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ABSTRACT 
        
            The aim of this study was carried to evaluate the role of natural  antioxidant 
and antimicrobial activity against Listeria monocytogenes and Pseudomonas putida 
from each  thyme and sage  powders as well as their ethanolic extracts in beef burger 
to help  factories to extend the shelf-life of their products under storage at -18  C. 

Results revealed that by using 1.5 % of sage powder and 0.1% of ethanolic extract of 
thyme represented the optimum concentration for decreasing of  Listeria 
monocytogenes count but  the ethanolic extract of thyme at 0.1% gave the highest 
decreases in population of Pseudomonas putida  in beef burger especially after 60 
days of freezing storage condition. On the other hand, the results indicated that all 
treated samples with spices were recorded decreasing in thiobarbituric acid, peroxide 
and acid values compared with control sample. Moreover, moisture, protein and ash 
were decreased by increasing storage period. Meanwhile, only fat content was 
increased.  
Keywords: Thyme - Sage - Listeria monocytogenes - Pseudomonas putida - 

Thiobarbituric acid - peroxide value – Acid value – beef burger.  
 

INTRODUCTION 
        

Raw meat can be easily contaminated by microorganisms and support 
the growth of pathogens leading to serious food-borne illness (Pokorny et al. 
2001). The presence and growth of microorganisms in food may cause 
spoilage and result in reduction of food quality and reduce of quantity of food 
(Soliman and Badeaa, 2002).  Meat and especially ground meat products are 
highly susceptible to both microbial growth and lipid oxidation because of 
their large surface to weight ratio, leading to rapid spoilage and development 
of rancid or warmed over flavor, respectively (Jay et al., 2005). Because there 
is an increasing consumer demand for minimally processed foods without 
chemical preservatives, the food industry is facing a constant challenge to 
develop alternative ‘natural’ methods to extend product shelf life and improve 
safety (Karabagias et al., 2011). 

Food-borne illnesses associated with Listeria monocytogenes and 
Pseudomonas spp present a major public health concern throughout the 
world (Hall, 1997). The spoilage of refrigerated meat is caused in part by 
Pseudomonas species bacteria which are responsible for the off-odors, off-
flavors, discoloration, gas production and slime production. Listeria 
monocytogenes has been shown to be responsible for outbreaks of food 
poisoning in France and in many countries (De Valk et al., 2000).  

Microbial growth and lipid oxidation are primary factors of meat 
spoilage during refrigerated storage. To extend storage period, antimicrobial 
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and antioxidant additives especially of synthetic origin, are added in muscle 
foods. However, consumers and health authorities increasingly dictate that 
the use of chemical food additives should be phased out and, where possible, 
only natural products should be used.  Many herbs, spices, and their extracts 
have been added in a variety of foods to improve their sensory characteristics 
and extend shelf-life (Bagamboula et al., 2003). Many natural plant extracts 
contain primarily phenolic compounds, which are potent antioxidants (Wong 
et al., 1995). Some phenolic compounds such as sage, rosemary, thyme, 
hops, coriander, tea, cloves and basil are known to possess antimicrobial 
effects against food-borne pathogens (Elgayyar et al., 2001). Herbs of the 
Lamiaceae family, mainly oregano (Origanum vulgare L.), rosemary 
(Rosmarinus officinalis L.), and sage (Salvia officinalis L.), have been 
reported as having significant antioxidant capacity (Shan et al., 2005; Wojdylo 
et al., 2007). Nevas et al. (2004) reported that the essential oil of Thymus 
vulgaris contains various levels of thymol and / or carvacrol, phenolic 
derivatives with strong and wide- spectrum antimicrobial activity. Sage (Salvia 
officinalis L), can be found worldwide and its leaves are commonly used as 
ingredient in food industry. Sage essential oil is applied in the treatment of a 
range of diseases and has been shown to possess different biological 
activities (Russo et al., 2013). 

Lipid oxidation, which occurs during the storage of raw materials, 
processing heat treatment and subsequent storage of final products, is one of 
the main causes of rancidity in food products (Tepe et al., 2005). As well as , 
lipid oxidation and fatty acid composition, such as high proportion of highly 
unsaturated fatty acids, are also important factors influencing quality and 
acceptability of meat and meat products due to its more or less susceptibility 
to degrading process (Ahn et al., 2007) 

The objective of the present study work was to evaluate the effect of 
dietary thyme and sage supplementation on growth of Listeria 
monocytogenes and Pseudomonas putida and the possibility of using as 
natural antioxidants to help beef burger industry to minimize lipid oxidation 
and extend the shelf –life of beef burger during freezing storage. 

 
MATERIALS AND METHODS 

 
Materials: 
Spices : Thyme (Thymus Vulgaris L.) and Sage (Salvia officinalis L.) were 
obtained from SEKEM Company, Cairo Egypt.  
Meat: Fresh meat (minced) used for beef burger was purchased from Metro 
Market, Giza. 
Bacteria used: Two pathogenic bacteria strains i.e. Listeria monocytogenes 
and Ps.putida were collected from Dr. Abdel-Salam A.F. Regional Center for 
Food and Feed, ARC, Giza, Egypt, and Plant Pathology Dept., Faculty of 
Agriculture, Ain Shams Univ. respectively.    Listeria monocytogenes and 
Ps.putida were maintained by transferring at regular intervals on tryptic soy 
agar (+0.6% yeast extract) and King’s agar medium, respectively. Slants 
were kept at 4 

○
C.  
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Methods: 
Plants were first dried in an incubation oven at 40°C until a moisture 

content ~ 7-8% and milled in Moleneux, France, without sieving, and kept in 
glass brown till ethanol extraction. 
Preparation of beef burger 

Beef burger contained lean beef meat, cow fat, powdered rusk, dried 
onion, starch, salt and ice-water at a percentage of 78%, 11%, 4%, 0.4%, 
0.9%, 1.25% and 4.45%, respectively, was prepared according to the method 
described by Khattab (1999). For preparing beef burger, meat and fat were 
twice minced and mixed well, with other ingredients. The natural additives 
(thyme and sage) were added individually to the prepared samples as follow:-  
1- No addition  (control ) 
2- Thyme powder at conc. 0.5% & 1.5% 
3- Thyme ethanolic extract at conc. 0.05% & 0.1% 
4- Sage powder at conc.  0.5% & 1.5% 
5- Sage ethanolic extract at conc. 0.05% & 0.1% 

Samples were packed in polyethylene bags and stored at -18°C for 60 
days, and taken periodically each 30 days during storage to evaluate 
retardation of oxidative rancidity.  
Ethanol extracts 

Extracts were prepared by mixing spice preparation with sterile 
distilled water, ethanol in a 1:10 ratio followed by shaking in the dark for 24 h 
at room temperature using a universal shaker (Analytica Ltd, Ireland). The 
mixtures were vacuum filtered through a Whatman No. 4 filter paper, 
centrifuged at 3800g for 30 min, the supernatants were collected and filtered 
through 0.2 μm filters (Sarstedt, Germany). The filtrates were evaporated to 
dryness under vacuum at 70 °C for water extracts, and at 40 °C for ethanol 
extract, using a vacuum evaporator (Genvac Inc., NY, and USA). 
Concentrated extracts were subsequently stored at 4 °C until use. (Oliveira et 
al., 2010). 
Determination of chemical constituents of ethanolic extracts of thyme 
and sage by using Gas chromatography  

Gas chromatography – mass spectrometry (GC /MS) was used to 
separate and identify the components of thyme and sage ethanolic extracts. 
Analytical method described by Nath et al. (1996).  
Antimicrobial activity of thyme and sage on the survival of inoculated L. 
monocytogenes and Ps. putida in beef burger:  
a-Preparation of bacterial inoculum:- 

L. monocytogenes and Pseudomonas putida were inoculated 
separately in 250 ml of a sterilized tryptic soy broth and nutrient both in 500 
ml flask, respectively, and kept on shaking incubator for 2 days at 28 – 30 

○
C 

to achieve viable cell population 10
11

cfu/ml for L. moncytogenes and 
10

9
cfu/ml for Ps. putida. 

b- Preparation of inoculated samples:- 
Beef burger sample (25g),which was treated by thyme and sage as 

mentioned before, was inoculated with the single strain of the pathogen by 
dipping in L. monocytogen  (   10

11
 cfu/ml) or Ps.putida (   10

9
 cfu/ml) inoculum 
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for 5 min., then left for 10 min. under aseptic conditions at room temperature. 
Each sample was individually packed in sterile plastic bag before the samples 
were stored at -18

○
C. Cell count were converted to -10 logarithms of colony 

forming unit per gram (log cfu/g sample).   
Measured parameters: 
Chemical composition of beef burger  
 Fresh and stored beef burger were subjected to their chemical 
composition as follows: Moisture, protein, fat, ash and fiber of minced beef 
meat were determined according to the methods of A.O.A.C. (2005). While 
carbohydrates content were calculated from the following equation.  
 Carbohydrate = [100- (% moisture + % protein + % fat + % ash + % 
fibers)]  
 Chemical characteristic of lipid extracted from beef burger:  
Determination of Thiobarbituric acid – reactive substances (TBARS)  
 Thiobarbituric acid (TBA) values was determined in beef burger 
samples at 0, 30, 60 days of storage at -18°C according to the described by 
Du and Ahn (2002) to evaluate efficiency of additives as natural antioxidants. 
The TBA values were calculated by multiplying the absorbance by the factor 
of 7.8 and the result was represented as mg of malonaldehyde per 1000g 
sample. 
Determination of peroxide value (PV) and acid value (AV) 
    Peroxide value and acid value (AV) were determined according to 
method    described by A.O.C.S. (1997).  
Microbiological analysis  
          Populations of L. monocytogenes and Ps. putida in the samples were 
enumerated on tryptic soya agar ( +0.6 % yeast extract ) and King’s broth 
media by plate count and most probable numbers (MPN) methods, 
respectively, after 0, 15, 30, 45, 60 days of inoculation.  

 
RESULTS AND DISCUSSIONS 

 
The data in Table (1) showed that 20 components were isolated from 

thyme and ethanolic extract, 9 components of them were identified. The 
identified compounds represented 97.41 % of the chemical components of 
thyme ethanolic extract and could be classified to three chemical categories. 
[monoterpene hydrocarbon (28.79%), monoterpene phenols (65.94%) and 
sesquiterpenes (2.70%)]. These data are in harmony with those reported by 
Vaz et al., (2004) and Lee et al., (2005).Also, 20 compounds were isolated 
from sage ethanolic extract. Only 12 compounds were identified from them. 
The identified compounds represented (94.27%) from the chemical 
components of sage ethanolic extract and were classified for 6 chemical 
groups, namely; monoterpene hydrocarbons (8.62%), oxygenated 
monoterpnes (51.72%), monoterpene ketones (25.25%), monoterpene esters 
(5.21%), monoterpene phenols (1.12%) and sesquiterpenes (2.35%). Amr 
and Dordevic (2000) found that the essential oil from sage originating from 

Jordan contains -pinene, camphene, limonene, 1, 8-cineol,  and  -
thujone, camphor, lonalool, linalylacetate, bornyl acetate and humulene. In 
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the essential oil 29 components were detected, 28 of them were identified 

and a dominant share had - thujone (29.9%) -thujone (13.68%), camphor 
(15.74%) and 1, 8-cineole (12.31%). Moreover, Martos et al. (2008) found 
that GC-MS analysis of sage essential oils identified 37 constituents, 
representing 90% of the total oil. The main components were camphor 
(24.95%), 1, 8- cineole (24.75%) and camphene (7.63%).  
 
Table (1): Chemical components of ethanolic extracts of thyme and 

sage (%)  
Chemical compounds Thyme Sage 
Monoterpene hydrocarbons:  
-pinene  5.10 2.23 
-pinene  4.67 2.51 
Camphene  ND 1.72 
Myrcene  5.62 1.40 
- Terpinene  6.63 0.76 
Sabinene  1.42 ND 
Limonene  3.37 ND 
P-cymene  1.96 ND 
Oxygenated monoterpenes :  
1,8 cineole  ND 43 52 
Linalool  ND ND 
Bomeol  ND 5.20 
Citronellol  ND ND 
-terpinene  ND ND 
Monoterpene phenols:  
Thymol  65.94 ND 
Estrogole  ND 1.12 
Monoterpene esters:  
Bomylacetate  ND 5.21 
Linaylacetate  ND ND 
Monoterpene ketones:   
Thujone  ND 16.31 
Comphor  ND 8.94 
Sesquiterpenes:  
- Caryophyllene  2.70 2.35 
Identified % 97.41 91.27 
ND %  2.59 8.73 
 * ND = Not Detected 
 

Effect of spices and their extracts on the chemical composition of beef 
burger during freezing storage:  

Data in Table (2) shows that untreated beef burger samples resulted in 
moisture contents of 63.81%, protein 15.56%, total lipids 14.26% and ash 
2.31% at zero time. These results were within Abd El Sattar (2001). 
Addition of spices and their ethanolic extracts had a slight decrease effect on 
moisture contents of treated beef burger at zero time of storage compared 
with control sample. Moisture, content of the control sample decreased during 
storage to reach 62.35% after storage for 60 days at -18°C. Moreover, 
addition of thyme and sage powder at (0.5% and 1.5%) and their ethanolic 
extracts at (0.05% and 0.1%) decreased moisture content at zero time and 
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after storage compared with the control sample. On the other hand, the 
moisture content decreased during storage by adding the spices ethanolic 
extracts than spices powder. From the above data, it could be concluded that 
all samples had a decrease in moisture content during storage and this 
attribute to the evaporation of water and loss of drip during thawing of  beef 
burger as well as  the decrease due to  the water  holding capacity  as 
reported by Abd El-Hamied et al., (2009). 

Protein content showed slightly decreases in the control sample than 
other all treated beef burger samples at zero time. The protein contents of the 
control sample were 15.56 % at zero time, which decreased during storage to 
reach 12.11% after storage for 60 days. Addition of thyme and sage extract 
reduce the degradation of protein contents during storage more than the 
addition of thyme and sage powder. This decrease in protein content of 
freezing beef burger samples might be attributed partially to the breakdown of 
protein by proteolysis enzymes, these results were in agreement with Ragheb 
(2005). 
 

Table (2): Effect of different concentrations of spices powder and their 
ethanolic extracts on chemical composition of beef burger 
during freezing at -18°C for 60 days.  

Addition % 
                                          Storage period (day) 

0 30 60 0 30 60 

 Moisture content (%) Protein content (%) 

Control  63.81 62.83 62.35 15.56 14.28 12.11 

Thyme powder 0.5% 63.71 61.85 61.51 15.62 14.34 14.21 

                        1.5% 62.22 61.43 59.74 15.72 15.45 14.63 

Thyme extract 0.05% 62.44 61.41 59.52 15.84 15.11 14.68 

                        0.1% 62.12 61.31 59.37 15.83 15.46 14.82 

Sage powder  0.5% 62.55 61.79 61.11 15.47 14.39 14.11 

                        1.5% 62.31 61.31 61.01 15.62 15.01 14.34 

Sage extract  0.05% 62.01 61.62 60.92 15.53 14.84 14.38 

                        0.1% 61.91 61.36 60.82 15.75 14.93 14.43 

 Fat content (%) Ash content (%) 

Control  14.26 15.32 16.18 2.31 1.91 1.60 

Thyme Powder 0.5% 13.23 14.72 15.61 1.88 1.60 1.52 

                        1.5% 13.12 14.41 15.38 1.73 1.61 1.42 

Thyme extract 0.05 13.69 14.51 15.66 1.98 1.67 1.43 

                        0.1% 13.84 14.75 15.58 1.88 1.61 1.32 

Sage Powder     0.5 14.01 14.94 15.78 2.12 1.86 1.58 

                        1.5% 14.21 15.10 15.95 2.01 1.72 1.53 

Sage extract     0.05 14.09 14.89 15.73 2.03 1.87 1.60 

                        0.1% 14.13 14.92 15.84 2.01 1.73 1.56 
 

Fat contents of the control sample were 14.26% at zero time which 
increased during storage to reach 16.18% after 60 days of storage. Although 
addition of thyme and sage powders and their extracts the fat contents 
increased during 60 days of storage, this increase in fat contents during 
freezing storage due to the decrease of the moisture content. Moreover, this 
increase in fat contents may be not true but it due to the degradation of some 
ingredients and produce new products soluble in solvent during solvent 



J. Food and Dairy Sci., Mansoura Univ., Vol.5 (1), January, 2014 

 

 
 

21 

extraction. These results agree with Abd-ELQader (2003); Hegazy (2004) 
and Ali (2008) who reported that the fat content increased during the freezing 
storage of meat products and there was a negative relationship between fat 
content and moisture content. 

Ash content in the control sample was 2.31% which decreased 
gradually to reach 1.60% after storage. Addition of thyme and sage powders 
and their extracts led to decrease the ash content during storage (Table, 2).
 It is worthy to mention that storage at -18°C for 60 days caused a 
decrease in moisture, protein and ash content while, fat content was 
increased. In general, it could be concluded that, adding of either spices 
powder or their extract were recorded more effect on the chemical 
composition of treated beef burger samples than control beef burger during 
freezing at -18°C for 60 days. 
 

Effect of spices and their extracts on Thiobarbituric acid, peroxide and 
acid values of beef burger during freezing  
Thiobarbituric acid (TBA):  
         Thiobarbituric acid (TBA) test is used as an index for measuring 
oxidative rancidity which takes place in minced meat. The TBA test is a 
sensitive test for the decomposition products of highly unsaturated fatty acids 
which do not appear in peroxide value determination, as reported by 
Mohamed (2005).  

Data presented in Table (3) showed that, during freezing storage, the 
TBA value of the control  sample showed continuous progressive increases 
to reach the highest value (0.71 mg malonaldehyde /kg) at the end of freezing 
storage periods. Although the other burger treatments showed increment in 
TBA values during freezing storage, these increments were largely lower than 
that of control sample with a difference in some cases. In regard to these 
results, burger samples formulated with spices powder at level 1.5% had the 
lowest TBA values at the end of freezing storage, while those samples 
formulated with spices powder at level 0.5% had higher TBA values. On the 
other hand, addition of thyme and sage extract were more effective to 
decrease the TBA value at zero time compared with the control sample and 
spices powder. 

Generally, during storage the TBA values of all samples increased with 
some differences as storage periods increased. These results were in line 
with Darwish et al. (2012).  It could be concluded that addition of spices 
powder at level 1.5% caused a decrease in TBA. values in fresh and freezing 
beef burger compared with beef burger formulated with the same spices 
powder at level 0.5% and control. Also, it could be noticed that thyme showed 
the highest antioxidant effect for reduction TBA. values in samples, the 
effectiveness of decrement followed the sequence: Thyme extract > thyme 
powder > sage extract > sage powder. Similar results were obtained by 
Zheng and Wang (2001). On the other hand, the control sample was 
acceptable for human consumption after 60 days of storage as their TBA 
value reached (0.71 mg malona ldehyde/ kg sample). The E.O.S.Q.C (2005) 
rejected freezing chicken sausage samples which had more than 0.9 mg 
malonaldehyde/kg sample).  
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Table (3): Effect of different concentrations of powder spices and their 
ethanolic extracts on Thiobarbituric acid of beef burger 
during freezing at -18°C for 60 days.  

Addition % 
Storage period (days) 

0 30 60 

Thiobarbituric acid (TBA) ( mg malonaldehyde /kg) 
Control  0.47 0.59 0.71 

Thyme  powder    0.5% 0.35 0.38 0.43 
                              1.5% 0.27 0.32 0.39 

Thyme extract     0.05% 0.30 0.32 0.36 
      0.1% 0.25 0.27 0.31 

Sage powder         0.5% 0.36 0.40 0.46 
                              1.5% 0.33 0.36 0.41 

Sage extract          0.05 0.33 0.35 0.39 
                              0.1% 0.30 0.32 0.36 

 
Peroxide value (PV):  

The peroxide values are used as an index of the degree of oxidative 
rancidity of lipids. According to Liberman and Petrovski (1972).They reported 
that fresh edible animal fats which might be stored for long periods, show 
peroxide values of 2.34 m equiv./kg fat or less. In comparison with vegetable 
oils, this value was lower than the maximum permissible amount given for 
sun flower seed oil (not more than 10m.equiv/kg fat).  

The data in Table (4) cleared that peroxide value of control sample was 
4.11, which increased during storage to reach 5.14 after storage. Addition of 
thyme and sage powders decreased the (PV) at zero time compared with the 
control sample. During freezing storage the beef burger samples formulated 
with powder at level 1.5% had lower PV values than those samples 
formulated with powder at level 0.5%. Moreover the thyme powder showed 
more effect than sage powder at the same percentage, while the addition of 
thyme and sage extracts were the most effective in reducing the (PV) during 
storage compared with the control sample and spices powder samples.  
 
Table (4): Effect of different concentrations of spices powder, their 

ethanolic extract on peroxide values of beef burger during 
freezing at -18°C for 60 days.  

Addition % 

Storage period (days ) 

0 30 60 

Peroxide value (PV) ( m equiv./kg) 

Control  4.11 4.89 5.14 

Thyme  powder        0.5% 3.16 3.58 3.94 

                  1.5% 3.09 3.20 3.50 

Thyme extract         0.05% 2.92 3.97 4.42 

                   0.1% 2.57 2.73 2.91 

Sage powder            0.5% 3.27 4.01 4.50 

                  1.5% 3.16 3.61 3.97 

Sage extract            0.05% 3.10 3.28 3.67 

                  0.1% 2.76 2.79 2.96 
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The ethanolic extract was more effective to reduce the peroxide value 
more than the spices powder and control sample. Moreover, this reduces 
increased by increasing the concentration of species powders and their 
extract. These results were in agreement with Dapkevicius et al. (1997) and 
Abd El-Sattar (2001).  
Acid value (AV):  

The test for acid value uses the principles of acid –base chemistry to 
determine the acidity of tested samples.  Acid value of the control sample 
was 2.38 at zero time which increased to 3.21 after storage (Table, 5). 
Adding of both thyme and sage spices decreased the (AV) at zero time 
compared with the control sample. The lower (AV) was obtained at 1.5% in 
thyme powder than sage powder which were 1.59 and 1.62 respectively. 
These values increased during storage to reach 2.50 and 2.65 for the same 
above mentioned treatments after 60 day of storage. Meanwhile addition of 
thyme and sage extracts were more effective to reduce the acid value than 
spices powder during storage compared to values of control treatments. The 
lower (AV) was obtained at 0.1% in both spices extract, which were 1.69 and 
1.75 at zero time. These values increased gradually during storage to reach 
2.13 and 2.17 for the same spices extract respectively after storage period.  
 
Table (5): Effect of different concentrations of spices powder and their 

ethanolic extract on acid value of beef burger during 
freezing at -18°C for 60 days.  

Addition % 

Storage period (days) 

0 30 60 

Acid value (mg KOH / gm ) 

Control  2.38 2.92 3.21 

Thyme  powder    0.5% 1.87 2.31 2.78 

       1.5% 1.59 2.26 2.50 

Thyme extract      0.05% 1.78 2.14 2.40 

       0.1% 1.69 1.98 2.13 

Sage powder         0.5% 1.91 2.39 2.81 

                              1.5% 1.62 2.31 2.65 

Sage extract           0.05% 1.82 2.18 2.46 

                                0.1% 1.75 2.00 2.17 

  
From the results in Table (5) it could be concluded that two spices 

extract were more effective to reduce the acid value more than spices powder 
samples. These results were in agreement with Khattab (1999).  

In general, it could be concluded that spices extract were higher 
antioxidant effect than spices powder samples and control sample. Thyme 
extract was higher antioxidant than sage extract. Moreover, their antioxidant 
activity increased by increasing their concentration.  
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Microbiological determination in treated beef burger: 
        Many naturally occurring extracts like essential oils from edible and 
medicinal plants, herbs and spices have been shown to possess antimicrobial 
functions and could serve as a source for antimicrobial agents against food 
spoilage and pathogens (Bagamboula, et al., 2003). More particularly, 
essential oils and their components are known to be active against a wide 
variety of microorganisms, including Gram-negative bacteria (Helander et al., 
1998). Pseudomonas putida and L. monocytogenes, the most important 
spoilage bacteria in meat, were used to evaluate the antibacterial activity of 
thyme and sage. 
1- Population of   L. monocytogenes 

       The results recorded in Fig. (1) showed that thyme powder at 
concentrate 1.5 % decreased L. monocytogenes counts from 11.77 to 5.30 
and 4.60 log cfu g

-1 
 after 45 and 60 days of storage at -18 

○
C respectively, 

while thyme extraction at concentrate 0.1% decreased L. monocytogenes  
counts from 11.77 to 4.95 and 4.30 log cfu g

-1 
  at the same conditions. Sage 

powder at concentrate 1.5 % induced pointed decrease of L. monocytogenes 
from 11.77 to 3.30 log cfu g

-1
 after 60 days of storage at -18 

○
C. Also sage 

extraction at concentrate 0.1 % paid to decreasing of L. monocytogenes 
counts from 11.77to 4.95 and 4.60 log cfu g

-1
 after 45 and 60 days 

respectively of storage at -18 
○
C. The concentration 1.5 % of sage powder 

represented the optimum concentration for decreasing L. monocytogenes 
counts in beef burger. On the other hand L. monocytogenes counts were 
recorded to be 8.69 and 7.60 log cfu g

-1
 after 45 and 60 days respectively at -

18 
○
C without any treatment. The same observation regarding the effect of 

freezing on L. monocytogenes was reported by (Rodgers et al 2004). Also 
addition of sage showed a higher inhibitory effect against psychrophilic count 
in minced meat for 100 days at   -18 

○
C (Ab del- Hamied et al., 2009). Plant 

extracts and essential oils constitute a natural source of antimicrobial 
mixtures or pure compounds for centuries (Oke et al., 2009). Thymol is active 
against L. monocytogenes, Staph. aureus and E. coli (Chiasson et al., 2004). 
The antimicrobial activity of essential oils is benefited by a decrease in 
storage temperature (Burt 2004). The inhibitory effect on the growth of Staph. 
aureus recorded by thyme which is a dominant component of Zataria 
multiflora oil (Choobkar et al., 2010). Treatment of minced beef meat with 
Zataria multiflora essential oil at 0.6% essential showed stronger inhibitory 
activity against Listeria monocytogenes (Solomakos et al., 2007). Differt plant 
essential oils against L. monocytogenes in hotdogs (rigid media), was 
reduced the bacterial population but the antimicrobial action was highly 
dependent on the fat content of hotdogs (Singh et al., 2003). This effect may 
be due to the deleterious effect of thyme and sage spices on the cytoplasmic 
membrane structure and function. 
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Fig. (1): Survivor curves of Listeria monocytogenes in beef burger 

containing different treatments of thyme or sage during 
freezing storage. 

  
2- Population of Pseudomonas putida     
              The log cfu g

-1
 of Pseudomonas putida in inoculated beef burger 

treated with thyme or sage as a powder form (at 0.5% and 1.5% conc.) or 
alcoholic extract( at 0.05% and 0.1% conc.) during storage time at -18°C are 
show in Fig.( 2 ).The obtained results showed that the bacterial load of 
Pseudomonas putida  in samples treated with thyme and sage had significant 
difference compared with control samples(untreated with thyme or sage) .As 
general trend ,the gradual decrease in the microbial load (log cfu g

-1 
value) of 

treated samples(contain thyme or sage) was encountered with storage time 
and showed the lowest log cfu g

-1
 after 60 days of storage under freezing 

condition. In the treated samples with thyme powder, the count decreased 
from initial 8.8 to 3.2 log cfu g

-1 
 at 0.5%. whereas the samples contained 

1.5% thyme powder gave 2.9 log cfu g
-1  

,by  the end of 60 days storage , 
under freezing condition .However , the corresponding values of its alcoholic 
extract  are 2.0 & 1.2 0 log cfu g

-1  
at 0.05%  and 0.1% conc., respectively, 

under the same condition. The alcoholic extract of thyme exhibited the 
highest inhibitory effect on the Pseudomonas putida count at 0.1% under 
freezing. The similar trend was observed with sage treatments, the samples 
treated with sage gave the lowest values of log cfu g

-1
 with alcoholic extract 

treatments followed by its treatments by powder form. 
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Fig.(2):Survivor curves of Pseudomonas putida in beef burger 

containing different treatments of thyme or sage during freezing 
storage  

 
               The corresponding figures of viable count of Pseudomonas putida 
are 2.3 and  2.6 log cfu g

-1
 with  alcoholic extract at 0.1% and 0.05% and 

were 3.0 and 3.4 log cfu g
-1  

in presence of sage powder at 1.5% and 0.5%, 
respectively, after 60 days of storage under freezing condition. The similar 
results are obtained by Abd El-Hamied et al., (2009) who found that adding 
the natural extracts of rosemary, sage to minced meat as natural 
antimicrobial led to retard the microbial growth during frozen and refrigerated 
storage.  On comparison of both treatments by medicinal plants (thyme and 
sage), the bacteriostatic effectives found to be more significant in the 
presence of thyme than sage.  Oussalah et al., (2006) showed that the oils 
containing mainly components with phenolic structures, such as carvacrol, 
thymol and eugenol were highly active against P. putida.  Powder of Thymus 
ciliatus has shown a strong antibacterial effect; this activity could be due to 
that the total powder contains all active components which may act 
synergistically against bacteria. It has been reported that carvacol and thymol 
which are the main compounds of Thymus have antibacterial properties 
(Ettayebi, 2000). Amarti et al. (2009) found that the yield of essential oils in 
Thymus ciliatus was 1.2%, and thymol represents 44.2% of this oil. Dorman 
and Deans (2000) demonstrated that thymol have a wide array of 
antibacterial activity against 25 tested bacterial strains. Another study 
realized by the World Health Organization (1999) showed that this compound 
(thymol) has an important antifungal and antibacterial activity against many 
microbial strains. Lambert et al. (2001) explained this phenomena by the fact 
that thymol binds to the membrane protein and increases the permeability of 
bacterial cell membrane. Helander et al. (1998) attributed the thymol 
antimicrobial action to its phenolic character, which can cause membrane-
disturbing activities. Other studies suggested that this volatile compound was 
responsible for the inactivation of an enzyme implicated in syntheses of 
structural constituents (Trombetta, 2005). 
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Conclusion 
 The results of this study support many recommendations for using 
natural spices in preserving meat. The present study reveals potential 
application of thyme and sage as a good natural source of both anti-oxidants 
that seemed to be effective in minimizing the lipid oxidation in freezing beef 
burger and an efficient means for inhibiting the growth of L. monocytogenes 
and Pseudomonas putida  .  

 
REFERENCES 

 
Abd El-Sattar, H. (2001). Biochemical studies on some Egyptian and South 

African Spices. M.Sc. Thesis. Fac. Agric. Cairo Univ.  
Abdel- Hmied A.A; Nassar, A. G. and El-Badry, N. (2009). Investigations of 

antioxidant and antimicrobial activities of some natural extracts. World 
journal of Dairy and Food science, 4 (1): 1-7.  

Abd-El-Qader, M.F. (2003). Quality improvement of chicken frozen burger 
formulated with some spices or their volatile oils. M.Sc. Thesis, Food 
Science and Technology Dept., Faculty of Agri., Cairo Univ., Egypt.  

Ahn, J.; Grün, I. and Mustapha, A. (2007). Color change and lipid oxidation in 
cooked beef. Food Microbiology, 24, 7 – 14. 

Ali, M.A. (2008). Effect of processing and cooking Method on chemical, 
Biological and Microbiological properties of low-fat meat products. 
Ph.D. Thesis, Food Science and Technology Dept. Faculty of Agric., 
Cairo, Univ., Egypt.  

Amarti, F.; Satrani,B. and Ghanmi,M.(2009).Composition chimique et activité 
antimicrobienne des huiles essentielles de Thymus algeriensis et 
Thymus ciliatus du Maroc. Biotechnol. Agron. Soc. Environ., 14(1): 
141-8. 

Amr, S. and Đorđević, S. (2000). The investigation of the quality of sage 
(Salvia           officinalis L.) originating from Jordan. J. Working and 
Living Environmental Protect. 1 (5): 103-108.  

A.O.A.C. (2005). Official Methods of Analysis of the Association of Official 
Analytical Chemists. Published by the Association of Official Analytical 
Chemists, 19th. Ed.Arlington, Virginia, U. S. A. 

A.O.C.S. (1997). Official Method of Analysis of Commercial Fat and Oils. 
Thiobarbituric acid value direct method. Cd., 19-90, 1-2.  

Bagamboula. C.F.; Uyttendaele. M. and Debevere. J. (2003). Antimicrobial 
effect of species and herbs on shigella sonnei and shigella flexneri. 
Journal of Food protection, 66, 665-673.  

Burt, S. (2004). Essential oils: their antibacterial properties and potential 
application in foods-a review. International Journal of Food 
Microbiology, 94: 223-253. 

Chiasson, F; Bursa, J.; Ouattara, B.  And Lacroix, M.  (2004). 
Radiosensitization of Escherichia coli and Salmonella typhi in ground 
beef. J. Food prot., 67: 1157 – 1162. 



Abdel-Salam, A. F. et al. 

 28 

Choobkar, N.; Soltani, M.; Ebrahimzadeh Mousavi, H.A; Akhonzadeh Bast, A. 
and Matianfar, A. (2010). Effect of zataria multiflora boiss essential oil 
on the growth of Staphylococcus aureus in the light salted fillets of 
silver carp. Iranian journal of Fisheries Sciences, 9 (3): 352-359.  

Dapkevicius, A; Venskutonis, R.; Beek, T. A. and Linssen, J.P.H. (1997). 
Antioxidant activity of extracts obtained by different isolation 
procedures from some aromatic herbs grows in Lithuania. J. Sci., Food 
Agric., 77: 140-146.  

De Valk, H.; Rocourt, J.; Lequerrec, F.; Jacquet, Ch.; Vaillant, V.; Portal, H; 
Pierre, O.; Pierre, V;Stainer, F; Salvat, G. and V. Goulet (2000). 
Bouffee epidemique de listeriose liee a la consomma tion de rillettes, 
France, octobre–decembre. Bull. Epi- demiol. Hebdom. 4:15–17 

Dorman, H.J.D. and Deans, S.G. (2000). Antimicrobial agents from plants: 
antimicrobial activity of plant volatile oils. J Appl Microbiol; 88: 308-16 

Du, M. and Ahn, D.U. (2002). Effect of antioxidants on the quality of irradiated 
sausages prepared with turkey thigh meat. Poultry Science, 81, 
1251−1256. 

 E. O. S. Q. C. Egyptian Organization for Standardization and Quality Control 
(2005): Egyptian standard for requirements of hamburger, no. 1688.  

Elgayyar, M.; F.A. Droughon; D.A. Golden and Mount, J.R.  (2001). Anti-
microbial activity of essential oils from plants against selected 
pathogenic and saprophytic microorganisms. J. Food Protect. 64: 
1019-1024.  

Ettayebi, K.; El Yamani, J. and Rossi-Hassani, B. (2000). Synergitique effet of 
nisin and thymol on antimicrobial activites in Listeria monocytogenese 
and Bacillus subtilus. FEMS Microbiol Lett; 183: 191-5. 

Hall, R.L. (1997). Food-borne illness:Implications for the future. Emerging 
infection diseases 3: 555-559 

Hegazy, N.E. (2004). Chemical, Microbiological and Technology studies on 
some poultry Meat products. M.Sc. Thesis, Food Industry Dept., 
Faculty of Agric., El-Mansoura Univ., Egypt.  

Helander, I. M.; Alakomi, H.-L.  ; Latva-Kala, K; Mattila-Sandholm, T.; Pol, I 
and Smid, E. J. (1998). Characterization of the action of selected 
essential oil components on Gram-negative bacteria. Journal of 
Agricultural and Food Chemistry, 46, 3590–3595. 

Jay, J.M.; Loessner, M.J. and Golden, D.A. (2005).Modern Food 
Microbiology. 7 

Th 
Ed. Spinger Science and Bussiness Media Inc. New 

York. 
Karabagias I.; Badeka, A. and Kontominas, M.G. (2011). Shelf life extension 

of lamb meat using thyme or oregano essential oils and modified 
atmosphere packaging.Meat science, 88(1):109-116 

Khattab, H.A. (1999). Comparative study on the antimicrobial and antioxidant 
effect of some spices and their oils as used for beef burger. M.Sc. 
Thesis fac. Home Economics, Helwan Univ.  

Lambert, R.J.W.; Skandamis, P.N.  ; Coote, P. and Nychas, G.J.E. (2001). A 
study of the minimum inhibitory concentration and mode of action of 
oregano essential oil, thymol and carvacrol. .J Appl. Microbiol., 91: 453-
62. 



J. Food and Dairy Sci., Mansoura Univ., Vol.5 (1), January, 2014 

 

 
 

29 

Lee, S.J.; Umano, K.; Shibamoto, T. and Lee K.G. (2005). Identification of 
volatile components in basil (Ocimum basilicum L.) and thyme leaves 
(Thymus Vulgaris L.) and their antioxidant properties. Food Chem., 91 
(1): 131-137.  

Liberman, S.G. and Petrovski, V.P. (1972). Reference Book on the 
Production of Food Animal Fats, Food Industry Pub. Moscow pp.  

Martos, V.M.; Ruiz- Novajas, Y.; Fernandez-Lopez, J. and Angel Perez – 
Alvarez, J. (2008). Antibacterial activity of different essential oils 
obtained from spices widely used in mediterranean diet. Int. J. Food 
Sci. Tech., 43 (3): 526-531.  

Mohamed, H.A. (2005). Low fat products as prepared from ostrich and other 
produced fat beef. Ph.D. Thesis Nutrition and Food Science. Dept. 
Faculty of Home Economics. Minufay University. Egypt.  

Nath, S.C.; Pathak, M.G. and Baruah, A. (1996) . Benzyle benzoate, the 
major component of leaf and steam bark oil cennaumum zelyanicum 
blume. J. Essent. Oil Res., 8: 327-331.  

Nevas M.; Korhonen, M.R; Lindstršm, M.; Turkki, P and Korkeala, H.  (2004). 
Antibacterial efficiency of Finnish spice essential oils against 
pathogenic and spoilage bacteria. J. Food Prot., 67:199-202 

Oke, F., Aslim, B.; Ozturk, S and Altundag, S. (2009). Essential oil 
composition antimicrobial and antioxidant activities of saturega 
cuneifolia ten. Food Chem., 112: 874 – 879. 

Oliveira, M. M. M., Brugnera, D. F., Cardoso, M. G., Alves, E., and Piccoli, R. 
H. (2010). Disinfectant action of Cymbopogon sp. essential oils in 
different phases of biofilm formation by Listeria monocytogenes on 
stainless steel surface. Food Control, 

Oussalah,M.; Caillet, S. ; Saucier, L. and Lacroix, M. (2006). Antimicrobial 
effects of selected plant essential oils on the growth of a Pseudomonas 
putida strain isolated from meat. Meat Science, 73: 236–244 

Pokorny, J.; Yanishlieva, N.  and Gordon, M. (2001). Antioxidants in food. 
Cambrige: Woodhead publishing Ltd. And CRCPress LLC. Ultee, A., 
Gorris, L.G., Smit, E.J., 1998. Bactericidal activity of carvacrol towards 
the food-borne pathogen Bacillus cereus. J. Applied Microbial. 85:211-
218 

Ragheb, E.M. (2005). Utilization of some Natural preservatives to Expand 
storage period of meat products during chilling and freezing. Ph.D. 
Thesis. Fac. of Home Economics, Helwan Univ.  

Rodgers, S.L.; Cash. J.N.; Siddiqand M. and Ryser, E.T. (2004). A 
comparison of different chemical sanitizer for inactivation Escherichia 
coli O157:H7 and Listeria monocytogenes in solution and on apples, 
lettuce, strawberries, and cantaloupe. J. Food Prot., 67 (4): 721-731. 

Russo, A.; Formisano, C.; Riqano, D.; Senatore, F; Delfine, S.; Cardile, V.; 
Rosselli, S. and Bruno, M. (2013). Chemical composition and 
anticancer activity of essential oils of Mediterranean sage (Salvia 
officinalis L.) grown in different environmental conditions. J. Food 
Chem. Toxical., 2: 55C: 42-47.  



Abdel-Salam, A. F. et al. 

 30 

Shan, B.; Cai, Y. Z.; Sun, M. and   Corke,H. (2005). Antioxidant capacity of 
26 spice extracts and characterization of their phenolic 
constituents.Journal of the Agricultural and Food Chemistry, 53: 7749–
7759 

Singh, A.; Singh, R. K.; Bhunia, A. K. and Singh, N. (2003). Efficacy of plant 
essential oils as antimicrobial agents against Listeria monocytogenes in 
hotdogs. Lebensm. Wiss. U- Technol.36: 787 – 794. 

Soliman, K.M. and. Badeaa, R.I. (2002). Effect of oil extracted from some 
medicinal plants on different mycotoxigenic fungi. Food Chemical 
Toxicology. 40:1669-1675. 

Solomakos, N.; Govaris, A.; Koidis, P. and Botsoglou, N.  (2007). The 
antimicrobial effect of thyme essential oil, nisin and their combination 
against Listeria monocytogenes in minced beef during refrigerated 
storage. Food microbiology, 25: 120 – 127.  

 Darwish ,Soumia, M.I.; El-Geddawy, M.A.; Khalifa, R.M. and Mohamed, R.A. 
(2012). Antioxidant Activities of Some Spices and Herbs Added to 
Frozen Chicken Burger. Frontiers in Science, 2 (6): 144-152.  

Tepe, B.; Daferera D.; Sokmen A.; Sokmen M and Polissiou M. (2005). 
Antimicrobial and antioxidant activities of the essential oil and various 
extracts of salvia tementosa miller (Lamiaceae) Food Chem., 90: 333-
340.  

Trombetta, D.; Castelli, F. and Sarpietro, M.G. (2005). Mechanisms of 
antibacterial action of three monoterpenes. Antimicrob Agents 
Chemother; 49(6): 2474-8. 

Vaz, P.C.; Goncalve Rodrigues, A.; Pinto E.; Costa de-oliveira, S.; Salgueiro, 
L.; Cavaleiro, C.; Goncalvas, M. J. and Martinez-de-Oliveira, J. (2004). 
Antifungal activity of thymus oils and their major compound. J. Eur. 
Acad. Dematol venereol, 18 (1): 73-80.  

Wojdylo A.; Oszmianski, J. and Czemerys, R. (2007). Antioxidant activity and 
phenolic compounds in 32 selected herbs. Food Chemistry, 105: 940-
949. 

Wong, J.W; Hashimoto K. and Shibamoto, T.  (1995). Antioxidant activities of 
rosemary and sage extracts and vitamin E in a model meat system. J. 
Agric. Food Chem., 43: 2707-2712. 

World Health Organization WHO (1999). Monographs on selected medicinal 
plants. Geneva, Switzerland. 

Zheng, W. and Wang, S.Y. (2001). Antioxidant activity and phenolic 
compounds in selected herbs. J. Food Chem. 49: 5165-5170. 

 

 
 
 
 
 
 



J. Food and Dairy Sci., Mansoura Univ., Vol.5 (1), January, 2014 

 

 
 

31 

لي ااتوي  الالاداا ك لت توياا     زعتااو ا الاوياياات ا تهميو اااالالنشاا ا الاداا ك لة  ااك  
 واتيكا فى التيف توجي يكااان س تالاانا يتاجينس ا 
  **عتك التااب ح ناين س   ا * ، حنـ ن احاك أحاك الغنكاو *أحاك فويك عتك ال الم

 اصو  –الجيز   –او ز التحاث الزواعيت  –الاو ز االقلياى لةغذيت ا األعالف   * 
 اصو  –الق  و   -ج اعت عين شاس   – ليت الزواعت  –ق م الاي واتيالاجى  ** 
 

الادواد  الدراسة هو  قييويد د ر ادواداأل األةسودط اليةيويوة   ال  واي  الهدف األساسى فى هذه       
سووية اسووا ز ال وقوور   الاريايووة  قيوودا ة ايسوويد ا  ا  ةالليسووقريا ا   سوويق  ي     ال لةةقريووا 

يالوة اودط ا و  يف ةر ر   ذلك لاساودط الاصوا   إلفى الة اى لهايثا  لإللى الاسقخلص اةاإلدافة إ
ة و ود سقخداد اسا ز الاريايو. ة  أل ال قائج إلى أن إₒ د 81 –لقخ ين ولى ا ق اقها قاأل  ر ف ا

ال خ وا  ,. % ياثو  القرةيو  األاثو  8قرةيو  يثا  لى لل وقر و ود %   الاسقخلص اإل 8.1قرةي  
أويوى % ,. 8يثا  لى لل وقر و ود قرةيو      سيق  ي   ،   لةن الاسقخلص اإلالود الايةر ةى للا

يوو د اوون  06ةووود  ي قيوودا فووى الةيووف ةر وور   خاصووةسوويد ا    ةالأولووى ا خ ووا  فووى أوووداد ةةقريووا 
 ر ف القخ ين . ان  ااية آخرى ، أ ارأل ال قائج أن ة  الوي األ الاواالة ةالق اة  س لأل ا خ ا  

 ط ولوى يك   قيد الةير ةسويد   الاا دوة ايار وة ةالوي وة الةو  قر   . وواقي راا  الثي ةارةيفى 
القخو ين   فوى ال قوأل  فيد أ خ دأل قيد الري ةة ، الةر قين   ةوذلك الراواد   ذلوك ة يوادط فقورطذلك 

   سه ا داد ااق ى الده ن فيي . 
 

 

 ق م تتح يم التحث

 
 
 
 

 ج اعت الانصاو   – ليت الزواعت   احاك اه شلتى أ.ك / 

 عين شاسج اعت   – ليت الزواعت  الشح ت احاك واد ن  أ.ك /


