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TOM TAT

Xac dinh céc dic tinh co ban cua chung vi khuan dbi khang ndm hai gd 1a cong doan can thiét d&é danh gia tiém
ning wng dung cua chdng. Trong nghién ctru nay, phuong phap cdy doi va phuong phap duc 16 thach duoc sir
dung dé danh gia hiéu lyc c ché cua 03 chang vi khuan phan lap duoc tai dia ban tinh Lang Son gdm
Chitinophaga varians, Bacillus subtilis va Bacillus amyloliquefaciens ddi véi 04 loai nam hai go phd bién,
ddng thoi khao sat sy anh huong cua mot s6 diéu kién nudi cay 1én hoat tinh dbi khang cua dich ngoai bao thu
dugc. Két qua cho thiy ca 3 chung vi khuan khao sat déu c6 hoat tinh ddi khang manh trén cac nam
Aspergillus niger va Aureobasidium pullulans, hoat tinh d6i khang yéu trén cac nim Lasiodiplodia theobromae
va Trichoderma atroviride. Tir thir nghiém duc 16 thach, so by danh gia Bacillus amyloliquefaciens 1a ching
khuan giau tiém nang nhat dé tiép tuc nghién ctu va ung dung, trong khi Chitinophaga varians 1a mot phét
hién mai dudi vai trd tac nhan vi khuan ddi khang nim hai gd. Két qua khao st ciing cho thay viéc b6 sung
ion sat (IT) vao méi treong LB 1am giam hoat tinh dbi khang cua dich ngoai bao. Thoi gian nudi cay ti vu dé
thu dich ngoai bao dbi khang Aspergillus niger cia 03 chung vi khuan 1a 3 ngay di véi Chitinophaga varians,
1 ngay ddi véi Bacillus subtilis va 1 ngay dbi véi Bacillus amyloliquefaciens.

Tir khéa: Bacillus amyloliquefaciens, Chitinophaga varians, nim hai g3, vi khuan déi khang nim

EVALUATING THE INHIBITORY EFFICACY OF BACTERIA STRAINS AGAINST WOOD
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Characterization of bacterial strains against wood pathogenic fungi is a critical step to evaluate their potential.
In this study, the bi-culture and agar diffusion methods were used to evaluate the inhibitory efficacy of 03
bacterial strains isolated in Lang Son province including Chitinophaga varians, Bacillus subtilis and Bacillus
amyloliquefaciens against 04 common species of wood-damaging fungi and the influence of some culture
conditions on the broth-derived extracellular fluid’s antagonistic activity were also investigated. The results
showed that all of 03 bacterial strains had strong antagonistic activity against the fungi Aspergillus niger and
Aureobasidium pullulans, and weak antagonistic activity against the fungi Lasiodiplodia theobromae and
Trichoderma atroviride. Based on agar diffusion test, Bacillus amyloliquefaciens was preliminarily assessed as
the most potential bacterial strain for further research and application, whereas Chitinophaga varians was a
new discovery as the role of biocontrol bacterial agent against wood-damaging fungi. The results also showed
that adding irons (II) to LB medium reduced the extracellular fluid’s antagonistic activity. The optimal culture
duration to obtain antifungal extracellular fluid against Aspergillus niger of Chitinophaga varians, Bacillus
subtilis, Bacillus amyloliquefaciens were 3 days, 1 day and 1 day, respectively.

Keywords: Antifungal bacteria, Bacillus amyloliquefaciens, Chitinophaga varians, wood-damaging fungi
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I. PAT VAN PE

G4 1a mot trong nhimg vat liéu quan trong nhat
trong ty nhién, dugc khai thac va sir dung cho
nhiéu muyc dich khac nhau nhu xdy dung cong
trinh, duong x4, lam dd noi thit, san xuét giéy...
La nguyén liéu gidu mat do carbon nhat & méi
trudng trén can, gd dé dang bi xAm nhiém va
lam héng bdi hang loat cac tac nhan sinh hoc
nhu ndm, vi khuan va mdi mot - trong do nam
hoai sinh (gé)m 3 nhom chinh: nAm muc, nidm
mdc, ndm bién mau) 1 nguyén nhan chinh giy
suy giam chit lugng va gia tri thuong mai cua
cac san pham lam tir gb (Magdalena Wozniak et
al., 2022).

Trong nhitng nim gan day, viéc tim kiém cac
giai phap hiéu qua va bén viing dé kiém soat
nam hai trén cdy trong 1am nghiép dang c6 xu
huéng gia ting. Viéc lam dung cac thudc hoa
hoc thong thuong (chromium trioxide,
pentaclorophenol, hop chat chira M-methylol
melamin...) dd gdy anh hudng xdu dén moi
truong ciing nhu tiém an nhiéu rdi ro 1én stc
khoe nguoi dung. Do d6 viéc phan 1ap, sang
loc va tung dung cac chung vi khuan ddi khang
dé bao vé gd khoi nam hai dang tré thanh xu
thé moi.

Theo Bonaterra va dong tac gia (2022), quy
trinh phat trién mot tic nhan vi khuan ddi
khang duoc chia lam 3 giai doan chinh. Giai
doan 1: Phan 1ap va lya chon cac chung vi
khuan bang phuong phéap sang loc phu hop.
Giai doan 2: Xac dinh cac dac tinh chinh cuia
chung (gém nhan dang, dinh danh, xac dinh
cac dic diém veé kiéu hinh va kiéu gen, co ché
tac dung, xac dinh hiéu lyc ddi khang bang cac
thtr nghiém quy mo phong thi nghiém va pilot,
cai thién ching dé gia ting hiéu lyc dbi khang).
Giai doan 3: Nghién ctru san xuit quy mé 16n
va thiét ké cong thirc phu hop, cho phép phat
huy kha ning kiém soat sinh hoc va dam bao
tinh 6n dinh cta ching (Bonaterra et al., 2022).
Viéc xac dinh céc dac tinh co ban cua chung vi
khuén phan lap duogc ¢ giai doan 2 tao co s& dé
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danh gia tiém ning d6i khang cua chung trude
khi tién dén giai doan 3.

Nam 2022, Vién Nghién ctu Cong nghi¢p rung
- Vién Khoa hoc Lam nghiép Viét Nam da xac
dinh dugc mot s loai ndm hai phd bién nhat
trén gb rimg tu nhién bao gdm: Lasiodiplodia
theobromae (ty 1& bat gip 21,2%), Aspergillus
niger (11,5%), Trichoderma atroviride (11,5%)
va Aureobasidium pullutans (5,8%). Trong giai
doan 2022 - 2023, B6 mdén Bao quan lam san
d3 tim kiém va phan lap cac ching vi khuén co
kha nang ddi khang mot hodc nhiéu loai nAm
trén. TUr cadc mau thu thap & dia ban tinh Lang
Son, budc dau da phan lap, tuyén chon va dinh
danh duoc 03 chung vi khuan d6i khang nam
tiém ning. Nghién cru nay duogc thuc hién dé
khao sat va danh gia hiéu luc tc ché cua 03
chung vi khuan d6i véi 04 loai nam hai gd tuoi
pho bién ké trén, dong thoi khao sat anh hudng
cia mot s6 diéu kién nudi cay (sy c6 mit cia
ion sét (IT) trong moi truong, thoi gian nudi ciy
léc) dbi véi hoat tinh d6i khéng cua dich ngoai
bao thu duoc tir canh trudng vi khuan.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

- Nghién ctru thyc hién trén 03 ching vi khuan
dugc phan 1ap va tuyén chon tir cic mau thu
thap tai dia ban tinh Lang Son bao gém:
Chitinophaga varians (Ky hi¢u: PK-GDC-
HL1-1), Bacillus subtilis (Ky hiéu: BK-LC),
Bacillus amyloliquefaciens (Ky hi¢u: DK-
VBT-HL5-1).

- 04 ching ndm hai gd chinh bao gom:
Aspergillus niger (Ni), Lasiodiplodia theobromae
(GB5.3), Trichoderma atroviride (GT22.2),
Aureobasidium pullulans (Apu01).

2.2. Phuong phap nghién ctru
2.2.1. Phwong phdp giit giong vi sinh vit

Sau khi phén 1ap, cac ching vi khuan va nam
hai duoc giit giéng trén thach nghiéng PDA -
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potato dextrose agar (mdi lit mdi trudng chira:
glucose 20 g, agar 20 g, nudc dun 250 g khoai
tay tuoi). Moi truong dugc khu trung ¢ 121°C,
1 atm trong 30 phut true khi d6 éng thach
nghiéng. Cac chung vi sinh vat dugc bao quan
lanh & 4°C va thyc hién cy chuyén dinh ky tai
BO mon Bdo quan 1am san, Vién Nghién ctru
Cong nghiép rung, Vién Khoa hoc Lam nghiép
Viét Nam.

2.2.2. Sang loc vi khuin déi khing bang
phuwong phdp cdy déi

Céy dong thoi vi khuan va nidm hai ¢ hai phia
d6i dién dia petri (duong kinh dia 9 cm). Dé
thu dwuoc hinh anh ddi khang rd nét, cdy vi
khuan theo duong cung thang cach mép ngoai
dia 2 cm, & phia d6i dién cdy nidm bang cich
cham giot huyén phu tai diém cach mép dia 2
cm. Dia petri ddi chimg chi cdy ndm hai ¢ vi tri
cdy twong ty nhu dia thtr. TAt ca cac dia duoc
& nhiét do 28 + 2°C cho dén khi nAm hai moc
kin dia d6i chimg. Do ban kinh khuan lac cta
nam hai trén dia d6i chtng va dia thir (Rahman
et al., 2009). Hiéu luc tc ché sy phat trién cua
nam (percent inhibition of radical growth,
PIRG) dugc tinh theo cong thirc sau:

Ri-R2

PIRG (%) = x 100

1

Trong do: Ry 1a ban kinh khuén lac ciia nAm hai
& dia d6i chitng (mm); R; 13 ban kinh khuén lac
ctia nam hai trén dia thir (mm).

Lap lai thi nghiém cay déi 03 lan dbi véi timg
cap vi khuan va nim khao sat. Lay két qua
PIRG trung binh cua 03 lan, biéu thi két qua
dudi dang trj s6 trung binh + d6 1éch chuén (%).

Hoat tinh ddi khang cua vi khuan duoc danh
gia theo cac murc dg: kém (tuong tng voi PIRG
< 50%); trung binh (50% < PIRG < 60%);
manh (60% < PIRG < 75%) va rat manh (PIRG
> 75%). Tiéu chuan chip nhan: khuan lac nim
va vi khuan tach biét, khéng moc xen 1an vao
nhau (Soytong et al., 1989).

2.2.3. Phwong phap lén men va thu dich
ngogi bao tir canh trwong nudi cdy vi khudn

* Phwong phdp lén men

Thach nghiéng chtra vi khuan duoc 13y ra khoi
t bao quan lanh va dua vé nhiét do phong bén
trong ta ciy vo trung. Hoat hoa giéng bang cach
cay chung 1én dia petri chira méi truong PDA.
Céay timg chung vi khuan (PK-GDC-HL1-1,
bK-LC, BDK-VBT-HL5-1) vao binh tam giac
500 mL chira 200 mL méi truong LB 16ng (cao
ndm men 0,5%, tryptone 1,0%, NaCl 0,5%
(w/v), nudc 200 mL, diéu chinh pH = 7,0) va
200 mL méi truong LB 1ong c¢6 bd sung thém
ion sit (I) (FeSO4.7H,0 4 mM). Tién hanh
nudi cay lic ¢ téc do 180 vong/phut tai nhiét
d6 phong. Sau 72 gid, tién hanh thu dich 1én
men tho ddi véi tat ca cac binh nudi cay.

* Phwong phadp thu dich ngoai bao

Thu dich Ién men thé (10 mL) cta ting ching
vi khuan sau 1, 2, 3, 4, 5, 6, 7, 9, 11 ngay nudi
cdy lac sir dung moi truong LB. Tién hanh ly
tam & téc do 6.000 Vong/phut trong 20 phit dé
smh khoi lang b6t mot phan, sau d6 bom dich
n6i qua dau loc Syringe PTFE (duong kinh 33
mm, kich thudc 16 loc 0,22 pm) dé loai bo toan
bd té bao vi khuin. Lam tuong tu véi canh
truong sir dung moi trudng nudi ciy LB co bd
sung ion sat (H) Dich ngoai bao (sau khi da
loai bo toan bo té bao vi khuan) duoc st dung
dé danh gia anh huong cia thoi gian nudi cay
lic va su c6 mit cia ion sit (II) trong mdi
truong nudi cay 1én hoat tinh dbi khang nam.

2.2.4. Thir hoat tinh doi khdng nam ciia dich
lén men tho va dich ngoai bao

Str dung phuong phéap duc 16 thach. Puc 3
giéng (duong kinh 6 = 1 cm) trén mdi dia thach
PDA. Nho 100 pL dich 1én men thé hodc dich
ngoai bao cua timg ching vi khuan (PK-GDC-
HL1-1, PK-LC, PK-VBT-HL5-1) vao mdi
giéng trén cac dia thach roi gir 6 gio trong t
lanh (4°C) @ dich khuéch tan déu. Ly dia ra
khoi t lanh va dua vé nhiét do phong, lan
luot cdy timg loai nam (ApuOl, Ni, GB5.3,
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GT22.2) rdi dung que trang dan déu huyén
dich nidm trén bé mat thach. Pia ddi ching
lam twong ty nhung ding nudc RO thay thé
dich lén men/dich ngoai bao nhd vao cac
giéng. Po két qua tai thoi diém nam hai moc
kin dia @i chimg.

Céch tinh két qua: Do hiéu s6 D - d (mm) dbi véi
timg giéng, trong d6, D 13 duong kinh ngoai cua
vong khéng nim (rnm) d =10 (mm) la dudng
kinh gleng Po hiéu sé Dy - d; va D, - d, (mm)
theo hai chiéu ngang, doc ctia vong khang nim

hinh elipse va tinh gia tri D - d trung binh cia
modi vong (hinh 1). Sau dé tinh D - d (mm) trung
binh ciia ca 3 giéng trén mdi dia, biéu thi két qua
niy dudi dang tri sb trung binh + d¢ léch chuén.
Hoat tinh d6i khang cua dich dugc danh gia theo
cac mirc do: manh (D - d > 10 mm), trung binh (5
mm <D - d < 10 mm), yéu (D - d <5 mm) va
khong c6 hoat tinh (D - d = 0) (Nguyén Thi Kim
Cuc et al., 2014). Tiéu chuan chap nhéan: vong
khang ndm khong c¢6 ddu hiéu khuin lac nim
moc, cac dia dbi chimg c6 D -d = 0.

d=d;=d,

©
O

<>
@)
D
1

Giéng (nho dich)

Cay nam

Hinh 1. Cach do D - d tai c4c giéng trén mdi dia
Str dung kiém dinh T-test trén phan mém SPSS 20.0 dé so sénh hoat tinh d6i khang gitta dich 1én
men thd va dich ngoai bao tuong tng & thoi diém sau 72 gio nudi ciy lic. Su khac biét vé két qua
c¢6 ¥ nghia thong ké véi d tin cay 95% (p; < 0,05).

2.2.5. Khdo sdt anh hwéng ciia vigc bo sung
ion sat (II) vao moi truong nuoi cdy lén hoat
tinh doi khang cua dich ngoai bao

Str dung phuong phap duc 16 thach va cach tinh
két qua tuong ty nhu mod tda & Muc 2.2.4. St
dung kiém dinh T-test trén phan mém SPSS
20.0 d so sanh hoat tinh d6i khang nidm
(Apu0O1, Ni, GB5.3. GT22.2) gitta dich ngoai
bao thu duoc tir canh trudng nudi ciy 72 gio sir
dung méi truong LB va méi truong LB ¢ bd
sung ion sat (IT). Su khac biét vé két qua co y
nghia thong ké vé6i do tin cay 95% (p2 < 0,05).

2.2.6. Khdo sat anh hwong cua thoi gian nudi
lac lén hoat tinh doi khang nam A. niger

A. niger (Ni) dugc chon 1a nam dai dién dé
nghién cuu ndi dung nay. Su dung phuong
phap duc 15 thach va cach tinh két qua twong tu
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nhu m ta & Muc 2.2.4. Tir d6, rat ra két luan
vé thoi gian nudi cay ti uu cla timg ching dé
thu dich ngoai bao c6 hoat tinh ddi khéng Ni.

III. KET QUA VA THAO LUAN

3.1. Panh gia hiéu lwe débi khang nim bi’lng
phuong phap ciy doi

Két qua thir nghiém cay doi (bang 1, hinh 2)
cho thay, ca 3 chung vi khuan khao sat déu co
hoat tinh ddi khang manh trén 2 ching ndm
A. pullutans (Apu01) va A. niger (Ni), trong do
ching c6 hoat tinh d6i khang manh nhat la
C. varians (PK-GDC-HL1-1) véi PIRG (%) =
69,52 + 1,65 trén ApuO1 va PIRG (%) = 61,90
+ 3,30 trén Ni. Di véi 2 chung nim
L. theobromae (GB5.3) va T. atroviride (GT22.2),
ca 3 chung vi khuan déu thé hién hoat tinh d6i
khang yéu véi PIRG < 50%.
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Bang 1. Hiéu lyc rc ché sy phat trién ciia nam ¢ 3 ching vi khuan khao sat

Chung vi khuén Chiing ndm PIRG (%) trung binh 3 dia| Danh gia hoat tinh déi khang
Apu01 69,52 + 1,65 MANH
Ni 61,90 + 3,30 MANH
PK-GDC-HL1-1 _
GB5.3 35,24 +1,65 YEU
GT22.2 48,10 + 6,75 YEU
Apu01 66,67 * 2,65 MANH
Ni 60,95 + 0,82 MANH
PK-LC .
GB5.3 33,33 +0,82 YEU
GT22.2 41,90 +1,65 YEU
Apu01 67,14 + 0,00 MANH
Ni 60,00 + 1,43 MANH
DK-VBT-HL5-1 _
GB5.3 36,19 + 7,05 YEU
GT22.2 44,29 + 2 86 YEU

bPK-VBT-HL5-1

Dia d6i ching

Apu01

Ni

GB5.3

GT22.2

Hinh 2. Hinh anh d6i khang trong thir nghiém cay doi
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3.2. Thir hoat tinh d6i khang nam cia dich
1én men thé va dich ngoai bao

Két qua thir nghiém duc 16 thach (bang 2, hinh
3) cho théy dich Ién men tho va dich ngoai bao
thu duoc sau 72 gio nudi cay lic cua ca 3 chung
vi khuén déu co hoat tinh d6i khang ddi voi 4
loai nam khao sat (Apu01, Ni, GB5.3, GT22.2).
Trong sb 3 ching khuan nghién ctru, dich 1én
men tho ctia DK-VBT-HL5-1 thé hién hoat tinh
dbi khéang manh nhét trén ca 4 loai nAm. Hiéu sb
D - d (mm) trung binh trén A. pullutans (Apu01)
= 20,0 £ 1,3, A. niger (Ni) = 143 %= 0,8,
L. theobromae (GB5.3) = 182 + 0,6 va
T. atroviride (GT22.2) = 14,2 + 1,0. Bang chu y,
cac hiéu s6 D - d trung binh nay déu > 10 mm
twong Ung v&i hoat tinh d6i khang manh, riéng
vé6i trudng hop ndm ApuO1 1a > 20 mm. Két qua
nay goi y B. amyloliquefaciens (BK-VBT-HL5-
1) 1a ching d6i khang giau tiém ning nhit can
duoc tiép tuc nghién ctru va ing dung.

Trong s céc tac nhan kiém soat sinh hoc timg
dugc nghién ctru, cac vi khudn Bacillus sp. thé
hién co ché d6i khang ndm mot cach da dang
nhit (Bonaterra et al., 2022). Cac nghién ctru da
chi ra loai B. amyloliquefaciens c¢6 kha nang
canh tranh khong gian song va dinh dudng hiéu
qua, ching tiét ra cac hop chat siderophore dé
canh tranh ngudn ion sat véi tic nhan gy bénh
(Dimopoulou et al.,, 2021), san sinh cac
lipopeptide vong c6 kha niang phi v& mang té
bao ndm nhu iturin A, bacillomycin D,
fengycins, surfactins... (Lin Luo et al., 2022),
tiét ra cac hop chat hitu co dé bay hoi (VOCs)
dong vai trd nhu nhitng phéan tir tin hiéu diéu
hoéa su sinh truong va ting cuong kha nang
mién dich ctia cay trong khi tiép xuc véi stress
sinh hoc/phi sinh hoc (Wang et al., 2013) va
kich hoat co ché khang cam tng hé thong (IRS)
ctia cay trong vat chu (Gowtham et al., 2018).
Khac véi Bacillus sp., ching C. varians (PK-
GDC-HL1-1) 1a mdt phat hién mai dudi vai tro
tac nhan vi khuan d6i khang ndm hai gd va
chua c6 nhidu nghién ctu tim hiéu 16 co ché
tac dung. Theo mot nghién ctru nam 2020 cua
Sharma va dong tac gia, ching Chitinophaga sp.
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S167 c6 kha ning tiét cic enzym chitinase
ngoai bao lam phan giai thanh phan chitin cta
vach té bao nim, gdp phin quan trong vao co
ché dbi khang (Sharma S. et al., 2020).

3.3. So sanh hoat tinh d6i khiang nim giira
dich 1én men thé va dich ngoai bao

Két qua thir nghiém hoat tinh khang nam cua
dich 1én men thd va dich ngoai bao thu duoc tur
cung dich canh truong sau 72 gid nudi cay bang
phuong phép duc 16 thach (bang 2, hinh 3) cho
thdy d6i v6i ching vi khuan PK-GDC-HL1-1,
hoat tinh d6i khang ndm ApuOl cua dich 1én
men thé manh hon dich ngoai bao tuong tUng
gip 1,3 1an (hiéu s6 D - d 1an luot 14 16,7 + 1,4
mm va 12,7 £ 1,4 mm; p; = 0,027 < 0,05), hoat
tinh d6i khang nam GB5.3 cua dich 1én men tho
manh hon dich ngoai bao tuong tmg gap 1,5 lan
(hiéus6 D -dlanluot 14 11,3+ 0,6 mmva 7,3 +
0,8 mm; p1 = 0,002 < 0,05), v6i 2 loai ndm con
lai hoat tinh ddi khang cua dich 1én men tho va
dich ngoai bao khong c6 su khac biét c6 y nghia
thong ké (p1 > 0,05). Péi v6i chung PK-LC,
hoat tinh ddi khang cua dich 1én men thé manh
hon dich ngoai bao tuong tmg trén cac nam Ni,
GBS.3 va GT22.2 lan lugt 1a 1,6; 1,4 va 1,5 lan
(cac chi s6 p; < 0,05), riéng truong hop nim
Apu01, hoat tinh d6i khang cia hai loai dich
khong co su khac biét co ¥ nghia théng ké (p1 =
0,506 > 0,05). Truong hop chung DK-VBT-
HL5-1, hoat tinh d6i khang cta dich 1én men tho
trén ca 4 loai nAm déu manh hon dich ngoai bao
tuong tmg, su khac biét vé két qua c6 y nghia
thong ké (cac p; < 0,05).

Nhu vay tuu chung, dich 1én men cua vi khuén
thé hién hoat tinh d6i khang manh hon so véi
dich ngoai bao thu dugc tur cung canh truong
nudi céy. Trong thi nghiém, dich ngoai bao thu
duoc bé‘mg cach loai bo toan bd sinh khoi khoi
dich 1én men tho, chi con lai phe‘in nudc ndi
chita cic chat hoa tan bao gém san phim
chuyén hoa thir cdp va dinh dudng du thira tir
mdi truong nudi cdy. Can luu ¥ rang hoat tinh
d6i khang nam cia dich 1én men tho 13 tong
hoa cia ca té bao vi khuan 14n sin pham
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chuyén hoa thir cap trong canh truong voi co
ché tac dung hét suc da dang, vi vy sé thé hién
hoat tinh d6i khang cao hon dich ngoai bao.

3.4. Anh huwéng caa ion sat (II) trong méi
trwong nuoi cay lén hoat tinh doi khang nam
cua dich ngoai bao

Két qua thir nghiém duc 16 thach (bang 2, hinh
3) cho thay d6i vé6i ching vi khuidn PK-LC,
hiéu s6 D - d (mm) trung binh tuwong tmg giita
2 dich ngoai bao tir 2 canh truong sir dung moi
truong LB va LB ¢6 bd sung ion sit (IT) khong
c6 su khac biét co ¥ nghia thong ké (tat ca p, >
0,05), nghia 1a viéc bo sung ion sat (II) vao moi
truong nudi ciy khong anh huong dén hoat tinh
cua dich ngoai bao thu duogc. béi voi chung
DPK-GDC-HL1-1, viéc bo sung ion sit (II) lam
hoat tinh d6i khéang nidm GBS5.3 giam 2,3 lan
(D-dlan lwot 14 32 + 1,4 mm va 7,3 + 0.8
mm; p; = 0,012 < 0,05), hoat tinh ddi khang
nam GT22.2 giam 1,8 1an (D - d lan luot 1a 3,3
+1,3mmva6,0+0,9 mm;p,=0,039 <0,05);
dbi véi 2 chung ndm con lai hoat tinh d6i
khang khong c6 sy khac biét co ¥ nghia thong
ké (cac p, > 0,05). Pang chu ¥ nhat 13 trudong
hop chung vi khuan PK-VBT-HL5-1, viéc bd
sung ion sit (II) vio modi truong nudi ciy da
lam gidm manh hoac mat hoat tinh ddi khang
cua dich ngoai bao, cu thé hoat tinh ddi khang
giam 2,1 lan d6i véi nam Apu01 (D - d 1an luot

126,005 mmval25+18mm;p,=0,004<
0,05), giam 1,9 1an dbi voi ndm Ni (D - d lan
luot 14 6,0 £ 0,5 mm va 11,5 £ 1,0 mm; p, =
0,001 < 0,05), giam 7.5 lan d6i voi nAm GB5.3
(D - d lan luot 14 2,0 + 0.9 mm va 15,0 £ 1,3
mm; p; = 0, 000 < 0,05) va dac biét, hoat tinh
d6i khang nAm GT22.2 bj mit hoan toan.

Khai quat chung, két qua cho thay Vlec bd sung
ion sat (IT) vao mdi truong nudi cdy lam giam
hoat tinh ddi khéng cua dich ngoai bao thu
dugc. Két qua nay trai nguoc voi mot sb
nghién ciru t6i wu hoa thanh phan nguyén té vi
lwong trong mdi trudng nudi cdy long trén thé
giéi trude do6. Vi du, Wei va dong tac gia
(2004) da chi ra viéc bd sung sit (1) 4,0 mM
vao moi truong nudi cdy B. subtilis gilp gia
ting gap 8 lan mat do té bao va 10 lan san
luong lipopeptide nhom surfactin (Wei et al.,
2004). Su khong dong thuan giita cac két qua
nghién ciru cho thdy co ché doi khang nam cua
timg ching vi khuan c6 su dic thu va hét stc
da dang, phuc tap. Pé ¢6 thé tdi wu hoa diéu
kién nudi cdy long thu chat khang ndm, viéc
xac dinh rd cac dac tinh (vi du: do lu0’ng mat
do té bao trong canh trudong nudi cdy tai cac
thoi diém khac nhau, kha nang tiét enzym phan
huy co chét, dinh tinh va dinh lugng céc san
pham chuyén hoa thir cip...) va tim hiéu rd hon
co ché tic dung dic thu cia timg chung vi
khuan dong vai tro hét strc quan trong.

Bang 2. Két qua thir hoat tinh d6i khang cta dich 1én men tho va dich ngoai bao sau 72 gid nudi lic

. , Hiéu s6 (D - d) trung binh (mm)
Chung vi z - — = - — - — cs g ir oo
khuan Nam Dich lén men tho Dich ngoai bao | Dich ngoai bao (LB, Giatrip, | Giatrip:
(LB) (LB) ion sat (Il))

Apu01 16,7+1,4 12,7+1,4 13,7+1,5 0,027 0,456

PK-GDC-HL Ni 10,2+0,3 9,8+0,6 9,3+£0,8 0,422 0,417

1-1 GB5.3 11,3+0,6 7,3+0,8 32+1,4 0,002 0,012

GT22.2 52+1,3 6,0+0,9 33+x1,3 0,398 0,039

Apu01 13,3+ 3,0 11,8+1,9 143+1,4 0,506 0,143

PDK-LC Ni 12,3+0,6 7,7+0,8 9,7+3,1 0,001 0,333

GB5.3 11,2+0,3 8,0£0,5 7,710 0,001 0,643

GT22.2 70+1,0 47+1,3 6,0 +0,5 0,023 0,163

Apu01 20,0+1,3 125+1,8 6,0+0,5 0,004 0,004

DK-VBT-HL5-1 Ni 14,3+0,8 115+1,0 6,0 +0,5 0,018 0,001

GB5.3 18,2+ 0,6 15,0+£1,3 2,0£0,9 0,019 0,000

GT22.2 142+1,0 9,8+0,3 0,0+0,0 0,002 0,000
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Dich Ién men 72h Dich ngoai bao 72h Dich ngoai bao 72h

Vi khu? N4 Pia déi chu
1 uan am 1a dol chwng (LB,Cf) Fe2+)

DK-GDC-
HL1-1

bK-LC

124



Tap chi KHLN 2024 Nguyén Hiru Minh et al., 2024 (S6 1)

Dich 1én men 72h Dich ngoai bao 72h Dich ngoai bao 72h
(LB, khong c6 Fe*™) (LB, khéng c6 Fe®") (LB, c6 Fe™)

Vikhudn Nam Pia déi chirng

bK-VBT-
HL5-1

Hinh 3. Hinh anh d6i khang trong thir nghiém duc 15 thach
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3.4. Anh hwéng ciia thoi gian nudi cdy lic
1én hoat tinh d6i khang nim cia dich
ngoai bao

Két qua khao sat (bang 3, hinh 4) cho thay thoi
gian nudi cay lic dé thu dich ngoai bao c6 hoat
tinh dbi khang ndm A. niger (Ni) manh nhét cta
3 chung vi khuin PK-GDC-HL1-1, PK-LC,
PK-VBT-HL5-1 lan luot 1a 3, 1 va 5 ngay
(twong tng v6i 72, 24 va 120 gid). Can luu y

dbi véi truong hop ching khuin PK-VBT-
HL5-1, dich ngoai bao sau 1 ngdy nudi ciy da
c6 hoat tinh d6i khang rd rét (D -d = 11,7 £2,1
mm), gan twong duong véi thdi diém cho hoat
tinh di khang cuc dai 1a 5 ngay (D -d = 11,8 %
1,2 mm). Sau khi can nhic tinh chi phi - hiéu
qua, nhom nghién ctru két luan thoi gian nudi
cdy t6i wu dé thu dich ngoai bao ddi v6i chung
khuan DK-VBT-HL5-1 1a 1 ngay (24 gio).

Bang 3. Két qua thir hoat tinh ddi khang nim A. niger (Ni) cua dich ngoai bao
& cac thoi gian nudi cdy lic khac nhau

Théi gian nudi cay lac Hiéuso D -d (mm)
PK-GDC-HL1-1 PK-LC PK-VBT-HL5-1
1 ngay (24h) 3,820 11,3+1,0 11,7+2,1
2 ngay (48h) 3314 45+23 78+14
3 ngay (72h) 93408 9.7+31 6,005
4 ngay (96h) 7009 70+1,0 11,7+15
5 ngay (120h) 58+0,8 68+10 118+1,2
6 ngay (144h) 6,2+0,3 57%0,6 11,3+0,8
7 ngay (168h) 52+1,1 43403 10,3+06
9 ngay (216h) 6,7+1,0 6,0+0,5 95+1,3
11 ngay (264h) 55+15 50+13 112+03
PK-GDC-HL1-1 PK-LC PK-VBT-HL5-1

Déi chirng

Thoi diém tdi wu

1 ngay

Hinh 4. Hoat tinh khang A. niger (Ni) caa dich ngoai bao thu tai thoi diém téi vu

IV. KET LUAN

St dung phuong phap cay doi dé sang loc,
nghién ctru cho thdy ca 3 ching vi khuan dugc
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khao sat C. varians (PK-GDC-HL1-1),
B. subtilis (DK-LC), B. amyloliquefaciens (bK-
VBT-HL5-1) déu thé hién hoat tinh doi khang
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manh trén 2 ching nam A. pullulans va A. niger,
hoat tinh d6i khang yéu trén 2 ching nim
L. theobromae va T. atroviride. Két qua thu
nghiém duc 16 thach cho théy ca dich 1én men
va dich ngoai bao thu dugc tir canh trudng nuoi
cay lic 72 gio cta ca 3 chung vi khuan déu cé
hoat tinh ddi khang 4 loai nam khao sat; trong
do, dich 1én men cua chung DK-VBT-HL5-1
thé hién hoat tinh d6i khang manh nhét trén ca 4
chung nam, so bo danh gia day la chung vi
khuan gidu tiém ning nhat dé tlep tuc nghién
ctru va tmg dung cho muc dich ddi khang nim
hai gd. Két qua khao sat anh huong cua cac didu
kién nudi cay vi khudn cho thdy: viéc bd sung
ion sit (I) vao mdi truong LB lam giam hoat

tinh d6i khang cua dich ngoai bao trén nim
A. niger; thoi gian nudi cdy toi vu dé thu dich
ngoai bao co hoat tinh dbi khang ndm A. niger
ddi voi 3 chung vi khudn PK-GDC-HL1-1,
DPK-LC, PK-VBT-HL5-1 lan luot 13 3 ngay (72
gi0), 1 ngay (24 gio) va 1 ngay (24 gio).

Nhom nghién cuu khuyén nghi can thuc hién
cac nghién ciu chuyén sdu hon dé 1am 13 co
ché dbi khang dic thu cua timg ching vi
khuén, cling nhu khao sat toan di¢n hon sy anh
huong cua cac diéu kién lén men long chim
(thanh phan moi trudng, ty 1¢ cap gidng, PH,
nhiét do, bo sung nguyén t6 vi luong...) dé tbi
wu hoa hoat tinh d6i khéang cta dich ngoai bao
hon nira.
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