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DEVELOPMENT OF QUALITY CONTROL METHODS OF PROMISING
ANTICONVULSANT
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THonepeonimu docnioscennamu guenux HOAY dosedena nepcnexmusHicmes nOWyKy NOMeHYIUHUX AHMUKOHBYTb-
canmig 6 paody noxionux 1,3,4-miadiazony[1-3]. Ha xagedpi meouurnoi ximii HOay cunmeszosana cnonyka N-(5-
emun-[1,3,4]-miadiazon-2-in)-2-Himpoben3amio, axa 8 ymMo8ax eKcnepumenmy noKasaid 6ucoKy npomucyOOMHy
AKMUBHICMb HA KOPA30108ili MOOeNi cyOOM y NOPIGHAHHI 3 KIACUYHUM AHMUKOHBYIbCAHMOM — «/lenakinomy.
Cnonyka 3anamenmosana ma 3anponoHO8AHA Osl NOOANLUUX OOKTIHIYHUX docaiodcenb. OOHUM 3 Haleadc-
JUBIUUX emanie npo8aoN#CeHHs HOB020 JIKAPCLKO20 3acoby abo cybcmanyii 8 MeOuuHy npaKmuky € pospooxa
MemoOUK KOHMPOJIIO AKOCHI.

Mema. Memoio oanoi pobomu 6yna po3pobrka Memooux i0enmu@ikayii, 6USHAUeHHsE OOMIUOK MA KINbKICHO20
susnauennst N-(5-emun-[1,3,4]-miadiazon-2-in)-2-nimpobensamioy 3 memoio noOaIbUl020 3ACMOCYSAHHS 6
cmanoapmusayii cyocmanyi.

Memoou. Xpomamoepagiuno uucmuii 3pazox N-(5-emun-[1,3,4]-miadiazon-2-in)-2-nimpobenzamioy, memoou
14-, Y- ma 'H AMP cnexmpockonii.

Pesynomamu. Bugueno @isuxo-ximiuni eracmueocmi i cnekmpanvhi xapaxkmepucmuku N-(5-emun-[1,3,4]-
miadiazon-2-in)-2-Himpobenszamioy, 3anponoHosano Ximiuui memoou idenmudpikayii. I1idibpano onmumanvHi
VYMOBU BGU3HAYEHHS. CYNYMHIX OOMIUOK MemoOOM MOHKOUAPO8oi xpomamozpadii 3 6UKOPpUCAHHAM Memooy
sHympiwnboi Hopmanizayii. Ananiz N- (5-emun-[1,3,4] -miadiazon-2-in) -2-nimpobensamioa nposoounu memo-
0om abcopbyitinoi cnekmpogdomomempii 6 emanoIbHOMY PO3UUHL nPU 006ACUHT X6uri 282 HM 3 NOKAZHUKOM NO-
enunanna 631. /lna 3acmocysanHa memooy Oyau eusyeHi maki 8anioayiuni Xxapakxmepucmuxu, K CMIliKicmb,
JUHIUHICMb, KOPEKMHICMb, CMAabiIbHICIb AHATTMUYHUX PileHb, MOYHICb, 30IJCHICMb, 8iI0MBOPIOBAHICINL, PO-
3PAXYHOK HEBU3HAYEHOCMI Ni020MOBKU 3PA3KIS.

Bucnoexu. Po3pobneno memoou ioenmuixayii N- (5-emin- [1,3,4] -miadiazon-2-in) -2-nimpobenzamioy 3 eu-
KOPUCMAHHSM XIMIYHUX Pearyitl [ cnekmpanbHux memodis ananizy - [4 i Y@ ma 'H amp -cnekmpockonii. [{ns
BUBHAYEHHS CYNYMHIX OOMIUOK 8 cyocmanyii pekomendoganuti memoo TLIX. Busnaueno peznamenmosgani cne-
yugpiuni i Hecneyughiuni domiwku. Po3pobreno memoouxy KinbKicHO20 usHaueHHs cyOcmarnyii memodom ao-
copbyilinoi cnekmpogomomempii 8 yiompagionemositi OiiAHYi MemoooM NUMOMO20 NOKAZHUKA NO2TUHAHHSL.
Knrouosi cnosa: apmayeemuunuii ananis, ioenmugixayis, KilbKiCHe GU3HAYEHHs, OOMIWKU, CNeKMPOCKONIs,
MOHKOWAPO8A XPOMAMO2PAhis AHMUKOHBYTbCAHM.

1. Introduction

Derivatives of 1,3,4-thiadizole, which contain var-
ious substituents of the aliphatic, aromatic and heterocy-
clic series at C2 and C5 atoms of the 1,3,4-thiadiazole
cycle are a promising class of biologically active sub-
stances, as evidenced by extensive scientific work both
domestic and foreign scholars.

Derivatives of 1,3,4-thiadiazole have a broad spec-
trum of biological activity, including antitumor [1, 2],
antimicrobial [3, 4], antioxidant [5, 6], anti-inflammatory
[7, 8], antidepressant and tranquilizing [9, 10] and antifun-
gal activity [11, 12].

According to the results of pharmacological testing
substance N- (5-ethyl-[1,3,4]-thiadiazol-2-yl)-2-nitrobenza-
mide showed pronounced anticonvulsant activity and was
patented and recommended for further in-depth studies.
Anticonvulsant activity of this substance exceeds the activi-
ty of the drug reference, since unlike Depakin, it provides a
100% protective effect at a significantly lower dose. De-
pakin prolonged the latent period of the convulsions, re-
duced their severity and the percentage of lethality at a dose
of 200 mg / kg. N- (5-Ethyl- [1,3,4] -thiadiazol-2-yl) -2-
nitrobenzamide is able to protect animals from death at a
lower dose (50 mg / kg). It protected the animals from the
convulsions, which was manifested in the elongation of the
latent period by the convulsions (2.3 times, p <0.05) and the

decrease in their severity compared with the control of an
average of 2.3 times, as well as in reducing mortality (from
100 % in control to 20%, p <0.05) in the dose of 50 mg/kg.
In addition, the "compound leader" reduced the duration of
seizure attack by 2 times compared with control and led to a
further increase in the time of death of mice (1.5 times) [13].

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

Development of modern, unified, effective, and
simple in performance methods of standardization of
substances is one of the main tasks in pharmaceutical
science. Current understanding of approaches to quality
assurance is based on the concept that includes quality
assurance of drugs from the stage of pharmaceutical
development and research, through proper production,
quality control, storage, sale, and provision of infor-
mation to doctors and patients [14].

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

Despite significant advances in the development
of methods for the synthesis of 1,3,4-thiadiazol deriva-
tives, the study of their chemical and pharmacological
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properties, their analysis methods are insufficient and are
of interest for further study. [15, 16]. There are number
of 1,3,4 -thiadiazol derivatives original structure, which
can be used as perspective anticonvulsants was obtained
in National University of Pharmacy [17, 18]. Further in-
depth study of these substances with anticonvulsive ac-
tion requires a detailed study of the physical and chemi-
cal properties, those will give the opportunity not only to
standardize such substances, but also explore the promis-
ing behavior of xenobiotics in humans, its pharmacody-
namics and pharmacokinetics, which will develop well-
founded recommendations for application. In addition,
such studies are necessary for the development of phar-
maceutical dosage form and technology of new anticon-
vulsant.

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

This work was carried out according to the re-
search plan of the National University of Pharmacy for
problem Ministry Health of Ukraine "Development and
validation of methods for quality control of drugs and
pharmaceutical industrial production" (state registration
0108U010944).

5. Formulating the goals (tasks) of the article

The aim of this work was to develop methods for
the identification and quantitative determination of N- (5-
ethyl- [1,3,4] -thiadiazol-2-yl) -2-nitrobenzamide for
their further application in the development of quality
control techniques.

6. Presentation of the main research material
(methods and objects) with the justification of the
results

For preparation of the implementation of a sub-
stance, we have developed the methods of identification,
tests for purity and quantitative analysis of the perspec-
tive anticonvulsant N- (5-ethyl- [1,3,4] -thiadiazol-2-yl) -
2-nitrobenzamide.

N—N N
Py

NO,
N- (5-ethyl- [1,3,4] -thiadiazol-2-yl) -2-nitrobenzamide

Standardization was performed according to the
existing requirements for the development of modern
methods of analysis of pharmaceutical substances based
on Pharmacopoeia quality [19]. The standard sample of
the compound was used in standardization (the impurity
content is 0.5%). While performing an identification of
the substance, the standard sample of N- (5-ethyl- [1, 3,
4] -thiadiazol-2-yl) -2-nitrobenzamide was considered as
an example of this substance repeatedly subjected to
crystallization. Purity and identity of N- (5-ethyl- [1, 3,
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4] -thiadiazol-2-yl) -2-nitrobenzamide have been con-
firmed by a set of instrumental methods of analysis
(NMR 'H, IR and UV spectroscopy, TLC). The volumet-
ric glassware of class A, reagents that correspond to the
requirements of SPHU, “AXIS” analytical balances,
«Thermo Fisher Scientific EVOLUTION 60S» spectro-
photometer and «Nicolet 380 FT-IR Spectrometer by
Thermo Fisher Scientificy, chromatographic plates with a
layer of silica gel GF,s, were used in this work.

The physical-chemical properties and spectral
characteristics of N- (5-ethyl- [1, 3, 4] -thiadiazol-2-yl) -
2-nitrobenzamide were studied. By its physical properties
N- (5-ethyl- [1, 3, 4] -thiadiazol-2-yl) -2-nitrobenzamide
is a white crystalline powder, odourless, soluble in etha-
nol and insoluble in water. To determine solubility the
standard pharmacopoeial methods have been used [20].

The State Pharmacopoeia of Ukraine recommends
to use the method of infrared spectroscopy for identifica-
tion of organic compounds. The infrared spectrum of the
substance was recorded on «Smart Perfomer» device in
ZnSe crystal. Therefore, substances by IR spectroscopy
are identified either by the standard method or by calcu-
lating positions of the main functional groups. Analysing
the IR spectrum of N- (5-ethyl- [1,3,4] -thiadiazol-2-yl) -
2-nitrobenzamide (Fig. 1) a number of characteristic
bands, which appear due to the presence of certain fea-
tures of the chemical structure can be mentioned.

Based on the structure of the substance, bands
characteristic of aromatic rings (benzene and 1, 3,4-
thiadiazole), a carbonyl group (amide-1), a substituted
amino group, and an ethyl radical should be observed in
the IR spectrum of absorption.

It is established (Fig. 1) that the absorption bands
of valence vibrations, found on the site 687-685 cm™, are
characteristic of the C-S-C groups of the 1,3,4- tiadiazole
ring; in the range 1425-1487 cm™, medium intensity
bands are observed which correspond to deformation
vibrations (das CHj3) of the group of the ethyl radical; in
the range 1523-1548 cm’', there are medium-intensity
bands that are characterized by carbon-carbon bonds of
the aromatic benzene ring; a band of strong intensity in
the region 1682 cm-1 corresponds to a valence vibrations
of carbonyl (v amide I); at 3151 cm™ there is a band of
substituted amino group (8 NH) [21]. Thus, the results of
the conducted research indicate that the structure of the
resulting compound can be confirmed by infrared spec-
troscopy. The presence of aromatic properties of the 1,3,4-
thiadiazole cycle and the benzene ring allows the com-
pound to be identified by absorption spectrophotometry in
the ultraviolet and visible regions of the spectrum [22].

UV spectrophotometry is used at all stages of the
pharmaceutical analysis (for identification, tests for purity
and quantitative determination), and is one of the main
general methods of analysis of substances and medicinal
forms [22]. Since the claimed compound is practically in-
soluble in water, 95% ethyl alcohol was chosen as a solvent.

The test substance is amphoteric. Acidic char-
acter is due to the presence of the amide group, and
heterocyclic atoms of Nitrogen give the molecule the
basic properties. In view of this, absorption was stud-
ied in three solvents: 95% ethyl alcohol, 0.1 M solu-
tion of hydrochloric acid and 0.1 M solution of sodium
hydroxide at wavelengths from 220 nm to 350 nm.
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Established that, the UV absorption spectrum of N- ized by a more intense and specific absorption maximum
(5-ethyl- [1,3,4] -thiadiazol-2-yl) -2-nitrobenzamide in etha- at 261 nm (Fig. 3).
nol has the maximum at wavelengths of 264 nm (Fig. 2). In the study of the nature of the UV-spectrum of
The UV spectrum of a 0.002% solution of a sub- 0.002% of the substance solution in 0.1 M sodium hy-
stance in a 0.1 M hydrochloric acid solution is character- droxide solution, the presence of two absorption maxima

at 222 nm and 282 nm was established (Fig. 4).
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Fig. 1. IR spectrum of N- (5-ethyl- [1,3,4] -thiadiazol-2-yl) -2-nitrobenzamide
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Fig. 2. The UV absorption spectrum of N- (5-ethyl- [1,3,4] -thiadiazol-2-yl) -2-nitrobenzamide in ethanol
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Fig. 3. The UV absorption spectrum of N- (5-ethyl- [1,3,4] -thiadiazol-2-yl) -2-nitrobenzamide in a 0.1 M hydrochloric
acid solution
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Fig. 4. The UV absorption spectrum of N- (5-ethyl- [1,3,4] -thiadiazol-2-yl) -2-nitrobenzamide in 0.1 M of sodium
hydroxide solution

The maximum absorption of the test substance in
a 0.1 M solution of sodium hydroxide at a wavelength of
282 nm is more specific, therefore it was advisable to
determine the subordination of alkaline solutions of mat-
ter to the main law of light absorption and to calculate
the value of the specific absorption index, followed by
the use of the methodology for identification and quanti-
tative determination of the compound. It has been exper-
imentally proved that the subordination of solutions of
N- (5-ethyl- [1,3,4] -thiadiazol-2-yl) -2-nitrobenzamide
in a 0.1 M sodium hydroxide solution of the Bouguer-
Lambert-Berry law takes place within the concentration
of a substance from 0.0002 % to 0.0014%. The values of
specific absorption rates obtained during the experiment
were calculated and the results of calculations were sub-
sequently subjected to statistical processing. The specific
absorption rate at the maximum at 282 nm proposed for
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introduction in the project of quality control methods
should be from 617 to 641.

Spectrum 'H NMR of N- (5-ethyl- [1,3,4] -
thiadiazol-2-yl) -2-nitrobenzamide acid contains all sig-
nals of hydrogen containing groups which are character-
istic for this substance, so the '"H NMR data can be rec-
ommended for introduction in the project of quality con-
trol methods [12]. Protons of amide group appear as a
singlet signal at 13,25 ppm (c, NH, 1H) and aromatic
proton signals - as a multiplet at 7,87 - 8.22 ppm (m, 4H).
Protons of methyl group in position 5 of 1,3,4-thiadiazol
cycle are observed in the '"H NMR spectrum as a triplet at
1.34 ppm (1, 3H, CHj3). Protons of methylen group — as a
guadruple at 3.05 ppm (x, 2H, CH,).

More convincing for identification of organic
compounds is a combination of physical, physicochemi-
cal and chemical methods, which are based on the prop-
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erties of functional groups. Chemical identification
methods were proposed.

Considering N- (5-ethyl- [1,3,4] -thiadiazol-2-yl) -
2-nitrobenzamide structure, it was logical to develop
techniques for identification of compound due to the
presence of anilide residue and 1,3,4-thiadiazol ring.To
confirm the tertiary nitrogen atoms in the structure of the
substance studied the reactions with alkaloid “precipita-
tive” reagents. To provide the general monograph of
SPHU, we consider it appropriate to use potassium bis-
muth iodide as a reagent that is universal to determine
the tertiary Nitrogen. Test with potassium bismuth iodide

N— O

N
/- \
\/Qs)\ﬁ

H,0, HCI

N—N
NaNO,, HC1
\/4 >\ -
S NH,

)\
- \/QS)\N=

can be recommended for introduction in the project
methods of quality control.

Considering the fact that as starting material 2-
amine-5-ethyl-1,3,4-thiadiazol in the synthesis of N- (5-
ethyl- [1,3,4] -thiadiazol-2-yl) -2-nitrobenzamide was
used we tried to reproduce the reaction on aromatic ami-
no group after hydrolysis. To confirm the presence of
anilide residue in the molecule of test substance, the
substance underwent acid hydrolysis and 2-amine-5-
ethyl-1,3,4-thiadiazol, which was formed in the reaction
have been identified by reaction of diazotization with
followed azo coupling (Fig. 5).

N HOOC
S
\/Q )\NHZ BN

2

NaOH

Fig. 5. Reaction of diazotization with followed azo coupling after hydrolysis of N- (5-ethyl- [1,3,4] -thiadiazol-2-yl) -2-
nitrobenzamide

The red color formed as a result of the reaction
confirms that the amino group at position 2 of 1,3.4-
tiadiazole is aromatic. This test can be recommended for
introduction in the project methods of quality control.

The optimal conditions for the determination of
potential impurities that may be present in the test com-
pound by the method of thin-layer chromatography are
selected, using the method of internal normalization. As
a stationary phase, plates were offered on an aluminum
basis with a layer of silica gel GF254. A mixture of sol-
vents, toluene-acetone-ethanol-25% solution of ammonia
in a ratio of 45: 45: 7: 3 was proposed as a mobile phase.
The detection is proposed to be carried out in UV rays
with a wavelength of 254 nm, followed by the detection
of potassium iodide solution.

The assay for N- (5-ethyl- [1,3,4] -thiadiazol-2-yl)
-2-nitrobenzamide was carried out by absorption spec-
trophotometry in the alcohol solution at the wavelength
of 282 nm with the absorption index 631. For application
of methods such validation characteristics as robustness,
linearity, correctness, stability of analytical solutions,
precision, convergence, reproducibility, calculation of
uncertainty of samples preparation were studied [19].

The optical density of the test solution is meas-
ured at a wavelength of 282 nm relative to the compensa-
tion solution 0.1 M solution sodium hydroxide.

Calculate the content of C;;H;,N4O3S in the sub-
stance by the formula:

1 2
x’%: A Vm.f. Vm.f.
1%
Alcn : mn- ’ I/aliq1,mts

where — optical density of the test solution;
Allz/,:— the specific absorption rate, which at a
wavelength of 282 nm is 631.

anl' - volume of the first measuring flask, ml;

V,i r.— volume of the second measuring flask, ml;

m,, — weight of test substance for quantit 4 ative

determination, g;
v — volume of aliquots, ml.

aliquots

To confirm the correctness of the method for
quantitative determination of the substance of N- (5-
ethyl- [1,3,4] -thiadiazol-2-yl) -2-nitrobenzamide, a
forecast of complete uncertainty of sample prepara-
tion in accordance with the requirements of the STU
was performed. The obtained data are presented in
Table 1.
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Table 1

Estimation of the uncertainty of sample preparation for the quantitative determination of N- (5-ethyl- [1,3,4] -thiadiazol-
2-yl) -2-nitrobenzamide

Operation of sample preparation Parameter Uncertainty, %
Weighing on the analytical scales of the substance N-
(5-e‘§1yl—g[l,3,4] —thia(}iliazol—Z—yl) -2-nitrobenzamide Mo 0.2 mg/100 mg * 100% =0.2%
Bringing to the volume of the volumetric flask, ml 100 0.12 %
Taking aliquots ml 1 0.74%
Bringing to the volume of the volumetric flask, ml 100 0.12%
Ans 0.79%

Ag =2, AL, =01 4012”4074’ +0.12> =
=/0,6164 = 0.79 %.

Thus, the predicted uncertainty of sample prepara-
tion of the results of the analysis for the method of quan-
titative determination exceeds the critical value of 0.32%,
so for the use of the method in other laboratories it is
necessary to calculate the complete uncertainty of the
results of the analysis:

ASP 10 =AAS 1 *0.32=0.32;

AAS =1 %;

Ads = ASP® + AFAO?;

S? .52?
AFA0=1.65*4/T"=1.65*1/0§2 =0.50;

Ads =~/0.79> +0.50° =+/0.6241+0.25 =

=0.8741 = 0.94;

The total uncertainty of the results of the analysis
is 0.94, which is < AAsmax (1 %).

Robustness was studied by observing the stability
of solutions in time and the effect of pH (Table 2, 3).

Table 2
Study of the stability of the analytical solution
Solution 0 Olit;cal dens1ty35hrough, rz;n 0 Medium | RSDt, % | At, % m%}; o
0.630 0.633 0.633 0.633 0.632
Test Solution 0.630 0.633 0.633 0.633 0.632 0.6322 0.206 04397 | 1.54
0.630 0.633 0.633 0.633 0.632

The validation characteristics (linearity, correct-
ness, precision) are studied, indicating the correctness of
the methodology, the complete uncertainty of sample
preparation does not exceed the critical value
ASP=0.79%<0.32%. The linearity parameters correspond
to the requirements of the SFU in the range of concentra-
tions from 80% to 120%  (a=0.3103<1.35,
1=0.9998>0.9993), the results of the correctness and con-
vergence of the method of quantitative determination do
not exceed the criteria of the acceptability of the method.

Linearity, accuracy, precision is investigated
within the range of application of the analytical tech-
nique. To do this, solutions were prepared using the
above method, in which the concentration of the test
solution was evenly changed over the entire range of
methods, in percentages: 80, 85, 90, 95, 100, 105, 110,
115, 120 % of the nominal content [19]. Based on the
actual attitude, calculate the concentration of solu-

tions. The obtained data are presented in Table 3.

The resulting linear regression equation has the
form: y = 0.9999x + 0.1393, and the value of the correla-
tion coefficient is r = 0.9999, which allows us to confirm
the suitability of the method for the quantitative determi-
nation of N- (5-ethyl- [1,3,4] thiadiazol- 2-yl) -2-
nitrobenzamide in the concentration range under study
(Fig. 6).

The method of least squares calculated the pa-
rameters of linear dependence: the free term a, the
residual standard deviation SO, the correlation coeffi-
cient r (Table 4).

Thus, the obtained results indicate that the lineari-
ty requirements are met.

According to the found / introduced data, obtained
in the study of linearity, we calculated the following
validation characteristics, such as precision and accuracy
(Table 5).

Table 3
The results of the definition of "introduced" and "found" solution
Number of 1 2 3 4 5 6 7 8 9
solution
introduced,% 80.56 85.59 90.63 95.66 100.50 105.73 110.77 115.80 120.84
found, % 80.67 85.09 90.15 95.36 99.94 105.77 110.36 115.57 120.14
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Fig. 6. Graph of linear dependence in normalized coordinates

Table 4

Metrological characteristics of linear dependence

Criteria (for tolerances 80-120%, number of Conclusion (corresponds, does not corre-
Value Value .
points 9) sponds)
1 2 3 4
0.9936 — -
Sb 0.0070 — -
1 2 3 4
A 0.3103 2)i fl 3 ofifegc‘tiesdzj_ﬂlléisél. 6: Responsible for the first criterion
Sa 0.7133 — —
S0 0.2741 — —
S0/b 0.2758 <0.53 corresponds
SY
(RSD) 13.79 13.69
r 0.9998 >0.9993 corresponds
Table 5
Results of analysis of model solutions and their statistical processing (correctness and precision)
No. model | “dded in % concentra- Optical density Ai Found in % concentra- Found % in the added
solution tion reference solution (Ast=0,429) tion referer}ce solution Zi=100(Yi/Xi)
(Xi actually %) ’ (Yi%)
1 2 3 4 5
1 80.56 0.511 80.67 100.14
2 85.59 0.539 85.09 99.42
3 90.63 0.571 90.15 99.47
4 95.66 0.604 95.36 99.69
5 100.50 0.630 99.94 99.25
6 105.73 0.670 105.77 100.04
7 110.77 0.699 110.36 99.63
8 115.80 0.732 115.57 99.80
9 120.84 0.761 120.14 99.42
average Z% 99.67
relative standard deviation, Sz% 0.2716
relative confidence interval Aas%=t(95%,8)*Sz 0.4640
critical for convergence of results Aas% 1.00%
systematic error & 0.32
criterion of uncertainty of systematic error
1) SSAas/(g)’\O,5=O,72/\/9, 0.24
2=if not executed 1), To 6<0,32
general conclusion about the technique is correct
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Proposed methods of identification, tests for puri-
ty and quantitative determination are included in the
project on the investigated substance

7. Conclusions from the conducted research
and prospects for further development of this field

The methods of identification of N- (5-ethyl-
[1,3,4] -thiadiazol-2-yl) -2-nitrobenzamide with the use

of chemical reactions and spectral methods of analysis -
IR and UV and ' H NMR spectroscopy have been devel-
oped. To determine the impurities in the substance, the
TLC method have been recommended. The methods of
quantitative determination of the investigated substance
by the method of absorption spectrophotometry in the
ultraviolet region by the method of specific absorption
index have been developed.
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SEARCH OF THE PROMISING SPECIES OF SUBFAMILY AMYGDALOIDEAE AND
PYROIDEAE USING THE CHEMOTAXONOMY

© N. Sydora, A. Kovaleva, O. Goncharov

Csimosa ¢pnopa napaxoeye nouwao 1000 eudie pody Crataegus L., 0o niopody Prunus L. nanesxcams nonao 30
6u0ig, pio Malus Mill. micmums 100 eudis, 0o niopidy Cerasus Juss. gionocumwvcsa nonao 150 eudis. Hezgaoica-
HOUU HA PI3HOMAHIMMS 8UQI6 Ma OOCMAMHIO CUPOBUHHY A3y, Tule OesiKU NPeOCMABHUKU YuX po0ieé 00CMAmMHbO
00CIONHCEeHT MA 3HATIUIU CBOE BUKOPUCIMAHHA AK 0dicepena Dionoziuno akmugHux peuosut (BAP).

Mema. Ilposecmu xemomaxcoHomiyHe O00CniOxceHHsA npedocmasHukie poodie Crataegus L., Prunus L., Malus
Mill., Cerasus Juss.; ecmanosumu nepcnekmushi odicepena bAP 015 o0epaicanns nikapcovkux 3acoois.

Memoou Oocnioxicenna. XemMomaxCOHOMiuHe OO0CNIONHCEHHs NPOBOOUNU 3 BUKOPUCAHHAM Memoody 2epag-
auanizy. Xemomapkepamu CIyucuiu eHoabHi CROIYKU ma mepneHoiou, ioeHmughikosani y eenepamuguux ma
secemamuerux opeanax npeocmasHuxie pooie Crataegus L., Prunus L., Malus Mill., Cerasus Juss. I0enmudhixa-
yi1o mepnenoioie ma OPeaHiuHUX KUCTIOM NPOBOOUNU XPOMAMO-MAC-CREKIMPOMEMPUUHUM MEMOOOM HA Xpoma-
moepagi Agilent Technology 6890N 3 mac-cnexkmpomempuynum demexkmopom 5973N. @nasonoiou ma 2iopok-
CUKOPUYHT KUCTOMU GUSHAYANIU XPOMAMOZPADIUHO.

Pe3ynomamu docnioxycenns. Bcmarnogneni Ximiuni npoini gecemamusHux ma 2eHepamuenux opearie 34 eudis
pooy Crataegus L., 5 eudieé pody Prunus L., 7 eudie pody Malus Mill., 4 eudie pody Cerasus Juss. Bcmanosneni
nepcnexmueHi 6udu 2100y, KL Micmsims ocHoeHy epyny BAP pooy.

Bucnoexu. 3a pezyrnemamamu xeMOmMaKCOHOMIUHO20 00CTIONCEH NPeodCcmasHuKie niopodie Amygdaloideae ma
Pyroideae ecmanosneni nepcnekmusHi docepena 6ionociuno akmuenux pevosur (BAP) eudie poodie Crataegus
L., Prunus L., Malus Mill. ma Cerasus Juss. Bcmanoeneno, wo ximiunuii npogine 0ocrioicenux pooie ¢popmy-
toms Qragonoiou, mepnenoiou ma apomamuyni kucromu. Ilepcnekmueni 6uou 2100y 6ynu 66edeni 00 CKIady
@imoxomnuexcy «Kpamogimy

Knrouosi cnosa: posoysimi, 2nio, AOIYHS, GUUIHAL, CIUSA, TUCISL, KEIMKU, NI0OU, MAKCOH, XeMOMAKCOHOMISL

1. Introduction
The representatives of genus Crataegus L., Malus

2. Formulation of the problem in a general
way, the relevance of the theme and its connection

Mill.,, Prunus L. and Cerasus Juss. belong to the family
Rosaceae L. (Rose) subfamily Amygdaloideae and Py-
roideae. According to modern data Cerasus Juss. and
Prunus L. belong to the Amygdaeae, genus Crataegus L.
and Malus Mill. — Pyreae [1].

In the world of flora, the genus Crataegus L. has
more than 1000 species, the Prunus L. — more than
30 species, the Malus Mill. — more than 100 species, the
Cerasus Juss. — more than 150 species.

with important scientific and practical issues

Despite the wide species composition, only some
representatives of the genera Crataegus L., Prunus L.,
Malus Mill. and Cerasus Juss. thoroughly investigated.
Most of the existing species are not sufficiently studied.
The feature of the above genus is that their
representatives are easily hybridize as within the genus
and between families, which complicates their
identification [2]. Because of this, the taxonomy of the

21




