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SUMMARY

STUDY ON BACTERIOCIN COLLECTION FROM Bacillus safensis NBRC 100820

In this paper, the process of bacteriocin collection from Bacillus safensis NBRC 100820 was studied. By

using this procedure, 20 ml of the purified bacteriocin was recovered from 1.01 of the initial culture

medium. The product has a protein concentration of 17.5+0.2 mg/ml, a pH of about 5.0+0.2 and active

unit of 732.2 AU/mg. Physico-chemical and microbiological parameters of the recovered bacteriocin

after purification showed that product did not contain pathogenic microorganisms E. coli, Salmonella, S.

arueus, coliforms, yeasts and molds, and heavy metals Hg, As, Pb, Cd. The product conform to the
standards on food additives according to TCVN 10637:2015.
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1. MO DAU

Bacteriocin 1a phitc hgp khang khuan khong
déng nhat, khac nhau vé hoat tinh, co ché hoat
dong, trong lugng phan tir, tinh chéit hoa ly,
nhung tom lai thanh phéan protein 1a thanh phan
hoat dong sinh hoc chinh cua tat ca cac loai
bacteriocin [1]. N6 ¢6 thé e ché mot cach hiéu
qué céc vi sinh vat [am hu hong thuc pham va
nhiéu loai vi sinh vat gay bénh khac [2-4].

Céac bacteriocin ¢6 thé dugc tao ra boi mot sb
luong 16n cac loai vi khuan bao gdm ci vi
khuan Gram duong ciing nhu vi khuan Gram
am [5]. Tuy nhién dugc nghién clru va ung
dung rdng rai nhét 1a cac bacteriocin dugc
chiét xuét tir cac chung thudc chi Bacillus va
Lactobacillus do chung c6 chung nhan an toan
GRAS ciia FDA, cho phép tmg dung dé lam
chit bao quan sinh hoc trong nganh cong
nghiép thyc pham [6, 7]. Trong d6 chi Bacillus
dang ngay cang dugc nhiéu nha khoa hoc quan

tdm trong viéc nghién ciu d€ san xuat
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bacteriocin nhu Bacillus subtilis [8, 9],

Bacillus  amyloliquefaciens [10], Bacillus
thuringiensis [11]...

Chung Bacillus safensis NBRC 100820 dugc
phan 1ap tir bé mat hanh tay [12], khi nu6i cay
trong cac didu kién t6i wu [13] d4 thé hién hoat
tinh khang khuan kha cao. Do d6 muyc tiéu cua
nghién ctru nay 1a xdy dung quy trinh chiét
xudt va tinh ché bacteriocin tir chung Bacillus
safensis NBRC 100820, dong thoi danh gia
tinh chét cta bacteriocin thu hdi duoc

2. THUC NGHIEM

2.1. Péi twong nghién ciru

Chung Bacillus safensis NBRC 100820 duoc
dugc phan 1ap tir bé miat hanh tay [12] va duoc
nudi cy trong cac didu kién t6i wu [13].

2.2. Héa chét va thiét bi

2.2.1. Héa chit

Céac hoa chit duge st dung cho nghién ctru la
cac hoa chét tinh khiét (Trung Qudc), dugc sir
dung ngay khong qua tinh ché.
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2.2.2. Thiét bj

- Méy do quang phd

- Noi hip tiét trang ALP

- Ta 4m Memmert

- Méy do vong vo khuéan TUL.

- Tu cdy vo tring Sanyo

- May ly tam lanh varispin

- My lac Vortex IKA

- Hé théng tinh sach protein AKTA FPLC

- Thiét bi 1én men 5 Lit Liflus GX

2.3. Phuong phap nghién ctru

B6 sung phwong phap phan lip vi khuin
trén hanh tay.

St dung phuong phap khuéch tan trén giéng
thach theo Zokaeifar et al. [14] c6 hi€u chinh
dé kiém tra kha ning khing khuin cua
bacteriocin. Cac chuing vi sinh vat kiém dinh
dé xac dinh kha nang khang khuan gém E. col,
Salmonella, S. arueus, coliforms, ndm men S.
cerevisiae va nam moc A. fumigatus.

Xac dinh hoat tinh ctia bacteriocin [15]: Mot
don vi hoat tinh (activity unit (AU)) cua
bacteriocin dugc dinh nghia 1a 1 don vi dién
tich cta ving trc ché (mm?) ma 1 mL dich thir
nghiém tao ra. Cong thuc tinh:

Pon vi hoat tinh (AU/mL) = (S1 — S2)/V1

Trong do:

Si: dién tich vong khang khuén (mm?);

S: dién tich 15 giéng (mm?)

Vi: thé tich mau cho vao 15 giéng (uL)

Xac dinh protein tong sb theo phuong phap
Bradford [16]: 1 mL thubc thir (0,01 mg
Coomassie Brilliant Blue G-250 hoa tan trong
5 mL ethanol 95% va 10 mL phosphoric acid
85%) dugc bo sung vao dng nghiém cé chira
20 pL mAu, lic déu va dé ¢ nhiét d6 phong
khoang 5 - 10 phut. Sau dé, tién hanh do do
hip thu quang cua cac miu & budc song 595
nm. Dyng dudng chuin protein tir dung dich
Albumin ¢6 ndng do gbc 1 mg/mL. Cac chi s6
do dugc cua mau thi nghiém dugc ddi chiéu
véi @6 thi chuin dé xac dinh ham lwong
protein.

Céc thi nghiém duoc lap lai 3 lan va 1§y gia tri
trung binh.
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3.KET QUA VA THAO LUAN

3.1. Quy trinh thu nhian ché phim
bacteriocin tir chiing Bacillus safensis NBRC
100820

Dua vao két qua dd nghién ctru, tién hanh xay
dung quy trinh cong nghé san xudt ché phdm
bacteriocin giup bao quan rau cu twoi, quy trinh
dugc thue hién theo so do 1.

Quy trinh cong nghé san xudt bao gdm céc
budce sau:

+ Bu6c 1. Phan lap, nhan giéng va bao quan
chung Bacillus safensis NBRC 100820 tir bé
mit cta hanh tiy: hanh tiy dugc rira ki bang
nude cat, cit nho trong didu kién vo trung. Sir
dung méu nho d3 rira sach cha nhe phﬁn VO
ngoai 1én bé mit cua dia Petri chira moi trudong
dinh dudng thach LB. Céc dia dugc u tinh &
nhiét d6 30+2 °C trong 24 gid. Qua trinh sang
loc duoc thuc hién va tién hanh dén khi thu
duoc chung vi sinh vat thuan khiét [12].

+ Bu6c 2. Nudi cdy va thu nhan sinh khéi
chung Bacillus safensis: chung Bacillus
safensis NBRC 100820 dugc nudi cdy trén moi
truong LB véi ty 1¢ gidng:modi trudng nudi cay
= 1:100 (ml:ml), diéu kién nudi cdy 1a 30+2 °C,
pH 6.5, 18 gio, bo sung 5 g/L sucrose va 1,5
g/L uré. Sau d6 sinh khdi cua chung Bacillus
safensis dugc tach ra khéi moi truong dinh
dudng bang phwong phap ly tim véi toc do
4200 vong/phut trong 30 phut [13].

+ Budc 3. Chiét xuét bacteriocin tir sinh khdi
cua ching Bacillus safensis bang phuong phap
gdy két tiia voi amoni sulfat: Cho amoni sulfat
90% vao sinh khdi dé két tia bacteriocin. Két
tia dugc tich ra bang phuong phéap ly tim & toc
do 4200 vong/phut trong 40 phut. Két tua sau
d6 dugc hoa tan lai trong 20 mM dém axetat
pH 5,0. Ly tdm dung dich hoa tan trong 30 phut
& tbec do 4200 vong/phut, tach phan két tua
khong hoa tan. Sau d6, phan két tua khong hoa
tan duoc rua lai trong dung dich dém axetat 20
mM, pH 5,0. Cudi cung, tat ca phan dich hoa
tan thu hdi duoc ly tam lai trong 40 phat & tde
d6 4200 vong/phiit, loai bo két tia va thu phan
dich chira bacteriocin...



Phén 18p chung Bacillus safensis tix bé mit cua hanh tay
Nhan giong va bao quan ¢ nhiét 46 4 °C

h 4

Nuoi cdy chung Bacillus safensis trén moi truong LB long vdi ty 18 gidng:mdi truong nudi cly =
1:100 (mL:mL), di€u kién nuoi cay 1a 30+2 °C, pH 6,5, 18 gio, bo sung 5 g/L sucrose va 1,5 g/l uré

A\ 4

Tach sinh khoi ra khoi méi truong nudi cdy bang ly tim véi toc do
4200 vong/phut, trong 30 phut

\ 4

Chiét xuét bacteriocin tir sinh khbi bang phuong phap gy két tua v6i amoni sulfat:
1) Sir dung amoni sulfat 90% dé két tia bacteriocin.
2) Két tia duoc tach bang ly tim & tbe do 4200 vong/phut trong 40 phut.
3) Két tia dugc hoa tan lai trong 20 mM dém axetat pH 5,0.

4) Ly tam trong 30 phut & toc do 4200 vong/phut, tach phan két tiia khong hoa tan. Phan két tia

khéng hoa tan dugc rira lai trong dung dich dém axetat 20 mM, pH 5,0.
5) Tét ca phan dich hoa tan thu hoi dwoc ly tim lai trong 40 phut ¢ toe do 4200 vong/phiit, loai bo

két tiia va thu phan dich chira bacteriocin

4

Tinh ché bacteriocin tir dich chiét bacteriocin bang cot sic ky trao doi cation SP Sepharose Fast Flow:
1) Cot trude hét dugc can bang bang dung dich dém ban dau - dém axetat 20 mM pH 5,0 chira 1 M
(NH4)2SOa.

2) Toan bo ché phé”im sau chiét xuét duoc dua vao cot véi tbe do 1,0 ml/phut.

3) Cot duoc rira giai bang hai lan thé tich dém ban dau véi tdc do 1,0 ml/phat, mi phan doan duoc
thu hoi tw dong c6 thé tich 0,5 ml.

4) Thu lai cac phan doan c6 hoat tinh khang khuén.

4

Thu hdi va bao quan ché pham bacteriocin: Bao quan ché phim &
nhiét d6 4+2 °C, pH =5+£1 .

So do 1. So do cong nghé thu nhin ché pham bacteriocin tir chiing Bacillus safensis NBRC 100820

+ Budc 4. Tinh ché bacteriocin tir dich chiét
bacteriocin bang cot sic ky trao dbi cation SP
Sepharose Fast Flow: Cot trude hét duoc can
bing bang dung dich dém ban ddu - dém axetat
20 mM pH 5,0 chtra 1 M (NH4)2SO4. Toan bd
ché phém sau chiét xuit dugc dua vao cot voi
téc do 1,0 mL/phit. Cot duge rira giai bang hai
lan thé tich dém ban dau véi toc do 1,0
mL/phut, mdi phan doan duoc thu hoi tu dong
¢6 thé tich 0,5 mL. Thu lai cac phén doan co
hoat tinh khang khuan.

+ Budc 5. Thu hdi va bao quan ché phim
bacteriocin: Bdo quan ché phim ¢ nhiét d¢ 4+2
°C, pH = 5+1.
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3.2. Thu nhin cich danh gia tinh chét ché
phim sinh hoc bio quén rau ci

Theo nhu qué trinh thu nhan ché phim sinh hoc
bao quan rau cu dugc thyc hién theo nhu So dd
1, viéc nudi cay chung Bacillus safensis NBRC
100820 trén mdi truong dinh dudng long LB
v6i ty 18 gidng:méi truong nudi cdy = 1:100
(mL:mL). Vi mdi 1000 ml méi trudng nudi
cdy ban dau véi ndng do protein 1a 4,86
mg/mL, sau khi chiét xudt bang phuong phap
ngam tao két tiia bang mubi amoni sulfat s& thu
duoc 60 mL dich chiét co n@)ng do protein la
30,3 mg/mL va don vi hoat tinh 1a 21,6 AU/mg,



dich chiét sau d6 dugc tinh ché bang cot sic ky
trao ddi cation SP Sepharose Fast Flow thu
duge 20 mL dich bacteriocin tinh (ché phdm
sinh hoc).

Mot sé dic tinh cam quan, 1y hoa cua ché phdm
bacteriocin tinh thu dugc tir qua trinh trén duoc
trinh bay trong Bang 1.

Bdng 1. Pdc tinh cam quan, Iy héa ciia ché
phdm bacteriocin

STT Tén chi s6 Gia tri

1 Trang thai vatly ~ Chat long trong mo

Khong c6 mui va

Phan tich dit liéu Bang 1 cho thdy, ché phim
sinh hoc thu nhan duoc 1 chit long trong mo,
khoéng c6 mui va vi rd rét, va c6 mau vang nhat.
Nong do protein trong ché pham 1a 17,5+0,2
mg/mL, d0 pH cua ché phém khoang 5,0+0,2
va don vi hoat tinh 1a 732,2 AU/mg. Ché phim
thu hoi ¢ hoat tinh gan tuong dwong vdi hoat
thu  hoi
Lactobacillus plantarum ZJ316 [17] va cao hon

tinh clia bacteriocin tu  chung
kha nhiéu so véi bacteriocin thu hoi tir chung
Lactobacillus plantarum ZJ217 [18].

Tiép theo, tién hanh nghién ciru vé cac thong s6
vi sinh cta chét bao quan sinh hoc nhim xac

2 Mui, vi Vi 16 1ét dinh sy hién dién cua vi khudn duong rudt E.
3 Min & Ma vi hat coli, vi sinh vat giy bénh Salmonella,
au sac au vang nha Staphylococcus, cling nhu sy hién dién cta nam
4  Nongdo protein, 17,5402 men va ndm mdc (Béang 2).
mg/ml
5 bo pH 5,0+0,2
Pon vi hoat tinh,
6 AU/mg 732,2
Bdng 2. Chi tiéu vi sinh ciia ché pham bacteriocin
. o . Tiéu chuin cho phép Gia tri
STT Tén chi tiéu Don vi K
: (TCVN 10637:2015) thuc té
1 Coliform tong s6 CFU/g <30 KPH
2 Escherichia coli CFU/25g KPH KPH
3 Salmonella CFU/25g KPH KHP
4 Staphylococcus aureus CFU/g - KPH
5 N4m men, nim méc CFU/g - KPH

Ghi chu: dau — thé hién viéc chi tiéu khong quy dinh trong TCVN

Theo két qua nghién ctru vé cac thong sb vi
sinh dugc trinh bay trong Bang 2, c6 thé két
luan r?mg chét bao quan sinh hoc dugc san Xudt
khong chtra vi khuin duong rudt Escherichia

coli va cac vi sinh vat gay bénh nhu Salmonella
va Staphylococcus aureus. Céac chi tiéu con lai
déu dat theo TCVN 10637:2015 nhu ham
lwong Coliform tong s6, nAm men va nim mdc.

Badng 3. Ham lwong kim logi ndng trong ché pham bacteriocin

Tiéu chuin cho phép

STT Tén chi tiéu Pon vi (TCVN 10637:2015) Gia tri thue té
1 Cd mg/kg - KPH
2 Pb mg/kg <50 KPH (< 0,002)
3 As mg/kg - KPH (< 0,003)
4 Hg mg/kg - KPH (< 0,002)

160



Pé xac dinh murc d6 an toan cua san phém va
xac dinh sy phi hop cta san pham véi cac tiéu
chuin vé& phu gia thuc phim theo TCVN
10637:2015, ham lugng cac kim loai nang da
dugc nghién cuu, Két qua dugc thé hién trong

Bang 3. Dit liéu thu dugc chi ra rang chit bao
quan sinh hoc khong chira hogc chira & nong
dd cho phép ddi voi cac kim loai nang ddc hai
duogc nghién ciru.

Bang 4. Su thay doi chi tiéu vi sinh ciia ché pham bacteriocin vao thoi gian bao qudn

Chi tiéu vi sinh

Thoi gian .
bio quan, Cglifor:n Escherichia Salmonella, Staphylococcus me men
thing tongso, ok CFUR25g  CFU/25g aureus, CFU/g "o o6
CFU/g CFU/g
0 KPH KPH KPH KPH KPH
2 KPH KPH KPH KPH KPH
4 KPH KPH KPH KPH KPH
6 KPH KPH KPH KPH KPH
8 KPH KPH KPH KPH KPH
10 <102 <10! KPH KPH <10!

Két qua nghién ctru thoi gian bao quan ché phim
bacteriocin (Bang 4) cho thdy, chi sé Coliform
tong sb trong 8 thang bao quan ché pham sinh hoc
dap tmg cac tiéu chuan yéu cau, nhung bt dau
vugt qua gia tri cho phép sau 10 thang luu trir.
N4m men, ndm méc va vi khuin thudc nhom
Escherichia coli ciing bit diu duoc quan sat thiy
sau 10 thang bao quan. Cac vi sinh vat gy bénh
Salmonella va Staphylococcus aureus khong phat
hién thay trong qué trinh bao quan. Do d6, ¢6 thé
x4c dinh duoc rang thoi han sir dung cho phép cua
ché pham sinh 1a 10 thang khi dugc bao quan &
nhiét d¢ 4 £2 °C.

4. KET LUAN

Pi xay dyng dugc quy trinh tong quat thu nhan
ché pham bacteriocin. Tir quy trinh xay dung
duoc tién hanh san xuit bacteriocin tir 1,0 L
mdi trudng nudi cdy ban dau, két qua di thu hdi
duoc 20 mL ché phim bacteriocin sau tinh ché.

Pi tién hanh phan tich cac chi tiéu hoa 1y va vi
sinh vét ciia ché phdm bacteriocin sau tinh ché
thu hoi duge. Két qua cho thay ché pham khong
chua cac vi sinh vat gay bénh nhu E. coli,
Salmonella, S. arueus, coliforms, nAm men va
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nim mbe, dong thoi ché phdm ciing khong
chira cac kim loai nang nhu Hg, As, Pb, Cd.
Lo&i cdm on

Nhom tac gia xin gui 101 chan thanh cam on
dén Bo Cong Thuong da cép kinh phi dé thuc
hién d¢ tai.
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