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TOM TAT

Bacteriocin 1a cac peptide hodc protein dwoc tbng hop tir riboxom cta vi khuén, cé kha ndng trc ché cac vi
khudn lién quan chat ché hoac khong lién quan véi chiing vi khuén sén xuét. Vi déc tinh c6 ngudn géc tw nhién, da
dang I&n vé cAu trac, chirc ndng va bén nhiét, bacteriocin tré thanh mat trong nhung vii khi gidp chdng lai vi sinh vat.
R4t nhiéu nghlen ctru str dung bacteriocin nhu mét chat bao quan an toan, cé ngudn gdc sinh hoc trong nganh cong
nghé thwe phdm hay nhw mét tac nhan phong trir sinh hoc trong néng nghiép. Bacteriocin ciing dwgc chirng minh 13
mot huéng di trién vong trong liéu phap tri b&nh nhiém tring va ung thu & nguwdi, 1a (’ng ck vién tiém néng thay thé
cac chét khang sinh d& phong trir nhém vi khudn da khang thuéc. Tuy nhién, cho dén nay cac nghién ctvu (rng dung
cac bacteriocin chi yéu trong didu kién phc‘mg thi nghiém va tap trung vao nhom bacteriocin do vi khudn Gram
dwong san xuét. Trong bai viét nay, chuing t8i tdng quat sw phan loai va hoat tinh khang khuan ctia bacteriocin, dong
thoi thao luan cac thanh twu va tiém ndng ng dung clia bacteriocin trong bao quan thwe pham, trong Iinh virc néng
nghiép va y t&. K&t qua cla nghién clru nay da cung cap cac thong tin tbng quat vé bacteriocin, tir d6 dinh hwdng
nghién clru (rng dung bacteriocin & Viét Nam.

T khod: Bacteriocin, bao quan thwe phdm, ndng nghiép, probiotic, y té.

Review: Bacteriocins - Classification, Antibacterial Activities and Applications

ABSTRACT

Bacteriocins produced by bacteria are ribosomally synthesized peptides or proteins with antimicrobial activity that
either kill or inhibit the growth of closely-related or non-related bacterial strains. Bacteriocins appear to be a weapon
against microorganisms due to their specific properties of natural origin, high structural and functional diversity and heat
stability. Recent studies have identified bacteriocins for application in food technology as natural bio-preservatives or in
agriculture as biological control agents. Bacteriocins also present a potential approach for the treatment of pathogenic
microbial infections and cancer diseases in humans and a promising alternative for replacing conventional antibiotics to
treat multidrug-resistant bacteria. However, the majority of application-oriented studies were mainly conducted in
laboratory conditions and focused on bacteriocins from Gram-positive bacteria. In this review, we summarized the
classification and antibacterial activities of bacteriocins as well as discussed current achievements and potential
applications of bacteriocins in the food preservation and in agricultural and pharmaceutical fields. Our paper provides an
overview of bacteriocins, thus, orients the application of bacteriocins in Vietnam.

Keywords: Agriculture, bacteriocins, food preservation, pharmaceutics, probiotic.

bacteriocin duge vi khuén sinh téng hgp khi gép
cac bat loi vé diéu kién séng hodc khi bi canh

1. GIOI THIEU CHUNG VE BACTERIOCIN

Trong tu nhién, dong vat, thuc vat, con
trung va vi khudn tao ra rat nhiéu céc chat
khang khuén nhu hydrogen peroxide, axit béo,
axit htiu cd, khang sinh va bacteriocin. Cac hgp
chat khang khuédn c6é ban chit 1a peptide hay
protein do vi khudn san xuét ra dudc goi la
bacteriocin (Yang & cs., 2014). Trén thuc t€,

tranh ngudn thtc an va khong gian séng bdi cac
vi sinh vat khéac trong ciing § sinh thai (Desriac
& cs., 2010). Bacteriocin dugc chtiing vi khuédn
san xudt st dung nhu moét vt khi phong thu dé
tiéu diét cac vi khuén c6 lién quan chéit ché va
ca cac vi khudn khong lién quan (Yang & cs.,
2014) (Hinh 1).
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Ghi chi: Bacteriocin la cdc phan ti peptide hodc protein duge sinh téng hop & riboxom. Sau khi dugc tao ra bdi
vi khuan san xuét, bacteriocin c6 thé két hop vdi cdc thu thé tuong tng trén bé mét té bao cia céc vi khudn muc

tiéu. Bacteriocin hoat dong béng céch tao cdc 16 thing lam thay déi tinh thdm cia mang té€ bao hodc nhu mét
loai nuclease phan giai axit nucleic hodc nhu enzyme peptidoglycanase lam suy yéu thanh té bao.

Nguén: Yang & cs. (2014).

Hinh 1. Bacteriocin - vii khi phong thu tv nhién cta vi khuin

Lich st nghién ctiu ctia bacteriocin bat dau
t ndm 1925 véi kham pha ciua Gratia vé mot
hop chét do vi khudn Escherichia coli chiing V
san xudt c6 kha ning tc ché mot chung vi
khuén E. coli khac (Gratia, 1925). Hgp chat nay
sau d6 dugc dat tén la colicin V. Tuy nhién, mai
dén ndm 1953, sau khi rat nhiéu hop chat tuong
tu nhu colicin dugec tim thay, thuat ngi
“bacteriocin” mdi dugc dé xuat bdi Jacob nhim
phan biét chat “khang khudn phé hep c¢6 ban
chat peptide” va cac hgp chat khang sinh
(Simons & cs., 2020). Dinh nghia vé bacteriocin
& thoi diém nay chua yéu dua trén cac dic tinh
ctia colicin, 1a cac chét peptide, c6 pho hoat dong
rét hep, chi tiéu diét cac vi khudn c6 méi quan
hé gan véi chung san xuit (Jack & cs., 1995).
Déng thdi, trong nhiing niam 1950s va 1960s,
cdc bacteriocin dudc nghién ctu cha yé&u cé
ngudn géc tit nhém vi khudn Gram am. Tagg &
cs. (1976) 1a nhém nghién cu tién phong trong
viéc tim ki€m cac bacteriocin cta vi khuén
Gram duong cling nhu dua ra dinh nghia lai vé
bacteriocin. Theo d6, tdt ca cac protein va
peptide do vi khudn tao ra c6 kha ning diét
khudn déu dugc goi 1a bacteriocin (Tagg & cs.,
1976). K& tit d6 dén nay, da c6 mot s6 luong 16n
cac bacteriocin dugc xac dinh. Phan 16n
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bacteriocin duge tong hgp béi vi khuédn Gram
duong, tap trung & cac chi Bacillus va vi khuén
lactic, mot s6 luong bacteriocin nhé hon dude
thu nhan tit vi khudn Gram am, cht yéu thudc
cac chi Escherichia, Pseudomonas, Klebsiella
(Simons & cs., 2020).

Mang dic tinh khang khudn nhung lai
khoéng gay doc cho ngudi va khong anh hudng
x4u dén moi trudng md ra tiém nang ting dung
rat 16n cua bacteriocin trong nhiéu linh vuc.
Bacteriocin dudc nghién ctiu st dung lam chat
bao quan sinh hoc trong cong nghiép thuc phdm
(Abbasiliasi & cs., 2017) hoic chat b sung tang
trudng dong vat, thuc vat hay cac ché pham
sinh  hoc (probiotic) trong noéong nghiép
(Hernandez-Gonzalez & cs., 2021; Nazari &
Smith, 2020). Trong linh vuc y té&, bacteriocin
dang dugc tap trung nghién ctu tht nghiém
trong liéu phap diéu tri bénh nhiém trung va
ung thu (Yang & cs., 2014).

Bai téng quan nay sé trinh bay su phan loai
va hoat tinh khang khuén cta cac bacteriocin
sinh téng hop bdi vi khuidn Gram duong va
Gram am, déng thdi cung cip cac théng tin vé
thanh tuu hién nay va kha néng ting dung trong
bao quan thuc phadm, néng nghiép va y té.
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2. PHAN LOAI BACTERIOCIN

Theo co s6 dii liéu vé bacteriocin
(BACTIBASE) c6 khoang gan 280 bacteriocin da
dugc xac dinh (http://bactibase.hammamilab.org).
Do s6 lugng cac bacteriocin 1a rat 16n va cé su
trung 14p vé cdu truc, chic ning va dac diém di
truyén, viéc phan loai bacteriocin 14 khong don
gian. Hé thong phan loai bacteriocin dé xuat béi
Co s6 dii liéu vé cac hop chat peptide khang
khudn (Antimicrobial Peptide Database, APD3)
1a mot trong sd cac hé théong phan loai
bacteriocin dudc chdp nhan rong rai hién nay.
APD3 phan loai bacteriocin dua trén vi khudn
san xudt, kich thudc, thanh phén, cdu tric, dic
diém bién d6i sau dich ma va co ché hoat dong
cua bacteriocin (Simons & cs., 2020).

2.1. Bacteriocin téng hgp béi vi khuin
Gram duong

Bacteriocin do vi khudn Gram duong sinh
tong hop dudec phan thanh 4 nhém chinh
(Simons & cs., 2020) (Hinh 2).

Nhom I, con goi 1a lantibiotic, gdm cac phan
ti peptide c6 khoi lugng < 5kDa va trai qua su
bién d6i sau dich ma. Pic diém chung cta cac
bacteriocin nhém nay la chéa cac axit amin (a.a)
hiém nhu lanthionine va 3-methyllanthionine,
¢6 cdu tric nhiéu vong xodn, rat bén véi nhiét,
pH va cac enzyme thuy phan protein. Cac a.a
hi€m 14 san phidm cta qua trinh bién d6i sau
dich ma bao gém qua trinh hydrate hoa va su
tao vong cua modt s6 a.a dic thu. Lantibiotic
thudng c6 tac dong véi nhém vi khudn Gram
duong va cac vi sinh vat giy bénh trong thuc
phédm (Savadogo & cs., 2006). Bacteriocin nhém
I dugc chia thanh hai nhém phu. Nhém phu Ia
gdm cac bacteriocin mang dién tich duong va
thudng gay tac dong lén vi khuén muc tiéu bing
cach tao cac 16 nho trén mang t& bao. Dai dién
dién hinh cho nhém phu Ia 14 nisin, epidermin,
gallidermin. Nhém phu Ib gbm cac bacteriocin
tich dién Am, c6 cdu tric hinh ciu va tc ché vi
khuin muc tiéu bing cich bat hoat cac enzyme
quan trong cua chung. Lacticin 481, cytolysin,
salivaricin la cac bacteriocin nhém Ib
(Bierbaum & Sahl, 2009).

Nhém II, duge goi 14 non-lantibiotic, gém
cic phan tu peptide c6 khéi lugng < 10kDa,
khéng chtia lanthionine va thudng khéng trai
qua su bién d6i sau dich ma. Cac non-lantibiotic
thudng bén véi nhiét do va hoat déng tc ché vi
khuén béng cich pha v& tinh nguyén ven hoic
tao cac 16 thung trén mang t& bao. Bacteriocin
nhém IT duge phén thanh 4 nhém phu. Nhéom
phu Ila gom cac bacteriocin c¢6 cdu tric dang
thng, c6 cdu ndi disulfide va thuong tac dong
lén nhém vi khuén Listeria, do vay con dude goi
la bacteriocin khang Listeria. Dai dién cho
nhém phu Ila 1a leucocin A, acidocin A, pediocin
PA-1 (Devi & Halami, 2011). Nhém phu IIb gbm
cac bacteriocin cdu tao bdi hai phan ti peptide o
va B, vi du lactococcin G, lactococcin Q va
plantaricin NC8 (Héchard & Sahl, 2002). Nhom
phu Ilc gdm bacteriocin lién két v6i mot trinh tu
peptide din dau va c6 thé chiia mét (cystibiotic)
hodc hai (thiolbiotic) a.a cysteine. Pai dién cho
nhém IIc c6 thé ké dén 1a lactococcin A,
divergicin A va acidocin B (Oscariz & cs., 2001).
Nhom phu IId gém cac non-lantibiotic khac
(Simons & cs., 2020).

Nhoém III gdbm céac bacteriocin cé khéi lugng
> 30kDa va kém bén nhiét. Zoocin A, lysotaphin
J va lysotaphin V 1a céc bacteriocin dai dién cua
nhém nay (Joerger & cs., 1986). Bacteriocin
nhém III thudng tac dong dén hoat dong cia cac
enzyme (vi du endopeptidase), dan dén viéc lam
suy yéu thanh t& bao ctia vi khuén muc tiéu
(Héchard & Sahl, 2002).

Nhém IV gdm cac bacteriocin ma trong
thanh phadn c6 chtia nhém chtc lipid hoéc
carbonhydrate (Savadogo & cs., 2006) va hoat
dong bang cach pha vé mang t& bao vi khuédn
muc tiéu. Céc bacteriocin nhém IV khi nhay cam
v6i mot s6 enzyme thuy phan glycose va lipid.
Dai dién cho bacteriocin nhém IV 1a plantaricin S
va leuconocin S (da Silva & cs., 2014).

2.2. Bacteriocin tong hgp béi vi khuin
Gram Am

So v6i cac bacteriocin sinh téng hgp béi vi
khudn Gram duong, bacteriocin cta cac vi
khuén Gram am c6 phé khang khuén hep hon,
do @6 pham vi ting dung ciing han ché& hon. Hau
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hét cac bacteriocin cta vi khudn Gram 4m dudc
thu nhéan ti cac chung vi khuén E. coli. Mét s6
it dugc sinh téng hop béi vi khudn Pseudomonas
hoic Klebsiella. Bacteriocin ctia vi khudn Gram
am c6 thé duge chia thanh 4 nhém (Riley, 2009)
(Hinh 3).

Colicin: La cac bacteriocin c¢6 khoi lugng
phan ti > 10kDa va dudc sinh téng hgp béi vi

khuén E. coli. Dua vao cd ché hoat dong, colicin
dugc chia thanh hai nhém phu gém nhém I hoat
dong theo co ché tao cac 16 thiing nhé trén mang
t& bao vi khudn muc tiéu (colicin A, B, E1, Ia,
Ib, K va 5) va nhém II hoat déng tuong tu
nhu cac enzyme DNase, RNase, tRNases nham
thuy phan axit nucleic (colicin E2-E9) (Gillor &
cs., 2004).

Bacteriocin sinh tdng hop béi vi khudn Gram dwong

Nhom | - Lantibiotic

Khéi lwgng < 5kDa, bién ddi
sau dich ma, chlra cac axit
amin hiém nhw lanthionine,

Nhoém 1l - Non-Lantibiotic
Khéi lwong < 10kDa, it bién
ddi sau dich ma, khéng chira
lanthionine

~ Nhom 1lI
Khoi qung > 30kDa,
kém bén nhiét

Nhom IV
Chtra nhém chirc lipid
hoac carbonhydrate

3-methyllanthionine

la. Mang dién tich dwong

thang, cé cau ndi disu

lla. Tac dong lén vi khuén
Listeria, cau tr,lJc dang

Ifide

Ib. Mang dién tich am,
cau truc hinh cau

peptide o va

llb. Gébm 2 phan tir

llc. Chlra mét hoac hai
axit amin cysteine

khac

Ild. Cac non-lantibiotic

Nguon: Simons & cs. (2020).

Hinh 2. Phan loai bacteriocin sinh tong hop bdi vi khuin Gram duong

Bacteriocin sinh tong hop béi vi khuin Gram am

Colicin
Khoi luong > 10 kDa, sinh
tong hop boi vi khuan E.coli

Bacteriocin giéng colcicin
(Colicin-like)
Khéi lugng > 10 kDa, sinh tong hop
boi cac vi khuan khong phai E.coli

Microcin
Khoi lugng < 10 kDa

Bacteriocin giéng dudi thue
khuin thé (Phage tail-like)
C6 d6 tuong ddng cao véi céu
tric dudi cua phage

I. Tao céc 16 thung nho trén
thanh té bao vi khuan muc
tiéu

I. Tao céc 16 thung
nho trén thanh té bao
vi khuan muc tiéu

I. Trong lugng < 5 kDa,
bién ddi sau dich ma

II. Thuy phén nucleic
acid cua vi khuan muc
tiéu

II. Thuy phan nucleic acid
cua vi khuan muc tiéu

I1. Trong luong tir 5-10
kDa, khong hodc it bién
d6i sau dich ma

Nguén: Simons & cs. (2020).

Hinh 3. Phan loai bacteriocin sinh téng hop béi vi khudn Gram Am
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Bacteriocin giéng colicin (Colicin-like
bacteriocin): Bao gbm céac bacteriocin dude sinh
téng hop béi cac vi khudn khong phai 1a E. coli
nhung c6 kich thuée, cdu tric, chiic ning va co
ché& hoat dong tuong tu nhu cac colicin. Vi du
dién hinh cta bacteriocin nhém nay 1a klebicin
do vi khuén Klebsiella spp. va S-pyocin do vi
khuén P. aeruginosa san xudt (Michel-Briand &
Baysse, 2002).

Microcin: La cac bacteriocin c¢6 khoi lugng
phan ti < 10kDa va dudc phan thanh hai nhém
phu. Nhém phu I gom cac bacteriocin c6 khéi
luong < 5kDa va c6 su bién ddi sau dich ma
(microcin B17, C7, J25, D93) va nhém phu II
gom cac bacteriocin c6 khéi lugng tit 5-10 kDa
va khong hoac it c6 su bién ddi sau dich ma
(microcin E492, V, L, H47, 24) (Duquesne & cs.,
2007). Co ché hoat ddng ctiia cac microcin kha da
dang, chung c6 thé pha v8 mang t& bao
(microcin E492) ho#c tc ché& cac enzyme thiét
yéu cta vi khudn muc tiéu nhu phiic hgp
enzyme sinh téng hop ATP (microcin M, H47),
enzyme RNA polymerase (microcin J25),
enzyme DNA gyrase (microcin B17), enzyme
aspartyl-t RNA synthetase
(Duquesne & cs., 2007).

(microcin C)

Bacteriocin giéng duéi thuc khuin thé
(Phage tail-like bacteriocin): La cac bacteriocin
c6 khoi lugng phan ti 16n, c6 cdu tric hinh tru
va tuong tu nhu cdu trdc phan dudi cua thuc
khuén thé, hoat dong tao 16 thing trén mang té&
bao vi khudn muc tiéu nhdm gay thét thoat céc
thanh phadn ndi bao. Dai dién cho nhém
bacteriocin nay c6 thé ké dén la pyocin R va
pyocin F duge sinh téng hgp bdi vi khuédn
P. aeruginosa (Scholl, 2017).

3. HOAT TINH KHANG KHUAN
CUA BACTERIOCIN

Hau hét cac bacteriocin hién nay déu dugc
tim ra va nghién ctu véi vai tro 14 chit khang
vi khudn. Phé khang vi khuédn cta bacteriocin
12 kha da dang va phu thudc vao thanh phan
va cdu tric cta phan ti peptide (Gillor & cs.,
2004). Mot s6 bacteriocin c¢6 phé khang khuén

hep khi chi hiéu qua véi cac loai vi khuén c6
quan hé gan trong khi mét s6 bacteriocin khac
thi c6 phé khang khuén rong hon khi c¢6 thé tc
ch& dude ca cac vi khuén khéng lién quan véi
v6i vi khuén san xuét (Jack & cs., 1995). Mot
s6 bacteriocin thadm chi c6 thé tc ché sinh
trudng cta cac vi khudn khang khang sinh
(Singh & Abraham, 2014). Hoat tinh khang w1
khuén ctia mot s§ bacteriocin sinh t6ng hop béi
vi khuéin Gram duong va vi khudn Gram am
dugc trinh bay 6 bang 1 va bang 2 (Simons &
cs., 2020).

4. TTEM NANG UNG DUNG
CUA BACTERIOCIN

Vi khuén sinh bacteriocin va bacteriocin
tinh ché& da va dang dudc nghién ctiu ing dung
trong rdt nhiéu linh vuc, dién hinh nhu trong
bao quan thuc phdm, néng nghiép va y té.

4.1. Ung dung cua bacteriocin trong bao
quan thuc pham

Bacteriocin mang nhiéu dic diém 1y tudng
c6 thé st dung trong bao quan sinh hoc thuc
phidm. Bacteriocin khong ¢6 mau, mui va vi, do
vay khéng lam &dnh hudéng dén ham lugng chat
dinh dudng va trang thai ctia thuyc pham.
Nhiéu bacteriocin, vi du cac bacteriocin do vi
khuén lactic san xuét, bén trong diéu kién
nhiét d6 ché bién cao, hoat dong trong pham vi
pH va néng 6 mudi rong (Alvarez-Sieiro & cs.,
2012). Bacteriocin tic ché& hoat dong vi khuédn
gdy bénh nhung lai khéng gdy anh hudng dén
nhiéu loai vi khuén c6 10i st dung trong céng
nghé 1én men va khu hé vi sinh vat dudng rudt
(Galvez & cs., 2007). Hon niia, do c6 ban chit
14 protein, bacteriocin bi phan gidi dé dang
trong qué trinh tiéu hoa va khong giy anh
hudéng dén siic khoé con ngudi (Yang & cs.,
2018). Chinh vi vay, bacteriocin la mét lua
chon hgp 1y dé thay thé cac chit phu gia téng
hop hoa hoc trong bao quan thuc phim, vita
dap ting yéu cdu vé tinh an toan va via han
ché& su ché& bién, gitp gili nguyén chat lugng
san phdm (Abbasiliasi & cs., 2017).
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Bang 1. Hoat tinh khang khuin
cuia cac bacteriocin sinh téng hgp bdi vi khuin Gram dwong

Hoat tinh khang khuan

Bacteriocin Vi khuan san xuét Vi khuan muc tiéu

Nbng do tre ché  Vong Grc ché
toi thiéu(mg/l) (mm)
Nisin A Lactococcus lactis Staphylococcus aureus khang 0,5-4,1
methicillin (MRSA)
Staphylococcus aureus nhay 2-8,3
cam trung gian véi Vancomycin
(VISA)
Enterococcus khang 2-8,3
vancomycin (VRE)
Epidermin Staphylococcus epidermidis Staphylococcus aureus > 14
Streptococcus agalactiae > 14
Gallidermin Staphylococcus gallinarum Staphylococcus aureus 4-8
Streptococcus epidermidis 4-8
Nukacin ISK-1 Staphylococcus warneri MRSA 10-20
Staphylococcus epidermidis 10-20
khang Methicillin (MRSE)
Mersacidin Bacillus sp. MRSA 1-32
Streptococcus pyogenes 0,5-8
Streptococcus agalactiae 1-8
Streptococcus pneumoniae 1-4
Subpeptin JM4-B Bacillus subtilis Staphylococcus aureus 15
Streptococcus faecalis 25
Salmonella sp. 22
Shigella flexneri 15
Subtilosin A Bacillus subtilis Enterococcus faecalis 3,125
Listeria monocytogenes 12,5
Sublancin Bacillus subtilis Staphylococcus aureus 4,36
Bovicin HC5 Streptococcus bovis Listeria monocytogenes > 16
Microbisporicin Microbispora corallina MRSA <0,13
VISA 0,5-2
VRE <0,13
Enterococcus 0,5-2
Streptococcus pneumoniae <0,13
Clostridium spp. <0,125
Neisseria meningitidis 0,5
Neisseria gonorrhoeae 0,25
Bottromycin A2 Streptomycesbottropensis MRSA 1
VRE 0,5
Lysostaphin Staphylococcus simulans MRSA 0,007-0,125
Pediocin PA-1 Pediococcus acidilactici Listeria monocytogenes 0,0013-0,0062
Curvacin A Lactobacillus curvatus Listeria monocytogenes 0,28-0,69
Sakacin P Lactobacillus sake Listeria monocytogenes 0,0034-0,0083
Enterocin A Enterococcus faecium Listeria monocytogenes 0,0002-0,0011
Enterocin E 50-52 Enterococcus faecium Staphylococcus aureus 0,2-0,8
Yersinia enterocolitica 0,156-1,25
Campylobacter jejuni 0,025-6,4
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Bacteriocin Vi khuén san xuét

Vi khuan muc tiéu

Hoat tinh khang khuan

Néng d6 e ché  Vong trc ché
toi thieu(mg/l) (mm)
Enterpco E-760 Enterococcus sp. Salmonella enterica 0,2-0,4
Escherichia coli 0,1-1,6
Yersinia spp. 0,1-3,2
Campylobacter spp. 0,05-1,6
Staphylococcus spp. 1,6
Listeria monocytogenes 0,1
Lactocyclicin Q Lactococcus sp. Enterococcus faecium 0,71
Enterococcus faecalis 0,26
Enterococcus durans 0,71
Enterococcus hirae 0,71
Listeria monocytogenes 1,03
Lacticin Q Lactococcus lactis MRSA 5
Lariatin A Rhodococcus iostii Mycobacterium smegmatis 3,13
Lariatin B Rhodococcus iostii Mycobacterium smegmatis 6,25
Mycobacterium tuberculosis 0,39
Lacticin 3147 Lactococcus lactis MRSA 1,9-154
VRE 1,9-7,7
Mycobacterium tuberculosis 7,5
Mycobacterium kansasii 60
Mycobacterium avium 15
Lactocin MXJ 32A Lactobacillus coryniformis Staphylococcus aureusik;’ 10
Escherichia coli 10
BMP11 Lactobacillus crustorum Staphylococcus aureusik’ 0,3-0,6
Listeria monocytogenes 0,6
Escherichia coli 2,4
Salmonella sp. 0,6
L-1077 Lactobacillus salivarius Salmonella spp. 0,19-0,38
Escherichia coli 0,19
Yersinia enterocolitica 0,76
Klebsiella pneumoniae 0,76
Staphylococcus aureus 0,76
Pseudomonas aeruginosa 0,38
Listeria monocytogenes 0,19
Campylobacter jejuni 0,09
Microbisporicin NAI-107  Microbispora sp. MRSA 0,06-0,125
VRE 0,5-1
Streptococcus pneumoniae 0,015
Mutacin B-Ny266 Streptococcus mutans MRSA 2
VRE (Enterococcus faecalis) 2,7
Escherichia coli 1,7
KT11 Enterococcus faecalis MRSE 20
Staphylococcus warneri khang 20
methicillin va vancomycin
VRE 17

1433



Tbng quan: Bacteriocin - phan loai, hoat tinh khang khuén va (rng dung

Bacteriocin

Vi khuén san xuét

Vi khuan muc tiéu

Hoat tinh khang khuan

Néng d6 e ché  Vong trc ché
toi thieu(mg/l) (mm)

Thiazomycin Amycolatopsis fastidiosa MRSA 0,02-0,1
VRE 0,004-0,1
Streptococcus spp. 0,004-0,03

Philipimycin Actinoplanes philippinensis MRSA 0,125
(VRE) Enterococcus faecium 0,03

Paracaseicin A Lactobacillus paracasei Escherichia coli 18-22
Klebsiella pneumoniae 16-18
MRSA 16-20

PJ4 Lacobacillus helveticus Escherichia coli 27 + 0,45
Pseudomonas aeruginosa 17 £ 0,35
Staphylococcus aureus 25+ 0,32
Enterococcus faecalis 28 +0,18
Enterococcus faecium 28 + 0,30
Klebsiella pneumoniae 21+0,27
Salmonella Typhimurium 17+ 0,15
Shigella flexneri 18 £ 0,16

VJ13 Pediococcus pentosaceus Listeria monocytogenes 27+3
Staphylococcus aureus 22+2
Bacillus cereus 22+3
Klebsiella pneumoniae 20+ 3
Clostridium sporogenes 18+3
Citrobacter freundii 182
Proteus vulgaris 173
Clostridium perfringens 16+3
Streptococcus pyogenes 16+4
Vibrio parahemolyticus 162
Pseudomonas aureginosa 15+3
Staphylococcus epidermidis 1512
Mycobacterium smegmatis 14+ 4
Escherichia coli 132

Nguén: Simons & cs. (2020).

Bang 2. Hoat tinh khang khuén cta cac bacteriocin sinh tdng hop béi vi khuan Gram am

Hoat tinh khang khuan

Bacteriocin Vi khuan san xuét Vi khuan muc tiéu Nong d6 (rc ché  Vong trc ché
t6i thidu (mg/l) (mm)
Microcin L Escherichia coli Escherichia coli 12-18
Salmonella enterica 12-18
Shigella spp. 12-18
Pseudomonas aeruginosa 8-12
Microcin J25 Escherichia coli Escherichia coli 10,6
Salmonella enterica 3,2-4,25
Microcin E492 Klebsiella pneumoniae Escherichia coli 2,37
Salmonella enteritidis 9,86

Nguén: Simons & cs. (2020).
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Nisin 12 mét phan ti peptide gom 34 a.a
duge sinh téng hdp bdi mét s6 chiung vi khudn
Lactococcus lactis (Hurst, 1981). Do c6 kha néng
tc ch& nhiéu nhém vi khudn Gram duong giy
bénh trong thuc phdm nhu Bacillus cereus,
Clostridium botulinum, Listeria monocytogenes
va Staphylococcus aureus, nisin dugc nghién
ctiu rong rai nhu mot chat bao quan sinh hoc
trén nhiéu loai thuc phidm tuci séng va thuc
phdm ché& bién (Jung & cs., 1992). Nisin dudc
Lién minh Chau Au phé duyét va dua vao danh
sach chat phu gia thuc phdm duéi tén goi E234
va 1a bacteriocin duy nhat cho d&n thsi diém
hién tai dugc t8 chiic y t& thé gigi (WHO) cong
nhan 14 mét phu gia thuc phdm an toan vao
nam 1969 (Alvarez-Sieiro & cs., 2012). Cuc
quan ly thuc phdm va dude phdm Hoa Ky (FDA)
cong nhan nisin 1a chat bao quan c6 nguén goc
sinh hoc an toan trong bao quan thuc pham tit
nim 1988. Hién nay nisin dugc st dung 6 trén
50 quéc gia. Ché phdm nisin thuong mai st
dung trong thuc phdm la Nisaplin™ véi thanh
phan 2,5% nisin do cong ty Apilin va Barrett
phat trién nam 1957. Nisin dugde st dung trong
bao quan da dang cac loai thuc phdm nhu san
phdm déng hop, stia va cac san phdm tu siia,
thit va cac san pham tit thit, san pham ti ca,
ch& pham thic 4n nhanh va mot s san phim
cham séc stic khod. Véi cac san pham déng hop,
nisin dugdc st dung nhim tc ché cac ching vi
khudn chiu nhiét thudc chi Bacillus va
Clostridum, ngan chan qua trinh théi riia ctaa
thuc pham. P6i v6i pho mai tiét triang, cac loai
rau, trai cdy va thit, nisin dudc st dung dé ngin
chin su phat trién bao ti va hinh thanh doc t&
botulinum tit vi khuadn Clostridium botulinum
(Xavier & cs., 2017). Bén canh nisin, bacteriocin
pediocin do vi khuén Pediococcus san xuét rat
bén nhiét va hoat dong & khoang pH rong, cé
kha ning tc ché manh vi khudn Listeria
monocytogenes ciing dudc nghién citu st dung
lam chat bao quan sinh hoc trong nhiéu loai
thuc phdm (Lépez-Cuellar & cs., 2016). Hién
nay, pediocin PA-1 cta vi khuadn Pediococcus
acidilactici da dudc san xuat thuong mai véi tén
goi ALTA 2431™ (Khorshidian & cs., 2021).

Msic du c6 nhiing thanh cong nhat dinh,
viéc ting dung bacteriocin trong bao quan thuc
phdm con nhiéu han ché do dic tinh phé khang

khudn hep (Gharsallaoui & cs., 2016) va/hodc
dac tinh ky nudc ctia bacteriocin nén chung cé
thé chi tap trung & pha chét béo trong thuc
phdm (Soltani & cs., 2021). Dé khéc phuc dic
tinh kém hoa tan va phan bd khong dong déu
trong thuc phdm, cong nghé déng géi phan ti
bacteriocin ho#c st dung mang boc thuc phadm c6
tdm bacteriocin vita bao vé bacteriocin khéi su
thuy phan bdi cac enzyme ngoai bao, gitip ching
giai phéng mot cach tir tit, ddng thoi ddm bao dd
an toan cho thuc phdm 1a nhiing giai phap dang
dugc 4p dung kha phd bién hién nay (Hassan &
cs., 2020; Chandrakasan & cs., 2019).

4.2. Ung dung cha bacteriocin trong
nong nghiép

V6i muc tiéu phat trién nén néng nghiép
bén viing va phé bién cic san phdm hiu co, xu
huéng st dung tac nhan kich thich sinh trudng
va kiém soat bénh c6 ngudn géc sinh hoc nhu
bacteriocin trong néng nghiép ngay cang dugc
quan tam.

4.2.1. Ung dung trong tréng trot

Trong nganh tréng trot, cac nghién ctiu vé
tng dung cua bacteriocin chui yéu tap trung 4
nhém bacteriocin cta cac chung vi khuén thudc
hé vi sinh vat thuc vat ho#c vi khuédn ving ré
kich thich tiang trudng thuc vat (Plant growth
promoting rhizobacteria - PGPR) (Subramanian
& Smith, 2015). Hai vi du dién hinh ctia nhém
bacteriocin nay la thuricin 17 va agrocin 84.
Thuricin 17 (Th17) 14 mo6t phan tli peptide c6
khéi lugng nhd, khoang 3,162kDa, dudc san
xudt bdi vi khuan Bacillus thuringiensis ching
NEB17 phan 1ap tit nét san cay dau tuong (Gray
& cs., 2006). Th17 khong gay anh hudng dén cac
vi khudn n6t san ho#c cac vi khudn PGPR khac
nhung lai ¢6 tic dung tic ché mot s6 vi sinh vat
géy bénh thuc vat (Nazari & Smith, 2020). Th17
da dugc nghién ctu st dung nhiam kich thich
sinh trudng va kiém soat bénh & cay dau tuong,
cdy ngo, cay canola, dic biét trong diéu kién bat
1gi phi sinh hoc nhu han, man va néng (Nazari
& Smith, 2020; Schwinghamer & cs., 2016).
Agrocin 84 dugc khuén
Agrobacterium rhizrhizogenes K84 (truéc day
con goi 1a A. radiobacter K84), c6 kha ning ngin

sdn sinh bdi vi
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can su sinh téng hgp protein théng qua tc ché
enzyme leucyl tRNA synthetase Kerr &
Bullard, 2020). Agrocin 84 tac dong ddc hiéu lén
mot s6 chliing vi khuén A. tumefaciens gay bénh
khéi u hinh chép & thuc vat hai 14 mam (Kim &
cs., 2006). Vi khudn A. rhizrhizogenes K84 da
duge st dung nhu thuéc trit sau sinh hoc nham
kiém soat bénh khéi u tit ndm 1988 tai Uc, ndm
2000 tai My va nam 2005 tai Thé Nhi Ky (Kerr
& Bullard, 2020).

4.2.2, lfng dung trong chan nudi

P6i véi nganh chan nudi, bé sung chung vi
khudn san xudt bacteriocin hodc bacteriocin
tinh ché&/ban tinh ché vao thiic 4n da cho thay
nhiing anh hudng tich cuc dén stc khoé va su
tdng trudng ctia vat nudi thong qua tic ché cac
tac nhan giy bénh (Diez-Gonzalez, 2007). Theo
Grilli & cs. (2009), tréon pediocin PA-1 ban tinh
ché& vao thtic &n gidp cai thién dang ké su ting
trudng cta ga dang bi nhiém khuén Clostridium
perfringens. Nhiéu nghién ctiu cling da thanh
cong trong viéc st dung divercin AS7 do E. coli
san sinh dé tc ché cac nhém vi khudn gay bénh
trén ga va lon nhu vi khuidn Campylobacter,
Salmonella enterica Typhimurium va
C. perfringens (Gillor & cs., 2004). Bén canh dé,
nisin va lacticin 3147 c¢6 thé st dung nham tec
ch€ vi khudn S. aureus va Staphylococcus
agalactiae 14 cac tac nhan giy bénh viém vd 6
bo (Todorov & cs., 2010). Diac biét, cac nghién
ctu lam sang cho thdy tiém nisin c¢6 thé chiia
khéi hoan toan bénh viém vd & nhiing con bo
dang cho con bu (Kitching & cs., 2019). Mot s6
san pham phét trién ti nisin st dung trong diéu
tri bénh viém va bo dd duge thuong mai hoa va
ban trén thi truong nhu Mast Out® hay
Teatseal® (Soltani & cs., 2021).

4.2.3. Ung dung trong nuéi tréng thily san

Trong nganh nudi trong thuy san, viéc lam
dung thuéc khang sinh nhim kiém soat cac vi
khudn gay bénh da giy ra hién tugng vi khuan
khang thudc va tich tu du luong thudc khang
sinh trong san phidm thuy san, gy nguy hai cho
stic khoé dong vat va ngudi tiéu dung (Pepi &
Focardi, 2021). P& han ché vdn dé nay, mot
trong cic giai phap dang dugc tap trung nghién
ciu 14 st dung vi khuén sinh bacteriocin/
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bacteriocin tinh ché& lam probiotic hodc chat
khang sinh thé hé méi (Resende & cs., 2016).
Tuy nhién, viéc st dung cac chung vi khuén
sinh bacteriocin trén can trong nuéi tréng thuy
san gép phai mot sd han ché do dic tinh ctia cac
ching vi khudn phu thudc rit lén vao méi
truong ma ching phat trién (Ninawe & Selvin,
2009). Do vay, viéc phan lap dugc cac chung vi
khuén bién c6 kha ning sinh bacteriocin s& c6
nhiéu y nghia ting dung trong nudi trong thuy
san. Bacteriocin tit sinh vat bién dau tién duodc
xéac dinh 1a Harveyicin SY do vi khuan Vibrio
harveyi chiing SY san xuét, c¢6 trong ludng phan
ti khoang 24kDa va c6 tac dong gay chét véi hai
ching vi khudn V. harveyi KN96 va BBPS
(McCall & Sizemore, 1979). Ké tit d6 dén nay,
rit nhiéu bacteriocin clia cac vi khuan bién da
dugc xac dinh, vi du divercin va piscicocin ctua
céac loai vi khudn Carnobacterium phan lap tut
rudt ca (Desriac & cs., 2010), enterocin P caa vi
khudn Enterococcus faecium phan lap tit ca
Turbot (Arlindo & cs., 2006), nisin F tu vi
khuén Lactococcus lactis (de Kwaadsteniet &
cs., 2008) hay vibrio AVP10 ti vi khuén Vibrio
anguillarum phan 1ap t cac loai ca da tron (Zai
& cs., 2009). Mot s6 chung vi khudn bién sinh
bacteriocin ¢6 cac dic tinh 1y tudng c6 thé thay
thé khang sinh trong nudi trong thuy san.
Chéng han cac chtung vi khuén sinh bacteriocin
thudc chi Bacillus khéng nhiing tic ché duge vi
khudn Gram duong ma con tc ché dudc rat
nhiéu cac vi khudn Gram am la cac tdc nhéan
gay bénh chinh trén thuy san (Kim & cs., 2014).
trong truong hdp chung vi khuén
Carnobacterium inhibens K1 sinh bacteriocin c6
thé tc ché déng thoi duge nhiu nhém vi khudn
gly bénh trén cad nhu Aeromonas salmonicida,
Vibrio ordalii va Yersinia ruckeri (Irianto &
Austin, 2002). Bacteriocin ¢6 thé dudc bé sung
vao probiotic hodc ¢ dang bacteriocin tinh ché&
hodc 6 dang chiing san xuit. Tuy nhién so vdi
viée bé sung bacteriocin tinh ché, b6 sung ching
san xuét bacteriocin vao ché& pham probiotic ¢6
nhiéu wu diém hon do ching la cac chung vi
khuén séng nén c6 kha ning diéu chinh dé hoat
dong t6t hon trong co thé vat cha va trong méi
truong (Desriac & cs., 2010). “Alchem Poseidon”
12 mot ché phdm probiotic da duge thuong mai
hoa va st dung rong rai trong nudi trong thuy
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san nhdm kiém soat vi khuén V. harveyi gy
bénh trén tém sd, vi khuén Vibrio anguillarum
gay bénh trén ca. Ché& phdm nay c6 chiia chung
vi khudn Bacillus subtilis sinh bacteriocin
bacillocin 22, chting vi khuén Lactobacillus
acidophilus sinh actacin and acidocin, chiing vi
khuan Clostridium butyricum sinh butyricin
7423 (Taoka & cs., 2006).

4.3. Ung dung ctia bacteriocin trong y t&

Cac nghién citu vé ting dung cua bacteriocin
trong linh vuc y té chu yéu tap trung thua
nghiém st dung bacteriocin trong diéu tri chéng
lai cac bénh nhiém trung va ung thu (Cesa-
Luna & cs., 2021).

D& ¢6 thé phat trién bacteriocin thanh chat
khang sinh thé& hé méi, sau khi dudc sang loc va
xac dinh, cac bacteriocin can phai dudc danh gia
vé tinh hiéu qud va an toan trong diéu kién in
vitro va trén dong vat ¢ giai doan tién 1am sang
trude khi danh gid 6 giai doan 1am sang trén
ngudi (Benitez-Chao & cs., 2021). Jordi & cs.
(2001) da sang loc duge 20 chting vi khuén
E. coli sinh colicin c6 thé tc ché 5 ching vi
khuén E. coli sinh ddc t6 Shiga giy bénh tiéu
chay va hoi chiing uré huyét tan huyét é nguai.
Stern & cs. (2006) xac dinh duge bacteriocin
OR-7 do vi khudn Lactobacillus salivarius
chiing NRRL B-30514 san xuit c6 kha nang tc
ch& vi khudn Campylobacter jejuni gdy bénh
viem da day & ngudi. Trong diéu kién in vitro,
rat nhiéu bacteriocin cho thay hiéu qua tc ché
cac ching vi khuén giy bénh nhu AS-48 tc ché
vi khudn Mycobacterium tuberculosis; pentocin
JL-1 tc ché ca hai nhém vi khuédn Gram duong
va Gram am, dic biét 1a ching vi khuén da
khang Staphylococcus aureus; entianin va
enterocins DD28 va DD93 tc ché chung vi
khuan S. aureus khang methicillin gdy bénh
khuén

vancomycin;

entianin Gc ché vi
khang
klebicin tc ché nhiéu ching vi khuidn da khang
va cac loai Klebsiella khang carbapenem
(Benitez-Chao & cs., 2021). Thi nghiém st
dung nisin, clausin va amyloliquecidin dé tc ché

N B
viém  phoi;

Enterococcus faecalis

vi khudn S. aureus ching Xen 36 lay nhiém
trén chudt cho thay noéng d6 vi khudn giam dang

ké sau 7 ngay xu ly (van Staden & cs., 2016).
Tuong tu, garvicin KS va micrococcin P1 ¢6 hiéu
khuédn S.
methicillin gy bénh nhiém trung da va mo
mém khi tht nghiém trén ché (Ovchinnikov &
cs., 2020) hay AS-48 c6 tac dung diét vi khuédn
Trypanosoma cruzi gdy bénh Chagas ma khong

qua tc ché vi aureus khang

giy cac phan ting phu 6 chudét (Martin-Escolano
& cs., 2020). Tuy nhién, 6 giai doan thi nghiém
lam sang, mdi chi c6 mot vai bacteriocin duge
nghién ciiu. Vi du nhu nisin dang § giai doan 1
trong thit nghiém diéu tri vi khudn gay bénh
tring cd va cac vi khuén giy bénh viém phéi
lién quan dén thd may gom P. aeruginosa,
Acinetobacter baumannii, S. aureus va
Klebsiella pneumoniae hay NVB302 dang dugc
thi nghiém lam sang giai doan 1 trong diéu tri
bénh lién quan dén dudng rudét do vi khudn
Clostridioides difficile gay ra (Pircalabioru &
cs., 2021).

Tiém ning st dung bacteriocin trong tri
liéu bénh ung thu lién quan dén kha ning cta
bacteriocin trong viéc tc ché sinh t6ng hgp DNA
va protein mang, giy ra hién tugng chét t& bao
theo chuong trinh (apoptosis) ho#c giy doc té
bao ung thu (Lopez-Cuellar & Smarda, 2016).
Két qua thi nghiém & diéu kién in vitro trong
nghién ctiu cuia Chumchalova & cs. (2003) cho
thdy colicin A va E1 c¢6 thé tc ché su phat trién
cia 11 dong té& bao ung thu 6 ngusi. Tuong tuy,
fermenticin HV6b ctia vi khuén Lactobacillus
fermentum HV6b MTCC 10770 cam ting hién
(Kaur & cs., 2013) hay
rec-pediocin CP2 gay doc va pha huy DNA cac
t& bao ung thu (Kumar & cs., 2012). Nisin ZP,
mét bién thé tu nhién cta nisin, duge cho 1a c6

tugng apoptosis

hiéu qua tc ché& cac t&é bao ung thu trong thu
nghiém in vitro va in vivo. Cu thé, khi xt 1y céc
t& bao ung thu t& bao vay 6 ddu va ¢ véi nisin
ZP ¢ nbéng db tang dan da lam tang dan mtc do
apoptosis, gidm mtic d6 phan chia t&€ bao ung
thu va gidm su hinh thanh kh6i u (Kamarajan
& cs., 2015). Dic biét, theo nghién ciiu cua
Yusuf & cs. (2015), bacteriocin cta vi khuén
Enterococcus mundtii C4L10 c6 thé tc ché su
phat trién cta rat nhiéu dong t& bao ung thu &
ngudi nhu dong t& bao ung thu miéng HSC3,
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ung thu va MCF7, ung thu phéi H1299 va ung
thu dai truc trang HCT116. Nhiing két qua nay
cho thdy bacteriocin 12 mot liéu phap kha thi
trong diéu tri bénh ung thu.

5. KET LUAN

V6i kha nang khang khudn tu nhién,
bacteriocin dudc coi 14 giai phap thay thé& an
toan cho cac chit bido quan hién nay trong cong
nghé thuc phadm. Mat khéac, mot sé bacteriocin
con ¢6 kha ning tce ché dic hiéu cac vi khuédn da
khang thudc khang sinh gidp ching trd thanh
mét lya chon vé cing tiém ning dé phét trién
thanh chat khang sinh th& hé mdéi. Tuy nhién,
hién nay mdéi chi c¢6 duy nhat hai bacteriocin
dude thuong mai st dung trong ché bién va bao
quan thuc phdm 1a nisin va pediocin PA-1. D&
c6 thé phat huy hét tiém nang tdng dung cua
bacteriocin, viéc thic ddy cac nghién ctu vé
phuong thic hoat dong khang khuén va co ché
sinh téng hop d6i véi cac bacteriocin da biét,
doéng thoi tim ki€m cac bacteriocin méi 1la vo
cling can thiét.
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