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ABSTRACT 

Food borne pathogens and oxidation processes represent a 

serious spoilage factors affecting consumers health and economy. The 

objective of the present study was to evaluate and compare the 

antimicrobial and antioxidant activity of coriander essential oil (CEO) 

and seeds extract (SE) in vitro and studying the effect of applying 

CEO at the acceptable levels (1 and 2 ml/100gm) on the antioxidant 

activity and E.coli count of fresh skinless chicken breast meat during 

refrigeration. Results revealed that CEO is superior than SE in all 

tested parameters. GC mas analysis distinguished several organic 

compounds of CEO known for its antibacterial activity such as α-

Pinene (8.01%), 3- Carene (0.94%), β-Pinene (7.46%), D-Limonene 

(4.9%), camphor (5.53),  and  its antioxidant activity such as γ-

Terpinene (3.05%), Carveol (8.69%). The total phenolic compound 

and total antioxidant activity of CEO (9.84 g GAE /L and 140g AAE 

/L respectively) were higher than those of SE (7.3 g GAE /kg and 49.6 

g AAE/kg). Also the antibacterial activity of CEO was higher than 

that of SE in all tested bacteria. The MIC of the CEO were ordered 

Staphylococcus aureus and Enterococcus faecalis (0.0312% (v/v) 

<Bacillus cereus (0.25) < Pseudomonas aeruginosa (0.75) 

<Escherichia coli and Salmonella typhimurium (1%). The DPPH 

scavenging activity of poultry meat treated with CEO at concentration 
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1and 2ml/100g has no significant (P>0.05) differences compared to 

nitrite treated group during 9 and 11 days respectively, indicating that 

the CEO (2ml/100g) has the same antioxidant effect as well as the 

synthetic preservative nitrite. The CEO treated chicken meat at both 

concentrations (1and 2ml/100g) showed significantly (P<0.05) lower 

E.coli count compared to positive control indicating more preserving 

efficacy than nitrite. Overall, the results of this study indicate that 

coriander essential oil with its antioxidant and antimicrobial activity 

can be applied in fresh chicken breast meat to improve its safety 

during storage besides its nutritional value which guarantees healthy 

food. 

Key words: antibacterial, antioxidant, chemical component, chicken 

meat, coriander,  E.coli count, essential oil, seed extract, 

, sensory evaluation.  

INTRODUCTION 

Pathogenic and food spoilage bacteria have been considered as 

the primary causes of food-borne diseases and food loss, resulting in 

negative effect in economic resources of any country (Mith et al., 

2014) 

Poultry meat production and consumption is steadily increasing 

worldwide (Recanati et al., 2015), hence the microbial safety of 

poultry meat products is an important issue in the context of 

increasing consumption and production.  

The bacteria from animal microbiota, fecal residue from the gut 

of birds, the slaughterhouse environment, and the equipment used 

contaminate carcasses, their subsequent cuts, and processed meat 

products. Some of these bacterial contaminants can grow or survive 

during food processing and storage.  Their growth and metabolic 

activity during shelf life leading to colour, odour, taste, or texture 

defects which means spoilage and losses of food products. (Rouger        

et al., 2017). Of importance is the coliforms especially Escherichia 

coli and Salmonella have been described as the leading causes of 

food-borne illnesses worldwide (Adeyanju and Ishola, 2014). 

Oxidation in lipid and protein fractions of meat has been 

demonstrated as the main, non-microbial cause of quality deterioration 

leading to economic problems in the meat industry. It compromises 

the nutritional quality, limits shelf life, increases toxicity and 
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decreases the market value of meat and meat products. Lipids and 

proteins in meat are easily susceptible to oxidative damages due to the 

rapid depletion of endogenous antioxidants after slaughter.  However, 

the rate and extent of oxidation can be retarded, reduced or prevented 

through the application of natural antioxidant (Falowo et al., 2014). 

Physical, chemical or biological processes have been widely 

applied in food industries to guarantee the food safety and to extend 

the shelf life of food products This imply a wide range of food grade 

chemicals has been added during food manufacture to extend shelf-

life by stabilizing chemical change or by preventing or inhibiting 

microbial growth, yet food safety issues remains (Mith et al., 2014).   

Recently, because of greater consumer awareness and concern 

regarding synthetic chemical additives, consumers increasingly seek 

for natural and healthier products. In addition, consumers are used to 

the presence of herbs and spices commonly added to provide flavor 

and aroma in poultry meat. Therefore, essential oils or plant extracts 

can be considered as a good choice of natural alternative preservatives 

(Aziz and Karboune, 2016). 

Essential oils containing bioactive compounds were reported in 

many plants to have antioxidant activity and antimicrobial activity 

against food-borne pathogens and food spoilage bacteria. In addition, 

supplementing meat with medicinal plants rich-antioxidants can act as 

functional or nutraceutical food to promote consumers' health and 

wellness compared to the use of synthetic antioxidants (Falowo et al., 

2014). This added health and nutritional benefit could be a distinctive 

advantage of natural antioxidants applied to meat processing. 

Coriander (Coriandrum sativum L.) is a well-known herb widely 

used in folk medicine, in the pharmacy and as a spice. The C. sativum 

essential oil and extracts possess promising antibacterial, antifungal 

and anti-oxidative activities as various chemical components in 

different parts of the plant play a great role in maintaining the shelf-

life of foods by preventing their spoilage (Mandal and Mandal, 

2015). In addition, the potent antioxidant property of the C. sativum 

provides a key mechanism behind its protective effects against 

neurodegenerative diseases, cancer, and metabolic syndrome. These 

nutritional and therapeutic values along with its integration in daily 

life render the coriander a distinguished functional food of interest 

Prachayasittikul et al., (2018). 
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Several studies have reported the bioactivity of coriander 

essential oil or seed extract separately and also a few studies were 

concerned with their application in meat products to provide safety 

food. The aim of this study was to investigate and compare chemical 

composition, antioxidant and antibacterial activity against food born 

bacteria of coriander essential oil (CEO) and seed extracts (SE) in 

vitro to determine which one is more efficient. Hence, studying the 

effect of applying CEO at the sensory acceptable levels on the 

antioxidant activity and E.coli count of fresh chicken meat during 

refrigeration.   

MATERIALS AND METHODS 

1. Plant Samples: 

Coriander seeds and essential oil (CEO) were grade purchased 

from local market in Giza, Egypt.   

2. Chemicals: 

All the chemicals used were of analytical grade which were 

purchased from Sigma Chemical Co. 

3. Preparation of ethanolic extract (SE): 

Coriander seeds were cleaned from solid materials and finely 

grounded by electric grounder and stored in plastic bags at 4ºC. 100 

grams of coriander seeds powder were macerated in 300 ml of ethanol 

(99%) overnight at room temperature, followed by 3 hour on magnetic 

stirring and macerated again overnight then filtered. The residue was 

mixed with 200ml ethanol and filtered.  The filtrate was collected to 

the previous extract and dried at room temperature (35 ºC) in dark and 

for 2hr at 40ºC. The ethanolic extract was collected and stored at 

refrigerator. 

4. Gas chromatography-mass (GC-mass-mass) identification for 

CEO and SE: 

The analysis was carried out using a GC (Agilent Technologies 

7890A) interfaced with a mass- selective detector (MSD, Agilent 

7000) equipped with an polar Agilent HP-5ms (5%-phenyl methyl 

poly siloxane) capillary column (30m × 0.25 mm I.D. and 0.25 µm 

film thickness). The carrier gas was helium with the linear velocity of 

1ml/min. 
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5. Determination of total phenolic Contents (TPC): 

Contents of total phenolics of coriander CEO and SE were 

estimated spectrophotometrically using the Folin–Ciocalteu assay 

(Singleton and Rossi, 1965). 0.3 mL [1mg/mL] of sample was 

combined with Folin–Ciocalteu reagent [1.5 ml; diluted 10 times] and 

sodium carbonate [1.2 ml; 7.5% w/v]. Samples were incubated for 30 

min at room temperature, and then the absorbance was measured at 

765 nm. A standard curve was plotted using different concentrations 

of Gallic acid. The absorbance obtained was converted to gallic acid 

equivalent (GAE) using gallic acid standard curve. 

6. Determination of total flavonoid content (TFC): 

The total flavonoid content was determined using the Dowd 

method as adapted by Arvouet-Grand et al. (1994). 5 mL of 2% 

aluminium trichloride (AlCl3) in ethanol was mixed with the same 

volume of the sample solution (1 mg/mL). Absorption readings at 415 

nm using spectrophotometer were taken after 10 minutes against a 

blank sample consisting of a 5 mL extract solution with 5 mL ethanol 

without AlCl3. The total flavonoid content was determined using a 

standard curve with quercetin (0-50mg/L) as the standard. Total 

flavonoid content is expressed as quercetin equivalent (QE).  

7. Determination of total antioxidant activity (TAA): 

The total antioxidant activity of coriander CEO and SE was 

determined using the phosphomolybdenum method according to the 

procedure described by (Prieto et al., 1999). Each sample solution 

[0.1 ml, 0.5 mg/ml] was combined with 0.3 ml of reagent solution [0.6 

mol/L sulphuric acid, 28 mmol/L sodium phosphate and 4 mmol/L 

ammonium molybdate]. The reaction mixture was incubated at 95
°
C 

for 90 min. After the mixture had cooled to room temperature, the 

absorbance of the mixture was measured at 695 nm against a blank 

using a spectrophotometer UVD-3500. The antioxidant activity was 

expressed as ascorbic acid equivalent (AAE). 

8. Sensory evaluation: 

The sensory evaluation included the odour, softness, juiciness, 

taste, color as well as general acceptance of cooked chicken meat. 

Four treatments and control were tested. All treated with chopped 

onion and chicken spices. The control was without coriander essential 

oil and the four other treatments were with CEO at ratio 1, 2,4or 5 ml/ 
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100gm. All treatments were cooked in electric roaster for 12 min in 

the form of 15 g chicken meat pieces. Evaluation was performed by 

20 persons. Samples served in random sequence with white bread and 

water were provided after each sample to cleanse the palate. The 

characteristics of the evaluated samples were compared with those 

parameter listed on a previously compiled table and grades were 

awarded accordingly.  

9. Susceptibility test and minimum inhibition concentration 

(MIC):  

The Susceptibility Tests were performed according to NCCLS 

recommendations (National Committee for clinical laboratory 

Standards, 1993). Screening tests regarding the inhibition zone were 

carried out by the well diffusion method (Hindler et al., 1994). The 

inoculum suspension was prepared from colonies grown overnight on 

an agar plate, and inoculated into Mueller-Hinton broth. A sterile 

swab was immersed in the suspension and used to inoculate Mueller-

Hinton agar plates. The CEO and ES were dissolved in dimethyl 

sulfoxide (DMSO) with ratio 1:1 to test the susceptibility to each 

microorganism. For MIC of ECO, serial dilutions (with DMSO) 

below the sensory accepted ratio (2%) were tested. Well diameter was 

6mm and 100µl was tested. The inhibition zone was measured around 

wells after 24h at 37
o
C. Control using DMSO was adequately done. 

Ampicillin 20mg/ml or Propionic acid 10% were used as positive 

control. 

10. Application of CEO on breast chicken meat: 

Fresh raw skinless chicken breast meat was purchased from a 

local market in Egypt and was transferred to the laboratory within 1 h 

of slaughtering. Chicken breast meat was cut into small pieces about 

5gm each. The samples were divided into 4 groups and with three 

replicates per group. The samples were subjected to the following 

treatments:   

Group C: negative control without any preservative.  

Group N: positive control treated with 120 mg/kg NaNO2 (the 

permissible limit according to Codex General Standard for Food 

Additives (Codex GSFA, Rev. 2018). 

Group TH: treated with CEO (2 ml/100gm). 

Group TL: treated with CEO (1 ml/100gm).  
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After treatment, samples were left for 1 min to drip and were 

then separately packaged in sterile bags and stored at refrigerator. 

Samples were analyzed on storage day 0, 2,4,7,9 and 11 for 

antioxidant activity and other samples on day 0, 7 and10 for E.coli 

count.  

a. DPPH free radical scavenging activity of fresh chicken meat: 

Each fresh chicken meat (5 gm) in distilled water (15 ml) was 

homogenized for 2min. 9ml of chloroform was added and the mixture 

was shaken vigorously 2 min to separate the lipids. DPPH free radical 

scavenging activity was estimated in the aqueous supernatant. 

According to Jang et al., (2008), 1, 1-Diphenyl-2-picrylhydrazyl 

(DPPH) radical-scavenging activity was estimated by 

spectrophotometric method. The solution of DPPH in methanol 

(200 μM) was freshly prepared. 1ml of tested sample was added to 

1ml of methanolic solution of DPPH. A control sample contained 

distilled water instead of sample was prepared. After 30 min at room 

temperature in dark, the absorbance of the samples was measured at 

517 nm using UV/Vis spectrophotometer. The percentage of DPPH 

radical scavenging was calculated as: [1-(absorbance value of 

sample/absorbance value of control)] x100. The measurements were 

triplicated and their scavenging effects were calculated based on the 

percentage of DPPH scavenged. 

b. Total E.coli colonies counts: 

To determine the E. coli in samples, the assay was developed 

using pour plate method. 1 ml from serial dilutions containing viable 

microorganisms was plated onto E. coli Chromo Select Agar media. 

The plates were incubated for 48 h at 37°C, the colonies were then 

counted and the average of two replicates from the same dilution was 

calculated directly by colony forming unit (CFU/g) (Frampton et al., 

1988). 

11. Statistical analysis   

The data were expressed as means ± standard error (SE). The 

data were subjected to analysis of variance (ANOVA) using the 

CoStat software to determine the significance at level (P<0.05). The 

differences were classified by Duncan multiple comparison test 

(Gmez and Gomez, 1984) 
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RESULTS AND DISCUSSION 

1. Composition of the essential oil: 

The composition of the essential oil and seed extract determined 

by gas chromatography (GC/MS) are presented on Table (1) as 

relative percentage of the total chromatogram area. Twenty eight 

compounds were identified in the essential oil. The most abundant 

chemical compounds aaccording to the percent area sum were linalool 

oxide (18.36%) followed by terpinolene (9.07 %). Michalczyk et al, 

(2012) reported linalool as the abundant component in essential oil of 

coriander.  The % area sum of α-pinene (8.1%) and D-limonene 

(4.99%) was similar to that reported by Tsagkli et al., (2012) (5.5-

9.3% and 4.7-6.3%, respectively) in Romania while there are variation 

in the % area sum of other component. 

On the other hand, 27 compounds were identified in the seed 

extract. The most abundant chemical compounds found according to 

the % area sum were 13-Octadecenal (32.87%) and 4',6-Dimethoxy-

isoflavone-7-O-β-D-glucopyranoside (15.79%) and Dihydro-3-oxo-β-

ionol (7.13%).  

The variation of the chemical compositions of essential oils and 

plant extract may be affected by environmental factors such as 

seasonal and climate variations, geographical conditions, and growth 

stages of the plant in addition to the genotype of the same plant 

species (Jaradat et al, 2017). 

CEO contain several compounds such as α-Pinene (8.01%), 3- 

Carene (0.94%), β-Pinene (7.46%), D-Limonene (4.99%), camphor 

(5.53), which reviewed as antimicrobials and γ-Terpinene (3.05%), 

Carveol (8.69%) as antioxidant that extending the shelf life of 

products (Aziz and Karboune, 2016). In addition, α- terpineol 

(1.04%) , γ-terpinene (3.05%) found in CEO in the present result have 

been reported by Oyedemi et al., (2009) to have bactericidal effect 

against both gram positive and gram negative bacteria including E.coli 

by disrupting their outer membrane. On the other hand, 

Quercetin7,3’4’- trimethoxy (3.07%) and 3,4,5-Trimethoxy cinnamic 

acid (1.49%) found in SE are derivatives of Quercetin and cinnamic 

acid which reported as antioxidant compound (Aziz and Karboune, 

2016). 
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Table (1): Phytochemical compounds of coriander CEO and SE 
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2. Total phenols, Total flavonoid and Total antioxidant capacity:  

In the present work, the antioxidant properties of CEO and SE 

were evaluated through determining their total antioxidant capacity, 

total phenolic content and total flavonoids (Table 2). Total antioxidant 

capacity is a better way of depiction of combined effect of phenols, 

flavonoids and other reducing compounds in the plant extracts and is 

expressed in terms of ascorbic acid equivalents (AAE)  (Kumar et al., 

2014).  

Table (2) Total phenols, Total flavonoid and Total antioxidant 

capacity of Essential Oil (CEO) and Seed Extract (SE) of 

Coriander 

 
 

From Table 2, it is clear that TAC is higher than that of SE. This 

may be attributed to the high total phenolic content of CEO than SE, 

where TPC could be used as an important indicator of the antioxidant 

capacities which may be used as a preliminary screen for plant extract 

when intended to be used as natural sources of antioxidants in 

functional foods (Viuda-Martos et al., 2009). Phenolic compounds 

play an important role in stabilizing lipid peroxidation (Subhadradevi 

et al., 2010). The TPC of CEO in the present result (9.84g GAE /L)  is 

much more than that reported by Alves-Silva et al (2013) and 

Wangesteen et al. (2004) (52.3 mg GAE/L,  0.14 g GAE/100 g, 

respectively). On the other hand Farah et al., (2015) reported almost 

the same phenolic content of SE (7.2gGAE/kg) as the present result 

(7.3 GAE/kg). The phenolic and terpenoid compounds present in the 

chemical composition of essential oils are closely associated with their 

antioxidant function, mainly due to their high redox potential exerted 

by various possible mechanisms: free radical-scavenging activity, 

hydrogen donors, transition metal chelating activity, and/or singlet 

oxygen quenching capacity (Alves-Silva et al., 2013). In agreement 

with the present results, CEO has been reported to possess high iron 

chelating activity in Ferrous ion-chelating ability assay (94%) (Alves-

Silva et al., 2013). Flavonoid are non-volatile compounds content 
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represent a class of the phenolic compounds based on the aromatic 

ring structures and have antioxidant activity (Li et al., 2018). 

Flavonoids presented in the present results only in the seed extract and 

not in the CEO. This high phenolic content along with antioxidant 

activity of both CEO and SE provides maintenance of the 

physiological functions of all body systems and contribute in 

prevention of several diseases (Wilson et al., 2017).  

3. Antibacterial activity of CEO and ES  

The results of antibacterial activity of coriander essential oil 

(CEO) and seed extract (SE) are presented in Table 3. CEO and ES 

were tested against three Gram positive (Staphylococcus aureus, 

Streptococcus faecalis and Bacillus cereus) and three Gram negative 

bacteria (Escherichia coli, Pseudomonas aeruginosa and salmonella 

typhimurium). 

Table (3) Antimicrobial activity coriander essential oil and seed 

extracts extract, expressed as inhibition zone diameter. 

 
All strains studied were inhibited by CEO, with different degrees 

of Inhibition while the SE showed activity against 3 organisms only. 

The highest activity of CEO was against   Pseudomonas aeruginosa 

(161%) and the lowest activity was against Salmonella typhimurium 

(75%) compared to control antibiotic. Similar inhibitory effect of SE 

against Staph aureus (47%) was reported by (Farah et al., 2015).  

The results revealed that coriander essential oil (CEO) exhibits 

better antibacterial effect than seed extract (SE) against both Gram 

negative and Gram positive bacteria. Similarly, Coriander essential oil 
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has been reported to inhibit a broad spectrum of micro-organisms 

(Mandal and Mandal (2015). The chemical composition of the CEO 

in the present work supporting these results as the CEO contains 

several compounds which reported to have antibacterial activity as 

previously mentioned. 

4. Sensory evaluation  

From the present results, coriander essential oil revealed superior 

adequacy over seed extract in the tested parameters. Additionally, 

extracted essential oils and oleoresins are preferred over crude spices 

in the meat industry due to their better stability during storage, 

microbial safety, high concentration of flavor components, reduced 

storage space, ease of handling, no seasonal variation, and 

standardization (Jayasena and JO, 2013). Hence, in the present work 

CEO was applied on chicken meat to study its effect on the 

antioxidant status of chicken breast meat. 

The results of sensory evaluation of the cooked chicken samples 

treated with different concentration of CEO are presented in Table 

(4). A score of 100% reflected the highest quality, while samples of 

the poorest (unacceptable) quality were awarded 40%. The 

acceptability threshold was established at 60% (Michalczyk et al., 

2012). The sensory analysis indicates that the lowest tested 

concentrations (1, 2ml/100gm) of CEO was the most accepted 

compared to the other treatments, however it was significantly 

(p<0.05) different from control. In the same way the overall 

acceptability of products with oregano oil added at rat of (0.9%) was 

significantly lower than the control sample up to the 6
th

 day of storage, 

but significantly higher thereafter (Govaris et al., 2010). In addition, 

essential oil, like any form of seasoning, might be considered 

unpleasant by certain consumers, thus lowering their evaluation of a 

product. However, for those consumers who do not particularly enjoy 

the flavour of meat itself, the addition of essential oils at an 

appropriate dose could make meat products more attractive 

(Michalczyk et al., 2012). Besides, frequently encountered problem 

concerning the application of additives in food is that the amount of 

essential oil necessary for effective food preservation exceeds the 

sensory acceptable level (Reyes-Jurado et al., 2014).  
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Table (4) Changes in sensory evaluation of cooked chicken meat 

with different concentration of CEO. 

 
5.Minimum inhibitory concentration (MIC) of Coriander essential 

oil 

The Minimum inhibitory concentration of CEO were tested at 

serial concentrations below the highest sensory accepted ratio (2%) 

and presented in Table (5). 

Table 5. Minimum inhibitory concentration (MIC) of coriander 

essential oil (CEO).  

  
 

The bacterial strains that showed the higher sensitivity to the 

inhibitory action of CEO were ordered Staphylococcus aureus and  

Enterococcus faecalis < Bacillus cereus which are gram positive 

bacteria followed by the gram negative bacteria  Pseudomonas 

aeruginosa < Escherichia coli and Salmonella typhimurium which 

have been reported to be more resistant to other essential oils than 

Gram-positive bacteria (Silveira et al., 2014). Similarly, Silva et al. 
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(2011) reported different susceptibility profiles between Gram-

positive and Gram-negative bacteria to CEO and regarding this to 

some factors taken together such as difference in the bacterial 

envelope of each bacteria and chemical composition of coriander oil. 

Also, Mith et al., (2014) considered CEO to kills both Gram-positive 

and Gram-negative bacteria by disrupting membrane function, and so 

all its functions are compromised not only as a barrier but also as a 

matrix for enzymes and as an energy transducer. Due to this inhibitory 

effect of CEO against these food-borne and food- spoilage bacteria, 

CEO can be used as natural food preservative to reduce these bacteria 

and control their contaminations in foods. 

6. Application of CEO on refrigerated chicken breast meat 

a. DPPH scavenging activity of chicken breast meat  

The stable free radical DPPH has been used in order to evaluate 

the antioxidant effect of CEO on chicken breast meat when applied at  

the two sensory accepted levels (1,2 ml/100g) and compared to 

synthetic preservative  sodium nitrite that have strong antioxidant and 

antimicrobial  activity (Sindelar and Milkowski, 2011). The 

antioxidant activity has been determined based on the scavenging of 

the stable 2, 2-diphenyl-1-picrylhydrazyl (DPPH) free radical. It is a 

discoloration assay, which is evaluated by the addition of the 

antioxidant to a DPPH solution and the ability to scavenge the stable 

free radical of DPPH was measured in the absorbance at 517 nm 

(Blois, 1958).   

The effect of storage period on the DPPH scavenging activity of 

chicken breast meat of all groups is depicted in Figure1. The results 

indicated that increasing the storage period resulted in a proportional 

decrease in the DPPH scavenging activity of chicken breast meat in all 

groups. Similar results were also reported by Hassanin et al. (2015). 

This occurs due to uneven generation of free radicals reactive oxygen 

species (ROS) and reactive nitrogen species (RNS) during meat 

storage which triggers oxidative and/or nitrosative stress leading to 

damage of macromolecules including the lipid and protein fractions in 

meat and affect meat quality (Falowo et al., 2014). 
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The results of free radical-scavenging effect of chicken breast 

meat supplemented with CEO (Table 6) showed that the negative 

control group has the lowest value of DPPH scavenging activity in all 

days. After 2 and 4 days of storage there were no significant 

differences (P>0.05) between the DPPH scavenging activities of 

breast chicken meat of TL, TH groups (treated with CEO) and the 

positive control treated with nitrite, while the negative control group 

had significantly (P<0.05) the lowest scavenging activity. After 9 

days of storage, group TH showed significantly the highest value of 

DPPH scavenging activities compared to other groups. In addition, no 

significant difference (P>0.05) was found between group TL and 

positive control from day 2 until day 9. In the same way, there is no 

significant difference between group TH and positive control group 

from day 2 to the end of storage period. Indicating that, the coriander 

essential oil has the same antioxidant effect as well as the preservative 

nitrite for 9 days of storage at ratio 1% and for 11days of storage at 

ratio 2%. This may be explained on the light of (Falowo et al., 2014) 

who regarded the phenolic compounds as effective sources of 

antioxidants that inhibit oxidation in muscle foods. This coincident 

with the high phenolic content and the organic compounds of CEO 
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reported in the present results which have antioxidant activity as early 

mentioned.  

Table 6. DPPH scavenging activity of chicken breast meat at 

different storage time. 

 
b. E. coli count of chicken breast meat 

E. coli, a natural inhabitant of the intestinal tracts of humans and 

warm-blooded animals, is used as an indicator bacterium because it 

acquires antimicrobial resistance faster than other conventional 

bacteria. Its presence therefore reliably reflects faecal contamination, 

indicating a possible contamination by enteric pathogens (Adeyanju 

and Ishola, 2014). The results of E. coli count of chicken breast meat 

treated with CEO are presented in Table (7). At the first day there was 

no significant difference between TH and TL groups (treated with 

CEO), however they are significantly (P<0.05) lower than the 

negative and positive control groups. 

Table 7. E. coli count of chicken breast meat at different storage 

time (10CFU/g) 

 
 

 



J. Biol. Chem. Environ. Sci., 2019,14(1), 151-174 

 
167 

This indicates that the CEO has instant killing effect on the 

E.coli at the two tested ratio. After 7 and 10 days of storage the 

negative control group showed significantly the highest E.coli count 

compared to other groups. After 7 days, there was no significant 

differences (P>0.05) between TH and TL group (treated with CEO), 

however they were significantly (P<0.05) lower than positive control 

group. After 10 days the treated groups still have lower E. coli count 

compared to the positive and negative groups; however TH group has 

significantly lower count compared to all groups. These results are 

clarified in Figure (2) which indicate that the coriander essential oil 

inhibits the growth of E.coli with equal or bitter efficacy than the 

synthetic preservative (sodium nitrite). These results are in agreement 

with the antimicrobial activity of the organic components that have 

been reported in the present results. This antimicrobial activity could 

be provoked by the major compounds of the EO or due to a 

synergistic effect between the major compounds and the minor ones 

(Jayasena and JO, 2013). 

 
Antimicrobial mechanisms may be an attack on the cell 

membrane’s phospholipid bilayer, the disruption of the enzymatic 

systems, the compromising of the genetic material of the bacteria, the 

coagulation of the cytoplasm, the damage of lipids and proteins, or 

inhibiting the activity of protective enzymes and sequentially 

inhibiting one or more biochemical pathways (Alves-Silva et al., 

2013). Silva et al., (2011) regarded, through the flow cytometric 
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analysis, the potent antibacterial activity of CEO against Gram-

positive and Gram-negative bacteria is due to membrane permeability 

and consequent bacterial cell death. 

CONCLUSION 

Coriander essential oil has been proven to possess higher 

antioxidant and antibacterial activities than seed extract. Coriander 

essential oil could be considered as a good source of natural 

compounds with significant antioxidant and antimicrobial activities, 

which allow it to be used in food preservation systems. The use of 

coriander essential oil as a natural antioxidant for chicken breast meat 

showed promising results at the sensory accepted levels. It was 

effective for retarding the oxidative damage and the growth of E coli 

of chicken breast meat during refrigeration. Thus coriander essential 

oil with both antioxidant and antimicrobial activities can be 

considered as a natural preservative. And it could be applied as 

ingredients in chicken meat processing not only as a food flavouring 

agent, but also as a replacement of the synthetic additives to preserve 

chicken meat quality and preventing economic loss.   
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لص بذور حقييم النشاط الميكزوبي والمضاد للأكسذة للزيج الاساسي ومسخخ

 الكزبزة وحطبيقاث علي حفظ صذور الذجاج المبزدة

 عبذ الفخاح شحخهيمان سميز رميس و هبت إ

 .الوزكشالإقليوي للأغذيت ّالاعلاف، هزكش البحْد الشراعيت، الجيشة ، هصز

 

حوثل هظبببتث امهبزاا الخبي حٌخعبل عبي ازيبي امغذيبت ّعوليبتث امكظبتة عْاهبل حلب  

ظبخِلييي ّالاقخصبت ا الِبتف هبي ُبذٍ التراطبت ُبْ حعيبين ّهعترًبت خطيزة حؤثز علب  حبحت الو

فبي  الٌشتا الوضت  للوييزّبتث ّهضت اث امكظتة للشيج الاطتطي ّهظخخلص بذّر اليشبزة 

هبل    2ّ  1طتطبي  هبي الشيبج امحظبيت   طخختام الوظخْيتث الوعبْلت إالوخخبز، ّ راطت حأثيز 

 خبتلي البتجت  لحبن حبتّر فبي E.coli ت  بيخزيبتجن( عل  ًشبتا هضبت اث امكظبتة ّعب 111

 الجلت الطتس  أثٌتء الخبزيتا 

حتليبل خفبي جويبا ال هظبخخلص الببذّر أظِزث الٌختئج أى كفتءة الشيج الاطتطي أعلب  هبي

بتلعتيبت هبي الوزكببتث العضبْيت  طتطبي مللشيبج ا  GC mas  خخبترُبتا حويبش ححليبلإالخبي حبن 

-α-Pinene  ٪8011 ،)3- Carene  1094٪ ،)β يزيبت هثبل الوعزّفت بٌشتاِت الوضت  للبيخ

Pinene  7046٪ ،)D-Limonene  409٪ ّ )camphor  5053٪  ًّشببببببتاِت الوضببببببت )

 (اCarveol  8069٪ّ ) γ-Terpinene 3015٪للأكظتة هثل 

كببتى إجوببتلي الوزكبببتث الفيٌْليببت ّ الٌشببتا اليلببي الوضببت  للأكظببتة فببي الشيببج الاطتطببي 

علب   طبيْربيل  لخبزهيبتفئ حوب  ام جبن 141ّ  تفئ حوب  الجتليبل لخزهيب  جبن  9084 

ّ  هيبتفئ حوب  الجتليبل كجن 703الخْالي( ّكتى ُبذا أعلب  هبي هثيلبَ فبي هظبخخلص الببذّر 

 هيتفئ حو  الاطيْربيل  كجنا  جن 4906

فبي  هظبخخلص الببذّر أعلب  هبي ًشبتا امطتطبيكتى الٌشتا الوضت  للبيخيزيت فبي الشيبج 

للشيببج  (MIC)جويببا البيخيزيببت الوخخبببزةا ّكتًببج ًخيجببت اخخبببتر اقببل حزكيببش هثببب  للبيخزيببت 

 ّ Staphylococcus aureusالاطتطببي  ببت بعببب  اًببْاا البيخزيببت بتلخزحيببب  الخببتلي: 

Enterococcus faecalis 101312 أقببل هببي )٪Bacillus cereus ٪ 1025 أقببل هببي )

Pseudomonas aeruginosa  1075)٪ ي أقل هEscherichia  coli  ّ Salmonella 

typhimurium    1)٪ا 

للحببن الببتجت  الوعتهببل   DPPHكتًببج ًخيجببت هعيببتص ًشببتا الارحبببتا بتلشببْار  الحببزة  

جن( ُبْ عبتم ّجبْ  فبزّ   111هل    2ّ  1  حظيت  وعبْلت البتلشيج الاطتطي عٌت الخزكيشاث 

يْهًبت  علب   11ّ   9بتلٌخزيبج خبلا   بتلوعترًبت هبا الوجوْعبت الوعتلجبت  (P> 0.05)هعٌْيت 

جن لبَ ًفبض الخبأثيز  111هل    2الخْالي( ، هوت يشيز إل  أى الشيج الاطتطي  لليشبزة بخزكيش 

 الوضت اث للأكظتة هثلَ هثل الوت ة الحتفظت الصٌتعيت  الٌخزيج(ا 
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هبل    2ّ  1في لحبن البتجت  الوعتهبل بخزكيبشاث   E.coli اّ ح العت البيخيزي لبيخيزيت 

في عت  البيخيزيت هعترًبت هبا هجوْعبت البتجت    (P<0.05)جن( ّجْ  اًخفتا هعٌْي  111

العيتطيت الوْجبت هوت يت  عل  اى فتعليبت الشيبج الاطتطبي حخفبْ  علبي  فعتليبت الوبت ة الحتفظبت 

  الٌخزيج(ا 

عوْهببت ، حشببيز ًخببتئج ُببذٍ التراطببت إلبب  أى سيببج اليشبببزة امطتطببي بوببت لببَ هببي خببْا  

  ة للأكظتة ّهضت ة للبيخزيت فئًَ يويي إ تفخَ إلب  لحبن البتجت  الطبتس  لخحظبيي طبلاهخَهضت

  .إل  جتً  قيوخَ الغذائيت الخي حضوي الغذاء الصحي الخخشييأثٌتء 

هضببت  للأكظببتة، هضببت   ،اليشبببزة، الشيببج الاطتطببي، هظببخخلص البببذّر الكلماااث المفخاحياات  

 لحن التّجي، عت بيخزيت الاييْلايا الييوتئيت، الخعيين الحظي، ، الويًْتثللبيخزيت، 

 


