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Nitrite depletion and Antimicrobial activity of lactic acid bacteria isolated from Kimchi. Lee Shin-Ho and La-
Young Park. Department of Food Science and Technology, Catholic University of Taegu-Hyosung, Hayang 712-
102, Korea — This study was carried out to develop a new starter culture for the fermented meat products. Nine
strains of lactic acid bacteria isolated from kimchi inhibited the growth of Listeria monocytogenes. Among these
nine strains, three strains showing antimicrobial activities against Escherichia coli, Staphylococcus aureus and
Vibrio paraphaemolyticus were selected for further study. Growth of the strains was inhibited in MRS broth contain-
ing 5% of NaCl at 21°C, but not at 32°C. Nitrite depletion ratio of the strains was above 70% after 48h incubation at
21°C, and above 90% after 48h at 32°C in MRS broth containing 200 pg/ml of nitrite. Nitrite concentration of cured
meats and ground meats was depleted from 87.6% to 92.3% and from 45.5% to 64.6% by addition of the selected
strains for 24 h at 32°C, respectively. Three strains were identified as Lactobacillus plantarum(N-4) and Lactobacil-

lus lactis ssp. lactis(N-7, N-8).

Key words: Lactic acid bacteria, Listeria monocytogenes, nitrite depletion, antimicrobial activity

HSIAR 02 AET WIS AL clsle] Bl
HE dNBEAQ AFEHFL Staphylococcus  aureusSt
Listeria monocytogenestt & 4= J&d], o| &2 dAl=}
WAk ol glel FAtsk Aol s Aol AAIFHA
dome AAor & HEAH FaldolHHT]. L mono-
cytogenes = Murry F[14]el] &AM A¥ FEol A3 =
A T2 Ag aiE oy AF ARk TF A
FopellM AFEHS dor|e o= deA ler[y],
E3] AlFEe] 712 2 AexA Fof AE, XAkl [11],
AEEe] el A= Ao deA gl oAk
SAF A B, Al F4 A, 553 Fu) Hof
2912 A A A Sls) AT glevki3)
I AA7E 54E "]'E}‘Hﬂ dA Fxold AFsH =4

ﬂﬂE?ﬂ]_‘?.%iﬁl 7_]-5 'GL Oé____g] 74__1 ogaz%
det(18). =3 %aw AFo] dxe] Ao} JopE

A s ol EABR: ofmlFre} ukgEled JERANMI
(nitrosamine)yS AAFFH= A2 BT QlEd, oF
HEZAMS FE A¥ASA AR IS vepie
A2 weAG5] HT AN UEAme S
AA37] 3 d77F B2 =iH4, 10). Youalt [21]9F
Yamanaka ‘3[20}—"4 A EoNA oA S FaAE $ 9l
olg] MlFES R sk}t Doddset Collins[6F= HAktoll
2] }eq ‘n‘/‘i°] AR 7ol 7]Qlsted f-FellM o}

*Corresponding author
Tel. 82-53-850-3217, Fax. 82-53-850-3217

E-mail: leesh@cuth.cataegu.ac.kr

o] 33k A7t FREeAL sl e, wit e Ak
So] ofdAlY £FS Uz 2 9l FAS YT kg
2 L A “—JL"]X]% starter:= B2 A4}
FAPEES 81, 94 nitritesl] WAl QlefeF ik
ERE o2k fr3l wlAEel dish AAAAE nitrite 427
TE 87HEH & A7 SAF A=A AHHE
nitrosaminedr S A7l vlokS RAEtRL, Jopr}
HESAE AZRA A 5 e starterE AUl 918}

o] ZAXEHE] FAHTFS Hesly] starteri/q ZhFro]o}s}

2719 FFA, VA, PINE SASE B0 2}
sgc.
ME oy
kel 22l

AR B A 7N 32 S =0 2]
o2 WA 1088 AERE AMEsle 0.02% sodium
azideZ 371t MRS Agarg AHE3le] 2t Al8wd 2054
T3l F 20059 FAES FElEiedleh. HelE Rk
< MRS Agar slantel] HE3led 37°Col|A] 2447 wljoF
F 4°ColAM HAsPEA AR

Listeria monocytogenes?| M% Nls HE

AR B8 A L monocytogenes®] A3
JA %52 University of Georgia A]ZE-F33}ol|A] Hopiko
L. monocytogenes Brie I A¥ T2 AMESle] paper
disc method[1]2 clear zone3A 55 sl



40 Lee aND Park

Madst fikrel & spectrum
L. monocytogenes Brie 19 a3 ol A= HFAHFS
Absled  Escherichia coli ATCC 11775, Bacillus subtilis
KCTC 1021, Staphylococcus aureus ATCC 29737,
Vibrio parahaemolyticus ATCC 17802% AlHTF= AM-
(o3 ==

3le] paper disc method® clear zone¥3A 75 AR}

At

H=S0l [ME MU RARS| 4

WG FAHEE AP $iske] ArAbtE NaCl
B35 1%, 3%, 5%, 7%2 A8 MRS WX P&t
3 21°Cek 32°Cell M 24417 wiekEtH A dAH Az
7¥Ao 2 A8F AF k] 600 nmol|A FFE(Optizen II,
Duksan Mecasys Co., Korea)ys =743}l

HHXILHOIA A0 2|8t OFRIAE A

obdAtdS Tto F[91F 214 Wil wet vkt
7ol AAslgel olAANE Y FHEFEE 200 pg/mlt
HEF A3 MRS wirle] A fAEE HES F
21°CS} 32°CellA 24A17F wioFslmA UAAZE 7HH ez
ABE AF 3l 3000 pmellA 2087 AR AR F

AEol 8. 25 migaF ZekaTe] FHdled WAl (Sulfanyl
amide, naphthylethylene diamine dihydrochloride 8-,

GAPEIN)S TIPS PR AN FRA
25mlE fill wpAlZFE 538mmeld FREZ AR F

ole) A AN ERE olANGe ST AR
o obdAll ARgS WS ol Ee] R
WekFe) TR WEge St

EajRaiEe] ofX| U EMSOIMS| OFEMe] A7)
GR) M-S sodium chloride 4%, sugar 2%, sodium
nitrite 0.02%2] FAJ o2 AMslgdc). Gx|F AN At
of wg opzAlde] Wzl= @AY 100 meell AE 3%
SAHES ZHb starter2 AH7FEE 3 GA|Nel] $ 100 g&
fgz]f‘f}oq 32°CoA 24R17F BAslaiA A7l AR
Aoz AHY F AUstel 1 ATAE olb
Stof obRUG AEES 2B, EASAIAS F4
AN SR oL WS S A5 2%
o] FRAEE H7SLT starter cultured HE3t], T3
F casingell FXAIA 32°CollA] 24417 BosPAA UAA|
7lle}l AR 10 g& FoALE AF s HdE5FT 90ml
Z 7}8}e] #A7](Nihon Seiki, ACE, Japan)® 2-%¥-7t
TAANZF AARefsle] 1 NS o83l olxlAkg
AEFS FA35H.

THE RNy &

opa Ak o] Ak Kato $(10}2] HPH-E Wyl o

Z o] AAEIgE AR 1mlE FHEb 2%ZAEY
5ml, GriessAl 2F(30% acetic acid2 ZtzF ZAT 1%
sulfanlic acid®} 1% naphthylamineS 1: 182 &3+ A,
AR ZA) 04 mbE 718t A EFAR oS Al
A 1587 WA F 2 ATl disted 520 nmell A
%“%EE A8 F vl A AFANCZHE opAlY
=8 AREdleln. ofaAlg 5\-—‘?—‘%—9‘ wjoFAe] opdlale
%“E‘ﬂl N wfFe T8 WEER ARSI

SAHXE

obaANE sk Aep] Tk
oW BE% ERAND Jehiglh 24 270l E
Fo] A& SPSS programs o] &3le] P<0.054F ]/\.]
Duncan's multiple range testl] 23] ZAs1eH2].

AEe 39 W S

ML 5

Adb #5e] ety BAS drn)ier sy
o] 2] catalase test?} glucoseZHFE gasAFF F AL,
gram 94, API 50CH(BioMereux, France)®] W&
o]-83led Aube] A4S AAEAH.

AR S S4
AX A FEg FARE 20TFFE AR L
monocytogenes Brie 19| W&t &G4 HAS- paper disc
methodE o] &35t =ZAlst A 97FFY FAHFOl
L. monocytogenes Brie 19 w3} 7348 epS]
o}. L. monocytogenes Brie 1o W8] A& &5

Table 1. Antimicrobial activity of lactic acid bacteria against
various pathogenic bacteria

Lactic acid bacteria
N-1 N-2 N-3 N-4 N-5 N-6 N-7 N-8 N-9

Strains

Listeria monocytogenes
Briel

Vibrio parahaemolyticus
ATCC 17802
Bacillus megaterium
KCTC 3007
Bacillus subtilis
KCTC 10210
Salmonella typhimurium
ATCC 14028
Staphylococcus aureus
ATCC 29737
Escherichia coli
ATCC 11775

+ : positive reaction, - : negative reaction
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Table 2. Growth of lactic acid bacteria in MRS Broth containing various concentrations of NaCl at 21°C and 32°C

21°C 32°C
Strain No.  Concentration NaCl(%) Incubation Time(hrs) Incubation Time(hrs)
0 8 16 24 0 8 16 24
N-4 control 0.255" 0.281 0.838 1.754 0.255 1.805 1.866 1.886
1 0.226 0.237 1.311 1.772 0.205 1.775 1.856 1.860
3 0.201 0.217 0.396 1.577 0.187 1.506 1.697 1.671
5 0.183 0.269 0.213 0.620 0.192 0.623 1.264 1.294
7 0.180 0.198 0.193 0.201 0.223 0.246 0.687 1.037
N-7 control 0.241 0.261 1.088 1.767 0.268 1.661 1.358 1.854
1 0.238 0.243 1.322 1.776 0.240 1.705 1.884 1.818
3 0.211 0.212 0.496 1.605 0.194 1.448 1.607 1.604
5 0.186 0.205 0.213 0.760 0.202 0.567 1.293 1.285
7 0.182 0.201 0.194 0.196 0.210 0.247 0.832 1.021
N-8 control 0.249 0.266 0.659 1.733 0.235 1.665 1.854 1.835
1 0.229 0.245 1.300 1.793 0.240 1.022 1.657 1.836
3 0274 0.228 0.521 1.616 0.186 1.479 1.668 1.675
5 0.174 0.210 0.207 0.892 0.203 0.923 1.440 1.427
7 0.201 0.201 0.202 0.208 0.208 0.227 0.939 1.148
* The values represent optical density at 600 nm
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Fig. 1. Depletion of nitrite in MRS broth by various lactic
acid bacteria isolated from kimchi during incubation for 48 hrs
at 21°C and 32°C.

Each value represents the meantSD of triplicate experiments.
The significant differences as compared with the control (P<0.05)
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Fig. 2. Effect of various lactic acid bacteria isolated from
kimchi on depletion of nitrite during curing for 24hr at 32°C.
Control : No starter culture added N-4, N-7, N-8: Starter culture
added.

Each value represents meantSD of triplicate experiments. The
significant differences as compared with the control (P<0.05)
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Fig. 3. Effect of various lactic acid bacteria isolated from
kimchi on depletion of nitrite during storage for 24hr at 32°C.
Control : No starter culture added, N-4, N-7, N-8: Starter culture
added.

Each value represents the meantSD of triplicate experiments.
The significant differences as compared with the control (P<0.05)
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Table 3. Morphological and physiological characteristics of
selected Lactobacilli isolated from kimchi

Strain No.
N-4 N-7 N-8
Homo

Characteristics

Fermentive type Homo Homo
Morphology rod rod rod
Gram staining + + +
Catalase - - -
Acid from
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Ll
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a-Methyl-D-glucoside
N Acetyl glucosamine

+
—+
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+ + + o+ o+
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Amidon - + +
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Latobacil- Latobacil- Latobacil-
lus plan-  lus lactis  lus lactis
tarum ssp. lactis  ssp. lactis
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+ : positive reaction, - : negative reaction
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