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Ejechi ginger, nutmeg

pH .
ginger v/v nutmeg v/v

Montes-Belmont Carragal
Asp.flavus

thymol o-methoxy-
cinnamaldehyde

Yin Cheng A.niger A.flavus
garlic bulb green

garlic green onion hot pepper ginger Chinese parsly basil
garlic bulb green garlic green onion

green garlic
onion pH

Vargas

h e x a -
heptamethoxy flavones Geotrichum candidus

Fan Chen welsh onion

A.flavus A.parasiticus
mg ml

A.flavus A.parasiticus
mg/ml pH

.
onion .

.

.

.
Matamorus-Leon P.digitatum P.glabrum

P.italicum vanillin
ppm

MIC vanillin ppm
Fractional inhibitory concentration isobologram

FIC
Osawa peppermint oil E.coli

polyphenol catechin E.coli O H
peppermint oil mentol

menthone neomenthol µg/ml h
polyphenol

peppermint oil mentol polyphenol

E.coli O H peppermint oil green tea
polyphenol green tea

MIC MBC

Marino thymus vulgaris

E.coli
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Ultee carvacrol B.cereus
mM

mM ATP

carvacrol H+ K+

Ultee B.cereus
carvacrol . mg/g

c y m e n e c a r va c r o l .
cymene .

Sakagami clove E.coli O H
MIC . w v

. w v vero

Cutter herb
E.coli O H L.monocytogenes Sal.typhimurium

Fukao hop
E.coli

- P- . .
. m n Sporotrichum sp

Lactobacillus Streptococcus Enterococcus

Ogara H.pyrori garlic
gerlic oil gerlic powder

allicin MIC MBC
MIC MBC

garlic oil
garliv powder
alicin .

diallyldisulfide
diallyltetrasulfide

garlic Helicobacter pyrori

Hara-Hudo
MIC

Sal.typhimurium Sal.enteritidis 
E.coli E.coli O H Ps.aeruginosa 

Staph. aureus
Pol B.cereus

pulsed electric field carvacrol

Elgayga
anise angelica

basil carrot celery cardamon coriander dillweed
fennel oregano parsley rosemary
L.monocytogenes Staph.aureus E.coli O H Yersinia
entericolitica Ps.aeruginosa Lact. plantarum A.niger
Geotrichum Rhodotorula oregano

Arras Musai
P.digitatum P.italicum Botrytis

cinerea Alternaria citrir
thymus capatatus ppm

Unal garlic

. . mg/
w e l l
Staph.aureus

. . . . well
. . . .

Ross garlic oil GO garlic powder GP
GO sulfide

MIC
GO . .
dimethyltrisulfide . .
diallylsulfide .
GP . .
Friedman

Test material MIC MBC
Peppermint oil
Menthol
Menthone
Neomenthol
Menthofuran

-Limonene
Piperitone
-Octanol

ois-Jasmone
Mint lactone

-Myrtenol
Piperitol
Eugenol
Carvacrol
-Ethylfuran

Ocimene
Green-tea polyphenols
EC
EGC
ECg
EGCg

E.coli

E.coli

Combination FIC index* Effect
Peppermint oil green-tea polyphenols . synergistic
Menthol green-tea polyphenols . synergistic
Menthone green-tea polyphenols . additive
Neomenthol green-tea polyphenols . additive

E.coli

FIC . . .

GO DASS DMT
E.aerogenes . .
E.coli . .
Sal.typhimurium . .
Sh.sonnei . .
L.monocytogenes . . .
Y.enterocolytica . .

GO garlic oil DASS diallylsulfide DMT dimethyltrisulfide
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Campylobacter jejuni E.coli L.monocytogenes Sal.enteri-
tidis

CFU
Campylobacter

marigold ginger root jasmine patchouli
gardenia cedarwood carrot seed celery seed mugwood
spikenard orange bitter oil.

E.coli oregano thyme cinnamon palmarosa
bay leaf clove bud lemongrass allspice oil.

L.monocytogenes gardenia cedarwood bay
leaf clove bud oregano.

Sal.enteritidis thymol cinnamaldehyde
carvarol eugenol salicylaldehyde geraniol isoeugenol
terapineol perillaldehyde esteragol
Dose-response plot

Adler Peuchat garlic butter E.coli
O H L.monocytogenes Salmonella .

Kyung garlic
alliinase Staph.aureus

-heptanol methylallyldisulfide
diallyldisulfide -vinyl- H- , -dithiin diallyltrisulfide

DATS garlic
DATS

Kim Kyung garlic
garlic garlic

oil allylisothiocyanate
Jnglae A.parasiticus,Fusarium monilifarme

spice oil clove oil
eugenol cinnamon cinnamaldehyde

oregano thyme carvacrol mace oil myristin

Garcia
C.perfringens

Alicyclobacillus acidoterrestris
MIC µg/ml

resveratol frerulic acid p-coumalic acid p-
hydroxybenzoic acid catechin-gallate kyoho
proanthocyanidine caffeic acid gallic acid 

. -dihydroxy benzoic acid procyanidin B ,B .
Fukuda tannic acid berberine

aminoethylated carboxy methylated cotton cloth
E.coli Staph.aureus

A.flavus
cassia oil piment

berry oil cinnamaldehyde eugenol

P.expansum
.

.
Harpaz Asian seabass

thyme oregano .
v v

CFU
CFU/cm2 CFU

Bagamboula spice harb Shigella
sonnei S.flexineri clove
thyme oregano allspice basil rosmary marjoram

MIC . .
Araujo Lamiaceae sp. 

citral MIC µg/ml

Cressy L.monocytogenes
isoeugenol

h isoeugenol
ppm . . . logMDN/ml

logMDN/ml

E.coli Staph.
aureus B.subtilis

E.coli Staph. aureus B.subtilis
mg MIC

L.brev i L .case i
L.plantarum

Rhee E.coli O H L.monocytogenes
Sal.typhimurium mastard flour

Furuhata
Legionella pneumonia MIC mg/l

MBC
Sakanaka

Sato
Arthrinium, Chaetomium

Takikawa E,coli O E,coli

Kuwaki Enterococcus faecalis
Herb
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