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TOM TAT

Chung Lactococcus PD14 tong hop bacteriocin cao duge phan 1ap tir sita bo tuoi ¢ Viét
Nam. Bacteriocin cta chung c¢6 phé tac dung cha yéu véi cac vi khuan Gram duong, trong dé
dic biét (rc ché manh nhom vi khuédn gdy bénh, gdy ngd ddc thuc phém nhu B. cereus, S. areus,
L. monocytogenes. Khi xur 1i vdi cac enzym phan huiy protein thi bacteriocin cua ching bi mat
hoat tinh hoan toan bdéi tac dong cta a- Chymotrypsm trong khi xur li v6i trypsin van gitt nguyén
hoat tinh. Két qua nay cling trung voi két qua nghién ciru vé nisin da dugc cong bd trudc day.
Nghién ctru vé dic diém hinh thai t& bao cling nhu cac dic diém vé sinh li, sinh héa cho thay
chung PD14 c6 nhiéu diém twong dong véi loai Lactococcus lactis va giéng v6i Lactococcus
lactis subsp. lactis DSMZ 20729. Panh gia kha ning dong hoa cac ngudn cacbon qua st dung
kit API 50 CHL va khing dinh lai bing phuong phéap phan tich trinh ty gene 16S ARN cho thiy
ching PD14 twong dong véi Lactococcus lactis subsp. lactis 1an luot 13 99,0 va 99,7 %. Tir tat
ca cac két qua dat dugce néu trén 13 nhitng bang ching cho thiy ching Lactococcus PD14 thudc
Lactococcus lactis subsp. lactis

Twr khoa: phan loai, loai, Lactococcus lactis subsp. lactis, bacteriocin, nisin

1. PAT VAN PE

Vi khuan lactic thuéoc nhém Gram duong, hinh que hay hinh cau, khong sinh bao tir,
oxydase va catalase 4m tinh [1]. Hé vi sinh vat nay 1a ngudn chi yéu san sinh bacteriocin, mot
loai peptit hay protein c6 khd nang tiéu di¢t mot s6 vi sinh vat giy bénh, lam hong thuc phdm [2,
3, 4]. Nisin, mét bacteriocin dién hinh di va dang duogc ung dung rong rai trong bao quan thuc
pham & hon 50 quoc gia trén thé gidi [3, 6]. Nisin dau tién xuét hién trén thi truong tir nim 1953,
Véi tén thuong mai la Nisaplin [5, 7]. Do kha nang ing dung va hiéu qua cua chiung nén hudng
nghién clru va (mg dung vé vi khuén lactic, ddc biét vé kha ning sinh bacteriocin ngiy cang
dugc mo rong va phat trién [5, 8].

Chi Lactococcus dugc phat sinh tir mt nhanh cua chi streptococcus. Nhitng nghién ctru
gan day cho thay chi nay cé 5 loai, gom L. lactis, L. garviae, L. plantarum, L. raffinolactis, L.
piscum; trong do loai L. lactis co 3 dudi loai L. lactis subsp. lactis; L. lactis subsp. cremoris va
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L. lactis subsp. hordniae [9]. Trong s6 bacteriocin dugc tong hop tir loai L. lactis subsp. lactis
ngoai nisin, con ¢6 mot so khac nhu lacticin 481, lacticin 3147, lactococcin MMFII, lactococcin
G, lactococcin M va lactostrepsin [10 - 12] .

Chung PD14 c6 hoat tinh sinh tong hop bacteriocin cao dugc phan lap tir ngudn sita bod tuoi
& Viét Nam. Nhimng két qua nghién ctru vé dic tinh cua bacteriocin nay, bao g6m phd khang
khuan, kha ning nhdy cam véi enzym phan huy protein, do bén nhiét, bén axit, trong luong phén
tir cho thiy bacteriocin c6 nhiéu dic diém tuong dong voi nisin. Vi vy, van dé dinh tén dén loai
chung PD14 khong chi c6 y nghia khoa hoc ma con mo ra kha ndng iing dung bacteriocin nay
trong viéc quan thuc pham.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Ching vi sinh vét va moi trweong

Chung Lactococcus PD14, L. lactis DSMZ20729 va chung kiém dinh Lactobacilus
plantarum JCM1149 cé trong bd suu tap giéng cua Phong Vit li€u sinh hoc, vién Cong nghé
sinh hoc. Nhitng ching ndy dugc nudi trén méi truong MRS c6 thanh phan nhu sau (g/1):
peptone 10; cao thit 10; cao nim men 53; glucose 20; Tween 80 1; KoHPO, 2; CH3COONa 5;
amoni citrat 2; MgSQ,4.7H20 0,2; MnSO4.H,0 0,05; pH = 6,5 + 6,8.

2.2. Phat hién hoat tinh bacteriocin

Hoat tinh bacteriocin duoc phat hién bang phuong phap khuéch tan trong méi truong thach
[14]. Trong d6 ching PD14 dugc nudi & 30°C trong trong khoang thoi gian tir 14 - 16 gio, sau
d6 li tam thu dich ndi. Chung kiém dinh L. plantarum JCM 1149 nudi qua dém & méi truong
MRS 16ng duoc bd sung vao mdi trudng MRS agar ti 18 0,5 %, lic déu méi truong véi ching
kiém dinh, d6 ra dia petri va duc 16 thach. Nho dich li tam di dugc chinh pH vé 6,5 vao cac 16
thach, giit & nhiét 6 4 °C trong khoang 4 gio, sau d6 i & 30 °C sau 24 gid. Viéc xuat hién vong
v6 khuan dong nghia miu c6 thé c6 hoat tinh bacteriocin.

Pé khing dinh ban chét bacteriocin, cin nghién ciru kha ning nhay cam voi proteaza.
Phuong phap dugc tién hanh nhu sau, dich 1én men ctia chung PD14 sau khi li tim diéu chinh
vé pH 6,5 duoc xir li v6i cac enzym proteinase K, bromelin, papain, neutra H, trypsin, a-
chymotrypsin pha trong dém 20 mM TrisHCI pH7. Riéng pepsin pha trong dém 0,002 N. Cac
enzym nay dugc pha & néng d6 2 mg ml*t. Mau phan tng dugc pha theo ti 16 1 :1 (enzym:
bacterlocm) [14, 15]. Cac mau d6i chimg am chi ¢ cac enzym, trong khi mau d6i chimg duong
gom dich nuéi ciy vi khuin va dém 20 mM TrisHCI pH7 theo ti 1& (1:1). Cac mau dugc 0 &
37 °C trong 2 gid. Dung phan Gng bang tac dong nhiét, lam bién tinh enzym 100 °C trong 5 phut.
Thtr hoat tinh theo phuong phap khuéch tan trén thach. Tai nhitng mau khong xuét hién hay
vong vo khuin hodc giam nhiéu so v6i mau dbi chimng, c6 thé két luan miu thi nghiém d6 la
bacteriocin.

2.3. Nghién ciru dic diém sinh hoc va phén loai
Chung PD14 dugc nu6i cdy trén moi truong MRS dic, sau 18 - 24 gio, tién hanh quan sat
hinh dang khuan lac trén moi truong thach dia. Hinh thai té bao dugc quan sat trén tiéu ban

nhudém Gram, dudi vat kinh dau cua kinh hién vi quang hoc Olympus CH-2 d6 phong dai 1000
lan va dudi kinh hién vi dién tor quét (SEM). Trong nhiing nghién ctuu vé cac dac di€ém hinh
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thai, sinh i, sinh hoa ciing nhu hoat tinh d6i khang ctia chung PD14, chung chuén Lactococcus
lactis subsp. lactis DSMZ 20729 duogc sir dung lam ching so sanh.

Céc dic diém ddong hoa ngudn cacbon cua chung PD14 dugc xac dinh bang Kit API 50
CHB (BioM¢érieux, Phap) theo hudng dan cia nha san xuat.

2.4. Phan tich trinh tw doan gene 16S rARN
Tach ADN tong sb

Chung PD 14 nudi qua dém trong méi truong MRS dich thé & 30°C, dugc li tim & 10000
v/p, trong 10". Sinh khéi thu dwoc hoa tan trong dém TE va bd sung dung dich lyzozyme,
protease K va SDS 10 %. Sau khi u ¢ 37 °C trong 60', bd sung hdn hgp phenol: chloroform
(24:1) tilg 2 : 1, lic déu rdi li tam tach ADN tong sb theo md ta boi Sambrook va cong su [16].

Nhan doan gen 16S rRNA: ADN tong sb cua cac chiing PD14 duoc dung lam khuon dé
nhan doan gen 1500 bp méd hoéa cho 16S rARN. Hai cap moi gdm modi xudi 16SF (5°-
AGAGTTTGATCCTGGCTCAG-3’) va mdi nguoc 16SR  (5-TACGGTTACCTT
GTTACGACTT-3") dugc st dung trong nghién ciru. Phan tmg PCR bao géom dém Tagq
polymerase (10x): 5 pl, dNTPs (10 mM): 2 pl, Dream Taq polymerase (5000 U/ml): 0,3 pl, mdi
16SF (10 pmol): 1 pl, mdi 16SR (10 pmol): 1 ul, DNA khuén (20 ng): 2 pl, nuée: 3 8,7 ul. Phan
g trén duoc tién hanh theo chwong trinh sau (Iap lai 30 chu ki): 95 °C: 3 min, 95°C:1 min, 55
°C: 1 min, 68 °C: 1 min 15 sec, 70 °C: 7 min, 4 °C: oo.

San pham PCR duoc kiém tra bang dién di trén gel agarose 0,8 % va tinh sach bang Kit
GeneJET™ Gel Extraction (Fermentas, Canada). Poc trinh ty trén may ABI-377 Perkin Elmer
tai Phong Thi nghiém trong diém va cong nghé¢ Gene, Vién Cong nghé Sinh hoc.

Trinh ty gene 16S rARN cua ching PD14 dugc so sanh véi cac trinh tu di cong bd trén
GenBank. Tur két qua d6 xdy dung cdy phat sinh ching loai bing cac phin mém Clustalw
(http://www.ebi.ac.uk/Tools/msa/clustalw?2/) va TreeView

(http://taxonomy.zoology.gla.ac.uk/rod/treeview.html).

3. KET QUA VA THAO LUAN

3.1. Pic diém hinh thai, sinh li, sinh héa va kha niing khang khuin

Hinh 1. A: Hinh dang khuAftac: % kinh hién vi Olimpus CH - 2 do
phong dai 1000 lan, C: hinh thai té bao dudi kinh hién vi dién tir (10.000 X) chung PD14
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Bang 1. Dac diém hinh thai, sinh li, sinh héa cua chung Lactococcus PD14

Pac diém sinh hoc

Chiing PD14

Lactococcus lactis subsp.
lactis DSMZ 20729

Té bao

- Hinh dang

- Kich thudc

- Sap xép té bao
- Gram

Oval
0,5 x1,5 pm
Sap doi
+

Oval
0,5 % 1,5 um
Sap doi
+

Pic diém sinh Ii

- Kha nang di dong

- Ho hép tuy tién

- Kha nang sinh bao tur

- Dang dong phan acidlactic

- Sinh trudng &:
25°C
30°C
37°C

Vi hiéu khi

L-acid lactic

+++

++

Vi hiéu khi

L-acid lactic

+++

++

45°C -

Pic diém sinh héa
- Hoat tinh catalase - -

- Sinh khi tir glucose - -

Hoat tinh d6i khang

L. plantarum JCM 1149

L. algilis JCM 1048

L. salivarius JCM 1230

E. faecium JCM 5804

Streptococcus thermophilus ATCC19258
Staphylococcus aureus ATCC25923
Escheria coli ATCC4157

Pseudomonas aeruginosa ATCC 27853
Pseudomonas putida ATCC 33015
Bacillus cereus ATCC 21778

Listeria monocytogenes ATCC 1911

+ + 4+ + o+ o+
+ + 4+ + + o+

+ o+ o+
+ + K o+

+

Chu thich: -: am tinh +: duong tinh yéu +: duong tinh

_Chung PD14 ¢6 vong khang khuan lon nhét dugc tién hanh nghién ctru quan sat hinh hang
khuén lac va hinh thai t€ bao dudi kinh hién vi thuong va digén tir dugc mo ta tom tat tai bang 1
va hinh 1. Ngoai ra ¢ bang 1 con thé hién cac dac diém cua loai L. lactis DSMZ 20729 giup cho
viéc so sanh thuan loi hon.

638



Phan loai ching vi khuén Lactococcus PD14 téng hop bacteriocin

Ttr nhitng nghién ctru tinh chit cia bacteriocin dén viée xac dinh cac dic diém vé sinh li
sinh hoa cua chung PD14 cho thay, hau hét tat ca cac diém déu tuong dong véi chung chuan
Lactococcus lactis subsp. lactis DSMZ 20729. Mic du vy, dé dinh tén chinh xac dén loai, dac
biét v6i loai c6 nhiéu dudi loai nhu Lactococcus lactis, sy két hop bd sung ca phuong phap phan
loai nho Kit chuan sinh héa API 50 CHL va phuong phap sinh hoc phan tir s& cho két qua tin

cay hon.

3.2. Kha niing dong héa ngudn cacbonciia chiing Lactococcus PD14

Bang 2. Kha ning sir dung ngudn cacbon cta ching PD14

STT Nguon cacbon Lén men STT Nguon cacbon Lén men
0 | Dbichung - 25 Esculine +
1 Glycerol - 26 Salicine +
2 Erythritol - 27 Cellobiose +
3 D-Arabinose - 28 Maltose +
4 L- Arabinose + 29 Lactose +
5 Ribose + 30 Melibiose +
6 D-Xylose + 31 Saccharose +
7 L-Xylose - 32 Trehalose +
8 Adonitol - 33 Inuline -
9 -Methyl-xyloside - 34 Melezitose -
10 Galactose + 35 D-Raffinose +
11 D-Glucose + 36 Amidon +
12 D-Fructose + 37 Glycogene -
13 D-Mannose + 38 Xylitol -
14 L-Sorbose - 39 -Gentiobiose +
15 Rhamnose - 40 D-Turanose -
16 Dulcitol - 41 D-Lyxose -
17 Inositol - 42 D-Tagatose +
18 Mannitol + 43 D-Fucose -
19 Sorbitol - 44 L-Fucose -
20 | a-Methyl-D- ] 45 | D-Arabitol ]

mannoside
21 glu'\gg:‘g;') ¥ 46 | L-Arabitol ]
22 ;hﬁg;};ﬂine * 47 Gluconate *
23 | Amygdaline + 48 2-ceto-gluconate -
24 | Arbutine + 49 5-ceto-gluconate -
Chu thich: -: am tinh +: duong tinh yéu +: duong tinh
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Két qua phan loai nho Kit’chuéln sinh hoa API 50 CHL dbi chiéu véi dir liéu phan mém
APILAB Plus version 4.0 cho thay mirc d¢ twong dong gitra chung PD14 vai loai Lactococcus
lactis subsp. lactis 1a ID > 99,0 %. Két qua nay dugc trinh bay ¢ bang 2.

3.3. Nhay cam vé6i enzym phan hiy protein ciia bacteriocin ching PD14

Bacteriocin ¢6 ban chat 1 protein hay peptit, vi vy s& phai nhiy cam véi it nhit mot
enzym phan huy protein. Tinh nhay cam véi enzym phéan huy protein lamot ti€u chi quan trong
dé xac dinh chat khang khuan ban chat 1a bacteriocin [6, 7]. Bang 3 1a két qua xur 1i mau dich
nudi cdy c6 hoat tinh d6i khang véi vi sinh vat kiém dinh L. plantarum.

Bdng 3. Nhay cam véi enzym phan hily protein cta bacteriocin chung PD14

Dich nuéi cy chung PD14

TT Enzym Hoat tinh con lai (%)

1 Proteinase K 87
2 Papain 70
3 bromelin 74
4 Trypsin 100
5 Pepsin 65
6 a-chymotrypsin 0

7 Neutra H 82
8 Dich nuéi cdy (d6i chimg +) 100

Két qua & bang 3, cho thiy hoat tinh bacteriocin ciia da s6 cac mau déu giam so v6i mau
dbi chung. Pang chii ¥ nhat & miu sé 6 bi mét hoat tinh (rc ché hoan toan béi tac dong cua a-
chymotrypsin. Trong khi & mau 4 xur li voi trypsin lai van gitt nguyén hoat tinh bacteriocin. Két
qua nay cting trung voi két qua nghién ctru v€ nisin da cong bd trude day [11, 12, 15]. Nhiing
bang ching nay khing dinh ban chit tinh khang khudn ciia chung PD14 1a bacteriocin.

3.4. Phan tich gene 16S rARN

Gene 16S rARN c6 tinh bao thu cao, dic trung cho tung loai vi khuén. Béi vay trinh ty
cua néd thuong dugc st dung nhu mot cong cu hitu hiéu dé phan loai cac ching vi khuén dén
loai. Két qua str dung cip moi 16SF va 16SR dé khuéch dai doan gene c6 kich thude 1500 bp ma
hoa cho 16S rRNA cho san pham PCR va dugc kiém tra trén gel agarose 0,8 %. Két qua cho 1
bing dic hidu duy nhét, c6 kich thudc 1500 bp (hinh 3).
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1500bp

Hinh 3. San pham PCR doan gen 16S rRNA ctia ching PD14, M: marker

— Staphylococcus sp. C0 245 (HQ110052.1)

Loctobaalius brevis PFR111 (IN732501.1)

Loctobadilius plantarum H2 (JQ011465.1)

Clostridium sp. Jar-84 (AB622830.1)

Escherichia cok NG28

(IN845085.1)
— Bodillus subtilis ASCA (GU227615.1)

Loctobocilius acidophilus DSM 20079 (HQ012028.1)

loctococcus garvieoe KE12 (FMS73320.1)

__Lloctococcus loctic subsp. loctic NM141-1 (HM218555.1)

PD14

Hinh 4. Cay phat sinh chung loai chung PD14

Két qua giai trinh tu gene 16S rARN ctia ching PD14 dugc phan tich bang chuong trinh
Chromas. St dung chuong trinh Clustalw dé so sanh trén GenBank. Két qua cho thdy ching
PD14 c6 d6 twong dong 99,7 % voi chung Lactococcus lactis subsp. lactis NM141-1
(HM218559.1). Tir két qua nay xay dung duoc ciy phat sinh chung loai ctia ching PD14 (hinh
4). Chung nay c6 trinh tu twong dong 99,7% dbi véi Lactococcus lactis subsp. lactis.
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4. KET LUAN

Chung Lactococcus PD14 ¢6 hoat tinh bacteriocin cao phé khang khuan rong chi yéu tac

dung véi cac vi khuan Gram duong, trong d6 dac biét uc ché manh nhém vi khuan gay bénh,
gdy ngd doc thuc pham nhu B. cereus, S. areus, L. monocytogenes. Khi xir 1i voi cac enzym
phan hity protein, bi mét hoat tinh hoan toan véi o-chymotrypsin, dic biét giit nguyén hoat tinh
v&i hoat tinh véi trypsin, con lai 65 % vdi pepsin.

Nhiing nghién ctru vé dac diém hinh thai t€ bao ciing nhu cac déc diém ve sinh li, sinh hoa

két hop voi sinh hoc phan tir cho thdy chiing Lactococcus PD14 thudc vé dudi loai Lactococcus
lactis subsp. lactis

o N o O
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ABSTRACT

IDENTIFICATION OF LACTOCOCCUS PD14 PRODUCING BACTERIOCIN
Hoa Thi Minh Tu?, Nguyen La Anh? and Le Thanh Binh?

!nstitute of Biotechnology, Vietnam Academy of Sicence and Technology
2 Food Industrial Research Institute, Ministry Of Industry and Trade

*Email: hoathiminhtu@gmail.com

The strain PD14 was isolated from cow's fresh milk of Phu Dong farm, Gialam, producing
a bacteriocin at high level and its properties are very similarity to nisin. The inhibition activity
determination of the strain PD14 to test- microorganism showed that the crude extract exhibited
strongly against Lactobacillus plantarum JCM1149. Study the effects of various proteolytic
enzymes on antibacterial activity revealed the raw bacteriocin was completely inactivated by a-
chymotrypsin and the activity remained to 100 % in case of trypsin and 65 % by pepsin. The
amplification and sequence analysis of gene 16S rRNA combined with morphological
characterization and biochemical tests by APl 50 CHL demonstrate strongly the strain PD14
belongs to Lactococcus lactis subsp. lactis.

Keyworks: Lactococcus lactis subsp. lactis, bacteriocin, nisin
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