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Abstract 

Plant extracts have promising results due to their functional and therapeutic properties. This work aims to study 

to study the effect of Thyme extract (TE) as an antioxidant, antimicrobial on properties and quality of white soft 

cheese (WSC). Results indicated that the antioxidant activity (DPPH) of thyme extract was (17.05±0.15) mg 

TE/g, total phenols value was (25.18±0.05) mg GAE/g and total flavonoids value was (17.29±0.47) mg CE/g. 

And after studying the effect of different concentrations of thyme extract (10, 20, 50 mg/ml) as an antimicrobial, 

the results indicated that concentration (50 mg/ml) was most effective for all examined pathogens bacteria 

compared with other concentrations with significant differences (P ≤ 0.05).Bacillus cereus and Pseudomonas 

aeruginosa were more effective than E. coli and S. typhimurium in examined pathogenic bacteria for all 

concentrations. The highest effect of thyme extract on examined fungi strains was for Penicillium verrucosum. 

The highest content of phenolic content was for caffeic acid (1868.19 μg/g) followed by protocatechuic acid 

(1096.49 μg/g). The chemical properties of white soft cheese were determined and results showed that TS and 
protein decreased with increasing concentration of TE with significant differences (P ≤ 0.05) and it increase in all 

treatments during cold storage (30 days). Fat increased with increasing of TE and during storage period. DPPH of 

WSC which increased with significant differences (P < 0.05) with the addition of thyme extract. Aerobic 

mesophilic bacteria and psychrophilic bacteria count decreased significantly with increasing TE ratio. The 

sensory evaluation was acceptable to the arbitrators throughout the storage period; the flavor of cheese 

supplemented with thyme also received the highest score during the storage period. 
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1. Introduction 

Thyme is an annual plant of the Lamiaceae family 

that is grown all over the world for its therapeutic, 

culinary, and cosmetic benefits. This herb's unique 

antispasmodic, antiseptic, expectorant, antioxidant, 

and antibacterial properties [1]. Thyme is an aromatic 

medicinal herb that is becoming increasingly 

important in Europe, North Africa, Asia and 

America. Thyme oil is one of the top ten essential 

oils[2]. In the last few years there has been an 

increase concern about the safety of synthetic food 

additives, including the potential toxicity of synthetic 

compounds used as antimicrobials and antioxidants. 

Therefore, the effort has been concentrated on using 
natural antibacterial and antioxidant chemicals to 

extend the shelf life of food products in the field of 

food processing [3-5]. Consumers are more attracted 

to natural food additives than they are to synthetic 

ones.Thymus vulgaris, a member of the Lamiaceae 

family. Thyme and their extracts had strong and 

successfully antimicrobial properties in cheese 

making with high acceptance with consumers[6-8].  

Mokhtari et al. (2023)[9]studied the antimicrobial 
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activity of thyme extract against four types of 

bacteria (Staphylococcus aureus, Escherichia coli, 

Salmonella typhomorium and Bacillus cereus) using 

the agar well difusion method.[10] studied the 

antibacterial activity of Thyme vulgaris extracts 

(petroleum ether, chloroform, Methanol and Distell 

water) against four common bacteria, including 

Gram-positive Bacillus subtilis and Gram-negative 

Salmonella typhi and the results indicated that use of 

these crude extracts in the management of bacterial 

and fungi diseases. [1] stated that Thymus showed a 

variety of abilities, including antibacterial and 
antioxidant.Thyme (Thymus vulgaris. L) is used for 

flavor in variety of dairy products, including cheese. 

Because of the thymol content, it shows antimicrobial 

characteristics[3].  

 

The dried leaves and flowering tops of 

Thymus vulgaris are used to make Thyme herb 

(Thyme herba), which includes triterpene 

components, flavonoids, tannins, and up to 2.5% 

essential oils.The main phenolic substances found in 

thyme extracts, particularly thymol and carvacrol, 

have greater antioxidant activity than the well-known 

BHT (butylated hydroxytoluene) and tocopherol 

antioxidants[11].One of the most popular dairy 

products is white soft cheese in Egypt and sold in 

large quantities and enjoyed by consumers 

everywhere[12 and 13]. White soft cheese is subject 

to contamination by pathogenic and spoilage bacteria 
because it includes protein, minerals, calcium, and 

vitamins, which reduce the shelf life of dairy 

products [14]. Soft cheese is a perishable product that 

can be infected by pathogenic and spoilage bacteria, 

reducing shelf life, deteriorating cheese quality, and 

posing health concerns to people[15 and 16]. 

Consumers prefer healthier and safer food that is free 

of synthetic preservatives, which are frequently 

regarded as hazardous and carcinogenic 

ingredients[17].  

 

Thyme and its extracts are potent 

antibacterial compounds that have been successfully 

used in cheese manufacture with great customer 

acceptability [6, 7 and 8].The Thymus genus contains 

major medicinal herbs that come highly 

recommended because of the wide range of 
therapeutic characteristics of its essential oils, which 

are typically referred to as Thyme oil.  

 

Thymol and carvacrol, the two primary 

ingredients, are responsible for its characteristics. All 

herbs except fresh thyme have the highest antioxidant 

content.Thyme extract had an antihyperglycemic 

effect on rabbits with hyperglycemia caused by 

alloxan, without changing body weights[18 and 19]. 

Thyme powder and its essential oil greatly reduced 

lipid peroxidation levels, preventing damage to liver 

tissue.  

Treatment with thyme oil and powder helps 

reduce the liver irregularities and histological 

changes linked to obesity [20].In perspective with the 

foregoing, the present investigation was carried out to 

investigate the used of thyme extract in to produce 

functional white soft cheese. Therefore, to investigate 

the antioxidant and antimicrobial properties of thyme 

extract and its impact on improving quality of soft 

cheese to make them useful for industry and response 
to the rising demand for a variety of high-quality 

milk products globally. 

2. MATERIAL AND METHODS 

Fresh cow and buffalo milk obtained from the faculty 

of Agriculture, Tanta University, Rennet was 

obtained from Chr. Hansen’ Lab., Denmark. Thymus 

vulgaris from the Ministry of Agriculture, Egypt. 
Salt: Commercial sodium chloride was obtained from 

El-Nasr Company, Alexandria, Egypt. 

 

2.1. Preparation of thyme extract (TE) 

After adding 350 ml of ethanol (80%) to 50g of dried 

thyme powder in an extraction machine (Soxhelt), the 

extraction process was carried out for 12 hours at 

40°C using a vacuum rotary evaporator. Aqueous 

extract solutions were then made in the same 

manner[21]. 

 

2.2.Manufacture of white soft cheese 

Fresh cow and buffalo milk blend (1:1) with 5% fat 

was pasteurized at 72°C for 15 seconds. The milk 

was mixed with rennet 0.4 %milk (w/v), and then 

incubated at 40 °C until full coagulation, scooped 
into cheese forms lined with cheese cloth, and 

allowed to drain whey then salt added (3 %). 

 

Four treatments of white soft cheese control (C1) 

without additives, (C2, C3 and C4) mixed with 0.5, 

1.0 and 1.5 % thyme extract, respectively. [22] The 

method was followed whenmaking cheese. The 

resulting cheese was packaged in plastic bags at 5 ±2 

°C for 30 days without brine. Three replicates were 

carried out from each treatment. The cheese was 

analyzed at fresh, 10, 20 and 30 days.  

 

2.3.Phenolic acids profile 

Phenolic acids of the Thyme (Thymus vulgaris. L)  

extract were identified according [23]. A Shimadzu 

HPLC system with an LC-10AD pump, SCTL 10A 
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system controller, and SPD 10A photodiode array 

detector is available from Shimadzu Corp. in Kyoto, 

Japan. Before being injected onto a prepacked 

LiChrospher 100RP-18 column (4 x 250 mm, 5 m; 

Merck, Darmstad, Germany), each sample was 

filtered through a 0.45 m nylon membrane. Water 

acetonitrile and acetic acid (88:10:2; v/v/v) made up 

the mobile phase. The flow rate was 1 ml/s.ms, and 

phenolic acid detection was seen at 320 nm. 

 

2.4.Determination of total phenolic content  

The Folin-Ciocalteu test was used to determine the 

total phenolic content of the extract according to[24]. 

The creation of a blue molybdenum tungsten 

compound in this colorimetric test phenolic content, 

which can be determined concerning Gallic acid 

Reagent Folin-Ciocalteu (1:10) was included into the 

extract, the benchmark, 5 minutes of incubation 

before adding 0.115 mg/ml of Na²CO3. Using a 

spectrophotometer (Unicam, Helios Alpha, UK), 

absorbance was measured at 765 nm following a 2-

hour incubation period. The calibration curve appears 

in the concentration range of 50-200 mg/L using 
gallic acid as the standard. Results were given in 

milligrams of gallic acid equivalents per gram of 

extract. 

2.5.Total flavonoids content:  

Flavonoids content of Thymus vulgaris extract were 
determined according to [25]. The extracts were 

dissolved in 80% methanol to produce solutions with 

a final concentration of 6 mg/ml. Each solution (5 ml) 

was combined with 0.3 ml of 5% aqueous NaNO2 

(w/v) and left to stand at room temperature for 5 min 

before being mixed with 0.6 ml of 10% AlCl3 

solution (w/v). 2 ml of 1M NaOH and 2.1 ml of water 

were added to the mixture after 6 minutes. A 

spectrophotometer (Unicam, Helios Alpha, UK) was 

used to measure the absorbance at 510 nm. For each 

100 g of dry material, the results were represented as 

mg quercetin (Q) equivalents. 

 

2.6. Antimicrobial activity of Thymus Vulgaris 

extracts (TE) 
Antimicrobial activity was performed using the 

techniques described by [26]. For antibacterial 

characterization, the examined microorganisms were 

vaccination in Tryptic soy broth tubes, and it was 

storage in inculpated at 37 °C for 4 hr. the turbidity of 

these cultures was adjusted using 0.5 McFarland. On 

the surface of solid agar plates, Cotton swabs were 

taken were used to create a homogenous bacterial 

lawn. To make discs 6mm that were impregnated 
with concentrations of Thyme extract (10, 20 and 50 

mg/mL), by using Whatman filter paper no. 1. The 

impregnated discs were placed on the surface of agar 

plates with streaks. The triplicate plates were inverted 

and incubated for 16 - 18 hr at 35 °C 

 

2.6.1.Antibacterial assay 
Antibacterial assay was done against two gram-

positive pathogenic bacteria (Bacillus cereus 

EMCC1080 and Staphylococcus aureus 

ATCC13565) and three Gram-negative bacteria 

(Escherichia coli O157-H7ATCC51659, Salmonella 

typhi ATCC15566, and Pseudomonas auruginosa 
NRRLB- 272) and Candida albicans as yeast. The 

strains were cultivated on nutrient agar dishes for 24 

hours at a temperature of 37 °C, then stored at a 

temperature of 4 °C until use.The experiment was 

carried out using the disc diffusion technique on 

nutrient agar. 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 with 0.5 Mc-Farland. On the 

surface of solid nutrition agar plates, sterile cotton 

swabs were used to create a homogenous bacterial 

lawn. To manufacture 6mm discs impregnated 

withThymus vulgaris at varied concentrations (10, 20 

and 50 mg/mL), Whatman filter paper no. 1 was 

utilized. On the surface of nutritional agar plates with 

streaks, the impregnated discs were placed. The 

triplicate plates were flipped over and incubated for 

16–18 hours at 35 °C [26]. 

 

2.6.2.Antifungal assay 
The antifungal assay was done against four fungi 

species including Aspergillus flavus NRRL 3357, 

Aspergillus carbonarius, Pencillimverrecosum 

ITEM10027, and Fusarium proliferatum MPVP328. 

They were grown on potato dextrose agar (PDA) 

dishes for 7 days at 28 ᵒC.On Potato Dextrose Agar 

(PDA) media, the disc diffusion technique was used 

to perform the antifungal assay. A loopful of the 

growing, tested fungi was transferred to a test tube 

containing 10 mL of 0.01 % tween 80 solutions to 

create the spore suspension. Using a glass rod, 100 µl 

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 left to sit at 28 

°C for 24-48 hours. Following incubation, the 

inhibitory zones' dimensions, including the disc's 

diameter, were determined. A ruler held on the back 

of the inverted petri plates is used to measure zones 

to the nearest millimeter. The results of three times 

were given an average, and the results were 

expressed as mean ±SD according to [26]. 
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2.7. Determination of 

physicochemicalcharacteristics of white soft 

cheese 
The physicochemical characteristics of white soft 

cheese include TS, protein, fat, ash, pH and titratable 

acidity of the cheese samples was measured 

according to AOAC (2020)[27]. 

 

 

2.8. Radical DPPH scavenging activity 

The extracts capacity to neutralize free radicals was 

assessed using the 2,2-diphenyl-2-picryl hydrazyl 

(DPPH) technique, which was described by [28] with 

some modifications. Briefly, 3.9 mL of a 0.2 mM 

DPPH methanolic solution and 0.1 mL of samples 

(100 g/mL in 80 % methanol) were combined. After 

stirring the reaction mixture, it was left in the dark at 

room temperature for 30 minutes. Using a 

spectrophotometer, the absorbance at 515 nm was 

used to calculate the amount of residual DPPH. 

(Unicam, Helios Alpha,UK). Ascorbic acid was used 

as a control and the following equation was used to 

calculate the percent inhibition of the DPPH radical:  

% Inhibition = ((A control −A sample) / A control) X 

100  

Where: A is the absorbance at 515nm. 

 

2.9.Test microorganisms: 

 

2.9.1.Aerobic mesophilic Count 
The plate count agar medium was determined to 

count the total viable bacteria as recommended by 

[29] Dilutions were produced and then transferred to 
sterile plates. (1 mL per plate approximately). The 

plates were examined for total count (CFU/gram) 

after two days of aerobic incubation at 35 °C. 

2.9.2. Mold and Yeast Count 

Potato dextrose agar was used to test for mould and 

yeast. Dilutions of  samples, then transfer to sterilized 

plates (1 mL per plate approximately). After 3 days at 

30 °C of incubation, the plates were examined for the 

count of yeast and other fungi as (cfu/gram) [30]. 

 

 

2.10. Sensory evaluation of white soft cheese with 

Thymus Vulgaris extract 
Sensory evaluation of white soft cheese was 

evaluated by method described by [31]. Panelists 

judged the white soft cheese samples using the 

following points: appearance (10 points), Body and 

texture (40 points), flavor (50 points), and over all 

acceptability (100).  

 

2.11.Statistical analysis 
The data was evaluated using SPSS 20 for Microsoft 

Windows[32]. The statistical data was evaluated by 

Duncan’s multiple-range test at level of significant  

(P < (0.05). 

 

 

3. RESULT AND DISSECTION 

 
 

3.1. Phytochemical properties of thyme extract 

(TE) 
     Table (1) showed phytochemical properties of 

thyme extract include antioxidant activity (DPPH), 

total phenol and total flavonoids. Results indicated 

that antioxidant activity (DPPH) of thyme extract was 

(17.05±0.15) mg TE/g, total phenols value was 

(25.18±0.05) mg GAE/g and total flavonoids value 

was (17.29±0.47) mg CE/g. These results were in 

agreement with [33]. 

Table (1) Phytochemical properties of thyme 

extract  

Antioxidant 

activity DPPH 

(mg TE/g) 

Total phenol 

(mg GAE/g) 

Total 

Flavonoids  

(mg CE/g) 

17.05±0.15 25.18±0.05 17.29±0.47 

TE = Trolox Equivalent. GAE=Gallic acid 

equivalent.CE= Catechin equivalent 

 

3.2.Antimicrobial activity of Thymus vulgaris L. 

extract 
Table (2) shows the antimicrobial effect of Thymus 

vulgaris L. extract against gram-positive bacteria 

(Bacillus cereus and Staphylococcus aureus) and 

gram-negative bacteria (Escherichia coli, Salmonella 

typhi and Pseudomonas aeruginos), fungi 

(Aspergillus flavus, Aspergillus 

carbonarius,Fusariumproliferatum and Penicillium 

verrucosum) and yeast (Candida albicans). The 

effect of different concentrations of Thyme vulgaris 

extract (10, 20 and 50 mg/mL) was studied as an 

antimicrobial against gram-positive bacteria, gram-

negative bacteria, fungi and yeast. The results 

indicated that concentration (50 mg/mL) was most 

effective for all examined pathogens bacteria and the 

value was the highest compared with other 
concentrations with significant differences (P ≤ 0.05). 

The antimicrobial effect of Thymus vulgaris L. 

extract was due to the presence of hydroxyl groups (-

OH-), which form hydrogen bonds between hydroxyl 

groups in these compounds and thymol, flavonoids, 

tannins, and some phenolic compounds, alcohol 

extract has an inhibitory effect on many bacteria 
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groups. These results were in agreement with [34] 

who studied the antibacterial effect of thyme against 

Escherichia coli and Staphylococcus aureus. Results 

indicated that Bacillus cereus and Pseudomonas 

aeruginosa were more effective than E. coli and S. 

typhimurium inexamined pathogenic bacteria for all 

concentrations. These results were in agreement with 

[9] who found that E. coli and S. typhimurium were 

less sensitive to the inhibitory action of the thyme 

extract. The highest effect of thyme extract on 

examined fungi strains was for Penicillium 

verrucosum. 

 

 

 

Table (2) Antimicrobial activity of Thymus vulgarisL. extract 

Type of pathogenic 

microbes 
Tested organisms 

Inhibition zone in mm developed by different 

concentration of Thyme vulgaris extract(Mean ± SD) 

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

Gram-positive 

bacteria 

Bacillus cereus 9.67c± 0.58 10.67b± 0.58 12.67a± 0.58 

Staphylococcus aureus 8.00c± 0.00 9.00b± 1.00 10.67a± 0.58 

 

Gram-negative 

bacteria 

Escherichia coli 8.67c± 0.58 9.33b± 0.58 10.67a± 0.58 

Salmonella typhi 9.33c± 0.58 10.00b± 0.00 11.00a± 1.0 

Pseudomonas aeruginosa 9.33c± 0.58 10.33b± 0.58 12.33a± 0.58 

 

Fungi 

Aspergillus flavus 9.67c± 0.58 10.67b± 1.15 12.00a± 1.00 

Aspergillus carbonarius 9.33c± 0.58 10.67b± 0.58 12.30a± 0.58 

Fusariumproliferatum 9.33c± 0.58 11.67b± 0.58 12.30a± 0.58 

Penicillium verrucosum 9.67c ± 0.58 11.67b± 0.58 12.70a ± 0.58 

Yeast Candida albicans 10.33c± 0.58 11.33b± 0.58 12.67a± 0.58 

 
a-c The different superscript letter have a significant difference in the same raw. (Duncan’s test P<0.05) 

 

3.3. Phenolic compounds of Thyme vulgaris 

L.Extractby HPLC 
Table (3) shows phenolic content of Thyme vulgaris 

L. extract by HPLC. The highest content of phenolic 

content was for caffeic acid (1868.19μg/g) followed 

by protocatechuic acid (1096.49μg/g).[20] resulted 

that thyme powder contains phenolic components 

such as gallic acid, 4-amino benzoic acid, 

protocatchuic acid, chlorogenic acid, catechol, 

vanillic acid, p-coumaric acid, isoferulic acid, 

coumaric acid, 3, 4, 5 methoxycinammic acid, 

coumarin, and cinammic acid in concentrations 
ranging from 10 to 100 ppm. In general, the 

phenolic content of different thyme herbs varies 

depending on the environment in which they 

grow.[35-38] reported pyrogallol, caffeic acid, ferulic 

acid, and benzoic acid were among the typical thyme 

components. 

 

 

3.4. Chemical composition of white soft cheese 

with Thyme vulgariseextract during cold storage 
     Results in Table (4) showed the effect of thyme 

extract (TE) on white soft cheese with different 

treatments C1 (Control), C2 (0.5% TE), C3 (1% TE) 

and C4 (1.5% TE) on the chemical composition of 

cheese samples (TS, protein, fat and ash) during cold 

storage period for 30 days. It was observed that TS 

decreased with increasing of TE with significant 

differencescompared to the control sample. This 

could be attributed to the antibacterial action of TE 

on acid formation in cheese, which is connected to 
whey expulsion during storage[39 - 41]. TS content 

of cheese from all treatments gradually increased 

during storage period (30 days). This may be due to 

loss of moisture during storage period (30 days). 

Also, results showed that protein (%) of 

cheesesamples decreased with increasing of TE ratios 

and increased gradually during 30 days of storage 

period.  
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Table (3)Phenolic compounds of Thyme vulgaris L.Extractby HPLC 

Compound Result 

(concentration μg/g) 

Protocatechuic acid 1096.49 

p-hydroxybenzoic acid 48.58 

Catechin 69.52 

Chlorogenic acid 14.06 

Caffeic acid 1868.19 

Syringic acid 196.75 

Vanillic acid 10.60 

Ferulic acid 629.91 

Sinapic acid 36.40 

p-coumaric acid 10.39 

Rutin 115.91 

rosmarinic acid 1141.15 

apegnin-7-glycoside 233.55 

Cinnamic acid 15.07 

Quercetin 34.69 

Kaempferol 7.79 

Chrysin 10.34 

Gallic acid ND 

ND= Not detected 

  

 

 

 

Fat content increased with increasing of TE ratio. 

Fresh C4 treatment had the highest value of fat 

content (25.03%) and fresh C1 control treatment had 

the lowest fat value (24.70%). 

 

 Fat content increased during storage period for all 

treatments. These results were in agreement with [42] 
who studied effect of  

 

 

 

 

moringa leaves extract on white soft cheese. Ash 

content decreased with increasing TE ratios and 

increased during storage period for all treatments and 

there were no significant differences between 

treatments during storage period (30 days).  

 

These results were in agreement with [43] who 
studied white soft cheese with natural cold pressed 

oils. 
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Table (4). Chemical composition of white soft cheese with thyme extract during cold storage. 

Composition 

(%) 

 Treatments  

C1 C2 C3 C4 SE 

0 time  

TS 44.85a ±0.44 44.67b±0.36 44.55c±0.30 44.49d±0.22 0.08 

Protein 16.95a±0.01 16.77b±0.01 16.58c±0.01 16.39d±0.01 0.07 

Fat 24.70d±0.05 24.81c±0.05 24.92b±0.04 25.03a±0.05 0.05 

Ash 2.15a±0.05 2.13b±0.01 2.07c±0.01 2.01d ±0.05 0.06 

10 Days  

TS 44.98a±0.51 44.79b±0.37 44.70c±0.30 44.66d±0.01 0.04 

Protein 16.99a±0.18 16.81b±0.17 16.67c±0.16 16.44d±0.05 0.07 

Fat 24.72d±0.05 24.83c±0.05 25.12b±0.04 25.33a±0.05 0.08 

Ash 2.16a±0.05 2.14a±0.05 2.12a ±0.01 2.11a ±0.05 0.05 

20 Days  

TS 45.13a±0.01 44.89b±0.05 44.81c±0.01 44.78d±0.04 0.05 

Protein 17.04a±0.05 16.86b±0.05 16.72c±0.06 16.59d±0.05 0.03 

Fat 24.75d±0.05 24.86c±0.06 25.25b±0.05 25.45a±0.05 0.07 

Ash 2.17a±0.05 2.15a±0.05 2.13a±0.01 2.12a±0.05 0.05 

30 Days  

TS 45.25a ±0.05 45.04b±0.04 44.98c±0.05 44.94d±0.03 0.07 

Protein 17.10a±0.11 16.97b ±0.02 16.84c ±0.02 16.71d±0.03 0.08 

Fat 24.79d±0.05 24.98c±0.05 25.32b±0.04 25.54a±0.04 0.05 

Ash 2.18a ±0.05 2.16a±0.05 2.15a ±0.01 2.14a ±0.01 0.04 
C1= Control. C2= White soft cheese with 0.5% thyme extract. C3= White soft cheese with 1% thyme extract. C4= White soft 

cheese with 1.5% thyme extract.  
a-d The different superscript letter have a significant difference in the same row. (Duncan’s test P≤0.05) 

 

 

3.5. Effect of thyme extract on titratable acidity 

and pH of white soft cheese during cold storage 
Fig.1 showed titratable acidity values which 

increased significantly until the end of the storage 

period (P ≤ 0.05). The cheese samples with TE had  

lower titratable acidity than the control cheese 

samples (P ≤ 0.05). This may be due to the effect of 

TE concentration on the activities of total bacteria 

[44]. This could be attributed to the antibacterial 

action of TE on acid formation in cheese

 

Fig.1 Acidity percentage of white soft treated with different concentration of thyme extract during storage.  

C1= Control. C2= White soft cheese with 0.5% thyme extract. C3= White soft cheese with 1% thyme extract. 

C4= White soft cheese with 1.5% thyme extract. 
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Fig.2 showed pH values and indicated that the fresh 

control cheese had lowest pH value, while the fresh 

C4 treatment had the highest value. The pH values of 

all cheeses reduced during a period of storage; since 

some lactose converted to lactic acid during storage, 

it is possible that a decrease in pH values and 

increase in acidity over the storage period[45]. These 

results were in agreement with [46] who studied the 

effect of potatoes peels on white soft cheese during 

storage period. 

 

Fig.2. pH values of white soft treated with differentconcentration of thyme extract during storage.  

C1= Control without thyme extract. C2, C3 and C4= White soft cheese with 0.5, 1, 1.5 % thyme extract 

respectively. 

 

 

 

 

 

3.6. DPPH content of white soft cheese with TE 

during cold storage 
 

 

 

Fig.3 shows the DPPH content of white soft cheese 

samples C1 (Control), C2 (0.5 % thyme extract), C3 (1 

% thyme extract) and C4 (1.5 % thyme extract). 
 

 

 

 Fig. 3 showed the DPPH of white soft cheese which 

increased significantly (P ≤ 0.05) with the addition of 

thyme extract (TE) compared to the control (white 

soft cheese prepared without TE). The DPPH value 

was lowest in the fresh control sample (0.21 mg TE/g 

cheese) in comparison to white soft cheese samples 

made with different TE concentrations.  

 

 

 

Fresh C4 sample prepared with 1.5 % TE had the 

highest DPPH value (0.71 mg TE/g cheese). DPPH 

values decreased during the storage period (30 days) 

for all treatments.  

 

 
 

 

Similar results were in agreement with [47] who 

resulted increasing of phenol content of white soft 

cheese with an increase in thyme. 
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Fig. 3.  DPPH of white soft treated with different concentration of thyme extract during storage.  

C1= Control without thyme extract. C2, C3 and C4= White soft cheese with 0.5, 1, 1.5 % thyme extract 

respectively. 

 

 

 

3.7.Effect of thyme extract (TE) concentration (%) 

on microbiological properties of white soft cheese 

during cold storage. 
 

Table (5) shows themicrobiological (Aerobic 

mesophilic, Psychrophilic, Mold & Yeast) effect of 

TE on white soft cheese. Aerobic mesophilic bacteria 

and psychrophilic bacteria count decreased 

significantly with increasing TE ratio and this is may 

be due to the antimicrobial effect of TE. 

 

 

Table (5): Effect of thyme extract concentration(%) on microbiological quality of white soft cheese (log 

CFU/g) during cold storage. 

Composition (%) Treatments SE 

C1 C2 C3 C4  

0 Time 

Aerobicmesophilic  4.50a±0.09 4.41b±0.18 4.37c±0.08 4.19d±0.32  0.005 

Psychrophilic 2.75a±0.04 2.69b ±0.05 2.64c±0.06 2.58d±0.04 0.006 

Mold & Yeast ND ND ND ND  

10 Days  

Aerobic mesophilic  5.02a±0.08 4.91b±0.04 4.82c±0.05 4.72d±0.04  0.007 

Psychrophilic 3.06a±0.02 2.99b±0.03 2.93c±0.04 2.87d±0.06 0.008 

Mold & Yeast ND ND ND ND  

20 Days  

Aerobic mesophilic  6.11a±0.08 5.98b±0.05 5.86c±0.04 5.75d±0.07 0.009 

Psychrophilic 3.40a±0.04 3.33b±0.07 3.26c±0.06 3.20d±0.06 0.007 

Mold & Yeast 2.61a±0.05 2.55b±0.05 2.51c±0.07 2.46d±0.04 0.008 

30 Days  

Aerobic mesophilic  5.71a±0.05 5.59b±0.04 5.47c±0.06 5.37d±0.05 0.006 

Psychrophilic 3.77a±0.06 3.69b±0.05 3.62c±0.04 3.55d±0.04 0.004 

Mold & Yeast 3.04a±0.05 2.97b±0.03 2.91c±0.06 2.86d±0.05 0.005 

 
C1= Control without thyme extract. C2, C3 and C4= White soft cheese with 0.5, 1, 1.5 % thyme extract 

respectively. a-d The different superscript letter have a significant difference in the same row.  

(Duncan’s test P<0.05). ND= not detected. 

0.00

0.20

0.40

0.60

0.80

DPPH

0 10 20 30

Storage period (Days)

D
P

P
H

 V
al

u
e

C1 C2 C3 C4



A. A.  Karam-Allahs et.al. 

__________________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 67, No. 8 (2024) 

 

 

618 

 

 

 The highest value of aerobic mesophilic bacteria was 

for fresh control treatment (4.50 log CFU/g) and 

decreased to (4.19 log CFU/g) for fresh C4 treatment. 

The count of psychrophilic bacteria was (2.75 log 

CFU/g) for fresh control treatment and decreased to 

(2.58 log CFU/g) for fresh C4 treatment.  

 

Aerobic mesophilic bacteria increased with 

significant differences during the storage period (30 

days). The count of aerobic mesophilic bacteria was 

(5.71 log CFU/g) for control treatment at the end of 

the storage period and decreased to (5.37 log CFU/g) 

for C4 treatment at the end of the storage period (30 
days). These results were in agreement with [48] who 

studied the effect of thyme, paprika, cumin and 

turmeric on tallaga - like cheese during storage 

period. 

Mold and yeast were not found at first 10 days for all 

treatments and this is may be due to sanitary 

conditions for cheese making then appeared on the 20 

days and the count increased to 30 days. It may be 

due to lower pH values that may support the growth 

of yeast and molds. These results were in agreement 

with [46]who studied the effect of natural 

antioxidants on white soft cheese. 

 

 

3.8. Sensory evaluation of white soft cheese with 

TE during cold storage 
Table (6) shows sensory evaluation (Appearance, 

Body & Texture, flavor and over all acceptability) of 
white soft cheese with TE during cold storage.  

 

 

 

 

 

 

 

 

 

 

 

Table (6): Effect of thyme extract concentration (%) on sensory evaluation of white soft cheese during cold 

storage
 

 

 

C1= Control without thyme extract. C2, C3 and C4= White soft cheese with 0.5, 1, 1.5 % thyme extract 
respectively. a-d The different superscript letter have a significant difference in the same row. 

(Duncan’s test P ≤ 0.05). 

Parameter Treatments  

C1 C2 C3 C4 SE 

 0 Time    

Appearance (10)  7.13a 6.93b 6.16c 6.03d 0.06 

Body & Texture (40) 33.13a 32.98b 31.52c 30.52d 0.04 

Flavor (50)  42.73d 42.94c 43.57a 43.06b 0.09 

Over all acceptability (100) 82.99a 82.85b 81.25c 79.61d 0.08 

 10 Days    

Appearance (10)  7.27a 7.58b 7.02c 6.97d 0.04 

Body & Texture (40) 34.48a 33.75b 32.67c 31.65d 0.03 

Flavor (50)  44.21d 44.32c 44.94a 44.62b 0.07 

Over all acceptability (100) 85.96a 85.65b 84.63c 83.24d 0.09 

20 Days    

Appearance (10) 7.51d 7.68c 8.08b 8.49a 0.08 

Body & Texture (40) 34.97d 35.83c 36.17b 36.87a 0.05 

Flavor (50) 45.02d 45.94c 46.14b 46.24a 0.06 

Over all acceptability (100) 87.50d 89.45c 90.39b 91.60a 0.07 

 30 Days    

Appearance (10)  7.81d 7.98c 8.81b 9.04a 0.05 

Body & Texture (40) 37.16d 37.95c 38.25b 38.71a 0.06 

Flavor (50) 48.01d 48.29c 48.47b 48.92a 0.04 

Over all acceptability (100) 92.98d 94.22c 95.53b 96.67a 0.05 
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For appearance, results indicated that the control 

sample had the highest score during first ten days, 

while treatments with TE improved appearance 

during 20 and 30 days.Values of appearance 

increased during the storage period for all treatments. 

It may be due to forming flavor components. For 

Body & Texture, the control treatment had the 

highest values for fresh samples and during first days 

from storage period (30 days) then treatments with 

TE improved body and texture for white soft 

cheese.It may be due to antioxidant and antimicrobial 
properties of TE.These results were in agreement 

with [42] who studies the effect of natural food 

additives on white soft cheese.For flavor TE 

enhanced flavor of white cheese. The value of flavor 

for C3 treatment was the highest during first 10 days, 

while after that treatment C4 value was the highest in 

flavor.Over all acceptability value of control 

treatment was the highest for first 10 days then 

treatments with TE improved over all acceptability. 

C4 treatment with 1.5% TE had the highest value of 

overall acceptability after 30 days. These results were 

in agreement with [43] who studied the effect of 

natural food additives on white soft cheese. 

4. Conclusions 

It is deduced from the present study that thyme 
extracts with deferent concentrations had the 

antioxidant and antimicrobial good properties. And 

when added at a concentration of 1.5 % it gives best 

properties antioxidant and antimicrobial properties 

with good flavor to white soft cheese compared with 

other different concentrations from thyme extract. 

Further work is in progress to create to possibly use 

thyme extract for the production of other types of 

cheeses to work to produce functional white soft 

cheese with medical properties. Therefore it is 

recommended to use Thyme extract as a natural herb 

for production of healthy white soft cheese. 
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