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TOM TAT

Ndng sudt va chat lwong hat ddu nanh (Glycine max L.) thuong bi suy
giam do sw tan céng ciia cdc nam bénh. Nghién ciru nay duoc thuc
hién nham danh gid hoat tinh khdng nam ciia bén ching vi khudn
Bacillus velezensis AGS.2, Bacillus thuringiensis AG9.2, Bacillus
siamensis AG11.2 va Bacillus subtilis AG16.2 doi véi Aspergillus
tubingensis, Aspergillus flavus va Fusarium falciforme. Trong thi
nghiém dong nuéi cdy, ty 18 trc ché su phdt trién soi nam dao dong lan
lwot tir 6,15 dén 54,3% doi voi A. tubingensis, tir 0 dén 34,2% doi voi
A. flavus va tir 21,2 dén 51,8% ddi voi F. falciforme. Dich néi vé bdo
cia cdc ching khdo sdt cé kha nang ik ché ca sw phdt trién soi ndm
va sy nay mam bao tir, ddc biét trén giai doan nay mam ciia bao tit.
Bén canh dé, cac hop chdt hitu co dé bay hoi ciing thé hién hoat tinh
khéng ndm déng ké, voi hiéu qua cao hon trén F. falciforme. Céc
ching Bacillus thir nghiém cho thdy tiém ndng phdt trién ché pham
sinh hoc nham quan ly bén vitng cac bénh hai trén cdy dau nanh.

T kho'a.'ND,ich néi vé bao, dau nanh, hoat tinh khang nam, hop chat
hitu co dé bay hoi, kiém soat sinh hoc

ABSTRACT

Soybean (Glycine max L.) seed yield and quality are frequently
reduced by fungal diseases. This study evaluated the antifungal
activity of four bacterial strains, Bacillus velezensis AGS.2, Bacillus
thuringiensis AGY.2, Bacillus siamensis AG11.2, and Bacillus subtilis
AG16.2, against Aspergillus tubingensis, Aspergillus flavus, and
Fusarium falciforme. In dual-culture assays, mycelial growth
inhibition ranged from 6.15 to 54.3% for A. tubingensis, from 0 to
34.2% for A. flavus, and from 21.2 to 51.8% for F. falciforme. Cell-
free supernatants of the tested strains inhibited both mycelial growth
and spore germination, with stronger effects observed during the
spore germination stage. In addition, volatile organic compounds
produced by the bacterial strains exhibited considerable antifungal
activity, with greater efficacy against F. falciforme than against the
two Aspergillus species. These findings demonstrate the potential of
the tested Bacillus strains for development as biocontrol agents for
sustainable management of soybean fungal diseases.

Keywords: Antifungal activity, biocontrol, cell-free supernatant,
soybean, volatile organic compounds
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1. GIOI THIEU

Pau nanh (Glycine max (L.) Merrill) 1la mot
trong nhitng cdy trong ho Pau c6 gia tri kinh té quan
trong trén toan cdu, voi dién tich canh tac dat
143.175.353,0 ha va san lugng 397.671.688,6 tan
trong ndm 2024 (FAO, 2026). Nho ham luong
protein va dau cao, dau nanh déng vai tro thiét yéu
trong dinh dudng con ngudi va thuc an chan nudi
(Pagano & Miransari, 2016). Tuy nhién, vi¢c san
xuét dau nanh d6i mat voi nhidu thach thic tir cac
tac nhan gay bénh, trong d6 céac loai thudc chi
Fusarium va Aspergillus gay hai nghiém trong trong
qua trinh canh tic va bao quan sau thu hoach
(Olszak-Przybys et al., 2026). Khong chi lam giam
nang suat, cac mam benh nay con sinh tong hop
nhiéu loai doc t6 gdy mt an toan thyc pham va anh
hudng x4u dén strc khoe con ngudi (Li et al., 2025).
Hién nay, cac bién phap phong trir phd bién bao gdm
sir dung thuoc héa hoc (Zhang et al., 2024a) va gieo
trong glong khang bénh (Wu et al., 2024). Tuy
nhién, ngudn giong khang con han che trong khi
quan thé mam bénh c6 tinh bién dong cao va phirc
tap theo ving sinh thai, lam giam hiéu qua cta chién
lugc nay (Hafez et al., 2021; Liu et al., 2023; Wu et
al., 2024).

Mic dii thude hoa hoc mang lai hiéu qua nhanh
va rd rét trong kiém soat bénh hai, viéc st dung
khong hop 1y c6 thé gay 6 nhiém méi truong nghiém
trong (Tudi et al., 2021). Trong bdi canh do, viéc
tmg dung vi khuan ving ré& hodc cac hop chat
chuyén héa cua chung dang dugc xem 1a hudng tiép
can bén vitng nham giam phu thudc vao thude bao
v¢ thuc vat hoa hoc (Etesami et al., 2023). Trong sb
céc vi sinh vat ddi khang, cac loai thudc chi Bacillus
dugc xem 1a nhoém tac nhan kiém soat sinh hoc trién
vong nho kha ning thich nghi tét voi diéu kién bat
loi, hinh thanh ndi bao tu gitp tang tinh 6n dinh
trong bao quan va sinh téng hop da dang hop chét
¢6 hoat tinh sinh hoc nhu lipopeptide, peptide khang
sinh, enzyme ngoai bao va cac hop cht hitu co dé
bay hoi (Shafi et al., 2017).

Két qua cua nhiing nghién cuu trén da cho thy
viéc danh gia dong thoi vé kha nang we ché cac nim
bénh gay hai cho dau nanh cua té bao vi khuin song,
dich ndi v6 bao va cac hop chat hiru co dé bay hoi
ttr Bacillus van con han ché tai Viét Nam. Do do,
nghién ctru nay dugc thuc hién nham danh gia hoat
tinh d6i khang cuia cac ching Bacillus phéan 1ap tir
ving r& dau nanh ddi voi Aspergillus flavus, A.
tubingensis va Fusarium falciforme. Dong thoi, vai
trd cua dich ndi vo bao va cac hop chat hiru co d&
bay hoi trong co ché khang ndm cua cac chung vi
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khuédn thir nghiém ciing da duwoc xem xét. Két qua
thu dwoc s& cung cip co s khoa hoc cho viée phat
trién ché pham sinh hoc phuc vu quan 1y tong hop
bénh hai trén cay dau nanh.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Céc ching ndm gay bénh trén dau nanh A. flavus
EAY (GenBank accession number: PZ312959), 4.
tubingensis EAB (GenBank accession number:
PZ317595), F. falciforme FN2 (GenBank accession
number: PQ394754).

Céc chiing vi khudn ving r& dau nanh: Bacillus
velezensis AG8.2 (GenBank accession number:
PZ312952), B. thuringiensis AG9.2 (GenBank
accession number: PZ312951), B. siamensis
AG11.2 (GenBank accession number: PZ312956)
va B. subtilis AG16.2 (GenBank accession number:
PZ312957).

2.2. Khio sat hoat tinh khang nim ciia cac
chiing Bacillus thir nghiém

Céc ching vi khuan thtr nghiém dugc cdy trén
cac dia Petri chra moi truong Luria Bertani (LB)
agar trong 24 gio. Sau d6, sinh khdi vi khuan dugc
thu nhan va hoa tan véi dung dich 0,85% NaCl vo
trung va tron déu. Cac mau dich huyén phu duoc do
d6 truyén quang & bude séng 600 nm (ODego) va
diéu chinh vé ODgoo bang 0,1 (twrong duong do duc
chuén 0,5 McFarland v&i mat s6 dat 10® té bao/mL).

Mot khdi thach ndm véi duong kinh khoang 6
mm cit ¢ phan ria ciia khuén lac ndm duoc nuoi cay
trudc 5 ngay va dit vao tam dia Petri chira sin moi
truong malt extract agar (MEA). Huyén phu vi
khuan thtr nghiém (3 uL) duge nho 6 3 dlem dbi
xtmg qua tdm va 1 giéng duoc bom nudc cit vo
tring dung lam ddi ching. Mdi chiing vi khuan dugc
bb tri lp lai 3 1an. Sau 5 ngay U & nhiét do phong,
ban kinh ving soi ndm phat trién lan rong dugc do
bang thude kep dién tir. Ty 18 (e ché sy phat trién
ctia cac ching ndm bai vi khudn duoc tinh theo mé
ta ciia Han et al. (2015):

[= (Rpc-Ryk)*100
Rpc

(1

Trong do: 114 ty 1& trc ché niAm bénh boi vi
khuén thtr nghiém, Rpc 1a ban kinh hé soi ndm &
phia déi chiimg, Ry 1a ban kinh ving soi nim & phia
¢6 vi khuan.
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2.3. Khao sat hoat tinh khang nim caa dich
noi vo bao (cell-free supernatant — CFS)
thu nhén tir cac ching Bacillus

Huyén phi mdi ching vi khuan thir nghiém véi
ODgoo = 0,1 (200 pL) dugc thém vao 20 mL moéi
truong LB 1ong va i lic & 30°C trong 48 gio. Dich
vi khuan dugc tién hanh ly tim & 4°C véi toc do
10.000 vong/phit trong 10 phut. Phan dich ly tam
duoc thu nhan va loc qua mang véi duong kinh 16
loc 0,22 pm. Dich loc dugc thém vao méi truong
MEA ¢ 50°C dé ndng d6 dich loc dat 20% (v/v) va
lic déu, sau d6 phan phdi ra cac dia Petri. Nghiém
thirc d6i ching dugc thuc hién twong ty nhung thay
thé dich loc bang moi truong LB. Mdi nghiém thirc
duogc lap lai 3 lan tuong ung 3 dia.

Trong thir nghiém trc ché sy phat trién cua soi
nam, cac khdi thach ciia mdi loai nim thir nghiém (6
mm) dugc dat vao trung tdm cac dia Petri chira moi
truong bd sung CFS va ddi ching.

Trong thir nghiém tre ché sw nay mam cua bao
tr, 50 L huyen phtl bao tr nam (10° bao tir/mL)
dugc trai déu trén cac dia Petri chira moi truong bd
sung CFS va déi chimg.

Cac dia duoc u ¢ nhiét do phong trong 2 ngay
db6i véi thir nghiém trc che bao tir va 5 ngay ddi voi
thir nghiém trc ché s¢i nim (Lién va ctv., 2023). Sau
khi 1, hoat tinh khang nam cua dich néi vo bao tir
céc ching vi khuén dugc tinh theo cong thirc:

Ty 1é tc ché sy phat trién soi nim (%) = (Dpc —

Dcrs) x 100/Dpc @)
Ty 18 trc ché sy nay mam ciia bao tir (%) = (Npc
— Ncrs) x 100/Npc (3)

Trong d6:

) Dpc va Ders 1an qut la duong kinh khuén lac
nam & nghiém thtrc d6i ching va nghiém thuc cé
CFS,

Nbc va Negs 1an luot 13 sb luwong khuén lac nAm
& nghiém thirc ddi chimg va nghiém thirc c6 CFS.
2.4. Khio sat hoat tinh khang nim ciia cac
hop chit hitu co dé bay hoi (volatile
organic compounds — VOC) tir cac
chiing Bacillus

Huyén phut vi khun & mirc ODgoo = 0,1 (100 pL)
dugc trai déu bang tam bong vo trung trén cac dia
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LB agar. Huyén phu bao tir nAm (50 pL) v6i mat sb
10° bao tu/mL duogc trai trén cac dia chira moi
truong MEA. Sau d6, phan day dia Petri da chung
v6i nam bénh duogc ddy 1én phan day dia da trai vi
khuan d6i khang, quan that kin bang parafilm va giit
& nhiét do phong. Phan day dia Petri chira moi
truong LB agar khong chung vi khudn duogc sir dung
lam d6i chimg. Mdi nghiém thirc dugc lap lai 3 lan
tuong tmg 3 dia cho mdi chung vi khuan hodc nam.

Thu nghiém tc ché soi ndm duoc thuc hién
tuong tu nhu thi nghiém tc ché bao tir nAm bénh.
Tuy nhién, mot khdi thach c6 dwong kinh 6 mm
dugc 1ay tir phan ria cta khuan lac nim dugc cay
vao trung tdm cua dia moi truong MEA thay cho
huyén phu bao tir ndm. Céc dia duge 0 & nhiét do
phong trong 2 ngay ddi véi thir nghiém trc ché bao
tr va 5 ngay ddi vé6i thir nghiém e ché sgi ndm
(Lién va ctv., 2023). Hoat tinh khang ndm ctia VOC
dugc tinh theo cong thic (2) va (3) dd mo ta
bén trén.

2.5. Xirly sb liéu

Sé liu thu thap dwgc nhdp va xu ly véi
Microsoft Excel 2016. S liéu dwoc xir 1y bing
phuong phap phan tich phuong sai mot nhan t6
(One-way ANOVA) va so sanh trung binh bang
phép kiém dinh Fisher’s LSD ¢ muc y nghia 5%
bang phan mém Minitab 16.

3. KET QUA VA THAO LUAN

3.1. Hoat tinh khang nim ciia cic chiing vi
khuan Bacillus vung ré diu nanh

Ba trén bon chung vi khuan thir nghiém cho thay
kha nang tc ché su lan rong cla sgi ndm A.
tubingensis, A. flavus, F. falciforme, ngoai trir ching
B. thuringiensis AG9.2 khong c6 kha ning trc ché
A. flavus. Ty 1& trc ché sy phat trién ctia soi ndm boi
céc ching vi khuan dao dong lan luot 1a 6,15 -
54,3%, 0 - 34,2%, 21,2 - 51,8% tuong ung voi A.
tubingensis, A. flavus va F. falciforme. Chung vi
khuén B. subtilis AG16.2 ¢6 kha ning tc ché manh
ca 3 loai nAm tht nghié¢m. Két qua chi tiét duoc thé
hién ¢ Hinh 1.
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Hinh 1. Ty 18 irc ché sy phat trién ciia A. flavus, A. tubingensis va F. falciforme béi 4 chiing vi khuin
Bacillus

Ghi chii: Két qua trinh bay la trung binh ciia ba lzfr{ lap lai. Ké{ qua dugc trinh bdy dudi dang trung binh+sai 56 chudn.
Trong cing mgt cum, cdc cgt co chit cdi theo sau giong nhau the hién sw khac biét khong c6 y nghia thong ké theo phwong
phap One-way ANOVA va phép kiém dinh Fisher’s LSD ¢ mitc y nghia 5%.

Ket qua trén phu hop vdi nhiéu nghién ctru trudc
day Ve kha nang kiém soat sinh hoc cta vi khuan
ving ré, dic biét 1a chi Bacillus. Sun et al. (2023)
ghi nhan B. velezensis BVE7 phén lap tir ving ré dau
nanh c6 kha ning ddi khang v6i nhiéu ndm gay bénh
nhu Diaporthe longicolla, F. solani, F. tricinctum
va F. verticillioides. Di voi A. flavus, B. siamensis
3BS12-4 va B. subtilis E11 duoc bdo cao cd kha
ning trc ché 1an luot 43,1% va 64,3% (Aphaiso et
al., 2024; Yuan et al., 2023), cao hon muc ghi nhan
trong nghién ctru hién tai (0 — 34,2%). P6i voi nhom
Fusarium, B. cereus KB-6 cho hiéu qua trc ché F.
incarnatum HKFi va F. oxysporum HKFo lan lugt
dat 42,39% va 47,93% (Zhu et al., 2025), tuong
dong véi mirc tic ché 21,2 — 51 8% d6i véi F.
Jalciforme trong nghién ctru nay. Két qua nghién
clru nay mot lan nira cho thy tiém nang cua vi sinh
vat vung ré cay trong trong phong trir sy tan cong
cua nam bénh. Hoat tinh khang nam cua cac chung
vi khuan ¢6 su khac biét theo timng ngudn goc phan
lap, mam bénh tht nghiém. Cac chung vi khuén
Bacillus thir nghiém c6 kha ning trc ché dong thoi
nhiéu nAm bénh gay hai dau nanh, cho théiy tinh tiém
nang trong phong trir dich hai tong hop.

Co ché khang nim tiém ning cia cic ching
Bacillus c6 thé lién quan dén ca tac dong truc tiép
va gian tiép 1én mam bénh. Két qua nhiéu nghién
ctru cho thiy Bacillus c6 kha ning tiét enzyme thiy
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phan nhu chitinase, B-1,3-glucanase, cellulase va
protease nham phan giai thanh té bao ném ddng thoi
san sinh siderophore giup canh tranh sat trong ving
ré, tr d6 han ché sinh truong cua nam bénh
(Gowtham et al., 2016; Han et al., 2021a; Agha et
al., 2023). Ngoai ra, cac chat chuyén héa thir cip
nhu lipopeptide (iturin, fengycin, surfactin) cling c6
thé gay mat tinh 6n dinh ciia mang té bao nam va trc
ché sy kéo dai soi nam (Han et al., 2021b). Dong
thoi, dudi tac dong ctua Bacillus, su biéu hién cua
céc gen lién quan dén phat trién soi nam, trao do6i
chat va doc luc ctua ndm c6 thé bi suy giam, tir do
lam giam kha nang gay bénh (Han et al., 2021a,
2021b).

Kha ning wc ché dong thoi nhiéu loai ndm gay
hai cho thdy cac chung khao nghiém co gia tri img
dung trong quan 1y dich hai téng hop va phat trién
néng nghiép bén viing. Tuy nhién, viéc xac dinh co
ché d6i khang va danh gia hiéu qua cia cac chung
trién vong trong diéu kién nha luéi can duogc thuc
hién & cac nghién ciru khéc trong tuwong lai nhim
hoan thién co s& khoa hoc cho phat trién ché pham
sinh hoc thuong mai.

3.2. Hoat tinh khang nim ciia dich ndi vé bao

thu nhén tir cac ching Bacillus

Két qua cho thdy CFS ciia cac ching vi khuén
khao sat deu c6 kha nang uc che su phat trién sgi
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ndm & cac muc d6 khéac nhau. Trong do, ty 1€ uc ché
su phat trién soi ndm A. tubingensis dao dong trong
khoang 4,74 - 36,7%. CFS thu nhén tir B. siamensis
AG11.2 va B. subtilis AG16.2 thé hi¢n hoat tinh trc
ché soi ndm A. tubingensis hidu qua nhét (p < 0,05).
béi voi A. flavus, CFS thu nhén tr chung B.
velezensis AG8.2 cho hiéu qua trc ché tét nhét
(25,8%), cao hon 13 rét so vdi cac chung con lai.
Riéng F. falciforme c6 muc do nhay cam thap hon
v6i CFS tir cac chung Bacillus thur nghiém, ty 1€ e
ché soi ndm dao dong trong khoang 2,11 - 7,41%.
Hiéu qua trc ché thap nay co thé lién quan dén ndng
d6 hodc thanh phan cac hop chat khang nidm hién
dién trong CFS chua du dé rc ché manh sy phat trién
soindm F. falciforme. Cac két qua trén cho thiy hoat
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tinh rc ché sgi ndm ctia CFS phu thude vao ca chung
vi khuén va loai nAm kiém dinh.

Dich ndi v6 bao thu nhan tir cac ching khao sat
thé hién kha ning trc ché qué trinh nay mam bao tir
tuong d6i manh, dic biét trén F. Jalciforme. CFS tix
chung AG9.2 cho hiéu qua cao nhét véi ty 18 wre ché
dat 71,31%, theo sau la AG11.2 (67,93%), khac biét
khong ¢ y nghia théng ké so voi nhau. Déi véi 4.
tubingensis, CFS cua 3/4 chung Bacillus thir nghiém
¢6 hoat tinh khang ndm véi ty 1& trc ché sy nidy mam
bao tir dao dong trong khoang 13,7 - 49,9%. Véi 4.

flavus, ty 18 irc ché sy nay mam cua bao tir boi CFS

dao dong trong khoang 15.5 - 24,5%, v6i CFS cua
chung AGS8.2 c6 kha nang wc ché manh nhat
(24,5%).
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Hinh 2. Ty 1§ trc ché sgi nAm va bao tir ciia 3 loai nAm thir nghiém béi dich ndi vé bao tir 4 chiing vi
khuan Bacillus

Ghi chit: Két qua trinh bay I trung binh ciia ba lan lap lai. Két qud duoc trinh bay dudi dang trung binh+sai $6 chudn.
Trong ciing mot cum, cdc ot ¢6 chit cdi theo sau giong nhau thé hién su khac biét khong cd y nghia thong ké theo
phuong phap One-way ANOVA va phép kiém dinh Fisher’s LSD ¢ murc y nghia 5%.
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Két qua nay phu hop véi nhiéu cong bd trude
day vé tiém nang kiém soat sinh hoc cta CFS tir vi
khuan d6i khang. CFS tir cac chung Bacillus da
dugc ghi nhan co kha ning rc ché manh sy phat
trién soi nim, sy hinh thanh va nay mam bao tir cia
nhidu loai Fusarium va Aspergillus (Sun et al.,
2023; Hirozawa et al., 2024; Aphaiso et al., 2024).
Ngoai ra, két qua nghién ciru gan day cua Moreira
et al. (2025) ciing cho thiy CFS tir Bacillus chira
nhiéu hop chat chuyén hoa thir cip nhu fengycin,
surfactin va terpene, gop phan quan trong trong hoat
tinh khang nam. Nhimg két qua nay cho thidy CFS
tir vi khudn ddi khang c6 tiém niang duoc khai thac
nhu mét dang “postbiotic” trong quan 1y bénh hai
cdy trong.

V& co ché tac dong, CFS tir vi khuan d6i khang
¢6 thé chtra hdn hop da dang cac hop chét hoat tinh
sinh hoc nhu enzyme thuy phan, lipopeptide,
polyketide, acid hitu co va cac chat chuyén hoa phan
tor luong thip (Guevara-Avendaiio et al., 2020;
Hirozawa et al., 2024; Trinh et al., 2024; Aphaiso et
al., 2024). Cac hop chat nay cé the gdy bién dang
soi nam, pha v& cau trac thanh té bao, lam 10 1
nguyén sinh chat va cubi cung dan dén chét té bao
nam. Trong cac nghién ctru tlep theo, viéc thyuc hién
c4c thir nghiém danh gia vé ndng do e ché t6i thiéu,
ndng d6 diét nim tdi thidu hodc ndng do trc ché 50%
sy phat trién cua ndm boi CFS la can thiét. Pong
thoi, viéc xac dinh tinh 6n dinh va hiéu qua phong
bénh trén cdy ky chu cia CFS ciing 1a can thiét,
nhdm hoan thién co sé khoa hoc cho phat trién ché
pham tng dung cho canh tac dau nanh.

3.3. Hoat tinh khang nim ciia cic hop chét

hitu co' dé bay hoi san sinh béi cac chiing
Bacillus

Céc hop chét hiru co d& bay hoi do cac chung vi
khuén sinh ra déu thé hién kha nang trc ché sinh
truong sgi nam. Ty 16 trc ché sgi ndm A. tubingensis,
A. flavus va F. falciforme béi VOC dao dong lan
luot 1a 23,1 - 27,4%, 21,4 - 36,5% va 10,2 - 55,9%.
Dbi v6i A. tubingensis, ching AG8.2 cho ty 18 tc
ché cao nhét (27,4%), trong khi trén A. flavus, ching
AGS8.2 ciing dat hiéu qua tot nhat (36,5%). Chung
AG16.2 cho thay hiéu qua trc ché cao ddi véi F.
falciforme (55,91%), khac biét c6 ¥ nghia thong ké
so véi cac chung con lai.

VOC cua cac ching vi khuan c6 kha nang trc ché
su ndy mam bao tir & murc khac nhau tuy loai nam. Ty
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18 e ché su nay mam cua bao tir 4. tubingensis, A.
flavus va F. falciforme bdi VOC dao dong lan luot
la 3,31 - 27,8%, 1,4 - 20,8% va 20,5 - 41,4%. Trén
A. tubingensis, ching AG8.2 dat hiéu qua trc ché cao
nhit (27,8%) (p < 0,05). Vi A. flavus, AG11.2 cho
kha ning trc ché tot nhat (20,8%), khac biét co y
nghia thong ké véi cac chung con lai. Déi véi F.
falciforme, AG9.2 thé hién hiéu qua cao nhét véi ty
18 trc ché 41,43% (p < 0,05). Nhin chung, VOC tir 4
chang Bacillus c6 tac dong rd rét dén sy ndy mam
bao tir cua F. falciforme hon so voi hai loai con lai.

Ket qua nay phu hop véi nhiéu cong bd trude
day vé vai tro cua VOCs tir vi khuén d6i khang trong
kiém soat ndm bénh cay trong. VOCs tir cac chung
Bacillus da dugc ghi nhan c6 kha nang trc ché manh
nhiéu loai Fusarium va Aspergillus, voi thanh phan
chu yéu gom ketone, pyrazine, alkane, alcohol, acid
hitu co va cic hop chit chira nito (Guevara-
Avendano et al., 2020; Wang et al, 2025;
AboDalam et al., 2026). Su khéc biét trong dap ung
clia cac loai ndm dbi voi VOCs ciing cho thay tinh
dic hiéu loai, twong dong véi két qua quan sat trong
nghién ctru hién tai.

Vé co ché tac dong, VOCs c6 thé mang lai uu
thé so véi cac hop chat khong bay hoi do kha ning
khuéch tan trong khong khi va tham nhap vao khuén
ty ndm ma khong can tiép xuc tryc tiép véi vi sinh
vat san sinh ra ching (Van, 2025). Cac hop chit nay
c¢6 thé gay bién dang soi ndm, co rut nguyén sinh
chat, pha hiuy DNA, gy stress oxy hoa va rdi loan
chuyén hoa té bao ném (Zhang et al., 2024b; Wang
et al., 2025). Tuy nhién, hoat tinh sinh hoc cua
VOCs thudng 1a két qua cong hudng cia mot hon
hop nhiéu hop chat khic nhau va chiu anh huéng
boi didu kién nudi cay ciing nhu ngudn dinh dudng
san co (Chaves-Lopez et al., 2015; Van, 2025). Bén
canh do, su khac biét trong dap g cia cac loai nim
c6 thé lién quan dén vi tri tac dong cua ting hop chat
hodc kha ning giai doc ciia nam dbi v6i cac chat
chuyén hoa nay (Chaves-Lopez et al., 2015).

Kha ning tc ché ddng thoi Aspergillus va
Fusarium cho thiy VOCs tir cac ching Bacillus ¢6
tiém nang ing dung trong quan 1y bénh hai ¢au nanh
theo hudng an toan va bén vimg. Cac nghién ctru
tiép theo can tap trung xac dinh thanh phan VOCs
bang GC-MS va lam 16 co ché tac dong ¢ muc té
bao va phén tir nhdm hd trg phat trién ché pham sinh
hoc tmg dung trong thyc tién.
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san sinh tir 4 ching vi khuan Bacillus

Ghi chii: Két qua trinh bay la trung binh ciia ba lcir{ lap lai. Kég qua dwoc trinh bay duéi dang trung binhtsai sé chudn.
Trong cting mgt cum, cdc c6t 6 chit cdi theo sau giong nhau thé hién sy khdc biét khong cé y nghia thong ké theo phuwong
phdp One-way ANOVA va phép kiém dinh Fisher’s LSD ¢ mirc y nghia 5%.

4. KET LUAN

Céac chung Bacillus velezensis AGS8.2, B.
thuringiensis AGY9.2, B. siamensis AG11.2 va B.
subtilis AG16.2 cho thay tiém ning 16n trong kiém
soat sinh hoc nidm bénh hai d4u nanh. Két qua
nghién ctru ndy gop phan 1am 5 vai trd clia cac chat
chuyén héa tir Bacillus nhu ngudn hoat chat sinh hoc
tiém nang trong quan 1y ndm gay hai trén dau nanh
theo huéng an toan va bén viing. Trong tuwong lai,
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viée xac dinh cac hop chit khang nim chinh va danh
gi4 hiéu qua phong bénh trong diéu kién nha ludi va
déng rudng can tiép tuc duoc thuc hién nhim hudng
dén phat trién ché pham sinh hoc tmg dung thyc tién.
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