Tap chi Khoa hoc va Cong nghé, S¢ 59, 2022

ANH HUONG CUA BIEU KIEN NUOI CAY PEN KHA NANG UC CHE
Fusarium oxysporum VA Fusarium equiseti CUA Bacillus subtilis NN12

PHAM TAN VIET, DINH THI NGOC NGAN, LE THI NGOC LY, NGUYEN THI KIM HUE, LE
THI VY HIEN, NGUYEN THI DIEU HANH, NGUYEN NGOC AN
Vién Cong nghé Sinh hoc va Thuc phdm, Truwong Pai hoc Cong nghiép thanh phé Hé Chi Minh
* T4c gia lién hé: nguyenngocan.cnsh@iuh.edu.vn
DOls: https://doi.org/10.46242/jstiuh.v59i05.4593

Tom tat: Nam méc Fusarium 1a d6i tugng gay bénh trén nhiéu loai thyc vat khac nhau va anh huong
nghiém trong dén nang suat cay trong. Dé kiém soat nam bénh mét cach an toan va hiéu qua, cac chung vi
khuan Bacillus dang duoc nghién ciu va ang dung rong réi trén nhiéu déi twong thuc vat khac nhau. Trong
nghién ctru nay, cac diéu kién nudi cay thich hop dé chung Bacillus subtilis NN12, thugc bo swu tap giéng
cua Phong thi nghiém Cong ngh¢ vi sinh, dai hoc Cong nghiép thanh phé Ho6 Chi Minh, sinh téng hop cac
hop chét khang nim méc Fusarium oxysporum va Fusarium equiseti di dugc xac dinh. Moéi truong nuoi
cay duoc bd sung 1% glucose, 0,5% peptone, pH ban dau 8,0 va nhiét 6 37°C trong 18 gid vai toe do lac
150 vong/phut cho hoat tinh khang méc cao nhat. Hoat tinh @c ché F. oxysporum cua dich nudi ciy bi han
ché bai nhiét do cao, trong khi hoat tinh tc ché F. equiseti trong dbi bén nhiét 1én d¢én 90°C. Ngoai ra, cac
hop chét khang ca 2 loai nam mdc kiém dinh déu cho thay kha niang bén trong phd pH rong (3,0-11,0) va
dic biét 1a khong bi tac dong boi proteinase K. Céc két qua thu duoc tao co so cho viéc ang dung chang vi
khuan B. subtilis NN12 trong c4c ché pham sinh hoc dé ngan ngira va diéu tri cac bénh do Fusarium trén
thuc vat.

Tir khoa: Bacillus subtilis, Fusarium oxysporum, Fusarium equiseti, khang méc, diéu kién nudi cay

1. GIOI THIEU

Trong khoang maot thap ky gan day, bén canh céc tac nhan thuong gap nhu vi khuén va virus, ndm méc
ngay cang cho thay su anh huong 16n cia ching dén doi Song con nguoi cling nhu h¢ sinh thai. Véi cac tac
dong cua bién doi khi hau, hién tuong ndng Ién cua trai dat, su phat trién cia nim méc ngay cang tro nén
manh mé& va gay hai trén khép thé gioi. NAm méc gay bénh trén cay trdng gay thiét hai mua mang, gy hu
hong va nhidém doc Iwong thuc, thiue pham; nam ky sinh gay bénh cho dong vat néi chung, gia stic ni riéng
va ké ca con ngudi [1, 2].

Chi ndm méc Fusarium thuoc nganh nam nang Ascomycota, Ia tac nhan phd bién cuia hiu hét céc bénh trén
cay tréng quan trong c6 gié trj kinh té nim trong danh muc cua APS (The American Phytopathological
Society) [3]. Mt trong nhitng loai dugc biét dén nhiéu nhat gay bénh héo rii trén cay trong la Fusarium
oxysporum. Bénh héo rii ¢ chudi do Fusarium oxysporum f. sp. cubense, lan diu tién dugc bao cdo &
Australia vao nim 1876, va sau d6 & Panama nam 1890, dugc xem la mot trong nhirng bénh trén thuc vat
gay thiét hai nang né nhét [4, 5]. Khong lau sau dé, bénh héo rii do ching F. oxysporum TR4 (Tropical
Race 4) da 1ay lan manh sang cic nuéc chau A nhu Indonesia, Malaysia (dau thap ky 1990), Philippines va
Trung Quéc (dau thap ky 2000), va da xut hién & Lao va Viét Nam trong khoang 2017-2019 [4, 6]. Ngoai
ra, mot s6 chang F. oxysporum con la tac nhan gay bénh thdi tan va ré ca chua [7]; thdi ré & dau Ha Lan,
dau nanh, khoai tay [8-10]. F. oxysporum con cd thé gay nhiém nim & chugt va nguoi bi suy giam mién
dich [11, 12]. Mot loai nAm gay bénh quan trong khac trén cay trong duoc béo cdo gan day 1a F. equiseti.

Céc chung nam thudc loai nay da duoc «ching minh la tac nhan gay bénh théi qua ¢ dua ludi, héo rii & cay
cha la, va thdi be & bap [13-15]. B¢ kiém soat nam bénh trén cay trong, viéc su dung nhiéu loai hop chat
diét nam hoa hoc Iam day 1én cac nguy co vé 6 nhidm méi truong, gy mat can bang hé sinh thai, tac dong
tryc tiép 13n gian tiép den sic khoe con nguoi [16]. Thém vao do, cling nhu vi khudn, viéc xuét hién ngay
cang nhiéu cac chung nam bénh khang thudc 1a méi lo ngai toan cau, doi hoi phai phat trién thém céc bien
phép kiém soat mai va hiéu qua cé ban chét sinh hoc [16-19].

MGt trong nhitng tac nhan kiém soat sinh hoc da va dang duoc nghién ctu va st dung rong réi 1a cac loai
vi khuin Gram dwong sinh ndi bao tu thudc chi Bacillus. Céc loai Bacillus khdng chi dwoc biét dén bai kha
nang san xuat hé enzyme da dang, hoat tinh cao ma con duoc sir dung dé tc ché virus, vi khuan, nim méc
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va con tring gay bénh ¢ ca dong vat va thuc vat [20, 21]. Mét s6 chung B. subtilis di dugc phan l1ap va
nghién ctu cho thay c6 tién nang to 16n trong thuc tidn dé ddi khang véi cac loai mdc Fusarium gay bénh
trén cdy trong [22-25]. Trong nghién ctru nay, diéu kién nudi ciy thich hop cho hoat tinh khang F.
oxysporum va F. equiseti tir chung B. subtilis NN12, thuoc bo suu tap gidng ciia Phong thi nghiém Céng
nghé Vi sinh, dai hoc Cong nghiép Tp. HO Chi Minh, da duoc khao sat, nham khai thac ti da kha nang san
Xuat cac hop chat khang mdc F. oxysporum va F. equiseti, lam tién dé cho nhitng ung dung bao vé cay
tréng trong tuong lai.

2. VAT LIEU & PHUONG PHAP NGHIEN CUU

2.1. Nhan giéng va bao quan cac ching vi khuan, nam mac

Chung vi khuan Bacillus subtilis NN12 duoc st dung 1am ddi twong nghién ctu va 2 chung nam méc
Fusarium oxysporum gay théi qua xoai va Fusarium equiseti gay bénh trén cay du du thudc bo suu tap
gidng cua Phong thi nghiém Cong nghé Vi sinh, dai hoc Cong nghiép Tp. H6 Chi Minh, duoc luu gitt &
diéu kién -70°C. Chung B. subtilis NN12 dwoc hoat ho4 qua dém trong méi truong Luria-Bertani broth (LB
broth) ¢ 37°C va cac chang nim méc dwoc nudi ciy trén moi trudng PGA (Potato Glucose Agar) & 37°C
trong 5 ngay trudc khi thuc hién cac nghién ctu tiép theo.

2.2. Panh gia kha ning d6i khang nam méc kiém dinh caa B. subtilis NN12

Chung vi khuén B. subtilis NN12 duoc sir dung dé xac dinh hoat tinh khang mdc duoc hoat hoé qua dém
trong moi tru:orng Luria-Bertani broth (LB broth) (Himedia-India, tryptone 10,0¢; cao nam men 5,0 g; NaCl
10,0 g; nude cat da 1000 ml; pH 7,0-7,2) & 37°C. Cac chiang moc dugc nudi cay trén mdi trudng PGA
(Khoai tay 200 g chiét dich; Glucose 20,0 g; Agar 20,0 g; nudc cit da 1000 ml; pH 7,0-7,2) u 3-5 ngay &
37°C cho to nam phat trién dé str dung cho céc thi nghiém tiép theo [10, 14]. Phuong phép kiém tra doi
khang nim méc dugc thuc hién theo phuong phap khuéch tan giéng thach [26]. Gidng nam méc kiém dinh
dugc cdy diém trén dia Petri (80x15 mm) c6 mdi trudng PGA cich mép dia 1,0 cm va u ¢ 37°C. Sau 24
gio, cac dia duoc duc 16 c6 duong kinh 6 mm, 20 pl dich vi khuan B. subtilis NN12 (thu sau 24 gio nudi
ciy trén moi truong LB broth trong erlen 50 ml & diéu kién lic 150 vong/phat, ly tim 14.000 vong/phut &
4°C trong 15 phut, va loc qua mang loc 0,45 um) dugc thém vao cac 15 thach, dé yén ¢ 4°C trong 2 gio.
Mau d6i chirng am duoc thyuc hién véi méi trudng LB broth v tring. Kha niang déi khang nim méc duoc
ghi nhan sau 5-7 ngay nuéi u & 37°C dua trén quan sat kha ning lan to tir tAm dia dén 16 thach chua dich
nudi cay vi khuan so véi 16 thach ddi ching am.

2.3. Khao sat anh hwéng ciia cac yéu té6 méi trwang Ién kha ning déi khang Fusarium spp. ciia B.
subtilis NN12

Chang vi khuan B. subtilis NN12 duoc nudi trong méi truong LB long ¢ 37°C, lic 150 vong/phut trong 24
gio va duoc sir dung nhu ngudn glong tang sinh cho céc thi nghiém khao sat diéu kién sinh tong hop cac
hop chét dbi khang véi cac chang nam méc kiém dinh nhu anh huong cua diéu kien nhiét do, pH, ngu0n
carbon, nitrogen khac nhau. Kha ning d6i khang nim méc F. oxysporum va F. equiseti caa dich nudi ciy
vi khuan dugc kiém tra sau khi loai bo té bao (ly tam 14.000 vong/phit & 4°C va loc qua mang loc 0,45
um) bang phwong phap khuéch tan giéng thach va so sanh phan trim tc ché to ([Khoang céch tir tim dén
ving lan to dai nhat - Khoang cach tir tim dén vaing bi tc ché]x100%) & cac diéu kién thi nghiém khac
nhau.

Dé khao sat anh huong cia nhiét do 18n kha ning sinh tong hop cac hop chat khang méc, ching vi khuan
B. subtilis NN12 duoc nudi trong mdi trudng LB 16ng va duoc nudi t & cac didu kién nhiét do khac nhau
25°C, 28°C, 33°C, 37°C, 45°C + 0,1°C va kiém tra hoat tinh ddi khang nam méc sau cac khoang thoi gian
khac nhau (3, 6, 12, 18, 24 gio) bang phuong phap khuéch tan giéng thach.

Két qua chon loc tir cac diéu kién nhiét do thich hop s& duoc st dung trong khao sat anh huang cua pH moi
truong |8n sy sinh tdng hop cac hop chit déi khang. Méi truong LB 16ng dugc diéu chinh & cac gia tri pH
ban dau khac nhau 4,0; 5,0; 6,0; 7,0; 8,0; 9,0 + 0,1 bang NaOH 1N hozc HCI 0,1N. Vi khuin B. subtilis
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NN12 duoc nudi u trong didu kién nhiét do thich hop. Dich vi khuan duoc thu nhan va kiém tra hoat tinh
dbi khang sau khoang thoi gian chon loc tr két qua trén.

Dé khao sat anh huong cua c4c ngudn carbon, méi trudng LB 1ong véi thanh phan bao gom 5,0 g cao nam
men; 10,0 g pepton; 5,0 g NaCl; nudc cét vira du 1,0 lit; pH 7,2-7,4 va b6 sung 10,0 g mot trong cac nguodn
carbon khéc nhau nhu glucose, sucrose, lactose, dextrin, tinh bot. Ngudn carbon cho két qua ddi khang cao
nhit duoc st dung cho cac thi nghiém khao sat tiép theo.

Anh huong cua ngu0n nitrogen Ién sy sinh tong hop céc chat dbi khang duoc kiém tra trong méi truong LB
I6ng véi thanh phan carbon cho ket qua cao nhat trong thi nghiém trén va b6 sung 5,0 g mot trong cac ngudn
nitrogen bao gém: peptone, cao nam men, NaNOs, NHsNOs, NH,CI, ure.

2.4. Khao sat anh hwéng caa nhiét dg, diéu kién pH va proteinase K 1én hoat tinh khang Fusarium
spp. caa B. subtilis NN12

Dich nuéi cay cua chiing B. subtilis NN12 trong diéu kién thich hop da duoc khao sat va lya chon (muc
2.3) duoc loai bo té bao bing phuong phéap ly tam 14000 vong/phit ¢ 4°C va loc qua mang loc 0,45 pum.
bo ben nhiét 18n hoat tinh khang méc cua dich nudi cay vi khuan duogc khao st bang cach u 1,0 ml dich ¢
cac mdc nhiét do khac nhau 5°C + 0,1°C trong khoang tu 60°C dén 95°C trong 15 phit, sau d6 kiém tra
hoat tinh bang phuong phap khuéch tan giéng thach.

bo ben pH cua dich nudi cay vi khuan cling dugc kiém tra tuong ty bang cac thay dbi gié tri pH cua dich
nudi cay vo bao bang cach diéu chinh pH bang dung dich NaOH va HCI da dugc hap khir triing sao cho pH
dich nudi céy dat cac muc gia tri cach nhau 1,0 + 0,1 trong khoang tir 1,0 dén 12,0 va u trong 2 gid, sau d6
kiém tra hoat tinh bang phuong phap khuéch tan giéng thach.

Anh huéng caa proteinase K 18n hoat tinh khang méc duoc khao sat bang cach u dich véi proteinase K ¢
ndng do 1,0 mg/ml trong 2 gio & 37°C, sau d6 kiém tra hoat tinh bang phuong phap khuéch tan giéng thach
[26].

Hoat tinh khang méc dugc thé hién bang Phan trim hoat tinh Gic ché to con lai cua cac nghiém thic so véi
hoat tinh cua dich nudi cay vi khuan & cac dieu kién thich hop da dugc chon & muc 2.3 va khong thay doi
nhiét d6 cting nhu pH cua dich sau nudi cay.

2.5. Phuong phap théng ké va xir I)'/‘Sé ligu o
Tat ca cac thl’,nghiém duoc Iap lai 3 1an. So liéu duoc t[nh toan, vé biéu do trén Microsoft Excel 2013 va
duogc xir ly thong ké bang cong cu ANOVA caa phan mém Statgraphics Centurion 18.

3. KET QUA VA THAO LUAN

3.1. Kha niing d6i khang F. oxysporum va F. equiseti ciia B. subtilis NN12

Kha nang d6i khang vai 2 chang nam mdc gay bénh thdi nhiin trén xoai F. oxysporum va F. equiseti cta
B. subtilis NN12 duoc kiém tra bang phuong phap khuéch tan giéng thach vai dich vi khuan dugc nudi o
trong moi truong LB sau 24 gio va két qua duoc trinh bay trong hinh 1. Dich nudi cay B. subtilis NN12 da
thé hién kha ning doi khang Ién 2 loai nam méc Fusarium kiém dinh véi viéc Gic ché su phét trién cua hé
soi to ndm sau 7 ngay nuoi u. Két qua cho thay tiém nang ung dung chung vi khuan B. subtilis NN12 trong
viéc rc ché nam méc ‘gay bénh thuc vat nay. Hoat tinh d6i khang nAm maéc Fusarium cua dich nuoi cay B.
subtilis ciing dugc thé hién trong nghién ctru ciia Khan va cong su (2018) va dugc sur dung nhu yéu t6 thic
day sy phét trién cua thuc vat [27]. Ngoai ra, kha nang d6i khang nim méc gay bénh trén thuc vat cua cac
chung B. subtilis ciing dugc nghlen ctru nhiéu va van dung trong viéc san xuat cac ché pham vi sinh dé bao
vé cay trong mot cach an toan va khong anh huang sinh théi [27, 28]
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Hinh 1: Kha nang d6i khang voi ndm méc F. oxysporum (A) va F. equiseti (B) cua B. subtilis. (-) Béi ching voi
moéi truong LB; (+) mau dich vi khuan B. subtilis NN12.

3.2. Anh hwéng caa diéu kién nhiét @ nudi cay Ién kha niang d6i khang F. oxysporum va F. equiseti
cua B. subtilis NN12

Kha ning sinh tong hop cac hop chat thir cap cua vi sinh vat bj anh huéng béi diéu kién va méi truong nudi
ciy, do d6, cac yéu t6 nhiét do, pH, thanh phan carbon va nitrogen trong médi trudng nudi cay chung B.
subtilis NN12 dugc khao sat va kiém tra kha nang ddi khang 2 ching Fusarium kiém dinh. Anh huong cia
nhiét d6 Ién su sinh tdng hop céac hop chat d6i khang Fusarium cua chung vi khuan B. subtilis NN12 duoc
kiém tra trong cac diéu kién nhiét 6 25°C, 28°C, 33°C, 37°C, 45°C + 0,2°C. Dich nudi ciy dugc thu nhan
va kiém tra kha niang khang khuan sau mdi 3 gio va két qua duoc thé hién trong hinh 2.
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Hinh 2: Anh hudng cia nhiét do moi truong nudi cay Ién kha ndng sinh tong hop chét khéang nim moc
F. oxysporum (A, C) va F. equiseti (B, D) cua B. subtilis NN12. (-) Bai chirng v&i méi truong khong nudi cay.

Két qua cho thay rang nhiét d va thoi gian ¢ anh huong Ion dén kha ning sinh cac hop chat khang méc
cua B. subtilis NN12 1&n hai chung ndm méc kiém dinh Fusarium. Dich nuéi cdy & 5 diéu kién nhiét do
khac nhau déu c6 kha ning sinh téng hop cac chat dbi khang véi Fusarium, tuy nhién tay thoi diém nubi
ciy ma c6 hoat tinh khac nhau. Trong thir nghiém vai chang ndm méc F. oxysporum, dich nudi cay thé hien
kha nang wc ché to nam cao nhat khi vi khuan B. subtilis NN12 dugc nudi trong diéu kién nhiét do 37°C
sau 18 gio va 33°C sau 6 gid, vai hoat tinh e ché twong wng dat 39,2% + 2% va 42,2% + 2,4% s0 véi dbi
chung. Hoat tinh khang mdc & cac nhiét do 25°C, 28°C, 45°C tang dan theo thoi gian nudi o va dat ti da
& thoi diém 18 gid nudi ciy (28,4%-34,3%) (hinh 2C). Hoat tinh giam dan khi dwoc tiép tuc nudi u trong
diéu kién 25°C va 28°C, trong khi tai diéu kién nhiét do 45°C thi hoat tinh khang méc khong thay di khi
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dugc kiém tra sau 24 gid nudi t. Hoat tinh khang méc & 33°C duoc duy tri khong ddi trong khoang 3-6 gior
nudi cay va giam dan theo thoi gian khi dwoc tiép tuc nudi, cho thay hoat tinh khédng moc khong 6n dinh
trong diéu kién nhiét do nay (hinh 2A, 2C). Nhu vay, dich nudi cay tai thoi diém 18 gio & nhiét d6 37°C
cho hoat tinh khang nam méc F. oxysporum dat gié tri cao nhat so véi cac diéu kién nhiét do con lai.
(ANOVA, n=3, d6 tin ciy 95%)

Kha niang doi khéng cua dich nudi cy vi khuan B. subtilis NN12 Ién sy phat trién cua hé soi to nim F.
equiseti dat hiéu qua ac ché manh nhat tai nhiét do 33°C va 37°C sau 18 gid nudi u (40,2% =+ 2,6 % va
39,2% * 2%). O dicu kién nhiét do 25°C, hoat tinh khang méc cia dich nudi cdy tang dan va dat gid trj cao
nhat tir 12-18 gio nudi cay (37,3% = 3,9%) (hinh 2D), trong khi hoat tinh tai diéu kién 28°C va 45°C thi
khéng co su thay doi dang ké khi ting thoi gian nudi cay tir 12 gio dén 24 gio (hinh 2B, 2D). Két qua phan
tich théng ké cho thay hoat tinh khang méc F. equiseti cua dich nui cay vi khuan khéng co su khéc biét
khi dwugc nubi cay trong diéu kién nhiét do 25°C, 33°C, 37°C sau thoi gian 18 gio (ANOVA, n=3, d6 tin
cay 95%). Trong nghién cau ctiia Asaturova va cong su (2015), nhiét do thich hop cho kha ning sinh tong
hop céc hop chét khang mdc cua chung B. subtilis BZR 336 1a 30°C, trong khi chung B. subtilis BZR 517
1a 35°C sau 48 gid nudi cdy [29]. Nhu vay, dya vao cac két qua dat duoc, nhiét d6 37°C sau 18 gid nudi
cay duogc chon la diéu kién thich hop cho viéc nuéi cay vi khuan Bacillus subtilis NN12 dé sinh tong hop
cac hop chat khang méc Fusarium.

3.3. Anh huéng ciia pH maéi truong nudi cdy Ién kha niang déi khang F. oxysporum va F. equiseti cia
B. subtilis NN12

Ngoai viéc chiu anh huong bai didu kién nhi¢t do, pH mdi trudng nuoi ciy ban dau ciing anh huong dén
kha ning sinh truéng ciing nhu sinh téng hop cac hop chat thir cap. Bé khao sat anh hudng caa yeu t6 pH
I&n sy sinh tong hop cac hop chat khang moc cua vi khuan B. subtilis NN12, moi trueong nui cay dugc
diéu chinh & céc gia tri pH ban dau khac nhau 4,0, 5,0, 6,0, 7,0, 8,0, 9, 0£0,.1 va vi khuan dugc nudi ciy
tai nhiét 4o 37°C trong diéu kién lic 150 vong/phat. Dung dich nudi cdy duoc thu nhan va kiém tra kha
ning dbi khang sau 18 gio nudi cay.
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Hinh 3. Anh huéng cua pH moi truong nudi cay Ién kha nang sinh tong hop chét khang nim méc F. oxysporum
(A, B) va F. equiseti (A, C) cua B. subtilis NN12. (-) Boi chirng v&i moi truong khdng nudi cay.
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Két qua thé hién ¢ hinh 3 cho thay chiing vi khuan B. subtilis NN12 déu thé hién kha nang khang mdc trong
céc moi truong co gia tri pH ban dau 4,0-9,0. Hoat tinh khang nam mdc F. oxysporum ting dan khi pH ting
tir 5,0 -8,0 va dat duoc kha nang d6i khang cao nhat tai pH 8,0 v6i phan tram tc ché dat 39,6% + 2,2%
(hinh 3A, 3B). Trong truong hop nim mdc F. equiseti, hoat tinh dbi khang cua dich nuéi cy duy tri 6n
dinh trong méi treong c6 pH 4,0-7,0 (28,4%-29,4%), va dat 33,3% * 3,9% va 34,3% + 2,6% tuong tng tai
pH 8,0 va pH 9,0 (hinh 3A, 3C). Hoat tinh khang nam méc F. oxysporum cuaa dich nudi ciy giam manh khi
pH méi trudng tang 1én pH 9,0 (27,5% + 2,0%), trong khi hoat tinh khang nam méc F. equiseti thi khong
thay doi trong khoang pH 8,0-9,0. Két qua phan tich thong ké cho thiy hoat tinh khang nim méc F.
oxysporum khong cé su khéc biét ¥ nghia khi méi trudng c6 pH ban dau 6,0-8,0. Trong khi d6, két qua
phan tich thong ké cho thay kha ning khang F. equiseti cua dich nudi cay tir B. subtilis NN12 giir 6n dinh
khi gia tri pH moi truong ban diu tir 4.0-9.0 (ANOVA, n=3, do tin cay 95%). Nhu vay, pH 6,0-8,0 I gia
tri pH moi truong ban dau phi hop dé nudi cay Bacillus subtilis NN12 sinh cac hop chat khang méc F.
oxysporum, trong khi qua trinh sinh tdng hop cac hop chat khang nam méc F. equiseti khdng bi anh huong
boi didu kién pH 4,0-9,0. Két qua tuong ti ciing duoc quan sat thay didu kién nudi cay chung B. subtilis
BZR 336 dé sinh tong hop cac hop chat khang méc 1a pH 6,0-8,0 [29]. Do d6, pH 8,0 dwoc chon l1am diéu
kién dé nudi cay vi khuan Bacillus subtilis NN12 cho qué trinh sinh tong hop cac chat khang méc Fusarium.

3.4. Anh huwéng cia ngudn carbon trong méi truwedong nudi ciy 1&n kha niang dbi khang F. oxysporum
va F. equiseti caa B. subtilis NN12

Thanh phan carbon 1a thanh phan khong thé thiéu trong cac méi trudng nudi cay vi sinh vat va cé anh huéng
dén qua trinh sinh tong hop cac hop chét khang mdc. Do d6, ching toi tién hanh khao sat anh huong cua
céc ngudn carbon khéac nhau (glucose, sucrose, lactose, maltodextrin va tinh bot) 1&n qua trinh sinh tong
hop cac hop chat khang méc cua chung vi khuan B. subtilis NN12. Két qua thé hién anh huéng caa ngudn
carbon dugc trinh bay trong hinh 4.

A 45.0 4
~ 40.0 4
< 35.0 - i +
E -I- B
«w 300
S
e
.
= 15.0
& 100 1
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Glucose Sucrose Lactose Maltodextrin Tinh bot
Nguén carbon
B Fusarium oxysporum QO Fusarium equiseti
Malto-
B Glucose Sucrose Lactose dextrin Starch

~ Hinh 4: Anh huéng cta nguon carbon trong méi trwong nudi cy 1én kha ning sinh tong hop chat khang nam
maoc F. oxysporum (A, B) va F. equiseti (A, C) cua B. subtilis NN12. (-) Boi chirng v&i méi truong khong nubi cay.
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Két qua khao sat cho thiy B. subtilis NN12 c6 kha ning sir dung ca 5 ngudn carbon trong khao sat va sinh
tong hop céac hop chat khang hai chung Fusarium kiém nghiém. Hoat tinh khang méc F. oxysporum duogc
thé hién cao nhat khi vi khuan dugc nudi trong méi truong c¢é bo sung tinh bot (39,2% + 1,0%). Tuy nhién,
mdi trudng nudi ciy duoc bd sung bdn ngudn carbon glucose, sucrose va maltodextrin vao méi truong nudi
cay thi hoat tinh khang méc F. oxysporum ciia dich nudi cay la tuong duong nhau (35,3% * 3,4% - 37,3%
+ 1,0%), va khong co su khac biét khi phan tich thdng ké (ANOVA, n=3, d¢ tin cdy 95%). Trong khi do,
hoat tinh khang méc 1a thé hién thap nhét khi duoc nudi trong moi truong bo sung lactose (31,4 % + 1,0%)
(hinh 4A, 4B). Bén canh d6, khd nang uc ché sy phét trién caa nam méc F. equiseti cua dich nudi ciy dat
cao nhat khi méi truong c6 bd sung ngudn carbon 1a glucose (39,4% =+ 2,0%). Ngoai ra, khi méi truong
nudi cay bd sung tinh bot, lactose hay sucrose déu cho gia tri hoat tinh twong duong nhau va khong co su
khéc biét mang y nghia thong ké (hinh 4B, 4C). Tir cac két qua thu nhan duoc, glucose duoc lya chon lam
nguon carbon thich hop cho kha ning sinh tong hop cac hop chat khang méc Fusarium tir B. subtilis NN12.
Trong nghién ctu caa Shinji Mizumoto (2007), ngudn carbon 1a glucose ciing duoc chon lya cho mi
truong nudi cay vi khuan Bacillus subtilis RB14-CS dé sinh tong hop cac chat dbi khang nam méc [30].

3.5. Anh hwéng ciia ngudn nitrogen trong méi treong nudi cdy 1&én kha ning dbi khang F. oxysporum
va F. equiseti ciaa B. subtilis NN12

Sy sinh tong hop cac hop chét trao d6i thir cap cia cac vi sinh vét ciing bi anh hudng bai thanh phén
nitrogen trong madi trudng nudi cay. Do d6, dé xac dinh anh huéng cua nitrogen 1én sy sinh tong hop cac
hop chat ddi khang Fusarium caa B. subtilis NN12, chung vi khuan duoc nudi trong méi truong c6 cac
nguon carbon khac nhau (NHsNOs, NH,CI, NaNOs, ure, cao nim men, peptone) va dich nudi ciy duoc
kiém tra hoat tinh sau 18 gio. Két qua duoc thé hién ¢ hinh 5.
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Hinh 5: Anh hung cia nguon nitrogen trong méi trwong nudi cy 1én kha ning sinh tong hop chat khang nam
maoc F. oxysporum (A, B) va F. equiseti (A, C) caa B. subtilis NN12. (-) Boi chiang.

Két qua the hién & hinh 5 cho thy chiing vi khuan B. subtilis NN12 déu c6 kha nang sinh tong hop cac hop
chat khang hai ching nim méc Fusarium trong mdi truong st dung cac ngudn carbon khéac nhau. Dich vi
khuan tc ché manh su phat trién cua nam méc F. ‘oxysporum khi duoc nudi trong méi truong chira pepton
hoidc urea (37,3% - 39,2%). Hoat tinh wc ché thdp hon duoc quan sat thiy khi nudi vi khuan trong moi
truong chira NHsNOs va NaNOs. Mai truong c6 bd sung cao ndm men (yeast extract) c¢6 két qua tc ché
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thip nhat trong cac mdi trudng thir nghiém (25,5% + 3,9%) (hinh 5A, 5B). Bén canh do6, kha ning tic ché
su phét trién hé soi to F. equiseti ciia dich vi khuan dugc quan sat thiy trong méi truong bo sung NHsNO3,
pepton, cao nam men la cao nhat va tuong duong nhau (43,1% * 2,0% - 46,1% * 2,6%), trong khi d6, hoat
tinh d6i khang nam mdc nay khong cé su khac biét khi vi khuan dugc nuéi trong méi truong bd sung cac
ngudn nitrogen khac NH4Cl, NaNOs, ure (ANOVA, n=3, d6 tin cay 95%) (hinh 5A, 5C). Can cir vao két
qua dat duoc, ngudn pepton duoc lya chon lam ngudn nitrogen bo sung vao méi trudng nudi cay vi khuan
B. subtilis NN12. Két qua twong ti ciing dugc quan sat theiy trong nghién ctru cua tac gia Scott W Pryor va
cong sy (2007) khi bo sung pepton vao moi trudng nudi cay Bacillus subtilis TrigoCor 1448 dé t6i wu hoa
qué trinh sinh tong hop céc hop chat khang nam méc Fusarium oxysporum f. sp. melonis [31].

3.6. Anh hwéng cia nhiét d9, pH va proteinase K 1én hoat tinh d6i khang F. oxysporum va F. equiseti
cua B. subtilis NN12

Do bén nhiét, do bén pH va su nhay cdm voi protease (proteinase K) cta dich nudi céy vi khuédn cling dugc
kiém tra dé gop phén xéc dinh ban chét cac hop chat khang mdc ciing nhur kha nang bao quéan cia dich nuéi
cdy. Dich nudi ~cay duge xu ly ¢ cac diéu kién nhiét do (60-95°C), pH (1,0-12,0) khac nhau va proteinase
K. Hoat tinh ddi khang ndm mdc con lai sau xir Iy dugc kiém tra va thé hién trong hinh 6.
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Hinh 6: Anh hudng cua nhiét do (A), diéu kién pH (B) va proteinase K (C) Ién kha ning khang ndm méc F.
oxysporum va F. equiseti cua B. subtilis NN12. (1) Dich nudi cay khong xu Iy, (2,3) Dich nudi cay xur ly véi
proteinase K, (4) Boi ching.

Két qua thu duoc cho thiy cac hop chéat dbi khang nam méc F. oxysporum trong dich nudi cy vi khuan cé
kha ning chiu nhiét kém va chi con ~40% hoat tinh trc ché su phat trién cua to ndm khi duoc xir Iy & nhiét
d6 60-65°C, va hoat tinh mat hoan toan khi tang nhiét do xu ly 1én 70°C. Tuy nhién, kha ning ddi khang
v6i ndm méc F. equiseti caa dich nudi cdy duoc duy tri 60% sau khi xir Iy & cac nhiét d6 70-80°C, va
khoang 40% tai nhiét do 90°C (hinh 6A). Nhu vay, hoat tinh d6i khang trén hai chiing nam méc Fusarium
kiém dinh cua dich vi khuan B. subtilis NN12 la két qua tac dong cua cac hop chat c6 kha nang chiu nhiét
khac nhau. Do bén nhiét cua dich nudi cay dbi khang nim mdc A. niger ciing dugc quan sat thay trong
nghién ctu caa Meng Gong va cong su (2006) trén chung vi khuan B. subtilis PY-1 véi hoat tinh d6i khang
sau khi xir ly 121°C trong 15 phut [32] hoac trong nghién ciru caa T. Zhang va cong su (2008), hoat tinh
dbi khang nam méc A. flavus cua dich nudi cay tir B. subtilis B-FS06 duoc giit nguyén ¢ 100°C trong 30
phut va giam 30% hoat tinh khi u ¢ 121°C trong 20 pht [33]

Ngoai ra, kha ning trc ché su phat trién cua hé soi to nim F. oxysporum va F. equiseti cta dich nudi cy B.
subtilis NN12 duoc duy tri 6n dinh véi 80%-100% hoat tinh ¢ khoang pH 5,0-11,0. Hoat tinh khong dwgc
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quan sét thay khi dich nudi cdy duoc xir ly & pH 1,0-2,0, tuy nhién, khi dich nuéi cdy dugc xt Iy & pH 12,0
thi mat kha ning ¢ ché to nAm véi F. oxysporum va giam 50% hoat tinh tc ché to ndm F. equiseti. Nhur
vay c0 thé két luan cac hop chat khang méc cé trong dich nudi cdy 6n dinh trong khoang pH dich nudi tir
3,0-11,0 va cac hop chat d6i khang hai loai nAm méc kiém dinh 13 khac nhau. Kha ning 6n dinh caa hoat
tinh khang méc trong cac diéu kién pH khac nhau cia dich nudi cay vi khuan ciing dugc quan sat thay trong
cac nghién ctru ciia Gong va cong su (2006) va Zhang va cong su (2008) véi hoat tinh duy tri ~ 80% hodc
khong ddi khi xtr ly trong khoang pH 5,0-12 [32, 33]. Tuy nhién, khi xu Iy dich nu6i Cay vei proteinase K,
hoat tinh wc ché to nam F. oxysporum duy tri ~80% va F. equiseti la 90%. Diéu nay phan nao cho thiy rang
cac hop chéat khang mdc cd trong dich nudi cay cua B. subtilis NN12 giam nhe dudi tac dong cua protease
va c6 thé du doan ban chat cua cac chat khang méc trong dich vi khuan khong phai chi 1a protein hoic
peptide ma co thé 1a cac phirc hop bao gdm nhiéu chét khac.

4. KET LUAN

NAm méc gay bénh trén thuc vat di va dang tré nén nguy hiém hon, giy thiét hai nghiém trong cho nén
ndng nghiép trén toan thé gioi. Viéc kiém soat va phong trir cac déi teong gay bénh nay mét cach an toan
va hiéu qua dang duogc tap trung nghién ciu. Trong cong trinh nay, B. subtilis NN12 d4 duogc sir dung dé
budc dau tao ra cac hop chat déi khang nim méc F. oxysporum va F. equiseti. Thanh phan méi trudng nudi
cay chang B. subtilis NN12 bao gom 1% glucose, 0,5% peptone, pH 8,0 va diéu kién nudi ciy 37°C trong
18 gio tai téc do lac 150 vong/phut duge xac dinh 12 tot nhat cho viéc sinh tong hop va tiét ra moi truong
cac hop chat khang F. oxysporum va F. equiseti c6 hoat tinh cao. Khi xir ly nhiét (tir 70°C tro 1én) dich nudi
cdy, hoat tinh dbi khang véi F. oxysporum giam manh. Nguoc lai, hoat tinh d6i khang cua dich nudi ciy
vé6i F. equiseti van duy tri du dugc xir ly & 90°C trong 15 phit. pH 1a mét tac nhan ¢ anh huong rat Ion
dén hoat dong cua sinh vat ciing nhu hoat tinh cua cac hop chat thir cdp. Tuy nhién, khi thay doi gia tri pH
cua dich nudi ciy tir 3 dén 11, hoat tinh d6i khang cua dich nudi ciy 1én F. oxysporum va F. equiseti khdng
thay d6i. Hoat tinh nay ciing khong thay doi khi dich nuéi cdy duoc xir ly voi proteinase K. Nhitng két qua
nay cang cb thém gia tri caa B. subtilis ciing nhu cho thdy kha ning st dung chang B. subtilis NN12 dé san
Xuat cac ché pham sinh hoc phuc vu cho viéc kiém soat, ngan ngira va diéu tri cac bénh do nam méc
Fusarium trén thuc vat. Ban chat cua cac hop chit trong dich nudi cdy dang duogc lam rd dé cd thé thuc
hién cac nghién ctru sdu hon va gia tang gia tri str dung cta cac san pham ddi khang nim méc Fusarium
trong tuong lai.

LO1 CAM ON: Nghién ciru nay duoc thuc hién tai phong thi nghiém Cong nghé Vi sinh, Vién Cong nghé
Sinh hoc va Thuc pham, Trudng Pai hoc Cong nghiép TP. HCM. Chiing t6i xin chan thanh cam on Ban
Giam hiéu Truong Pai hoc Céng nghiép TP. HCM, Ban lanh dao Vién Cong nghé Sinh hoc va Thuc phdm
da tao diéu kién thuan loi cho chdng t6i thuc hién nghién ciru nay.
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EFFECTS OF GROWTH CONDITIONS ON ANTIFUNGAL
ACTIVITY OF Bacillus subtilis NN12 AGAINST Fusarium oxysporum AND
Fusarium equiseti

PHAM TAN VIET, DINH THI NGOC NGAN, LE THI NGOC LY, NGUYEN THI KIM HUE, LE THI
VY HIEN, NGUYEN THI DIEU HANH, NGUYEN NGOC AN"
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Abstract: Fusarium spp. are commonly pathogenic to various plants and seriously affect crop yields. To
find a safe and effective way to control these fungal pathogens, many Bacillus strains have been widely
studied and applied on a variety of plant models. In this study, culture conditions suitable for synthesizing
antifungal compounds produced by Bacillus subtilis NN12 strain (Laboratory of Microbiotechology,
Industrial university of Ho Chi Minh city) against Fusarium oxysporum and Fusarium equiseti were
identified. The culture supplemented with 1% glucose, 0.5% peptone, initial pH 8.0 and 37°C with 150 rpm
shaking condition for 18 hours was recorded as the highest antifungal activity of the culture supernatant.
The F. oxysporum inhibitory activity of the culture was reduced by high temperatures, while the inhibitory
activity affected on F. equiseti was relatively heat-resistant up to 90°C. In addition, antifungal compounds
against both F. oxysporum and F. equiseti were shown to be stable in a wide pH spectrum (3.0-11.0) and
especially were not affected by proteinase K. The results obtained in this study will provide the basis for
future applications of B. subtilis NN12 in agriculture to not only to treat but also to prevent Fusarium
diseases.

Keywords: antifungal, Bacillus subtilis, culture condition, Fusarium oxysporum, Fusarium equiseti
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