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TOM TAT

Bacillus velezensis 13 mot loai vi khudn an toan, s& hitu nhidu dic tinh quy c¢6 loi cho cdy tréng, dic biét 1a
kha ning sinh cac chit khang ndm va khang vi khuin gdy bénh cdy. T dich nudi cdy ciia ching B. velezensis
CP 1604, chit c6 hoat tinh khang nim Fusarium oxysporum va khang khuén Xanthomonas oryzae déu c6 thé
tach chiét duoc bing phuong phép hép phu trong hat Amberlite XAD-7, chiét trong ethanol tir dich dong kho,
tia & pH thap hoac chlet bing cac dung méi hiru co 1a 1-butanol va 2-pentanol. Két qua tinh sach bing HPLC
cho thiy chit khang nidm duoc théi ra & thoi gian 5,328 phut va chit khang khudn dugc théi ra ¢ thoi gian
15,313 phat. Bing phuong phap phén tich khdi phd, chét khéng ndm duoc xac dinh 1a iturin A c6 trong luong
phan tir [a 1042 Da va chét khang khudn 14 macrolactin A c6 trong lwong phan tir 1a 402 Da. Chét khang nim
bén nhiét nhung chét khang khuan bi giam hoat tinh rd rét khi bi xir Iy & 100°C trong thoi gian 2 gio. Ca hai
chit nay du giam hoat tinh & pH acid nhung duy tri hoat tinh & pH base. Hoat tinh khang nim va khang khuin
khong thay ddi khi xir 1y véi cac enzyme thuy phan 1a trypsin, a-chymotrypsin, amylase, lipase va proteinase
K. Nghién ctru thir nghiém tinh an toan v higu qua phong trir bénh hai cay 14 viéc 1am cin thiét nhim tim kiém
kha ning tmg dung cua chit khang nim va chit khang khuan tir ching B. velezensis CP 1604 trong phat trién
néng nghiép xanh va bén ving.

Tir khéa: Bacillus velezensis, chdt khdang nam, chat khdang khudn, iturin, lipopeptide, macrolactin, polyketide

MG PAU

Bacillus velezensis 1a mot trong sb tam loai vi
khuin thudc nhom Bacillus subtilis (Rooney et al.,
2009). Pay 1a loai vi khuén an toan, s hitu nhiéu
dic tinh quy c6 lgi cho cay trong nhu kha ning sinh
céc chat khang ndm va khang vi khuin gdy bénh
cay, san sinh hormone kich thich sinh truong thuc
vat, san sinh cac enzyme thily phan va c6 kha nang
ting cuong tinh mién dich cua cdy chdng lai su
xdm nhiém cua cic loai vi sinh vat giy bénh
(Chowdhury et al., 2015; Shao et al., 2015; Li et
al., 2015). Do sé hitu cac dic tinh quy, vi khuan B.
velezensis dugc nhiéu nha khoa hoc quan tdm
nghién ctru & moi cip do tir giai md hé gen
(genome) dén nghién ctru cac chit trao ddi, nghién
clru phén loai, nghién ctru ing dung trong nha kinh
va ngoai thuc dia; nhidu chung vi khuén B.
velezensis da dugc phan lap, danh gia cac déac tinh
¢6 lgi va tung dung trong déu tranh sinh hoc dé
phong ngtra cac loai dich bénh hai cay tréng.

B. velezensis san sinh ra nhiéu loai chét trao ddi
béc hai c6 hoat tinh khang ndm va khang vi khuin
gdy bénh cdy. Cac chat trao ddi d6 bao gdm
lipopeptide, polyketide, dipeptide, siderophore va
protein khéng khuén (Arguelles-Arias ef al., 2009;
Huang et al., 2014). Lipopeptide cdu tao tir chudi
peptide lién két véi acid béo, duoc tong hop khong
can ribosome (nonribosomally synthesized peptide)
nh¢ sy ¢6 mat cia nhom da enzyme non-ribosomal
peptide synthetases (NRPS) Giai ma hé gen cuia céc
chung B. velezensis cho thdy hon 9% hé gen cua vi
khudn mang cac gen tham gia sinh tong hop
lipopeptide (Chowdhury et al., 2015). Dua vao cau
tric phan tr va dac tinh sinh hoc, lipopeptide sén
sinh tir Bacillus va Paenibacillus dugc chia thanh 3
nhom chinh 1a lipopeptide mach vong mang dién tich
duong, lipopeptide mach vong khong mang dién tich
duong va lipopeptide mach thing mang dién tich
duong (Cochrance, Vederas, 2014). Surfactin, iturin
va fengycin la cac lipopeptide mach vong khong
mang dién tich dwong thuong dugc tim thiy trong
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dich nudi céy cua cac loai B. subtilis (Stein, 2005,
Ongena, Jacques, 2008). Bén canh d6, nhidu ching
B. velezensis con ¢ kha ning san sinh dong thoi cac
polyketide la difficidin, bacillaene va macrolactin
(Arguelles-Arias et al., 2009; Yuan et al., 2012).

Trong qué trinh tim kiém cac ching vi khuén ¢
kha ning ung dung trong déu tranh sinh hoc dé
phong trir cac bénh hai cay, chiing t6i da phan lap
dugc chung B. velezensis CP 1604 trong dit nong
nghiép gin vuon Qudc gia Ciic Phuong c6 kha ning
d6i khang manh v&i ndm gdy bénh cay 1a Sclerotium
hydrophilum, Rhizoctonia solani, Phytophthora
capsici, Fusarium oxysporum va vi khuin giy bénh
bac 1a Xanthomonas oryzae (Trung et al., 2016).
Trong nghién ctru nay, ching t6i tién hanh tach
chiét, tinh sach va xdc dinh ban chét cia chét khang
nam va chat khang khun sinh ra tir ching CP 1604.

VAT LIEU VA PHUONG PHAP

Chiing vi khuin nghién cru va méi truong nudi
chy

Chung B. velezensis CP 1604 c6 hoat tinh dbi
khang manh v&i ndm gy bénh cay S. hydrophilum,
R. solani, P. capsici, F. oxysporum va vi khuan giy
bénh bac 1a X. oryzae dugc luu giit tai phong Béo
tang Gidng chuén Vi sinh vat, Vién Vi sinh vat va
Cong nghé Sinh hoc. Tir éng gitr lanh séu ¢ -70°C,
chung CP 1604 dugc hoat hoa trén moi truong thach
NA (Becton, Dickinson and Company, Phap) va
duoc nudi cdy ¢ 30°C. Sau 24 gio, té bao vi khuan
hoat hda duoc ce‘iy vao binh tam giac 100 ml chura 25
ml moéi trudng TSB dich thé (Becton, Dickinson and
Company, Phip) va dwgc lic tai toc do 160
vong/phit & 30°C. Sau 24 gid, 0,5% dich lic hoat
hoa dugc chuyén sang binh tam gidc 250 ml chura
100 ml méi truong TSB dich thé va dwoc nudi ciy
lic tai téc do 160 vong/phut & 30°C. Nudi cdy dugc
thyc hién trong 48 gi¢. Sau d6, dich nudi c?iy duoc
thu lai va té bao vi khudn duogc loai bo bang phuong
phap ly tam & tbc d6 8.000 vong/phit trong 10 phut.
Phan dich néi duoc st dung cho cac budc tach chiét
va tinh sach trinh bay tai phan dudi.

Xac dinh hoat tinh cia chit khang nim va
khang khuan

Hoat tinh khang ndm va khang khuan tir dich 1én
men, dich tach chiét va tinh sach duoc xac dinh theo
phuong phép khuéch tan thach. Theo dé, dich thir
nghiém dugc nho vao 16 giéng trén moi truong PDA
(g/L: khoai tay 200 g, dextrose 20 g va thach 15 g)
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da cy sdn ndm kiém dinh F. oxysporum hodc nho
vao 10 giéng trén moi truong NA da céy vi khuin
k1em dinh X. oryzae. Sau 2 ngay nudi cay dbi voi
nidm va 1 ngay nudi chy dbi voi vi khuan ¢ 30°C,
hoat tinh khang nim va khang khuan duoc xac dinh
dya trén kich thudc duong kinh vong trong (vong vo
khuén) trir di kich thu6e duong kinh 15 giéng (@ = 6
mm).

Tach chiét chit khang nAm va khang khuén

Tir dich nudi cdy da loai bo t& bao, chat khang
nadm va chit khang khuén dugc tach chiét bang 4
phwong phap 14 (i) st dung dung méi hitu co, (ii) hip
phu véi hat Amberlite XAD-7, (iii) dong kho dich
nudi cdy kém tach chiét bang ethanol va (iv) tia &
pH thip. Cac phwong phép tich chiét dugc lap lai 2
dén 3 lan theo quy trinh nhu sau:

i) Phuong phap tach chiét bing dung méi hitu
co: dich nudi cdy da loai bo té bao duoc 1an luot dua
vao cac dung moéi c6 d¢ phan cuc khac nhau la
benzen, 1-butanol, chloroform, ethyl acetate, hexan,
2-pentanol va tuluene theo ty 1¢ 1:1. Sau khi dao tron
mau trong 10 phut, hdn hop dung dich dugc ly tim &
toc do 8.000 vong/phit trong 20 phut nhim tach rd 2
16p dich nudi cdy va dung méi. Phan dung méi phia
trén dugc thu lai va c6 quay ¢ nhiét 36 60°C. Sau do,
can khang sinh thé dugc hoan nguyén véi nude cat
va duoc thir hoat tinh khang nim va vi khuan kiém
dinh.

ii) Phuong phap hép phu véi hat Amberlite
XAD-7: hat Amberlite XAD-7 dugc dua vao dich
nudi cdy theo ty 1& 1:5 (khdi lugng/thé tich). Hon
hop nay dugc khudy nhe qua dém trén may khudy tir
& nhiét d6 4°C. Sau d6, hat amberlite duoc thu lai va
rira lién tiép 3 1an voi nudce cit, 1 1an véi ethanol
30%. Hat amberlite duogc khuéy nhe véi ethanol 75%
trong 4 gid (He et al., 2007). Chat khang sinh tho
thoi ra trong ethanol dugc thu lai va c¢6 quay o nhiét
d6 60°C. Sau d6, cdn khang sinh thé duwgc hoan
nguyén voi nudc cat va duge thir hoat tinh khang
nim va vi khuén kiém dinh.

iii) Phwong phap dong kho: tién hanh dong kho
hoan toan dich nuoi céy. Sau d6, dua mot lugng thé
tich ethanol 100% tuong duong véi lugng mau ban
dau vao cin dong khé va lic ¢ 160 vong/phut trong
2 gid nham chiét rat chit khang sinh tho. Phan
ethanol dugc thu lai va ¢d quay & nhiét d6 60°C.
Sau do, can khang sinh thé dugc hoan nguyén véi
nude cit va duge thir hoat tinh khang ndm va vi
khuén kiém dinh.
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iv) Phuong phap tia ¢ pH thip: dich nuoi ciy
dugc chinh vé pH 3,0 sir dung HC1 6N va dwoc u qua
dém & 4°C. Sau do6, dich nuéi cdy dugc ly tim &
8.000 vong/phut trong 10 phat. Phin cin tua dwoc
thu lai va hoan nguyén véi nudc cat. Hoat tinh khang
sinh thd trong cén tia dugc thir voi nidm va vi khuén
kiém dinh.

Tinh sach chit khiang nim va khang khuin

Chat khang ndm va chat khang khuén dugc tinh
sach bang ky thuat HPLC st dung cot Zorbax
Eclipse XDB-C18 (4,6 x 250 mm, 5 pl, Agilent
Technologies, USA). Phuong phép tinh sach HPLC
duoc thuc hién theo md ta cua He et al. (2007). Theo
do, pha dong st dung methanol va nude chira 0,05%
trifluoroacetic acid. Sau khi can bang cot véi ty 18
20% methanol, 30 pl dich khang sinh tach chiét theo
2 budc bang dung méi 1-butanol va hat Amberlite
XAD-7 dugc tai 1én cdt. Dung moi hé dong dugce
thay ddi tuyén tinh theo ndng do methanol tir 20%
1én 40% trong 10 phut, tir 40% lén 60% trong 5 phut
va tir 60% 1én 70% trong 10 phat. Toc d6 dong cua
ca qua trinh sic ky 1a 0,5 ml/phut. Sic ky dd dwoc
ghi nhén tai budc song 220 nm. Sau khi bi thoi ra
khoi cot, cac phan doan sic ky (0,5 ml/phan doan)
duogc thu nhan, c6 quay loai bé dung moéi va thir hoat
tinh khang nim va khang khuan. Sau d6, cic phan
doan c6 hoat tinh dugc tron lai véi nhau va dugc tinh
sach lai mot 14n nita theo chu trinh sic ky mo ta nhu
trén. Phan doan c6 hoat tinh khang ndm va khang vi
khuan dugc gii sang Trung tdm cac Phuong phap
Phd Ung dung - Vién Hoa hoc - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam dé xac dinh phd khéi.

Xac dinh dic tinh sinh hoa ly ciaa chit khang nim
va khang khuan

Kha nang bén nhiét d6, bén pH va bén voi cac
enzyme thuy phan cua chat khang nam va chat khang
khuan dugc thir nghiém nhu sau:

i) Kha nang bén nhiét: dich tach chiét chat khang
sinh duge xtr Iy ¢ cac nhiét ¢ 60°C, 80°C va 100°C.
Sau thoi gian xir 1y 1a 30 phut, 60 phat, 90 phut va
120 phut, hoat tinh khang ndm va khang vi khuén
duoc xac dinh bang phuong phap khuéch tan thach
nhu mo ta & trén.

ii) Kha ning bén pH: dich tach chiét chit khang
sinh duoc xtt Iy & cac pH tir 3,0 dén 7,0 trong dém
citrate-phosphate va pH 8,0 dén 9,0 trong dém Tris-
HCI. Sau 24 gid G & 4°C, hoat tinh khang ndm va
khang vi khuan dwgc xac dinh bang phuong phap
khuéch tan thach nhu mé ta & trén.

iii) Kha nang bén vdi cic enzyme thiy phan: 5
enzyme la trypsin, a-chymotrypsin, amylase, lipase
va proteinase K duoc pha trong dém phosphate 25
mM (pH 7,0) téi ndng d6 cudi cing 1a 1 mg/ml. Sau
d6, dich tach chiét chit khang sinh duoc 1an luot tron
déu véi cac dung dich enzyme theo ty 18 1:1 va dugc
it & 37°C. Sau 2 gid xir 1y, hoat tinh khang nim va
khang vi khuin dwgc xac dinh bang phuong phap
khuéch tan thach nhu mé ta & trén.

KET QUA

So sanh hi¢u qua tach chiét chit khing nim va
chat khang khuan

Tir dich nudi cdy ching CP 1601 trong moi
truong TBS, chit c6 hoat tinh khang nim va khang
khudn duoc tach chiét biang 4 phwong phap khéc
nhau. Pbi v6i phuong phap tach chiét bang dung moi
hitu co, chéit co hoat tinh dwgc chiét rt manh nhét
trong dung moi 1-butanol va 2-pentanol. Hoat tinh
khang ndm khong xuét hién khi dich nuéi cdy dugc
tach chiét bang chloroform va hexan nhung hoat tinh
khang khuan van duy tri kha cao khi tich chiét bing
chloroform. Pidu d6 ching to c¢6 sy khac nhau vé
tinh tan trong cac dung moi khac nhau nén dich nuoi
cdy ching CP 1604 c6 thé chira 2 chit khang nim va
khang khuan riéng biét nhau.

Hoat tinh khang nim va khang khuan thu dugc
kha cao khi tach chiét bang phwong phap hap phu
voi hat Amberlite XAD-7 va tach chiét véi ethanol
tir can dong kho. Can taa trong pH thap cua dich
nudi cdy ciing co hoat tinh khang nidm va khang
khuan nhung hoat tinh khang thip hon so véi cac
phuong phéap con lai (Bang 1).

Tinh sach chit khiang nim va khang khuin

Tu két qua thu dugc & trén, chét khang sinh
thé chuén bi cho tinh sach duoc tach chiét lién
tiép bang 2 phuong phap nhim loai bo cac tap
chat khong mong mudn. Pau tién, dich nudi ciy
chung CP 1604 duoc tach chiét voi dung moéi hitu
co 1-butanol. Sau d6, dich khang sinh dugc tiép
tuc tach chiét bing phuong phap hip phu véi hat
amberlite-XAD7 va duogc théi ra & ndng do
ethanol 75%. Két qua kiém tra bing may HPLC
cho thiy duong sic ky dd sau khi tach chiét 2 1an
¢6 nhidu dinh rd rang hon so véi dich chiét 1 lan
bang 1-butanol. Chat khang sinh th nay sau do6
dugc tinh sach bang k¥ thuat HPLC. Két qua thir
nghiém hoat tinh khang nam va khang khuan ¢ céac
phan doan thu duoc cho thiy c¢6 2 chét rd rang:
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chét ¢6 hoat tinh khing nim dugc théi ra & thoi  Diéu d6 ching té ching CP 1604 da san sinh ra 2
gian 5,328 phut va chat c6 hoat tinh khang khuan  loai chat c6 hoat tinh khang nam va khang khuan
duogc théi ra ¢ thoi gian 15,313 phut (Hinh 1). khac nhau.

Bang 1. Hoat tinh khang ndm va vi khuan cla dich chiét tho.

Hoat tinh déi khang (D - d, mm)

STT Phwong phap tach chiét
Fusarium oxysporum Xanthomonas oryzae
Benzen 6 22
1 - butanol 9 26
Chloroform 0 26
1 Dung méi hiru co Ethyl acetate 4 26
Hexan 0 8
2 - pentanol 6 34
Tuluene 4 16
Amberlite XAD-7 10 32
3 boéng khd 10 30
Taa & pH thap 8 24
DAD1 B, Sig=210,40 Ref=360,100 (TRUNG\TR126.D)
mAU S e
60
50
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10 3
0
-10 - : ‘ ‘ ‘ ‘ : ‘ ‘ ‘ ‘ : ‘ ‘ ‘ ‘
o 5 10 15 min

Hinh 1. Séc ky db HPLC cla chat khang nam (5,328 phut) va chat khang khuan (15,313 phat) tinh sach ti dich nudi cay
chiing B. velezensis CP 1604.
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Hinh 2. Khéi phd phan doan chét c6 hoat tinh khang ndm M + H® = 1043 Da (A) va phan doan chét c¢é hoat tinh khang
khuAn M — H' = 401 Da (B).
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Xac dinh cac tinh chit clia chdt khang nim va
khang khuan

Phé khdi ciia chat ¢6 hoat tinh khang nim va
khang khuén dugc phén tich (Hinh 2). Trén ban phd
ion dwong, khéi lugng phan tir ciia cht khang nim
duoc xac dinh 1a 1042 Da M + H' = 1043). Trén
ban phd ion am, khdi lugng phan tir cua chat khang
khudn dugc xé4c dinh 12 402 Da (M — H™ = 401).

Khi xtr Iy & giai nhiét do tir 60°C dén 100°C trong 2

gio, chat khing nim van duy tri hoat tinh khang F.
oxysporum nhung hoat tinh khang vi khuin X. oryzae
cta chat khang khuén giam 1 rét, dic biét khi bi xir Iy &
100°C (Bang 2). Ca 2 chét khang ndm va khang khuin
d&u giam hoat tinh khi ¢ trong dung dich dém ¢4 pH acid
trong khi d6 hoat tinh khang ndm va vi khuén van duy tri
tot & dung dich dém c6 pH base (Bang 3). Hoat tinh
khang ndm va khang vi khuan ctia 2 cht ciing khong bi
anh huéng bdi cac enzyme thiy phan trypsin, o-
chymotrypsin, amylase, lipase va proteinase K (Bang 4).

Bang 2. Kha nang bén nhiét ctia chat khang ndm va khang khuan.

Hoat tinh déi khang (D - d, mm)

Nhiét do xcv ly Thoi gi  ly (phuat
et do xwly ol gian xtr 1y (phut) Fusarium oxysporum Xanthomonas oryzae
30 8 25
o 60 8 25
60’c 90 8 25
120 8 25
30 8 24
o 60 8 20
80’c 90 8 20
120 8 20
30 8 20
5 60 8 15
100°C 90 8 10
120 8 7
i chirng (mAu khong xtr ly) 8 25

Bang 3. Kha nang bén pH ctia chat khang ndm va chét khang khuan.

Hoat tinh déi khang (D - d, mm)

Gia tri pH xtv ly
Fusarium oxysporum Xanthomonas oryzae

pH 3,0 3 20
pH 4,0 5 24
pH 5,0 6 25
pH 6,0 7 25
pH 7,0 8 25
pH 8,0 8 25
pH 9,0 8 25
Déi chirng (mAu khéng xa 1y) 8 25

Bang 4. Kha nang bén véi cac enzyme thiy phan.

Hoat tinh déi khang (D - d, mm)

Enzyme
Fusarium oxysporum Xanthomonas oryzae

Amylase 8 25
Chymotrypsin 8 25
Lipase 8 25
Protease 8 25
Trypsin 8 25
Déi chirng (mAu khong xd 1y) 8 25
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THAO LUAN

B. velezensis (hay con goi 1a B. methylotrophicus,
B. amylolzquefaczens subsp. plantarum va B. oryzicola)
1a mot loai vi khuan so hiru nhidu dic tinh quy ¢ loi
cho cay trong, dic biét 1a kha ning sinh cac chat khang
nam va khang vi khuan gy bénh cdy (Dunlap et al.,
2015). Do d6, nhiéu chung B. velezensis phan lap tir cac
ving sinh thai khéc nhau da dugc tmg dung trong du
tranh sinh hoc dé phong trir bénh cdy. Nhiéu chat co
hoat tinh sinh hoc tir loai B. velezensis dd dugc nghién
ctru nham 1am rd ban chat cdu triic héa hoc ciing nhu
co ché tn cong ciia chit khang sinh dén céc vi tri dich
clia vi sinh vat gy bénh. Tir bd suwu tAm chung B.
velezensis phan 1ap & cac vung sinh thai khac nhau tai
Viét Nam, ching CP 1604 chimg minh c6 kha nang
sinh chét khang ndm va khang khuan manh nhét khang
lai cac loai nidm hai cay la F. oxysporum, S.
hydrophilum, R. solani, P. capsici va vi khudn giy bénh
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bac 14 X. oryzae (Trung et al., 2016). Cac hoat chit nay
déu co thé tach chiét voi hiu qua twong duong bang
cac phuong phép hap phu trong hat Amberlite XAD-7,
chiét trong ethanol tir dich dong kho, tua ¢ pH thap
hoic chiét bang cac dung moéi hitu co 14 1-butanol va 2-
pentanol. Két qua tinh sach bang HPLC cho thdy chit
khang ndm va chit khang khuan 14 hai chit khac nhau
duoc thdi ra & hai thoi diém khac nhau. Phan tich khéi
phd cho thiy, bén canh cac manh phd khéi duge quan
sat thdy trén ban phd ion dwong, manh c6 khéi lugng
phén tir gibng iturin A (M + H™ = 1043) dwoc tim thiy
trong phan doan cht c6 hoat tinh khang nim. Tuong tu
manh ¢6 khéi lugng phén tir glong macrolactin A (M —

= 401) dugc phat hién thiy trén ban pho ion &m cua
phan doan c6 hoat tinh khang khuan. Didu d6 chimg to
chiing CP 1604 san sinh dong thoi 2 chét khang nim va
khang khuén trong dich nuéi cdy va sy hiép dong cua 2
chét nay gitp cho dich nudi ciy cua chimg CP 1604 c¢6
hoat tinh khang nim va vi khuan phd rong.

Hinh 3. Hoat tinh cha chat khang ndm va chét khang khuan khi xt ly & cac nhiét dd khac nhau. Hoat tinh khang ndm F.
oxysporum (A) khi xt Iy & nhidt d6 60°C trong 90 phat (1) va 120 phat (2), khi xC Iy & nhiét d6 80°C trong 90 phat (3) va 120
pht (4), khi x( Iy & nhiét d6 100°C trong 90 pht (5) va 120 phat (6). Hoat tinh khang khuan X. oryzae (B) khi xi Iy & nhiét
d6 100°C trong 30 phut (1), 60 phat (2), 90 phat (3) va 120 phat (4). BC 1a déi ching.

Lipopeptide 12 cac chat khang sinh chinh san
sinh tir vi khuén Bacillus va cac chi c6 quan hé gin
glii nhu Paenibacillus va Brevibacillus (Cochrance,
Vederas, 2014). Chét khang sinh nay duoc cau tao tir
2 thanh phan chinh 1a chudi peptide mach thing hodc
vong lién Kkét voi ph?m mach acid béo tai vi tri diu N
cua peptide. Trong sb cac lipopeptide di cong bd,
iturin 1& dwoc xép vao nhom khong mang dién tich
dwong, c¢6 7 amino acid khép vong bai mot lién két
amide giita ddu N cua phan tir p-amino acid béo va
ddu C cua amino acid cubi (Cochrance, Vederas,
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2014). Tturin thuong duge tich chiét tir cac loai vi
khudn thudc nhom B. subtilis, trong d6 c6 B.
velezensis (Meena, Kanwar, 2015). Dya trén sy khac
nhau vé& thanh phéan ciu tao chudi amino acid va céu
triic ciia phan tir acid béo, 16p iturin dwgc chia ra lam
nhidu loai v&i cac tén goi khac nhau la iturin,
mixirin, subtulene, mycosubtilin, mojavensin va
bacillomycin. Khang sinh 16p iturin c¢6 hoat tinh
khang nam manh nhung khong c6 hoat tinh khang
khuén. Tturin tin cong vao thanh phén sterol trong
mang t& bao ndm, lam ting tinh thdm cta ion Kkali,
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pha v& mang té bao, lam thoat hodc bat hoat cac
thanh phan trong té bao té bao ndm, din dén tiéu diét
té bao ndm (Cochrance, Vederas, 2014; Gong et al.,
2015). Theo cic cong bd trude ddy, iturin A cb phd
hoat tinh khang ndm rong, khang lai cac loai ndm
nhu Fusarium, Rhizoctonia, Penicillium, Aspergillus
va Pyricularia (Yu et al., 2002; Gong et al., 2006;
Pyoung et al., 2010). Iturin A san sinh tir chung CP
1604 ciing c6 phd hoat tinh khang nim manh khang
lai F. oxysporum, S. hydrophilum, R. solani, P.
capsici, A. oryzae, A. niger va S. cerevisiae (Trung et
al., 2016).

Bén canh lipopeptide, polyketide ciling la mot
trong nhimg chat trao d6i chinh thuong dwgc tim
thdy trong dich nuéi cdy cia vi khuan Bacillus.
Polyketide thuong c¢6 hoat tinh khéang khuén, khéng
virus va khang t& bao ung thu (Schneider ef al,
2007). Phan tich DNA cua ching B. velezensis
FZB42 cho thiy hé genome c6 3 nhém gen 1a pksl,
phks2 va pks3 quy dinh tong hop cac polyketide lan
luot 1a bacillaene, macrolactin va difficidin (Chen et
al., 2006; Schneider ef al., 2007). Macrolactin 1a mot
lactone dang vong c6 24 phan tir carbon lién két voi
1 hydrocarbon tai vi tri carbon s6 7. bay la chét
duogc phat hién lan dau tién vao nam 1989 trong dich
nudi cdy cta mot loai vi khudn bién va dén nay c6
khoang gan 20 loai macrolactin di dugc cong bd
(Gustafson et al, 1989; Chakraborty et al., 2014).
Trong s& d6, macrolatin A c¢6 hoat tinh khang vi
khuan manh nhat, dic biét 1a kha nang ddi khang véi
mot s6 loai vi khudn khang thudc khang sinh nhu
Staphylococcus  aureus khang methicillin = va
Enterococcus khang vancomycin (Romero-Tabarez
et al., 2006; Kim et al, 2011). Macrolactin A da
duogc phat hién trong dich nudi céy cliia mot ) ching
B. velezensis nhu chung GA1 (Arguelles-Arias et al.,
2009) va ESB-2 (He et al., 2013). Macrolactin A san
sinh tir cac chung B. velezensis nhu HR62 va NJN-6
da dugc chirng minh c6 hoat tinh khang lai cac loai
vi khuén gy bénh héo xanh Ralstonia solanacearum
(Huang et al., 2014; Yuan et al., 2012). Macrolactin
A san sinh tr chung CP 1604 dugc chirng minh co
hoat tinh khang vi khuan gy bénh bac 1a X. oryzae.
Hon nira, dich nudi cdy cua ching CP 1604 ciing ¢
hoat tinh khang vi khuan khang thubc S. aureus va
E. faecalis.

Lipopeptide tir vi khuan Bacillus 1a cic chat trao
d6i bac 2 duoc san sinh theo con dudng sinh tong
peptide khong can ribosome nhd sw ¢6 mit ciia nhom
da enzyme non-ribosomal peptide synthetases
(NRPS). Chit khang sinh nay chira hdn hop cac

amino acid dang D va dang L, gitip cho chit khing
sinh bén v&i cic enzyme thuy phan (Cochrance,
Vederas, 2014). Diéu d6 hoan toan dung véi chit
khang nim va chat khang khun sinh ra tir ching CP
1604. Ca hai chat déu bén véi mot loat cac protease
nhu trypsin, a-chymotrypsin, va proteinase K. Ngoai
ra, hai chét nay van duy tri hoat tinh khi xir 1y & pH
base. Iturin A bén nhiét do hon so v&i macrolactin A.

Str dung thudc trir sdu hoa hoc trong phong trir
sdu bénh hai cdy khong nhitng gdy 6 nhiém moi
truong ma con lam anh huéng nghiém trong dén sirc
khoe con ngudi. Do d6, viée tim kiém cac chat méi
c6 thoi gian ban hily nhanh, tiéu diét dac hi€u vi sinh
vat dich va ¢6 ngudn gbc tir vi sinh vat van dang
dugc cac nha khoa hoc quan tam (Copping, Mann,
2000). Vi véy, nghién ciru tiép theo dé thir nghiém
tinh an toan va hiéu qua phong trir bénh hai cay Ia
viéc 1am can thiét nhdm tim kiém kha ning ing dung
clia cht khang nim va chit khang khuan tir chung B.
velezensis CP 1604 trong phat trién ndéng nghiép
xanh va bén ving.

KET LUAN

Ching B. velezensis CP 1604 sinh chét khang
nam va chét khang khuin. Dya trén phan tich khdi
phé, chét khéng ndm duoc x4c dinh 1a iturin A ¢
trong lwong phén tir 1a 1042 Da va chat khang khuén
la macrolactin A c6 trong lugng phén tir 1a 402 Da.
Chat khang nim bén nhiét nhung chét khang khuan
bi giam hoat tinh khi bi xir Iy & 100°C. Ca hai chét
nay déu giam hoat tinh & pH acid nhung duy tri hoat
tinh & pH base. Hoat tinh khang nim va khang khuén
khong thay d6i khi xir Iy véi cac enzyme thiy phén
la trypsin, a-chymotrypsin, amylase, lipase va
proteinase K.

Loi cam on: Nghién ciru ndy dwoc tai tro tir dé tdi
mad so QG.13.12 cua Dai hoc Quoc gia Ha Noi.
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EXTRACTION, PURIFICATION AND CHARACTERIZATION OF ANTIFUNGAL AND
ANTIBACTERIAL SUBSTANCES PRODUCED FROM BACILLUS VELEZENSIS CP 1604

Trinh Thanh Trung"*, Dinh Thi Tuyet Van', Nguyen Phuong Lien’, Dao Thi Luong', Duong Van Hop'

!Institute of Microbiology and Biotechnology, Vietnam National University, Hanoi
National Institute for Control of Vaccine and Biologicals

SUMMARY

Bacillus velezensis is one of the members of the Bacillus subtilis species complex which is generally
considered as safety organism. The bacterium possesses several beneficial properties for crops, especially
production of antifungal and antibacterial agents against plant pathogens. In this study, we aimed to investigate
the biological properties of antimicrobial subtances produced from B. velezensis CP 1604. From liquid culture,
substances with activity against Fusarium oxysporum and Xanthomonas oryzae were extracted by means of
adsorption with Amberlite XAD-7, extraction from lyophilized powder using ethanol, precipitation at low pH
and extraction with organic solvents of 1-butanol and 2-pentanol. The substances were subsequently purified
using High Performance Liquid Chromatography (HPLC). Antifungal substance was eluted at 5.328 min while
antibacterial substance was observed at 15.313 min. Mass spectrometry analysis showed that antifungal
substance was iturin A with molecular weight of 1042 Da and antibacterial substance was macrolactin A with
molecular weight of 402 Da. The antifungal substance was stable at high temperature but antibacterial activity
was significantly reduced when treated at 100° C for 2 hours. Both substances reduced the activity at low pH
but the activities still maintained at high pH. The antimicrobial activities against the fungal and bacterium were
not affected when treated with hydrolytic enzymes such as trypsin, a-chymotrypsin, amylase, lipase and
proteinase K. Further safety and efficiency investigations of the antifungal and antibacterial substances from B.
velezensis CP 1604 on the plant disease control are required in order to seek for the potential application on
sustainable agricultural production.

Keywords: Aantibacterial substance, antifungal substance, Bacillus velezensis, iturin, lipopeptide,
macrolactin, polyketide
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