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DAC PIEM SINH HOC CUA CHUNG VI KHUAN LACTIC
SINH TONG HOP BACTERIOCIN

HOA THI MINH TU, NGUYEN THI| BA, LE THANH BINH

1. MO PAU

Vi khudn lactic (VKLT) la vi khuin Gr(+), khéng sinh bao tir (trir Sporolactobacillus),
khong chuyén dong. Da s song ky khi tuy tién, ching sinh truong, phat trlen tét & dieu kién
thidu oxy. Vi khuan lactic ¢6 mat & rit nhidu noi trong tir nhién, nhung chi yéu & thyc pham lén
men, trong co thé dong, thuc vt va trong co thé con nguoi. Day cing chinh 1a ngudn tim kiém
céc chung vi khuén latic sinh bacteriocin. Tinh da dang va kha nang tong hop bacteriocin cia vi
khuan lactic phan lap tir thuc phim 1én men giau dinh dudng da dugc cong bé trong cac cong
trinh nghién ctru trude diy [1 - 5]. Nhing nam gan day vi khuén lactic sinh bacteriocin ngay
cang duoc cac nha khoa hoc trong va ngoai nu6c quan tdm véi hi vong tim dugc cac chung, loai
mGi tao ra cic san phim trao déi chat moi, huéng t6i nhiing ung dung trong bao quan thuc
phim, d6 hop, sita tuoi, nude giai khat, va nhiéu cac san pham 1én men va khéng [én men khac.
Nhitng phat hién vi khuin lactic sinh bacteriocin va mdt s6 dic diém cia chiing la ni dung cong
bé dudi day.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Visinh vit va méi truong

Chung VKLT phan Iap tir cac mau sita bo twoi dugce nudi trén moi trudng MRS ¢6 bd sung
7% CaCOs trong khoang 18 dén 24 gi¢. Xac dinh nhanh hoat tinh khang khuan theo phuong
phap da duoc cac tac gia céng bo [1, 2, 6].

Vi khuan kiém dinh dugc dung 1a Staphylococus aureus ATCC 29213, Bacillus subtillis
ATCC 6633, Escherichia coli PA 2, Pseudomonas putrida TD B3,va chung Lactobacillus
plantarum JCM 1149. Trong d6 cac ching VKLT dugc nudi trong moi truong MRS, E. coli va
céac chung khac dugc nuéi trén moi truomg LB va TBS.

2.2. Ngudn miu phén Iap vi khuén lactic

~ 40 mAu sita bd tuoi dugc 1y truc tiép tir bo sira tai cac trang trai cla cac dia phuong: Phi
bong (PD), Ba Vi (BV), Xuin Mai (XM), Hoai Dic (HP) — Ha Ngi.

2.3. Phuong phap xac dinh s6 lrgng vi khuin

S4 lugng vi khuan lactic c6 trong 1g hodc 1ml mAu phan lap (N) duge tinh theo cong thire sau:

>
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trong dé: ¥ C. Tong s6 khudn lac dém duoc trén tat ca céc dia da chon; ¥: Thé tich chy trén méi
dia tinh bang ml; n,: S6 dia cua dam d6 pha loéng thir nhét duoc giir lai; n,, Sé dia cua dam do
pha loang thitr hai dugc gitt lai; - Hé s6 pha loang cia dam do pha lodng thir nhat.

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

Chung vi khuén lactic dugc nuéi cay trén mdi truong MRS dac, sau 18 — 24 gio, tién hanh
quan sat hinh thai khuan lac. Hinh dang té bao duoc quan sat trén tiéu ban nhuém Gram, duéi
vat kinh d4u cua kinh hiém vi quang hoc Olimpus CH-2 dd phong dai 1000 lan Ching VKLT
lua chon c¢é hoat tinh bacteriocin manh duge quan sat va chup anh h1nh thai té bao dudi klnh
hién vi dién tir quyét (SEM).

2.5. Phat hién bacteriocin

Hoat tinh bacteriocin dugc phat hién bang phuong phap khuéch tan trong méi truong thach
va da duoc mo ta tai cac cong bo. Trong d6 cac ching nghién ctru dugc nudi & 30°C trong trong
khoang thoi gian tir 14 -16 gio sau do li tam thu dich ndi. Ching kiém dinh L. plantarum JCM
1149 nuéi qua dém & moi truong MRS long duge bd sung vao méi truong MRS agar vdi ti 18
0,5%, lac déu moi trudong véi ching kiém dinh db ra dia petri va duc 16 thach. Nho dich li tdm da
duoc chinh pH vé 6,5 vao cac 15 thach va giir ¢ nhiét do 4°C trong khoang 4 gid, sau d6 u & 37°C
qua dém. Can clr vao viéc xuét hién vong vo khuan dé xac dinh ching cé hoat tinh bacteriocin.
Néu xuét hién vong vo khuin cé nghia miu c6 thé 1a bacteriocin, va nguoc lai khong xuat hién
vong vo khuan thi mau khong ¢6 hoat tinh. Dé khang dinh trong mau la bacteriocin can nghién
ctru kha ndng nhay cam vd&i proteaza cua ching. Phuong phap dugc tén hanh nhu sau: Céac
chung vi khuan da lua chon, dugc nudi cdy trong mbi truong MRS dich thé, sau 14 gio dem 11
tam thu dich ndi diéu chinh vé pH = 6,5; x{r li dich li tam v&i cac enzim (nong d6 0,2 mg ml’ h
theo ti 16 1 : 1 [7]. Cac mau d6i ching 4m (chi c6 cac enzim), mau ddi chirng duong (mau dbi
chimg duong (dich nudi cdy vi khuan véi dém photphat theo ti 1€ (1 : 1)), cac mau thi nghiém
duoc 1 & 37°C trong 2 gid, dimg phan (g bawng tac déng nhiét (lam bién tinh enzim) [6], tién
hanh thir hoat tinh bacteriocin theo phuong khuéch tan trén thach. Su nhay cam vdi enzim duge
danh gia nho vao vong vo khuan. Khéng xuat hién vong vé khuan hodc vong vé khuin giam
nhiéu so voi mau dbi chimg c6 thé két luan mau thi nghiém la bacteriocin.

Céc enzim sur dung trong thi nghiém nay gdm: protemase K pha trong dém 20 mM Tris-
HCI, pH 7,0; trypsin pha trong dém 40 mM Tris-HCI, pH 8,2; pepsin pha trong dém 0,002 N
HCI [7]; a-chymotrypsin pha trong 20 mM Tris-HCI, pH 8,0.

2.6. Danh gia tinh nhay cam nhiét do
_ Phan ung v&i nhi€t do cua cac ching duoc danh gia thong qua mirc d¢ anh hudng cua né
dot v&i kha nang sinh truong va sinh tong hop bacteriocin cia chung nghién ciu. Cac chung
duoc nubi trén mc}i truc‘mg’MRS dich thé & cac nhiét d6 10, 25, 30, 37, 40 va 45°C. Sau 24 gio,
do OD va li tam lay dich noi thir hoat tinh bacteriocin.
2.7. Xac djnh tinh nhay cdm khang sinh
Xac dinh tinh nhay cam khang sinh cta céc ching vi khuén lactic duoc tién hanh theo

phuong phap khuéch tan trén thach [8 - 11]. Theo d6, cac khang sinh dugc st dung gdm
Penicillin, Ampicillin, Kanamycin, Ucetaxim, Streptomycin. Cac chung PD14, BV20, PP2.9
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duoc su dung lam ching kiém dinh. Mc d6 nhay cam khéng sinh thé hién viéc co xuét hién
vong vd khuan hay khéng.

2.8. Phuong phap tach ADN plasmid

Qua trinh tach chiét ADN plasmid thuc hién theo phuong phap mé ta cia M. Andrea
Azcérate-Peril va Raul R. Raya [12].

3. KET QUA VA THAO LUAN
3.1. Pic diém phén b cia cac ching vi khuin lactic
Két qua ¢ bang 1 va hinh 1 cho thay trén méi truong MRS dic bd sung CaCOy co 56 luong
khuan lac xuit hién vong phéan giai CaCO; trén dia petri tuong déi déng nhat vé hinh dang. Céc

khuan lac ¢é kich thudc nho, hinh tron, mau trang sita nga sang mau kem, kha ndng sinh axit
yéu, duong kinh vong phan giai CaCOj quanh khuén lac nho.

Bang 1. Két qua phan lap va sé lugng cac ching ¢ hoat tinh khang khuén

Ki hiéu miu S6 lwgng CFU/ml  Sé ching c6 hoat tinh khang khuin manh
PD 1,98 x 10° 16
BV 2,15 x 10° 1
XM 1,61 x 10° 2
HP 1,59 x 10°
Tong sb 7,33 x 10° 32

Hinh 1. Xac dinh vi khuén lactic nh& vong phén Hinh 2. Xéac dinh nhanh hoat tinh khang khuén cua
giai CaCO; vi khuén lactic

Trong tono sb cac chung vi khuan phan lap tu 40 mau sira ¢ cac dia phuong khac nhau, da

thu duge 32 chung VKLT ¢6 hoat tinh dbi khang manh déi v6i chung kiém dinh L. plantarum

JCM 1149 (hinh 2). Mau PP ¢6 s6 lugng CFU (colony-forming unit) trong Iml sira 1a 1,98 x 10’

vatilé chung khang khuan manh dat 0,80%. Mau BV ¢ s6 lugng CFU trong I ml stra 16n nhat

(2,15 x 10° ), nhung ti I¢€ chung c6 kha nang khang khuan chi dat 0,51%. Cac mau XM va HP cé

19



ti 1€ chung khang khudn twong tmg lan luot [a 0, 12% va 0,19%. Trong tng s6 32 chung c6 kha
nang khang khuan thi cac chung phan lép tir mAu sita & Phit Ddong cho ti 1é cao nhét (chiém

50%), tlep theo 12 mAu phan lap tir miu sita & Ba Vi (chiém 34%), con cac mau sita & Xuan Mai
va Hoai Dtc cho ti 1¢ cac chung khang khuan gan tuong duong nhau (chiém 7% va 9%).

3.2. Pic diém hinh dang khuin lac va hinh thai té bao

Két qua phan lap da thu dugc 32 chung vi khudn lactic c6 kha nang (rc ché chung
L. plantarum JCM1149 manh. Céc ching thu dugc nay ¢6 hinh dang khudn lac tuong ddi dong
nhat khi nuéi cdy trén moi truong MRS (hinh 4), phd bién nhat 1 hinh tron 151 (22/32), tron bet
(10/32), co mau trang stra (21/32), mot so khuén lac co mau vang nhat (11/32). Khi quan sat
hinh dang té bao cha ca 32 ching dudi kinh hién vi quang hoc cho thiy c6 tdi 29/32 chung la
hinh cau (cocci), trong khi do chi ¢6 3/32 ching la hinh que (ba01]ll) Chung c6 céc kiu sap xep
khac nhau, thanh chudi dai, ngan tiy timg ching va ca 32 chung déu bit mau voi thudc nhudm
Gram duong. Céac chung VKLT hinh cau ¢6 hoat tinh bacteriocin cao dugc tién hanh quan sat
hinh théi té bao duéi kinh hién vi dién tir (hinh 3).

Hinh 4. Khuén lac vi khuén lactic trén méi truéng MRS

3.3. Pic tinh khing khuén ciia 32 chiing

20



Nghién ctru phé khang khuin cua 32 chung VKLT tuyén chon voi cac vi khudn kiém dinh
S. aureus ATCC 29213, B. subtillis ATCC 6633, E. coli PA 2, P. putrida TD B3, L. plantarum
JCM 1149, két qua duoc tdng hop tai bang 2.

Két qua thu dugc & bang 2 cho thiy phd khang khuan ciia 32 chung vi khuén lactic déi voi
5 loai vi khuan kiém dinh duoc sir dung S. aureus ATCC 29213, B. subtillis ATCC 6633, E. coli
PA 2, P. putrida TD B3, L. plantarum JCM1149 rat dang cha y. Sé chung ¢6 hoat tinh déi
khang voi L. plantarum JCM1149 1a 16n nhat chiém 32/32 chung (mat chung nam trong ho
Lactobacteriaceae), két qua ngién ctru nay ciing pht hop véi cac nghién ciru cua nhiéu tac gia da
cong bd [1 - 4]. Véi vi khuén kiém dinh 1a P. putrida TD B3, s6 chang VKLT ¢6 hoat tinh trc
ché 1a 14/32, véi S, aureus ATCC 29213 chiém 12/32, trong khl a6 d6i voi B. subtillis ATCC
6633 la 9, voi E. coli PA 2 1a 0. Dang chi y 1a 3 chung PD14, PD2.9 va BV20 ¢4 hoat tinh
khang khudn manh va pho khang khuan rong, e ché ca 4 chung kiém dinh (trir £. coli) duoc lua
chon dé nghién ctru tiép vé phan ung véi nhiét dg, phat hién bacteriocin va tinh nhay cam khang
sinh.

Bdng 2. Phd khang khuan cia 32 ching

S6 lugng chung LAB | VSV kiém dinh | S6 lugng ching ¢6 hoat tinh trc ché
32 S. aureus 14
B. subtillis 9
E. coli 0
P. putrida 4
L. plantarum 32

3.4. Phan wng véi nhiét d§ cha cac ching PD14, PD2.9, BV20

Bang 3. Anh hudng cia nhiét d6 nudi cdy dén kha ning sinh trudng va sinh
bacteriocin cua cac ching BV20, PD2.9, PD14

Nhict 43 PD14 PP2.9 BV20
OD Dd(mm) OD D-d(mm) OD D-d(mm)
10 0,81 10 0,42 6 0,47 6,5
25 1,68 13 1,95 9 1,91 10
30 3,35 16 3,46 14 2,89 14
37 2,70 13,5 2,84 13 2,35 13
40 0,73 5 1,78 10 1,99 8
45 - 0 - 0 - 0

Ghi chii: D-d: dudng kinh vong vé khudn; d: duomg kinh 16 thach.

I§ét qua bang 3 cho théy, sau 24 gi® nudi cdy ca ba chiing déu c6 kha nang sinh truéng va
sinh tdng hop bacteriocin & cac nhiét d6 nghién ciru ta 10, 25, 30, 37, 40°C. O 45°C, ca 3 ching
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déu khong c6 su sinh trudng, va sinh tong hop bacteriocin. Tu két qua trén cho thay, ca 3 chung
PD14, PD2.9, BV20 la cac ching vi khun lactic ua m.

0 30° C, cac chung Pb14, PD2.9, BV20 c6 gia tri OD lan luot tuong Ung la 3,35; 3,46 va
2,98, dong thoi ¢6 dudng kinh vong v6 khuan tuong tmg 1a 16 mm, 14 mm va 14 mm. Ca 3
chung nay déu sinh trudng va c6 hoat tinh bacteriocin cao nhét & nhiét 6 30°C. Tuy nhién kha
nang sinh trudng va hoat tinh bacteriocin cia cac ching nay khong tuan theo ti 1€ thudn. Nhu
vay, nhiét d6 t&i uu cho su sinh trudng va sinh bacteriocin cua 3 ching la 30°C.

3.5. Phat hién bacteriocin
Bacteriocin c¢6 ban chét protein, do d6 bacteriocin phai ¢6 tinh nhay cam vGi it nhat mot

trong sb cac enzim phan giai protein. Vi vdy su nhay cam véi protease dugc cho la 1 trong
nhitng dau hiéu chinh dé nhén biét bacteriocin [5].

Bdang 4. Kha nang nhay cam véi protease cta 3 mau PP 14, PD2.9, BV20

Pb 14 PD2.9 BV20
Enzim
TN DC(+) DbC(-) TN BC(+) bC(-) TN DCH) DC(-)
Pepsin 8 8 0 1,5 4 0 3 6 0
a-chymotrypsin 5 8 0 2 4 0 4 6 0
Proteinase K 4 8 0 1,5 4 0 4,5 6 0
Trypsin 0 8 0 0 4 0 0 6 0

Ghi chii: TN: mau thi nghiém; DC(+): d6i chimg duong; DC(-): dbi chimg am.

Két qua ¢ bang 4 cho thay dich nuéi céy cla chung PD2.9 va BV20 déu giam hoat tinh so
véi mau ddi ching ddi véi cac enzim proteinase K, a- chymotrypsin va pepsin. Trong khi d6 ¢
ching PD14 lai tuong d6i bén virng voi pepsin. Dic biét, cac miu cia ca 3 ching nghién clu
déu bi mat hoan toan hoat tinh sau khi xtr li v&i enzim trypsin. Két qua nay chi rd 3 ching PD14,
PD2.9, BV20 c6 sinh tdng hop bacteriocin.

3.6. Tinh nhay cdm khang sinh
Két qua & hinh 5 cho thiy da xuét hién 3 vach c6 kich thuéc tuong duong nhau va ¢
khoang 15 kb, diéu nay chimg t6 su c6 mat cua plasmid. Tuy nhién, dé xac dinh dugc mbi lién

quan cla cac plasmid nay véi kha nang khang khang sinh nhu thé nao thi can phai duoc nghién
ctru sau hon.
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Bang 5. Tinh nhay cam voi khang sinh cta cac ching PD14, BV20, PD2.9

‘ Chiing
Nong d6 KS (ng/ml
0,1 0
1 0
5 26 20 16
Pen 10 27 24 30
20 28,5 26 32
0.1 0
1 0
5 9
Amp 10 15 12 15
20 20 20 22
0,1 0 0 0
1 + 0
5 10 5.5 14
Uce 10 14 12 22
20 22 21 25
50 +-
80 +
Kan 100 + ++
120 ++ ++
200 ++ ++ ++
50 0 0 ons
80 0 ++ ++
Sm 100 + ++ +
120 ++ +++ +4++
200 +4++ +++ +++
100 0 0 0
200 0 0 0
Chloramphenicol 300 0 0 0
400 0 0 0
500 0 0 0

23



4. KET LUAN

Trong tdng s6 40 mAu sira bod twoi dugc lay tir cac dia phuong Phu béng (PD), Ba Vi (BV),

Xuan Mai (XM), Hoai Btrc (HD), da phén lap va tuyén chon duge 32 ching vi khuan lactic c6
hoat tinh déi khang manh déi véi ching L. plantarum JCM1149. Cac ching phan Iap nay déu c6
hinh dang khuan lac va hinh thai té bao twong dbi déng nhat (chiém 92,75% té bao cocci). Trong
dé lua chon duoc 3 ching PD14, PD2.9 va BV20, ¢6 kha nang sinh bacteriocin cao phd khang
khuan rong. Ca 3 ching PD14, PD2.9 va BV20 déu co kha nang nhay cam véi enzim phén huy
protein la trypsin. Khi phan mg véi nhiét d6 cho thdy 3 chung nay déu 1a vi khuan ua am, c6
kha ning sinh trudng va sinh bacteriocin cao nhét & nhiét d6 30°C. Ngoal ra3 chung nay c¢on co
kha nang khang cac khang sinh nhu streptomycin, chloramphenicol & nong dd rat cao.

Loi cam on. Cong trinh duoc hd tro kinh phi ctia chwong trinh NCCB trong linh virc khoa hoc
sw sbng 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 Pong, Ba Vi,
Xuan Mai, Hoai Duc - 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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