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SU TAC PONG TUONG TAC GIUA CHUNG BACILLUS SP. TD67 VA NAM GAY BENH
CAY FUSARIUM OXYSPORUM TRONG DIEU KIEN IN VITRO -

Tran Phuong Thio, Nguyén Minh Anh, Nguyén Ngoe Diing

Vien Cang nghé sinh hoc

TOM TAT

-

Trong mdi trudng khoai tay long - méi trudmg thutng dwgc sir dung dé thu nhan sinh khéi sgi ném
Fusarium oxysporum, chung Bacillus sp. TD67 thé hién sy sinh truong tuong duong sy sinh truémg trong
méi truomg LB, tuy pha tiém sinh kéo dai hon khoang 1 h; canh trung c6 thé dat 2,0.10° t& bao/ml. Khi
cung sdng chung trong méi truong khoai tay long, su sinh truéng coa ching TD67 va ndm F, oxXysporum
trong méi twong quan ty 1¢ gidng khac nhau da duge xdc dinh. Ddi vei chung TD67, trong diéu kién véi
ty 18 mat d6 giong 1,0.10° € bdo vi khudn/ml (twong duong 0,001% viv) va 0,0010 mg sinh khéi ndm
kl_lc")/ml (trong duong 0,1% v/v), sinh trudng cia né héu nhu khéng chiu sy tac dong bot sy ¢d mit cia
nam £ oxysporum, dat 1,0.10” 1€ bao/ml. Riéng véi mét d6 dich nudi ban diu c6 gia trj 1,0.10° té bao/ml,
dudng cong sinth truéng cia chung TD67 van thé hign binh thudng, tuy mat d§ canh tring coa né chi dat
khoang 1,0.10* té bao/ml. Trong khi d6, sur sinh truémg cita ném F. oxysporum thé hién bj tc ché kha 13
boi sy ¢6 mat caa ching TD67: trong didu kién ty 1€ 0,1% (v/v} gibng nédm va 1,0.10° t¢ bao TD67/ml

(twong duong 0,00001% v/v), sir sinh truéng cua ndm luén thdp hon so véi déi chimg va bit ddu biéu
hién bi giam theo thoi gian, ngay khi chung TD67 ¢6 mat vai mat dé 1,0.10° t& bao/ml. Hinh théi sgi ném
dudi kinh hién vi quang hoc thé hién kh ro su tac dong cua chiing TD67: khi khong ¢ mat vi khuén, sau
48 h F. expsporunt hiu nhu chi ton tai & dang soi; khi ¢6 mit vi khudn véi mat d6 1,0.10” té bao/ml, nim
tén tai chu yéu & dang bao t, s6 it & dang soi, nhung soi ndm biéu hién khong binh thudmg, bi xep lai; va
voi mit do 1,0.10° t& bao/ml, soi ndm va ¢6 thé ca bao tir da bi ton thuong. Dich loc té bao cua ching
TD67 duoe nudi trong mdi trudng LB ¢6 hoat tinh khang sinh ddi v6i ndm £, oxpsporum, va bén ving
vdi proteinase K, voi pH 10,0 va véi nhidt do 100°C trong 10 phut,

Tir khda: Bacillus sp. TD67. Fusarium oxysporum, khdng sinh, sinh trucng, tdc dong neong tde, irc ché

sinh truong

DAT VAN DE

Méi quan hé twong tic c6 dic tinh déi khang
giita vi sinh vat va ndm gdy bénh cy trdng 1a mét
vén dé duge nhidu nha vi sinh vit hoc quan tim
nghién ctru va cho riing vi sinh vt c6 thé la nhitng
tic nhan sinh hoc tiém ning trong viée phong chéng
ndm gay bénh ciy. Tuy vy, s6 san phim co thé
thuong mai héa trén Iinh vuc nay con it, mae di c6
gia tang trong thoi gian vira qua. Mét trong nhitng
nguyén nhan dugc dé cép t6i cho ring dé 1a do méi
quan hé tuong tac giita chung vi sinh vit chon loc va
ching nim bénh cdy trong cdc diéu kién khac nhau
chua duge lam sang to, dac biét trong diéu kién
nhién trén déng rudng.

Chung Bacillus sp. TD67 la mdt ching c6 kha
ndng phin hiy soi nAm Phytophthora sp. gdy bénh
thdi ndn dira va mot s6 loai ndm gy bénh cy tréng
khac (Nguyén Ngoc Diing ef a/, 2005). Chinh vi

nhiing dic tinh nhu vay, nd d3 duge Iya chon lam
moét thanh phin cta ché phdm Antiforhis c6 tac dung
phong chéng bénh théi cb rd va thdi & do nim
Fusarium oxysporum va Rhizoctonia solani gy nén,

Trong bai bio nay, moi quan hé tuong tac giita
ching Bacillus sp. TD67 va nim Fusarium
oxysporum trong diéu kién in vitro dugc theo doi va
danh gid nham thiét lap co s& cho nghién cir sy
tuong tdc giita chung véi nhau trong diéu kién tw
nhién.

NGUYEN LIEU VA PHUONG PHAP

Chiing giéng vi sinh vat

Chung Bacillus sp. TD67 13 ching chon lgc c6
kha nang phan hiy s¢i ndm F. oxysporum, R. solani,
Aspergilus niger, A. flavus va Phytophthora sp. giy
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théi non dira do Phong Vi sinh vit dat, Vién Cong
nghé sinh hoc, Vién Khoa hoc va Cong nghé Viét
Nam phén lap tir dét trong dira (Nguyén Ngoe Diing
et al., 2003).

Nim F. oxysporum do Trung tm Cong ngh¢ sinh
hoc, Dai hoc Quéc gia Ha N§i cung cép.

Cac mdi truong LB, khoai tdy PD bd sung
saccharose va mdi trudng khoang theo Schlegel da
duge sur dung.

Sinh trudng clia ching TD67 trong mdi trudng
16ng dugc xdc dinh bing phuong phap do mat do
quang cta dich nudi & budc séng 580 nm trén may
do quang phé ké Pharmacia Biotech-Novaspecil,
Phong Quang sinh hoc, Vién Cong nghé sinh hoc va
bang phuong phap dém sb don vi khuan lac trén méi
trudmg LB thach rin,

Trong mdt dich nudi hdn hop vi khudn va nim,
sinh trudmg cua ching TD67 duge xac dinh bing
phuong phép dém sé don vi khuan lac trén mdi
truomg LB thach rén; dbi v&i ndm F. oxysporum,
phong phap xac djnh sinh khéi ndm khé bang can
phén tich Sartorius BP221S (Dirc) d3 dugce sir dung.

Trén Phuong Thao et al.
KET QUA VA THAO LUAN

Sinh trudéng ciia ching TD67 trong méi trudng
khoai tiy long

Mbi trutmg khoal tay bd sung dudng thudmg
duge dung d& nudi cdy ndm F. oxysporum va nhiéu
lodi nAm khac. Chinh vi vy, méi truong nay da
duge lya chon dé tiép can véan dé, phai chang trong
mot mbi trudng teong dbi tbi wu cho sinh truong cia
vi ndm sy ¢6 mit cia ching TD67 s¢€ téc dong nhu
thé nao I1&n sy sinh truéng cliia nAm F. oxysporum.

Sau khi duge cdy 1% (v/v) dich nhén gidng
ching TD67 lac 200 vong/phit qua dém & nhiét dg
30°C trong moi truong khodng Schlegel vao 100 ml
mdi truomg khoai tdy 16ng hodc 100 ml méi trudomg
LB 16ng trong binh tam gidc thé tich 500 ml, dich té
bao duge nudi trong cac diéu kién nhu vira néu va
sau mdi | h nudi, mt d6 té bao dich nudi dugce xéac
dinh biing phuong phép xac dinh d§ duc & budc séng
580 nm. Mai thi nghiém duoc lap lai 3 1an. Can cir
vao sd do thu duge, duong cong sinh truong coa
ching TD67 trong mdi trirdng khoai tdy long di
dugc thiét 1ap (Hinh 1).
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Hinh 1. Buwéng cong sinh tredrng cla TD&E7 trong méi tredng PD va LB,

Sy dién bién cha dudng cong sinh truéng trong
didu kién d4 néu cho thiy, trong moi trudmg LB 1ong
chiing TD67 chi phai trii qua pha tiém sinh kéo dai
khoang 2 h, rdi sau dé chuyén sang pha sinh trudng
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co s6 mii kéo dai khoang hon 10 h, tiép do tée do
sinh trrong giam dén va chuyen sang pha can bang
sau khoang 20 h nudi. Néu so sanh voi diéu kién sir
dung mdi trudmg LB lam mdi trudng dinh dudng thi
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t6c d9 sinh truéng ciia chiing TD67 trong mdi truémg
khoai tdy long co phin yéu hon, pha tiém sinh kéo
dai khoang xap xi 3 h, nghia 14 su sinh truong phat
trién ciia n6 budc sang giai doan co sé mil chdm hon
1 h, nhung dich nudi déu dat xdp xi 1,0.10” & bao/ml
sau 24 h nubi.

Sy sinh truwéng cia ching TD67 va nim F
oxysporum trong cung méi trudng khoai tay long

Su sinh truéng coa chang TDG7 duge danh gia
théng qua xac dinh mat dd t& bao dich nudi bing
phuwong phap dém sb khuan lac trén moi trudmg LB
rin. Su sinh trudng clia ndm F. oxysporum dugc xdc
dinh thung qua xac dinh sy tich liy sinh khéi trong
dich nudi. 5 ml dich nuéi dugce loc qua gidy thim chay
cham (va dich léng dwgc kiém tra dudi kinh hién vi,
bao dam khong ¢6 bao tir xuét hién), sau ddy duoc riva
3 lan véi nude vo tring, tiép d6 dugc tam khd & nhist
d9 100°C cho dén khi trong leomg sinh khdi khong
dbi, cudi cung duge can trén can phan tich,

Chiing TD67 duge nhan gidng trong mdi truong
Schlegel long, lic qua dém & nhiét d9 30°C, sau do
mit d6 té bao dich nhan gidng dugc xac dinh bing
phuong phip dém sé khuén lac trén dTa méi truong
LB thach rin; nim £. oxysporum duoc nhan gibng
trong mdi trudng khoai tay long, lic & 30°C trong 96
h va sau do can xdc dinh sinh khéi ndm.

Cac dich nudi hén hop chira ching TD67 véi cac
mit do gidng ban diu khoang 1,0.10% 1,0.10%
1,0.10% 1,0.107; 5.107 va 1,0.10° & bao/ml, tuong
duong 0,00001%; 0,001%, 0,1%; 1,0%; 5,0% va
10,0% dich gidng duoc cdy va ndm véi mat db glong
ban dau nhu nhau (0,0010 mg khé/ml, twong duong
0,1% v/v). Ké qua dugc trinh bay trong hinh 2 va
hinh 3. 84 liéu cho thiy, trong 24 h diu tién song
chung, & tit ca cac ty 18 gibng dugce thiét lap, ching
TD67 va ndm déu thé hién gia téc sinh trudng véi gia
tri duong tinh kha rd, mic di ¢6 sy khac nhau tuy theo
didu kién. Trong didu kién cé mat cia F. oxysporum
vol mat do 0,0010 mg khé trong 1 mi dich nuéi, sinh
trrong ciia ching TD67 van dién ra binh thudng & tat
ca cac mét do giéng ban diu dugc thi nghiém, déu dat
mit d6 cuc dal sau 24 h séng chung, tuong duong vdi
ditu kién khéng ¢ mit nim; trong trudng hop véi
mét d6 gibng ban diu 10° té bao/ml dich nudi, gi4 tri
mat d& cye dai thip hon so véi céc trudmg hop con lgi
va ¢ biéu hién giam theo thoi gian. V€ nguyén nhan,
c6 thé 14 do diéu kién dinh dudmg khong con di cho
n6, b&i da bi nim sir dung, hoac do san phdm trao déi
chit ngoai bao clia ndm dugc tich lily qué cao khéng
¢é lgi cho vi khudn.

Céc duong cong sinh tnr(mg cita ndm trong diéu
kién ching TD67 ton tai v&i mét do vi khudn ban
dau khic nhau trong dich nudi & hinh 3 12 sy phén
chiéu su tac dong kha rd cia chiing TD67 1én sinh
trudng cua nam F. oxysporum. Trong didu kién da
néu, véi mat dé ban diu 1,0.10° t& bio TD67/ml
(0,00001% v/v), su sinh truéng cia ndm 41 bj (rc
ché; voi mat do 1,0.10* té bao/ml sy tich 1 smh
khbi nam trong dich nudi co bleu hién gidm d
24 h song chung, va manh nhit trong dich nudi h5n
hop véi 1,0.10° té bao trong 1 m djch nudi.

Hinh thai soi ndm trong dich nudi hdn hep véi
ching TD67 d3 duge quan sat va chyp anh duéi kinh
hién vi quang hoc; két qua duoc thé hién & hinh 4,
Hinh anh cho thdy, ngay khi ¢6 mit ching TD67
trong dich nudi chung véi mat dd gibng ban diu
1,0.10° té bao/ml, sgi ndm d4 bj bién dang kha nhiéu
vé hinh théi va it gap, tb chirc bao t&r xut hién I3 cha
yéu, con trong trudmg hop vai mat dd 1,0.10% té bao
TD67 trong 1 ml dich nuéi hdn hop, soi ndim va bao
tir biéu hién bi tén thwong, phan ct. Rt c6 thé 1a
trong trudng hop ndy, enzyme thuy phin ngoai bao
tir chang TD67 dd dugc tich iy trong mdivrudng
khi méi trudng trd nén can kiét co chit va da tac
déng 18n soi hoac bao tir nam,

Anh hwéng ciia dich nudi lgc sach té bao TD67
[én sinh trudéng cia F. oxysporum

Thi nghiém anh huéng cia dich nuéi loc sach té
bao TD67 lén sinh trudng cia F. axysporum dugc
tién hanh theo phuong phdp cia Huber (1987).
Trudce hét, ching TD67 duge nudi tie 200 vong/phat
trong méi trudng LB l6ng & nhiét dd 30°C trong thei
gian 72 h. Sau d¢, dich nudi dugce loc qua mang loc
vi khudn Sartorius. M6i trudmg khoai tay rén duge
chudn bj 1am sao sau khi 5 m! dich nuédi loc sach té
bao dugc bo sung vao 15 ml méi trudng khoai tay
gbc ma van bao dam gia tri dinh dudng va dd réin,
Tay theo muc dich thi nghiém, dich loc té bao dugc
xur ly nhiét dé 100°C trong 10 phat, hodc véi dung
dich NaOH 1 N dé ¢6 gia trj pH 10,0 va xir Iy véi’
protease K & 37°C trong 7 h. 5 ml mdi truémg LB
léng dugc bé sung vio 15 ml méi trudmg khoai tay
goc duge sir dung lam d01 chimg; riéng & thi nghiém
anh huéng dich loc sach té bao TD67 1&n sinh truémg
cia F. oxysporum, méi truomg dbi chimg duge xir 1y
v6i NaOH | N sao cho ¢cé gia tri pH 10. Mai thi
nghiém 3 lin Mp lai va ty ié sinh trudng cia nim
duge xac dinh theo dién tich khudn lac nim so vai
dbi chirng sau 6 ngay a & 30°C. Két qua dugc trinh
bay trong bang 1.
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Hinh 2. Sinh trwéng cla TD67 véi iwgng gidng khac nhau khi ¢co mat ndm. *: Chi c6 mat vi khuan, khéng co nam.
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Hinh 3. Sy bién dong sinh khéi ndm véi lwgng gibng TD67 khac nhau. *: Chi c6 mat ndm (mg sinh khéi

khd/ml), khéng c6 vi khuan.

Truée hét, sb liéu trong bang 1 cho thdy, dich loc
sach té bao ching TD67 sau 3 ngdy num trong mdi
truémg LB chua qua xir Iy véi bt ki yéu t6 ndo co tac
dung ttc ché sinh truémg ciia ndm, né c6 thé 1am cho
sinh tnréng clia ndm chi con dat 77% so voi dbi
chimg. Trong trudng hop nay, su trc ché sinh tnrong
450

cia F oxysporum do sin phém trao ddi chit dugc
chiing TD67 bai tiét ra méi trudmg ngoai bao ¢6 dic
tinh khéng sinh. Ngudi ta cling dd chimg minh dugc
rng, cic enzyme ngoai bao, ching han nhu chitinase,
glucanase, lipase hay enzyme thiy phan protein ¢o tic
dung trc ché sinh tnréng ctia nam.
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SH ligu trong bang 1 ciing cho thdy, chét irc ché
sinh truéng cua ndm F. oxysporum ¢é trong dich
nudi loc sach té bao ching TD67 thé hién kha bén
vitng véi nhiét dé cao; mic du trong didu kién da
néu, sinh trudng cia ndm di tang khoang 10% so
véi dich loe chura qua xir 1y nhiét. Dich lpc sach té
bao thé hién bén viing hoat luc (e ché sinh truang
cia nidm F. oxysporum khi chju tac dong cua dung
dich NaOH | N & gia tri pH 10,0 va enzyme
Proteinase K. Chung 8. subtilis PY-1 co kha ning
d6i khang manh chéng lai nhidu loai ndm bénh cay
trong diéu kién in vitro va dich t& bao cia ching
nay thé hign bén viing vai nhiét do rét cao, 121°C,

a

15 phut va v6i phd pH rong tir 5,0 téi 13,0 (Gong er
al, 2006). Bing cac ky thuat tach chiét va lam
sach, nhém tac gia nay da thu nhan duoc chét iturin
A tir dich nuwdi coa chang PY-I; iturin la mot
lipopeptide. Ngoai iturin A, macrolactm A la san
phim trao ddi chit c6 hoat tinh khang ndm duoc
tach chiét tir ching Bacillus sp. sunhua (Han er al.,
2005). B. pumifus (MSH) cho mot chét ue ché nay
mam clia bao tr va sinh truéng cia sei ndm Mucor
va Aspergillus; chit nay"cé thé 1a mdt peptide, bén
vitng v&i su téc dong cha Pronase, chi mit mot
phén hoat luc khi duoc xir Iy vai chloroform va ¢
pH 5.6 (Bottone, Peluso, 2002).

c

Hinh 4. Soi nam khi song chung v@i TD67 trong PD sau 48 h. a. sgi nam 4oi chu’ng' b. s¢i ndm trong dich
nudi-co mat do ban dau 1,0 10 ¢. 500 ndm trong dich nudi cé méat do ban dau 1,0. 10°,

Bang 1. Anh hwéng clia nhiét d& cao, NaOH 1 N va Proteinase K 1&n hoat lpc (¢ ché sinh triedng nam F.

oxysporum cla dich nudi lgc sach té bao TD67.

STT  Thi nghiém Mdarc d6 sinh truedng (%)
1 PDA 100
2 PDA + dich nudi loc sach 1é bao 77
3 PDA + dich nudi loc sach té bao qua xir ly 100° C, 10 phut 87
4 PDA + dich nudi loc sach té bao qua x{r ty NaOH 1N, pH 10,0 69
5 PDA + dich nudi loc sach té bao qua xir ly Proteinase K 77
KET LUAN duong khi né sinh trudng trong mdi truomg LB léng.

Mbi quan hé twong tac gitra ching Bacillus sp.
TD67 va ndm F. oxysporum gdy bénh thdi ré cdy
tréng trong mdi truémg khoai tay léng - mbi trudng
thudmg duge sir dung dé nudi loai ndm nay, di duge
xde dinh. Trong méoi truong nay, voi sur co mat caa
ndm F. oxysporum, sinh trudng ca ching TD67 hiu
nhu dién ra binh thuong, dich nuéi dat mat do tuong

Véi sy co midt cua chung TD67, ngay & mét dg
1,0. 102 té bao/ml, sinh trudng cia nim F. oxysporum
da bj trc ché; voi mat d6 vi khudn cao hon, sir sinh
trudng cia ném bj uc ché manh hon sau 24 h séng
chung. Hinh thai sgi ndm ciing bj bién déi khi co mat
ctia ching TD67 trong mdi trwomg. Dich loc té bao
ching TD67 ¢ hoat tinh khang sinh dbi véi F.
oxysporum va kha bén viing voi proteinase K, pH
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10,0 va nhiét d6 cao.

Loi cam on: Cdng trinh nay dwoc rai irg boi
Chirong trinh Nghién ciru Co ban trong Khoa hoc
T nhién, tai khoa 2006.
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INTERACTION OF THE BACILLUS SP. TD67 STRAIN WITH THE PLANT PATHOGEN
FUSARIUM OXYSPORUM IN IN VITRO CONDITION

Tran Phuong Thao, Nguyen Minh Anh, Nguyen Ngoc Dung’

Institute of Biotechnology

SUMMARY

In the fluid potato medium, a nutrient medium used to obtain the high F. oxysporum biomass, the

" Bacillus sp. TD67 strain appeared to have an equivalent growth as it was held in LB medium, its culture
could reach a density of 2,0.10° cells/ml, although its lag phase took one hour longer than in LB, As they
were held to be common living in the fluid potato medium, the growth of the TD&7 strain and of the £
oxysporum with the different rations of the inoculation was followed. For the TD67 strain, in condition of
the inoculation with the density 1,0.10" bacterial cells/ml (equivalent 0.001% v/v) and with 0.0010 mg of
dried F. oxysporum biomass/ml of culture (equivalent 0.1% v/v), its growth appeared almost to be not
affected by the presence of F. oxysporum and could get a density of 1,0.10° cells/ml. In the case of the
inoculation with 1,0.10° cells/ml, the growth curve of the TD6&7 strain showed to be not changed,
nevertheless its culture only could reach a density of 1,0.10° cells/ml. But the growth of £, oxysporim
appeared to be rather strongly suppressed by the presence of the TD67 strain, event at 1,0.107 cells/m]
and at the time point of 24 hours common living with 1,0.10* bacterial cells/ml, the accumulation of the
fungal biomass began to be decreased. A morphological change of the fungal mycellia was observed
under the light microscope: as the TD67 strain was not present in the culture medium, the 7. oxysporum
mycellia looked to be normal; but in the occurrence with 1,0.10° of TD67 cells/ ml, the F. OXYSpOrum
occured mostly in the spore form, some else in mycel form, but those mycellia looked not to be normal,
and with the inoculation of 1,0.10° bacterial cells/ ml, both mycellia and spores showed to be some
destroyed. The in LB cultured TD67 filtrate possessed the antibiotic activity against the growth of £
oxysporum, and showed that it is rather stable with the proteinase K, pH 10,0 and high temperature
100°C for 10 minutes.

Keywords: Antibiotic, Bacillus sp. TD 67, Fusarium oxysporum, interaction, growth, growth suppression
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