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The Development of Valuable Fermented Food by Using Beneficial Lactic Acid Bacteria

—Purification of Antibiotic Substance Produced by Useful Acid Bacteria and Its Application—
Takumi ONDA, Fujitoshi YANAGIDA*, Masao TSUJIL, Satoshi OGINO, Takashi SHINOHARA* and Tai UCHIMURA**
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Summary
Bacteriocin-producing lactic acid coccal strain GM00S, isolated from Miso-paste product, exhibited the strongest antibacterial
activity among other isolates. The bacteriocin peptide was purified from the culture fluid of strain GM005 mainly by hydrophobic-
interaction chromatography and gel-filteration chromatography. The bacteriocin peptide was migrated by tricine-SDS-PAGE as a

single band with molecular weight of ca. 2.5kDa. Application of the bacteriocin of GM005 to “Tofu’ was performanced.

1.8 = RO WTCOME ZED TS, DEELINZTUF Y
SEAE, HEMITRSED BRAEIHE N (N4 ) FNT 4T ‘/ﬁﬂi#LE’kTT%@FP’C“T%*ILI%]‘(%‘IL&L#E@#O f:GMOOSHﬁ
; biopresevative) T FJH L T, T E 2 A Wy o B & 1 DFEET BN T F 03, BB CEERCRER

H3ETEH, WbWwANA AT FNX—-Ta m%ﬁ%mb,¢ﬁﬁﬁ®m?%tmf%é&t,ﬁm
(biopreservation) V7%, # LW EMREHOE 2T & LTHE P EELRE R L. 4%, RO, K
HEEDTWD, SONAFTYVHENF A TORTRLT N7 7 ) F Y v ORERNT 2 E55T LAV TOEHR % R
HHOBWDDEEZLNTVEDD, —HOILERE L, #OREWIIOVWTHRETILENFSH 12, €2 T,
BT BN F)F L 2 BRI NDHEIWETH Y, VAR DR E L LCEO NNy 1) 4 ¥ VGO RIS
oK 7 & % s & L CRASETT b S e e R L R ITIS, GMOOSHE D 55 Hu vt 20 & D 5T 2 W7 1 % i S

Twa. L, SoF)F sy Rl R L ZERICOWTHE T
Fer o d, BEEL~OILBE N7 7Y+ L Y OFIH L. %7, AN FIA Y URHOET VEME LTHR
Z DN TOFFED — s, WRMEEEIIZ N7 7Y 4y GBNORMEREAT > LRIV THHET 5.
HEERE R b o BRI AL OB CHEET A2 L
EHLICL, N7 T A Y OFELROMIT B L 02D 2. KBHR L Gk

2 — 1 MEEAILEEW L HETE
TGRS, SERAER S BOFZE BT & L CEM S o L RATYE SUEL TNy ) o v v REAE LR O T b A iGTE
ThHs. %% L7 SLERERBIGMO0SHE - @ DRI A E L

*IAKRE T A ALFERTEE Y & -, FRAMTER, R ERE
WA 2

T, MRSE;HL (Lactobacilli MRS medium, Difco Labf:8%)
T, —80CTHMERAELAZZ )t — VA Yy 7ap



5, MRSHAREMLZHER L, 3 ~ 4 DIARASEREA 4T o 72

BERICM L, BEOREKOTN 2EEE, Ry T
VFr—%H, 4TCTLT THBEMEL.

PURIGPEDOMIN B & BRIl DM D 72 DGR 12
12, Lactobacillus sakei JICMI157" ¢ &) % 72, K ORE
3 O MRSEEH 2 ) CTRIBRICAT - 72,

2—2 T ORI O HMERY

INTTUF Y OPURIEEO TIGEHINE, B s & A
BRICL. sakei ICMU15T 28R & L7274 — v TV Hi:
ZHOWZZZ ) T A ANVEREICLOFHIL, MBSO
fili (Activity Unit ; A.U.) & LTRL7:.

2—=3 NIFIFTrORERE

pHZISIZIREELAGYP 4 ¥ (Fva—2x (G),
BT E 2 (Y) BLUORT MY (P) 2 FERAM L
L7ZZGYPEMT, FNb5 00 BE8RLRL, &
WX T ) F T EESRONAMBE L2b D) EHW
T, 18HFHEI30C CHRERE L 7-.

2—4 NZFNFT LTS HOREE

N FIF L OB, LToLS I8k by
FTITA—ETNAEB IO N TTT 4 —IZ K DET o .
GMOOSD /S 7 7 ) 4 o ik, BEOMMMEEZ AL, BE
WL BB Z Tz bhs, ETORBIIERT
THEMLZ. 28, WRREEC X 5 EEEO BN,
GY P 4 558 TIUERIGEMIE D o 72728, RIBETIEHAW
Loz,

2—4—1 HELEOMRE

GYP 4 5 CREAE L8548 1 10 LTl Lo i
(7,000rpm, 254%) WL W HEkEREL, A>T 74
NV —THRELT, BELELE:.

2—4-2 BUksua<wh NrS774—

BOK7 o< b5 74—k (7FV b 39— 1650M,
Y —#8) 2HNE25mOTTAH T L SAF+H T A
MP-254581, 7 b —#t8) 1Ty P S H30mic B B & D
WCONEFE L, 20%EE 7 &= & (BUF, i s W)
& L7250mMD Y BB (pH5.0) % it L T ML &
iz, TOHTLNINT TN F T R E R FIE R R
20mL/ minTF ¥ — T 34, [ L20%HL50mM ) > BE#E
R (pH5.0) 2T 2 L2k, VET7IE L DasH
IWTEHBR SN BEFTEI R L, 208, WKk
FE20% 725 0 % £ TOEMMBENREY 7571 39—
(AC-5905, 7 b —#L#) TR LB %I, 7572
Yaravbsy— (ON4F a3y vy —AC57508, T -
—HER) ICXDEBEE WS Sm e LTHMLA. &H
TZDWTHE, 280nmDRKEREIC L Y & 287 B O
HEdrv, P OBEIEEO iM% 7.

2—4—-3 SNAEIARDITTT 4

TNABT O T 7 4 =K (Sephdex G-75, ¥ 7
<HB) NE2.5mDN T AH T L (N4 A H T LMP-
25901, 7 b —At#) 2y MEEH0mIc R DS Xz
HEFREL, ) YRR TS e, Bkrow by
T 74— THRLNIENES%220% > 2— 70— & L1
) VRN CENTLELL, SV ABI O N TS T4
—IZF v -V L7, Z0OM%, WHELOmL minTHEH %170,
79 7varab sy =l ENERE—ESsme LT
SFERUZZ. ZWSIC2WTIE, 280nmDWKSLEERIE & HUE
EHED I & <7

2-=5 FYYYSDSKYTZILT I FERIKE)
LB B LORBEINI NS F ) F ¥ U OMER
EEZDHTEFNG, BT8O 28 (RTFF) O
BRKBETHHP) L DSDEYTZ) LT I NER
kB (SDS—PAGE) 2L N17o7:. Thbb, BRIKE
B (Z¥9R - 3227 TEKKEM, 7 b —HE5) 3%
BEINRYTZIALT I FFI (082 2 VSPU-15SH!,
7 b=t OB Y 2 VICHREYH R E RN L CERK
& (20mA, 250V, 120min) L7z, #kEyAREHT, N2
T A Y UVET600 . 11210% S D S 1001, CHEMGi# (0.5
M M)A FOFY T3/ 2%, 04SDS {pH6.8])
100 1B L7 a— 0200 1%, L<RAEL, b
BT 2 o, AP - 25 LTI Lo, BAUkEIE
IRy —=T7Y)T Y b7 — (FIAEEAR) T
wL, ¥R ENY FOBEEIT o7, ZOEXKEIE
Wi, PTERR— AL LT, RFFFY—F— (77
<~V THE) 2 v,

2—6 HEHNONZTF)F Y ORTER
BERANONZ T XYy OIRERE LT, TFVAER
T IR L 72,

2—6— | TEOHRERE
FIBANOISHRABRIZEL L, TSN T LT O Y
BICDOWTHRANZ, WRENOREBIE CHRS N CnwizE
e mAEBIZIEL, EORICHEET S RER & KB
HOWM 217 - 7o — AW HEHINIEEIE R % v,
KBy Falb — PEREMLY Vv, #1F
MRS L 72 b 0% 37C2 HME#EL, 20ORICERTL
Jzaus — a7,

2—6—2 HEHB~ONZT)F Y EMER
TG 2 EBRRE L LT, /Sy 2 I S NG
YUY VRAOCTERMIINZ 71 42 VER (1000AU)
ZEAL, €OBRO—BRERBOEIICOVTINL. &
DEZ, NI FTNAY Y RIEEMORE 3 IRE LTH
7-.



o
o

ILBEE TR £ > 7 —  WFEHENo.14 (2000)

Absorbanc_:fz (280nm)
o

0 [ | |

0O 20 40 60 80

Fraction

Fig. 1

€ 9
D
< S
20 %
= AL
5 I
10000 < =
©
5000 <
«
fo)
=
<C

100 120

Hydrophobic-interaction chromatogram of the bacteriocin from cultured broth of lactic acid cocci strain GMO005

Symbols : Bold line ; absorbance (280nm) , thin line ; concentration of ammonium sulfate, histogram ; antibacterial activity.
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Fig. 2 Tricine-SDS-Polyacrylamide gel electrophoresis of
Bacteriocin produced by strain GM0O0S
lane 1 ; purified bacteriocin, 2 molecular weight marker

(Pharmacia) .



Table |  Bacterial contamination in ‘Tofu’

‘Tofu’ sample

Tested bacteria

A B C D
‘General bacteria’ 8.2X10" 8.0X10* 1.4X10° 3.5X10?
coliform bacteria — — - +

Symbol . + | positive, — ; negative.
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Fig. 3  Effects of application to ‘Tofu’ of the bacteriocin
produced by strain GM005
Symbols . @ ; no application of bacteriocin soln, O ;
application.
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