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Tém tit:

Nhim muyc dich sir dung chiing xa khuan Streptomyces diastatochromogenes VNUA27 (chiing xa khuan VNUA27)
dé san xuat ché pham phong trir nim gay bénh trén cay chuoi, nghién ctru nay tap trung vao xac dinh kha nang dobi
khang nim bénh hai cay chudi va mot so dac diém sinh hoc cia chung Xa khuin VNUA27. Bang phlro’ng phap dong
nuoi cay va khuéch tan dia thach da xac dinh dugc ching xa khuin VNUA27 c6 kha nang doi khang pho rong vaéi cac
nim C. musa, C. gloeosporioides va A. alternata giy bénh trén cdy chudi voi ty 1¢ déi khang 1an hrot 12 71,89+3,86%,
60,00+1,24% va 55,38+3,39%. Pong thoi, két qua nghién ciru ciing xic dinh chiing xa khuin VNUA27 ¢6 kha ning
tong hop siderophore, cic enzym ngoai bao (cellulase, chitinase, xylanase, pectinase, protease), phan giai phosphate
khé tan va tong hop IAA (axit phytohormone indole-3-acetic). Chiing xa khuin VNUA27 ¢6 khi ning sinh truémg,
phat trién t6i wu & cac khoang chiu dung twong ddi rong: nhiét d9 25-37°C, pH 6-11, nong dd NaCl 0-2% va c6 kha
ning sir dung nhiéu ngudn cacbon va nito khac nhau.

Tir khod: bénh hai ciy chudi, enzym ngoai bao, nim, phin giai phosphate, siderophore, xa khuin.
Chi 56 phdn logi: 4.6

rang, ching xa khuan VNUA27 c6 kha ning dbi khang manh véi
ndm Fusarium oXysporum f. sp. cubense (Foc TR4), m6t tac nhan
gy bénh thiét hai nhét trén cdy chudi. Dich nudi cdy chung Xa
khuan VNUA27 da te ché sy phat trién hé soi va sy nay mam ciia
bao tir nAm Foc TR4. Nghién ctru da cho thay, chung VNUA27 rat
c6 tiém nang tmg dung trong phong trir bénh héo vang panama trén
chubi tai Viét Nam [8]. Tuy nhién, trong thyc té mot chung vi sinh
vat tiém nang duoc xac dinh va sir dung khi chiing ¢6 hoat tinh phé
rong ciing nhu thich nghi véi cac diéu kién song khac nhau [9]. Do
d6, mo rong nghién ctru danh gia cac diéu kién sinh truong, kha
ning doi khang ndm bénh phd rong va sinh chat kich thich sinh
truong cdy trong la “chia khod” dé chon loc va phét trién cac chung
vi sinh vat c6 tiém ning tng dung trong thyc tién.

1. Datvan de

Xa khuan 13 ngudn tai nguyén sinh vat quan trong tao ra cac
chét chuyén hoa chuyén biét da dang vé cu tric va thé hién mot
loat céc hoat tinh sinh hoc. Hon 7.000 chét Chuyén hoa da duoc
phan 1ap tir chi Streptomyces va khoang 3.000 chat chuyén hoa tir
cac chi xa khuan hiém [1]. Vi kich thuée bd gen trung binh trén
5 Mb xa khuan da st dung 0,8-3,0 Mb trong b gen dé tao ra chat
chuyén hoa chuyén biét [2]. Céc hop chét nay dong vai trd quan
trong trong viéc phong trr cac tic nhan gy bénh trén thuc vat
[3, 4]. Trong tuong tac voi thuc vat, xa khuén sir dung céc chét
khodng tir sinh quyén va tao ra cac hop chét ¢6 loi cho céy trong.
Sit 1a mot thanh phan thiét yéu ddi voi nhidu qua trinh sinh hoc,
trong ty nhién mot sb xa khuan c6 kha nang sinh ra siderophore aé
hoa tan sit kho tan trong méi truong cung cip dinh dudng sit cho
cay [5]. IAA ciing dugc tim thiy trong s6 cac hop chat duogc tao
ra tlr xa khudn. San xuét IAA cta vi sinh vat hoat dong nhu mot
trong nhiing co ché quan trong anh hudng dén sinh Iy thyc vat va

Véi muc dich tng dung ching xa khuin VNUA27 vao sin
xuét ché pham phong trir bénh trén cay chudi, ching toi tap trung
nghién ctru kha ning d6i khang ciia chung xa khuan VNUA27
voi chc nidm gdy bénh trén chubi: Colletotrichum musae, C.

kich thich tdng trudng trong qud trinh twong tac gifta thyc vat va
vi sinh vét [6]. Cling v6i d6, xa khudn con co kha ning phan giai
phosphate kh6 tan va sinh ra mot s6 enzym ngoai bao c6 kha ning
xtr Iy mot lwgng 16n cac phu pham ndng nghiép trong dat gop phan
cai tao dat, thic déy phat trién cay tr6ng [7].

Nghién ctru gin déy cua ciia D.T. Son va cs (2022) [8] da chira

“Tac gia lién hé: Email: nxcanh@vnua.edu.vn

%H%—IE 65(5) 5.2023

gloeosporioides gy bénh than thu [10-13] va nim Alternaria
anternata giy bénh bac 14 [14, 15]; danh gia kha nang sinh chat
kich thich sinh truong thye vat nhu IAA, kha ning sinh tong hop
siderophore, phan giai photphate khé tan; xac dinh céc dic diém
nudi cdy ciia ching xa khuan VNUA27.

2. Doi tuong va phuong phap nghién ciiu
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Abstract:

In thisstudy, the biological characteristics and anti-fungal
pathogen activities of the Streptomyces VNUA27 were
studied to produce the bioproduct used for preventing
fungal pathogens in bananas. The fungal pathogens used
in this study were isolated from banana-affected wilts,
and the antifungal activities of the actinomycetes were
assessed using the co-culture and agar well diffusion
methods. The results showed that Streptomyces VNUA27
exhibited a broad-spectrum antifungal activity with
an inhibition rate of 71.89+3.86%, 60.00+1.24, and
55.38+3.39% against C. musa, C. gloeosporioides, and
A. alternata, respectively. Additionally, this research
demonstrated that VNUA27 could produce siderophore,
extracellular enzymes (cellulase, chitinase, xylanase,
pectinase and protease), phosphate solubilisation, and
TAA production. Streptomyces VNUA27 could grow
optimally within relatively wide tolerance ranges,
including temperature of 25-37°C, pH values of 6-11, and
NaCl concentration of 0-2%, and they could assimilate
many various carbon and nitrogen sources.

Keywords: banana disease, extracellular enzyme, fungi,
phosphate solubilisation, siderophore, Streptomyces.
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2.1. Poi twong

Ching xa khudn VNUA27 va cac ching ndm gay bénh trén
chubi: C. musa, C. gloeosporioides, A. alternata 13 san pham ké
thira tir dé tai khoa hoc va cong nghé tiém nang cip Bo Nong
nghiép va Phat trién Nong thon (ma sé DTTN.13/21) va duoc luu
gitt tai Khoa Cong ngh¢ Sinh hoc, Hoc vién Nong nghiép Viét Nam.

2.2. Phwong phdp nghién ciru

Khdo sat kha ning doi khang nam bénh hai cdy chusi: Danh
gi4 kha nang khang ndm bénh ctia ching xa khuan VNUA27 dugc
thyc hién theo phuong phép dong nuéi cdy [16] va khuéch tan dia
thach [17]. Hoat tinh d6i khang nim cua chung xa khuan VNUA27
trong ca 2 phuong phap nay dugc xéc dinh bang ty 1¢ phan trim trc
ché sy phat trién hé soi ndm (PIRG) theo cong thirc sau:

PIRG = (R,- R,)R, x 100

trong do R, la duong kinh cua hé soi ndm trong dia déi chimg; R,
duong kinh cua hé sgi ndm trong dia thi nghiém.

Xac dinh kha nang sinh cac enzym ngogi bdo: chitinase,
cellulase, xylanase, protease, pectinase dugc xac dinh bfing cach
cdy xa khuan trén moi truong c6 bd sung cac ngudn co chat khac
nhau. Sau 7 ngdy nudi ciy, hoat tinh enzym ngoai bao dugc phét
hién khi xuét hién vong sang quanh khuén lac sau khi nhugm [18].

Xac dinh kha nang sinh siderophore dwoc thuc hién theo
phuwong phap cua B. Schwyn va J.B. Neilands (1987) [19]: Dat
khéi thach (duong kinh 5 mm) c6 chua céac khuén lac ciia chung
xa khuan 1én trén moi trudng thach Chrome azurol S (CAS). Sau
14 ngay nudi cdy tai 30°C, sy xuat hién vong sang xung quanh
khdi thach ctia ching xa khuan chimg t6 chung co kha ning sinh
siderophore.

Xac dinh kha nang sinh téng hop I4AA dwoc thuc hién theo
phuwong phap Salkowski [20]: Lugng IAA (png/ml) trong dich nu6i
cdy cta chiing xa khuan VNUA27 dugc xéc dinh bang phuong
phép so mau sir dung thudc thir Salkowski & budc song 530 nm.
Puong chudn IAA duge dung véi cac mau cé ndng do TAA chudn
khéc nhau (chdt chuin IAA mua ciia Hang Sigma). Phuong trinh
dudng chuan IAA nhu sau:

y =0,022x + 0,0028

Xdc dinh khd ndng phdn gidi phosphate khé tan: Dt khoi
thach (duong kinh 5 mm) c6 chita cac khuén lac ctia chung xa
khuan VNUA27 Ién trén moi truong Pikovskayas (PKV). Sau 14
ngay nuoi U tai 30°C, xac dinh kha nang phan giai phosphate clia
vi sinh vat nghién ctru thong qua sy hinh thanh vong sang xung
quanh khoi thach [21].

Nghién ciru mét s6 déc diém sinh trudng, phdt trién cia ching
xa khudn VNUA27: Dénh gi anh huong cia nhiét do, pH, nong
d6 NaCl dén sy sinh truong va phat trién cua ching xa khudn
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(A) Doi chimg VNUA27 Ue ché hé sgi (%)
C. musae 71,89+3,86
C. gloeosporioides 60,00+1,24
A. alternata 55,38+3,30

®) D‘ ,,.*“hmZ“z‘? U ché hé sqi (%)
C. musae 66,67+1,92
C. gloeosporivides || 68,75:0,96
A. alternata 38,341,05

Hinh 1. Két qua khang ndm phé rong cua ching xa khuan VNUA27 v&i mét sé ndm gay bénh trén chuéi. (A) Phuong phap dong nudi cay; (B) Phwong

phap khuéch tan dia thach.

VNUAZ27 dugc thuc hién theo phuong phdp cua B. Zhang va cs
(2018) [22].

Bdnh gid kha nang sic dung cdc nguon cacbon va nito cia
ching xa khudn VNUA27: Nudi cdy ching xa khuan VNUA27
trong céc binh tam gidc chira 50 ml méi truong ISP9 long ¢ bd
sung 1% cac ngudn dudng khac nhau [23], gom: glucose, maltose,
D-fructose, D-glactose, lactose, D-ribose, D-manitol, sorbitol,
cellulose, xylose hodc moi truong Starch nitrate 1ong [24] vdi cac
ngudn nito' gdm: cao thit bo, NH .Cl, peptone, (NH,),SO,, KNO,,
NH,NO,, L-asparagine, L-tyrosine, glycin trén may lac vdi toc qé
200 vong/phut ¢ 30°C trong 7 ngay. Kha nang su dung cac nguon
cacbon va nito ctia ching xa khuan VNUA27 duoc xac dinh thong
qua sinh khdi dugc hinh thanh sau thoi gian nudi cdy bang cach
dung gidy loc thu sinh khéi, siy ¢ 50°C trong 12 gid, can sinh khoi
va danh gia.

Xt Iy 56 liéu: S6 liéu thi nghiém duoc thu thap, xir Iy va vé biéu
b bang pham mém GraphPad Prism 9. Két qua mdi thi nghiém
duoc thé hién 14 gia tri trung binh + do léch chuan (SD) sau 3 lan
lp lai ngau nhién.

3. Két qua va ban luan

3.1. Khdo sdt khd ning déi khang ndm bénh hai cdy chuoi
ciia chiing xa khuin VNUA27

Nhiéu két qua nghién ctru da cong bé cho biét, cac ving trong
chudi 16n thuong 1a nhitng ving trong chuyén canh va cting mot
thoi diém cdy chudi c6 thé bi nhidm nhiéu loai ndm bénh khac
nhau. Ching xa khuan VNUA27 di duoge nghién ciu va xac dinh
¢6 kha nang d6i khang manh véi nim Foc TR4 [8]. Bing phuong
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phép dong nudi cay nim C. musa, C. gloeosporioides, A. alternata
gdy bénh trén chubi va ching xa khudn VNUA27 cho théy,
ching xa khudn VNUA27 ¢6 hoat tinh d6i khang nim C. musa
dat 71,89+43,86%, C. gloeosporioides dat 60,00£1,24% va nim A.
alternata dat 55,38+3,39% (hinh 1A). Bang phuong phap khuéch
tan dia thach, ty 1¢ phan trim ddi khang cac ching nam gay bénh
dat 1an luot 12 66,67+1,92, 68,75+0,96 va 38,34+1,05% (hinh 1B).
Ty 1¢ d6i khang nay cao hon rat nhiéu so véi cong bo ctia N.T. Van
va cs (2019) [25], twong duong vdi nghién ciru cia Y. Wei va cs
(2020) [9].

3.2. Khd niing sinh enzym ngogi bio ciia chiing xa khudn
VNUA27

Xa khudn d6i khang nim bénh thong qua co ché ddi khang
tryc tiép hodc gian tiép nhu tong hop chét khang sinh, sinh enzym
ngoai bao, canh tranh dinh dudng va kich thich sinh truong cay
trong [26]. Khao sat kha ning tong hop enzym ngoai bao cia
chung xa khuin VNUA27 di xéc dinh chung xa khuan nghién clru
c6 kha niang tong hop chitinase, cellulase, xylanase, protease va
pectinase. Két qua hinh 2 cho thay, chung xa khuin VNUA27 c6
kha nang sinh cac enzym ngoai bao.

(A) (B) ©)

D) (E)
Hinh 2. Kha nang téng hop enzym ngoai bao clia chiing xa khudn VNUA27.
(A) Chitinase; (B) Cellulase; (C) Xylanase; (D) Protease; (E) Pectinase.

61



3.3. Kha nang t(fng hop cdc hop chit hé trg sinh truéng cdy
trong

Kiém tra kha ning sinh IAA cua ching xa khuin VNUA27
sau khi 0 dich ly tm v6i thudc thir Salkowski va so mau & budc
song 530 nm cho két qua 1a 19,10 pg/ml. Két qua nay cao hon so
cac nghién ciru gan ddy cta M. Sari va cs (2021) [27], P. Kawicha
va cs (2020) [6]. Thi nghiém thtr kha néng sinh siderophore va
phén giai phosphate khé tan déu thay, sau 14 ngay nudi cdy trén
moi truong CAS va PKV, xung quanh khuan lac ciia ching xa
khudn VNUA27 d xuat hién vong sang. Nhu vy, ching xa khuan
VNUAZ27 c6 kha nang sinh siderophore va phan giai phosphate
khé tan. Két qua nay cho thdy, chung xa khuin VNUA27 c6 kha
ning hinh thanh céc hop chit hd trg sinh truong cdy trong. Két qua
duoc thé hién ¢ hinh 3.

(A) (B) ©)
Hinh 3. Két qua khao sat kha ning hinh thanh cac hop chat hd tro' sinh

trwéng cay trong clia chiing xa khudn VNUA27. (A) Kha nang sinh IAA; (B)
Kha nang sinh siderophore; (C) Khad nang phan giai phosphate kho tan.

3.4. Mot sé dic diém sinh trudng, phat trién ciia chiing xa
khuan VNUA27

Khao sat cac diéu kién sinh truéng, phat trién cua chung xa
khuan VNUA27 di xac dinh duoc khoang pH chiu ~dyng cua
chung nay la twong d6i rong (pH 4-12), chung phat trién toi wu o
pH kiém cao (pH 6- 11). bac diém nay rat c6 y nghia trong sn Xuit
ché pham phong trir nam bénh hai cay chudi boi pH kiém khong
phit hop véi sw phat trién ciia mam bénh [28]. Bén canh d6, chung

(A) 6001
E
=
w
)
&2 4004
o
=2
<3
3
=
=
g‘, 200
n—
& &F &F &F &F 5 & & & &
&N & S
e @"q«*" eﬁ,\" P q.@" o

Ngul"‘)n cacbon

mmsssmmmmm Khoa hoc Néng nghiép | Céng nghé sinh hoc trong ndéng nghiép, thiy sén

xa khuan VNUA27 ¢on c6 kha ndng sinh truong va phat trién trong
khoang chiu dung cta nhiét d§ va néng do NaCl tuong aoi rong
lan luot 1a 20-40°C va 0-4%, trong d6 ching phét trién ti vu &
nhiét d6 25-37°C va ¢ nong do NaCl 0-2%. Két qua nghién ciru
céc diéu kién sinh truong, phat trién ctia ching xa khuan VNUA27
dugc thé hién ¢ bang 1.

Bang 1. Piéu kién sinh trwéng va phat trién cua ching xa
khuin VNUAZ27.

Yéu tb Khoang ti wu Khoang chiu dung
Nhiét do (°C) 25-37 20-40

pH 6-11 4-12

Nong d6 NaCl (%) 0-2 0-4

3.5. Khdo sdt kha ning sit dung cdc nguon cacbon va nito
khac nhau

Pénh gi4 kha nang sinh truong cia ching xa khuin VNUA27
trén chc ngudn cacbon va nito cho thiy, ching xa khuan nay c¢6
kha nang sinh truong trén nhiéu ngudn cacbon va nito thir nghiém
khac nhau. Tuy nhién, ching xa khuin VNUA27 phét trién tot
nhit trén ngudn cacbon 13 glucose, D-fructose, cellulose; nguon
nito 1a: cao thit bo, L-tyrosine, pepton. Viéc khao sat kha nang st
dung céc ngudn cacbon va nito khac nhau 14 co s ban dau gitp
Iya chon dugc ngudn nguyén liéu 16n men phi hop nhét cho sinh
truong cua ching xa khuin VNUA27. Két qua khao sat duogc thé
hién ¢ hinh 4.

4. Két luan

Nghién ctru di xéc dinh dugc chung xa khuan VNUA27 ¢6 kha
ning ddi khang manh, déi khang phd rong véi cac loai nim: C.
musa, C. gloeosporioides va A. alternata giy bénh trén cay chudi
1an luot 13 71,89+3,86%, 60,00£1,24% va 55,38+3,39%. Dong
thoi, ching xa khuan nay c6 kha nang sinh tong hop cc enzym
ngoai bao (chitinase, cellulase, xylanase, protease va pectinase),

(B)

1000 =

800

Khoi lwgng sinh khoi kho (mg/50 ml)

Nguu'-:'m nito

Hinh 4. Kha nang sinh trwéng clia chiing xa khudn VNUA27 trén cac ngudn cacbon va nito’ khac nhau. (A) Ngudn cacbon; (B) Ngudn nito.
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sinh céc chat kich thich sinh truong cay trong: IAA dat 19,10 pg/ml,
siderophore va phan giai phosphate kho tan. Ching xa khudn
VNUA27 ¢6 kha ning sinh truong, phét trién t6i vu trong khodng
chiu dung tuong doi rong: nhiét d6 (25-37°C), pH (6-11), NaCl
(0-2%); sir dung da dang cdc ngudn cacbon va nito khac nhau. Véi
cac dic diém sinh hoc dugc cong bé trong nghién ctru nay thi viée
str dung ching xa khuan VNUA27 vao san xuit ché pham vi sinh
trong phong trir bénh do ndm géy ra trén cdy chudi ¢6 tinh khoa
hoc va ¥ nghia thyc tién cao. Pay 1a van dé cip thiét trong quan 1y
dich bénh trén cdy chudi theo huéng hiéu qua, bén vimg va than
thién voi moi truong.

L01 CAM ON

Nghién ctru ndy dugce thuc hién véi sw hd tro ching giéng tlr
d? tai khoa hoc va cong nghé tiém ning cap Bo Nong nghiép va
Phat trién Nong thon ma s6 DTTN.13/21. Nguyén Thi Thanh Mai
dugc tai trg béi Chuong trinh hoc béng dao tao thac sy, tién sy
trong nudc ciia Quy Pdi mai sang tao Vingroup (VINIF), ma sb
VINIF.2022.TS071. Céc tac gia xin tran trong cam on.
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