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TOM TAT

Nghién ciru dugc thuc hién nham tuyén chon nhitng dong vi khuan Bacillus spp. tir rugt tdm thé chan tring cé
tiém nang kiém soat vi khuan gay bénh duong ruot va dong thoi xir 1y méi trudng ao nudi tom. Cac mau tom
dugc thu mua & cho An Hoa, cho Hung Loi, chg Xuan Khanh va cho Tan An, thudc quan Ninh Kiéu, thanh phé
Cén Tho. Cac dong vi khuan dugc phan lap bang phuong phap phan 1ap bao tir trén méi trudng LB agar. Kha
nang phan giai protein va tinh bot ciia chiing dugc danh gia béng phuong phap khuéch tan qua giéng thach. Kha
nang ¢ ché Vibrio parahaemolyticus cua céc ching vi khuan dwoc danh gia bang phuong phap vach thang
vuong gOC Tiép d6, kha nang khang khang sinh cuia ching dwoc danh gia bang phuong phap khuéch tan qua dia
gidy. Cudi cuing, cac dong vi khuan tiém ning thu duoc sau cac danh gia trén duoc dinh danh bang k§y thuat phan
tich trinh ty gen 16S. Nhém nghién ciru da phan lap dwoc 5 dong vi khuan BAH1, BHLS, BXK2, BXK4 va
BTA4. Trong d6, dong BHL5 c6 kha ning tic ché V. parahaemolyticus manh véi duong kinh vo khuan dat
5,50 mm. Dong BTA4 c6 kha nang phan giai protein va tinh bot manh nhat voi duong kinh phan giai lan luot 12
23,50 mm va 16,50 mm. Hon thé, dong BTA4 c6 thé khang duoc 2 loai khang sinh ampicillin (10 pg/mL) va
tetracyclme (30 pg/mL). Phan tich trinh tu gen 16S da xac dinh dong BHL5 va BTA4 1a Bacillus sp. va c6 do
tuong ddng cao véi cac dong vi khuan trong nhém Bacillus subtilis.

Tur khéa: Bacillus, chiu man, chiu pH, phan giai hiru co, probiotic.

DAT VAN BE

Ung dung vi sinh, nhét la cac ché phadm sinh hoc probiotic, d& xt ly chét thai hivu co, kiém soét vi khuan gay
bénh va hd tro tdng trwédng cho ddng vat thiy san luén 1a wu tién hang dau. Probiotic lam tang sé lwong vi khuan
c6 loi, sdn xuét cac hop chat khang khuan (bacteriocin), canh tranh dinh duwéng va vi tri bAm véi mam bénh. Hon
ni¥a, probiotic con tang cudng dap (ng mién dich va téng hiéu suét tang trwdng cla vat cha (Natesan et al., 2014).
Bacillus I& mét trong nhirng loi vi khudn dwoc st dung lam probiotic vi chiing c¢é kha nang phan giai chat hiru
co, trc ché sy phat trién cta vi khuén... Bacillus subtilis ¢ thé gip tdm thé chan trang (Litopenaeus vannamei)
va tdm st (Penaeus monodon) chdng lai bénh Vibriosis do cé khd n&ng tiét bacitracin, gramicidin, polymyxin,
tyrothricin va cé thé gidp kich thich hé thédng mién dich (Bestha et al., 2013). Mét sb th& nghiém da duoc thuc
hién vé kha nang trng tre ché vi khuén cta probiotic. Sy két hop gitva B. subtilis va B. licheniformis c6 thé &rc ché
dwoc vi khuan Yersinia ruckeri gay bénh trén ca hdi van (Oncorhynchus mykiss). Bacillus spp. cling co thé tc
ché dwoc vi khuén V. parahaemolyticus gay bénh & ca ngwa van (Danlo rerio) véi lidu st dung 1, 5x10° CFU/mL
trong 28 ngay (Doan et al., 2021). Thém vao d6, Bacillus con cé thé phan hiy cac chét thdi hiru co. B. subtilis
BTV1 c6 kha nang tiét enzyme protease va amylase ngoai bao dé& phan hiy co chét 1a skim milk, tinh bot va thé
hién tiém nang trong (rng dung x& ly nwéc trong ao nudi tdm (Hau et al., 2024). Bén canh d4, viéc phan lap
probiotic truc tiép tlr méi trwéng nudi hodc tir co thé sinh vat thay san gilp cho viéc (ring dung ching sau nay tré
nén thuan loi do cac chding vi sinh vat d&y da thich nghi v&i mai trudng ao nudi thuc t&. V&i nhitng wu diém cia
Bacillus spp. cung kha nang thich nghi v&i méi triedng, nghién ctu nay duoc thwe hién nhdm phan lap va tuyén
chon nhirng dong Bacillus spp. tlr rudt tdm thé chan trdng c6 tiém nidng probiotic d& &ng dung trong kiém soét vi
khuan gay bénh, phan hay chét hiru co va xt ly méi trwdng trong ao nudi tom.

VAT LIEU VA PHUWONG PHAP
Vat liéu

Mau tém thé‘chén trdng (ju’qc thu mua & chg An Hoa, chg Hwng Lgi, chg Xuan Khanh va chg Tan An, thudc
quan Ninh Kieu, thanh pho Can Tho.

Vi khuén Vibrio parahaemolyticus - phan 1&p ti ao nudi tom thé chan trang & huyén Tran Bé, tinh Soc Trang -
dwoc nhan tr B6 moén Vi sinh vat, Vién Cong nghé Sinh hoc va Thic pham.
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Phwong phap nghién ctru
Phan |4p vi khudn Bacillus terruét tdm thé chan trang

Vi khuén Bacillus dwgc phan lap bang phwong phap phén 1ap bao tt» theo mo ta cta Hau va ddng tac gia (2024).
Cu th&, t6m sau khi van chuyén vé phong thi nghiém dwoc khir tring b& mét véi cén 70%, tach lay phan rudt,
ddng nhat véi 10 mL méi trwéng LB 18ng va dun cach thiy & 80°C trong 20 phut (dé loai b té bao sinh dwéng).
Sau khi xtr ly véi nhiét d8, mau dwoc pha lodng, trai trén méi trwong LB agar, G & nhiét dd phong (27+3°C) trong
24 gi®, quan sat hinh thai va tach rong cac dong vi khuan trén méi trwdng LB agar.

Khéa ndng phén giai chat hitu co

Kha nang phan gidi protein va tinh bot dwoc khao sat bing phwong phap khuéch tan qua giéng thach theo mé ta
clia Hau va déng tac gia (2024). Huyén phu vi khudn dwoc ly tam lanh (4°C) voi téc d6 12.000 rpm trong 15 phut
va thu phan dich néi phia trén. Chuyén 10 pL vao cac giéng (dwdng kinh 6 mm) trén méi trwdng protein (skim
milk agar) hodc méi trwdng tinh bt (starch agar), G nhiét d6 phong va sau 24 gi¢ tién hanh quan séat kha néng
phan giai. Kha nang phan giai chat hiru co dworc tinh bang céng thic:

Kha nang phan gidi (AD)=D -d
Trong d6: D: Buong kinh vong phan giai co chat (mm); d: Budng kinh 16 duc (mm).
Kha ndng trc ché vi khudn Vibrio parahaemolyticus

Kha nang tc ché vi khuan duoc khao sat bing phwong phap vach thang vuéng géc theo mé ta cla Purivirojkul
va dbng tac gia (2007). Cay vi khuén Bacillus theo mét ducyng thdng trén maéi trucmg LB agar, 0 & nhiét dé phong
trong 24 gi&. Tién hanh céy vi khuén gay bénh theo cac vach ngang vudng goc véi vach vi khuén Bacillus, tiép
tuc U & nhiét dd phong va sau 24 gi® tién hanh do chiéu réng ving khang khuan.

Kha nang chiju khang sinh

Kha néng chju khang sinh cua cac dong vi khuén Bacillus dwgc xac dinh bang phwong phap khuech tan qua dia
gidy. Trai vi khudn trén méi trueng LB agar, dé khd tw nhién trong 30 phut, sau doé d&t cac dia gidy da duwoc tAm
khang sinh (ampicillin - 10 pg/mL va tetracycline - 30 pyg/mL) Ién moéi tredong agar. Mrc do nhay cam véi khang
sinh dwoc danh gia theo mé ta cta Nithya va dong tac gia (2013).

Kha nang chiu pH

Kha nang chiu pH dwoc xac dinh bang phwong phap nudi trong méi trueng LB 16ng va dém khuén lac theo mo ta
cua Arici va ddng tac gia (2004). Chuyén 1 mL vi khuan vao 9 mL mai trwéng LB 1dng (pH clia mai trwdng & cac
mirc tlr 7, 8 va 9, day 1a ngwdng thich hop cho tém thé phat trién). Sau d6, mau dwoc G lac (120 rpm) & nhiét d6
phdng va xac dinh mat do vi khuén sau 24 gio.

Kha nang chju man

Kha nang chiu mén dwoc xac dinh béng phwcng phap nudi trong méi trweng LB 16ng va dém khuén lac theo md
ta ctia Hau va ddng tac gia (2022). Chuyén 1mL vi khuan vao 9 mL moi truang LB I6ng (d6 man cta moi trwong
& cac mure tlr 1, 2 va 3% NaCl, day 1a nguwdng thich hop cho tdm thé phat trién). Sau dé mau dwoc G lac (120
rpm) & nhiét do phong va xac dinh mat dé vi khuén sau 24 gid.

Kha nang bam dinh

Kha nang tw bam dinh dwoc thwe hién theo mo ta ciia Algburi va déng tac gid (2016). Sau khi duwoc tang sinh
trong mai trvong LB 10ng, vi khuan duoc thu thap bang phuong phap ly tam dich nudi cay & tbc d6 2.000 rpm
trong 20 phdt va thu té bao vi khuan. Té bao vi khuan duoc rira 2 1an véi dung dich dém PBS (NaCl 8,00 g/L; KCI
0,20 g/L; NazHPO4 1, 44 g/L; KH2PO4 0,24 g/L; pH = 7,4). Tlen hanh do OD & buwéc séng 600 nm va diéu chinh
mat dd vi khuén 1a 10° CFU/mL. Vi khuén dwoc nudi trong 4ng nghiém va kiém tra mat s6 & cac mdc thoi gian 0,
1, 2, 3va 4 gid. Kha ndng bam dinh duwoc xac dinh bang cong thirc:

Kha nang tw bam dinh (%) = (Ao — Ai)/Ao x 100
Trong d6: Ao: Gid tri ODgoo clia dung dich & 0 gidy; Ac: Gid tri ODego clia dung dich & cac méc thdi gian twong (ng.
Nhén dién vi khudn tuyén chon

Dong vi khuén Bacillus da tuyén chon dwoc xac dinh loai béng k¥ thuat sinh hoc phan tt. Ving trinh tw 16S rDNA
duoc khuéch dai bang cap méi 27F (FAGAGTTTGATCCTGGCTCAG 3) va 1492R (5 GGTTACCTTGTTACGACTT 3)
v6i thanh phan phan (ng va chu ky nhiét dwoc thie hién theo mo ta cda Thi va dong tac gia (2022). Thanh phan
phan (rng vé&i thé tich 50 pL gébm 25 plL nwoc kher ion, 20 ul Mytag mix (Bioline, Anh), 1 uL moéi méi 27F va
1492R (20 pM), 3uL DNA mau. Chu ky nhiét gébm céc giai doan: tién bién tinh 95°C trong 3 phut; sau d6 lap lai 35
chu ky vé&i cac bwéc: bién tinh & 95°C trong 1 phut, bét cdp & 56°C trong 1 phut, kéo dai & 72°C trong 2 phdt; giai
doan &n dinh & 72°C trong 10 phit. San phdm PCR dwoc kiém tra chat lwgng bing phwong phap dién di trén gel
agarose 2%. Bang DNA sang, rd va khdng c6 bang phu dwgc gidi trinh ty tai cong ty Trach nhiém hiru han DNA
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Sequencing. Két qua giai trinh tw duoc kiém tra bang phan mém Bioedit va trinh tw DNA dwoc so sanh véi co s&
di¥ liéu ctia Ngan hang gen thdng qua cong cu BLASTN (NCBI) dé xac dinh & mdc d6 loai.

Phwong phdp xtrly sé liéu

S dung phdn mém Minitab 16.0 dé phan tich phuong sai ANOVA va so sanh trung binh sy khac biét bang kiém
dinh Tukey. Str dung phdn mém Microsoft Office Excel 2016 dé vé cac bidu dd thé hién cac két qua.

KET QUA VA THAO LUAN

Phan lap vi khuan Bacillus

Nam dong vi khuan da dwoc phan lap ti rudt tom thé chan trang dwa trén hinh thai khuan lac trén moi trwdng LB
agar va hinh thai t& bao dwoc ghi nhan dwdi kinh hién vi & d6 phong dai 100X sau 24 gi& nudi cdy (Hinh 1).
Khuan lac cla cac dong vi khuén da sé c6 hinh dang khong déu, lai, mau trang duc, bia nguyen hodc chia thay
va kich thwée tir 1,5 dén 6,7 mm. T4t ca dé&u cé t& bao hinh que, Gram dwong va cé kha nang chuyé&n dong.

Hinh 1. Khuan lac cac dong vi khuan
A: BHA1; B: BHL5; C: BXK2; D: BXK4; E: BTA4 trén méi trirong LB agar.

Kha nang phan giai chat hiru co

Cac dong vi khuan déu c6 kha nang sinh ra enzyme ngoai bao (amylase va protease) nham phan giai protein va
tinh bot (bang 1 va hinh 2). Trong dé, kha nang phan gidi protein va tinh b6t ctia dong BTA4 manh nhat lan lwot
la 23,50 mm va 16,50 mm (khéc biét c6 y nghia théng ké véi cac d()ng con lai). Dong BAH1, BXK2, BXK4 va
BHL5 ciing cé kha nang phan gidi manh vé&i dwdng kinh vong phéan giai protein tlr 19,50 mm va tinh bot ttr 15,00
mm. Trong céc cong trinh nghién ctu trwdc day, Bacillus c6 thé phan hiay dwgc protein voi duo’ng kinh vong
phan giai Ién hon 20 mm, Bacillus cereus cé thé phan giai tinh bét rdt manh véi duwdng kinh vong phan giai dat
49,55 mm (Yerobessor et al., 2022). Kha nang tiét enzyme cta vi khuan gidp cho tdm tiéu héa tét hon va dé dang
h&p thu chat dinh ducyng Ben canh dé, nhirng dong vi khuén trong nghién ctru con cé thé &c ché dwoc vi khuan
V. parahaemolyticus, ndi trdi nhat la dong BHL5 (Bang 1).

10 mm

Hinh 2. Két qua thi nghiém kha nang phan giai
A: Protein; B: Phan gidi tinh bét; C: Uc ché V. parahaemolyticus.

Bang 1. Kha nang phan giai chat hiru co va (rc ché Vibrio parahaemolyticus

Vi khuan Phan giai protein Phan giai tinh bot Uc ché
(mm) (mm) V. parahaemolyticus (mm)
BAH1 21,17°+0,29 15,33%+0,29 4,50%+0,20
BHL5 21,50°+0,00 15,00°+0,00 5,50°+0,17
BXK2 21,00°+0,00 15,33°+0,29 4,00°+0,26
BXK4 19,50°40,50 15,17°+0,50 3,80°+0,82
BTA4 23,50°+0,50 16,50°+0,50 3,90°+0,36

Ghi chu: Céc gia trj trong cling mét cét di kém theo céc ky tw giéng nhau thi khéc biét khéng c6 y nghia thong ké (p<0,05).
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Kha nang chiu khang sinh va kha nang bam dinh

Céc dong vi khuan phan lap déu c6 thé chiu duwoc didu kién bat lgi nhu mai trweng cé chiva khang sinh, moi
trwong c6 pH cao va moi trwdng cd d6 man cao. Dong BTA4 cé kha nang khang lai ampicillin (10 pg/mL) va
tetracycline (30 yg/mL). Déng BHA1, BHL5, BXH2 va BHX4 déu nhay cdm v&i 2 lai khang sinh & néng dé nhw
trén (Bang 2 va Hinh 3). Trong nghién ctia Melody va déng tac gia (2021) da phan lap va khao sat kha néng
khang khang sinh cla 44 dong vi khuan Bacillus va két qua cé 47,70% khang lai véi ampicillin (10 pg) va 4,50%
dong vi khuén khang lai tetracyline (30 pg). Kha nang bam dinh gitp vi khuén c6 thé séng bén trong hé tiéu héa
cta vat chi tét hon. Sau 180 phut khao sat, cé hon 60% luwong vi khudn BTA4, BHL5 bam vao bé mét gia thé.
BXK2, BXK4, BAH1 kha nang bam dinh thap hon chi tir 46% (Bang 2).

Ampicillin (10 ug/mL)
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A: Vi khudn BHA1 véi ampicillin; B: Tetracyline; C: Vi khudn BTA4 véi ampicillin; D: Tetracyline.
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Hinh 3. Két qua kiém tra kha nang khang khang sinh bang dia gidy

Bang 2. Kha nang chiu khang sinh va bam dinh trén bé mat gia thé

Ampicillin (10 pg/mL) Tetracycline (30 ug/mL) Kha nang bam dinh (%)
Vikhuan [ puang kinh | Tinh nhay | Buwéng kinh | Tinh nhay 60 phat 120 phat 180 phat
(mm) cam (mm) cam
BAH1 11,50 s’ 10,67 s’ 15,31°+0,83 39,04°+1,50 | 46,29°+1,22
BHL5 11,33 s* 9,83 s 22,99"+1,21 | 47,22°40,88 | 61,24°+0,76
BXH2 19,67 s 12,83 s’ 19,027 +1,61 35,38%°+2,33 | 49,96%+1,47
BXH4 21,17 s* 13,17 s* 25,30°+3,26 | 38,23°+1,69 | 51,01"+2,60
BTA4 6,00 R 6,00 R 28,77°+0,89 | 56,14°+0,55 | 62,40°+0,89

Ghi cht: R: Khéng (< 6 mm); S*: Nhay cdm yéu (6 < S* < 15 mm); S**: Nhay cdm vira (15 < S*™* < 26 mm);
S™: Nhay cdm manh (26 < S™ < 35 mm) (Nithya et al., 2013).

Kha nang chiu pH cao, d6 man cao

Méi trwérng trung tinh véi pH 7 va mat sb cac dong vi khuan khao sat 1a 100%, khi pH méi trwéng ting 1én, mat sb
vi khuan c6 biéu hién gidm xubng. Khi tang pH dén 9, ti 1& séng sét ctia BHL5 14 81% va cac dong vi khuan con
lai dat 71% (Hinh 4A). D6 méan phl hop cho cac dong vi khuén phét trién tir 1 dén 2% (NaCl) va mat sb giam
xudng khi d& mén dat 3% (hinh 4B). D6 man tlr 1,5 dén 2% va pH 7,5 dén 8,5 1a phu hop cho tdm thé chan tréng
phat trién, nén dong BTA4 rat c6 tiém nang trong viéc nghién clru ché phdm sinh hoc trong x& ly méi trwdng
nwdéc trong ao nudi tdm.
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Hinh 4. Két qua kha nang chéng chiu
A: Mai trrong pH cao; B: Mbi trurong dd mén cao.
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Pinh danh vi khudn dweoc tuyén chon bang ky thuat sinh hoc phan tie

Nhin chung, dong BHL5 cé kha nang (rc ché vi khuan Vibrio parahaemolyticus manh, bam dinh tét, chju pH cao.
Dong BTA4 c6 kha nang phan gidi manh, chiu dwgc d6 man cao. Nén ca 2 dong BHL5 va BTA4 dwoc Iywa chon
dé dinh danh bang ky thuat sinh hoc phan t&. Qua phan tich va so sanh trinh tw viing gen 16S rRNA véi di liéu
trén co sé dir liéu vé gen (NCBI) bang cong cu BLASTN da xac dinh BHLS5 va BTA4 thudc chi Bacillus (Bang 3).

Bang 3. P twong déng trinh tw viing gen cta khuan BHL5 va BTA4 vé&i co sé div liéu NCBI

Vi khuan Do dai (nt) Do phu (%) D6 twong dong (%) Loai

99,69 Bacillus subtilis (AY971362.1)
99,59 Bacillus velezensis (PP930596.1)

BHL5 969 100 99,59 Bacillus inaquosorum (PP917517.1)
99,59 Bacillus tequilensis (PP813694.1)
99,59 Bacillus stercoris (PP794961.1)
99,60 Bacillus velezensis (CP014990.2)
99,60 Bacillus siamensis (OP317184.1)

BTA4 988 100
99,60 Bacillus amyloliquefaciens (CP082283.1)
99,50 Bacillus subtilis (PP930724.1)

KET LUAN

Nghién clru da danh gia va tuyén chon dwoc 2 dong vi khun cé tiém néng probiotic str dung cho nuéi trong tém
thé chan trang Bacillus sp. BHL5 va Bacillus sp. BTA4 c6 kha n&ng Grc ché V. parahaemolyticus, phan hay chat
hru co, chdng chiu lai diéu kién méi trwong co khang sinh, chju dwoc pH cao va dé man cao. Nghién ctu can
tiép tuc danh gla kha nang trc che céac chung vi khuan gay bénh cho tém thé chan trdng va kha néng xt Iy chét
hru co' & quy md bé nudi tom 1 m?.
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ISOLATION AND EVALUATION OF PROBIOTIC POTENTIAL OF BACTERIA
Bacillus spp. FROM WHITE LEG SHRIMP

Tran Van Be Nam®, Huynh Doan Phuong Nga*, Nguyen Chi Nguyen®, La Hoang Chau? Tran Huu Hau*
!Institue of Food and Biotechnology, Can Tho university

*Scientific and Technological ATREM Co. Ltd.

SUMMARY

This study aimed to isolate Bacillus spp. from the gut of white-leg shrimp with potential for controlling gut-
associated pathogens and treating aquaculture environments. Shrimp samples were collected from An Hoa, Hung
Loi, Xuan Khanh, and Tan An markets in Ninh Kieu District, Can Tho City, Vietnam. Bacterial strains were
isolated using the spore isolation method on LB agar medium. Their protein and starch degradation abilities were
assessed using the well diffusion method. The ability of the isolated strains to inhibit Vibrio parahaemolyticus
was evaluated using the perpendicular streak method. Subsequently, their antibiotic resistance was assessed
using the paper disc diffusion method. Finally, the potential bacterial strains obtained after these evaluations
were identified using 16S rRNA gene sequence analysis. Among five isolated bacterial strains (BHA1, BHLS5,
BXK2, BXK4, and BTA4), the strain BHL5 exhibited strong inhibition of V. parahaemolyticus with a diameter
of inhibition of 5.50 mm. Strain BTA4 showed the strongest protein and starch degradation abilities with
degradation diameter of 23.50 mm and 16.50 mm, respectively. Moreover, strain BTA4 was resistant to two
antibiotics, ampicillin (10 pg/mL) and tetracycline (30 pg/mL). 16S rRNA gene sequence analysis identified
strains BHL5 and BTA4 as Bacillus sp. and showed high similarity to strains in the Bacillus subtilis group.
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