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 Abstract 

  
Introduction. This research aims at determining the effect 

of canola oil and natural antioxidant of basil on chemical and 
sensory properties of fresh cheese. 

Materials and methods. A fresh spreadable cheese was 
prepared by the use of fresh whole milk, canola oil and natural 
antioxidant of basil. The prepared cheese was analysed on fatty 
acid profile according to GC method of methyl esters, 
tocopherol content – according to HPLC method, phytosterol 
content – according to GC method, health lipid indices – 
according to empirical calculations complying with the fatty 
acid profile of the product, sensory evaluation – according to 
10-points hedonic scale. 

Results and discussion. Canola oil was characterized by a 
high content of unsaturated fatty acid content above 93 g.100 
g-1 of the total content and a very good ratio of omega-
6/omega-3 – 2/1. The total content of tocopherols in the lipid 
fraction was comparatively high – 315 mg.kg-1. Canola oil 
contained significant amount of phytosterols – 0.7 g.100 g−1 
with individual sterol composition – β-sitosterol (54.7 %) and 
campesterol (35.3 %) predominated in the sterol fraction. 

The cheese with partial replacement of milk fat by canola 
oil was characterized by a reduced content of saturated fatty 
acids which have negative effects on the human health – 35.18 
g.100 g-1 compared to 68.33 g.100 g-1 in cheese produced by 
classical technology containing only milk fat. The product 
contained a large part of the short-chain fatty acids, typical for 
milk fat that defines the functionality of the end product. The 
cheese with added canola oil presented a higher biological 
value due to atherogenic index of 0.42 compared to 1.60 for 
cheese produced only of milk fat, thrombogenic index of 0.59 
compared to 3.13 for cheese produced only of milk fat and 
preventive lipid score of 34.89 compared to128.23 for cheese 
produced only of milk fat.  

The fresh cheese with partial replacement of milk fat by 
canola oil had good sensory properties. 

Conclusions. Fresh spreadable cheese with partial 
replacement of milk fat by canola oil in the ratio (1:1) was 
characterized by increased healthy characteristics – low levels 
of atherogenic and prothrombogenic index and preventive lipid 
score. 

 

Article history: 

 
Received 23.08.2019 
Received in revised 

form 16.12.2019 
Accepted 30.06.2020 
 

Corresponding 

author: 
 
Mihaela Ivanova 

E-mail:  
mihaela_18bg@abv.bg 
 
 

DOI: 10.24263/2304-
974X-2020-9-2-9 



─── Food Technology ─── 

─── Ukrainian Food Journal.   2020.  Volume 9. Issue 2 ─── 374 

Introduction 
 

Vegetable oils were used to enhance fatty acids profile of dairy products [1-4]. 

Enriching the dairy products with omega fatty acids was made mostly by the inclusion of oil 

seed and vegetable oil in dairy animal diets [5, 6].  Another possibility was to replace partially 

or fully the milk fat in dairy products by oils rich in polyunsaturated fatty acids [7, 8]. 

According to our knowledge, there are insufficient investigations about the enrichment of 

high fat dairy products with vegetable oils. 

Canola oil, in comparison with other vegetable oils, is characterized by the lowest 

content of saturated fatty acids (less than 10 g.100 g-1), followed by the walnut and flaxseed 

oil. It is an excellent source of mono- and polyunsaturated fatty acids, wherein the ratio of 

omega-6/omega-3 is closest to the optimum [9]. Besides valuable fatty acid composition, 
canola oil is [10, 11]. The current trend for the production of health foods requires on the 

market the production of canola oil with low content of erucic acid, which is associated with 

certain diseases of the human [12]. This makes reasonable the addition of canola oil in dairy 

products. 

It is appropriate to supplement natural antioxidant when an addition of vegetable oils is 

used [13]. Sensory profile and valuable antioxidant properties of basil extract, due to 

contained aromatic components, are appropriate in combination with canola oil in order to 

reduce oxidation processes in the oil [14, 15]. 

The purpose of this work was to investigate the effect of canola oil and natural basil 

extract on chemical and sensory properties of fresh spreadable cheese. 

 

 

Materials and methods 
 

Raw materials 

 
Commercially available canola oil (Buldara Ltd., Bulgaria) and fresh natural cream 

(supplied by United Milk Company AD, Bulgaria) were used.  

For the preparation of the emulsions raw cow’s milk complying with the requirements 

of Regulation 853, 2004 from the EU and raw skimmed cow's milk (supplied by United Milk 

Company AD, Bulgaria) obtained on the day of its adoption were used as dispersible medium. 

 

Other material 

 

Emulsifier – glyceryl monostearate in amount of 0.1 g cm-3, according to data [16] 

(Cognis with trademark Cutina®, Germany), antioxidant – extract from basil ("Extractum" 

Ltd., Bulgaria) in the amount of 0.003 cm3.100 cm-3 with the major components in the 

chemical composition linalool 10,64 g.100 g-1, estragole 46.97 g.100 g-1, methyl eugenol 8.94 
g.100 g-1, β-bisabolene 3.06 g.100 g-1 [17], characterized by sensory profile, suitable for 

combination with canola oil. 

Starter culture with the following composition: Lactococcus lactis subsp. lactis, 

Lactococcus lactis subsp. cremoris, Streptococcus thermophilus, in the amount of 3 cm3.100 

cm-3 ("Lactina" Ltd., Bulgaria). 

Rennet – pure chymosin with activity 1:15 000, in the amount of 5 cm3.100 dm-3 

(Biokom Trendafilov with trademark Daniren®). 

Oils and cream were stored at 4-6 °C (Regulation No. 2 of 2017). 
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Methods 

 

Fatty acid composition and total lipid content analyses. The preparation of methyl 

esters of fatty acids was in accordance with ISO 5509, 2001. The analysis of methyl esters of 

the fatty acids was carried out by gas chromatography in accordance with ISO 5508:2000. 

Fatty acid composition of the obtained cheese was determined after extraction of fat by the 

method of Schmidt-Bonzynsky-Ratzaloff in accordance with ISO 1735|IDF 5:2004. 

Sterols analysis. Unsaponifiables were determined by weight after saponification of 
the lipid fraction and extraction with hexane in accordance with ISO 18609:2000. 

Identification was confirmed by comparison of retention times with those of a standard 

mixture of sterols in accordance with ISO 12228:2014. 

Tocopherols analysis. Tocopherols were determined directly in the oil by high 

performance liquid chromatography (HPLC) by Merck-Hitachi (Merck, Darmstadt, 

Germany) and the tocopherol content was calculated on the base of tocopherol peak areas in 

the sample vs. tocopherol peak area of the standard tocopherol solution in accordance with 

ISO 9936:2016. 

Emulsion preparation. It was performed by mixing of the two phases – vegetable oil, 

cream, milk and emulsifier, stirred with a mixer (Polytron® PT45-80) at speed – 150 s-1 

during 5 min. The concentrations used were: for emulsifier 0.1 g.100 cm-3, for oil phase 4 

cm3.100 cm-3 canola oil with 4 cm3.100 cm-3 cream (1:1). The mixtures were heated to 55-60 
°C in order to complete dissolution of the emulsifier [18]. 

Fresh cheese preparation with addition of vegetable oil. A flowchart for the 

production of fresh spreadable cheese and addition of vegetable oil was applied [19]. 

Qualification of milk → Standardization of milk fat to 8 cm3.100 cm-3 → (4 cm3.100 cm-3 

canola oil + 4 cm3.100 cm-3 milk fat) and addition of antioxidant 0.003 cm3.100 cm-3 → Heat 

treatment of milk and addition of emulsifier t = 55-60 °C and glyceryl monostearate (0.1 

g.100 cm-3) → Obtaining of emulsion → Pasteurization (88 °C, duration 5 min) → Cooling 

(25 ºC) → Inoculation (3 cm3.100 cm-3 starter culture) → Pre-biological ripening (an increase 

in titratable acidity of 0.018 – 0.027 represented as percentage of lactic acid) → Addition of 

rennet (5 cm3.100 dm-3) → Coagulation (14-16 h) → Cutting of the gel and curd retention in 

the whey for 30 min at a temperature of 20-25 °C → Drainage and self-pressing to dry matter 
approximately 30 g.100g-1 → At a temperature of 20-22 °C for 1-2 h → At a temperature of 

4-6 °C overnight → Dry salting NaCl (0.5 g.100 g-1) → Homogenization of the curd → 

Packaging and cooling. 

The data for the chemical composition and biological value of cheese produced only 

with milk fat were taken from our previous study [19]. 

Health lipid indices. Qualitative indicators of fat atherogenic index (AI) [20]; 

Preventive lipid score (PLS) [21]; Thrombogenic index (TI) [22]. 

Sensory analysis. The sensory evaluation of the fresh cheeses was conducted in 

accordance with the Bulgarian State Standard 15612-83 and ISO 6654:1991. The evaluation 

criteria were as follows: taste and flavour – 35 points, structure – 25 points, consistence – 20 

points, appearance – 10 points, and colour – 10 points (maximum overall score – 100 points). 
The results were equated to a 10 point evaluation scale in order to be presented in a spider 

diagram. 

Statistical analysis. The Significance of the differences between the average values 

was evaluated by Least Significant Difference (LSD) test considering p < 0.05 as significant 

[23]. Multiple comparisons were made by LSD method [24]. The results were presented as 

mean value ± standard deviation (SD) [25]. 
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Results and discussion 
 

Canola oil analyses 

 

The results of performed investigations about the fatty acid composition of canola oil 

are presented in Table 1. 

 
Table 1 

Fatty acid composition of canola oil 

 

Fatty acid g.100 g−1 of total fatty acids 

Lauric acid С12:0 0.06±0.01a 

Miristic acid   C14:0 ND 

Palmitic acid  C16:0 5.07±0.05b 

Palmitoleic acid C 16:1 0.28±0.05c 

Margaric acid  C17:0 0.06±0.01a  

Stearic acid  C18:0 0.70±0.06d 

Oleic acid  C18:1 62.39±1.15e 

Linoleic acid  C18:2 20.06±1.00f 

α-linolenic acid  C18:3 9.48±0.85g 

Arachidonic acid  C20:0 0.55±0.15h 

Eicosenoic acid  C20:1 1.08±0.28i 

Behenic acid  C22:0 0.27±0.09j 

Erucic acid  C22:1 ND 
a-j Means in the same column with different letters show significant differences (p < 0.05); 

 * Values are expressed as mean ± Standard deviation (n=3); ND: not detected  

 

 

The data showed that 13 fatty acids were identified which presented 99.97 g.100 g−1 of 

total fatty acids. The oleic 62.39 g.100 g−1 of total fatty acids and linoleic 20.06 g.100 g−1 of 

total fatty acids were prevailing. 

Figure 1 presents the fatty acids distribution in canola oil. 

The results showed that the canola oil was characterized by a high content of unsaturated 

fatty acid content above 93 g.100 g-1 of the total content and a very good ratio of omega-
6/omega-3 – 2/1. The data on fatty acid composition were similar to those obtained by other 

research teams, for varieties with low erucic acid (C22:1), which emphasizes its healthfulness 

[12]. Essential fatty acids (C18:2 and C18:3) laid in high amounts on the total content of 

unsaturated fatty acid content above 30 g.100 g-1. These indicators determined the health 

characteristics of canola oil and defined it as a vegetable oil with high quality fatty acid 

profile. 

The data showed that canola oil had a very low content of saturated fatty acids, and this 

indicator was superior to other vegetable oils such as walnut, flaxseed, etc. [26, 27]. The high 

amount of mono unsaturated fatty acids was similar to that of olive oil and helps the right 

functioning of various physiological systems in the human body. The amount of omega-3 

fatty acids (C18:3), was increased in comparison to other vegetable oils – olive, corn, 
sunflower and others [19]. 
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 Sum of saturated fatty acids, g·100 g−1 

 Sum of monounsaturated fatty acids, g·100 g−1 

 Sum of polyunsaturated fatty acids, g·100 g−1 

 

Figure 1. Distribution of the fatty acid groups in canola oil 

 

The tendency of oils to oxidation was determined by the content of polyunsaturated 
fatty acids. Vegetable oils contained different amounts of natural antioxidants – tocopherols 

(α, β, γ, δ), which limited the oxidation processes. An important indicator of the healthy 

nature of canola oil was phytosterol content (brassicasterol, campesterol, β-sitosterol, Δ5-

avenasterol, Δ7-avenasterol) [28]. Therefore, the content of tocopherols and phytosterols in 

canola oil was investigated. The data obtained are presented in Table 2. The data showed that 

canola oil was characterized by a high content of α and γ-tocopherols, an important indicator 

of the antioxidant properties of the vegetable oils [29]. 

The results showed that canola oil was characterized by a high content of phytosterols, 

which, according to several studies lower the cholesterol and the level of LDL cholesterol in 

the blood [30]. The total content in the oil was found to be 0.7 g.100 g−1. The individual sterol 

composition is presented in Table 2. -Sitosterol (54.7 g.100 g−1) and campesterol (35.3 

g.100 g−1) predominated in the sterol fraction. 

Tocopherols are a class of organic chemical compounds, many of them have vitamin E 
activity. The total content of tocopherols in the lipid fraction was comparatively higher – 315 

mg.kg-1. The tocopherol composition is presented in Table 2. The γ-tocopherol predominated 

in the oil, followed by α-tocopherol. The oil with higher content of α and γ-tocopherol proved 

superior to a number of common food oils [28]. 

 
Table 2 

Tocopherol and phytosterol content in canola oil 

Canola 

oil 

Total, mg 

kg-1 

Tocopherols content, % of tocopherol content 

α β γ γ-3 δ 

315±10 43.5±0.5a 1.2 ±0.1b 53.6±0.4c 1.1±0.1d 0.6±0.1e 

Total, g 

100 g−1 

Phytosterols content, % of phytosterol content 

Brassicasterol Campesterol β-sitosterol Δ5 

avenasterol 

Δ7 

avenasterol 

0.7±0.0 9.6±0.2a 35.3±0.5b 54.7±0.5c 0.2±0.1d 0.1±0.0e 
a-e Means in the same row with different letters show significant differences (p < 0.05);* Values are 

expressed as mean ± Standard deviation (n=3) 

6.71

63.75

29.54
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Fresh cheese analyses 

 

An important characteristic of the end product is its biological and functional value. 

Healthiness of cheese with canola oil was determined on the basis of the content of fatty acids 

and indicators characterizing the wholesomeness of fats, presented in Table 3 and Table 4. 

The data showed that the cheese with partial replacement of milk fat by canola oil was 

characterized by a reduced content of saturated fatty acids which have negative effects on 

human health – 35.02 g.100 g-1 compared to 68.33 g.100 g-1 in cheese by classical technology 
containing only milk fat [19]. 

The product contained a large part of the short-chain fatty acids, typical for milk fat that 

defines the functionality of the end product [31, 32]. 

Figure 2 presents the fatty acids distribution in in cheese with canola oil. 

 

 

 
 

 Sum of saturated fatty acids, g·100 g−1 

 Sum of monounsaturated fatty acids, g·100 g−1 

 Sum of polyunsaturated fatty acids, g·100 g−1 

 
Figure 2. Distribution of the fatty acid groups in cheese with canola oil 

 

 

The cheese with partial replacement of milk fat by canola oil was characterized by an 

increased content of unsaturated fatty acids in comparison to cheese, which contains only 

milk fat [19]. Increased wholesomeness of the end product was determined by the content of 

oleic acid (C18:1), linolenic acid (C18:3) and linoleic acid (C18:2). Our results were 

comparable with the reported fatty acid composition studies of dairy products enriched with 

canola oil [6]. 

Table 4 presents the evaluation of the biological value of the cheese determined by 

qualitative indicators of fat values - atherogenic index 0.42 compared to 1.60 for cheese 

produced only with milk fat, thrombogenic index 0.59 compared to 3.13 for cheese produced 
only with milk fat and preventive lipid score 34.89 compared to 128.23 for cheese produced 

only with milk fat [19]. These indicators in the control sample were three to four times higher 

compared to the cheese with canola oil, which shows higher biological value of the product 

with vegetable oil. It represents a healthier version of traditional fresh spreadable cheese 

produced only of milk fat. A similar tendency was observed by other authors [33–35]. 

35.02

47.53

17.45
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Table 3 

Fatty acid composition of cheese with canola oil 

 

Fatty acid g 100.g−1 of total fatty acids 

Caproic acid  C6:0 0.09 ± 0.00a 

Caprilic acid   C8:0 0.96±0.10b 

Capric acid   C10:0 1.67±0.15c 

Lauric acid  С12:0   5.70±0.85d 

Miristic acid  C14:0 0.64±0.15e 

Palmitic acid  C16:0 19.18±1.12f 

Palmitoleic acid  C16:1 1.16±0.15g 

Margaric acid  C17:0 0.37±0.09h 

Margarinoleic acid  C17:1 0.20±0.05i 

Stearic acid   C18:0 6.41±0.95j 

Oleic acid   C18:1 46.17±2.14k 

Linoleic acid   C18:2 12.77±1.00l 

α-linolenic acid  C18:3 4.68±0.88m 
a-m Means in the same row with different letters show significant 

differences (p < 0.05); 

 *Values are expressed as mean ± Standard deviation (n=3) 
 

Table 4 

Health lipid indices of cheese with canola oil 

 

Health lipid indices g.100 g−1 of total fatty acids* 

Atherogenic index 0.42 

Trombogenic index 0.59 

Preventive lipid score 34.89 

Total cheese lipid content 20.70 

*Values are expressed on the basis of mean fatty acid content 

 

 

An important characteristic of the end product is its sensory profile. Figure 3 presents 

the sensory characteristics of fresh cheese with partial replacement of milk fat by canola oil 

and antioxidant of basil extract. The sensory profile showed that fresh cheese with partial 

replacement of milk fat by canola oil had good sensory characteristics. Some variation in 
colour was established due to the specific sensory profile of canola oil. The values for the 

indicators of taste and aroma remained relatively high, indicating that canola oil can be 

successfully used for the partial replacement of milk fat. The overall assessment of sensory 

indicators was 47.5 of maximum 50 points. Our results complied with the results obtained by 

other authors [36, 37]. 
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Figure 3. Sensory profile of the cheese enriched with canola oil 

 

 
Conclusions 
 

The fresh cheese with partial replacement of milk fat by canola oil and the addition of 

natural antioxidant of basil extract was characterized by improved fatty acid profile, and a 
significant higher content of essential polyunsaturated fatty acids. 

The cheese with partial replacement of milk fat by canola oil was a very good source of 

tocopherols and phytosterols, which increased its healthy characteristics. 

Qualitative indicators of fat – atherogenic and thrombogenic index and preventive lipid 

score defined the product as a healthy version of the classic fresh high fat spreadable cheese 

containing only milk fat and reduces the risk of various diseases associated with the 

consumption of animal fats. 
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