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ABSTRACT                       Effect of fresh and dried garlic, onion, thyme and oregano on the bacterial germ 
count of minced pork stored at 5°C was evaluated. All spices were added in 1% concentration. 
Furthermore, MIC (Minimal Inhibitory Concentration) values of marjoram and thyme essential 
oils on Escherichia coli were determined in vitro, and their antibacterial effect was tested in 
minced pork inoculated with E. coli. In general, fresh spices showed weak or no inhibition on 
the total cell count of minced pork, or even caused increased microbe count. On the contrary, 
dried garlic and thyme decreased total cell count with 1 or two orders of magnitude. MIC values 
for marjoram and thyme essential oils were 0.5 µl/ml and 2 µl/ml, respectively. The essential oils 
decreased E. coli cell number in minced pork with 1 log cfu after 24 h storage at 5°C.
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Table 1. Effect of onion and garlic on the MPN of minced pork stored at 5°C. (Onion was added in 2% and garlic in 1%.).

Time (h) Onion Garlic
Control Dried Fresh Control Dried Fresh

0 2.3 x 102 2.3 x 102 2.3 x 102 2.3 x 102 2.3 x 102 2.3 x 102

24 2.4 x 103 2.4 x 103 6.6 x 104 6.6 x 103 6.6 x 103 6.6 x 104

48 2.4 x 104 6.6 x 104 2.4 x 105 2.4 x 105 6.6 x 104 2.4 x 105

72 1 x 106 2.4 x 104 2.4 x 105 7 x 104 7 x 104 2.4 x 105

Table 2. Effect of thyme and oregano on the MPN of minced pork stored at 5°C. (The herbs were added in 1%.).

Time (h) Thyme Oregano
Control Dried Fresh Control Dried Fresh

0 6.2 x 101 6.2 x 101 6.2 x 101 2.4 x 102 2.4 x 102 2.4 x 102

24 2.4 x 104 6.6 x 103 2.4 x 105 2.4 x 102 2.4 x 102 2.4 x 102

48 2.4 x 103 2.4 x 103 2.4 x 104 2.4 x 103 6.2 x 102 2.4 x 104

72 2.3 x 104 1.3 x 105 6.2 x 104 2.4 x 103 2.4 x 104 2.4 x 104

Table 3. Combined effect of onion or garlic and 1% salt on the MPN of minced pork stored at 5°C. (Onion was added in 2% and 
garlic in 1%.)

Time (h) Onion + salt Garlic + salt
Control Dried Fresh Control Dried Fresh

0 2.4 x 102 2.4 x 102 2.4 x 102 6.2 x 101 6.2 x 101 6.2 x 101

24 2.4 x 104 6.6 x 104 6.6 x 103 2.4 x 102 6.1 x 101 2.4 x 102

48 5 x 103 2.4 x 103 6.1 x 103 2.4 x 103 2.4 x 102 6.6 x 103

72 2.3 x 104 6.1 x 103 6.1 x 104 2.4 x 105 2.4 x 103 2.4 x 105



Results and Discussion

Table 4. Combined effect of thyme or oregano with 1% salt on the MPN of minced pork stored at 5°C. (The herbs were added in 
1%.)

Time (h) Thyme + salt Oregano + salt
Control Dried Fresh Control Dried Fresh

0 <10 <10 <10 6.2 x 101 6.2 x 101 6.2 x 101

24 2.4 x 102 2.4 x 102 2.4 x 103 2.4 x 103 2.4 x 103 6.6 x 103

48 2.4 x 104 2.4 x 103 6.1 x 104 6.6 x 103 6.2 x 104 2.4 x 104

72 2.4 x 105 2.4 x 105 7 x 105 2.4 x 105 2.3 x 104 6.2 x 104

Table 5. Effect of mixed spices and salt on the germ count of minced pork after 72 h incubation at 5°C.

Onion + thyme + salt Onion + garlic + salt Onion + oregano + salt

Control Dried Fresh Control Dried Fresh Control Dried Fresh
2.4x103 2.4x104 1.3x104 2.3x104 7x105 6.6x105 6.6x102 2.4x103 2.4x102

Table 6. Effect of spices and herbs on the MPN of coliforms in 
minced pork after 72 h storage at 5°C.

Spice/herb Control Dried Fresh

Onion 6.6 x 102 6.6 x 102 2.4 x 103

Onion + salt 6.2 x 102 <10 <10
Garlic 2.4 x 103 2.4 x 102 6.2 x 102

Garlic +salt 6.2 x 101 2.2 x 101 6.2 x 102

Thyme 6.0 x 101 2.3 x 102 1.3 x 103

Thyme + salt 2.3 x 101 2.3 x 101 <10
Oregano 2.3 x 101 2.4 x 102 2.3 x 101

Oregano + salt 2.3 x 101 <10 <10

Table 7. E. coli CFU count of minced pork treated with different 
concentrations of essential oils. (Size of inoculum: 4 x 105 CFU/
ml).

Concentra-
tion 
(% w/w)

0 0.125 0.25 0.5 1.0

Thyme 7.5 x 105 7.5 x 105 4.1 x 105 2.2 x 105 1.3 x 105

Marjoram 6.5 x 105 6.5 x 105 4.0 x 105 3.0 x 105 7.5 x 104
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