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The Antibacterial Action of Garlic, Onion, Ginger
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Abstract

This study was carried out to determine the inhibitory effect of juice of garlic, onion, ginger and red
pepper against Staphylococcus aureus, Salmonella enteritidis, Vibrio parahaemolyticus and Enterobacter
cloacae which are food-born disease organisms. It was found that 1~2.5%(wt/vol.) garlic juice showed
strong antimicrobial action against growth of all test bacteria at 1/20x 10°® dilution. Especially 1%
garlic juice completly inactivated Vibrio parahaemolyticus but approximately 71.9~88% of reduction
at same concentration in other bacteria was occurred. 2.5% onion juice had 28.5% antimicrobial activity
on Sal. enteritidis, but 50% reduction was occurred on St.aureus and V. parahaemolyticus at same
concentration. Antibacterial activity of ginger juice was similar to that of onion juice. 2.5% ginger juice
showed approximately 50% reduction on Sal. enteritidis and V.parahaemolyticus, but less antimicrobial
activity was occured on St. aureus and E. cloacae. Red pepper juice showed the least antimicrobial
activity on food—born disease organism compared to that of other juices. 2.5% red pepper juice showed
11.3%, 18.7% and 8.1% reduction on St. aureus, Sal. enteritidis and V.parahaemolyticus, respectively.
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71381=R & ol R 7] $3) A FFF 2 Staphyloco-
ccus aureus ATCC 6538P, Salmonella enterotidis
ATCC 13076, Vibrio parahaemolyticus ATCC 178022}
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Salmonella enterltzdzs ATCC 13076, Vibrio parahae-
molyvticus ATCC 178022 A F573 2 X273
Enterobater cloacae ATCC 130478 A= &7 171
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o ZH45 713t ILZ &3 I F pH 6.5~6.60]
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& 25 E sle] o|ulx|ol| 7 REFE HF 3 37°CE
2,247 7k vl ok gk Z& AT df o2 skl vh20,21).

AMET 5jA4H

o] AFell Al WA gk AT U 1mlE 3 H A
A2 7hE) 1ILE w50 1,0008] 3483 =2 1,000
v 34 e o2 RE Imle # s ohA] 1,0000) 34 31
107 sl Fd oz W5 Th20,21).

AES: PN

Nutrient broth 8¢} agar £% 15g¢l ZF+Z 7}3}
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225 FE4E %

2o} 2 A 24 2 AR 7] 2 A 2 5 TH20,21).

B TAL

ABHXIE AR (%0 AlRET il* =

A2 A eA 20mDW Al sdE 27 05, 1,
15,2, 25% 3t =s sl7] flsiA = El FHHeR

ZA8 v, oF A7 13F A8 10, 20, 30, 40,
SomiH & H el 2% el e shs) 27 100ml
W53 230 2 HE] Imt¥ S petri disholl # 313 ¢]
Aol A} A 25 A PR 7] e )& 40°CR 72 £33
A 18mlE #e Egshn obg M FH10°) ImlF
s 2 1) A A A L 20mie 23 F R
w2 2 uhEglch weba 2 AguiAy dad A E T
o FAu&e 25 10°%x1/200]ch

2T A Ax 7] EwA] 19mlet A 25 Y05~
25%) lml7He &8l 3 27 wix] B 71 28|
19mieh A A0 1mImke st

o} A1§ model-& Table 13} 7Fo] ahof nljof7] ol
2] 37°C 24247} vl ek3} 31 colony counterel] €]l &2}t
FE AAbskech

A ofFE AL

0I>|

Aol

712l A) ol ABE EFsLI A7l AlPTS AE
T AP R} Y 7]z Aol AR YR £ 2
2] AS} 7)Ao 10700 3| A F ol nk-g E3HRE Bz
Z] BZ incubaterZ ¢|-&-3te] FA]dll 244] 7} 37°Cell A
f’ﬂ ofgh F 7zt wjA] o vehd g HA 5]

L Agpa iy A g Ao Fads ohg
3} o] Aslete] Alge] AFF A dAER Bkt
(3,20,21).

Aty A g={x

grp-dj A A

v =] B A =~ (A g vl A A
Aehe)) x 100/s 2w 2] B A

Table 1. The experimental design

Treated Juice % 0.5 1 1.5 2 25
media Bacteria sol.  + + + + +
Control  Juice % 0.5 1 15 2 25
media A Bacteria sol. - - - - -
Control  Juice % 0 0 0 0 0

media B Bacteria sol. + + + + +

Basal media: common agar media
Specimen: vegetable juice
Bacteria sol.: 107 diluted sol.
Incubated at 37°C for 24h
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Table 30l A9} Zro] oFsho] AP+ A A &L
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Staphylococcus aureus$} Vibrio parahaemolyticuss
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o] FEF AYFEL ¥ Aol thak B4A0) 7
2 Zskoh Alliiumss 2 &< vhEs gyl 25A e
= Staphylococcus®} Vibrio parahaemolyticus®) )
FEeol 4e AL o Ao SHE 3 S5zl
o3t 3 2eH171823). 9 koA R ST ol Sal-

Table 2. Inhibition rate of garlic juice on food-born disease organisms

Garlic juice % 0.5 1 15 2 25 Control B
Treated media colony no. 56 36 36 34 27
Staphylococcus aureus Control A colony no. 0 1 0 2 0 225
Inhibition % 75.1 84.4 84.0 85.7 88.0
Treated media colony no. 78 65 59 59 51
Salmonella enteritidis Control A colony no. 0 0 1 3 1 182
Inhibition % 57.1 64.2 68.1 69.2 719
Treated media colony no. 4 3 1 2 0
Vibrio parahaemolyticus  Control A colony no. 0 3 0 2 0 123
Inhibition % 96.7 100 99 100 100
Treated media colony no. 64 49 43 48 41
Enterobacter cloacae Control A colony no. 1 0 0 3 0 197
Inhibition % 68.0 75.1 78.0 77.1 79.0

Treated media: basal media+garlic juice+dil. bacteria sol.(107 diluted)

Control A: basal media+ garlic juice
Control B: basal media+dilbacteria sol.(107 diluted)

Inhibition %: {control B colony no. - (treated media colony no. - control A colony no.)} % 100/control B colony no.



Table 3. Inhibition rate of onion juice on food-born disease organisms

Onion juice % 05 1 15 2 25 Control B
Treated media colony no. 81 73 72 68 66
Staphylococcus aureus Control A colony no. 0 1 3 0 2 131
Inhibition % 38.1 45.0 47.3 48.0 51.1
Treated media colony no. 144 132 132 128 128
Salmonella enteritidis Control A colony no. 0 0 2 0 3 176
Inhibition % 18.2 25.0 26.1 272 28.5
Treated media colony no. 59 53 52 50 50
Vibrio parahaemolyticus Control A colony no. 0 0 1 0 2 102

Inhibition %

422 48.0 50.0 50.9 52.9

Treated media colony no.
Control A colony no.
Inhibition %

Enterobacter cloacae

181 171 168 164 160
0 2 2 0 1 253
284 33.2 34.3 351 371

monella enteritidisel] P8t & Al &o] 717 & 182~
285%& B vhEol A A3 A wlsgk ko)
Enterobacter cloacaedl] W3 JA| &L 284~37.1%%
Balck Block(7)ell 931 allicin 107 3] 4] o Staph-
yvlococcus aureus, B. dysenteria, B. enteritidis, V. chol-
era, Eberthella typhosas 3 #1591 1, = AL-Delaimy
<} Ali(3)l &) sb 49%9] oF

nella typhosa 95.3% 123 Shigella dysenteria®}
Staphylococcus aureuse 25 100% AV A o 2+
2 FEoAM wl=L E. coli$} Sal typhosag 25 100%
AR A A wbo] of vt v o) g o] F-& M vkt
Michael®} Reese(9)+ ¥} 19 HellA Sal tyhpimu-
riume| o A= 71 5% A APEE gl e E coliv k)
o Z183tg w13l v} Norbert 5-(12)2 w52 &
virus E72] FofA w59 e AAE 2H8-2 alliin
ZHA7} eb 2 alliin® 28] A2 allicin(allyl 2-pr-
openyl thio sulfenic acid)™} ajoene(sulfinate®)o] 7
glctz sk o] 5 vhE HAEEL vl 2A kA3
o} v ofabe] A 19) AR alliin T304 Al

trans(+)-S-(1-propenyl)-L-cysteine sulfoxideZ -
¥} AZ1 1-propen sulfenic acide @4 o] % 78 &
7FR o2 Ba5o] 22X propane thial-S-oxide 2
W3ln g gyrso] Woxl 7o 2 A4ETH23).
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Table 4¢il 4] 2} 7He] A7}-& Alliium<-2] vH, =t
9= ubtl) HAF o 2 Salmonella enteritididl ™3 o A
A7 o2 Aol vl 8 Eol AR 05~25% ¥
w] 2] of| A 42.2~54.9% L& o] A &2 B} Vibrio
parahaemolyticus®l] B3 QA A% Salmonella ente-
ritidis?k W) 52¥ $F2 350~505%F A s
Staphylococcus aureus 2} Enterbacter cloacae®l] o &)
ME 7247 37.6~43.1%2F 269~34.8% A && 24
o} Al 89| 25% XA Bl we w AukA o2 Sgl-
monella enteritidisZ A 9}3 =& Qiﬁ‘?‘ﬂ] gk A7k
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Table 4. Inhibition rate of ginger juice on food-born disease organisms

Ginger juice % 0.5 1 1.5 2 25 Control B
Treated media colony no. 91 88 92 84 84
Staphylococcus aureus Control A colony no. 0 2 3 0 1 146
Inhibition % 37.6 41.0 39.0 424 43.1
Treated media colony no. 100 85 84 81 80
Salmonella enteritidis Control A colony no. 0 0 1 0 2 173
Inhibition % 424 50.8 52.0 53.2 54.9
Treated media colony no. 64 56 50 51 48
Vibrio parahaemolyticus Control A colony no. 1 1 0 2 0 97

Inhibition %

35.0 432 484 494 505

Treated media colony no.
Control A colony no.
Inhibition %

Enterobacter cloacae

157 148 146 143 141
0 2 2 1 1 215
26.9 32.0 33.0 33.9 34.8
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Table 5. Inhibition rate of red pepper juice on food-born disease organisms

Red pepper juice % - 05 1 15 2 25 Control B
Treated media colony no. 151 147 147 144 143
Staphylococcus aureus Control A colony no. 1 0 2 3 3 158
Inhibition % 5.0 6.9 8.2 10.7 11.3
Treated media colony no. 102 98 98 95 93
Salmonella enteritidis Control A colony no. 0 1 3 2 2 112

Inhibition %

8.7 13.3 151 16.9 18.7

Treatd media colony no.
ControlA colony no.
Inhibition %

Vibrio parahaemolyticus

133 129 128 125 127
1 0 2 0 3 135
2.2 44 6.6 74 8.1

Treated media colony no.

Enterobacter cloacae ControlA colony no.

Inhibition %

227 224 226 222 223
0 0 3 0 2 231
1.7 2.6 3.2 35 43

geroneel 23 7122 Az ch(17,18). 3HH(4,5) 90 A
= WA EE ez g slgdc) =3 gin-
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