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NEW POSSIBILITIES OF USE OF OAT RAW MATERIALS FOR INVESTIGATION OF
BIOLOGICALLY ACTIVE COMPONENTS IN THERAPY OF EXPERIMENTAL DIABETES

© L. Gayova, N. Yurzhenko, O. Mysnik

Memoro pobomu 6y10 3anpoNoHy6amu MexXHON02II0 aKead OUHAMIYHO20 eKCMpaz2y8aHHs 6i0N02IUHO AKMUBHUX
peyosun i3 conomu 8igca. Bcmanoeneno, wo KinbKicms eKCmpakmy ma KOHYEeHmpayis eKCmpazo8anux peiogun
sanedxcamo 8i0 mpueaiocmi npoyecy excmpaxyii. CKiao 00CHioxNcysano20 Qimokomniercy 00800U8Cs s10epHo-
mazHimuum pe3onancom. CKIa0 SUWUX HCUPHUX KUCTOM DIMOKOMNIEKCY eKCMPAaKmy 8i6CAHOT CONOMU 8UBHANU
wWAAxXoM 2a3060i xpomamozpaghii. Iloxazana moxcaugicms UKOPUCMAHHA QIMOKOMNIEKCY 3 eKCTNPAKMY CONOMU
8I8ca 8 00CHIONCEHHI MemaboLizMy ini0ie MIOKAPOY 8 eKCNEPUMEHMATIbHUX MEAPUH 3 MOOEILIIO YYKPo8o2o dia-
bemy.

Memoou docnidrcennsn: onmumizyeanu npoyec 600HO20 GUIYYEHH eKCMPAKMY CONOMU 8I6CA 3a OONOMO20I0
OUHAMIYHO20 Xapakmepy ma NiOGUYEHUX MEeMNEPpamyp, wo Modice OYmu Kpawjum OY4e8UOHUM HeOOiKaM, 3d-
nponoxosanum pauiute. /[nsa moeo, wob oyinumu 8iOMIHHOCMI 6 @MICMi cymiuiell peuouH, OMpPUMAHUX 3 nep-
BUHHO20 eKCmpakmy, Oy10 Bi03HAYEeHO CHOCMEPEdCeHHs CNeKmpis H-AMP 6 D;0. Ilpogedeno eazoso-
Xpomamo2cpaghiunutl aHai3 CneKmpy HCUPHUX KUCTOM Y 00CTI0NHCY8AHOMY (himoKomnaeKci ma ninioie Oinux Kpo-
8'anux Kaimuu mioxapoa. Mooentosannsa yykposoeo odiabemy Npo8OOUNOCSA WLIAXOM GHYMPIUHbOKIIMUHHO2O
66€0eH s CMPENnMo30moyuny 8 003i 35 Me Ha Kiloepam macu mina wypie npomsaeom 6 mudicHie.

Pesynomamu: 6y6 pospobdienuil Oinbul eKOHOMIYHO OOYIIbHULL NIOXIO 00 00epHCAHHS PIMOKOMNACKCY WLIAXOM
EKCMpazy8anHsa CONOMU 8I8CA 3 NOBHUM 30epedceHHAM 0ion02iYHO akmueHux peyosun. Kupno-kucromnuii cknao
@imoxomniexcy eKCmpakmy Gi6CaHOi CONOMU 8UBHABCA 2a3068010 Xpomamozpadieio. Posznanymo ckaao gimo-
KOMNJIEKCY eKCIMpaKmy colOMU 8i6ca 3a 00NOMO2010 A0ePHO-MAZHIMHO20 PE3OHAHCY

Bucnosku: Iloxasano modxciugicmo 6UKOpUCMAHHA DIMOKOMNIEKCY 3 eKCMpaKmy Gi8CAHOI conoMu 8 O00Ciui-
0diceHHI Memabonizmy inidie MioKapoa 8 eKCNePUMEHMAbHUX MEAPUH 3 MOOLIIO YYKPO80o2o diabemy
Knrwouosi cnosa: Avena Sativa, conoma, excmpaxyisi, noigpenonu, aHMmuoOKCUOAHmMu, HCUPHI KUCIOMU, eKCnepu-
MenmanvHuil diabem

1.Introduction tifically-practical researches aimed at studying poly-
The study of natural phytocomplexes permitted phenol component of numerous products of economic
to distinguish a wide group of biologically active sub- activity, such as wine [1], some agricultural products
stances of polyphenolic nature, in particular, flavo- [2, 3], and herbs, among which lists the oat, Avena
noids. At the moment, a considerable number of scien- Sativa, in its various natural and synthetic forms, are
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known. Polyphenols of the vegetative nature are repre-
sented by a variety of forms that potentially anticipates
a wide range of non-specific and specific biological
activity, and actualizes its further research and applica-
tion in the medical practice [4, 5].

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

The proposed extraction technologies of substanc-
es do not have harmful waste but include the formation
of significant side products, bran of oat straw on the
stage of substrate preparation, and the waste substrate
after the extraction. As we can see from the previous
discussion, the proposed technology of extraction re-
quires modern economically justifiable modernization.

Therefore, our task was to improve the technology
of extraction of biologically active substances.

Fatty acid composition of the phytocomplex of the
oat straw extract will be studied by gas chromatography.
Composition of the phytocomplex of the oat straw ex-
tract will be studied by nuclear magnetic resonance.

The possibility of using a phytocomplex from an
oat straw extract in the study of the metabolism of myo-
cardium lipids in experimental animals with a model of
diabetes will be indicated.

3. Analysis of recent studies and publications in
which a solution of the problem are described and to
which the author refers

An outstanding discovery of the existence of the C-
P-vitamin complex was a driving impulse for the develop-
ment of studying flavonoids in plants. The realization of its
immense role in metabolic processes and impacts on wide
range of physiological effects initiated the developing of
medicines where polyphenols and ascorbic acid are a part
of a native composition (for example, medicinal product
Kalifen consisting of viburnum extract [6]), or medicinal
products, where substances of flavonoid-contained extracts
are used as synthetic ascorbate modifiers. The typical ex-
ample of the ones is a ramified sample of dosage forms,
similar to the medicinal product Ascorutin.

An ascertainment of the fact that polyphenolic sub-
stances form complexes with the ascorbic acid, resulting in
an apparent effect of the synergism of anti-oxidant action
substances was a significant discovery in the pharmaceuti-
cal application of these polyphenols. The ascorbic-gallic
medicinal product was suggested as the dosage form that
allows implementing the possibilities in the medical prac-
tice. The Gallic acid (3,4,5-trihydroxybenzoic acid) is one
of the simplest commercially-accessible forms of polyphe-
nols (CAS#149-91-7), that composes many vegetable
based extracts. The realisation of this fact allowed not only
to create relatively simple and adequate model systems to
study chemical and physicochemical nature of ascorbate-
flavonoid interaction in vitro but also to approve physio-
logical characteristics of medicinal products in vivo on the
level of initial clinical trials [7].

Soon, the idea evolved in the practical-phar-
maceutical area. The gallic component of a medicine was
replaced with the tannin, resulting in the levelling of
numerous production problems related to the standardisa-
tion of raw materials and final products. Medical tannin

is a synthetic substance (tannin CAS#1401-55-4; food
additive E-181). The medicine composed of tannin and
ascorbic acid is called Galascorbinum [8].

At the same time, appeared examples of the medi-
cal application of the medicine to treat mammalogical
microtraumas [8] of lying-in women, or as a contracep-
tive [9]. The remedy, in its variations, was used in clini-
cal practice, particularly in a complex with the medicine
Asparcam to treat heart conditions [10]. However, the
main direction of the medicine application is prevention
and treatment of physiological defects directly connected
with the disorder of oxidoreduction process in cells’
mitochondria, as a result of considerable radioactive
irradiation. It caused an active application of the medi-
cine in oncologic chemotherapy practice, and in a mili-
tary area [11, 12].

The work [12] reflects further tendencies in the
medical application of C-P-vitamin complex, namely the
replacement of medical tannin with the products of ex-
traction from plant raw materials, in particular, the husk
of oat seed that of technical-economic reasons appeared
to be a suitable variant of native raw material use.

A comparative analysis of the efficacy of the pre-
ventive and therapeutic action of Galascorbinum and
investigated phytocomplex [12] in addition to numerous
local observations, allowed making several conclusions.
Both products in different cases of its application do not
manifest toxical effects, thus providing opportunities for
further expansion of the assortment and the field of ap-
plication of polyphenol-containing compounds. It allows
us to assume that the effect is determined not only by the
ascorbate-polyphenolic composition but also by a com-
plex of substances inherent to oat raw materials. For
example, according to research results [13], oat straw
aqueous extract contains 36 identified components of
polyphenolic, polysaccharides, lipids, and aminoacid
nature that predetermine certain therapeutic effects [14].

Compared with other plant products substance con-
tains the group of non-flavonoid polyphenols (about 20
functional derivatives of cinnamic acid) [15] which is
called avenanthramides, unsaturated amide compounds
with polyphenolic functions (Fig. 1), which are character-
ized by unique manifestations of antioxidant action [14].

The polyphenolic nature of the compounds prede-
termines antioxidant properties and the presence of carbox-
ylic and ethenic fragments gives the substances antioxidant
properties, usually inherent to unsaturated fatty acids. The
peptide group allows for compounds to take part in metabol-
ic transformations inherent to amino acids and proteins.

The patent [15] suggests the production and medi-
cal use of phytocomplexes, where the source of polyphe-
nols is oat raw materials in its variations, grain, straw,
milk stage plants. Also was suggested the technology of
industrial production of oat extracts with the potential of
the use of various substances [15]. The content of ex-
tracted substances in tinctures estimates at the level of
0,8 % on condition that the extraction is conducted with
38 % aqueous solution of ethanol. Basically, the technol-
ogy involves a concentration of solutions to the content
of substances at the level of 5-30 %, or even powdered
medicine by means of rotary-dispersing vacuum drying
of primary extracts, although being aimed mainly at
obtaining aqueous-alcoholic tinctures.
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Fig. 1. General structure of avenanthramides AVA-A, AVA-B, AVA-C

The next technological process [16] has no signifi-
cant differences from the previous [17], except for the pri-
mary use of oat plants of milky-wax ripeness instead of milk
ripeness. However, the patent [16] contains conclusions.

4. The field of research considering the general
problem, which is described in the article

The proposed technologies do not have harmful
waste but include the formation of significant side prod-
ucts, bran of oat straw on the stage of substrate prepara-
tion, and the waste substrate after the extraction. As we
can see from the previous discussion, the proposed tech-
nology of extraction requires modern economically justi-
fiable modernization.

5. Formulation of goals (tasks) of article

Firstly, on the basis of clinical trials, the medicine
was defined as non-toxic in all the forms and classified
as a general one. Secondly, it was stated the difference in
the colour of extracts that affirms a certain lability of its
content but is not considered as a critical restriction for
production and consuming of the medicine. Finally, after
the sedimentation, the extract is filtered, indicating the
presence of nonsoluble particles which may appear as a
result of physical contamination by the aggregates of the
substrate, or coagulation of certain extracted substances.

Therefore, our task was to improve the technology
of extraction of biologically active substances.

Fatty acid composition of the phytocomplex of the
oat straw extract will be studied by gas chromatography.
Composition of the phytocomplex of the oat straw ex-
tract will be studied by nuclear magnetic resonance.

The possibility of using a phytocomplex from an
oat straw extract in the study of the metabolism of myo-
cardium lipids in experimental animals with a model of
diabetes mellitus will be indicated.

6. Presentation of the main research material
(methods and objects) with the justification of the results
Experimental. Laboratory researches mentioned
below is an attempt to optimise the process of aqueous
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extraction of the oat straw that in prospect, with the help
of dynamic character and increased temperatures, can
prevail obvious disadvantages of technology offered
before [15, 17].

Extraction and sample preparation. The bulk
weight of dry chopped oat straw in these researches is
(0,12+0,01) g/sm® on condition that the length of the
used aggregates is 5 mm and aggregates are made by
chopping the native raw materials on disagglomerator of
rotary-cutting type. The calculation of the bulk weight
was held in compliance with standard methods. The
results are basic but can vary from given ones because of
individual qualities of substrates, in particular, fluctua-
tion of humidity and thickness of natural aggregates.

The extraction was held in the following way. The
substrate (100+1) g was loaded into a thermoresistant cup
(volume — 2 1) with huge teflon armature for the powerful
magnetic type mixing machine. Measured out (1000+10) ml
of distilled water and transferred into the glass by por-
tions, trying to ensure maximum contact of the substrate
with it. Placed the glass with the mixture in the mixer
and turned on heating and stirring mode. Thermal insula-
tion and relative sealing capacity during the extraction
was provided using aluminium foil. The beginning of the
process was fixed visually by the formation of the gas
phase and by the temperature reaching 100£5 °C.

At the end of the extraction time, the reaction
mixture was filtered using Schott coarse fritted filter or
Biichner funnel with filter paper, and carefully pressed
under discharging using a water jet pump. The pressing
and the filtration were completed when the filtrate collec-
tion rate did not exceed 1 drop in 5 minutes. In practice,
the expected result was achieved for 8-10 hours. It is
recommended to keep the mass on the filter over the
night, and then squeeze it under the vacuum for 1 hour to
collect an additional amount of the filtrate, which usually
does not exceed 50 ml and is taken in calculations as a
magnitude of the deviation of the measurements.

The volume of the received filtrate was measured
and determined the content of solid residues at least in two
parallel samples. For this purpose, 50-70 g of the extract
was transferred to the evaporation cup and held in a drying
chamber at 100-110 °C until the constant mass was ob-
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tained when the results of 3 successive measurements do not
differ by more than 0,01 g for 1 hour.

Gained dry substance of the extracts after the
granulation looks like dark-brown homogeneous dust.
The extracted compounds have relatively low solubility
in water, which appears as a result of caramelization of
carbohydrates, and tend to fall out if to concentrate or

cool the initial solution. Probably, the nature of the sub-
stances that fall out into solids and remain in the solution
is similar. For the purpose of preservation of target sub-
stances, it was carried out a further modification with
ascorbic acid on the basis of the primary extract. The
results of the dynamic extraction of the oat substrate at
elevated temperatures are given in Table 1.

Table 1
Quantitative indicators of extraction process of oat straw substrate
Quantity of extract, ml Solid residues, %
Extraction period, h
by experiments average by experiments average
570430 1.69+0.01
1 580+40 1.594+0.12
590+30 1.49+0.01
640+30 1.47+0.02
2 620+80 1.53+0.08
570430 1.59+0.01
380+30 1.63+0.04
3 380+30 1.78+0.19
380+30 1.92+0.05
410430 1.54+0.01
4 420+40 1.08+0.49
430+30 0.61+0.02
5 130+30 130430 1.92+0.05 0.51+0.01

According to the results of the laboratory studies
(Table 1), it can be concluded that the amount of the
obtained extract depends on the duration of the process.
If in 1-2 hours the amount of the extract within the mar-
gins of error does not change, then further increase of the
extraction time up to 3 hours causes a rapid decrease in
quantity. In 3—4 hours the amount of the extract within
the margins of error remains the same. However, the
amount of the extract in the sample for 5 hours is much
smaller compared with the previous ones. Obviously,
prolonged heating causes substantial swelling of the
substrate, which is a natural barrier to the extraction of
the liquid phase from the reaction mixture. Thus, it is
reasonable to carry out the extraction during 1-2 hours.

Another determining criterion of the process effi-
ciency is the dependence of the obtained solutions’ con-
centration from the duration of the extraction (Table 1).
The character of this dependence is similar to the previ-
ous one. The content of the extracted substances in
samples with the duration of the process for 1-4 hours
is within the measurement accuracy. However, it should
be noted that in the 4-hours sample there is a significant
range of values of the content of the extracted substanc-
es. It indicates the instability of the process and consid-
erable dependence of the results from random factors. A
5-hours sample is characterised by a further decrease in
the concentration of the extract to technologically inap-

propriate parameters, which may result in the manifes-
tation of sorption properties of the transformed sub-
strate, and its irreversible effect may result in the cara-
melization of carbohydrates. This observation, on prin-
ciple, is conformed to scattered data on the extract out-
put in 4-hours sample.

Thus, an increase in the duration of the process
above 4 hours seems inappropriate not only for energy
conservation reasons. Apparently, the swelling of the
substrate occurs with a change of its properties and re-
sults both in a decrease of the extract quantity and in the
concentration of the extracted substances. Estimated data
of the efficiency of the process is presented in Table 2,
relating the mass of the extracted substances per 1 | of
the extract and 1 kg of the substrate (confidential inter-
val, 95.0 %).

The comparison of the results of filtration of the
primary extract and its centrifugation (5000 r/min) did
not reveal any significant differences. Visually, a number
of solids received as a result of centrifugation of the
primary extracts are insignificant, which conforms to the
analytical data for the determination of solid residue
(Table 3). The values of the content of the extracted
substances in the centrifugates within the measurement
accuracy coincide with the initials. The samples of cen-
trifugates have an expressed Tyndall effect that affirms
the colloidal nature.
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Table 2

Estimation of effectiveness of process of oat straw extraction

Quantity of extracted substance
Extraction period, h per 1 | of extract, g/l per 1 kg of substrate, g/kg
by samples average by samples average

16.8 90.72
17.0 100.30

1 148 15.9+1.2 8283 93.7+8.5
15.0 100.74
14.9 95.36
14.9 102.81
14.5 92.80

2 146 15.1+£0.6 10074 95.1+6.2
15.8 85.32
15.9 93.81
15.9 55.65
16.7 66.80

3 18.7 17.8+1.8 6545 66.7+9.5
19.7 78.80
15.3 58.14
15.4 66.22

4 59 10.7+5.3 2360 44.1£21.3
6.3 28.35
5.0 5.00

5 51 5.1+0.1 765 6.3+1.9

Table 3

Solid residue of initial extracts and its centrifugates

Extraction period, h

Average value of solid residue con-
tent in extract after centrifugation, %

Average value of solid residue
content in initial extract, %

1 1.55+0.01

1.59+0.12

4 0.58+0.01

0.61+0.02

H' -NMR spectrometry analysis. In order to
evaluate the differences in the content of the mixtures of
the substances, received from the primary extract and
centrifugate, was additionally noted observation of H* —
NMR spectra in D,O (Varian Gemini 400 MHz spec-
trometer). The analysis is limited to a qualitative compar-
ison of the nature of the spectra. The following consider-
ations refer only to the components of the extract that are
enough soluble in agqueous media.

In general, the spectra contain the same group of
signals, &, ppm (relative integral intensity of the signal):
1,1-1,5 (3,73) - 1,1-1,5 (6,21); 1.92 (accepted for 1.0) —
1.95 (1); 2.13 (0.81) — 2.13 (1.33); 3.26-4.33 (9.15) —
3.23-4.26 (9.71), respectively. The obtained data testify
about close affinity of the qualitative composition of the
water-soluble compounds mixture contained in the pri-
mary extract of oat straw and its centrifugate.

The integral intensity of the specified group of
signals in both samples is comparable. A separate excep-
tion is a group of the strongest field signals at 5, ppm
1.1-1.5, where the differences in intensities (3.73 and
6.21 respectively) of peaks lie beyond the limits of pos-
sible error. It can be assumed that this is a result of dif-
ferences in solubility of compounds in the aqueous me-
dia. Obviously, this group of signals should be ascribed
to a number of substances having higher solubility in
water. Probably, these signals can be ascribed to methyl
groups in structures that do not have proton neighbours,

18

most likely to substituents at the aromatic fragment of
molecules or to compounds of the hydrocarbon structure.

Weak field signals approximately 5,25 ppm are
inconsiderable which indicates a few aromatic protons.
This may appear as a result of the low solubility of the
corresponding compounds in water (artifacts of the spec-
trum registration in the heterogeneous system, in particu-
lar) or, taking into account the collisions with the integral
signal intensities 8, ppm 1.1-1.5, a significant degree of
functionalization of phenyl fragments — minimising the
contribution of aromatic compounds to the total number
of protons of aliphatic nature predominantly.

The signals at 3, ppm 4.75-5.25 are due to residu-
al protons of water introduced into the system with the
test substance and solvent. The widespread nature of the
signal of water protons undeniably indicates the course
of the processes of exchange, i.e. the presence of hy-
droxyl groups of phenolic or alcoholic nature. The high
intensity of this signal indicates the high content of water
in a visually dry sample of a substance, i. e. its inclina-
tion to solvation. This is the evidence of the presence of a
significant number of polar fragments in the structures of
the extracted substances, in particular with C-O bonds
(hydroxyl, carbonyl, and carboxyl groups), that fully
coordinates with the observation on the extension of the
NMR signal.

It can be assumed that a complex group of multi-
plets at 3.23-4.33 ppm is due to the protons of carbohy-
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drate nature which can be potential exchange donors of
protons because of substantial content of hydroxyl groups.

The spectra characteristics of the organic soluble
components of the solid residue of the extract insignifi-
cantly differ from the water soluble. The substance is not
completely dissolved in DMSO-d6, which complicates
the fixation of the spectrum. The spectrum does not con-
tradict previous conclusions about the presence of ali-
phatic fragments in the compounds and intensive proton
exchange processes. 8.76 ppm signals confirm the pres-
ence of aromatic fragments in substances. 11.27 ppm
signal can be interpreted as an evidence of the presence
of carboxyl group in the extracted substances.

Analysis of the content of higher fatty acids.
Gas chromatographic analysis of the spectrum of fatty
acids in the studied phytocomplex and in the lipids of the
white blood cells of the myocardium was performed on a
gas chromatograph of the Cvet-500 series in isothermal
mode from a flame-ionization detector. Quantitative
evaluation of the spectrum of fatty acids was carried out
by the method of normalizing the planes and determined
the proportion of acids in the percentage.

During studying fatty acid composition of lipids
in the myocardium of experimental animals of the in-
vestigated phytocomplex, lipid extraction was carried
out according to the known Folche method, and the hy-
drolysis and methylation of higher fatty acids of lipids
were carried out using the method of Sinyak K. M. and
co-authors [18].

Modeling of diabetes. Experiments were con-
ducted on white rats of both sexes weighing 180-250 g,
which were held in vivarium. Modeling of diabetes was
performed by intraperitoneal streptozotocin injection at
dose of 55 mg per kilo of body weight of rats for 6
weeks [18].

The animals were decapitated under chloride-
urethane anesthesia. The level of glucose was determined
in blood serum of experimental animals (Table 4).

Results Table 4 indicate a significant increase of
glucose in the blood serum of white rats in modeling
diabetes within six weeks of observation.

Table 4
Blood glucose content in serum. (M+m, n=7)

Group of animals _ _Glucose, mmol/I
Initial After 6th week
Intact rats 4,25+0,52 4,31+0,47
Diabetes Modeling | 4,37+0,40* 22,10+1,72 *

Note: * — p<0.05 — statistical significance relative to control

7. Findings from the research and prospects of
further development of this area

Fatty acid lipid spectra of the studied phytocomplex
and myocardium of rats. Lipid bilayer is an essential ele-
ment of cell membranes and its condition significantly af-
fects the functioning of many cellular components, includ-
ing membrane proteins and enzymes. In recent years, it has
been found that phospholipids incorporated in cell mem-
branes can act as ion channels, regulate the activity of mem-
brane binding enzymes and passive ion transport, modify
the adhesive and immune properties of cells. A characteris-
tic feature of the molecular organization of biomembranes is
the asymmetry of its phosphofilipid composition — on the
outer side of the cell localized phosphatidylcholine, on the
inner — phosphatidylethanolamine and phosphatidy-Iserine.

At the same time, polyunsaturated fatty acids in
the processes of free radical oxidation are substrates of
lipid peroxide oxidation. Palmitic acid is involved in the
regulation of hormones, directly contributes to such an
important process as activation of the synthesis of elastin,
collagen, hyaluronic acid and glycosaminoglycans. Thus,
it exerts a stimulating effect on the renewal and regenera-
tion of the dermis (intercellular substance) [19].

Consider the results of the gas chromatographic
analysis of the studied phytocomplex and heart of the rats
under conditions of diabetes, that are shown in Table 5.

Table 5
The content of fatty acids (%) in the heart of rats (M£m) and the phytocomplex under study (%)

Higher fatty acids Contrno:I7group ;zggg:ﬁztﬂ Phytocomplex % Exgﬁ;ltng 22:7?:)?;321635 *
C16:0 14.4£1.0 10.2+1.0* 79.0 15.942 3%
C18:0 12.7£1.0 11.1£0.8 3.7 11.6+1.2
Ci18:1 11.5+0.6 32.4+1.5* 2.5 18.3+2.5%*
C18:2 13.6£1.0 20.2+2.0 12.3 16.1+2.1
C20:4 47.8+1.5 26.1+1.7 1.2 38.14+3.2
SEFA 27.1£1.6 21.3+2.0 82.7 27.542.4

SUEFA 72.942.0 78.7£1.8 17.3 72.5+£3.2
YPEFA 61.4+2.1 46.6+£1.8* 14.7 54.242 8**

Note: * — p<0.05 statistical significance relative to control; ** — p<0.05 statistical significance between the model of diabetes and

phyto correction

The data in Table 5 indicate changes in the fatty
acid composition of the lipids of the heart of animals and
indicate a significant decrease in the content of palmitic
acid for 29 %, which causes a decrease in the saturation
of the lipid complex of the heart on 21 %. At the same
time there is an increase in the proportion of oleic acid in
2.8 times and linoleic acid in 1.48 times against the

background of reduction of essential arachidonic acid by
45 %. Thus, in experimental diabetes a complex of un-
saturated lipids growth of 8 % and amount of polyunsatu-
rated fatty acids by 24 %. In investigational phytocom-
plex with oat straw extract observed normalization of
lipid metabolism, which prevents the trigger mechanism
of inflammatory and destructive processes.
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8. Conclusions from the conducted research
and prospects for further development of this field

1. There was developed more economically expedient
approach to obtaining a phytocomplex by extracting oat straw
with full preservation of biologically active substances.

2. Fatty acid composition of the phytocomplex

raphy. Composition of the phytocomplex of the oat
straw extract was studied by nuclear magnetic reso-
nance.

3. The possibility of using a phytocomplex from
an oat straw extract in the study of the metabolism of
myocardium lipids in experimental animals with a model

of the oat straw extract was studied by gas chromatog- of diabetes mellitus is shown.
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