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itk 2LEE A Lactobacillus sakei JE1%%5 3% & A

REHEF, ERRIRAE, FBIERF, MGk,
MMEHIEAN, BHIE=, #ARBZ, IS

Application and Benefits of Plant Origin Lactobacillus sakei
on Fermented Vegetables

Nobuko OHNO, Yayoi SATO, Masayoshi SAITO, Yukio HOSOY A,
Kiyoto KUSHIDA, Shozo FUJITA, Yoshiyuki OSHIKUBO and Fumio KOBAY ASHI

Vegetables fermented with lactic acid bacteria have particular flavor and tastes
contributed by the bacteria. This report deals with the isolation of a plant origin
Lactobacillus sakei HS-1 from a well know fermented food called as Kimchi and the
application as a starter culture in the productions of fermented vegetables and typical
Japanese tsukemono to determine the improvement in taste and probiotic properties of
the strain.

In addition to the known organoleptic properties of the fiber and umami flavor found in
fermented vegetables tsukemono, the metabolic products from the L. sakei starter
culture will make possible the production of low 1.5 % salt fermented vegetables. The
lactic acid fermentation will result in a low salt product with improved umami flavor
making it possible to consume the product like a fresh salad. The viable L. saker will also
act as a probiotic to reduce the unwanted bacteria in the intestinal tract. This report
shows some of the results.

(1) L. sakei HS-1 was used to ferment white chinese cabbage kimchi. The microbial
growth was rapid and a pH change was seen. On the 4 th day of fermentation the level
of coliforms was negative. (2) Three types of fermented vegetables; Asazuke cucumber,
diced cabbage and diced chinese cabbage kimchi were made with L.sakei and without.

(3) The consumption of L. sakei fermented vegetables will improve bowel movement
and there was a tendency to lose weight. Stools were tested for viable lactic acid bacteria
and found in 88% order. This L. sakei is a homofermentative bacteria so no gas is formed

in the intestine.
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X—TJ— KK WL B (Plant origin lactic acid bacteria). & & H 3L B8 % B &
(Homofermentative lactic acid bacteria). J&FF# 3 (Fermented vegetable).

F132% 2 (Chinese cabbage kimchi). J&E#F v X (Fermented cabbage)
&
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FEREEP SR TNCFLRA O BIG12 X 0 A O EIRA 1T R ZIRE) LSRR E CFHFLG LT 5,
PER A & FLIRT ARG, 3002 O REHBAMPEY, ARG L LB TERELRK
BAHS TE 7z, AR, MM IIAE, ABR SIS T 28 EHROILERR & KU 8
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WHE 2 EOMBPHLNMIZINIEI DTV 5,

R TR FERE B D F & F 2> 5 7B S N7 R FLR W Lactobacillus sakel
HS- 1 %ZEWEEMN 2 ¥ — % —fkE LT, BREE OB E - B % 5yE L Tk
b2 5 NZERIZBIT 2B T aNA T 1 7 2L LTORMRIIOWTHRE L7z,
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BIFEN L EARP BRI OBIMZ L), (EREL TV HEWEEL X ) FEIZ, wo
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1. FEREK

SERERF Rk D A ¥ — ¥ —RRIGFLER I Lactobacillus sakei HS-1 #R& i L7zo AREIIHK
WL TR £ > 7 —12B VT [ERLWARKREDORE | 2 HWIZF 2 F L) 5EES .,
B LRI LEWHRAY - —L LTOREE b OABETH 5. Rk s &
30911965 )0 L. sakei HS-1 BRIZAKIR (10~15C) THEUGEMFETH V. F /- AWML 8
% TH5" o KR ZEMMOPHIK FIdpHABETE L F 5720, BRAOFB IR
nEEN5D,

2. REEBELRE—42 DR

L. sakei HS- 11, (F) WHENAF 7 7 =2 CTHRE L2 DR MW7z, L. sakei HS-
1 BRPRAFRS M SRR TER B R LA HRath) 2 L. 553813 m R A e 3 \ g2 5%
L T20~25 CTIro7zs ITha 37 AEICHR L CHEBRICHER L 72,

L. sakei HS- 1 PRO T O AR HAHBUTITE 5 % BEREZ ¥+ 21.25%. 7V 32— 21.0%.
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RITEEIFE T kgl LT 1lge Ly BRIEEIRE 2 3@EB N TIT- 72,

3. L. sakei HS- 1 #kD#RE B LV G &
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ZAEID TI0% IS5 X )RR L. ¥ VICL. sakei HS- 1AM ARE LT, FEITHZEIR
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PRSI KR L 720 IRICTTIEIRIS, —MWREE T Lz, 208, mIFEEZWD .
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5) FEWEF v XY
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O 5 FHIZOWT 5 il OFF AR TRl L 72,

7. EEHSDL. sakei HS- 1 DR
1) WARFEME o R

KB ABZ R ECHVENE T T VS Y v 7 SRR (KL T 7 ABKEHTR)
EHOCCTHEPIZT T V5 20 LA L7 EL MR L L7,

2) L. sakei HS- 1 ¥Rl %E FARAR 0 3%

MR A SERE L 7 T ¥ T2 #9110~ 40mg DR A A L TH ) . SRIEE G ISR B
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3) BB I OWE
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ERERHIUVEER
1. L. sakei HS-1#%DAXF LAF(ICH (T B FKEEHER
1) WEOEFRHA

L. sakei HS- 1 HkE H VT, AEF LA F2HE L, BEERIIBIT2MAEYOHEIIOW
THGET L7z ARF 27855 HMOpHZ L L LMK K S L KRG REOLT 2, 245
AT IZOWT 1 gh BRI EHIE LE 1R L,

1 BERXLFEEBDICHTI2ERRO#SE

L. sakei ERE(H) W /g
HS- 1 # I H 2HH 3HH 4HH 5HH
FLEET 40x10°  16x10°  42x10°  27x10°  33x10"
WX K vhi 50%10° 1.0x10° 24%10° N.D. N.D.
p HZAt 51 44 42 41 41

FLEEIA 10x10°  10x10°  20x10° 1x10°  20x10°
L) I ESPN 2l 50x10°  90x10°  50x10°  30x10°  10x10
p HZAL 5.1 50 43 41 40

L. sakei HS- 1 BRISIMIX OB AIZ AR 2 FHICE VAR BATVR S, #Rh ILBRRN O
BmE ICpHOR T A58 SNz T2 RIBWAHIIEEOIICHIL S h7z25 4 B#E
ThHEMMEN o7z —T ERIMX TIXBHEDOERKIZ < I S NpHIK T A5290
LN 0D, KGWEHIIFERES HH TH MR I NI,

AKROBRMZ LY, FLBE O & & D ICABROAWIZ X ) KIGREEOEFICREL 5 2
2bOEEZOND, RRORBHBIEATEHIC OV T TICHEShTwaa, ~
TUROFRESCHERE, Foh e, B E2IHT 28R s T s,

L. sakei HS- 1 MRRINXAERINIX & S 1CpHIZFEHE3 ~4 H H CpH4.1Z /R L THB H ., FslE
W B 2R 2 23512 EOpHIK T 2 /R E 2o 72,

REERIZBWTL. sakei HS- 1 BRIBINO B3 & F 1, L sakei HS-1 ¥k, Aik;#
R TRERTIAT o720 HROF L F 07 VITITERDINI D L L OFERE T
NTWaEH, ABHOMIMIZEEIA N kol 2O L XYL sakei HS-1 F% W
TR R 2 BE T B W, R & L. sakel HS- 1 ¥k % MR ISERINT 5 (615 2 ik CA W
BOBCERE R Z2WETE D LR ENT,
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2) L. sakei HS- 1 #RIZ & 2 77 AL OffERE

L. sakei HS- 1 BROWMX & MFMX DA F 2 FREL T, ThER) A5 ¥ FRICK
L, 10CT3EMRE L THTAREDOHEMZHR L7z MXESFEEOFLFZRIELL
OO, FERMXIZBNTEAADFAEIZE RN 5ANETWHET L. NEREH R
ALz Rz onz (K1),

HERMX AIX

0 om ok LT
LT TR
140 0000 EW

Cegani

1 L. sakei HS-1#%IC & 2 H A FEDIH

L. sakel HS- 1 BRI A EMAME TH D, FAREICLIZBRIIELZVE SRATVRE Y,
SO AFEIZ L BIBIRE, BEOANT O RIFREAVER L, FERS IR A %2 A LT
RLAZDDEEZOND, LD > TL sakei HS- 1 FRIZFLEE M A W s < M s he (3%
1), BOBRLBD LN LRI E2 5, I THGHE L 72 7LRRE 1 K ERIZLER W O W Rk
ME, FRRET LIV AEERZEXZHTHRH L 2b0EEZ OGN,

I EO T AF L, MBELILE DO TUNTHH S, L sakel HS-1HRIZ & B84
DEBEHRIEIR 72 EOEF 2 LA ATAEZMZ 5 2 Lk, BRI BkiET 5 b
T, WOTHMRHEDO—DOTHIHEEZTVD,

3) L. sakei HS- 1 RAVEMRICE K 1T T2

L. sakei HS-1 RDFEMAHBIFEOBRICB L IZTRBEL AL 720, HEF LT 2R

BELT, 2O IV BEARZIELZ (£2),
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K2 BHEXLTFOERT7I/BROSFE

L. sakei HS-1 ®k

7 WX A X
ThEF=r 34 29
Vv 24 24
LAFT ¥ 11 11
Tzl o=V 20 20
Fa v 12 12
= B 30 30
fvaqf v 19 19
AFF = 7 7
N v 28 28
TI= 87 87
VA I 18 18
Jany v 37 41
Ty UM 1,330 1,510
vy 30 29
A=V 23 23
T AT X VR 34 37
F)T VT 7y 4 4
VAF N.D. N.D.
KR 1,748 1,929
(mg/100 g)

ZORR, HH LS LHOT I BREAROZENKE Do 727200 RREOFIM X
27 3/ BROBINIFE IZED SN e o7,

L72h%5 T, S EO BIRCHIEN O RILZOMO 5 (B ZLER I O FEREACH
W) oAECEZbDLEEbND, 72 L sakel HS- 1 HREAKRZ Db D5~ A )V FikE 5
Zy WMEORGIRIREEZZLTCVDE L DEEZ BN,

2. L. sakei HS-1#kIC & 2 REFHEDEBERR

HRERBROREHIA AR HAHRF LT, RiHT S0 ) DB X OEEF v XY
DATEE . RNANVITHTBE I ko720 TORMEER 2R L7275 L sakel HS-1
WIMX S, EZINX & B L TRV EHEiZTE S N A 2R L7z, Biako X 512, L sakel
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HS- 1 BRIRIOAF MAZ B TR T I/ BE I EIEED ONah o 7205, BREiBOM LT
(ZAINX D5 20885 3l & 15726

Y= il
5

‘EITEDSY EBEXYAY

iﬁ j][] |Z ........... # 52:3 7][] |>__(
X2 L. sakei HS-1¥kICk 2 HREFEOEEERR

S5, BHTHE. BHTE ) 0. BEF v NV LR EVTNRD BAOIAMATE R
2720 BROMIZHFEITAETEFYNR Y, £72209 9 D RF XY TIEEKIREW
L OFAE S N BRI SEORIAIC X 5 TL sakei HS- 1 #0152 5 JAMK 2 XA & AS
BB EDRBENT,

3. L. sakei HS- 11D & 3 REHFFZOERHER
1) EEICX A EEOUH
WP PEFLIR A 2 & O RO MBI T IC O w T, T TGN S hTw s Y,
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4IalE. L. sakei HS-1 FRIC X 2 56REHF 32 2 VW 72 BB & T\ BB OB EH ., 4
IS 2T v — M ERAR . TV — M (oA 2 72) (AW L)
ERASINIDDZYEELIZEA YV ML, FRISRAD o 7cb 022 b L & LTHE
L7z

AR XY DALY L ABIIEF v XY EEX TII4AH 4 4. T v RYEA
XTlZl6zh 6 At bz, FORBEZX 3 IR L.

EEFTIANYEX EXrRYK
29%

BREL: O &bl
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XPHRIX & LR L TR v XY X TIE, WFE SN L&z L72HBRE 0BG EH 5
Nizo MBXIZBWTHWEDRASLNTA, ZNEF ¥ XY OEWMHER S OB L EZ 5
N5o L sakel HS- 1 #RIASINC X 0 ¥ 3£ 0 Wpidhiffe |2 X 2 @l 2 b T & 5 2 L AaVRIg
Iz,

2) BEIZLAEKEOLH)

REDZEENIOWTIHF v XY X144 6 %4, FEREF v XY X164 74 & ) AR)nE %
72 BRE OE AN 3 HMOFREFH D HEEHREO 3 HEOKREFEME X ) E A
CHAEBROFEELZHE T, RBR I L OREETFHEZRD, MRERAITRLZL DI,
BB X D AREORRIFEDIE S D X AR E WA IR X & Thik L THBEF v RV EALXIE,
HREOWAHE G SN2 REOWDHIL, FBLEDRELEDY DL bDEERT
Wb,

3) 5D L. sakei HS- 1 #ROHiH

FEWEF v XY AR OHERE 12OV TRIEZ AT WILRN OMI 217 5 720 L. sakel HS- 1
BRI OFLIEH & 872 D 10~15C T KA 2 s 2 D72 dBCPHHIZ T12C OIS
BETHEONAMEDO I 0= —%L. sakel HS-1TH S LIEL. MBOH%ZE L7z,

AU HALEOm 2% & CNHEIEPGRER > 5. A S FHMNIEL, Fhishs 2
ERWISNE ENTW B Y ZORIKICOVTRIISNE Lo T kD57,

ARMEET T UL PR 16 A 1AM AR SR P ZLBR IR L. sakei HS-1 #%10°/g DL Lo Bl
B L7z

KRR THRIB SN o 2 2RIV TIE, ABEIE SN T HERRZLZICOED
LIMIEARREL o7z 720 TOBARZI0C THICEERZ LR BrAKL2wao=
—IZ10°LL BB L 720 CHIZEBBOMBILZY Y —L ORI LTV EZT R A
VAT Y B EBREISECREA | ¢ MEENAEROMG0H 2 5Nz,

FLERHWCBI L Ci&, L. gasseri B X L. casei’s & O 80 353 5 R0 s P A 2 1 B0 %) S
AHE SR TWSEY 7, RBFZEICB T L sakei HS- 1 RO EOHIR & O E AT 5
N2 enn, [AEOMEIIHEEIN L,

4. REHEOSHOFH

RIS REIBRKEE L T, WO THABIEH IV BRETANLNL L)1 210, &
RRFLENRZI LN EDEMHDO—DOTH S,

REBOYRZE THLHEHF Yy XY OBEEH LY, —HOBRNENLMETLIEHI LD
7 v = MAEDPE SNz, SRS IREE L2 1T HOEIE100gh RINICE 0o 72720
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LlbNTze CORZRRT D722, FEHEHRIIRON) L—2 3 Ve fi/ltb 2%
Z TGS S 17 o 720

EBIH L0, =R MRI< 7 ~13%. WREEA MY ¥4 7) @i v
WA (T ITHRANA ZORIEMAE) 3~5%EH 2o THEBIZIZTET HERNIIIEEF
T ARVICHZ 2 LI ICRAE L. ROZLE 728252 LI2L > T R OEE~ORIGHS
TEZOTEAEVNRLEEZTVD, IS 3FHICOWTOEET v 7 — TR~ DhFA4
W EDMRACHRIEON TS (F— KB T, LEBIEFOFE, IHFIZ~
7 A% 7z L sakei E AR G-12 & 2 BUlBSVE 0 R A Ar 1k % e 2R L IR GR A R A 15
TWh, Gtk ALY Y TVERCTREBTFRON) -2 3 Y I2EE b 728, BEED
BRI & B AWM I O WA E 0 — 2 & L CREEN T, 72 HEke 2 ¥ KXY v 2
RO AROEM L LTREL DS, B EONE - L RIERIIHOIWEE R
TWwab,
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1. L sakei HS-1HRICX B2 FEF 2 F OFBIC BV CTARREITHERL» L AEFTER L. BV
PR EOOSHERE S 7z FLERT N & LI pHO AL TR b Fze T 72, HEENUICKE R
MM LA, BEAHBHICEIMIETE 2 olze THIFERL72ARRIC X 2pHKT &,
AW X > TRIBWEESHH SN2 ZE 205N 5, —Ti, HERMO%EIC S pHIKT 2
PE9 A5, RWOBEMIX &Y bR REIIHIE R S ko 720

2. L sakel HS- 1 HRIZAERMAMATH ). AMROAEERT D720, WHITHMRA %
(IR TH D, L sakel HS- 1 HRIBNMRXOHFEF 2 FRERICBNCTRI T ADORELEZRD %
o7z

3. L. sakei HS- 1 WRIZ X % FEREEF3E 4 50 & W EBERBR A AT o 7245 R, AR L 7%
B BRI B O L LR EOM 572 SI2B W TRV ERIG 2 1572,

4. FEEEF v XY OBARBICLY PHEUERLEREOLBICOWT, DEORR LR,
1) BAEZFIEFMOERE T F v XV EAYF & K L CHEEIWE L7z L ollEH»% {55
n7z,

2) BEZIZBREOLEHL, HEEF v RXVEEF O AN, HAHT L B L CTREIE TR
PER % R L7z

3) BEFIZOWTEMDOAERFAEII DV THRNFER. RN 72164142 1 SRR A
B (88%) Shiz.

5. BEEEEZY T FEECTHEIOTiER X 510, BEHEICN)T—-Yarvzdgbllt



56 FIRFERTRFERE 495 (KEBCRI)

EE R PRI v XY 2 T 3 ZMMEL 72, 4%, BBRBROWHE - TXoO
PR & IR ORMRASPFTE T EZE R, BEPTh L,

FEREET R E BRI 7 & M AEMBRIC T W72 72 & T LR R REARBUA R A
BEHOPIE % 5 CIZFEOERIZ O, S BILH L LT ¥,
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