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ABSTRACT. Chemical composition of oil, extracted from the seeds of Saperavi grape variety, in
particular, quantitative content of fatty acids, biogenic amines and amino acids and their influence on
physiological activity of white Wistar rats were investigated. Constituents of grape seed oil were separated
using the method of high-pressure liquid chromatography (WATTERS, USA) on Nova-Pak column C18
(100 mm, 83.2mm) and determined on a fluorescent detector (at 270 nm). Effects of extracted solutions
on emotional state of adult Wistar rats were tested in special experiments and evaluated using Irvin’s
scale. Saturated and unsaturated fatty acids (lauric, myristic, palmitic, stearic, oleic, linolenic and
arachidonic acids), biogenic amines (serotonin, dopamine, noradrenaline, adrenaline) and amino acids
(aspartic and glutamic acids, asparagine, phenylalanine, tyrosine, threonine, tryptophane, leucine,
methionine, proline, alanine, glycine) were found to improve functional state of white rats and, as a
result, to alleviate aggressive behaviour. Application of grape seed oil in medical practice for curative
purposes seems to be very prospective. © 2014 Bull. Georg. Natl. Acad. Sci.
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It is known that moderate consumption of
Saperavi wine positively influences human health and
noticeably improves performance of the central nerv-
ous system (CNS) [1], normalizes cardiac rhythm and
increases organism’s resistance to diseases [2]. It is
established that transfer of biologically active sub-
stances from grape berries to wine takes place in the
process of wine-making. Considering the above facts
our aim was to study chemical composition of grape
seed oil and ascertain its biological role.

Materials and methods
The object of present investigation was oil ex-

tracted from the seeds of Saperavi grape variety by
the method of cold pressing [3]. Grape seed oil has
light yellow coloration and pleasant aroma. Probes
for the analysis were prepared according to the state
standard (51486-99).

Organic components of grape seed oil were stud-
ied after removal of tannic and volatile substances.
For this purpose the solution under investigation
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was transferred to the separating funnel of 100 ml
capacity and extraction was performed 2 times using
10 ml of hexane. The obtained uniform extract was
washed-off with distilled water and dried using an-
hydrous sodium sulphate. Constituents of grape seed
oil were separated using the high-pressure liquid
chromatography (HPLC, WATTERS, USA,) on Nova-
Pak column C18 (100 mm, 83.2 mm) and their quanti-
ties determined on the fluorescent detector (at 270
nm). Chromatography rate was 2.0 ml/min.

Effects of extracted solutions on the emotional
state of adult Wistar rats were studied in special ex-
periments. Total 30 animals weighing 200±2.0 g were
tested. Experimental animals were placed into four
standard cages in conditions of full value nutrition
regime. Once a day the experimental animals were
administered 0.2 ml, 0.6 ml or 1 ml of 25% solution of
grapevine seed extract  per os using a special dispos-
able catheter, while control animals were given 5 ml
of distilled water. After termination of experiments
the effects of substances, extracted from grape seeds
were studied and emotional state of animals was
evaluated according to Irvin’s scale [4]. Then the
animals were euthanized and their internal organs
subjected to pathomorphological examination.

Results and Discussion

In the first series of experiments we investigated
distribution of fatty acids in the oil extracted from
seeds of Saperavi grapes. Oil extracted from the grape
seeds was found to be comparatively rich in unsatu-

rated fatty acids, in particular, oleic and linolenic ac-
ids. These acids are not synthesized in animal organ-
ism and are regarded to be as significant as vitamins.
Grape seed oil contains also lauric acid (5.4 mg/100g),
myristic acid (6.3 mg/100g), stearic acid (4.5 mg/100g)
and arachidonic acid (3.1 mg/100g). Their quantita-
tive content calculated in milligramms per 100 g of
dry weight is presented in Table 1.

It is known that linolenic acid is applied for pre-
vention of immune deficiency, for treatment of diabe-
tes mellitus, atherosclerosis and for rehabilitation af-
ter a heart attack [5]. It is often used for treatment of
infectious diseases and restoration of damaged func-
tion of the Central Nervous System [6]. It is espe-
cially noteworthy that linolenic acid favours reduc-
tion of cholesterol content in blood [7], thus pre-
venting the development of atherosclerosis in ani-
mals. The rest fatty acids – myristic, palmitic, stearic
and arachidonic acids are actively involved in provi-
sion of an organism with energy [8].

It should be noted that administration of grape
seed oil per os did not cause changes in Wistar rats
either at anatomic level or at the level of internal or-
gans. No deviations were marked in the weight gain
of animals.

Reuslts of study of biogenic amines and amino
acids contained in grape seed turned out to be very
interesting. Chromatography allowed to detect such
biologically active substances, which play special
role in integral functioning of the Central Nervous
System (Table 2).

Oil extracted from the seeds of Saperavi grapes
was found to contain especially high amount of se-
rotonin (38 mg/100 g), which has a significant role in
brain functioning. In particular, presence of excess of
serotonin in the brain alleviates stress, reduces inci-
dence of aggression, murder and suicide [9]. This
can serve as a presumable explanation of the fact
that administration of grape seed oil per os caused
reduction of aggressive behaviour in experimental
animals. Oil extracted from the seeds of Saperavi
grapes contains comparatively less, but still quite

Table 1. Quantitative distribution of fatty acids in
the oil extracted from seeds of grapevine variety
Saperavi (mg/100g)

# Fatty acids Content (mg/100g) 
1. Lauric acid  5.4±0.02 

2. Myristic acid 6.3±0.05 

3. Palmitic acid 8.1±0.03 

4. Stearic acid 4.5±0.04 

5. Oleic acid 21.1±0.04 

6. Linolenic acid 51.4±0.15 

7. Arachidonic acid 3.1±0.02 
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significant amount of dopamine – (6.5 mg/100 g), which
has positive effect on the course of Parkinson’s dis-
ease [10]. Dopamine is a neurotransmitter and it is
actively involved in the functional activity of brain.

Adrenaline and noradrenaline as
neurotransmitters actively participate in metabolic
processes proceeding in the nervous system.
Adrenaline supplies animal organisms with energy
via mobilisation of glucose [11, 12].

Significant results were obtained in terms of quan-
titative distribution of amino acids in the Saperavi
grape seed oil.  12 amino acids have been detected in
the grape seed oil (Table 3).

As Table 3 shows, grape seed oil is characterized
by comparatively high content of tryptophane and
aspartic acid, 18.67 mg/100 g and 11.6 mg/100 g, cor-
respondingly. These amino acids are known to sig-
nificantly improve functioning of the Central Nerv-
ous System. Aspartic and glutamic acids are
neurotransmitters involved in energetic shifts and
mechanisms preventing the organism from the toxic
ammonium. Phenylalanine is known to improve
memory and the ability for learning. Threonine stimu-

lates activity of the Central Nervous System. Defi-
ciency of tryptophane causes weakening of mental
abilities. Tryptophane eliminates depression and im-
proves sleep. Leucine is a source of psychic energy.
Methionine reduces excitation and anger. Proline is a
synergist of an inhibiting effect of gamma-
aminobutyric acid. Alanine is a source of energy for
the brain.

Results of our experiments show that oil extracted
from grape seeds, which is rich in biogenic amines
and several essential amino acids, significantly im-
proves functional activity of living organisms.

Production of oil from seeds of Saperavi grapes
and its use in medicine seems to be very prospective.

Table 2. Quantitative distribution of biogenic
amines in oil extracted from seeds of grapevine
variety Saperavi

# Biogenic amines Content (in %) 
1. Serotonin 38±0.20 
2. Dopamine 27±0.15 
3. Noradrenaline 18.3±0.12 
4. Adrenaline 16.7±0.09 

Table 3. Quantitative distribution of amino acids
in oil extracted from seeds of grapevine variety
Saperavi (mg/100g)

# Amino acid Content (mg/100g) 
1. Aspartic acid 11.65±0.4 
2. Glutamic acid 8.05±0.2 
3. Asparagine 5.84±0.5 
4. Phenylalanine 8.76±0.5 
5. Tyrosine 6.0±0.3 
6. Threonine 9.77±0.9 
7. Tryptophane 18.67±0.7 
8. Leucine 5.34±0.7 
9. Methionine 6.15±0.8 
10. Proline 4.80±0.4 
11 Alanine 7.48±1.0 
12. Glycine 7.49±0.9 
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bioqimia

saferavis jiSis yurZnis wipwis zeTis qimiuri
Sedgeniloba da misi funqciuri roli
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Seswavlilia saferavis jiSis yurZnis wipwis zeTis qimiuri Sedgeniloba, kerZod,
cximovani mJavebis, biogenuri aminebis da aminomJavebis raodenobrivi Semcveloba da maTi
gavlena vistaris xazis TeTri virTagvebis fiziologiur aqtivobaze. wipwis zeTSi Semavali
nivTierebebis dayofas vaxdendiT maRalwneviani Txevadi qromatografiiT (WATTERS, USA)
Nova-Pak C18 -is svetze (100 mm, 83, 2 mm) fluorescentul deteqtorze (270 nm).
specialurad SeviswavleT eqstragirebuli sxnarebis efeqtebi vistaris xazis zrdasruli
virTagvebis emociur mdgomareobaze irvinis Skalis mixedviT. dadgenili iqna, rom saferavis
jiSis yurZnis wipwidan gamoyofili ujeri da najeri cximovani mJavebi (laurinis,
miristinis, palmitinis, stearinis, oleinis, linolenis da araqidonis mJavebi), biogenuri
aminebi (serotonini, dofamini, noradrenalini da adrenalini) da aminomJavebi (asparaginis
mJava, glutaminis mJava, asparagini, fenilalanini, Tirozini, treonini, triptofani,
leicini, meTionini, prolini, alanini da glicini) aumjobeseben TeTri virTagvebs funqciur
mdgomareobas da Sedegad, mniSvnelovnad mcirdeba agresiuli qcevebi. isaxeba saferavis
yurZnis wipwis zeTis samkurnalod gamoyenebis didi perspeqtiva.
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