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TOM TAT

Nghién ctru dwoc thwe hién nhdm phan lap, sang loc cac chdng vi khuén cé loi cé kha ndng x& ly mdi trwdng
nwédc va khang vi khuan Flavorbacterium columnare gay bénh trén mét s loai ca nwédc ngot. Tong sé 11 chiing
Bacillus sp. va 08 chiing Lactobacillus sp. dwoc phan 1ap tr 15 mau bun ao nudi tém, ca nwéc ngot va hd tw nhién.
Két qué danh gia kha nang phan giai protein, cellulose, tinh bdt ctia Bacillus sp. va CaCOs clia Lactobacillus sp. cho
thdy 04/19 ching c6 khé nang phan giai cao. Qua trinh dinh danh 4 chlng théng qua giéi trinh tw gene 16S rRNA
cho két qua 2 chiing Ia B. subtilis, 1 ching la B. amyloliquefaciens va 1 chiing 1a L. plantarum. Két qua danh gia kha
nang déi khang ctia 4 chiing v&i 6 chiing vi khudn F. columnare phan 1ap tir ca nwéc ngot ghi nhan dwdng kinh vong
v6 khuén dao déng 9,9-11,5mm vé&i B. subtilis, 13,1-14,9mm véi ching B. amyloliquefaciens, 24,8-28,4mm v&i
ching L. plantarum. Két qua cta thir nghiém cho thdy 4 chiing vi sinh phan lap trong nghién ctu nay cé tiém nang
st dung dé san xu4t ché phadm x& ly méi trwdng va phong bénh do vi khudn F. columnare gay ra trén ca nwéc ngot.

T khoa: Bacillus, Lactobacillus, x& ly méi trwdng, khang khuén, Flavobacterium columnare.

Evaluation of Environmental Treatment and Antimicrobial Activity
of Probiotic Bacteria from Aquaculture Ponds Against Flavorbacterium columnare

ABSTRACT

This study aimed to evaluate beneficial bacterial strains with the potential for environmental water treatment and
resistance to the bacterium Flavobacterium columnare, which poses a threat to various species of freshwater fish. A
total of 11 strains of Bacillus sp. and 8 strains of Lactobacillus sp. were successfully isolated from 15 sediment
samples from cultured shrimp, fish and natural lakes. Assessment of the protein, cellulose, and starch degradation
capabilities of Bacillus strains, along with the calcium carbonate dissolution activity of Lactobacillus strains, indicated
that 4 out of the 19 strains exhibited significant degradation potential. Identification of these 4 strains through
16S rRNA sequencing revealed 2 strains of Bacillus subtilis, 1 strain of Bacillus amyloliquefaciens, and 1 strain of
Lactobacillus plantarum. The evaluation of the antagonistic effects of these strains against 6 F. columnare strains
isolated from freshwater fish demonstrated inhibition zone diameters ranging from 9.9 to 11.5 mm for B. subtilis,
13.1 to 14.9mm for B. amyloliquefaciens, and 24.8 to 28.4mm for L. plantarum. The results highlight the potential of
these four isolated microbial strains for developing formulations aimed at environmental remediation and prevention
disease related to F. columnare in freshwater aquaculture.

Keywords: Bacillus, Lactobacillus, water treatment, bactericidal, Flavobacterium columnare.

nudc, ting cudng tiéu hoa, hap thu, kich thich
tang truéng va mién dich cho déng vat thuy san

Trong nudi tréng thuy san, ch€ phdm sinh (Rengpipat & cs., 2003). Ngoai ra, nhiéu loai vi
hoc dudc stt dung phd bién gitp phan huy cac hgp sinh vat thudc giong Bacilus va Lactobacilus 1a
chét hitu co dé cai thién va lam sach méi truong  nhiing ching vi khuén c6 lgi, ¢6 kha niang phan

1. DAT VAN DE
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huy hitu co va c6 kha nang tiét ra cac enzyme dé
tc ché vi khudn gay bénh (Adel & cs., 2017).
Hién nay tinh hinh dich bénh trong nudi tréng
thuy san khéa phtic tap, dic biét 1a cac bénh do vi
khuén do su phét trién manh cta cac mé hinh
nudi mat d6 cao, 6 nhiém mai trudng va bién déi
khi hau. Viéc st dung khang sinh sai muc dich
hay lam dung thudc khang sinh trong kiém soat
bénh lam gia ting nhanh vi khudn khang khang
sinh, tén du khang sinh trong san pham thuy
san, tang chi phi va khé khin cho diéu tri bénh
(T Thanh Dung & cs., 2012). Do vay, sang loc
cac chung vi sinh c6 1gi viia ¢6 kha ning xt ly
moi trudng vita c6 kha ning tc ché tac nhan gay
bénh truc tiép trong nudc nudi dang 14 mot xu
huéng tat yéu trong cta thuc t€ san xuat thuy
san hién nay. Gan day mét sé ching vi sinh c6 1gi
mang ca hai dic tinh nay di dugc tap trung
nghién ctu va dng dung trong nudi trong thuy
san nhu chung B. Subtilis, B. velezensis c6 kha
néng lam sach méi trudng va te ché nhiéu loai vi
khudn trong ao nudi nhu Pseudomonas spp.
Aeromonas  hydrophila, A.
Lactococcus garvieae, Streptococcus agalactiae
va Vibrio parahemolyticus (Yi & cs., 2018; Zhang
& cs., 2021).

Vi khudn F. columnare la tic nhan gay

salmonicida,

bénh tring da, bac dudi dudc bao cdo mot thap
ky truéc day, gdy anh hudng nghiém trong trén
ca tra nuéi véi ty 1& chét 80-100% ca huong, ca
giong va 35-60% ca truéng thanh (Tt Thanh
Dung & cs., 2012). Hién nay tac nhin nay dang
gay ra nhiéu vu dich véi ty 1& chét cao va dudc
coi 1a bénh tai ndi nguy hiém va gay thiét hai
ning né cho nguoi nudi ca nudc ngot tai mién
Bic nhu ca nheo My (Truong Pinh Hoai & cs.,
2022), ca r6 phi (Poan Thi Nhinh & cs., 2023),
ca trdm co (Truong Pinh Hoai & cs., 2022), ca
trdm den (Hoai & cs., 2025). Vi khudn nay
thuong ton tai va giy ton thuong, hoai ti bén
ngoai co thé nhu da, mang, dudi ca tao ra triéu
chting dién hinh nhu tring da, tring dudi, bac
mang va rat kho diéu tri bang khang sinh theo
dudng thiic an. Pic biét, néu mat do vi khuédn
cao, gy hoai ti mang nghiém trong, din dén ca
thiéu oxy va chét nhanh véi ty 1& cao (Truong
Pinh Hoai & cs., 2022). Do vay, dé phong bénh
cht dong do tac nhan nay gy ra, giai phap su

dung ch& phdm vi sinh vira ¢6 tac dung lam sach
moi trudng nhung déng thoi cé tac dung tc ché
tac nhan 1a rat can thiét.

Nghién ctiu nay dude thuc hién nhim phan
lap va lua chon cac chiing vi sinh c¢6 lgi viia c6
kha ning xu ly méi trudng va viia c6 kha ning
khang khudn F. columne dé tng dung trong
nuodi tréng thuy san.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Cac mau bun ao nudi tém, ca va hd tu
khuin
F. columnare phan lap tit ca ro phi, ca trim co
nhiém bénh dang dugc luu giit tai Phong Thi
nghiém Bénh Thuy san, Khoa Thuy san, Hoc

nhién nuéc ngot; cac chung vi

vién Néong nghiép Viét Nam. Cac trang thiét bi,
dung cu, héa chat phuc vu cho qua trinh thu
mAau, nudi cdy, phan lap va dinh danh vi khuén
va danh gid kha ning d6i khang cta vi khuén
trong diéu kién in vitro.

2.2. Phuong phap nghién ctu

Téng s6 15 mAu bun dude thu thap ti 03 hé
thong thuy vuc bao gom 05 mau bun ao nudi tom,
05 mAu bun ao nudi cad nudc ngot & giai doan
thuong phdm va 05 bun & hd tu nhién. Phuong
phap thu mau bun dudc thuc hién theo huéng
dan cta tiéu chuian TCVN 6663-13:2000. Mau
sau khi thu duge van chuyén va phan tich tai
phong thi nghiém bing phuong phéap van chuyén
lanh trong cac thung git nhiét c6 nhiét do tu
3-5°C va dugc xti 1y trong vong 24h sau thu.

MAau bun dugc chia lam hai phan, phan mét
duge xt li gia nhiét & nhiét d6 80°C bing bé u
nhiét kho (Biologix) trong 20 phit nham loai bd
t&€ bao sinh dudng va cic ching vi sinh vat
khong sinh bao ti. Sau khi gia nhiét, mau bun
duge pha loang bang NaCl 0,9% theo ti 16 10g
mau cho vao 90ml dung dich NaCl 0,9% va
votex 30 phit 6 28°C. Tiép tuc pha loing mau
bun dén 10° va hit 0,1ml dung dich pha lodng
nhé 1én méi truong nudi cdy Luria-Bertani agar
(LB, Hymedia, An D) va LB agar bd sung 1%
mudi véi chting ti mau bun ao tém, st dung que
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chang v6 trung chang déu dén khd, thuc hién
lip lai 3 1an. Phan mau con lai khong xu ly gia
nhiét dugc hoa loang va chang cdy trén Man
Rogosa Sharpe agar (MRS, Hymedia, An Do).
Cac dia sau trang cdy dudc i 6 nhiét d6 30°C
trong 24h-48h trong diéu kién hidu khi.

2.2.1. Phéan

probiotics c6 hoat luc phan giai cao

lap va sang loc chiing

Sau khi chang c4y, tién hanh tach va nuéi
cdy thuan khuén lac chi€m uu thé trén cac méi
truong thach tuong tng. Nhitng khuén lac roi
phat trién trén moi trudng LB agar dude nghi
ngd 1a vi khuén thudc chi Bacillus va duge kiém
tra hinh thai khudn lac (mau séc, hinh dang,
ria, @6 dong nhat), cdy thuan, nhuém Gram, thi
d#c tinh di d6ng qua kinh hién vi soi néi, kha
ning sinh bao td, thi nghiém oxidase, thu
nghiém catalase theo md td cua Logan &
Rodriguez-Diaz (2006). Trong khi &6, nhiing
khudn lac roi phat trién trén méi trusng MRS
agar dugc nghi ngd 1a vi khuéin thudc chi
Lactobacillus va dugc nudi thuan, nhuém Gram,
thi Catalase, phan giai CaCO, va hinh thanh
Indole theo md td cta Messi & cs. (2001) va
Adhikari & Kwon (2017).

2.2.2. Phuong phap
probiotics c6 hoat luc phan giai cao

sang loc chung

Xac dinh hoat tinh enzyme ngoai bao bang
phuong phap duc giéng thach (dudng kinh
6mm). D61 véi cac chung vi khuén Bacillus sp.,
tién hanh thi hoat tinh phan gidi protein,
cellulose va tinh bdt tuong ting véi kha ning
sinh enzyme protease, cellulase va amylase. M61
truong LB agar dugc bd sung 1% cd chat la
casein, carboxymethyl cellulose (CMC) hoic
tinh bot bap, tuong tng, dé danh gia hoat tinh
phan giai protein, cellulose va tinh bot theo
phuong phap cta Bonev & cs. (2008). Cac chung
thuan Bacillus sp. dugc tdng sinh trén moi
truong LB broth & 28°C trong 24h. Hut 100ul
dich ting sinh vi khuén nhé vao giéng da duc
trén dia thach tuong ting va t ¢ 28°C trong 48h.
Kiém tra hoat tinh phan giai CMC va tinh bot
bap bang thudc thi lugol va hoat tinh phan giai
casein bang axit acetic 10% theo phuong phap
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cia da Cruz & cs. (1985). Méi truong MRS agar
duge b sung 0,5% CaCO, va st dung phuong
phap ria cdy danh gi4d kha n#ng phan gidi
CaCO, cua Lactobacillus sp. do axit lactic sinh
ra phan huy CaCO, c6 trong méi truongtheo md
ta cua Kandler & Wiss (1986).

Hoat tinh ctia enzyme ngoai bao dugc danh
gia dua vao kich thude duong kinh vong phéan
gidi co chit xung quanh giéng thach, D — d.
Trong d6: D 1a duong kinh vong phan giai (mm),
d 14 duong kinh giéng thach (6mm) ho#c d6 rong
ctia dudng cdy sau khi vi khuéin phat trién. Cac
chung loi khuéin ¢6 dudng kinh phan giai 16n
nhat duge chon loc dé dinh danh bing sinh hoc
phan ti va thii nghiém kha ning tc ché& déi véi
vi khuén F. columnare gy bénh trén ci nudc
ngot bao gébm 03 chung phan lap ti ci rd phi
(FC-HB3, FC-HN4, FC-HD7) va 03 chung trén
cd trdm c¢6 (FC-TC-HD02, FC-TC-HNO3,
FC-TC-BNO05) da dugc phan lap va giam dinh
tit nghién ctiu trude dé6 (Poan Thi Nhinh & cs.,
2023; Truong Dinh Hoai & cs., 2022). Cac chiing
loi khu&n c6 dudng kinh phan giai 16n nhat dugde
chon loc dé dinh danh bing sinh hoc phan ti va
tht nghiém kha ning tc ché d6i véi vi khuén
F. columnare gy bénh trén ca nuéc ngot.

2.2.3. Phuong phap giai trinh tu doan gene
16S rRNA dinh danh vi khuin

Cac chiing c6 hoat luc phén giai cao duge lua
chon dé giai trinh tu gene 16S rRNA nhiam dinh
danh loai vi khudn. Qua trinh tach DNA tu vi
khuén cdy thudn trén dia thach st dung bo kit
InstaGene Matrix (Bio-Rad, USA) theo cac bude
huéng dan cta nha san xudt. San phdm DNA
sau khi tach duge bao quan § nhiét do Am siu
(-20°C). Poan gen 16S-rRNA dugc tach ra tu bod
gen vi khuéin gay bénh st dung cip mdi dic hiéu
27 (5-GAGTTTGATCCTGGCTCAG-3) va
15257 (5'-AGAAAGGAGGTGATCCAGCC-3)
theo mé ta cta (Rainey & cs., 1996). Hén hgp
20ul dua khuéch dai DNA bao gbm 1ul mdi moi,
10ul Gotaq green master mix (Promega, USA),
5ul DNA ctia chiing vi khuén dang phan tich, 3ul
nuéc khong DNA. Chu ky nhiét cho phan tng
PCR 1a 95°C trong 3 phiit, 30 chu ky 94°C trong
30 giay, 55°C trong 30 gidy, 72°C trong 2 phut va
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chu ky cu6i 1a 72°C trong 7 phut. San pham PCR
sé dugc cat tit ban gel sau khi chay dién di va
tinh sach st dung kit FastGene Gel/PCR
extraction kit (Nippon Genetic Co., Ltd). San
pham DNA tinh sach dudc gtii di giai trinh tu tai
First Base (Singapore). Trinh tu nucleotide ctia
cac doan gen dude so sanh dé danh gia mtc d6
tuong déng véi cac loai trén dit liéu ngan hang
gen st dung phép so sanh the Blast N algorithm,
cac chung dudc xac dinh loai khi c6 dii liéu trinh
tu gen 16S-rRNA tuong dong > 97% vé6i chung
chuén ATCC da dudc cong bé.

2.2.4. Phuong phap thit kha ning déi khang
cua lgi khuan déi véi vi khuidn F. columnare

Kha niang d61 khang gifia cac chung vi
khudn c6 1oi c6 hoat luc phan giai tét nhat véi
06 chung vi khudn F.columnare, dude danh gia
dua vao phuong phap khuéch tan trén thach
(Bonev & cs., 2008). Cac vi khuan F. columnare
da duge dinh danh va giam dinh bing ky thuat
PCR tit cac cac cong bo trude d6 duge st dung dé
nghién ctu bao gom 03 chuing phan lap ti ca
trdm co6 (Truong Pinh Hoai & cs., 2022) va 03
chting phan lap ti ca r6 phi (Doan Thi Nhinh &
cs., 2023).

Cac chung vi khuén F.columnare dugc nubi
cdy phuc héi va tang sinh trén moi trudng
Tryptone yeast extract salt (TYES, Tryptone 4g;
Yeast Extract 0,4g; CaCl, 2H,0 0,5g; MgSO,
7H,0 0,5g) & nhiét d6 28°C trong 48h. Sinh khéi
cac chung vi khudn duge thu, rtia va lam déng
nh4t trong Phosphate-buffered saline (PBS).
Mat d6 vi khudn dugc diéu chinh vé khoang
~ 1 x 10®* CFU/ml bing phuong phap so mau
theo thang McFarland (mic 0,5) va chang déu
1én TYES agar (TYES + 1,5% agar). Dit cac tdm
khang sinh tring (khong chtia khang sinh) lén
bé mat dia thach sau chang vi khuén.

Cac chtng lgi khuin duge tang sinh trén
moi truong tuong ting 6 28°C trong 48h. Sau do,
enzyme tho thu duge bang cach ly tAm dich tang
sinh téc d6 10.000 vong/phit, 6 4°C trong 10
phit va thu dich néi. Hit 50u] dung dich sau ly
tam nho 1én td&m gidy khang sinh tréng trén dia
thach da chuéin bi va 4 & nhiét do 28°C. Déi
chting 4m 1a gidy khang sinh nhé PBS va doi

chiing ducng 1a tdm khang sinh chta

Oxytetracyline (OT30) ¢6 ham lugng 30ug
(Oxoid, Anh). Thii nghiém dugc lap lai 3 lan.
Sau 36h tién hanh do kich ¢& vong v6 khudn dé
danh gia kha nang khang khuén.

2.2.5. Xir Iy s6 lidu

S6 lidu duong kinh vong phan gidi co chat
va dudng kinh vong vo khudn cta cic chung vi
khuén dudc téng hop, phan tich. So sanh khac
biét kich ¢ vong phan gidi co chit va duong
kinh vong khang khudn cua cac chung loi
khuén dudc thuc hién bing phép thiit ANOVA,
Tukey post-hoc véi mtic ¥ nghia P <0,05 su
dung phan mém SPSS 20.

3. KET QUA NGHIEN CUU

3.1. Két qua nudi cay, phan lap va xac dinh
hinh thai vi khuin probiotics tit miu bun

T 15 mau bun thu 6 05 ao nudi ca, 05 ao
nudi tdbm va 05 ho tu nhién, da phan lap dudge 34
ching vi khudn phat trién trén méi trusng LB
agar va 29 ching phat trién trén méi trudng
MRS agar sau 48h nudi cdy 6 28°C trong diéu
kién hiéu khi. Két qua thu dic tinh hinh thai va
sinh hoé cho th&y 11/34 chung phat trién trén
mbi trudng LB agar c6 khuén lac hinh tron hosc
ria riang cua; phing hodc dip néi; mau tréng
duc hodc vang kem trén LB agar (Hinh 1A, B),
b4t mau Gram duong, hinh que, kich thudc dao
dong tu 0,5-0,9 x 3,2-7,6um (Hinh 1C). Cac
chting déu c6 kha ning di dong va hinh thanh
ndi bao ti; vi tri bao ti ndm gitia hoac léch tAm
t& bao. Sau khi d8i chiéu véi khoa phan loai,
dinh danh vi khuén theo hinh thai, sinh ho4 caa
Logan & Rodriguez-Diaz (2006) 11 chung dugc
dinh danh 1& Bacillus sp. (Ba01 - Ball; Bang 1,
Hinh 1). Trong khi d6, 8 ching phéan lap trén
trén moi truong MRS khuén lac hinh tron, mau
trang hodc mau kem, bé méat béng, tAm nhd, vién
nguyén (Hinh 1D, E), vi khuén hinh que, kich
thuéc dao dong tit 0,6-1,2 x 1,5-3,3um, bit mau
Gram duong (Hinh 1.F), duong tinh véi phan ting
Catalase, c6 kha ning phan giai CaCO; va hinh
thanh Indole, d6i chiéu véi khoa phan loai ctua
Adhikari & Kwon (2017) cho két qua 8/29
ching phat trién trén méi truong MRS 1la
Lactobacillus sp. (L01 dén L08; Bang 1, Hinh 1).
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Bang 1. Théng tin cac chung Bacillus sp.
va Lactobacillus sp. phan lap trong nghién ctu

Mai trwéerng phan lap Phan loai so bo Ky hiéu chiing Ngudn gbc phan lap
LB Bacillus sp. BO1 ACO02
LB Bacillus sp. Ba02 ACO03
LB Bacillus sp. Ba03 AC04
LB Bacillus sp. Ba04 ATO1
LB Bacillus sp. Ba05 ATO02
LB Bacillus sp. Ba06 ATO03
LB Bacillus sp. Ba07 ATO05
LB Bacillus sp. Ba08 HTN1
LB Bacillus sp. Ba09 HTN2
MRS Lactobacillus sp. LO1 ACO1
MRS Lactobacillus sp. L02 ACO03
MRS Lactobacillus sp. LO3 ATO02
MRS Lactobacillus sp. L04 ATO03
MRS Lactobacillus sp. LO5 ATO05
MRS Lactobacillus sp. LO6 HTNO1
MRS Lactobacillus sp. Lo7 HTNO2
MRS Lactobacillus sp. LO8 HTNO4

Ghi chii: AC: Ao nubdi ca; AT: Ao nuéi tém; HTN: Hé tu nhién.

Ghi chi: A, B: Hinh thai khuan lac Bacillus sp. phat trén moi truong LB; C: Hinh thai Bacillus sp. nhuém
Gram; D, E: Hinh thai khuan lac Lactobacillus sp. phét trién trén méi truong MRS: F: Hinh thai vi khuén
Lactobacillus sp. nhuém Gram.

Hinh 1. Pic diém hinh thai cta cac chung vi khuin thuin phan lap dugc trong nghién citu
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Bang 2. Pudng kinh vong phan giai cac loai co chat
cuia cac chung vi khuin phan lap dugc trong nghién citu

Buwong kinh vong phan gidi (mm)

IQCirllEngn Bacillus sp. Lactobacillus sp.
Protein Tinh bot Cellulose Ki hiéu chung CaCO;
Ba01 1+0,9 09+0,0 0°+£0,0 LO1 6°+0,0
Ba02 23*%1,0 17° 1,7 10°%1,0 L02 07+0,0
Ba03 19°£1,3 18°+0,9 21713 L03 16°£1,0
Ba04 1,5'+0,7 0°+0,0 6°+0,5 L04 14°+0,5
Ba05 20+ 1,6 31,0 11°+17 LO5 12°41,7
Ba06 5°+0,5 6°+0,5 79+15 LO6 11°£1,0
Ba07 16°+ 1,0 13°+1,0 10°+ 1,0 LO7 2°+05
Ba08 119+ 1,8 8°+1,3 3°+0,0 Lo8 0"£0,0
Ba09 21717 30°%0,9 17°£0,9° - -
Ba10 8,5°+0,7 15+0,7 0"+ 0,0 - -
Ba11 18°+0,5 15°+1,5 6°+0,5 - -

Ghi chi: Chung in dam Ia cdc chiing dugc chon loc dé dua vao dinh danh béng sinh hoc
phan tit; Trong cting mét cot, cic gia tri mang cac chii khac nhau thi khic nhau cé y
nghia théng ké 6 miic P <0,05.

Ghi chi: A: Phan giai protein; B: Phan giai tinh bét; C: Phan giai cellulose D: Phan giai CaCO.,.

Hinh 2. Thi kha niang phan giai co chat
cua vi khuan Bacillus sp. (A-C) va vi khuan Lactobacillus sp. (D)

3.2. K&t qua sang loc chung probiotics co
kha nang phan giai hitu co cao

Két qua danh gia kha nang phan giai ctua
11 chung Bacillus sp. va 08 chung Lactobacillus
sp. véi cac co chat 12 protein, tinh bot, cellulose
va CaCO, dugc thé hién & bang 2.

Trong nghién ciiu, c¢6 8/11 ching Bacillus sp.
c6 kha ning phan giai ca 3 loai co chat, cho thay
ching déu c6 kha ning san sinh enzyme ngoai
bao proteases, amylase va cellulase. Trong d6, 3
chiing dudc lya chon c6 vong phan gidi protein

dat tr 19-23mm, 16n hon so véi vong phan giai
cua cac chung Bacillus khac dugec nhom nghién
ctu Lé Thi Ngoc Han & cs. (2021) bao cao, nhung
thap hon so véi dong B. subtilis C10 ctia Thu &
cs. (2020). Enzyme proteases gitp thuy phan, cét
doan protein thanh cac doan, manh nhd va cudi
cing thanh cac axit amin dé t& bao vi sinh vat c6
thé hap thu duge. Pi véi kha ning sin sinh
enzyme amylase, enzyme nay giup B. subtilis
thuy phén tinh bot dé tao thanh ning lugng va
ngudn carbon cho qua trinh nhén 1én ctia ching.
C6 9/11 chiing c6 kha nang san sinh vong phan
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gidi, trong dé 3 ching dugc lua chon c6 vong
phan gidi cao la Ba02 (17mm), Ba03 (18mm),
tuong duong véi kha ning thuy phan cta cac
chting trong béo céo ctia Ngo Thi Tuong Chau &
cs. (2016) va ching Ba09 c6 hoat luc néi troi, tao
vong phan gidi 30mm, cao hon vugt tréi so véi
chung dudc bio cao truéec d6 (Ngdé Thi Tudng
Chau & cs., 2016; Pang Quang Hai & Tran Thi
Thanh Thuy, 2022) va tuong duong véi chung
C10 trong nghién citu cia Thu & cs. (2019) ghi
nhin dugc. Enzyme cellulase gitp vi sinh vat
phan céit polysaccharides thanh cac doan
saccharides mach ngin. Két qua nghién ctu cling
ghi nhan, 9/11 ching c6 kha nang tao vong phan
giai doi véi test thii cellulose, cho thay ching cé
kha niang san sinh enzyme cellulase, trong d6 3
chting c6 vong phan giai 10mm (Ba02), 21mm
(Ba03) va 17mm (Ba09), tuong ducng véi kha
ning phan gidi cia mot s6 chung dugc nghién
ctu trude d6 (Ngo Thi Tuong Chau & cs., 2016;
Pang Quang Hai & Tran Thi Thanh Thuy,
2022), nhung thap hon so v6i bao céo cia Artha
& cs. (2019). Nhu vay, cac ching nay déu cé
tiém ning xU ly chat thai hitu co trong méi
trudng nudi thuy san. D61 véi vi khudn
Lactobacillus, kha ning phan giai CaCO, thé
hién kha ning thuy phan dudng dé san sinh
axit lactic. K&t qua danh gia cho thiy 6/8 ching
thé hién kha ning phan giai CaCO,, trong d6 c6
4 chung tao vong phan gidi trén 10mm, déc biét
chtiing La03 tao vong dat 16mm, cao hon vugt
troi so v6i bao cao cia Nguyén Vit Phong & cs.
(2020). Day la mot trong nhiing ddc tinh quan
trong ctiia vi khudn Lactobacillus bdi axit lactic
san sinh ra c6 thé ngin chan su phat trién cta
cac vi khuan giy bénh (Jones & cs., 2008). Bén
chiing Ba02, Ba03, Ba09 va L03 c6 kha ning
phan giai t6t véi cac co chét duge lua chon dé
giam dinh loai va danh gia kha ning tc ché vi
khuén F. columnare.

3.3. K&t qua giai trinh ty gene 16S rRNA

Két qua gidi trinh tu gene 16S rRNA ctua 04
chiing Ba02, Ba03, Ba09 va L03 thu dugc cac
trinh tu gene c6 dd dai ti 1401-1478bp. St dung
phép BLAST trinh tu gene thu dudge trén
Genbank cho két qua 2 ching Ba02 va Ba03 c6
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mtc do tuong dong gene véi ching chuén
Bacillus subtilis ATCC6051 1an lugt 13 99,86 va
99,67%, chung Ba09 c6 mtc d6 tuong doéng gen
v6i chung chudn Bacillus amyloliquefaciens
ATCC23350 dat 99,65%, trong khi chung L03 c6
méc d6 tuong déng gen v6i chung chuédn
Lactiplantibacillus plantarum ATCC 202195 dat
99,86% (Bang 3). Nhu vay, két hop véi két qua
dinh danh bang hinh thai, sinh hoa va dua theo
quy dinh vé dinh danh vi khuén dua trén mtc d6
tuong déng gen 16S rRNA (Stackebrandt, 2006)
da khang dinh duge 2 ching Ba02 va Ba03 la
B. subtilis, chung Ba09 1a B. amyloliquefaciens
va chung La03 1 L. plantarum.

3.4. Két qua xac dinh kha ning déi khang
déi v6i vi khuén F. columnare

Két qua thu kha nang déi khang cua cac
ching lgi khuidn d6i v6i 06 chung vi khuén
F. columnare cho thdy, cac chung 1gi khuén déu
c6 kha nang tao vong vo khuén véi cac miic do
khac nhau. Hai ching B. subtilis Ba02 va Ba03
tao ra vong v6 khuén trung binh tuong tng dat
11,5 va 10,7mm d6i véi chung F. columnare giy
bénh trén ca rd phi, trong khi dat mic 9,9mm
va 10,5mm ddi v6i ching gdy bénh trén ca tram
c6 (Bang 3). khuin
B. amyloliquefaciens c6 kha n#ng tic ché tot
hon, tao ra vong khang khuén c6 kich ¢ 16n hon

Dich nudi cady vi

c6 ¥ nghia thong ké so véi 2 chung B. subtilis,
dat tuong tng 14,9mm va 13,1mm dé6i véi cac
chiing phan lap ti ca r6 phi va ca trdm co.
Trong khi d6, dich chiét ti dich nudi cay vi
khuén L. plantarum tao ra vong vé khuén lén
nhat, dat trung binh 28,4mm d61 véi chiing gy
bénh trén ca r6 phi va 24,8mm d6i véi cac chiing
phan 1ap tit ca trdm cd, tuong ducng véi vong vo
khuén ma khang sinh OTC tao ra.

Trong nudi trong thuy san, cac loai vi
khuén c6 1¢i thuéc nhém Bacillus, Lactobacillus
da duge ing dung phd bién véi nhiéu muc dich
nhu cai thién hiéu qua tiéu hoa va kich thich
sinh trudng, tic ché tac nhan giy bénh, cai thién
chét lugng moi trusng nude nudi. DEé tc ché tac
nhan giy bénh, cac loai lgi khuén c6 kha ning
san sinh ra cac chat c6 tac dung diét khuén hosc
kim ham su phat trién cta vi khudn giy bénh.
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Bang 3. Miic d6 tuong dong cuia cac ching nghién cttu va chung chuian ATCC

Chuing Chuaing chuén so sanh Sé base Mdc d6 twong ddng gene (%) Loai xac dinh
Ba02 B. subtilis ATCC6051 1461 99.86 B. subtilis

Ba03 B. subtilis ATCC6051 1401 99.67 B. subtilis

Ba09 B. amyloliquefaciens ATCC23350 1431 99.65 B.amyloliquefaciens
LO3 L. plantarum ATCC 202195 1478 99.86 L. plantarum

Bang 4. Két qua thi kha nang déi khang cua cac chung vi sinh

¢6 1gi d8i véi vi khudn F. columnare gy bénh trén ca nuéc ngot

Kich c& vong vé khuén (TB £ SD; mm)

Chiing Két qua dinh danh
FC-RP (n =3) FC-TC (n = 3)
Ba02 B. subtilis 11,57 + 1,34 9,9°+1,32
Ba03 B. subtilis 10,77 + 1,47 10,5% + 1,42
Ba09 B. amyloliquefaciens 14,9 +1,77 13,1° + 1,01
LO3 L. plantarum 28,4 £1,83 24,8° + 0,65
Khang sinh OTC - 29,6 + 1,54 25,0°+ 0,97

Ghi chii: Trong cting mét cot, cac gia tri mang cac chii khac nhau thi khac nhau c6 ¥ nghia thong ké;
D4u * thé hién su khac biét c6 y nghia thong ké giita cac gia tri trong cung 1 hang véi P <0,05.

Trong nghién ctu, cac chung vi khuén
probiotics déu thé hién kha ning tc ché vi
khuén F. columnare véi cac miic d6 khac nhau.
Kha ning tao vong vo6 khuidn thu dudc trong
nghién ctu caa 2 loai vi khuén Bacillus d6i véi
vi khuin F columnare tuong déng két qua
(2022).

F. columnare, kha ning d6i khang cao ctua vi

nghién ctu cua Li & cs. Ngoai
khuén Bacillus cling dd dudc chting minh trén
nhiéu tdc nhan giy bénh trén cac ddi tuong
thuy san khac nhu Pseudomonas aeruginosa,
Edwardsiella tarda, Vibrio parahaemolyticus va
Staphylococcus aureus (Das & cs., 2014; Soltani
& cs., 2019; Ringe & cs., 2020). Nhin chung, tac
dung khang khuén dua trén mét hoic nhiéu co
ch& nhu san sinh chit khang khuén, chat diét
khuén,

proteases), hydrogen peroxide ho#c thay déi

siderophore, enzyme (lysozymes,
diéu kién pH rudt vat nudi nho san sinh ra cac
axit hitu co (Verschuere & cs., 2000). K&t qua
xac dinh kha khuin

F. columnare trong diéu kién in vitro cho thay

ning tc ché vi

tiém nang tng dung cdc nhém vi khuén
probiotics trong phong va kiém soat bénh do vi
khudn nay gay ra. Ngoai ra, theo nghién ciiu

cua Truong Dinh Hoai & cs. (2022) vi khuén
F. columnare gy bénh ca nuéc ngot da c¢6 mic
khang tuong d6i cao do6i véi mot s6 loai khang
sinh dudc phép st dung trong nudi trong thuy
san ¢ Viét Nam. Vi vay, c6 thé st dung nhiing
chtng vi sinh c6 lgi nay nhu giai phap dé cai
thién méi trudng nudi, déng thoi phong bénh
cht d6ng, gidp giam thiéu ho#ic thay thé su
dung khang sinh trong nuéi tréng thuy san va
bao vé mbi trudng sinh thai.

4. KET LUAN

Nghién ctu nay da phan lap, tuyén chon va
dinh danh dugc 04 chiing vi khuén c6 1gi ¢6 kha
nang phan huy t6t chit hiiu co trong méi trucng
nudc nudi thong qua danh gia kha niang phan
giai protein, tinh bot, cellulose va CaCO,. Cac
ching probiotic phan lap dudc déu c6 kha ning
d6i khang v6i vi khuén F. columnare giy bénh
nuée
B. amyloliquefaciens Ba09 va L. plantarum 1L.03

trén  ca ngot, trong d6 chung
cho hiéu qua khang khuén cao nhét. Két qua
nay la tién dé cho cac nghién ctiu st dung ching

. ~ 2 . R A, ~ 2 . .
vi khuan c6 lgi dé san xuat ché pham vi sinh
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vita c6 kha ning xt ly méi trudng nudi va viia

phong, kiém sodt bénh do vi khudn
F. columnare gay ra.
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