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Abstract

The reaction stability and antimicrobial activities of alliin and alliinase extracted from garlic were stud- ‘
ied and the results are summarized as follows. The optimum pH and temperature of alliinase extracted
from garlic bulbs were 6.0 and 37°C, respectively. Alliinase held the maxmum activity for 10 mins. at

the optimum temperature, and was relatively stable for 30 min. The activity decreased significantly after

35 mins. at 37°C. The antimicrobial activities of alliin-alliinase reaction compounds varied among micro-
organisms. MIC of the alliin-alliinase reaction compounds were 0.13-1.0% against Gram positive bacte-

ria, 1.0-1.5% against Gram negative bacteria, 0.3% against yeasts, and 0.3-0.5% against molds.
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&&= ZAEZ, FAAEL fructosan©] g 584
fructose F A Br3tE 70%, THE 20%,
G4 30%, BE 34%0.2 olFoid St aElx
nhso] 3G AR diallyl sulfide, diallyl disulfide,
diallyl trisulfide, divinyl sulfide®¢] %12 (Nock,
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228 F Y A3 dHeh o dAS 45°CH
A 5T T BTN ethyletherE: 7151
FYE F 45°CoA Al A9t Az gt o] &
TL 150 mLe FFFEZ 3183 1500 mLe
ethyl alcohol& 713k 2 EJFeH F 2447k A3
3t g@estEE AA ST olE d4EEe
& A59E A Axste vy Bag Afich
A o7& A% FHFE S38IaL 4°CollM WY
Z}3k ethyl alcoholE H718le] FBAIZl & AR 3}
o TAME 99% ethyl-alcohol® ol&{¥ A48 c}
& 7t Az AzxF o2 acetoned ALE
atod 23)o] 4 AAAREY 4.5 go AFA alliing
Art. o) BHI allin®] &AHH dkgo] os)
AE pyruvaed] AAFE F3lo] Flsiglon,
-70°Coll HA3te] HYPol AHE St
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Mazelis (1968)52 WS ol&3ld vks 200 g
ol 10% glycerol, 5% NaCl, 0.05% 2-mercapto-
ethanol, ImM penly methyl sulfonyl fluoride& ¥
%3t 0.02M phosphate buffer (pH 6.5)8-& 200
mL 7}sted 22 7)(JANKE & KUNKEL, ULTRA-
TURRAX T50)Z oF 3%2F #33} 3t} ol7 &
4734) cheesecloth® A #3t 4°C, 10,000 rpmoilA]
A7 Bt AAEeE A5 1% protamine
sulfate 30 mL& EFF F 158 5 BA 89
o}, olA & thA] 4°C, 10,000 rpmo 2 30E U E-
ggle 4 452 ammonium sulfaeS 2 33%
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Atk o] S 4°C, 10,000 pmOE 308 5
A4EE Ak ol FHE PHAE 10%
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buffer (pH 7.0y 25 mLol &aid & 25 uM
pyridoxal-5-phosphateZ -3t 471 buffer§HE A}
£33l ammonium sulfate® FA3}817] Y3l 4°C
A 36A17F B B4 SHTh o] FHUE 10,000
pm, 4°CO.2 308 §< dyEe|std dE5dE @
7% 0.2 ym membrane filter2 23] 73 § &
Ao E8AsIE AR5 Adle -70°CAA B
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Allinase &4 &8 % 7|22 =& &%
Alliinase®] 4L Friedmann (1943)2] wPH-g 70
Fale] &4 3l¥t}h. &, pyridoxal-5-phosphate 25
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Alliin-allinase HIZE22| EN|MEY &5

B Ao ALgE FFo wE wiulA] 2 wiek
Z7& Table 134 Zor, FujdER A8 93}
o M3 ERE Hisae (1993)3 Lorian (1986)%
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A& 5 mL¥ FHg F 02 um membrane filterE
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Table 1. List of microorganisms and culture conditions
used to determine antimicrobial activities

Culture

Microorganisms Medi .
8 1a conditions

Gram positive bacteria
Bacillus subtilis (KCTC
1021)

Staphylococcus aureus
(KCTC 1621)

Listeria monocytogenes
(KCTC 2715)

Gram negative bacteria

Escherichia coli
(KCTC 2344)

Escherichia coli
015T:H7
(ATCC 35150)

Salmonella typhimurium
(ATCC 14028)

Yeasts

Saccharomyces

Cerevisiae
(KCCM11666)

Candida utilis
(KCCM 11750)

Molds
Aspergillus niger

(KCCM 11478)
Aspergillus flavus

(KCCM 60130)
LB1: Luria-Bertani broth, LB': (Bacto tryptone 10 g/l Bacto
yeast extract 5 g/l, sodium chloride 10 g/l), LBA” Luria-
Bertani Agar (Bacto tryptone 10 g/l, Bacto yeast extract Sg/
I, sodium chloride 10 g/, Bacto agar 20 gff), YM’: Yeast-
malto extract broth (Bacto yeast extract 3 g/, Bacto malt
extract 3 gfl, Bacto peptone 5 g/l, Bacto dextrose 10 gfl),
YMA' Yeast-malto extract Agar (Bacto yeast extract 3 g/,
Bacto malt extract 3 g//, Bacto peptone 5 g/l, Bacto dextrose
10 g/t. Bacto agar 20 g/l), PD’: Potato Dextrose broth (potato
200 g/l, Bacto dextrose 20 g/l), PDA®: Potato Dextrose Agar
(potato 200 g/l, Bacto dextrose 20 g/l, Bacto 15 gfl)

LB'(LBAY 37°C, 24 hr

LB(LBA} 37°C, 24 hr

LB(LBA) 37°C, 24 hr

LB(LBA) 37°C, 24 hr

LB(LBA) 37°C, 24 hr

LB(LBA) 37°C, 24 hr

YM(YMAY  27°C, 48 hr

YM(YMA) 27°C, 48 hr

PD(PDA®) 27°C, 72 hr

PD(PDA) 27°C, 72 br

T2 9tk #310°~10° CFUmL)E 1%7} 34
z3 s wiRo) FE5oA HEE HET F 37°C
A MFL 24X7F EARE 4847 Net spEA By
g5k & 660 nmolMY FFHEE S FF7 F
AEx g FEE FLANEE=MIOR 3Sich

Egoles Azt EglaTed wMiAE 20 mLA Hg
% o=l alliin-alliinase EEEE AL ¥2 &
gols | mL¥ F55 AEse] 27°CAA 724
7+ AgEEA wigsgen, MICE 337 9
8] glass microfibre filter(@45 mm, Whatman

International Ltd., England)®] 388 p3te] uio
H A& A3sign. e #AE 105°C, dry
opendllA 7iz3sle &S T3 ¥ glass microfibre
filter®] FAIE W e FAS] AxFoz AH3}
of MICEHE &4 3ttt

w2 % Of

7189 s &¥

ubsold §2]8 alliinase 100 pLol alliin 400
pgel 2Hg AIHE o 48] o3 AAEE
pyruvate %2 200~250 pmol/mg®]Atl. Tomofumi
of o3& uvhEellA allinased F&317] H3td vl
st 75% (NH),S0,2 Fd 2 £ e
o 3325 pmolVmgE, column FHE 2 7.62
umol/mg®) pyruvate?FS AUTH Alliinase®] A%
< 100 uyLE 8l 7189 FEE @5l alliinase
o ¢J& pyruvate A4FE A A, 3 mM, 5
mM, 10 mM7}A & pyruvate A4 #Fo] Z7)13chr)
20 mM, 30 mMAME O ol F7I8kA EkR
10 mM3+ 22 pyruvatedS AAchFig. 1). o]AL
Nirmal#} Jerry (1995) 5°] alliinase A4S &4
@ 719 FES FAR AR, o)F 7|2E
sla] 7129 B2 E 10 mME ZA s B @79
A& s

pH2} 257} allinase &4AJ0| O|X|= A&t
Alliinase”} pH®] W3lel we} pyruvaed 4343}

= %2 =43 A3} pH 4~8904 pyruvate A

o] ¥lwa Ekew, pH 60llA 78 wtchFig. 2).
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Fig. 1. Amount of pyruvate produced by the alliin-
alliinase reaction as affected by substrate concentration.
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Fig. 2. Effect of pH on the pyruvate production by
alliin-alliinase reaction.
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Fig. 3 Effect of temperature on the pyruvate production
by alliin-alliinase reaction.

Stoll#} Seebeck (1949, 1951y 23| H3E A
o 25l vzl &3k alliinase= pH 4~8%Y4
e AL VERIE, Mazelis and Crews (1968)=
33 pHE 6522 Rig FASF Hol pH 6 ¥
o] allicing A3t HA =7o)7] HFEo
pyruvate A4 Fo] Folz Aoz et HIYTh
Alliinases= pH 4~8°1A vlnA <HdA% 4L &
2 &t ct.

2571 alliinase 849 P& ¥ 2ANEI
sl 2= & €25t pyruvate AGHE ST
A3, 30~40°C F2o1A pyruvatede] 90~97 mmol/
mLE 7Y Bekern, A== 36~37°ColslT)
(Fig. 3). 50~70°C °]%9] &2 o)A alliinase
7} B843F o] pyruvate ATl Zh o
o, 30°Celsle] LxdMe =7t FEFE H|
HHog FA FGAo] 7423 ©olFA alliinase
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Fig. 4. Alliinase stability at optimum on temperature
(37°C).

o] AL & x4 W 250 Hile 23]
2 30~40°CelX pyruvate A Fo) F71EE & §
AR o] A= StollFe) H(1949, 1951)%
alliinase®] #H?% 2%=<21 35-37°CY YA 3K

HHLE 37°CAA alliinase= < 1587 £
44(90~95 ummol/mL of pyruvate)& Holthr}, 1%
30E7HA = WA g H 8As #A3t(Fig.
4). 358 FREE pyruvate B o] I &%
2 24 3ot

Alliin-allinase F2E32| go|M24

Alliin-allinase ¥H-E2 9 InYEAL M9
7%, Gram $TY MICE-S Bacillus subtilse
0.13%% 71¢ A9ken, Listeria monocytogenest=
0.5%, Staphyloccus aureus 1%% 73 HAu}
Gram 49 MIC#-S Esherichia coli®} Eshe-
richia coli O1S5THT= 1%, Salmonella typhimu-
riume 1.5%2 7P E& e BYthFig 5). ©l
+= alliin-allinase ¥H&EFo] Gram A4 FET
Gram FAdool didle AmAELo] 2 FHo=R
Hrt HA9h vhEEY sad EFQ allicin®]
thiosulfonate”] 7} -SH7|9} Wkg-3le] o] &2 A 3)
(Block, 19858}, Gram YA+ ¥ Gram &4+
nRo) i3t ¥Exate] wole} o] AFE A}
o, A} Al it oFz] #HEe] dSe] B H
AtHCavallito, 1944).

Z(1998y5¢] ¢ Aol o8, viso] X9
Al B2 37|14 Al vAle 8 AR 4
7 vkse Gram S47HT Grem YAl 7%t
792 Yehhv, Gram Y7 FAME 7R
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Fig. 5. MIC of alliin-alliinase reaction compound on
bacteria.

(A) Gram positive: O - O : Bacillus subtils, W -W:
Staphyloccus aureus, @ - @ : Listeria monocytogenes, (B)
Gram negative: & -A :Esherichia coli, 4 -® : Esherichia
coli O15T:H7, & - 2 Salmonella typhimurium
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Fig. 6 MIC of alliin-alliinase reaction compound on
yeasts.
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o} Aol U3 g e FaHE vepie A
Z B 3lgrh Fg. 694 BEule)l o] ax e
MICY  Candida monocytogen®t  Saccharomyces

0.1

0.08
= 0.06
&
) !
v 0.04 [

0.02 L —1

0 . . .
0 0.5 1 1.5 2 2.5
Concentration(%)

Fig. 7 MIC of alliin-alliinase reaction compound on
molds.
B -W : Aspergillus niger, O-O: Aspergillus flavus

cerevisie 25 03%% F8=HUT. FFole] MICH
& Aspergillus niger< 0.5%, Aspergillus flavus=
03%2 &% =HUAThFig. 7).

el AelA verd A3} 2] alliin-alliinase &
AEe YrANEAL Salmonella typhimurium®)
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2 o
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P AR A3 ot 2

thzollA B3 alliinase®] #Z WHg- pHE 6°)
Yo, & 37°C °Idh Alliinasew AT
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£ H2F g oot 358 FHE &do]
& 4Tk

Alliin-alliinase WH-E2 9] Fu|PEH L 2 45
vith th2A Jepged, Mol A% Gram AT
£ 0.13~1%, Gram 2872 1~1.5%F JERGS
¥, 2= 03%, 3%°le 03~05%Z YEis
Salmonella typhimurium®] 1.5%% A|J3lre Al
of tfst MIC 32 1%°1d oAt}
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