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TOM TAT

Nghién ctru nham phan 1ap va xac dinh d&c diém cda chdng Enterococcus sinh tdng hop bacteriocin tir ca nuéc
ngot, hwéng dén (rng dung trong nuéi tréng thaly san. T 10 mAu ca thu thap tai cac tinh phia Bic Viét Nam, 36
ching vi khuan lactic (LAB) dwoc phan lap. Trong s cac chiing phan lap, E22 thé hién hoat tinh (rc ch& manh nhét
d6i véi Aeromonas hydrophila (12,69 + 0,19mm). Chat khang khuan do E22 sinh ra duy tri hoat tinh khi x& ly & nhiét
d6 tr 60 dén 100°C, nhwng gidm manh & 121°C va méat hoan toan hoat tinh sau 30 phut. Hoat tinh bj loai bé khi xtr
ly bang proteinase K va trypsin, cho thdy hop chat cé ban chat 1a peptide/protein. Phan trng PCR cho thdy E22 chi
mang gen enterocin A. Trinh tw 16S rRNA cla E22 c¢6 mirc twong ddng 99,76% va&i Enterococcus lactis MHH, duoc
dat tén la E. lactis E22.

Tir khoéa: Bacteriocin, Enterococcus, enterocin A.

Characterization of Enterococcus lactis strain E22 isolated
from Common Carp (Cyprinus carpio) with potential for Enterocin A production

ABSTRACT

This study was conducted to isolate and characterize bacteriocin-producing Enterococcus strains from
freshwater fish, with the aim of applications in aquaculture. From 10 fish samples collected in Northern Vietnam, 36
lactic acid bacteria (LAB) strains were isolated. Among the isolates, strain E22 exhibited the highest inhibitory activity
against Aeromonas hydrophila (12.69 + 0.19mm). The antimicrobial substance produced by E22 demonstrated
thermal stability from 60°C to 100°C, but its activity declined sharply at 121°C and was completely lost after 30
minutes. The activity was completely eliminated upon treatment with proteinase K and trypsin, confirming the
peptidic/proteinaceous nature of the compound. PCR analysis revealed that strain E22 carried the enterocin A gene
exclusively. Furthermore, 16S rRNA gene sequence analysis showed 99.76% identity to Enterococcus lactis MHH,
thereby identifying it as E. lactis E22.

Keywords: Bacteriocin, Enterococcus, enterocin A.

1.DATV AN DB vat gay hu hong vA mam bénh trong thuc pham,

ddéng thoi 14 ngudn probiotic trién vong trong

Nhiéu loai vi khuén lactic (LAB) da dugc ghi
nhan 1a thanh phan ctia hé vi sinh vat tu nhién
trén dong vat thay san. LAB c¢6 cac déc tinh quan
trong nhu kha ning chiu axit, chiu muéi mat,
thich nghi v6i méi trudng c¢6 d0 mén cao va co
kha ning sinh téng hgp bacteriocin. Nhs do6,
ching dugc xem 1a nhiing ting vién tiém ning
cho bao quan sinh hoc nhdm kiém soat vi sinh

nudi trong thiy san (Mufioz-Atienza & cs., 2011).

Enterococcus 1la mot chi thuéc nhém vi
khuén lactic (LAB), bao gbm nhiéu loai, trong
d6 Enterococcus faecalis va
faecium 1a hai loai phan bd rdng nhat trong

Enterococcus

nhiéu ngudn khac nhau va dugc xem 14 vi sinh
vat thuong trd trong dudng tiéu hoéa ngudi va
dong vat. Enterococci cting hién dién trong

1263



Nghién ctru dac diém sinh hoc cla chiing vi khuan Enterococcus lactis E22 cé tiém néng sinh tdng hop enterocin A

phéan lap tir ca chép (Cyprinus carpio)

nhiéu loai thuc pham, dic biét 1a cac san phadm
1én men nhu phé mai, xtc xich va rau ci mudi.
Nho s6 hitu nhiéu dic tinh céng nghé sinh hoc,
enterococci ¢6 thé duge st dung nhu chung khdi
dong hoac ching bé trg (Leroy & cs., 2003). Bén
canh d6, ching cé 1¢i thé canh tranh trong méi
truong nhd khi ning sin sinh cic peptide
khang khuéin goi 1a enterocin. Enterocin 1a cac
peptide nhd, ky nudc, bén nhiét va dudc phan
thanh bén nhém chinh: lantibiotic (nhém I),
khong thudc lantibiotic (nhém II), enterocin
vong (nhom IIT) va cac protein 16n (nhém IV)
(Franz & cs., 2007). Enterocin dugc quan tam
nhiéu do c6 phé khang khuan réng, c6 kha nang
tc ché cac vi khudn Gram ducng va mot s6 vi
khuidn Gram Am nhu Pseudomonas aeruginosa.
Mot s6 enterocin khac con c6 hoat tinh chéng lai
vi khudn va n4m gdy hu héng thuc phdm. Ngoai
ra, mdt s6 enterocin nhu enterocin A va L50A/B
thé hién hoat tinh khang khudn manh va dugc
xem 12 tng vién thay thé khang sinh dé kiém
soat bénh truyén nhiém (Kang & cs., 2009).

Mot vai chting Enterococcus nhu E. faecalis,
E. faecium va E. mundtii da duge cong nhéan la
probiotic (Todorov & cs., 2009). Cho dén nay,
nhiéu nghién ctu da tap trung phan lap
enterococci tit cac san phdm 1én men, nhung cac
nghién ctiu trén dong vat, dédc biét 1a déng vat
thily san van con han ché. Vi vay, nghién ctiu
nay dudc thuc hién nham phan lap va xac dinh
cac dic diém dac trung cla chung Enterococcus
sinh téng hgp bacteriocin tit ¢4, huéng dén tiém
nang tng dung trong nudi trong thuy san.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu thap miu va phan lap vi khuin
lactic (LAB)

MAu ca tuoi duge thu thap tit cac chg dia
phuong va van chuyén dén phong thi nghiém
trong diéu kién lanh (4°C), viéc xt 1y miu duge
tién hanh trong vong 12 gio sau khi thu thap. Ca
dugc riia bang nudc cat vo trung va khit trung bé
méat bing ethanol 70%, sau d6 dudc md trong
diéu kién vo trung dé tach 14y rudt. Ruot duge cit
nhd, nghién min va huyén phu trong nudc mudi
sinh 1y v6 trung (0,9% NaCl), sau d6 pha loang
lién tiép dé phan lap vi khudn. Dich huyén phu
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dudge cay trai trén dia thach MRS (g/l: Glucose
20,0; Meat extract 10,0; yeast extract 5,0;
peptone 10,0; tween 80 1ml; triamonium citrate
2,0, K,HPO,3H,0 2,0; CH,COONa 5,0;
MgS0,.7H,0 0,58; MnS0O,.4H,0 0,28; CaCO, 5,0;
agar 15,0; pH = 6,5 + 0,2), cac dia dudc u 6 30°C
trong 24 gio trong diéu kién hiéu khi. Cac khuén
lac riéng 18 c6 dic diém dién hinh (mau tring,
duong kinh 2-3mm va ¢6 mép nguyén ven) dudgc
chon ngiu nhién theo mé td cta Nair &
Surendran (2005). Cac ching nay dudc lam
thuan bang cach cdy ria trén méi trudng thach
MRS, sau d6 dugc bao quan trong glycerol 30%
vo trung va duge luu giti 6 -20°C.

2.2. Thit nghiém hoat tinh khang khuén

Nhiing chtng vi khudn Gram duong, 4m
tinh véi catalase va 4m tinh véi oxidase dudgc
chon dé sang loc hoat tinh khang khuén.
Cac ching dugc nudi cdy qua dém & 30°C trong
moi truong MRS 16ng, sau dé dugc ly tdm &
10.000 vong/phit trong 10 phut ¢ 10°C dé thu
duge dich néi khong chia t€ bao (cell-free
supernatants). Dich néi nay dudc trung hoa
pH = 6,5 bing NaOH 1M dé loai bé anh hudng
tic ché tu axit hiiu co va dude tiét trung bing
mang loc (0,22um, Millipore, Bedford, MA).
Hoat tinh khang khuén duge xac dinh bing
phuong phap khuéch tan giéng thach. Mot tram
microlit (100pl) dich néi sau khi tiét trung bang
mang loc dude nhé vao méi giéng (5mm) tao trén
thach mém (0,8% w/v) da cdy chung vi khuén
kiém dinh Aeromonas hydrophila (phan lap ti
mau ca chép bi bénh thu thap tai Ninh Binh,
Iuu trit tai phong thi nghiém Bd mén Céng nghé
vi sinh, Khoa Céng nghé sinh hoc, Hoc vién
Noéng nghiép Viét Nam). Cac dia duge u ¢ 30°C
trong 12 gio, sau d6 do duong kinh vung tic ché
xung quanh giéng. Su xuat hién cta vung dc
ché& c6 duong kinh it nhat 2mm dugc xem 1a két
qua ducng tinh.

2.3. Xac dinh ban chat cta chit khang
khuin dya trén do bén nhiét va do nhay
vOi enzyme phan giai protein

Dich néi nubi ciy khéng chia t& bao (cell-
free culture supernatants) dudgc xt 1y nhiét 6 cac
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mtc: 60°C trong 30 phut, 80°C trong 30 pht,
100°C trong 30 phut, 121°C trong 15 phut va
121°C trong 30 phit. Hoat tinh con lai dude kiém
tra bang phuong phap khuéch tan giéng thach.

D6 nhay cta hop chdt khang khuén ti
chting tuyén chon v6i enzyme phéan giai protein
duge danh gia bing cach thém proteinase K va
trypsin vao dich nudi cdy 6 nong do cudi cung la
1 mg/ml (Cui & cs., 2020). Cac méu dugc 1
37°C trong 1 gid, va hoat tinh con lai duge kiém
tra biang phuong phap khuéch tan giéng thach.
Dich néi khong chiia t&€ bao chua qua xt 1y dudc
st dung 1am mau d6i ching.

2.4. Phat hién gen enterocin

Sy hién dién cta ciac gen ma hoéa enterocin
da dugc phat hién theo phuong phap cta Gaaloul
& cs. (2014), bang ky thuat khuéch dai PCR st
dung cac ciap moi diac hiéu ma héa cac enterocin
phé bién nhét. Cac cip mdi tuong tac, nhiét do
gdn moi va kich thuéc san phadm khuéch dai dude
néu chi tiét trong bang 1. Phan ting PCR cho céac
gen enterocin dugc thuc hién v6i chuong trinh
nhiét bao gébm: bién tinh ban dau ¢ 94°C trong 5
phiit; tiép theo 1a 35 chu ky, mbi chu ky gom bién
tinh ¢ 94°C trong 1 phtt, gdn mdi & nhiét do
thich hgp (Bang 1) trong 1 phit va kéo dai 6 72°C
trong 40 gidy; cudi cung 1a budc kéo dai toan bd
chudi 6 72°C trong 10 phit. Nim microlit (5ul)
san pham PCR ctia mbi phan tng dudc phan tich
bing dién di trén gel agarose (1,5%,w/v), nhuém
redsafe, st dung dém 1X TAE véi dién ap khong
ddi 100V trong 60 phit va dude quan sat dudi
anh sang ti ngoai (UV trans-illumination)
(Gaaloul & cs., 2014).

2.5. Pinh danh ching vi khuidn dua trén
dac diém sinh hoc va phan tich trinh tu
gen 16S rRNA

Chung vi khuén dudc dinh danh dua trén
su két hop gitia cac dic diém sinh hoc va phan
tich trinh tu gen 16S rRNA. Cac dac diém hinh
thai va sinh héa, bao géom nhuém Gram, kha
ning di dong cung v6i cac phan ting sinh héa
nhu methyl red (MR), Voges-Proskauer (VP) va
phan tng catalase dugc st dung dé nhan dang
s6 bo chting vi khuén.

DNA téng s6 dudge tach chiét tit dich nudi cdy
qua dém trong moéi trudng MRS 1long theo quy
trinh mé ta bdi Masoomi & cs. (2016) da sta ddi.
Vung gen 16S rRNA duge khuéch dai bang phan
ting chudi polymerase (PCR) st dung cip mbi
27F (5-AGAGTTTGATCMTGGCTCAG-3) va
1492R (5-TACGGYTACCTTGTTACGACTT-3).
Phan ting dudc thuyc hién theo chu trinh
nhiét: 95°C - 5 phut, 29 chu ky (95°C - 30 giay,
54°C - 30 gidy, 72°C - 1 phut), 72°C trong 10
phit, git miu ¢ 4°C. San phdm PCR dugc quan
sat bing dién di trén gel agarose 1,5% nhudém
redsafe. Giai trinh ty DNA dugdc thyc hién bdi
cong ty 1st BASE (Singapore) bing phuong
phap Sanger cai tién. So sanh trinh tu thu dude
v6i céc trinh tu c6 sin trong co sd dii lidu cong
cong GenBank bang céng cu BLAST (Basic
Local Alignment Search Tool) trén trang web
ctia Trung tdm Thong tin Céng nghé Sinh hoc
Quéc gia Hoa Ky (NCBI). Phan tich cdy phat
sinh loai dua trén trinh ty gen 16S rRNA dugc
thuc hién bang phin mém MEGA X theo
phuong phap maximum likelihood.

3. KET QUA VA THAO LUAN

3.1. Panh gia hoat tinh khang vi khuin
Aeromonas hydrophila cia mot s6 chung
vi khudn c6 tiém nang sinh tdng hop
bacteriocin phan lap dugc ti rugt ca chép

3.1.1. Phan lap va sang loc ching vi khuin
Enterococcus c¢6 kha ning khang vi khuan
Aeromonas hydrophila tir rudt ca

Trén moi truong thach MRS, thu duge 36
chtng vi khuén c6 kha niang phan giai CaCO, ti
10 mau ca thu thap dugce ti cic dia ban trong khu
viuce Ha Noi, Hung Yén, Thai Nguyén, Ninh Binh
va Hai Phong. Céc chung vi khuédn phén lap déu
¢6 khuén lac mau tring duc, hinh tron, kich thudée
nhd. T& bao c6 dac diém dic trung caa chi vi
khudn Enterococcus 1a hinh cAu, bit mau Gram
duong theo khéa phan loai cua Bergey (Vos & cs.,
2011). Céc chung vi khuén Enterococcus phan lap
sau d6 duge kiém tra kha nang tc ché ching vi
sinh vat kiém dinh Aeromonas hydrophila bing
phuong phap khuéch tan trén dia thach. Trong
d6, chung E22 dudc phan 1ap tit rudt ca chép cho
thady kha ning khang manh nhat d6i vdéi
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Aeromonas hydrophila, duong kinh vong khang
khuédn 14 12,69 + 0,19mm (Hinh 1). B6n chung vi
khuén con lai ¢6 kha niang khang khuén vé6i hoat
tinh thap hon so véi chung E22, véi duong kinh
vong khang khuén trong khoang ti 2,16 + 0,23
dén 6,3 + 0,41mm.

Két qua nghién cttu nay phu hdp véi nhiéu
cong bs trudec day vé kha ning d6i khang cta
cac loai Enterococcus d6i v6i vi khudn gay bénh
thudc chi Aeromonas. Nhiéu nghién ctu da
chiing minh réng cac chung Enterococcus c6 kha
nang sinh téng hdp céc chit khang khuén gép
phan tc ché cac vi khudn Gram 4m gay bénh
nhu Puvanasundram & cs. (2022) cho thay kha
nang khang khudn caua E. hirae LAB3 d6i véi
ching vi khuidn giy bénh Aeromonas
hydrophila dat 10,3 £ 0,3mm. Mot nghién ctu
khéc ctia Hakkinen & cs. (2025) trén cac chung
Enterococcus phan 1ap tit ca cling ghi nhan kha
ning tc ché A. hydrophila, véi dudng kinh vong
khang khuén dao déng tit 1,70 dén 5,08mm.

Nhiéu nghién ctu da chténg minh ring
Enterococcus c¢6 kha ning sinh téng hop
bacteriocin (enterocin) v6i phd khang khuin
rong, tGc ché hiéu qua ca vi khudn Gram ducng
va Gram am.Ben Braiek & cs. (2017) bao céo
rang Enterococcus lactis phan lap tu tom
Penaeus vannamei c6 kha néng tic ché& cac vi
khuén gdy bénh nhu Listeria monocytogenes va
Staphylococcus aureus v6i sg hinh thanh vong
khang khuén rd rét. Ngoai ra, Cui & cs. (2020)
ciing chting minh rang E. faecalis CG-9 sinh ra
cic hgp chat khang khuén c6 kha ning tc ché

nhiéu vi khuédn giy bénh va giy hu héng thuc

phdm  nhu Escherichia coli, Listeria
monocytogenes va Staphylococcus aureus.

Nhiing két qua nay cho thay tiém ning cta cac
ching Enterococcus nhu mdt ngudn bacteriocin
tu nhién trong kiém soat vi khuéin gy bénh
theo huéng sinh hoc.

3.1.2. Pic tinh ciua chat khing khuan do
ching E22 sinh téng hop

Anh hudng ctia xit Iy nhiét dén hoat tinh
khang khuan

Bacteriocin 1a peptide/protein c¢6 hoat tinh
phu thudc vao cdu tric bac ba, duge 6n dinh bai
lién két disulfua va hydro. Nhiét d6 cao pha vd
lién két hydro, lam bién ddi ciu tric khong gian
va giy mat hoat tinh (bién tinh) (Duong Vian
Hoan & cs., 2023). Ban chat cua chat khang
khuén sinh téng hgp tit ching Enterococcus doi
khang v6i Aeromonas hydrophila duge xac dinh
bing phuong phap xu Iy nhiét.

K&t qua cho thdy chat khang khuén sinh béi
chting E22 c6 kha ning duy tri hoat tinh sau xu
I nhiét, nhung gidm dan khi nhiét d6 va thoi
gian xU ly ting. Hoat tinh con lai dat 78,66%,
63,39% va 53,86% lan lugt sau xu ly 6 60, 80 va
100°C trong 30 phtt so véi ddi chiing. Dang chu
¥, chat khang khudn van duy tri 41,42% hoat
tinh sau xt Iy & 121°C trong 15 phtt, mat hoan
toan hoat tinh sau xtt Iy 6 121°C trong 30 phiit.
Két qua cho thédy chit khang khuidn E22 c6 kha
ning chiu nhiét tuong d6i tét, dic biét ¢ 100°C
trong 30 phut va 121°C trong 15 phut.

Bang 1. M6i dugc stit dung trong nghién citu

Gen Sgﬂiﬂgﬁf?g;) Poan mbi Trinh t (5-3) g;:ﬁfgﬁfc) Tai liéu tham khdo
EntA 130 AF GGTACCACTCATAGTGGAAA 58 De Vuyst & cs. (2003)
AR CCCTGGAATTGCTCCACCTAA
EntB 180 BF CAAAATGTAAAAGAATTAAGTACG 56 De Vuyst & cs. (2003)
BR AGAGTATACATTTGCTAACCC
EntP 132 PF GCTACGCGTTCATATGGTAAT 60 De Vuyst & cs. (2003)
PR TCCTGCAATATTCTCTTTAGC
LB50A 135 LB50A-F ATGGGAGCAATCGCAAAATTA 50 Batdorj & cs. (2006)
LB50A-R TTTGTTAATTGCCCATCCTTC
LB50B 252 LB50B-F ATGGGAGCAATCGCAAAATTA 49 Cintas & cs. (1998)
LB50B-R CCTACTCCTAAGCCTATGGTA
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Hinh 1. Kha ning d6i khang v6i Aeromonas hydrophila

cua cac chung vi khuin Enterococcus phan 1ap ti rudt ca chép (Bar 5mm)

7 80°C/30 min

121°C/15 min

121°C/30 min

Hinh 2. Anh huéng ctia nhiét d6 dén hoat tinh khang khuin
cuia chit khang khuin do chiing E22 sinh tong hop (Bar 5mm)

Két qua nay tuong dong véi mot s6 bao céo
vé tinh chiu nhiét ctia chat khang khuén tit cac
ching Enterococcus nhu nghién c@iu cua
Garmasheva & Oleschenko (2023) ghi nhan
chdt khang khuidn td E. faecalis 58,
Enterococcus sp. 226 va Enterococcus sp. 423
van duy tri hoat tinh sau xu 1y 6 100°C trong 20
phit va 121°C trong 15 phuat. Tuong tu,
Hernandez-Mendoza & cs. (2024) ghi nhan cac
ch&t khang khudn dang BLIS (bacteriocin-like

inhibitory substances) tu E. lactis van duy tri
hoat tinh sau xtt Iy § 121°C trong 15 phiut. Cac
két qua trén cho thay kha nang chiu nhiét caa
chit khang khuén sinh téng hop béi chung E22
phu hgp véi dic tinh d& dude ghi nhan & mot s6
chét khang khuén cta chi Enterococcus.

Anh hudng ctia enzyme phan gidi protein
dén hoat tinh khang khuédn

Chat khang khuén sinh ra bdi ching vi
khudn E22 tiép tuc dudc khdng dinh la
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bacteriocin bang cach xt 1y v6i cac enzyme cb
khad ning thuy phan protein nhu enzyme
proteinase K va enzyme trypsin. Két qua thi
nghiém cho thay cdc mau sau khi xu ly véi
enzyme thiy phan protein d&u bi mat hoat tinh
khang khuén véi ching vi sinh vat kiém dinh
Aeromonas hydrophila (Hinh 3). Qua d6, chit
khang khuén sinh ra bdi chiing E22 c6 ban chat
14 protein, bi thuy phin khi xti ly véi enzyme
proteinase K va trypsin.

Nhiing diac diém quan sat dude trong
nghién ctu nay tuong déng véi cac két qua da
dude céng bd vé Dbacteriocin do cac loai
Enterococcus sinh ra. Cu thé, Ben Braiek & cs.
(2017) khi nghién ctiu chting Enterococcus lactis
phan lap tu tém Penaeus vannamei da chiing
minh rdng enterocin P ¢6 ban chat
peptide/protein va bi bat hoat hoan toan khi xu
ly bang cac enzyme thuy phan protein, khing
dinh dic trung dién hinh cta bacteriocin (Ben
Braiek & cs., 2017). Tuong tu, Cui & cs. (2020)
khi nghién ctiu ching Enterococcus faecalis
CG-9 phan lap tit nudc bot ngudi da bao cao vé
mot bacteriocin méi, hop chat nay bi mat hoat
tinh khi xt 1y v6i cac enzyme phan gidi protein.

Nghién ctu ctia Pham Héng Hién & cs. (2022)
cing da xac dinh duge chung vi khuén
Enterococcus faecium HN1 c6 khi ning sinh
téng hop bacteriocin, hoat tinh khang khuén
cia bacteriocin sinh téng hdp bdi chung vi
khudn nay bi mét hoan toan khi x 1y bing
enzyme proteinase K. Nghién ctiu trudc d6 cua
Duong Vian Hoan & cs. (2023) da bao cao ring
hoat ch&'t khang khuén sinh téng hop bdi ching
vi khudn Enterococcus faecalis ET04 bi mat
hoan toan sau khi xt 1§ bing enzyme trypsin va
proteinase K, 1 6 37°C trong 2 tiéng. Cac két
qua nay phu hop véi thi nghiém trong nghién
ctu hién tai, khi hoat tinh khang khuén cua
ching Enterococcus bi anh hudng rd rét bdi cac
enzyme thuy phan protein. Viéc do6i chiéu cac
két qua thu dudc véi cac cong bo trude dé cho
thay tinh nhat quan vé ban chat protein cua
bacteriocin trong nhém vi khuédn Enterococcus.
T d6 c6 thé khing dinh ring chit khang khuin
do chung E22 trong nghién ciu nay sinh ra la
bacteriocin. Dang chu ¥, bacteriocin cta ching
nay van duy tri hoat tinh sau khi x 1y 6 nhiét
d6 cao, do d6 dugc tuyén chon cho cac nghién
ctiu tiép theo.

Hinh 3. Anh hudng clia enzyme phin giai protein
dén hoat tinh khang khuén sinh téng hgp béi chung vi khuan E22 (Bar 5mm)
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Ceg X
‘w‘mnmm

Length 0.77 pm

Hinh 4. Piac diém hinh thai khuin lac (A) va dic diém hinh thai t& bao
& d6 phéng dai 1.000 14n (B) ctia ching vi khuin Enterococcus sp. E22

3.2. Nghién citu dic diém sinh hoc va phan
loai ciia chung E22

3.2.1. Pic diém hinh thai

Diac diém hinh thai khuén lac va t& bao la
chi tiéu quan trong trong phan loai vi sinh vat,
g6p phan xac dinh va dinh danh vi sinh vat. Két
qua quan sat hinh thai khudn lac cho thay
chung E22 khi nudi cdy trén méi trucng thach
MRS tao khuén lac c6 dang tron, kich thuée nhé
(1,98-2,35mm), mau tring duc, bé mit nhin va
hoi 16i. Quan sat duéi kinh hién vi quang hoc &
do phéng dai 1.000 1an, st dung phuong phap
nhudm Gram, cho thay t& bao ctia chung E22 c6
dang cau khuén (0,66-0,80um), bit mau Gram
duong (Hinh 4). Cac dic diém nay phua hop véi
cac mb ta trude day cta céc vi khuén thudc chi
Enterococcus, vén ¢6 khuédn lac nhé, mau tring
dén xam nhat va t€ bao c6 dang cAu khuén
Gram duong, thuong sip xép thanh cip hoic
chubi ngédn (Moreno & cs., 2006).

3.2.2. Xac dinh cac dic diém sinh Iy,
sinh héa

Két qua khao sat cac dic diém sinh ly -
sinh héa cho thay ching E22 khéng c6 kha ning
di dong, khong sinh catalase, 4m tinh véi
oxidase, indole, nitrate va citrate, duong tinh
v6i phan tng methyl red (MR) va 4m tinh véi
phan tng Voges-Proskauer (VP) (Bang 2).

Cac dic diém nay nhin chung phu hgp véi
dac diém dién hinh cta cac vi khuén thuéc chi
Enterococcus da dudc cong bo truée day, bao
gbm dic tinh khoéng di dong, khéng sinh
catalase va oxidase, cling nhu phan tng MR
duong tinh. Tuy nhién, phan tng Voges-
Proskauer (VP) ctia chting Enterococcus sp. E22
cho k&t qua 4m tinh, trong khi mot s6 nghién
ctu da ghi nhan phan dng nay cé thé duong
tinh hoac bién thién tuy theo ting chung. Su
bién thién trong két qua phan tng VP nay da
dugc ghi nhan trong nhiéu nghién ctu truéc
day, trong dé phan tng VP & Enterococcus spp.
khéng 6n dinh gitta cac ching (Klibi & cs.,
2013). Diéu nay c6 thé lién quan dén su khac
biét trong con dusng chuyén héa carbon gitia
cac chung, dic biét 1a kha ning tao acetoin - san
pham trung gian dugc phat hién trong phan ting
VP. Ngoai ra, cic yéu t6 nhu diéu kién nuéi cay,
thanh phan méi trudng va thoi gian u ciing c6
thé anh hudéng dén két qua phan tng.

3.2.3. Phan loai bing phan tich trinh tu
16S rRNA

Pé dinh danh chinh xac ching vi khuén
Enterococcus sp. E22, phuong phap sinh hoc
phan ti dugc st dung dua trén mtic d6 tuong
déng cua doan gen ma héa 16S rRNA cua
chung vi khuén nay véi cac chung vi khuén da
dugc cong bs trén Genbank. Két qua so sanh
trinh tu va cAy phat sinh loai cho thay chung vi

1269



Nghién ctru dac diém sinh hoc cla chiing vi khuan Enterococcus lactis E22 cé tiém néng sinh tdng hop enterocin A
phan lap tlr ca chép (Cyprinus carpio)

khudn E22 ¢6 mic d tuong dong véi chiung vi hop cac dac diém sinh hoc va sinh hoc phéan ti
khuin E. lactis MHH la 99,76%, nim cing da phan tich, ching vi khudn nay dudc dinh
nhanh véi ching vi khuén E. lactis MHH véi danh la Enterococcus lactis E22. Trinh tu gen
gia tri bootstrap 99% (Hinh 5). K&t qua nay 16S rRNA cua chung E. lactis E22 d3a dugc
khéng dinh chtng E22 ¢6 quan hé di truyén rat dang ky trén co sé dii lieu GenBank v6i ma
gan giii va thudc cung loai véi E. lactis. Két truy cap PZ812239.

Bang 2. Pic diém sinh héa ctia chung vi khuin Enterococcus sp. E22

Cac chung Enterococcus

Déc diém sinh hdéa Enterococcus sp. E22 d4 duoc cong bé trede do Tai liéu tham khao

Hinh thai khuén lac Khuén lac tron, nho, trang Khuan lac tron, nho, trang/xam, bé mat nhdn,  Moreno & cs. (2006)
duc, bé mat [6i hoii 16i

Déc diém té bao Cau khuan, Gram + Cau khuan Gram duong, xép doi/chubi Franz & cs. (2011)
Di dong - - Franz & cs. (2011)
Sinh bao t& - - Moreno & cs. (2006)
Catalase - - Franz & cs. (2011)
Oxidase - - Franz & cs. (2011)
Indole - - Klibi & cs. (2013)
Kha nang khtr nitrate - * Klibi & cs. (2013)
Kha nang khtr Citrate - - Klibi & cs. (2013)
MR (Methyl Red) + + Klibi & cs. (2013)
VP (Voges-Proskauer) - + Klibi & cs. (2013)

Ghi chi: (+) phan tng duong tinh; (-) phan ting 4m tinh; (+) két qua bién thién tiy theo ching vi khuén.

61y Enterococcus sanguinicola UPAAT1 (HQ450716.1)
48| "Enterococcus sanguinicola UPAA 49 (HQ450709.1)
Enterococcus thailandicus NBRC 101867 (AB681572.1)
Enterococcus thailandicus FP48-3 (NR 044160.1)
Enterococcus faecium IMUNJ 0226 (OP622298.1)
Enterococcus faecium IMUNJ 0116 (OP622313.1)
E22
Enterococcus lactis MHH (PP803411.1)
Enterococcus durans INNUNJ 0101 (OP622320.1)
Enterococcus hirae CECT 4081 (AJ554205.1)
Enterococcus hirae WR-1 (LC785514.1)
Enterococcus hirae CECT279T (A.J420799.1)

I—Enlemma‘us hirae CECT279T (A.J420799.1)

91 Enterococcus mundtii QU 25 (AB576587.1)

Enterococcus hirae STSJ-1 (LC771555.1)

— 100 (— Enterococcus sulfureus (Y18341.1)

491 lEnremraa‘us sulfureus LMG 13084 (AJ301841.1)
Enterococcus saccharolyticus NBRC 100493 (AB681191.1)

n Enterococcus casseliflavus INIAU10148 (FJ915804.1)

Enterococcus casseliflavus NCIMB 11449 (Y 18161.1)
Enterococcus gallinarum S2BII1 (0Z352804.1)

58 Enterococcus gallinarum CECTI70T (A.J420805.1)
100 pee E nterococcus faecalis IMUNJ 0140 (OP622310.1)
1 Enterococcus faecalis NBRC 100481 (AB681179.1)

100 l- Enterococcus rivorum HAMBI 3124 (FR746106.1)
99 ' Enterococcus rivorum HAMBI 3122 (FR746105.1)

71

0.005

Hinh 5. Cay phéan loai dugc xay dung dua trén trinh tu vung gen 16S rRNA
cua chung vi khuén E. lactis E22
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3.3. Phat hién gen sinh tong hop Enterocin

Phan tng PCR véi cap moi enterocin A tit
DNA cua chung E. lactis E22 cho m6t bang vach
c¢6 kich thudec ~130bp, trong khi cac gen
bacteriocin khac (enterocin P, B, LB50A, LB50B)
khong duge khuéch dai (Hinh 6). Két qua nay
tuong tu nhu nghién ctu da cong bé trude dé cua
De Vuyst & cs. (2003), rang gen entA 1a mot
trong nhiing gen bacteriocin phd bién nhét & cac
chiing Enterococcus, d#ic biét ¢ nhiing chiung
phan lap tit thuc phdm 1én men va dudng rudt
dong vat. Tuong tu, Franz & cs. (2007) ciing ghi
nhéan rang su hién dién cta enterocin A thudng
cao hon dang ké so véi enterocin P hay enterocin
B trong nhiéu nguoén mau khac nhau, phan anh
su phan bo khong déng nhat cha cac gen
bacteriocin trong chi Enterococcus (Franz & cs.,
2007). Nghién ctiu cua Fujii & cs. (2025) phan
tich gen bacteriocin trén 38 chung E. faecium
lam sang cho thay ty 1& xuit hién cua gen
enterocin A rat cao (97,4%), trong khi enterocin
B chi hiém gip (2,6%), va cac gen bacteriocin
khac (enterocin NKR-5-3B, T8, BacAS9) ciing c6
tan suét bién thién dang ké gitia mdi chung, diéu
nay cho thay su da dang va khong déng nhat cta
cac gen nay trong cung loai (E. faecium) (Fujii &

1500bp ——>-

500bp ———>

cs., 2025). Mot nghién ctiu khéc ciing cho thay sé
lugng va loai gen bacteriocin khac nhau thay d6i
gifia cac chung Enterococcus, chiu tac dong bdi
diéu kién sinh thai va dac diém di truyén riéng
cua ting chung (Suarez & cs., 2015). Bén canh
d6, cac nghién ctiu cho thay cic gen enterocin
nhu enterocin A, B, P, SEK4 vai L50 c6 pho
khang khuén khac nhau va thudng dude khao
sat két hop trong cac mé hinh tht nghiém dé
danh gia hiéu luc déi véi cac vi khudn gay bénh,
dién hinh 1a Clostridium perfringens (Garcia-
Vela & cs., 2024).

Két qua PCR véi ciap mdi entA cho thady mot
bang khuéch dai dic hiéu & E. lactis E22, xac
nhan sy hién dién cta gen enterocin A. Két qua
nay phu hgp véi cac cong b truée day, trong d6
entA dugc ghi nhan 1a mét trong nhiing gen ma

héa bacteriocin phd bién & cac ching
Enterococcus. Theo Landete & cs. (2024),

enterocin déng vai tro quan trong trong hoat tinh
khang khuén, qua d6 gép phan vao kha ning
tuong tac va canh tranh cta Enterococcus véi cac
vi sinh vat khéc. Sy hién dién ctia gen enterocin
A & chung E. lactis E22 ¢6 thé lién quan dén hoat
tinh d61 khang ctia chting nay déi v6i Aeromonas
hydrophila duge ghi nhan trong nghién ctu.

Ghi chi: M: Marker; B: Blank; lane 1: LB50A, lane 2: LB50B, lane 3: Ent P, lane 4: Ent A, lane 5: Ent B

Hinh 6. San phidm PCR khuéch dai gen sinh téng hop Enterocin tit DNA
cua ching vi khuan E. lactis E22
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4. KET LUAN

Nghién cttu da phan lap va dinh danh
thanh céng chting Enterococcus lactis E22 tu
mau ca chép. Chung vi khuén nay c6 kha ning
sinh téng hdp bacteriocin v6i hoat tinh tc ché
manh db61 v6i Aeromonas hydrophila. Chéat
khang khuén do E. lactis E22 sinh téng hop duy
tri hoat tinh sau khi xi 1y nhiét trong cac diéu
kién khao sat va bi bat hoat bdi enzyme phéan
giai protein, cho thay chat khang khuén c6 ban
chat protein/peptide, phtt hgp véi déc tinh cta
enterocin. Chung E. lactis E22 mang gen
enterocin A va thé hién cac dic diém sinh hoc
dién hinh cta chi Enterococcus. Két qua nay cho
thady E. lactis E22 13 ngudén sinh téng hop
bacteriocin tiém ning, mé ra trién vong tng
dung nhim kiém sodt mAm bénh trong nudi
tréng thiy san theo huéng sinh hoc bén viing.

LOI CAM ON

Nghién ctu dugc thuc hién duéi su hd
trg kinh phi cta du an Viét Bi tit dé tai: Tuyén
chon cac chung vi khudn Enterococcus sp. c6
kha ning sinh téng hop bacteriocin tng dung
trong nudi tréng thuy san (ma s6 T2025-
VB-12-18).
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