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Tém tit. Bénh than the do ndm Colletotrichum sp. 1a bénh gay hai phé bién trén xoai sau thu hoach. Trong
nghién ctu nay, chuing xa khuédn Streptomyces murinus NARZ duoc st dung d€ danh gia kha ning khang
nam Colletotrichum gloeosporioides D3 duoc phan lap tir qua xoai nhiém bénh than thu thong qua dwong kinh
tan nam ¢ diéu kién in vitro. K&t qua cho thay, dich ngoai bao ctia chung xa khuan S. murinus NARZ & ty 1é
tlr 20-50% c6 téc dung khang nadm C. gloeosporioides D3 t6t hon mau bd sung thudc diét nim Nystatin
(10 pg/mL) hay khang sinh Erythromyecin (30 pg/mL) trong méi treong PDA, va dat hiéu luc ttc ché'74,46%
O ty 1€ 50%. Kha nang khang nam C. gloeosporioides D3 ctia dich ngoai bao chung xa khuan S. murinus NARZ
duy tri khi x& ly ¢ nhiét d6 tie 30 °C dén 121 °C va pH tix 3 dén 9. Dich ngoai bao ctia chung xa khuan S.
murinus NARZ duwoc xtt 1y ¢ 30 °C va pH =5 ¢6 tac dung khang nam C. gloeosporioides D3 tot nhat.
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Abstract. Anthracnose, caused by Colletotrichum spp., is among the most prevalent postharvest diseases
affecting mango fruit. In this study, the strain Streptomyces murinus NARZ was used to assess its antifungal
efficacy against Colletotrichum gloeosporioides D3, which was isolated from mango fruit infected by

anthracnose, by measuring the fungal colony diameter in vitro. The results demonstrated that cell free
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culture of S. murinus NARZ, at ratio ranging from 20% to 50%, exhibited a superior antifungal effect against
C. gloeosporioides D3 in PDA medium, achieving a 74.46% inhibitory effect at the ratio of 50%, surpassing the
performance of Nystatin (10 pug/mL) or Erythromycin (30 pg/mL). The antifungal ability of cell free culture
of S. murinus NARZ against C. gloeosporioides D3 is maintained when treated at temperatures from 30 °C to
121 °C and pH from 3 to 9. Cell free culture of S. murinus NARZ treated at 30 °C and pH = 5 has the best
antifungal effect against C. gloeosporioides D3.
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1  Datvan dé

Xoai (Mangifera indica L.) la mot loai qua cén nhiét d6i c6 huong vi thom ngon, gia tri dinh
dudng cao va la ddi tuong cd tiém niang xuat khau 1én. Tuy nhién xoai rat dé& hu hong do vi
khuédn, ndm moc gay hai tir d6 anh hudng dén nang suét va chat lwgng qua sau thu hoach. Trong
d6, bénh than thu do ndm Colletotrichum spp. la bénh sau thu hoach pho bién & nhiéu vung trong
xoai 0 Viét Nam va trén thé gidi, nhat 1a trong mua mua c6 d6 am va nhiét do cao [1]. Bénh than
thue thuwong xam nhiém va duy tri trang thdi tiém an tir giai doan cay ra hoa, trén bé mit qua non,
phat trién manh ¢ giai doan thu hoach, bao quan va véan chuyén. Hién nay, d€ khong ché bénh
than thu phat trién trén xoai sau thu hoach, bén canh xt ly dwoc khuyén céo trude thu hoach
bang cac loai thudc diét ndm thi viéc stt dung cac hoat chat sinh hoc tit vi sinh vat nhuw la giai

phap kiém sodt thay thé tac nhan gay bénh do ndm sau thu hoach day trién vong [2].

Trong s6 cac tac nhan kiém soat sinh hoc, xa khuan Streptomyces spp. duoc thira nhan rong
rai nho kha ning san xuat khang sinh, hoat chat khang ndm, enzyme (chitinase, glucanase,
proteinase) va cac chat chuyén hoa c6 hoat tinh sinh hoc khéac gitip e ché sy phat trién cua vi
sinh vat gay bénh thuc vat va an toan khi xt ly trén trai cay va rau qua [3, 4]. Chinh nhitng dac
diém khac biét nay da c6 nhiéu nghién cttu theo hudng st dung xa khudn Streptomyces spp. nhu

nhitng tac nhan d6i khang tng dung trong bao vé cay trong, trc ché bénh sau thu hoach [5, 6].

Két qua ban dau cua chung tdi cho thdy, ching xa khuan S. murinus NARZ duoc sang loc
tte 56 chung Streptomyces sp. phan lap tx dat ¢ cac vung khac nhau & mién Trung c6 hoat tinh
khang ndm dang ké trén d6i twong chung ndm C. acutatum gay bénh than thw dién hinh trén qua
thanh long [7]. Dich ngoai bao tit chung xa khuan S. murinus NARZ véi nong d6 thap cho thay
kha nang ttc ché&'rd rét sy sinh treong nam bénh than thu trong mai treong nhan tao PDA. Tuy
nhién, viéc danh gia kha nang khang nam cta chung xa khuan S. murinus NARZ & diéu kién in
vitro trén d6i tuong ndm bénh than thu chua khao sat day du cac diéu kién moi treong xte ly dich

ngoai bao khac nhau lam co so cho viéc danh gia kha nang khang nam ¢ diéu kién in vivo.

Trong bai bao nay, chung toi trinh bay két qua phéan lap va dinh danh chung ndm C.
gloeosporioides sp. gay bénh than thw trén qua xoai st dung lam ddi twong nghién ctru. Pong thoi
danh gia anh huong cta cac yéu td dén hiéu qua khang ndm cta dich ngoai bao chung xa khuan
Streptomyces murinus NARZ & diéu kién in vitro d6i voi chung nam Colletotrichum sp. gdy bénh

than thu trén qua xoai.
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2 Vatliéu va phuwong phap nghién cttu
21  Vatliéu nghién citu

Mau qua thudc gidng xoai vo day LD12 c6 vét bénh than thu dién hinh dwoc thu thap &
cac cho trén dia ban thanh phé Hué. Chung xa khuan S. murinus NARZ duoc cung cap boi phong
thi nghiém Vi sinh Khoa Co khi va Cong nghé, Dai hoc Nong Lam, Dai hoc Hué.

2.2 Phuwong phdp nghién cttu
Phan 13p, dinh danh ndm C. gloeosporioides giy bénh than thw hai xoai

Moi truong PDA (Potato Dextrose Agar, dich chiét ctia 250 g khoai tay, 20 g dextrose, 20 g
agar, 1 lit nudc) duge stt dung d€ phan 1ap ndm moc tir vét bénh than thuw dién hinh trén xoai.
Khuén lac thuan chung nam C. gloeosporioides dwgc t1 & 28 + 2 °C trong 5-7 ngay. Dya vao hinh thai
va mau sic khuén lac, dic diém bao t& khi soi dwdi kinh hién vi so véi doi ching [8], so bd tuyén
chon ra ching ndm gay bénh than thu trén xoai nghi ngo la C. gloeosporioides. Chung nam nghi ngo
C. gloeosporioides dugc tién hanh dinh danh bang phuong phép khuéch dai, giai trinh tw gene ma
hoa 28S rRNA boi Vién Cong nghé ADN & Phan tich Di truyén (Genlab) Ha N¢i. So sanh trinh
tw thu duoc véi cac trinh tw loai tong tw trén ngan hang gene bang cong cu BLAST (NCBI) [9].

Phwong phap thu dich néi tir canh treong nudi cdy ctia ching xa khudn S. murinus NARZ

Chung xa khuan S. murinus NARZ duoc nuodi cay trén dia thach sau 8-10 ngay 628 +2 °C,
thu bao tir vao dng eppendorf cé chira san nwdc mudi sinh 1y tiét trung. Huyén phu bao te
(100 pL) duwoc nudi cdy trong 100 mL mdi truong ISP-3 ¢ lac (180 vong/phut) & nhiét do
28 +2 °C trong 7 ngay. Dich nudi cay duoc ly tam lanh (10.000 vong/phut) ¢ 4 °C trong 15 phut, loc
qua mang loc ¢ kich thuedc 0,2 pm [10]. Phan dich ngoai bao (CFS - cell free supernatant) dwoc

dung dé xac dinh kha nang khang nam cta chung xa khuan S. murinus NARZ da chon.

Xac dinh anh huong cua ty 1é CFS tir nudi ciy ching xa khuan S. murinus NARZ dén sy phat

trién ctia chung ndm C. gloeosporioides

Anh huong ctia CFS tir nudi cdy chung xa khudn S. murinus NARZ dén sy phat trién cta
nam bénh C. gloeosporioides dugc xac dinh thong qua dwong kinh tan ndm theo phuwong phép cta
Al-Hetar va dong tac gia [11]. Sau khi thanh trung, moéi truong PDA duoc lam ngudi dén
40-50 °C, b6 sung dich CFS cua chung xa khuan S. murinus NARZ véi cac ty 1é khac nhau theo
thé tich va tién hanh d6 dia Petri (duwong kinh 9 cm) véi cung mot thé tich (18 mL). Tan ndm c6
kich thudc 2 mm? cat ra tir ria dia khuan lac ndm C. gloeosporioides thuan (nuoi 7 ngay & 28 + 2 °C)
duoc ddt vao tam cac dia moi treong PDA da chuan bi san. Thi nghiém dwgc thuc hién véi 8 cong
thike (1 d61 chiing (DC) 0% CFS; 1 PC c6 bd sung khang sinh Erythromycin nong d6 30 pg/mL; 1
DC c6 b6 sung thudc diét ndm Nystatin nong d6 10 ug/mL, va 5 cong thirc thi nghiém (TN) voi
cac ty lé CFS: 10%, 20%, 30%, 40% va 50%. Moi cong thirc 1a mot dia va 1ap lai 3 lan. Cac dia duoc
1 628 +2 °C, theo doi va do dwong kinh tan nam (DKTN), 2 ngay/lan.
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Hiéu lyc tic ché dwge xac dinh theo ty 1€ phan tram (%) tc ché tdc d) phat trién ctia duong
kinh tan ndm PIRG % (Percentage Inhibition of Radial Growth).

(R1—R2)X100

PIRG (%) = 1)

trong dé: Ri 1a duong kinh tan ndm ¢ cdng thize DC, Rz 1a duong kinh tan ndm & cdng thie TN.

Xac dinh anh hudéng ctia nhiét d¢ xit ly CFS ctia chting xa khuidn S. murinus NARZ dén sy phat
trién ctia chung nam C. gloeosporioides

CFS cua chung xa khuan S. murinus NARZ & ty 1& c6 kha nang khang nam t6t nhat duoc
diéu chinh vé pH = 7. Tién hanh t CFS ¢ c4c nhiét dd khac nhau trude khi dugce bd sung vao moi
treong PDA va d6 dia Petri twong tu nhu trén. TN duoc thue hién véi 5 cong thiee (1 BC véi 0%
CFS, va 4 cong thitc TN v6i CFS duoc t ¢ cac nhiét d6 30 °C, 60 °C, 90 °C va 121 °C trong 15 phtt.
Nuoi cac dia ¢ 28 +2 °C, do PKTN 2 ngay/lan.

Xac dinh 4nh hwéng ctia pH xt 1y CFS ctia chting xa khudn S. murinus NARZ dén sy phat trién
ciia ching ndm C. gloeosporioides

CFS cua chung xa khuan S. murinus NARZ & ty 1é c6 kha ndng khang nam t6t nhat duoc
diéu chinh pH ¢ cac mttc khéc nhau bang NaOH 1N va HCl 1N v6 triing trong vong 1 gid & nhiét
d6 phong. Tién hanh b6 sung vao mdi treong PDA va danh gia anh huong caa CFS dén su phat
trién ctia chung ndm C. gloeosporioides twong tw nhuw trén. TN dwoc thuc hién véi 8 cong thue (1
DC v6i 0% CFS, va 7 cdng thirc TN v6i CFS duoc diéu chinh ¢ cac mte pH 1a 3; 4; 5; 6; 7; 8 va 9).
Nuoi cac dia ¢ 28 +2 °C, do PKTN 2 ngay/lan.

2.3  Phuong phap xtt 1y s8 liéu

Két qua thi nghiém dwgc phan tich phwong sai ANOVA mot nhan t& (one-way ANOVA)
va so sanh céc gia tri trung binh bang phuong phap DUNCAN (Duncan’s Multiple Range Test)
trén phan mém thong ké SAS, phién ban 9.13.

3 K&t qua va thao luan
3.1 K&t qua phan lap, dinh danh ndm giy bénh than thw hai xoai

Sau 7 ngay 1 cac mau xoai c6 vét bénh dién hinh ¢ 28 + 2 °C, két qua phan 1ap budc dau thu
duoc 4 chung ndm khac nhau ky hiéu la D1, D2, D3, D4. Tién hanh quan sat dai thé va vi thé trén
moi treong PDA va so sanh véi chung nam C. gloeosporioides ddi chiing theo mo ta cia Snowdon
[12] va Vii Triéu Man [2]. Trong d6, chting D3 c6 mtic twong ddng cao nhat vé hinh thai, mau sac
khuan lac ciing nhu dédc diém sinh bao ttr. Trén moi treong PDA, tan ndm moc déu, xop phong c6
mau nau xam ¢ gitta va mong dan mau tréng dom cam nhat ¢ phan ria khuan lac. Soi ndm phan
nhanh, bao ti hinh tru dau hoi tii, cuéng hep trong suét, khong c6 vach ngan hinh trén cac canh
bao t&t phan sinh hinh tru trong (Hinh 1).
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Hinh 1. Hinh théi tan ndm ching D3 phan 14p trén méi truong PDA va bao tt phén sinh

Chting ndm mdc D3 duoc dinh danh bang phuwong phap giai trinh tw mot phan gene ma

hoa cho tiéu phan ribosome 28S (285 rRNA) va so sanh mtc d6 twong dong gitra cdc doan gene

v6i dir liéu da cong bd trong ngan hang gene thong qua cong cu BLASTn. Két qua cho thay trinh
tw gene ctia chung D3 tuong ddng 100% véi chiung C. gloeosporioides CBS127555 (Hinh 2). Do d6,

ching t6i xac dinh dugc chiing ndm D3 thudc loai C. gloeosporioides va ky hiéu la C. gloeosporioides

D3.

3.2
ctia ndm C. gloeosporioides D3

Anh huéng ty 1& CFS tit nudi ciy ching xa khuén S. murinus NARZ dén sg phat trién

Anh hudng ty 1 CFS tir nudi cdy chiung xa khudn S. murinus NARZ dén sy phat trién cta

ndm C. gloeosporioides D3 trén mdi treong PDA thong qua hiéu luc trc ché' (%) su phét trién DPKTN

duoc thé hién qua Bang 1 va Hinh 3.
Sequences producing significant alignments

select all 100 sequences selected

Description
v

Colletotrichum glogosporioides culture CBS:127555 strain CBS 127555 large subunit ribosomal RNA gene, parti.

Colletotrichum gloeosporioides cutture CBS:125353 strain CBS 125353 large subunit ribosomal RNA gene, parti.

Colletotrichum sp. 1 NVL-2017 genomic DNA sequence contains 283 rRNA gene

Colletotrichum gloeosporioides isolate G10._Contig_consensus_sequence intemal transcribed spacer 1, partials..

Colletotrichum gloeosporioides isolate F4._Contig_consensus_sequence internal transcribed spacer 1, partial se...

Download ¥  Selectcolumns ¥ Show | 100Y | @
GenBank  Graphics  Distance tree of results ~ MSA Viewer
Max Total Query E Per  Acc
Scientific Name Accession
v Score Score Cover value Ident  Len
v v v v v v
Coletotrichum gl.. 948 948 100% 00 100.00% 897 MH876003.1
Coletotrichum gl.. 948 948 100% 00 100.00% B899 MH875028 1
Coletotrichums... 948 948 100% 00 100.00% 890 L1965982.1
Coletotrichum gl.. 948 48 100% 00  100.00% 1078 OP510138.1
Coletotrichum gl.. 948 948 100% 0.0  100.00% 1078 OP5101234

Hinh 2. Két qua so sanh trinh ty nucleotide ctia doan gene 28S rRNA ctia chung D3 va trinh tw nucleotide

cong bd trén ngan hang gene theo co s dir liéu ctia NCBI
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Bang 1. Anh huong ty 1& CFS tit nudi cay chiing xa khuén S. murinus NARZ dén hiéu luc tc ché (%) su

phat trién ctia ndm C. gloeosporioides D3

Hiéu lyc e ché (%)

Nong do CFS (%)
3 ngay 5 ngay 7 ngay
0 0,00+ 0,00 0,00 + 0,00 0,00+ 0,00
10 29,84+ 0,70 25,92+ 0,36 21,18+ 0,38
20 68,1444+ (0,83 63,0045+ 0,28 47,994+ 0,32
30 77,694+ 0,23 70,61+ 0,36 62,36°C+ 0,64
40 82,5204+ 0,62 75,838+ 0,37 66,81°¢+ 0,24
50 90,3274+ 0,41 82,2678+ 0,41 74,46° + 0,62
Erythromycin

16,882+ 0,62 14,0388+ 0,43 10,218+ 0,36

(30 pg/mL)

Nystatin

33,47°A+ 0,41 31,158+ 0,52 28,54+ (0,55

(10 pg/mL)

Chii thich: Céc gid tri trung binh hiéu luc tic ché theo ¢t 6 cung chit cai in thuong la khong sai khac
c6 y nghia (p < 0,05). Céc gid tri trung binh hiéu luc e ché€'theo hang c6 cung chit cai in hoa la khong

sai khéc cd y nghia (p <0,05).

Két qua nghién cttu 6 Bang 1 cho thay, hiéu luc ttc ché sy phat trién caa nam C.
gloeosporioides D3 tang khi tang ty 1é CFS trong moi truong PDA va giam dan theo thoi gian nu6i
cay. Sau 7 ngay theo doi, hiéu luc tic ché€' & cac cong thiec TN bd sung CFS véi ty 1é 20-50% cao
hon so v6i BC (b6 sung khang sinh Erythromycin néng d6 30 pg/mL hodc b sung thudc diét
nam Nystatin nong d6 10 ug/mL) va dat hiéu luc tic ché dat cao nhat (74,46%) & ty 1& CFS 50%.
Két qua nghién cttu cling cho thdy, viéc b6 sung khang sinh Erythromycin (30 pg/mL) vao moi
treong PDA cho hiéu lwc tic ché'su phat trién ctia ndm C. gloeosporioides D3 thap nhat so voi thudc

diét ndm Nystatin (10 pug/mL), chi dat 10,21% sau 7 ngay nudi cay.

Anh huoéng ctia ty 1&é CFS dén kha ning khang ndm bénh cta céc chung xa khudn
Streptomyces cting da dugc khao sat trong mot s6 nghién ctru. Trong mot khao sat kiém soat nam
C. gloeosporioides gay bénh than thu trén cao su bang dich nudi cay tir xa khuéan S. deccanensis cho
thdy, o ty 16 10% c6 kha nang tic ché& cao voi C. gloeosporioides va C. musae, v6i hiéu luc tee ché’lan
luot 1a 87,4% va 88,9% [13]. Bén canh d6, khi nghién cttu vé hiéu qua kiém soat sinh hoc cta dich
ngoai bao tir xa khuan S. philanthi RL-1-178 va acetic acid trén d6i twong ndm Penicillium digitatum
gay bénh mdc xanh trén cam trong diéu kién in vitro va in vivo cho thay, hiéu qua trc ché cta dich
ngoai bao RL-1-178 ¢ cac ty 1é khac nhau ty 1€ thuan véi hiéu luc tie ché'su phét trién cua soi ndm
P. digitatum. Nam P. digitatum bi ttc ché phat trién hoan toan khi ty 1é dich ngoai bao RL-1-178 &
2,5mL/10 mL PDA (25%) [14].
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Erythomycin Nystatin 0% 10%
(30 pg/mL) (10 pg/mL)

20% 30% 40% 50%

Hinh 3. Anh hudng ty 1& CFS tir nudi cdy chung xa khudn S. murinus NARZ dén su phat trién ciia ndm
C. gloeosporioide D3 sau 7 ngay trén mdi truong PDA

Két qua nghién cttu ctia Prapagdee va dong tac gia [15] ciing chi ra réng véi ty 16 20% dich
nudi cay xa khuan S. hygroscopicus c6 kha nang trc ché su phét trién cua C. gloeosporioides va
Sclerotium rolfsii. Trong khi d6, dich CFS tit nu6i cay chung xa khuan S. pulcher va S. canescens &
ty 1& 80% tic ché dang ké sw phat trién cta Fusarium oxysporum f. sp., Verticillium alboatrurn va
Alternaria solani [16]. Nhu vay, két qua TN khang ndm C. gloeosporioides D3 ctia chting tdi bang
CFS cua chung xa khuan S. murinus NARZ trén méi truong PDA thu dugc hoan toan phu hop

v6i cac nghién cttu kha nang khang nam cua xa khuan Streptomyces ctia cac tac gia da cong bo.

Can ct vao két qua nghién cttu trén, ching tdi chon ty 1€ 50% dich CFS tir nudi cay chung

xa khuan S. murinus NARZ cho cac thi nghiém tiép theo.

3.3  Anh hwong cta nhiét d6 x@ 1y dich CFS ctia chiing xa khudn S. murinus NARZ dén sw

phat trién cia ndm C. gloeosporioides D3

Két qua danh gia anh huong ctia nhiét d¢ xw ly dich CFS cta chung xa khudn S. murinus
NARZ dén sy phat trién cua nam C. gloeosporioides D3 dwgc trinh bay ¢ Bang 2.

Két qua nghién cttu cho thay, nhiét d6 xtit ly CFS ¢ anh hudng nhat dinh dén kha nang e
ché phat trién cta chung xa khuan S. murinus NARZ dén nam C. gloeosporioides D3 thong qua
DKTN trong mdi trrong PDA. Nhiét d6 xtt Iy CFS cang cao, kha nang ttc ché phat trién nam bénh
cua chiung xa khuan S. murinus NARZ cang giam ¢ tat ca cac thoi diém theo doi. Tuy vay sau 7
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Bang 2. Anh hudng ctia nhiét 6 xtt ly CFS ctia chting xa khuan S. murinus NARZ dén sy phét trién ctia

chung ndm C. gloeosporioides D3

Puong kinh tin nAim (mm)

Nhiét do (°C)

3 ngay 5 ngay 7 ngay
30°C 2,3744+ 0,37 3,834+ 0,26 4,774¢+ 0,48
60°C 3,234+ 0,16 4,73+ 0,15 6,23+ 0,22
90°C 4,004+ 0,18 5,67%5+ 0,22 7,03*¢+ 0,16
121°C 10,0024+ 0,20 22,6738+ 0,29 29,77¢+ 0,25

Chii thich: Céc gia tri trung binh duong kinh tan ndm theo cft ¢ cung chir ci in thuong la khong sai
khac ¢6 y nghia (p < 0,05). Cac gia tri trung binh duong kinh tan ndm theo hang cé cling chit céi in
hoa la khong sai khac c¢6 y nghia (p <0,05).
ngay nudi cay, ¢ nhiét dd xi ly 121 °C, CFS ctia chung xa khuan S. murinus NARZ van cho biéu
hién khang nam C. gloeosporioides D3 tuong ting voi DPKTN dat dwoc 1a 29,77 mm, thdp hon so

v6i DC. Diéu nay chiing to, cac hoat chat khang nam C. gloeosporioides D3 ctia chtiing xa khudn S.
murinus NARZ khé bén nhiét.

D0 bén nhiét cuia céc chat ¢ hoat tinh khdng ndm trén doi twong bénh than thw thu duwoc
ttr xa khuan Streptomyces da dwgc mot s6 tac gia cong bo. Dich ngoai bao chung xa khuan S.
angustmyceticus NR8-2 duwgc xtr ly ¢ cac nhiét d6 28 °C, 50 °C va 100 °C da thé€ hién kha nang
khang ndm voi hiéu luc te ché tuong tng la 43,21%; 43,58% va 38,35% su phét trién cta
Colletotrichum sp. trén bap cai [17]. Trén d6i tugng ndm C. gloeosporioides gay bénh than thu & 6t
va ca chua, dich ngoai bao xa khudn Streptomyces sp. A1022 thé hién hoat tinh khang nam cao
nhat (100%) trong moi treong PDA khi duwoc xtt 1y ¢ nhiét do 60 °C trong vong 15 phut, nhung
chi dat hoat tinh la 94,8%; 93,1% va 72% twong &ng véi cac nhiét d6 xte ly 25 °C, 90 °C va 121 °C
[18]. Bén canh d¢, Prapagdee va cs. cho rang, hoat tinh khiang ndm ctia ngoai bao xa khuan
Streptomyces lién quan dén sy hién dién cta cac hop chat khang nam c6 tinh chiu nhiét hon 1a cac
do enzyme thay phan, thuwong rat nhay cam véi nhiét d6 va dé dang mat hoat tinh ¢ nhiét d6 cao
trén 50 °C [15]. Do d6, khi gia nhiét CFS cta chung xa khuan S. murinus NARZ dén nhiét do
121 °C van giit dugc hoat tinh khang nam C. gloeosporioides D3 c6 thé ly giai véi dac tinh chat
khang twong tw nhw cac két qua da cong bo.

34  Anh huong ctia pH xit Iy dich CFS ctia ching xa khudn S. murinus NARZ dén dén su
phat trién cia ndm C. gloeosporioides D3

Két qua danh gid anh hwong cta pH xt ly dich CFS ty 1é 50% cta chiang xa khuan S.
murinus NARZ dén sy phat trién caa ndm C. gloeosporioides dugc trinh bay ¢ Bang 3.
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Bang 3. Anh huong ctia d6 bén pH ctia CFS thu duoc chiing xa khuan S. murinus NARZ dén sw phat trién

ctia ndm C. gloeosporioides D3

Puong kinh tin nim (mm)

Gia tri pH
3 ngay 5 ngay 7 ngay
3 6,0744+ 0,21 14,8748+ 0,15 32,574+ 0,15
4 6,534+ 0,11 16,63+ 0,25 24,476+ 0,21
5 5,504+ 0,33 12,708+ 0,23 15,80+ 0,30
6 5,73¢4+ 0,29 13,37+ 0,16 16,93+ 0,25
7 5,804+ 0,20 14,30+ 0,13 21,80+ 0,20
8 8,33b4+ 0,28 22,67°8+ 0,15 42,63bC+ 0,25
9 8,834+ 0,16 28,8028+ 0,20 47,432C+ 0,15

Chii thich: Céc gid tri trung binh duong kinh tan ndm theo cft cé cing chit cai in thuong 1a khong sai
khac ¢6 y nghia (p < 0,05). Cac gid tri trung binh duwong kinh tan ndm theo hang ¢6 cung chi cai in hoa la
khong sai khac ¢é y nghia (p <0,05).

Két qua 6 Bang 3 cho thay, ¢ cac gia tri pH khac nhau khi xt&t ly dich CFS cta chung xa
khuan S. murinus NARZ anh hudng dén su phat trién cua ndm C. gloeosporioides D3 thong qua
DKTN trong moi truong PDA 1a khac nhau. Kha nang khang nam cua dich CFS cua chung S.
murinus NARZ cho bi€u hién rd so v6i DC khi xtr ly ¢ khoang pH trung tinh - acid nhe. Trong
d6, sau 7 ngay nudi cady chung xa khudn S. murinus NARZ c6 kha nang khang ndm C.

gloeosporioides D3 cao nhat & pH = 5.

D0 bén pH ctia cac chat khang nam, khang khuan thu dwgc tit vi sinh vat da duoc mot sd
tac gia cong bd. Theo két qua nghién cttu cua Akond va cs trén chuing xa khuan Streptomyces sp.
JUBM-35-NS-1 cho thay, chung nay bén trong khoang pH tir 5,5 dén 7,5 va t6i thich ¢ pH tit 6,0
dén 6,5 [19]. Trong khi d6, 6 pH = 6,5 dich ngoai bao ctaa chung xa khuéan S. albidoflavus C247 ¢
hiéu lyc tic ché kha nang phét trién ciia ndm Rhiz°Ctonia solani AG2-2 1én dén 62,89% [20]. O mot
cong bd khac, Gu va dong téc gia da chi ra rang dich ngoai bao tir moi tredng nudi cay ctia chung
xa khuan S. deccanensis QY-3 c¢6 d6 on dinh tot trong khoang pH tir 2 dén 10. Dich ngoai bao cua
S. deccanensis QY-3 ¢6 thé pha v& cdu truc sgi ndm va e ché sy ndy mam cua bao tr ndm than
thu C. gloeosporioides dwgc phan 1ap trén cao su [13]. Tt két qua nghién cttu cua chung toi cho
thdy, dich ngoai bao cua chung xa khuan S. murinus NARZ c6 d6 bén nhat dinh véi pH véi biéu
hién khang nam trén d6i twong ndm than thu C. gloeosporioides D3 1a kha phu hop véi cac tac gia
da cong bo.

Nhu vay dich CFS cta chung xa khudn S. murinus NARZ kha bén ¢ nhiét d6 va pH khao
sat, cho kha nang khang nam C. gloeosporioides D3 tot nhat khi xt ly ¢ 30 °C va ¢ pH = 5. Day
chinh 14 tién d€ cho cac nghién ctru vé san xudt ché phdm sinh hoc trong viéc kiém soat nam bénh

than thw sau thu hoach & diéu kién in vivo.
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4 Kétluan

Dua trén nhitng két qua dat duoc trong nghién ctru nay cho thdy dich CFS cua chung xa
khuan S. murinus NARZ déng vai tro nhw 1a mot hoat chat khang ndm hiéu qua trén doi twong
than thw hai xoai sau thu hoach. Ty 1é 50% dich CFS ctia chung xa khuan S. murinus NARZ c6 kha
nang trc ché'74,46% sy phat trién ciia ndm C. gloeosporioides D3 & di€u kién in vitro. Kha nang khang
nam C. gloeosporioides D3 ctia dich CFS tr nudi cdy chung xa khuan S. murinus NARZ duy tri khi
xtt ly & nhiét do tir 30 °C dén 121 °C va pH tir 3 dén 9, t6t nhat ¢ 30 °C va pH = 5.
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