Tap 20 - S6 04, thang 08-2026, Tap chi khoa hoc Tay Nguyén p-ISSN 2815-648X & 1859-4611/ e-ISSN 3030-4717

TUYEN CHON VA NHAN NUOI VI KHUAN NQI SINH CAY SAU RIENG POI KHANG NAM
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TOM TAT

Colletotrichum gloeosporioides la nam gdy bénh than thu trén sau riéng. Day 1a mot trong nhiing tac nhan
phd bién gay ton that nghiém trong vé nang suét va cht luong sau riéng, dac biét trong diéu kién néng am cua
mua mua. Nghién ctru dugc thyc hién nham khai thdc nhom vi khudn ndi sinh ban dia tir hé r& sau riéng co
kha nang trc ché niam bénh. Tir 30 mau ré sau rleng, phan 1ap duoc 20 ching vi khuan. Hoat tinh khang soi
nam duoc danh gia bang phuong phap ddng nuodi cay, véi dir lidu duoc Xt ly bang phuong phap ANOVA st
dung phép thir Duncan (p <0,01). Két qua ghi nhan 8 chung vdi hiéu suat khang nam cao (50,88% - 66,92%).
Trong d6, chiing vi khuan EB.KN18 thé hién hi¢u qua khang ndm cao nhat (66,92%). Sau khi giai trinh ty gen
16S rRNA, xé4c dinh dwoc EB.KN18 13 Bacillus amyloliquefaciens. Trong diéu kién nudi ciy binh tam giac
(36 °C, pH 7, 200 rpm), chung EB.KN18 dat mat d6 sinh trudng 95,0x10® CFU/mL sau 48 gid. Khi nhan nudi
trong hé théng bioreactor 14 L, mat do vi khuan EB.KN18 dat 7,08<10'"! CFU/mL sau 10 gi0 1én men. Bacillus
amyloliquefaciens‘EB.KNl8 12 tmg vién tiém nang cho phat trién ché pham sinh hoc, gop phan canh téc sau

riéng an toan va bén viing.

Tir khéa: Bacillus amyloliquefaciens, Colletotrichum gloeosporioides, doi khang sinh hoc, lén men, vi

khudn néi sinh, sau riéng.

1. MO PAU

Than thu 13 mot trong nhimg bénh hai pho bién va
nghiém trong trén nhiéu loai cdy an trai & ving nhiét
d6i. Su xaAm nhiém cta mam bénh biéu hién qua cac
vét hoai tir 1I6m sau phéan b trén nhiéu bd phan tir 14,
than, cho dén hoa va qua, c6 thé gay hién tuong kho
ngon, chet chdi non hoc thdi than, tr do lam suy kit
sic song va kim ham sy phat trién cua cdy trong.
Ng0a1 ra, bénh con gay rung hoa, rung qua va lam
giam chat lugng thit qua, dan dén ning suat va chat
luong nong san giam dang ké (Mai Vin Tri, 2002; Lé
Minh Tudng va cong su, 2024; Law et al., 2025). Chi
nam Colletotrichum duge xac dinh 13 tic nhan chinh
gdy bénh than thu trén nhiéu loai ciy trong. Trén cdy
sdu riéng, tac nhan C. gloeosporioides duoc xac dinh
1a nguyén nhan gay ra bénh than thu. Khi xdm nhiém,
loai ndm ndy lam chay va rung la som, khién cac canh
nho bi kho chét, dong thoi 1am hu hai ca hoa 1an qua.
Bénh xuét hién quanh nam va manh nhét trong mua
mua v&i 60% cay bi nhiém bénh (Lé Hoang Lé Thuy
va Pham Van Kim, 2008).

Viéc quan 1y bénh than thu chii yéu dira vao thude
héa hoc nhu nhém benzimidazole (Carbendazim) va
cac chét e ché sinh tong hop sterol (Flusilazole,
Difenoconazole) (L€ Hoang L& Thiy va Pham Van
Kim, 2008). Viéc phu thudc qua mirc vao cac hoa chét
diét nam trong thoi gian dai lam kich thich co ché
khang thudc ctia quan thé vi sinh vét gy bénh va dé
lai hé luy nghiém trong d6i v&i hé sinh thai, stc khoe
cong ddng. Thuc té, tinh khang benzimidazole cua
cac chung Colletotrichum d3 dugc ghi nhan trén
nhiéu loai ciy trong nhu xoai va chudi. Do d6, viéc
tim kiém cac bién phap phong trir an toan va bén viing
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hon dang 13 nhu cau cép thiét. Hién nay, klem soat
sinh hoc duge xem 1a mot hudng tiép can tiém ning
trong quan 1y bénh than thu. Nhiéu nghién ctru di ghi
nhan hiéu qua tc ché nAm gy bénh ctia cac hop chit
tu nhién, trong d6 tinh dau tram tra va tinh dau nghé
cho thay kha ning trc ché sy phat trién cua céac loai
Colletotrichum (Lé Thanh Khang va cong sy, 2020;
Pham Trung Hiéu va cong su, 2021). Ngoai ra, cac
giai phap sinh hoc nhu st dung xa khuan, vi khuan
lactic va nim ddi khang (Trichoderma spp.) cho thiy
kha ning ngin chin sy phat trién cua soi nidm
Colletotrichum nhd co ché canh tranh nguon dinh
dudng. Bién phap nay tham chi con mang lai hiéu qua
bao vé an toan cho cdy tréng cao hon so v&i mot sb
thudc bao vé thuc vat hoa hoc (Lé Minh Tudng va
cOng su, 2024; Sutthisa et al., 2023). Dic biét, cac
dong vi khuan thudc chi Bacillus duoc danh gia rat
tiém nang do c6 sirc chdng chiu tot véi moi truong,
ddng thoi c6 thé tiét ra cac enzyme ngoai bao hoic
ddc chat sinh hoc 1am can tré qua trinh ndy mam cua
bao tir nAm C. gloeosporioides (Nguyén Thi Lién va
cong su, 2017). Trén cay sau riéng, mot sb nghién ctru
da ghi nhan sy hién dién cia vi khuén ndi sinh trong
cac mo cua sau riéng, cho thay tiém ning ting dung
ctia vi khuan noi sinh trong phat trién phan bon sinh
hoc va quan 1y dich hai theo huéng nong nghiép bén
virng (Ngé Van Anh va cdng su, 2024; Suhandono
and Utari, 2014).

Mic du tiém ning cta cAc tac nhan nay da dugc
khing dinh trén nhiéu dbi trong nhu xoai, hanh 14 hay
6t, nhung cac céng bd vé sy twong tac gitta vi khuin
ndi sinh ban dia va tac nhan C. gloeosporioides trén
chinh céy sdu riéng tai khu vuc Dék Lik van con kha
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han ché. Pic biét, viéc tuyén chon cac chung vi khuan
ndi sinh ban dia c6 hoat tinh cao, tdi wu héa diéu kién
nhan nudi va danh gid kha ndng mé rong quy mo 1én
men van chua dugc nghién ciru toan dién. Do do,
nghién ctru tuyén chon cac chung vi khuan noi sinh
c6 hoat tinh d6i khang manh 1a van dé cép thiét, nham
tao co so khoa hoc cho viéc phat trién cac ché phém
sinh hoc dic hiéu trong canh tac sau riéng an toan va
bén viing.

2. VAT LIEU VA PHUONG PHAP

2.1. Phwong phdp thu thip méu

Tién hanh ldy miu tai xi Krong Nang d6i véi
gidng siu riéng Monthon tr 5-15 nam tudi. Tong
cong 30 mau ré non da duoc tap hop tir 30 vuon cd
tinh trang sirc khoe khac nhau (ca vuon tét va vuon
bénh). Tai mdi vuon, k¥ thuat ldy mau 5 diém duoc
ap dung: ré duge dao ¢ d6 sau dudi 20 cm va cach
than cay khoang 1,5-2 m. Nham tranh nguy co lay
nhiém chéo gitra cac khu vue, gang tay y té luon duoc
thay méi sau mdi lan d6i vuon. Mau sau khi thu s&
dugc dong gbi trong tui zip tiét trung, ghi chu day du
thong tin: dia dlem ngay thang, va chuyén vé phong
thi nghiém d¢é tién hanh phan 1ap ngay.

2.2. Phwong phdp phén lip cdc chiing vi khudn nji
sinh

- Chuén bi méi trudng nudi cdy: Viéc phan lap
nhom vi khuan ndi sinh duoc thyc hién trén méi
truong Luria-Bertani (LB), pH = 7,0. Sau khi phéi
tron, hdn hop duoc tiét tring bang nhiét am & 121°C
trong thoi gian 15 phut trude khi st dung.

- X1 Iy méu va khtr tring bé mat: Quy trinh phan
1ap dugc thyc hién dya trén phuong phap cta Aravind
et al. (2009) co6 hiéu chinh phu hop véi mau ré sau
riéng. Cac doan ré (dai 2-3 cm) sau khi rira sach tap
chét co hoc bé“lng nude ct duge tién hanh khir trung
bé mit qua hai giai doan: ngdm trong dung dich
sodium hypochlorite 2% (10 phut) va ethanol 70% (1
phut). Cu01 cung, mau duoc rua sach hoa chat bang
nude cat vo trung 5 14n lién tiép. Pé kiém tra hiéu qua
khir tring, 100 pL nuée rira 1an cudi duoc trai 1én dia
thach LB va u ¢ 28 °C trong 24 gid; quy trinh chi tiép
tuc khi khong c6 su xuat hién cua vi khuén trén dia
kiém chung nay.

- K§¥ thuat phan 1ap va bao quan: Cic mau mau ré
(1 g) dugc nghién trong diéu kién vo tring véi dung
dich dém phosphate 1,5 mM, pH 7,4 va ly tam ¢ tde
d6 422.6 rcf, nhiét d6 4°C trong 1 phut. Phan dich ndi
duogc thu lai va pha loang dén néng do 107>; sau do,
100 pL dung dich d pha lodng dugc trai déu 1én bé
mat moi truong thach LB u tai 28°C. Sau 48 gio, cac
khuén lac c6 dic diém hinh thai riéng biét s& duoc
tuyén chon, dong hoa va lam thuin trén méi truong
moi. Cac ching thuan ching dugc bao quan dai han
trong dung dich glycerol 20% & nhiét 46 -80 °C.

2.3. Phwong phdp xdic dinh khd ning déi khdng
néim bénh Colletotrichum gloeosporioides

Hoat tinh khang ndm ciia cac chung vi khuan duoc
khao sat dua trén phuong phap ddng nudi cdy cua
Ngo et al. (2020). Cu thé, khdi nAm bénh duge dit tai
vi tri trung tam cua dia Petri chira moi truong PDA.
Céc chung vi khuan ddi khang duoc cdy vach (d6 dai
duong cay khoang 1 cm) tai vi tri cach tam dia 3 cm.
Thi nghiém dugc tién hanh véi 3 lan lap lai cho rn01
chung, song song voi mau ddi ching chi cdy narn
bénh (khong c6 vi khuan). Tat ca cac dia nudi cy
duoc duy tri ¢ nhiét do 30°C trong thoi gian 5 ngay,
khi tan nim ¢ dia ddi chimg moc kin dia. Cac chi tiéu
danh gia bao gém sy phat trién cia hé soi nAm va
duong kinh tin ndm. Nhimg ching vi khuan thé hién
hiéu sudt wc ché sy sinh truong cua C.
gloeosporioides > 50% so voi 16 dbi ching s& duoc
tuyén chon, chung vi khuan c6 hoat tinh khang ndm
manh nhét s& duoc su dung cho céac nghién ctru tiép
theo.

Hiéu qua tc ché sinh trudng soQi nam duoc tinh
theo cong thirc: Hiéu qué trc ché sinh truong soi ndm
(%) = {D1-D2}/{D1}*100

Trong d6: D1: Ban kinh ndm trén dia dbi ching
(cm); D2: Ban kinh ndm trén dia d6i khang véi vi
khuén (cm).

2.4. Phwong phdp dinh danh 16S rDNA cdc chiing
vi khudn ngi sinh dwoc tuyén chon

Chung vi khuan thé hién kha ning khang manh
nam C. gloeosporioides dugc tién hanh dinh danh dua
trén trinh tuy gen 16S rRNA. Doan gen muc ti€u dugc
khuéch dai bang ky thuat PCR véi cap mdi 27f va
1492r theo phuong phap cua Weisburg et al. (1991).
Chu trinh nhiét duoc thiét lap bao gdm: bién tinh dau
(94°C/5 phit); 30 chu ky (95°C/30 giay, 55°C/30
gidy, 72°C/2 phut) va budc kéo dai cudi (72°C/10
phat). Cudi ciing, tén loai va vi tri phan loai cta cac
chung nghién ciru dugc xac dinh bang cach so sanh
mirc d6 twong dong cua trinh tu thu duoc véi co so
dir liéu qudc té DDBJ/Genbank/EMBL thong qua
cong cu BLAST (Altschul et al., 1990).

2.5. Phwong phap nghién ciru nhdn nudi chung
Bacillus amyloliquefaciens EB.KN18

- Xdc dinh mdt dé vi sinh vadt: S6 lugng té bao vi
khuén trong dich nudi cdy dugc dinh luong gian tiép
thong qua phuong phap dém khuan lac (CFU) trén
moi trudng thach theo quy trinh ctia Nguyén Lan
Diing va cong su (1972, 1978).

- Khdo sat nguon co chat va ty 1é dinh dwéng phit
hop: Kha nang sinh trudng ctia chung EB.KN18 duogc
déanh gia trong moi trudng bd sung cac ty 1€ phu pham
hiru co khac nhau nham tim kiém ngudn protein thay
thé v6i gia thanh ré. Thi nghiém sir dung cac phdi hop
gilta bd men bia (BMB) va méi truong LB theo 5
nghiém thac (NT) voi ty 1€ tuong ung: 0:10 (NT1 -
dbi chung), 3:7 (NT2), 5:5 (NT3), 7:3 (NT4) va 10:0
(NT5). Thanh phan co ban: Mdi 100 mL mdi truong
chira 0,5 g NaCl va ham lugng dinh dudng tong so 1a
1,5 g (phdi tron gitra BMB va LB theo ty 1¢ khao sat).
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Moi truong dugc khir trung (121 °C, 15 phut, pH 7.0).
Sau d6, 1 mL djch vi khuin hoat hoa dugc dua vao
cac binh tam giéc va nudi lic & 150 rpm trong 24 gio.
Chi tiéu danh gid: mat d6 vi sinh vat.

Duya trén moi truong dinh dudng dé lua chon, tlen
hanh khao sat don yéu t6 dé xac dinh cac thong so
nudi cay thich hop nhat, bao gom: Nhiét d6 nudi cdy
thich hop: 28°C; 30°C; 32°C; 34°C va 36°C; pH thich
hop cua méi trudng nuodi céy: 6.0; 6.5;7.0; 7.5; 8.0;
Tbc d6 lac thich hop: 0 rpm, 100 rpm, 150 rpm, 200
rpm, 250 rpm; Thoi gian nudi cdy thich hop: theo ddi
mét d¢ vi sinh vét sau 24, 36, 48, 60, 72 h nuoi cay.

- Nhan sinh khéi quy mé hé thong Bioreactor 14
L: Sau khi x4c 1ap cac thong s tdi uu tir quy mo binh
tam giac, chung EB.KN18 dugc dua vao nhan nudi
trong hé théng lén men tu dong Bioreactor (BiFlo,
Brunswick, Hoa K¥) v6i dung tich 14 L (ty 1& gidng
5%). Qua trinh 1&én men duogc kiém soét chat ch& va
thu mau tai cac thoi diém 0, 2, 4, 6, 8, 10, 12 gio dé
danh gia tbc d6 nhan mat do té bao thyc té.

2.6. Phwong phdp xi ly 56 liéu

Thi nghiém dugc b tri theo kiéu hoan toan ngiu
nhién (CRD) véi 21 nghiém thé (gom 20 ching vi
sinh vét phan 1ap va 01 nghiém thé dbi chung), mdi
nghiém thé dugc thuc hién véi 3 1an lap lai (mdi dia
Petri dai dién cho 01 1an 13p lai, chtra 01 diém cay ddi
khang). S6 liéu thu thap dugc trinh bay dudi dang gia
trj trung binh + d6 1éch chuin (Mean + SD). Su sai
khac c6 y nghia thong ké giira cac nghiém thé duoc
phan tich bang phép thir Duncan (p < 0.01) trén phan
mém SPSS 20.

3. KET QUA VA THAO LUAN
3.1. Két qud phén ldp cdc chiing vi khudn ngi sinh

Két qua khao sat ddc diém hinh thai khuan lac cua
20 chung vi khuan noi sinh phan lap tir r& sau riéng
tai xa Krong Nang dugc trinh bay ¢ Bang 3.1.

Nhin chung, cac ching vi khuén thé hién su da
dang vé dic diém hinh thai khuén lac thong qua cac
tiéu chi nhu hinh dang, mau sic, bé mit, mat cat
ngang va mép khuan lac. Xét vé hinh dang, phan 16n
cac chung co khuén lac tron, tron déu hodc bau duc;
ngodi ra, mot sé6 chung co6 hinh dang khong déu
(EB.KN13, EB.KN14 va EB.KN19). Mau sac khuan
lac dao dong tir tring, tring sita, vang nhat, vang dén
nau nhat, trong d6 nhém mau tring va trang sita
chiém vu thé. Bé mit khuan lac chu yéu O trang thai
bong, bong kho hodc bong wét; mot sb chung co bé
mat mo, thd rap hodc c6 dac tinh dinh. Vé mat cit
ngang, da s6 cac chung c6 khuan lac dang 10i, trong
khi mot s6 ching c6 dang phang. Mép khuan lac duoc
ghi nhan véi ba dang chinh gom mép bang phing,
mép luon song hodc mép rang cua.

3.2. Tuyén chon vi khudn ni sinh cé khd néing déi
khdng ndm bénh Colletotrichum gloeosporioides

Sau qué trinh phén 1ap, 20 chung vi khuan ndi sinh
dugc danh gia vé kha nang ddi khang véi ndm bénh.
Két qua ghi nhan 8 chung thé hién hoat tinh d6i khang
manh d6i véi nAm C. gloeosporioides, voi ty 18 tre ché
dao dong tir 50,83% dén 66,92% (Bang 3.2). Trong
d6, chung EB.KN18 c¢6 hiéu lyc cao nhat (66,92 +
2,85%), tiép theo 1a EB.KN6 (62,50 + 1,99%) va
EB.KN20 (60,42 + 2,70%).

Két qua nay twong ddng voi nhiéu nghién ctru da
cong bd. Nghién ciru ctia Holkar et al. (2024) ghi nhan
céc ching vi khuan noi sinh phan lap tir ciy nho co
kha ning trc ché C. gloeosporioides dat 55,6-56,1%.
Tuong tw, Zanudin et al. (2020) béo cdo mot s ching
vi sinh vat ndi sinh c6 hiéu lyc ddi khang véi tac nhan
gay bénh than thu dat khoang 67,38%.

Biang 3.1. Pic diém hinh thai khuin lac ciia cac chiing vi khuin ndi sinh siu riéng tai xa Krong Ning

M0 ta diic diém khuén lac

T Chiing vi - - Mat cit
T  Kkhuan ngi sinh  Hinh dang Mau sac Bé mat : Mép
ngang
1 EB.KN1 Tron Trang Bong Loi Ring cua
2 EB.KN2 Béu duc Tring Bong kho Loi Luon song
3 EB.KN3 Tron déu Trang Bong kho Loi Bing phing
4 EB.KN4 Tron Vang nhat Bong kho Loi Bing phing
5 EB.KN5 Tron déu Trang Bong udt Loi Luon song
6 EB.KN6 Tron déu Tring Bong udt Loi Bang phang
7 EB.KN7 Bau duc Vang nhat Bong kho Loi Luon song
8 EB.KN8 Béu duc Tring sita Bong kho Phing Luon song
9 EB.KN9 Tron Trang Bong kho Loi Bing phing
10 EB.KN10 Béu duc Vang nhat Bong kho Loi Ring cua
11 EB.KN11 Tron Tring sita Mo, thé rap Phing Ring cua
12 EB.KNI12 Tron Vang Bong, mo duc Phing Bing phing
13 EB.KN13 Khéng déu Tring sira Mo, tho rap Phéng Rang cua
14 EB.KN14 Khéng déu Vang Bong, min, Lbi Bing phing

dinh
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15 EB.KNI15 Tron Tring
16 EB.KN16 Tron Vang
17 EB.KN17 Tron Nau nhat
18 EB.KN18 Tron Vang
19 EB.KN19 Khong déu Trang sira
20 EB.KN20 Tron Vang

Bong,‘mm, Phing Luon séng
mo
Boéng, min, 2 s 2
duc Phang Bang phang
Boéng, min, A x 2
e Lo6i Bang phang
Mo, tho rap Phang Réng cua
Boéng, min, A <
dinh Loi1 Réng cua
Mo, nhap, Lbi Bﬁng phéng

trong suot

L& Minh Tuong va cong su (2024) ciing cho thdy
6/28 chung xa khuan c6 kha nang dbi khang voi
Colletotrichum sp. v6i ty 1& rc ché tir 52,64% dén
63,22%. Bén canh d6, vi khuan lactic Lactobacillus
plantarum LKC1 phan 13p tir kim chi c6 kha nang rc
ché nam than thu trén xoai cat dat 64,86% (Nguyén
Anh Linh va cong sy, 2023). Bdi v6i nhém Bacillus,
Figueroa et al. (2022) ghi nhan Bacillus
amyloliquefaciens tic ché C. gloeosporioides v&i hiéu
luc 61,75%, dong thoi lam cham sy xuat hién triéu
ching va lam giam mirc d¢ nghiém trong cua bénh
than thu trén cay du du. Ngoai ra, cac chung Bacillus

C. gloeosporioides

sp. con c6 kha ning tiét cac enzyme ngoai bao nhu
protease, cellulase, chitinase va siderophore, gop
phan trc ché sy phat trién cia ndm bénh (Ajuna et al.,
2023). Bén canh d6, nim d6i khang Trichoderma
asperellum MSUO007 ciing dat ty 18 trc ché tir 50,76%
dén 74,85% va bao vé 14 sau riéng hiéu qua hon thude
hoéa hoc carbendazim (Sutthisa et al., 2023). Nhin
chung, cac ching vi khuan ndi sinh trong nghién ciru
nay thé hién kha niang d6i khang voi C.
gloeosporioides khé tiém niang so voi nhitng cong bd
trudc day.

EB.KN18

Hinh 3.1. Hinh énh hoat tinh khang nim ctia chiing vi khuin EB.KN18 véi nAm C. gloeosporioides
Ghi chu: A. Hinh anh mat truoc dia; B. Hinh danh mat sau dia. D1: Ban kinh nam trén dia doi chirng (cm),

D2: Bdn kinh ndm trén dia doi khdng véi vi khudn (cm).

Bang 3.2. Hi¢u lye d6i khang nam Colletotrichum
gloeosporioides cia cac chiing vi khuan ndi sinh
ciy sau riéng

 Chungvi Hiéu lwe khang C.

T Khuanni loeosporioides (%)
sinh 8 P ’

1 EB.KN1 51,92+ 1,78f

2 EB.KN4 54,42 +1,99¢

3 EB.KN6 62,50 + 1,99°

4 EB.KN7 51,25 +1,988

5 EB.KNI2 50,83 +1,99"

6 EB.KNIS 66,92 + 2,852

7  EB.KNI9 55,83 +1,99¢

8  EB.KN20 60,42 £2,70°

Ghi chu: Cac ki hiéu a-h khdac nhau cé y nghia
thong ké.

3.3. Két qud dinh danh chiing vi khuén ndi sinh cé
khd nang doi khang cao voi nam bénh
Colletotrichum gloeosporioides

Két qué dinh danh ching EB.KN18 dugc xac dinh
la  Bacillus amyloliquefaciens (Hinh 3.2). B.
amyloliquefaciens 1 vi khuan Gram duong hiéu khi
va ¢6 kha ning di chuyén linh hoat, 14 tic nhan an
toan ndi sinh phé bién cua thuc vat. Su hién dién cta
loai vi khun nay mang lai nhiéu gia tri thyc tién cho
san xudt néng nghiép thong qua viéc tiét ra cac chat
khang sinh sinh hoc d6i khang véi tac nhan giy bénh,
ddng thoi thiic diy su phat trién toan dién cia thuc
vat. Trong nghién cuou nay, B. amyloliquefaciens
EB.KN18 c6 kha ning tc ché C. gloeosporioides t6i
66,92%, nhiéu kha ning nhd ning luc téng hop cac
lipopeptide khang sinh nhu surfactin, iturin, fengycin
(Yamamoto et al., 2015). Do 6, B. amyloliquefaciens
EB.KN18 duogc xem la Gmg vién tiém ning cho viéc
phat trién cac ché pham sinh hoc trong quéan 1y bénh
than thu trén sau riéng. Tuy nhién, cac danh gia hiéu
qua dbi khang in vivo trén cay sau riéng trong diéu
kién nha kinh va ddng rudng can tiép tuc dugc nghién
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ctru trude khi dua vao ung dung thuc té (Luo et al.,
2022; Tran Thi Ha Trang et al., 2025).

Job Title Sequence EB.KN18 Filter Results
RID WKVX4ANBE014 Search expires on 03-31 11:36 am Download All v
i nly top 20 will appear {
Program BLASTN@  Citation v e exclude
Database core_nt See details v ! ' ' ' |
+ Add organism
Query ID lcl|Query_8046601
Description None Percent Identity E value Query Coverage
Molecule type  dna | | to | | | ‘ to | | | | t0| |
Query Length 1427
=
Other reports Distance tree of results MSA viewer @
Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download Selectcolumns ~ Show 2]
select all 100 sequences selected GenBank Graphics Distance tree of results  MSA Viewer
Description Seientific Mam L e D) L Sl A
S ciemine Hams Score Score Cover walue dent = R
Bacillus amyloliguefaciens strain BA15-0SN-0820 185 ribesomal RNA gene. partial sequence  Bacillus amyloliquefaciens 2838 2838 100% 0.0 10000% 1454 MW255061.1

Hinh 3.2. Két qua dinh danh sinh hoc phén tir ciia chiing vi khuin EB.KN18
3.4. Két ‘qua nghién ciru nhan nuoi ching Bacillus amyloliquefaciens EB.KN18

Nguon mto va cac nguyén t vi lugng trong moi
trlr(mg nudi cay anh huong 16n dén su sinh truong cta
cac vi khuan thudc chi Bacillus. Trén co s6 do, nghién
ctru tién hanh sang loc ngudn protein phu hop nhim
t5i wu qud trinh ting sinh khdi chung B.
amyloliquefaciens EB.KN18. Bad men bia (BMB),
mot phu pham cia qud trinh san xuit bia, chiém
khoang 1,5-2,5% tong san lwong bia trén quy mo toan
cau (Bekatorou et al., 2015). Dac biét, ham lugng
protein trong ba men bia tuong dbi cao (22,18%),
cung voi cac thanh phan khoang va carbohydrate
(Nguyen et al., 2024).

Két qua nghién ciru cho thdy BMB la ngudn dinh
dudng phu hop cho sy sinh truong ctia ching
EB.KN18 (Hinh 3.3A). Mat do té bao dat 18,81x10°
CFU/mL 6 néng d6 co chat BMB/LB 1a 7/3, cao hon
s0 voi méi truong LB thwong mai. Nong d6 BMB
cang tang, mat do té bao cang tang. Két qua nay phu
hop voi xu hudng tan dung phe phu pham néng
nghiép va cong nghiép lam ngudn co chat trong san
xuit ché pham sinh hoc (Ngbé Van Anh va cdng su,
2024; Tran Thi Ha Trang va cong su, 2024). Do do,
ty 16 nong d6 co chat BMB/LB 1a 7/3 duogc luya chon
lam ngudn dinh dudng chinh cho cac thi nghiém tiép
theo. Viéc xac dinh nong do BMB thich hop khong
chi gbp phan nang cao hiéu suat thu sinh khi ma con
gitip giam chi phi san xuét va tan dung hiéu qua ngudn
phu pham.

Nhiét d 1a mot trong nhiing yéu té anh huéng truc
tiép dén téc d6 sinh truéng cia vi khudn. Trong
khoang nhiét d¢ khao sat, chung EB.KN18 sinh
truong tot nhit & 36°C v6i mat do t& bao dat
30,02x10® CFU/mL (Hinh 3.3B). Bén canh d6, chung
EB.KN18 sinh trudng tdt trong khoang pH 6,5-7,5 va
dat mat do té bao cao nhét tai pH 7,0 (Hinh 3.3C). Két
qua kha twong ddng véi két qua nghién ciru trén
chung B. amyloliquefaciens EB.CK9 (Ng6 Van Anh

va cong su, 2024). Ngoai cac yéu t6 moi truong, thoi
gian nudi cdy va téc do lic cling anh huong dén su
tich lily sinh khéi cua ching EB.KN18 (Hinh 3.3D va
Hinh 3.3E). Mat d6 té bao ting nhanh va dat gié tri
cao nhat sau 48 gid nudi cdy, khoang 95,0x10°
CFU/mL, cao gip khoang 1,48 1an so voi sau 24 gio.
Sau thoi diém nay, mat do té bao giam dan, c6 thé do
ngudn dinh dudng trong mdi truong suy giam, dong
thoi cac san phdm chuyén héa tich lity 1am anh huong
dén kha ning sinh trudng cta vi khuan (Tran Thi Ha
Trang va cong su, 2024). Du vay, phuong phap khao
sat don yéu t6 con han ché do chua danh gia dugc anh
huong tuong tac gitra cac thong s6 nhiét d, pH va tdc
do lic. Viéc ap dung phuong phap bé mat dap Umg s€
dugc trién khai trong cac nghién ctru tiép theo dé t6i
wu hoa triét dé hon. Nhing két qua nay budc dau cung
cip co sO quan trong dé thiét 1ap cac diéu kién nudi
cdy thich hop cho qua trinh 16n men quy mé 16n hon.

Hién nay, B. amyloliquefaciens dugc xem la mot
trong nhitng tac nhan kiém soat sinh hoc ¢6 tiém ning
nh¢ kha ning dbi khang véi tic nhan gay bénh va ho
trg ting cuong kha ning chéng chiu cua ciy trong
(Ngo6 Van Anh va cong su, 2024). Trong nghién ctru
nay, chung B. amyloliquefaciens EB.KN18 dugc nudi
cdy thanh cong trong hé thong bioreactor 14 L va dat
mat d6 7,08x10'"" CFU/mL sau 10 gi¢ 1én men (Hinh
3.4). Hiéu qua tang sinh khéi nay co thé lién quan dén
viéc hé thong Bioreactor duy tri 6n dinh cac thong s&
pH 7,0 ¢ 36°C, tbc d6 khuay (200 rprn) va tbe d9 suc
khi (2 vvm) trong subt qua trinh nudi ciy. Nong do
oxy hoa tan (DO) duoc duy tri tu dong trén 20% thong
qua viéc ty dong diéu chinh téc dd suc khi. Déng thoi,
hién tuong tao bot dugc kiém soat bang cach bd sung
dau an thyc pham thi cong qua cong bom nguyén liéu
mdi khi quan sat thdy xuét hién bot. So vdi phuong
phap nudi cdy trong binh tam giic, hé théng
bioreactor cho mat do t& bao cao hon dang ké, cho
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thiy chung EB.KN18 c6 kha ning sinh truéng tot
trong méi trudng chira BMB va c6 tiém ndng tng
dung trong san xuit ché phdm sinh hoc & quy mé 16n.

Két qua ciia nghién ctru nay kha tuong dong véi
cac bao cao trudc day. Frederico et al. (2019) ghi nhan
chung B. amyloliquefaciens 1T45 dat mat d6 3,0x10°
CFU/mL sau 48 gid 1én men trong Bioreactor 40 L.
Tuong tu, chung B. amyloliquefaciens EB.CK9 dat

mat d6 9,85x10"" CFU/mL sau 8 gid 1én men (Tran
Thi Ha Trang va cong su, 2024) va dat 8,25x10"
CFU/mL sau 10 gio (Ng6 Van Anh va cong su, 2024).
Su khac biét vé& mat do té bao gilra cac nghién ctru co
thé lién quan dén sy khac nhau vé ching vi khuén,
thanh phan moéi truong nudi cy, quy mo thiét bj va
diéu kién van hanh cta hé théng 1én men.
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Hinh 3.3. Két qua nhan nudi ching Bacillus amyloliquefaciens EB.KN18 trong binh tam giac
Ghi chii: A. Méi trieong nuéi cdy; B. Nhiét dp nuéi cdy; C. pH nuéi cdy; D. Thoi gian nuéi cay; E. Toc do

ldc.Cac ki hiéu a-f khac nhau c6 y nghia thong ké
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Hinh 3.4. Nhan nuéi B. amyloliquefaciens EB.KN18 trong Biooreactor
Ghi chu: A. Méi truong truwoc nudi cdy; B. Moi truvong sau nudi cay 12 gio.

4. KET LUAN

Nghién ctru di phan 1ap duoc 20 chung vi khuan
ndi sinh va tuyén chon dugc 8 ching c6 kha nang ddi
khang voi ndm Colletotrichum gloeosporioides gay
bénh than thu trén sau riéng tai tinh Dak Lak. Trong
sO @06, chung EB.KN18 thé hién hoat tinh ddi khang
cao nhat voi hiéu suat (rc ché dat 66,92% va dugc dinh
danh 1a Bacillus amyloliquefaciens dya trén trinh tu
gen 16S rRNA.

Bi men bia duoc xac dinh 1a ngudn dinh dudng
phtt hop cho qué trinh ting sinh khdi ching B.
amyloliquefaciens EB.KN18. Diéu kién nudi ciy

thich hop trong binh tam giac gdm nhiét d6 36 °C, pH
7,0 va tbc do lic 200 rpm, cho mét do té bao dat
(95, 0x10%) CFU/mL sau 48 gio nudi cdy. Khi nudi
cdy trong hé thong Bioreactor 14 L, mat do té bao dat
(7,08x10'") CFU/mL sau 10 gi¢ 1én men. Cac két qua
nghién ctu cho thiy ching B. amyloliquefaciens
EB.KN18 c6 tiém ning Gmg dung trong phat trlen ché
pham sinh hoc phong trir bénh than thu trén sau riéng.
Tuy nhién, can tiép tuc danh gia hiéu qua cua chung
trong diéu kién nha ludi va ngoai dong rudng trudc
khi trién khai (mg dung thyc tién.
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ABSTRACT

Colletotrichum gloeosporioides is the causal agent of anthracnose in durian and is responsible for
significant yield and quality losses, particularly under warm and humid conditions during the rainy season.
This study aimed to isolate and screen indigenous endophytic bacteria from durian roots for their antagonistic
activity against the pathogen. From 30 durian root samples, 20 bacterial strains were isolated. Antifungal
activity was evaluated using the dual culture assay, and the data were analyzed by one-way ANOVA followed
by Duncan's multiple range test (p <0.01). Eight strains exhibited high antifungal efficacy (50.88%—66.92%).
Among them, strain EB.KN18 showed the highest inhibition rate (66.92%) and was identified as Bacillus
amyloliquefaciens based on 16S rRNA gene sequencing. Under flask culture conditions (36 °C, pH 7, 200
rpm), strain EB.KN18 reached a cell density of 95.0x10®8 CFU/mL after 48 h. When cultivated in a 14 L
bioreactor, the bacterial density reached 7.08x10'" CFU/mL after 10 h. Bacillus amyloliquefaciens EB.KN18
is a promising candidate for the development of biological products, contributing to safe and sustainable
durian cultivation.

Keywords: Bacillus amyloliquefaciens, biocontrol, Colletotrichum gloeosporioides, durian, endophytic
bacteria, fermentation.
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