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T 5 40y B A0 B 85 A% 1 R IEOAT ) A7 e  4E
o3 I A e AN R R 7, AN R )
AR, BIA R J2 de AT IO I A BOR BRI,
AT B, B INAN IR E A 2 B R T DA
Ry I A L TR TR A TR R AR A i, n e
1 ) #L AT W ( Lactobacillus  plantarum ) NC81°1 |
J23 100 g TR LA TE N2UAE G AR A A0 R B
e, BB AN IR AR W T i 3k s R AR gk
PN TE R R AR KOS S A R S RGN, T E
X SE AN A Y B A — S R R

Y FLFFH (Lactobacillus plantarum )RX -8
oy B E T EAE e s RS A AT O R B KT
FEATR S =4 1Ib 22405 & plantaricin EFS A5 1
FEHRIE A0 T AR AW E T 0 N A R A
VE S AR A A= W B 500 1 B R a1 SR A
KPR A T A AR 7 B ™ E 52 R,
TR MR Wy 3 B 5RO PR R i
PR RX-8 =304 il plantaricin EF B9 A 1794, 4%
WFSEHE T 1A Ak RX-8 A1 7 40 T 2R B A o ML ali b
Fr A B TG U AR A A A 7 A
R A R AT IA R, S IS [\ & R
A R IR (WIS N R B Y 16 AR bR AT 3
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e O PRI ER S 1 i TR AW i i = SE N DR
BRI 1 07 0 A AR L1 SR T bR B R X L
3 M 75 5 TR R T S () Ak B TR A A L e ke T TR
(7 A, HEIE 5 S A B 2R L BF 5 4%
R AT IR A R R 2R A0 R ARG R AL
i, S PR FUAT 2R A Tl A 2R 7 1 S it 2
FARAE

1 MRERE
1.1 #R5iF
L11 Btk P m R w k. YIS
(Lactobacillus plantarum) RX-8, 43# F L%, &
T AL 5 TR R R AR Y S &

8% 3% AR | BRI 19 B (Saccharomyces cere-
visiae ) Y-47 .Y-48 Y-49 Y-50.Y-51 43 & [ 11
05 11 5 A 52 25 JFF B (Bacillus subtilis )BS-15 . BS—
77 BE45 ZE T R (Bacillus coagulans YBC-29 .BC—
83 7 HAT I B BA I ML FLAT 8 (Lactobacillus
plantarum ) LP-45 1LP-68 . k& % ZL#F & (Lactobacil-
lus fermentum)LF-23 LF-33 LF-56 Ji7 & B 53 2k
M (Leuconostoc mesenteroides )LF-T78 J A F BR 7
(Pediococcus pentosaceus )PP-30 73 & H R 1 ; LA
TR A DR T b TR A A B A
PR 4 52 %

RN . AWM A R R (Listeria
monocytogenes )ATCC 35152 (4B), 3¢ [&] # 7 f3f A

YR O
1.1.2 R MRS W R IR K 2R
(TSB) . YPD ¥ 723k, At mt Bl #fF R A BR o8 AE
AR I K AL B R B A R R (AR
0.22 pm), b 502 B A YA R F) s Trans—Well 7
%=, FEE BT A A 2.5 mol/ HCI.2.5 mol/L
NaOH ,Na,HPO,~NaH,PO, Z& #h i (pH 7.0) A= #H &R
IR R A3 A el , R A Rk 2= R
12 UBR5EF

ZI1Re PRI, ZEE Thermo Electron 237 ;
UB-7 pH it, %[ DENVER {X#% 2 7 ;LDZX -
75KB 32 R K Wi ds, LR RS S)
TGL-20M I i B OB, 1 V0 F FUA AR A IR A
) ;Supra 22K KEBFEBESE O, ®@EEE
(Hanil) 2y #
1.3 REAHE
13,1 AP RR ™ 48 3R B R B AR Rl i
TR R B FUAT B RX -8 AR 7 A0 R R 4
PRI ST 70 3 b B (R FR A3 88 1% ) A IS 33 15 (]
(24 h) RAR [ 20, 2 L 3 Floxd 40 1 3% & i
e db 25 1Y) PR3 (3 R R B 3 R R 0 pHL A | 35
IRV FE ) B LA 5595 450 38 X 20 R R G L
AN E B AN 7 AU 20 R S R AR AR
MRS, AR 2R 5 U XS s 3 40 B
B EHARER,

1 AFMRFAEREFREFHERE
Table 1 Setting of non— and low—yield bacteriocin culture conditions

WA Y5 1 2 3 4 5 6 7 8 9 10 11 12

B E/C 37 37 37 37 37 37 42 42 42 42 42 42

A2 4 pH 1A 5 5 5 6 6 6 5 5 5 6 6 6

BARAAER(AZEL) 1/5 1/8 1/10 1/5 1/8 1/10 1/5 1/8 1/10 1/5 1/8 1/10
1.3.2 nl ik S b Bk 64 9 18 PR IR AN R W R R R ) FLA
1.3.2.1  2lifigr SRR R mE LS dl & B RX-8 REEMH A 16 ks 75 U5 i wk it A7 3

MY FLAF B RX-8 $£ 71 2 MRS A 35 73,30 C
Ki9% 24 h JE A3 4l 55 3R R BT

W 25 S8 I a0 AR (16 AR ) MURE T 45 b 2]
& H B R FR A 85 3R RO S DU )
B DA P i 4 — A% IR BB 1 h DU E ODegoun
WOGRE , EESER R 2 A0 BCE 3 Rk ], TEA

Vi) W, 2 b LB 10 L (IRAR LR ) | e 285 DU AR 4
% A R RS 2R CE PR OD (A e, K59 24
h 73 8 75 & I

W ol 77 5 L3 IR R B 10 000 r/min #2500
BB, A 2.5 mol/L. NaOH % pH {5} 6.5, 1&
P AF pH E /9 & I 135 W A T B R 2% vh i
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1 A S, B AR R S5 mg/mLL, 37 C/KIf
2 h JaH 0.22 pum B8RS I U8 A5 T 40 Al & I LS TR
(Cell-free supernatant,CFS) .
1.3.2.2 MEFEMBW SIS SRR B Ui E
ISV TG A B & T R VR T R B 5 A TR 3R R
W, FH NaOH 5 CFS (1% pH {H 2 7, F-K5 #F %
BB RO B3 R B 12 I, R I e k2 AR e 4
BB R B W B A AN EE y 80% , T 4 CUKAR
TRERE UL LR, SR)E 12 000 r/min 4 C R E
L 10 min, AL VIE . K VI0EZE T 0.02 mol/L 1Y
Na,HPO,~NaH,PO,(pH 7.0) Z& vh i+ , Bl A 41 1
AR
1.3.2.3 05 A W] 4 o 3R KL AR VR R S BTG 1
fi 1 S AL 5 A0 O SO 38 o AR T Ok
N 7 HCO6F 48 78 TR R 2R BT KR B ATCC 35152 140
B A, Hoh P cfE 30 C R EE3% 6 h, FiFbR k&
JRUI 2 400 B P A, BREORS 8 22 0.01 mm, #E4T 3
WY R AR, B3 KRN E, EAR
7 AR IR E AR R SR AR RS R AR,
DLARE IR T AR 2R EF BRI X ] e dl o
FE NG R 35 500 A I B AR 25, W B
ZRNIEBAERAFHE SRS, N0 HAKNERLT
FHeT) . DA ORI BLAR 25 T L B R bk
HAEE SR, AN Y 85 SR S J5 2205 BT
P S RITE N
1.3.3 BRI MR 4 P R RX-8 Ay BUS v I ik
K 1.3.2.3 J5 5 0F 5T 40 15 35 40 B ML B o h)
16 PRILEE R MR PL B TG PE . Al E R 3
U, DAATR R A 1 1 2 (A 3 S 5% 5 T R ke 4
H % EF A 8URE,
1.3.4 EAEESEGE R IE K28
R R R) S5, Rl aliss R 11 i
e AR5 T AR ) LT 1 RX -8, iR 4 h B gl
FERALEE IR T Y CFS, Hil B 1/ A P20, 2K 5
1.3.2.3 75 B 7 20 22 = 35 X 6 7R TR 0 0 B 9 Ak
R AR E ST 3 Uk, LA R B B ST (R N &
W JEH AR 4 h BRAER R LR IR A T A
PR, EAT BB BE AR RS , AR BORTIN 22 OD oo 1Y
W B
1.3.5  HiEmAEE R WS RX-8 MR b
PRI GR R B R ff 2 A 52 FAT I BS—15 Al

HEY)FLFF B RX=8 (R4 Rl b i), 43 3R 1
1,10:1,1:10 (A5 ZF T IE BS-15: MY FLAT I
RX-8, IRFILL )ik 3 A bb i $2: Fh 15 %, I 345 5%
T TR R AR T

il 5 AN [ TR A %% B 1 LA TR RX -8 RIA BE 2
T BS—15: 43 %185 2 BREE AL 2 48, A 0~24
h, B0 3 h HUER 3 AT AR 0 TR, R AT A B A
B S5 AT EOF I 5 ODegonn 19 WG BE | B 22 B
W RE S OB A AR A G R L WO B T AR A
AN TF) B AR 2% 10°,10°,107,10%,10° CFU/mL #9 %
PRV, TE S A0 B 2 vk B A 6ty b R Tl ok
() 2 BRIRHEAT AL G, D bk 37 Rk I 10 W ) 4
B,
1.3.6 EFHFEMD AL AR
FFEE BS—15 BEATUN N ARBE . (1) Bf Al 5 2E A AT 18
BS-15 45 5% % B W 10 000 r/min B0 5 3 13
SRJE P A BRER K W Uk 3 i, B2 R BT (2) ¥ 1
BOTE 121 CKI% 15 min, 15 K36 B AW ; (3)H
0.22 wm 2 B 3 U8 A B % T T U, 15 0 T R TR
W (O ELHE LR LETINA 2 mg/mL ()&
FIlf K, 7 pH 8.0 T 37 CH# & 2 h, FT 80 Cl
15 min K B, B A5 il i 0 TR R I LU 5 8
WA AR AL TS S A Y FLAT A RX-8 £E 1.3.5 17
FIr A W B 0 45 T BAEILRE 3% 0 (5) ] Trans—Well
SyBEPIRR R, (T R OJCTE AR AP AT L
AR BT, A PI AN AE 1.3.5 719 i As iy R 45
G NICTE: = ST S G E (S SR iR N P2 E N R 3
SO HRC L T Y, AT R A

2 HERERW
21 AFMEFAREREFRERNEL

ST 12 B FR AL A T A R A A
A NI W7 N NI B 3 o A = N 2
RANZESWAR, EHE 8 M9 KT, FLIFH
RX-8 ARl ™ AW & ; 4G 3 &4 F %
BERR P AR ™ A BAROK P RO R R MR8 LA B &6
IR R TR R B SRR R R SR AR R
ML 37 C KRG pH 5 1597 % 1/10 MRS,
P 1% B53R0H0] 24 h, APl £ R 71K &
MG IR R . BRI 42 °C, 8RR G pH
5 35955 1/10 MRS #EFh it 1% 35550 24 h,
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Fig.1

and non-bacteriocin—producing culture system

The establishment of low—yield

22 FEEMKREERERNBEE

TEARF = ME KRR T, HYIAATE

RX-8 5 16 Bial 4 & Ak 2 5 77 5 15 2 (9 0 16 B AR
N2 iR, AT HERZEFERT , 1WA 5
PRI AEE S ILAT B RX-8 P4 &, SR AR sz
0B 2 AP B IEH ™ MR TR
PPEEFRIRRWE YD, ANRR R AR B
TR AR M R SRR R T B 15 bR
HE T FUAF I RX-8 4B 2= 4 A, I il B 28 4
FFER BS—15 FIERIE B Y -49 48 3F 580R 5500 ik
EOMEEARZERT 11 mm PLE A0E 27 8
™ B0 7 s MR R # P R R AR T R
SR 16 BRI 50 B R AR A A 2SR (H AR ORI T
= 3R R AN REAVE N AR L R R IR R A
TR RAT R MR R AR RO 3, M AR
22315 10.55 mm, ZEA UL LRFIR SRR R M B H 1%
ZEMEERE | I 2O U B ZE AT I BS—-15 Ry Lg%
FRE AR AR B R R R AL IR 5 3R

%2 FRFAEEERER FRERFSEROFL

Table 2 Screening of co—culture induced strains in different bacteriocin—producing culture systems

REEAR KT ER O EFSE RERAR ARFRA BRI

A3 A ﬁ% A ;}T,% f A ;mv HEE R A ﬁ'ﬁ e x %;’ifg j‘ﬁ‘ # afp

HRE/ HBRE HWABRE/ HBE I ABRE WAHEBRZ/
mm mm mm mm mm mm
BB B Y47 0 0.38 0.80 A LA 1P-45 0 0.66 0.17
BB B Y-48 0 0.07 1.44 M LA B LP-68 0 -0.19 -0.45
BB B Y-49 451 11.18 7.7 W B % 2k LF-T78 0 5.34 3.15
8 B4 Y-50 3.70 9.51 8.54 AR HRE PP-30 0 9.23 4.69
I B4 Y-51 3.24 10.83 6.40 A 33 Ja A BS-15 5.22 12.23 10.55
K B 5L LF-23 0 1.31 0.41 A& 3 T BS-T7 0 1.07 1.34
& B SLATH LF-33 0 5.59 2.51 # 45 F JATH BC-29 0 7.46 3.43
K B ILATH LF-56 0 591 3.56 # 4 TR BC-83 3.25 10.75 6.12

2.3 HEFEHITHEEE EF HEBREHR
k3 pron, MEE EF XHAK A 16 HRH k
HARERR B MBIAVE ] o Forbxd 2 R R 1 b
W (Y=50.Y=51) B A 30l 45 FH 5 XF 1 Bk R 1 Bk
W (Y-49) 1tk & BEFLAT T (LF-56) |1 £ 7 i 1]
IR (LF-78) 2 BREELS 2R AR (BC-29,
BC-83) A %55 0y W I/ HT 5 X 4l i 3% EF BB
25 (W TR PR B 25 ) 1 A B 3t BRI SR Y
FIRE MR, X RO AR T Y48, MY FLAT

LP-45 A% 24T B BS-77 A& W W 3m 078
U 5 5 10 TR AR A SR L AR R 55 45 AN A
[F] , 3 5 41 BT 2 X6 AN [) #0840 B 04 4 FH AL AS 9], LA
Tt [] — Ffr 41 1 25 AT A 3E o 22 b R ML & 2 1
A K,
24 REFSEMEFRFSERANRIEER
M B 2E AT B BS—15 X 48 7 B A JC I 1 3
(R AN B 2a fT 7 , BT LA Hh R T 2F AT B 8% 9%
TR T T8 A S B AW BRI AE T, R R AT B
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Table 3 Study on the sensitivity of co—cultured

strains to plantaricin EF

R A A A% /mm BB
AR B Y-47 13.48 £ 0.20 ++
BRA B B Y-48 21.61 +0.57 4+
BRI B #F Y-49 6.48 +0.34 +
B 5 B #F Y-50 0 -
AR R B AR Y-51 0 -

A EESLAFH LF-23 12.36 +0.22 ++
REESLAFE LF-33 13.19 + 0.04 ++
KBS H LF-56 8.21 +0.05 +
AL FLAFE LP-45 24.88 + 0.59 o+
A FLAF A LP-68 14.22 + 0.07 ++
Wi B % 3R B LF-78 7.84 +0.40 +
SHE R R E PP-30 19.34 +0.10 ++
A F A H BS-15 16.23 +0.05 ++
A AT E BS-77 23.02+0.19 -
B4 3 FATH BC-29 8.11 +£0.05 +
45 JAFH BC-83 7.13 £0.06 +

- R BUSNE s +++. RN BUBME R s+, RN BUS ML
PR+ FR BUBME—
BS-15 5 MW FLFF i RX -8 3% 7% & i X 45 7
T P41 T 1 ) S 5 T LA T RX-8 Zli B 77 k1
W, I AT DAHERR 55 RO TR R BRI T
R WIMG B 2EFF 1 BS—15 5 FLFF A RX-8 JL8E 5%
TRV PIT HE IBCHE () 41 B R 2 plantaricin EF, 9 1
30 R e B ARG 3 plantaricin EF /77 53 5
R M A IR R P ,0~32 h AN R M5

/ HIAHFLEFRX-8
|
\

KT RiBSA

(a)

TR P AR

Diameter of inhibition zone/mm

RS BL AN & 2b BT 4 h SRR SRR R o e R
D TA R AL R IR RIE R G AR ™
G SRR AT, B £ A AR b3S
A, & HCEBTE 20 h 2247 ik 802 0E 32 h 24 JF
AU 23k B R E IR R IR IR R P AN R
G AR AR IR 3 A%, BRSO UAT L
U ONGNETE T i SR I LN VE LI N GRS NT
() B () 2 A1, e s R A Al B R A, 0~32 h 41
ARAEBWE 3 s, MEES RN
FUVREAR %5 B (78 Ak — B0, R WA TR %= 19 7 1 Fl Al
JLESC R A 563X B/ U5 B B B A R L
2.5 HIEFTRIREZEMLGI GG EMIRE
1l da AT, STRIHRD B BG40 7 R RX-8
= AN, 100 1 HEF BT, 4B % plan-
taricin EF B9 & S 0% & THEF LI 1:1 F0 1
10 Y35 FRIR R, & 4b BIToR S TR B B A B 25 4
FFE8 T35 15 Sk o 10° CFU/mL 9 FLAT 7 RX-8
53 W plantaricin EF; & SLZLFF B RX-8 my 4% ik
JE M 10° CFU/mL &, AN [7] v B Aty 2 2 0 AT 7 AL 15
IR 5 #BRES T H /0 Wb plantaricin EF; Al 5 2 f0 T
B 4% P vk BEAE 10°~10° CFU/mL I, % S LA 5
RX-8(107,10%,10° CFU/mL) It 43 1 1) 40 i 2 1 5t
A —F, TERWBEILEIN, 408 R plantaricin EF
Fei S LA RX-8 MMk B JC G, TS5 A 2R 7
FFE BS-15 (kA 5C i H., FLAT B RX-8 ki
£ 10°~10° CFU/mL B, ¥ B 2 10° CFU/mL [ A 5L
AT A5 SAUR S 108 CFU/mL (AR TR, 2% i

= MY FLATH RX-8
= TR

4 8

12 16 20 24 28
I 8]
Time/h
(bh)

32

B2 HEFRSAEFAIETABRZARENTUER

Fig.2 The changes of bacteriocin synthesis in co—culture and mono—culture
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o R RLZF JAT H BS-15
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1 1 Il L ]

16 20 24 28 32
i [
Time/h

(a)

T T A

Viable counts/lg (CFU-mL™)

= LR AP FLAT T RX-8
—— L A R ZEALAT 1 BS-15
— 4l B IR ) FLAT T RX-8

—e SR IR ZE A R BS-15

4 8 12 16 20 24 28 32 36 40

fJ 1]
Time/h
(h)

3 HIEFMAEAZHTEHREERER

Fig.3 The growth of strains in co—culture and mono—culture

FLFFH RX-8 ¥ JF & 10° CFU/mL B}, 10° CFU/mL
b5 ZE A B BS-15 1935 S R L e E A 108
CFU/mL MR 2% | fe 00 E FLAF B RX-8 ¥ if 4%

e P A

Diameter of inhibition zone/mm

N
W

33
(=]

—
W

(=]

(9]

(=]

10:1
B 42 i L 1

Initial inoculum ratios

(a)

1:10

e P A

Diameter of inhibition zone/mm

e B 107 CFU/mL, 55 B BR A B 28 04T 1 41
WH R S 108 CFU/mL,

=10
20 ¢ £ ()6

[Em 107

cmo (8
15 |=10° = @
10 b :
st H
0 " 1

10° 10° 10 10°

) LT T RX-8 1140 By 2 o e Jo2

Initial inoculum concentration of Lactobacillus plantarum

RX-8/CFU-mlL™!
(b)

B 4 #aaiEwi 6 5K ERE

Fig.4 Determination of initial inoculation ratio and inoculation concentration

26 EBFESERANWRHAR
FERAE R FATHE RX-8 S ZAME KM
Yy Io X6 R A B 2 AT R R T AN TR A B P S FL
FF RX-8 JLI g% SR N 5 o . S el Rl
FEE RX-8 AHLL,,  HA A 2 FAT B A9 36 A
WA H S T IR RX-8 A%, TMi&
1 A g e v i A 3L S 1) 2 AT R E R AR
Wd 5 4 Jo o 0 A L A R SR B,
Trans—Well /N3 0] DL 79 B G 326 1 432 42 fike | AR
073 3 ) 5 o] L) i 38 3, Trans—Well /N

o b e IR SR K e LR R IR BE D R, 45
SRR WIHGFZEHLFT T BS—15 0] 43 WA B —Fil i
25 A R E AR 5

3 @it5itie

3.1

itip

ASHIF 5 0 45 B (Y 5 T BB R R S
It H R 8375 S M R PR B9 25 % 00 R OO0 BT R
P, [ o DY AN [R] B R 75 3 ) it 58t 45 S A T
ST RX-8 K5 C R LAY 5 PRI % 1)
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I FLIF B RX-8
-4

0B P T AR
Diameter of inhibition zone/mm

o

Jib P S

Treatment number

B5 FAEAEZFHTHEFETEBS-151
FESRE T
Fig.5 Detection of the inducibility of Bacillus subtilis

BS-15 under different treatment conditions

A 3R EA RIS S, TR 2 HILTLiES
P, S I RX-8 45 R T Y FLAT
TR & 1 LR AT o 0 TR MR R R i e L
ERARE PR . ZRTHaEe Sk B AR
FH I 85 0 28 MR TR Rl 2R 0T TR L OB BR A
i R WY s 35K T, 3R 0 AN — 0 43 R TR R A
VS B L-FLBR Y 2 RERLE 25 FAT H 48 A
RIS

45 G FL 85 I RO 4l T &R RX -8 U ok
A, R IR TR Y AR 915 S ARG s
G B B RR BB S — e AR, RS R Y48 M
PIFAT A LP-45, MR 2 AT I BS-77 X AR &R
EF iS58 SR S AR 59, #E 00 n] fE 2 A
/b AN F EF SRR & o I X 3 #R B, Tk
X FLFF B RX -8 35 BRI e BRI Rk Y47 |
REEFLA A LF-23 , MY FL A # LP-68 15 51
WARES SR E AT SRR I AN 38 B P
PR TR 1% £ (Y50 FI Y=51) 7] DL S AN AR~
FIER P AR R PR AR &R EF P2 23 5
TP GRE S, n] WL R R AR B0 UM I R
S L IR B AR HLA 1 S A o — S 2R

PN 16 A B e S A5 B AR AR 1 5 AT A 2 A
FFE BS-15, X7 Hak S AE kT ik fs | ik 5
M0 FUAF B RX =8 36 55 358 1R &R A &l 4 1
Mellefont S57E LR FT 7 5 H & 40 B L 15 32 F 50
ORI, TR AR R B R RS AR RS R R R

WA —E LR AR R IR R R RER
FE T AR 15 5 B Tl 4% 44 o 4 1 2R A 1 s )
K IILEE FE T 41 & plantaricin EF 1946 %5 0
AR B AR DG, R, 8 3 rp e A R T
FoC 2 0 fie 20 2 A 2R JFF TR BS-15
KLY FLFF 1R RX-8 MYHEEFN LBk 1001, fHPEL
FFef RX-8 $EFh i )% 4 107 CFU/mL, #5525 4T
B BS—15 $E vk B4 10° CFU/mL, I H. | B4
H I 58 26 WA 25 57 2500 T ZLAT I RX-8 45 U4
PR AT A Z BRI (Quorum sensing, QS) &
SR O TR PA e i S C A N R W A [ N
N R G S 5 A8 R DA BT R fuaS FE
SEH PR G MR R EW FokE  FLIRIL
BRUA AE Y FLAT V55 A 2R JRAT A Y JuxS HE R R
B R T EEE ] (Firmicutes ), 5E 17 Al 52
ZEAIAF B BS-15 FAR Y ZLAF 1A RX-8 o H A AH AL
() luxS HE B RBAE 7= A ALY AT-2 555 40 F , Bk
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Induction of Plantaricin RX-8 from Lactobacillus plantarum RX-8 Production by Co-culture

Nie Rong', Li Xue', Gao Yakun'?, Liu Guorong”, Wang Chengtao', Sun Baoguo'
('Beijing Advanced Innovation Center for Food Nutrition and Human Health, Beijing Engineering and Technology
Research Center of Food Additives, Beijing Technology and Business University, Beijing 100048
*Tianjin Heping District Market Supervision and Management Bureau, Tianjin 300041)

Abstract Objective: Lactobacillus plantarum RX-8 was isolated from Chinese traditional pickles and shown to produce
plantaricin EF, a genetically characterized inducible class IIb bacteriocin. It has broad spectrum antibacterial ability,
good processing application characteristics and great potential application as a natural food biological preservative. Howev-
er, plantaricin EF encounter various limits both in industrial fermentation and application because of its low synthesis.
This work aimed at showing the effect of exogenous microorganisms act as an environmental stimulus activating plantaricin
EF production by Lactobacillus plantarum RX-8. Method: Based on the existing conventional pure culture conditions and
the main influencing factors of bacteriocin production by strain RX-8, two pure culture model systems with low and no
bacteriocin production were established. Aliquots of the 16 strains from different fermented food sources were added to
fresh MRS broth containing Ca. 10° CFU/mL of an overnight culture of Lactobacillus plantarum RX-8. By comparing the

bacteriocin antibacterial activity in co—culture and pure culture, the best co—culture induced strains and their conditions
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were screened and determined. To study the specific types of induction, the inducing activity of different treatments with
living—cells and supernatants were tested. Results: When Bacillus subtilis BS—15 from grain vinegar was co—cultured with
the strain RX-8, it showed significant induction ability (P<0.01). The best bacteriocin production was induced by co-cul-
tivation as follows: the optimal inoculation ratio of Bacillus subtilis BS—-15 and Lactobacillus plantarum RX-8 was
10 : 1, and the inoculation concentration was 10° CFU/mL and 10" CFU/mL respectively. It was speculated that the in-
duction was caused by the protein substances secreted by Bacillus subtilis BS—15. Conclusion: Taken together, the results
suggest that the presence of specific microorganisms act as environmental stimulus activating plantaricin EF production.
Microbial co—cultivation can be used as an important technical means to increase the production of lactic acid bacteria.

Keywords Lactobacillus plantarum; bacteriocin; co—culture; induction

(#FIR]

(PEERFRYZEL 10 FRFEIKFR

BAEOHE , (b B £ it AR ) PG AR IR
A H PR 28 2 2 CT AR R 51 ) (ED BB T ORIV H SR (22410 (ISSN- 10097848 ) 34
2510 A PRAF IR !

EI COMPENDEX SOURCE LIST: UPDATED JANUARY 1, 2022
PRINT ISSN | CHINESE TITLE ENGLISH/TRANSLATED TITLE LANGUAGE EI 2022 INDEXING STATUS

. Journal of Chinese Institute of Food
10097848 HhE £ AR Chinese Renewed

Science and Technology

ChEE ) A 2013 4% ELIE IR DK 23R B & 28 v 3022 AR B 1) ol s e 52 HL R 22 A
[ Fe K 1

FE(TRRG ) (ED) 3Bk TR R S 230k, 22k 4 TREARLRLG AR RRS,
‘B 5 SCIISTP 41 Jili Ayt 5 28 0N 0 = KA B e, BA T s AR i vE i BUsivE i 15 B i K, 4
WL, R, B 5 IV SRR

TEI A8 B R A P 7 B TARE R & BL i 22 VR L 5K, DL BRI OG0 BB RS R AR I T K
YEH R

(AF) 5 5231 )



