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~ Xacdinh diéu ién én men thich hop cho ching x3 Khudn Steptomyees sp. YNUAL16 |
nhim ting kha nang khang nam Fusarium oxysporum 1, sp. cubense gay bénh héo rii trén cay chuoi
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Tém tiit:

Nghién ctru tap trung xac dinh thanh ph@m moi truong (nguf)n carbon, nf)ng do carbon, ngu(‘)n nito) va cac diéu
kién 1én men (nhiét do, pH) thich hop nhim nang cao kha nang khang nim bénh Fusarium oxysporum f. sp. cubense
Tropical Race 4 (Foc Tr4) gay bénh héo rii trén cay chudi ciia chiing xa khuin Streptomyces sp. VNUA116 (chiing
VNUA116). Bang phuong phap khuéch tan trén dia thach da xdc dinh dwgc chiing VNUA116 ¢6 kha niang daéi khang
manh véi nim bénh Foc Tr4 & cac diéu kién lén men: méi truong khoang YIM 301, ngubn carbon CBI1 (tinh bt
tan 40 g/l, D-glucose 1g/l)va nguon nito' N1 (cao thit bo 3 g/l, cao nam men 5 g/l, pepton 3 g/l) Dong thoi, cac diéu
kién 1én men tdi wu nhw pH 7 nhiét do 30°C, chuing VNUA116 thé hlen kha nang khang nam Foc Tr4 manh nhit
v6i duong kinh vong khang nim dat 30,67+0,58 mm sau 10 ngay nudi cAy. Nghién ctru nay di xac dinh dwoc chiing
VNUA116 & cac diéu ki¢n 1én men t6i wu thé hién kha ning trc ché nim Foc Tr4 1én dén 93,20%, twong dwong véi
ndng do Ridomil gold 68WG 3 g/l trong phong thi nghiém. Piéu nay khing dinh chiing VNUA116 c6 nhiéu tiém ning

rng dung trong san xuit ché pham sinh hoc ding trong phong trir bénh héo rii Panama trén ciy chudi.

Tir khéa: bénh héo rii Panama, cay chuoi, Fusarium oxysporum f. sp. cubense, hoat tinh khang nam, xa khuan.

Chi s6 phén loai: 1.6, 4.6

1. Dét van dé

Bénh héo rii trén cdy chudi 1a mot trong nhitg mbi de
doa nghiém trong nhét d6i v6i nganh trong chudi trén toan
thé gioi. Pay 1a loai bénh chua co thudc chita va chua co
gidng chudi nao c6 kha ning khang dugc bénh nay. Theo
tinh toan, 80% san lugng chudi toan cau dang bi de doa bodi
nam Foc Tr4 - ddy 1a mot trong nhitg chung nam co strc
tan pha va co thé gay thiét hai dang ké vé kinh té [1]. Mot
dic diém quan trong ciia nAm Foc Tr4 1a ton tai lau dai trong
dat, do d6 nhitng ving dit nay khong thé tiép tuc st dung dé
tréng chudi hay céac loai cay tréng khac nhiéu nam sau [2].
Déi v6i nhimng cay trong bi nhiém nam Foc Tr4 thuong co
murc 9 nhidém bénh va téc do 1ay lan rat nhanh, tir d6 dan
dén cay trong co thé mat hoan toan nang suét [3].

Xa khuan (Actitomyces) thuoc nhom vi khuén dic biét
¢6 nhiéu tmg dung quan trong trong doi séng xa hoi do c6
kha ning san sinh nhiéu loai khang sinh va cac hop chét thir
cép ¢6 hoat tinh sinh hoc [4]. Xa khuén dugc coi 14 tac nhan
kiém soat sinh hoc trong néng nghiép véi kha niang sinh
nhiéu hoat chat c6 thé kiém soat vi khuan va vi nim gay
bénh thuc vat [5]. Hién nay, da phan 1ap duoc hon 7.000

“Tac gia lién h¢: Email: nxcanh@vnua.edu.vn
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chat chuyén hoa tir chi Streptomyces va khoang 3.000 chat
chuyén hoa tir cac chi xa khuan hiém [6]. Trong cac chat
chuyén hoa nay c6 cac hop chit chuyén biét dong vai tro
quan trong trong viéc phong trir cac tac nhan gay bénh trén
thuc vat [7].

Kha ning san sinh cac hop chat thir cap tir xa khuén 1a
khong ¢ dinh va c6 thé bi anh huong boi thanh phan méi
truong dinh dudng va diéu kién nudi ciy téi wu. Thanh phan
moi trudng nudi cdy dong mot vai tro vo cing quan trong
anh huong dén hiéu suit ctia qua trinh 1én men xa khuan.
Do d6, lya chon dugc mdt moi truong 1én men thich hop 1a
rit quan trong va c6 ¥ nghia. Bén canh d6, nhiing thay doi
vé ngudn carbon, ngudn nito hay cac diéu kién 1én men nhu
pH, nhiét do, ty 1¢ gidng hay thoi gian nudi ciy déu co anh
hudng 16n d&n sinh truong va kha ning sinh tong hop céac
hop chit thir cép trong d6 co hoat tinh khang ndm, khang
khuan cua xa khuén [8].

Nghién ctru cta chiing t6i nam 2023 di cong bd ching
VNUAT116 dugc phan lap tu dat tr@)ng chudi bi nhiém bénh
tai Viét Nam. Trinh tu toan bo hé gen ctia ching VNUA116
da dugc luu giit tai Ngan hang GenBank (sb dang nhap
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Abstract:

This study aims to identify medium components (carbon
source, carbon concentration, nitrogen source) and
fermentation conditions (temperature, pH) to enhance
the resistance against Fusarium oxysporum f. sp. cubense
Tropical Race 4 (Foc Tr4), causing Panama wilt disease
of Streptomyces sp. VNUA116 (VNUA116). By using the
agar well diffusion method, it was determined that strain
VNUAL116 has strong anti-fungal pathogen activities Foc
Tr4 under fermentation nutrients: YIM 301 medium,
carbon source CB1 (soluble starch 40 g/1: D-glucose 1 g/1,
and nitrogen source N1 beef extract 3 g/l: yeast extract
5 g/l: peptone 3 g/l). Additionally, optimal fermentation
conditions were established, including pH 7, and
temperature 30°C. Strain VNUA116 exhibited the highest
antifungal activity, reaching a diameter of 30.67+0.58
mm after 10 days of cultivation. Furthermore, under
these optimised fermentation conditions, Strepfomyces
sp. VNUA116 demonstrated an impressive inhibitory
capability against Foc-Tr4, reaching up to 93.20%,
equivalent to the concentration of the fungicide Ridomil
gold 68WG at 3 g/l in laboratory conditions. This affirms
the considerable potential of the VNUA116 strain for
applications in the production of biofertilizers for the
biological control of Panama wilt disease in banana plants.

Keywords: antifungal activity, banana plants, Fusarium
oxysporum f. sp. cubense, Panama wilt disease,
Streptomyces.

Classification numbers: 1.6, 4.6
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CP130487). Chung VNUA116 dugc chimg minh c6 kha
ning d6i khang manh véi ndm Foc Tr4 giy bénh héo rii
Panama trén cdy chudi [9]. Véi muc dich sir dung ching
VNUAL116 vao san xuat ché pham vi sinh phong trir bénh
héo rii Panama trén cay chudi thi viéc nghién clru va lua
chon dugc cac diéu kién 18n men téi wu ting kha nang khang
nam giy bénh Foc Tr4 c6 ¥ nghia thuc tidn cao. Day la
huéng di chinh cho nganh san xuat ché phdm vi sinh khi tac
nhan sinh hoc dugc sir dung dé quan 1y bénh dich dang dugc
quan tdm va 1a xu huéng phat trién néng nghiép an toan va
bén viing hién nay.

2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

Chung xa khuan Streptomyces sp. VNUA116 (ching
VNUAI116) va ching nam Fusarium oxysporum f. sp.
cubense Tropical Race 4 (Foc Tr4) gay bénh héo rii Panama
trén chudi dugc cung cip va luu giit tai Khoa Cong nghé
Sinh hoc, Hoc vién Nong nghiép Viét Nam.

2.2. Phwong phdp nghién ciru
2.2.1. Lva chon moi truong lén men thich hop

Chung VNUA116 duoc tién hanh 1én men trén 15 moi
truong khac nhau ¢ 30°C, téc do lic 200 vong/phut. Kha
nang khang ndm Foc Tr4 duoc dénh gia hang ngay tir ngay
thu 5 béng phuong phap khuéch tan trén dia thach cho dén
khi két thic thi nghiém [10]. Céc thi nghiém dugc lap lai 3
lan véi méi cong thirc. Chon moi truong thich hgp cho kha
ning khang nam cao nht.

Moi truong bao gom: Gause I (g/l: tinh bot tan-10;
K ,HPO,-0,5; MgSO,.7H,0-0,5; KNO,-0,5; NaCl-0,5;
FeSO,.7H,0-0,01; pH 7,2); Gause II (g/l: glucose-10;
pepton-5; cao thit-0,5; NaCl-5, pH 7,2); ISP-1 (g/1: trypton-5;
cao ndm men-3; pH 7), ISP-2 (g/l: cao ndm men-4; cao
malt-10; glucose-4; pH 7,3), ISP-3 (g/l: bt yén mach-20;
dung dich mudi vi lugng-1 ml; pH 7), ISP-4 (g/1: tinh bot
tan-10; K, HPO,-1; MgSO,.7H,0-1; NaCl-1; (NH,),SO,-2;
CaCO,-2; dung dich mudi vi lugng-1 ml; pH 7), ISP-5 (g/1:
L-asparagin-1; glyxerin-10; K.HPO,-1; dung dich mudi vi
luong-1 ml; pH 7), ISP-6 (g/l: pepton-10; cao nam men-
1; C6H8FeNO7-O,5; pH 7,0), Emerson (g/l: cao thit bo-4;
cao nam men-1; pepton-4; glucose-10; NaCl-2,5; pH 7,0),
Casein (g/I: tinh bt tan-10; casein-0,3; KNO,-2; K.HPO,
-2; NaCl-2; CaCO,-0,02; FeSO,.7H,0-0,01; pH 7), A-4
(g/l: glucose-10; bot dau tuong-10; NaCl-5; CaCO,-11; pH
7), YIM 61 (g/l: bot dau tuong-20; pepton-2; glucose-20;
tinh bot tan-5; cao ndm men-2; NaCl-4; K,HPO-0,5;
MgSO,.7H,0-0,5; CaCO,-2; pH 7.8), YIM 301 (g/l: tinh
bot tan-24; cao thit-3; cao nam men-5; pepton-3; glucose-1;
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CaCO,-4; pH 7), YIM 308 (g/l: glucose-10; cao thit-3;
pepton-3; tinh bot tan-20; cao ndm men-5; CaCO,-3; pH 7)
va YIM 310 (g/l: glucose-5; pepton-3; tinh bot tan-10; cao
nam men-3; CaCO,-2; NH,NO,-3; pH 7.2).

2.2.2. Anh huéng ciia nguon carbon

Sau khi lya chon dugc mdi trudong 1én men thich hop,
chung VNUA116 duoc nudi cdy trén moi truong co nguon
carbon 1a CB1 (tinh bdt tan 24 g/l + D-glucose 1 g/l),
D-glucose, D-mannitol, D-Sorbitol, D-xylose va xellulose
v6i ham lugng bang vai lugng carbon trong méi trudng ban
dau, cac thanh phan khéac trong méi truong khong thay doi.
Lén men ¢ 30°C, toc do lac 200 vong/phut. Kha ning khang
nam Foc Tr4 dugc danh gia hang ngay tir ngay thtr 5 bang
phuong phap khuéch tan trén dia thach cho dén khi két thuc
thi nghiém [10]. Mdi cong thirc thi nghiém duoc lip lai 3
lan. Lua chon ngudn cacbon cho vong khang nim cao nhat.

Tién hanh thay d6i ham lugng carbon trong méi trudng,
cac thanh phan khac khong thay d6i. Mdi cong thirc thi
nghiém duoc lap lai 3 lan. Lua chon ham luong carbon cho
vong khang nim cao nht.

2.2.3. Anh hudng cia nguon nito

Chung VNUAI116 dugc tién hanh 1én men trén moi
truong co nguén carbon va ham lugng carbon da duoc lya
chon. Thay thé ngudn nito 1a N1 (cao thit bd 3 g/l, cao ndm
men 5 g/l, pepton 3 g/), cao ndm men, cao thit bo, bot dau
twong, pepton VE‘E KNO, v6i ham lugng tuong duong V‘C')’i
nguon nito ban dau trong moi trudng co sd, cac thanh phan
khac khong thay ddi. Lén men ching VNUA116 & 30°C, toc
d6 lic 200 vong/phut. Kha nang khang nim Foc Tr4 dugc
danh gi4 hang ngay tir ngay thir 5 bing phuong phéap khuéch
tan trén dia thach cho dén khi két thic thi nghiém [10]. Mdi
cong thuc thi nghiém duoc 1ap lai 3 lan. Lua chon nguén
nito cho vong khang nim cao nhat.

2.2.4. Anh huong ciia pH va nhiét dé

Chung VNUA116 dugc 1én men trén moéi truong véi
ngudn carbon, ngudn nito thich hop cho hiéu qua khang
nam tét nhat, tién hanh thay doi pH tir 5, 6, 7, 8, 9 dén 10 &
diéu kién nudi cdy 30°C va nhiét d6 nudi cay 25, 30 va 35°C,
tbc do lac 200 vong/phit. Kha nang khang nim Foc Tr4
dugc danh gia hang ngay tir ngay thir 5 bang phwong phap
khuéch tan trén dia thach cho dén khi két thic thi nghiém
[10]. Mbi cong thirc thi nghiém duoc lap lai 3 lan. Lya chon
dugc pH va nhiét d6 cho vong khang nim cao nhat.

2.2.5. Xac dinh hoat tinh khang nam bang phirong phdp
khuéch tan trén dia thach

Chung VNUAI116 dugc nudi cay trén moéi truong kiém
tra ¢ cac diéu kién khac nhau (ngudn carbon, ngudn nito,
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nhiét do, pH), nuodi lic 200 vong/phut. Dich 1én men duoc
thu tir ngay nudi cdy thir 5, 1dy mau 1 lan/ngay cho dén khi
két thiic thi nghiém. Dich 1én men duoc ly tim 6000 vong/
phiit trong thoi gian 30 phut dé thu phan dich. Nho 50 pl
dich thu dugc vao mdi 18 trén dia thach PDA da duoc céy
trai 100 ul dich bao tir nAm Foc Tr4 (10 bao ti/ml). Cac dia
petri sau khi bo sung dich xa khuan dugc nudi & 30°C trong
thoi gian 5-7 ngay va do vong khang nim hinh thanh xung
quanh giéng thach [10].

2.2.6. Pdnh gid kha ndang khing ndm Fusarium
oxysporum f. sp. cubense Tropical Race 4 cua ching
VNUAI116 trong diéu kién in vitro

Céc diéu kién 1én men ti wu dugc lua chon tir céc thi
nghiém: ngudn carbon, ndng d6 carbon, ngudn nito, pH,
nhiét d6 nuoi céy. Tién hanh 1én men trén Bioreactor 5 lit,
tbc do khudy 200 vong/phut, luu luong cap khi 0,7 dm?
khoéng khi/lit moi truong/phit. Dich 1én men duogc ly tam
6000 vong/phut trong thoi gian 30 phat dé thu phan dich.
Nhé 50 pl dich thu duge vao mdi 16 trén dia thach PDA da
duogc cdy trai 100 pl dich bao tir nAm Foc Tr4 (10° bao tir/
ml). Céc dia petri sau khi bo sung dich xa khuan dugc nudi
¢ 30°C trong thoi gian 5-7 ngay va do vong khang nim hinh
thanh xung quanh giéng thach [10].

Mau d6i ching dwong duoc sir dung 1a 100ul dung
dich Ridomil gold 68WG (hoat chit: Metalaxyl M 40 g/l,
Mancozeb 640 g/1): 3 g/l.

Hiéu lyc khang ndm (%) = [(C - T)/C] x 100

trong d6: C 1a duong kinh tan nam cia di chimg am; T 1a
duong kinh tin nidm cua thi nghiém (d6i chimg duong, thi
nghiém véi chung VNUA116).

2.3. X Iy 56 liéu

S liéu thi nghiém duoc thu thap, xir Iy va vé biéu do
bang phdm mém GraphPad Prism 9. Két qua mdi thi nghiém
duoc thé hién 1a gia tri trung binh + d6 1éch chuan (SD) sau
ba lan lap lai ngﬁu nhién.

3. Két qua va ban luan

3.1. Lwa chon méi truong lén men thich hop doi véi
chiing xa khudn Streptomyces sp. VNUA116

Vi 15 loai moi truong 1én men dugce khao sat, chiing
VNUA116 phat trién va thé hién hoat tinh khang nam Foc
Tr4 & cac muc do khac nhau. Sau 8 ngay 1én men c6 7 loai
moi truong cod thé hién kha nang khang nam Foc Tr4 & cic
muc do khac nhau, d6 1a moi truong ISP-3, A-4, Emerson,
YIM 61, YIM 301, YIM 308 va YIM 310. Trong d6 moi
truong YIM 301 thé hién kha ning khang ndm vuot troi
(hinh 1).
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Hinh 1. Kha ning ¢ ché ndm Fusarium oxysporum f. sp. cubense
Tropical Race 4 cta ching xa khuan Streptomyces sp. VNUA116 trén cac
loai méi trweng khac nhau. (A) Kha nang khang ndm Fusarium oxysporum f.
sp. cubense Tropical Race 4 cua dich 1&n men chiing xa khuan Streptomyces
sp. VNUA116 tai ngay nudi thi 8 trén cac loai méi trwong khac nhau; (B) Kha
néng khang ndm Fusarium oxysporum f. sp. cubense Tropical Race 4 cla dich
1én men chiing xa khuan Streptomyces sp. VNUA116 theo thdi gian nudi cay
trén mai trwong YIM 301; (C) Vong khang ndm Fusarium oxysporum f. sp.
cubense Tropical Race 4 ctia dich 1én men ching xa khuan Streptomyces sp.
VNUA116 sau 8 ngay nudi cAy trén cac loai méi trudrng khac nhau.

Méi truong YIM 301 1a moi trudng tt nhat dbi véi ching
VNUA116 trong viéc hinh thanh hoat tinh khang ndm Foc-
Tr4. Kha ning khang ndm ctia ching VNUA116 xuét hién
tir ngay 1én men thir 7, mét di & ngay 1én men thtr 20 va dat
cao nhit & ngay 1én men thtr 8 véi duong kinh vong khang
nam 1a 16,33+0,58 mm. Pay ciing 1a méi truong hinh thanh
kha ning khang ndm sém nhat va manh nhat trong 15 méi
truong khao sat. Cong bo cua Y. Jiang va cs (2016) [11] cho
thdy, cac moi truong YIM 61, YIM 301, YIM 308 va YIM
310 déu c6 tiém ning ing dung trong 1én men xa khuan. Két
qué hinh 1 ciing cho thdy 4 méi truong nay déu thich hop
v6i 1én men ching VNUA116 va sinh hoat tinh khdng ndm
Foc Tr4. Nhung moi truong YIM 301 14 thich hop nhat. Do
d6, moi truong YIM 301 da dugce lya chon dé tién hanh cac
nghién ctru tiép theo.

3.2. Anh hwong cua ngqun carbon

Két qua khang nAm Foc Tr4 ciia chung VNUA116 cho
thiy ngudn carbon CB1 va D-glucose 14 thich hop v&i chiing
VNUAL16 trong viéc hinh thanh hoat tinh khang nam (hinh
2). Trong nghién ctru nay, hoat tinh khang nim xudt hién tir
ngay thtr 8 d6i v6i ca 2 ngudn carbon CB1 va D-glucose, mat
di vao ngay thir 18 ddi véi D-glucose va ngay thir 20 dbi véi
CBI1, hoat tinh khang nim dat cao nhat vao ngay thir 10 voi
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ca 2 ngudn carbon CB1 va D-glucose v6i duong kinh vong
khang ndm lan luot 14 20,3340,58 va 15,67+0,58 mm. Céc
ngudn carbon con lai (D-mannitol, D-xylose, D-sorbitol va
cellulose) chi giup chung VNUA116 ting vé sinh khdi ma
khong hinh thanh hoat tinh khang ndm Foc Tr4.

(©)

(A)

Puong kinh vong khang nim (mm)

38 S« ®© S o
o) o G\“°°$59,$°‘b\\0 ‘)‘ﬁ\e 9» w“\w OB\\&O

Ngudn Carbon

15 I

| I I

5 I
0

Thai gian nudi ciy trén ngudn carbon CB1 ( ngn)

B

(mm)

Puong kinh vong khing nim

Hinh 2. Kha néng trc ché ndm Fusarium oxysporum f. sp. cubense
Tropical Race 4 clia chung xa khuan Streptomyces sp. VNUA116
trén cac ngudn carbon khac nhau. (A) Kha ning khang ndm Foc
Tr4 cla dich 1&n men ching xa khuén Streptomyces sp. VNUA116
tai ngay nuéi thi 10; (B) Kha nang khang ndm Fusarium oxysporum
f. sp. cubense Tropical Race 4 cla dich 1&n men chiing xa khuan
Streptomyces sp. VNUA116 theo thoi gian trén ngudn carbon hén hop
CB1; (C) Vong khang ndm Fusarium oxysporum f. sp. cubense Tropical
Race 4 cla dich I&én men chiing VNUA116 tai ngay nudi cay 10.

Khi tién hanh thay d6i nong d6 tinh bot tan (10, 24, 30,
35,40 va 45 g/l) va glucose (1, 6, 11, 16, 21 g/1) trong ngudn
carbon hdn hop CBI thi két qua hinh 3 cho théy' khi ndng
do6 tinh bdt tan cang tang thi kha nang khang nam cang tang,
tuy nhién, thoi gian hoat tinh khang nam dat t6i da & nong
d6 tinh bot tan 40 g/l som hon cac ndng do khéc (tai ngay
thir 10). Nhung véi ngudn carbon 1a D-glucose thi nguoc lai
khi ndng d6 D-glucose cang tang thi hoat tinh khang nim t6i
da tang nhung khong nhiéu va thoi gian dat hoat tinh khéang
nam toi da hinh thanh cang mudn (tr ngay thw 11 dén ngay
thir 23). Theo S. Sanchez va cs (2010) [12] cong b trong
moi trudng chira hdn hgp cac ngudn carbon thi s& c6 ngudn
carbon duoc sir dung trudc va sir dung sau. Ngudn carbon
dugc sir dung dau tién s& gitp xa khuan sinh truéng nhung
chua tao ra chat khang sinh hodc rét it. Sau khi nguon carbon
thir nhat sir dung hét thi ngudn carbon “tdt thi hai” s& dugc
sir dung dé hinh thanh chat khang sinh [12]. Diéu nay giai
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Hinh 3. Kha ning trc ché nam Fusarium oxysporum f. sp. cubense Tropical Race 4 cua ching xa khuan Streptomyces sp. VNUA116 v&i
néng dé carbon khac nhau. (A) Kha nang khang ndm Fusarium oxysporum f. sp. cubense Tropical Race 4 ctia ching xa khuén Streptomyces
sp. VNUA116 nudi cay trén cac ndng do tinh bot tan khac nhau tai ngay nudi thir 10; (B) Kha ndng khang nam Fusarium oxysporum f. sp. cubense
Tropical Race 4 ctia dich Ién men chiing xa khuan Streptomyces sp. VNUA116 theo thoi gian trén tinh bot tan 40 g/l; (C) Kha néng khang ndm
Fusarium oxysporum f. sp. cubense Tropical Race 4 cla dich 1én men chlng xa khuan Streptomyces sp. VNUA116 nudi cy trén cac ndng do
glucose khac nhau tai ngay nudi thtr 11; (D) Kha nang khang ndm Fusarium oxysporum f. sp. cubense Tropical Race 4 ctia dich 1én men chiing xa

khuan Streptomyces sp. VNUA116 theo thdi gian trén D-glucose 1 g/l.

thich tai sao nong do glucose cang cao thi thoi gian hoat tinh
khang ndm dat t6i da cua Streptomyces sp. VNUA116 cang
mudn. Dong thoi, mot sé nghién ciru ciing chi ra ring ndng
d6 glucose 1am giam kha nang tong hop cac chit khang sinh
do e ché cac enzyme tham gia vao qua trinh ndy va c6
thé lién quan dén anh huong cua sinh truong 1én sinh tong
hop khang sinh [13]. Cac nghién ctru khéc ciing cong bd:
tinh bot tan 1a nguén carbon dé xa khuén su dung san sinh
nhiéu loai khang sinh nhu Streptomyces fradiae san sinh
ra Tylocin [14], Streptomyces kanamyceticus san sinh ra
Kanamycin [15], Streptomyces rimosus san sinh ra hoat chat
khang ndm [16] va Steptomyces noursei san sinh ra Nystatin
[17]. Do d6, chung toi di Iyra chon ngudn carbon hdn hop 1a
CBI (tinh bot tan 40 g/l + D-glucose 1 g/1) 1a thich hop nhat
tao hoat tinh khang nam t4i da v&i duong kinh vong khang
nam dat trén 22,5 mm & thoi gian sém nhat (10-11 ngay) dé
tién hanh cac nghién ctru tiép theo.

3.3. Anh hwéng ciia nguon nito

Trong nghién ctru ny, ngudn nito hdn hop N1 (cao thit,
cao nim men, pepton) vdi ty 16 3:5:3 g/l 1a ngudn nito t6t
nhét cho sinh téng hop hoat chit khang nim Foc Tr4 cua
chung VNUA116. Kha ning khang ndm xudt hién vao ngay

JHOAHOC . [

thir 7, mat di vao ngay 28 va hoat tinh khang nam dat t6i da
vao ngay 1én men thir 10 véi dudng kinh vong khang nam
dat 22,13+0,58 mm. Cao thit bo la nguén nito thich hop
sau N1 vé kha ning khang nam cua ching VNUA116. Kha
ning khang ndm Foc Tr4 ciia chung VNUA116 bat dau hinh
thanh vao ngay thir 6, mat di vao ngay thtr 28 va hoat tinh
khang ndm dat toi da tai ngay 1én men thir 12 v6i dudng
kinh vong khang nam dat 17,33+0,58 mm.

Véi bot dau tuong va cao ndm men mic du chung
VNUAL16 c¢6 sy gia ting vé sinh khdi nhung kha ning hinh
thanh hoat tinh khang nim Foc Tr4 1 khong nhiéu. Déi véi
mdi truong st dung pepton va KNO, thi chung VNUA116
khéng hinh thanh hoat tinh khdng nam (hinh 4). Diéu nay
c6 thé thay rang, khi nguon nito 14 cac chat riéng 1é 1a khong
thich hop cho sinh chit khang ndm ddi v6i ching VNUA16.
Két qua nay ciing phu hop v6i cong bd cia M.D. Young va
cs (1985) [18] khi sir dung ngudn nito riéng 1¢ hodc nito vo
co lam giam kha ning sinh tong hop hoat chit khang nam.
Trong tit ca cac ngudn nito duoc khao sat Iya chon N1 (cao
thit, cao ndm men, pepton) véi ty 1& 3:5:3 g/I 1a ngudn nito
thich hop nhat d6i v6i chung VNUA116 cho muc dich sinh
tong hop hoat chit khang nim.
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Hinh 4. Kha néng trc ché ndm Fusarium oxysporum f. sp. cubense
Tropical Race 4 clia chung xa khuan Streptomyces sp. VNUA116
nudi cay trén cac ngudn nito khac nhau. (A) Kha néng khang ndm
Fusarium oxysporum f. sp. cubense Tropical Race 4 cua dich 1én
men chiing xa khuan Streptomyces sp. VNUA116 tai ngay nudi cay
thr 11; (B) Kha n&ng khang ndm Fusarium oxysporum f. sp. cubense
Tropical Race 4 cua dich I1én men chiing xa khuan Streptomyces sp.
VNUA116 theo thoi gian nuéi cdy trén ngudn nito N1; (C) Vong khang
n&m Fusarium oxysporum f. sp. cubense Tropical Race 4 cua dich 1&n
men chling xa khuan Streptomyces sp. VNUA116 tai ngay nudi cay 11.

3.4. Anh hwong ciia pH

pH ciia moi truong khong chi anh huong dén sy sinh
truong, phat trién cta xa khuan ma con anh hudng toi qua
trinh sinh tong hop chat khang nam. Céc két qua nghién ctru
hinh 5 cho thay, ching VNUA116 c¢6 thé sinh truéng va sinh
tong hop hoat chat khang nim Foc Tr4 trong khoang pH rong
tir pH 5-10. O moi truong ¢ pH 5-6 1a méi truong axit di G
ché sy hinh thanh hoat tinh khédng nam, do d6 thoi gian xuat
hién kha nang khang ndm mudn (sau 10 ngay lén men) va
duong kinh vong khang nam dat toi da thap 1an luot 13 13 va
19+0,58 mm sau 15 va 16 ngay. Voi pH7, chung VNUA116
xuét hién kha nang khang nam sém nhat ngay tir ngay thir 7
va duong kinh vong khang ndm dat cao nhét 1a 23, 33+0,57
mm ¢ ngdy thir 10. Vi pH 8, chung VNUAL16 xuét hién
kha nang khang nam sém nhat tir ngay thtr 8 va dudng kinh
vong khang nam dat cao nhét 1a 22,03+0,52 mm & ngay thir
13. Khi pH tang 1én (pH 9-10) thi thoi gian xut hién kha
ning khang nim mudn hon, thoi gian duy tri kha nang khang
nam kéo dai hon. Diéu nély ¢6 thé do chung VNUA116 da tao
thanh cdc axit hiru co gitip can bang pH cua moi truong nudi
cay, tao dleu kién thuan lgi cho xa khuan nay sinh ra céc chat
khang ndm. Diéu nay co thé ly giai tai sao pH ting kéo theo
ving Uc ché tbi da xuét hién muon.
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Hinh 5. Kha ning trc ché ndm Fusarium oxysporum f. sp. cubense
Tropical Race 4 clia ching xa khuan Streptomyces sp. VNUA116
nudi cdy & pH khac nhau. (A) Kha nang khang ndm Fusarium
oxysporum f. sp. cubense Tropical Race 4 cua dich 1én men chiing
xa khuan Streptomyces sp. VNUA116 tai ngay nuéi thir 10; (B) Kha
nang khang ndm Fusarium oxysporum f. sp. cubense Tropical Race
4 cta dich Ién men ching xa khuan Streptomyces sp. VNUA116 theo
thoi gian nuéi cy tai pH 7; (C) Vong khang ndm Fusarium oxysporum
f. sp. cubense Tropical Race 4 cla dich I1én men ching xa khuan
Streptomyces sp. VNUA116 tai ngay nudi cay 10 va 13.

Theo cong bd ciia 1. Charousovéa va cs (2015) [19], xa
khuan dugc biét dén 1a loai ¢6 kha ning sinh truong trong
mdi truong co khoang pH 6,5-8,0 (tir trung tinh t6i kiém) 1a Iy
tuong cho su phat trién. N. Salaria va cs (2021) [20] ciing chi
ra rang, pH ban dau ciia moi trudng san xuét anh huong truc
tlep dén qua trinh sinh tong hop cac hoat chét sinh hoc cua xa
khuan. Tai pH 7, kha ning trc ché nim dat cao nhat, dong thoi
thich hop v6i san xudt cac hoat chat bac hai [20]. Do d6, pH 7
dugc lya chon cho cac nghién ctru tiép theo vo1 muc dich sinh
tong hop hoat tinh khang nam cuia ching VNUA116.

3.5. Anh hwéng ciia nhiét dj

Trong nghién ciru nay, 30°C 14 nhiét d6 téi wu cho thich
hop véichung VNUAT116 téng hop hoat tinh khang nam cta
chung VNUAL16. O nhiét 6 30°C, cac hoat tinh khéang ndm
xuét hién som nhit (ngay thir 7) va dat t6i da vao ngay thir
11.0 nhi¢t do 25°C, hoat tinh khang nadm xudt hién mudn
hon khi [én men & nhié¢t d§ 30°C (ngay thu 8).Vdi nhiét do
35°C hoat tinh khang nim xuét hién sém (ngay thtr 7) nhung
yéu hon khi nuéi cay ¢ 30°C (hinh 6).

Céc cong bd trude day cho thdy nhiét d6 1én men tdi uu
cho sinh truong ctia xa khuan 1a 30°C. C. Singh va cs (2017)
[8] ciing dad cong bd 30°C 1a nhiét do thich hop cho sinh
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Hinh 6. Kha nang (rc ché ndm Fusarium oxysporum f. sp. cubense
Tropical Race 4 cta chiing xa khuan Streptomyces sp. VNUA116
nudi cdy & cac nhiét dd khac nhau. (A) Kha nang khang nim
Fusarium oxysporum f. sp. cubense Tropical Race 4 cla dich Ién men
chiing xa khuan Streptomyces sp. VNUA116 tai ngay nudi thir 11; (B)
Kha ndng khang ndm Fusarium oxysporum f. sp. cubense Tropical
Race 4 cla dich Ién men chling xa khuén Streptomyces sp. VNUA116
theo thoi gian nuéi cay & nhiét d6 30°C; (C) Vong khang ndm Fusarium
oxysporum f. sp. cubense Tropical Race 4 cua dich Ién men chiing xa
khuan Streptomyces sp. VNUA116 tai ngay nuéi cay 10, 11 va 12.

truong va tong hop cac chit khang sinh cua Streptomyces
spp.. Hay nhu cong bd cta S. Bundale va cs (2015) [21]
cho théy nhiét d 1én men t6i wu dé san xut cac chit khang
nam 1a 30°C. Két qua nghién ctru nay phu hop voi cong bd
cua cac nghién ctru trudc day. Do do, nhiét do 1én men 30°C
duoc lya chon cho cac nghién ctru tiép theo.

3.6. Pdnh gid kha nding khdng ndm Fusarium
oxysporum f. sp. cubense Tropical Race 4 trong diéu ki¢n
in vitro

Tién hanh 1én men thir nghiém trén Bioreactor 5 lit v&i
cac diéu kién vé thanh phan moi truong, diéu kién nudi ciy
nhu bang 1 d danh gi4 hoat tinh khang ndm Foc Tr4.

Két qua hinh 7 cho thdy, véi cac thanh phan moi
truong va diéu kién 1én men t6i wu duoc lua chon, ching
VNUA116 da thé hién kha ning sinh chat khang nim véi
duong kinh vong khang nim dat cuc dai 30,67+0,58 mm
tuong duong voi hi¢u luc khang ndm dat 93,20% sau 11
ngay. Két qua nay twong duong véi ddi ching duwong khi
sir dung Ridomil gold 68WG (hoat chit: Metalaxyl M: 40
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Bang 1. Cac yéu t6 1én men t6i wu dé nudi cdy ching xa khuan
Streptomyces sp. VNUA116.

Yéu tb Pon vi tinh S6 lwong
Moéi truong khoang - YIM 301
Nguon C
Tinh bdt tan g/l 40
D-glucose g/l 1
Ngudn nito
Cao thit g/l 3
Cao ndm men g/l 5
Pepton g/l 3
Nhiét do C 30
pH - 7
Thoi gian ngay 10
(A) (B)

Hinh 7. Kha nang (rc ché ndm Fusarium oxysporum f. sp. cubense
Tropical Race 4 clia ching xa khuan Streptomyces sp. VNUA116
trong phong thi nghiém. (A) Di chirng dwong (thubc Ridomil gold
68WG); (B) Vong khang ndm Fusarium oxysporum f. sp. cubense
Tropical Race 4 cla dich 1&n men chiing xa khuan Streptomyces sp.
VNUA116.

g/l, Mancozeb: 640 g/l) voi nong do 3 g/l khi thir nghiém
trong phong thi nghiém. Theo cong b ctia L.T. Tuong va cs
(2019) [22] ciing cho thiy, st dung chit khang sinh Ridomil
gold 68WG v&i ndng do 3 g/l c6 kha ning wre ché ndm Foc
1én dén 93,75%. Nghién ctru niy c6 y nghia thuc tién trong
viéc kiém soat bénh cay trong do ndm F oxysporum giy ra
trong ndng nghiép do viéc sir dung thude diét nAm hoa hoc
khong dugc khuyén khich st dung do c¢6 nhiéu bat lgi cho
hé sinh thai.

4. Két luan

YIM 301 1a moi truong 1én men thich hop ddi véi
chung xa khudn Streptomyces sp. VNUA116 dé ting kha
ning khang nam bénh Fusarium oxysporum f. sp. cubense
Tropical Race 4 gy bénh héo rii Panama trén cdy chudi.
Vé6i ngudn carbon két hop CBI (tinh bot tan 40 g/l +
D-glucose 1 g/l) va ngudn nito két hop N1 (cao thit bo 3
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g/l, cao nam men 5 g/1, pepton 3 g/l), hoat tinh khang nam
Foc Tr4 cua ching VNUA116 xuét hién som nhat & ngay
[én men tht 7 va duong kinh vong khang nam dat cuc dai
30,67+0,58 mm sau 10 ngay 1én men trong diéu kién khudy
200 vong/phut, luu lwong cap khi 0,7 dm®khong khi/lit moi
treong/phut ¢ nhiét d6 30°C va pH 7.

Hoat tinh khang ndm Foc Tr4 ciia chung VNUA116
dugc xac dinh trong duwong véi thue khang ndm Ridomil
gold 68WG vé6i ndng do 3 g/l c6 kha ning e ché Fusarium
oxysporum trong diéu kién in vitro t6i 93,20%.
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