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WHITE soft cheese is the most popular cheese in Egypt, but it is a perishable product 
which can be contaminated by pathogenic and spoilage microorganisms decreasing 

shelf life and causing health risks to humans. Accordingly; the aim of this study is extending 
the shelf life, improving the properties and quality of the UF-white soft cheese using some 
cold pressed oils, which contain high phenolic compounds, good flavor, aroma and nutritional 
value and does not contain Trans fatty acids. These oils are effective for food safety and 
preservation, so in this study different cold pressed oils were used like Marjoram, Thyme, 
Rosemary, Moringa and Cardamom oils, each was added separately at level of 200 ppm to the 
UF-buffalo’s milk retentate to obtain five treatments; O

1
, O

2
, O

3
, O

4
 and O

5
, respectively, while, 

UF-cheese with no addition served as control. Chemical, microbiological, rheological and 
sensory properties of the resulted UF-cheese samples were estimated during 14 days of storage 
at 5±1◦C. The results showed that moisture and pH values were decreased during storage, while, 
the other all chemical parameters (fat, total nitrogen, water soluble nitrogen) were increased. 
The rheological properties of all UF-cheese treatments were improved and decreased by the 
end of cold storage period compared with control. Regarding the microbiological investigation, 
the UF-white soft cheese treatments that enhanced with Rosemary and thyme oils exhibited the 
lowest total viable count, yeast & mold and spore forming bacterial counts, followed by that 
enhanced with Moringa oil. No coliform groups or staphylococci was detected in all UF-white 
soft cheese treatments and control. Among the added oils, thyme, Moringa and Cardamom 
oils improved the sensory parameters and total score points of enriched UF-white soft cheese, 
comparing with the other treatments and control. However, all UF-white soft cheese containing 
cold pressed oils remained acceptable along storage period. 

Keywords: Cold pressed oils, Marjoram oil, Moringa oil, Thyme oil, Rosemary oil, Natural 
food additives.
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Introduction                                                                        

White soft cheese is one of the most abundant 
dairy products marketed and consumed in 
Egypt and appreciated worldwide (Alizadeh et 
al., 2006; Mahgoub et al., 2013). Cheese that 
produced by ultrafiltration process (UF-) had 
mild taste because it exhibits less hydrolysis, 
which may relate to existence of whey proteins 
at high concentration and that may inhibit 
chymosin, microbial rennet’s and probably 
inhibit other proteinases and peptidases (Hayes 
et al., 2002). In spite of the advantages for 
using the UF-technique, butthe UF-cheese 

havesome quality properties that do not meet the 
consumer preferences because of the lack in the 
characteristic flavor development, lower protein 
and fat hydrolysis which subsequently affect the 
cheese flavor and texture enhancement (Hesari 
et al., 2006). Soft cheese is a perishable product 
which can be contaminated by pathogenic and 
spoilage microorganisms, subsequently decrease 
the shelf life, deteriorate quality of cheese and 
cause health risks to humans (Hassanien et al., 
2014; Abd El-Salam et al., 2016). Moreover, 
consumers are looking for safer and healthier 
food, free of synthetic preservatives, which 
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are often considered harmful and carcinogenic 
substances (Moro et al., 2015). Food industry and 
research institutions have been looking for natural 
preservatives as alternatives to synthetic ones to 
achieve the new demands of consumers and also 
existing market competitiveness (El-Soda, 1997). 
Therefore, several approaches have been used to 
improve the properties of UF-white soft cheese 
using various methods, such as using different 
plant extracts with antimicrobial potentials 
(Iwalokun et al., 2004), or adding spices and 
essential oils of medical plants (Hassanien et al., 
2014).

Aromatic plants have a preservative and 
medicinal attributes, as well as enhance food with 
flavor. Recently, some edible oils used as food 
additives, for prevention growth of food-borne 
pathogens or to delay the onset of food spoilage 
(Oke et al., 2009). These oils which have been 
isolated from plant parts are famous for their 
biological behaviors and are also considered to be 
GRAS (Generally Recognized as Safe) (Sajadi & 
Bahramian, 2015). Thus, various researches have 
been focused on the application of such oils as 
effective agents in food safety and preservation 
(Zaky et al., 2013). These oils have remarkable 
antioxidant and antimicrobial activities and have 
the potential to be used in food industry as a bio-
preservative to prevent spoilage and to extend the 
shelf life of products. The antimicrobial effect 
of such oils against many species of pathogenic 
bacteria has been attributed to the presence of 
many phenolic compounds (Ismail et al., 2006; 
Sahar et al., 2013). Crude extracted oils are 
rich sources of bioactive compounds, such as 
phenolics, tocols, phytosterols, and fatty acids 
with health-promoting and functional properties 
(Assirietal., 2016;Kiralanetal., 2017; Ramadan 
etal., 2020).

Cold pressed oils are defined as oils obtained 
only by mechanical means, where the grains 
exposed to pressing for oil extracting at low 
temperature, which make it high quality because 
the properties of the oil do not alter and this is 
suitable for direct consumption. This type of oils 
contains high phenolic compounds, good flavor, 
aroma and nutritional value. Cold pressed oil does 
not contain Trans fatty acids, recently, an increase 
in the consumption of cold-pressed oils has been 
observed. In terms of nutritional values, these 
oils are more beneficial than the refined one. The 
bioactive components of cold-pressed oils which 
nutritionally valuable were tocopherols, sterols, 

carotenoids and phospholipids (Çakaloğlu et al., 
2018;Chandra et al. 2020).  

Essential oils are extracted from various parts 
of a plant or tree-root, seed, leaf, flower, fruit or 
bark. Historically, cold pressed oils were extracted 
by hand, and required the use of specialized 
sponges that could absorb the plants’ oils and 
liquid. The sponges would then be pressed in a 
vice-like device over a container. The oil would 
collect and separate from the rest of the plant’s 
extracted liquid. Most of the modern cold press 
machines help separating the oil from the rest of 
the plant pulp and liquid;  the centrifugal force 
was utilized. cold pressing” involves no external 
application of heat, mechanical pressing process 
only created internally heat. This is important 
because, in certain plants, high levels of heat 
cause the delicate and tiny molecules within 
the oils to break down and degrade, which can 
minimize the oil’s health benefits (Artnaturals, 
2017).Essential oils offer a variety of beneficial 
effects that help flora survive and thrive in their 
natural habitats. In humans, essential oils have a 
powerful health impact on virtually all parts of 
the body. The integrity and potency of these oils 
can be preserved by using Cold-pressing, which 
offers greater health benefits to you. As the term 
implies, In Switzerland, for cold press method the 
temperature must not increase more than 50°C 
(Artnaturals 2017; Naeem et al., 2018). Cold 
press extraction is environmental friendly and it 
is one of the mechanical extraction as well as it 
required less energy than other techniques. No 
solvents used in this method and also cold press 
extraction do not involve either heat or chemical 
extraction. These oils have better nutritive 
properties than refined oils. However, they have a 
lot of advantages, but low productivity. The cold 
pressed oils can add to food as natural antioxidant 
additives as it possesses phytochemicals 
compounds Çakaloğlu et al. (2018). 

Essential oils have no side effects on human 
and environment so it canbe utilized as substitutes 
to artificially synthesize chemical preservatives. 
Due to their antibacterial activities against 
contaminating microorganisms’ essential oils 
can be involved into or coated onto edible films 
(Naeem et al., 2018). Rosemary (Rosmarinus 
officinalis L.) is an aromatic plant, it has been 
used for thousands of years for both culinary and 
medicinal proposes, due to its aromatic properties 
and health benefits (Holmes, 1999; Begum etal., 
2013). It is widely used as a preservative in the 
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food industry due to its inherent high antioxidant 
(Perez-Fons et al., 2010; Ramadan etal., 2020) and 
antimicrobial (Kabouche et al., 2005; Elbanna et 
al., 2018). Cardamom (Elettaria cardamomum) is 
consumed as a spice, food additive and aromatic 
beverage. The extracted oil from cardamom has 
antivirus activity (Sepahi et al., 2008). It is being 
reported by Hamid & Abdelrahman (2012), that 
addition of cardamom, cinnamon, and fenugreek 
improved quality, flavor and odor of the goat’s 
milk cheese.

Marjoram (Origanum majorana L.) oil is used 
as a spice and condiment, the fresh or dried highly 
aromatic leaves and flowering tops of marjoram 
are widely used to flavor many foods. The volatile 
aromatic compounds are employed in the food 
industry as flavoring in foods and beverages 
(Vera, 1999). It possesses antioxidant activity, 
mainly because of its high content of phenolic 
acids and flavonoids, which is useful in health 
enhanced and food preservation.Marjoram is well 
known for its medicinal and insecticidal values, so 
it can be used in pharmaceutical industries (Yang 
et al., 2004). The plant is also reported to possess 
antioxidant (Hossain et al., 2008), antimicrobial 
(Barbosa et al., 2009) and anticancer activities 
(Al-Harbi, 2011). Moringa (Moringa oleifera), 
is widely cultivated in many tropical countries 
(Fahey, 2005) for treating bacterial infection, 
fungal infection and inflammation (Farooq et al., 
2012). Moringa oil, has admirable quality and 
slow turn into rancid, which has good antioxidant 
capacity that flavonoids get antioxidant action 
during chelating process and this play a defensive 
role in cancer and heart disease (Middleton et 
al., 2000). Utilization of this oil able to gives 
health benefits in terms of hypocholesterolemic 
effects and scavenge of free radicals in the body 
(Bhatnagar & Krishna, 2013). Its extracts exhibit 
antimicrobial activity against many micro-
organisms such as, Escherichia coli, Enterobacter 
spp., Pseudomonas aeroginosa, Salmonella 
spp., Staphylococcus aureus, Streptococcus and 
Candida albicans (Nepolean et al., 2009). Several 
reviews reported on the beneficial uses of Moringa 
oil in food, cosmetics, and medicine (Brilhante et 
al., 2017). It was reported that adding Moringa 
oil to labneh improves the sensory properties of 
labneh and extended its shelf life (El-Sayed et al., 
2017).

Thyme and its essential oil extracted from 
leaves is commonly used as a spice and aroma 
additive in foodstuffs, respectively (Assiri et al., 

2016; Ramadan et al., 2020). Numerous bioactive 
compounds were reported in thyme oil like, 
phenolics, and flavonoids compound (Viuda-
Martos et al., 2010; Viuda-Martos et al., 2011). 
The effectiveness of selected essential oil plant 
extract was investigated as bio-preservatives in 
some dairy products by Elsaadany et al. (2017), 
they found that the inhibitory effect of herbal 
extracts against some studied microorganisms’ 
dependent on type of herb and its concentration. 
Agar diffusion test showed that thyme extract 
shows potential effect against E. coli and Staph. 
aureus. Also, thyme oil had high antioxidant 
activity and antimicrobial effect. In this concern, 
the aim of this study, is using cold pressed oils 
(Marjoram, Thyme, Rosemary, Moringa and 
Cardamom) as natural food additives in the 
manufacture of UF-white soft cheese as a trial 
to extend the shelf life, improving flavor, texture 
and studying its effect on chemical, rheological, 
sensory and microbiological properties during the 
storage period.

Materials and Methods                                                              

Materials
Fresh raw buffaloes’ milk was obtained from 

the herd of animal production farm, Faculty of 
Agriculture, Fayoum University, Egypt. The UF-
Retentate (concentration factor 2.5 X) (55ºC) 
was prepared from fresh raw buffaloes’ milk at 
dairy processing pilot plant, Fac. Agric., Fayoum 
Univ., Egypt.Microbial rennet powder (CHY-
MAX, 2280 IMCU/ml) was obtained from Chr. 
Hansen’ Lab., Denmark. Food quality grade 
calcium chloride was obtained from El-Naser 
for chemical Co., Cairo, Egypt. Dry fine edible 
grade table salt (sodium chloride), produced by 
Egyptian Minerals and Salt Company (EMISAL) 
was obtained from local market, Fayoum, Egypt.

Chemicals, microbiological media and cold 
pressed oils

All chemicals used in this study were analytical 
grade and were purchased from Merck and Sigma 
Companies. All the media used in this study were 
prepared as described in Oxoid (1990). Pure fine 
grade Cold pressed oils; Cardamom, Marjoram, 
Rosemary, Moringa and Thyme were purchased 
from local market, Saudi Arabia, produced by 
Wadi Al-Nahil Co., Saudi Arabia (KSA).

Methods
Pre-experiment
Pretreatment is prepared before the main 

experiment. UF-white soft cheese made 
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according to Renner & Abd El-Salam (1991), 
using UF-Retentate (2.5x). In this pretreatment 
different types of natural cold pressed oils are 
used as additives in UF-cheese making. The 
concentrations used from the cold pressed oils 
ranged from 200-400 ppm. From this pretreatment 
it was found that the high concentrations used from 
cold pressed oils affected the overall acceptability 
of the UF-cheese, so the limiting accepted level 
from cold pressed oils was 200 ppm to be applied 
in this study.

Main experiment
Manufacture of UF-white soft cheese using 
some cold pressed oils as natural food additives
In this study, UF- cheese was made and 

enhanced with cold pressed oils as natural food 
additives. The milk retentate (2.5X) was divided 

into six equal parts: UF-control (no additives) 
and the other five parts were enhanced each with 
one of the following cold pressed oils: Marjoram, 
Thyme, Rosemary, Moringa and Cardamom oil, 
which were added with concentration of 200 ppm 
directly and individually to the milk retentate 
before adding the rennet, as explained in Fig. 1, to 
obtain five UF-cheese treatments enhanced with 
different cold pressed oils; O

1
, O

2
, O

3
, O

4
 and O

5
 

for previous oils, respectively. Both UF-cheeses 
were made according to Renner & Abd El-Salam 
(1991). All UF- cheese treatments and control 
was stored at 5°C for 14 days, then sampled in 
triplicate in fresh age and at 7, 14 days of storage 
for Chemical composition, microbiological 
examination, textural and sensory properties.

Fig. 1. Flow diagram explains the steps of UF-white soft cheese making with different cold pressed oils. 
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Methods of Analysis 
Chemical analysis and microbiological 

examination 
Fat, moisture, ash, total nitrogen (TN) and 

water soluble nitrogen (WSN) contents were 
determined as described in AOAC (2005). The 
pH values of UF-white soft cheese samples were 
measured using laboratory pH meter with a glass 
electrode Model pH -(ORION 420).Under aseptic 
conditions, 1 gram of each cheese sample was 
mixed with 1 ml sterilized sodium citrate solution 
(20%) and then 8 ml of physiologic solution was 
added, to obtain the first dilution which used for 
making the further suitable dilutions required 
for the microbiological investigations. Total 
viable counts (Log cfu/g) of cheese samples 
were enumerated with plate count agar medium 
according to APHA (1992), the plates were 
incubated at 35+1◦C for 48hr. While, potato 
dextrose agar medium was used for counting (Log 
cfu/g) yeast and molds as described by Atlas & 
parks (1997), the plates were incubated at 25+1◦C 
for 3-5 days. Coliform groups were enumerated 
on MacConkey’s agar medium as described in 
Oxoid (1990) and the plates were incubated at 
37◦C for 24 hr. Staphylococci were enumerated 
on Mannitol salt agar medium as described in the 
United States Pharmacopeia (1995) and the plates 
were incubated at 37+1◦C for 18-72 hr. Spore 
former counts (Log cfu/g) were enumerated on 
plate count agar (AOAC, 2005), samples dilutions 
were heated at 85◦C for 10 min. in water bath. The 
colony counts were enumerated on plate count 
agar medium and the plates were incubated at 
37+1◦C for 48-72 hr.

Sensory evaluation 
All samples of UF-white soft cheese 

enhanced with different cold pressed oils were 
sensory evaluated when fresh, at 7 and 14 days 
of storage period by ten of the staff members of 
Dairy and Food Science Departments, Faculty 
of Agriculture, Fayoum University. They were 
selected on the basis of interest and experience in 
sensory evaluation. Panelists judged the cheese 
samples using the following points: flavor (50 
points), Body and texture (35 points) and color & 
appearance (15 points) according to Hassan et al. 
(1983).

Rheological properties
The texture properties of UF-cheese samples 

were evaluated using texture profile analyzer, 
using a universal testing machine (TL, Pro). Food 
Technology Corporation. Sterling, Virginia, USA. 

Data were collected by computer and the texture 
profile parameters were calculated from TL. Pro. 
Texture analyzer and computer interface. Texture 
profile analysis (TPA) was performed in the Dairy 
Research Department, Food Technology Research 
Institute, Agriculture Research Center. Hardness, 
Cohesiveness, Springiness, Gumminess and 
Chewiness of cheese samples were calculated as 
described by Bourne (1978).

Statistical analysis
All obtained data were expressed as mean 

value ± standard error and analyzed by using 
general linear model of SPSS (2007). Mean of 
the values, were compared with main effects by 
Duncan’s multiple range tests (Duncan’s, 1955) 
when significant F values were obtained P ≤ 0.05.

Results and Discussion                                                          

Approximate chemical composition 
Moisture, fat and Fat/dry matter (%)
Influence of adding different cold pressed 

oils on moisture, fat and fat/ dry matter (F/DM) 
contents of UF-white soft cheese during cold 
storage period were investigated and presented 
in Table 1. The results revealed that the moisture 
content in control cheese samples were, 69.81, 
69.22 and 68.91% in fresh, 7 and 14 days of 
storage, respectively. The moisture contents 
of treated cheese samples were significantly 
different (P≤0.05) than control cheese. The treated 
cheese samples had lower moisture contents than 
control cheese at fresh and at different storage 
periods. Among all the UF-cheese treatments, the 
samples made with Cardamom oil (O

5
 treatment) 

gained the highest moisture content (69.23%) 
in fresh age. While, the lowest moisture content 
(69.14 %) was noticed in O

2
 and O

3
 samples (UF-

cheese treatments with Thyme and Rosemary 
EO, respectively). The results also indicated 
that moisture content in all cheese treatments 
were slightly decreased up to the end of storage 
periods. The loss in moisture content was mainly 
attributed to water evaporation and also the 
increase of acidity in cheese samples;increases 
the curd contraction and causing expulsion of the 
moisture. Similar results were reported by Salama 
(2004). The results indicated that addition of cold 
pressed oils decrease in the moisture content of 
the resultant cheese compared to control. Similar 
results were reported by EL-Kholy et al. (2017); 
El-Sayed et al. (2017) and Abbas et al. (2018). 
According to the results obtained in the same 
Table 1, the variations in the fat content of cheese 
samples were found to be highly significant 
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(P≤0.05) during storage and between treatments. 
The highest fat content (13.43%) was recorded for 
O

3
 treatment, while control cheese recorded the 

lowest fat content (12.8%) between all UF-white 
soft cheese treatments in fresh age. Generally, 
there was an increase in the fat content during 
the storage period, which could be attributed to 
the gradual decrease of moisture content in all 
UF-white soft cheese treatments throughout the 
storage period.

Salama (2004) and EL-Kholy et al. (2017) 
reported that addition of essential oils extracted 
from cumin, rosemary and thyme and their 
mixture for cheese making recorded more fat 
content compared with the control cheese. El-
Sayed et al. (2017) studied the effect of adding 
different ratios of Moringa oil in labneh making 
and concluded that TS, fat and F/DM content 
increased in labneh by increasing the added 
ratio of Moringa oil. Kavas et al. (2015) found 
the same trend in fat content when used the 
ginger essential oil in the manufacture of Kashar 
cheese. They found that fat content of treated 
cheese was higher than control and this was 
due to higher dissolution of the essential oil in 
the lipid fraction of the cheese.  The results in 
Table 1, indicated that cheese treated samples 
had higher fat/DM contents than control cheese. 
Fat/DM contents were, 42.63, 42.97, 43.20, 
43.52, 43.24 and 43.00% for C, O

1
, O

2
, O

3
, O

4
 

and O
5
, respectively at fresh time of storage. 

The corresponding values increased at the end 
of storage period to reach 42.68, 43.44, 44.32, 
44.39, 43.82 and 43.56%, respectively, close 
results were reported by Khider et al. (2022).

Changes in pH values and titratble acidity	
Changes in pH values and titratable acidity of 
UF- white soft cheese enhanced with different 
cold pressed oils are shown in Fig. 2. There was a 
significant difference (P≤0.05) in pH values (Fig. 
2a) between UF-white soft cheese treatments 
during storage period. The pH values decreased 
during storage period in all cheeses, the highest 
pH value (6.63) was found in control cheese, 
while, the lowest pH value (6.40) was recorded 
in O

5
 treatment at fresh time. The decrease in pH 

values during storage period were correlating to 
the increase in acidity, which could be attributed 
to the breakdown of some lactose into lactic acid 
during storage (Hassan & Amjad, 2010). The pH 
values were, 6.49 in control cheese and 6.25, 
6.22, 6.21, 6.19 and 6.15 for O

1
, O

2
, O

3
, O

4
 and O

5 

UF-white soft cheese treatments, respectively at 

the 14th day of storage. These results are similar 
to that reported by EL-Kholy et al. (2017). The 
results showed that acidity (%) of fresh UF-white 
soft cheese samples were 0.25, 0.32, 0.31, 0.30, 
0.31 and 0.32% for control, O

1
, O

2
, O

3
, O

4
 and 

O
5 

treatments, respectively. By the end of cold 
storage period (14 days) it reached to 0.36, 0.40, 
0.39, 0.39, 0.41 and 0.44% in the same previous 
order. These trends were close to what obtained 
by Khider et al. (2022). The acidity in UF- cheese 
treatment made by cardamom was the highest 
among all other treatments as it registered 
0.38 and 0.44% at 7 and 14 days of storage, 
respectively. Moreover, acidity development was 
increased in all UF-cheese samples and control 
cheese during storage. Similarly, El-Sayed et 
al. (2017) reported that acidity values of labneh 
fortified with Moringaoil was increased during 
storage.

Nitrogenous content
Total nitrogen content   
Results in Table 2 illustrate the total nitrogen 

(TN %) of different UF-white soft cheese 
treatments during storage period. There is a 
significant difference (P≤0.05) between UF-white 
soft cheese treatments made with differentcold 
pressez oils during storage, but among all UF-
white soft cheese treatments and control there is 
few changes. Generally, there is an increase in 
TN% during storage period, which may relate to 
the decrease in moisture content with progress of 
storage.  Similar trends were obtained by Abd El-
Salam (2015); Akhgar et al. (2016) and Metry et 
al. (2017). The highest TN content was recorded 
at the 14th day in UF-white soft cheese that made 
with cardamom oil (O

5
) which recorded 1.75%. 

However, the lowest TN content was noticed 
in control which recorded 1.72% at 14 days of 
storage. This was in accordance to the results of 
EL-Kholy et al. (2017), who reported that at the 
end of storage period, UF-soft cheese containing 
cumin, rosemary and thyme mixture oil had the 
highest nitrogen content followed by the UF-soft 
cheese containing both the rosemary and thyme 
essential oils. However, the lowest nitrogen 
content was found in the control UF-soft cheese. 
The results obtained in the present study are in 
agreement with those obtained by Mutlag & 
Hassan (2008), who reported significant increase 
in nitrogen content during storage period of 
labneh containing essential oil compared to the 
untreated control Labneh. 
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*Treatments
Storage period 

(days)
)%( Moisture content )%( Fat content )%( Fat/ dry matter

C

Fresh 69.81a 12.87k 42.63i

7 69.22b 13.07e 42.46ij

14 68.91c 13.27j 42.68hi

O
1

Fresh 69.21b 13.23j 42.97gh

7 68.67d 13.53gh 43.19fg

14 68.00i 13.90de 43.44def

O
2

Fresh 69.14b 13.33ij 43.20fg

7 68.62de 13.73f 43.75cd

14 68.12g 14.13ab 44.32a

O
3

Fresh 69.14b 13.43hi 43.52cde

7 68.55ef 13.83ef 43.97b

14 67.94i 14.23a 44.39a

O
4

Fresh 69.17b 13.33ij 43.24efg

7 68.59def 13.57g 43.20fg

14 67.98i 14.03bc 43.82c

O
5

Fresh 69.23j 13.23j 43.00gh

7 68.53f 13.53gh 42.99gh

14 68.92c 13.54b 43.56cde

SE± 0.03 0.014 0.112

a, b,.. and k: Means having different superscripts within each column are significantly different (P ≤ 0.05), SE: Standard 
error, *C: UF-White soft cheese without addition (Control), O1: UF-White soft cheese with Marjoram oil (200 ppm), 
O2: UF-White soft cheese with Thyme oil (200 ppm), O3: UF-White soft cheese with Rosemary oil (200 ppm), O4: UF-
White soft cheese with Moringa oil (200 ppm) and O5: UF-White soft cheese with Cardamom oil (200 ppm).

TABLE 1. Effect of adding different cold pressedoils on moisture, fat and fat /dry matter (%) of UF-white soft 
cheese during cold storage period at 5±1ºC.

Water soluble nitrogen and water soluble 
nitrogen/ total nitrogen contents 

Water soluble nitrogen (WSN) content and 
water soluble nitrogen/total nitrogen (WSN/TN) 
ratio as affected by using different cold pressed 
oils are recorded in Table 2. The results showed 
that, WSN% was increased with progress of 
storage period of all cheeses. On the other hand, 
there were no significant differences (P≥0.05) in 
WSN among the treated cheese samples. Similar 
results were reported by Salama (2004). The 
results also indicated that, WSN and WSN/TN 
ratio of control were significantly (P≤0.05) lower 
than cheeses from all treatments. Also, it can be 
noted that the WSN content increased slightly 
by adding the essential oils. The lowest values 
of WSN (0.28, 0.33%) were for, control and O

2
 

UF-cheese treatment, respectively, followed by 
O

1
 UF-cheese treatment (0.34%). Similar reading 

observed for O
3
, O

4
 and O

5
 UF-cheese treatments 

(0.35%) at 14 days of storage period. This increase 
referred to the proteolysis of cheese protein 
which leads to the production of more soluble 
nitrogenous compounds. This investigation was 
in accordance with Zaky et al. (2013), who stated 
that the addition of dill and caraway essential oils 
caused more proteolytic activity than in control 
samples. Similarly, Abbas et al. (2018) reported 
that, fortification of UF-soft buffalo cheese with 
extracted basil essential oil enhanced the growth 
of starter culture and the proteolytic activity and 
the subsequent soluble nitrogen in UF-cheese 
samples.
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Fig. 2. Changes in pH values (a) and titratable acidity (b) of UF-white soft cheese enhanced with different cold 
pressed oils during storage at 5±1ºC.
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Results in Fig. 3 showed the ash content of 
UF-white soft cheese treatments, there was no 
significant difference (P ≥0.05) between UF-white 
soft cheese treatments and during storage period 
in ash content. It is noticed that ash content was 
increasing in all UF-white soft cheese treatments 
during storage period. The highest percentages of 
ash at fresh age were in O

1
, O

3
 and O

4
 treatments 

where it was 2.35, 2.35 and 2.36, respectively. 
The ash contents of other treatments were 2.30%, 
2.34 and 2.30% for C, O

2
 and O

5
, respectively at 

fresh time. While, at the end of storage period, the 
ash increased in all cheese samples, where it was 
2.48, 2.52, 2.50, 2.55, 2.48 and 2.52 for C, O

1
, O

2
, 

O
3
, O

4
 and O

5
, respectively.  Similar results were 

obtained by EL-Kholy et al. (2017), who reported 
that the addition of essential oil from cumin, rose-
mary and thyme and their mixtures significantly 
increased the ash content of UF-soft cheese dur-
ing storage. 

TABLE 2. Effect of adding different cold pressed oils on the nitrogenous distribution of UF-white soft cheese 
during storage at 5±1ºC.

*Treatments Storage period (days) TN (%) )%( WSN )%( WSN/ TN

C

Fresh 1.61 0.26 16.15

7 1.65 0.28 16.97

14 1.72 0.28 16.27

O
 1

Fresh 1.63 0.30 18.40

7 1.68 0.33 19.64

14 1.74 0.34 19.54

O
 2

Fresh 1.63 0.31 19.02

7 1.68 0.31 18.45

14 1.74 0.33 18.96

O
 3

Fresh 1.62 0.34 20.99

7 1.68 0.34 20.24

14 1.74 0.35 20.11

O
 4

Fresh 1.64 0.33 20.12

7 1.68 0.34 20.24

14 1.74 0.35 20.83

O
 5

Fresh 1.63 0.33 20.25

7 1.66 0.34 20.49

14 1.75 0.35 20.00

SE± 0.01 0.009 0.534

*C: UF-White soft cheese without addition (Control), O1: UF-White soft cheese with Marjoram oil (200 ppm), O2: UF-
White soft cheese with Thyme oil (200 ppm), O3: UF-White soft cheese with Rosemary oil (200 ppm), O4: UF-White soft 
cheese with Moringa oil (200 ppm) and O5: UF-White soft cheese with Cardamom oil (200 ppm).

Microbiological examination of different UF-
white soft cheese enhanced with some cold pressed

Total Viable Count (TVC)
Regarding the TVC of different UF-white 

soft cheeses treatments are shown in Table 3. The 
results illustrated that, there were a significant 
difference (P ≤ 0.05) among treatments and during 
storage period. In all cheese treatments the TVC 
was increasing during cold storage period. The 
lowest numbers of TVC was 4.95 and 4.98 log cfu 
/g in UF- white soft cheese treated with Thyme 
(O

2
) and Rosemary (O

3
) oils, respectively. While, 

the highest one was 6.08 log cfu/g for UF-cheese 
control. These numbers of TVC increased in all 
UF-cheese samples at the end of storage period, it 
was 7.21, 5.35, 5.33, 5.38, 5.38 and 5.43 log cfu/g 
in C, O

1
, O

2
, O

3
, O

4
 and O

5
, respectively. Generally, 

it is noticed that TVC was less in treatments made 
with Thyme and Rosemary, respectively. These 
results are in accordance with those reported by 
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Fig. 3. Ash content of UF-white soft cheese enhanced with different cold pressed oils during storage at 5±1ºC.

Abd El-Baky (2006); Elsaadany et al. (2017), 
where they mentioned that the antimicrobial 
compounds present in spice extracts can extent 
shelf-life of foods by reducing microbial growth 
rate or viability. Similarly, Celikel & Kavas (2008) 
found that thyme essential oil extract had superior 
antibacterial activity than sage, myrtle, laurel and 
orange oils. EL-Kholy et al. (2017) showed that 
the total viable count (TVC) of all treated cheeses 
decreased in the presence of essential oils from 
cumin, rosemary and thyme and their mixture 
compared with the control cheese, which may 
be attributed to the antimicrobial effect of the 
essential oils.  El-Sayed et al. (2017) concluded that 
Moringa oleifera oil showed strong antimicrobial 
activity against Gram-positive bacteria and Gram-
negative bacteria more than mold and yeast. 

Yeast and mold counts
The total yeast and mold (Y&M) counts of 

UF-white soft cheese enhanced with different 
cold pressed oils during storage period are shown 
in Table 3. No counts of Y&M were detected in 
all UF- white soft cheese treatments enhanced 
with different cold pressed oils at fresh age or 
after 7 days of storage. Moreover, samples of 
UF-cheese enhanced with rosemary were free of 
Y&M even after 14 days of storage, indicating 
more antifungal effect than other added cold 
pressed oils, which was verified in a previous 
study (Elbanna et al., 2018). The control 
samples showed high count of Y&M during 

storage period, comparing with all enhanced 
UF-cheese treatments. The results indicated that 
the addition ofcold pressed oils to UF-cheese led 
to reduction in count of Y&M in the resultant 
cheese compared with control. These results 
are in line with the findings of EL-Kholy et al. 
(2017), where they reported that Y&M were not 
detected in cheese samples containing essential 
oils like, cumin, rosemary and thyme and their 
mixtures throughout storage period. This may 
indicate the effectiveness of added essential 
oils in inhibiting growth of Y&M counts. On 
the other hand, Y&M were increased in the 
control cheese samples after 14 days of storage. 
Al-Otaibi & Demerdash (2008) reported that 
labneh containing each of thyme, marjoram and 
sage essential oils had extended shelf life, which 
may relate to the remarkable inhibitory effects 
of phenolic compounds, aldehydes and alcohols 
against yeasts and molds (Sacchetti et al. 2005). 
The results obtained in the present study are also 
in agreement with those reported by Mutlag & 
Hassan (2008), who mentioned that essential 
oils, particularly thyme, had potential antifungal 
activity. The inhibitory effect of essential oils 
might be due to the constituents of this essential 
oil, which have several targets in the cell, such 
as degradation of the cell wall and weakening of 
the membrane, causing enhanced permeability, 
leading to the loss of intracellular components 
(Tserennadmid et al., 2011).
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Spore forming bacterial, Staphylococcus and 
Coliform group counts

Spore forming bacterial counts were illustrated 
in Table 3, it is noticed that the highest reading of 
spore formers were recorded in the control UF- 
white soft cheese and it was increased during 
the cold storage period and at 14th day. While, 
no spore formers were detected in samples of all 
UF-white soft cheese that enhanced with different 
cold pressed oils at fresh age, especially samples 
of the UF-white soft cheese treatments that 
enhanced with Thyme (O

2
), Rosemary (O

3
) and 

Moringa oils (O
4
), where also were free from spore 

formers at the 7thday of storage which indicating 
more antibacterial activity. In case of the obtained 
results of UF-cheese control in this study are 
in agreement with finding of El-Sissi (2002) 
who reported that, the spore formers gradually 
increased throughout storage of Domiati cheese 
which, probably due to the combination of low 
salt and low acidity development. Both Coliform 
bacteria and Staphylococcus aurous were not 

detected in the samples of UF-white soft cheese 
treatments and control during storage period 
at 5±1ºC. These results were in agreement with 
finding of Awad et al. (2015).

Rheological properties of UF-white soft cheese 
enhanced with different cold pressed oils 

The changes in rheological parameters were 
determined by the texture profile analyzer (TPA) 
in terms of hardness, cohesiveness, springiness, 
gumminess and chewiness during storage periods. 
Generally, UF-white soft cheeses exhibited 
considerable variations in the initial measurements 
(hardness, gumminess and chewiness) (Table 4) 
compared to the control cheeses. The variation of 
textural parameters might be due to the different 
compositional analysis of different cheese samples 
and different proteolytic pattern depending on 
the type of additive used in the manufacture of 
different UF-white soft cheese. In addition, the 
different moisture and fat contents of cheese 
samples may alter the rheological parameters of 
the cheese matrix.   

TABLE 3. Effect of adding different cold pressed oils on Microbial counts (Log cfu/g) of UF-white soft cheese 
during storage at 5±1ºC. 

Treatments* Storage period 
(days) Total viable counts  Yeast &Mold

counts
Spore forming 

bacterial counts

C

Fresh 6.08c ND 1.30

7 6.58b 2.48 1.70

14 7.21a 2.70 1.85

O
 1

Fresh 5.11ij ND ND

7 5.20g ND 1.0

14 5.36ef 2.0 1.48

O
2

Fresh 4.947n ND ND

7 5.084jk ND 1.0

14 5.338f 1.0 1.0

O
 3

Fresh 4.980mn ND ND

7 5.118ij ND ND

14 5.389e ND 1.0

O
 4

Fresh 5.024m ND ND

7 5.17gh ND ND

14 5.38ef 1.0 1.2

O
 5

Fresh 5.06kl ND ND

7 5.15hi ND 1.0

14 5.44d 1.0 1.2

±SE 0.01 ـــــ ـــــ

Note: a, b,...and n: Means having different superscripts within each column are significantly different (P ≤ 0.05), ND: 
Not detected, *C: UF-White soft cheese without addition (Control), O1: UF-White soft cheese with Marjoram oil (200 
ppm), O2: UF-White soft cheese with Thyme oil (200 ppm), O3: UF-White soft cheese with Rosemary oil (200 ppm), 
O4: UF-White soft cheese with Moringa oil (200 ppm) and O5: UF-White soft cheese with Cardamom oil (200 ppm).
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Hardness and Cohesiveness
Results in Table 4 show the hardness values 

of different cheese treatments, generally, it is 
noticed from the obtained results that hardness 
values of all resultant UF-cheese were decreased 
during storage, which may be attributed to 
the occurred proteolysis, which decreases the 
surface area occupied by the protein fraction in 
cheese microstructure, leading to a decrease of 
the force bearing component in cheese texture 
(Abd El-Aziz et al., 2012). The difference in 
textural behavior among cheese samples may be 
attributed to many factors including rate of protein 
degradation, moisture content, fat distribution and 
pH (Cavalier et al., 1991).

The values for the cohesiveness as obtained 
by the texture profile analysis (TPA) test for fresh 
and stored UF-cheese samples as affected by 
adding different cold pressed oils, are presented 
in Table 4. In fresh UF-white soft cheese samples; 
the lowest cohesiveness value was 0.73 for UF-
cheese samples that treated with Thyme (O

2
) 

oil. While, the highest values were recorded for 
samples treated with Rosemary oil (0.93). It is 
also noticed that the value of cohesiveness for UF-
cheese enhanced with Moringa oil (O

4
) decreased 

at the end of storage period (14th days) more than 
the other all UF-cheese treatments and control. 
Similar results were obtained by El-Kholy et al. 
(2017).

Springiness, Gumminess and Chewiness 
 Springiness values of the fresh UF- white 

soft cheese samples for control and that enhanced 
with different cold pressed oils were presented 
in Table 4. Springiness were decreasing during 
storage in control and all UF-cheese that 
enhanced with different oils, but there are little 
differences in springiness between UF-cheese 
treatments and control during storage, whereas, 
the values were, 5.99, 5.99, 6.00, 5.97, 5.99 and 
5.99 mm for control (C), O

1
, O

2
, O

3
, O

4 
and O

5 

UF-cheese treatments, respectively. Similar 
results were obtained by El-Kholy et al. (2017). 
Changing in texture can be attributed to the 
release of calcium ions from mono-calcium and 
di-calcium para k-caseinate molecules that are 
responsible for the springiness of cheese curd 
and to the hydrolysis of these molecules during 
storage (Romeih, 2006).

Results in Table 4 show gumminess of 
different UF-cheese treatments, the highest 
gumminess values in fresh age were, 1.5, 0.8 

and 0.8 N for samples of control O
2
 and O

3
, 

respectively. The gumminess values decreased 
with progressed of cold storage period (14th day) 
to reach 0.9, 0.63, and 0.6 N for same previous 
order, respectively. By the end of storage period 
the lowest readings were 33, 35 and 0.50 N for 
samples of treatments enhanced with Marjoram, 
Cardamom and Moringa oils, respectively, 
similar results were reported by El-Kholy et al. 
(2017).

Chewiness values in fresh or stored cheese 
are collected in Table 4. The values in fresh 
age were 3.26, 4.07, 5.11, 5.70, 5.45 and 3.28 
mj for control, O

1
, O

2
, O

3
, O

4 
and O

5
 UF-cheese 

treatments, respectively and by the end of 
storage it reached to 1.91, 1.95, 3.6, 3.87, 3.73 
and 3.22 mj, respectively for same previous 
order. Generally, the results shown in Table 4 
indicated that UF-cheese samples containing 
cold pressed oils showed low values for all 
rheological parameters compared to the control 
cheese. Among the cheese samples containing 
cold pressed oils; cheese containing Moringa, 
Cardamom and Rosemary had the lowest values 
for all rheological properties at the end of 
storage period.

Organoleptic properties of UF-white soft cheese 
incorporated with different cold pressed oils

UF-white soft cheesemade withdifferent cold 
pressed oils was sensory evaluated when fresh 
and during cold storage period at 7 and 14 days. 
The points given by panelists are presented in 
Table 5. The results showed that the treated UF-
white soft cheese samples significantly (P≤0.05) 
gained the maximum total scores compared 
with control samples. From these results it is 
observed that at fresh time there was no clear 
difference among treatments O

1
 to O

5
 in color & 

appearance and body & texture. While, addition 
of Marjoram, Thyme and Moringa oils O

1
, O

2
 and 

O
4
 were improved flavor of the UF-cheese than 

control cheese and other UF-cheese treatments 
(O

1
, O

3
 and O

5
), this could be attributed to the 

accumulation of volatile fatty acids, carbonyl 
compounds and other flavor compounds which 
enhance cheese flavor. Similar results were 
reported by Hussein (2004). At 7days of storage, 
O

1
, O

5
 and O

4
 treatments were obtained the highest 

total scores compared with other treatments. By 
the end of storage period, the total scores of all 
treatments and control was in the order of 96.20, 
94.30, 95.40, 94.30, 93.00 and 91.10 for O

1
, O

2
, 

O
3
, O

4
, and O

5
, respectively.
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TABLE 4. Effect of adding different cold pressed oils on rheological properties of UF-white soft cheese during 
storage at 5±1ºC .

Treatments*
storage pe-
riod (days)Parameters

O 5O 4O 3O 2O 1C

0.600.901.200.900.700.60FreshHardness

(N) 0.350.830.870.800.400.5514

0.840.840.930.730.870.86FreshCohesiveness

(~) 0.790.740.720.770.840.8314

6.606.606.566.596.596.60FreshSpringiness

(mm) 5.995.995.976.005.995.9914

0.500.630.800.800.601.50 FreshGumminess

(N) 0.350.500.600.630.330.9014

3.285.455.705.114.073.26FreshChewiness

(mj) 3.223.733.873.601.951.9114

*C: UF-White soft cheese without addition (Control), O1: UF-White soft cheese with Marjoram oil (200 
ppm), O2: UF-White soft cheese with Thyme oil (200 ppm), O3: UF-White soft cheese with Rosemary oil 
(200 ppm), O4: UF-White soft cheese with Moringa oil (200 ppm) and O5: UF-White soft cheese with Car-
damom oil (200 ppm).

The flavor of UF-white soft cheese and 
overall score were affected by different types 
of cold pressed oils used. Similar results were 
reported by Abd El-Baky (2006) who reported 
that adding cardamom, thyme or clove essential 
oils to white soft cheese made from goat’s 
improved flavor of cheese. EL-Kholy et al. (2017) 
mentioned that the highest scores obtained were 
for the UF-soft cheese sample containing either 
the cumin essential oil or the mixture of cumin, 
rosemary and thyme. Also it can be concluded that 
the untreated and treated UF-white soft cheese 
samples with the different essential oils were 
still accepted by the panelists even at the end of 
storage period. El-Sayed et al. (2017) concluded 
that addition of Moringa oleifera oil at different 

concentration to labneh improves the sensory 
properties, acceptability, and nutritional value and 
extend the shelf life.

Conclusion                                                                       

The results concluded that adding the cold 
pressed oils to the retentate of UF-white soft 
cheese as natural food additives especially, rose-
mary followed by thyme oil, can be used to extend 
the shelf life of the UF-white soft cheese. In ad-
dition, these cold pressed oils in particular Marjo-
ram, Rosemary and Cardamom oils improve the 
sensory attributes and could be successfully used 
as natural and safe additives in producing of the 
UF-white soft cheese.
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