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Effect of Spices on the Growth of Pathogenic Bacteria
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Abstract

The sensitivity of various pathogenic bacteria (Aeromonas hydrophila, Escherichia coli 0157 : H7, Listeria
monocytogenes, Staphylococcus aureus 196E, Salmonella typhimurium and Vibrio parahaemolyticus) to the
spices, allspice, clove, oregano, and thyme, was tested. Tryptic soy broth (TSB) containing 0~2% (w/v) of
spices was inoculated with 10°~10° cells/ml of each bacterium and incubated at 35°C for 24 hr. The growth of
pathogenic bacteria was inhibited with increasing concentrations of spices in the culture broth. At 2% spice
concentration, Gram positive bacteria were more sensitive than Gram negative bacteria with the exception of
V. parahaemolyticus. Clove had the highest antibacterial activity, followed by allspice and oregano. At the
concentration of 0.3%, clove inhibited the growth of all strains tested. Kanagawa-positive strain of V. parahae-
molyticus displayed the highest sensitivity to clove and allspice. Thyme was the least effective for growth in-
hibition, while 1% clove killed all pathogens tested.
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Table 1. List of bacteria submitted for antibacterial ac-
tivity test

Gram positive bacteria
Listeria monocytogenes (ATCC 7644)
Staphylococcus aureus 196E (ATCC 13565)
Gram negative bacteria
Aeromonas hydrophila (ATCC 7965)
Escherichia coli O157:H7 (ATCC 43895)
Salmonella typhimurium (ATCC 13311)
Vibrio parahaemolyticus 04:K8 from FDA

Table 2. List of spices used for antibacterial activity
test

Ground Jamaica Allspice Ground Mustard

Chili Powder Ground Nutmeg

Premium Ground Cinnamon Instant Onion Powder

Fancy Ground Clove Ground Mediterranean Oregano
Ground Cumin Fancy Paprica

Curry Powder Ground Red Pepper

Dill Weed Fancy Ground White Pepper
Instant Garlic Powder Ground Sage

Ground Ginger Fancy Ground Thyme

Fancy Ground Majoram Ground Turmeric

*Spices are products of McCormick spice Co., Inc. (Baltimore,
Md. US.A).
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Fig. 1. Effect of spices on the growth of Listeria mono-
cytogenes (ATCC 7644) in culture broth.
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Fig. 2. Effect of spices on the growth of Staphylococcus
aureus 196E (ATCC 13565) in culture broth.
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Fig. 3. Effect of spices on the growth of Aeromonas hy-
drophila (ATCC 7965) in culture broth,
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Fig. 4. Effect of spices on the growth of Escherichia
coli 0157:H7 (ATCC 43895) in culture broth.

0157 :H7& 1.3~27x10° cellsyml 54| AZ3 & 35°C
o4 24017 SR W) wje) o] ws
oot FAURE A 2 2T Al A
7} 3.1~63%10° cellsym/Z4] ¥ 4~4.4 log cycle
Z7}st9ic}. Clove® 713t A $oll &= 0.3%712] AT
49 Zhavh fubstgont o oAb FRelA E
coli 0157 :H78] Ad<7} 338 7Aasled 1% F%
oAlA] AlEstede}. z2iu} allespice, oregano, thyme2-
71t Aol A Arbesel 2974 i
7447t 28] A oA 0.2~0.7 log cycle®] 7hidl| 23}
shaieh.

E. coli O15T:H7-& vjekgh AlEolA Ra=lz gle]
AESFALE AT e FERAY 53] A0,
WAk P00 Z3gk FEqld), Fig. 49 ASE & o Al
Hell AR&-3 AT SAAA LS cloved A3
FA oAM= obF e HololA] AFe A, 29,
7hERA oA Fol 5 7lg°1°l= & Zles A=)

(3) Sal. typhimuriumol] gt Z4] 21 A

Fig. 5= SHA8E 373t TBSe| Aujeksl Sal
typhimurium-2 2.0~2.9x 10° cells/m! A HE£3 F
35CaIA 24417 wledelsl e W wekele) Mgl
Walolct. FA RS AriehA] -2 E72 7%l
= A7 1.5~2.6X10° cells/mlZA] 2k 4 log cycle
Z7}algdet. Cloved M7 A $oll = 0.2%71A] = A

29| 7h 27} 015 Mgl o1} 0.2~0.5%00 A= AFS
o) avt FARALH 198 Aokl e W Apge
sich. Allspiced 718t 7$-ol| Sal. typhimuriume] A

<

sZe|#ekE)2] A 134 Al 3 E(1997)



76 u}
10 -
8 -
E
3 6 4
[T
(3}
=]
s
4 4 —0O— Alispice
—O— Clove
-—&— Qregano
2 1 —v— Thyme
0

T T T T T

0.0 5 1.0 1.5 20
Concentration(%)

Fig. 5. Effect of spices on the growth of Salmonella
typhimurium (ATCC 13311} in culture broth.
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Fig. 6. Effect of spices on the growth of Vibrio
parahaemolyticus 04:K8 in culture broth.
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