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ABSTRACT 
 

Labneh is one of the most popular dairy products in many Middle Eastern countries. The shelf life of labneh is short even if 

stored at low temperature. Therefore, chemical preservatives were used to control the activity of contaminant microorganisms. An 

increased awareness of the harmful chemical residues in food led to a restricted use of chemical preservatives. Recently, natural 

substances such as spices oil can be used to prolong the shelf life of food products, because they are antioxidant and antimicrobial agents. 

In the present study three essential oils namely rosemary (Rosmarinus officinalis), sage (Salvia officinalis) and cumin (Cuminum 

cyminum) were characterized by means of GC-MS and their antioxidant capacity were studied. Also, their antibacterial activity against 

pathogens E. coli, B. cereus and S. aureus was determined in vitro by wells' agar diffusion method. The results obtained revealed that the 

tested essential oils exhibited noticeable antimicrobial activity, where cumin showing the highest inhibition and sage the lowest. The 

results were completed with the study the antibacterial effect of the tested essential oils in vivo (labneh). However, the previous results 

obtained by in vitro assays were confirmed by in vivo experiment. In addition, three batches of labneh supplemented with different 

essential oils were made. No noticeable differences were observed in physicochemical properties of labneh treatments in comparison 

with the control one. However, labneh made with 0.05% rosemary essential oil ranked the highest value of antioxidant activity after 14 

days of storage, being 20.78, while plain labneh (control) possessed the lowest figure, actually 10.8. Moreover, at the end of storage 

period, labneh produced with 250 mg/Kg cumin essential oil was the most preferred product by the panelists and ranked the highest total 

score, being 87 points. 
 

INTRODUCTION 
 

Concentrated yoghurt is popularly known as labneh 

in the Middle East or as strained Yoghurt in Europe (Guler, 

2007). Labneh is consumed as a main dish at breakfast in 

many Middle Eastern countries; it is obtained from yoghurt 

after removal a part of its whey. 

In the traditional method of producing labneh, the 

yoghurt is not subjected to heat and involves more manual 

handling; therefore, resultant labneh would apparently have 

higher microbial contamination. Thus, the shelf life of the 

resultant labneh is short, even if stored at low temperatures. 

Traditionally, chemical preservatives are used to 

control the activity of contaminant microorganisms. An 

increased awareness by the environmental, health agencies 

and consumers of the harmful chemical residues in food 

and environment led to a restricted use of chemical 

preservatives. This trend, known as green consurism, has 

resulted, since 1990 s, in the increase in consumer demand 

for natural antimicrobial compounds (Mastromatteo et al., 

2010). 

Natural substances such as spices oils can be used 

to prolong the shelf life of food products, because they are 

antioxidant and antimicrobial agents, so that they can be 

used as natural preservatives to avoid the harmful effect of 

synthetic preservatives on human health (El-Bastawesy et 

al., 2009). 

Recently, the use of essential oils as functional 

ingredients in food products is gaining momentum 

(Chouliara el at., 2007). 

Essential oils from aromatic and medicinal plants 

have been known since antiquity to possess biological 

activity, notably antibacterial, antifungal and antioxidant 

properties (Cosentino et al., 1999 and Bounatirou et al. 

2007), these are mainly  attributed to their phenolic 

compounds, i.e.carvacrol, thymol and terpenes (Burt, 

2004). 

The objective of the present study was to 

performance the chemical structures of the three tested 

essential oils by means of GC-MC, their antioxidant and 

antimicrobial effects against some pathogens in vitro and in 

vivo experiments. Also, to evaluate their effects on the 

chemical, antioxidant, microbial and sensory characteristics 

of the resultant labneh. 
 

MATERIALS AND METHODS 
 

Materials: 

Essential oils: Rosemary (Rosmarinus officinalis), sage 

(Salvia officinalis) and cumin (Cuminum cyminum) 

essential oils were purchased from the National Research 

center, Giza, Egypt. 

Tested microorganisms:  

Escherichia coli O157: H7, Bacillus cereus and 

Staphylococcus aureus were obtained from Botany Dept., 

Fac. of  Sci., Al- Azhar  Univ. Assiut. 

Starter cultures: 

Lactobacillus delbruekii subsp. bulgaricus and 

Streptococcus thremophilus (1:1) were used. 

Culture media: 

Nutrient agar medium (Difco, 1984) was used to 

assay the antibacterial activity of the tested essential oils. 

E.coli count was estimated by using violet red bile agar 

(VRBA) medium as recommended by Klein and Fung 

(1978), while Staph. aureus count was carried out on 

Baird-parker's egg yolk tellurite agar medium (Baird-

parker,1962). 

For total bacterial count, tryptone soya agar 

medium (Cook and Brown, 1960) was used. Moulds and 

yeasts were plated on malt extract agar medium as 

recommended by Difco (1984). 

Milk: 

Mixture of fresh cow and buffalo milk was 

obtained from the herd of the Faculty of Agriculture, Al-

Azhar Univ. Assiut (Acidity 0.16% and fat 3.5%). 

Methods:  

Analysis of volatile compounds of essential oils:  

The analysis were carried out according to Ozkan 

etal.(2010) by using GC (Agilent technologies 7890A) 

equipped with a polar Agilent HP-5ms (30 m x0.25 mm x 

0.25 µm film thickness). Mobile phase is helium; flow rate 

1 ml/min, injector and detector temperatures were 200ºC 

and 250 ºC, respectively. Split ratio 1:10, volume injected 
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1µl of the sample. The MS operating parameters were: 

ionization potential 70ev, interface temp. 250ºC and 

acquisition mass range 50-600. 

Determination of antibacterial activity: 
Antibacterial activities of essential oils against 

tested microorganisms were determined by the well agar 
diffusion method according to NCCLS (1993). The 
assessment of antibacterial activity was based on 
measurement of inhibition zone diameter formed around 
the well. 

Manufacturing of herbal labneh: 
Labneh was manufactured using the method 

outlined by Tamime and Robinson (1999). The volatile 
essential tested oils were added at two portions (0.025% 
and 0.050%)  

Chemical analysis: 

Titratable acidity and total solids content were 

determined as described by AOAC (2000). While the pH 

values were measured by using pH meter (Model 

STARTER 300) USA. 

Microbiological analysis: 

In order to determine the viable bacterial count, the 

general plate count technique outlined in the standard 

Methods for Examination of Dairy products (A.P.H.A., 

1978) was adopted. 

Determination of antioxidant activity on labneh: 
The antioxidant activity of labneh was determined 

using 1,1-diphenyl-2-picrylhydrazyl radical (DPPH) 
inhibition assay as described by Shetty et al.(2007). An 
aliquot of the labnehwater extract (250 µl) was added to 3 
ml of DPPH (60 µM in 95% ethanol). The mixture was 
shaken vigorously and allowed to stand at room 
temperature (25 ºC) for 20 min.The absorbance was then 
measured at 517 nm(Spectrophotometer, Shimadzu UV 
Mini 1240) against control, which contained 250 µl of 95% 
ethanol instead of the extract. The DPPH radical 
scavenging effect was calculated as "percentage inhibition" 
according to the following formula: 

 

Where     absorbance of control DPPH solution at 0 min 

and was  the absorbance of test sample after 20 

min. 

 

Organoleptic properties: 

The sensory evaluation of labneh samples was 

conducted according to score card suggested by Keating 

and Randwhite (1990). 
 

 

RESULTS AND DISCUSSION 
 

The antimicrobial properties of the three tested 
essential oils (rosemary, sage and cumin) are plotted in 
Figures 1-3. Bacteria susceptibility to the essential oils, as 
determined by agar diffusion method, showed that the 
inhibition zone increased with the increasing the essential 
oil concentration. At low concentration (1 mg/ml) the 
tested essential oils showed no inhibition effect against all 
tested organisms. While, at high concentration (10 mg/ml), 

the tested essential oils exhibited a marked inhibition 
activity against all tested organisms. 

It might be gathered from data obtained that the 
inhibition effect of rosemary essential oil was stronger than 
the rest essential oils, and possessed inhibition zones varied 
from 9-12 mm, followed by cumin essential oil. Also the 
highest inhibition effect was observed toward B. cereus. In 
this respect, it was evident as the data in Table 1 that the 
most abundant component in rosemary essential oil areα-
terpinol 13.56%, D-limonene 12.66% and γ-terpinene 
11.18%. however, the antibacterial properties of these 
compounds are evidently associated with their lipophilic 
character, leading to accumulation in membranes and 
energy depletion (Conner, 1993 and Sikkema etal. 1995). 
Also, in this connection, Hufford et al. (1993) stated that 
terpenoid showed excellent activity against B. subtilis, and 
lesser activity against gram-negative bacteria. 

In addition, cumin volatile oil appeared more active 
against Gram-positive organisms (B. cereus and S. aureus), 
our finding are in complete agreement with those reported 
by Dorman and Deans (2000). As shown from Table 1, the 
principle components detected in cumin essential oil are 
cumin alcohol 21.60%, cumin aldehyde 19.30% and β-
pinene 14.70%. In this respect, Marino et al. (1999) stated 
that aldehydes, ketones and alcohols of volatile oils 
showed the strongest antimicrobial activity. Moreover, 
Andrews et al. (1980) and Uribe et al. (1985) reported that 
β-pinene destroy cellular integrity, inhibit respiration, ion 
transport processes and increase membrane permeability 
which accompanied with the decline in the viability of 
microorganisms. 

Continuously, it could be noticed that either E. coli 
or S. aureus were resistance toward sage essential oil up to 
concentration of 7 mg/ml. (Fig 1 & 3). While, at 10 mg/ml 
concentration, sage essential oil exhibited moderate 
inhibition activity against all tested organisms. 

 

 

 
Figure1. Antibacterial activity of tested volatile oils on 

E.coli strain. 
 

 
Figure 2. Antibacterial activity of tested volatile oils on 

B.cereus strain. 
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Figure 3. Antibacterial activity of tested volatile oils on 

S.aureus strain 
 

Also, it is clear from Table 1, that the most 

abundant components in sage essential oil are Trans-

caryophyllene 20.51%, 1,8-cineole 16.24%, camphor 

16.19% and linalool 11.54%. However, the antibacterial 

effect of sage essential oil has been attributed to the 

presence of phenols and polypeptides (Gould, 1996 and 

Ismail et al. 2006). Also, Rota et al. (2004) mentioned 

that the bactericidal properties of sage essential oil may 

be associated with high levels of carvacrol and linalool. 

In general, the different performance of essential 

oils in this study can be linked to their chemical 

compositions such as their contents of phenolic, 

aldehydes and alcohols (Bruni et al. 2003 and Sacchetti 

et al. 2005) 

On the other hand, to study the antimicrobial 

effect of the tested essential oils in vivo, a small batchs 

of labneh artificially contaminated with different 

pathogens (10
4
cfu/ml) and two concentrations of 

essential oil (0.25% and 0.50%) were produced. 

 

Table 1.  Identified components % of some essential oils (by GC/MS) 

Rosemary Sage Cumin 

Retention 

time (min.) 
Components 

Volatile 

oil % 

Retention 

time (min.) 
Components 

Volatile 

oil % 

Retention 

time (min.) 
Components 

Volatile 

oil % 

5.63 γ-Terpinene 11.18 5.79 Ocimene 8.19 9.29 α -Pinene 0.80 

5.97 Camphene 4.90 6.40 Camphene 5.81 9.68 β-pinene 14.70 

6.37 α-Pinene 4.54 6.55 β-Pinene 8.12 10.14 P-Cymene 0.80 

7.13 D-Limonen 12.66 6.78 α -Phellandrene 2.17 10.52 γ-Terpinene 8.0 

7.69 Cis-piperitol 4.58 7.11 Trans-Caryophyllene 20.51 11.26 α -Phellandrene 0.90 

9.22 Isogeraniol 8.95 7.82 Camphor 16.19 12.19 Cumin aldehyde 19.30 

9.35 α-Terpineol 13.56 8.14 Linalool 11.54 12.90 Thymol 1.20 

10.93 Linalool 5.66 9.3 α -Terpineol 4.98 12.78 Cumin alcohol 21.60 

11.92 Caryophyllene 4.57 9.58 Umbellulone 4.43 13.74 Acoradiene 17.20 

13.11 Camphor 7.83 10.23 1,8-Cineole 16.24 14.19 β -Caryophyllene 15.40 
 

 

It was evident from data presented in Table 2 that 

the antibacterial effect of rosemary essential oil possessed 

the highest antagonistic effect against either B. cereus or S. 

aureus, with inhibition % of 5.97% and 3.46%, 

respectively, at 0.5% oil concentration. While, cumin 

essential oil showed the highest inhibition effect against E. 

coli at both tested essential oil concentrations, with 

inhibition figures of 4.64% and 5.22%, respectively. 

According to the foregoing results, it could be 

concluded that the obtained results (in vivo) are confirmed 

those previously recorded in vitro assessment. 

In order to give full consideration of resultant 

products (labneh) incorporated with different essential oils 

(0.25% and 0.50%) new batches were made and their 

chemical, antioxidant, microbiological properties and 

organoleptic assessment had been carried out. 

The results presented in Table 3 revealed that no 

observable differences in total solids (TS) contents 

between the control and different treatments. The same 

statement was previously reported by Ismail et al. (2006). 

Moreover, the change in total acidity (TA) is very 

important factor, since it affects the shelf-life and 

acceptability of resultant labneh. Based on results in Table 3, 

it may be gathered that the TA% were nearly the same in 

fresh labneh samples from different treatments. The acidity 

values of the treated labneh slightly increased with advanced 

storage period up to 21 days. A similar trend of result was 

previously found by Mutlag and Hassan (2008). However, at 

the end of storage period, different treatments possessed the 

same value for TA%, actually 1.4%, while slightly low value 

attained in plain labneh (control) being 1.35%. 
 

Table 2. Effect of tested essential oils on the viability of 

some pathogens in labneh during storage 

Pathogens  

Storage 

period 

(days) 

control 
Rosemary Sage cumin 

T1 T2 T1 T2 T1 T2 

Log cfu/ml 

E.coli 

0 4.75 4.72 4.64 4.61 4.55 4.53 4.41 

4 4.74 4.67 4.54 4.56 4.49 4.44 4.32 

7 4.72 4.61 4.46 4.52 4.43 4.32 4.18 

G.inh%  0.63 2.33 3.88 1.94 2.64 4.64 5.22 

B.cereus 

0 4.81 4.69 4.69 4.77 4.71 4.67 4.57 

4 4.80 4.64 4.55 4.72 4.68 4.62 4.47 

7 4.78 4.56 4.41 4.69 4.60 4.55 4.36 

G.inh%  0.62 2.77 5.97 1.68 2.34 2.57 4.60 

S.aureus 

0 4.76 4.69 4.62 4.69 4.56 4.49 4.44 

4 4.72 4.63 4.56 4.61 4.51 4.44 4.38 

7 4.72 4.59 4.46 4.58 4.40 4.43 4.32 

G.inh%  0.84 2.13 3.46 2.35 3.51 1.34 2.70 
T1: Treatment 1, 0.25% volatile oil       Cfu: Cell forming unit 

T2: Treatment 2, 0.50% volatile oil      G.inh%: Growth inhibition% 
 

In contrast, the pH values of different treatments 

followed an opposite trend to acidity throughout storage 

period. However, labneh made with either 0.025% or 0.050% 

cumin essential oil possessed the lowest pH values at the end 

of storage period, being 3.58 and 3.54, respectively. 
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Whereas,labneh with rosemary oil ranked the highest pH 

value, actually 4.14.  

Since antioxidants are essential for human health and 

dietary antioxidants play an important role in controlling 

oxidative stress, therefore, this part of the present work was 

undertaken to evaluate the effect of the tested essential oils on 

antioxidant activity of labneh during storage period. 
 

 

Table 3. Effect of tested essential oils on some chemical and microbiological properties of labneh 

properties 
Storage period  

(days) 
Control 

Rosemary Sage Cumin 

T1 T2 T1 T2 T1 T2 

Total solids % 

0 27.35 27.03 27.26 27.28 27.91 27.81 27.94 
7 27.47 27.22 27.27 27.83 27.46 27.87 27.98 

14 27.53 27.23 27.27 28.65 28.75 28.02 28.05 
21 27.58 27.23 27.28 28.71 28.78 28.11 28.20 

Acidity 
 % 

0 1.20 1.20 1.30 1.20 1.30 1.20 1.30 
7 1.30 1.40 1.40 1.30 1.30 1.30 1.30 

14 1.35 1.40 1.40 1.40 1.40 1.40 1.40 
21 1.35 1.40 1.40 1.40 1.40 1.40 1.40 

pH 

0 4.37 4.22 4.20 4.43 4.41 4.49 4.44 
7 4.09 4.15 4.25 3.99 3.98 3.93 3.90 

14 4.02 4.14 4.14 3.67 3.89 3.78 3.68 
21 3.60 4.14 4.14 3.66 3.61 3.58 3.54 

 Log cfu/ml 

Total bacterial 
count 

0 8.15 8.14 8.14 8.16 8.17 8.15 8.15 
7 8.16 8.15 8.16 8.17 8.18 8.18 8.18 

14 8.19 8.16 8.17 8.20 8.21 8.19 8.19 
21 8.21 8.19 8.20 8.20 8.21 8.22 8.21 

Yeasts and 
Moulds 

0 ND ND ND ND ND ND ND 
7 ND ND ND ND ND ND ND 

14 2.8 ND ND ND ND ND ND 
21 3.17 2.78 2.48 2.70 2.48 2.70 2.70 

T1: 0.025% volatile oil   T2: 0.050 % volatile oil       cfu: cell forming unit                      ND: not detected 
 

It could be observed from data summarized in 

Table 4 that values of antioxidant activity were gradually 

increased in both treatments (T1 and T2) by prolongation 

storage period up to 14 days and then reduced during the 

third week of storage. 

Also, it might be gathered that rosemary essential 

oil ranked the highest values for antioxidant activity, being 

19.8 and 20.78 after 14 days of storage at 0.025% and 

0.050% concentrations, respectively. Badee et al. (2013) 

stated that rosemary essential oil is a rich source of 

polyphenols which are known as natural antioxidant. 

On contrast, plain labneh (control) possessed the 

lowest figure for antioxidant activity after 14 days of 

storage, actually 10.8, and then decreased on the third 

week of storage to 2.63. 

Generally, viewing the previous results, it might 

be deduced that rosemary and sage essential oils have a 

good antioxidant effect and this is mainly attribute to 

their phenolic contents. However, the same conclusion 

was previously reported by Fecka and Turek (2008). 

Also, Elena et al (2009) mentioned that phenolic 

compounds are well known as radical scavengers, 

reducing agents, metal chelators and hydrogen donors. 

Therefore, natural antioxidants can protect the human 

body from free radicals and could retard the progress of 

many chronic diseases (Robbins and Bean, 2004, Arts 

and Hollman, 2005). 

From Table 3 it could be noticed that the bacterial 

populations were not affected by either low or high 

concentrations of different tested essential oils. However, 

this conclusion is consistent with previous finding by 

Mutlag and Hassan (2008). 

Moreover, yeasts were completely absent in all 

treated samples till 14 days of storage, while plain labneh 

(control) showed relatively low number of yeasts after 14 

days of storage, being 2.80-log cuf/ml, this figure increased 

up to 3.16 log cfu/m as storage  period extending to 21 days. 

On the other hand, yeasts were detected in all treated 

samples at the end of storage period (21 days). Labneh 

supplemented with 0.05% of either rosemary or sage 

attained the lowest yeast counts, actually 2.48 log cfu/ml. In 

this respect, Bruni et al. (2003) and Sacchetti et al. (2005) 

were previously reported that yeasts and fungi are markedly 

inhibited by oils rich in phenolics, aldehydes and alcohols. 

However, our results are in complete agreement with those 

reported by Hassan et al. (2001),Schelz et al. (2006), Mutlag 

and Hassan (2008). 
 

Table 4.  Effect of essential oils on antioxidant activity 

of labneh 

Storage 

period 

(days) 

Control 

Rosemary Sage Cumin 

T1 T2 T1 T2 T1 T2 

0 3.46 6.09 7.48 7.62 12.74 6.23 9.28 

7 9.27 18.84 19.53 17.04 18.42 13.43 13.99 

14 10.80 19.81 20.78 18.56 19.67 14.40 15.10 

21 2.63 8.17 9.42 3.74 6.51 3.05 5.82 
T1: Treatment 1, 0.025% volatile oil       

T2: Treatment 2, 0.050% volatile oil 
 

Organoleptic assessment of resultant labneh 

treated with different essential oils had been carried out, 

the data obtained summarized in Table 5. 

According to the total score points of different fresh 

tested samples, it was found that labneh treated with 250 

mg/kg cumin essential oil (T1) gained the highest score 
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points, actually 92 points. While those made with 0.05% 

rosemary essential oil (T2) attained the lowest value, being 

85.2 points. 

Additionally, after 7 days of storage slight increases 

in total score points of all tested samples were detected, while 

extending storage period up to 21 days reduced the values of 

different parameters and thus lowered its total scoring. Also, 

it could be noticed that throughout storage period labneh 

produced with either 0.025% or 0.05% cumin essential oil 

ranked the highest figures for flavor and body & texture. In 

contrast, labneh made with 0.05% rosemary essential oil 

possessed the lowest figures. 

However, at the end of storage period (21 days), 

labneh supplemented with 250 mg/kg cumin essential 

oil was the most preferred product by the panelists and 

ranked the highest total score, being 87 points. 

Finally, it could be concluded from the foregoing 

results that cumin, sage and rosemary essential oils were 

effective as antibacterial and antioxidant agents and 

they could be used as natural preservative agents and 

good sources of antioxidant in making labneh with 

healthy benefits and good sensory acceptability. 
 

Table 5. Effect of tested essential oils on some 

organoleptic properties of labneh 

Properties 

Storage 

period 

(days) 

Control 

Rosemary Sage cumin 

T1 T2 T1 T2 T1 T2 

Appearance 

(10) 

0 9.3 8.5 7.1 9.1 8.0 9.0 8.5 

7 9.2 8.5 7.1 9.1 7.8 9.0 8.5 

14 9.2 8.2 6.5 9.0 7.8 8.8 8.0 

21 9.1 8.0 6.2 8.8 7.5 8.6 8.0 

Body & 

texture (40) 

0 36.2 35.8 36.0 36.0 36.5 36.5 36.8 

7 38.4 36.1 36.1 37.0 37.0 38.6 38.5 

14 37.5 36.0 35.1 36.5 37.0 37.0 37.1 

21 35.0 35.0 34.8 36.0 36.0 35.4 34.0 

Flavor (50) 

0 45.0 43.5 42.1 44.5 42.3 46.5 44.2 

7 46.2 43.8 42.0 45.1 43.0 46.8 44.0 

14 45.0 42.3 40.3 42.6 41.1 46.0 43.1 

21 42.0 41.5 39.8 42.1 40.0 43.0 43.0 

Overall 

score (100) 

0 90.5 87.8 85.2 89.6 86.8 92.0 89.5 

7 93.8 88.4 85.1 91.2 87.8 94.4 91.0 

14 91.7 86.5 81.9 88.1 85.9 91.8 88.2 

21 86.1 84.5 80.8 86.9 83.5 87.0 85.0 
T1: Treatment   1, 0.025% volatile oil.        

T2: Treatment   2, 0.050% volatile oil. 
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 على اللبىت طيارة للأعشابتأثير بعض السيوث ال
مىصور عبدي علي

1
ياسر عبد التواب أحمد، 

2  
حسه محمود إبراهيم و

2
 

1 
 مصر  - القاهرة -مديىت وصر -جامعت الأزهر -كليت السراعت–قسم الألبان 

2 
 مصر  - أسيوط - جامعت الأزهر بأسيوط -كليت السراعت -قسم الألبان

 

قصُشة, حخً يع انخخضٍَ عهً دسجت  هاحعخبش انهبُت يٍ أكزش يُخجاث الأنباٌ إَخشاساً فٍ انعذَذ يٍ دول انششق الأوسظ, وفخشة حفظ

يٍ انًىاد  انعهى بأضشاس انًخبقُاثبحشاسة يُخفضت, ونزنك َخى اسخخذاو انًىاد انحافظت انكًُاوَت نهخحكى فٍ َشاط انكائُاث انحُت انذقُقت انًهىرت. و

حسخخذو انًىاد انطبُعُت يزم صَىث انخىابم ورنك لإطانت يذة  إسخخذاو انًىاد انحافظت انكًُاوَت. حذَزاً  يُعانكًُاوَت فٍ الأغزَت, َششذَا إنً  انحافظت

اسخخذاو رلارت صَىث أساسُت هٍ: حصانباٌ  فٍ هزِ انذساست حى نًُكشوباث.ًُى ايضادة ن أخشيحفع الأغزَت, لأٌ بها يىاداً يضادة نلأكسذة و

انًضاد  هادساست َشاطكزنك بها. و نلأكسذة انًىاد انًضادة سعت َشاطدساست  ( وكزنك(GC/MSوانًشًَُت وانكًىٌ, انخٍ حى ححهُهها باسخخذاو 

. وأظهشث انُخائج  Well agar diffusionفٍ انًعًم بىاسطت اسخخذاو طشَقت S. aureusو  E. coli  و  B. cereusسلالاثنهبكخُشَا ضذ 

انكًىٌ انعطشٌ الأعهً حزبُطا,  نهًُكشوباث وكاٌ صَجا يضادا حأرُشأٌ انضَىث الأساسُت انًسخخذيت أحذرج  In vitroانًخحصم عهُها يعًهُاً 

انخطبُقُت , يع انذساست  In vitroحخكايم َخائج هزِ انذساست عهً انخأرُش انًضاد نهبكخُشَا نهضَىث الأساسُت يعًهُا  والأقم حزبُطا كاٌ صَج انًشًَُت.

انهبُت يذعًت بانزلارت صَىث الأساسُت, حُذ نى حلاحع أٌ فشوق فٍ بالإضافت إنً رنك, حى حصُُع رلاد دفعاث يٍ  .In vivo))عهً انهبُت 

وجذ أٌ انهبُت انًصُعت يٍ صَج حصانباٌ أخزث أعهً قًُت فٍ َشاط  انكُخشول. عُُت انطبُعُت فٍ يعايلاث انهبُت بانًقاسَت يع -انخىاص انكًُاوَت

, علاوة عهً 10,70أقم قًُت, حُذ كاَج  سجهج  انكُخشولعُُت , بًُُا 20,87َىيا يٍ انخخضٍَ, بقًُت  11بعذ  انًىاد انًضادة نلأكسذة؛ ورنك

حُذ حصهج عُُاحها عهً أعهً  اًُضحكزش الأ جيههُجشاو/كجى يٍ صَج انكًىٌ فٍ َهاَت يذة انخخضٍَ؛ كاَ 250رنك, وجذ أٌ انهبُت انًصُعت بُسبت 

 َقطت. 78قًُت كهُت وبهغج 
 

 


