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Abstract

Annbacterial activities of powdered spices(garlic, ginger, cinnamon and clove) against pathogenic Escherickia colt
OI57HT and Staphyloceus aurens were investigated. Spice powder was added in exponential phase of each bacterial
cultwre. Growth inhibinon was determuned by the absorbance at 660nm and morphological changes of the cells were
observed by mansmission electron. microscope(TEM). Ginger powder has the highest antibacterial activity, following
cinnamon, clove and garlic has the least activity. Growth of Escherichia colt O137-H7 and Staphyloccus aurens were
completely inhibited within 5 hours after addition of 1% of garlic, 0.3% of ginger or cimnamon, 03% of clove
powder on the expomential phase of the cells. Spice unteated cells of E coli and S. awreus, the cytoplasm was
entirely surrounded by rigid cell wall and cell walls formed a smooth layer, well attached to the plasma membrane.
In the cells of E cofi and 8. aureus ireated with spice powder, cell wall and plasma membrane were lysed and
severely damaged E colt cells grown in the presence of spice powder showed plasmolysis, the loss of electron dense
material, the formation of extra cellular blebs and cyroplasm burst out from the cell S awrens cells grown in the
presence of spice powder showed swell of cell wall, the loss of electron dense matenal, coagulation of cell cytoplasm
and formation of exira cellular blebs. Severely damaged cells of 5. aureus lost whole cytoplasm and lefi as ghost of
the cell Spice powder stimulated autolysis and induced cell death.
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Table 1. Growth inhibition of Escherichia coli QOl5TH7
treated with spice powder
inhibition rate (%)

Culovahon tme after spice treatment (hr)

Spice powider () 1 3 3

0 0 0 0

01 44 137 24

Gaic 0S5 n? 7 845
10 42 6L 12

20 9Ll %.1 970

0 0 0 0

01 155 217 259

Ginger 02 3Ll 524 518
03 356 702 8.5

s 378 9%.2 5.5

0 0 0 0

01 167 262 41

Cirmamon 02 n2 193 318
03 %9 525 606

05 578 T8 765

] 0 0 0

01 0 i64 M1

Qove 02 55 21 03
03 178 409 485

05 167 58 06

* Spice powder was added inte the bacterial culture on
exponential phase of cells Growth inhibition was
determmmaed by the ahsorbance at 660nm
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Table 2. Growth inhibition of Staphylococcus atreus
treated with spice powder

inhibition rate (%)
Cultivation time after spce treatment
Spice powder (%) ] 7 S S(h)
0 a 0 0
01 111 203 00
Garlic 05 311 24 434
10 5.6 516 667
20 7L1 84 850
0 0 ] 0
01 94 93 83
02 B9 73 433
Ginger 03 458 429 208
05 85 750 83
10 92 ay B3
4} 0 0 0
01 166 250 201
Clrmarbon 02 2 333 283
03 78 492 5035
a5 689 7T 783
] 0 0 0
01 12 %7 258
Clove 02 0 217 217
03 00 400 583
05 44 617 621
B
T T T T T T T T
0 2 4 6 8 0 2 4 6 B
Time(hr) Time(hr)

Fig. 1. Effect of garlic on the growth of Escherichia coli
OI5TH? (A) and Staphylococcus aureus (B).
Garlic powder was added nto the culture on
exponential phase of the cells
Symbols are @44 contrel, lHE - 0 1% &-4 ° (5%,
¥-¥ 10% &% 20%
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Fig. 2. Effect of ginger on the growth of Escherichia coli
O157H7 (A) and Staphylococcus aurens (B).
Ginger powder was added into the culture on
exponential phase of the eells,
Symbols are @@ . control, IHE * 01%, A-& 0 2%,
Y-¥ (3%, & . 5%,
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Fig. 3. Effect of cinpamon on the growth of Escherichia colt
OL3TH7 {A) and Staphylococcus aurens (B).
Cinmamon powder was added into the culture on
exponential phase of the cells.

Symbols shown in Fig, 2.
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He. 4. Effect of clove on ihe growth of Escherichia coli
O15TH7 (A) and Staphylococcus aureus (B),
Clove powder was added same method in Fig. 1,
Symbels shown in Fig 2
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