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FoEE AR FHA L 2 da, 2 FAE HEAE st

A 2 53 AEE Sl 2Aua gtk 9 dE F diastas
AstEE, w3, ASE 5o &5 AW, rapines AT, A, VB F

dA &5 T F AE&S T34l o Qe olmAg, AFAE, H&.A
HF24E, Ad, Ad#E, d2As, Ua" AA 2E, EA4S AR 2 AEA
& S 2o Ao e ez LdEA Av[34]. A AAstHe] &

e JAAMeFT T R F=o] bAoA A= = AR S
H o F2 QI E7E A 8oR da FAE AAE
Azoltt35]. wEuE s dFE AR, 2rls )&

AR ToR of&Ha SludH, AAARRE AEE FdF HdE ARE ST
3

Y ZE3 A

>
"
©
2
IS
K
;O

-

A
A HA FF HwTF o] ALl T Eub o
of AAAFeR 9y ol&H i Avt36]. e Ao dd T A
W 27 T A3 myrosinase’t U $i-H o] A= sinigrin®l
2k &3te] glucose, 34w 1 #d B4 & AHSHA Hed, L 7k
allylisothiocyanate(AIT)E SE3 S e F AdEeE dyA dx
[37-39]. olAHH 3} 22 AAsY A ZFo] 2&e 3 = sinigrine At
£S JMA 3 Qi sinalbin®  myrosinase®] € 3k phenol*é 3} gHE<l
oxybenzylisothiocyanatert sinapines A7dsts 285 2ty vh )
oH40]. dHAS JUEdE HAERZE  lysozyme, polylysine, protamine,

Mo
Py
r

e

canalbumin, avidin < 9WAd EAI qgcetic acid, malic acid, succinic
acid & F714, AR E, 4Wdg B4, AFA A ester & thEEA &
A Sl vH41-46].

g, A F59 16~20%c WSl Edol EEEEAR gl Ws 1y
a = o tiFES Al VQlste Aew FEnm AFEd SlojA Al
of ztAst= Hl T s Av[47]. 2 Yo A BRARA T FA 4
w2 Al Ad A5 ogk xS 1990 618 ol Al 19941 el 1,746
7 1996l 26768 o2 [JAEHJ o, 1998 == 4577 o8 AEHAH R
S et At A FEe Ao RE AW st A HE dode= A

T

ow IYA & Sahnonella  tplimurium, Vibrio  paraleamolviicus,
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Stap/lococcus aureus, Clostridiwm  botulinum, Clostridium  p.
Bacillus cereuss©) Jow, H 2 Age] Watel AAb o wg
I Qe ATE wAERME Zscherichia  coli O1570:H7, /i
monocylogenes, Campylobacter jejuni, Yersinia enterocoliticas ©l A THA4T].
olelgt fFal wAEe HAu 9 AdBHor HHAl  chlorinated
water[48], acidified sodium chlorite[49], electrolyzed oxidizing water[50],
hydrogen peroxidel51], chlorite dioxidel52], diacety[53]13% H.EA<1 sorbic
acid[54], benzoic acid[55], lactobacillus HAFFE([56],  bacteriocinl57],
lysozymel58], 714HB9] & HA 5 F4 A A 3 zArkd A
[60]el <13k 2F= A= SAA WHol Basol gu. ey H
ABAEE AZAFH S S kA dg oA nxw FAH Ft

ol alkaloidF, flavonoidir, terpenoidi, phenolic compoundir, quinoney 2
volatile oil ¢ OlAHAL AHEolAY EE O fFEAEE LEAd Ao
[62-64].

mEtA] B A ME AR AR FE mA 9o otHAg =
o] 7est=AE dolry] g8 PgH AR nFsE, R, A, Ay bl

=
=
S, 2, wMFE 47 methanol®  FE3a, AEE=H4Q Sahnonella

i
olN
™
>
N
r 1F

Lphimurium, Listeria monocytogenes, Staphylococcus aureusSy 29 A FE
o

QR Zscherichia coli, D5 Aspergillus sp. Penicillium sp.ol

£ paper disc agar diffusion® & ©]&3td HAAINEZ=MICO)E 7435+
a, A AElgd ASsAATAH & AT EZHN FiH S AT
gt FALHAAA P F(SEM)S ol &3kl FEE0 Agd dAE AAdsta] Ax

dHE BHsta] o5 FE=o AR AHI dF e FA=AE LIHELT

o ®i1&k= wpo| T},



1) A=
B A AbgS sid AE g AR ARE aE2E(ERR), T
A, T v, Zb R AF g W)

ol 715 AFow 933
ozt e SRR 2733 FAg H 2E A F TN &
3l B4 71 (HMF-340, Hanil, Korea)® 33t $ 50mesh standard sieveE &
FA|A “ir%% Ag® AbEstal 7, A%, 49 e SRR 2733
A 7 sAsA fu R B e nEsEE dAy glo] 7Y
I EE A REE ALESA T

2) Aot @ 77

A8 AnE AE43 522 843 A8 ¥ methanol> Tedia(OH)AL
S5 999% SFES AFES AL paper disce= Whatman(England)AH2] A&
o7 AW 6mmAEL, 96 well microplate Becton Dickinson(N]) A}2] A%
S AHESY 2™ membrane filter= Advantec(U.S. A)AS] A EF S A3

o, 28 FALA AU A (Scanning  electron microscope) S 3] A& 3

Z}

ol

Al ek Electron microscopy sciences(U.S.A)A S A &S A& 39t}

3) IAFF E HxR
WA Az A8¥" Tryptic Soybean Agar(TSA), Tryptic Soybean
Broth(TSB), Malt Agari= DifcoMD)AS] A %S AME3H L, AlEH I



= Gramedid Ecolil ATCC 9637), S.typlumurium(ATCC 1911
AR S aureus(ATCC 25923), L.monocytogenes(ATCC 14028)E
oA FAASHRRTE EEWol Atfste] 37°Cel A 24~
st &dstalA AbEstAt AA TE T Fa % Fd Astdd %S
" X = JAIF Aspergillus sp(ATCC 20253) Penicillium sp.(KCTC 26191)=
St TP oA Bl HFe® 20CN A 2G77E wge & AFESES]

t}(Table 1).



Table 1. List of microorganisms and media used for ant

activity tests

Cultivation
Microorganism tested Media used
temp.(C)
Gram Escherichia coli ATCC 9637 TSA&TSB 37
negative
bacteria Salmonella tyvplumurium ATCC 14028 TSA&TSB 37
Gram Stapvlococcus aureus ATCC 25923 TSA&TSB 37
positive
bacteria Listeria monocytogenes ATCC 19115 TSA&TSB 37
Aspergillits sp. ATCC20253 Malt Agar 20
Fungi
LPenicillium sp. KCTC26191 Malt Agar 20




1) & ANE FE29 =A
AA Am FEF= A= 27 #=8E A 59 methanols 1:10(w/v)e] B &
B E3tato] AL A 6A 75t 3@ HEEsle]l wgk FE8FQAr. o] FE
S A A (Whatman No2)2 <33k 3 3 Hd W1g F4u7]
EYERA, Japan)Z 45 C9] FE4d A st 553 7 552 045 1
m membrane filter (Advantec MFS, Inc., CA)=
ByataA Al AESHA T Lo dEF2 54
3o 105 °CellAd Az S8 & JAFS ALbs

=
IS
3
Q
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S
g
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2) AX A S methanol F=E9 Fd3 24X

Aol ek A =AS Paper disc agar diffusion B [65]S ©] &3t}
5, 2 w5 1 gl s st 10 mLel brothdl A &38haL, 37 °Cel Al 184
st wEstel s AI Y. o] &4 01 mLe FA7F 475mm<sl TSA
W Ao =t "BE 6.0 mm filter paper disc(Whatman AA Discs)E
1.0mg/disc®] s== 2t FEES F5AA F& &vWE AL @+ F
plate 3= ol Fol 37 °Col Al 24413 &<t WL ATt. 2 F disc 799
clear zone®l A7 (mm)s AHAH o wA vl ustioh

Fungidl digt I &4 #A4d dHors wWAHAAR66]S &3ttt
Malt agarii Al 278 s=7F Hes FE2ES &8t o FduA
ne wFaE 7 S A
A&k 20CANA A2 71F wjEFe & A JdAg e AE S F4ske] o
AL A A S (hyphal growth inhibition ratio)® FH#EHA S &3t 2o
e A
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% hyphal growth inhibition ration = [ 1x100
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G F87h MAgel T4 47

Ce: H7k wAgel FA A7

AXAQAE WS 5529 ASAS 5=% Turbidimetric assaysS A-&3F

ARt Sd5AT 4 F9 ol &Adstd 10 mLo
TSBuj Aol F2ES sz H7bata 37 TolA mFatd A0, 4, 8, 12, 24
Al 7ko] H = weo] 650nmel A microplate reader(Biolog Inc., USA)® S3d%

4) MB=9 B Ade 54

A=A AE methanol FEE°] 49 bacteria®] " H+= A A

rlo

Mo
N

TSB wi#] 10 mLel 24 A 759 F=ES 1,000ppm =2 FY3ta, 4
o gAANS 0.1mL HE3] 37°Col A 124 7F v Lkate] =43¢t}

microplate reader(Biolog Inc. US.A)E ©l&€39 650nmdA STZ=E

jus)
_

&

o

it
e
o

=

Su g JoE ASANE)S BASFAHET. A% AHse Eo

FSA7 T Kol M dAE 12A3e A 2 gs Sds T

9% inhibitory effect of bacteria
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o] ¥xE 2x10° efu/mLe] HEE A A A 100 pL¥ H71sk

37 TolA 2441 7F vi<EF3E 5 650nmel A microplate reader(Biolog Inc.
USAZ 355 =439, Turbidity?} 0.0022 %A 5= well9 3l

Aa 555 MICaHo® AAEIH.

e SE="HZ methanol FE529 T%=7F 1 mg/disc7} =
agar diffusion .2 48 SHAYHIY sdsA SHSFAT. pH HHAH
pHel wet &wjE 2 5 7,9, 112 4% F A=

1 ESE WA vs pH 72 FEHANA 4 LN 3L URler 4,
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7)) FAA A& B (SEM : scanning electron micoscope)
o old uAES M¥ Jy W3 A

A2 AR methanol FE= 5 7HE Fatdol Hold z%H vis FEE

X"

ol

sty g ye] ik 7 FS & A methanol FEE I S
7

=

phimurium®  E.coli®d i &35 FAAAAAY FA(SEM:  Scanning
electron microscope) .= Rl AT, FAFA AW F ol =4 #£W A A9
HAAE I} Speciman preparation R [68].2 Al A (Fig. 3). 5,
dAdstd wAE dALgstd Jesta, 1 9 g -4 s AN T &
FH ZZAS Specimen NEWOR AZREFIT. I F sputterE: ©] &3+

150 A9l FAE gold dA%He <43 F FAAAAV D Hitach Model

S-4200, Nissei Sangyo Co. Ltd., Japan) 2.2 7174 3} ).



Primary Fixation : at 4T for 2~4 hr

Modified Karnovsky's fixative(2 % paraformaldehyde and 2
glutaaraldegyde in 0.05 M sodium cacodylate buffer(pH 7.2))

|

Washing : at 4T for 10 min, three times

|

Post Fixation : at 4T for 2 hr

1 % osmium tetroxide in 0.05 M sodium cacodylate buffer(pH 7.2)

|

Washing . at room temperature two times briefly

distilled water

|

Dehydration : at room temperature for 10 min each

EtOH - 30, 50, 70, 80, 90, 100, 100, 100 %

|

Specimen Drying : hexamethyldisilazane(100 %, 15 min two times)

|

Mounting : on metal sputter

|

Coating : gold

'

Observation : SEM(Hitach Model S-4200, Nissei Sangyo Co. Ltd, Japan)

Fig. 1. Procedure of Speciman preparation for SEM.
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11.38, 12.34mm, &3}, vks, 2, WF5 S aplumuriund) 934 10.68, 17.63,
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gk Fdes et

o] A¥o| A 7} A= methanol FEEEC £ co/Pl daliA Az whet
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low A7 du= vrE AE HusE o AXNE clear zo

d
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®3 Al 5[72]12 Disc SatH o R Ztel i dAg s A Ao Zt
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ox,

FE=w9 Aspergillus niger®l AAGNE AEeF =, ol 99 At o
A3 AoE AEURA oz F8d = e oA m=e HA AR A
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Table 2.Yield ratios of extraction of Kimchi ingredients by me

Kimchi ingredients

Yield (%, w/w)*

Red pepper 20.50
Radish 3.15
Ginger 9.12
Onion 4.64
Garlic 7.29
Leaf mustard 7.44
Chinese Cabbage 6.86
solid in extract gr
¢ Extraction yield (%) = x 100

raw material gr(dry weight)




Table 3. Antibacterial activity of MeOH extract of

ingredients on several pathogenic microorganisms.

Clear zone on plast (mm)"

Kimchi ingredients

S. typhimurium L. monocytogenes S. aureus £. coli
Red pepper 9.36 11.38 9.71 22.20
Radish 10.50 12.34 8.39 18.94
Ginger 9.69 9.65 9.80 10.13
Onion 10.68 13.81 9.11 10.21
Garlic 17.63 9.21 9.13 22.20
Leaf mustard 19.72 9.75 9.10 21.11
Chinese Cabbage 18.73 24.40 9.22 10.65

“ Values are the diameter of inhibitory zone of including the disc(6mm).



Table 4. Antifungal activity of MeOH extract of Kimchi i

on Aspergillus sp. and Penicillium sp.

Kimchi ingredients

Hyphal growth inhibition ratio(%)

Aspergillus sp. Penicillinm sp.
Red pepper 24.75 20.56
Radish 50.94 26.73
Ginger 57.69 33.27
Onion 46.11 14.60
Garlic 63.33 49.27
Leaf mustard 15.09 25.28
20.94 3.65

Chinese Cabbage

“ Values are the diameter of inhibitory zone of including the disc(6mm).
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Fig. 2. Growth curve of Sa/monella typhimurium in the media adding the

methanol extract of Kimchi ingredients.
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Fig. 3. Growth curve of Listeria monocytogenes in the media adding the
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Fig. 4. Growth curve of Stap/iy/ococcus aureus in the media adding the
methanol extract of Kimchi ingredients.
& :1,000p0pm MW :500ppm A : 250ppm @ : Oppm



Radish

Red pepper

1.6
1.6 1.4
1.4
. E 1.2
E 1.2 S 1
8 1 © 08
© 08 T 06
c .
S os 2 o4
S 04 ° o2
0.2 'o
0
0 4 8 12 16 20 24 0 4 8 12 16 20 2
el time(h)
Ginger Onion
1.6
1.4
E 1.2
£ 8 !
£ © 0.8
I © 0.6
o o
o )
3 o 04
2 045
0 4 8 12 16 20 24
time(h)
Leaf mustard
1.6
1.4
£ 12 £
5] 1 S
© 08 8
S 06 T
g 0.4 e
0.2 °
0
0 4 8 12 16 20 24 0 4 8 12 16 20 24
time(h) time(h)
Chinese cannage
1.6
1.4
E 1.2
S g
wn
© 0.8
S os
o 04
0.2
0
0 4 8 12 16 20 24
time(h)

Fig. 5. Growth curve of Esherichiia coli in the media adding the methanol

extract of Kimchi ingredients.
& :1,0000pm MW :500ppm A : 250ppm @ : Oppm



42 ALY AK A& 534
HA A HE methanol FEE2 =5 1000 ppmo. =2 3ta] TSB 4l

b & mAECd WI AsASE FdotR 7] 9t FZ=(A=650 nm

A3 & a1 o=z A[%inhibitory effect of bacteria=(control-control
blank)-(treatment-treatment blank)/(control-control blank)=x100]¢l w2} A
dles T8k Fig. 63 Zol UetlAdn. 2 A3 uE7bF, F FE=0] S
plumuriumdl &l 40%, £. coiel ta] 30% olAe e MeAF =
e, 8% FE=2 £ colel dEl 30%°173 e AsAE e e
W, &3 FE2E2 S aplimuriumdll Al 50%°1%, £ colel WE A= 60%
ool M =& AdE&ES UEtNA AL, L. monocyiogenesd HEl A= 40%°]
A, S aureus A 20%01 o2 BE el dEiA AS A 295 YERS
. wtE FEES S awreusdl W3 60% ol A3 ASANES e
AL, 2t FEEL L coldl AT 25%01 49 AES e on, b

rlo

F FEEL S aureuss ALF 3T wol tiEiA 30%°lde] =S AS A
al masE YelAY.  Alidwm® A=< v F9r sEAHowm S
aureus®| &l FatHo]l FE AL o5 A= FFE FFEFd=E s A
o2 A2t} [30,31] A[101= .S awreus?t vl Wit @d7do] AA FH
g AsAdE yvetta B ausklal, Focke Sl[76]2 vh=el  allicin®l
CoA-SHE AgA oz dgAste Faads dhar st9em, Norbert[77]E
S 59 virusga R ATl A e AW ABE A& alliinAH A 7F ofY

R
odt

i

I alliineZ2F¥ A7 allicinlallyl 2-propenyl thio sulfenic acid)¥}
ajoene(sulfinates)o] 738t sttt Ao A= A= IddH S 2t A
A7 AE F phenolic commpounds?] gingerone, schogaol, zingerone®| 2|3t
Aoz A7 EM[30,31] BAFEELS Gram FHTERYE Gram S0
Ao 2 ety e, olst Ay g S[78]e Hiete Adolgh

olgler, ol FEol AHEE Sy FEUHA & Aol "ol AR

=

N



Ak b FEECA 173N Abole] ddEEde gt
glucosinolate™ 2l L &< sinigrin® A A2l myrosinase %+
A g AIT7E Bl A F&9 T &+ 87

[79], ol Aol AJzto]l Faghel] wel HAHew FAa[79lste =z H5 A &t
b gA Uehd Zlew AZtE.

Paper disc agar diffusion B o2 43 AFAse] A giis o
Aok Aoy AS A &M= oA dEtuA Gokd dard ol A A
g ol A vebd B Al gk A d= Tabak[8113 ©][82] ¢ A<}
FARE AR A wiFH I A wER el FEE gt A= Aol 9

@ Aow 4w




70

50 r

40 r

Inhibitory effect(%)

20 r

10

Red Radish Ginger
pepper

Microorganism

Fig. 6. Inhibitory effect of MeOH extract of Kimchi ingredients against

microorganisms for12hrat 37°C.

W : Sa/monella typhimurium
: Listeria monocytogenes
[ : Szaprsylococcus aureus

B: £ coli

Onion

Leaf Chiness
mustard Cabbage




5. AX AE methanol F=E°9 HLHA

(Minimum inhibitory concentration)
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Table 5. Minimum inhibitory concentration of the MeOH ext

Kimchi ingredients on several pathogenic microorganisms

MIC (z:/mL)

Kimchi ingredients

S.typhimurinm  L.monocytogenes S.aureus E.coli
Red pepper - 500 - 1,000
Radish 1,000 1,000 - 1,000
Ginger - - - -
Onion 1,000 1,000 - -
Garlic 1,000 - - 1,000
Leaf mustard 1,000 - - 1,000
Chinese Cabbage 1,000 1,000 - -

V- not detected
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Fig. 7. Relative growth promoting activity of the MeOH extract of
Leaf mustard and Garlic for Salmonella typhimurium treated with

heat(@:Leaf mustard , €:Garlic) .
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Fig. 8. Relative growth promoting activity of the MeOH extract of
Garlic and Leaf mustard for ZEscherichia colr treated with heat

(@:Leaf mustard , ®:Garlic).
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Fig. 11. Scanning electron micrographs of Staphylococcus aureus.
(A: not treated, B: treated with MeOH extract of Leaf mustard, C:

treated with MeOH extract of Garlic)



Fig. 12. Scanning electron micrographs of Escherichia coli.(A: not
treated, B: treated with MeOH extract of Leaf mustard, C: treated

with MeOH extract of Garlic)



v.d £

A E AR ARV Fre ST = 54 ol FeiAltel
Ftazrt e dotny] A& 2A AR nEIE, E, AR, &5, v

5, 2, wFe W&l AFE5T] Sahnonella  bplimurium,  Listeria

’

ke

monocylogenes, Siaphviococcus aureusSt EWHE AXTQ Lscherichia

coli, AT Aspergillus sp. Penicillium sp.©| ot argd S A H ok

s
AANEE methanol® FZ3te] 1 FEE U3

S84 S paper disc
agar diffusion o2 Ay ron 7 FEES HA2AS FEMMIC
minimum inhibitory concentration)E T3til FEEEC] ALEU A ET T o

H AEgS FAUE FAEAAAN F(SEM : scanning electron micoscope) 2. &

golale] g ge Ass Aok

1. 2t AA A5Q methanolFEE2 T8 15715 FEE°] 2047%Z A
M =8 S Ul A7 9.12%, vtEd ol Z+zb 7.29%, 7.44%
} 6.86%, &I7F 4.64%, F7F 3.156% 2 &S LEFHAL.

2. Paper disc agar diffusionH S AF&3t ZAYSE methanol F& =2 3t
g2de HAA AR methanolFEFE= REFA FHE(E HEUHUT. 53
M e Frde Ul Ae ey axotE A%, vhs, 2 F
=0 £ coll W& Z+7y 22.20, 18.94, 10.13, 22.20, 21.11mm<e] S A A o
s KA, G W= L. monocyviogenesd et 2+ 13.81mm,
2440mme] AsAAWE Yetde] 3 Fdde 7H Aoz AAEAY
aF7VEes B L monocyvtogenesisd W]l 11.38, 12.34mmel A AW E
yetleow, 4 wls sk wiFEE S Apdinurime 93 10.68, 17.63,



19.72, 1873mm= AANE Yl BAS S awreusd o3
AANE YEFY AT

3. HA AR methanol FE52 Aspergillus sp. 3% Penicililum sp.2 =%
olfel e FHHSE AES A= vis FEEO Aspergilius sp.ol W&
63.33% %} Penicillium sp.ol thal 49.27%< A= eFho] M 58S
Y. Aspergillus sp.o A= A FEE9] 57.69%, F FE=E°] 50.94% =
2SS oAl Penicillium sp.o NAAE GA BRI F FEFE] 77}
33.27%, 26.73% =% §- 39T}

4. A AF methanol FZEES 0, 250, 500, 1000ppme. 2 =5 @&l st
el A= gt ASANFAS FAHS AR, S splwmnurivme) &A=
IF, &, wiFeA sRdEE ASANERE EATh Z
monocytogenes®| NalX = 15, Fi FEE], S aweusd HAAE &
o #Agle]l MAHo R ke ASHAE HIAow, £ /e diAs B
E FEEo sEEE ASgAERT AdeS 2o FUh

5 AXANE methanol FE=5< 1,000ppme 2 o] S Aq &S =43 4
= vbs FEEC S aureusd) Wske]l 60%°ld e FHE g KA E LE
e, 1 tggoz &3 FEEO A /A dE 60%°ld, .S
typlumuriume] sk 50%°1d, WF FE=ol £ colel dske] 50%9 B S
Al &S HEFHIAT

N

6. F3lirel MICE =43 23, 15715 FE5E9 500 pug/ml= L
monocytogenesdl Nl MICE YWeLW AL, S aplmuriumd] W& F, Fit,
nk= Zb vl FEE9] 1,000 ug/mL, L. monocytogenesd N3 F, &3l ow
F Hes FF2E°] 1,000 ng/mL, £ col® al 15, 7, vks, 2 259
1,

000 pg/mL= MICE e AT}



o ﬂ&o .
N n_é 0 Bl fis) = B =
T X ¥ T " MM m qmb %A T ok H_W "
st 0~ 0 o w oF m T dv.m._ ) 2 S o) W = Hr
= L TN LA o T =
o o= - oYM T o > BT = <z
I~ o X N 5N 3 o X N EOK " - ™
N < . o] —_ B - N T F e =<
5wt = N &% A 5 ° W TR
Hooowd T S Sy ® T ) - o
o y M S 9o o B a S o W W 2]
ﬂpnmomonﬂ& m;%owm_Wlm SN . m
o = Zﬁ o ‘mW M 1_,.Al o R M .m_ﬂ fejuin ﬂi_l ‘_ﬂoﬂ_ ﬂo _n;.o
ﬂ W i BT R I ,Me woT X ﬂkmu w T i =
B S o 3% w o TR < 3 F o ¥ - '
W oS Y oMo i - 2 oy N o
- o o o & % < w3 o W g N ~+ o}
=R RO MoPO§ o w W op & 2 X o - o
= 2 W AR = 3 T ] B o7 i
- R = ajp IS e N x® ~
o o | NI T NN ~ o
g Mo W © % E = S O ol
RS T %0 = W ; .
_ﬁmmﬂﬂ%@ waaﬂwq LI o
N .0 X Ar =SS e wowW R m & Mo =
rr st EORERC =T T oe B
S — oy % T . ! o
S woa BE o Q%%L%Ao Ry P W v
S i 8 - o ot N o
B R P HF Ep g KB
N wog MO A TS e b W
RS X oo ®ow T ) N o
Hmmﬁﬂﬂw i Woe LN i3 o T o
=T~ 379 3 i oy goop ol Mo
o ST N ) G
R A Z B ®m R
AR T S . ¢ & 0w g E g P
~ o - KR X £ T oy ok = W o 9
S oy s — % = N o W T S
o W W o oF T N o- WX .0 H 03
0 ] S _— o = Ao PN
NG =) o oR 0 0 S
omoH <

5t o

[s)

Al A}

O
=

o)
e

A=AE o 5 Ao
- 38 —

i, o yoprt &



References

. Yang JH, Fark SH, Yoo JH, Lim HS, Jo ]S, Hwang S], Effect of
Freezing Methods for Kimchi Storage Stability on Physical Properties of
Chinese Cabbage. Korean ]. Food Culture. 18(2): 105, (2003)

. Lee NJ, Jeon ]G, Studies on the Kimchi Pasteurization -Fart 2 Effects
of Kimchi PFasteurization Conditions on the Shelf-life of Kimchi. ].
Korean Soc. Appl. Biol. Chem. 25(4): 197, (1982)

Kang SS, Lim JM, Byun MW, Preservation of Kimchi by lonizing
Radiation. Kor. J. Food Hygiene. 3(4): 225, (1988)

. Lee ]S, Lee HJ, Effects of Chitosan and Organic Acid Salts on the
Shelf - life and Pectin Fraction of Kimchi during Fermentation. Korean
J. Food and Nutr. 13(4): 319, (2000)

. Kim W], Kang KO, Hyung KH, Shin ]JI, Addition of Salts and Their
Mixtures for Improvement of Storage Stability of Kimchi. Korean J.
Food Sci. Technol. 23(2): 188, (1991)

Lee CH, Hwang SY, Hwang 1J, Yoon EH, Effects of K-Sorbate,
Salt-Fermented Fish and CaCl: Addition on the Texture Changes of
Chinese Cabbage During Kimchi Fermentation. Korean ]J. Food Culture.
3(3): 309, (1988)

. Ahn S], The effect of Salt and Food Preservatives on the Growth of
Lactic acid bacteria isolated from Kimchi. Korean ]J. Food Cookery Sci.
4(2): 39, (1988)

. Na YA, Fark JN, Effect of Dried Powders of Pine Needle, Pine Follen,
Green Tea and Horseradish on Preservation of Kimchi-yangnyum.
Korean J. Food Cookery Sci. 9(4): 179, (2003)

Fark UP, Jang DG, Kimchi Quality Affected by the Addition of



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Grapefruit Seed Extract Powder. Korean J. Food Preservati
288, (2003)
Sheo HJ, The Antibacterial action of garlic, onion, ginger an
pepper juice. J. Korean Soc. Food Sci. Nutr. 28(1): 94, (1999)

Jeong KS, The Antibacterial Activity of Garlic Juice Aguainst
Fathogenic Bacteria and Lacit Acid Bacteria, Kor. J. Microbiol.
Biotechno. Vol. 31, No.1, 32-35 (2003)

Kumar M, Berwal ]S, Sensitivity of food pathogens to
garlic(Allium sativum). J.Appl. Microbial. 84:213-215 (1998)

Akiko S, Michinori T, Miyako 1, Antibacterial effect of garlic
extract on Vibrio parafuemnolvticus in fish meat. J. Food Hyg. Soc.
Japan 34:63-67 (1993)

Sasaki J, Kita T, Ishita K, Uchisawa H, Matsue H,
Antibacterial activity of garlic powder against Escheric/ua colf O157. ].
Nutr. Sci. Vitaminol. 45:785-790 (1999)

Choi HK, A study on the antibacterial activity of garlic against
Eschericiia coli. O157. ]J. Korean Practical Arts Edu. 14: 159-167
(2001)

Kim YS, Park KS, Kyung KH, Shim ST, Kim HK, Antibacterial
activity of garlic extract aguainst Zscheric/ua coli. Korean ]J.Food Sci.
Technol.28: 730-735 (1996)

Kun SC, Ji YK, Kim YM, Comparison of antibacterial activities of
garlic juice and heat-treated garlic juice, Korean J. Food Sci, Vol. 35,
Technol. No. 3. 540-543 (2003)

Kee H], Park YK, Preparation and quality properties of extruded snack
using onion pomace and onion. Korean ] Food Sci Technol 32: 578-583.
(2002)

Woo HS, Aan BJ, Bae JH, Kim S, Choi HJ, Han HS, Choi C, Effect of

biologically active fractions from onion on physiological activity and



20.

21.

22.

23.

24.

29.

26.

27.

28.

29.

30.

31.

32.

33.

lipid metabolism. ] Korean Sci Food Sci Nutr 32: 199-123. (20
Sheo HJ, Lim H]J, Jung DL, Effect of onion juice on toxicity o
rat. J Korean Soc Food Nutr 22:138-143. (1993)
Ra KS, Suh HJ, Chung SH, Son ]JY, Antioxidant activity of solvent
extract from onion skin. Korean ] Food Sci Technol 29: 349-345 (1997)
Kim JK, Encyclopedia of natural medicine. NamSandang, p.470 (1989)
EIFRCL, EOED, aLgs, v skl 3e) 214, ()4 A, (2001)

Beak SE, Antioxidant Activity of crude Gingerol, ] Korea SOC Food
Sci Nutr 9(1), 33-34, (1993)

Connell DW, The chemistry of the essential oil and oleoresin of ginger.
Flavour Industry 1: 677, (1970)

Ashmore CR, Lee YB, Kim YS, Antioxidant to meat products, ] of
Food Science 51(1): 20-30, (1986)

AL-Delaimy KS, Ali SH, Antibacterial action of vegetable
extracts on the growth of pathogenic bacteria, J. Sci. ¥Fd. Agric., 21,
110 (1970)

Block E, The organosulfur chemistry of genus Alliium implication for
the organic chemistry of sulfur, Angewante, Chemie, J. Gglschaft
Deutscher Chemiker, 31, 1135 (1992)

Chowdhury AK, Ahsan M, Ahmed ZU, Efficacy of aqueous extract of
garlic and allicin in experimental shigellosis in rabbits. Indian J. Med.
Res., 93, 33 (1991)

Jeong MH, Chimestry of pharmacognosy. Sam Seong Pub. Co., p.98
(1980)

Han DS, Pharmacognosy. Dong Myongsa, p.130 (1994)

Gandhi DN, Ghodekar DR, Antibacterial activity of garlic extract
against lactic acid bacteria and contaminants of fermented milk. Indian
J. Dairy Science, 41(3): 511, (1988)

Al-Delaimy KS and Ali SH, Antibacterial action of vegetable extracts



34.
30.
36.

37. R

38.
39.

40.

41.
42.

43.

44.

45.

46.

47.
48.

on the growth of pathogenic bacteria. J. Sci. Fd Agric. 21: 11

Jung DH, In Biological Efficacy of Food, Seonjin Munwhas
pp. 72-74 (1998)

AP pkEE, AL g A3, Al EAE, 1307, (1968)
159, 194, AAGANES 4§ A%, FEA, 15, (198D

PEAHS, Ve, FErobidte zofH, AR 7-F4> 3 71,230

(1988)
A BRI, HrERofimt: & gt~ o JET, REREL, 2-557 (1992)
2F=, AT, = A 4 T vt AL B2 ST WE S
SAEsA T=F, 5, 184 (1994)

Sheo HJ, Seo YS, The Antibacterial Action of Chinese Cabbage Kimchi
Juice on Staphyviococcus 7 7 Y Eaureus, Salmonella enteritidrs, Vibrio
parafzemolyticius and Enterobacter cloacae. J. Korean Soc. Food Scr
Nutr 32(8): 1351, (2003)

M k50, PUE MY 2 YR A i & B 9E,25,30 (1990)

Deans SG, Ritchie G, Antibacterial properties of plant essential oils,
Int.J.Food Microbiol., 3, 165 (1987)

2, 9, A& eFEEY £9ee] drEd

=], 5, 111 (1994)

=
1x
=
ofN

N
B
H
£
e =
-

ubX g bR 2ol =25 9 coumaric acid®] A, A E 38}
3] =], 5, 506 (1994)

ol ek, A&, AF FunAEY FAS dAste dd FHd B9
HA, Sk 2 F38E3] 7], 23, 200 (1991)

ot Asst, AF Fuju] e g A FHAdELAY s 2 F
o ot 57, bl E ks #], 23, 205 (1991)

A, ANEs, dyst, 1A, oM, AAE] 2 AELIAME 58, R
WS AN, Ax, A8, olgs, Fed, oS, HT gkl
At N RUEY 9 Fo B4 ] Fd Hyg. Safety, 16(4), 280-294



49.

50.

5l.

52.

53.

54.

5.

(2001)

Beuchat LR, Survival of enterohemorrhagic ZEschericiina coli
in bovinefeces applied to lettuce and effectiveness of chlorinated
as disinfectant. J. Food Prot., 62, 845-849 (1999)

Castillo A, Lucia LM, Kemp GK, Acuff GR, Reduction of
Escheric/ua colf O157T-HT7 and salmonella tyvplfumurium on beef carcass
surfaces using acidified sodium chlorite, ]J. Food Prot. 62, 580-584
(1999) Zisteria monocytogenes on plastic Kitchen cutting boards by
electrolyzed oxidizing water. ]J. Food prot., 62, 580-584 (1999)

Venkitanarayanan KS, Ezeike GOI, Hung YC, Doyle MP,
Inactivation  of  Escheric/ua co/i O157TH7 and and  Zisteria
monocytogenes on plastic Kitchen cutting boards by electrolyzed
oxidizing water, J. Food Prot., 62, 857-860 (1999)

Sapers GM, Miler RL, Mattazzo AM, Effectiveness of
sanitizing agents in inactivating Zschericiua coli in golden delicious
apples. J. Food Sci., 62, 734-737 (1999)

Taormina PJ, Beuchat LR, Behavior of enterohemorrhagic
Escheric/ua colf O157TH7 on alfalfa sprouts during the sprouting
process as influenced by treatments with various chemicals, ]J. Food
Prot., 62, 850-856 (1999)

Kang DH, Fung DYC, Effect of diacetyl controlling Zscheric/ia
coli O157T:H7 and Salmornella typ/umurium in the presence of starter
culture in a laboratory medium and during meat fermentation, ]J. Food,
Prot., 62, 975-979 (1999)

Larocco KA, Martin SE, Effects of potassium sorbate alone and in

combination with sodium chloride on the growth of Salhrnonella



56.

o7.

58.

59.

60.

61.

62.

63.

64.

typlimurium 7136, J. Food Sci., 46, 568-570 (1981)

Yousef AFE, EL-Shenawy MA, Marth EH, Inactivati
injury of ZListeria monocytogenes in a minimal medium as affecte
benzoic acid and incubation temperature, ]J. Food Sci., 54, 650-652
(1989)

Juven BJ, Barefoot SF, PFierson MD, Maccaskill LH, Smith B,
Growth and survival of ZListeria monocytogenes in vacuum-packaged
ground beef inoculated with ZLactobacillus alimentarius Flora Cam
L-2. ]J. Food Prot., 61, 551-556 (1998)

Schobitz R, Zaror T, Leon O, Costa M, A bacteriocin from
Carnobacterium piscicola for the control of Listeria mornocytogenes in
vacuum packaged meat, Food Microbiol., 16, 249-255 (1998)

Smith J.L, Marmer BS, Growth temperature and action of
lysozyme on Listeria monocytogenes, J. Food Sci, 56, 1101-1103
(1991)

Stecchini ML, Luch RD, Bortolussi G, Deltorre M, Evaluation of
lactic acid and monolaurin to control Listeria monocytogenes on
stacchino cheese, Food Microbiol., 13, 483-488 (1996)

B oA B

fol

e, FeA, 3. 1992, oA FEES I
21 =28k 2] 21(1): 91-96.
Beuchat LR, Golden DA, Antimicrobials occurring naturally in foods.
Food Technol., 43, 134 (1989)

Lee KH, Ibuka T, Wu RY, Gessman TA, Structure
antimicrobial activity relationships among the sesquiterpene lactons
and related compounds, Phytochemistry, 16, 1177-1181 (1977)

Mitscher LA, Park YH, Antimicrobial agents from higher plants,



65.

66.

67.

68.

69.

70.

71.

2.

73.

antimicrobial isoflavanoids and related substances from G
glabra L. var Typrca, J. Nat. Prod. 43, 259-269 (1980)

Conner DE, Beuchat LR, Effect of essential oils from plants
growth of spoilage yeast. J. Food Sci. 49: 429, (1984)

Lee SS, Choi DH, Lee H], Kang HY, Studies on biological
activity of wood extractive - Antimicrobial and antioxidantive
compound isolated from heartwood of Zelkova serrata -. Mokchae

Konghak 28(2): 32, (2000)

Klindworth K], Davidson DM, Breke C]J, Brekke AL, Branen AL,
Inhibition of Clostridiim pertringens by Butylated Hydroxy Anisole.
J.Food Sci. 44(2): 564, 1979

FRAARAN A E ol &g AR #F AP ATHE 5L AT
&7 718, Aadsha (1998)

Singh UP, Pandey VN, Wagner KG, Singh KP, Antifungal activity of
ajoene, a constituent of garlic (Allilum sativum). Canadian Journal of
Botany 68: 1354-1356 (1990)

Garcia RP, Garcia M1, Laboratory evaluation of plant extracts for the
control of Aspergillus flavus growth and aflatoxin formation.

Proeedings of the Jpanese Asscoiation of Mycotoxicology Suppl 1:
190-193 (1988)

N

AL, AUA, vtsd BFe FAH R SFFAAE, s A,
Vol.40, No.6, 514-518 (1997)

Shin SW, Kang CA, Studies on Compositions and Antifungal
activities of essential oils from cultivars of Brassica juncea L. Kor.
J. Pharmacogn. 32(2): 140-144 (2001)

Nielsen PV, Rios R, Inhibition of fungal growth on bread by volatile

components from spices and herbs, and the possible application in



4.

75.

76.

7.

78.

79.

30.

31.

32.

active packaging, with special emphasis on mustard essenti
J. Food Microbiol. 60: 219-29 (2000)

Michael GJ], Reese HV, Death of Salmonella C(yphimurium
£Escherichia coli in the presence of freshly reconstituted dehydrated
garlic and onion. Applied Microbiology 17: 930-905 (1969)

Lee HJ, Joo Y], Park CS, Furification and characterization of a
bacteriocin produced by Lactococcus lactis subsp. lactis H-559
isolated from kimchi. ] Biosci Bioengin 83: 153-159. (1999)

Focke M, Feld A, Lichtenthaler K, Allicin, a naturally occurring
antibiotic from garlic, specifically inhibits acetyl-CoA synthetase.
FEBS Letters, 261,106 (1990)

Norbert DW, Douglas OA, James AN, Byron KM, Larry DL,
Bronwyn GH, In vitro virucidal effects of allirum
sativurn(garlic) extract and compounds. Planta Med., 58, 417 (1992)
A&7, vk, FAA, e, HEd, st FAR AR E

g, A sE ks A, 22, 716-179 (1990)

otk

It

Fark SK, Park JR, Lee SW, Seo KI, Antimicrobial activity and heat
stability of water-pretreated extract of leaf mustard dolsan(Brassica
juncea), J.Korean Soc. Food Nutr. 24(5), 707-712 (1995)

Kang SK, Sung NK, Kim YD, Shin SC, Seo ]S, Screening of
antimicrobial activity of leaf mustard extract, ]J. Korean Soc. Food
Nutr. 23(6), 1008-1013 (1994)

Tabak M, Armom R, Potasman 1, Neeman 1, In vitro inhibition of
Helicobacter pylori by extracts of thyme. ]J. Appl. Bacteriol. 80: 667,
(1996)

Lee ]JJ, Kim SH, Chang BS, Lee ]Jb, Huh CS, Kim T], Bae Y], The



Antimicrobial activity of medicinal plants extracts against H

pviori. Korean J. Food Sci. Technol. 31(5): 764, (1999)

83. Chitwood LA, Tube dilution antimicrobial susceptibility test
FEfficacy of a microtechnique applicable to diagnostic Ilaboratories,
Appl. Microbiol. 17, 707 (1969)

84. Jones RN, Barry AL, Bigelow ], Gavan TL, Thomsberry C,
Evaluation of the MICUR system for quantitative antimicrobial
susceptibility testing : A multi phasic comparison with reference
methods, J. Clin., Microbiol., 16, 153 (1982)

85. Barry AL, Badal RE, Reliability of the microdilution technique for
detection of methicillin-resistant strains of Staphy/ococcus aureus,
Am. J. Clin. Pathol. 67, 489 (1977)

86. Boyce JM, Lytle LS, Walsh DA, Detection of methicillin-resistant
Staphylococcis aureus by microdilution and disk elution susceptibility
systems, J. Clin. Microbiol., 20, 1068 (1984)

87. Sutter VL, Emerman J, Randall E, Zabrandky R], Birk R],
Estabilishment of MICs of moxalactam for control and reference
anaerobic organisms in agar dilution and microdilution technique,
Antimicrob. Agents Chemother., 27, 42, (1985)

88. Gavan TL, Jones RN and Barry AL, Evaluation of the sensititre
system for quantitative antimicrobial drug susceptibility testing, A
collaborative study, Antimicrob. Agents Chemother., 17, 464, (1980)

89. Kim JY, Lee YC, Kim KS, Effect of heat treatment on the
antimicrobial activities of garlic (Allium sativum). JMicrobial Biotecno.
12: 331-335 (2002)

90. Al 4, 524 =2F Y F&4

o

WAl TE

el

504, uhat

%

A=

’



¥, m o) gal (1998)

, AL, Ao A

3}
<l

kg === X o
(Camellia japonica L) FZ% 9

L (2003)

3}

TE

7}

o



Abstract

Antimicrobial effect of Kimchi ingredients of

methanol extract on pathogenic microorganisms

Shin, Sun—-M:i
Department of Food and Nutrition
Graduate school

Sungshin Women's University

This study was carried out to determine the inhibitory effect of
methanol extracts from Kimchi ingredients against Salmonella typlimurium,
Listeria monocytogenes, Staphyiococcus aurewus and Esherichia coli which
are pathogenic microorganisms and Aspergillus sp., [Fenicilliim sp.
Antimicrobial activity of methanol extracts was tested against bacteria by
paper disc agar diffusion method and the MICs(Minimum Inhibitory
Concentrations) of each methanol extract were obtained. A SEM(Scanning
Electronic Microscope) was used to determine the antimicrobial action of

the extracts on cells. results follow below:

1. The yield ratio of methanol extract from red pepper had the highest



percentage(20.47%) ; The methanol extract from ginger was 9.
methanol extracts from garlic and leaf mustard were 7.29%, 7.44
the methanol extract from chinese cabbage was 6.86% and the met
extract from onion was 4.64%. However the methanol extract from radish

were taken in the ratio of around 3.15%.

2. Using the paper disc method, the methanol extracts from Kimchi
ingredients showed an antimicrobial effect against all microorganisms
tested. Especially, the methanol extracts from red pepper, radish, ginger,
garlic, leaf mustard showed a strong antimicrobial effect against
Eschericiia coli. 'The methanol extracts from onion and Chinese cabbage
showed an antimicrobial effect against Zisteria monocytogenes. The
methanol extracts from onion, garlic, leaf mustard, Chinese cabbage showed
an antimicrobial effect against Salmonella typhmmurium and the methanol
extract from ginger had an antimicrobial effect against Stap/v/ococcus

aurelss.

3. The antifungal activity of the methanol extracts from radish, ginger,
and garlic was effective against Aspergoillits sp. and Pernicillivn sp. The
methanol extracts from ginger (57.69%), radish(50.94%) showed antifungal
activity against Aspergillus sp. Also, the methanol extracts from ginger
(33.27%), radish (26.73%) showed the antifungal activity against

LPenicillium sp.

4. Growth curve of microorganisms from the methanol extracts from

Kimchi ingredients evidenced the following: The methanol extract from



Chinese cabbage showed an antimicrobial effect aguainst
Lyplumurium. Also, the methanol extract from red pepper inhibite
the growth of Listerie monocytogenes. The methanol extracts from ra
onion, Chinese cabbage were confirmed to inhibit the growth of
microorganisms during the 4-12 hours of logarithm increase and this
tendency matches the result of examination carried out by the paper disc
agar diffusion method. The effect observed in Zschericiia coli was of a
very low degree, but showed inhibitory effect of growth in all the

methanol extracts.

5. As to the results in identifying the antimicrobial inhibitory effect rate,
the methanol extracts from red pepper and radish were more than 40%
against Salmornella yplfumurium and more than 30% against Zsheric/ia
coli. Also, the methanol extract from onion had a high inhibitory effect
rate of more than 50% against Salmonella typfumurium. Garlic was more

than 60% aguainst Stap/ylococcus ailreus.

6. MICs of microorganisms from extracts from Kimchi ingredients by the
broth microdilution method evidenced the following: The methanol extract
from radish against Salmonella tvpfumurium had concentrations of 1,000ug
/ml. The MICs of the methanol extract from red pepper were examined
500ug/ml against Listeria monocylogenes, the lowest values in MICs,
which means that even a low level of these could show an antimicrobial

activity.

7. Following heat treatment of the methanol extract from leaf mustard at



40, 80, 100 and 120C for an hour, the growth rate of

Lyplumurium and Esherichia coli was checked. According to the r
the growth rate, there were very small differences of antimicrobial ac
between all of test and control items. Especially, the methanol extract from
leaf mustard treated with heat at 120C had antimicrobial activity, which
means that the methanol extract from garlic had lower activity except at

407C.

8. Regarding the results of the growth of Salmonella tyvplfumurium and
Esherichia .colfl in the medium adding the methanol extract from leaf
mustard treated various pH conditions (2, 5, 7, 9 and 11), there was no
difference of antimicrobial activity so its stability on pH was high quality.
While the methanol extract from garlic was stable against acid, it
demonstrated a trend that the more alkali side was of lower activity. At
the same time, it was of fairly high quality in terms of activity, even

though it was lower than the acid part.

9. SEM (Scanning Electronic Microscope) was used to observe the
antimicrobial effect of the methanol extracts from leaf mustard and garlic
against Salmonella typ/umurium and Eshericiua .coli. The control group
showed clean surfaces without pollution, butthe experimental group treated
with methanol extracts from leaf mustard and garlic it was observed that
some gluey material leaked out from the bacterial cell and cohered though

no transformation of cell membrane occurred.

In conclusion, the study determined that methanol extracts from Kimchi



ingredients have antimicrobial activity components. It was also

that the methanol extracts help improve the savor of Kimchi and
its storage preservative qualities for long term safely. Also, the met
extract from leaf mustard is stable against heat and pH, so it can be
processed widely over a broad range and is invaluable for development as

natural antimicrobial material.
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