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Abstract 
 

      Essential oils are natural substances which can be used as natural conservators for foods. The present work aimed to evaluate 

biological proprieties of essential oil of Laggera aurita and its effect on shelf-life of beef. The extraction was carried out by hydro-

distillation. Antioxidant activity was determined by method of DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging and FRAP 

(Ferric reduction antioxidant power). Antimicrobial activity was determined by microdilution and diffusion. Eleven pathogens strains 

were tested. The conservation test of ground meat using essential oil was carried out by monitoring the evolution of different 

microbial groups. Extraction showed 0.22 % yield of essential oil. The DPPH assay gave IC50 of 10.562 ± 0.3305 µL. The essential oil 

of Laggera aurita showed inhibitory activity on Bacillus cereus (50.000 ± 2.143 mm), Listeria monocytogenes (48.167 ± 2.472 mm), 

Staphylococcus aureus (47.667 ± 1.027 mm) and Clostridium perfringens (30.167 ± 1.472 mm). The MIC varied from 0.065 ± 0.009 

% to 2.083 ± 0.139 % and the MBC from 0.312 ± % to 5.000 %. Biopreservation assay using essential oil revealed an important 

decrease of microbial charge in the ground. The results demonstrated that essential oil from Laggera aurita could be used as natural 

conservator for food industry. 
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Introduction 
 

      The sanitary quality of a food is one of essential bases of its ability to satisfy the safety of the consumers. A food exposed to 

microbial pooling could lose its organoleptic, nutritional and sanitary qualities [1]. Despite the improved techniques for preserving 

food, the kind of preservatives remains one of the most important issues for public health [2]. One of main problems in food industry 

is to ensure safe food preservation for consumers [3]. To cope with the problems of oxidation and contamination of foodstuffs, new 
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chemicals compounds have often been used to prevent the deterioration of food [4]. Preservatives such as butylate hydroxyanisole 

(BHA), butylate hydroxytoluene (BHT) and tert-butylhydroquinone (TBHQ) used in food preservation have been limited in several 

countries due to their undesirable toxicological and carcinogenic effects at short or long time [5]. Also, the current trend of consumers 

to seek a more natural diet has increased. The demand of customers for natural preservative has directed to researchers interest to 

develop protective methods for reliable foods having better nutritional and organoleptic proprieties with high microbial quality [6]. 

Aromatic plants have interesting properties due to metabolic substances during its secondary metabolism [5]. These essential oils are 

getting more interest for industries and scientific research due to antioxidant, antibacterial and antifungal activities [7]. They are also 

useful as natural preservatives in agro-food industries [8, 9]. Essential oils are a source of natural preservatives for perishable dairy 

products in Sub-Saharan Africa who’s the capacity of food preservation by cold chain is very limited. Among commodities, meat 

products are very susceptible to deterioration. Poorly preserved meat can lead to economic losses and health consequences in most of 

developing countries. In Burkina Faso, beef is a food of choice because of its important intake protein. However, rapid deterioration 

can be observed due to microbial contamination. Some microorganisms can be pathogens and harmful for consumers health. To 

overcome or stop meat spoiling, it is important to use natural preservatives such as essential oils. Although the antimicrobial activity 

of essential oils derived from plants has been proved by in vitro tests, many researches are required in order to investigate their 

activities on food. The present study aimed to investigate the biological properties of essential oils from Laggera aurita as well as it 

capacity to prolong shelf-life of meat. 

 

Material and Methods 
 

Plant Material  

 

      The leaves and the flowers of Laggera aurita were collected in different areas of Ouagadougou. The identification of the plant 

(Laggera aurita) was carried out by the Laboratory of Plant Ecology Biology in University Joseph KI-ZERBO. Fresh plant material 

was dried at room temperature for 72 hours. The dry matter was reduced to powder and packaged in bags for extraction. 

 

The antimicrobial activity study focused on eleven (11) microbial strains: 

 

 Nine (09) bacterial strains including 5 Gram-negative (Escherichia coli ATCC8739, Salmonella typhi, Salmonella 

paratyphi, Shigella dysenteria, and Pseudomonas aeruginosa ATCC9027) and 4 Gram-positive strains (Staphylococcus aureus 

ATCC25923, Listeria monocytogenes, Clostridium perfringens and Bacillus cereus) 

 Two (02) fungal strains (Candida albicans and Aspergillus niger). 

 

Food matrix: Ground beef 

 

      Ground beef was purchased at Zogona market (Ouagadougou). The meat samples were placed in icebox to maintain refrigerated 

conditions and transported to the laboratory. 

 

Essential oil extraction  

 

      The essential oil was extracted from the plant material by hydro-distillation according to the method described by Baser and 

Buchbauer [10]. 500 g of dry matter was immersed in a Clevenger type apparatus containing about 5 L of distilled water. The mixture 

was boiled for three (03) hours. The obtained essential oil was collected in a sterile amber glass bottle for preservation. Yield, 

expressed as a percentage (%), was calculated using the following equation: 

 

Yield = (Mass of essential oil (g)) / (Mass of dry matter (g)) × 100 

 

Analysis of the organoleptic properties of essential oil 

 

      Organoleptic properties such as color, appearance and odor have been determined directly by the sense organs. The essential oil 

was first transferred to a transparent bottle. 

 

Determination of biological activities of essential oil 

 

Antioxidant activity  

 
 DPPH radical scavenging assay   

 

      The 2,2-diphenyl-1-picrylhydrazyl (DPPH) test was performed according to the method described by Joshi and Collaborators [11]. 

Different volumes of essential oil (5, 10, 15, 20 and 25 μL) were mixed with 5 mL of ethanolic solution of DPPH (0.004% 
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weight/volume). The mixture obtained was incubated in dark space for 30 minutes and absorbance was read at 517 nm using a 

spectrophotometer (Jasco, Japan). Butylhydroxytoluene (BHT) (0.05M), ascorbic acid (0.005M) and quercetin (0.05M) (5, 10, 15, 20 

and 25 μL) were used as standard antioxidants and a negative control was also prepared in the same conditions like the samples. The 

tests were carried out in triplicate. 

 

The pourcentage of inhibition (% I) was calculated according to the following equation: 

 

% Inhibition = [(Ablank⎯Asample) / Ablank] × 100; where Ablank is the absorbance of the negative control and Asample is the absorbance of 

the essential oil. 

 

      The antioxidant activity of the essential oil was expressed by the 50% inhibitory concentration (IC50) which is the amount of 

essential oil needed to reduce the initial concentration of DPPH by 50%. The 50% inhibitory concentration was calculated using a 

regression line (% inhibition = f (concentrations)). The tests were carried out in triplicate. 

 

 Ferric reduction antioxidant power (FRAP) 

 

       The reducing power of essential oil of Laggera aurita was determined according to the method of Singh and Collaborators [12]. 

Different volumes of essential oil (5, 10, 15, 20 and 25 μL) were mixed with 2.5 mL of phosphate buffer (200 mM, pH 6.6) and 2.5 

mL of potassium ferricyanide (K3Fe(CN)6) at 1%. The mixture was incubated at 50 °C for 30 min then 2.5 mL of trichloroacetic acid 

(10%) were added to the mixture followed by centrifugation at 650 G for 10 min. The supernatant was collected (5 mL) and mixed 

with 5 mL of distilled water and 1 mL of 0.1% iron (FeCl3) chloride. Absorbance was then measured at 700 nm using a 

spectrophotometer. Ascorbic acid was used as a standard at 5 mg/mL, A negative control (blank) was also included in each test. The 

standard and blank were prepared according to the process of essential oil. An increase in absorbance indicates an increase in reducing 

power. A standard curve of absorbance of essential oil was designed. The tests were carried out in triplicate. 

 

Determination of antimicrobial activity  
 

Preparation of the inoculum 

 

       A suspension of each bacterial strain was prepared in 10 mL of Mueller-Hinton Broth for 18-24 hours at 37 °C. Using the sterile 

diluent (physiological saline), the concentration was adjusted in each tube to about 1.0 108CFU/mL comparable to that of the 

McFarland 0.5 standard according to Lennette [13]. For the fungal suspension, each strain was prepared in Sabouraud broth for 18 to 

48 hours at 30°C. With a sterile diluent, the concentration was adjusted to about 1.0 108 CFU/mL comparable to that of the McFarland 

0.5 standard [13]. 

 

Microbial strains  

 
 Agar diffusion method 

 

     Petri dishes containing Sabouraud Chloramphenicol medium (for fungal strains) and Mueller-Hinton agar (for bacterial strains) 

were inoculated aseptically with inoculum. Seeding was done by flooding the Petri dish and the excess was aspirated. After drying the 

dishes, the agar was perforated diameter. A volume of 5 μL of Laggera aurita essential oil was injected into different wells. The 

dishes were exposed at room temperature for one (1) hour before incubation to promote diffusion of essential oil on agar plate. The 

dishes were incubated at 37°C for 24 hours for bacteria and at 30°C for 48 hours for fungal strains. The results were read by 

measuring the diameters of inhibition space [14, 15]. 

 

      The activity of essential oil was ranged according to the diameter of inhibition values according Negreiros and Collaborators [23]. 

The microbial strains were ranged as non-sensitive when a diameter is less than 8 mm, sensitive from 9 mm to 14 mm, high sensitive 

from 15 mm to 19 mm and extremely sensitive for more than 20 mm. 

 

 Determination of minimum inhibitory concentration (MIC) 

 

      MIC values of essential oil against microbial cells were determined by method of broh dilution.  

Determination of the minimum inhibitory concentration (MIC) was performed in a sterile 96-well microplate. For bacterial strains, 

Muller-Hinton broth supplemented with tween 80 was used to increase the solubility of the essential oil (HE). Thus, 190 μL of Muller-

Hinton broth supplemented with tween 80 (0.5%) were introduced into the wells of line 1 and 100 μL into the other wells of the 

microplate from line 2 to line 12, then 10 μL of ssential oil were added to the wells of line 1. The contents of the  wells of line 1 were 

well mixed. Cent (100) μL were collected from these wells (line 1) for cascaded dilutions in the other wells up to the 0.004% 

concentration. The inoculum density was adjusted with sterile saline solution (NaCl 0.9%) to McFarland 0.5 corresponding to 108 

CFU / mL. Cent (100) μL of bacterial inoculum was added to all wells except the wells in line 11 which contained only the essential 
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oil and Muller-Hinton broth. Line 11 (without inoculum) served as a negative control. Line 12 containing Muller-Hinton broth and 

bacterial suspension served as a positive control. The microplates were closed and incubated for 18 to 24 hours at 37 ° C [17, 18]. 

For fungal strains, Sabouraud broth supplemented with tween 80 (0.5%) was used. The same procedure was performed for 

experiment. The microplates were incubated at 30°C for 48 to 72 hours. Microbial growth is indicated by optical density of culture 

[17]. The lowest essential oil concentration inhibiting the bacterial growth after 24 hours, incubation was identified as minimum 

inhibitory concentration (MIC). The treatments were made for three times and mean values were calculated. 

 

 Determination of minimum bactericidal concentration (MBC)  

 

      One hundred (100) μL were taken from wells without detectable growth after 24 hours of incubation at 37°C and seeding was 

reducing by spreading on Mueller-Hinton [19]. The lowest concentration at which 99.99% of bacteria cells after 24 hours of 

incubation was identified as minimum bactericidal concentration (MBC). Experiments were done for three times.  

 

 Determination of minimum fungicidal concentration (MFC) 

 

      A volume of one hundred (100) μL was collected from wells that did not present detectable growth after incubation at 30°C for 72 

hours. It was seeded on Sabouraud Chloramphenicol agar [19]. 

 

 Determination of ratio MBC/MIC and MFC/MIC  

 

      The ratio MBC/MIC and MFC/MIC allowed to determine the bactericidal or bacteriostatic and fungicidal or fungistatic capacities 

of essential oil on the strains tested. According to Canillac and Mourey, Derwich and Collaborators [20, 21]: 

When MBC/MIC> 4: The essential oil is called bacteriostatic; 

MBC/MIC≤4: The essential oil has bactericidal property;  

MFC/MIC <4: The essential oil has fungicidal effect; 

MFC/MIC≤4: The essential oil has fungistatic effect. 

 

Shelf-like test of essential oil 

 

       The essential oil concentration which is necessary so that it exerts its power antibacterial in a food matrix must be higher than that 

applied "in vitro". Burt [2] suggested that the values of the ICM of HE obtained "in vitro" must be affected by a weighting going from 

2 to 100, so that they have the same effect in a food matrix. 

 

      In this study the fresh ground meat has been separated in two Stomacher bags by 50 g per sachet. The essential oil of Laggera 

aurita (20 μL) was incorporated in a bag containing ground meat and the second bag containing only ground meat was used as control. 

The samples were stored in the refrigerator at 4°C for 7 days. Microbiological analysis was carried out 1st day, 4th day and 7th day on 

ground meat treated with the essential oil and on the control. 

 

Microbiological analysis of minced meat during storage 

 
     The bacterial evolution in the samples was monitored during storage in the refrigerator at 4°C for 7 days. Enumeration included 

total mesophilic aerobic flora (TMAF), total coliforms (TC) and fecal coliforms (CF). It was previously performed on the meat 

samples before their treatment with the essential oil. The evolution of the bacterial flora was followed on day 1, day 4 and day 7 of 

conservation. 

 

Enumeration of the total mesophilic aerobic flora  

 

      Ten (10) g of ground meat were taken from each sample and introduced into 90 mL of sterile peptone water and then homogenized 

in a stomacher 400 (England). Decimal dilutions were prepared from the stock solution. One (01) mL of the dilutions were taken and 

seeded on Petri dishes containing Plate Count Agar (PCA) agar. Incubation was carried out at 37ºC for 72 h followed by enumeration 

of the number of microorganisms [22]. 

 

Enumeration of total and thermotolerants coliforms 

 

       Ten (10) g of ground meat were taken from each sample and introduced into 90 mL of sterile peptone water and then 

homogenized with a stomacher. Decimal dilutions were prepared from the stock solution. One (01) mL of the dilutions was taken and 

seeded on Petri dishes containing the Eosin Blue Methylene Agar. Petri dishes were incubated at 37ºC for 24 h for total coliforms and 

at 44ºC for 24 h for fecal coliforms. The total coliforms were counted according to the method of the international standard ISO 4832 

[23] while the thermotolerants coliforms were counted according to AFNOR NF V 08-060 [24]. 



 

5 | Advances in Nutrition and Food science, Volume 2019, Issue 02   

Biopreservation of Meat by Using Antimicrobial Proprieties of 

Essential Oil from Laggera Aurita in Burkina Faso 

Copyright: © 

2019 Henriette B. Mihin* 

 
Statistical analysis 
 

      The data were collected on Excel and analyzed using XLSTAT software version 7.5.2. Variance analysis (ANOVA) was used and 

Fisher's Least Significant Difference (LSD) was used for comparisons of means in case of significant difference. The difference 

between means was significant when p value < 0.05. The values were estimated with a 95% confidence interval. 

 

Results and discussion  
 

Yield and organoleptic characteristics of essential oil from Laggera aurita  

 

      The essential oil yield of leaves and flowers from Laggera aurita obtained by hydro-distillation was 0.22%. This yield is lower 

than those found (0.3%) by Samate [25] in Burkina Faso, on a sample collected during the flowering period. It is higher than those 

obtained by Kabera and collaborators [26] in Benin, which was 0.008% on the same plant. The difference in yield may be due to 

geographical origin, ecological climatic factors such as temperature and humidity, links of soil, plant organ, level of growth, harvest 

period, conservation plant material, extraction time and method [27, 28, 29]. 

The organoleptic characteristics of essential oil are summarized in (Table 1). 

 

Color Yellow gold 

Appearance Fluid, clear, transparent, shiny 

Odor Strong, aromatic, characteristic of the plant 

 

Table 1: Organoleptic characteristics of essential oil of Laggera aurita. 

 

The essential oil from Laggera aurita was golden yellow in color, fluid, clear, transparent and shiny with a strong, aromatic and 

characteristic smell of the plant. It can become cloudy by lowering the temperature. 

 

Biological properties of essential oil from Laggera aurita  

 

Antioxidant activity  

 

 Capacity of inhibition of the radical DPPH 

 

      The antioxidant activity of Laggera aurita essential oil was determined and compared to the reference antioxidants as ascorbic 

acid, BHT and quercetin. (Figure 1) showed the variation of the percentage of inhibition following to quantity of essential oil and 

standards. 
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       The percentage of inhibition of free radical was inversely proportional to the increase of essential oil and standards quantities. 

Statistical analysis showed a significant difference (p <0.0001) between percentage of inhibition of essential oil and standards. 

The concentration needed to reduce the DPPH free radical at 50% was determined from the linear regression equations. The different 

values of 50% inhibitory concentration (IC50) were exhibited in regressions equations and presented in (Table 2). 

 

Essential oil and standards Regression equation R2 IC50 (µL) 

Laggera aurita Y = 2.4546x + 24.059 0.9884 10.562 ± 0.331 

Ascorbic acid (0.005 M) Y = 1.7179x + 12.080 0.9894 22.098 ± 0.128 

Quercetin (0.05 M) Y = 2.9372x + 14.316 0.9967 12.142 ± 0.234 

BHT (0.05 M) Y = 2.083x + 22.891 0.9908 13.013 ± 0.053 

 

Table 2: Inhibitory concentrations at 50% of the essential oil 

 

      Laggera aurita essential oil was found to have greater antioxidant power than standards as ascorbic acid, BHT and quercetin 

(Table 2). In fact, the 50% inhibitory concentration (IC50) of Laggera aurita was 10.562 ± 0.331 μL compared to those of ascorbic 

acid, BHT and quercetin, which were respectively 22.098 ± 0.128 μL; 13.013 ± 0.053 μL and 12.142 ± 0.234 μL. 

 

 Reducing power of essential oil of Laggera aurita 

 

 The diagram showing the variation of the reducing power according to the volume of essential oil and the standard has been recorded 

in (figure 2). 

 

 
 

      The results obtained by the FRAP test showed that the reduction of ferric ions was related to the amount of essential oil and that 

the capacity of essential oil to reduce iron was lower than those of ascorbic acid. The evaluation of the antioxidant activity of Laggera 

aurita essential oil by the DPPH and FRAP test revealed its antioxidant properties. The biological activities of essential oil of Laggera 

aurita could be attributed to its high concentration of α-cadinol and ˥-cadinol [30]. Previous studies have shown that oxygenated 

monoterpenes such as thymol, carvacrol and α-terpineol where mainly responsible for antioxidant potential of essential oils [31]. 

Monoterpenes, such as β-caryophyllene, also have free radical scavenging activity [32]. 

 

Antimicrobial activity  

 

Inhibiting capacity of essential oil of Laggera aurita  

The average inhibition diameters due to Laggera aurita essential oil as well as their interpretation according to the criteria set by 

Negreiros and Collaborators [16] were mentioned in (Table 3). 
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Bacterial strains 

Diameters of inhibition 

(mm) 
Sensitivity of strains 

Escherichia coli ATCC8739 19.167 ± 1.546 Very sensitive 

Salmonella paratyphi 13.667 ± 1.247 Sensitive 

Salmonella typhi 14.000 ± 1.633 Sensitive 

Shigella dysenteria 12.500 ± 1.871 Sensitive 

Pseudomonas aeruginosa ATCC9027 14.833 ± 2.014 Sensitive 

Bacillus cereus 50.000 ± 2.143 Extremely Sensitive 

Staphylococcus aureus ATCC25923 47.667 ± 1.027 Extremely Sensitive 

Listeria monocytogenes 48.667 ± 1.472 Extremely Sensitive 

Clostridium perfringens 30.167 ± 1.472 Extremely Sensitive 

Fungal strains   

Candida albicans 9.667 ± 0.17 1 Sensitive 

Aspergillus niger 14.833 ± 0.224 Sensitive 

 

Table 3: Diameters of inhibition and sensitivity of strains to essential oil. 

 

      The results in (Table 3) showed that essential oil has antimicrobial activity. The importance of the action of the essential oil of 

Laggera aurita varied according to the microorganism tested. 

 

     The essential oil of Laggera aurita showed antimicrobial activity on all strains tested. The largest diameter was obtained on B. 

cereus (50 mm) followed by L. monocytogenes (48.667 mm) and S. aureus (47.667 mm). The smallest diameter was observed with C. 

albicans (9.667 mm). The antibacterial activity of the essential oil of Laggera aurita was depending to the Gram of bacteria. In fact, 

Gram-positive bacteria were more sensitive to Gram-negative. These results corroborate with those of Shahwar and collaborators [33] 

who showed that Gram-positive bacteria were more sensitive to Laggera aurita essential oil than Gram-negative ones. 

 

      For the sensitivity of microbial strains to the essential oil, B. cereus, S. aureus ATCC25923, L. monocytogenes and C. perfringens 

were extremely sensitive E. coli ATCC8739 was highly sensitive. S. paratyphi, S. typhi, S. dysenteria, P. aeruginosa ATCC9027, C. 

albicans, and A. niger were sensitive to the essential oil. 

 

      The antimicrobial activity could be explained by the presence of phenolic hydroxyl groups able to form hydrogen bonds with the 

active sites of the targeted cell enzymes [21]. The low sensitivity of Gram-negative bacteria to essential oil of Laggera aurita could be 

related to the complexity of the cell envelope of microorganisms that have a double membrane, different to simple membrane structure 

of Gram-positive bacteria [2]. The biological activity of an essential oil was related to its chemical composition, the functional groups 

of the major compounds (alcohols, phenols and aldehydes) and the synergistic effects between the components [34]. 

 

 Minimum concentrations of essential oil of Laggera aurita  

 

      The results of the determination of minimum inhibitory concentration (MIC), minimum bactericidal concentration (MBC) and 

minimum fungicidal concentration (MFC) were reported in (Table 4). 

 

Microorganisms 
 

Minimal concentration (%) 

Bacterial strains 
 

MIC MBC 

Escherichia coli  ATCC8739 
0.065±0.009c 

0.312±0.000b 

Salmonella   paratyphi 
0.416±0.102c 

4.167±0.123a 

Salmonella   typhi 0.521±0.128c 5.000±0.000a 

Shigella  dysenteria 0.416±0.124c 4.167±0.029a 

Bacillus cereus 1.667±0.089ab 4.167±0.120a 

Pseudomonas  aeruginosa  ATCC9027 
0.130±0.037c 

0.521±0.132b 
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Table 4: (MIC), (MBC) and (MFC) of the essential oil 

 

      MICs ranged from 0.065% to 2.083%. The highest MIC of essential oil was obtained on C. albicans (2.083%) and the lowest MIC 

on E. coli (0.065%). MBCs ranged from 0.312% to 5%. The highest concentration was observed on S. typhi and C. albicans and the 

lowest on E. coli. The essential oil of Laggera aurita showed a significant inhibitory effect on all the bacteria tested. 

 

 Ratio MBC/MIC and MFC/MIC of essential oil from Laggera aurita 

 

The results of ratio MBC/MIC and MFC / MIC were presented in (Table 5). 

 

Bacterial strains MBC/MIC Sensitivity of strains 

Escherichia coli ATCC8739 4 Bactericidal 

Salmonella paratyphi 10 Bacteriostatic 

Salmonella typhi 9 Bacteriostatic 

Shigella dysenteria 10 Bacteriostatic 

Pseudomonas aeruginosa ATCC9027 4 Bactericidal 

Bacillus cereus 2 Bactericidal 

Staphylococcus aureus ATCC25923 1 Bactericidal 

Listeria monocytogenes 6 Bacteriostatic 

Clostridium perfringens 4 Bactericidal 

Fungal strains MFC/MIC  

Candida albicans 2 Fungicidal  

Aspergillus niger 1 Fungicidal  

 

 

Table 5: Ratio MBC/MIC and MFC/MIC of essential oil from Laggera aurita 

 

       The ratio MBC/MIC and MFC/MIC revealed differents activities of essential oil of L. aurita as bactericidal or bacteriostatic and 

fungicidal or fungistatic properties on eleven (11) strains tested. The essential oil of Laggera aurita showed bactericidal effect against 

B.cereus, P. aeruginosa, S. aureus and C. perfringens. It effect was bacteriostatic against E. coli, S. paratyphi, S. typhi, S. dysenteria 

and L. monocytogenes. This essential oil indicated also fungicidal on C. albicans and A. niger. 

Staphylococcus  aureus ATCC25923 
0.416±0.108c 

0.416±0.141b 

Listeria monocytogenes 
0.130±0.036c 

0.833±0.095b 

Clostridium  perfringens 
0.260± 0.074c 

1.250±0.000b 

Fungal strains MIC MFC 

Candida  albicans 
2.083 ±0.139a 

5.000±0.000a 

Aspergillus  niger 1.250± 0.000b 1.250±0.000b 

Values in the same column with the same superscript letters are not significantly different (p <0.05). 
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Effect of essential oil on prolonging shelf-life of food matrix  

 

Initial microbial load of ground meat 

 

      Microbial control was done to know it initial contain of microorganisms, before testing the capacity of essential oil to prolong 

shelf-life of ground meat. The control concerned total aerobic mesophilic flora, total and thermotolerants coliforms. The initial count 

of microorganisms in the meat was given in the Figure 3. 

 

 

 
 

      The results showed means values as 7.104 CFU/g, 104 CFU/g and 5.102 CFU/g respectively for total initial aerobic mesophilic 

flora (TMAF), total coliforms (TC) and thermotolerants coliforms (TTC). The high concentration of TMAF could reduce shelf-life of 

meat. The presence of coliforms indicates recent fecal contamination that may be explained by the lack of good hygienic practices 

throughout the meat production chain. 

 

Effect of essential oil on total mesophilic aerobic flora (TMAF) 

 

       The evolution of total mesophilic aerobic flora was monitored for untreated ground meat (control) as well as meat incorporated 

with essential oil. The results obtained were presented in (Figure 4). 

 

 

 
 

 

(Figure 4) showed the evolution of TMAF during storage. Thus, on Day 1, microbial load was 8.3x104 CFU/g for untreated ground 

meat, 3.5.104 CFU/g for Laggera aurita GM + EO. On day 7, microbial load was 2.105 CFU/g for untreated ground meat, 6.104 

CFU/g for Laggera aurita GM+EO. An increase in microbial load was noted during storage for the control. This increase was greater 

in untreated ground meat than in that sample containing essential oil. The reduction of microorganisms number of in minced meat 

containing essential oil was 40% at 1st day and 54% at 7th day. This reduction could be explained by the inhibitory effect of essential 

oil on bacterial strains. The increase in microbial load in the meat incorporated with essential oil during storage could be related to the 

bacteriostatic effect of essential oil on some bacterial strains, as well as to the loss of the activity of certain compounds bioactive 

during conservation. This increase could also be explained by the high fat content of microorganisms that could significantly reduce 
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action of essential oils in ground meat by forming a protective layer of fat around the bacteria. The lipid fraction in the food can 

absorb the antimicrobial agent by decreasing its concentration and effectiveness [2]. The presence of macromolecules (lipids or 

proteins) in the food matrix could protect bacteria to the action of the essential oils [35]. The bioactivity of the essential oil could be 

reduced by some components of food (greases, carbohydrates, proteins, water, salt, antioxydants, condoms, other additives) and pH 

[36].  

 

Effect of essential oil on total coliform  

 
      The evolution of the number of total coliforms in untreated ground meat and in that incorporated by the Laggera aurita essential 

oil was recorded in (Figure 5). 

 

 
 

      The number of total coliforms at Day 1 was 1.5 x 104 CFU/g for untreated ground meat; 1.4.103CFU/g for ground meat soaked in 

Laggera aurita essential oil. After seven days of storage (Day 7), this number was 7.4x104CFU/g for untreated ground meat and 

1.83.104CFU/g for ground meat with oil essential of Laggera aurita. 

 

       An increase in total coliforms during conservation has been observed. This increase was higher in untreated ground meat than 

sample containing essential oil. This reflects an important antibacterial activity of essential oil of Laggera aurita. The reduction of 

microorganisms in ground meat containing essential oil was 82% at 1st day and 60% at 7th day. The evolution of bacterial load in meat 

supplemented with essential oil could be explained by the fact that a high fat content can significantly reduce the action of essential 

oils in meat products [2]. The presence of macromolecules in the food matrix could also protect bacteria from the action of essential 

oils [35]. Some bioactive molecules may also lose their activity during storage, which will allow the bacteria to repair the damage and 

be able to proliferate. 

 

Effect of the essential oil on the evolution of the thermotolerants coliforms load 

 
The evolution of the number of fecal coliforms during refrigeration has been presented in (Figure 6). 
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      For thermotolerant coliform evolution, the microbial ranged from 7.3.103 CFU/g (Day 1) to 1.24.104 CFU/g (Day 7) for the 

untreated sample. This number varied from 102 CFU/g (Day 1) to 8.101 CFU/g (Day 7) for the sample treated with Laggera aurita 

essential oil. Unlike untreated minced meat, a 98% reduction in the number of fecal coliforms in ground meat incorporated with 

essential oil during storage. The almost complete inhibition of the number of fecal coliforms could be explained by the bactericidal 

effect of this essential oil on E. coli. The ability of hydrophobic antibacterial components of the essential oil to diffuse into the fat of 

the food matrix may inhibit and thus prevent their contact with bacteria in hydrophilic regions in foods [37]. Thus the proportion of 

contact between the bioactive substances and the germs could explain the persistence of thermotolerants coliforms in the sample 

treated with the essential oil of Laggera aurita. 

 

      The results of the preservation tests confirm those of the antimicrobial activity observed previously by this essential oil. These 

results corroborate with several works that have dealt with the application of essential oils to foods in order to reduce the microbial 

flora and increase its shelf life. Thus, the studies of Caillet and Lacroix [38], showed that the incorporation of the essential oil in 

ground meat contributed to the maintenance of microbiological quality and the reduction of fat oxidation beyond its normal storage 

life.  

The improvement in food safety is due to the inhibition of pathogenic microbial growth and reduction of biogenic amines, mainly in 

meat and meat and dairy products, as a consequence of the inhibited growth of spoilage microorganisms. The extension of food 

products shelf-life results from enzymatic reduction, mainly due to their antioxidant activity. The essential oils effectiveness is 

attributed to the presence of phenolic natural compounds and they are an important and healthy alternative to synthetic preservatives 

and chemical additives [39]. 

 

Conclusion  
 

      The essential oil of Laggera aurita was extracted with a good yield. It has presented organoleptic and biological properties very 

appreciable. Conservation test results showed that Laggera aurita essential oil could be used as a natural preservative in the food 

industry. The essential oil of Laggera aurita is a potential natural antimicrobial with its immediate effect in food industry. 
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