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Abstract 

 Labneh is a favorable product by a variety of customer groups due to its pleasant texture and nutritional value, where the 

antioxidant and antimicrobial properties of Echinacea purpurea L extract (EPE) were investigated and its impact on 

improving the quality the labneh. Antioxidant was determined (32.01mg TE/g) by (DPPH), total phenols (30.72mg GAE/g) 

and flavonoids (16.53 mg CE/g). Antimicrobial properties of EPE against gram positive, gram negative bacteria mold and 

yeast was determined at concentration 10, 20 and 50 mg/ mL. The most effective concentration was 50 mg/mL. Phenolic 

compounds were determined for EPE and results indicated that caffeic acid gave the highest value. EPE was added to labneh 

treatments (L1, L2 and L3) at concentrations 1, 1.5 and 2 % respectively, compared with control sample during storage time 

for 21 days. Physico-chemical properties were studied during storage, and were with significant differences between all 

treatments. Total antioxidant and microbial analysis of treatments was determined and results indicated that the highest value 

was for L3 with significant differences between all treatments during storage period. Mold and yeast were not detected at 

fresh treatments and the highest value of mold and yeast was for control sample and the lowest value was for L3 at the end of 

storage period. Gave the treatment L3 the best results for improve the shelf life of labneh compared with other treatments. 

Sensory evaluation revealed acceptable all treatments at fresh time, after 14 days till the end of storage period, treatment L3 

had the highest acceptability and control sample had the lowest acceptability.  

Keywords: Echinacea purpurea; Antioxidant;Antimicrobial; Labneh; shelf life. 

1. Introduction 

Fermented dairy products have different properties 

and marked by numerous nutritional, healthy and 

biological benefits that lead to maintain and promote 

human health [1]. Labneh is a widely used product in 

the Middle East, especially in In Arab Countries, and 

it is a traditional fermented milk product that is 

consumed. Labneh is a fermented dairy product 

produced by removing yogurt's water-soluble 

components to create a semi-solid substance called 

labneh. In labneh the total solid content becomes 23–

25% and the fat content reaches a range of 9–11 %. 

There are some problems that cause corruption 

labneh or reduce the life of ordinary labneh; even it 

was stored at low temperatures. This could be as a 

result of improper product handling or storage, which 

are both known to cause sanitary issues with cotton 

bags used in manufacturing [2].  

Recently, there has been a growth in interesting of 

consumers health by utilizing the functional and 

medicinal health properties of herbs and spices 

Phytochemicals are abundant in order to maintain and 

improve health, nutrition, and immunity, particularly 

during the Covid-19 pandemic era. Fortification of 

dairy products with various herbs and spices has 

gained popularity as a way to take advantage of their 

therapeutic and functional properties. Milk and other 

dairy products are well-liked complementary delivery 

systems for providing customers with the functional, 

nutritional, and other health [3].  

Echinacea purpurea L. (E. purpurea) is one of 

most fundamental medicinal plants respect to the 

Asteraceae family. Drugs made from echinacea have 

been used successfully to control the immune system. 

Syrups with an echinacea base are particularly 

effective in pediatric medicine. Echinacea is a 
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potential immunomodulatory agent for COVID-19 

[4].  

Several chemical substances are present in this 

plant with biology-related activities including 

antioxidant and antimicrobial effects, have also been 

established. Methanol extract of Echinacea purpurea 

L. (E. purpurea) has antioxidant activities. Crude 

methanolic extract had antimicrobial effect against 

six microbial strains included bacteria, fungi and 

yeast like Escherichia coli (G-), Streptococcus 

faecalis (G+), Aspergillus oryzae, Candida albicans, 

Saccharomyces cerevisiae and Alternaia solani. 

Yeast (Saccharomyces cerevisiae) was most sensitive 

to E. purpurea extracts, with an average value of 15.0 

mm at concentration 100 ppm extract. [5]. Sumac 

Extract [6].  

EPE was superior compared with synthetic 

antioxidants in preservatives of cake in control of 

molds and lipid oxidation throughout 60 days of 

storage at 25
o
 C. Cake that contained 1000 ppm of 

EPE had the lowest PV (Peroxide Value) and had 

more antioxidant activity than cake that contained 

200 ppm of BHA (p ≤ 0.01). EPE was able to slow 

down the oxidation rate of the cake. The best 

antibacterial activity was demonstrated by EPE at 

1500 and 2000 ppm [7].  

Echinacea is commonly recognized as purple 

coneflower, one of the most popular herbs all over 

the world. Echinacea plants have an amazing variety 

of active compounds, such as caffeic acid, alkamides, 

phenolic acids, rosmarinic acid, polyacetylenes, and 

many others.  

The present investigation was carried out to 

investigate the effect of using of Echinacea extract on 

the shelf life and improved the quality of labneh as 

natural preservative which make it useful for industry 

and in response to the rising demand for a variety of 

high-quality milk products. 

 

2. MATERIAL & METHODS 

2.1. Preparation of Echinacea purpurea L. 

extract 

Mix 1.0 g of Echinacea purpurea L. powder was 

taken then, added 20 ml ethanol (80%) and magnetic 

stirring is used for extraction at room temperature for 

6h. Extract was then dried using a rotary evaporator 

and stored at 4 °C for other experiments [8]. The 

strains using in this study were brought from the 

cultures in National Research Centre. These tests 

done under bio-safety cabinet class. 

 

2.2. Manufacture of Labneh  

Fresh buffalo milk was heated to 90°C for 20 

minutes, then cooled to 40 °C to inoculate with 3% of 

the yoghurt starter culture (Streptococcus salivarius 

sub sp. thermophilus and L. bulgaricus delbruckii sub 

sp. bulgaricus1:1) it was entirely coagulated up to pH 

4.6. In order to allow the whey to drain, the resulting 

coagulant was combined and placed into cheese cloth 

bags, which were then hung in a refrigerator set at 6 

°C. Then 0.5 % NaCl was added and thoroughly 

combined. The resulting labneh was divided into 

treatments one of them made without EPE as control, 

and EPE was added to three portions at ratio of 1.0, 

1.5 and 2 % (L1, L2 and L3, respectively).The 

samples were taken at 0, 7, 14, 21 days for chemical, 

microbial and organoleptic properties analysis.

 

 

 

                                                            

 

 

 

 

 

 

 

 

                                                  

 

 

 

Fig.  1. Diagram for the manufacture of labneh. 
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2.3. The profile of phenolic acids  

The extract (1g) was added to 20 ml of 2M NaOH 

in a quick-fit cone flask, washed with N2, and the 

stopper restored at room temperature. The extract was 

incubated in 6M HCl for 4 hours, with a pH 

adjustment of 2. The supernatant was obtained after 

centrifuging the extract at 5000 rpm for 10 minutes. 

Two extractions of phenolic substances were 

performed using a 50 mL combination of ethyl ether 

and ethyl acetate at a ratio of 1:5. The samples had 

been reconstituted in 2 ml of methanol following the 

separation and 45 °C evaporation of the organic 

phase. HPLC analysis was carried out using a liquid 

chromatograph from Agilent Technologies' 1100 

series that has an auto sampler and a diode-array 

detector. The analytical column was an Eclipse 

XDBC18 (150X 4.6 m; 5m) with a C18 guard 

column (Phenomenex, Torrance, CA). The mobile 

phase was composed of acetonitrile (solvent A) and 2 

% acetic acid in water (v/v). The gradient 

programmer was as follows: 100 % B to 85 % B in 

30 minutes, 85 % B to 50 % B in 20 minutes, 50 % B 

to 0 % B in 5 minutes, and 0 % B to 100 % B in 5 

minutes. The flow rate was maintained at 0.8 ml/min 

for a total of 70 minutes.  

The peak of benzoic acid and cinnamic acid 

derivatives were simultaneously evaluated at 280 and 

320 nm with a 50l injection volume. Before injection, 

extract was filtered using an Acrodisc 0.45 m syringe 

filter from the Gelman Laboratory in Michigan. 

Utilizing consistent retention times and UV spectra, 

the peaks were located and compared to the 

standards. 

2.4. Total phenolic content  

The total phenolic content was calculated using 

the Folin-Ciocalteau method according to [9]. The 

samples (0.5 ml) were introduced to the reagent 

Folin- Ciocalteau (5 ml, of a sample diluted 1:10 with 

distilled water) for 5 minutes, and then aqueous 

sodium carbonate (4ml and 1M) was added. The 

absorbance of the reaction mixture at 765nm was 

measured using a UV-Vis spectrophotometer (model 

- Systronics 2202). Gallic acid served as the standard. 

The values were computed as mg/100g of gallic acid 

equivalents. 

2.5. Total flavonoids content:  

The amount of flavonoids in the EPE was 

measured. Total flavonoid concentrations of samples 

were expressed as mg of catechin equivalent per 

gramme of extract (mg CE/g) using catechin as a 

reference. The measurement of total flavonoid in the 

extract was as following: Briefly, 10 ml volumetric 

flask containing 4ml of distilled water was added to 

an aliquot (0.50ml) of each EPE. 0.3 of 5 % NaNO2 

was introduced to this flask. Add 0.3 ml of 10 % 

AlCl3 after 5 minutes of incubation. 2ml of 1M 

NaOH was added at the six-minute mark, and then 

distilled water was added until the mark. An orangey-

yellow color was created. Using a UV-vis 

spectrophotometer, the absorbance at 510nm was 

determined after 10 min of incubation. The extract 

was examined three times. Equation was used to 

calculate the extract's total flavonoid content.  

TFC = the total content of flavonoids compounds, 

mg/g plant extract in CE.  

C = concentration of catechin obtained from the 

curve (mg/L).  

V = the volume of the sample solution (L).  

m = mass of extract in grams.  

DF = Dilution factor  

 

2.6. Antimicrobial activity of EPE  

Antimicrobial activity was carried out according 

to the methods described by [10 and 11]. For 

antibacterial properties, the examined 

microorganisms were added to tubes of Tryptic soy 

broth, and they were then cultured at 37° C for four 

hours. These cultures' turbidity was adjusted using 

0.5 McFarland. On the surface of solid nutrition agar 

plates, sterile cotton swabs were used to create a 

homogenous bacterial lawn. In order to make discs 

6mm that were impregnated with various 

concentrations of Echinacea extract (10, 20 and 50 

mg/mL), Whatman filter paper  no. 1 was utilized. 

The impregnated discs were placed on the surface of 

nutrient agar plates with streaks. The triplicate plates 

were inverted and incubated for 16 to 18 hours at 35 

degrees Celsius.  

The antifungal assay was carried out utilizing the 

disc diffusion technique on Potato Dextrose Agar 

(PDA) media, [11]. Tested fungi was transferred to a 

test tube A loopful of the growing, containing 10 ml 

of 0.01% tween 80 solutions to create the spore 

suspension. Using a glass rod, 100 mL of the spore 

suspension was applied to the Potato Dextrose Agar 

plates that had solidified, and the plates were then left 

to dry for 30 minutes. The dry plates' surface was 

covered with the impregnated discs. The plates were 

turned over and let to sit at 28°C for 24-48 hours. 
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Following incubation, the inhibition zones' diameters 

were also assessed. Using a ruler held on the back of 

the upside-down petri plates, zones are measured to 

the closest millimeter. Three replicates were averaged 

and the results were expressed as mean ±SD 

according to [10].  

2.7.Determination of physicochemical properties 

of labneh  

The physicochemical properties of labneh include 

TS, protein, fat, ash, pH and titratable acidity % of 

the labneh samples was measured according to [12].  

 

2.8. Radical scavenging of DPPH  

The capacity of scavenging free radicals was 

calculated in the example of DPPH, the reaction 

volume was 3.0 mL with a final concentration of 50 

M. using method of [13], by the effective DPPH (1,1-

Diphenyl-2-picryl). At 60 minutes, the absorbance at 

517nm (A) was measured in comparison to a pure 

methanol blank. The following equation was used to 

determine the percentage of the DPPH free radical 

that was inhibited:  

Inhibition (%) = 100 × (A control−A sample)/A 

control  

A calibration curve was created to determine the 

antioxidant activity. With ascorbic acid, and 

expressed as mg of Trolox equivalent (TE) per gram 

of sample.  

2.9. Microbiological analyses  

2.9.1. Aerobic mesophilic Count  

Total viable counting was performed using the 

plate count agar medium as recommended by [14] 

and [15]. The plates were examined for total count 

(cfu/g) after two days of aerobic incubation at 35°C.  

 

2.9.2. Total count of Str.thermophilus and L. 

bulgaricus.  

In this case, 10 grams of the sample were 

suspended in 90 mL of sterile peptone to determine 

the counts of Str. thermophilus and L. delbrueckii 

subsp. bulgaricus in order. A selective medium for 

bacteria using M17 agar, which was then incubated at 

37 °C for 48 hours. MRS agar (pH 5.4 by glacial 

acetic acid, Merck) was applied to the count of L. 

delbrueckii subsp. bulgaricus then incubated at 37°C 

for 72 hr in an anaerobic jar by anaerobic kits [16].  

2.9.3. Mold and Yeast Count  

Molds and yeasts were examined using Potato 

dextrose agar. Dilutions were created and then 

transferred to sterilized plates (about 1 mL per plate). 

The plates were examined for yeast and fungal 

population (cfu/g) after 3-5 days of incubation at 30 

°C [15].  

2.10. Sensory evaluation of labneh with 

echnaciae extract  

Sensory evaluated of labneh samples was 

determined. The panelists gave  labneh ratings of 0 to 

60 points for flavor, 0 to 30 points for body and 

texture, and  0 to 10 points for appearance. [17].  

2.11. Statistical analysis  

SPSS 20 for Microsoft Windows was used to 

examine the data. At the P (0.05) level of 

significance, Duncan's multiple-range test was used 

to examine the statistical data 

SPSS 20 for Microsoft Windows was used to 

examine the data. At the P (0.05) level of 

significance, Duncan's multiple-range test was used 

to examine the statistical data. 

 

3. RESULT AND DISSECTION  

3.1. Phytochemical properties of echnaciae 

extract 

Table1. Showed phytochemical properties of 

echnaciae extract (antioxidant activity DPPH, total 

phenol and total flavonoids). The DPPH value of 

echnaciea extract was 32.01 (mg TE /g). Total 

phenols of echnaciae extract value were 30.72 mg 

GAE/g and total flavonoids value was 16.53 mg 

CE/g. These results were in agreement with [18] who 

found that total phenols of echnaciea extract was 60.2 

(mg GAE/g) and total flavonoids value was 32.3 mg 

RE/g. It is may be due to differences between 

varieties of echnaciae and difference of extraction 

method.

Table 1. Phytochemical properties of echnaciae extract 

 
Antioxidant activity 

DPPH (mg TE/g) 

Total phenol (mg 

GAE/g) 

Total Flavonoids (mg CE/g) 

32.01 30.72 16.53 

TE = Trolox. GAE=Gallic acid equivalent.  CE= catechin equivalent 
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3.2. Antimicrobial activity of different concentration of EPE   

 Table (2) showed antimicrobial effects of EPE at 

concentration (10, 20 and 50 mg/mL). The results 

showed that extracts had an obviously growth 

inhibition on gram-positive pathogenic bacteria 

(Bacillus cereus and Staphylococcus aureus). The 

antibacterial activity concentration (10, 20 and 50 mg/ 

mL) of the ethanolic extract of EPE against Bacillus 

cereus ranged from 9-12 mg/mL and ranged from 

8.30-9.70 mg/mL for Staphylococcus. The 

antibacterial activity concentration of the ethanolic 

extract of EPE against Escherichia coli, Salmonella 

typhi and Pseudomonas aeruginosa ranged from 8-

9.70, 8.30-10.70 and 8.30-11.70 mg/mL, respectively. 
The antibacterial activity concentration of the 

ethanolic extract of EPE against Aspergillus flavus, 

Aspergillus carbonarius, Fusarium proliferatum and 

Penicillium verrucosum ranged from 8.33-11.67, 9-

13.33, 8.33-12.33 and 8.67-12.67. The effect of EPE 

on Candida albicans (yeast) ranged from 8.70- 10.30. 

According to reports, Echinacea purpurea has 

demonstrated strong immunoregulatory, anti-

inflammatory, and antioxidant abilities and there were 

not negative effects in the clinical testing stages. These 

results are in agreement with [5] who studied effect of 

extract on six microbial strains included  bacteria, 

fungi and yeast i.e.: Alternaia solani, Escherichia coli 

(G-), Streptococcus  faecalis (G+), Aspergillus oryzae 

,Candida albicans and Saccharomyces cerevisiae. 

EPE, with an average value of 15.0 mm at 

concentration of 100 ppm extract, had the greatest 

impact on yeast (Saccharomyces cerevisiae). [6] who 

found that different pathogenic strains including B. 

cereus, S. aureus, and S. typhimurium were used to 

inoculate the manufactured cheese, and adding sumac 

extract caused a decrease of about five log cycle 

orders of magnitude during the entire experiment; 

however, the addition of sumac extract and probiotic 

bacteria caused the disappearance of the pathogen 

after 21 days for S. aureus. [7] resulted that EPE at 

concentrate 1500 and 2000 ppm showed the best 

antifungal on the cake antimicrobial activity (p<0.01). 

[18] studied antimicrobial effect of classical extract 

(ethanol extract) and ultrasound extraction for 

echninacea and found that the inhibition zone's 

dimensions for all microorganisms were higher for 

extracts obtained by classical extraction extracts by 

ultrasound extraction. The differences were in 

significant differences for of E. coli, B. subtilis, C. 

albicans and S.cerevisiae.Results indicated that there 

were not growth inhibition zones for A. niger for the 

two extracts. 

 

Table.2 Antimicrobial activity of Echinacea extract 

 

 

Type of pathogenic microbes 

Tested organisms 

Inhibition zone in mm developed by different 

concentration of Echinacea extract (Mean ± SD) 

10 mg/ml 20 mg/ml 50 mg/ml 

Gram-positive bacteria 
Bacillus cereus  9.00 ± 1.00 9.67 ± 0.58 12.00± 1.00 

Staphylococcus aureus  8.30 ± 0.6 9.00 ± 0.0 9.70 ± 0.58 

 

Gram-negative bacteria 
Escherichia coli  8.00 ± 0.0 8.67 ± 0.58 9.70± 0.58 

Salmonella typhi  8.30 ± 0.6 9.00 ±0.0 10.70 ± 0.58 

Pseudomonas aeruginosa  8.30 ± 0.6 9.33 ± 0.58 11.70 ± 0.58 

 

Fungi 
Aspergillus flavus  8.33 ±0.5 9.67 ± 0.58 11.67 ± 0.58 

Aspergillus carbonarius  9.00 ± 0.0 11.33 ± 0.58 13.33 ± 0.58 

Fusarium proliferatum  8.33 ±0.6 10.33 ± 0.58 12.33 ± 0.58 

Penicillium verrucosum  8.67 ±0.6 10.67 ± 0.57 12.67 ± 0.57 

Yeast 
Candida albicans 8.70 ± 0.6 9.33 ± 0.56 10.30 ± 0.58 
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3.3. Phenolic compounds of echnaciea extract by 

HPLC 

Table (3) showed phenolic compounds of 

echnaciea extract by HPLC and showed that the 

highest compound was caffeic acid (1985.229 μg/ g) 

followed by ferulic acid (273.941 μg/g) and gallic 

acid (132.467 μg/ g) and the lowest compound was 

Sinapic acid (3.354 μg/ g). Catechin, rosmarinic acid, 

apegnin-7-glycoside, quercetin, Kaempferol and 

Chrysin non detected. These results were in 

agreement with [19] who found that echnaciea extract 

contained Caftaric acid (4659μg/g) for E. purpurea 

root/aerial with H. canadensis L. and Chlorogenic 

acid (32 μg/g). [20] discovered that the main 

component of E. pallida and E. purpurea leaf and 

flower water extracts is caffeic acid, while methanol 

extract of E. pallida  flowers has the highest phenolic 

concentration. Caffeic acid derivatives have 

biological properties of natural phenolic compound 

include anticancer [21and 23], anti-inflammatory 

[24], antiviral [25] and antioxidant [21 and 26]. 

 

 

Table.3 Phenolic compounds of echnaciea extract by HPLC 

 

Compound Result (conc μg/g) 

Gallic acid 132.647 

Protocatechuic acid 13.345 

p-hydroxybenzoic acid 37.769 

Catechin ND 

Chlorogenic acid 28.216 

Caffeic acid 1985.229 

Syringic acid 9.304 

Vanillic acid 13.590 

Ferulic acid 273.941 

Sinapic acid 3.354 

p-coumaric acid 21.521 

Rutin 40.670 

rosmarinic acid ND 

apegnin-7-glycoside ND 

Cinnamic acid 14.081 

quercetin ND 

Kaempferol ND 

Chrysin ND 

3.4. Physico-chemical composition of labneh with 

echnaciea extract during storage 

Table (4) showed chemical composition of labneh 

with echnaciea extract during storage at 0,7,14 and 21 

 days. The results revealed that the maximum TS 

content was 30.79 % recorded for fresh control 

treatment compared with other treatments (L1, L2 

and L3) of labneh with concentration 1, 1.5 and 2 % 

echnaciea extract respectively. TS values increased 

during storage period for all treatments. It may be due 

to expelling moisture during storage. Protein and ash 

decreased with increasing the ratio of echnaciae 

extract. Fat value increased with echnaciae extract. It 

may be due to fat content of echnaciea extract. At the 

end of storage, all treatments values increased to their 

maximum levels with significant differences. Ash 

content labneh samples ranged between 0.76-0.92% 

for treatment (L3) and control treatment, respectively 

at starting of storage and reached to 0.94 and 0.77% 

for treatment (L3) and control treatment, respectively 

at the end of storage (21 days). These results were in 

agreement with [27] who studied the 

physicochemical properties of labneh prepared by 

addition of 0.3, 0.5, and 0.7 % herb sage (powder).  

Fig.2. showed pH values of labneh with different 

concentrations echnaciea extract during storage. The 

addition of an echnaciea extract had an effect on pH 

values compared to the control treatment in fresh 

time and during storage period, and in general the pH 

values decreased in all storage periods for 21 days 

with significant differences for all treatments. These 

results were in agreement with [28] who found that 

adding dill and caraway essential oils to labneh had 
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slight effect on titratible acidity contents and values 

were increased in all samples during storage.  

Fig.3. showed the results of acidity for labneh with 

different concentrations from echnaciae extract. On 

the contrary pH, there is a significant difference in 

acidity between treatments, and the results indicated 

that acidity decreased with increasing the 

concentration of EPE at fresh samples comparison to 

control treatment. The control treatment is recorded 

1.53 % followed by other treatments 1.49, 1.47, 1.43 

% for L1, L2, and L3, respectively, and in general 

acidity increased during storage periods (21 days). 

The acidity for treatments recorded 1.62, 1.58, 1.54 

and 1.5 % for control, L1, L2 and L3 treatments, 

respectively in the end of storage period. It may be 

due to increasing of lactic acid which is produced 

from bacteria or extract during storage. The change in 

the acidity content of labneh is an important factor 

improving and developing labneh quality, since it 

affects the shelf life and the acceptability of labneh 

products [29]. 

 

Table.4. Physico-chemical composition of labneh with echnaciea extract during storage. 

 

   Composition 

(%) 

Treatments  

C L1 L2 L3 SE 

0 time  

TS 30.79
a 
±0.44 30.65

b
±0.36 30.54

c
±0.30 30.40

d
±0.22 0.08 

Protein 11.35
a
±0.01 11.29

b
±0.01 11.25

c
±0.01 11.15

d
±0.01 0.02 

Fat 14.32
d
±0.05 14.52

c
±0.05 14.75

b
±0.04 14.82

a
±0.05 0.03 

Ash 0.92
a
±0.05 0.85

b
±0.01 0.80

b
±0.01 0.76

c
±0.05 0.03 

7 Days  

TS 30.92
a
±0.51 30.68

b
±0.37 30.56

c
±0.30 30.44

d
±0.01 0.09 

Protein 11.40
a
±0.18 11.31

b
±0.17 11.27

c
±0.16 11.18

d
±0.05 0.03 

Fat 14.38
d
±0.05 14.55

c
±0.05 14.81

b
±0.04 14.86

a
±0.05 0.02 

Ash 0.92
a
±0.05 0.85

b
±0.05 0.80

b
±0.01 0.77

d
±0.05 0.03 

14 Days  

TS 31.06
a
±0.01 30.71

b
±0.05 30.59

c
±0.01 30.48

d
±0.04 0.10 

Protein 11.45
a
±0.05 11.34

b
±0.05 11.29

c
±0.06 11.21

d
±0.05 0.02 

Fat 14.43
d
±0.05 14.56

c
±0.06 14.83

b
±0.05 14.92

a
±0.05 0.03 

Ash 0.93
a
±0.05 0.85

b
±0.05 0.80

b
±0.01 0.77

d
±0.05 0.03 

21 Days  

TS 31.19
a
±0.05 30.75

b
±0.04 30.61

c
±0.05 30.52

d
±0.03 0.10 

Protein 11.49
a
±0.11 11.35

b
±0.02 11.25

c
±0.02 11.23

d
±0.03 0.02 

Fat 14.49
d
±0.05 14.57

c
±0.05 14.78

b
±0.04 14.94

a
±0.04 0.02 

Ash 0.94
a
±0.05 0.85

b
±0.05 0.80

c
±0.01 0.77

d
±0.01 0.03 

C= Control. L1= Labneh with 1% echnaciae extract. L2= Labneh with 1.5% echnaciae extract. L3= Labneh with 

2% echnaciae extract. a-d The different superscript letter have a significant difference in the same row. (Duncan’s 

test P<0.05) 

 

3.5. Antioxidant activity as DPPH Scavenging 

of labneh treatments  

In the DPPH assay, plant extract capacity to serve 

as a hydrogen atom or electron donor in the transition 

of DPPH into its reduced form, DPPH was examined. 

The levels of antioxidant activity of different labneh 

treatments (DPPH scavenging activity) during 

storage period (21 days) at 0,7,14, and 21 days in 

Fig.4. Data showed that increasing of DPPH with 

increasing the levels of echnaciae extract. It may be 

due to increasing DPPH values of echnaciae extract. 

These results were in agreement with [30]. Results 

indicated that L3 value was 0.33 (mgTE/ g) at the 

beginning of storage and decreased during storage to 

0.24 (mgTE/ g) while, fresh control sample was 0.20 

(mgTE/g) and decrease to 0.15 (mgTE/ g) at 21 days. 

Data showed that there was decreasing of DPPH 

values during storage period (21 days). 
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Fig.  2. pH values of labneh with echnaciea extract 
during storage. Where: C= Control sample. L1= 
Labneh with 1% echnaciae extract. L2= Labneh with 
1.5% echnaciae extract. L3= Labneh with 2% 
echnaciae extract 

Fig.3. Acidity values of labneh with echnaciea extract 
during storage. Where: C= Control sample. L1= 
Labneh with 1% echnaciae extract. L2= Labneh 
with1.5% echnaciae extract. L3= Labneh with 2% 
echnaciae extract 

 

Fig.4 Antioxidant activity as DPPH scavenging of labneh treatments during storage period. Where: C= Control 

sample. L1= Labneh with 1% echnaciae extract. L2= Labneh with 1.5% echnaciae extract. L3= Labneh with 2% 

echnaciae extract 

                                                               

3.6. The microbiological characteristics of labneh 

with echnaciea extract 

The microbiological characteristics of control labneh 

and produced with echnaciea extract are displayed in 

Table (5). The effect of adding different 

concentrations of echnaciea extract on aerobic 

mesophilic count, Str.thermophilus, L.bulgaricus and 

molds and yeasts in labneh during storage periods at 

4
o
C for 21 days is presented in Table (5). The mold 

and yeasts count detected in the control treatment 

(prepared without echnaciea extract) labneh was 2.42 

log cfu/g and 5.60 log cfu/g of labneh after 7 days 

and after 21 days of storage respectively. The labneh 

prepared with echnaciae extract lead to the reduction 

in the maximal growth levels in the labneh and 

inhibition and delay of the growth of mold and 

yeasts. Data in Table (5) showed that there was 

enhancement in the growth of lactic acid bacteria 

(Str. thermophilus and L. bulgaricus) in treatment 

fortified with 1and 1.5 % echnaciae extract compared 

with control sample, whereas there was decrease in 

the growth of lactic acid bacteria (Str. thermophilus 

and L. bulgaricus) at ratio 2% echnaciae extract. 

These results were in agreement with [31]. 
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Table 5 .Effect of echnaciae extract concentrations (%) on microbiological quality of Labneh (log cfu/g). 

Composition (%) Treatments SE 

C L1 L2 L3 

               0 time 

Aerobic mesophilic  9.48
a
±0.09 9.44

a
±0.18 9.39

b
±0.08 9.22

c
±0.32 0.005 

Str. thermophilus 8.57
c
±0.05 8.71

b 
±0.03 8.90

a 
±0.07 8.21

d
±0.06 0.002 

L. bulgaricus 8.19
c
±0.05 8.57

b
±0.07 8.82

a
±0.03 8.15

d
±0.07 0.003 

Mold & Yeast ND ND ND ND  

                                 7 Days  

Aerobic mesophilic  9.45
a
±0.08 9.43

a
 ±0.04 9.31

b
±0.05 9.12

c
±0.04 0.004 

Str. thermophilus 8.15
c
±0.03 8.60

b
 ±0.05 8.85

a
 ±0.07 8.10

d
±0.05 0.002 

L. bulgaricus 7.80
c
±0.05 7.89

b
±0.08 7.98

a
±0.04 7.35

d
±0.06 0.003 

Mold & Yeast 2.42
a
±0.02 2.40

a
±0.03 ND ND  

                                 14 Days  

Aerobic mesophilic  9.71
a
±0.08 9.58

b
±0.05 9.52

c
±0.04 9.35

d
±0.07 0.004 

Str. thermophilus 7.45
c
±0.05 7.56

b
±0.06 7.75

a 
±0.04 7.40

d 
±0.05 0.003 

L. bulgaricus 7.43
c
±0.07 7.50

b
±0.05 7.60

a
±0.04 7.12

d
±0.07 0.002 

Mold & Yeast 4.25
a
±0.04 4.02

b
±0.05 2.90

c
±0.08 2.43

a
±0.07 0.004 

                                21 Days  

Aerobic mesophilic  9.90
a
±0.06 9.75

b
±0.05 9.55

c
±0.07 9.41

d
±0.08 0.004 

Str. thermophilus 7.15
c
±0.07 7.32

c
±0.08 7.50

a
 ±0.09 7.02

c
±0.06 0.003 

L. bulgaricus 7.00
c
±0.06 7.24

b
±0.09 7.43

a
±0.08 6.95

d
±0.07 0.002 

Mold & Yeast 5.60
a
±0.05 5.55

b
±0.08 3.40

c
±0.07 2.90

d
±0.08 0.004 

C= Control sample. L1= Labneh with 1% echnaciae extract. L2= Labneh with 1.5% echnaciae extract. L3= 

Labneh with 2% echnaciae extract. 
a-d

 The different superscript letter have a significant difference in the same 

row. (Duncan’s test P<0.05) 

 

3.7. Sensory evaluation of labneh with echnaciea 

extract during storage  

The sensory characteristics of labneh are the most 

important criteria that determine the acceptability and 

increase consumer demand on this commodity.  

These attributes include appearance, texture & 

texture, flavor and the overall impression of labneh 

produced characteristics. The current phase of the 

study focuses on the evaluation of these features 

using panelists recruited to represent the Product 

Judging Panel. Appearance the first parameter that 

the consumer experience when tasted the products 

and the final score is 10 points. Figure (5a) indicates 

that during the whole storage period (21 days) the 

four treatments of labneh samples got the acceptable 

score significantly (p≤0.05). The corresponding 

scores ranged between 7.02 for labneh with the 

highest concentration from echnaciae extract (0.2 %) 

to (9.02) with control treatment at fresh time samples. 

At the end of the storage period, little change in the 

color from bright while to  just white was observed, 

indicating little change in the color, which was still in 

the acceptable score range. The change in color may 

be due to a loss a little moisture. However, after 14 

till 21 days, L3 sample with got the high score 

significantly (p≤0.05) comparison to other samples.  

In this parameter the whole score is 30 points. The 

Body &Texture of labneh is very important 

parameter that makes the consumer prefer it. Fig (5b) 

indicated that these parameters that the texture of the 

all samples was acceptable significantly (p≤0.05) at 

the fresh and 7 days. The reason may be due to the 

concentration of echnaciea extract in the samples 

with a loss of a little moisture, which leads to an 

increase in the hardness of the texture. 

  

Regarding flavor acceptability, in this parameter the 

whole score is 60 points. Fig. (5c) indicates that 

samples with all echnaciae extract concentrations at 

the zero were acceptable, and in the end of storage 

period with 0.2% echnaciae extract was the 

significantly highest acceptable sample (p≤ 0.05). On 

the other hand, the flavor preference decreased along 

the storage period for all samples. 

Over all, putting the four evaluations (appearance, 

body & texture flavor) all together Fig. (5d) we end 

up with a final conclusion which indicates that all 

samples at zero time got preferred score significantly 

(p≤0.05). On the other hand after storage for 14 days, 

L3 sample maintained the preferred status and the 

lowest value was for control sample. There were 

significant differences (p≤0.05) between all samples 

during the storage period. These results were in 

agreement with [32].  
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Conclusion 

The present study explained the effect of using 

Echinacea extract on shelf life of labneh. Echinacea 

is a good source of antioxidant and antimicrobial 

properties were determined, Treatments with 

Echinacea purpurea L. extract gave the best results 

for improve the shelf life of labneh, and increased 

acceptability of flavor, body and texture of resultant 

labneh compared with control without Echinacea  

purpurea L extract. 

 

Conflicts of interest 

The authors have no conflicts of interest to 

declare. 

 

References 
[1] Burgos, M., Moreno-Fernández, J., Alférez, M., 

Díaz-Castro, J. L., 393 Aliaga, I. (2020). New 

perspectives in fermented dairy products and 394 

their health relevance. J. Func. Food. 72, 10405. 

https://doi. 395 org/10.1016/j.jff..104059.  

[2]Sanlidere, A. H. (2013). Thee effect of treating 

goats milk with transglutamin a seonchemical, 

structural and sensory properties of  Labneh. 

Small Ruminant Research.109: 31-37.  

[3] Paswan, V. K., Rose, H., Singh, C. S., Yamini, S., 

Rathaur. A. (2021). Herbs and Spices Fortified 

Functional Dairy Products. Herbs and  Spices - 

New Processing Technologie. DOI:  

http://dx.doi.org/10.5772/intechopen.98775  

[4] Kizi, M., Mehraliyeva, S., Amirova, M. (2022). 

Echinacea-based juice processing and study of 

its quality indicators. International Journal of  

Innovative Science and Research Technology. 

Volume 7, Issue 8.  

[5] Hassan, R. A., Ali, S., Mohamed, A., Hamed, S. 

(2020). Antioxidant  and antimicrobial activities 

of Echinacea purpurea L. Extracts. J. of  

Agricultural Chemistry and Biotechnology, 

Mansoura Univ., Vol. 11 (10):279-283. DOI: 

10.21608/jacb.2020.123553.   

[6] Salama, H. H., Kholif, A. M. M., Fouad, M. T., 

Gülşah Çalişkan Koç. (2022). Properties of 



 EFFECT OF USING ECHINACEA EXTRACT ON THE SHELF LIFE OF LABNEH 

 

__________________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 67, No.5 (2024)‎ 

 

411 

Novel Ultra-Filtrated Soft Cheese Supplemented 

with Sumac Extract. Egyptian Journal of 

Chemistry. Vol. 65, No. 6 pp. 219 – 231. 

[7] Sabouri, Z., Barzegar, M., Sahari. M. A., Naghdi 

Badi H. (2012). Antioxidant and Antimicrobial 

Potential of Echinacea purpurea Extract and it's 

Effect on Extension of Cake Shelf Life. Journal 

of Medicinal  Plants. 11, No. 43.  

[8] Pellati, F., Benvenuti, S., Magro, L., Melegari, 

M., Soragni, F. (2004). Analysis of Phenolic 

Compounds and Radical Scavenging Activity of  

Echinacea spp. J. Pharm. Biomed. Anal. 35: 289 

–300. 421 DOI:10.1016/S0731-7085(03)00645-

9. 422  

[9] Shiri, M. A., Ghasemnezhad, M., Bakhshi, D., 

Dadi, M. (2011). Changes in Phenolic 

Compounds and Antioxidant Capacity of Fresh- 

cut Table Grape (Vitis Vinifera) Cultivar 

‘Shahaneh’ as Influence by Fruit Preparation 

Methods and Packaging. Australian J. Crop Sci. 

5(12),  1515–1520.  

[10] Bauer, A.W., Kirby, W., Sherris, J., Turck, M. 

(1966). Antibiotic susceptibility testing by a 

standardized single disk method. American  

Journal of Clinical Pathology, 45, 493-496.  

[11]EUCAST. (2015). European Committee on 

antimicrobial susceptibility Testing. http:// mic. 

eucast.org/Eucast2/SearchController/search.jsp?

action=init.   

[12]AOAC (2020). Association of Official Analytical 

Chemists. Official Methods of Analysis  

[13]Abebe, M., Abebe, A., Mekonnen, A. (2017). 

Assessment of antioxidant and antibacterial 

activities of crude extracts of Verbena 

officinalis Linn root or Atuch (Amharic). 

Chemistry International 3: 172–184.   

[14] American Public Health Association (APHA). 

(1976). Standard Methods for the Examination 

of Water and Wastewater. 14th Edition,  

American Public Health Association, 

Washington DC, 1193.  

[15] Food and Drug Administration (FDA). (2002). 

Bacteriological Analytical Manual. 9th Ed., 

AOAC International, Arlington, VA, USA.  

[16] Ryan, M. P., Rea, M. C., Hill, C., Ross, R. P. 

(1996). An application in cheddar cheese 

manufacture for a strain of Lactococcus lactis 

producing a novel broad-spectrum bacteriocin, 

lacticin 3147. Appl. Environ. Microbiol. 62, 

612–619. DOI:10.1128/AEM.62.2.612-

619.1996 448  

[17] EN ISO 13299, 2016. Sensory analysis, 

methodology, general guidance for 

establishing a sensory profile. Edition 2. 

https://www.iso. org/standard/58042. Html. 

[18]Stanisavljevi, I., Stojicevic, S., Velickovic, D., 

Veljkovic, V., Lazic, M.  (2009). Antioxidant 

and Antimicrobial Activities of Echinacea  

(Echinacea purpurea L.) Extracts Obtained by 

Classical and Ultrasound Extraction 

Biotechnology and bioengineering Chinese 

Journal of  chemical Engineering, 17(3) 

478:483. DOI:10.1016/S1004-456 

9541(08)60234-7.  
[19]Brown, P. N., Chan, M., Betz, J. M., Paley, L. 

(2011). Determination of Major Phenolic 

Compounds in Echinacea spp. Raw Materials 

and Finished Products by High-Performance  

Liquid Chromatography with Ultraviolet 

Detection:  Single-Laboratory Validation 

Matrix Extension. Journal of JAOAC  

InternatIonal V ol . 94, no . 5. DOI: 

10.5740/jaoacint.11-142.   

[20] Erenler, R., Ulutas, M., elci, I., Demirtas, I. 

(2015). Chemical Constituents, Quantitative 

Analysis and Antioxidant Activities of 

Echinacea purpurea (L.) Moench and 

Echinacea pallida (Nutt.) Nutt. Journal of 

Food Biochemistry ISSN 1745-4514.  

doi:10.1111/jfbc.12168.  

[21] Cheng, Y.T., HO, C.Y., Jhang, J. J., LU, C. C., 

Yen, G. C. (2014). DJ-1  plays an important 

role in caffeic acid-mediated protection of the  

gastrointestinal mucosa against ketoprofen-

induced oxidative damage.  J. Nutr. Biochem. 

25, 1045–1057.   

[22] He, Y. J., Li, W. L., Liu, B. H., Dong, H., Mou, 

Z. R., Wu,Y. Z.(2014). Identification of 

differential proteins in colorectal cancer 

cells treated  with caffeic acid phenethyl 

ester. World J. Gastroenterol. 20, 11840–

11849. DOI: 10.3748/wjg.v20.i33.11840  

[23]Yang, G., Fu, Y., Malakhova, M., Kurinov, I., 

Zhu, F.,Yao, K., Li, H., Chen, H., Li, W., 

Lim Do, Y. (2014a). Caffeic acid directly 

targets ERK1/2 to attenuate solar UV-

induced skin carcinogenesis. Cancer Prev. 

Res. (Phila.) 7,1056–1066. doi: 

10.1158/1940-6207.CAPR-14- 0141   

[24] Yang, J. W., Jung, W. K., Lee, C. M., Yea, S. S., 

Choi, Y. H., Kim,  G.Y., Lee, D. S., Na, G., 

Park, S.G., Seo, S. k. (2014b). Caffeic acid  

phenethyl ester inhibits the inflammatory 

effects of interleukin-1 beta in human 

corneal fibroblasts.. 36, 371–377. DOI: 

10.3109/ 08923973.2014.953957   

[25] Utsunomiya, H., Ichinosei, M., Ikeda, K., 

Uozaki, M., Morishita, J., Kuwahara, T., 

Koyama, A.H., Yamasaki, H. (2014). 

Inhibition by caffeic acid of the influenza a 

virus multiplication in vitro. Int. J. Mol. 

Med. 34, 1020–1024. https:// doi. org/ 

10.3892/ ijmm.2014.1859  

[26] Fernandes, F. D. P., Menezes, A. P. F., Neves, J. 

C. D., Fonteles, A. A., DA Silva, A.T.A., 

Rodrigues, P. D., DO Carmo, M. R. S., DE 



 A. A. Karam-Allah et.al. 

_____________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 67, No.  5 (2024)‎ 

 

 

412 

Souza, C. M., De Andrade, G. M., 2014. 

Caffeic acid protects mice from memory  

deficits induced by focal cerebral ischemia. 

Behav. Pharmacol. 25,  637–647. doi: 

10.1097/FBP.76.  

[27] Habib, E., Shamsia, S., Awad, S., Hamid, Z. 

(2017). Physicochemical  and Sensory 

Properties of Labneh Fortified with Salvia 

Officinalis. Alexandria science exchange 

journal, vol.38, no.4.  

[28] Zaky, W., Kassem, J., Abbas, H., Mohamed, D. 

(2013). Evaluation of  Salt-Free Labneh Quality 

Prepared Using Dill and Caraway Essential  

Oils. Life Science Journal 10(4).  

[29] El-Shafei, K., Elshaghabee, F. M. F., El-Sayed, 

H. S., Kassem, J. M. (2018). Assessment the 

viability properties of Lactobacillus casei 

strain  using labneh as a carrier. Acta Sci. Pol. 

Technol. Aliment. 2018, 17, 267–276. 

[CrossRef]  

[30] Salem, A., Salama, W., Hassanein, A., El 

Ghandour, H. (2013). Enhancement of 

Nutritional and Biological Values of Labneh 

by  Adding Dry Leaves of Moringa oleifera 

as Innovative Dairy Products. World Applied 

Sciences Journal 22 (11): 1594-1602. DOI: 

10.5829/idosi.wasj.22.11.13024. 511  

[31] Rizzello, C., Coda, R., Macías, R., Pinto, D., 

Marzani, B., Filannino, P., Giuliani, G., 

Paradiso, V., Cagno, R., Gobbetti, M. 

(2013). Lactic acid  fermentation as a tool to 

enhance the functional features of Echinacea  

spp. Microbial Cell Factories. 12:44 DOI: 

10.1186/1475-2859-12-44  

[32] Elahwal, R. I., Sala, E., Abo El kher., Hattem, H. 

E.(2019). Quality and  Shelf Life of Labneh 

as Affected by Using some Essential Oils. J. 

Food  and Dairy Sci., Mansoura Univ., Vol. 

10 (4): 135–139.  DOI: 10.21608/ jfds. 

2019.36189  

 

 

 

 

 


