
nhiéu ¢ trong va ngoai nude. Bai bao nay
trinh bay két qua sang loc kha ning khang
nam Colletotrichum sp. gy bénh than thu
trén du du cta 56 chung Streptomyces spp.
va danh gia hiéu qua khang nim ctia chiing
duoc chon dya trén hiéu luc tc ché sy phat
trién duong kinh tan nam Colletotrichum
sp. ¢ diéu kién in vitro.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Nguyén vit liéu

- Miu du du c6 vét bénh than thu dién
hinh va mau du di twoi khong c6 vét bénh
dugc thu mua tai cac cho trén dia ban thanh
phd Hué dé str dung cho qué trinh phan lap
nam Colletotrichum sp. va xac dinh ngudng
gay bénh cua nam Colletotrichum sp.

- 56 chang Streptomyces spp. duoc
cung cap bai Phong thi nghiém Khoa Co
Khi va Cong Nghé¢, Truong Dai hoc
Nong Lam, Pai hoc Hué.

2.2. Phwong phap nghién ciru
2.2.1. Phan ldp va dinh danh ndm
Colletotrichum sp.

Nam Colletotrichum sp. dugc phan
lap tir qua du di ¢ vét bénh than thu dién
hinh theo phuong phap cta Abera va cs.
(2016). Qua sau khi thu mua dugc rira sach
dudi voi nude chay dén khi sach bé mit, ria
lai bang con 70% va cudi cuing rira lai bang
nude cat. Mau dugce lau kho, dat trong hop
nhua c6 dat mau gidy da tiét trung, boc lai
bing mang boc thuc phim. Mau dugc &
nhiét do 28°C va theo ddi trong 2 dén 4
ngay. Khi trén qua xuét hién bao tir ndm tai
vét bénh, dung tim v6 tring chim vao vét
bénh va ciy 1én dia méi truong 1/2PDA, 1
trong 2 dén 4 ngay & 28°C. Kiém tra sy phét
trién cua soi nim va ciy chuyén sang mai
truomg 1/5 PDA cho dén khi thu dwoc mau
khuan lac nAm thuan. Viéc dinh danh so bd
nim Colletotrichum sp. gay bénh dua vao
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céc dac tinh hinh thai va mau sic tan nam,
hinh thai bao tir theo mé ta cta Burgess va
cs. (2008) va khda phén loai cua Sutton
(1980).

Mau ndm nghi ngo 1a Colletotrichum
sp. duoc gui dén cong ty sinh héa Phu Sa,
Can Tho dé giai trinh ty gen 28S rRNA. So
sénh trinh ty gene thu dugc vai Ngan hang
gene bang céng cu BLASTn (National
Center for Biotechnology Information) dé
biét mirc do twong déng cuia chimg da phan
lap vai cac chung da co. Xay dung cay phat
sinh loai duoc xay dung dya trén chudi trinh
tu thu duoc véi céc trinh tu tham chiéu trén
Ngan hang gene bang cong cu MEGA11
(Maximum Likelihood method) dé dinh
danh ¢ cap do loai nim Colletotrichum sp.
da phan lap.

2.2.2. Sang loc so' bé céc ching Xa khudn
Streptomyces spp. ¢6 kha néng khding nam
C. truncatum M2

Kha nang khang nam C. truncatum
M2 caa 56 chung xa khuan Streptomyces
spp. duoc sang loc bang ky thuat ciy vét
vudng gbc. Céac chuang Streptomyces spp.
dugc ciy vét vudng goc & tam dia Petri co
chira moéi truong PDA, u & 28°C trong 4
ngay. Cit hai tan nAm c6 kich thudc khoang
2 mm tir phia ria cua khuan lac nim C.
truncatum M2 7 ngay tudi, dat vao hai vi tri
& giita thanh dia Petri va ria khuan lac
Streptomyces sp.. Tiép tuc u dia ¢ 28°C va
danh gia kha nang khang nim C. truncatum
M2 cuia Streptomyces sp. bang cach quan séat
khoang cach tir khuan lac nim dén ria cua
vach Streptomyces sp. (Dezfully va cs.,
2015).

Thi nghiém don yéu t6 duogc bé tri
theo kiéu hoan toan ngau nhién véi 56 cong
thic wng voéi 56 chang xa khuan
Streptomyces spp., c&c cong thac thi
nghiém dugc thuc hién trén dia Petri ®9,
mdi cong thirc 13p lai 3 1an, 1 1an 3 dia Petri.
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Kha nang khang nam C. truncatum
M2 cua cac ching Streptomyces spp. duoc
danh gia ¢ 3 muc:

- Khang manh (++): Khi ching
Streptomyces sp. @tc ché gan nhu hoan
toan sy phat trién ctia ndm C. truncatum
M2, héu nhu khong c¢6 su phat trién cua
duong kinh tan ndm.

- Khéng yéu (+): Khi ching
Streptomyces sp. tc ché mot phan su phat
trién cta nam C. truncatum M2, tan nim
van c6 thé phat trién vé phia vach
Streptomyces hodc phia hudng ra ngoai dia.

- Khéng khéng (-): Khi ching
Streptomyces sp. khdng c6 kha nang khang
su phat trién cua nim C. truncatum M2, tan
nam moc lan rong tham chi xam l4n vé phia
vach Streptomyces hoac phia huong ra
ngoai dia.

Chung Streptomyces sp. ¢6 kha nang
khang nam C. truncatum M2 tét nhat s&
dugc chon dé thyc hién cac nghién cuu tiép
theo.

2.2.3. Thu dich nudi cay khong chia té bao
tir chuing xa khuan Streptomyces sp.

Chung xa khuan Streptomyces sp. da
chon dwoc nudi cy trong moéi truong ISP4
(International Streptomyces Project 4) trén
may lic véi tc dd 180 vong/phit ¢ nhiét do
28 + 2°C trong 7 ngay. Dich nudi cay duoc
ly tam vai tée do 10.000 vong/phut trong 10
phut & 4°C, loai bo té bao. Dich ndi dwoc loc
qua mang loc 0,2 pm, thu dich ni khdng c6
té bao (CFS_Cell Free Supernatant) dé sir
dung cho viéc khang ndm C. truncatum M2
(Jacob va cs., 2017).

2.2.4. Xdc dinh ngwéng gay bénh cia nam
C. truncatum M2 bang lay bénh nhan tgo
trong phong thi nghi¢m

Thu bao tir cia nim C. truncatum M2
sau 7 ngay nudi cay trén moi truong PDA &
28°C vao 6ng Eppendorf. Biéu chinh nong
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d6 bao tir ¢ dat cac nong do: 0 bao ta/mL
(PC), 10° bao ti/mL (CT1), 10* bao ta/mL
(CT2), 10° bao ta/mL (CT3) va 10° bao
ta/mL (CT4) bang budng ¢ém hong cau.

Phuong phap lay bénh nhan tao duoc
tién hanh nhu sau: ¢6 dinh mau va tao vét
thuong trén qua du du bang kim vé tring
véi duong kinh rong 1 mm, sdu 2 mm. Dung
pipetman hat 10 pL huyén pha bao tir cho
vao mdi vét thuong theo tirng cong thuc thi
nghiém. Mdi qua lay 3 vét, dong déu & tat
ca cac qua. Mau du du lay bénh duoc u &
nhiét d6 28°C. Sau 1 - 2 ngay khi vét bénh
bat dau hinh thanh, do duong kinh céac vét
bénh (mm) (Xiangchun va cs., 2012).

Thi nghiém don yéu té duoc bb tri
theo kiéu hoan toan ngau nhién vai 5 cong
thic (CT) &ng véi 1 cong thirc dbi ching
(DC) va 4 cong thuc c6 xir ly ndng do bao
tar nAm C. truncatum M2, cac cong thic
duogc thuc hién 1&y bénh nhan tao trén qua
du du lanh bénh va mdi cong thic lap lai 3
1an, mdi lan thuc hién trén 3 qua.

Chi tiéu theo dbi: Toc do phat trién va
duong kinh cac vét bénh (mm)

2.2.5. Ddnh gid khd nang khdng nam C.
truncatum M2 bang dich nudi cay (CFS)
cua Streptomyces sp. & diéu kién in vitro

Thi nghiém don yéu t6 duoc b tri theo
kiéu hoan toan ngau nhién véi 8 cong thirc
(CT) ting véi 3 cdng thirc di ching va 5 cong
thirc xtr Iy ndng do dich nudi cay (CFS) cua
Streptomyces sp., cac cbng thic thi nghiém
duoc tién hanh trén dia Petri ®9 va mdi cong
thure lap lai 3 1an, 1 14n 3 dia Petri.

Céc cong thure thi nghiém theo ndng do
CFS sau: 10% (CT1), 20% (CT2), 30%
(CT3), 40% (CT4) va 50% (CT5). Déi véi
mau ddi chimg (DC), thi nghiém b tri 2 cong
thire 1a d6i chimg duong: erythromycin (nong
d6 30 pg/mL) c6 tac dung khang vi khuan,
nystatin (néng do 10 pg/mL) c6 tac dung
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khang nim va 1 cdng thtc 1a déi ching am:
nudc cat (0%) (Vineetha va cs., 2023).

Hat CFS da chuan bi vao méi truong
PDA dé dat duoc cac nong do can khao sat.
Cho 18 mL mdi trudng lan leot vao cac dia
Petri ®9. Tir khuan lac nAm C. truncatum M2
da nuoi sau 7 ngay, cat tan nam co kich thudc
2 x 2 mm dat 1én tam cac dia méi trudng da
chuan bj san. U ¢ nhiét do 28°C, sau 3 ngay
bat dau theo ddi hinh thai tan ndm va do
duong kinh tan nam (mm) ¢ ting cdng thac
thi nghiém (Al - Hetar va cs., 2011).

Hiéu luc tic ché duoc tinh theo ty 16
phan tram (%) tc ché téc do phét trién cua
duong kinh tan ndm, PIRG (%) (Percentage
Inhibition of Radial Growth).

PIRG = 22=%2 4 100
R1

Trong do:
~ Ru: Duong kinh tan nam & cong thic
do6i chirng (mm).
R2: Puong kinh tan nim & cong thirc
thi nghiém (mm).
2.3. Phuong phap xir ly s6 liéu

Cac thi nghiém duoc lap lai 3 lan, sé
liéu duoc xur 1y theo phuwong sai mot nhan tb
ANOVA d danh gia sy khac biét giira
chding bang thar nghiém Duncan trén phan
mém SPSS 20.

3. KET QUA VA THAO LUAN
3.1. Két qua phan lap, tuyén chen va dinh
danh nidm Colletotrichum sp. gay bénh
than thw trén du dua

Két qua phan 1ap nam bénh trén qua
du du thu duoc 4 chung ndm khéc nhau (T1,
T2, M1 va M2). Céc chung nay dugc quan
sat dai thé va vi thé, so sanh voi dic diém
cta chi nim Colletotrichum sp. theo mé ta
cua Sutton (1980), Va Triéu Man (2007) va
Burgess va cs. (2008). Két qua cho thiy
mau M2 (Hinh 1) ¢6 nhiing dic diém tuong
ddng vai chi Colletotrichum sp., cac khuan
lac nAm trén dia PDA ban dau ¢6 mau trang
nhung chuyén dan sang mau xam dén xam
nhat véi soi ndm khi sinh mau trang mong,
bao tir xuat hién thua thét trén bé mat. Bao
tir nAm M2 ¢6 hinh luai liém, khong c6 vach
ngan, c6 giot dau & giita tim bao tir.

C

Hinh 1. Hinh anh dai thé va vi thé caa nam M2
(A) Mdu du dii c6 vét bénh dién hinh; (B) Tan ndam M2 trén méi truong % PDA; (C) Bao ti (kich
thwéc chudn, thanh ngang = 10 um)

Do d6, nAm M2 duoc lua chon dé
dinh danh & cap d loai dya trén trinh tu gen
28S rRNA & ¢cdng ty sinh hoa Phu Sa (Can
Tho). Cip mdi dic hiéu (primer) duoc sir
dung cho phan ing PCR c¢¢ trinh ty NLI
(5"- GCA TAT CAA TAA GCG GAG
GAA AAG - 3) va NL4 (5"- GGT CCG
TGT TTC AAG ACG G - 3"). Két qua giai
trinh tu thu dugc doan gene c6 kich thudc
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536 bp. So sanh trinh ty nay vai Ngan hang
gen (Standard database/Nucleotide
collection) bang céng cu BLASTN cho thiy
trinh ty gen cua chung M2 tuong ddng
100% voi nam C. truncatum CBS 151.35.
Pé khang dinh dén murc d6 loai cua chang
M2, cay phat sinh loai (Hinh 2) da dugc xay
dung dua trén trinh ty caa chung M2 va céac
chung tham chiéu khéc.

Nguyén Hién Trang va cs.



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 8(2)-2024: 4312-4323

Cay phat sinh loai chi ra nim M2 c6
quan hé gan giii nhit véi chung C.
truncatum CBS 151.35. Bao tr chung nay
¢6 bao tir hinh ludi liém. Ngoai ra, ching C.
demantium, C. speathianum va C. circinan
cling ¢6 bao tir hinh ludi liém, hinh thuyén
hoac hinh try (Sutton, 1980) nhung mirc do
tuong dong thap hon so véi C. truncatum
CBS 151.35 va hau nhu chwa duoc ghi nhan
gay bénh than thu trén qua du du sau thu
hoach (Aktaruzzaman va cs., 2018; Santos

va cs., 2022). Chung C. gloeosporioides va
C. boninense ¢6 bao tir dang thang cun &
dau, hinh try (Sutton, 1980), do d6, chic
chian ndm M2 khéng phai 1a 2 chung nay.
Nhu vay, két hop voi két qua danh gia mirc
d6 twong dong dua trén trinh ty gene, cay
phat sinh loai va hinh théi, ching t6i két
luin nim M2 di phan 1ap thuoc C.
truncatum va ky hiéu la C. truncatum M2.

Colletotrichum spaethianum (XR 007414293.1; 99.81%)

L Colletotrichum dematium CBS 125.25 (NG 055738.1; 99,63%)

Colletotrichum circinans CBS 117546 (JN 940803.1; 99,63%)

b M2t

T

Colletotrichum truncatum CBS 151.35 (NG 067274.1; 100%)

Colletotrichum gloeosporioides Pd37 (I MF 373340.1; 99,63%)

Colletotrichum boninense AR3658 (DQ 286169.1; 99,81)

Aspergillus oryzae NRRL 438 (U28891.1)

Hinh 2. Cay phat sinh loai cua chiung M2

M4 sé truy cap va mire dg twong dong cua cac chung tham chiéu duwoc dat trong ddu ngodc don

3.2. Két qua xac dinh ngudong gay bénh
ciia nam C. truncatum M2 bang lay bénh
nhan tao trong phong thi nghiém

Bang 1 thé hién két qua xac dinh
ngudng gay bénh ciia nam C. truncatum M2
trén qua du du ¢ cac ndng do khéac nhau.

Bdng 1. Su phét trién cua duong kinh (mm) vét bénh trén du du ¢ cac mirc bao tir khac nhau

Cona thic Nong do Puong kinh vét bénh (mm)
9 (bao tir/mL) 3 ngay 5 ngay 7 ngay
bC 0 0,00+ 0,00%4 0,00+ 0,00 0,00+ 0,00%A
| 103 1,73 +0,40°C 3,66 + 0,56 6,43 +0,81%
1| 10 2,20 + 0,45C 6,13 + 0,258 10,86 + 0,41°A
Il 10° 5,33 + 0,75 7,66 + 0,478 13,63 + 0,924
v 106 7,30 + 0,20%¢ 10,70 + 0,24%8 21,67 + 0,314

CAc gia tri trung binh dwong kinh vét bénh cua tirng nong dg bao tir ¢ cac thoi gian khao sat khac
nhau c6 cting cha cai in hoa (theo hang) 1& khéng sai khac ¢6 y nghia thong ké (p <0,05). Céc gid tri
trung binh dwong kinh vét bénh cua cac nong dg bao tir ¢ tirng ngay khdo sat cé ciing cha cai in
thuong (theo cgt) la khong sai khdc ¢é y nghia th{fng ké (p <0,05).

Bang 1 cho thay duong kinh

va muc

do phét trién bénh ting dan theo nong do
bao tir gay bénh va thoi gian lay bénh. Két
qua xtr ly thong ké cho thay c6 su khéc nhau
vé duong kinh vét bénh & cac cong thuc
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theo cac nong do gay bénh (theo cot) va
theo ngay nudi ciy (theo hang). Cong thirc
IV véi mirc 108 bao ta/mL cé kha nang gy
bénh trén qua du du 16n nhat so voi cac cong
thac khac (7,30 mm ¢ 3 ngay). Muc d6 phat
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trién manh cia nam & noéng do 10° bao
ta/mL van duoc tiép tuc thé hién & nhitng
ngay tiép theo, dat 21,67 mm sau 7 ngay
(CTIV). Néu ngudng gay bénh & nong do
thap thi kha gay bénh yéu, vét bénh khong
ré rang, néu ngudng gay bénh qua cao thi
tbc do gay bénh lan nhanh, qua dé hu hong
nén s& kho xac dinh cac yéu té anh huong
dén kha ning khang nim cua cac tac nhan
kiém soat bénh khi thuc hién céc thi nghiém
& diéu kién in vivo. Nhu vay, voi két qua
nhu trén, chon ngudng gy bénh & nong do
10° bao tu/mL dé thuc hién céc thi nghiém
tiép theo. Két qua nay ciing trong ddng véi

Torres — Calzada va cs. (2018) khi nghién
ctru vé dic diém gay bénh cua C. truncatum
trén du du, hat tiéu va hat dé. Ngudng gay
bénh nhan tao da duoc xac dinh la 108 bao
tu/mL véi duong kinh vét bénh trén du du
sau 7 ngay la 21,14 mm.
3.3. Két qua tuyén chen, sang loc chiing
xa khuan Streptomyces sp. ¢6 kha ning
khang nam C. truncatum M2

Két qua sang loc so bd kha ning
khang nam C. truncatum M2 cua 56 chiing
xa khuan Streptomyces spp. duoc duoc thé
hién ¢ Bang 2.

Bdng 2. Két qua sang loc so bo kha nang khang nam C. truncatum M2 ciia cac chung xa khuan
Streptomyces spp. da phan 1ap

STT thu‘;n CM2 STT Xakhudn CM2 STT k}i‘;n CM2 STT k}i‘;n CM2
1 N2R3 ++ 15 N2R4  + 29 GI25105 + 43 ND212 -
2 N4R1 ++ 16 HTDO3 + 30 HTI25 + 44 NN201 -
3  NARZ ++ 17 NBYO5 + 31 N4B5  + 45 NN203 -
4  ND203 ++ 18 NBAO5S + 32 HC6 + 46 NN4OL -
5  NDOL ++ 19 N2BL  + 33 NV406 + 47 NNAO3 -
6  NT414 ++ 20 NV203 + 34 HDMOL + 48 NNAO4 -
7 NTY03 ++ 21 NV204 + 35 NBAO3 + 49 NNYOL -
8  NTA03 + 22 HNILL + 36 HI2 . 50 NNYO2 -
9 NBYOS + 23 NBYOL + 37 HN211 - 51 NNYO3 -
10 NT415 + 24 NVAOL + 38 HTI23 - 52 NNYOS -
11 NV404 + 25 NYDOL + 39 ISP5069 - 53  NT201 -
12 HCl11 + 26 HDMI22 + 40 NB201 - 54 NT403 -
13 NNAO8 + 27 HDM32 + 41 NBY03 - 55 NT4I3 -
14  NBAOL + 28 NTAOL + 42 NBAO2 - 56 NTY04 -
Khé&ng manh (++); khang yeu (+); khdng khang (-)
4318 Nguyén Hién Trang va cs.
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Két qua ddi khang dai dién cua mot
s6 chung xa khuan Streptomyces spp. thugc
nhém khang manh (2 hinh bén trai), khang

yéu (2 hinh gitra) va khdng khang (2 hinh
bén phai) thé hién & Hinh 3.

Hinh 3. Hinh anh khang nim C. truncatum M2 ctia mot s6 ching Streptomyces spp. dai dién

Bang 2 cho thay, trong 56 chung xa
khuan Streptomyces spp. ¢6 7 chang c6 tinh
khang manh (++), 28 chang thé hién tinh
khang yéu (+) va 21 chung khéng thé hién
tinh khang (-) d6i véi nam C. truncatum
M2.

7 chung xa khuan Streptomyces spp.
c6 kha ning khang manh bao gom N2R3,
N4R1, NARZ, ND203, ND401, NT414,
NTYO03. Trong d6, ching NARZ thé hién
tinh khang nim tbt nhat, c6 kha nang uc ché
hoan toan su phat trién cua nim C.
truncatum M2, duong kinh tan ndm khéng
phat trién sau 7 ngay nudi cdy, tan nam kho
va teo lai (Hinh 3). Trong khi do, trén cac
dia cua cac chung c6 kha nang khang manh
khac, ndm C. truncatum M2 van con phét
trien mac du rat yéu (Hinh 3, chung
NT414). Do dé, chung NARZ duogc chon dé
danh gia dac tinh khang nim C. truncatum
M2. Chung nay da dugc dinh danh trong

nghién ciru trude cua chdng toi, c6 tén la
Streptomyces murinus NARZ (Nguyén Thi
Thuy Tién va cs., 2022).
3.4. Két qua danh gia kha ning khang
nam C. truncatum M2 gay bénh trén du
di bing CFS cuia S. murinus NARZ &
diéu kién invitro

Sau 7 ngay nudi cdy, hinh thai va
duong kinh cua tan nam c6 sy khac biét va
giam dan theo chiéu ting dan cua nong do
CFS (Hinh 4). Nong do CFS cang cao, kich
thudc dudng kinh tan nam cang nho. O cong
thac d6i ching bing nuéc cat va
erythromycin, tan nam c¢6 mau xam nhat,
soi ndm moc lan rong ra vé phia ria caa dia
Petri. O cé4c cong thic ¢d nong do CFS tir
10 dén 50%, tan nam c6 mau tring dén xam
nhat, sgi ndm ngan, day va khuan lac moc
co lai. Pidu nay ching to rang CFS chang
xa khuan S. murinus NARZ c6 kha ning tc
ché su phét trién cia nim C. truncatum M2.

Hinh 4. Anh hung cia nong do CFS tir S. murinus NARZ dén sy sinh truong va phét trién cia nam
C. truncatum M2 sau 7 ngay nudi cay
Ery: Erythromycin; Nys: Nystatin
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Bdng 3. Anh huong ndng do CFS tir S. murinus NARZ dén duong kinh tan nim C. truncatum M2

Egggcg‘; Thoi gian theo ddi (ngay) PIRG

S. murinus NARZ (sau 7
%) 3 5 7 ngay, %)

0 19,43 £ 0,55% 35,73 +0,71% 58,83 + 0,30 0,00"
Erythromycin 17,53 + 0,35/ 34,93 + 0,25% 50,76 + 0,25% 13,728
Nystatin 17,05 + 0,250 27,20 + 0,268 38,87 + 0,320 33,03°
10 16,76 + 0,51 26,76 + 0,308 42,30 + 0,75% 28,10f
20 14,50 + 0,27 23,46 + 0,768 36,96 + 0,50°A 37,17
30 13,40 + 0,43 22,63 + 0,808 33,06 + 0,15 43,80°
40 11,63 + 0,70 20,40 + 0,79% 30,86 + 0,45% 47,540
50 9,36 + 0,55/ 17,90 + 0,80 25,46 + 0,35 56,72°

Cac gia tri trung binh dwong kinh khuan lgc nam C. truncatum M2 ¢ cac thoi gian khao sat khac

nhau c6 cung chir cdi in thuong (theo hang) la khong sai khac cd y nghia thong ké (p <0,05). Cac gid
tri trung binh dwong kinh khuan lac ¢ cac nong dé CFS cia S. murinus NARZ ¢ tirng ngay khdo sat c6
cung chaz cai in hoa (theo cgt) la khdng sai khdc cd y nghia thong ké (p <0, 05).

Theo thoi gian nudi cay (3, 5 va 7
ngay), duong kinh tan nim & céc cong thic
déu tang dan, tuy nhién téc do tang 1a khong
ddng déu. Cu thé, & cong thuc ddi ching
nudéce cat (0%), duong kinh tan nam tang rat
I6n, tir 19,43 mm dén 58,83 mm. Tiép d6 1a
dbi chung erythromycin vai duong kinh tan
nim ting ti 17,53 mm dén 50,76 mm.
Trong 3 miu d6i ching, nystatin 1a déi
ching c6 duong kinh tan ndm ting 1én it
nhat tir 17,05 mm dén 38,87 mm. Ddi V6i
cong thtrc ¢ bd sung CFS caa xa khuan S.
murinus NARZ, duong kinh tan nim co
tang nhung ting cham hon so v&i cac mau
d6i chimg nuéc cat va erythromycin. Dién
hinh nhu & néng d6 20%, duong kinh tan
nim tir 14,50 mm 1én dén 36,96 mm sau 7
ngay nudi ciy, trong khi & nong do 30%
duong kinh tan ndm ting it hon tir 13,40
mm dén 33,06 mm. Pang cha y, & nong do
50% thi dwong Kinh tan ndm tang it nhat, tir
9,36 mm ¢ ngay thur 3 1én 25,46 mm & ngay
thr 7.

Kha ning khang nam C. truncatum
M2 con thé hién ré qua hiéu lrc tc ché sau
7 ngay nudi cdy (Bang 3). Két qua xtr ly
thong ké cho thay, hiéu luc tc ché khi bd
sung CFS cua chung xa khuan S. murinus
NARZ & cac nong d khac nhau cé su sai
khéac. Nong do CFS ¢ 50% c6 hiéu lyc tc
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ché nam C. truncatum M2 tét nhat, dat
56,72%. Trong cac cdng thuc ddi chieng thi
nystatin c6 hiéu lyc wc ché nim C.
truncatum M2 t6t hon so véi nudc cat (0%)
va erythromycin. Diéu nay c6 thé ly giai do
khéng sinh nystatin c6 hiéu qua khang nam
trong khi erythromycin cé hiéu qua khang
vi khuan (Vineetha va cs., 2023). Mic du
nystatin 1a ddi chimng c6 hiéu luc Gc ché
nim C. truncatum M2 t6t hon khi so sanh
v6i cong thie bd sung ndng d6 CFS cua
chung xa khuan S. murinus NARZ & 10%
(33,93% s0 v&i 28,10%) nhung lai thip hon
rat nhiéu so véi cac cong thirc ¢d b sung
CFS cua S. murinus NARZ véi ndng do tir
20 % dén 50%.

Cong bé cua Martinez va cs. (2020)
da chang minh chang xa khuan
Streptomyces sp. ky hiéu CACIS-1.5CA
twuong ty nhu ching thuong mai
Streptomyces lydicus WYEC 108 c6 kha
ning dbi khang va uc ché rong rai dbi véi
cac loai nam gay bénh thuc vat anh huéng
dén trai cay (nho, xodi, ca chua, 6t
habanero, du du, cam ngot va chudi) trong
giai doan sau thu hoach bao gom
Colletotrichum  sp., Alternaria  sp.,
Aspergillus sp., Botrytis sp., Rhizoctonia sp.
va Rhizopus sp.. Mudi bén hop chét hda hoc
tir dich chiét caa chung Streptomyces sp. ky

Nguyén Hién Trang va cs.
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hiéu H3-2 chi yéu la cac hop chét phenolic
thé hién cao hoat tinh khang nAm Fusarium

Trong nghién cau cua Ge va cs.
(2023), chang xa khuan S. murinus JKTJ-3
thé hién kha niang khang nim Pythium
aphanidermatum gy bénh théi gbc trén cay
dwa hiu. Két qua phan tich thanh phan
chuyén héa thi cap chat chiét tir méi truong
nudi cdy caa chung S. murinus JKTJ-3 cho
thay su hién dién cua p-1,3-glucanase,
chitinase va chat khang sinh actinomycin D,
la nhirng thanh phan gép phan vao kha niang
kiém soat sinh hoc bénh thdi géc trén dua
hau. Nghién ciru cua Vineetha va cs. (2023)
da phat hién dich nudi cdy tho caa ching xa
khuan S. murinus THV12 c6 ngudn gic tir
rimg nugc man cho hoat tinh khang khuan
dbi vé6i vi khuan Gram duong va Candida
albicans. Dich nudi cdy cua chung nay c
chtra céc hop chat nhu actinomycin D va
pentamycin. Dua trén co s& d6, véi cung
mot lodi S. murinus, ching tdi cho rang kha
niang khang nim C. truncatum M2 cua
chung xa khuan S. murinus NARZ c6 co ché
tuong ty V6i hoat tinh khang nim cua cac
chung S. murinus JKTJ-3 va S. murinus
THV12.
4. KET LUAN

Két qua phan 1ap va dinh danh da xac
dinh duoc ndm gy bénh than thu trén qua
du du sau thu hoach & Thira Thién Hué 1a
loai C. truncatum, ky hiéu C. truncatum
M2. Trong sb 56 ching xa khuan
Streptomyces spp. str dung dé sang loc tinh
khang ndm, chung S. murinus NARZ thé
hién kha ning khang nam C. truncatum M2
gdy bénh than thu trén qua du du tét nhat,
rc ché hoan toan su phét trién ciia nim.
Ngudng gy bénh thich hop trong diéu kién
1y bénh nhéan tao & phong thi nghiém cia
nam C. truncatum M2 trén qua du du 1a 10°
bao t/mL. CFS cua chung S. murinus
NARZ & néng dd 50% c6 hiéu luc we ché
nam C. truncatum M2 t6t nhit (56,72%) so
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oxyspoum f. sp. cubense (Foc TR4) gay
bénh héo trén chudi (Zou va cs., 2021).

v6i cac ndng d6 khac va dbi chung. Trén co
s& két qua dat duoc co thé img dung ching
xa khudn S. murinus NARZ vao bao quan

qua du du sau thu hoach.
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