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Summary

This study was carried out to investigate the depletion of nitrite
during incubation of lactic acid bacteria isolated from commercial kimchi.
These bacteria were incubated into Lactobacilli MRS broth at 15C and
25C. Among 12 strains of lactic acid bacteria isolated from Baechu
kimchi(pH 4.0), 8 were identified as Lactobacillus plantarum, 2 as
Lactobacillus casei subsp. pseudoplantarum, 1 as Lactobacillus sake and
1 as Lactobacillus brevis. Among 6 strains of lactic acid bacteria isolated
from Chongkak-kimchi(pH 4.5), 1 isolates were identified as L. plantarum,
4 as Lactobacillus confusus and 1 as Leuconostoc mesenteroides subsp.
mesenteroides. Among 15 strains of lactic acid bacteria isolated from
Kaktugi(pH 4.0), 2 isolates were identified as L. plantarum, 4 as L.
casel subsp. pseudo plantarum, 4 as Lactobacillus coryniformis subsp.
torquens, 5 as L. brevis. Among 23 strains of lactic acid bacteria
isolated from Pa-kimchi(pH 4.1), 22 strains were identified as L.
plantarum, 1 as L. sake. The ability of these isolates to deplete nitrite
during growth at 15 and 25C in MRS broth containing 100xg/mé of
nitrite was examined. L. brevis depleted 74.9~91.3% of nitrite in the
model system for 2 days of growth at 15C. L. coryniformis subsp.
torquens, L. plantarum, L. sake, and L. casei subsp. pseudoplantarum
depleted 82.8~92.1%, 77.8~93.7%, 825~83.5%, and 71.9~85.6% of
nitrite(100xg/ml) for 3 days of growth at 15C. L. mesenteroides subsp.
mesenteroides and L. confusus depleted than 95% and 50.2~56.8% and



of nitrite for 7 days of growth at 15C. All lactic acid bacteria required
induction periods for adapting to nitrite and was remarkably depleted
nitrite after 1 day of growth at 15C, with the exception of L. brevis.
All lactic acid bacteria did not required those periods and showed the
high effect of depletion at 25C. L. plantarum, L. casei subsp.
pseudoplantarum, L. sake, L. coryniformis subsp. torquens and L. brevis
depleted 90% of nitrite for 1 day of growth at 25C. L. mesenteroides
subsp. mesenteroides and L. confusus depleted 98.19% and 70.1~73.0%

of nitrite for 3 days of growth at 25TC.
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, 5% AL EE 44 bE2A "du(x, 1991).

= delA dvk(Stamer 5, 1971). fabate] 2o wE FAH WHIE W
H e 2% Leuconostoc 2 &7 stal 7|EFS] Akt FAasteE 4
ol Adrk(el &, 1992).

fFobte @y Zd 2" &9 Za(Gilliland, 1989), {38l tish skt
(o] &, 1996; ¥ &, 1997), Al MEH AEo I+ &4 (Sasaki 7,
1985), dEdWo]l @ yp(o]9} B 1999; £ 5, 1998; Thyagaraja®} Hosono,
1992), &<+ 54 (Friend®} Shahani, 1984) o] & Aoz <elA Qi

E 5o AW Ao 24 T U AFEHARTEH BAEHARY ASS

(

ZZIA7]+= p-glucuronidase, nitroreductase, azoreductase 59 Lactobacillus
acidophilusE 77202 FFstH ol& 49 &4do] Aetdrt= Hart
A2 (Goldin¥} Gorbach, 1984; ©] &, 1996), W& foll A #2138t Leuconostoc

d

i

4 4 StreptococcusZ 50l EAWol &4l N-nitrosodiethylamine
(NDEA)O tiste] 73t dsddo]l &€48 7Hx 3 9 thHosono &, 1990a).
of Fallaase] A o 3¢ 9
gtEolHo]l FA So] HauEo] o (Goldin®} Gorbach, 1984; Hosono
2 325 TaAZl “Dadih”<} “Idly” =5
B g Akl ok 39k 9 dEAwio] &4 Tl dig d7F A

&) =] 1 tH(Hosono %, 1989, 1990b; Thyagaraja®t Hosono, 1992). =ujj <]

e AA FAkrd 9 AFTE FHEEA fFAke] oE] wdEA
N-nitrosamine®] =22l of@Aitd o] 4~A, gEAH] B aF e A
ot 9 W xAdr]Es Fol dsk Al gk AdF7F o] FojXa )



(o] ¢} Bk 2000a, 2000b; <., 1997).

Heg EAAEL A 5, 1999; Tannenbaum¥ Young, 1980). ©] 3] &

e A2 AFAA A gF FRHEHA AARAE 5, 1999), 571
FAEe FvEd, MAA, Clostridium botulinum® 594 55 9
st H7MEZA vk AFESAl H W (Gray &, 1981; Sofos &, 1979) &4
gek oA obwly Aftete] AEe wodEAd UERA FES
skl = sk (Mirvish, 1970), 44 & ol AFAsA =¥ FAF

(methemoglobinemia) & 7% T 5S d4o7]¢ Aoz d#A dvi(Alan

o

5, 1998). AX¥ & <+ N-nitrosamine A 7}sA o2 Qlste] AXLE F
nitrite®} N-nitrosamine =47 #g AFEo] Wo] Je=d, A4S ¥
ARl A DA S Fasiy ofdadd e A SAHE + v s
W oldAd S H7EeklS Wl Wl =4 N-nitrosamine A/do] 7}s st
st TH(A, 1982). whebA]l F X9} N-nitrosamine¥}to] A #AE= ALY §l
A s s 19l olsketar sk, 1995).

AFEol A opdAd e Ve F2 S7beE AEE obdtge] &

20
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kl

Hoz #AAS ER e, ol pH, &% 2 A #AAS ] of A4k
o) =7t i Basigiy ae]a A5 opHakd o] Alstel #Hg-
of &éte] AAH7IE srtar sl ot SHAEHA sl vk flv(Nordin,
1969; Sofos %, 1979). Dodds®} Collins-Thompson(1984)2 Akt S5
o Al o HAFA ] A B2 V| E goha sk, Akl ofs) A
H = Aol ofsto] obdEAbdd o] shetH A7F FURRE Alolekal shlal, W

S GAFEo] ofAAA S A~AT 4 9= F A nitrite reductase
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kY

I Gram<FAd ol U] A A =} AY

Bt
==
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%l L. mesenteroides?} %ol WAsto] 4k 2AF 5o {714k CEE,
CO: & TAANA =719 8PS F=8taL F oo Streptococcuss: 3t
Pediococcus4ro]l <F3F FA8 & g g7]o| 7FA Lactobacillus%: 0] <473
sHA A8y, E3] A4 & Z (homofermentative)$l L. plantarum©] -FAF

S UF st ZadrizbA AAstoh(x, 1991, Stamer 5, 1971). 1€
U o] 5(1992)2] ATl A= Lactobacillus%2 A W a7|7HE B3] ¥

TES Ueh 2o Ao wel 25 fFAskes 4ol vkl st
Ao HEAZ AR} F& EE a2oA BagAzl Ao #HoIs=

a2 T, 1989; ¥ 5, 1990). fratete] &&kof we

!
AlA WHElE B 3o L o|M Leuconostocd: S F7Vskal 7|

th(e] =, 1992).

13 1B AA VABLA AT F @Y ATe el $H
o AAS F FLE A A AR 243%9 BHAE B4 AT

78x10%g°1 931, L. mesenteroides, S. faecalis, L. plantarum, L. brevis
& A% vk A ASHE Aol 3 5196002 THA S FA T
Aok 50T 71 AldS ®EElste sAS 23 Achromobacter,
}3A

oA Fo] WA= FAt

Ol

Flavobacterium, Pseudomonas®So]ithal H a1

i

L. plantarum®} L. mesenteroidest= A& 2

ToRA A E Bo] WAHY, T TEA

>

J maltose®} sucroser= %

WG SHA T lactose & W E A ghth(Sneath -5, 1936). Tilbury(1975)=

AFEH4Y cane juiceol Al Bo] AEHE L mesenteroidesS 5433t}

o] & & AdEo] Agr] o ke AEA5%We)ANA 2z A}
g o2 #E5IdE SolsA A EAR dextrans AAs=d], o= ol
%]

oA Eiure] dumoz WEss] fIstel el Hge
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Clostridium botulinum® %3

AZFHGray 5, 1981; Sofos %, 1979).
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o, vl A 19909t = 5F A US.

o] o
=

J
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-
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7‘\_:]'_)\

1o

o

}-&5) o
Department of Agriculture, USDA)ol 2]

)A
oH
XN

s
o

WE
ol
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el

R
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kv
=

Al 2
2]

1970 th ol A

2}t ol

o

-
-

17k 3 glom, 1 A}
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L3

]

AR A0

A= wA = A

T

[}

Qo

o] AFgE il dtH(Cassens, 1995).

2 HdJ 156ppm

of A}
o

1+
=~

=
w

ol

°

HjE

oba
120ppm ©]

-
1

0.05g/kg, ™

= 1
T

Gl
=4

ol %

=1
=

=
T

0.07g/kg, o1& 2AA]
A& 0.005g/kg o2 A= L et

3L O
™ O

F7he3

Al
A

o)
o
oo

gol HAHolmz A
1998). ol A o}

=4
O,

A} - (methemoglobinemia)

24 A tH(Alan

J

8

o)

tol pH 344 YE=3}

0 AN 99 pHAE 1~4 Aelulel A e e
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3o (Mirvish, 1970). 28]a 4 A
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DA 52 g st AAHAEAT(E 5, 1999; Tannenbaum¥ Young,
1980). ek HAAardde] ofditd o w o) Aitd S e pHollA = o
oAux] Fom, FoE ofddE Eo oo AdGo R HA Abstd
t}(Cassens, 1995).

Ak, obdAtd B N-nitroso 3HehEe] & AH TS A &7 o9

t}. 19811 National Academy Science® <o o]t of&d 4t
87%7F AMiFrollA FelEvhal skR=d], ol A HIE e ARGl st
FHFS etk Yy A Tl Y dAke S 362~3,015me/ke
o2 Hit 1498mg/kgol L, = 273~5141mg/kg o2 Hit 1,551mg/kgolth
(8 5, 1999). o]l %= 27} A A= FAoA T Fd ToRENF
A4 AsHE S Al F 3 th(Cassens, 1995).

FAO/WHO®| 93] dAH dd 43 38 =F(Acceptable Daily Intakes,
ADDE WxEA 60kg AAdd dhste] NO3 220mg¥ NO: 8mgeo]th
(Schuddeboom, 1993). Cornee %(1992)2 X gt~ 2 g oA A4y, ofA
2+, N-nitrosodimethylamine(NDMA)o| W3] FHXE LxsA=d s
F 199 Har 1Y dabd AFAHFS 12lmg o2 A4 A Aol A 85%, A 2
Al FRFolA 5%, F7F AFANA 5% stdon, sk 1907 Ht ofF
2 AFHES 1.88mglo =z A AoA 43%, AUASFAA 28%, =FolA
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16% = YERsthaL sF it

Lopez(1981)+= bologna AAIAoA  &EEld fFAts HEs JF3x4d

bologna ZAlAJel A opditedo]l HaE S sl =d obdAd Aol 30%

© Ak ZFgell 93k Aolgk st Dodds®t Collins-Thompson(1934)-
oy AAAERZFYH RAEES EEstded o] FAldES S/HolA of
Aard el A ol 7o, 53] 579 starter culture® AH8¥

Lactobacillus plantarum©] o}&AALA A7 % 0] =gkt} o] A Foa] A=F
oA &AA 7EE T 7HARE, Akt olste] A E = frAkel o s)
of oAkl slety 4~AVE FUFeE Aolgta sk, W {4kt

old AL A~2AT 4 A& & nitrite reductases A~F-3HTha 3T

o
o)

f|rt

¥

e
4

Harada®} Yamada(1979)<= v¥|®H YA v A=< Rhizopus oryzae, |+

|

Q1 Streptococcus cremoris®t &% Saccharomyces rouxiis ©|-&3lo Y
22 3}gE¢ NDMA, NDEA 2 NDPA 55 Eajr2 A
o, Ztzhe] m A E-L 80%, 70% ¥l 50%<¢] NDPAE EajA 7tk &%)
th A% Aol A Harada(1980)% nitrosamine $-f B Aol A o v]ul <k

grojol wlshe] w7

A

dlo
o
o

B

ol

*R

KeX
=

ot

71 0] nitrosamine B &G WX ZHE A& 3
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ol bl skt

(1997 = fElvtel el EEAE)] AR A FAE S EeElste] by
FoAell A HFsked AFE = 250pg/me] bR S 2ANTIE THE
Al st =d|, L. sake, L. mesenteroides, L. plantarum 57 <%7} 4
Sholl whe} obdabed A7E mIk AR, wix e pH7E Yobzlel wel of
Arrd AAE w3 FUFH L 83l

ol ¢} ¥H2000b)> W& FA|F 2 starterZ Al&7Fse fFAHTS AR
B EElste] ofFAtd e HFE LTt 200ug/m7F HEE v Ul A 9F A

2 RSO ST Aol obang A% ALY, Ped

il

FATS L. plantarum®} L. lactis ssp. lactis= v AW ol A 2] oA A A
TolAl 9220~94.94%01 o, EFoll FAbdS H7heh 451
o GA Aol FAES HIES ATt ofHAMY AAE] oF 20% AR =

oz |

fabatel ol obA Ak a elejel o} kg

A
Wol P l=d o= ofdAddS waEA HAdsAY WA U= =

2
ftlo

2 28357 uidolgtn B JtHGrayet Dugan, 1975). Phenold 3%

2o

5 FEE YEZAW AAFAA BaAT, o 5(1997)2] WA Fe
Fakstd ool A AAAE el #gk A7, Normington 5(1986)°] &=
Q. Skl A Eg 3 3-hydroxy-2-pyranone®] o}@AAtAS Hejdozn UE
243} &S gAg T Bagk AT, o 5(1994)9 H2k FEEC] of4

g ZalFgol] B3 AF Fo] vk Maillard ¥4 E < melanoidin
of "] 7|Qle ofHAkd AAe #E RuEE 1 5(1988)9]
Glucose-oF7| =44l Maillard WH-&-A 3 & 9] of A4 AAAGo #e AT,
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Kato 5(1987)9] H]F2A14 melanoidined] 23t YEZ AR O] A Ao 3
g AT, A 5(1990)] Ttexded mE EerE FEE obdAlYd A7
2o e AG7F At} o] % a-tocopherol, sulfur dioxide & E3F
ol @Ak AAZE7E ascorbic acidl A€} o] ARGl oJsto] nitric
oxide(NO)= Zaj¥tti Hiusi e 2o Hol o559 opbdike] 47

7% A Aolgls Rk th(Kawabata &, 1974; 7 5, 1988).

Jo

N
4
o,

o
>
ke
1o,
ol\
1>
o
19
N
ot

t}= AFAS Bogdanov 5(1975)¢) ¢ &l
A AS BT 2= L bulgaricus® A ¥EH 2] peptidoglycane] &%

BAS oAstE AL BHASUL, EF Lactobacilli®) AEHe] 07

o,
N
=
ol
ol
0
rlr
>
>
i1t
=
UL
=
o
o,
=

dstozy ot W FdEAwoe]l 8-S X =d, Akt F L acidophilus

g EPSHE AAES FTAOE HANA o5 Hhe Fyo) Astdn

A4S st WA RS st FAAES ste Aom deA e,
E3] fAF e A9 A S 7F3AA Macrophaget lymphocyte?] A&
A SHAAZIG(Ayebo 5, 1981; Fernandes®} Shahani, 1990; Kato %5,
1981; Perdigon 5, 1986). Bogdanov & (1975)° ¢]3tod vtsl % Lactobacilli
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o] AlxEY FAI A peptidoglycan< muramyl peptide® T4 %ol U
=1t ©] muramyl dipeptide®} = FEAE= A EA FA WA #Hojdlr}
3 At Friend9} Shahani(1984)= Lactobacilli®]l 55 w59 o] &5
2 g3 frteES gddadrt dvta 9+, L. acidophilus, L.
bulgaricus, L. casei 53 ©] #F59 WEFEELS sarcoma 180 A E <}
Ehrlich carcinoma 57X %5 2] g micedl X TIAXEES] FT24S &34
o oAstden WHrles FAANH T Bty 2Elan Akt
nitrosamine & M %3 W AWl o] tiste] AAEHE Ho|=t
(Bodana®} Rao, 1990; Hosono &, 1986; Hosono %, 1990a; Hosoda %,
1992; o)<} A|, 1996; Thyagaraja®} Hosono, 1992), Hosono(1990a) &< 2
EfolA 283k L paramesenteroides, S. lactis subsp. diacetylactis 5 2]

frabt 5ol NDEA 5 ofg] Eddel=d ds JAasd7t las B

]
EFEEANA FY3 2E&S st= AT HF7FEQ probiotics® o] ARt}
(Friend®} Shahani, 1984; ¥r=} %, 2000). Shin 5(1998)2 A =8 £

& L plantarum®] 9 AR AN 35S Aok e

B

Hustdon WHAAE A A dAEZ 2 7| Ho| FAHsE AS
Ad T dAstE Ao®E YeRgthal stk o] 5(1996) A X9 A
717y F AR EA8E Al Lactobacillus$t Leuconostoc® <77} %+

oA FelHos Frtstgor, Fu fFallai=E &d#x p-glucosidase
9} B-glucuronidase®] F+<& A=A AFHAA Fo9doz AAFTar Ha

39, Park 5(1998)& AA2RE 2@ w4 AREe Zdol

rlo

2

firt

e}
o
AAgHNE A A+=H, L mesenteroides, L. plantarum¥ & AT
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2 Ul eAe] & Aow 4 FAE EeAbtel L acidophilus$}t W)

=3k dEdWe] ga3E YelAth(Friend®t Shahani, 1984, i} |

o] THAEE A= A ¥do] dva & 5 vk I vgE AT
X

e FddaHrt At s e, AXxE 57 T peptidoglycan H-# X

AA & T3 AL ghohar AT, 1993).
ol ¥8 A3 Enterococcus faecalis 2BA-1S Ax9 AE
< peptidoglycan(PG)3¥} polysaccharide fraction(PS) E5olA &4 S e
wlod, PSe #8o] ta A dAEHRE s Rk A

(Bt 5, 1999).
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m A& % WH

3} tH(Table 1).

Table 1. Kimchi samples used for isolation of lactic acid bacteria

Baechu Kimchi Chongkak Kimchi Kaktugi Pa Kimchi

Main material Korean cabbage Ponytail Radish Radish Green onion

Prepared on  October 6, 1999 October 8, 1999 October 5, 1999 October 6, 1999

Fermented at 23~25T 23~25T 23~25TC 23~25T
Fermented for 4 days 2 days 5 days 4 days
pH 40 45 40 4.1

_16_



o 2 sl

o] #8+ Hosono 5(1989)¥ 2.(1997)2] WHel uwlgt
Akt B8 wx el Lactobacilli MRS(Difco Lab, USA) 3F# uj A]

4 Hjx¢l Brom Cresol Purple(BCP; Difco Lab, USA) 3%t

N,
Y
fru
1z
)
do

r>f

5he] Fig. 13} z+o] A A9

O

WA S AL

Grinded Kimchi, 1g

Suspend Kimchi in 10m¢ of 1/15 M phosphate buffer(pH 6.98)

Shake vigorously for 5 min

Spread 0.1m¢ portions of decimally diluted
Kimchi with phosphate buffer on MRS and Brom Cresol
Purple Plate Count Agar plates

Incubate at 30T

[Lactic acid bacteria : the change of medium color into yellow]

Purify the colonies on the plate agar by streaking on MRS agar,
and finally on Brom Cresol Purple Plate Count Agar, 'Nissui’ (BCP)

Fig. 1. Flow sheet for isolation of lactic acid bacteria from Kimchi.
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MRS H¥#ujAz5E E2 #5755 F29E colonyE A€ol BCP
B lol w3 T ujA e S =@M o g WEAZ|E colony e Al
ettt o]E THAl MRS HuufAlel A o W Al gFete] =3kA 2
ow, HFHom BCP HyujA| oA wjgete] AL dF= AMESEATH
ol &Hl® ¥F= MRS BCP H¥ulA|ol] wjketo] A|FdAl with Al
mjFet ARgstlth d¥= BES $18ke] Lactobacilli MRS Apwuj=] <
Tkake] 30TCoNA 24A12F wi st § 5C WALl A Bt om A7

A7 Aol AL Bergey's Manual of Systematic Bacteriology
(Sneath &, 1986)¢} Laboratory Method in Food and Dairy Microbiology
(Harrigan®} McCance, 1976) % 71EFS] FAA (o] &, 1992; ¢ &, 1989;
A9k 7, 1995a, 1995b)oll whebA Fels], wikA B e A 5EA4E ZARSH
o gelstslt.

(1) ®#A

Aol Aol AMEE 7] A= Lactobacilli MRS A Wi 24 &
wst7] A Ao pH 65+0.1% ZXAsto] Ab&stieow, o JH, Gram
FAA B A FEA WE A AR ARE ST =Tl A CO
o] A 2 BFHFAEFA HAAA O E Basal medium V (Lactobacilli MRS
fermentation medium)E& AH&SF o™, P A= Htetr] A o] pH 6.5
+0.12 ZA3dt] ALE3Atl. ArginineC ZHE NHzol AA T HAAMA =
Arginine brothE sucrose®Z-E dextran 4% FHAMA o= Sucrose agars

ARgEE o 1 242 Table 29 .
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Table 2. Media used in this study

Basal medium V (MRS fermentation medium)

Peptone 10g
Lab-Lemco meat extract 10g
Yeast extract 59
D-Glucose(or other carbohydrate) 20g
Tween 80 19
Dipotassium hydrogen phosphate 29
Sodium acetate 29
Triammonium citrate 29
Magnesium sulfate 0.2g
Manganese sulfate 0.05¢g
Distilled water 14
pH 6.5
Arginine broth
Tryptone 59
Yeast extract 2.59
D-Glucose 0.5g
Dipotassium hydrogen phosphate 29
L-Arginine monohydrochloride 30
Distilled water 14
pH 7.0
Sucrose agar
Tryptone 10g
Yeast extract 59
Dipotassium hydrogen phosphate 5g
Triammonium citrate 57
Sucrose 50g
Agar 159
Distilled water 14
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(2) A%

Lol COzo AY B FFTaEA HAAA AMES FRF 2 WA S
arabinose, esculin, mannose, raffinose, rhamnose, trehalose, xyloset Sigma
Chemicals(USA)2] ZA S, fructose, galactose, glucose, mannitol, sucrose=
Hayashi Pure Chemical(Japan)e] Z 2, cellobiose, lactose, maltose, sorbitol
2 Junsei Chemicals(Japan)®] #-& amygdalin, ribosei= BDH Chemicals
(England) 28] 1L salicin® Merck(Germany)2] A& A&t o Hf 3t

Basal medium Vol 0.45um A& filters AF&3lo] Aoz 713kt

2. [AFO| o8t ofEMH 2

Akt 29 gk of A At A A+= Doddset Collins-Thompson(1984)2] W
Holl web Fig. 29 o] AAIstAth ofdLbd Ao AREZ A=
Lactobacilli MRS <} A|uj x| o] ol dAiA2 HFF5E7F 100pg/mb 7t = =5
A7Fekadar, o 7lel 18A1%F w3k wiekels 100ut | F3ske] 15Tk 25Tl

A 0~79 &t wigFstH A 540mol A FEERFE obEGe] A H=

g AT FYRETE AR WA HEEE 100u/nl
RS kiR Astsglon, $YRTE BT FREUS Abe
& &7 121CelA

of FAF PPoz FRET ZASAL BE A
fex]
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Triplicated test tube containing 9m¢ of broth

1mg/mé of nitrite or D.W. : 1md — |« 0.1mf¢ : 18hr-old bacterial culture

Incubated at 15°C, 25C for 0~7 days under aerobic condition

Determination of initial and final nitrite concentration at 540nm

Fig. 2. Flow sheet for depletion of nitrite in broth culture.

3. OrEMHo HE

1) Al eF

oA At & Hayashi Pure Chemical(Japan) A< AF&3t91 2™ MRS broth
of et HFs =7 100pg/ml ¥ == H7bskivh. obdAbd o Aol A
L5 = A2 color development solution I, I, MolwW, Ztzbe] A]eke-
Sulfanilamide &<, N-1-naphthylethylene diamine dihydrochloride -& <,
FAFER oz 5T YAadA nasty AR, 1579 o] K¥tst

A Sk
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(1979)7 2.(1997)¢] ol wgtom Fig. 20149 AT H =25
B k7| 7hser 1Y rh o=

Atk

Sample and blank solution in 25m¢ of volmetric flasks
(0~20m¢ of sodium nitrite standard solutions)

<—1m¢ : color development solution |
<—1m¢ : color development solution Il
<—1m¢ : color development solution Il

Leave for 5 min at room temperature in the dark

Make up to 25m¢

Measure O.D at 538nm

Fig. 3. Procedure for determination of nitrite.
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ofdAtd ARS 9%k AT AS Fig. 49 2t}

1.2 -

Y = 0.0227X + 0.2042
(r=0.998)

1.0 1

0.D(538nm)

0.0 ‘ T T T T
0 10 20 30 40 50

Sodium  nitrite(ug/ml)

Fig. 4. Calibration curve for determination of sodium nitrite.
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A AR BT 5AHLS dubd o R Bergey's Manual of
Systematic Bacteriology(Sneath &, 1986)¢} Laboratory Method in Food
and Dairy Microbiology(Harrigan®} McCance, 1976)E 7]|+o & 3% oL},
g0 =g A9 7Y £d(0] T, 1992, 9 5, 1989 49k A, 1995,
1995b)& g ko] FEA, wjda 2 Yy 5SS Akste] 253
th 24z o] Al AX A5 A EE g 547h ] el tiete] 4% 4
I}+= Table 3~107 2t BT FELS Gram 94 YA ol™, Brom Cresol
Purple(BCP; Difco Lab, USA) $-HujAE AFE3te] 4F A Al colony 7k
Aoz Wt AoR fARTAS FlE Ay E glucoseZH-E gas

(o]
o
A arginine ZHE ¢FR Yo} AMA sucrose® F-H

dextran 2374, @F9t
= [e]
g4 2 g EA T EE 5B 474 fAktF durz el 54

1) Lactobacillus plantarum%® < 53

Table 3~62 Akt o] FH), Astats 54 3 wjda 540 714 dA
st T ES YERE Aolth B01, B02, BO6, B07, B09~B12, C06, K06,
K15, P01, P02, P04~P23 =& w57} glucoseZ5FF gas A4, arginine2
2HEH dRYol AA, sucroseZH-H dextran Aol sty EF S wt
<2< Yely e, amygdalin, arabinose, cellobiose, esculin, fructose,
galactose, glucose, lactose, maltose, mannitol, mannose, raffinose, ribose,

salicin, sorbitol, sucrose % trehalose™= @2 3}% 21} rhamnose®} xylose
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o7 FAFEAC
Gibbs$} Skinner(1964) Lactobacillus& 2.2 539 #59 87153
A2 2ol dste] AUNstR =l L. plantarum, L. brevis, L. buchneri, L.

fermentum, L. confusus % L. coryniformis= F2 Mg Ey 2%
oA EHEga st o] T L plantarum3 FolA TAHEHAAE= L
brevis, L. confusus 2 L. coryniformis= ¥ A& o] AF&3 7] XA 5o A

T w2y - A T EA A Hol Utk
AX = dadaA oA wgx7]dE Leuconostocs o]l $A8HA F4 8=

tl F= L mesenteroides7t ol WAste] %7]9 MBS FLEsHAL

4

olo] Streptococcus%: 3} PediococcusZ0] 3t F23 & g F o] 714
Lactobacillus%o]l 73384 T2k, 53] L plantarumo] - d= A
Aatol wrE @7 JAtH(E, 1991; Stamer %, 1971). ey o] &
(1992)& Lactobacillus2- 3 Fa7]& &sto & $ X5 Wehdn
o] Mgl wet 2w Fasks el vtz stk Aol A EEA
20 AR T2 e oA BEAZ AR #ostE FAESY F

e GEHY S, 1989; ¥ T, 1990). AR Sk wE Al Wst
il

= B 92 250X Leuconostocd2 Z7Fskal 7S] AT A S)
= Aol dem, Lactobacillus%E ==7F Asdrs F7rsth(o] 7,
1992). o]l A& ot 2 AgoA AFEH AXAIRS] TEg2%7F 25T

el A2 Fo® Hol Bel¥ At $ Lactobacillus%o] 79 R
£ A, L plantarume] 2 AANA 7HE ol ¥ Zlol dieto
Agee] v, 2 Ao A= £ pHZF 4103, 1579 o
FRE A&l B Lactobacillus®y Q1 o2 Hol |9 wadA F

W] Qe ACRE F

|\
ot
-

S
*
<o)
O
=
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Table 3. The general characteristics of lactic acid bacteria isolated
from Kimchi

Strain No.

Characteristics
BO1 B02 B06 BO7 BO9 Bi10 Bif B12

Cell form Rod Rod Rod Rod Rod Rod Rod Rod
Gram stain + + + + + + " +
Gas from glucose - - - - - - - _
NH3; from arginine - - - - - - - _
Dextran formation - - - - - - - _
Acid from
Amygdalin
Arabinose
Cellobiose
Esculin
Fructose
Galactose
Glucose
Lactose
Maltose
Mannitol
Mannose
Raffinose
Rhamnose
Ribose
Salicin
Sorbitol
Sucrose
Trehalose
Xylose - -
15C @ @ @ @ @ @ @ @
45T - - - - - - - _
Growth at pH 4.8 + + +
Growth in  6.5% NaCl | (d) +y (d) (d) ) + n
Growth in 10% ethanol + + + + + +

+ + + + +
+ 4+ 4+ + +

o
+ + + + o+ + o+ o+ o+ o+
+ 0+ + + + F o+ o+ o+ o+ o+
o4+ + o+ o+ o+ o+ o+ o+ o+
+ o+ o+ + o+ o+ o+ o+ o+ o+
+ o+ + + + o+ o+ o+ o+ o+
+ + + + + o+ + o+ o+ o+

o

+ + + + + +
+ + o+ + o+ o+

=3
s
5-1-
s
a

+ + + + o+
+ + + + o+
+ + + 4+ o+
+ + + 4+ o+
+ + + 4+ o+
+ + + 4+ o+
+ + + 4+ o+
+ + + 4+ o+

Growth at

|[dentified as Lactobacillus plantarum B01, B02, BO6~B12

B(strain No.) : Baechu Kimchi
+ positive, +y: weak growth, (d): delayed reaction, —: negative
All grow at 37C, at pH 6.5-9.2, in 3.0% NaCl
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Table 4. The general characteristics of lactic acid bacteria isolated

from Kimchi
L Strain No.
Characteristics
C06 K06 K15 P01 P02 P04 P05 P06
Cell form Rod Rod Rod Rod Rod Rod Rod Rod
Gram stain + + + + + + + +
Gas from glucose - - - - - - - -
NH; from arginine - - - - - - - -
Dextran formation - - - - - - - -
Acid from
Amygdalin + + + + + + + +
Arabinose + + + + + + + +
Cellobiose + + + + + + + +
Esculin + + + + + + + +
Fructose + + + + + + + +
Galactose + (d) + + + + + +
Glucose + + + + + + + +
|actose + + + + + + + +
Maltose + + + + + + + +
Mannitol = 5 + + £ + + +
Mannose b + -+ + + + + +
Raffinose +y + (d) + + + + +
Rhamnose - - - - - - - -
Ribose + + + + + + + +
Salicin + + + + + + + +
Sorbitol + + + + + + + +
Sucrose + + + + + + + +
Trehalose + + + + + + + +
Xylose - - - - - - - -
Growth at 15°C (d) (d) (d) (d) (d) (d) (d) (d)
45T - - - - - - - -
Growth at  pH 4.8 + + + + + + + +
Growth in  65% NaCl | + (d) + (d  (d + (d)  (d)
Growth in 10% ethanol +w + + + +w +u + +
ldentified as Lactobacillus plantarum C06, K06, K15, P01, P02, P04~P06

C(strain No.) : Chongkak Kimchi, K(strain No.) : Kaktugi, P(strain No.) : Pa Kimchi
+: positive, +y: weak growth, (d): delayed reaction, —: negative
All grow at 37C, at pH 6.5-9.2, in 3.0% NaCl
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Table 5. The general characteristics of lactic acid bacteria isolated

from Kimchi

Characteristics

Strain No.

P07

P08

P09

P10

P11

P12

P13

P14

Cell form

Gram stain

Gas from glucose

NH3; from arginine

Dextran formation

Acid from
Amygdalin
Arabinose
Cellobiose
Esculin
Fructose
Galactose
Glucose
Lactose
Maltose
Mannitol
Mannose
Raffinose
Rhamnose
Ribose
Salicin
Sorbitol
Sucrose
Trehalose
Xylose

15T

Growth at 45C

Growth at
Growth in
Growth in

pH 4.8
6.5% NaCl
10% ethanol

Rod
+

+ + + + + + o+ o+ o+ o+ o+

+
=

+ o+ + o+ o+

Rod
+

4+ + + + T+ + + + o+

=

+ o+ + o+ o+

Rod
+

+ + + + o+ + o+ o+ o+ o+

+ + + 4+ o+

Rod
+

+ ot A+ A+ A+ A+ A+ + A+ + +

+ 4+ 4+ 4+ +

Rod
+

ot o+ o+ o+ A+ A+ A+ A+ + +

[

+ 4+ 4+ 4+ +

Rod
+

+
= +

+ o+ o+ o+ + + + + +

o

+ 4+ 4+ 4+ +

Rod
+

+ + + + + + + + + + o+

=

+ 4+ + + +

Rod
+

+ o+ o+ o+ o+ o+ o+ o+ o+

+ o+ + o+ o+

|dentified as

Lactobacillus plantarum PO7~P14

P(strain No.) : Pa Kimchi
+. positive, +w weak growth, (d): delayed reaction, —: negative
All grow at 37C, at pH 6.5-9.2, in 3.0% NaCl

_28_



Table 6. The general characteristics of lactic acid bacteria isolated

from Kimchi
L Strain No.
Characteristics

P15 P16 P17 P18 P19 P20 P21 P22 P23
Cell form Rod Rod Rod Rod Rod Rod Rod Rod Rod
Gram stain + + + + + + + + +
Gas from glucose - - - - - - - - -
NH3; from arginine - - - - - - - - -
Dextran formation - - - - - - - - -

Acid from
Amygdalin + +w + + + + + + +
Arabinose + + + + + + + + +
Cellobiose + + + + + + + + +
Esculin + + + + + + + + +
Fructose + + + + + + + + +
Galactose + +  d d @ d d d o+
Glucose + + + + + + + + +
Lactose d + + + - + + + +
Maltose + + + + + + + +
Mannitol + + + + + + + +
Mannose + + + + + + + +
Raffinose @ @ @ + @ @ @ o
Rhamnose - - - - - - - - -
Ribose + + + + + + + + +
Salicin + + + + + + + + +
Sorbitol + + + + + + + + +
Sucrose + + + + + + + + +
Trehalose + + + + + + + + +
Xylose - - - - - - - - -
15C @ @ @ @ + =+ + + (@
Growth at 145 - - - C - - - B -
Growth at  pH 4.8 + + + + + + + + +
Growth in  65% NaCl | + +y + @ @@ @@ @ (@ (@
Growth in_10% ethanol | +y  +y  +y + tw ottty ty

l[dentified as Lactobacillus plantarum P15~ P23

P(strain No.) : Pa Kimchi
+. positive, +w ‘weak growth, (d): delayed reaction, —: negative
All grow at 37C, at pH 6.5-9.2, in 3.0% NaCl
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2) Lactobacillus casei subsp. pseudoplantarum% % &4
Table 72 fibdte] Fol, B3ststa 54 9 wjga 540 79 dAst
= #FES UEkd Aolv. wiFA e 27| 25E 23 B03, B0,
K02, K07, K08, K12 w7} glucose=%F¥ gas A4, arginineo =5

4

dmyol A, sucroseZF-E dextran Aol tele] BT AW

oo
o

e 2 amygdalin, cellobiose, esculin, fructose, galactose, glucose,
lactose, maltose, mannitol, mannose, ribose, salicin, sorbitol, sucrose %
trehalose= &3} S arabinose, raffinose, rhamnose % xyloset® %
23kA] e, T wep g zolE Hole AR AU o #F
2 olgd 5EAE oo vE wY¢EAA = 278 L casei subsp.

pseudoplantarum .2 57 5 At}

3) Lactobacillus sake® 9 &4
Table 8¢ #¥FHZ B08 P03 HlFdAA et AHA =5 E 3+ 4t
© 2 glucoseRZHFE gas WA, arginineC ZFE g E o} A sucrose
ZXE dextran Ao Wste] EF SAAES UEA L, amygdalin,
arabinose, cellobiose, esculin, fructose, galactose, glucose, lactose, maltose,
mannose, ribose, salicin, sucrose % trehalose™ W 23}% S 1Y mannitol,
raffinose, thamnose % sorbitol W& 3HA| E 3t} L saked S xylose:
s 5 glve 545 2=
P03 xyloseE #ad 4 JAAT o] & EAE LAY L

sake® &A% At
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4) Lactobacillus coryniformis subsp. torquens% 2 &3

Table 8¢ ¥#FH<E K05 Kll, K13, Kl4+= Z5F7] 25 ¥ &2 %8 fF4H
0 % glucoseZHF-E gas A, arginineZ5FE E Yol A sucrose®
HE  dextran Aol tiste] EF SARESS YEWSleH, fructose,
galactose, glucose, lactose, maltose, mannose, sucrose % trehalose= %
239 Y amygdalin, arabinose, cellobiose, esculin, mannitol, raffinose,

rhamnose, ribose, salicin, sorbitol ¥ xylosei= & 3dtA] EF=d 50

wel oA zZolE Hols AR AT 9 #FES olYd 5EA4E o9

5) Lactobacillus brevis& 2 &4

Table 9= frAbetel Fo), Aststa 54 51 wjds 540 719 dA st
© ¥FES UEd Aot HMiF:aA e A7 258H 2% B04, KOI,
K03, K04, K09, K10 #F7} glucoseZ5E gas AA, arginine. ZF-E o7
ol Aol tiste] EF FAANEES YEFNAN O™, sucroseEF-F dextran
A st S-S YEUQITE 919 B 7} arabinose, fructose,

glucose, maltose, ribose ¥ xylose + &3} 3, amygdalin, cellobiose,

esculin, mannitol, mannose, rhamnose, salicin, sorbitol % trehalose: %
aokA Eakgth. 18] 3l galactose, lactose, raffinose % sucrosei= HF-3-9]
==, #5ol wEk S A tha Aol e X JAAA N o]

EAE ol & wAEAEN EAFY] L brevis® 54 F At
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Table 7. The general characteristics of lactic acid bacteria isolated

from Kimchi
L Strain No.
Characteristics

B0O3 B05 K02 K07 K08 K12
Cell form Rod Rod Rod Rod Rod Rod
Gram stain + + + + + +
Gas from glucose - - - - - -
NHs from arginine - - - - - -
Dextran formation - - - - - -

Acid from
Amygdalin + + + + + +
Arabinose - - - - - -
Cellobiose + + + + + +
Esculin + + + + + +
Fructose + + + + + +
Galactose + + + + + +
Glucose + + + + + +
Lactose + + + + + +
Maltose + + + + + +
Mannitol + + + + + +
Mannose i+ H A h + +
Raffinose . w = at - Tw
Rhamnose - - - - - -
Ribose + + + + +
Salicin + + + + +
Sorbitol (d) + + + + +
Sucrose + + + + +
Trehalose + + + + +
Xylose - - - - - -
15T + + + (d) + +
Growth at 45 B - - - - -
Growth at pH 4.8 + + + + + +
Growth in  6.5% NaCl + +w (d) (d) + +
Growth in 10% ethanol + + + + + +

dentified as Lactobacillus casei subsp. pseudoplantarum
B03, BO5, K02, KO7, K08, K12

B(strain No.) : Baechu Kimchi, K(strain No.) : Kaktugi
+. positive, +w weak growth, (d): delayed reaction, —: negative
All grow at 37C, at pH 6.5-9.2, in 3.0% NaCl
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Table 8. The general characteristics of lactic acid bacteria isolated

from Kimchi
ch o Strain No.
aracteristics BB P03 | K05  KIl K3  Ki4
Cell form Rod Rod Rod Rod Rod Rod
Gram stain + + + + + +
Gas from glucose - - - - - -
NHs from arginine - - - - - -
Dextran formation - - - - - -
Acid from
Amygdalin + + - - - -
Arabinose + +w - - +w -
Cellobiose + + -
Esculin + + - - - -
Fructose + + + + + +
Galactose + + + + + +
Glucose + + + + + +
Lactose + (d) + + + +
Maltose + + + + + +
Mannitol - - - +w +w -
Mannose + + o = + +
Raffinose b . 5 i - -
Rhamnose - - - - - -
Ribose + + - - + +
Salicin + + +w -
Sorbitol - - - - - -
Sucrose + + + + + +
Trehalose + + + + - +
Xylose - +w - - - -
15T + + + + + +
Growth at 45°C B B B B B
Growth at pH 4.8 + + + + + +
Growth in  6.5% NaCl +y +u (d) +y (d) +
Growth in 10% ethanol + + + + + +
. Lactobacillus sake Lactobacillus coryniformis subsp.
Identified as
B08, PO3 torquens K05, K11, K13, K14

B(strain No.) : Baechu Kimchi, K(strain No.) : Kaktugi, P(strain No.) : Pa Kimchi
+. positive, +y: weak growth, (d): delayed reaction, —: negative
All grow at 37C, at pH 6.5-9.2, in 3.0% NaCl
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Table 9. The general characteristics of lactic acid bacteria isolated

from Kimchi
. Strain No.
Characteristics
BO4 KO1 KO3 K04 K09 K10

Cell form Rod Rod Rod Rod Rod Rod
Gram stain + + + + + +
Gas from glucose + + + + + +
NHs from arginine + + + + + +
Dextran formation - - - - - -
Acid from

Amygdalin - - - - - -

Arabinose + + + + + (d)

Cellobiose - - - - - -

Esculin - -

Fructose + + + + + +

Galactose (d) (d) (d) (d) + d

Glucose + + + + + +

Lactose + - + +u - +w

Maltose + + + + + +

Mannitol = =

Mannose e = A + - -

Raffinose = = L +y + +w

Rhamnose - - - - - -

Ribose + + + + + +

Salicin - - - - - -

Sorbitol - - -

Sucrose + - d + - +

Trehalose - - - - - -

Xylose + + + + + +

15C + + (d) + + +
Growth at 45 B B - B B B
Growth at pH 4.8 + + + + + +
Growth in  6.5% NaCl + + + (d) (d) +
Growth in 10% ethanol + + + + + +
Identified as Lactobacillus brevis B04, K01, K03, K04, K09, K10

B(strain No.) : Baechu Kimchi, K(strain No.) : Kaktugi
+: positive, +y: weak growth, (d): delayed reaction, —: negative
All grow at 37C, at pH 6.5-9.2, in 3.0% NaCl
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6) Lactobacillus confusus®2 4
Table 109 #5¥ 3% CO01, C03, C04, COG= F4AAZHE gt {4t
o % glucoseZH-E gas A, argininel = HE R UYol AA sucrose
25H dextran A/del i =¥ FAANESS HEHUHAH. EE #F7
amygdalin, cellobiose, esculin, galactose, glucose, mannose, ribose, salicin,
9 sucrose= WasYE =, FHE CO4+= fructose®t maltoseo A, CO3

2 xylosed| A thAh zFolE HSTh 18] 3l arabinose, raffinose, rhamnose

s

sorbitol W& stx] &A=, THE C0l lactose, CO3<2 mannitol,
C04+= trehaloseo| A T4 =FolE H At} CO1, CO3, C04, CO5 I+ ©]8
3 EAE ol tE HjYEANE 7Y L confusus® FAEHA

.

7) L. mesenteroides subsp. mesenteroides® % &4

Table 109 #FH3E CO2E FTH4AXZFE 28 FAT o= 54719
BEYT T FYd FirolH, glucoseZFE gas AA Y sucrose® F-E]
dextran /gl thel FGW8S UEHL arginine® Z5-E SR ol A4
of tal A4S YeERdth C02% lactos®t rhamnoseE Al 9)dkal &
T 93s a8 F e 54 el SR =AY, vEgo] of
A YERY7] 3 v kd EAo A pH 4.8% 10% ethanol

M AFE  fle 5S4 7HH o3 S5 A% C02+ L

rO{

H1
_O‘L
52
rE
&
,

mesenteroides subsp. mesenteroides= 573 ¥ 2t}
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Table 10. The general characteristics of lactic acid bacteria isolated

from Kimchi
- Strain No.
Characteristics 0l 003 Cod Co5 coo
Cell form Rod Rod Rod Rod Cocci
Gram stain + + + + +
Gas from glucose + + + + +
NHs from arginine + + + + -
Dextran formation + + + + +
Acid from
Amygdalin + + + + +
Arabinose - - - (d)
Cellobiose + + + + +
Esculin +w + + + +
Fructose + + - + +
Galactose + + + + (d)
Glucose + + + (d) +
Lactose +y - -
Maltose + + - + +
Mannitol - (d) - - +y
Mannose + & 2 € +
Raffinose F- T i T +
Rhamnose - - - - -
Ribose +y + + + +w
Salicin + + + + +
Sorbitol - - - - +w
Sucrose + + + + +
Trehalose - - + - +
Xylose + - + + +
15C + + + + +
Growth at 45 B B B
Growth at pH 4.8 + + + + -
Growth in 6.5% NaCl | (d) (d) + (d) +
Growth in 10% ethanol| + +w + + -
. Lactobacillus confusus Leuconostoc mesenteroides
Identified as _
C01, C03~C05 subsp. mesenteroides C02

C(strain No.) : Chongkak Kimchi,
+ positive, +y: weak growth, (d): delayed reaction, —: negative
All grow at 37C, at pH 6.5-9.2, in 3.0% NaCl
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9 9SS golr7] 93kl Lactobacili MRS brothE AR-&3to] o} @4k
F HFF=7F 100pg/me7F H =5 H7kgk 5 AX|elA Zed 7ol
Abatel ol ofdAtd o] AN = THE FASHA
1) Al AX 2 FAT 16T A ofZAEe &A
AT S ol AANYE &A

Wl =72 E8]F4ktel L brevis, L. casei subsp. pseudoplantarum, L.
plantarum 2 L. sakeol 293te] 15Col A wjsta A wjFE 7] 7ko] ulz}t
100pg/me o] obdAE st AEES FAY A= Fig. 59 £k
15CANA L. plantarum® o242 A= w7 zte] Aol Ao wel =7}
SR, AANE e v 299 359%, WY 494+ 96.2%°] 3T F
AR, ZH57], A ZEE 28 e Lo plantarumel] 93 o} H A AA
Are e me vga zZol7b Aoy wiFHAA e L
plantarum®}t B <28t A T}t L. sake: 459 AR oA B H MAtF F
2utRto] By - 3AFHA o vk 2def 44.1% = 35.9%2) L. plantarum
Hop =gkont, vk 49l 89.8%, v 7doll 97.3% % 96.2%, 98.6%¢<! L.

N

M

-1N

plantarum BT AAE 0] Bt} L. casei subsp. pseudoplantarum-=2 v
ok 3¥of 83.9%2 A2AEE L plantarum® L. sake$t= A9 A5k

u, vl 39 ol% L plantarum BT 22 AAES HolHA uig 6Y
100%2¢] &2AES HAt 15TCAA L brevise A9 BE A 8

bt olake] obAAIE S AAdtE AF vl 1€ FEVIZFS f8ksls
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Fig. 5. Depletion of nitrite by lactic acid bacteria isolated from
Baechu Kimchi during incubation at 15TC.

(Final concentration of nitrite per broth: 100xg/mé)
O : Blank(without lactic acid bacteria)

— 1 Lactobacillus brevis

! Lactobacillus casei subsp. pseudoplantarum

: Lactobacillus plantarum

: Lactobacillus sake

> H e
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1= 7)17¢

ol
o
i)

d, ol A% 15T A&ske 713k obdikd e A%

2 3] wEolgta A=K L brevist M 19l 37.2%, w2
Aol 80.0%% 7Hg = obdAe 2ALE A

38 L plantarume X FL WwEHoRA FurauhAel WA A

A U Adte EaurtA SAsHA dAEste toeR 4y

A QTHE, 1991). weld fAEe &

]
glom, /g B BFss FATol R obAAg ] AAE 7

Fig. 62 44X Z8H 83 L confusus, L. mesenteroides subsp.
mesenteroides, L. plantarum®| ¢]&to] 15TCoA] ofdAtd A7 %S B A
o2 L plantarum® 7% 8] 3Ye] 932%9 =& AAES EIY. 1
Hu 22 Eooa] EHE FA L confusus®] 745 8l 149

FE717HS 838t AL L plantarum™ 5 A3HARE ol 2€ 3 39 Ao

O

o= L WMo FE7ItS QA wiF Tl o] 2 Aof 54.2%¢°] o}t

AE ASHIY. 4F9 AA FTolA FLI FHQ L mesenteroides
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Fig. 6. Depletion of nitrite by lactic acid bacteria isolated from
Chongkak Kimchi during incubation at 15T.

(Final concentration of nitrite per broth: 100ug/m#)

@ : Lactobacillus confusus

B : Lactobacillus plantarum

L1 : Leuconostoc mesenteroides subsp. mesenteroides
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(3) Z+F7] EEFATY ofAAYE &A

Fig. 72 Z}77125¥ £8|3t L brevis, L. casei subsp. pseudoplantarum,
L. coryniformis subsp. torquens 2 L. plantarum®l| 2]3}o] 15Tl A vl %
712kell wel 100pg/mee] ofdAtd A2AFEE F4% Aiolth. L brevis
= Hl%F 1ol 385%°] &2AE&S dEhle] wiYF 199 fFeriiks H8R 3§
= OE e By A9 e AATS Rt o ¥ e wiFA
oA #e3 v #FH AR FREVIFS A8 QA ko, w
F 290l 293~358%9] oldAA AAEES Hole tE dFEHE g
80.8%9 =& AAES HAY. L coryniformis subsp. torquensi Z+ 77|
ANARE EElE dOo= L plantarum¥ 719 YA st= BAFE BP0, bl
ok 149 F27]7t2 239t L casel subsp. pseudoplantarum-= W9 2
Aol 35.8%% L. plantarum ETF °F 5% AE =& A2AE&S HJor)
4 3¥dd= 80.2% = °F 10% AE W AASS HYY. a8l g 5
o 95.6%9] otdLHS AAst HFHA AN B3 Td FF} FARS

2AEE Bt

L. sake$} L. plantaruma ¥ Z7]o] 1¥9 F=7]7HS Q3 o, njk
19 11.9%¢} 54%= L. plantarum .
A&ste 71kl #&tvh ey 7 A7 Z47F vl 3d el 82.5%, 83.0%
ojlom, i 6del 939%, 100%°] AAES Hol wg Z7|de L

sake7} ofAAS K oR LAY, WG FV|FEHE L plantarum
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Fig. 7. Depletion of nitrite by lactic acid bacteria isolated from
Kaktugi during incubation at 15TC.

(Final concentration of nitrite per broth: 100ug/m¢)
—  Lactobacillus brevis

1 Lactobacillus casei subsp. pseudoplantarum
: Lactobacillus coryniformis subsp. torquens

: Lactobacillus plantarum

H>eé
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Depletion of nitrite by lactic acid bacteria isolated from

Pa Kimchi during incubation at 15C

(Final concentration of nitrite per broth: 100uzg/m¢)
B : Lactobacillus plantarum
A : lactobacillus sake
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2) AlRAA B Ak 25T A olAALE ] &A
Ak e o dAE &A
W= % E8fAaktQl L. brevis, L. casei subsp. pseudoplantarum, L.

plantarum 2 L. sake°l| 2Jste] 25TColA wjdstHA wjF 7]7to] uwlz}

2
o2 AZtEojZY agla 15T e e widr|tset BE
T a7AE&o] A9 FrAaretdom, v 1dol 89.8~95.0%, %k 3l
= 100% % E= ol dAAAE &7ste] 15TolA ¢ 83.5~91.2%¢°l H|s)A =
=2 2AES BAT 15CoAE L brevis7t 71 =& 2748 HIAL
U 25ColA+= L. casei subsp. pseudoplantarum®] v 2909 95.0% = 7}

T =2 aAES Y9G

(2) 43X EFATY ot FAE &A
Fig. 102 7171 x B854kt L confusus, L. mesenteroides subsp.
mesenteroides L. plantarum®| °]3te] 25T A o} ZdAtd AASS SA S
Adolth wiFHAA FFATES wR7AR 2B5CAE FR7IE 8
™ aAE B 15T B #43] Frbsklvh o=
25C7F Akt Ao Har AAgxel 30T AtstEg o dskd S &
o B3 AL 2457wl aAE] wE
AZrw)o] Atk L confusus® 7% wlF 2ol 20.9%9 oA A S
2~A% HbHof| 25ToA & 56.3%e 2AES EAth I8y vl 5Y9

°F 90% Ao opEtdS sk i<k 2l 95% ol AAATI= L

R

2
o2

mesenteroides subsp. mesenteroides®t L. plantarum¥}+= 233k 2ol 7}
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Fig. 9. Depletion of nitrite by lactic acid bacteria isolated from
Baechu Kimchi during incubation at 25C

(Final concentration of nitrite per broth: 100ug/mé)
O : Blank(without lactic acid bacteria)

—  Lactobacillus brevis
1 Lactobacillus casei subsp. pseudoplantarum
: Lactobacillus plantarum

> H e

: Lactobacillus sake
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Fig. 10. Depletion of nitrite by lactic acid bacteria isolated from
Chongkak Kimchi during incubation at 25TC.

(Final concentration of nitrite per broth: 100xg/m¢)

@® : Lactobacillus confusus

M : Lactobacillus plantarum

L1 : Leuconostoc mesenteroides subsp. mesenteroides
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Wl 15CoA L mesenteroides subsp. mesenteroides®] o} &2 A7
&2 L plantarum Rt} $r& HolX|uk 25Co| A= L. plantarum® A9

TAREE 2SS BT

(3) A%7) EAFAT ARG 2A

Fig. 11& Z-77| 2588 E2]3t L brevis, L. casei subsp. pseudoplantarum,

E

L. coryniformis subsp. torquens®] 23}l 25T A wjF 7]zt wab 100
pg/mée] ofHAA S LA E AEE SAHI Ayolt, ols FAT ET
FE7IHE 282 3HA eFskon, wiF 1del] 89.9~94.5%¢2] ofdAitd A&

&S Bt
(4) }A4A EYFATY ol2Add &A

Fig. 12+ A X2 8H &3 L plantarum™ L. sake®| 2]3lo] 25T

ol A olAArd 100pg/mle] oFAAA S A7l ARES =AH3 Aot}

_47_



110

100

90

80

70

60

50

40

30

Depletion of sodium nitrite(%)

20

10

1 2 3
Incubation time (days)

Fig. 11. Depletion of nitrite by lactic acid bacteria isolated from

Kaktugi during incubation at 25T

(Final concentration of nitrite per broth: 100ug/m¢)

D> e

: Lactobacillus brevis

1 Lactobacillus casei subsp. pseudoplantarum
: Lactobacillus coryniformis subsp. torquens

: Lactobacillus plantarum
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Fig. 12. Depletion of nitrite by lactic acid bacteria isolated from Pa
Kimchi during incubation at 25T

(Final concentration of nitrite per broth: 100xg/mé)
A : [actobacillus sake
M : Lactobacillus plantarum
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3) AR A& FAT & ofALAE &A 1F
21997 A A g fFakatel ofste] 15T 25T
of 71 7boll uwhel 250ug/mie] o} AAIA L A2AGE ALE =AY 15T

A B Z7])o = Lactobacillus

S
!
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g
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!
&
lf
2
=
QL

2 o] glo] MY 27|5FH wlg -0 ua BHustgth 2 AT
1= A9 A B 223 54709 #-4F 5370e] 57} Lactobacillus

2 -
Sol 1719 FFRo] Leuconostocs ol Rt ol F2ktel 93ste] 15T
oF 25TCAA AAsts &< w7l wral 100pug/mee] o ZAA S 4A
dhe AxE FA4T Ads By, 15T Mg 199 fFerte da
2 3o Fm7I7kA Aol gl e, Lactobacillus: o4 L. brevis

gho] 7|3k 8= oA et AS & 5 AAT ol 2(1997)

25CoN A Lactobacillus: 52

At Al g A oIUTE AENE YA AT L confusus®] 7
= 15Tk 26T 9] 2ol B5F vfg w2 2AE&S Balor, 15Tl A
= L. mesenteroides subsp. mesenteroides®t &7 W 7] 149

T717ke 2o 2 %

2ZRY AGEHEY HES ZA7= AU A 54 48 AsAl7)
™ (Goldin¥} Gorbach, 1984; ©] 5, 1996), W Ao S ZHAA &9
2+gS &= Ao ® HE Mt Ayebo 5, 1981; Fernandes$t Shahani, 1990;
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Kato 5, 1981; Perdigon &, 1986). wrehA -2jluale] A AAA Eol
el ¥ = Lactobacillus%oll tidk A-7F Bo] xaxojof & Aeow Azt
o]zt

L sake= raz7]d 7Hd Bol EelH =l tHaiA pH7F 4.00]8k= A8t
H #E7lds Ao BelEA] etk L obrevist WE Z7]o] HlaE o
a5 gE7)d s AA EeEe 5oy, L plantarume 2Ee] A7
e A ZYEY 538 Eark el e dsrlo] Wol Zed
(o]'5, 1992). WetA Alg= AREE XSS FH=7]dd 7kl Ut

rr

A obdige AR £2ANAYD & & 9

[e)

2.(1997)= 15T =717v8s L plantarume 29, L. sakets 19& &

x
Ho

stlom v 4do= L plantarums 61.8~73.9%, L. sake= 62.1~
71.1%% ¥l=d F5s A = v 271744 L plantarume©] L. sake
2AES Bt 2 dFdHeE T EF 199 RIS
da 2 stgom wjd 4 o] %ol L plantarum©] L. sake %
A&S BT oJAdo® 7k ofdbd wel weh widr|ts
o] A= Aol7h AAR 2AHFE FAE Floleta AzhETh
(1997 A e fAititol L. mesenteroides 5o <&te] wjg 7]
ol web 150pe/mee] ofAAE S AAstE AEE =ZAeged, Wig %
7l FE7IHE B8 = oA Zdoer, 15TAA Y 7 85.4%, 25T
oA 3ol 91.7% oldo] iAol 2Vt s mEk 2AGe] Fhs)

Aot B AFol A= L mesenteroides® o}l L. mesenteroides subsp.

R
i
flo
B~

mesenteroidess w83t =d], o] o 23 15T 25TCoA 100ug/ml 2]
Solgte wFo) we} thA xpo]7h
wom, 15TColAM = 199 F=713tS 82 &k 1g]al 15ToA i %f

FANAE £ATE BB wE FY W7
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7ol 95.3%, 25CollA 3ol 98.1%°] ofdAtAc] AAEo mpR AR &
E7b Ayl wel aAEo] SRk o ZAE fAkdtel ofgk ofHAk
H Aa7E 2= 9% o] F Ao AZE I
Collins—Thompson¥} Rodrigues-Lopez(1981)= bologna A A Z25-H &
g Akl dia] 2 AR sUddd wEo olAAES HIlste 5T
15C9 &714 xAstol A 69 FQF vlFe 5 Akl o7k opHAA &
AeE SAs9. 1 23, L mesenteroieds, L. plantarum, L. viridescens
St Al 7]+= nitrite reductase EAAES A3 wbE L
brevis¢t rAbito] old tE #FES A S FEFeHA ¥ x2S F
AVeE =S YERN AL, o5& nitrite reductaseS AFEHA] ko, oA
H2 I mesenteroieds, L. plantarum, L. viridescens,
L. brevis A2 stk AW B A= 15CAA L brevis, L.
plantarum, L. mesenteroides subsp. mesenteroides <=/ 2 o}AAA-S wWol
S2AANZA =Y, ©l= L. brevis?} nitrite reductases A 5A| %ol A~AHE ]
urhs A AdnelE sk 1y $.(1997)9 AT A L plantarum,
L. sake, L. mesenteroides X% ol@ditAE LA E Aot LA st
Atk ol 2(1997)9 Aol Aol Az, Akt Fed 2 Aol AR
H o Ase] a7 ol A8y dA g Ao K
Nordin(1969)> pH7} 0.86 “@9IwtE Zagel wel ofdibglo] Fujs
AAE, ofdAikdo] HATFY gashd ERE HAIHE SEv A pHel
A S7FE YA SFATh o= srAabdto]l AAStHA #fAHE AAdstER ofd
A 2 st e AlA
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T AL wEFAA, FA4LAA, A7) 2 gARSYY 22 g e
15C¢ 25T 9] =XzxolA wdst= Foll Lactobacilli MRS o A ujj =] of

A AFEEI 1007t HEE S obAAGS] RAY #F ATE

ot

a3 8F

rlo

i 2 (pH 4.0)14 1259 #FAtds 8] 4
Lactobacillus plantarum, 2%< Lactobacillus casei subsp. pseudoplantarum,
1% Lactobacillus sake, 1% Lactobacillus brevis® SR H At &7t
HAA(pH 454 65 F8ste 4% 23 1§ L plantarum, 4& <
L. confusus, 15 L. mesenteroides subsp. mesenteroides@® &35}
271 (pH 4.0)0l A 1565& 8lste] &4 s A3 282 L plantarum, 452
L. casei subsp. pseudo plantarum, 4% -2 L. coryniformis subsp. torquens, 5
+2 Lactobacillus brevisZ &A%t 4 (pH 4.4 23F & g
sto] =A% Ax 2228 L plantarum, 158 L. sake® A% 3t

oldatA el 2AGIE 15ColA L brevisve W1 290l 74.9~91.3%<]
€S ®Bvh vl 3ol L coryniformis subsp. torquens™ 82.8~
92.1%, L. plantarum-= 77.8~93.7%, L. sakei 82.5~83.5%, L. casei subsp.
pseudoplantarum=  71.9~856%9 AA&S HAU. L. mesenteroides
subsp. mesenteroides= 95% ©|%, L. confususi= W 7L 50.2~56.8%

2 oS we 278 Pt e% ¥ olaigel 43dE fE/ne

ftlo
e
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7HS Hag oA ko oA AAZI T EolM L plantarum,
L. casei subsp. pseudoplantarum, L. sake, L. coryniformis subsp.
torquens 2 L. brevist W% 1dvte] oF 90%°l 772 AAES HAo
o owF 399 L confusust 70.1~73.0% L. mesenteroides subsp.

mesenteroidess 983.1%¢ A7 &S HU}

_55_



=
m
R
2
o

Alan, F., P. Keenan, F. O’ Donovan, P. Mayne and J. Murphy, 1998.
Methaemoglobinaemia associated with sodium nitrite in three siblings.
BM ], 317, 1138~1139.

Ayebo, A.D., KM. Shahani and R. Dam, 1981. Antitumor component(s)
of yogurt : Frationation. J. Dairy Sci., 64, 2318~2323.

Bodana, A.R. and D.R. Rao, 1990. Antimutagenic Activity of Milk
fermented by Streptococcus thermophilus and Lactobacillus bulgaricus.
J. Dairy Sci, 73, 3379~ 3384.

Bogdanov, 1.G., P.G. Dalev, A.I Grevich, M.N. Kolosov, V.P. Malkova,
L.A. Plemynnikova, and ILB. Sorokina, 1975. Antitumor glycopeptides
from Lactobacillus bulgaricus cell wall. FEBS Lett., 57, 259~261.

Cassens, R.G., 1995. Use of sodium nitrite in cured meats today. Food
Technol., 49(7), 72~&0.

A, 191, AA=AT mAEe] sEHe HEWE et A
6(4), 479~501.

&, 2743, 2000, HA R HAANRE] s 7lsAd. AEFAAAI dY,

5(3), 52~56.

A, 2, 23.
Aa, A9A, &4, 1999. H5FE29] obdad a7l dig A g

Collins-Thompson, D.L. and G. Rodriguez-Lopez, 1981. Depletion of

_56_



sodium nitrite by lactic acid bacteria isolated from vacuum-packed
bologna. J. Food Protect., 44(8), 593 ~595.

Cornee, J., D. Velema, M. Guyader and P. Berthezene, 1992. An estimate
of nitrate, nitrite and N-nitrosodimethylamine concentrations in
French food products or food groups. Sci. des Aliments, 12, 155~162.

Dodds, K.L. and D.L. Collins-Thompon, 1984. Incidence of nitrite—depleting
lactic acid bacteria in cured meats and in meat starter cultures. J.
Food Protect., 47(1), 7~10.

Fernandes, C.F. and K.M. Shahani, 1990. Anticarcinogenic and
immunological properties of dietary lactobacilli. J. Food Protect.,
53(8), 704~1710.

Friend, B.A. and M. Shahani, 1984. Antitumor properties of lactobacilli
and dairy products fermented by lactobacilli. J. Food Protect., 47(9),
T17~723.

Gibbs, B.M. and F.A. Skinner, 1964. Identification methods for
microbiologists, Vol 2, Academic Press, New York.

Gilland, S.E., 1989. Acidophilus milk products: A review of potential
benefits to consumer. J. Dairy Sci., 72, 2483~ 2489.

Goldin, B.R. and S.L. Gorbach, 1984, The effect of milk and Lactobacillus
feeding on human intestinal bacterial enzyme activity. Am. J. Clin
Nutr., 39, 756~761.

Gray, J.I., B. Macdonald, A.M. Pearson and I.D. Morton, 1981. Role of
Nitrite in Cured Meat Flavor : A Review. J. Food Protect., 44(4),
302~ 312.

Gray, JI. and J.R. Dugan, 1975. Inhibition of N-nitrosamine formation

_57_



in model food systems. J. Food Sci., 40, 981 ~9&4.

Harada, K. and K. Yamada, 1979. Microbial degradation of nitrosamines.
I . Inducible breakdown of nitrosamines. Bull Japan. Soc. Sci. Fish.,
45(7), 925~928.

Harada, K., 1980. Microbial Degradation of Nitrosamines. II. Effect of
the Conditions of Growth and Enzymic Reaction on the Nitrosamine
Breakdown. Bull. Japan. Soc. Sci. Fish., 46(4), 723~726.

Harrigan, W.F. and M.E. McCance, 1976. Laboratory Methods in Food
and Dairy Microbiology, New York, Academic Press.

Hosoda, M., H. Hashimoto, H. Morita and M. Chiba, 1992. Antimutageni-
city of milk cultured with lactic acid bacteria against N-Methyl-N-
Nitro-N-Nitroso-guanidine. J. Dairy Sci., 75, 976 ~981.

Hosono, A., T. Kashina and T. Kata, 1986. Antimutagenic properties of
lactic acid bacteria—cultured milk on chemical and fecal mutagens. J.
Dairy Sci., 69, 2237~2242.

Hosono, A., R. Wardojo and H. Otani, 1989. Microbial flora in 'Dadih’, a
traditional fermented milk in Indonesia. Lebensmittel-Wissenschaft
und Technologie, 22, 20-24.

Hosono, A., R. Wardojo and H. Otani, 1990a. Inhibitory effects of lactic
acid bacteria from fermented milk on the mutagenicities of
volatile nitrosamines. Agric. Biol. Chem., 54, 1639~1643.

Hosono, A., R. Wardojo and H. Otani, 1990b. Binding of amino acid
pyrolyzates by lactic acid bacteria isolated from 'Dadih’. Lebensmittel
-Wissenschaft und Technologies 23, 149~153.

Ito, Y., M. Yodoshi, JI. Tanaka and M. Iwaida, 1979. Comparison of

_58_



two methods and improvements for calorimetric determination of

nitrite in cod roe. J. Food Protect., 42, 715~718.
Kato, H.,, IH. Lee, N.V. Chuyen, S.B. Kim and F. Hayase,

1987.
Inhibition of nitrosamine formation by nondialyzable melanoidins.

Agric. Biol. Chem., 51, 1333~1337.
Kato, I, S. Kobayashi, T. Yokokura and M. Mutani, 1981. Antitumor

activity of Lactobacillus casei in mice. Microbiol. Immunol., 27, 611~
618.

Kawabata, T., H. Shazuki and T. Ishibashi, 1974. Effect of ascorbic acid

on the formation of N-nitrosodimethylamine in vitro. Bull Japanese
Soc. Sci. Fish, 40, 1251 ~1257.
AEA, Garzh 1959, HA o] mAEEA AT (A1R). 7484

A=t o] o] <
4. FAIE, A1), 56~63.

154,

Stk ol A, 1960. H A FoF sfejol Al ¥ Pseudomonas sp.
o] HElY By Mabsol dake]. A3 R, 5 65~67.

N-nitrosamine®] A 8. ¢lo] &3 A, FA

d 7=, pp. 39~62.
AE, TA4F, ol &%, 75, A3, W&, 1990. 7Fsx=3 2 X
SR FEE9 ol AAZE. st A E ek ], 22(7), 748~752.
AME olsd, Aewl, v

_59_



1-oxideol| gk =AwWo]l T b= %353 %], 32(2), 417~423.
B T Hakate] AA|A Wsk 5l

Bkt ol A A n A &Sk A, 20(1), 102~109.

o7l s, Ao, AdT, 1997, MAF] Fabstg B oopdAdd AzkE. d
= 2] 383) ] 29(3), 432~436.

ol7]&, HZ, AT, 1996. A=A AF7F QA Al v A&l wA=
B = F ek A, 28(5), 981 ~986.

ol M7, A, 1996. Bifidobacteria®l o]3F d&=AWo] &3}, dh=r2 %38t
3] %], 28(4), 796~799.

ojxls, vkihed, 2000b. HAo A e H FAket o] Nitrite 2753 A,
S Ak m A = 8k3] A, 28(1), 39~44.

dFe, W, 89, 1989, AANA AA sk Gram YA R
R &g AF7E FEm A=A, 27(4), 404~414.

Macdonald, I.A.,, R.G. Bussated, D.M. Hutdhinson and L.V. Holdeman,
1984. Rutin-induced p-glucosidase activity in Streptococcus faecium
VGH-1 and Streptococcus sp. strain FRP-17 isolated from human
feces. Appl. Environ. Microbiol., 47, 350~ 357.

WA, A A2, HA3 1997. Bacteriocing AAHsHE AW FARE2
2] 3 Bacteriocin 54 ZAL k=25 gt st el A, 26(6), 1228 ~1236.

Michael, E.S., 1996. Biopreservation by lactic acid bacteria. Antonie van
Leeuwenhoek, 70, 331~345.

Mirvish, S.S., 1970. Kinetics of dimethylamine nitrosation in reaction to
nitrosamine carcinogenesis. J. Natl Cancer Inst., 44, 633~639.

Nordin, HR., 1969. The depletion of added sodium nitrite in ham. Can.
Inst. Food Sci. Technol. J., 2, 79~85.

_60_



Normington, K.W., B. Irene, M. Molina, J.S. Wishnok, S.R. Tannenbaum,
and S. Puju, 1986. Characterization of a Nitrite Scavenger, 3-Hydroxy
-2-pyranone, from Chinese Wild Plum Juice. J. Agric. Food Chem.,
34, 215~217.

A, 1997. A=A (F)Eddeldgdat FAakaftol] o3k ofdiked 47,

k3] %] 24(1), 169~182.

A, 1997, @ AR EAE (R, AA)e T, dEdnie] H

13(3), 11~17.
Park, K.Y., SH. Kim and T.J. Son, 1998. Antimutagenic activities of
cell wall and cytosol fractions of lactic acid bacteria isolated from

kimchi. J. Food Sci. Nutr., 3, 329~333.

uhg7)

, HAS, olAds, gEW, Wz, AA" 1999. Enterococcus
faecalis 2B4-1 A ™
AAA g3}, g u s %], 27(1), 8~14.

Perdigon, G., M.LENN. de Macias, S. Alvarez, M. Medici, G. Oliver and

A& % Polysaccharide Fraction®] EUAXE =

A.A. de Ruiz Holgado, 1986. Effect of a mixture of Lactobacillus
casei and Lactobacillus acidophillus administered orally on the
immune system in mice. J. Food Protect. 49, 986~ 989.

Sasaki, S., K. Kodama, K. Uchida and H. Yoshino, 1985. Antitumor

_61_



activity of Aspergilus cell walls. Agric. Biol. Chem., 49(4), 1219~1221.

Schuddeboom, L.J., 1993. Nitrates and Nitrites in Foodstuffs. Council of
Europe Press, Belgium.

Shin, K.S., O.W. Chae, 1.C. Park, S.K. Hong, and T.B. Choe, 1998.
Antitumor effects of mice fed with cell lysate of Lactobacillus
plantarum 1isolated from kimchi. Korean J. Biotechnol. Bioeng., 13,
357~363.

Sneath, P.H.A.,, N.S. Mair and M.E. Sharpe, 1986. Bergey’s Manual
of Systematic Microbiology, Vol 2, Willams and Wilkins, Baltimore.
Sofos, J.N.,, FF. Busta and CE. Allen, 1979. Botulism Control by
Nitrite and Sorbate in Cured Meats : A Review. J. Food Protect.,

42(9), 739~770.

Ak, 1993, AANA Fd A=A A 540 wEtista gk
HFARSHS] =&, pp. 13

g, A9, 1995a AN Bed Aed gaite] $4. @54 %)
s3] =], 27(4), 495~505.

@, P, 19950, AANA LeF AL 2T WIS, 7
F8+3] A, 27(4), 506~515.

EE, Aag], whed, 1998 AR A el gk Ak
th gkl ek 3] %], 3(1), 65~74.

Stamer, J.R., B.O. Stoyla and B.A. Dunckel, 1971. Growth rates and

e
¢

)

f
r&
%,
o
fol
"

fermentation patterens of lactic acid bacteria associated with
sauerkraut fermentation. Milk Food Technol., 34(11), 521 ~525.
Tannenbaum, S.R. and V.R. Young, 1980. Endogenous nitrite formation

in man. J. Environ. Phatol. Toxicol., 3, 357~ 368.

_62_



Thyagaraja, N. and A. Hosono, 1992. Antimutagenicity of lactic acid
bacteria from “ldly” against food-related mutagens, J. of Food
Protect., 56(12), 1061 ~1066.

Tilbury, R.H., 1975. Occurrence and effects of lactic acid bacteria in the
sugar Industry, in Lactic Acid Bacteria in Beverages and Food,
Academic Press, London, pp. 177~191.

Tsutao, K. K. Kikugawa and S. Fukuda, 1980. Nitrite-reacting
substances in japanese radish juice and their inhibition of nitrosamine
formation. J. Agric. Food Chem., 28(6), 1265~ 1269.

AT, AEW, olFE, tFE AAAE, W E, 1994 HA FEE9 obd

A el Ehg. T FA FEE A, 23(2), 287~292.

&

_63_



A}

A}

alg

o1 7

b et AYE

5|
pul

Al
™

= 71744 Al

A

g

<

—_
file)

¢

—_
fite)

—

!
o

B
e

40

—

N

o
o
oy
Nd

0|
e

D:

ﬁo
<

2o

E

alg
N

g
N

oj

14
0|

Nfo
H

)

—_
fite)

o

&+
i

B/

0

gl

A 1Y

&l

24 A9, AN AAE gAEAUY. v4

=y
Tor
Ho

Tor

obid, o

Al st ool g doARE A=, o

3

o EuEA M

o
Hia

—

_ZH

oj
g
M

_64_



	표제면
	Summary
	Ⅰ. 서 론
	Ⅱ. 연구사
	1. 김치발효 미생물
	2. 아질산염의 효과 및 피해
	3. 아질산염 소거에 기인하는 인자
	4. 유산균의 항암활성 및 항돌연변이 효과

	Ⅲ. 재료 및 방법
	1. 유산균의 분리 및 동정
	1) 유산균 분리용 김치시료
	2) 유산균의 분리
	3) 유산균의 동정

	2. 유산균에 의한 아질산염 소거
	3. 아질산염의 정량
	1) 시약
	2) 실험방법


	Ⅳ. 결과 및 고찰
	1. 시판 김치 분리유산균의 동정
	2. 시판 김치 분리유산균에 의한 아질산염 소거
	1) 시판 김치 분리유산균의 15℃에서 아질산염의 소거
	2) 시판김치 분리유산균의 25℃에서 아질산염의 소거
	3) 시판 김치분리 유산균에 의한 아질산염 소거 고찰


	Ⅴ. 요약
	Ⅵ. 참고문헌



