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1. By

IR TR AR & L CRIERATE < ORI TS Y, ZAUTHBEE OARET 5
AHEIRIC LD pH DX &, [T 2 ) ITRESNDHEWE (N7 T ) AT r) OFRIERICX
0. BT ODAEEMEMORE LI L LD T80 THL 29, FRIRT V7 HUSN O A R
T AT USRI 2 T, SR ISR R D EE STV D 2 E BB TN DY,
Z AU B S N 70 A B SR 2 2 R R IR AT 2 T2 O DR DRI L SR D725 9 49,
INETHHL DN T VU AL ARERDPEFIERER O ABE ST E 2y, N M Az
WTEREIRE VD720, 2D, AE N M A& LEMTETT (FIRD O as2i T, 8
HCHIR S 2 B H B R DA FHIRME 2 A LT, BT ) A7 BENWZ & TH LR
% Listeria monocytogenes OIENEHIHIEIFIEDBIFE D ENIA TRO TN D Z &6 | [FEFIC
FRINT T VAL AAFERD AT ) —=0 7 bbb THEM LT,

2. BEME

2003 4E 3 H 3 HA 5 3 A 16 HOMIM, < M FAEA A HITHTEL., N 7 EFToa&Tiss
FOER THRIE STV SR i 2 BE L7 R 1) BUARDIERITAFRTFITATV, RIEFITA B
T LR TSIV T 21T o 72, 10 g DRRIEE 90 g DZERIKIZ THANEE. THORIBA
Compact Ion Meter C-122 Na+| F X0 &R ISFET pH 5+ KS723) ZHW T, HEREZR LW
(Z pH ZIE Lz, BARDO—RRAEREL - RGBT RIE IS L O Y %o o — Vigks it 2
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AL, TR afae) O [CHEIL L TR L7e, FURRBE DR HEITIE 1% REE I V2 D LN
BCP ZERF A HIV e,

2 u =—JIRZ JTlRIGERE 50 #Ra /0, 77 LYl L 2 18R, TSI+ LIM ks KOV IMVIC
B A SN L7, 9D 25 BRIZOUVWT api20E (HARE A A RV =—) 2l L CEREDIREZTTo 72,

FLBRE 200 BRZE T 0 Z DOERTE, 20 =—TRIRE LU T ARAIC KL DB\ T 50 &
Z@K L, apib0CH (AAEA A R 2—) ZHWTHIRRER 21T, BROIREZIT 72,

FARFLIE 5 ml % 100°C, 10 EL, SBEEREM LIZ AT Ly 9% 2 & itk
HOSHEZATV, WREREB LT 7 — U F A B0 T EORMEHh 21T 72 7,

7T T AEPEMET Agar well 15 92 Ko THRE L7z, MRS #RIREEHIT 24 RFHETEHERGE L
7o HAR T OREEE B 20 pl % | Lactobacillus plantarum ATCC8014 % 721X Listeria monocytogenes
ATCC43256 Hi&il %z & b COIRIR LIZEERETER D 7 2/ U 3E L, 30°CT 24 FEfIR %
OFIEMTERRREZFE LTz, FHEEIZOVTEH NB BilllC T 24 REfEIER#% O B % AV ClREED
R AT o7,

Lactococcus lactis ssp. lactis D/EFES 530 TV A2 A3 A 2 o THAREMEREWEEZ D
AToTe8, 70 FE 4 R OIIEVLER 33 D e O v 77— K AR 2 R0
TORETEIT 572, S DITBEROTA 2> AT A 2 v ZREEEIG T (nisA,nisZ) OHFHRLS 910 %
T T T A ~—iXit 247V, KOD polymerase (2T PCR iz 1T-o7-, ZHZ#H7H DNA & LT
Big-dye terminater {£(Z T direct sequencing #1795 Z & C., HIEASNOMEEEZIT -T2,

®1 BR-WEHEX

A A 17 i TENE
20034 3H 3H o EHi—HREHBEZE R >N FAEN A1 B8 (FEE, ZK)
A0 N AT R AR TH AT A DYE
4148 ~ A i PRERILLE - W 47 BE &
16H /A ifi gk $il
16H A - FU EEEEE- S <l BE (kg ZK)
3. UNERER

1) BFSEHEEERLAL OWEE

LN ATHNTIE N 7 DEE] (cole leaf) . [7/NEF A | (small eggplant) | [FRE)SF v | (cutted
cabbage). [ 7% =] (shallots) 3L [#2ffyN4~ 1] (small onion) ZJFEIE T2, 5FEfH
DR FERBER DB DT CHRGE SV TN, A~ A TN T EETZZEON §F 37 b BICOW TR
iz17>7= (Table 2), HEEEIX 0.4%HIEDHDMNZD, T AIEITHIREN 1%L EOHLOR%
<, X RFEGIRED 0.5%LL ECh o7, pHIE 3 FHEDH O LHHAHED S O F THix &
. ZIUTRGEBPE CORBERVDENEK L TS bDLEX b, —BeiliEE (APC)
1% 4-8 log CFU/g B LIRS AL TEY, TOKRKHDTAMRE (LAB) Tholz, £72 LABN%
WRIRIZ E pH 23 T3> TW DA R a7z, KIGERE (Coliform) 1% 2-5log CFU/g 5 TH Y |
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APC 5\ NE LAB # & B2 BRI A 72 o 7o, RIGERRIE RO W EME TH Y . BRI
5 log CFU/g I BB L TWE Z E BB L RN 119 75 ARRVER & i 5 & KRBT 359
s SOV 7 U A3 ST DR MEMEN 2 E BN TN D Z 20D, ILERE OBGIRIZ X -
TH KGRI I S 2o Te r— AR Do T b D EBE X BT,

Table 2. pH, salt concentration and the number
of bacteria.
. Bacteria (Log CFU/g)
Sample  pH  Salt (%) 4 b oliform  LAB
3.7 0.34 6.6 3.0 6.9
4.0 0.30 7.3 2.3 7.3
4.0 0.34 7.5 2.5 7.1
4.2 0.94 7.7 2.4 7.4
cole leaf 4.3 0.30 8.1 3.4 8.0
4.3 0.33 7.8 5.1 7.9
4.9 0.32 7.1 2.3 7.7
5.0 0.27 7.9 2.3 7.8
5.3 0.39 7.8 3.9 7.7
6.1 0.42 4.4 3.4 5.1
3.4 1.00 8.0 5.0 7.8
3.6 0.94 7.4 3.7 7.3
3.9 1.40 4.8 2.3 5.0
3.9 2.60 6.3 2.5 6.1
small 4.0 1.90 7.4 2.3 7.2
eggplant 4.5 0.80 6.7 3.6 6.2
5.5 1.90 5.0 2.3 4.3
6.2 1.20 7.8 5.0 7.7
6.5 2.90 5.4 4.0 4.8
7.0 2.10 7.4 2.3 6.0
3.8 0.37 8.0 2.3 8.1
4.1 0.43 7.5 2.3 6.9
4.3 0.36 6.8 4.8 7.1
5.5 0.35 7.8 4.3 8.0
cutted
5.9 0.41 7.5 2.9 7.5
cabbage
6.0 0.49 7.1 2.3 8.9
6.3 0.36 5.9 2.4 6.2
6.4 0.27 7.9 4.5 7.8
6.4 0.38 6.4 4.5 6.1
3.5 0.35 5.5 3.1 4.8
4.0 0.43 7.3 2.3 7.0
shallots ¢ 0.30 7.3 2.3 7.5
6.6 1.35 5.6 2.3 5.2
3.2 0.65 6.5 2.3 6.4
Small 3.7 1.10 4.7 2.3 4.7
onion 5.0 0.85 7.8 2.3 7.9
6.3 0.54 7.7 2.3 7.5

APC: Aerobic plate counts, LAB: Lactic acid bacteria
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Fig. 1. Heat trerance and
protease sensitivity of nisin
C: Control, N: Heat treated, P: Protease

treatment.
1: nisin producing strain, 2:nisinZ
producing strain, 3: NFRI7426,

Fig 2. PCR results of nisA gene
1: nisin producing strain, 2:nisinZ
producing strain, 3: NFRI7426,

Fig. 3. Antibiotic production
of bacillus subtil/is NFR18390,
Miyagino and Marberg168 strains
Upper: Lactobacillus plantarum, Lower:

Listeria monocytogenes



2) SyHERIE OIRIE

SRR DRIERE R4 Table 3 (2R L7z, 47BiE S AV RIGERREZE RO FE MR & L Tmbivd
Citrobacter, Enterobacter, Klebsiella, Proteus, Providencia J&T& V) | FEEJGYLFRIER & L CHW
LD KB (Escherichia coll) <CHOIRIFMERGNARE M S 1172 o 7o, FEEIZ W TIE
Lactobacillus )4 C OFEOKKI G 3BE S 4., Lactococcus, Leuconostoc % %\ X Pediococcus
rEUBIEbH o7, TNHIIWTN S HADE SRR D LAl b L —E L T
7= B, —RICEFSEENCIBN TR, SRV LI THEE M E DB Enterococcus, Leuconostoc,
Pediococcus D3HHL L, FEEOERIZLE Lplantrum <° L brevis, Le.lactis DMESSF 27242 &
DFIHITND 19, FHAHIIZ B\ T2 OREARIEDIEM MOE SN TN Z L6, HRIE
P OHBEN I CE b D LB Z b,

Table 3. Identified Gram negative and lactoacidic bacteria

Sample Gram negative bacteria Lactic acid bacteria
Citrobacter freundii Lactobacillus coprophilus
Klebsiella oxytoca Lactobacillus curvatus
Proteus vulgaris Lactobacillus fermentum
cole leaf Lactobacillus pentosus
Lactobacillus plantarum
Leuconostoc mesenteroides
Pediococcus pentosaceus
K]ebsw]]at preumoniae Lactobacillus acidophilus
pneumoniae
Providencia rettgeri Lactobacillus brevis
Lactobacillus coprophilus
small Lactobacillus delbrueckii
eggplant ssp. delbrueckii
Lactobacillus pentosus
Lactobacillus plantarum
Lactococcus lactis ssp. lactis
Leuconostoc lactis
Citrobacter youngae Lactobacillus plantarum
cutted Enterobacter amnigenus Leuconostoc citreum
cabbage Enterobacter cloacae Leuconostoc mesenteroides
Klebsiella oxytoca Pediococcus pentosaceus
Citrobacter freundii Lactobacillus acidophilus
Citrobacter youngae Lactobacillus pentosus
shallots K]ebswl]at pneumoniae Lactobacillus plantarum
pneumoniae
Providencia alcalifaciens Lactococcus lactis ssp. lactis
Leuconostoc mesenteroides
Enterobacter cloacae Lactobacillus curvatus
Klebsiella pneumoniae Lactobacillus delbrueckii
pneumoniae ssp. delbruekii
Small Providensia rettgeri Lactobacillus pentosus
onion Lactobacillus plantarum

Lactococcus lactis ssp. lactis
Leuconostoc mesenteroides
Pediococcus pentosaceus
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3) NI TV A A REFLIREE ORI

FLERE 200 BRI D 3RO Y T U AL R GHES L, O B 2RIER—D b D TH -T2, 7
ZIEWHREE (NFRI7426) 35 L OV < 2 FEMHKRER (NFRIT427) (13300 h Lactococeus lactis
ssp. lactis L [FIFE SHL, Wb T A ¥ UHEBR T nisA & 100% DR Z R 386 T2 REF L
TW= (Fig. 2), ZIVHDENEFET DIMEWE « 7' a7 7 — VB OPiEWE X Lplantarum O
72 TR FEEFIKE T D Listeria monocytogenes |2k L CHIEF L7 (Fig. 1),

4) RS AR PE MR BB DR MERTA

MBI TR RE & FFD 7T A 2 COFBEORIKN DB S Tz, 56, T AEWH
bof SV Bacillus subtilis (NFRI8390) 1%, 7 7—EBB IO mnT 7 —BAENELZFD,
ARVEAEPEMRRER T H D GSP it - CHARDINE I S FALIOEREZ R LTI, 77— 2 A
TNLAARORELE & 87n > T e, AAOMTEGEI I ST 0 EHMEPkR & 570 0 | NFRIS390 £k
I& Listeria monocytogenes D74 53 JRIF KGR O157:HT £, Salmonella Enteritidis (Z%f L C
SEER R OB ZEET 5 Z LR S vie (Fig. 3), Bacillus licheniformis 3 & O
Bacillus subtilis O—IINY N7 o aAEL 1V, £72bH SO B subtilis 13"Bacterial
Lysozyme"%#EREST D Z ENHIBILTWD B, LvL, INBIFNnThbFeE LTT T ABMEIC
XU CHEERZ R IWE TH L Z L0 b, ARRII T O LSO iEEE 2 EFE L T D
AREME D &5,

4 iR

NN LAOESFERER AT HADZ N L T 25 LI TH Y | HIRRGE - il L T 5 BE6RD
Bin. LS. FEEENELVREED b0 b BT A TN D, FD75, REHTLE S EE OB —(b A
< LT TVRN O EE 2 D SEAMENO SRS LT ST s b0 L ELBIE,
Lin LA, BRROFFBHI Ls & ORI C RO SR CHRIBEA L AUUE b s
b LCFAMEORE NS = LA CE I o, SESBESII Y 7 ) 4 AT Rk
DFATANIRIIWE & LSRG 5 L5 2 BB, FERRIICE LTI kAL
DEBIVH T D, 18, AEORED TV TIE 2004 FFEEE (AR DHENT
EINTND,

KA % ERT BT 0 NN, R AT TR0 L OE s
S ORER AL R L LT 5,
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Summary

The lightly fermented vegetables sold in Hanoi city were collected in March 2003. Salt
concentrations, pH and micro flora of 5 kinds of 37 samples were analyzed. The salt
concentrations tend to be lower than that of Japanese lightly fermented vegetables and some
samples did not ferment enough to increase the acidity. The aerobic plate count varied
between 5 to 8 log CFU/g. Most of them were lactic acid bacteria (LAB), including
Lactobacillus, Leuconostoc, Lactococcus and Pediococcus. Two to five log CFU/g of coliform
bacteria also detected; all of identified strains were same as known natural flora on fresh
vegetables however. Bacteriocin producing strains effective for Listeria monocytogenes were
screened. Three of nisin producing Lactococcus lactice spp. lactis strains were isolated from
200 LABs. The DNA sequences of nisA gene (structural gene of nisin A) were completely same
as that of reported ones. One polyglutamic acid producing bacillus subtilis strain was also
isolated for the candidate of an antibiotic producing strains against Listeria monocytogenes or

other Gram negative bacteria.
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