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Abstract

The grape (Vitis vinifera) from the Vitaceae family is the most grown fruit species in the world.
Turkey has an important place in the world wine-growing due to favourable climatic conditions.
The Cappadocia region is among the most important regions in Turkish wine production. The
most grown varieties in this region are Emir and Dimrit grapes. Grape seeds are a by-product
of the wine-making industry and fruit juice. Most of the total amount of grapes is used in wine
making. In a few weeks of the harvest season, around 10 million tons of grape seeds are
emerging in the world. Grape seed oil contains omega 6, which is essential for omega fatty
acids, at a high rate and also they are rich in polyphenolic compounds with strong biological
effects. Due to the fatty acids and phenolic content of these products, it is aimed to be a new
food source for human nutrition and at the same time to contribute to the reduction of factory
product costs. The highest fatty acids identified in all varieties were linoleic acid (C18: 2),
followed by oleic acid (C18: 1), palmitic acid (C16: 0) and stearic acid (C18: 0). Total phenolic
substance content ranges between 70 and 84 (g GAE/Kg extract) among the varieties. The
phenolic content of the Dimrit grape seed is higher than Emir Grape seeds. According to these
results, the oils of Cappadocia grape varieties Emir and Dimrit can be proposed as a new food
source for human nutrition at the same time to contribute to the reduction of factory product
costs.
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1. INTRODUCTION

The grape (Vitis vinifera) from the Vitaceae family is the most grown fruit species in the world
[1]. Turkey has an important place in the world winegrowing due to favourable climatic
conditions [2]. 40% of the grape produced in our country is consumed as table, 35% is dried,
23% is used in making various products such as molasses, pulp, must and 2% is processed in
wine [3]. Approximately 71% of world grape production is evaluated as wine, 27% as table and
2% as dry [4]. The Cappadocia region is among the most important regions in Turkish wine

production. The most grown varieties in this region are Emir and Dimrit grapes.

Grape seeds are a by-product of the wine-making industry and fruit juice. Most of the total
amount of grapes is used in wine making. In a few weeks of the harvest season, around 10
million tons of grape seeds are emerging in the world [5]. Seeds of grape constitute about 20%
of the total weight of grapes [6]. Annual grape seed production capacity in Turkey is estimated
to be about 30000 tons [2].

Only seeds are used for the production of grape seed oil, with about 7-20% of the seed being
oil based on dry matter [7]. Grape seed oil contains omega 6, which is essential for omega fatty
acids, at a high rate. It is important that grape seed oil increase the HDL cholesterol (good) level
and reduce the LDL cholesterol (bad) level. Grape seed oil contains unsaturated fatty acids such
as linoleic acid (72-76%) that makes it so precious. Grape seed contains more linoleic acid than
most plants containing linoleic acid such as safflower (70-72%), sunflower oil (60-62%) and
corn oil (50-52%) [8].

Grape seeds are rich in polyphenolic compounds with strong biological effects. These
polyphenols, which are composed of flavonoids and phenolic acids, have antioxidant,
antibacterial and antiulcer activity [9]. In addition, the phenolic compounds in grape seeds also
exhibit various physiological effects such as cardioprotective, anticancerogenic, anti-
hypertension and antihyperglycemic [10-12]. Grape seeds, the compounds it contains and the
physiological effects it has done have revealed the potential for use as food additives and
supplements [13, 14].

In this study, it is aimed to investigate fatty acid compositions and total phenol contents of grape
seeds extracted from Cappadocia region grapes and to evaluate unaccounted waste of wine,
grape juice and molasses plants. Due to the fatty acids and phenolic content of these products,
it is aimed to be a new food source for human nutrition and at the same time to contribute to

the reduction of factory product costs.
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2. MATERIALS AND METHOD

2.1. Grape Seeds

The Emir and Dimrit grape varieties belonging to Cappadocia region were collected from the
producer vineyards at the harvest time of 2016. Seeds are separated from their beads in the

shadow and room temperature and waited for 10 days at room temperature until analysis.

2.2. Analyses in Grape Seeds

Moisture, ash, protein, total fat, total sugar was analysed in grape seed samples. The principle
of moisture determination is to determine the water loss by drying the sample for a certain
period at normal atmospheric pressure and calculate it as % wet basis [15]. Ash is minerals that
do not burn in food. In the analysis, the samples were brought to constant weight in an ash oven
at 550 °C and cooled in a desiccator and then weighed [16]. Protein determination was made
according to the principle of Kjeldahl method [17]. The principle of the oil is determined
according to the Soxhlet method. The principle is to extract the substances soluble in the
petroleum ether in the material, then to separate the petroleum ether and calculate the amount

of the crude oil [18]. Total sugar analysis was performed by spectrophotometric method [19].

2.3. Analyzes in Grape Seed Oils

2.3.1. Fatty acid analyzes

Grape seeds were dried at 40 ° C for 3 hours, and then the moisture was reduced to 4% and then
ground using mortar. For oil extraction from grape seeds, 5 g of the sample taken using the
Soxhlet system was subjected to oil extraction with the help of hexane solvent. Solvent was
evaporated in the evaporator and the amount of oil obtained was weighed and yielded. Fatty
acids were determined by Agilent-6890N brand gas chromatograph. The derivatization process
is described by Slower et al. method [20]. Fatty acid methyl ester (FAME) standards are used.
Experimental conditions which the GC-FID spectrum of oils is obtained: Temperature 1: 60 °
C, Time 1: 2 minutes, Rate: 5 ° C / minute, Temperature 2: 250 ° C, Total analysis time: 60
minutes, Amount of sample injected: 1 microliter, Injector temperature: 230 ° C, Capillary
column: HP-5 column (30 m in length, 0.32 mm in diameter, film thickness 0.25 pm), Carrier

gas: hydrogen, 13.38 psi.

2.3.2 Total phenolic compound analysis
Using the Folin-Ciocalteu reagent, the total phenol compounds were measured for their
absorbance at 760 nm in a spectrophotometer (Shimadzu UV-1601). Appropriate standard

(gallic acid) solutions were prepared and the calibration graph was drawn by measuring the
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absorbance in the spectrophotometer. The total phenolic compound in the sample was
determined from the correct equation obtained from the calibration graph [21].

2.4 Statistical Analysis

The trial was carried out in 3 replicates according to the 2x2 factorial trial plan based on the
full chance and the data obtained on the basis of the research were subjected to analysis of
variance using the SPSS package program. The averages for the variation sources were
compared using the Duncan Multiple Comparison Test [22].

3 RESULTS AND DISCUSSIONS

Moisture, ash, protein, sugar values of seed samples used in the experiment are given in Table
1.

Table 1. Moisture, ash, protein, sugar values of grape seed (Data were averages of three
different samples + standard deviation. Values followed by different letters in each
row indicated significant differences (p < 0.05) among different treatments.)

Emir Dimrit Level of Significance
Moisture (%) 9.79+0.11a 9.02+0.03b faied
Ash (%) 3.33+0.02a 3.35+0.01a N.S.
Protein (%) 7.99+0.02b 8.70+0.02a o
Sugar (g/100g) 11.36£0.30a 11.34+0.21a N.S.

** Significant at p < 0.01, N.S.: Non-Significant

When moisture, ash, protein, sugar values are examined,; it is observed that the moisture content
of Emir grape seeds and protein content of Dimrit grape seed is higher than the other (see Table

1). There was no statistical difference between ash and sugar amounts of grape seeds.

Both grape seeds generally have ash content higher than apple fiber and oat flour but lower than
wheat flour when the literature is examined. In a study of the composition of grape pulp, the
content of protein in the grape bark was reported to be 11.6-14.4 g / 100 g dry sample and ash
content in grape bark 5.7-9.2 g / 100 g dry sample [23]. When these values are examined, it is

seen that both protein and ash contents of grape seeds are lower than grape pod contents.

The amounts of fatty acids, total fat and phenolic content of grape seeds are given in Table 2.
The amount of saturated fat(>SFA) is between 14.02% and 14.33%. The sum of
mono(> MUFA) and polyunsaturated (> PUFA) fatty acid amounts is 85.67% to 85.98%. The
amounts of saturated fatty acids are lower than the amounts of mono- and polyunsaturated fatty
acids. The highest fatty acids identified in all varieties were linoleic acid (C18: 2), followed by
oleic acid (C18: 1), palmitic acid (C16: 0) and stearic acid (C18: 0). The high amount of linoleic
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acid makes the grape seed oil valuable [7]. The amount of linoleic, oleic and palmitic acid in
the Dimrit grape is higher than the Emir (p<0,05). The amount of stearic acid in the Emir grape
is higher than the Dimrit (p<0,05). In terms of linoleic, oleic, palmitic and stearic acid content,

the difference between the varieties is statistically significant.

Table 2. The amounts of fatty acids, total fat and phenolic content of grape seeds (Data were
averages of three different samples * standard deviation. VValues followed by different
letters in each row indicated significant differences (p<0.05) among different

treatments)

Fatty Acid Profile Emir Dimrit Silg_r?i\ll‘?(!;rrce
Myristic acid (%) C14.0 0.12£0.01a  0.09%0.01b *x
Palmitic Acid (%) C16:0 7.99+0.02b  8.70+0.02a bl
Margaric acid (%) C17:.0 0.10£0.00a  0.09+0.01a N.S
stearic acid (%) C18:.0 5.7240.03a  4.79+0.02b **
Arachidic acid (%) C20:0 0.15+0.01b  0.18+0.0l1a **
Behenic acid (%) C22:0 0.12+0.02a  0.09+0.01b *x
Lignoceric acid (%) C24:0 0.13+0.01a  0.08+.0.01b *x
Total Saturated Fatty Acid (SFA) (%) 14.33 14.02
palmitoleic Acid (%) C16:1 0.10+0.01a  0.10+0.0l1a N.S
Heptadecanoic acid (%) Ci7:1 0.10£0.01a  0.09+0.0l1a N.S
Oleic Acid (%) Cc18:1 17.49+0.05a 17.42+0.04a N.S
Oleic Acid (%) C18:1 trans 0 0 -
Eicosenoic acid (%) C20:1 0.14+0.01a  0.13+0.0la N.S
Erucic acid (%) Cc22:1 0 0 -
Mono Unsaturated Fatty Acid
(MUFA) (%) 17.83 17.74
Linoleic Acid (%) C18:2 67.0640.09b 67.79+0.03a bl
Linoleic Acid (%) C18:2 trans 0 0 -
y-Linolenic acid (%) C18:3 0.78+0.01a  0.45+0.01b *x
E’O(/z)l)y Unsaturated Fatty Acid (PUFA) 6784 68.24
Total Oil Content (%) 8.92+0.09a  7.02+0.08b *x
Total Phenolic Substance Content (mg 70.008+0.89b 84.127+0.79a o

GAE/kg extract)

** Significant at p < 0.01, N.S.: Non-Significant

Other fatty acids detected in the study include myristic acid (C14: 0), margaric acid (C17: 0),
arachidic acid (C20: 0), behenic acid (C22: 0), lignoceric acid (C24: 0), palmitoleic acid (C16:
1), margaroleic acid (C17: 1), eicosanic acid (C20: 1) and y-linolenic acid (C18: 3). Although
there are statistical differences between varieties, these fatty acids are quite low. Erucic acid
(C22: 1) was not identified in either of the varieties. Among the trans oils, linoleic acid (C18:
2 trans) and oleic acid (C18: 1 trans) were not found (Table 1). Total phenolic substance content
ranges between 70 and 84 (mg GAE/kg extract) among the varieties. The phenolic content of

the Dimrit grape seed is higher than that of the other species.
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As reported from previous studies, grape seed oil mainly contains palmitic, stearic, oleic and
linoleic acids [24, 25]. In one study researcher reported that the ranges of fatty acids in the seeds
of five grape variety were 6.7 - 8.9% for palmitic, 1.1 - 5.3% for stearic, 9.7 - 17.5% for oleic,
69.2 - 80.5% for linoleic and less than 0.1% for palmitoleic and linolenic acids [26]. The fatty
acid composition of the grape seed oil is between the oils of safflower, sunflower, soybean,
maize, cotton seed, poppy and tabacco [27]. It has been stated that sunflower oil and grape seed
oil show similarity in many studies. Sunflower oil includes 60% linoleic, 25% oleic, 8%
palmitic and 5% stearic acid [27]. Grape seed oil fatty acid composition is very similar to

sunflower oil.

Luttero et al. were studied cold-pressed chardonnay, muscadine, ruby red, and concord grape
seed oils and their defatted flours for their fatty acid composition. The most abundant fatty acid
in the oils was linoleic acid, ranging from 66.0 g/100 g of total fatty acids in ruby red seed oil
to 75.3 g/100 g of total fatty acids in concord seed oil. The oils were also high in oleic acid and
low in saturated fat [28]. When these values are examined, it is seen that the values we find

overlap with the literature.

When the literature is examined, it is seen that the total phenolic contents are incompatible with
each other [29-31]. In all plant metabolisms, there are many different qualities and quantities
of phenolic compounds known as secondary metabolites, which are known to play roles in
protecting plants against certain harmful organisms [32]. The structure and amount of phenolic
compounds varies depending on the phenological grades the grapes have undergone during
maturation. The amount of phenolic compounds in the seed decreases in the later stages from
the maturation phase. The amount of phenol compounds in the grapes varies according to the
variety and maturation, the environmental factors (climate, soil, etc.), and the applied cultural

processes [33].

Grape grown in Turkey, especially grapes in the Aegean region are consumed as table. The
quality of the grapes grown in the Cappadocia region is not suitable for consumption as table.
Thin crustaceans and juicy fruit meats make these grapes used in the wine industry. The wines
made are not included in the top-quality group. Because of their religious beliefs, some
producers do not sell their products for wine production, but use them in making food products
such as molasses and pulp. This situation causes a high amount of stem, nucleus and crust from
the grapes grown in the Cappadocia region. According to these results, the oils of Cappadocia
grape varieties Emir and Dimrit can be proposed as a new food source for human nutrition at

the same time to contribute to the reduction of factory product costs.
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CONCLUSION
It is known that grape seeds have a strong antioxidant and free radical scavenging effect due to

their proanthocyanidins. Hardness and negative taste make the grape seed not suitable for direct
consumption and this makes the grape seed oil more valuable. On the other hand, from these
seeds, which are the by-products of the wine industry, polyphenols can easily be extracted in
large quantities, enabling their application as ingredients of functional or enriched foods.
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