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Abstract

The antimicrobial activities of methylene chloride extract from garlic and effects of food components
and processing conditions on antimicrobial activities. The antimicrobial activities of methylene chloride
extract were not significantly affected by addition of starch, protein or fat, regardless of the tested con-
centrations. The antimicrobial activities of microencapsulated methylene chloride extract were signifi-
cantly affected by pH and temperature. They were markedly decreased as pH and temperature increased
from 6.0 to 9.0 and from 65°C to 95°C, respectively. Water activity of a model food signficantly affected
the antimicrobial activities of microencapsulated methylene chloride extract. The growth of bacteria was

more severly affected by Aw than that of yeast.
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uhzl alliin ©)2}ol] S-methyl-L-cysteine sulfoxide
ol =l UL o] HA| alliinaseo] <]3f v]48
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Methylene chlorideE O|&8t Ol &

quidd A o 7K {718 E AHEE v}
E F2E T 72 HAAN 7P grAEdel &
Aoz FAME methylene chlorided ¥ A7l o]
€ 39tk vkE 8 kgg Fd EH7IE 20 mesh
A7|12 dAE F 3087 WXt allinaseE ¥4
3% F, 3R8F vhso] methylene chlorideS 5H)
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th 283 oA AFE F 40°CAlM A wEE
o] HZ volume©] 800 mLo]l HEF A&3 liquid,
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o] HPL o]83le] A2o)A HAIEIHT}. Methylene
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o THE o] 40%7t HEE BATE HUHE
o homogenizerZ & FA3}F o ¥ <2 tom,
40°Col A} YEAREY Bg Adch ¢ 2
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g AMEI, 259 pHE B A AlY
uct. Z pH A8 A% 348 XA A

Table 1. List of microorganisms and culture conditions
used to determine antimicrobial activities

. . . Culture
Microorganisms Media conditions
Gram positive bacteria
Bacillus subtilis 0
(KCTC 1021) LB(LBA) 37°C, 24 hr
Staphylococcus aureus o
(KCTC 1621) LB(LBA) 37°C, 24 hr
Listeria monocytogenes o
(KCTC 2715) LB(L.BA) 37°C, 24 hr
Gram negative bacteria
Escherichia coli LB(LBA) 17°C. 24 hr
(KCTC 2344) ’
Escherichia coli O157:H7 o
(ATCC 35150) LB(LBA) 37°C, 24 br
Salmonella typhimurium o
(ATCC 14028) LB(LBA) 37°C, 24 hr
Yeasts
Saccharomyces
Cerevisiae YM(YMA) 27°C,48 hr
(KCCM11666)
Candida utilis o
(KCCM 11750) YM(YMA) 27°C,48hr
Molds
Aspergillus niger o
(KCCM 11478) PD(PDA) 27°C, 72 hr
Aspergillus flavus o
(KCCM 60130) PD(PDA) 27°C, 72 hr

LB: Luria-Bertani broth, LBA: Luria-Bertani Agar, YM:
Yeast-malto extract broth, YMA : Yeast-malto extract Agar,
PD: Potato Dextrose broth, PDA: Potato Dextrose Agar

Moz 3087 AF £ samplingdte] 4°CollA} 30
B7h Yzt & /1A oE dge AEE gz
T2 34k pH 2 7IEHSE ARE HEHFR
o 79 HEL10~10° CFUMLYE WA 1%
7t g et 24X 7 A8 AlF|EA eigst
F 660 nm ¥Fxo)] % MIC(minimal inhibition
concentration)® SA3I¥TE MIC A4S Ma &
2 Doubling dilution method(Hisae 5, 1993;
Lorian, 1986)2.2 AAlslg o, FFol= #A 9
AzxFoE ZAEHAUT

THENMTT E0jMEM0| 0[Xl= HE
RA2FE O ZE patato strach 30%$}+ whole milk
powder 70%(F3 38%, T¥E 26%, AW 27%, 71
El 9%)8 blender® & E§3l 25°CollA 8
%7 Aw 099, Aw 0.90, Aw 0.80°] HEE Hg
F7 F 2 FAsAY. o] RYAEd
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ARFE B subtilise 10°~10° CFUmLE &3 3}
AL, Staphy. aureus, E. coli, E. coli 0157:H7=
10°~10° CFUMmMLE 3% 3l9th. Methylene chlo-
ride solids 0.025%~0.150% HHS =2 718
RE AgrEete F 483y FRYHEE fA
AFIHAM 24X JBATEA v s & FATE
27 3hdrh

AEME0| E0|MEBH0| O|X|l= HE

HE HES tiFEH A8 (strach), T4 (casein),
A (soy bean oily& Z+Z} 5%, 15%, 25% FEE
85 ztzte] #(10°~10° CFUMDE BE3te] 38
3 E@s F 5 mLA sampling 3tHTh 7]
methylene chloride solids< B. subtilis 73-%°<
0.02%, Staph. aureus, E. coli, E. coli 0157T:H7=
0.07%E 27t A7t Wi AR AuidE S 3
8te] B, subtilise 2X 7y E. coli®t E. coli 0157:
H7= 4A1ZF wldst ¥ standard plate count %2
2 gAFE F3 uikd gAee ids 2
AFE MZ ¥Za.
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Methylene chioride extract Z1 1E2| &0|ME
&3 #nt

Methylene chloride extract AXE S MIC F&
WHole Gram YAAFS] B. subtilis, Staph. aureus,
Li. monocytogenes®t Gram 2/3Ma3¢l E. coli, E.
coli OI157:H7, S. typhimurium 25 0.1%E MIC
e ZA 9t C monocytogen$t S
cerevisiae 717} 0.1%°|0 3L, FHol= Asp. niger
9} Asp. flavus BF 0.03%2 MICZo] 23 =
TH(Table 2).

2T ¥ pHZt E0IME40) 0l ¥E Aot
Microencapsulationd methylene chloride extract
ANEE o83t pH ¥ =& sty ImA
BA4E &4 9 pH 409 WiERTE B subilis,
Staph. aureusSt E. coli O157:H7 =% 0.06%, E.
coli= 0.1% ©1Act. 65°ColA B. subtilis$} Staph.
aureus= 0.06%, E. coli$t E. coli O157.H7=
0.1%2] MIC & dew, gocxzdA B
subtilis& AT YA FFE 0.1%, 95°CHA =
EF 0.1%2 MIC#E Yebdith pH 6.594 oix

Table 2. MIC of methylene chloride solids on microor-
ganisms

Methylene chloride
Microorganism extract solids MIC
(%)

Gram-positive bacteria

Bacillus subtilis (KCTC 1021) 0.1 %

Staphylococcus aureus 01%

(KCTC 1621) '

Listeria monocytogenes

KCTC2M15) 01%
Gram-negative bacteria

E. coli (KCTC 2344) 01%

E. coli O157:H7 (ATCC 35150) 0.1%

Salmonella typhimurium 01%

(ATCC 14028) )
Yeast

Sacch. cerevisiae (KCCM 11666) 0.1 %

Candida utilis (KCCM 11750) 01%
Fungi

Asp. flavus (KCCM 60130) 0.03 %

Asp. niger (KCCM 11478) 0.03 %

Table 3. Effects of temperature on MIC of microen-
capsulated methylene chloride solids to the selected index
bacteria

MIC (%)

Temp. B. subtilis (f;:f:; E. coli 01Eé7flo{ll7

pH 4.0

Control 0.06% 0.1% 0.06% 0.06%
65°C 0.06% 0.1% 0.06% 0.1%
80°C 0.06% 0.1% 0.1% 0.1%
95°C 0.1% 0.1% 0.1% 0.1%

pH 6.5

Control 0.06% 0.06% 0.1% 0.1%
65°C 0.06% 0.1% 0.1% 0.1%
80°C 0.06% 0.1% 0.16% 0.16%
95°C 0.16% <0.16% <0.16% <0.16%

pH9.0

Control 016%  <0.16% <0.16% <0.16%
65°C <0.16% <0.16% <0.16% <0.16%
80°C <0.16%  <0.16% <0.16% <0.16%
95°C <0.16% <0.16% <0.16% <0.16%

T2 MICE B. subtilisS} Staph. aureus 0.06%,
E. coli O15T:H79} E. colit 0.1% 1Lt} 65°C
Aol e 2T A AR AFrt Yehde
™, 80°CAA Staph. aureus®] 2%FEL 0.1%, B.
subtilise= 0.06% ©12m, 95°C AN E E coli
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OI5TH7$} E. coli¥l AS-le 0.16%2 MICIHE
AU} pH 9.0%0 tole dE2FAARE Saph.
aureus’t 0.16%°|Q 3, #1729 3xgdMe 5
MICE 24 E F gl th(Table 3).

oldl Az Hol rHEEHd g FFHS pH
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oz 9FE XN e HELE F& HAUL

AEME0| FOIMEA0| 0(Xl= HE Ao
Potato starche B. subtilis®] 7-$ole 10° CFU/
mLlA 10" CFU/ML, Staph. aureus®) 2% 10°
CFU/mLAA 10°~10° CFUmMLS.2 A7lge %
o} #AGle]l SPC7F & Ao]E Ho|A it
Caseine B. subtilis|X #3457} 10° CFU/mLAA
10' CFUMLE A9ty UmizlE 10° CFU/mLol
A 10° CFU/MLE SPC7F &3 H 2™, soybean
0il& B. subtilis 10° CFUMLAA 10° CFU/mL2
2, Staph. aureus®] 2%FE 10° CFU/mLA
10°~10° CFU/mL & #4157} 23 HUATHTable 4).
o] Z3}Z Ho} methylene chloride extract Z1IE
= potato starch, casein, soybean oil H7}% B &
Fo we} 7ol Fpole YAAT FoA de A

ol HolA @& ZOoR Hol ol NEAHEL

—
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Fig. 1. Effects of Aw on antimicrobial activity of methylene chlorid extract on SPC of selected index bacteria inoculated

to the model food.

(a) Bacillus subtilis, (b) Staphylococcus aureus, (c) Escherichia coli, (d) Escherichia coli O157:H7

@-@:Aw 099, -C: AW 09, & -A: Aw 08
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Fig. 2. Effects of Aw on antimicrobial activity of methylene chlorid extract on SPC of selected index yeasts inoculated to
the model food '
(a) Candida monocytogen, (b) Saccharomyces cerevisiae, (@ - @ : Aw 099, $-O: Aw 0.9, & -A: Aw 0.8)

SPC (log value of count)
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Table 4. Effects of starch, casein, soybean oil on antimicrobial activities of methylene chloride solids to the selected index

bacteria
@39: SPC (CFU/mL})
B. subtilis Staph. aureus E. coli E. coli 015T:H7
Starch
Control 6.5%10° 43X10° 2.8%10° 1.8X 10°
0% 9.0x10' 40x10° 3.8x10* 1.7X10°
5% 5.0%10' 43x10° 1.2x10* 1.8%10°
15% 8.0x10' 6.1 X10° 1.8x10* 14X10°
25% 6.0x10' 8.8x10° L.1x10* 1.0X10°
Casein
Control 8.7x10° 46X 10° 2.1x10° 24%10°
0% 7.0% 10" 1.8x10* 2.8x 10" 32%10°
5% 8.0x10" 1.7x10° 27x10* 47X 10
15% 9.0x 10" 13x10* 25%10 4.1x10°
25% 8.0x%10' 1.5x10* 3.3x 10" 5.0%10°
Soybean oil
Control 3.1x10° 1.6x10° 29x10° 3.9% 10
0% 2.8%10° 3.2x10* 12X10° 32X10°
5% 6.8X 10 3.0x10° 1.1x10° 12x10°
15% 57X 10" 26X 10* 1.1x10° 33%10°
25% 8.9x10* 29x10* 12%10° 3.6X10°

methylene chloride extract ZALE9] HujAE/ ol
FEE vAA @ A= Hrt HU

2 <%

s extract?] FUAHEAF B AEHE
ol AL, g Abo] Fu|PE v|Xe= I
2 714, pH, Awse] 712 7°] microencapsulated

methylene chloride solids®] |AEA vixe 9
& FARBIAT

Methylene chloride extract 7AYE9] #u|PEAHL
AE, @iz gl ko] ot g F5o wet o7t
o] zole JURAT F7t w=o FANE zel7t
YehtA] ggteng AEQEC] FuAEA 9
T FAGe ALE @yt HAUH

nlo| 32 4&3}E methylene chloride extract 71
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IEY AN g FulPEALL pH 4.0~60
o] 4 BN A FAHENLH, pH 9.08 &
FE 343 Za JHYY 282 227 el
w2 el Ego] Fadte AYE B pHY
2559 7hezAe FuAEA v dg
pHE 4.0, 65, 9.0008, 25F 65°C, 80°C, 95°C
0.2 FHuAEA JTFE FUH.

Methylene chloride extract AZE2] FEEAH L
wWE v|AE LA G dotur] Al Aw
0.99, Aw 0.90, Aw 0.80¢] Ed2Fo vAES 3
Z 3tk Alge] ASole a5ttt 05~1%2 o
ZA Jepgen, A% 05%2 AdRte 4S8
A FE7t WA Jelkth Aw 09994 = S
Al o] 71€717t F§ v Aw 0.800M = &
ok 3kt ¢ AR Hol FREHEE methylene
chloride extract ZYE<] #ulAWEgol] FgHg |
= Aeg it H3Uct
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