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TOM TAT

Nghién ctru dwec thire hién véi muc tiéu xac dinh dwoc chldng Enterococcus ¢6 kha nang sinh bacterioicn, dinh
hwéng tng dung bd sung vao thirc &n nudi tréng thuy san va thay thé viéc st dung thuéc khang sinh hién nay.
Trong nghién clru nay, ching ET04 dwoc phan lap va danh gia kha nang déi khang véi vi sinh vat kiém dinh
Staphylococcus aureus, Aeromonas jandaei. Két qué nghién ctru cho thay, chiing ET04 dwoc xac dinh 1a cé kha
nang sinh bacteriocin (¢ ché sw phét trién cta cac vi sinh vat kidm dinh. Hop chét bacteriocin sinh ra béi ching
ET04 hoat dong 6n dinh & pH 2,0 dén 8,0. Trén moéi tredng MRS ¢6 bb sung 3% glucose va cao nAm men, chiing
ET04 cho thdy kha n&ng sinh bacteriocin cao véi dwéng kinh vong khang khuén 14,16 + 0,81 dén 21,67 + 0,47mm.
Két hop céc d&c diém hinh thai, sinh ly, sinh hod va phan tich trinh tw gen ma hoa 16S rRNA, ching ET04 dwoc xac
dinh |a Enterococcus faecalis.

Tw khoa: Bacteriocin, Enterococcus faecalis, Staphylococcus aureus, Aeromonas jandaei.

Isolation, Selection, and Characterisation
of Enterococcus faecalis ET04 Capable of Producing Bacteriocin

ABSTRACT

The study was carried out to identify Enterococcus strains capable of producing bacteriocins, orienting the
applications as a supplement to aquaculture feeds and replacing the current use of antibiotics. In this study, bacterial
strain ET04 was isolated and evaluated for its ability to antagonize against Staphylococcus aureus and Aeromonas
jandaei. The research results showed that the bacterial strain ET04 was determined to have the ability to produce
bacteriocin that inhibited the growth of the tested microorganisms. The bacteriocin compound produced by strain
ETO04 was stable at pH 2.0 to 8.0 and most of the antibacterial activity was lost at pH 10; at pH 12.0 the antibacterial
activity was completely lost. On MRS medium supplemented with 3% glucose and yeast extract, bacterial strain ET04
showed the best bacteriocin production ability. Combining morphological, physiological, biochemical, and sequence
analysis of 16S rRNA genes, strain ET04 was identified as Enterococcus faecalis ET04.

Keywords: Bacteriocin, Enterococcus faecalis, Staphylococcus aureus, Aeromonas jandaei.

3.863,7 nghin tan, dat 102,3% so v6i nam 2019.
Hién nay viéc st dung cac chit khang sinh

1. DAT VAN DE

Nudi trong thuy san la nganh thuc phdm cé
toc do phat trién nhanh nh4t va chiém 50% san
lugng thuc phdm trén toan cau, déng goép cho an
ninh thuc phdm va phat trién kinh t& xa hoi 6
nhiéu quéc gia (Subasinghe, 2017). Tai Viét
Nam, theo s6 liéu ctia Téng cuc Thong ké, tong
san lugng khai thac ctia cd nudc nam 2020 la
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trong linh vuc nudi trong thuy san dudc coi 1a
mot phuong phap hiéu qua giip gidm anh
hudng ctia cdc mam bénh gay ra bdi vi khuén.
Tuy nhién, viéc st dung cac chit khang sinh
trong kiém soat cic mAm bénh dang duge giam
thiéu tai nhiéu qudc gia trén thé giéi do gip
phai van dé khang khang sinh va tén du khang



sinh trén mot s6 loai thuy san (Assefa &
Abunna, 2018).

Probiotic dudc biét dén véi tiém ning thay
thé chit khang sinh nhu mot tac nhan kiém
soat mam bénh sinh hoc. Mat khéac, probiotic 1a
mét chién luge dé cai thién phan tng mién dich
va hiéu suit ting trudng cua thuy san (Ramos
& cs., 2017). Cac chung vi khudn Enterococcus
dudc biét dén nhu mot loai probiotic méi, ching
bao gom cac chung Enterococcus faecalis,
Enterococcus faecium, Enterococcus durans,..
da dudc chiing minh 1& c¢6 hiéu qua chdng lai cac
vi sinh vat gay bénh trén thuy san bang cach
san xudt cdc hgp chdt khang khuén nhu
bacteriocin (Baccouri & cs., 2019). Bacteriocin
¢6 ban chét 1a cac phan ti protein duge tong hop
& ribosome cta vi khudn, c6 kha nang khang lai
cac tac nhan giy bénh 1a vi khudn do su tao
thanh cac kénh lam thay ddi tinh th&m cuaa
mang té& bao. Mot s loai bacteriocin con c6 kha
néng phan gidi DNA, RNA va tan coéng vao 1ép
peptidoglycan dé 1am suy yé&u thanh t& bao.

Hachin & cs. (2018), d& bao cdo ring céc
chung vi khudn thudc chi Enterococcus c6 tiém
ning st dung nhu mot chat bao quan sinh hoc
ngudn goc tit tu nhién, c6 kha ning b sung vao
cac ch€ phdm sinh hoc hay cac ché pham
probiotic giip thay thé& thuéc khang sinh do c6
kha n#ng san xuit bacteriocin gitp ngéin chin
su phat trién cta cic ching vi sinh vat gay
bénh. Pic tinh, phé khang khuin va khéi lugng
phén ti ciia bacteriocin sinh ra tit vi khuén nay
cho thay rang né 1a mét loai bacteriocin méi c6
gia tri nghién ctu, tiém ning trong cac linh vuc
nhu chan nudi, nudi trong thuy san. Lui & cs.
(2019) bao céo ring chung vi khuén E. faecalis
Gr17 dugc phan lap ti cA mudi truyén thong
cia Trung Quéc c6 kha néng sinh bacteriocin
thudc loai enterocin Grl7, bacteriocin do chung
nay sinh ra hoat dong 6n dinh & nhiét d6 cao
(60°C, 30 phut va 121°C, 15 phut) va hoat déng
trong phd pH rong (2-10), enterocin Grl7 cé gia
tri tiém ning nhu mot chit bao quan sinh hoc
thuc pham.

Tuy nhién, kién thtic vé tiém ning probiotic
cia cac chung vi khudn Enterococcus tai Viét
Nam hién nay van con han ché. Vi vay, nghién
ctiu nay dugc thuyc hién v6i mong mudn phat
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khuin

2 o . . . .0
Enterococcus c6 kha ning sinh bacteriocin kiém

hién va xac dinh cac chung vi

soat mAm bénh trong nuéi tréng thuy san.

2. PHUONG PHAP NGHIEN CUU
2.1. Thu thap mau

MAu ca phuc vu cho nghién ctiu duge thu
thap tit cac ao nudi ca nude ngot tai mot s6 khu
vuc trén dia ban Hung Yén, Thai Binh va Nam
Dinh theo phuong phap mé ta bdi Sahoo & cs.
(2015). Mau vat sau khi thu thap duge bao quan
trong diéu kién lanh va van chuyén ngay vé
phong thi nghiém. Sau khi van chuyén vé phong
thi nghiém, cac mau ca dugc ria sach bé mait
ngoai bang nuéc va dung dich Natri clorid 0,9%,
sau d6 cac mAu nay duge ti€n hanh giai phau dé
14y phan rudt bén trong co thé.

Céac chung vi sinh vat kiém dinh gém
Staphylococcus aureus SA12 va Aeromonas
jandaei AJO7 dugc phan lap ti mau ci chép bi
bénh thu thap tai Hung Yén, dudc bdo quan, luu
tri tal phong thi nghiém B6 mon Céng nghé vi
sinh, Khoa Céng nghé sinh hoc, Hoc vién Néng
nghiép Viét Nam.

2.2. Phan lap vi khuin Enterococcus

Cac chiing vi khuén Enterococcus duge phan
lap theo phuong phap moé ta bdi Sahoo & cs.
(2015). Mot gram mau rudt ca tli caic mau da qua
xt 1y dude cit nhd va nghién min dé giai phéng
toan bd vi sinh vat bén trong rudt cung véi 99ml
dung dich nuéc muéi sinh ly vo trung. Cac mau
sau khi da déng nhat dugc cdy trai trén dia moi
truong MRS agar (g/1: 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; MgSO,.7H,0 0,58; MnSO,.4H,0
0,28; CaCO, 5,0; agar 15,0; pH = 6,5 + 0,2) nudi 6
30°C trong 48 gio tai diéu kién ki khi. Tu cac
mau phan lap chon ra cac chung vi khudn c6
hinh dang dic trung cho vi khudn Enterococcus
nhu: khuén lac kich thuéc nhd, mau tring duc
ho#c khéng mau, c6 kha ning phan giai CaCO,.
Cac chung vi khuén nay sau dé dude cay chuyén
nhiéu 1an trén moi truong MRS agar cho dén khi
thu dudgc khuén lac déng nhat. Sau dé duge tién
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hanh nhuém gram dé xac dinh dic diém hinh
thai t& bao va chon loc cic ching Enterococcus.

2.3. Sang loc kha nang sinh bacteriocin cta
cac chung phan lap

2.3.1. Khao sat kha néing khang vi sinh vat
kiém dinh cta cic chiing phan lap

Kha ning khang cac ching vi sinh vat kiém
dinh Staphylococcus aureus, Aeromonas jandaei
duge sang loc bang phuong phap khuéch tan dia
thach theo m6 ta bdi Hernandez & cs. (2005).
Cac chung Enterococcus dugc nudi cdy trong
mdi trusng MRS dich thé & 30°C trong 48 gid.
Dich nubi cdy vi khuén sau d6 dugc ly tAm véi
toc @6 10.000 vong/phit trong 10 phut & 4°C dé
thu phan dich néi phia trén (phin dich néi phia
trén dugc diéu chinh pH vé 6,5 bang dung dich
NaOH dé loai b6 tac dung cua axit lactic). Mét
tram micro-lit dich sau khi xt 1y duge chuyén
vao cac giéng thach trén dia Petri da cay trai
ching vi khuin kiém dinh (ching vi khuin
kiém dinh truéc d6 dudc nudi cdy trong moi
truong LB dich thé & 30°C trong 24 gig). Dia
thach duge dat & 4°C trong 2 gis dé dung dich
thi nghiém khuéch tan hét toan by, sau d6 4 6
30°C va quan sat két qua sau 12 gié nudi cay.
Hoat tinh khang khudn caa cac chung
Enterococcus duge thé hién qua vong khang
khuén xuét hién quanh giéng thach va dudge xac
dinh bing hiéu s6 gitta duong kinh vong khang
khudn va dudng kinh giéng thach. AD =D - d
(D: duong kinh vong khang khudn (mm),
d: duong kinh giéng thach (mm)).

2.3.2. Nhan biét kha ning sinh bacteriocin
cua cac chiing phan Iap

Phuong phéap xit Iy bdi nhiét do: Thi nghiém
xac dinh kha nang sinh bacteriocin bing
phuong phap xu ly bdi nhiét d6 duge tién hanh
theo m6 ta bdi Rajaram & cs. (2010). Cac chung
Enterococcus c¢6 kha n#ang tc ché sinh trudng
d8i v6i ching vi sinh vat kiém dinh duge nuéi
cay va xu 1y dich sau nuéi cdy theo phuong phap
mo ta trong muc 2.3. Dung dich sau khi loai bo
tac dung cta acid lactic dudc x1i 1y & cac nhiét do
40°C, 60°C, 80°C, 100°C va 121°C trong 30
phiit. Dich sau khi xti 1y 6 cac diéu kién nhiét do
khac nhau dugec kiém tra hoat tinh khang
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khuén bang phuong phap khuéch tan dia thach
nhu da mb ta & trén.

Phuong phap xi ly véi enzyme phan gidi
protein: Cac chung Enterococcus c6 kha ning
khang vi sinh vat kiém dinh do ¢6 kha nang sinh
bacteriocin dugc kiém tra bing cach xi ly véi
enzyme phan gidi proteinase K (Bio Basic),
trypsin dé khdng dinh ban chat protein cta chat
khang khuén bacteriocin. Thi nghiém duge thuc
hién theo Marwa & cs. (2015), hai trdm micro-lit
dich nubi cdy da qua xt Iy (nudi cdy va xu ly sau
nudi cdy theo phuong phap moé ta trong muc 2.3)
duge 4 véi 10l enzyme phan giai protein (10
mg/ml) ¢ 37°C trong 2 gio, sau d6 dun néng &
100°C trong 2 phut dé loai b cac tac dung con
lai cia enzyme. Dich da xt 1y v6i enzyme dudgc
kiém tra hoat tinh khang khudn bing phuong
phap khuéch tan dia thach. Cac giéng thach
khéng thé hién hoic suy giam kha ning khang
khuén cho thdy chdt khang khudn c6 ban chat
14 protein nén bi phan gidi bdi enzyme phan gii
c6 thé 1a bacteriocin va ngudc lai cho thdy chat
khang khudn khéng c6 ban ch4t 14 protein.

2.4. Pinh danh ching vi khuin cé kha
nang sinh bacteriocin

DNA cua cac chung Enterococcus dudc tach
chiét theo phuong phap mo ta béi Han & cs.
(2018). Vung gen ma hoa 16S rRNA ctia chiing
tuyén chon dugc nhan lén bing ky thuat PCR
v6i cap mdi 27F (5-AGAGTTTGATCMTGGC
TCAG-3) va 1492R (5-TACGGYTACCTTGTT
ACGACTT-3). Phan ting dugc thuc hién theo
chu trinh nhiét: 95°C - 5 phut, 29 chu ky (95°C -
30 giay, 56°C - 30 gidy, 72°C - 1 phut), 72°C
trong 10 phit, gitt miu ¢ 4°C. San phdm PCR
dugc giai trinh tu bing phudng phap Sanger cai
tién tai cong ty 1st BASE (Singapore). So sanh
miic d6 tuong dong vé trinh tu gen ma hoa 16S
rRNA trén co sé dii liéu GenBank bang céng cu
BLAST. Cac trinh tu tuong dong dudc cian bing
phan mém BioEdit (version 7.2.5) sau dé xay
dung cay phat sinh loai ctia ching tuyén chon
bing phan mém MEGA X (version 10.1.8), d6
tin cay dudc tinh bing thuat toan Bootstrap véi
1.000 1an lap lai. Dua vao cAy phat sinh loai,
mic d6 tuong doéng trén co sé dii liéu cua
GenBank va gia tri Bootstrap dé xac dinh méi
quan hé di truyén cta ching tuyén chon.



2.5. Anh huéng ctia mdt s6 y&u t6 dén hoat
tinh khang khuan ctia bacteriocin

2.5.1. Anh hudng cia pH dén hoat tinh
bacteriocin

Tac dong chia pH déi véi hoat tinh khang
khudn dudc khao sat bing phuong phap khuéch
tan dia thach ¢ dai pH tit 2,0 dén 12,0 thuc hién
theo phuong phap moé ta bdéi Ogunbanwo & cs.
(2003). Bacteriocin sinh ra béi chiing tuyén chon
duge diéu chinh pH vé 2,0; 4,0; 6,0; 8,0; 10,0;
12,0 bang dung dich HCl va NaOH. Cac mau da
xt ly dugec 1 6 28°C trong 16 gis. Hoat tinh
khang khuén dudc khao sat bing phuong phap
khuéch tan dia thach.

2.5.2. Khao sat anh hudng cua thanh phan
méi truong dén kha ning sinh bacteriocin
ctia chiing tuyén chon

Anh hudng ctia thanh phin méi trudng duge
thuc hién theo phuong phap mé ta bdi Nguyén
Vian Thanh & Nguyén Ngoc Trai (2012). Chung
tuyén chon dudc nuéi cdy trén méi truosng MRS
dich thé c¢6 bd sung glucose, cao ndm men va
NaCl v6i ham lugng 1, 2, 3% w/v dé kiém tra anh
hudng ctua cac thanh phan moéi trudng dén kha
ning san sinh bacteriocin. Hoat tinh bacteriocin
¢ moi trudng bd sung cac ngudn carbon va nito
v6i ham lugng khac nhau duge khao sat bing
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phuong phap khuéch tan dia thach.

2.6. Xt 1y s6 liéu

S6 liéu duge thu thap va xi ly s bo bang
phan mém thong ké Statgraphics Centrution
(version 19.1.2). Phidn mém GraphPad Prism
9.0.2 dugc st dung dé xay dung biéu db va xit Iy
thong ké. Su sai khéac gitia cac gia tri trung binh
duge phan tich bing phéan tich phuong sai
ANOVA véi d6 tin cay P <0,05 (nested one-way
ANOVA). Hau kiém céc gia tri trung binh theo
cap dudge so sanh bang phuong phap Tukey’s test.

3. KET QUA VA THAO LUAN
3.1. Phan lap vi khuin Enterococcus

Trén moéi truong MRS agar, thu duge 12
chting vi khuén ¢6 kha ning phan giai CaCO, tit
8 mau ca thu thap dudc tai cac dia ban trong
khu vuc Hung Yén, Thai Binh va Nam Dinh.
Cac chuing phan lap duge déu c6 mau trang duc,
khuén lac hinh tron c¢6 kich thuéc nho. Trong
d6, 4/12 chung (chiém ty 1é 33,33%) c6 dic diém
d#c trung ctia chung Enterococcus 1a cAu khuén,
Gram duong, c¢6 kha niang di dong va Am tinh
v6i catalase theo khoia phan loai cua Bergey
(Vos & cs., 2011) (Bang 1). Cac
Enterococcus duge tuyén chon dé st dung cho
cac nghién ctu tiép theo.

chtng

Bang 1. Dac tinh sinh hoc cua cac chung Enterococcus

(hang Dac didm hinh thai Dac didm té bao Thir nohiem Ké‘ié‘dgigg
ETO1 Tron, bia nguyén, néi mo, trang stra Cau khuan, Gram (+) - +
ETO02 Tron nhd, bia nguyén, ndi md, trdng stta  Cau khuan, Gram (+) - +
ETO03 Tron, bia nguyén, ndi m, tréng stra CAu khuan, Gram (+) - +
ET04 Tron, bia nguyén, det, tréng stra Cau khuan, Gram (+) - +

Ghi chi: (-): Am tinh; (+) Duong tinh.

Bang 2. Puong kinh vong khang khuén cta cac chung phan lap

Hoat tinh khang khuan (D — d) mm

Chuing vi khuén

Staphylococcus aureus

Aeromonas jandaei

ETO1 15,73+ 0,64 11,56 £0,51
ETO2 10,20 £ 0,20 10,73+ 0,64
ETO3 15,93 +0,30 13,20 £ 0,20
ETO4 21,67 0,47 14,16 £ 0,81
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)

(B)

Hinh 1. Kha nang déi khang cta cac chung Enterococcus

v6i chung vi sinh vat kiém dinh Staphylococcus aureus (A) va Aeromonas jandaei (B)

3.2. Khao sat kha niang khang vi sinh vat

o R . -
kiém dinh cua cac chung Enterococcus

Céc chung Enterococcus dudc kiém tra kha
niang tc ché ching vi sinh vat kiém dinh
Staphylococcus aureus va Aeromonas jandaeil
bing phuong phap khuéch tan trén dia thach.
T4t ca 4 chiung phan 1ap déu cho thay kha ning
tic ché sinh trudng d6i véi vi sinh vat kiém dinh
(Hinh 1). Trong d6, ching ET04 cho thay kha
ning khang manh nhit véi Staphylococcus
aureus va Aeromonas jandaei, duong kinh vong
khang khudn c6 kich thuée 1an lugt la la
21,67 + 0,47mm va 14,16 *+ 0,81mm. Céc chlung con
lai ¢6 kha ning khang khudn véi hoat tinh thép
hon so v6i chiing ET04 véi dudng kinh vong khang
khuén trong khoang 7,16 + 0,23 - 15 + 0,41mm.

Két qua nay tuong déng véi nghién ciu da
duge cong bd clia cic tac gia nhu: Indira & cs.
(2018) vé chung E. casseliflavus MI001 cho thay
kha n#ng d6i khang v6i Staphylococus aureus
v6i duong kinh vong khang khuén 15 + 1mm.
Abanoz & cs. (2018) da cong bs rang chung
E. faecalis KT11 dugc phén lap ti pho mai
Kargy Tulum c6 kha ning d61 khang véi ching
vi khuén Staphylococcus aureus véi duong kinh
vong khang khuén 14 16,0 + 1,8. Nghién ctiu ctia
Cui & cs. (2020) vé chung E. faecalis CG-9 da
chi ra ring ching vi khudn nay da tao ra mot
thanh phan tc ché su phat trién cta vi khudn
Gram duong va Gram am, chéng lai nhiéu d6i
tugng gay hu hong thuc phdm va vi khudn gay
bénh nhu

Escherichia coli, Listeria
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monocytogenes, Staphylococcus aureus. Dic
tinh, phé khang khudn va khéi luong phan ti
ctia bacteriocin sinh ra tit vi khuén nay cho thay
ring né 1a mot loai bacteriocin méi c6 gia tri
nghién ctu va ing dung tiém ning trong nganh
cong nghiép thuc pham.

3.3. Sang loc kha ning sinh bacteriocin cua
’ . A"
cac chung vi khuan Enterococcus

3.3.1. Xir Iy nhiét

Bacteriocin c¢6 ban chat 1a cac phan tu
peptide-protein, hoat tinh va chtic nang cta
ching dudc quyét dinh bdi cac cau tric bac ba.
Ching dudc tao thanh bdi cac lién két disulfua
va céc lién két hidro. O nhiét d6 cao, cac lien két
hidro bi pha v&, lam thay d6i c&u tric khong
gian ba chiéu cta protein, lam cho protein thay
ddi hoac mat chiic niang (bién tinh). Cac ching
Enterococcus c6 kha ning d6i khang véi hai
ching vi sinh vat kiém dinh Staphylococcus
aureus va Aeromonas jandaei dugc kiém tra ban
ch&t cta chat khang khudn biang phuong phap
xu ly v6i nhiét do.

Két qua thi nghiém cho thdy, chat khang
khuén sinh ra bdi 04 ching tuyén chon déu bén
v6i nhiét d6 cao trong khoang tit 60°C dén
100°C. Trong d6, chat khang khuén sinh ra béi
cic chling nay bi gidm hoat tinh dang ké khi xt
1y 6 100°C trong 30 phit, hoat tinh bi gidm 60%
khi xti Iy 6 121°C trong 15 phut va mé&t hoat
tinh khi xti Iy 6 121°C trong 30 phut (Hinh 2).



Du’crng Van Hoan, Bang Thj Thanh Tam, F.)inh~Tru’(‘:mg Son,
Nguyén Xuan Trwong, Pham Thi Dung, Nguyén Xuan Canh

20+

Pudng kinh véng khang khun (mm)
H
H
H

AN

L) L) L)
Dbi chieng (30°C) 60°C/30 min 80°C/30 min

= ETO1 m ET02 =3 ETO3

100°C/30 min 121°C/15 min 1210C/20 min

Nhiét do

mm ET04

Hinh 2. Anh huéng ctia nhiét dé dén kha nang bén nhiét
cua chit khang khuan sinh ra bgi 04 chtuing vi khuan Enterococcus

Nhiéu nghién ctu trudc diy da bao céo rang
hau hét bacteriocin sinh ra bdi cac ching
Enterococcus ¢6 kha ning diéu chinh dé thich
nghi v6i nhiét d6 cao. Toit & cs. (2000) chi ra
ring ch&t khang khufn enterocin sinh ra béi
E. faecium va E. faecalis thé hién hoat tinh th&p
hon khi bi xt ly 6 121°C trong 15 phiit.
Losteinkit & cs. (2001) da chi ra ring chat
khang khuén sinh ra béi chung E. faecium N15
c6 ban chit 1a bacteriocin va van con hoat tinh
khi xti Iy 6 100°C trong 2 gid, hoat tinh bi mat
hoan toan khi xt ly 6 121°C trong 15 phiit.
Hwanhlem & cs. (2017) ciing da bao céo ring
ching E. faecium duge phan lap tit rudt ga thé
hién hoat tinh bacteriocin trong 30 phut 6 nhiét
d6 100°C va sau d6 bi m4t hoat tinh khi xt 1y 6
121°C trong 15 phut. Xi & cs. (2018), nghién ctu
vé hoat tinh bacteriocin sinh ra béi ching
E. faecalis TG2 c6 hoat tinh én dinh khi xt 1y &
121°C trong 20 phit, sau 40 phut hoat tinh
gidm xuéng con 50%, hoat tinh bacteriocin cta
chiing nay c6 kha niang diéu nhiét khi xi ly 6
121°C trong 60 phit. Dua vao két qua thu dudc
trong nghién ctiu nay két hgp véi cac két qua da
dudc cong bd trude d6, c6 thé thay chit khang
khudn sinh ra bdi 04 ching vi khuén cé ban
chét 1a protein va c6 thé 1a bacteriocin duge st
dung trong nghién ctiu tiép theo.

3.3.2. X1t Iy bdi enzyme phan giai protein

Chat khang khuén sinh ra bdi 04 ching
Enterococcus tiép tuc dude xac dinh ban chat 1a
bacteriocin bang cach xu 1y véi cac enzyme c6
kha ning thuy phan protein nhu enzyme
proteinase K va enzyme trypsin. Két qua thi
nghiém cho thiy cdc mau sau khi xa ly véi
enzyme thuy phan protein déu bi mat hoat tinh
khang khuéin v6i cac ching vi sinh vat kiém
dinh Staphylococcus aureus va Aeromonas
jandaei. Qua d6, chat khang khuén sinh ra béi
ching ET04 c6 ban chit 1a protein, bi thuy phan
khi xt ly véi enzyme Proteinase K va trypsin
(Bang 3).

Nhiing dic diém nay tuong ty véi cac cong b
truéc day vé tac dong ciia enzyme thuy phan
protein dén hoat tinh bacteriocin ciia cac tac gia
nhu: nghién ctiu cta Toit & cs. (2000) vé
bacteriocin sinh ra bdi cac ching Enterococcus
phan lap ti& phan lgn, k&t qua cho thay
bacteriocin sinh ra béi cac chling nay bi mat hoat
tinh khi xi ly v6i enzyme proteinase K,
a-chymotrypsin, trypsin, pronase, papain va
pepsin. Nghién ctiu cia Ahmadova & cs. (2013)
vé vi khuén E. faecium AQT71 ciing chi ra ring
chit khang khuén sinh ra béi ching nay bi mat
hoan toan hoat tinh khi xt 1y véi cdc enzyme
thuy phan protein nhu protease X, pronase E,
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protease VII va chymotrypsin II. TU cac két qua
cua thi nghiém két hop véi cac két qua dude
nghién ctiu trude dé cho thay chit khang khuén
sinh ra béi cac chung Enterococcus trong nghién
ciu nay c6 ban chit 1a peptide/protein va la
bacteriocin. Chiing ET04 c¢6 kha ning sinh
bacteriocin va thé hién hoat tinh d6i khang vugt
troi hon so véi cac ching con lai, bacteriocin sinh
ra bdi ching nay thé hién hoat tinh khang khudn
ngay ca khi bi xt 1y 6 nhiét do cao dude tuyén
chon dé thuc hién cac nghién cttu tiép theo.

3.3. Pinh danh ching vi khuin c6 kha

nang sinh bacteriocin

Trong nghién c@u nay, ching ET04 c6 cac
d#c diém giéng véi chung vi khuén Enterococcus
nhu khuén lac hinh tron, bia nguyén, det, mau
tring sita. K&t qua quan sat dic diém hinh thai
t& bao bang kinh hién vi quang hoc & d6 phéng
dai 1000X cho thdy ching ET04 la vi khuén
Gram duong, t& bao c¢6 hinh cau (Hinh 3).

Pé dinh danh chinh xac chung vi khudn
nay, phuong phap sinh hoc phin ti dugc st
dung dua trén mtic d6 tuong déng cua doan gen
ma hoa 16S rRNA ctia chiing nay v6i cac ching
da dudc cong bo trén Genbank. DNA cua chiing
ET04 dugc tach chiét theo phuong phap mé ta
bdi Han & cs. (2018). Cap moi 27F va 1492R
duge st dung dé khuéch dai doan gen 16S
rRNA, két qua thu duge mét béng vach duy
nhit c¢6 kich thude khodng 1.500bp phu hop véi
kich thudc 1y thuyét khi nhan doan gen bing
cip moi nay. Két qua so sanh trinh tu va cay
phat sinh loai cho thdy ching ET04 c6 mtic do
tuong déng v6i chung vi khudn E. faecalis
P26-24 1a 99,46%, ndm cung nhanh vé6i ching
E. faecalis P26-24 v6i gia tri bootstrap 99%
(Hinh 4). Xét vé gi4 tri tin ciy va mtic dd tuong
déng cho thay ching ET04 va ching E. faecalis
P26-P24 1a gidng nhau. Ké&t hgp cac dac diém
sinh hoc va sinh hoc phan ti ¢6 thé thiy chung
ETO04 c6 quan hé ho hang gan giii véi E. faecalis
va dugce dit tén la E. faecalis ET04.

Bang 3. Anh hudng ctia enzyme phéin giai protein
dén hoat tinh ctia chit khang khuin ctua ching ET04

DPudng kinh vong khang khuén (mm)

Yéu t6 tac dong

Staphylococcus aureus

Aeromonas jandaei

Do chirng 21,67 + 0,47 14,16 £ 0,81
Proteinase K 0 0
Trypsin 0 0

Ghi chii: Péi chiing: Chat khang khuan khéng dugc xit 1y véi enzyme phan giai protein
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Hinh 3. Hinh thai khuin lac trén moi truong MRS agar (A);
hinh thai t&€ bao ¢ dé phong dai 1000X (B) cua chung ET04
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Chung E. faecalis ET04 trong nghién ciiu
nay cho thdy hiéu qua khang khuén thong qua
co ché san sinh hdp chit bacteriocin. Bacteiocin
dudc sinh ra bdi chung nay cho thay co ché hoat
dong 6n dinh 6 nhiét @6 cao phu hop véi diéu
kién san xuét ché pham sinh hoc phuc vu trong
nuoi tréng thuy san.

3.5. Anh huéng ctia pH dén hoat tinh
bacteriocin

Két qua thi nghiém cho thay, hoat tinh
khang khudn cta chung vi khudn 6n dinh &
pH 2,0-8,0. Trong d6 & pH = 2,0 hoat tinh khang
khudn d6i véi cae chung Staphylococcus aureus
va Aeromonas jandaei gidm so véi déi ching, cu
thé 1a giam 14n lugt 1a 23% va 25%. O pH = 10,0
hoat tinh khang khuén bi giam dang ké, giam

93
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50-66,6% so véi khi xti ly 6 pH tu 6,0-8,0 va
giam xudng 66,6-69,2% so véi doi chiing. Khi xti
1y bacteriocin 6 pH = 12,0 hoat tinh khang
khudn bi mat hoan toan, qua d6 cho thay
bacteriocin sinh téng hdp béi ching vi khudn
nay bi tic ché& hoat dong & pH cao (Bang 4).

Nhiéu bao cdo gin day da bao cado rang
hiu hét cac loai bacteriocin sinh ra béi
Enterococcus c¢6 kha ning hoat dong trong
pham vi pH réng. Toit & cs. (2000) da bao céao
vé bacteriocin sinh ra bdi chung E. faecium va
E. faecalis c6 hoat tinh khang khuén cao nhit
¢ pH = 7,0. Trong mdt nghién ciu tuong tu,
bactericoin duge sinh téng hop bdi chiung
E. faecium AQ71 cho thdy hoat tinh khang
khudn én dinh & dai pH tu 3,0 dén 10,0
(Ahmadova & cs., 2013).

93 Enterococcus durans strain NBRC 100479 (NR 113800.1)
98 { Enterococcus durans strain 880 (NR 036822.1)
Enterococcus hirae ATCC 9780 (NR 075022.1)
hk 492: Enterococeus hirae strain JCM 8729 (NR 113256 1)
a1 I: Enterococcus gilvus strain ATCC BAA-350 (NR 043793 1)
100 Enterococcus gifvus strain NBRC 100696 (NR 113332 1)

o I: Enterococcus asini strain NBRC 100681 (NR 113929.1)
98 Enterococcus asini strain ASZ (NR 029237.1)

Enterococcus moraviensis strain 330 (NR 0287594.1)
Enterococcus moraviensis strain NBRC 100710 (NR 113937.1)
Enterococcus faecalis strain P26-24 (KC113205.1)
ET04

Enterococcus olivae strain IGG16.11 (NR 125610.1)

Enterococcus eurekensis strain PC4B (NR 114649.1)
Enterococcus camelliae strain NBRC 101868 (NR 114016.1)

80 \_|: Enterococcus sulfureus ATCC 49903 (NR 115766.1)
100 Enterococcus sulfureus strain NCIMB 13117 (NR 119290.1)

Hinh 4. Cay phéan loai ctia chung Enterococcus faecalis ET04

Bang 4. Anh huéng ctia pH dén hoat tinh bacteriocin
san xuit béi chung Enterococcus faecalis ET04

Puwong kinh vong khang khuan (mm)

Gia tri pH
Staphylococcus aureus Aeromonas jandaei

Dbi chirng (pH = 6,5) 21,67 + 0,47 120,81
pH=2,0 16,67 + 0,58 9+0,72
pH=4,0 18,67 + 0,33 11 + 0,80
pH=6,0 21,67 + 0,46 14,16 + 0,81
pH=38,0 21,67 £ 0,29 10+ 0,79
pH=10,0 6,67 + 0,36 4+0,71

pH =12,0 0

Ghi chu: Déi chiing: Enterococcus faecalis ET04 duge nuéi cay trong méi truong MRS
dich thé 6 pH = 6,5; Két qua trung binh ctia ba Ian lip lai + SD.
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N w
o o
1 ]

Puéng kinh vong khéng khudn (mm)
—
o
1

o

T T T T T
MRS Y1 Y2 Y3 G1

G2 G3 N1 N2 N3

Thanh ph&n méi trirdng

Ghi chii: MRS: Méi truong MRS broth; Y1, Y2, Y3: MRS broth + 1%, 2%, 3% cao nAm men; G1, G2, G3: MRS
broth + 1%, 2%, 3% Glucose; N1, N2, N3: MRS broth + 1%, 2%, 3% NaCl.

Hinh 5. Anh huéng ctia thanh phin méi trudng
dén kha nang sinh bacteriocin ciia chung Enterococcus faecalis ET04

3.6. Anh huéng ctia thanh phin méi trudng
dén kha nang sinh bacteriocin cua chung
tuyén chon

Chung E. faecalis ET04 dugc nudi cay trén
moi trudng MRS ¢6 su thay déi néng do cac chat
theo ty 16 khac nhau nham xéac dinh diéu kién
mdi trudng nudi cdy t6i uu cho quéa trinh phat
trién va sinh chit khang khuan bacteriocin.

Két qua thi nghiém cho thady, thanh phan
moi truong c6 anh hudng rat 16n dén hoat tinh
bacteriocin sinh ra bdi chung E. faecalis ET04.
Hoat tinh khang khuén ting 54,8% khi nudi cay
trong méi trudsng MRS c6 b6 sung 3% cao nidm
men so v6i moi trudng c6 bs sung 1% cao ndm
men. Tuong tu nhu vay, khi nu6i trong moi
trudng c6 b6 sung 3% glucose hoat tinh khang
khuén tang 54,2% so v6i moéi trudng chia 1%.
Viéc b6 sung glucose va cao ndm men da cung
cdp ngudn nito, acid amin dé ching vi khuén
E. faecalis ET04 phat trién va ting kha ning
sinh téng hgp bacteriocin. Tuy nhién, khi bd
sung NaCl 1am giam hoat tinh khang khuén caa
bacteriocin. Piéu nay cho thay ham lugng NaCl
trong moéi trudng qua cao lam gidm qua trinh
phat trién cta ching nay, din dén hoat tinh
bacteriocin giam 30,8% khi b8 sung 3% NaCl so
v6i moi trusng c6 bé sung 1% NaCl (Hinh 5).
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Trong nghién ctu nay, chung Enterococcus
faecalis ET04 thé hién hoat tinh khang khuén
manh théng qua co ché san xuat hgp chat
bacteriocin véi dudng kinh vong vé khuén
14,16 + 0,81 dén 21,67 + 0,47mm. Bacteriocin do
ching nay sinh ra cho thay kha ning tc ché
sinh truéng d6i véi hai ching vi sinh vat kiém
dinh Staphylococcus aureus va Aeromonas
jandaei. Hoat tinh bacteriocin 6n dinh & diéu
kién nhiét d6 cao 1a 121°C trong 15 phut va c6
phé pH rong. Pong thdi, nghién ctu ciing xac
dinh diéu kién moi trudng MRS c¢é bé sung 3%
glucose va cao ndm men la thich hgp nhat cho
kha ning san xuit bacteriocin ctia ching nay.
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