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Di;ic tinh va san xu~t Enterocin

GVHD: PhamTl1~nAnh

SVTH: Tr~n PhuongTh')lI

Luu Xuan Chinh

- 2012353C,

NQi dung

I T6ng quan v~ Enterocin

IIGioi thieu v~ Entcrocin P

IIILen men sinh tong hop Entcrocin P

IV. Nghicn cuu thu h6i cntcrocin tai t6 hop

- Ngu6n g6c ur lien cau kbu~n Enterococcus

Thuoc nhom VI khufin lactic: Gram duong, khong co
bao ur, b6 h~p lily lien, nhict do 16i iru: 35°C Co kha
nang chuycn gen linh heat qua nhieu loai (tiep hop
truyen plasmid/gen nhay)

- G6m nbi~u loai thuoc moi nhom Bacteriocin, co lb~
pb311lap IiI nhieu nguon
-B~n nhict, pi L bi phan buy boi peptidase; chiu duoc
noug do lllu6i cao (NaCI 6.5%)

=> ling dung trong thuc pham
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Anh huang cua cac loai enzyme, pH, nhiet dQ len hoat tinh cua
enterocin nr Enterococcusfaecium JCM 5804

Enlcro~'sirrAfE./U«1I1i.1

• MQt s6 each phan loai bacteriocin tu loai Enterococcus
Tac nhan Hoar tinh cu.

enterocin

lanrnibiolics

nlfl ....'l1;tJ~~U('1\('t

iYGNGVXCj ~at N-ll'Tminlfi
ar.ckadcr ukGG

! H~ngrodT~ 1131(lau Kbtnhamml'fIII Ceuer et 11.1'-1 i rr.mdal.1l41

II (Proptl~ 1115sirK1l1iun roc
tnlmKmslProteinase K, trypsin, a-chymotrypsin,

papain

Lysozyme, B-glucosldase, lipase,
catalase

Enzyme

Ib P,,'Iliocin·!ih~ :JCliw)t:;liml Pcdiocin.likc or :1:.:111,' J;;:linSl
Li.,/(orlU. coesensus !.I:q!.k.'11CC I.is/('rlil . .;:un:;;:n~U$x\!u.:1l\'~
(HiNGVXC) scar ,,: ,Y(iNGV,CI nt'~r~·
k.'I1ninusaooki!!il'T[l:':jJ\iJ.. ItflniousJl'klk'2"J,.·!['I.1'1I1iI:
(iG {)(jpH 2-10

11~ TW0f\."JI!iJ::s.,Iilh leader
[.de(j(i

TII,'L'I\:ptidt:,. \I, nh leader E:I\lTOCi!\~~1'!lIIk.'!Oilrd\j'itholll I Enltn:x'm L5DAl£ (amllm.~oo _ ~
Nhi~t do 50"C (10,30,60 phut),

75"C (10,30,60 phut);
I OO"C (10, 30 phut)

100"C (60 phut)
121"C (15 phut)

lie PI.i"iOOlI,ilhlbIUI:mIUP
,Slllaook.tdcrp:pudt{j{j

IlJ

lllb

IV I Prorcin complcxes

• I!~ocin .

Nh6m I: Lantibiotic enterocin
- Chua peptide «5kDa) b6n nhiet, sau bi6n deli h~u dich rna chua cac
nh6m dehydro-axit arnin, thioether amino acids (dehydroalanine,
dehydrobuthyrine, lanthionine and p-methyl-lanthionine).

Nh6m 1: Lantibiotic enterocin

Nh6m 2: small, iionlantibiotic
peptides

Nh6m 3: cyclic enterocins EntcmcinWl3

Nh6m 4: large proteins
Enterocin W Cytolysin
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Nh6m IV: large proteins
- Kich thuoc 10-11, plurc hop g6m ca lipid, gluco(enterolysin A hem30kDa)

Nh6m III: Cyclic enterocins
- Polypeptide sau dich ma OW-/C bien o6i c~t doan d~n va n6i 2 o~u thanh
dang vong.

Nh6m II: Small, nonIantibiotic peptides
- Peptide chiu nhiet «10kDa), mach thang, kh6ng chua nhom
lanthionine, khong can bi~n cl6i hau dich miL

- Chia thanh 3 nhorn nho:
A

Leader peptide

~!P""~lfSlLn')
1&I'_IElILT.!II~

Ct.n kfl hop c\,a 2
polypeptide de co
hoat rinh.
Khonu co trinh ur
dan->-din he thO;l1!
xw1t n~L)ai b"iHl d{l;
hieu c6 ABC .

Polypeptide gi6ng
pediocin khang
Li.ftiferia.:Dau Nell
trinh II(Tyr-Gly-Asn
Gly-Val (YGNGV
«pcdiocin box»)

C(l peptide chin
VD: Entcrocin A,

Peptides co nhorn
ihiol (SH) va CCl Irinh
I\( tl~n Enterocin AS-48

B
VO: Entcrocin8.
eruerocin 1071 A

11.3 (rog d~og I
• (J thuc pham voi gi6ng bao v~ (thuong la vi khuan lactic - LAB:
Lactic acid bacteria) de tao bacteriocin in situ. Trong trirong hop
nay, kha nang LAB sinh tnrong va t';10bacteriocin trong san pham se
quye; dinh kha nang keo dai thai gian bao quan thuc ph~m.

• B6 sung bacteriocin tinh ch6 hay ban tinh ch~ nhu la cac ch~t bao
quan thVc ph~m.

• SCI" dl,mg ban thanh ph~m len men tmac d6 vo-i 1ll9t chung sinh
bacteriocin trong qua trlnh ch~ bi~n thvc ph~lll.

• 1-1i9nnay, cae nha khoa hC)ccon huang tai vi~e t';1omang poly then
hO';1ttinh c6 g~n bacteriocin d~ d6ng g6i thve ph~m
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-Giai trinh nr Edman: 44 axit amin, 4493Da
ATRS'{CiNGVY NNSK WVNWGEAKENIAGIVISGW
ASGLAGMGH
- B~n nhiet (1 OO°C-60 phut, 121°C-15 phut)

- B~n voi cac pH cue tri (pH 2-11, trong 24h o· 25°C); pIa:
8.3.

-Chiu mu6i NaCI6.5%
- Khong bi m~t hoat tinh khi lam dong va ra dong, bao
quan lau a 4 va _20DC

porfl
T...
71 88

Perl plasm

Cytoplasm

12.3Cdch~ tac d\ll1g

• Hftu het cac vi khuan "
gay berth va lam
hong thuc pharn
Gram + deu b] ire ch~
voi nguong MIC 4-
559 ng/ml

• Chu y~u khang
Listeria. Clostridium. "
va Staphylococcus

-----
i-"---

f
Mi~n
djch

Phan ling khang nguyen-khang th€ giua dich co bacteriocin
va khang nguyen
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Le:n men chung nam men tai 16 hop sinh HisEntP trong n6i len men

L~lIl1]~lI"lILh

H.111g hQV.HisEIl!P
trong 1101 SO lil

LeI]1ll;1~ - -[
rong hqpJ·!J"El~lP -.---...----+
TrOll? 110110111 !

--""
Thu hoi EmP
b{l1l2EThanol
i,Tn~·llgQlIl)C·1

Onl Trinh tlm h~:"lEmP fir InL:"jtmlYllg len men
uaru U1('1I lai to hop

STT Thanh phfin
Ham luong

(%)

I Glycerol I

2 Yeast extract I

3 Pepton 2

4 YNB 1.34

5 Biotin 4 xlO's

• Nhiet dQ: 300e
• L~c: 250 rpm

Thai gian: 2 ngay (hoac d~n khi 00600 - 12)
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/~~,:g~I~-;~.
\, g1l)" & -80°C )

" ,~-.-.- --_ .._-/
Dli1 1116iuuong \{D I ..
..,.lO()~Ig:huJze-!Xili )-"'E;h;:;;cr!0ng~-

. ~
S<),~''J''~916;)-,-1'

.;

L _ '~0_"_"_B~~

Kem If 0 kn(" n..~nQ
Jo;h~ln9kt'utm

STT
Thanh Ham
phfin lU'Q"ng(%)

I Glycerol 4

2
Yeast I
extract

3 Pepton 2

• Nhiet dQ: 290e
• Lac: 250 rpm
• Thai gian: 2 ngay (hoac d~n khi 00600 - 12) men
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r
-- _ -_ ·-c -.-_-~

"i~OIll] gioug cap I. 30 j
iiIB:\lGY methanol 1, --'

29:)(: !00-250 v-o
B qro-. tvvrn

Rt:l1)OD

Growth above 3.>C i'":o detrimental to protein exprc svion

Diwolvcd oxygen (>'::0%) Pic-ilia needs oxygen to metabolize glycerol and
methanol

pH (~.Q-6 0 and 3.0) Important when secreting protein into the:medium and
for optimal growth

Agitation (500 to 1500 rpm) Maxunizes oxygen concentration in the medium

Aeration (0.1 TO I 0 vvm" >'llxim.izt!s oxygen concentration in the medium which
tor gb"" fcrmenrerv) depend-s on the ·vessel

Antifoam {the minimum
needed to elimiuate tt',1111)

Excevs foam 111..11' cause deuaturatron of your ..ecrered
protein and it also reduce .. head-pace

Mus t be able to add different carbon ..ourcev at different
rate- during the ~OU1~';of fermentation

Carbon ':'OlU'Ce(variable
r(1t!)

Duy tri
nhiet d(l
len men (1
290C

Khuay: 1-00rpm
Duy tri pH 6 - 6_7
Sue khi Ivvm

Khuay: 200 rpm
• Duy tri pH va sue khi

86 sung methanol
Khuay 250 rpm

• pH ur do

3.4.1 Anh hurrng cua nang dQoxy

"
Hio", J6 =Khc-'--Co.-o,-.o--:-"-,~--c_.-o,--w:--.--Cd;-:-'~-_ ""mC-_C--·PO -~-:,,,-",·--'X::33;-m""';,,"gee hi,.,.,.
nor.<;;cac I~ Tier.m6i n.ror-g r'\t.Joicay khac nhau

Tl'tbllli.nnuOlc.aV(lIlal _"'mn_-_~_·I--------i
i:~-Il

T~"""m61.n'O;';tO"iu.,,_

------- -- -,
Hinh 3.37 Hoal.llnh kh.lng L. monocyt09"nt9S 1(rd!ch nuoi dy P pastoris X33 lai to hap
+:hi dl1Q'cnu6, cay uong c;k tM tich m6i tnremg nu6i cay kMc nnau.
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3.4.2 Thoi giao cam frog

Ti~n hanh cam irng voi 0,4% methanol, 0,2% glycerol a
OD600 khoang 4, 6,8, 10.

___ >OJ(pPICl,]/'lpMAl cam lfng 00600"-'"

• lO3(pPlClMlphaA) cam ("'9 00600:=5.e

X".:IJlPPIClanpI).JA)cam ling 00601"-""8

__ 103(ppIC:zanptlaA, cam ling OO'IDO=10

~ X33ipPICL""O\P) C.lm t.i"r,g O-:loSOO"'6 OS

_X):],fP1ClentPi cam vng 1)0'3OfFiI

JC)j(pPIClanpt>.aA, cam lin". OfJro:!=J

-- )C;}(pPICZanpfl3Ai ccm lrng (J(lf;OO=5 9'3

X33{pPICZilnpll;:aA,drr. vn~oO(..oo"e

: +-1 --,..:.../---, -i-:
/~/

10+-----/77 '

// /'" _ ...-----
Hlnh 3.,33, St,J'sinh tmo'ng cua cac chung narn men tai 16 hop khi duoc cam (mg 6- cac
th6'j diem khac nhau.

3.4.4 N{mg cao san 1U'(fngEntP bang each len men fed-batch

Sang 3.1. Kha nang sinh tru-6ng cua chung tal t6 ho'p khi d'u"Q'Cbe sung them ngu6n dinh
dlfcm tronqquatrinh lenmen.

Cam lIng glycercl+methano( Cam Lfng '~-6"jmethanOl

00 sao 6 gio' cam lrng 62 83

X33 EntP HlsEnl X33 EnlP HlsEnt

74 so 76 90

00 sau 17giri cem U'ng 67 66 7. 73 75 80

Bang 3. 2. Ho<?ttinh khang S.aureus t(r dich nu6i ciJy m6i tru-6ng len men.

1\'hiu IIlu 6 gia )_'Iilllihu J 7 gii..'l

'\Ullll..l llIoi XI I EI I HI I X: I E2 I H2 X I I E I I H I I X2 I E: I H:
nri..'lug ° I 50 I 20 I 0 I 0 I 0 o I 50 I 2:; I 0 I 50 I 50

Mau ghi s6 1 1.3may cam lrng v6"i methanol. m.3Ughi s6 2 103fY'~UdU'Q"ccam Cmg
methanol va glycerol

3.4.3 Nang coo san luimg EntP bang each len men fed-batch

• Ciic cluing tiii t6 hop duoc nu6i dy
trong m6i truong MD vii dy chuyen
sang m6i tnrong BMGY (1%
glyCt"l"ol)

• Khi ODGo(l- 7 rhi b6 sung them
~.2~·(>).\I~cerol trong h6n hop GYT
(500g glycerol + 500 g (40%
pepton, 20% yeast extract)
Nuoi d6n OD,,"0-50

3

M~u diroc chia lam hai 16d~ ciim irng:
o 16 1 diroc cam irng voi 4% methanol chia lam ba I~nciim irng
o Iii 2 duoc cam irng voi 0,8 % glycerol, 3,2% methanol.
Tiit ca cacmau d~u b6 sung them voi cazamino acid. M~u dich
nuoi dy diroc thu 6 gio va 17 gio sau cam ling.
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",

Iy tam iJ 4000 vong/phut
trong I0 phut.
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4.2.1 Thu hili enterocin nr rndi truirng bing mu6i (NH4)zS04

Thu h6i
enterocin
til moi
tnrong
btlng
rnuo:
(NH4hS04

Buoc 2: Ly tam

Buoc 3: hoa vao dern phosphate 10 mM,
pH 7.0

Buoc 4: Loai mu6i bang th~m tich

4.2.1 Thu hili enterocin nr mfii trutrng bing mudi (NH4hS04

o 10 20 30 40 50 60
% % % % %% %

X33-hisentP 25 0 1 0.5 1 0 0

KL: enterocin duoc tua t6t a nong d(>amonium
sulfate tLI'30% d~n 40%, Tuy nhien, hieu su~t thu
h6i r~t thap, chi dat khoang 4%
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4.2.2 Thu hili enterocin tjr moi tmimg b~ng mudi NaCI

Nang dQ rnuol (NH4hS04 0 10 20 30 40 50 60
tua % % % % % % %

X33-hisentP 25 0 1 0.5 1 0 0

Heat tlnil khang kliu.§n cua HlsEntP trong cac phan dean ura bimg rnuor NaC!
A""\.

N6ng eo NaCI ("!o) 0 0.2 0.4 0.6 0.8 1 1.4 1.6

Hoat tinh khang S. 50 0 5 7.5 2.5 0 0 0aureus (AU/ml)
Hi$u suat thu li61 ( %) 0 10 15 5 0 0 0....,

4.2.3 Thu h6i enterocin nr moi tmimg b~ng ethanol

TU3 EntP Tttu tua Tua bang 90% ethanol

SO' d6 !hu h6i EntP tai t6 hQ'p tLI' dich len men

4.2.3 Thu h6i enterocin tir moi tnrimg b~ng ethanol
Heattinh khtmg$_ aureus ellaHi~ntP trongcacphandeannia b~ngethanol

% ethanol a 10 20 30 40 50 60 70 80 ~
AU/ml 50 a a a a a a 2.5 10 50 )

Hieu suat a a a a a 0 5% 20% ~

Hinh 3.52. Phan tich protein trong cac phan "oan twam61IflICmgnUOIcay rern men sinh
t6ng hQ"PHisEntP bang ethanol Trung Quoc.
A. Proteintren gel dien di Tricme50S-PAGE:B Gel <!Ln;rcphu 116"1 vi khu~nL.
monocytogenes

Khanangdi~tL monocytogeneseva ch~ph~menterocintheo thai gian

So Itrgng vi khuan L. monocytogenes (cfu/ml)
Mau

30 ph"! 1 gii>' 2 gii>' 4gi& 6 gii>' 20 gio-

HisnetP 2.4.10' 2.4.10' 0 0 0 0

86i chling 9 10' 9.5.10' 1,7.106 7.3.10' 2.10' 7.5.10'
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Bang 3 7 Ph6 kMng khu~ncueeM ph6m enteroco

AUNguon

PTHT$H
KTOT

lB
LB

unlllm!
o
o
o

Baci/lus slJ{)rflis
fNCliJuSSJJO(i/ls
B"CI.I!us~reus V"nCNSTH LB

JCM11.:9 KTaT MRSLdcrooxf!!uSO/;MtiJrium

rt· ~_~;~~~~~~;:~~
., LolJnlJwm 833

JCM1046 KTDT MRS
JCM1230 HOT MRS
to" BTGCVSV MRS 0
LpA56 ___j...!!QI__-~--f*---
L"A17 ~ MRS -i%-- Jt;:~; I ~~g~ -j ~:; --noo-
,JCM5eUoi KTDT MRS ~

;~~hermo ~~gf~sv ~RS ~-

PT:-iTSH ~ aoo---- .
I PKTDT LB 400
PKTDT 8HI eoo

:~~g~--t¥s--- -i----

,-_12 Emefococcus ~Ji'C~lJm
'1 frerococc(iS :~c!um

J 1.1 SrreptOCOCCiJS

: 11i $!DDnl'!OCOccu.S ;)(!reus
117

I :~
Lisleria moooc rooeces
ESCrten'CflI,JCOil NC31
E. COl,NC22

ECNC31
EcNC22

20 E rot, NC 18
121 E_coIiNCII
122
,23

PKTDT LB 0
I PKTDT LB 0

:~~g~-!~~ - -t-~
scsc.u
EcNCl1

E.OOIi'KI2TGI EcK12TGl
EelCSE_ CO!!LCe

PTHTSH. phoug thtt 11.0<11tiuh ~Illh hoc. v.eu Hen 11(,1("
BTGCVSV Bao l;\llgg.cug chuan \:"j vmh vs:

Bi'lng2 40 Bee Quail tanh ph6-Mng eM priam enteroco 6" cac n6ng do ICMennau

t Banh co mui thorn Iii 1 den 20 giO. rna; mUI thorn .) gio ttloJ 22. sau 24 910
rontl b..-\! ~u c6 rnui chua
~ 50'1bann san IiI 1 .jen 22 910. sau 22 910 501 cann t>~1rjau njl
tLvqJl9 t>ann phb Inu dtrQ'c It; 2.2 kg tv 111.9gao ngoyen LI~U

3.5 .. Btmh c6 mullnC'ffi It" 1 Clen 20 g16",.1 mat m(1I ttKrm 0< 91& "HI' 30, sau 369,6
ronn t:l~1(1ju co mUI chua

17
I

.;.Bjnll c6 mui mom tv 1 Cleo .14 910 va mal mUl 100m 0 gl6- H"lu 4€>.s.)u 46 gil)
baon oat ('Iau c6 mUI cnua
tS?,I !)antl "an \ ~ 36910. saL! Ji3 9iO sQ-il.ltwh :,jl ~u n,:,<'
+ LUQ"lg i):mh pn&!nu dvQ'( lJ 2.1kg lV Ik9 gao nguyen LI~(J

+ 8jnh c6 mul hoi nac nfUJng k!1Cn9CnU;] IV 1 ('I~n 46 gi6'. SJU 48 gi6' OJnh btl!
O".\U c6muicnuJ
• SQ'iuann S~ tl} 1 den 46 9i6-. SilU 4.8 gU) SOl ronh bat dau r.al

Bang 241 Hi$u qua ginm cae \;1 sinh 'o'algay chua bOnhpha dlJ(J'c000 QuanMng eM
phamenterocm

Gao

: H,ol-~--)-D
drch cntcrocin ·4 Xav !

NlJoc!nJi

t.oc L Can

L~ng

L
Khu.1Ydthl ..J
;

PllQi

___.--- .------_
__..Sill) ph.~1\l '>

!if.I tl!;.i{!lm:f11ll'iP.'

-Bang 2.43 Hieu qua giam cac vi sinh vat gay benf nhiem trurc nghiem- tren rau xa tat bao
quan bjng ch~ ph~m enteroCln Ii' cac nhi.;;t d¢ kMc nhau

--
LU'O'ng enterocin M~t do cae vi sinh v~t gay nh;emthl,fenghi~mtfen rau xa lat ( CFU!g)_~._C--'_

Coliform L C. s. E coli
monocytogenes perfringens paralyphi

0 lxl0' lxl0' 1xl0' lxl0' lxl0'
3,5ml enterocin/l I lxIa' 1.1x 10' 1,3x 10' lxl0' lxl0'
nlfO'C

Bang 2.45 Hieu qua giam cae vi sinh vat gay ben11nhiem th\,f'c nghi$m tren rau hung
thom bao quan b<'lngCll~ ph<imenterocin cr cac nl1l(HdO khac nllau

LU·Qng M~t do cae vi sinh vc(ttgay nhiem thl,fCnghiemtren rau hung thorn
enterocin ( CFU/g)
(mIll nv-ae

Coliform L. C. s. E colinhLJngrau)
monocytogenes perfringens paratyphi

0 1x10J lxl0~ 1xl0J 1xl0J lx1a'
3.5 lxl0J 1.3x 10' 1,5x10' 1x10J 1x10.4~.
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