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Abstract       This paper presents research results on essential minerals in 
walnut oil and an assessment of walnut oil mineral supply to the daily-
recommended diet. We determined, by Inductively Coupled Plasma - Mass 
Spectrometer (ICP-MS) method, concentrations of Ca, Mg, K, Na, Fe, Mn, 
Cu, Zn and Se in walnut oil samples from indigenous production. 
Experimental results show that the two walnut oil brands we analysed contain 
important amounts of Ca (28.713-32.127 mg/kg), Mg (19.848-21.527 mg/kg), 
K (18.152-20.268 mg/kg), Na (5.891-6.312) and appreciable amounts of Fe 
(2.073 -2.423 mg/kg), Mn (2.813 -3.150 mg/kg), Zn (1.117-1.333 mg/kg), Cu 
(0.143-0.175 mg/kg) and Se (0.072-0.094 mg/kg). However, calculus to 
estimate the mineral supply of walnut oil to the daily recommended diet show 
that it covers only partially the necessary diet; therefore, it cannot be 
recommended as a supplementary source of essential minerals.   
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Walnut oil or, according to Herodotus, “food for the 

brain”, has been known for times immemorial. 

Representatives of Ancient medicine, Avicenna and 

Hippocrates, described the healing properties of walnut 

oil used in the treatment of such diseases as 

tuberculosis, ulcer, wounds and burns, etc. [1] Walnut 

oil has been used not only in medicine, but also in 

Greek, French and Caucasian gastronomies due to its 

sophisticated taste and flavour.  

Modern science has confirmed the therapeutic and 

nutritive features of walnut oil: it showed that it is a 

natural storage of vitamins, minerals and biologically 

active substances. Walnut oil contains about 75% of 

the unsaturated fatty acids omega-3 and omega-6 that 

are essential for the human body 2-4. The content of 

fatty acids varies widely: oleic acid (12.70-34%), 

linoleic acid (49.7-72%) and linolenic acid (9.00-

25.00%) from the saturated palmitic (5.24-8.20%) and 

stearic (1.40-2.50%) 5. It also contains important 

amounts of vitamins such as A, C, D, E, K, necessary 

for the good functioning of the human body 1. In 

addition, walnut oil also contains some essential 

minerals such as iodine, calcium, iron, phosphorus, 

cobalt, selenium, magnesium and coenzyme Q10 6-7.  

These components make walnut oil good for treating 

and controlling a number of conditions, and for 

maintaining youth and health in humans. 

Walnut oil has a beneficial effect on the circulatory 

system, on the gastrointestinal system, on the urinary 

system and on the liver function; it protects the human 

body against cancer and it is extremely effective in the 

treatment of the nervous system and in cosmetic 

treatments 6, 8, 9, 10, 11, 12. Walnut oil is also a 

very useful food, easy to digest, and a source of energy 

and vitamins. However, it is not recommended in the 

cooking at high temperatures because they alter its 

therapeutic and nutritive features; it is used in salads 

and cold sauces, or as an ingredient in different diets 

13-14.  

Part of the benefits of walnut oil is due to the content 

of essential minerals, elements with major implications 

in the activity of the human body 7, 15. Therefore, 

knowing the concentrations of these elements is 

justified if we need to assess the therapeutic and 

nutritive features of this medicine food.  

Determining minerals in vegetal oils has been a 

difficult issue because of the heavy organic content of 

the oil matrix. Though literature lacks data regarding 

the mineral concentration of the walnut oil, there is 

great interest in developing new analysis techniques 

and procedures for the analysis of vegetal oil elements 

6, 16-25.  

The goal of this study was to determine the 

concentration of some essential elements in walnut oil 

and to assess their mineral supply to the recommended 

daily diet. We determined the concentrations of Ca, 

Mg, K, Na, Fe, Mn, Cu, Zn and Se in three samples of 

native walnut oil from two Romanian manufacturers. 

Analytic data allowed the evaluation of their mineral 

supply and of the degree they supply the daily-

recommended diet. 
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Materials and Method 
 

Material 

To reach our goal, we sampled refined walnut oil from 

two native manufacturers (named I and II); we 

prepared three work samples necessary for the analysis 

of the essential minerals of interest; all the samples 

analyzed were at the beginning of their shelf life. 

Reagents  

- Super pure nitric acid 65% - Merck (d=1.39 g/cm
3
), 

necessary to prepare the solution of HNO3 0.5 n; 

 - Merck purity concentrated standard calibration 

solution with which we prepared by proper dilution 

with distilled water, the work sample solutions to cover 

the concentration intervals from the samples to analyse; 

- Be-distilled water. 

Apparatus  

- Bruker - Aurora M90 - Quadrupole ICP-MS 

spectrophotometer. 

- NABERTHERM calcination oven, made in Germany, 

Model LE 6/11/B150, 2006 

Procedure 

Determining the microelements of interest 

was done by Inductively Coupled Plasma - Mass 

Spectrometer (ICP-MS) method adapted to the 

laboratory working conditions 20, 21, 26.  

Solubilising walnut oil samples (20 g) was done by 

calcination, followed by the dissolution of the 

calcinated product in nitric acid 0.5 N 26. 

Concentration of Ca, Mg, K, Na, Fe, Mn, Zn, Cu and 

Se in the solutions obtained from the disaggregation of 

oil samples was done by Bruker - Aurora M90 - 

Quadrupole ICP-MS spectrophotometer with the 

working parameters recommended by the 

manufacturer. 

 
Results and Discussions 

 
Experimental results of the determination of essential 

elements in walnut oil are shown in Table 1, where 

each value is the mean of three measurements.

  

Table 1 

Concentration of essential macro- and micro-nutrients in walnut oil 

Samples 
Mineral content (mg/kg) 

Ca Mg K Na Fe Mn Zn Cu Se 

Walnut 

oil I 
32.127 

3.040 

21.527 

2.923 

20.268 

3.402 

5.891 

0.251 

2.073 

0.412 

2.813 

0.250 

1.117 

0.186 

0.143 

0.014 

0.072 

0.012 

Walnut 

oil II 

28.713 

3.040 

19.848 

2.923 

18.152 

3.402 

6.312 

0.251 

2.423 

0.412 

3.150 

0.250 

1.333 

0.186 

0.175 

0.014 

0.094 

0.012 

Average 

value 
30.420 20.687 19.210 6.102 2.248 2.982 1.221 0.159 0.083 

 
As shown in Table 1, the distribution of mineral 

elements in the experimental walnut oil samples is 

strongly uneven. The best represented are macro-

elements, about 92% of the total analysed elements. 

Among them, calcium had the highest concentration, 

ranging between 28.7133.040 mg/kg (walnut oil II) 

and 32.1273.040 mg/kg (walnut oil I), followed by 

magnesium and potassium in smaller, closer 

concentrations ranging between 19.8482.923 mg/kg 

(walnut oil II) and 21.5272.923 mg/kg (walnut oil I), 

and between 18.1523.402 mg/kg (walnut oil II) and 

20.2683.402 mg/kg (walnut oil I), respectively, 

ranging between 5.8910.251 mg/kg (walnut oil I) and 

6.312 0.251 mg/kg (walnut oil II). 

Compared to macro-elements, microelements were 

identified in much lower concentrations ranging 

between 0.0720.012 mg/kg (selenium in walnut oil I) 

and 3.1500.250 mg/kg (manganese in walnut oil II). 

These values do not diminish the importance of the 

analysed microelements because, even in small 

concentrations, they are vital for the human body. 

Among microelements, the best represented are 

manganese and iron, in concentrations ranging between 

2.8130.250 mg/kg (walnut oil I) and 3.1500.250 

mg/kg (walnut oil II), and 2.0730.412 mg/kg (walnut 

oil I) and 2.4230.412 mg/kg (walnut oil II), 

respectively. Zinc was determined in smaller amounts 

than Mn and Fe, with mean values ranging between 

1.1170.186 mg/kg (walnut oil I) and 1.3330.186 

mg/kg (walnut oil II). Copper and selenium were in 

low concentrations, however important as essential 

elements. Experimental concentrations of copper and 

selenium ranged between 0.1430.014 mg/kg (walnut 

oil I) and 0.1750.014 mg/kg (walnut oil II), and 

0.0720.012 mg/kg (walnut oil I) and 0.0940.012 

mg/kg (walnut oil II), respectively.  

As for the distribution of Ca, Mg, K, Na, Fe, Mn, Zn, 

Cu and Se in the two brands of walnut oil, essential 

elements were determined in close amounts with a 

descending trend of their mean concentrations: Ca  

Mg  K  Na  Mn  Fe  Zn  Cu  Se. We need to 

mention that these values are valid because vegetal oil 

composition depends generally on the species it is 

extracted from, on agronomic and climate conditions, 

on the quality of the material and on the extraction and 

refining techniques [19]. We also mention that the 
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values of the concentrations of experimental essential 

elements are rather comparable with those of other 

researchers who studied similar oils [6, 19].  

The levels of concentration if essential minerals show 

that walnut oil contains important amounts of Ca, Mg, 

K, Na and considerable amounts of Mn, Fe, Zn, Cu and 

Se, which makes walnut oil a mineralising food. The 

quality of the mineralising food can be assessed based 

on the mineral supply, i.e. on the degree of coverage of 

the necessary minerals recommended in the daily diet.  

In our experiment, total concentrations of Ca, Mg, K, 

Na, Mn, Fe, Zn, Cu and Se (Table 1), the content of bio 

elements in 25 g of produce (Table 2), as well as the 

recommendations of the necessary minerals in the 

recommended daily diet (Table 3) 27, allowed us to 

estimate the supply of essential elements to the daily 

diet for the consumption of 25 g of walnut oil (Table 

4).

 

Table 2 

Content of Ca, Mg, K, Na, Mn, Fe, Zn, Cu and Se per 25 g of walnut oil 

Specification 
Mineral content (mg/kg) 

Ca Mg K Na Fe Mn Zn Cu Se 

Values 0.761 0.517 0.480 0.153 0.056 0.075 0.031 0.004 0.002 

 
Table 3 

Reference values of the necessary Ca, Mg, K, Na, Mn, Fe, Zn, Cu and Se in the daily-recommended diet 

People range 
Recommended necessary intake (mg/day) 

Ca Mg K Na Fe Mn Zn Cu Se 

Men aged 19-50 1000 400 4700 1500 8 2.3 11 0.9 0.055 

Women aged 19-50 1000 320 4700 1500 18 1.8 8 0.9 0.055 

 

 
Table 4 

Recommended mineral supply in the daily diet per 25 g of walnut oil 

Sample Mineral supply (%) 

 Ca Mg K Na Fe Mn Zn Cu Se 

Men aged 19-50 0.08 0.13 0.01 0.01 0.70 3.24 0.28 0.44 3.77 

Women aged 19-50 0.08 0.16 0.01 0.01 0.31 4.14 0.38 0.44 3.77 

 
As shown in Table 4, a daily consumption of 25 g of 

walnut oil in salads, cold sauces or ingredient in foods 

cover only part of the recommended daily intake. 

However, we can see that the consumption of 25 g of 

walnut oil supplies more manganese and selenium than 

the rest of the mineral elements analysed: 3.24% (men) 

and 4.14% (women) – in manganese, and 3.77% (men 

and women) – in selenium, respectively.  

Therefore, though the two brands of walnut oil contain 

important amounts of macro- and micro-elements, our 

research shows that is cannot be considered a 

supplementary source of bio elements. This is also 

supported by the fact that compared to other foods, 

walnut oil is consumed in rather small amounts. 

 
Conclusions 
 

Experimental results of the two Romanian brands of 

walnut oil analysis show that walnut oil contains 

important amounts of Ca (28.713-32.127 mg/kg), Mg 

(19.848-21.527 mg/kg), K (18.152-20.268 mg/kg), and 

Na (5.891-6.312), and considerable amounts of Fe 

(2.073-2.423 mg/kg), Mn (2.813-3.150 mg/kg), Zn 

(1.117-1.333 mg/kg), Cu (0.143-0.175 mg/kg) and Se 

(0.072-0.094 mg/kg). 

Our experiments showed that consuming 25 g of 

walnut oil daily does not supply the necessary mineral 

elements. This is also supported by the fact that, 

compared to other foods, walnut oil is consumed in 

rather small amounts. 
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