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ABSTRACT 
 

 

The relation between malnutrition and illnesses has long been known. Food consumed by people in 

industrialized countries has higher levels of n-3 fatty acids. The benefits and risks of consuming edible 

fats are always discussed in scientific sources and mass media. Camelina oil has many properties and 

applications. This oil contains high amounts of omega-3, which helps prevent cancer and obesity. It is 

used in industry as a biofuel, in the production of resins, waxes, as well as in the production of cosmetics 

and pharmaceuticals. Vegetable oil factories add industrial antioxidants to prevent spoilage and oxidation 

and increase the shelf life of the oil which are extremely dangerous to human health.  However, due to 

high contents of alpha-tocopherol and vitamin E in camelina oil, which are powerful antioxidants, it does 

not need any additives for shelf life. The fatty acid profile of camelina oil depends on a number of factors, 

including the pedoclimatic conditions of the crop, such as the weather conditions during the growing 

season, genetic diversity between varieties, even there are differences between the characteristics of winter 

and spring camelina. Qualitative differences in the content of linoleic acid and alpha linolenic acid are 

considerable, but there is less variation in other fatty acids. The average fatty acid content of linoleic acid 

and alpha linolenic acid in Camelina oil is 12.4-15.3% and 36.8-40.8%, respectively. The average content 

of tocopherols in this oil is between 806-1008 mg/g. Camelina oil is golden yellow with a slight mustard 

aroma. The average of some physical properties of camelina oil colour such as refractive index, density, 

soap number and iodine number is equal to 1.4756 (at 25 ° C), 0.92 cc (25 ℃), 105 (iodine in 100 g of 

oil) and 187.8 (mg/g of oil), respectively. 
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1. Introduction 

The role of oils and fats in human diet is one of the 

most important areas studied in nutrition science. This 

group of foods is extremely important not only from 

a health perspective but also from a global trade. 

Changing perspectives on edible oils and fats have a 

profound effect on food consumption and ultimately 

on health status, agricultural production and nutrition 

education. Oils and fats as important components of 

foods, act as a heat transfer medium and affect the 

taste, smell and texture of fried foods. These 

compounds or their derivatives also have many non-
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food uses. The main constituents of all oils and fats 

are triacylglycerols (triglycerides) and they are a 

compact source of energy and carrier of fat-soluble 

compounds (such as vitamins A, D, E and K) (Patil and 

Deng, 2009). 

 The physical properties of natural oils and fats are 

very variable, even if they are composed of similar 

fatty acids. The difference is related to the various 

ratios of fatty acids and the structure of triglycerides. 

Factors such as weather conditions, soil type, growing 

season, ripeness, etc. are effective in determining the 

composition of fatty acids. Other compounds in oils 

https://dx.doi.org/10.22126/atic.2021.6441.1009
https://atic.razi.ac.ir/
https://creativecommons.org/licenses/by/4.0/
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and fats (such as tocopherols, sterols, pigments, etc.) 

are important in terms of quality and stability 

properties. Also, the type and degree of saturation of 

oils and fats are factors affecting their shelf life 

(Putnam et al., 1993).  

Fats are the richest source of dietary energy. Each 

gram of protein or carbohydrate produces only 4 kcal 

of energy. While each gram of fat produces 9 kcal of 

energy. The presence of fat in food improves the 

aroma and taste of food and stimulates the appetite 

and is effective in creating a feeling of satiety. Fats 

play a supporting role in cell walls and nerve 

membranes. Unsaturated fatty acids are precursors of 

prostaglandins that play an important role in 

controlling inflammatory reactions, blood pressure, 

blood clotting, and so on. Subcutaneous fat also 

prevents heat loss and the penetration of cold into the 

body (Reedy and Krebs-Smith, 2010). 

Nutrition science research has led to increased 

demand for food quality and safety. This research is 

aimed at exploiting natural resources that have 

beneficial effects on human and animal health. These 

sources include bioactive compounds that contain 

unsaturated fatty acids, especially omega-3, omega-6, 

antioxidants, flavonoids, vitamins, and minerals. 

Among these sources, fish oil and vegetable oils (such 

as flax, rapeseed and camelina) are known and their 

effect on promoting human and animal health has 

been proven. For example, feeding of rats with fish oil 

reduced interleukin production and tumor necrosis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

factor. The use of flaxseed oil in the diet of pigs 

increases the ratio of unsaturated fatty acids in the 

fetus and offspring of pigs. Also, consumption of 

rapeseed oil, which is enriched with omega-3, reduces 

cholesterol as well as the ratio of LDL to HDL. There 

is a lot of information about the effect of unsaturated 

fatty acids on the nutrition and health of humans and 

animals. 

The fatty acid profile of some oil crops are 

presented in Table 1. The highest amount of alpha 

linolenic acid among oil crops is found in flaxseed oil 

(50-60%). However, the use of flaxseed oil in human 

nutrition is limited due to its sensitivity to oxidation 

and its specific taste. Another rich source of alpha 

linolenic acid is camelina oil. The content of alpha 

linolenic acid in camelina oil is about 38% and has 

numerous benefits compared to flaxseed oil (Zuber, 

2009). Oil content, fatty acid profile and other 

nutritional characteristics of camelina can all be 

affected by factors such as cultivated camelina 

cultivar, climate, processing method and other 

agronomic factors (Raziei et al., 2018). 
 

1.1. Edible Camelina oil 

The fatty acid profile of an oilseed determines 

whether it can be used as a nutritional, industrial or 

pharmaceutical product. This situation encourages us 

to look for new sources of new oil or fatty acid profiles 

in different plant species. Vegetable oils containing 

fatty acids such as linolenic, linoleic and oleic are  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 1. Comparison of the percentage of fatty acids (% wt) of several different vegetable 

oils (Ghamarnia et al. 2020).  

Soybean Palm Rapeseed Camelina Fatty acid 

- 0.30 - Trace C12:0 Lauric acid (C12:0) 

- 1.10 - 0.10 C14:0 Myristic acid (C14:0) 

10.50 41.90 4.60 6.80 C16:0 Palmitic acid (C16:0) 

4.10 4.60 2.10 2.70 C18:0 Stearic acid (C18:0) 

Trace 0.30 0.70 1.50 C20:0 Arachidic aicd (C20:0) 

Trace * 0.30 0.20 C22:0 Behenic acid (C22:0) 

* 0.20 0.20 Trace C16:1  Palmitoleic acid (C16:1) 

22.50 41.20 64.30 18.60 C18:1  Oleic acid (C18:1) 

53.60 10.30 20.20 19.60 C18:2  Linoleic acid (C18:2) 

7.70 0.10 7.60 32.60 C18:3  Linolenic acid (C18:3) 

Trace - Trace 12.40 C20:1  Eicosenoic acid (C20:1) 

Trace - - 1.30 C20:2  eicosadienoic acid ( C20:2) 

- - - 0.80 C20:3  
dihomo-gamma-linolenic acid 

(C20:3) 

- - - 2.30 C22:1  Erucic acid (C22:1) 

https://en.wikipedia.org/wiki/Behenic_acid
https://en.wikipedia.org/wiki/Palmitoleic_acid
https://en.wikipedia.org/wiki/Linoleic_acid
https://en.wikipedia.org/wiki/Alpha-linolenic_acid
https://en.wikipedia.org/wiki/Erucic_acid
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suitable for industrial and food use. The human body is 

not able to make some essential fatty acids. These fatty 

acids must be supplied through food. Oleic, linoleic and 

linolenic acids are essential components of fatty acids 

that should be used regularly for good health. In 

addition, vegetable oils rich in oleic, linoleic and 

linolenic acid are more suitable for cooking (Hrastar and 

Košir, 2011). 

Common vegetable oils such as olive, corn and 

sunflower oils contain less than 1% linolenic acid; 

while rapessed or soybean oil is about 8% and flaxseed 

oil with 60% is the richest source of linolenic acid. The 

percentage of oil and its fatty acid composition are 

important characteristics for genotype. Genotype value 

is measured by the oil level and the its fatty acids 

composition. These factors determine the acceptability 

or usability of the cultivars (Zuber, 2009). 

Camelina oil has high levels of unsaturated fatty 

acids. Linoleic acid (18: 2) and linolenic acid (18: 3)  in 

this oil have been increased using agricultural 

engineering techniques. Therefore, camelina oil is a 

rich source of omega-3 essential fatty acids. These 

compounds have a favorable nutritional effect as well 

as favorable physiological effects, so that they can 

significantly reduce blood triglycerides and 

cholesterol. Camelina oil with its unique combination 

of fatty acids can be considered as a suitable oil for 

direct use (such as salads), cooking and enriching 

products such as margarine, salad dressing, 

mayonnaise and ice cream with omega 3 (Abramovic 

and Abram, 2005). 

The colour of camelina oil is golden yellow with a 

slight mustard aroma. The average of some refractive 

index, density, soap number and iodine number of 

camelina oil is equal to 1.4756 (at 25 ° C), 0.92 cc (25 

℃), 105 (iodine in 100 g of oil) and 187.8 (mg/g of oil), 

respectively. The presence of carotenoids and 

chlorophyll in camelina oil has also been reported using 

UV spectroscopy (Sizova et al., 2003). 

Camelina, also known as wild flax, has compounds 

similar to flaxseed. It seems that with high levels of 

omega-3 and omega-6 fatty acids, protein (35 to 40%) 

and gamma-tocopherol can be considered as an 

alternative source of flax. In addition, the antioxidant 

content of camelina oil is much higher than flaxseed 

oil, so it is much less perishable (Taranu et al., 2014). 

Other fatty acids including Stearic (18:0), Arachidic 

(20:0), Eicosadienoic (20:2), Eicoatrienoic (20:3), 

Behenic (22:0), Erucic (22:1), Lignoceric (24:0), and 

Nervonic acid (24:1) have also been detected in small 

amounts in camelina oil. Linolenic acid is the most 

abundant fatty acid in camelina oil at approximately 25 

to 30%. The results of various studies have shown that 

the oxidative stability of camelina oil is higher than 

flaxseed oil (as the richest source of plant omega-3). 

Fat oxidation not only leads to unpleasant taste and 

discoloration, but can also reduce the quality of 

nutrition and safety (Sipalova et al., 2011).  

The fatty acids profile of camelina (Soheil cultivar) 

in Iran is shown in Fig. 1. (Kahrizi et al., 2015). 
 

 

 
 

Figure 1. Camelina fatty acids profile (Soheil cultivar). SFA: Saturated 

Fatty Acid. MUFA: Monounsaturated Fatty Acid. PUFA: 

Polyunsaturated Fatty Acid (Ghamarnia et al., 2020). 

 

1.2. Industerial uses of Camelina oil 

The presence of omega-3 and high antioxidant 

content in camelina oil has made it widely used in the 

cosmetics industry. Biofuel companies around the 

world also use the oil of this plant like other oil plants 

such as soybeans in the industrial production of 

biofuels (Rahimi et al., 2021). Camelina oil can also be 

a good alternative to jajoba (which is expensive and 

rare) waxes, which are widely used in various 

industries, including the cosmetics industry. Also, the 

presence of a layer of gum that surrounds camelina 

seeds can be used as a cover for other seeds so that the 

germination process in them can be done more slowly 

and safely in the soil. This gum can also be used to 

prevent soil erosion (McVay, 2008). 

Biofuel technology is not an unknown technology 

for humans and the use of this substance dates back to 

before the discovery of fossil fuels. Numerous 

attempts have been made in the past to produce or use 

biodiesel (Demirbas and Demirbas, 2007).  
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From 1932 to 1942, vegetable oils were used as fuel 

in emergency situations. With rising oil prices and 

declining fossil fuels as well as environmental 

considerations, much attention has been paid to the 

use of vegetable oils and animal fats to produce 

biodiesel fuels (Sharma and Singh, 2009). 

In general, from a technical point of view, biodiesel 

has the following characteristics and advantages: 

- In most conventional engines designed for diesel 

combustion, they will run without any problems if 

mixed with a small amount of biodiesel. 

- It can be stored in the same conditions as diesel. 

- Contains about 11% by weight of oxygen higher 

than conventional diesel so it will have high energy 

production efficiency. 

 - It has no sulfur or its sulfur is much less than 

ordinary diesel and there is no concern about 

corrosion of the internal surfaces of the engine. 

- It has a high flash point (ignition temperature) and is 

about 130 degrees Celsius, (which is about 62 degrees 

Celsius for diesel). Therefore, it is very safe for 

transportation and suitable for use in difficult 

conditions. 

- It has a higher cloud point (hardening temperature) 

so in cold seasons it is better to mix it with more 

diesel. However, this amount depends on the material 

from which the biodiesel is made. 

- Non-toxic and biodegradable (decomposes about 

four times faster than conventional diesel if released 

into the environment). 

The most important disadvantage of biodiesel is the 

cost of the product, which arises from the price of the 

primary feed and its availability. By finding other 

materials with lower refining rates that are suitable for 

the biodiesel production process, the price of 

biodiesel can be reduced to be competitive with 

conventional diesel fuel (Veljković et al., 2009) 

Camelina seeds contain 30 to 40% oil and have a 

higher oil yield than many oil crops such as soybean. 

Numerous factors affect plant yield, such as climate, 

location and growing conditions, the use of 

agricultural inputs, and the presence of pests, 

diseases, and weeds. Genetic modification may bring 

camelina yield closer to rapeseed. Camelina is a 

dryland crop that requires less agricultural inputs. 

Therefore, it has a lower production cost than other oil 

crops (Moser and Vaughn, 2010). 

1.3. Camelina meal Camelina has been cultivated in      

caCamelina has been cultivated in Europe for about 

2000 years and is used for extraction oil and animal 

feed. The meal of this crop (seed residue after oil 

extraction) is considered as a valuable source for 

animal feed. In order to use camelina meal as a 

potential source for animal feed, sufficient 

information on its composition, nutritional value and 

digestibility must be available. In this regard, there is 

a lot of information on different livestock, including 

sheep, dairy cows, pigs and different types of poultry 

(Putnam et al., 1993). 

Camelina meal which obtained by cold pressing 

method consists of about 35% crude protein, 6-12% 

fat, 6-7% ash and 41% crude fiber. The gross energy 

of camelina meal is about 4800-4600 kcal / kg.  

Feed includes the major costs of producing 

livestock products. Therefore, providing new and 

low-cost resources will reduce these costs. Broilers 

and laying hens grow very fast, so they need to be fed 

high-calorie (3200-2800 kcal/kg/day) and high-

protein (16-26% crude protein) diets. The basic diet 

ration is generally based on corn and soybean. Due to 

the increasing demand for oil products for the 

production of biofuels, nowadays the need for new 

resources with lower costs for feeding livestock and 

poultry is felt more than ever. Therefore, camelina 

meal with high energy and protein is one of the most 

serious candidates. Several studies in recent years 

have been done on broilers and laying hens as well as 

turkeys with diets containing camelina meal. The 

amount and type of fatty acids in the diet can affect 

the content of fatty acids, fat-soluble vitamins and egg 

yolk pigments. Using diets that can add more omega-

3s and vitamins to eggs is one of the most important 

factors in the poultry feed industry. Therefore, many 

studies have been conducted on the use of camelina 

meal in the diet of laying hens. The results of most of 

these researches indicate the positive effects of this 

camelina meal with a certain amount (Cherian, 2012). 

Consumption of 10% camelina meal in the diet can 

increase the amount of omega-3 in chicken meat by 2 

to 3 times in comparison to corn and soybean as a 

control diet (Table 2). In the past, flax seed was used 

as a source of omega-3 in diets (Cherian, 2008). 

A study by Aziza et al. (2010) showed that the use 

of camelina meal in broiler diets by 5% and 10% 

increased alpha-tocopherol and antioxidant activity in 
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meat by 1.7 times. In addition, this diet has no effect 

on the taste and juiciness of meat. Therefore, diets 

containing camelina meal are not only rich in essential 

fatty acids such as omega-3, but also reduce oxidative 

stress in cattle. 

 

Table 2. Comparison of the effect of control diet with diet 

containing camelina meal on meat quality (Cherian 2008) 

 Total 

omega-3 

(mg/100g) 

Total long 
chain omega-3 

(mg/100g) 

alpha_Linolenic 

(18:3) 

(mg/100g) 

Camelina 

meal 

   

Red meat 0.88 0.32 0.56 

White meat 0.45 0.19 0.26 

Control 

meal 

   

Red meat 0.29 0.07 0.22 

White meat 0.14 0.09 0.05 

 

There are limitation in studies on the effects of 

camelina meal, especially on the digestibility of 

amino acids, and this is one of the challenges of using 

this type of meal. There is also a need for further 

studies on camelina meal to reduce its negative 

effects. The presence of glucosinolates is another 

challenge of its use that can be solved by introducing 

new cultivars of camelina and processing methods 

(Ghamarnia et al., 2020). 

The effects of processing or use of enzymes in 

enhancing nutrient digestibility need to be more 

investigated. Such research may put forward answers 

to the reduction in growth observed in young birds fed 

camelina meal. Furthermore, effects of the meal on 

product organoleptic quality during storage and 

cooking, along with long-term effects on bird health 

aspects, need to be further investigated.  New 

camelina cultivars typically have low levels of 

glucosinolates (20–24 µmol/kg) and erucic acid 

(Cherian, 2012). 

 

2. Conclusion 

Camelina seed is a rich source of unsaturated fatty 

acids, vitamins and essential proteins. Due to the high 

amount of alpha linolenic acid compared to linoleic 

acid, this oil is able to improve the fatty acid ratio of 

n-6/n-3 in food. The unique properties of camelina oil 

have made it possible to use in human food and 

various industries, especially biodiesel production. 

Camelina meal is a rich and affordable source for use 

in the livestock and poultry feed industry. However, 

camelina is an almost new crop and more studies are 

needed in various aspects. 
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