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ABSTRACT  

 
The aim of this study was to prepare soft cheese with high antioxidant activity. Ultrafiltred soft cheese was 

prepared from UF milk retentate (1.5% fat), supplemented with 1-5% thyme extract and cold stored for 30 days. 
Total Phenolic content and the antioxidant activity by using DPPH and FRAP methods were determined in the 
retentate after some technological processes applied in soft cheese manufacture such as heating, salting and 
renneting to monitor the effect of these processes on the antioxidant activity. Also, the chemical composition 
and sensory properties of cheese were evaluated. Fortification of retentate with thyme extract increased its 
content of phenolic compounds. Heating increased the TPC and antioxidant activity. Addition of 3% NaCl 
reduced slightly the TPC, RSA and FRAP values of heated retentate but still higher than values for unheated 
retentates. Moreover, UF- soft cheese fortified with 1% thyme extract retained more TPC and antioxidant 
activity. Increasing the concentration of thyme extract up to 5% gave cheese of  more acceptable flavor, body 
and texture and antioxidant activity until 30 days. Furthermore, the rate of decrease in TPC , RSA% and FRAP 
values in cheese samples with thyme extract after 30 days of storage were less than control cheese. In general it 
can be concluded that thyme extract could be added in UF- soft cheese manufacture for producing highly 
acceptable and healthier cheese. 
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Introduction  
 

The focus of nutrition research has shift towards specific natural food ingredients contributing to nutrition 
and health (Barbara et al., 2008). Functional foods do more than meet our minimum daily requirements of 
nutrients; they also can play a role in reducing risk of disease and promoting good health.  Otherwise, the notion 
of functionally is to day the main driving force behind the development of new products. On the other hand, 
there is a need for adapting regulations and guidelines for the production and marketing of new type of soft 
cheese which will play a major role in the foreseeable future.  

Spices are used for oil aromatization either for oil enrichment or expanding the commercial advantages as 
they contain different amounts of phenolic compounds (Jayasingne et al., 2003; Kruma et al., 2008). 

Herbs were the basis for nearly all medicinal therapy until synthetic drugs. Today herbs have been used for 
a large range of purposes and are still found in 40% of prescription drugs (Zheng & Wang, 2001). 

Thyme extract has various functions and medical uses. It is an antimicrobial, antifungal and has an 
antioxidant effects. Thus regular use of this herb improves the health and longevity of individual body cells and 
moreover the products fortified with it. Thyme herb contains many phenolic compounds and flavonoids such as 
glucuronide of apigenin, luteolin, eriodyctiol, luteolin glycosids, rosmarinic acid, quercitine (Al-Amier et al., 
2001 & Gramza-Michalowska et al., 2008). Moreover, recent advances in nutrition science have highlighted the 
contribution of UF soft cheese to nutrition and health, owing to inclusion of whey proteins into the cheese 
matrix , they act as a cysteine delivery system to inhibit the tumor growth and to improve the immune system in 
general (Sukkar & Bounous, 2004; Kamau & Lu, 2011). Also, in recently there have been a large increase in the 
demand for reduced fat products, resulting in numerous industries choosing to produce sorts of cheese with low 
reduced fat content (Koca & Metin, 2004). The main objectives of this research were to evaluate the total 
phenolic compounds and antioxidant activity (using DPPH radical and rap assay) of low fat retentate 
supplemented with thyme extract and follow them, throughout the steps of preparation the UF- soft cheese. 
Evaluation of antioxidant activity in the resultant cheese in fresh and during cold storage for 30 days for 
providing a more consumer acceptable with multiple health benefits. 

 
 



2336 
J. Appl. Sci. Res., 8(4): 2335-2341, 2012 

 

Materials And Methods  
 

Materials: 
 
Buffalo's skim milk retentate was obtained from Dairy Industry Units, Animal Production Research 

Institute, Ministry of agriculture, Giza, Egypt. The obtained retentate contained: 21.9% total solids1.5% fat, 
15.4% protein, 3.7% lactose, 317.5 mg/100ml calcium, 0.16% acidity and pH 6.8. Thyme herb was obtained 
from local market. Commercial rennet powder: Valirren 150-microbial cheese rennet was obtained from 
valley Research, Inc., USA. (1:150000Mcu/gr). 

 
Determination Total Phenolic Contents (TPC): 

 
Total phenolic compounds were determined According to (Zheng & Wang, 2001) by using Folin-Ciocalteu 

reagent and the TPC was calculated by a standard curve prepared with Gallic acid and expressed as milligrams 
of Gallic acid equivalents GAE/100gm 

 
Determination Radical Scavenging Activity (RSA %) assay: 

 
Free radical scavenging activity (RSA) of the samples was measured using the method of (Brand-Williams 

et al., 1995).  
 

Determination the Ferric Reducing Antioxidant Power (FRAP) assay: 
 
Antioxidant activity was measured using the ferric antioxidant power (FRAP) assay of (Benzie & Strain, 

1996). 
 

Chemical Composition: 
 
Cheese samples were analyzed for its total solids and titertable acidity (AOAC, 2000), total nitrogen and 

soluble nitrogen using micro-kjeldahl method (International Dairy Federation IDF, 2000), lactose (Barentt & 
Abdel-Tawab, 1957).  While pH was determined using (Knic Digital pH meter 646).  

 
Determination the Ferric Reducing Antioxidant Power (FRAP) assay: 

 
Antioxidant activity was measured using the ferric antioxidant power (FRAP) assay of (Benzie & Strain, 

1996). 
 

Sensory Evaluation: 
 
Ten trained panelists from the staff members of the Dairy Science Department, National Research Center, 

Egypt used a quality rating score card for evaluation of flavor (30 points) and body and texture (60 points) and 
appearance (10 points) (Bodyfelt et al., 1988).  

 
Statistical Analysis: 

 
All data are presented as the mean ± SD. One-ways analysis of variance (ANOVA) using PC-STAT 

(P<0.05) was the level of significance (PC-STAT, 1985). 
 

Preparation of Thyme Extract: 
 
The ground sample (10g) was infused in 100ml hot water then stirred for 2h/37ºC and allowed to stand in 

the refrigerator overnight. Then it was filtered through a four-layer of cloth cheese. The extract stored in dark 
bottles at -3°C less than one week  Thyme extract (pH6.1, 9.85 Total solid% , Calcium 156 mg /100ml, TPC 
940 mg Gallic acid/100gm, 86 RSA%, 87 FRAP mmol/l). 

 
Manufacturing of Cheese Supplemented with Thyme Extract: 

 
Retentate 1.5% milk fat was supplemented with thyme extract concentration of 0, 1,2,3,4 and 5% and well 

mixed with a blender. All the treatments were heated at 65 ºC for 30 min and immediately cooled to 45 ºC. 
Calcium chloride and sodium chloride were added concentration of 0.02% and 3% respectively with stirring 
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until completely dissolved then renneted concentration 3grm/100L milk at 37ºC with stirring for 1 min, 
dispensed into plastic containers and kept at 37ºC±2ºC until a proper coagulum was formed after about one hour 
and then transferred to the refrigerator at 6ºC±2ºC until 30 days. Supplemented retentates and the resultant 
cheeses were evaluated for their antioxidant activity, major cheese components and sensory scoring as 
mentioned for cheese supplemented with parsley or green pepper. 

 
Results And Discussion 

 
1. Effect of Some Technological Aspects on the Antioxidant Activity of the Retentate Supplemented with Thyme 
Extract: 
 
a. Total Phenolic Content (TPC): 

 
Table (1) Revealed that supplementing retentate with thyme extract greatly increased TPC of the mixture as 

a result of the content of phenolic compound in thyme extract. As it was obvious that adding 1% thyme extract 
highly increased the TPC of the mixture by 130.4%, then this rate concentration gradually increased to reach 
207.8% by adding 5% thyme extract. The main phenolic compounds responsible for thyme antioxidant 
properties are glycuroinds of apigenin, luteolin, eriodyctiol, luteolin glycosides, rosmarinic acid, quercitine 
(Justesen & Knuthsen, 2001; Kruma et al., 2008; Gramza-Michalowska et al., 2008).  

There was a noticeable increase in TPC content of the supplemented retentate after heating, this finding was 
confirmed by (Stewart et al., 2000; Turkmen et al., 2005).  

Charlton et al., (2002) showed that the interaction between phenolic compound and peptides was dominated 
by stacking of phenolic ring onto planar hydrophobic surfaces of the peptides and the affinities weaken with 
heat treatments. Consequently the TPC was increased after heating. 

 Adding 3% NaCl to the heated retentates slightly decreased the phenolic content of all the samples, but it 
was still higher than the corresponding values before heat treatment as shown in Table (1). Guyomarc’h, (2006) 
pointed that salting induces solublization of ca ++ causes an increase in the surface charge, voluminosity (Having 
great volume) and hydration of casein micelles, this make some of phenolic compound interact with water 
through out hydrogen bonds, this reduces the value of TPC and consequently RSA%. 

 After renneting the previous mixtures the phenolic content decreased but the values were more than the 
corresponding values of the unheated samples of both treatments as shown in Table (1).  

  
b. Radical Scavenging Activity (RSA):  

 
Results in Table (2) showed that RSA values increased by increasing thyme extract concentration. Gramza-

Michalowska et al., (2008); Lagouri & Nisteropoulou, (2009) reported that thyme extract had significant DPPH• 
radicals scavenging activity because thyme contains a variety of flavonoids and phenolic acids which had 
antioxidant activity. Regarding to the effect of heat treatment, it was noticed that heating all the supplemented 
samples increased its RSA. Salting with 3% NaCl slightly reduced its radical scavenging activity but still higher 
than before heating for all treatments. Also renneting decreased radical scavenging activity of all treatments, but 
also this activity was higher than control samples (without thyme extract). 
 
c. Ferric Reducing Antioxidant Power (FRAP): 

 
Results illustrated in Table (3) showed that supplementing retentate with thyme extract greatly increased 

FRAP values because of the high FRAP values of  thyme extract as reported by (Li et al., 2006; Gramza-
Michalowska et al., 2008). 

Heating retentate (without and with thyme extract) increased FRAP values for all treatments, this may be 
ascribed to some reductants compounds as a result of the heat treatment, which had high reducing antioxidant 
power. Adding 3% NaCl to the previously heated samples slightly decreased the ability to reduce ferric-TPTZ 
complex, but the FRAP values of the salted samples were still more than the corresponding values of their 
controls. Renneting also decreased FRAP of the retentates supplemented either with thyme extract.  

 
2. Antioxidant Activity, Chemical Composition and Organoleptic Properties of Low Fat UF-Soft Cheese 
Supplemented with Thyme Extract During Storage.: 
 
a. Antioxidant Activity of the Resultant Cheese During Storage:  
 
1. Total Phenolic Content (TPC): 
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Table (4) showed highly increase in TPC in cheese samples supplemented with thyme extract and was 
proportional to the control cheese. Many due to the transformation of phenolic compound which highly unstable 
compounds and undergo numerous enzymatic and chemical reactions during food storage (Cheynier, 2005; 
Poncet-Legrand et al., 2005; Es-Safi et al., 2007). During storage, the TPC gradually decreased for all treated 
samples, with relatively higher rate in control cheese. 
 
2. Radical Scavenging Activity (RSA): 

 
The Results of these study revealed that, supplementing retentate with thyme extract increased the RSA of 

UF-soft cheese by increasing the concentration thyme extract added as elucidated in Table (5). Along the 
storage period RSA% decreased for all cheese samples, but still the supplemented samples possessed RSA 
values higher than the control cheese (unsupplemented). 
 
3. Ferric Reducing Antioxidant Power (FRAP):  

 
Table (6) showed that supplementing the retentates with thyme extract proportionally increased the FRAP 

values of the resultant cheese by increasing the concentration of thyme extract added. Moreover, it was 
noteworthy that the reducing power of control cheese samples (without thyme extract) was more affected by 
storage rather than supplemented cheese samples The FRAP values decreased as the storage period proceeded 
for all cheese samples with markedly higher rate in the unsupplemented samples (control). 

 
b. Chemical Composition of the Resultant Cheese During Storage: 

  
The obtained results indicate that cheese acidity was not greatly affected, while there was increase in acidity 

values of cheese with increasing the concentration of added extract. Then the cheese acidity greatly increased as 
the storage time prolonged. It was also noticed that after 30 days of storage there were slight differences 
between the acid values of the control and the supplemented cheeses (Table 7). The cheese acidity was affected 
with the storage period more than with adding thyme extract. 

Regarding to the Fat/DM% content of cheese presented in Table (8) it could be concluded that 
supplementing the retentate with thyme extract caused a slight decrease because of the low fat content of the 
added extract, whereas, there was a considerable decrease in the recovery of fat/DM during the cold storage 
especially at the end of storage period. 

The soluble nitrogen content and soluble nitrogen to the total nitrogen ratio of supplemented cheese with 
thyme extract had slightly decreased with increasing the concentration of added extract. Furthermore, as the 
storage period progressed the SN/TN% markedly increased as a result of the proteolytic activity of the residual 
microbial rennet in cheese curd and the proteinases enzymes in milk Table(9). 

Lactose content of the resultant UF-soft cheese supplemented with thyme extract is shown in Table (10). It 
was evident that lactose content slightly decreased with the higher levels extract, while during the storage the 
lactose content markedly decreased for all cheese samples, this may be caused by the more hydrolysis of lactose 
with increasing the moisture content of cheese samples .  
 
c. Sensory evaluation of the supplemented cheese during storage: 

 
Table (11) showed that cheese appearance had lower scores, especially in the samples treated with the 

higher levels of thyme extract, than the control cheese (without extract). As storage time prolonged cheese 
appearance decreased for all samples.  

Regarding flavor scores, the thyme cheese obtained higher scores with the various levels and along the 
storage time. However, the flavor of all cheese samples slightly decreased as the storage time prolonged. 

 
Table 1: Total phenolic content (equivalent mg Gallic acid/100 gm) of retentates supplemented with thyme extract. 

Conc. of extract Before  
heat treatment 

After  
heat treatment 

After salting After renneting 

0 204d 247c 225d 218d 
1% 470c 518b 490c 482c 
2% 511b 557b 538b 530b 
3% 545b 588b 570b 563b 
4% 589b 632a 615a 606a 
5% 628a 677a 660a 650a 

Means with different small letters in column are significant different at (p≤ 0.05) 
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Table 2: RSA% of retentates supplemented with thyme extract. 
Conc. of extract Before  

heat treatment 
After  
heat treatment 

After salting After renneting 

0 33.10d 40.50c 38.30d 36.05d 
1% 45.01c 50.00c 48.00c 46.00c 
2% 50.05b 55.32b 53.00b 50.00b 
3% 54.11b 59.00b 57.18b 54.00b 
4% 60.00a 64.22ab 62.50a 60.30a 
5% 63.00a 68.00a 66.06a 64.28a 

Means with different small letters in column are significant different at (p≤ 0.05) 
 
Table 3: FRAP (mmol FeSo4/l) of retentates supplemented with thyme extract. 

Conc. of extract Before  
heat treatment 

After  
heat treatment 

After salting After renneting 

0 21e 27d 24e 22e 
1% 36d 44c 40d 38d 
2% 45c 52b 49d 47c 
3% 51b 58b 55c 52b 
4% 59b 65b 62b 60a 
5% 67a 72a 70a 68a 

Means with different small letters in column are significant different at (p≤ 0.05) 
 
Table 4: Total phenolic content (equivalent mg Gallic acid/100gm) of low fat UF-soft cheese with thyme extract during storage at 6±2°C. 

Conc. of extract Storage period 
Fresh 7 days 15 days 30days 

0 218d 200d 180d 162d 
1% 482c 470c 456c 434c 
2% 530b 519c 505b 484c 
3% 563b 550b 535b 512b 
4% 606a 593b 579b 555b 
5% 650a 638a 624a 603a 

Means with different small letters in row are significant different at (p≤ 0.05) 
 
Table 5: RSA% of low fat UF-soft cheese with thyme extract during storage at 6±2°C. 

Conc. of extract Storage period 
Fresh 7 days 15 days 30days 

0 36.05d 33.00d 30.00c 25.02d 
1% 46.00c 43.17c 40.19b 34.00c 
2% 50.00b 48.00c 46.01b 41.00b 
3% 54.00b 51.17b 49.00b 43.26b 
4% 60.30a 58.00b 55.17a 50.00a 
5% 64.28a 61.00a 58.00a 54.00a 

Means with different small letters in row are significant different at (p≤ 0.05) 
 
Table 6: FRAP (mmol FeSo4/l) of low fat UF-soft cheese with thyme extract during storage at 6±2°C. 

Conc. of extract Storage period 
Fresh 7 days 15 days 30days 

0 22e 19d 16d 12e 
1% 38d 36c 33c 29d 
2% 47c 43c 40c 36c 
3% 52b 50b 45c 40b 
4% 60a 57b 53b 49b 
5% 68a 65a 61a 56a 

Means with different small letters in row are significant different at (p≤ 0.05) 
 
Table 7: Acidity% of low fat UF-soft cheese with thyme extract during storage at 6±2°C. 

Conc. of extract Storage period 
Fresh 7 days 15 days 30days 

0 0.17d 0.31c 0.62b 1.033a 
1% 0.20d 0.34c 0.64b 1.039a 
2% 0.22d 0.36c 0.74b 1.042a 
3% 0.25d 0.39c 0.78b 1.048a 
4% 0.27d 0.42c 0.80b 1.055a 
5% 0.29d 0.45c 0.83b 1.059a 

Means with different small letters in row are significant different at (p≤ 0.05) 
 

Adding 3% thyme extract enhanced the cheese texture, and then the scores slightly decreased with the higher 
concentration. The total scores of cheese supplemented with thyme extract had high total scores. Also, it was 
clear that addition of thyme extract with 1,2 and 3% produced cheese with high sensory acceptability than the 
control both fresh and stored in the refrigerator for 30 days. 
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Table 8: Fat/D.M% of low fat UF-soft cheese with extract during storage at 6±2°C. 
Conc. of extract Storage period 

Fresh 7 days 15 days 30days 
0 5.14a 4.47b 3.82c 3.13c 
1% 4.81a 4.14a 3.46b 3.18b 
2% 4.86a 4.17a 3.11b 2.84c 
3% 4.52a 3.84b 3.16b 2.48c 
4% 4.58a 3.48b 2.79c 2.51c 
5% 3.84a 3.12a 2.81b 2.12b 

Means with different small letters in row are significant different at (p≤ 0.05) 
 
Table 9: Soluble nitrogen /Total nitrogen (S.N /T.N %) of low fat UF-soft cheese with thyme extract during storage at 6±2°C. 

Conc. of extract Storage period 
Fresh 7 days 15 days 30days 

0 9.95c 10.48c 11.69b 13.55a 
1% 9.70c 10.45b 11.46b 13.08a 
2% 9.65c 10.31b 11.49b 13.13a 
3% 9.76c 10.47b 11.43b 13.04a 
4% 9.59b 10.50b 11.41ab 12.97a 
5% 7.99c 9.42b 10.54ab 11.65a 

Means with different small letters in row are significant different at (p≤ 0.05) 
 
Table 10: Lactose% of low fat UF-soft cheese with thyme extract during storage at 6±2°C. 

Conc. of extract Storage period 
Fresh 7 days 15 days 30days 

0 3.4a 3.0a 2.5b 1.9c 
1% 3.1a 2.8b 2.2b 1.7c 
2% 3.0a 2.5b 2.0b 1.4c 
3% 3.0a 2.3b 1.8c 1.2c 
4% 2.8a 2.0a 1.6b 1.0b 
5% 2.7a 1.9b 1.4b 0.8c 

Means with different small letters in row are significant different at (p≤ 0.05) 
 

Table 11: Sensory evaluation of low fat UF-soft cheese supplemented with thyme extract during storage at 6±2°C. 
Storage period 

 
Conc. of extract 

30days 15 days 7 day Fresh 
Appearance (10) 

9.4b 9.7b 9.9b 10a 0% 
9.2b 9.5b 9.8b 10a 1% 
9.1b 9.4b 9.8b 10a 2% 
9b 9.2b 9.6b 9.8a 3% 
8.7c 9.2b 9.5b 9.6a 4% 
8.6b 9a 9.2a 9.4a 5% 

Flavor (30)  
27.5b 28a 28.1a 28.4a 0% 
27.7b 28.1a 28.3a 28.5a 1% 
27.8b 28.2a 28.5a 28.7a 2% 
28.1b 28.5b 28.8b 29a 3% 
28.2b 28.7b 29a 29.1a 4% 
28.4b 28.8b 29.1a 29.3a 5% 

Body & Texture (60)  
58b 58.2b 58.9b 59.2a 0% 
58.4b 58.7b 59a 59.4a 1% 
58.2b 58.6b 59.3a 59.5a 2% 
58.1b 58.4b 59.1a 59.8a 3% 
57.9c 58.1b 58.7b 59.1a 4% 
57.8c 58b 58.6b 59a 5% 

Total (100)  
94.9d 95.9c 96.9b 97.6a 0% 
95.3c 96.3b 97.1a 97.9a 1% 
95.1d 96.2c 97.6b 98.9a 2% 
95.2d 96.1c 97.7b 98.6a 3% 
94.4c 96b 97.2a 97.8a 4% 
94.8d 95.8c 96.9b 97.7a 5% 

Means with different small letters in row are significant different at (p≤ 0.05) to each treatment 

 
Conclusion: 

 
Supplementing (1.5% fat) with thyme extract significantly increased its TPC and antioxidant activity (using 

DPPH and FRAP methods). Heat treatment increased TPC. RSA and FRAP values for all samples, while salting 
(3%Nacl) decreased them. Also, the renneting decreased TPC, RSA and FRAP values but still these values more 
than the unheated samples and control (without thyme extract). Moreover, UF- soft cheese supplemented with 
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thyme extract had high TPC than control. Cheese sample with 1% thyme extract had more TPC than control 
samples. Also, noticed that cheese samples supplemented with thyme had antioxidant activity more than control 
samples. During the storage until (30 days) TPC, RSA and FRAP values gradually decreased but still the 
supplemented samples possessed higher TPC, RSA and FRAP values higher than control samples.  
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