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- Nguén gdc tir lién ciu khuan Enterococcus

Thudc nhom vi khuan lactic: Gram dwong, khong co
bao tu. ho hap tuy tién, nhiét d6 to1 uvu: 35°C. Co kha
nang chuyén gen linh hoat qua nhiéu loai (tiép hop
truyén plasmid/gen nhay)

Enterococcus spp.

- Gom nhiéu loai thuéc moi nhom Bacteriocin, ¢é thé
phan lap tir nhiéu nguon.

-Bén nhiét, pH: b1 phan huy bai peptidase; chiu duoc
11611g do mudi cao (NaCl 6.5%)

=> Ung dung trong thuc pham
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I. Tong quan vé Enterocin

Anh huong cua cac loai enzyme, pH, nhiét d§ 1én hoat tinh cua
enterocin tur Enterococcus faecium JCM 5804

Tac nhan Hoat tinh cua
enterocin
Enzyme Proteinase K. trypsin, a-chymotrypsin, -
papain
Lysozyme, B-glucosidase, lipase,
catalase
pH 2-10

Nhiét do 50°C (10, 30, 60 phut);
75°C (10, 30, 60 phut);
100°C (10, 30 phut)

100°C (60 phiit) -
121°C (15 phut)

1. Tong quan vé Enterocin

« Mot sb cach phén loai bacteriocin tir loai Enterococcus

Class  Klaenhammer [2] | Cotter etal. |5 | Heng and Tagg |23 T Franzetal. 4| Examples
| (Proposed Classification for | Bacteriocia/producer strain
o | enterocins) (genus and species)
1 Lanhibiotcs Lanthibiotcs Lanthibioucs | Lanthibrouc enterocins Cytolysine/ E. faecihs
] Pudiocin-like or active agaimst ﬁﬂwnn-hlc OF &N C against ‘ Pediocm-like or acive mnmll Pediocm famuly of enterocins  { Enterocin AV £ foecnm
Listeria, consensus sequence | Lisieria, conensus sequence | Listerna, consensus sequence | | active agamnst Listeria,
(YGNGVXC) near \- | (YGNGVXC i near - {YGNGYXC) near N- { CONETISES SoqUence
temmins and leader popude | terminus and kader peptide terminus and kcader peptide || (YGNGVXC) near Neermanus
G G Wi | and leader pepude GG
lib Two peptides. with leader Twopepides. with keader | Two peptides, with cader | ‘ Enterocins synthesized without | Enterocin L30A/ E foecnum
pepisde GG ppude Gt | peptide G || leader peptide
fe Peptides with thiol group Cyclic pepudes = Other binear cnterocins not from | Enterocin B £ faexuum
(SH) and leader pepide (G f ] 1 the pedocn famly o
lid . Lineal and swngic pepinde Non-pedsocins | . _
. backenocins (aon-pediociny) | —
Ila  Large thermolabike protess | Bacteriohsines | Bactenolytc Cvehic poplides Enterocn ASAY £ faecalis
[ _ [ _ Noe-lytic _ —_
I Protein complexcs J _ | Cyehe peptdes || L ot Enterolysin A/ £ faccalis
. — S— . b

ong quan ve Enterocin
|1.2 Phan loai_|

Nhom 1: Lantibiotic enterocin

Nhém 2: small, nonlantibiotic
peptides

Nhém 3: cyclic enterocins

Nhém 4: large proteins

- 1. Tong quan vé Enterocin

Nhém I: Lantibiotic enterocin

- Chira peptide (<5kDa) bén nhiét, sau bién ddi hau dich ma chira cac
nhom dehydro-axit amin, thioether amino acids (dehydroalanine,
dehydrobuthyrine. lanthionine and B-methyl-lanthionine).

Enterocin Wa

Enterocin W Cytolysin




BTy

1.2 Phan loai

Nhom II: Small, nonlantibiotic peptides

- Peptide chiu nhi¢t (<10kDa). mach thang, khong chira nhém
lanthionine, khong can bién doi hau dich ma.

- Chia thanh 3 nhém nho:

+ Polypeptide gidng + Cankethop cua 2 « Pepudes co nhom
pediocin khing polypeptide d¢ co thiol (SH) va ¢6 trinh
Listeria.:Dau N ¢o hoat tinh. tu dan
trinh tr Tyr-Gly-Asn- + Khong ¢4 trinh tr
Gly-Val (YGNGV- dan-> can hé thong VD: Enterocin B.
«pediocin bozm) E:t'l; 2:,)"/‘:[’32:‘” dac enterocin 1071A

« Co peptide dan transporters

« VD: Enterocin A, » VD:Enterocin L50A,
enterocin P ) “Lnlemun Q

Nhém ITa 16m IIb

" 1. Tong quan v& Enterocin

Nhom III: Cyclic enterocins o N . .
- Polypeptide sau dich ma duoc bién doi cat doan dan va noi 2 dau thanh

dang vong. n

Leader peptide

Enterocin AS-48

Nhom IV: large proteins
- Kich thude 16m, phire hop gom ca lipid, gluco(enterolysin A hon 30kDa)

g 1.3 Ung dung |

« U thuc phdm véi gidng bao vé (thudmg 1a vi khuan lactic - LAB:
Lactic acid bacteria) dé tao bacteriocin in situ. Trong truong hop
nay, kha nang LAB sinh truong va tao bacteriocin trong san pham sé
quyc¢t dinh kha nang kéo dai thoi gian bdo quan thue pham.

« Bd sung bacteriocin tinh ché hay ban tinh ché nhu 1a cac chat bao
quan thuc pham.

« Sur dung ban thanh pham Ién men trude do vai mot ching sinh
bacteriocin trong qua trinh ché bién thuc pham.

« Hi¢n nay, cdc nha khoa hoc con hudng t6i viée tao mang polythen
hoat tinh ¢6 gan bacteriocin dé dong goi thuc pham

i2.1 Dic tinh l

1997
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«Giai trinh tu Edman: 44 axit amin, 4493Da

ATRSY(NGVY NNSK WVNWGEAKENIAGIVISGW
ASGLAGMGH

« Bén nhiét (100°C-60 phut, 121°C-15 phut)

«Bén voi cac pH cuc tri (pH 2-11, trong 24h & 25°C); pla:
8.3.

+Chju mudi NaCl 6.5%

« Khéng bi mat hoat tinh khi lam dong va ra dong, bao
quan lau ¢ 4 va -20°C

I1. Gi6i thiéu ve Enterocin P

)

[S

E R4 % .
l23Cochéticdung | o o e e

« Hau hét cac vi khudn »
gdy bénh va lam
hong thuc phim )
Gram + déu bi uc ché
vai nguong MIC 4-
559 ng/ml

« Chu yéu khang
Listeria, Clostridium, °
va Staphylococcus

11. Gioi thiéu vé Enterocin P

Periplasm

SfiP mediated
cotranslavonal |_posttransiatonal |

Sec pathway

Di
truyén

Mién Phan ing khang nguyén-khang thé giira dich c6 bacteriocin
dich  vakhéng nguyén
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Lén men ching ndm men tai t hop sinh HISENtP trong ndi ién men

( Len men smh _Len men smh

| tong hop HisEmtP tong hop HisEmP
trong nor 10 It | wongnor 80 Lt

Nghién ctru thu héi EntP

Thu haa Thu ha Thu héi EntP | Thu hor Emp
EntP bang | EntP bing bang Ethanol bang Ethanol
(NH4)»:804 NaCl | (Merk) | iTrng Quac

N F =

Quu i thu hér EntP nir mér tromg 1én men |
nani wen ta 1o hop

1IL. Lén mensmh tong hop Enterocin P

STT Thanh phin Hé':‘oz)")‘-’“g
1 Glycerol 1
2 Yeast extract 1
3 Pepton 2
4 YNB 1.34
5 Biotin 4 x10°3

« Nhiét do: 30°C
« Lac: 250 rpm
« Thoi gian: 2 ngay (hodc dén khi OD600 ~ 12)

7 i S
DBia méd truomg MD ]
= 100 pg'ml zeocmn | —

LV S

(:n ml MD - 500 ug ml -t

zeocin
[ so0mIBMGY J—v\‘
e
TSomlgiongcap I 30y r e .
it BMGY. methavol : I
e T
v
Cy “Sau |Ill.uu-\':;,>
v

[ Kiém 1ra kna nana
Khang khudn

Thanh Ham
Lt phz“m lugng (%)
1 | Glycerol 4
5 | Yeast 1 S 120%, 30min
extract Khir trung tiep s
15 phu <
3 |Pepton 2 phu Lam lanh
nhanh

B4 sung YNB, biotin

* Nhiét do: 29°C
« Lac: 250 rpm )
« Thoi gian: 2 ngay (hoac dén khi OD600 ~ 12) MT lén men
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Ahung oromm
Qir & -80°C
' - \ -/

Bia man truomg \iD

= 100 ug'ml zeocm -»| Lam twor ching gibng | «— 30°C. 250 v 3 ngay
w

2 v .
_4 28.30°C. 250 vip
IO ml \fD 00 uzn [:‘"—m Toc gidrig P .tuqn;. .30 vp
zeocn T o 36 gie
7 v

- — ey 28-30°C 250 vip
([ sowlBMGY | Gbockor e T ug
S
o - C100-250 vip >
Lén men ]‘— S Tvwm

756 ml ;10ng ca"prl 301
lu BMGY. mellmnol

[ - J '/\f Té bao
v
@ pham >
-
v

Kiém tra kha nang
khang khuan

Duy tri
nhiét do
1én men ¢
29°C

« Khudy: 100 rpm
Duy tripH 6 - 6.7
Suc khi: lvvm

« Khudy: 200 rpm
Duy tri pH va suc khi

B4 sung methanol
« Khudy: 250 rpm
« pHtrdo

o D S s
trinh lén men
B Parameter Reason
Temperanure (20.0°C) Grownth above 227°C 15 detrumental to protein expression
Dissolved oxygen (#20%) | Pichia needs oxygen to metabolize glycerol and
methanol
pH (50-60and 3.0} Important when secretng protem mto the medum and

for optimal growth

Agitation {200 to 1500 rpm) | Maxinuzes oxygen concentration i the medium

Acranon (0 110 1 0vvm? Maxmuzes oxyvgen concentration 1 the medium which
tor glass fermenters| depends on the vessel

Antifoam {the munmmum Excess foam may cause denatwatzon of your seereted
needed to eliminate foam) | protemn and it also reduces headspace

Carbon source (variable Must be able to add different carbon sources at different
rate) rates during the cowrse of fermentation

* volume of oxygen (liters) per volume of fermentation culture (liters) per minute

3.4.1 Anh hudng ciia ndng do oxy

88883888

Thet glan nudi cay (gio)

Hinh 336 Kha nang sinh tnzang cua ching ndm men P pasions X33 mang gen hisent?
trong cac thé tich méi rutrg nudi cdy khac nhau

Ho#t 1nh khang khudn (AU

The tich mal truemgnhé tich binh

Hinh 337 Hoat tinh khang L. monocytogenes tir dich nudi dy P pastoris X33 131 hop
khi dugc nuéi cly trong cac thé tich méi truomg nudi cdy khac nhau.
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3.4.2 Thoi gian cam (rng

Tién hanh cam tng véi 0.4% methanol, 0.2% glycerol ¢
0D600 khoang 4. 6. 8, 10.

15 . ————  —— X33ipPICZanphaAj cidm Ung ODE00=4
% | = :~ D= X0pPICZANphaA) cAm ing ODR00=S.8
/ ‘ X3pPICZanphaA s cam ung ODE00=8
%7 7 2 XAPPICZanphad s cam ung ODG00= 10
20+ - ‘-" ] — XBHPPICZENP) Cdm (g ODS00=6 6
/ - X3PICZentP) cdm ung DDSOO-8
2 P T L XaMpPICZanphad ) cdm ung ODROD=A
10 YL S / - X33(PPICZanphaA ) cdm Gng (ID600=S 99
sl B e -t X3MPPICZanphaA | cam ng ODRI0=8
K./"""* s — —X33(pPICZanphad j cdm ung ODGE00=10

0 16 18 195203 21 22 24 255263273 3¢

Hinh 3.33. Sy sinh trudng cla cac ching ndm men tai 16 hop khi duoc cam ung & cac
thoi Giém khac nhau.

3.4.3 Nang cao san lugng EntP blfng cdch lén men fed-batch

» Céc chung ti t6 hop dugc nudi cdy
trong moi truong MD va cay chuyén

sang moi truong BMGY (1%
glyeerol)

+ Khi ODy ~ 7 thi bd sung thém
4.2% ulveerol trong hon hop GYT
(500g glycerol + 500 g (40%
pepton, 20% ycast extract)

* Nudi dén OD,,~50.

+ Mau duoc chia 1am hai 16 dé cam img:
o 16 1 dugc cam (mg véi 4% methanol chia lam ba ldn cam img
o 16 2 duge cam g voi 0.8 % glycerol, 3.2% methanol.
* Tit ca cacmiu déu bd sung thém véi cazamino acid. Mau dich
nuéi cy duge thu 6 gidr va 17 gior sau cam Ung.

3.4.4 Nang cao sin liwgng EntP bang cdch lén men Jfed-batch

Béng 3.1. Kha nang sinh trudng cua ching tai tb hop khi dugc bd sung thém nguén dinh
dudng trong qua trinh Ién men.

Cam ung glycerci+methanol|Cam ung voi methanol
X33 EntP | HisEnt | X33 EntP | HisEnt
OD sau & gio cam ung 82 74 80 76 90 83

|OD sau 17 gio cdmung| 67 66 74 73 76 80

Bang 3. 2. Hoat tinh khang S.aureus tI dich nudi cdy méi truéng 1én men

Mau thu 6 gi¢ Mauthu 17 @10

AUmlmor | X1 EI}HI Xle2iR]Xt{El[H [ X2]|E2|H2

e 0[S0 x[o0 o]0 [o0[s0]=[0][30]30

M&u ghi sé 1 1a mdy cam ng voi methanol, mau ghi b 2 1a mau duoc cam tng
methanol va glycerol




ly tdm ¢ 4000 vong/phat
trong 10 phut.

Lam trong dung dich

Dung dich
ban dau Dung dich
trong
Dia hinh nén
Nuroe
nong  — —p
i —
| chuyén
= o Fh r
f M ngéai
Y vao

Phan rén di
chuyén ra ngoai

erocin ti to hop

Ethanol

.

4.2.1 Thu hdi enterocin tir mi truomg biang mudi (NH,),SO,

Thuhdi  Bude 1: Bd sung tir tir mudi (NH,),SO,
enterocin

tir moi

truong Budc 2: Ly tam

bing

muodi

(NH,),S0, Budc 3: hoa vao dém phosphate 10 mM,

pH 7.0

Budc 4: Loai mudi bang tham tich

4.2.1 Thu hdi enterocin tir méi trudng bing mudi (NH,),SO,

%
i
0 10 20 30 40 50 60
% % % % % %N %

Nong dd mudi (NH,),SO, tda
X33-hisentP 25 0 1 05 1 0 0
KL: enterocin duoc tia tot & nong do amonium

sulfate tir 30% dén 40%. Tuy nhién, hiéu suit thu
hoi rat thap, chi dat khoang 4%
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4.2.3 Thu hdi enterocin tir mdi truomg bing ethanol
4.2.2 Thu hoi enterocin tir mdi truong bang muoi NaCl Hoat tinh khang S aureus cia HisEntP trong cac phan doan tua bang ethanol

TR Sp— [e—

. S T~

—

% ethanol | 0 10 | 20 1 30 [ 40 | 50 | 60 | 70 80 90

AU/mI 50| 0 0 0 0 0 0|25 10 50

Nong d6 mudi (NH,),50, 0 10 20 30 40 50 60
tla % % % % % % % Hiéu suat ololo]|o|olfo/|s%]|20% [\j00%
X33-hisentP 25 0 1 05 1 0 0
#F @ 0
» ("J i

Hoat tinh khang khuan cua HisEntP trong cac phan doan tua bang mudi NaCl.
P -
Néng d6 NaCl (%) 0 02|04 Fo6Y 08| 1 | 14|16 o

Hoat tinh khang S.
aureus (AU/mI) 50 0 5 75 § 25 0 0 0
Hiéu suat thu hoi ( %) 0 10 [§ 15 5 0 0
Hinh 352 Phan tich protein trong cac phan 6oan tia méi truong nudi cdy ndm men sinh

t6ng hop HisEntP bang ethanol Trung Quéc.
A. Protein trén gei dién di Tricine SDS-PAGE: B Gel duoc phu voi vi khudn L

monocytogenes.

4.2.3 Thu hoi enterocin tir moi truong bang ethanol
{ 4
' e Ethanol
. 40'%
== CE\
i
i f"’/
. il A
Dich 1én men Dich sau ly tam( 1
- (& ‘ '
f g
s t%f__l al Kha nang diét L monocytogenes clia ché phdm enterocin theo thoi gian
e
= \;)\ - . D o
C3n | | $6 lwgng vi khuan L. monocytogenes (cfu/ml)
o Mau . =0 . | T T P T
= X ! 30 phut T 1 gior 2 gior 4 gioy 6gio | 20gi¢
Tua EntP Thutda Tia bing 90% ethanol | | |
I T
So @ thu hdi EntP tai tb hop tu dich lén men | HisnetP J 2.4.10* | 24.10° 0 0 0 0
| Béi chumn l9.10° lg5.10° |17.10° |73.10° [2.10 75.10°
protehung) . Jioel. oo don bl e U




Bang 37 Phé khang khudn cla ché phdm enterocin

Tén chdng Ky niéu chiing Ngudn M&i truéng AU
A o {untmi)
| Baciitus Subtiis _1PmTSH 1B Jo @ |}
Bacikus SubLS KTOT L L /SR
Bacilus cereus Vién CNSTH L 1
Lactodaciius plontarum | JCM1149 ~ MRS |
L plantarum A38 04 MRS }
| ¢ olantarum A17 MRS N 1
L vloniarum B33 MRS ]
panarymB13 [ urs
1 MRS
MRS
MRS
[12 [ Enterococcus faecum | JIRES 1
. 13 | Ererococcus faecum MRS 40 ]
| 14 | Steptococeus B 0
memmopnitus | | L
Stapnylococcus aureus_ [ PTHTSH 18 300 1
S1pNYIOCOCCUS dureus PKTD L8 . 400
Lisiena monocylogenes PKTD! JEX | B0O
18 | Escnencnia con NC31 CNC 31 I PKTDT |8 .0 ]
1S c0h NC22 CNC22 PXTD T 0
[20 € conNC1D “CNC 10 PKTD T 0 ]
21 | € cohNCT1 oNCTT [ PKTD L 10
22 [ E coiK12TG1 T [EcKi2TGI | PKTDT 118 [N ]
23 | € conlCB <LCB AR L lo

PTHTSH. phong thut hoat tinh sinh hoc. Vién Hoa hoc
BTGCVSV Bao tang ;iong chuan Vi sinh vat

HiO Nuoc ndi
dich enterocin
Can j
A
Nudc tndi \ >
"7 g l:ur' '-' S~
Trangbsnn e~ B0-90%C —
] thanh son
S
Phat
- "
. Sauphim .

Bang 2 40 Bdo quan banh phd bang ché pham enterocin & cac nbng 46 khac nhau

| Enterocin B30 quan banh pnhd bing cné phim enierocn
mint - dich =
{ bann pné) Chdt lvong cdm quan cia san phdm trong thei gian bdo quan

banh bAt ddu c6 mui chua
+ So1bann s3n tr 1 dén 22 gi&, sau 22 gir 501 baNnh bt ddu nat
+Lugng banh phd thu duoC 1 2.2 kg 1 1kg g0 nguyén iéu
35 -BAnn:Omumcwmu|dén20940vémﬁlmuxmmd'g»amu3c sau 35 gio
banh bt Gdu co mii chua
+3015anh sdn tir 1 dén 36, sau 36 g0 s01 banh bit ddu ndt
|7 +BAnh O MUt thom 1 1 Gén 44 id va mdt mix thom & gior thr 46. sau 48 gio
banh bat ddu cé min chua
+S01banh san 1 6éh 36 o sau 36 gié soi banh b3t ddu nat
+ Luong b3nh phd thu duoc 13 2.3 kg 1 1KQ 330 NGUYEN Iiéy
[ + Banh c6 mii ho hac nhung knéng chua 1 1 8én 46 gid, sau 453 gio banh LA
| @4u c6 MUl chua
+ S01bann san tr 1 dén 46 gic, sau 48 gio so1 banh bat ddu nat

Bang 241 Hiéu Gua gidm cac vi sinh vt gay chua banh phd duoc bdo quan bang ché

{0 + Banh co mui thom 1t 1 dén 20 gi0. Mat mu thom & gie thy 22, sau 24 gio
i
t
|

pham enterocin
| Luong enterocin (mit M3t 4 cic sinh vat rong banh phd sau 48 gi&r bio qudn (CFU/)
SEnserapnal S ndm men ndm mic B. coaguians L p«anmrum
I R T T A
7 ] 5107 110° 310

"Bang 2 43 Hiéu qua giam cac vi sinh vat géy bénh nhiém thuc nghiém trén rau xa lat bao
quan bang ché pham enterocin ¢ cac nhiét @ khac nhau

-hL\;c}'hg e;tér;éin [ ol Mét do cac vi smh vét géy nhoém thuc nghlém lren rau xa lat (. CE’E), 7!
Collform T, C. S E. coli i

monocytogenes perfringens paratyphi I

0 T wiot | ot 1x10° 1x10° w0t |
[35ml enterocin/ | | 1x10* 1.1x10° 1.3x 10° 1x10* xiot |
nU'OC o 1 I o I

Bang 245 Hiéu qua gidm cac vi sinh vat gay bénh nhiém thyc nghiém trén rau hing
thom bao quan bang ché phadm enterocin ¢ cac nhiét dé khac nhau

Luong | MAtdo cac visinh vat gay nhiém thuc nghiém trén rau hung thom
entnerocm | o (CFUIg) m B
r(xmng(:::) Conlorm r L C. S -71 E coli
e - monocylogeﬂes perfringens paratyphi | l

J 10t | ot 1x10° 10t |
ot ] 13 1510° | 10t |
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