Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Cong nghé, Tap 33, S6 18 (2017) 1-6

Khao sat mot sd dic diém cta bacteriocin
& chung vi khuan Lactobacillus plantarum UL487
phan 1ap tor mau chao cua Hué

DPong Thi Hoang Anh'", Nguyén Quang Huy?, Nguyén Quynh Uyén'

"Vién Vi sinh vat va Cong nghé Sinh hoc, PHQGHN 144 Xudn Thity, Cau Gidy, Ha Noi, Viét Nam
’Khoa Sinh hoc, Truong Dai hoc Khoa hoc Tw nhién, DHOGHN,
334 Nguyen Trai, Thanh Xuan, Ha Noi, Viét Nam

Nhan ngay 16 thang 8 ndm 2017
Chinh stra ngay 12 thang 9 nam 2017; Chap nhan dang ngay 10 thang 10 nam 2017

Tém tit: Vi khudn lactic (Lactic Acid Bacteria, LAB) néi chung va Lactobacillus plantarum noi
riéng duoc ung dung rong rai trong thuce té dac biét 1a trong cong nghiép thyuc pham, duoc pham va
y té,... Bacteriocin, dugc sinh téng hop bi LAB, 1a chét khang khuén an toan, khong gay di ing
va khong gay hai cho suc khde con ngudi. Trong nghién ctru nay, nhiét d¢ va thoi gian nudi chy tbi
uu cua chung vi khuén L. plantarum UL487 dé thu duoge hoat tinh bacteriocin cao nhét 1a 30°C va
1 ngay. Mot sb tinh chat cua bacteriocin dwoc khao sat trong nghién ciru ndy bao gdm hoat d6 ddi
v6i 5 chung vi sinh vat kiém dinh, anh huong ctia pH ciing nhu anh hudng cua nhiét do dén hoat
tinh bacteriocin. Ngoai ra, bacteriocin sinh tong hop boi ching L. plantarum ULA487 dugc so bd
tinh sach qua cgt trao ddi cation voi do sach tang 2,069 lan.

Tu khoa: Bacteriocin, hoat tinh khang khuan, trao dbi cation, vi khuén lactic.

1. Pit van dé

Vi khuan lactic (Lactic Acid Bacteria,
LAB) dugc xem la vi sinh vat an toan
(Generally Recognized as Safe, GRAS) va
duogc s dung pho bién trong nganh cong
nghiép thyc pham, dugc phim va y té,.
Lactobacillus plantarum la mét trong nhirng 10a1
LAB phd bién va duoc tng dung rong rii trong
nganh cong nghé thuc pham do ching c6 kha
nang ngan chan cac vi sinh vat gady bénh nhu
Candida abicans, Escherichia coli, Shigella,
Helicobacter pylori, cac amip va ki sinh trung
[1]. Bacteriocin, duoc sinh tong hop boi LAB,
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1a chat khang khudn c6 ban chat peptit hodc
protein dugc tdng hop theo con duong
ribosome & ca vi khudn Gram 4m va Gram
duong. Bacteriocin khong gay di ting va khong
gay hai cho strc khée con nguoi. Do tinh an
toan va nhitng dac tinh dac biét nén khong
nhitng chi vi khudn LAB ma con ca bacteriocin
do vi khuén nay sinh tong hop ra duoc nghién
cuu rong rai [2].

Chinh vi nhiing 1y do néu trén, bacteriocin
dugc sinh tong hop boi ching vi khuin
L. plantarum UL487 s& bude dau dugc khao sat
trong nghién ciru nay. Két qua cho thay, nhiét
d6 va thoi gian nudi cay tdi wu cia ching vi
khuén L. plantarum UL487 dé thu duoc hoat
tinh bacteriocin cao nhét 1a 30°C va 1 ngay.
Bacteriocin nay co pho hoat tinh kha rong va
hoat d6 kha cao dbi voi vi khuan kiém dinh.
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Pay la bacteriocin kha bén véi nhiét do (hoat
tinh van gitr nguyén trong 60 phit & 100°C) va
c6 kha nang hoat dong trong khoang pH kha
rong (tir 4 - 9). Ngoai ra, trong nghién ctru nay
bacteriocin sinh téng hop béi ching vi khuén
L. plantarum ULA87 dugc so bd tinh sach qua cot
sic ky trao ddi cation voi do sach tang 2,069 lan.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén liéu

Chung vi khuan nghién ctru:

L. plantarum UL487 sir dung trong nghién
ctru phan 14p tir mau chao cuia Hué dugc luu giit
tai Phong Cong nghé Enzym va Protein - Vién
Vi sinh vit va Céng nghé sinh hoc - Pai hoc
Quéc gia Ha Noi.

Chung vi khuén kiém dinh:

Cic chung vi khuan kiém dinh 1a
Micrococcus luteus IFO 12708, Lactococcus
lactis subsp. lactis ATCC 1935, Lactobacillus
sakei subsp. sakei JCM 1157, Pediococcus
pentosaceus JCM 5885, Enterococcus faecalis
JCM 5803T duoc cung cép boi GS. Takeshi
Zendo (Pai hoc Kyushu, Nhat Ban)

Céc hoa chét dat do tinh sach can thiét trong
nghién ciru duwgc mua cua hang Sigma Aldrich
(USA); méi truong MRS dugc mua cua hang
LAB (Neogencompany, USA).

2.2. Phwong phap nghién ciru

2.2.1. Tbi wu thoi gian va nhiét d6 nuoi céy
dé thu duoc hoat tinh bacteriocin tot nhét [3]

Dich nuéi cdy vi khuin & 30°C va 37°C tai
cac thoi diém thich hop (24, 48, 72 va 96 gid)
dugc so sanh dudng kinh vong khang khuan dé
tim ra thoi gian va nhiét do tdi wu nhét cho sy
sinh tong hop bacteriocin.

2.2.2. Xac dinh hoat dd bacteriocin
(AU/ml) [4]

Dich nudi cdy vi khuan duoc pha lodng theo
hé s6 2 va nho vao cac giéng trén dia moi

truong MRS di chira vi khuan kiém dinh. Sau
24 - 48 gio, hoat do bacteriocin (AU/ml) dugc
tinh theo cong thuc:

(AU/ml) = 2" * 1000/V
Trong do:

2" P pha lodng theo hé s 2 16n nhét cia
mau con xuat hién vong khang khuan

V: Thé tich dich nuéi cdy di nho

2.2.3. Anh huéng cua pH dén hoat tinh
bacteriocin

Dich nuéi ciy vi khuan dugc chinh pH dén
cacgiatri 5;6;7;8;9 br:ing NaOH 1M; méu dbi
chung 13 méi truong MRS 1éng duoc chinh dén
cac pH twong ung va duong kinh vong khang
khuén ctia mau 6 ting pH duogc so sanh dé danh
gi4 anh hudng ctua pH dén hoat tinh bacteriocin.

2.2.4. Anh huéng cua nhiét d6 dén hoat tinh
bacteriocin [5]

Dich nuéi cdy vi khuéan sau ly tim dugc 1 ¢
100°C (0 phut, 5 phut, 15 phat, 30 phat, 45 phat
va 60 phut) va sau d6 duoc sir dung dé xac dinh
anh huong cia nhiét do dén hoat tinh
bacteriocin.

2.2.5. Sac ky

Qua trinh tinh sach bacteriocin dwgc thuc
hién trén hé thong AKTA véi cot trao doi
cation HiTrap SP FF Iml. Dich nuéi cdy vi
khudn sau 24 gio dwoc chinh pH = 5 béng
NaOH 0,5M. Chuong trinh tinh sach
bacteriocin nhu sau: Cot HiTrap SP FF 1 ml;
bém acetate 0,02M, pH 5 (Pém A); Bém
acetate 0,02M (pH 5) c6 bd sung NaCl 1M
(Bém B); tbc d6 dong chay: 1 ml/phut; Thé tich
mau bom 1én cot: 10 ml; Rira giai: 5 ml dung
dich @ém A + 30% dém B; 5 ml dung dich dém
A + 50% dém B; 5 ml dung dich 100% dém B;
phan doan: 0,5 ml/phéan doan.

Hoat tinh bacteriocin ctia mdi phan doan
dugc xac dinh trén dia moi trudong MRS thach
c6 chira vi khuan kiém dinh.

Sau sic ky, cic phan doan c6 hoat tinh
khang khuin dugc don chung va dugc goi
chung 12 mau xudng cot (XC). Protein téng sb
va hoat do bacteriocin ctia mau XC va mau dich



D.T.H. Anh va nnk. / Tap chi Khoa hoc PHOGHN: Khoa hoc Tu nhién va Céng nghé, Tdp 33, S6 18 (2017) 1-6 3

trong thu dugc sau nudi céy duoc xac dinh dé
danh gia do sach va hi¢u sut tinh sach qua sdc
ky trao di ion.

2.2.6. Xac dinh protein tong sé theo phuong
phap Bradford [6]

1 ml thudc thir (0,01 mg Coomassie
Brilliant Blue G-250 hoa tan trong 5 ml ethanol
95% va 10 ml phosphoric acid 85%) dugc bd
sung vao 6ng nghiém co chira 20 ul mau, lic
déu va dé o nhiét d6 phong khoang 5 - 10 phut.
Sau d6, tién hanh do do hép thu cua cac mau &
budc song 595 nm. Dung duong chuan protein
tir dung dich Albumin c6 nong d6 gc 1 mg/ml.
Céac chi sb do dugc ctia miu thi nghiém duogc
ddi chiéu voi d6 thi chuan dé xac dinh ham
luong protein.

3. Két qua thio luan

3.1. Téi wu héa thoi gian va nhiét do nudi cdy
cua chung UL487 dé thu dwoc hoat tinh
bacteriocin lon nhat

Dé co thé nghién ciru mot sb tinh chat
cua bacteriocin, trudc hét diéu kién nuoi
cdy cua ching L. plantarum ULA87 (nhiét
d6 va thoi gian nudi cdy) dugc tdi wu hoa
dé thu duoc hoat tinh bacteriocin 16n nhét.
Nhim tim ra diéu kién nuéi cdy téi uu cho
hoat tinh bacteriocin, nhiét do (30°C, 37°C)
va thoi gian nudi cdy (1, 2, 3 va 4 ngay)
dugc khao sat. Két qua cho thdy & 37°C
chung L. plantarum UL487 khong sinh
tong hop bacteriocin; con & 30°C thi hoat
tinh nay 1a cao nhat sau 1 ngdy nudi cdy
(Hinh 1).

Nhu vay, diéu kién nuoi céy tdi uu cua
ching L. plantarum UL487 dé thu duoc
hoat tinh bacteriocin cao nhat 1a 30°C trong
thoi gian 1 ngay. Diéu kién nay cling tuong
tw nhu diéu kién nudi cdy téi wu cta ching
L. plantarum VGW8 trong nghién cuiu cua
Ali va cong su [7].

Hinh 1. Thoi gian va nhiét d6 nudi cy tbi uu cta
chung L. plantarum UL487 dé thu dwoc hoat tinh
bacteriocin cao nhat. MT: méi truong nudi cay
khong c6 vi sinh vat; Ngay 1, ngay 2, ngay 3, ngay
4: dich nuodi cay dugc thu tai ngay 1, ngay 2, ngay 3
va ngay 4 tai cac nhiét d 30°C va 37°C tuong tng.

3.2. Khao sat dac tinh cua bacteriocin

3.2.1. Hoat d0 bacteriocin

Hoat d6 bacteriocin sinh téng hop boi
chung L. plantarum UL487 d6i voi 5 chung vi
khuan kiém dinh dugc trinh bay ¢ Bang 1.

Bang 1. Hoat d¢ bacteriocin sinh tong hop béi ching
L. plantarum ULA487

Ching vi khuin 108 40

STT Kidm dinh bacteriocin

: (AU/ml)

Micrococcus luteus

! IFO 12708 800
Lactococcus lactis

2 subsp. lactis ATCC 400
1935
Lactobacillus sakei

3 subsp.sakei JCM 1600
1157
Pediococcus

4 pentosaceus JCM 3200
5885
Enterococcus

5 faecalis JCM 400
5803T

Két qua cho thay bacteriocin sinh tong hop
boi ching L. plantarum UL487 c¢6 phd hoat tinh
kha rong, trong d6 hoat d6 khang vi khuén kiém
dinh Lactobacillus sakei subsp. sakei JCM 1157
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va Pediococcus pentosaceus JCM 5885 kha
cao. Vong khang khuan quan sat duoc trén dia
thach MRS chira vi khuan kiém dinh
Lactobacillus sakei subsp. sakei JCM 1157 kha
to va 1 rang. Vi thé, ching vi khuan kiém dinh
nay dugc st dung dé danh gia hoat tinh
bacteriocin trong nhiing thi nghiém tiép theo.

3.2.2. Anh huéng cia pH va nhiét d6 dén
hoat tinh bacteriocin

Bacteriocin cua ching L. plantarum ULA487
tai cac pH 4, 5; 6; 7; 8; 9 (Hinh 2A) va xit ly tai
100°C trong céc thoi gian 5, 15, 30, 45 va 60 phat
(Hinh 2B) dugc tién hanh khao sat hoat tinh
khang vi khuan kiém dinh Lactobacillussakei
subsp. sakei JCM 1157.

Hogt tinh khang khudn (%)

tinh khang khudn (%)

60

Ther gian (phit)

Hinh 2. Anh hudéng cua nhiét do (A) va anh huong
cua pH (B) dén hoat tinh bacteriocin.

Theo nghién curu cua Sifour va cong su
(2012), bacteriocin dugc sinh tong hop bai
L. plantarum F12 gitt nguyén hoat tinh sau 30
phut & 100°C nhung hoat tinh bi giam sau 60
phut va bacteriocin nay c6 kha ndng hoat dong
trong khoang pH rong (2-12) [8]. Trong nghién
ctru ciia chiing t6i, bacteriocin duoc sinh tong
hop béi chung L. plantarum ULA487 van giit
nguyén hoat tinh trong 60 phut & 100°C (Hinh

2A) va hoat tinh con 68,75% & pH 9 (Hinh 2B).
Nhu vay c6 thé danh gia so bo 1a bacteriocin
dugc sinh tong hop boi ching L. plantarum
UL487 kha bén voi nhiét do va co kha ning
hoat dong trong khoang pH kha rong

3.3. Tinh sach so by bacteriocin qua cgt trao
doi cation

Dich trong thu duoc sau thoi gian nudi ciy
thich hop dugc budc dau tinh sach qua cot
HiTrap SP FF trén hé théng AKTA. Sic ky d6
cia dich nuéi cdy nay dugc trinh bay trong
Hinh 3 va két qua sic ky duoc thé hién trong
Bang 2.

100%

50%B

30%B

///4 pEs g br

Hinh 3. Sic ky dd dich nuéi cdy chung vi khuan
L. plantarum UL487 (cac phan doan c6 hoat tinh
khang khuan dugc thé hién bang phan gach chéo).

Dich nuéi cdy chung vi khudn L. plantarum
ULA487 sau khi qua cot HiTrap SP FF phan tach
thanh 2 dinh protein va cac phan doan c6 hoat
tinh khang khuan nim & mot phan ¢ dinh 2.
Diéu nay cho thiy do sach cuia bacteriocin ting
khong dang ké (tang 2,069 1an) sau khi qua cot
sdc ky trao ddi ion.

Béng 2. Két qua sic ky dich nuéi cay
chung vi khuan L. plantarum UL487

Mau  Protein Hoat d6 bo Hiéu

(mg/ml)  (AU/ml) sach  suit
(%)
Dich 0,200 1066,667 1 100
nudi
cy
XC 0,012 133,333 2,069 9,374
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Két qua nay cho thdy chwong trinh sic ky
can dugc thay ddi dé bacteriocin thu duoc qua
sdc ky co d6 sach va hiéu sudt thu hdi duoc ting
cao hon

4. Két luan

Didu kién nudi cdy t6i wu coa ching
L. plantarum UL487 dé thu duoc hoat tinh
bacteriocin 16n nhdt 1a 30°C va 1 ngay.
Bacteriocin dugc sinh tong hop boi ching
L. plantarum UL487 c¢6 phd hoat tinh rong va
hoat d6 nay kha cao dbi voi vi khudn kiém dinh
Lactobacillus sakei subsp sakei JCM 1157 va
Pediococcus pentosaceus JCM 5885 (hoat dd
tuong Ung la 1600 AU/ml va 3200 AU/ml).
Bacteriocin thu dugc kha bén véi nhiét do (hoat
tinh van gitr nguyén trong 60 phit & 100°C) va
c6 kha nang hoat dong trong khoang pH kha
rong (tr 4 - 9). Sau khi so bd tinh sach qua cot
sdc ky trao ddi cation, bacteriocin c6 d0 sach
tang 2,069 1an.
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Investigation of some Characteristics of the Bacteriocin
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ULA487 Isolated from the Food “Chao” of Hue
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Abstract: Lactic Acid Bacteria (LAB) in general and Lactobacillus plantarum in particular have
been broadly used in industrial applications, especially in the food industry, pharmacy and medicine.
Bacteriocins produced by LAB are safe as they do not cause allergy and harm to health. In this study,
the optimal temperature and time for the growth of the strain L. plantarum UL487 to obtain its
maximal bacteriocin activity were 30°C and 1 day, respectively. In addition, some properties of the
bacteriocin including its antibacterial activity on 5 testing bacterial strains as well as the effects of pH
and temperature on its activity were evaluated. Furthermore, the bacteriocin from L. plantarum UL487
was preliminarily purified by using a cation exchange column. After purification, the bacteriocin’s
purity increased 2.069 times.

Keywords: Antibacterial activity, bacteriocin, cation exchange, lactic acid bacteria.



