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A B S T R A C T 

 

A total of 4200g fresh minced beef samples were divided into both large 2 groups, the first group (A) 

for E.coli and the second (B) for S.aureus then each group was divided into 7 equal subgroups (100g 

of each). Escherichia coli was inoculated into the first 7 subgroups with 4×106cfu/g and S.aureus was 

inoculated into the second 7 subgroups with 3×106cfu/g. The first (A) group was inoculated with 

cinnamon, garlic and rosemary at concentration of (1%) separately and the second (B) group was 

inoculated with nisin (100ppm), sodium nitrite (100ppm) and potassium sorbate (0.2%). The 

inoculated samples were stored at 4±1ºC in refrigerator till be used. The inoculated subgroups were 

examined at zero time, 3rd, 6th and 9thdays for bacterial count. The highest effect with 100% 

reduction of E.coli was in group (A) for rosemary and garlic oils at 9th days of storage. Also, the 

highest effect of chemical compounds on E.coli was achieved by nisin (100ppm) at 6th & 9th days 

of storage with reduction percentage 99.99% &99.76%, respectively. On other hand, the highest 

effect with 100% reduction percentage was in group (B) artificially inoculated with S.aureus was for 

rosemary oil at 6th and 9th day of storage .Also, the highest effect of (100% reduction) of nisin on 

S.aureus was indicated at9th days of storage. Generally, essential oils proved to be efficient similar 

to chemical preservatives in addition to their safety for human consumption. 
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1. INTRODUCTION 

Meat is a nutritious protein –rich food which is 

highly perishable and has a short-life unless 

preservation methods are used (Olaoye and 

Onilude, 2010). However, it gets easily 

contaminated by pathogenic microorganisms 

present in animal prior to slaughter. It is 

therefore important to make meat safe for 

consumers in terms of stability, transportation 

and storage.  

Shelf life and maintenance of meat quality are 

influenced by a number of inter-related factors 

including holding temperature, which can 

result in determinable changes in the quality 

attributes of meat. Spoilage by microbial 

growth is the most important factor in relation 

to keeping quality of meat (Lambert et al., 

1991). 

         As the food industry is facing great 

challenges to produce safe and at the same time 

food without synthetic chemical preservatives. 

So the essential oils make their way into the 

scientific focus, due to their antibacterial and  

antioxidant properties, they are used to prevent 

food borne diseases and  extend shelf-life and 
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to improve some meat characteristics (Akthar 

et al., 2014).  

    Cinnamon can be used to obtain sweet 

flavoring and spicy characteristics, easily 

absorbed and do not have any adverse effects. 

It also plays an important role in 

pharmacological effects such as: carminative, 

stomachic, astringent, stimulant, anti-

inflammatory, antimicrobial, antioxidant, 

antispasmodic, antiulcer and treating the 

common cold (Mishra and Behak, 2010). 

         Garlic is one of the most commonly used 

ingredients as a flavor enhancement. Garlic has 

a wide spectrum of actions, not only 

antibacterial, antifungal and antiprotozoal, but 

also it has beneficial effects on the 

cardiovascular and immune systems (Harris et 

al., 2001). During the last decade, the 

antimicrobial activity of garlic and garlic 

derived organosulfur compounds was widely 

investigated against both food spoilage 

bacteria and food borne pathogens (Leuschner 

and Ielsch, 2003). 

    Rosemary, the antioxidant activity of 

rosemary extracts has been primarily related to 

two phenolic diterpenes: carnosic acid and 

carnosol (Frankel et al., 1996). Several 

compounds found in this oil have been 

reported to be inhibitory to several 

microorganisms (Mangena and Muyima, 

1999). 

          In Concern to meat products, good 

quality and improvements in equipment of 

production and hygiene were recommended to 

reduce contamination of meat products 

(Depoureq and Poucke, 1991). In addition to 

chemical preservatives which have been used 

as additional barriers to limit the number of 

microorganisms capable to grow in foods 

through inactivating or inhibiting the growth of 

undesirable microorganisms. Many methods 

of preservation are available to food processors 

including thermal processing, refrigeration, 

addition of chemical preservatives or a 

combination of these methods, but customer 

preferences have led researches to develop the 

use of natural inhibitors from plant, animal, 

and microbial sources (Shahidi et al., 1991).  

    Nisin is the only one internationally 

accepted as a safe and natural food bio 

preservative in certain foods for several 

decades (Papagianni and Anastasiadou, 2009). 

Nisin is a broad spectrum bacteriocin with 

bactericidal activity, even in very low 

concentrations, towards a wide range of Gram 

–positive bacteria, including S.aureus (Parada 

et al., 2007). 

     Sodium nitrite (50ppm) has a role in meat 

products by stabilizing the pink coloration of 

meat and enhances the meat product flavor 

(Eleiwa- Nesreen, 2003). Nitrite is considered 

as an essential curing ingredient responsible 

for fixing the characteristic color associated 

with cured meats, creating a unique flavor 

profile that is distinguishable from products 

not containing nitrite, providing control of the 

oxidation of lipids, and serving as an effective 

antimicrobial by itself or synergistically with 

other ingredients (Pegg, 2004). 

     Potassium sorbate is used to improve 

microbial quality of the meat and increase its 

shelf –life. It did not cause and adverse effect 

on the quality characteristics of the meat 

(Hussein et al., 2012). 

   It is known that the effectiveness of 

preservatives depend not only on their 

concentration and type, but also on the species 

of microorganism on which they act. 

Experiment results of preservatives 

combinations exhibited synergistic effects 

(Stanojevic et al., 2009).  

    Control of food poisoning bacteria remain 

an important objective for sectors of food 

production industry, Therefore, the main goal 

of the present work was carried out to evaluate 

the efficacy of some essential oils and 

chemical preservatives against two serious 

pathogens (E. coli and S.aureus) in minced 

beef stored at 4±1ºC. 
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2. Materials and methods 

2.1. Bacterial strains: 

Escherichia coli and S.aureus strain were 

obtained from Media Unite, Food Hygiene 

Department, Animal Health Research Institute, 

Dokki, Giza, Egypt, with recommended dose 

104cfu/ml for E.coli and 106cfu/ml for 

S.aureus. 

2.2. Natural oil : 

Cinnamon oil (1%), garlic oil (1%) and 

rosemary oil (1%), were purchased from El 

Captain Company (CAP PHARM), Al-Obour 

City- Cairo-Egypt. 

2.3. Chemical preservatives : 

    - Nisine 10ppm 

    - Sodium Nitrite 100ppm 

     - Potassium Sorbate 0.2% 

2.4.  Experimental application: 

Accurately, 4200 g of the fresh minced beef 

used in this study was purchased from butcher 

shops in El Menofia Governorate. The minced 

beef samples were immediately prepared and 

divided into two main groups (2100 g of each) 

and then sterilized in Gamma irradiation units, 

The Egyptian Atomic Energy Authority 

(EAEA), Naser city, Cairo. Egypt as recorded 

by (Huq et al., 2013).Each group divided into 

equal7 subgroups (3×100g of each). The first 

7subgroups were inoculated with E.coli 

(4×106 cfu/g) and the other 7 subgroup were 

inoculated with S.aureus (3×106cfu/g). 

1st Group:  

Control +ve: inoculated with E.coli strain only.  

A: Treated with garlic oil1%+E.coli strain. 

B: Treated with cinnamon oil 1%+E.coli 

strain. 

C: Treated with rosemary oil1%+E.coli strain. 

D: Treated with nisin 100ppm+E.coli strain. 

E: Treated with sodium nitrite 100ppm+E.coli 

strain. 

F: Treated with potassium sorbate 0.2%+E.coli 

strain. 

2 nd Group:  

Control +ve: inoculated with S.aureus strain 

only.  

A: Treated with garlic oil1%+ S.aureus strain. 

B: Treated with cinnamon oil 1%+ S.aureus 

strain. 

C: Treated with rosemary oil1%+ S.aureus 

strain. 

D: Treated with nisin 100ppm+ S.aureus 

strain. 

E: Treated with sodium nitrite 100ppm+ 

S.aureus strain. 

F: Treated with potassium sorbate 0.2%+ 

S.aureus strain. 

The inoculated samples were stored at (4±1ºC) 

till be used .The inoculated subgroups   were 

examined at 3rd, 6th and 9th days of inoculation 

for: 

Sensory examination: The color, odor and 

overall acceptability were determined for each 

sample of meat according to (Fik and Fik, 

2007). 

E.coli and S.aureus counts according to (FDA, 

2002). 

The experiment was performed in triplicate. 

2.5. Reduction percentage: 

                                                           
2.4. Statistical Analysis: 

   The obtained results were statistically 

evaluated by application of Analysis of 

Variance (ANOVA) test according to Rosner 

(2002). 

                                                       

3. RESULTS 

Table (1& 2) revealed that sensory analysis of 

control (untreated sub groups) remain accepted 

until 2nd days while  treated subgroups with 

Cinnamon 1% & potassium sorbate (0.2%) 

remain accepted until 6th days of storage. 

Garlic oil 1% &sodium nitrite (100ppm) 

remain accepted until 6th and9th days of 

storage. Moreover, rosemary oil (1%) and 

nisin (100ppm) showed good grade at 6thday 

and acceptable at 9th days. 
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        From the obtained results there was 

decline of sensory attributes begin after the 

first day of storage, with marked reduction of 

odor in case of oils mainly in garlic oil 

(pungent odor)    

      Table (3) illustrated the antimicrobial 

effects and reduction percentage of cinnamon, 

garlic and rosemary oils at concentration (1%) 

on counts of E.coli artificially inoculated into 

minced beef. Cinnamon oil (1%) decreased 

count of E.coli from 4×106 (initial load )to 

1.68x106 ±0.4x106 cfu/g, 6.29x105± 1.1x105 

cfu/g and 3.51x105± 0.7x105 cfu/g with 

reduction percentage 58%,84. 27% & 91.23% 

on 3rd,6th and 9th days of storage, respectively. 

Garlic oil (1%) decreased counts of E.coli to 

7.12x105± 1.5x105, 4.53x104 ±0.8x104 cfu/g at 

3rd and 6th days of storage with reduction % 

85.21% and 98.87% and complete reduction 

(100%) of E.coli count was attained at 9th days. 

Rosemary oil (1%) decreased count of E.coli at 

3rd and 6th days of storage to 9.84x103± 2.0x104 

cfu/g and 1.6x103±0.2x102 with reduction 

percentage 99.75% & 99.9% and not detected 

count of E.coli at 9th days of storage with 

reduction percentage 100%. 

       Table (4) declared the effects and 

reduction percentage of potassium sorbate 

(0.2%), sodium nitrite (100ppm) and nisin 

(100ppm) on counts of E.coli artificially 

inoculated into minced beef. Potassium sorbate 

(0.2%) decreased count of E.coli from 4×106 

(initial load) to 2.15x106 ±0.3x106 

cfu/g,1.07x106± 0.1x106 cfu/g and 5.93x105± 

0.9x105 cfu/g with reduction percentage 

46.25%, 73.25%and 85.17% on 3rd,6th and 9th 

days of storage, respectively. Sodium nitrite 

(100ppm) decreased counts of E.coli to 

1.30x106± 0.2x106, 3.65x105 ±0.5x105 and 

9.47x103±2.1x105 cfu/g at 3rd, 6th  and 9th days 

of storage with reduction % 67.50%, 

90.88%and 99.76%, respectively. Nisin 

(100ppm) decreased count of E.coli to 

5.19x105±1.0x105, 8.33x103±1.6x103 & 

9.45x102±1.9x102 cfu/g with reduction 

percentage 87.03%, 99.79% & 99.995 at 3rd,6th 

and 9th days of storage, respectively. 

        Table (5) illustrated the antimicrobial 

effects and reduction percentage of cinnamon, 

garlic and rosemary oils at concentration (1%) 

on counts of S.aureus artificially inoculated 

into minced beef. Cinnamon oil (1%) 

decreased count of S.aureus from 3×106(initial 

load) to 1.02x106 ±0.1x106cfu/g,3.41x105± 

0.6x105cfu/g and 9.67x104± 1.8x105cfu/g with 

reduction percentage 66%, 88.63% & 96.78% 

on 3rd,6th and 9th days of storage, respectively. 

Garlic oil (1%) decreased counts of S.aureus to 

4.29x105± 0.8x105 and 1.73x104 ±0.4x104 

cfu/g at 3rd and 6th days of storage with 

reduction % 85.21% and 99.425 and not 

detected S.aureus count at 9th days with R% 

100%. Rosemary oil (1%) decreased count of 

S.aureus at 3rd day of storage to 2.50x104± 

0.3x104cfu/g with reduction percentage 

99.17% and not detected count of S.aureus at 

6th and 9th days of storage with reduction 

percentage 100%. 

       Table (6) pointed out the antimicrobial 

effects and reduction percentage of potassium 

sorbate (0.2%), sodium nitrite (100ppm) and 

nisin (100ppm) on counts of S.aureus 

artificially inoculated into minced beef. 

Potassium sorbate (0.2%) decreased count of 

S.aureus from 3×106 (initial load ) to 

1.46x106±0.3x106 cfu/g, 8.36x105± 1.4x105 

cfu/g and1.58x105±0.3x105 cfu/g with 

reduction percentage 51.33%, 72.13% and 

94.73% on 3rd, 6th and 9th days of storage, 

respectively. Sodium nitrite(100ppm) 

decreased counts of S.aureus to 7.70x105± 

2.1x105, 1.61x105  ± 0.3x105 and 5.24x103± 

1.4x105 cfu/g at 3rd, 6th  and 9th days of storage 

with reduction % 74.33%,94.63%and 99.82%, 

respectively. Nisin (100ppm) decreased count 

of S. aureus to 1.04x105±0.1x105, 

1.10x104±0.2x103 cfu/g with reduction 
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percentage 96.53%, 99.63%&100% at 3rd,6th 

and 9th days of storage ,respectively. 

Table1: Changes in sensory traits of control and essential oil (1%) treated minced meat stored at 

4±1 ºC (n=5). 

                Trait 

Storage time  

Color         

(5) 

odor        

(5) 

Appearance 

(5) 

Consistenc

y   (5) 

Overall    

(5) 

 

Grade 

1. Control: 

Zero time  

 

5 

 

5 

 

5  

 

5 

 

5 

 

Very good  

3 days 2.2 2.0 2.6 2.4 2.3 Unacceptable 

6 days 1.0 1.2 1.0 1.0 1.1 Bad 

9 days S S S  S S  Spoiled 

2. Cinnamon oil: 

Zero time  

 

5 

 

5 

 

5  

 

5 

 

5 

 

Very good  

3 days 4.0 3.6 4.2  3.8 3.9 Good 

6 days 3.4 2.6 3.2  3.0 3.1 Acceptable 

9 days 2.6 2.2 2.0  2.4 2.3 Unacceptable 

3. Garlic oil: 

Zero time  

 

5 

 

5 

 

5  

 

5 

 

5 

 

Very good  

3 days 4.2 3.8 4.0 4.2 4.1 Good 

6 days 3.6 3.0 3.4  3.6 3.4 Acceptable 

9 days 3.2 2.6 3.0  3.2 3.0 Acceptable 

4. Rosmary oil: 

Zero time  

 

5 

 

5 

 

5  

 

5 

 

5 

 

Very good  

3 days 4.4 4.2 4.0  4.4 4.3 Good 

6 days 4.0 3.6 3.8  4.2 4.0 Good 

9 days 3.2 3.0 3.4  3.0 3.2 Acceptable 

5: Very good                             4: Good                                3: Acceptable 

2: Unacceptable                        1: Bad                                   S: Spoiled 
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Table 2: Changes in sensory traits of control and chemical preservatives treated minced meat stored 

at 4±1ºC (n=5). 

                Trait 

Storage time  

Color         

(5) 

odor        

(5) 

Appearanc

e (5) 

Consistenc

y   (5) 

Overal

l    (5) 

 

Grade 

1. Control: 

Zero time  

 

5 

 

5 

 

5  

 

5 

 

5 

 

Very good  

3 days 2.2 2.0 2.6 2.4 2.3 Unacceptable 

6 days 1.0 1.2 1.0 1.0 1.1 Bad 

9 days S S S  S S  Spoiled 

2. Pot. Sorbate (0.2%): 

Zero time  

 

5 

 

5 

 

5  

 

5 

 

5 

 

Very good  

3 days 4.2 3.6 4.4  3.8 4.0 Good 

6 days 3.4 2.8 3.6  3.4 3.3 Acceptable 

9 days 2.8 2.0 2.2  2.6 2.4 Unacceptable 

3. Sod. Nitrite (100 
ppm): 

Zero time  

 

5 

 

5 

 

5  

 

5 

 

5 

 

Very good  

3 days 4.4 4.0 4.2 4.4 4.3 Good 

6 days 3.6 3.2 3.4  3.8 3.5 Acceptable 

9 days 3.2 2.8 3.0 3.4 3.1 Acceptable 

4. Nisin (100 ppm): 

Zero time  

 

5 

 

5 

 

5  

 

5 

 

5 

 

Very good  

3 days 4.4 4.2 4.2  4.6 4.4 Good 

6 days 4.2 4.0 4.0  4.2 4.1 Good 

9 days 3.2 3.4 3.2  3.4 3.3 Acceptable 

5: Very good                             4: Good                                3: Acceptable 

2: Unacceptable                        1: Bad                                   S: Spoiled 
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Table 3: The effects and Reduction % of different essential oils on E.coli counts (cfu/g) inoculated 

into minced meat samples (n=5). 

R%*=Reduction %                                                      ND=Not Detected 

 

Table 4: The effects and Reduction % of some chemical preservatives on E.coli counts (cfu/g) inoculated 

into minced meat samples (n=5). 

Treatment       Control            0.2% Potassium sorbate        100ppm Sodium nitrite           100 ppm nisin 

 

Storage time  Count       R%          Count                    R%                 Count                R%             Count                 R% 

Zero time  4.0x106± 0.1x106  -     4.0 x106 ± 0.1x106     -         4.0x106 ± 0.1x106        -     4.0x106 ± 0.1x106            - 

3rd days  3.87x106± 0.2x106  3.25  2.15x106± 0.3x106  46.25   1.30x106± 0.2x106  67.50     5.19x105± 1.0x105      87.03    

6th days  3..69x106± 0.3x106  7.75  1.07x106 ±0.1x106  73.25    3.65x105± 0.5x105  90.88    8.33x103 ±1.6x103     99.79  

9th days  3.52x106 ±0.1x106    12    5.93x105± 0.9x105   85.17   9.47x103±2.1x105   99.76  9.45x102±1.9x102       99.99 

Table 5: The effects and Reduction % of different essential oils on S. aureus counts (cfu/g) 

inoculated into minced meat samples (n=5). 

Treatment                    Control                  Cinnamon oil 1%                 Garlic oil 1%                   Rosemary oil 1% 

Storage time    Count                 R%       Count                 R%          Count              R%       Count                       R% 

Zero time    3.0x106± 0.1x106     -        3.0x106± 0.1x106    -      3.0x106 ±0.1x106      -       3.0x106 ±0.1x106           -  

3rd days   2.75x106± 0.3x106   6.25  1.02x106± 0.1x106  66   4.29x105± 0.8x105  85.21    2.50x104± 0.3x104 99.17      

6th days   2.49x106 ±0.2x106  12.75  3.41x105± 0.6x105  88.63   1.73x104 ±0.4x104  99.42          ND              100                  

9th days  2.38x106 ±0.2x106    15.50   9.67x104 ±1.8x105  96.78        ND                  100              ND              100                      

 

 

 

Treatment          Control                     Cinnamon 1%              Garlic oil 1%                         Rosemary oil 1%  

Storage time     Count            R%       Count                 R%     Count                   R %                Count                    R% 

Zero time     4.0x106±  0.1x106   -     4.0x106± 0.1x106   -    4.0x106± 0.1x106       -                     4.0x106± 0.1x106     - 

 

3rd days    3.87x106 ±0.2x106  3.25  1.68x106 ±0.4x106  58   7.12x105± 1.5x105  82.21      9.84x103 ±2.0x104  99.75    

 

6th day     3.69x106± 0.3x106   7.75   6.29x105± 1.1x105  84.27  4.53x104 ±0.8x104  98.87      1.6x103± 0.2x102   99.9 

 

9th days    3.52x106± 0.1x106   12      3.51x105± 0.7x105  91.23         ND                   100                  ND               100 
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Table 6: The effects and Reduction % of chemical preservatives on S. aureus counts inoculated into 

minced meat samples (n=5). 

Treatment             Control            0.2% Potassium sorbate         100ppm Sodium nitrite             100ppm Nisin  

Storage time     Count         R%        Count                R%            Count                 R%               Count               R%   

 Zero time      3..0x106± 0.1x106    -       3.0x106± 0.1x106      -            3.0x106± 0.1x106         -            3.0x106± 0.1x106    - 

 

3 days   2.75x106 ±0.3x106    6.25     1.46x106± 0.3x106  51.33    7.70x105± 2.1x105    74.33      1.04x105 ±0.1x105 96.53   

 

6 days   2.49x106± 0.2x106  12.75    8.36x105± 1.4x105  72.13      1.61x105± 0.3x105  94.63      1.10x104± 0.2x103  99.63    

 

9 days  2.38x106±0.2x106  15.50  1.58x105± 0.2x105    94.73   5.24x103± 1.4x105     99.82       ND              100 

4. DISCUSSION 

Minced meat is a highly perishable product due 

to its biological composition and the shelf life 

of refrigerated minced meat is limited by the 

growth and biochemical activities of aerobic 

bacteria. Minced beef can be easily 

contaminated with microorganisms and ,if not 

properly handled and preserved, support 

growth of pathogenic bacteria, leading to loss 

of quality and potential public health problems 

(Vernozy-Rozand et al. 2002). 

4.1. Antibacterial activity of cinnamon, garlic 

and rosemary essential oils at concentration 

1% against E.coli and S.aureus artificially 

inoculated in minced beef by intensity of 

4x106/g during cold storage at (4±1ºC) 

The presence of E.coli in food is considered as 

indicator of faults during preparation, handling 

or storage. It is also, considered as indicator of 

fecal contamination, beside. It may induce 

severe diarrhea in infants and young children, 

as well as food poisoning and gastroenteritis 

among the adults (Hassan, 2007). 

      Staphylococcus aureus is a leading cause 

of food poisoning resulting from the 

consumption of contaminated food with 

staphylococcal enterotoxins. Different foods 

act as a good medium for S. aureus such meat 

products (Guven et al. 2010). The Presence of 

S.aureus in meat products may be attributed to 

direct contact with workers with hand or arm 

lesions caused by S.aureus, or by coughing and 

sneezing, which is common during respiration 

infections. Food handlers are frequently the 

source of food contamination on 

staphylococcal outbreaks (Jennifer Hait, 

2012).  

         Essential oils can act against resistance 

mechanisms in bacteria and tumor cells via 

plasmid curing and inhibition of efflux 

processes and may act indirectly by 

stimulating the defense mechanisms and the 

immune response (Trajano et al. 2010). Certain 

components of essential oils can act as 

uncouplers, which interfere with proton 

translocation over a membrane vesicle and 

subsequently interrupt ADP phosphorylation 

(Parasa et al. 2012). They can also interfere 

with membrane- integrated or associated 

enzyme-proteins, stopping their production or 

activity. Essential oils are also able to inhibit 

the synthesis of DNA, RNA, proteins and 

polysaccharides in bacterial cells 

(Chorianopoulos et al. 2007 and Akthar et al. 

2014). 

       Table (3 &5) indicated that the studied 

essential oils possess a significant antibacterial 

activity against E. coli and S. aureus, in the 

following order: Rosemary> garlic> 

cinnamon. These essential oils may be selected 

for use as potential antibacterial efficient and 

extend shelf life of minced meat. These 

findings were similar with those of Pranto et 

al., (2005), Barbosa et al. (2009), Babu et al. 

(2011) and Jolly and Menon (2015). 
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       The better effectiveness of essential oils 

against Gram- positive bacteria (S. aureus) 

than Gram- negative bacteria (E. coli) may be 

due to volatile action of essential oils and due 

to absence of lipo-polysaccharide layer in 

Gram-positive bacteria that might function as 

an effective barrier against any incoming bio-

molecule (Delaquis et al, 2002).  

         In general, α -Pinene is as major 

component of rosemary EO, followed by 1, 8-

cineole, β -myrcene, camphor and borneole. It 

was determined that Rosemary essential oil 

exhibits antimicrobial activity by passing 

through the cell wall and cytoplasm 

membranes and disrupting their structures as a 

typical lipophilic substance. Since damaged 

cell membrane increases its permeability, 

small molecular weight molecules such as 

phosphates and potassium ions first leach out 

from the cell, followed by larger molecules, 

such as DNA and RNA. 1.8-cineole exhibits a 

strong toxic effect on eukaryotic cells 

(Stojanovic-Radic et al. 2010). 

         These results may be attributed to the 

antibacterial effect of garlic apparently which 

results from interaction of sulfur compounds, 

like allicin, with sulfur (thiol)groups of 

microbial enzymes (such as trypsin and other 

proteases), leading to an inhibition of 

microbial growth (Jolly and Menon, 2015).  

           Cinnamon EO has gained greater 

acceptance among food technologists due to 

their better sensory evaluation and 

antimicrobial properties (Fischer and Phillips, 

2006).The major component of cinnamon, 

cinnamaldehyde, possesses antimicrobial 

effects on microorganisms, as it inhibited cell 

wall biosynthesis, membrane function, and 

specific enzyme activities. More specific 

cellular targets of cinnamaldehyde are still 

required to be studied in detail (Sheraz et al. 

2016). 

4.2. Antibacterial activity of potassium sorbate 

(0.2%), Sodium nitrite(100ppm) and Nisin 

(100ppm)  chemical preservatives against E. 

coli  and S. aureus artificially inoculated into 

minced beef by intensity of 4x106/g for E. coli 

and 3x106 for S. aureus  during cold storage at 

(4±1ºC) 

         Food preservation is designed to enhance 

or protect food safety while maintaining or 

improving product quality by inactivating or 

inhibiting the growth of undesirable 

microorganisms (Ray, 1992). 

          Table (4&6) revealed that nisin 

(100ppm) and sodium nitrite (100 ppm) had a 

higher antibacterial effect than that obtained by 

(0.2% potassium sorbate). 

          Also, S. aureus more sensitive to 

preservatives than E.coli, this results of the 

present study agreed with those obtained by 

Abdel-Shakour et al. ( 2014) who found that 

S.aureus as G +ve bacteria showed high 

sensitivity to sodium nitrite higher than other 

G -ve strains and found also when nisin was 

added as food preservative no growth observed 

for Gm + ve bacteria as S. aureus .This also 

agreed with Abou Hussein- Reham, (2012) 

who found that the growth of S. aureus in 

minced meat samples was completely inhibited 

after being treated with nisin.  

       Potassium sorbate inhibits certain amino 

acids uptake by E.coli interfering with its 

growth .However,  the action of potassium 

sorbate is greatly dependant on PH of the food 

article where the low PH (1-4) had an apparent 

synergistic inhibition action caused by sorbate 

on the amino acid uptake by E.coli 

(Eklude,2003). 

      The resistance of E. coli as Gram-negative 

bacteria against nisin depends on the type of 

lipopolysaccharide of the cell membrane. 

Consequently, addition of an agent to change 

the nature of the outer membrane of E.coli is 

very necessary to render the organism sensitive 

to nisin (Ganzle et al. 1999). 

           From these  results illustrated in tables 

(4 & 6), one  can concluded that the use of 

chemical preservatives in certain 

concentrations have a benefit results in 
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inhibiting such  foodborne microorganisms 

that affect human health and causing public 

health hazards . It was concluded that the 

reduction percentage in S. aureus and E. coli 

counts artificially inoculated into minced beef 

samples increased by increasing the period of 

preservation.  

          Therefore, the effectiveness of 

preservatives depends not only on their 

concentration and type, but also on the species 

of microorganism on which they act 

(Stanojevic et al., 2009). 

          Finally, cinnamon, garlic, rosemary oils 

(1%), potassium sorbate (0.2%), sodium nitrite 

(100ppm) and nisin (100ppm) can be used 

meat preservatives with antibacterial activities 

against food borne pathogens specially 

rosemary oil (1%), garlic oil (1%), nisin 

(100ppm) and sodium nitrite (100ppm) and 

therefore may be useful in maintaining the 

meat quality, extending shelf- life of meat 

products, preventing economic loss. 

 

5. Conclusion 

Rosemary oil (1%) showed higher inhibitory 

effect on E.coli and S.aureus than that obtained 

by cinnamon and garlic oil (1%). Nisin 

(100ppm) showed higher inhibitory effect on 

E.coli and S.aureus than that obtained by 

potassium sorbate (0.2%) and sodium nitrite 

(100ppm). Staphylococcus aureus were more 

sensitive for essential oils and chemical 

preservatives than E.coli.  
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