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Antimicrobial Activities of garlic Alliin-Alliinase Reaction Compounds
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Abstract

Effects of starch, protein and fat on the antimicrobial activities of alliin-alliinase reaction compounds and
those of heating, pH and Aw on the antimicrobial activities of the microencapsulated alliin-alliinase reac-
tion compounds were studied, and the results are summarized as follows: The antimicrobial activities of
alliin-alliinase reaction compounds were not affected by addition of starch, protein and fat. The antimi-
crobial activities of microencapsulated alliin-alliinase reaction compounds were significantly affected by
pH and temperature. Water activity of a model food signficantly affected the antimicrobial activities of
microencapsulated alliin-alliinase reaction compounds. The growth of bacteria was more affected by Aw
than that of yeast.
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o] hEH 48U HE (potato starch), TA
(casein), A"Hsoy bean oil)o] o] EA 1 =
FEE ARG 28 7MY, pH 2 FEEA4
%7} microencapsulation¥t alliin¥} alliinase®] ¥H-&
EZo] FulPEA A oJFA dFE VA=A 2A
skt sttt
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B Age AME vls A4 siER RN
AH T3 YHE AAST F allin?t allinases
247k Felsked —70°Ce] WEare] Bt AR
AHg BTt

AlliinZ} allinase £

Alliin 328 Stoll 5(1949, 1951)2] W& |4
3o} ethyl alcohol® 2] 319.2™, alliinases
Nock 5(1987)2] WS o]&3tad 420 nmolld F
FxE st BEFdel o pyruvae] 44
£ 9l 3dnh EAEAHL 18 1 pmoled
pyruvateZ AT A4S 1 wnit2 F3II o)

AEMEO| EOIMENO DXl HE

A8 A

XNEFOoZ N 4d(Bacillus subtilis, Staphylo-
coccus aureus, Escherichia coli, Escherichia coli
0157:H7)8 37°CellA 24717F &<t 38] Al kst
of GAst AFHTH AF AEF HEHQ BE (potato
strach), &9 A(casein), | (soybean oil)& ztz}
5%, 15%, 25% SEZ VE ug zZz7e #
(10°~10° CFU/mly& FEste] F83] EFF F 5
mL’Z!} gamp]lng 3}-9&3} 017]‘)]] allnn-allllnseﬁ"l ':1‘1"6‘
BHLe B subtilis ANE 0.15%E #7393,
Staph. aureus, E. coli, E. coli 015THT= 0.7%%
A7y S vk A7k 7F i) oA S
235l AASHNEH, B subtlise 227}, Stap.
aureus, E. coli, E. coli 015TH7E= 4A7He.2 ZA
3ho] wjoF3slS 3L, SPC(standard plate count)&

o7 N2 ¥ 3ot

SPC &%

SPC&A WL SMA(standard methods agar)E
o]-§3td pour plaed o2 &4 st ol 4
3le] SMA agar ¥lA]= yeast extract 2.5 g, trypton

5g agar 15g, NaCl 5g8 AM& slen, Zizte
sample°ﬂ*1 1 mLg #3d empty petri dishol]l ¥
I, 752 e SMA wlA = water bathE o] &3}
o o 45~50°CE #-A disich wiA|7p 7] Ao
15 20 mLA Fo] FHA petri dishE Y& zalH
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2 EP 37°CIA 48AIZd wigete] #A TS 34 3t
Ak,

AlliinZ} allinase2| 0}0|a2Z4=s}

Alliin?# alliinase®] vlol=Z 27 & 384= Benita 5
(1996)2] ¥y o]k alliindd} alliinases 2z}
cyclodextring H7}8td #J2* microencapsulation
S A ST WA alliin ZAE allin 100 g
cyclodextrin 200 g& &£%e] BAFE = & ¥
E geko] 40%71 Hxg "HIEFTE ¢ FHrlsky
homogenizer® % @38 ¥ oL Y ARVE
AREBl 120°ColM AR 2T Fele wlola
20 AU} Allinasee! vlo|zZ 2 e3E
alliinase : cyclodextring 1:2(g/g) BI&E ZYE
40%7}t HEE HArE AVl 2R £ F &
e the EAsld FE <1 tom, -25°ColA W
Azxste 24 FelY rlola=H/EE AU

T 3 pH7t EOIMES0| 0|X= &t

2 Aol ARESE alliing alliinasex= microencap-
sulated alliin-alliinase ¥H&-EAS AME 31T &%
HelE diREY AF A Bol AMEE 65°C,
80°C, 95°C, pH Hel= WiRF9] 4F =8 x¥
3= 4.0, 6.5, 9.001AM alliin-alliinase RF-E2¢] g
| AEAR mAe FEgFE AP T

7} pHOl AlEE A77H] 2ZdA AA|Hoz
3082 H23 & samplingdte] 4°ColA] 3087 @
245 ¥ #8 HE NG pH % 7HEx2lE Mg
o] gzFo 10°~10° CFU/MLY] #& HE 3
o, WiA ] 1%7} HEE Hriste] 24417 A8 A
1AM weket F Al 2] 3] A B (Hisae, 1993;
Lorian, 1986)2.2 660 nmo}4] MIC(minimal inhi-
bition concentrationys =4 &}

TEEHTI} SOIMEH0 O|X|l= HE

EHAFE Az

R E O Z = patato strach 30%2} whole milk
powder 70%(F-3 38%, THA 26%, AY 27%, 7
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ztzte] FREEHAEE a8 mdFe] AEa
€ B subilise 10°~10° CFUMLE ¥ 397,
Staph. aureus, E. coli, E. coli 015T:H7E 10°~10°
CFUMLE HEYSo=2 g9 7t sth 7]
alliin-alliinase EFE 0.25%, 0.50%, 0.75%, 1.00%,
1.25%, 1.50%2 FE2 A7 AL AP+ 3

E&557F ¥e 3¥E PVC filmeE 7tz o
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Potato strach®] <=&olA wjek A F# 52 by
& ¥ #A5E vws] B, B subtilis®] 7S o
ZTE FAF7 27x10%0A 45X 10452 F71E
£ dbdo| AT E starch 0~25% 58 BFE
oA 10°~10° CFU/MLE starch d7HFat #AIglo]
#AF7E A YF3A A AT} Staph. aureus,
E. coli, E. coli O157:H7% W74 10° CFU/
mLHA] 10° CFU/MLE SPC7F %71 dtg.eut g
F& 10 CFU/MLAA 10°~10° CFUmLe.Z 74
&4 tH(Table 1). ©] A= starche 25%7HA] F7}
AAZ FA S FeAdE Wil gles HAYF
glon o]F Mol jlliin-alliinase ¥+--E-Ae] Al

Table 1. Effects of potato starch on antimicrobial activities of alliin-alliinase reaction compounds

(Uint: SPC (CFU/mLY))

Strach

Type concentration B. subrillis Staph. aureus E. coli E. coli 015T:H7
Control” 2.7x10° 4.8x10° 2.0x10’ 2.6x10"
0%” 2.7x10° 6.0x10" 1.8x10 2.7x10°
no 5% 3.5x10° 6.2x10° 2.0x107 2.8x107
incubation 15%" 3.2x10° 5.7x107 2.1x107 37x107
25%° 3.6x10° 6.9x10 23x107 2.9x10"
Control 4.5x10° 1.5x10% 3.5x10° 3.2x10°
0% 6.1x10° 1.8x10" 3.0x10° 3.2x10°
incubation 5% 3.2x10§ 2.0x1o: 2.6x1(): 1.2x10:
15% 6.5x10 1.5x10 3.4x10 2.5x10
25% 3.8x10° 1.9x10° 2.9x10° 1.7x10°

YMicroorganism, “Microorganism, alliin-alliinase compound, “Microorganism, alliin-alliinase compound, 5% starch,
4)p as . . o Shp x: . . . p
Microorganism, alliin-alliinase compound, 15% starch, “Microorganism, alliin-alliinase compound, 25% starch.

Table 2. Effects of casein on antimicrobial activities of alliin-alliinase reaction compounds

(Uint: SPC (CFU/mL))

Type conc?etflfallﬁon B. subtillis Staph. aureus E. coli 0157:H7
Control” 2.4x10° 2.0x10° 1.1x10° 1.2x10°

no 0%” 3.0x10° 1.5x10° 1.1x10° 1.3x1¢0°
incubation 5% 3.1x10° 1.1x10° 1.8x10° 1.6%10°
15%" 4.5x10° 1.3x10° 1.3x10° 1.4x10°

259 48x10° 1.2x10° 14x10° 1.1x10°

Control 4.2x10° 4.6x10° 3.5x10° 2.9x10°

0% 7.9%10° 8.6x10° 27x10° 1.5x10°

incubation 5% 5.6x10° 9.5x10* 1.8x10° 3.3x10°
15% 4.5x10° 7.4x10 3.8x10° 4.1x10°

25% 6.5x10° 8.8x10° 4.4x10° 3.6x10°

"Microorganism, 2 microorganism, alliin-alliinase compound, "Microorganism, alliin-alliinase compound, 5% casein,
“Microorganism, alliin-alliinase compound, 15% casein, "Microorganism, alliin-alliinase compound, 25% casein.
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Table 3. Effects of seybean oil on antimicrobial activities of alliin-alliinase reaction compounds

(Uint: SPC (CFU/mL))

Type Cmfef;’a‘:ion B. subillis E. coli
Control” 3.3x10° 5.1x10° 1.8x10° 2.7x10°
no 0%” 2.4x10° 1.9x10° 1.2x1¢° 1.4x10°
incubation 5% 2.1x10° 2.5x1¢° 1.3x10° 1.3x10°
15%" 2.9x10° 1.2x10° 1.5x10° 1.5x10°
25%" 3.1x10° 1.0x10° 1.3x10° 1.0x10°
Control 5.8x10° 7.3x10° 3.6x10° 3.9%10°
0% 6.2x10" 5.9x10° 6.0x10° 1.0x10°
incubation 5% 5.8x10" 8.6x10° 7.0x10° 1.2x10°
15% 8.9%10° 2.6x10° 8.9x10° 1.0x10°
25% 9.2¢10° 6.0x10° 7.7x10° 1.3x10°

n
4

4L starcholl 93] Fge w2 Y ALE
H7t J9)

Casein®] Z-$ ZTE B, subrilis7} 2.4Xx10%]
A 42X10°2 Tk F7t St Staph. aureuss
20X 10°04 4.6X10°, E. coli 1.1X10°904 35X
10°, E. coli O15TH7E 12X10°94 29x10°2 ¢
7+ 271 H9t}. el e caseind] FrHga &
Alglel B subtlise 10° CFUMLYI A 10° CFU/
mL, Staph. aureus 10° CFUMmLAA 10 CFU/
mLE 4 s1Hen, E coli € E. coli O157:H7
E 10 CFUMmLSE 74 3l ch(Table 2). o] Az}
2 Rol} WA (casein)x. alliin-alliinase ¥H-&-88 2]
gulAEAY F4 e 8L vXA g A
o7 H7t HYch

Soybean oil= Hl&TE H#Frhct 47 gE2X%
ZF Z748 wha, ME gl B subtilis®] 3§
10° CFU/mLAA 10° CFU/mL, Staph. aureus®| 2
oA 10° CFUMmLAIA 10° CFUMLS.E 5%
9 #AQel SPC7t A 3 thTable 3).

Alliin-allinase EFZo] A&, @d, dF{9
A7V GsidE o o] uel Fhe] Ao
E UARA T o5 A FAdRo] FuYEL ¢S
FA e Ao Hrt HAl o] A=z Hol np
o)Az M3 alliin? alliinaseE AEE 2
A 2Eo Hrisld FejPEAE AHEIAx E
Aol gl AR AtgE HALL

2 ¥ pH7t E0[MEH0| 0Xl= S&
7tE3 pHe AF7HEA $88 2oy oY

: microorganism, ”; microorganism, alliin-alliinase compound, ¥ microorganism, alliin-alliinase compound, 5% soybean oli,
: microorganism, alliin-alliinase compound, 15% soybean oli, *: microorganism, alliin-alliinase compound, 25% soybean oli.

71R] HEoA A7) Wk 98L Fo. pHL
4097 72l MICE B. subtilis 0.14%, Staph.
aureus, E. coli @ E. coli O15T:H7= 029% ©]%)
o 2= AHEEY AS 65°ClMe 79 7
MIC(B. subtilise= 0.14%, Staph. awreus, E. coli,
E. coli OI5TH7E 029%)32 4} 38 80°C
a7 7S B. subtiliss 0.29%, Staph. aureus,
E coli @ E coli O15THIE 0.57%2 MICZto
65°C Hg+ ®r} ta F7F 8t 95°C M+
o] 7AS B. subhlis®) MICE 85°C9t 7o Az
0.29%°)1 13, Staph. aureus$t E. coli O15T:HI=
0.57%% 80°Ce} 7 MICHe] o] AT E. coli
o] ALdE 086%= 80°CET} MIC7t &7} =S
D(Fig. 1). pH 4olA= thz7el vls) %71 57}
SrE oh MICH] EoMAle ZAFgE Holxgt
£ zole ok

pH 6.5%14 th=F2] B. subtitis®} Staph. aureus
= MIC#©] 029%, E. coli$t E. coli O15THIE
0.57%°|3L, AFTFE 65°CM E coli®] 0.86%S
At UHAl 5 dR27e 22 MICEHS
At 80°CANA B. subrilise= MICZHl #3579l
QI Staph. aureus$t E. coli O15TH7= 0.86%=
71 QY Len, E colivt 1.14%% 7} 4t
95°ColN 47F7 BF MIC7F 5718t B. subrilis
0.29~0.57%)2 Astics UoR] FFdME 1.14%
WellAe MICEHS 9 5 fItHFg. 2).

pH 9.0°1A WthzTe MICH#S B subtilis$}
Staph. aureus= 0.29%, E. colivv- 0.86%, E. coli
0157 H7= 0.57%°193, 65°CAlM = B. subtilis®}



21 ZEQE S 7EzZo) vlE alliin-alliinase YR-EA9] uEA] pXie gt 63

1.0
0.8
0.8
n w
ﬁ f: 0.4
0.2
0.0
L _0.2 L i 1 L 1
0 02 04 06 0.8 1 1.2 0 0.2 0.4 0.6 038 1 1.2
Concentration(%) Concentration(%)
1.0 1.0
0.8 - 0.8
0.6 r 0.6
7] wn
0.4 4
2 go
0.2} 0.2 |
0.0 0.0
-0.2 : . N e -0.2 L . . e
0 0.2 04 06 0. 1 1.2 0 0.2 04 06 0.8 1 1.2
Concentration(%) Concentration (%)

Fig. 1. Effects of temperatures on MIC of microencap-sulated alliin-alliinase reaction compounds to the selected index
bacteria at pH 4.0 (A). Control, (B) 65°C, (C) 85°C, (D) 95°C
O - O Bacillus subtilis, W -B : Staphylococcus dureus, 2 - &5 Escherichia coli, @ -€ : Escherichia coli O15T:H7
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Fig. 2. Effects of temperatures on MIC of microencap-sulated alliin-alliinase reaction compounds to the selected index
bacteria at pH 6.5. (A) Control, (B) 65°C, (C) 85°C, (D) 95°C
O - Q: Bacillus subtilis, B -B : Staphylococcus aureus, > - 2 ;. Escherichia coli, @ -@ . Escherichia coli O157:H7
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Fig. 3. Effects of temperature on MIC of microencap-sulated alliin-alliinase reaction compounds to the selected index
bacteria at pH 9.0. (A) Control, (B) 65°C, (C) 85°C, (D) 95°C
O - O: Bacillus subtilis, 1 -W : Staphylococcus aureus, > - A ; Escherichia coli, 4 -® : Escherichia coli O157:H7

Staph, aureus=1.14% 4 HA2A 57t A =
AR E coli, E. coli O15T:HT= MICE AR T
T giglen, 80°Cy 95°CHEAle e FFol
A MICZ#E AT 71 A tHFig. 3).

oldd Az E d, pHY &% 7hgx7ol
FuEA TR 9T pHE 40, 6.5, 9.0¢2
2 2EE 65°C, 80°C, 95°CEo2 ghu|AJEA] o
HAAe g3s rAle AL UF AU, o]
2 ¥ AH pHOlA HAE AS AAE sk A
o2 AlRHY e S7MESE allicin AT BF
¢l alliin® Foll A olAt alliinases &G 3
B2 g o3t EFAslE]o] 3ol A slste
Zo= Wy} HATkStoll, 1949, 1951 ; Nock, 1987).

TEENTIL E0[MEH0| 0X|= HEk
Alliin-alliinase ¥H-E3 9 ¢EEAATo] & v
HE A&AA &35 dotrr] f8iA FREds
g 235ty Azd 2YAF alliin-alliinase %
BS srdge @riela ol 79 HERE 10°~10°
CFU/mLE 3l Hg-& 2447}, ARE 48A]7F )

U3 ¥ #5E &3 %tk 2 A alliin-allinase
THES A & g MICE FRE4E
0999141 10° CFU/ML, 884 % 09094 =
10°~10° CFUML, SEZAHE 08014E 10°~10°
CFUmLe.2 &4 =t 2 #39 A{AH 5
T Ay Afde dFuit i ogEA e
WA alliin-allinase £8E-2] =71 0.5~1.0%14
A&o] oA HAen, arel Aoe 05%2 Al
FRoE A4S A w7 We Aow Jehgy
FEEY T et AE A& rt g2A Vel
oh, FEEHE 099°ﬂf\1 A8 AsfFe] 7187
7} 78 dbE SESAE 090, 0.8004 717
7} gkqk ﬁ}ﬁE}(Flg 4, Fig. 5). Christian (1980)%
of 2lalH Mol S B subtilise FEEAAE
Aol et FEEAE 0.9071A] Ak 2718}
A FHsle Aoz RIS, B Agore
FEEAES da4 EFY H7t Fxo wet o
2A Jeldo) el ”"”Q’“Eﬂ alliin-allinase &
e Fu|MEAY FEge F= A2 B H
2tk o)H A= Acott (1976)%—91 o5l 4%
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Fig. 4. Effects of aw and alliin-alliinase reaction compounds on SPC of selected index bacteria inoculated to the model
food. (A) Bacillus subtilis, (B) Sta-phylococcus aureus, (C) Escherichia coli, (D) Escherichia coli O15T:H7.
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Fig. 5. Effects of aw and alliin-alliinase reaction compounds on SPC of selected index yeasts inoculated to the model food.
(A) Candida monocytogen, (B) Sacch-aromyces cerevisiae.
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microencapsulated alliin-alliinase WH&-229] &n|A
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3 2
o AR whlz o 29te] alliin-alliinase WH-EE
o] FuYBA nXe Fege A7 2 &
o wa} ofzhe] Fole UUAT HUF T
s} #A flo] ztol7t JERGA] fUeEE 4
Aol guAEA dFE FA%E AL
2 %7} g

o 7FEEA wWE mlo]laE PYe3E allin-
allinase HHSEA 9] AmAEA]L pH 4.0~6.09]
23 FYol A4 FAIHENSH, pH 9.08] &
7te] dYo g ZA5E F43% ZAIHUT, &%
7} Eol A8 74 AT

o AT Agole FFrit vk g2A Yeld
A8t alliin-alliinases 0.5~1.0%H7+¢ A$ A
So] oA HYew, ANy 05%2 HaRt
e A% A8 w2t ¥A Jeldt 88
T 099 E K A FAdo] H3F whH
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