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Abstract 

Thirty samples (100g each) of minced calf meat were inoculated by Salmonella Enteritidis and E. 

coli O157: H7 (15 for each bacterial type) in levels 105 cfu/ gm. Both thyme and rosemary oils were 

used for the treatments of the bacterial contaminated sample in concentrations of 0.1% and 0.5% for 

each oil. Also, mixture of these oils (0.1% of each) was used for the treatments. Three inoculated 

minced meat samples were used for each 5 oil treatments for Salmonella Enteritidis as well as E. 

coli O157: H7. After bacterial inoculations and mixing with the essential oil solutions, the inoculat-

ed meat samples were stored in sterilized polyethylene bags in refrigerator temperature at 4- 6 ºC 

during the period of the examination. At 2nd, 4th, 6th, 8th, and 10th days after the bacterial inoculations 

and oil treatments, the bacterial cell count was estimated to evaluate the effects of the essential oil 

treatments. The more significant lower bacterial counts were detected at 4th day after treatments in 

inoculated samples with Salmonella Enteritidis; while, in samples inoculated with E. coli O157: H7, 

the antimicrobial effects of the used oils expanded from 2nd to 6th day. After that, the bacterial levels 

gradually increased and exceeded the original inoculated level. Generally, the mixing of thyme and 

rosemary oils (0.1% for each) exhibited significant antibacterial effects than any used oil alone at 

concentration 0.1%. On contrarily, this mixture could not declare significant effects comparing with 

each oil alone at 0.5% concentration. The obtained results declared that the using of thyme oil and/ 

or rosemary oil at low concentrations (0.1%- 0.5%) for the treatment of minced meat at refrigerator 

temperature (4- 6 ºC) leads to significant reduction the levels of Salmonella Enteritidis and E. coli 

O157: H7 within durations not exceeded 4th and 6th day respectively. Subsequently, the validity time 

of the tested minced meat was prolonged. 
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Introduction 

Red meat contains high biological value pro-

tein and important micronutrients that are 

needed for good health throughout life. It also 

contains a range of fats, including essential 

omega-3 polyunsaturated fats. Recent analyses 

have shown that there has been a significant 

trend to leaner cuts of meat over the past two 

decades (Williams et al., 2006).  

Salmonella is one of the most common causes 

of food poisoning (Essa et al., 2004), the pa-

tient usually complains of headache, vomiting, 

abdominal pain and fever. In many countries 

the majority of the recorded food born out-

breaks are attributed to Salmonellosis (Rabsch 

et al., 2001). In the recent years, the incidence 

of salmonellosis caused by Salmonella Enter-

itidis increased world wide (Humphrey and 

Jorgensen, 2006). High incidence of Salmo-

nella Enteritidis in minced meat was recorded 

in many previous studies (Arsenos et al., 2007 

and Wong et al., 2007). On the other hand, 

Escherichia coli O157: H7 was recognized as a 

food born pathogen, colonizes in the large in-

testine and produce shiga like toxin (Stx) which 

is responsible for severe hemorrhagic colitis in 

human (Naim et al, 2004). Cattle are the reser-

voir of this pathogen, and the consumption of 
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undercooked meat of bovine origin are consid-

ered the main cause of several outbreaks of E. 

coli O157: H7 (Shekarforoush et al., 2007).  

Essential oils are natural products ex-

tracted from vegetal materials. They are used 

as natural additives in many foods due to their 

antibacterial, antifungal, antioxidant and anti-

carcinogenic properties (Bagambaula et al., 

2004). Screening of natural medicinal plants is 

now being popular because many infectious 

diseases are known to have been treated with 

herbal remedies throughout the history of man-

kind (Naim and Tariq, 2006). The use of nat-

ural antimicrobial compounds is important not 

only for the preservation of food but also for 

the control of human and plant diseases of mi-

crobial origin (Bratta et al., 1998). Recently, 

there has been considerable emphasis on stud-

ies involving essential oils and extracts of spic-

es and their constituents for inhibiting the 

growth of pathogen microorganisms. It has al-

so been known for some time that certain crude 

drugs and spices contain substances with anti-

fungal effect in their derivatives (Deans,. and 

Svoboda. 1990). 

Thus, the objective of the current investigation 

is to evaluate the effects of rosemary (Ros 

marinus oficinalis) and thyme (Thymus vulgar-

is) oils to inhibit the growth of Salmonella En-

teritidis and E. coli O157: H7 in the examined 

minced calf meat samples. 

Material and Methods 

A- Bacterial strain preparation 

1- Salmonella Enteritidis 

Salmonella Enteritidis strain, isolated from 

chicken meat in aprevious study was prepared 

for the current study. The bacterial cells were 

pelleted by centrifugation at 5000 rpm for 15 

minutes at 5°C, washed twice in 10 ml of 0.01 

M phosphste buffered saline (PBS), PH 7.0 and 

diluted to 1.0 X 108 cfu/ ml in PBS for the in-

oculation of minced beef meat samples. Cell 

counts were determined by serial dilution and 

subsequence enumeration on tryptone soy agar 

(Govaris et al., 2010).  

 

2- E. coli O157: H7 

An isolate of E. coli O157: H7 strain from 

meat samples in a previous study was pre-

pared. Stock cultures were maintained at –70 

ºC on tryptic soy agar slants (Oxoid) and were 

activated in tryptic soy broth (pH 7.0) at 35ºC. 

Culture was transferred by loop inocula twice 

at 24 hr intervals to 100 ml of tryptic soy broth 

in 250 ml Erlenmeyer flasks. Appropriate dilu-

tions were performed in peptone water 0.1% in 

order to obtain high inoculum level (107 -108 

CFU/ml) populations (Arias et al., 2001).  

B- Essential oils 

The pure rosemary (Ros marinus oficinalis) 

and thyme (Thymus vulgaris) oils were pur-

chased from local essential oil companies in 

Egypt. The essential oils diluted to 0.5% and 

0.1% by mixing with diluted propylene glycol 

in the sterilized distilled water as an inert sub-

stance act as dissolving agent for oil without 

any harmful effects on the food (Ozcan et al., 

2003).   

C- Minced meat preparation and bacterial 

inoculation  

Thigh muscles meat samples were taken from 

carcasses of approximately 2 years old calf. 

After 1 hour post slaughter in a local abattoir, 

and transferred to the laboratory under refriger-

ated conditions within 30 minutes. Minced calf 

meat was prepared under sterile condition. Af-

ter the aseptic removal of the outer surface, the 

inner core of the sterile meat was aseptically 

minced by means of a sterile steel meat grinder 

autoclaved at 121ºC for 15 minutes, prior to 

meat inoculation with pathogen and the addi-

tion of rosemary and/ or thyme oils. The 

minced meat was also examined for the pres-

ence of Salmonella Enteritidis and E. coli 

O157: H7 as described in microbiological anal-

ysis section. Thirty treated samples (100g) for 

each were contaminated and well mixed with 

the bacterial inoculums from each studied mi-

croorganism in levels 105 cfu/ gm.  

D- Essential oils treatment 

Both thyme and rosemary oils were used for 

the treatment of the bacterial contaminated 

samples in concentrations of 0.1% and 0.5% 

for each oil. Furthermore, mixture of these oils 

(0.1% of each) were used also for the treat-

ment. Three inoculated minced meat samples 
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were used for each 5 oil treatments for Salmo-

nella Enteritidis and E. coli O157: H7. Thus 30 

samples were used for the 2 examined bacterial 

types. After bacterial inoculations and mixing 

with the essential oil solutions, the inoculated 

meat samples were stored in sterilized polyeth-

ylene bags in refrigerator temperature at 4- 6 

ºC during the period of the examination. At 2nd, 

4th, 6th, 8th, and 10th days after the bacterial in-

oculations and oil treatments, the bacterial cell 

count was estimated to evaluate the effects of 

the essential oil treatments.  

E- Microbiological analysis 

1- Salmonella Enteritidis 

Each sample was diluted by the addition of 90 

ml of 0.1% peptone- water and homogenized 

for 2 minutes. Then the homogenate was seri-

ally (10 folds) diluted in 0.1% peptone- water. 

Sample dilution (0.1 ml) of minced meat was 

plated on selective XLD agar in duplicate. 

Populations of Salmonella Enteritidis were de-

termined after incubation of plates at 37 ºC for 

24 h. The presence of Salmonella Enteritidis 

was determined after incubation of plates at 37 

ºC for 24h (Govaris et al., 2010).  

2- E. coli O157: H7: 

Each sample was diluted by the addition of 90 

ml of 0.1% peptone- water and homogenized 

for 2 minutes. Then the homogenate was seri-

ally (10 folds) diluted in 0.1% peptone- water. 

Volumes of 0.1 ml of diluted samples were 

surface plate in duplicate onto eiosin methyline 

blue enumerated after incubation for 24 h at 37 

ºC (Shekar-foroush et al., 2007). 

F- Statistical analysis  

Statistical analysis of data was conducted using 

"Statistic for animal and veterinary sci-

ence" (Petric and Watson, 1999). 

Results and Discussion 

Table 1. The mean counts ±S.E. (cfu/ gm.) of the inoculated Salmonella Enteritidis in the minced 

beef meat samples after treatments by the essential oils (n = 3 for each treatment). 

          Counts &       

duration 

Essential oils 

& concentrations 

The mean counts of Salmonella Enteritidis 

  

2nd day 

  

4th day 

  

6th day 

  

8th day 

  

10th day 

Thyme oil 0.1% 3.5 X104  

±2.3X 104 l 

3.5 X103 

±8.6X 102 p 

9.1 X104  

±7.9X 104 j 

2.4 X105  

±1.8X 105 f 

4.0 X105  

±3.4X 105 c 

0.5% 1.0 X104 

±4.9X103 mno 

3.0 X102  

±1.1X 102 p 

2.8 X103  

±4.3X 102 p 

2.1 X105  

±6.2X 104 g 

2.7 X105  

±2.6X 105 e 

Rosemary oil 0.1% 1.5 X104 ±4 

X103 m 

5.0 X103  

±1.1X 103 op 

5.7 X104  

±4.2X 104 k 

3.9 X105  

±3.5X 105 c 

7.1 X105  

±6.4X 105 b 

0.5% 1.2 X104 

±8.7 X103 mn 

2.7 X103  

±2.1X 103 p 

1.1 X104  

±5.8X 103 mno 

1.0 X105  

±5.6X 104 i 

3.6 X105  

±1.2X 105 d 

T h y m e 

+Rosemary 

0.1% 1.48 X104 

±9.4 X103 m 

9.6 X102  

±5.1X 102 p 

5.9 X103  

±4.5X 103hop 

1.4 X105 ± 

6.7X 104 h 

7.2 X105 ±6.3X 

105 a 

Initial count 105 i   

N.B.: Different letters within the Table means significant variations between the values of the bac-

terial counts (P≤ 0.01). 
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The obtained results in Table (1) revealed sig-

nificant reduction of Salmonella Enteritidis 

count in minced meat after treatments by the 

used essential oils as previously reported in 

another studies by Del Campo et al. (2000) 

and Abderrahmane et al. (2012). At the 2nd 

day after treatments, the bacterial number rec-

orded significant slight low levels comparing 

with the initial count. Meanwhile, the more 

significant lower bacterial counts were detect-

ed at 4th day. The bacterial number was raised 

gradually from 6th day, till exceeded the initial 

count at 8th and 10th days. Moreover, the con-

centration 0.5% of both thyme and rosemary 

oils recorded more significant antibacterial ef-

fects than that of the concentration 0.1% at 6th, 

8th and 10th days. Concerning the comparison 

between the effects of the 2 used essential oils 

on the Salmonella Enteritidis levels, rosemary 

0.1% at 2nd, 6th and 0.5% at 8th day exhibit 

more significant antibacterial effect than those 

of thyme oil. On contrast, thyme oil, 0.5% at 

6th day, 0.1% at 8th day and in the 0.1% and 

0.5% at 10th day declared significant higher 

antibacterial effect than the other oil. There-

fore, we could conclude the absence of the 

clear difference between the two examined es-

sential oils as antibacterial agent on Salmonella 

Enteritidis in minced meat. Furthermore, the 

mixing of the two examined oils in concentra-

tion 0.1% exhibited slight more antibacterial 

effect on Salmonella Enteritidis than each oil 

alone. 

Table 2. The mean counts ±S.E. (cfu/ gm.) of the inoculated E. coli O157: H7 in the minced beef 

meat samples after treatments by the essential oils (n = 3 for each treatment). 

Counts & duration 

  

Essential oils 

& concentrations 

The mean counts of E. coli O157: H7 

2nd day 4th day 6th day 8th day 10th day 

Thyme oil 

0.1% 5.7 X104 

±1.7X 104 k 

2.8 X104 

±6.9X 103 mn 

3.7 X104 

±1.6X 104 lm 

1.6 X105 

±7.0X 104 g 

1.5 X106 

±7.0X 105 b 

0.5% 4.5 X103 

±2.8X103 o 

2.1 X104 

±9.8X 103 n 

2.7 X104 

±1.3X 104 mn 

4.5 X104 

±2.9X 104 kl 

4.4 X105 

±2.8X 105 d 

Rosemary oil 

0.1% 7.0 X104 

±2.2 X104 j 

4.4 X104 

±3.3X 104 kl 

7.2 X104 

±2.7X 104 j 

2.4 X105 

±2.2X 105 e 

2.7 X106 

±2.6X 106 a 

0.5% 5.5 X103 

±1.8 X103 o 

5.5 X103 

±2.7X 103 o 

3.0 X103 

±1.0X 103 o 

9.1 X104 

±5.4X 104 i 

1.9 X105 

±1.0X 105 f 

Thyme 

+Rosemary 

0.1% 3.4 X103 

±2.3 X103 o 

6.0 X103 

±2.9X 103o 

2.0 X104 

±1.1X 104 n 

1.3 X105 

±5.4X 104 h 

1.3 X106 

±8.4X 105 c 

Initial count 
  

105 i 
  

N.B.: Different letters within the Table means significant variations between the values of the bac-

terial counts (P≤ 0.01). 
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From the results achieved in Table (2) the sig-

nificant antimicrobial effects of the used essen-

tial oils on E. coli O157: H7 in minced meat 

were evident. These results coincided with 

those recorded by Krisch et al. (2010) and 

Duckova et al. (2012). Generally, the more 

significant antimicrobial effects of the essential 

oils were recorded at 2nd, 4th and 6th days with 

slight variations within the mentioned dura-

tions (Table 2). The values of E. coli O157: H7 

were gradually increased after 8th and 10th days 

till exceeded the initial count (105 cfu/ gm). On 

the other aspect, the concentration 0.5% of the 

both used essential oils recorded more signifi-

cant antimicrobial effect than the concentration 

0.1% at all examined durations.  Regarding, 

the comparison between the effects of the two 

used essential oils on the E. coli O157: H7 

count, the obtained results exhibited clear fluc-

tuations between the effects of both essential 

oils on the bacterial levels. Thus, we could 

conclude the absence of the considerable varia-

tions between the two used oils as antimicrobi-

al effects on E. coli O157: H7. On the other 

hand, the mixing of thyme and rosemary oils 

(0.1% for each) exhibited significant antibacte-

rial effects than any of the used oils alone at 

concentration 0.1%. On contrarily, this mix 

could not declared significant effects compar-

ing with each oil alone at 0.5% concentrations. 

From aforementioned results, it is evident that 

the using of thyme oil and/ or rosemary oil at 

low concentrations (0.1%- 0.5%) for treatment 

minced meat at refrigerator temperature (4-

6ºC) leads to reducing the levels of Salmonella 

Enteritidis and E. coli O157: H7 within dura-

tions not exceeding 6 days. Subsequently, the 

validity time of the tested minced meat was 

prolonged. 
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انتأثٍر انًضاد انبكتٍري نبعض انزٌىت انُباتٍة الأساسٍة عهى يٍكروب انسانًىٍَلا إَترتٍذٌز و يٍكروب 

 الإٌكىلاي فً انهحى انبقري انًفروو خلال فترات انتخزٌٍ فً انثلاجة

 وفاء فتح الله أحًذ -حُاٌ يصطفى طه انلاوَذي -يها يحًذ سًٍر -ٍَفٍٍ حسٍ إسًاعٍم أبى انعٍٍٍُ          

 ٍؼَو اىشقاسٍق اىفزػٌ -ٍؼهذ بحود صحت اىحَواُ -قسٌ صحت الأغذٍت
 انًهخص انعربى

حٌ إجزاء هذٓ اىذراست ىبَاُ ٍذى حأثَز بؼض اىشٍوث الأساسَت ٍثو سٍج اىشػخرز   سٍرج اىرز سٍرارً ػريري ٍسرخروٍراث برنرخرَرزٍرا 

جرٌ   033ػَْت ىحٌ بقزً ٍفز ً )مو ػَْرت  03فٌ درجت حزارة اىَبزداث. حٌ إػذاد  O157:H7ساىَوَّلا إّخزحَذٍش   إً مولاً 

ػَْت ىنو ّوع بنخَرزٍرا و   حرَرج ٍرؼراىرمرت اىريرحرٌ  05ىنو ّوع )بَؼذه  5  03  حٌ حقِ اىؼَْاث بْوػٌ اىبنخَزٍا اىَذمورٍِ بخزمَش 

% ىنرو ّروع برافةرافرت ىرخريرَر  ٍرِ 3.5%و 3.0اىَفز ً   اىَحقوُ باىََنز باث اىَذمورة بْوػٌ اىشٍوث اىَسخخذٍَِ بخزمَشً 

ػَْاث ىنو ٍؼاىمت ٍِ اىَؼاىماث اىخَست ىَنوُ ٍمَوع اىؼَْاث ىنو ّوع  0% ىنو ٍْهَاو   حٌ اسخخذاً 3.0ّوػٌ اىشٍوث بخزمَش 

حرٌ فرحرل اىرؼرَرْراث   °.  ً 6  -4ػَْت ىْوػٌ اىبنخَزٍاو حٌ حفظ اىؼَْاث فٌ اىثلاجت ػْذ درجت حرزارة  03بإجَاىٌ  05بنخَزٍا هو 

أٍاً ٍِ اىَؼاىماث   حٌ إجزاء اىذراست افحصائَت   قذ أسفزث اىْخرائرع ػرِ  03و 8و 6و 4و 2إجزاء ػَيَاث اىؼذ اىبنخَزً ىها  بؼذ 

اُحٌ. أثبخج اىذراست الأثز افٍمابٌ ىيَؼاىمت بشٍخٌ اىشػخز   اىز سٍارً فٌ حقيَو أػذاد ّوػٌ اىربرنرخرَرزٍرا ٍرحرو اىرذراسرت ب رنرو 

ٍؼْوً ٍقارّت باىؼذد اىَحقوُو   قذ ماّج أفضو اىْخائع فٌ هذا اىخقيَو ػْذ اىَوً اىزابغ باىْسبت ىََنز ب ساىرَروّرَرلا إّرخرزحرَرذٍرش   

. ٍِ ّاحَت أخزىو بَقارّت مفاءة ّوػٌ اىرشٍرخرَرِ O157:H7خلاه اىَذة ٍِ اىَوً اىثاٌّ ىيَوً اىسادص فٌَ ٍخل بنخَزٍا إً مولاً 

اىَسخخذٍَِ مَضاد ىيبنخَزٍاو ىٌ ٍظهز أً ّوع ٍِ ّوػٌ اىشٍخَِ مفاءة  اةحت مَادة ٍضادة ىيبنخَزٍا ٍقارّت باىرْروع اُخرزو مرَرا 

.   اىمذٍز باىرذمرز أُ O157:H7% خاصت ٍغ ٍَنز ب إً مولاً 3.0% أمثز حأثَزا مَضاد ىيبنخَزٍا ٍِ حزمَش 3.5ماُ حزمَش  

% قذ أظهز ححسِ ٍؼْوً مَضاد بنخَزً ٍقارّت بنو ّوع ٍْفزد ٍِ ّوػٌ اىرشٍروث 3.0خي  ّوػٌ اىشٍوث ٍحو اىذراست بخزمَش  

%و   مراُ هرذا 3.5%   ٍقارّت بنو ّوع ٍْفرزد ػرْرذ حرزمرَرش 3.0%و   ىٌ ٍنِ هْاك حأثَز ٍؼْوً ىخي  اىشٍخَِ )3.0ػْذ حزمَش 

ٍِ اىذراست ّسخخيل أُ سٍخٌ اىشػخز   اىز سٍارً بخزمرَرشاث ٍرْرخرفرضرت ىرهرا .  O157:H7اىخأثَز أمثز  ةوحا ٍغ بنخَزٍا إً مولاً 

 حروًحأثَز ٍؼْوً ٍضاد ىْوػٌ اىبنخَزٍا ٍحو اىذراست فٌ ىحٌ اىبقز اىَفز ً ٍَا ٍمؼيْا ّوصي باسخخذاً حيل اىشٍوث ىشٍادة فخزاث صلاحَت اىرير

 اىَفز ٍت فٌ درجاث حزارة اىخبزٍذ.


