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Abstract       In this study, the oil content and some physico-chemical 
properties of crude oil obtained by solvent extraction from seeds of three 
grape cultivars were investigated. Two wine grape cultivars (Merlot and Pinot 
Noir) and one table grape cultivar (Chasselas Doré) were used for seeds 
recovery. Further, the grape seeds were  conditioned and subjected to 
hexane extraction. The grape seeds oil content was in the range 13-15.5%, 
depending on the grape cultivar. The values obtained for physical 
characteristics (relative density and refractive index) as well as chemical 
properties (free fatty acids, acid value, saponification value, iodine value, 
peroxide value and unsaponifiable matter) were similar to those of other 
vegetable oils used for human consumption. Our resuts highlight that the 
grape seed oil could be used as an important source for recovery of high 
quality edible oil.   
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About 80% of the total crop is used in wine making 

and the treatment and disposal of winery waste 

represents a serious environmental problem [2,5]. 

Every year, wine making leads to the generation of 

huge quantities of grape pomace (around 7–9 million 

tons/year) [9-11]. Grape pomace is a great source of 

polyphenols, pigments, sugars, tartrate, fibers, oils and 

ethanol. The grape pomace is mainly used as fertilizer, 

animal feed, or for obtaining of food and nutritional 

supplements, alcoholic drinks, colorants, antibacterial 

and antioxidant agents [12-14].  

Grape pomace, annually generated in the winemaking 

industry, represents a valuable source of phenolic 

compounds, an underutilized raw material for 

extraction of value-added compounds used as food 

additives or nutraceuticals  [3]. 

Skins and seeds represint about 13% of the amount of 

processed grapes and are specially a rich source of 

health-promoting polyphenols such as 

proanthocyanidins, anthocyanins, flavonols, and 

flavan-3-ols. The seeds represent about 38–52% of dry 

pomace [13, 14]. 

Grape seed oil is excellent for frying because it is one 

of the most stable oil used in food thermal applications. 

Grape seed oil is rich in polyunsaturated fatty acids 

needed for normal cell metabolism. Also, grape seed 

oil containing phytosterols and tocopherols, which act 

as free radicals to prevent the oxidation [2,11,14]. It 

was proven that grape seed oil has several important 

health benefits. Thus, this oil is a high linoleic (76%) 

product, able to increase the level of HDL cholesterol, 

(high-density lipoprotein or good cholesterol) and 

decrease the level of LDL cholesterol (low-density 

lipoprotein or bad cholesterol). Additionally, grape 

seed oil is a cosmetic ingredient. Grape seeds have also 

been appreciated because of their content of phenolic 

compounds [5,11]. The polyphenols and flavonoids 

found in grape seed oil represent powerfull 

antioxidants. Most health benefits of this oil are 

attributed to the presence of these compounds.  

The use of pomace in food industry for oil obtaining is 

a very actractive option to create a new food source for 

human consumption. Also, this option is supported by  

the advantage derived from raw material availability. 

Taking into account the above mentioned, the purpose 

of this study is to obtain by solvent extraction the seed 

oil of three grape cultivars and to evaluated the crude 

oil samples in terms of some physico-chemical 

properties. 

 

Materials and Methods 
 

Crude grape seed oil obtaining 

 

The grape seeds were purchased from Recas winery 

(western part of Romania, vintage 2014). The seeds 

from grapes Merlot and Pinot Noir (Vitis vinifera L.) 

were recovery from pressed grape pomace resulted as a 

by-product in red wine technology, while the seeds of 

Chasselas Doré cultivar were separated from fresh 
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grapes. The grape seeds were dried at 60°C for 24 h 

using a drying oven Binder (Germany). Prior oil 

extraction, the seeds were  ground using a Grindomix 

Retsch GM 2000 grinder. Direct solvent extraction was 

applied for obtaining the crude grape seed oil. Thus, 

the ground grape seeds were extracted in a Soxhlet 

extractor apparatus using repeated washing (10 

percolations) with hexane (1:5, w/v) for 3.5 h. 

 

Evaluation of grape seed oil 

 

Crude grape seed oils were investigated in terms of 

physico-chemical characteristics such as:  relative 

density, refractive index, free fatty acids value, iodine 

value, saponification value, unsaponifiable matter and 

peroxide value according to standard methods for 

applied for oils analysis [1]. 

 

Results and Discussions 

 
As it can be seen from Figure 1, the oil content 

recorded variations with grape cultivar, as follows: 

14.29% in  Chasselas Doré grape seeds, 15.47% for 

Merlot grape seeds and 13.25% in the case of Pinot 

Noir grape seeds. Our results are consistent with 

literature data proving the influence of grape cultivar 

on the content of seed oil [7]. 
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Fig. 1. The crude oil content in grape seeds 

 

Our results reveal low values of free fatty acids 

(expressed as %, oleic acid) in grape seed oil samples 

(Chasselas Doré: 0.83, Merlot: 1.04, Pinot Noir: 1.12). 

We supposed that the free fatty acids were formed by 

the hydrolytic activity of lipolytic enzymes during 

grape seeds preparation prior hexane extraction. The 

highest acid value was recorded for Pinot Noir grape 

seed oil and the lowest for Chasselas Doré grape seed 

oil, Figure 2. These results are in agreement to those 

reported by Kamel et al. [8].
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Fig. 2. The acid value of crude grape seed oil 

 

Our data highlighted that the value of relative density 

at 20° C for Merlot grape seed oil was higher than 

recorded for the others two grape seed oils (Table 1). 

The obtained values are consistent with literature data 

reported for crude grape sees oils [4].
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Table 1 

The physical properties of crude grape seed oil 

 

Grape variety Relative density (20°C) Refractive index (nD 20°C) 

Merlot 0.927 1.465 

Chasselas Doré 0.919 1.467 

Pinot Noir 0.923 1.464 

 

The relative density increased with the degree of 

unsaturation. Thus, on the base of this  finding we can 

say that Merlot grape seed oil has the highest degree of 

unsaturation among the investigated grape seed oil 

samples. This hypothesis is confirmed by the results 

obtained for iodine value,  Figure 3.
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Fig. 3. The iodine value  of crude grape seed oil 

 

 

The values obtained for refractive index (nD 20°C) 

were close to those found by Göktürk Baydar et al. [6] 

and higher than the values reported in the literature for 

other crude oils: coconut oil (1.448), cotton oil (1.458) 

and palm oil (1.455).   

The saponification value of analyzed crude oil gives 

information regarding the nature of the fatty acids of 

the oil sample. This parameter is a measure of the 

average molecular weight, or of the chain length, of all 

fatty acids which exist in an oil sample. The 

saponification value varied dependend on grape 

cultivar, as follows: Chasselas Doré<Pinot 

Noir<Merlot, Figure 4. This index represents the 

amount of KOH required to saponificate 1 g of crude 

oil. The value of this index is subject to the number of 

fatty acids existing in a particular amount of fat. In 

turn, this number of fatty acids is conditioned by their 

molecular weight  

The values registered for unsaponifiable matter of 

investigated oil samples were lower than 2% (Figure 

5), according to the upper limits provided in the 

literature for crude grape seed oil [4, 6]. The lowest 

percentage of unsaponifiable matter was recorded for 

Merlot grape seed oil and the highest for Chasselas 

Doré grape seed oil.
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Fig. 4. The saponification value of crude grape seed oil 
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Fig. 5. The unsaponifiables content of grape seed oil 

 

Peroxide value is one of the most used parameters to 

obtainn information about the degree of oil oxidation. 

It measures the content of total hydroperoxides, as 

primary oxidation products, both during oil production 

and its storage. From the results of the peroxide index 

(Figure 6), it follows that, there were no recorded 

oxidative deterioration at this point.
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Fig. 6. The peroxide value of grape seed oil 

 

Conclusions 

 
Our results highlight that there were recorded some 

differences in crude oil content depending on the grape 

cultivar, as follows: Merlot>Chasselas Doré>Pinot 

Noir. Crude grape seed oils showed a low free fatty 

acid content (<1.2%, as oleic acid) as a result of  

hydrolytic activity exhihited by lipolytic enzymes 

during conditioning, prior solvent extraction. The 

values recorded for iodine value and relative density 

revealed that Merlot grape seed oil has a higher 

unsaturation degree than Pinor Noir and Chasselas 

Doré grape seed oil.  Saponification value of grape 

seed oil showed some variations depending on the 

grape cultivar, as follows: Chasselas Doré<Pinot 

Noir<Merlot. The peroxide values showed that there 

were no oxidative degradation processes in all grape 

seed oil samples. Our data attest that the quality 

characteristics of grape seed oil are similar to those of 

other edible oils. Considering all these results, our 

study reveals that grape seed oil presents an excellent 

potential to be used in food industry as a high quality 

oil. 
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