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Abstract 

In recent years, with the increase of the world population, the studies on the utilization of the herbal wastes resulting 

from increased industrialization and production have gained speed and importance. Vegetable oils take a large part in the 

formation of herbal wastes, especially in industrial areas. Vegetable oil wastes (residue) obtained by the cold press 

method which has been used since ancient times are thought to be richer in nutritional values as they are produced 

without using heat. In this study, protein, sugar, mineral, and calorie assays of the residues of Nigella Sativa, Wheat germ, 

Coconut, Grape seed, Fig seed, and Walnut which were generated as a by-product after cold press fixed oil extraction 

were investigated. 
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Introduction 

     Many different extraction methods are available in the 
production of vegetable oils. Among these, the main 
method known and used since ancient times is the cold 
press method. A simple mechanical pressure is applied in 
the oil production by the cold press. The use of solvents, 
as in the refining process, is not available, nor is there any 
kind of heat by external intervention [1]. Therefore, the 
cold press method does not require much energy. 
Although the amount of oil extracted by the refined 
method is higher than the amount of oil extracted by the 
cold press, the nutritional value of the residue obtained by 
the cold press is richer as they undergo less degradation 
[2]. The color, sensory, and nutritional values of the oils 
extracted by this method have been shown to be of good 
quality [3]. 

     In recent years, with the increase of the world 
population, the studies on the utilization of the herbal 
wastes resulting from increased industrialization and 
production have gained speed and importance. In 
particular, there are many studies on the recovery and 
utilization of organic raw material waste. Recovery of 
herbal wastes will contribute to the utilization of 
sustainable environmental waste as well as to the 
national economy. 
 

     In this study, the use of residue in the food industry, 
which contains important components in terms of 
nutrients and is produced as a by-product in consequence 
of the process following the fixed oil extraction by the 
cold press method, were investigated. In the study, the 
residues of Nigella Sativa, Wheat germ, Coconut, Grape 
seed, Fig seed, and Walnut obtained by the cold press 
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method were used. These residues are foodstuffs with 
very rich nutritional value. Residues create large amounts 
of food wastes and are used to produce products with low 
economic value (animal feed, fertilizer, etc.) [4]. 
Moreover, with the recovery of wastes, it is aimed to 
provide added value economically, to increase product 
variety, and to be used as a raw material providing 
economic recovery. As the consumption of food increases 
due to the recent increase in population, the need for raw 
materials also enhances [5]. Therefore, it is expected that 
the residues obtained will be used in the production of 
new food products with rich content and will provide a 
return to the national economy. 

Material and Methods 

     In the study, the residues of Nigella Sativa, Wheat germ, 
Coconut, Grape seed, Fig seed, and Walnut obtained by the 
cold press method were used. Protein, Sugar, Mineral 
content assays in these residues along with calorie 
calculation of the residues were made. Protein 
quantification was performed by the Kjeldahl method, 
sugar quantification by the Lane-Eynon method, mineral 
quantification using ICP/OES, and calorie quantification 
using Calorimetry (Figure 1). 

 

 
 

Figure 1: Residue samples of Nigella Sativa, Coconut, and Wheat Germ (respectively). 
 

Protein Quantification 

     The protein quantification in the residues of Nigella 
Sativa, Wheat germ, Coconut, Grape seed, Fig seed, and 
Walnut obtained by the cold press method was done 
using the Kjeldahl method. 1 g of the sample was 
transferred to Kjeldahl tube after weighing. 25 ml of 
Sulfuric acid was added with the catalyst. After placed in 
Kjeldahl incineration unit, 10 ml of Hydrogen Peroxide 
was added. It was incinerated at 420 C for 30 min. 
 
     A few drops of indicator were instilled to the 25 ml of 
boric acid solution in the flask and it was placed in 
distillation unit together with the cooled Kjeldahl tube. 50 
ml of pure water and 100 ml of sodium hydroxide 
solution were added slowly. Distillation procedure was 
started and was continued until the flask containing 25 ml 
of boric acid becomes a total of 150 ml. Finally, titration 
was carried out with 0.1 N hydrochloric acid solutions. 
 

Sugar Quantification 

     The sugar quantification in the residues of specified 
vegetable oils extracted after the cold press method was 
done using the Lane-Eynon method. The Cu-II ion, which 
is in the alkaline environment and at the boiling 

temperature, was reduced by the reducing sugars to the 
Cu-I oxide when starting the analysis. An alkali complex 
Cu solution was titrated to the solution prepared from the 
sugar-containing sample. Methylene blue was used as an 
indicator. After all copper was reduced to Cu-I oxide, 
titration was terminated when the methylene blue-
containing solution turned to a colorless form. The 
solution turned to a color of red copper. Calculations were 
made based on the consumption amount. 
 

Mineral Quantification 

     Mineral quantification in obtained residues was done 
using Shimadzu/ICPE 9000 (ICP-AES Multitype ICP 
Emission Spectrometer) device. First, 0.5 g of sample was 
weighed and placed in the incinerator. 7 ml of Nitric acid 
and 1 ml of Hydrogen peroxide were added in the 
container. It was placed in the incineration unit and 
method was selected from the control panel of the device. 
The incinerators were opened after cooling and the 
sample taken into ICPE 9000 tubes was placed in the 
autosample. Reading was done on the device by the 
method for mineral quantification (European 
Pharmacopoeia 8.0) [6] and results were obtained (Figure 
2). 
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Figure 2: Ca and Fe chromatograms of residues in ICPE 9000. 
 
 

Calorie Quantification in Residues 

     Calorie quantification in residues was done using IKA 
Calorimeter C 200. 0.5 g of sample was weighed and 
placed in the tube of the device. O2 was given in the tube 
to start incineration and the tube was placed in the 
device. After incineration was completed, the result was 
calculated. 
 

Results 

     According to the analysis results, the Protein and Sugar 
quantities in the residues used in the study and Calorie 
calculations of the residues were given in Table 1 and the 
Mineral quantities in Table 2. 
 

100g Protein Sugar Calorie 

Residue of Gape Seed 13g 2.4 g 485 cal/g 

Residue of Fig Seed 18 g 1.5 g 465 cal/g 

Residue of Coconut 21g 10 g 485 cal/g 

Residue of Wheat Germ 29 g 12 g 460 cal/g 

Residue of Walnut 42 g 6.1 g 475 cal/g 

Residue of Nigella Sativa 33.5 g 3.8 g 485 cal/g 
 

Table 1: Protein, Sugar and Calorie values of the Residue of Grape Seed, the Residue of Fig Seed, the Residue of Coconut, 
the Residue of Wheat Germ, the Residue of Walnut & the Residue of Nigella Sativa in 100 g. 
 

100g K P Fe Zn Ca 

Residue of Gape Seed 115 mg 215 mg 8 mg 0 510 mg 

Residue of Fig Seed 78 mg 319 mg 13 mg 2.68 mg 522 mg 

Residue of Coconut 247 mg 301 mg 9.5 mg 0 41 mg 

Residue of Wheat Germ 180 mg 602 mg 8.3 mg 6 mg 50mg 

Residue of Walnut 213 mg 573 mg 8mg 2.14 mg 221 mg 

Residue of Nigella Sativa 212 mg 550 mg 8 mg 2.35mg 526 mg 
 

Table 2: K (potassium), P (phosphor), Fe (iron), Zn (zinc) & Ca (calcium) values of the Residue of Grape Seed, the Residue 
of Fig Seed, the Residue of Coconut, the Residue of Wheat Germ, the Residue of Walnut & the Residue of Nigella Sativa in 
100 g. 
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Discussion 

    In a study [7], residues of different cold press oils were 
examined in terms of their physicochemical and bioactive 
properties and the residues were found to be rich in 
proteins as well as in phenolic compounds, flavonoids, 
and tannins. In the same study, it was observed that grape 
seed residue contains significant amounts of fiber and 
walnut residue has a high content of phenolic, flavonoid, 
and tannins. According to the results of the study by 
Karaman S, et al. [7], the amounts of protein in the walnut 
and grape seed residues were 34.09% and 9.38%, 
respectively. As seen in our results presented in Table 1, 
the amounts of protein of 42% and 13% were higher than 
other studies. In this study published in 2015, when the 
residues (walnut and grape) were compared for minerals, 
especially potassium, calcium, and phosphorus contents 
were found to be richer than the values given in Table 2. 
This difference may result from either the analysis 
methods used or types of raw materials used and the soil 
where it grows. 
 
     In the light of the results, it was observed that the 
residues were rich in protein, sugar, and mineral 
contents. 
 

Conclusion 

     The utilization of residues which are quite rich in 
protein & sugar, & mineral contents will provide added 
value economically and will provide an additional benefit 
in terms of healthy nutrition because of the enrichment of 
nutritional and functional properties of foods. The studies 
to be carried out on this subject will contribute to the 
development of the food sector in this area by using 
functional foods enriched in nutritional value, special 
nutritional foods, sports foods, and other new food 
products. This situation is expected to contribute to the 
national economy in the recovery of sustainable 
environmental wastes. 
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