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SUMMARY

SELECTION OF LACTIC ACID BACTERIA ISOLATED FROM FERMENTED
PRODUCTS, PRODUCING ANTIBACTERIAL BACTERIOCINS

The study was conducted to isolate, select and identify lactic acid bacteria (in fermented products)
being able to produce antibacterial bacteriocins. Forty-seven lactic acid bacteria strains were isolated
from 23 fermented products including pickled leeks, Kimchi, pickled mustard greens, fermented milk
Yakul and Probio. The results showed that most of the isolated bacteria had rod shape and features of
lactic acid bacteria such as calatase negative, oxidase negative and Gram positive. The results in the
antibacterial test indicated that there were 23 strains which could inhibit Escherichia coli, 25 strains
could inhibit Salmonella enterica, 26 strains could inhibit Staphylococcus aureus, 25 strains could
inhibit Shingella flexneri and 25 strains could inhibit Vibrio parahaemolitycus. In which, there were 11
strains which could inhibit 4/5 species of tested bacteria. Two strains, that had the highest antibacterial
activity, were C.C.5 and C.B.3 which were identified as Lactobacillus reuteri and Lactobacillus
plantarum, respectively.

Keywords: bacteriocin, antibacterial, lactic acid bacteria, Lactobacillus.

1. MO PAU ngudi va dong vat nén co thé néi 1a vo hai dbi
Bacteriocin ¢ thé duoc xem 1a mot chit khang v6i nguoi va khong anh huong dén méi truong
khudn c6 kha ning thay thé khang sinh vi cac [3]. Trong s cac bacteriocin duoc nghién ciru
peptide duoc tao ra tir cac vi khuan rat da dang thi bacteriocin duoc san xuat tir vi khuén lactic
va phong pht, hon 99% vi khuan c6 kha ning 1a dugc cht ¥ nhidu nhit vi vi khan lactic rat
tong hop dugc it nhat mot bacteriocin [1]. Mic da dang, quen thudc, da dugc con nguoi phat
khac, cac bacteriocin dwoc vi khuan tong hop hién, str dung tir rat lau trudc day dé tao ra cac
dugc c6 kha nang giét chét cac loai vi khuan san phim 1én men, bao quan cac loai thuc
khac loai (phd rong) va cac loai vi khudn c6 phim va quan trong nhit 1a khéng nhing
quan hé gan giii (phd hep) [2] va khong gibng chung dugc chimg minh 13 loai vi khuan an
v6i hau hét cac chat khang sinh, bacteriocin ¢ toan ma con duge coi 1a mot loai vi khuén co
ban chit 1a protein, d& dang bi phan huy bai lgi cho con ngudi (probiotics) [4]. Do do,
enzyme proteases cO trong hé ti€u hoa cia bacteriocin 1a hop cht tiém nang dé su dung
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trong bao quan thuc phdm thay thé cac hop
chat hoa hoc cong nghiép, gitip ngan chan sy
phat trién cua cac vi sinh vat gdy hu hai thyc
pham ciing nhu c4c vi sinh vat gdy anh hudng
suc khoe nguoi tiéu dung.

Chinh vi nhimg lgi thé do, viéc lya chon
nghién ciru vé cac hoat cht khang sinh dugc
tong hop tir vi khuan lactic c6 thé dwoc xem 1a
mot trong nhitng lya chon mang nhiéu wu diém
va ¢ hiéu qua nhit trong quéa trinh tim kiém
cac chit khang sinh. Vi vay nghién ctru nay
duoc thuc hién v6i muc dich tim kiém cac
dong vi khuén lactic ¢6 kha niang san xuat chat
khang khuin manh dé c6 thé tmg dung vao san
xuit cac chit bao quan thyc phim ciing nhu
tao ra cic ché pham sinh hoc méi phuc vu cho
cudc song.

2. THU'C NGHIEM

2.1. P6i twong nghién ciu

Céc san pham 1én men chua: cu kiéu, kim chi,
dua cai, stta chua uéng Yakul, Probio mua &
cac siéu thi Big C, Co.op Mart va Lotter Mart
& thanh ph6 Can Tho.

2.2. Mdi trudng va héa chit

Mbi truong nudi cay vi khuan: MRS (Dc Man,
Rogosa and Sharpe, Himedia), Mdi truong thir
hoat tinh BHI (Brain Heart Infusion), hydrogen
peroxide (Sigma), Tetramethyl-p-
phenylendiamin dihydrochlorid (Sigma), PCR
buffer (Thermo Fisher Scientific), dNTPs
(Promega), Taq polymerase (NEB).

2.3. Chiing chuén

Céc dong vi khuan thir nghiém gom:
Escherichia coli, Staphylococcus aureus,
Salmonella enterica, Shigella flexneri va

Vibrio parahaemolyticus dugc cung cap tir
Phong Thu nghiém héa sinh, Trung tam ky
thuat tiéu chuan do luong chat lugng Can Tho,
S6 45 - duong 3/2 - Quan Ninh kiéu - Thanh
phé Can Tho.

2.4. Phuwong phap nghién ciru

2.4.1. Phén ldp va khéo sit dic diém hinh
thdi, déc tinh sinh héa ciia cdc dong vi khudn
Phan lap: Khoang 100 pL dung dich cac san
pham 1én men dugc tron véi 900 uL nude
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cit v trung, sau d6 pha loang dén 10-°. Miu
pha loing (100 pL) dwoc hut bang
micropipette cho vao dia Petri c6 sin moi
truong MRS agar, dung que ciy trai déu.
Pia sau khi cdy duoc u & 37°C trong 24h.
Khi khuan lac xuét hién, chon nhiing khuén
lac riéng ré& trén dia Petri, cdy va phan lap
nhiéu lan trén moi truong MRS agar cho dén
khi xuat hién nhing khuin lac dong nhét
Khao sat dac di€ém hinh thai khuan lac va
hinh thai vi khudn: Po kich thudc va quan
sat hinh thai dang khuén lac bao gdm cac
chi tiéu: mau sic, hinh dang, d6 ndi va dang
bia khuin lac bang mit thuong. Nhudm
Gram dé quan sat hinh thai té bao vi khuéan
va dé xac dinh dic tinh Gram cua vi khuin
[5].

Khao sat dac tinh sinh hoéa: Thu nghiém
catalase va oxidase dugc thuc hién dé khao
sat dic tinh sinh hoa cua cc dong vi khuan
phan 1ap duoc [5].

2.4.2. Khdo sdit hoat tinh khdng khudn ciia
dich bacteriocin tho

Ly trich bacteriocin: Cac dong vi khuan sau
khi phan lap duoc nudi tdng sinh trong cac
ong nghiém chira moi truong BHI long, cac
ong méi trudng nay duoc u & 37°C trong
24h. Cac 6ng nudi vi khuan sau khi u dugc
dem ly tam 8.000 vong/phut trong 15 phut &
4°C, dung micropipette hut 1iy phan dung
dich phia trén, diéu chinh pH cia dung dich
dat pH 6,5 béng NaOH 0,1N, thu dugc dung
dich bacteriocin tho [6].

Khao sat hoat tinh khang khuin bang
phuong phéap khuéch tan dia thach: St dung
1 mL dich vi khuén cua cidc dong vi khuin
thir nghiém véi néng do 10° CFU bom vao
dia Petri chta moi truong BHI agar, trai
déu, sau d6 rut lwong huyén dich du thira ra,
dé kho mit cac dia trong khoang 15 phat.
Dung thanh kim loai vo tring tao cic giéng
nho c6 duong kinh 8 mm trén cac dia Petri
da trdi vi khuan thir nghiém. Hat 100uL
dung dich bacteriocin thd tu cac dong vi



khuan thu thap nho vao ting giéng cua dia
thach, v6i dia déi ching nudc ct vo trung
duoc thay thé cho dung dich bacteriocin.
Cac dia thach duogc gitt ¢ nhiét do phong
trong 30 phit cho dung dich khuéch tan trén
mat thach. Sau d06, cac dia thach duoc u &
37°C trong vong 24 gio. Kha nang khang
khuan cua vi khudn duogc xac dinh béng su
hién dién cua vong khang khudn xung quanh
18 [7].

2.4.3. Dinh danh

Sau khi khao sat dic tinh khang khuan cua
nhiing dong vi khuan phan lap, chon cac
dong vi khuin co kha ning khang khuin
manh dé dinh danh bang phuong phap giai
trinh ty doan gen 16S rRNA véi cap mdi
gdm 27F (5’- AGAGTTTGATCCTGGCTC
-3%) va 1492R (5°-
TACGGTTACCTTGTTACGACT -3”). Chét

luong cua trinh ty DNA duoc kiém tra béng
phé”m mém BioEdit, sau d6 trinh tu dugc so
sanh voi dt liéu ngén hang gene NCBI

(National  Center for  Biotechnology
Information) théng qua chuong trinh
BLASTN dé xac dinh tén loai ctia vi khudn
[5].

3. KET QUA VA BAN LUAN

3.1. Phan lap va khao sat dic diém hinh
thai, dic tinh sinh héa ciéa cac dong vi
khuin

Téng cong cb 47 dong vi khuan dugc phan 1ap
tir 23 mau san phém 1én men tai cac siéu thi &
Thanh phé Can Tho. Trong d6 c6 10 dong
phan 1ap duoc tir miu kim chi, 10 dong tir cac
mau dua ca kiéu, 8 dong tir cac mau dua cai,
11 dong tir san pham udng Yakul va 8 dong tir
cac mau Probio.

Hinh 1: Khuan lac cia dong vi khudn Y.B.3 (4) va D.B.2 (B)

Céac dong vi khuan phan lap dwoc da sé déu
phat trién nhanh, khuin lac dugc quan sat ro
sau 24 gio u ¢ 37°C. Cac khuédn lac phan lap
duoc c6 mau tréng nhat, tréng duc va mau
vang kem, bia nguyén, d6 ndi mé hodc i, kich
thude khuén lac nam trong khoang tir 0,5 — 3,0
mm (Hinh 1). Té bao ciia cac dong vi khuan c6
dang hinh que hodc hinh ciu. Pa s cac khuan
lac c6 dang tron nhd, gf)m 31 dong. Cac dong
vi khuan c¢6 khuan lac mau trang nhat, gom 25
dong. Mot s6 khuén lac c6 mau trang duc, gdom
14 dong. S con lai, khuan lac c6 mau vang
kem, gdbm 8 dong. O tit ca cac dong, khuan lac
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¢6 bia nguyén. Pa s6 dong vi khuan khuén lac
mo, gdm 26 dong. Sb con lai 1a khudn lac 1ai,
gdm 21 dong, chiém 45%. Khuan lac c6 kich
thude vao khoang tir 2 - 3 mm. Hau hét cac
dong vi khuédn c6 hinh que, s6 con lai ¢6 hinh
cau.

3.2. Cac thw nghiém xdc dinh dic tinh vi
Khuin

Cac dac tinh sinh ly va sinh hoa cua cac dong
vi khuan phan lap tir cac san pham 1én men
dugc xac dinh bang cac thir nghiém dic trung
gém nhuom Gram, tht nghi¢ém catalase va
oxidase.



Nhuom Gram: Tat ca té bao ciia 47 dong vi
khuédn dugc phan 1ap déu bit mau tim xanh cua
pham nhudém crystal violet, chimg to cac dong
vi khuén nay déu thude vi khuan Gram duong.

Thir nghiém catalase: Cac dong vi khuan trén
déu khong xay ra hién twong hinh thanh bot
khi khi kiém tra voi dung dich HzOz, chiing t6
cac dong vi khuan nay khéng co enzyme
catalase.

Thir nghiém oxidase: Khong xuat hién mau tim
sam khi cho vi khuan 1én gidy c6 thudc thir
Tetramethyl-p-phenylendiamin dihydrochlorid
nén chung khong thé hién hoat tinh cua
enzyme oxidase.

Qua céc thir nghiém trén két hop véi cac dic
diém khuén lac, c6 thé két luan r'?mg cac dong
vi khuan phan 1ap tir cdc san pham 1én men déu
thudc dong vi khuén lactic dua trén cac dic
tinh dién hinh Gram duwong, catalase va
oxydase am tinh.

_4_,41.“.:5 s (M

Hinh 2: Hoat tinh khdng khudn ciia bacteriocin ly trich tir dong vi khudn lactic (A): P.B.1 trén S.

3.3. Két qua khio sat tinh khang khuén ciia
cac dong vi khuin

Céc dong vi khuan duoc tién hanh khao sat kha
ning khang khuan voi 5 dong vi khuin gy
bénh 1a Escherichia coli, Staphylococcus
aureus, Salmonella enterica, Shigella flexneri,
Vibrio parahaemolyticus. Kha nang khang 5
dong khuan gy bénh cua cac dong vi khuan
lactic dd phan lap thé hién théng qua sy hinh
thanh vong khang xung quanh giéng thach trén
dia moi truong BHI da trai vi khuan gdy bénh
(Hinh 2). D6i voi vi khuan E. coli, c6 23/47
dong vi khuan c6 kha nang khang. C6 26/47
dong vi khuan ¢ kha ning khang lai vi khuan
Déi khuan V.
parahaemolyticus c6 25/47 dong vi khuan c6

S.  aureus. voi i
kha niang khang. D6i v6i vi khuan S. flexneri,
¢6 25/47 dong vi khuan c6 kha nang khang.
D6i voi vi khuan S. enterica, ¢6 25/47 dong c6

kha nang khang.

enterica; (B): K.B.3 trén S. flexneri (C): C.B.3 trén S. aureus

Hau hét cac dong vi khuan lactic déu c6 kha
ning khang lai it nhat 1a 1 dong khuan bénh va
tdi da 4 dong khudn gy bénh, trir dong K.L.3
1a khong ¢6 kha nang khang lai cic dong khuan
gy bénh. Tir 47 dong vi khuan dugc phan 1ap,
11 dong vi khuan c6 kha ning khang lai 4/5
dong khudn gy bénh duoc chon ra bao gom:
K.B3, CB.1, C.B3, P.B.l, C.C2, C.C4,
C.C5, Y.C3, D.C2, D.L.2, D.L.3. Cac dong
nay dugc so sanh vdi nhau dé lya chon cac
dong t6i wu nhat.
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Tir céc két qua khao sat cho thay, dong C.C.5
va C.B.3 1a 2 ¢6 kha ning khang khudn cao
nhat trong s6 11 dong khao sat. Cu thé, dong
C.C.5 c6 kha ning khang manh déi véi cac vi
khudn E. coli, S. enterica, S. aureus, V.
parahaemolytycus va khong tao vong khang
véi dong S. flexneri. Dong C.B.3 c6 kha nang
khang manh ddi voi cac vi khuan E. coli, S.
aureus, S. flexneri, S. enterica va khong khang
véi dong V. parahaemolyticus.



Bdng 1: Kha nang khang vi khudn gdy bénh cia 11 dong vi khudn lactic

Vi khuan gay bénh
STT | Dong E. coli S. enterica S. aureus S. flexneri v .
parahaemolyticus

1 K.B.3 | 10,67<1,56" | - 10,67 £0,58° | 20,67 1,169 | 13,33 +1,53¢
2 C.B.1 | 13,33£1,53% | 14,33 +0,58° | 25,33+0,58" | - 22,67 £1,16°
3 C.B.3 | 26,67+1,56° 13,67+ 1,16° | 26,67+1,16° | 23,67+1,16%® | -

4 PB.1 |- 22,67 +1,16° | 15,00+ 1,00¢ | 12,003,469 | 15,67 +2,89°
5 C.C2 | 14,67+0,584 18,33+ 1,16 | - 12,67 +1,53¢ | 10,67 +1,56¢
6 C.C.4 | 10,67+0,58f 18,00 +1,00¢ | - 21,67 +1,53% | 20,33 +0,58°
7 C.C.5 | 26,33+£0,58* | 26,67 +0,58* | 28,33 +£1,53* | - 26,67 +0,58°
8 Y.C.3 | 20,6740,58° 17,00+ 1,00¢ | 15,67 +1,56¢ | 12,33 +2,519 | -

9 D.C.2 | 22,33+1,65° 17,67+ 1,164 | 25,33 +0,58° | 12,00+ 1,009 | -

10 D.L2 |- 24,00+ 1,00 | 11,33 +1,53° | 25,33 +1,53* | 15,33 +2,51°
11 D.L.3 | 12,33£1,56° | 25,00+ 1,73% | 18,00+ 1,00° | - 27,67+ 1,16

Ghi chu: cac ky tu theo sau cac gia tri trong
cing mot cot giébng nhau thi khac biét khong
c¢6 ¥ nghia théng ké & mirc 5%; (-) khong trc
ché.

3.4. Pinh danh bing phwong phap sinh hoc
phén tir

Dya vao két qua khao sat tinh khang khuan,
hai dong vi khuan C.C.5 va C.B.3 duoc chon
dé dinh danh. Két qua cho thay dong vi khuan
C.C.5 c¢6 mic do dong hinh véi dong
Lactobacillus reuteri 1a 97% va dong C.B.3 ¢6
mirc d6 dong hinh v6i dong Lactobacillus
plantarum 1a 97%.

L. reuteri duogc biét va s dung nhu mot
probiotic tir nhiéu nim cho con nguoi va vat
nudi [8]. Nhiéu bacteriocin di dugc xac dinh
va phan tach tor L. reuteri trong d6 co 2
bacteriocin chinh 1a Reutericin LHS (10,6
kDa), mét trong nhiing bacteriocin chiém phan
16n ciia vi khuan nay va Reutericin 6 (2,7 kDa)
Cac bacteriocin san xuat tur L. plantarum gom
c¢6 Plantaricin  UGI1, Plantaricin 154,
Plantaricin SA6, Plantaricin 1.25L, Plantaricin
ST32,
Plantaricin Aaq, Plantaricin AP, Plataricin C,
Plantaricin 149, WHE92,
Plantaricin C19, Plantaricin 423, Plantaricin D,
Plantaricin LC74, Plantaricin KW30, ST13BR,
Plantaricin LpU4 [10, 11].

Plantaricin  So, Plantaricin ~ Sv,

Plantaricin
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4. KET LUAN

Phan tich cac chudi trinh tu trén ngin hang
gene di xac dinh hai dong vi khudn (C.C.5 va
C.B.3) 1a vi khuan Lactobacillus reuteri va
Lactobacillus plantarum dugc phan lap tir mau
dua cu kiéu truyén thong. Pay 1 hai dong vi
khuén lactic c¢6 kha ning san xudt bacteriocin
¢6 kha ning khang khuan tét, c6 thé khang
dugc mot sé dong vi khudn gay hu hong thuc
pham va giy bénh cho ngudi gom E. coli, S.
enterica, S. aureus, V. parahaemolyticus va S.

flexneri.
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