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DAC DIEM SINH HOC CUA CHUNG VI KHUAN LACTIC 
SINH T 6 N G Hgp BACTERIOCIN 

HOA THI MINH TU, N G U Y E N TH! D A , LE THANH BJNH 

1. MdDAU 

Vi khuan lactic (VKLT) la vi khuan Gr(-i-), khong sinh bao ttr (trtr Sporolactobacillus), 
khong chuyen dpng. Da so song ky kbi tuy tien, chung sinh truong, phat trien tot a dieu kien 
thieu oxy. Vi khuan lactic co mat a rat nhieu nai trong ty nhien, nhung chu yeu a thuc pham len 
men, trong ca the dpng, thuc vat va trong ca the con nguai. Day cung chinh la nguon tim kiem 
cac chung vi khuan latic sinh bacteriocin. Tinh da dang va kha nang tong bgp bacteriocin cua vi 
khuan lactic phan lap ttr thuc pham len men giau dinh duong da dugc cong bo trong cac cong 
trinh nghien cuu truac day [1 - 5]. Nhiing nam gan day vi khuan lactic sinh bacteriocin ngay 
cang dugc cac nha khoa hpc trong va ngoai nuac quan tam vai hi vpng tim dugc cac chting, loai 
mai tao ra cac san pham trao doi chat mai, huang tai nhirng trng dung trong bao quan thuc 
pham, do hop, sira tuai, nuac giai khat, va nhieu cac san pham len men va khong len men khac. 
Nhirng phat hien vi khuan lactic sinh bacteriocin va mpt so dae diem cua chting la npi dung cong 
bo duai day. 

2. NGUYEN LIEU VA PHlTONG PHAP NGHIEN ClTU 

2.1. Vi sinh vat va moi trircmg 

Chting VKLT phan lap ttr cac mau sira bo tuai dugc nuoi tren moi truang MRS co bo sung 
7% CaCOs trong khoang 18 den 24 gia. Xac djnh nhanh boat tinh khang khuan theo phuong 
phap da dugc cac tac gia cong bo [I, 2, 6]. 

Vi khuan kiem djnh dugc diing la Staphylococus aureus ATCC 29213, Bacillus subtillis 
ATCC 6633, Escherichia coli PA 2, Pseudomonas putrida TD B3,va chung Lactobacillus 
plantarum JCM 1149. Trong do cac chung VKLT dugc nuoi trong moi truang MRS, E. coli va 
cac chung khac dugc nuoi tren moi truang LB va TBS. 

2.2. Nguon mau phan lap vi khuan lactic 

40 mau sua bo tuai dugc lay true tiep ttr bo sira tai cac trang trai ctia cac dja phuang: Phti 
Ding (PD), Ba Vi (BV), Xuan Mai (XM), Hoai Due (HD) - Ha Npi. 

2.3. Phuo'ng phap xac dinh so luoTig vi khuan 

So lugng vi khuan lactic co trong lg hoac 1ml mau phan lap (N) dugc tinb theo cong thiic sau: 

Â  
F(«I + 0,1 X «2 )d 
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trong do: T^ C: Tong so khuan lac dem dugc tren tat ca cac dTa da chgn; V: The tich cay tren moi 
dTa tinb bSng ml; «/.' S6 dTa cua dam dp pha loang thtr nhat dirge gitr lai; n? So dTa ctia dam dp 
pha loang thtr hai dugc giir lai; d: He so pha loang ctia dam dp pha loang thtr nhat. 

2.4. Quan sat hinh thai khuan lac va hinh dang te bao 

Chting vi khu4n lactic dugc nuoi cay tren moi truong MRS dae, sau 18 - 24 gia, tien hanh 
quan sat hinb thai khuin lac. Hinh dang tl bao dugc quan sat tren tieu ban nhupm Gram, duoi 
vat kinh d§u cua kinh hiim vi quang hpc Olimpus CH-2 dp phong dai 1000 lan. Chting VKLT 
lua chpn co hoat tinh bacteriocin manh dugc quan sat va chup anh hinh thai te bao duoi kinh 
bien vi dien ttr quyet (SEM). 

2.5. Phat hien bacteriocin 

Hoat tinh bacteriocin dugc phat hien bSng phuong phap khueeh tan trong moi truang thach 
va da duac mo ta tai cac cong bo. Trong do cac chting nghien cuu dugc nuoi a 30°C trong trong 
khoang thai gian ttr 14 -16 gia sau do li tam thu djch noi. Chung kiem djnh L. plantarum JCM 
1149 nuoi qua dem a moi truong MRS long dugc bo sung vao moi truang MRS agar vai ti le 
0,5%, lac deu moi truong vai chung kiem djnh do ra dTa petri va due 16 thach. Nho djch li tam da 
dugc chinh pH ve 6,5 vao cac 16 thach va giir a nhiet dp 4°C trong khoang 4 gia, sau do u a 37''C 
qua dem. Can ctr vao viee xuat hien vong v6 khuan de xac djnh chung c6 boat tinb bacteriocin. 
Neu xuat hien vong v6 khuan co nghTa mau co the la bacteriocin, va ngugc lai kh6ng xuat hien 
vong v6 kbuan thi mau khong co boat tinh. De khang djnh trong mau la bacteriocin can nghien 
ctru kha nang nhay cam vai proteaza ctia chting. Phuong phap dugc ten hanh nhu sau: Cac 
chting vi khuan da lira chpn, dugc nu6i cay trong m6i truang MRS djch the, sau 14 giof dem li 
tam thu djch noi dieu chinh ve pH = 6,5; xtr li dich li tam vai cac enzim (n6ng dp 0,2 mg ml" ) 
theo ti le 1 : 1 [7]. Cac mau doi chtrng am (chi co cac enzim), mau d6i chtrng duang (mau d6i 
chung duang (djch nu6i cay vi khuan voi dem photphat theo ti le (I : 1)), cac mau thi nghiem 
dugc u a 37°C trong 2 gia, dtrng phan trng bawng tac dpng nhiet (lam bien tinh enzim) [6], tien 
hanh thti' hoat tinh bacteriocin theo phuang khueeh tan tren thach. Su nhay cam vai enzim dugc 
danh gia nho' vao vong v6 khuan. Kh6ng xuat hien vong vo khuan hoac vong vo khuan giam 
nhieu so voi mau d6i chung co the ket luan mau thi nghiem la bacteriocin. 

Cac enzim str dung trong thi nghiem nay g6m: proteinase K pha trong dem 20 mM Tris-
HCl, pH 7,0; trypsin pha trong dem 40 mM Tris-HCl, pH 8,2; pepsin pha trong dem 0,002 N 
HCI [7]; a-chymotrypsin pha trong 20 mM Tris-HCl, pH 8,0. 

2.6. Danh gia tinh nhay cam nhiet do 

Phan trng vol nhiet dp cua cac chung dugc danh gia th6ng qua mue dp anh huong cua no 
d6i vai kha nang sinh truong va sinh t6ng hgp bacteriocin cua chting nghien ctru. Cac chting 
dugc nu6i tren moi truong MRS djch the a cac nhiet dp 10, 25, 30, 37, 40 va 45°C. Sau 24 gia, 
do OD va li tam lay djch n6i thtr boat tinh bactciocin. 

2.7. Xac dinh tinh nhay cam khang sinh 

Xac djnh tinb nhay cam khang sinh cua cac chting vi khuan lactic dugc tien hanh theo 
phuong phap khueeh tan tren thach [8 - 11]. Theo do, cac khang sinh dugc str dung gom 
Penicillin, Ampicillin, Kanamycin, Ucetaxim, Streptomycin. Cae chting PD14, BV20, PD2.9 
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dugc str dung lam chting kilm djnh. Mtre dp nhay cam khang sinh the hien viec co xuat hien 
vong vo khuan hay kh6ng. 

2.8. Phuo'ng phap tach ADN plasmid 

Qua trinh tach chiet ADN plasmid thuc hien theo phuong phap m6 ta ctia M. Andrea 
Azcarate-Peril va Raul R. Raya [12]. 

3. KET QUA VA THAO LUAN 

3.1. Dae diem phan bo ciia cac chiing vi khuan lactic 

Ket qua a bang 1 va hinh 1 cho thay tren m6i truang MRS dae b6 sung CaCOs co s6 lugng 
khuan lac xuat hien vong phan giai CaCOs tren dTa petri tuong doi dong nhat ve hinh dang. Cac 
khuan lac co kich thuac nho, hinh tron, mau trang stra nga sang mau kem, kha nang sinh axit 
yeu, duang kinh vong phan giai CaCOs quanh khuan lac nho. 

Bdng I. Ket qua phan lap va s6 lugng cac chung co boat tinh khang khuan 

Ki hieu mau So lugng CFU/ml So chiing co hoat tinh khang khuan manh 

PD 

BV 

XM 

HD 

1,98 X 10' 

2,15 X 10̂  

1,61 X 10' 

1,59 X lo ' 

16 

11 

2 

3 

Tong so 7,33 X 10' 32 

Hinh I. Xac dinh vi khuSn lactic nha vong phan Hinh 2. Xac dinh nhanh hoat tinh khang khuan ciia 
giai CaC03 vi khuan lactic 

Trong tong so cac chung vi khuSn phan lap ttr 40 mau stra a cac dja phuang khac nhau, da 
thu dugc 32 chting VKLT co boat tinh doi khang manh d6i vai chting kiem dinh L plantarum 
JCM 1149 (hinh 2). Mau PD co so lugng CPU (colony-forming unit) trong 1 ml su'a la 1,98 x 1 o' 
va ti le chung khang khuin manh dat 0,80%. Mau BV co so lupng CFU trong 1 ml sira Ion nhat 
(2,15 X lo'), nhung ti le chting c6 kha nang khang khuan chi dat 0,51%. Cac mau XM va HD co 
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ti le chung khang khuan tuong umg lin lugt la 0,12% va 0,19%). Trong tong so 32 chiing eo kha 
nang khang kbuin tbi eae ehung phan lap ttr miu sSa a Pbti D6ng cho ti le cao nhat (chiem 
50%), tilp theo la miu phan lap ttr miu sira a Ba Vi (chilm 34%), con eae mau sira a Xuan Mai 
va Hoai Dtre ebo ti le cac chung khang khuan gan tuong duong nhau (chiem 1% va 9%). 

3.2. Dae diem hinh dang khuan lac va hinh thai te bao 

Kit qua phan lap da thu dugc 32 chung vi khuan lactic co kha nang tire che ehung 
L. plantarum JCMl 149 manh. Cae ehung thu dugc nay c6 hinb dang kbuan lac tuang doi dong 
nhat khi nuoi cay tren moi truong MRS (hinb 4), ph6 biln nhit la hinb tron loi (22/32), tron bet 
(10/32), CO mau trSng sira (21/32), mpt s6 kbuan lac co mau vang nhat (11/32). Kbi quan sat 
hinh dn.ng te bao eua ca 32 chung duai kinh hien vi quang hoc cho thay c6 tai 29/32 chting la 
hinb cau (cocci), trong kbi do chi co 3/32 chung la binh que (bacilli). Chung co cae kieu sap xep 
khac nhau, thanh cbu6i dai, ngin ttiy ttrng chung va ca 32 ehung deu bat mau vai tbu6e nhupm 
Gram duong. Cac chung VKLT binh cau co boat tinh bacteriocin cao duge tien banh quan sat 
binh thai te bao duai kinh hien vi dien ttr (hinb 3). 

Hinh 3. Tl bao chung vi khuan lac tic BV20 duai kinh hiln vi diln ttr (phong dai x 10.000 lin) 

Hinh 4. Khuin lac vi khuan lactic tren moi truang MRS 

3.3. Dae tinh khang khuan cua 32 chung 
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Nghien ctru pho khang khuin cua 32 chiing VKLT tuyen chpn vai cac vi khuan kiem djnh 
5'. aureus ATCC 29213, B. subtillis ATCC 6633, E. coli PA 2, P. putrida TD B3, L. plantarum 
JCM 1149, ket qua duac ting hgp tai bang 2. 

Ket qua thu dugc a bang 2 cho thay pho khang khuan cua 32 chung vi kbuan lactic d6i vol 
5 loai vi khuan kilm djnh dugc str dung S aureus ATCC 29213, B. subtillis ATCC 6633, E. coli 
PA 2, P. putrida TD B3, L. plantarum JCMII49 rat dang chu y. So chting co boat tinh d6i 
khang vai L. plantarum JCMl 149 la Ion nhat chiem 32/32 chting (m6t chting nam trong hp 
Lactobacteriaceae), ket qua ngien ctru nay ciing phti hpp vai cac nghien cu'u cua nhieu tac gia da 
cong b6 [1 - 4]. Vai vi khuan kiem djnh la P. putrida TD B3, s6 chting VKLT co boat tinh tre 
chl la 14/32, vai S. aureus ATCC 29213 chilm 12/32, trong khi do d6i voi B. subtillis ATCC 
6633 la 9, vai E. coU PA 2 la 0. Dang chu y la 3 chting PD14, PD2.9 va BV20 co boat tinh 
khang khuan manh va ph6 khang khuan rpng, uc che ca 4 chung kiem djnh (trtr E. coli) dugc lira 
chpn de nghien ctru tiep ve phan ung vai nhiet dp, phat bien bacteriocin va tinh nhay cam khang 
sinh. 

Bdng 2. Pb6 khang khuan ctia 32 chting 

So lupng chung LAB 

32 

VSV kiem djnh 

S. aureus 
B. subtillis 
E. coli 
P. putrida 
L. plantarum 

S6 lugng chung co boat tinh tre che 

14 
9 
0 
4 
32 

3.4. Phan ung voi nhiet do ciia cac chung PD14, PD2.9, BV20 

Bdng 3. Anh huong ctia nhiet dp nuoi cay den kha nang sinh truong va sinh 
bacteriocin ctia cac chting BV20, PD2.9, PD14 

Nhiet do 

10 

25 

30 

37 

40 

45 

OD 

0,81 

1,68 

3,35 

2,70 

0,73 

-

PD14 

D-d (mm) 

10 

13 

16 

13,5 

5 

0 

OD 

0,42 

1,95 

3,46 

2,84 

1,78 

-

PD2.9 

D-d (mm) 

6 

9 

14 

13 

10 

0 

OD 

0,47 

1,91 

2,89 

2,35 

1,99 

-

BV20 

D-d (mm) 

6,5 

10 

14 

13 

8 

0 

Ghi chii: D-d: duang kinh vong vo khuan; d: duong kinh 16 thach. 

Ket qua bang 3 cho thay, sau 24 gia nu6i ciy ca ba chting deu co kha nang sinh truong va 
sinh tong hgp bacteriocin a cac nhiet dp nghien ctru la 10, 25, 30, 37, 40°C. d 45°C, ca 3 chting 
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diu kh6ng CO su sinh truong, va sinh ting hgp bacteriocin. Ttr kit qua tren cho thay, ca 3 chting 
PD14, PD2.9, BV20 la cac chung vi kbuan lactic ua am. 

6 30''C, cac chting PD14, PD2.9, BV20 co gia trj OD lin lugt tuong trng la 3,35; 3,46 va 
2,98, dong thai co duong kinh vong v6 khuin tuong trng la 16 mm, 14 mm va 14 mm. Ca 3 
chting nay diu sinh truong va co boat tinh bacteriocin cao nhat a nhiet dp 30°C. Tuy nhien kha 
nang sinh truong va boat tinb bacteriocin ctia cac chting nay khong tuan theo ti le thuan. Nhu 
vay, nhiet dp toi uu cho su sinh truong va sinh bacteriocin cua 3 chung la 30°C. 

3.5. Phat hien bacteriocin 

Bacteriocin co ban chit protein, do do bacteriocin phai co tinh nhay cam vai it nhat mpt 
trong so cac enzim phan giai protein. Vi vay sir nhay cam vai protease dugc cho la 1 trong 
nhirng dau hieu chinh de nhan biet bacteriocin [5]. 

Bdng 4. Kha nang nhay cam vai protease cua 3 mau PD14, PD2.9, BV20 

Enzim 

Pepsin 

a-chymotrypsin 

Proteinase K 

Trypsin 

TN 

8 

5 

4 

0 

PD 14 

DC(+) 

8 

8 

8 

8 

DC(-) 

0 

0 

0 

0 

TN 

1,5 

2 

1,5 

0 

PD2.9 

DC(+) 

4 

4 

4 

4 

DC(-) 

0 

0 

0 

0 

TN 

3 

4 

4,5 

0 

BV20 

DC(+) 

6 

6 

6 

6 

DC(-) 

0 

0 

0 

0 

Ghi chit: TN: mau thi nghiem; DC(+): doi chung duong; DC(-): doi chung am. 

Ket qua a bang 4 cho thay djch nu6i cay cua chting PD2.9 va BV20 deu giam boat tinh so 
vai mau doi chung doi vai cac enzim proteinase K, a-chymotrypsin va pepsin. Trong khi do a 
chung PDI4 lai tuong d6i ben virng vai pepsin. Dae biet, cac mau cua ca 3 chting nghien ctru 
deu bj mat hoan toan boat tinb sau kbi xtr li vai enzim trypsin. Ket qua nay chi ro 3 chung PD14, 
PD2.9, BV20 CO sinh tong hpp bacteriocin. 

3.6. Tinh nhay cam khang sinh 

Ket qua a hinb 5 cho thay da xuat hien 3 vach c6 kich thuac tuong duong nhau va a 
khoang 15 kb, dieu nay chtmg to su co mat ctia plasmid. Tuy nhien, de xac djnh dugc moi lien 
quan cua cac plasmid nay vai kha nang khang khang sinh nhu the nao tbi can phai dugc nghien 
ctru sau ban. 
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Bdng 5. Tinh nhay cam vai khang sinh ctia cac chung PD14, BV20, PD2.9 

^^^^^^__^ Chung 

Nong do K S (ng/mlT~~~~~~-^ 

Pen 

Amp 

Uce 

Kan 

Sm 

Chloramphenicol 

0,1 

1 

5 

10 

20 

0.1 

1 

5 

10 

20 

0,1 

1 

5 

10 

20 

50 

80 

100 

120 

200 

50 

80 

100 

120 

200 

100 

200 

300 

400 

500 

0 

4 

26 

27 

28,5 

0 

0 

9 

15 

20 

0 

± 

10 

14 

22 

0 

0 

± 

+ 

-i~i-

0 

0 

-1-

++ 

4~l-|-

0 

0 

0 

0 

0 

0 

0 

20 

24 

26 

0 

0 

+ 

12 

20 

0 

0 

5.5 

12 

21 

- I - -

-1-

-i~i-

•¥+ 

-I-+ 

0 

-H-l-

-l~l-

-l~l-l-

-I-+-I-

0 

0 

0 

0 

0 

0 

0 

16 

30 

32 

0 

0 

9 

15 

22 

0 

0 

14 

22 

25 

-1-

-1-

-i~i-

-i-f-

-i~i-

-i~i-

-i~i-

-i~i-

-i-i~i-

-t-M-

0 

0 

0 

0 

0 

23 



4. KET LUAN 

Trong tong so 40 miu stra bo tuai dugc liy tir cac dja phuong Phti D6ng (PD), Ba Vi (BV), 
Xuan Mai (XM), Hoai Due (HD), da phan lap va tuyln chpn dugc 32 chting vi kbuan lactic co 
boat tinh doi khang manh d6i vai chting L. plantarum JCMl 149. Cac chung phan lap nay diu co 
hinh dang khuin lac va binh thai tl bao tuong doi ding nhit (chilm 92,75%) tl bao cocci). Trong 
do lira chgn dugc 3 chting PD14, PD2.9 va BV20, co kha nang sinh bacteriocin cao pb6 khang 
khuin rpng. Ca 3 chung PD14, PD2.9 va BV20 diu co kha nang nhay cam vol enzim phan buy 
protein la trypsin. Khi phan trng vo'i nhiet dp cho thiy 3 chting nay deu la vi khuan ua am, co 
kha nang sinh truong va sinh bacteriocin cao nhit a nhiet dp 30°C. Ngoai ra 3 chting nay con co 
kha nang khang cac khang sinh nhu streptomycin, chloramphenicol a n6ng dp rat cao. 

Lai cam an. Cong trinh dirge h5 trg kinh phi cua chyang trinh NCCB trong ITnh vuc khoa hpc 
su s6ng giai doan 2006 - 2008. 
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SUMMARRY 

BIOLOGICAL CHARACTERISTICS OF LACTIC ACID BACTERIA 
SYNTHESIZING BACTERIOCINS 

A total 40 samples of raw cow's milk taken from different regions as Phu Dong, Ba Vi, 
Xuan Mai, Hoai Due - Ha Noi, isolated about 7.33 x 10^ lactic acid bacteria strains. 32 strains 
which showed strong activities against L. plantarum JCM 1149 were selected for the research. 
These strains share the same clone shape and their cell forms are quite identical (about 92,75% 
of cocci). Among them, the strains PD14; PD2.9; BV20 were considered better activities of 
producing bacteriocin and wwider antibacterial spectrum. Reaction to temperature of PD14; 
PD2.9; BV20 were determined by growth rate (OD) and bacteriocin biosynthesis activities 
indicated that they belong to mesophile, the optimal growth temperature is 30°C. Besides, these 
strains are resistant to chloramphenicol and streptomycin at high concentrations. A plasmid has 
been discovered in these 3 strains. However, the relation between the antibiotic resistance and 
the plasmid is a problem for further study. 

Keywords: bacteriocin, lactic acid bacteria. 
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