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TOM TAT

Bacteriocin dang dugc str dung rong rai trong cong nghiép nhu 1a tac nhan bao quan sinh hoc.
Nghién ctru nay dugc thuc hién nham khéo sat hoat tinh C}ia bacteriocin san sinh bdi vi khuan lactic
(LAB) dugc phan lap tr mam cé ro Hu€ nhu mot hoat chat khang vi khuén Vibrio spp. trén c4. Kha
nang khang khuan cua bacteriocin v6i 2 chung vi khuan Vibrio alginiliticus YH18 va Vibrio fluvialis
YH6 duoc thuc hién bang phuong phap duc 16 thach dia trén moi truong MRS. K&t qua cua nghién ctru
ndy cho thay bacteriocin dugc san sinh boi chung vi khuan R3 ¢6 kha nang khang V. fluvialis YH6 va
V. alginiliticus YH18 cao nhat v6i duong kinh vong khang khuén lan Iugt 1a 27,0 + 2,2 mm va 20,0 +
1,3 mm. Trong khi ching R16 cho két qua dudng kinh vong khang khuan thap nhat 8,0 £ 1,2 mm doi
vei V. alginolyticus YH18. Két qua cua nghién ciru nay cho thiy ba chiing vi khuan R3, R4 va R16 ¢6
tiém ning san sinh bacteriocin khang véi vi khuan gay bénh V. alginolyticus YH18 va V. fluvialis YH6.

Ca ba chiing R3, R4 va R16 dugc xac dinh 1a Lactobacillus fermentum bang phwong phap dinh danh
MALDI-TOF MS.

Tir khod: Bacteriocin, Nudi trong thuy san, Vi khuan lactic
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ABSTRACT
Bacteriocin has been used widely in industry as a bio-preservative and an antimicrobial agent.
The objective of the present study was to investigate the activity of bacteriocin produced by lactic acid
bacteria (LAB) isolated from the fermented pinspotted spinefoot fish sauce of Hue as an antimicrobial
of Vibrio infection in fish. The antimicrobial activity of bacteriocin against Vibrio alginiliticus YH18
and V. fluvialis YH6 were carried out by agar well difusion method on MRS medium. Results of this
study showed that bacteriocins produced by the bacterial isolate R3 indicated the highest bacteriocin
activity against V. fluvialis YH6 and V. alginiliticus YH18 at the diameter inhibition zone of 27,0 £ 2,2
mm and 20,0 + 1,3 mm, respectively. While isolate R16 indicated the lowest diameter inhibition zone
of 8,0 + 1,2 mm with V. alginolyticus YH18. Results of this study showed that bacterial isolates R3, R4
and R16 have the potential to produce bacteriocins that inhibit the pathogen bacteria V. alginolyticus
YH18 and V. fluvialis YH6. The bacterial isolates R3, R4 va R16 were indicated as Lactobacillus
fermentum by MALDI-TOF MS identification method.
Keywords: Aquaculture, Bacteriocin, Lactic acid bacteria
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1. MO PAU

Nubi trong thuy san (NTTS) dong vai
trd quan trong trong nganh san xuét protein
dong vat lam thirc an cho con nguoi. Dén
ndm 2030, NTTS du kién s& chiu trach
nhiém san xuat khoang 109 triéu tin cho
muc dich tiéu dung ctia con nguoi SO Voi
muc du doan 1 74 tridu tin tir danh bat thuy
san. Tuy nhién, thach thic [6n nhét cho su
phét trién bén viing ciia nganh NTTS trén
toan thé gigi la dich bénh. Trong do6, vi
khuan duogc cho 1a tAc nhan gay bénh chinh
trén cac d6i twong nudi thuy san
(Senthamarai va cs., 2023).

M3im ca ro 1a dac san va 1a san pham
Ién men truyén théng caa Hué duoc st dung
phd bién trong 4m thuc Hué. Nguyén liéu
lam mém la ca Kinh (Siganus fuscescens)
nhé dwoc thu vét tir ving dam pha va cira
song.

Vi khuan lactic phan bd rong rai
trong nhiéu mdi truong khac nhau, trong do
phé bién nhét 13 cic san pham 1én men.
Chung dugc Gng dung nhiéu trong ché bién
thtrc an gia suc, ché bién sira, 1én men thuc
pham, duoc phdm va trong bao quan thuc
phém nho vao kha nang tao ra acid lactic,
hydrogen peroxide, diacetyl va bacteriocin
(Hertzberger va cs., 2014; Anijana va
Tiwari, 2022).

_ Bacteriocin la cac peptide khang
khuén hoat dong nhu hop chét khang khuan
chong lai cac tac nhan gay bénh 1a vi khuan
(Anijana  va Tiwari, 2022). Theo
Hernandez-Gonzalez va cs.  (2021),
bacteriocin c6 kha nang khang khuan phd
rong d6i v6i ca hai loai vi khuian Gram
duong va Gram am nhu Salmonella sp.,
Pseudomonas sp., Aeromonas sp. va Vibrio
Sp., 1a cdc tac nhan gy bénh pho bién trén
cac dbi twgng nudi trong thuy san.
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Uu diém cua bacteriocin 1a khéng
gy doc, chiu nhiét tbt, co thé duy tri hoat
déng trong moi trubrng acid va tham chi c6
thé anh huong dén ciu tric khang thude tu
nhién nhu mang sinh hoc cia vi khuan,
mang lai tiém nang st dung nhu céac tac
nhan khang khuan thay thé cho viéc str dung
khang sinh trong NTTS (Lv va cs., 2017,
Feliatra va cs., 2018, Pereirava cs., 2022).

Khang sinh 12 hoa chat dang duoc sir
dung phd bién nhéat trong NTTS nhim
phong hodc tri bénh nhiém khuan. Cung voi
Trung Quéc, Viét Nam dang din dau khu
vuc chau A vé viée sir dung khang sinh
trong NTTS. Nhiéu nghién ctru d cho thy
rui ro moi truong va stc khoé co li€n quan
truc tiép dén viéc st dung khang sinh nhu
an toan thuc pham, du lugng khang sinh ton
du trong méi trudng nudc va trong cac san
pham nudi trong thuy san, tao ra cac ching
vi khuan khang khang sinh...(Lulijwa va
cs., 2020). Cac giai phap thay thé viéc sir
dung khang sinh, than thién véi méi truong
va an toan voi nguoi tiéu dung dang la
nhirng hudng tiép can mai dang duoc nhiéu
nha khoa hoc quan tam hién nay.

Maic du bacteriocin dang dugc ung
dung nhiéu trong nong nghiép, thuyc pham
va y hoc nhung cac nghién ctru va tng dung
clia bacteriocin trong NTTS van con nhiéu
han ché (Chen va cs., 2024). Nghién ciru
nay dugc thyc hién nham khao sat hoat tinh
khéang Vibrio spp. béi bacteriocin dugce san
sinh tir cac ching vi khuan lactic phan lap
duogc tir mam ca ro Hué. Pay ciling 1 nghién
ctru dau tién khao sat hoat tinh bacteriocin
ctia vi khuan lactic phan lap tir mam ca ro
Hué.

Nguyén Thi Xuan Hdng va cs.
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2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Ngudn gbc va phwong phap phan lip
vi khuén lactic

Nguyén liéu va phwong phap phan
Idp vi khudn lactic

Mim ca ro Hué duoc st dung dé
phan 1ap vi khuan lactic 13 san pham lén
men truyén thong dugc san xuit & quy mo
néng ho va mau duoc mua ng?iu nhién tai ho
ba Mung ¢ huyén Phu Vang, tinh Thira
Thién Hué.

Vi khuén lactic dugc phan lap theo
phuong phéap cua Cho va Do (2006) vai mot
s6 thay ddi, cy thé rira qua mau voi nuéc
mudbi sinh 1y v6 tring sau d6 miu dugc dong
nhét bang cbi chay sir vo tring. Sir dung
nuée mudi sinh 1y dé 1am lodng mau, tiép
theo cdy trang 50 pL dich mau trén dia
thach  deMan-Rogosa-Sharp  (MRS),
Himedia, An D¢, u ¢ 28°C trong 24 va 48
gid. Cac chang vi khuan dugc chon loc dé
lam céc thi nghiém 1a nhirng chung vi khuan
c6 té bao hinh que hoic cau, Gram duong,
khdng cé kha nang di dong, c6 kha nang lam
tan CaCOs, phan tng oxydase va catalase
am tinh.

Nguon gac vi khudn kiém dinh

Hai ching vi khuan kiém dinh sir
dung trong nghién cau nay la V.
alginolyticus YH18 va V. fluvialis YH6
dugc phan lap tir ca Hong my bi bénh 16 loét
va luu gitr tai phong thi nghiém B6 mén
Bénh hoc thuy san, Khoa Thuy san, Truong
Pai hoc Nong Lam, Pai hoc Hué.

2.2. Khao sat hoat tinh khang Vibrio spp.
béi bacteriocin caa cac chiing vi khuin
lactic phan lap dwgc

Céc ching vi khuan lactic phan lap
dugc nudi tang sinh khdi trong cac 6ng
falcon v6 trung c6 chira 10mL mdi truong
MRS, 1 & 30°C trong 24 gio. Dich ndi thu
dugc sau khi ly tAm huyén pht vi khuan &
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8.000 vong trong 15 phat ¢ 4°C s€ duogc
diéu chinh pH bang NaOH 1 N dé dat gia tri
pH =6,5.

Hoat tinh bacteriocin cta cac ching
vi khuén lactic dugc kiém tra bang phuong
phap duc 15 thach dia. Hai chung vi khuan
V. alginolyticus YH18 va V. fluvialis YH6
dugc nudi ting sinh trong dng falcon vo
trung chtta 10mL méi truong TSB & 30°C
trong 24 gio. 100uL huyén phu vi khuan &
mat d6 108 cfu/mL ctua mdi chung duogc trai
déu trén dia thach TSA, d¢ kho dia & nhiét
d6 phong rdi sau d6 duc 16 c6 duong kinh 6
mm bang dng inox vo tring.

HUt 20 pL dich ndi cua cac chung vi
khuén lactic phan 1ap duogc vao cac 16 khac
nhau trén dia thach. Gilr dia thach & 4°C
trong 3-5 gio, sau d6 u ¢ 30°C trong 24 gio.
Kiém tra duong kinh vong khang khuén sau
24 gid. Muc do khang vi sinh vat kiém dinh
clia cac chung vi khuén lactic dugc danh gia
theo phuong phap cuia Faikoh va cs. (2014).
Mbi nghiém thirc thi nghiém dugc lap lai
bdn lan.

2.3. Pinh danh vi khuin lactic bang
phuwong phap MALDI-TOF MS

Cac mau vi khuan dugc gui dinh
danh tai Lab vi sinh, Khoa ky thuat sinh
hoc, Truong Pai hoc Ghent, Vuong qudc
Bi.

Chuan bi mau: Ly tdm dich nuéi cy
té bao vi khuan lactic qua dém & 8.000
vong/phat trong 15 phit & 4°C, té bao thu
duogc duoc ria lan luot vai 300 uL Q water
va 900 pL con tuyét ddi. Tai huyén phu té
bao thu duoc trong 50 L acid formic 70%
va 50 pL acetonitrile. Sau do, ly tam 13.000
vong/phit & 4 °C trong 3 phut dé thu dich
ndi protein. Hit 1 uL dich ndi protein cua
cac chang vi khuén lactic vao cac diém trén
dia MALDI (AB Sciex, Netherlands). Dé
kho dia & nhiét do6 phong rdi hat 1 pL dung
dich acid a-cyano-4-hydroxycinnamic (o-
CHCA\) 0,5% vao cac diém trén dia va tiép
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tuc dé khd & nhiét do phong. Mdi nghiém
thirc thi nghiém duoc lap lai it nhat hai lan.

Phan tich mau bang hé théng MALDI
TOF/TOF™ Analyzer (Applied
Biosystems, Framigham, MA, USA). S
liéu thu duoc sau d6 dugc xir ly bang phan
mém Data Explorer (Applied Biosystem) va
hé théng Bionumerics (Doan va cs., 2012).
2.3.Xir ly sb ligu

Puong kinh vong khang khuan cia
cac ching vi khuan lactic dugc xir 1y théng
ké theo phuong phap phan tich phuong sai
mot nhan t6 one-way ANOVA, st dung

kiém dinh Tukey, v6i do tin cdy 95% bang
phan mém SPSS 20.0.
3. KET QUA VA THAO LUAN
3.3.Két qua phan lap vi khuan

Chung t61 phan 1ap dugce 6 ching vi
khuan lactic tir mau mim cé ro va dugc ky
hi¢ulaR1,R2,R3, R4, R5 vaR16 (Hinh 1).
Khuin lac cua cac ching vi khudn nay c6
dang hinh tron, mau tra‘ing hodc tra"mg duc.
Té bao co6 dang hinh que (5/6 ching) va
hinh ciu (chi 1 chung R5), tit ca 6 ching vi
khuan phén 1ap dugc déu 1a vi khuan Gram
duong va c6 kha nang lam tan CaCOs (Bang
1).

Hinh 1. Dic diém té bao (X40) cta chung vi khudn R1 (A) va R3 (B)
Bing 1. Cac chi tiéu hinh thai, sinh 1y va sinh hoa ctia cac chung vi khudn phan lap dugc

, Hinh thai Chi tiéu sinh Iy Chi tiéu sinh hoa
Chiing - —
vi Kich Kha nang Hinh dan, Nhuém
Khudn Hinh dang thudc lam tan < kh 'émg G:;m Oxidase Catalase
(mm) CaCOs Vi
R1 Troan loi 1,0-1,5 + Hinh que + - -
trang

Rz Jronli 500 4 Hinh que " ] ]
trang duc

R3 'I;ron loi 1,5-2,0 + Hinh que + - -
trang duc
Tron 15i .

R4 tréing 1,5-25 + Hinh que + - -
Tron 15i NP

R5 tréng dyc 1,0-1,5 + Hinh cau + - -

rie Lonloi 450 + Hinh que + - -
trang duc

(+): duong tinh
(-): &m tinh
4666 Nguyén Thi Xuén Hong Va cs.
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Két qua ciia nghién ciru nay cho thy
5/6 dong vi khuan phan 1ap dugc c6 té bao
hinh que, chi mgt ching R5 c6 té bao hinh
cau, ca 6 chung vi khuan déu co té bao bét
mau tim (Gram duong), khong c6 kha nang
tao bao tir, phan ing oxydase, catalase am
tinh va khong c6 kha ning di dong. Két qua
vé hinh thai té bao va dic diém sinh 1y, sinh
hoa cua 6 ching vi khuén phén lap duoc
trong nghién ctru nay déu mang nhitng dic
diém dic trung dién hinh cta vi khuan lactic
va phu hop voi md td cia Ponce va cs.
(2008), Chi va cs. (2021), Hong va cs.
(2022) khi nghién ctru va phan lap vi khuan
lactic tir thyc phidm 1én men va rau xanh.
Két qua cua cac nghién ciru nay cho thay vi
khuén lactic 14 cac ching vi khuan c6 té bao
hinh que hoac hinh ciu, Gram duong,
khong ¢6 kha nang di dong va tao bao tir,
am tinh véi phan ing oxydase va catalase.

Ao AT Y R

.

Dua vao két qua vé dic diém hinh
thai cua té bao va dic diém sinh hoa (Hinh
1 va Bang 1) va huéng dan phan loai ctia
Axelsson (2004), cac ching vi khuin
R1,R2, R3, R4, RS va R16 ban dau duoc
xac dinh 1a vi khuan lactic.

3.2. Khao sat hoat tinh bacteriocin

Vi khuén lactic dong vai tro quan
trong trong qua trinh 1én men thuc pham.
San pham cubi cung cua qua trinh 1én men
lactic ngoai acid lactic, H202 con c6 su co
mat cua bacteriocin, mt peptid khang
khudn hoat dong nhu cac hop chit khang
khuén chdng lai vi khuén gy bénh (Ahmad
va cs., 2017; Chen va cs., 2024).

Két qua dbi khang dbi voi V.
alginolyticus YH18 va V. fluvialis YH6 boi
bacteriocin dugc thé hién qua Hinh 2 va
Bang 3.

Hinh 2. Hoat tinh khang khuén ctia cac chung R3, R4 va R16 ddi voi

(A) V. alginolyticus YH18 va (B) V. fluvialis YH6

https://tapchidhnlhue.vn
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Bdng 2. Buong kinh vong khang khuan cua cac ching vi khuan lactic phan lap duge di voi
V. alginolyticus YH18 va V. fluvialis YH6

DPuong kinh vong khang khuan (mm)

Chung vi
khuan v a'g(igollé’“c“s Mitc d6 khang V. fluvialis YH6 Mt do khang
R1 04 Khong khang 0 Khéng khang
R2 0d Khong khang 0 Khéng khang
R3 20,0+£1,32 Manh 27,0+ 2,22 Manh
R4 12,0+ 1,6° Trung binh 240+1,7° Manh
R5 ¢ Khong khang ¢ Khong khang
R16 8,0+ 1,2¢ Trung binh 19,0+ 1,7¢ Manh
» Két qud la gid tri trung binh cua 4 lan lap lai + do léch chuan.
a,b,c,

cdc ki tw khac nhau trong cung mot cot thé hién sy khdc biét ¢6 ¥y nghia vé mt théng ké voi

do tin cdy 95%

Két qua thir nghiém cua 6 chung vi
khuan lactic phan 1ap dugc tir mdm ca ro véi
2 chung vi khuén Vibrio spp. gay bénh trén
c4 Hong my cho thay c6 3 ching vi khudn
lactic c6 kha nang sinh bacteriocin la ching
R3, R4 va R16 va 3 chung vi khuan khong
¢ kha nang sinh bacteriocin 1a R1, R2 va
R5. Ba chung vi khuan R3, R4 va R16
khang véi ca hai ching V. alginolyticus
YH18 va V. fluvialis YH6 va c6 duong kinh
vong khang khuén trung binh tir 8,0 - 27,0
mm. Két qua danh gid mirc d6 khang khuan
theo Faikoh va cs. (2014) cho thay R3 co
mic 40 khang manh nhit véi V.
alginolyticus YH18 véi duong kinh vong
khang khuan 14 20,0 + 1,3 mm va 3 ching
vi khuan R3, R4 va R16 déu cho két qua
khang manh vai V. fluvialis YH6 v&i duong
kinh vong khang khuén lan luot 1a 27,0 +
22mm; 24,0+ 1,7 mmva19,0+1,7 mm.

Két qua cia nghién ciru nay kha
tuong dong véi két qua nghién ciru cua Chi
va cs. (2021) khi khao sat kha nang khang
khuan cua bacteriocin dugc san sinh bai cac
ching vi khuan khuan lactic Pediococcus
pentosaceus va Weissella
paramesenteroides phéan lap tor nem chua
dbi véi 4 chung vi sinh vat chi thi Ia
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Escherichia coli ATCC 25922, Salmonella
enterica  ATCC 13076, Staphylococcus
aureus ATCC 6538 va Bacullus cereus
ATCC 25924,

R4t nhiéu loai bacteriocin da dugc
phan 1ap tir LAB va dugc mo ta trong nhiéu
ngudn dit liéu khac nhau. Ching khéc nhau
v& mit cAu trac, dic diém, co ché hoat dong,
tinh chét hoa sinh, phé hoat dong va thu thé
té bao dich (Hammami va cs., 2007; Kassaa
va cs., 2019). Bacteriocin dugc san sinh boi
vi khuan Gram dwong dugc phan thanh 3
16p: 16p 1: lantibiotics; 16p 2: non-
lantibiotics va 16p 3: bacteriolysins dua vao
dic diém hoa sinh, di truyén hodc su c¢6 mit
cua lién két disulfide hodc monosulfide,
trong luwong phan tir, kha nang chiu nhiét, su
on dinh cua enzyme thuy phan, co hodc
khong cua viéc diéu chinh hau dich mi cua
amino acid va hoat tinh khang khuan
(Ahmad va cs., 2017).

Co ché hoat ddng cuia bacteriocin phu
thudc vao ciu trac so cap cua chiing. Mot s6
c6 thé tac dong truc tiép 1én mang té bao, tir
do6 giai phong cac hop chét quan trong dé
thuy phan vi khun gy bénh, mot s6 khac
c¢6 thé xam nhap thong qua cac thu thé dic
biét trén mang té bao dich va gy anh huong

Nguyén Thi Xuan Hdng va cs.
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dén biéu hién gene va qua trinh sinh tong
hop protein cta vi khuan gay bénh. Vi du:
bacteriocin lantibiotic (Lop 1) c¢6 co ché
hoat dong kép. Chiing trc ché qua trinh sinh
tong hop mang té bao cua vi khuan thong
qua viéc lién két vai lipid 11, chat mang cuia
peptidoglycan di tir t& bao chat dén thanh té
bao tir d6 1am anh huong dén kha ning séng
ctia té bao vi khuan. Ngoai ra, lantibiotic co
thé str dung lipid IT nhu mot phan tir gan két
dé bat dau qua trinh chén mang va hinh
thanh 16 trén mang té bao dé tiéu diét vi
khuan gdy bénh (Cotter va cs., 2013). Cac
cAu truc khac nhau cua bacteriocin di tao
nén cac phuong thirc hoat dong khac nhau
clia bacteriocin ciing nhu sy da dang vé co
ché tuong tac giita bacteriocin véi cac thu
thé t& bao dich (cac chung vi khudn giy
bénh) khac nhau c6 thé 1a nguyén nhan dan
dén céac két qua khang khuan khac nhau cua
bacteriocin dbi véi V. alginolyticus YH18
va V. fluvialis YH6 trong nghién ctru nay.

ﬂ-!%
7]

0| g

Teg

Hinh 3. Két qua phd MALDI-TOF MS clia mdt s6 chiing vi khuén lactic phan lap dugc
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DOI: 10.46826/huaf-jasat.vOn1y2025.1192

Két qua nghién ciru cua Feliatra va
cs. (2018) va Chi va cs. (2021) ciing cho
thay hiéu lyc khang khuéan ctia bacteriocin
phu thudéc vao ching LAB san sinh
bacteriocin ciing nhu su tuong tac gilia
bacteriocin véi cac chung vi sinh vat chi thi
khac nhau.

3.3. Pinh danh vi khuén lactic

Tir két qua khang khuan d6i véi V.
alginolyticus YH18 va V. fluvialis YH6, 3
ching vi khuan R3, R4 va R16 dugc chon
dé dinh danh bang phuong phap MALDI-
TOF MS. Két qua dinh danh cho thiy ca ba
ching R3, R4 va R16 ¢ khdi phd protein
tuong dong nhau (Hinh 3). Ddi chiéu két
qua thu dugc véi ngan hang luu trir dir li€u
cho két qua ba ching R3 (R-46513), R4 (R-
46502) va R16 (R-46529) déu thudc loai

Lactobacillus fermentum.

R-46524 . fermentum
R-46525 . fermentum
R-46513 . fermentum
R-46515 . fermentum
R-46528 . fermentum
R-46532 . fermentum
R-46631 . fermentum
R-46503 . fermentum
R-46509 . fermentum
R-46502 . fermentum
R-46508 . fermentum
R-46507 . fermentum
R-46510 . fermentum
R-46522 . fermentum
R-46523 . fermentum
R-46506 . fermentum
R-46529 . fermentum
R-46527 . fermentum
R-46530 . fermentum
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4. KET LUAN

Trong nghién cuu nay, 6 chung vi
khuén lactic dugc phan 1ap tir mam ca 1o
Hué duoc ki hi¢u 1a R1, R2, R3, R4, RS va
R16. Trong d6, 3 chung vi khuén R3, R4 va
R16 c6 kha ning sinh bacteriocin va dbi
khang vdi hai ching V. alginolyticus YH18
va V. fluvialis YH6. Trong d6, R3 la chung
vi khuan c6 tinh dbi khang manh véi V.
alginolyticus YH18 va V. fluvialis YH6 v&i
dudng kinh vong khang khuan lan luot 1a
20,0 + 1,3 mm va 27,0 = 2,2 mm. Két qua
dinh danh MALDI-TOF MS cho thay ca 3
chung vi khuan R3, R4 va R16 va déu thuc
loai L. fermentum.

Két qua ciia nghién ctru nay 1a khao
sat ban d4u vé kha ning sinh bacteriocin ctia
cac ching vi khuan lactic va hoat tinh khang
Vibrio spp. gdy bénh trén ca Hong my trong
diéu kién in vitro. Can c6 nhirng nghién ctru
day du hon va thtr nghiém in vivo dé c6 thé
danh gia chinh xac kha nang tUng dung
bacteriocin ctia 3 ching vi khuén lactic R3,
R4 va R16 trong NTTS.
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