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PHYTOCHEMICAL STUDY AND DETERMINATION OF PHARMACOLOGICAL ACTIV-
ITIES OF CHERRY SHOOTS DRY EXTRACT

© L. Lenchyk, O. Shapoval, V. Kyslychenko

Aim. The aim of our research was investigation of phenolic constituents, free and connected sugars of the cherry
shoots dry extract by the HPLC method and determination of acute toxicity and anti-inflammatory activity of the
extract.

Methods. Qualitative composition and content of phenolic compounds and sugars in the cherry shoots dry ex-
tract were studied by HPLC, with the Agilent Technologies chromatograph (model 1100). The acute toxicity was
studied after single intragastric administration of cherry shoots dry extract to rats. Studying the influence of the
cherry shoots dry extract during experimental inflammation exudative mechanism was carried out on a model of
acute carrageenan-induced inflammation in white rats.

Results. As a result of the study 9 phenolic compounds as derivatives of hydroxycinnamic acids and flavonoids and
5 sugars were determined. it was established the absence of toxicity of the cherry shoots dry extract in a dose 5000
mg/kg and according to toxicological classification of substances by K.K.Sidorov the cherry shoots dry extract after
intragastric administration belong to V toxicity class — practically harmless substances. Cherry shoots dry extract
showed the best anti-inflammatory effect in a dose of 100 mg/kg; it was about 36 % on average for 5 hours.
Conclusions. Considering results of chemical analysis and determination safety and antiinflammatory activity
we can assume that the cherry shoots dry extract can demonstrate analgesic and antiallergic effect, so it is
promising for further study in order to create a new effective and safe drugs for use in medical practice
Keywords: cherry, extract, flavonoids, sugars, hydroxycinnamic acids, anti-inflammatory activity, acute toxicity

Mema docnidscennsn. Memorw Hauio2o 00CniOdcenHs: OYI0 6UGHEHHS (DEHONbHUX CNOAYK, GLIbHUX [ 36'I3K08L
YYKPI8 CYX020 eKCmpaxkmy 3 NA2OHi8 GUHI Memooom sucokoeghexmusHoi piounuoi xpomamoepagii (BEPX) i
BU3HAUEHHS 20CMPOi MOKCUYHOCII MA NPOMU3ANANLHY AKMUBHOCHI Yb020 eKCMPAKmY.

Memoou. Axichuii cxnao i emicm (heHonrbHUX CHOLYK [ YYKpi6 CyX020 eKCmpakmy 3 nd2oHié GuuiHi 0V10 00-
cnidaceno 3a oonomozoo BEPX na xpomamoepaghi Agilent Technologies (moodenv 1100). 'ocmpy mokcuunicme
BUBUANU HA WYPAX RICAS OOHOKPAMHO20 68€0€HH GHYMPIUHbOULIYHKOBO CYX020 eKCMPAKMY NA2OHIE8 GULUHI.
Tlpomusananvua 0is cyxoeo ekcmpaxmy 0yaa 00CHiOAHCeHA HA MOOeNT 20CMPO20 KApa2eHaAH-IHOYKOBAH020 3aNa-
JIeHHs cmonu OLuX wypie.

Pesyromamu. B pesynomami 0ocnioxcennss 9 (penoibHux cnonyk, ceped skux 2i0poKCUKOPUYHI Kuciomu i ¢aa-
60HOIOU 1 5 yyKkpie 6yn0 ioeHmupixosano 6 cyxomy excmpakmi. Becmanosneno eiocymuicme moxkcuunocmi cyxo-
20 excmpaxkmy nazouie euwiti 6 003i 5000 me / ke, wo 6i0N08IOHO 00 MOKCUKONIO2IUHOI Kiacugikayii pewosun
K.K. Cuooposa 0o36ons€e sionecmu excmpakm 00 Kiacy V moxcuuHocmi - npakmudHo HewKionusi pedosuHu.
Cyxuii excmpaxm naezomie SUWHI MAa8 Kpawy npomu3anaivbiy 0ito 6 003i 100 me / ke, wo 6 cepednbomy 6yio
onusbko 36 % 3a 5 200un.

Bucnoexu. bepyuu 00 ysacu pe3yiomamu XiMiuH020 aHAAi3y i BUSHAYEHHSI MOKCUYHOCMI I NPOMU3ANAIbLHOL aK-
MUBHOCMI CYX020 eKCMPAKmMy NA20HI6 SUWIHI, MU MOXCEMO NPUNYCMUMU, WO Yyeli eKCMPAaKm Modxce Mamu
3HeOomoYy | npomuanepeiuny 0ito, i € NePCReKMUSHUM 015 NOOAILULO20 OOCTIONCEHHS 3 MEemol CMBOPeHHs
HOBUX e(heKMUBHUX i Oe3NeUHUX TIKAPCObKUX 3AC00i8 0I5l 3ACMOCYBANHS 8 MEOUUHIL NPAKIMUYL

Knrwuosi cnosa: euwns, excmpakm, (pragonoiou, yykpu, 2iOpOKCUKOPUYHI KUCIOMU, NPOMU3ANATbHA AKMUG-
HiCMb, 20CMpa MOKCUYHICMb

1. Introduction usually have fewer side effects. Among the medicinal
Search and development of medicines based on plants sour cherry Cerasus vulgaris, family Rosaceae,
plant raw materials is an important task of our time. is prospective for research. It is widely cultivated in
Preparations of natural origin, being quite effective, Ukraine as horticultural crops. In folk medicine the
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cherries fruits, fruitstalks, juice, shoots, leaves and
gum are used as a medicinal raw material [1, 2].

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

At the Department of Chemistry of Natural Com-
pounds of the National University of Pharmacy extracts
of the cherry fruitstalks, shoots and leaves were obtained
and their diuretic effect was studied on the rats in 2009.
It was found that cherries shoots dry extract showed the
highest diuretic activity in a dose100 mg/kg [3]. Further
investigations are necessary to determine constituents,
safety and efficacy of the extract.

3. Analysis of recent studies and publications in
which a solution of the problem and which draws on
the author

Qualitative composition and content of phenolic
compounds in a cherry shoots dry extract have been de-
termined by paper, thin-layer chromatography and spec-
trophotometry. Flavonoid rutin; chlorogenic and gallic
acids were identified in the extract. The content of poly-
phenolic compounds, hydroxycinnamic acids and flavo-
noids were determined as 21,89+0,27 %, 5,42+0,11 %
and 9,89+0,18 %, respectively by spectrophotometry.
Obtained results are prospective for further study of the
cherry dry extract [4]. It is known that the flavonoids
provide antioxidant and antiinflammatory effects of
herbal medicines and are components of cytoprotective
action (eg hepatoprotective, cardioprotective, nephropro-
tective). So, study of anti-inflammatory action and safety
of cherry shoots dry extract was actually, interesting and
expedient.

4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

The method of high performance liquid chroma-
tography (HPLC) is widely used for the study of different
groups of phenolic compounds extracted from plants.
This method has a high sensitivity and accuracy. Further
depth study of biologically active substances of cherry
shoots dry extract by HPLC is necessary to establish
structure-activity relationships, and will be used in fur-
ther standardization of the extract.

5. Formulation of goals (tasks) of article

The aim of our research was investigation of phe-
nolic constituents, free and connected sugars of the cher-
ry shoots dry extract by the HPLC and determination of
anti-inflammatory activity and the safety of cherry shoots
dry extract.

6. Statement of the basic material of the study
(methods and objects) with the justification of the
results

In February 2014 Cerasus vulgaris shoots were
collected in the farm "The Garden", Sumy region,
Ukraine, which is engaged in growing horticultural
crops. We used varieties “Vasilisa”. Plant raw material
was dried and grinded.

Cherry shoots dry extract was obtained by macer-
ation that is the infusion of plant raw material with 30 %
ethyl alcohol and heating. The process includes the fol-

lowing consecutive steps: loading plant material; filing
extractant into extractor from the top on the layer of raw
material; removing air from the extraction medium under
the influence of a pressure-force and the formation of
"mirrors"; soaking raw material (2 hrs.), extraction by
heating (2 hrs.), filtration and evaporation of the extract
under vacuum to dryness.

For hydrolysis, 300 pl of 4 % the extract alcohol
solution was placed in a 2 ml vial, and 300 pul 6N solu-
tion of hydrochloric acid in ethanol (1:1 by volume) was
added. The hermetically sealed vial was heated in an
oven at 100 °C for 1 hour. After cooling, the content of
the vial was centrifuged and transferred for analysis.

Qualitative composition and content of phenolic
compounds in the cherry shoots dry extract were studied
by HPLC, with the Agilent Technologies chromatograph
(model 1100) completed with continuous-flow vacuum
degasifier G1379A, 4-channel pump of low pressure gra-
dient G13111A, automatic injector G1313A, column
oven G13116A, diode array detector G1316A. The chroma-
tographic column ZORBAX-SB C-18, 2.1 x 150 mm, filled
with octadecyl silyl sorbent was used for analysis. Condi-
tions of analysis was follow: temperature of the thermo-
stat was 35 °C; mobile phase flow rate — 0.25 ml / min;
gradient regime of chromatography was used with a mo-
bile phase solution A (0,1 % HsPO,, in water) and solu-
tion B (MeOH) in a ratio of 90:10 (the first 8 min), 70:30
(8 to 24 min), 20:80 (25 min); from 26 to 29 min, only
the solution B was used, and after again, solutions A and
B in a ratio of 90:10 (30 to 35 min) were used. The oper-
ating pressure of the eluent was 240-300 kPa. Scale of
measurement was 1.0; scan time — 0.5 seconds; options
metering spectrum — each peak of 190-600 nm. Identifi-
cation of phenolic compounds was performed by the re-
tention time of standards of hydroxycinnamic acids and
flavonoids and their spectral characteristics [3]. Each
peak detected in the cherry extract was identified by
comparing retention time and UV spectra given by the
diode array detector with the standards. The flavonoids,
hydroxycinnamic acids were quantified by calibration
with the standards [5-7].

Investigation of the monosaccharide content in
the extract before and after hydrolysis was carried out
by HPLC with the chromatograph Agilent Technolo-
gies (model 1100) with refractometric detector. For
this analysis, chromatographic column carbohydrate
7,8x300 mm «Supelcogel-C610H»was used. For the
analysis, the following mode was set: mobile phase
flow rate 0.5 ml/min; eluting with 0.1 % aqueous solu-
tion of H3PO,; operating pressure of the eluent — 33—
36 kPa; column oven temperature — 30 °C; the sample
volume was 5 pl. Identification of the sugars was car-
ried out by the sugar standard samples retention time.
These conditions refer to the known method and was
performed with some modifications to the gradient
[5-7]. The statistical processing of results was carried
out using the package Statistica 6.0. The error did not
exceed 5 %.

As a result of the study 9 phenolic compounds as
derivatives of hydroxycinnamic acids and flavonoids and
5 sugars were determined (Tables 1-3). Graphical result
of determination of phenolic compounds and sugars can
be seen on figure 1. It was found nine phenolic com-
pounds in the extract, among them: (+) D-catechin and
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(-) — epicatechin, three hydroxycinnamic acids and four
flavonoids (all quercetin glycosides). The total content of
phenolic compounds in the extract was — 9,02 % and the

predominant component was (-) - epicatechin —
3289.00 mg / 100g. Among the compounds of cherry
extract, the share of catechins was accounted as 68.80 %.

DADI A, S5ig=280,8 Ref=off (2014\HAR014-3\PHENO031.D)

DADI C, Sig=350,32 Ref=off (2014\HARO14-3\X-GIDR09.D)

RID1 A, Refractive Index Signal (2014\HAR014-4\SUGAR007.D)
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Fig. 1. Graphical results of HPLC investigation of cherry shoos dry extract: a — phenolic compounds before hy-
drolysis; b — phenolic compounds after hydrolysis; ¢ — monosaccharides composition before hydrolysis; d — monosac-
charides composition after hydrolysis

The content of hydroxycinnamic acids in the ex-
tract was significantly lower — 0.49 %; the content of fla-
vonoids amounted to — 2.26%. Among the hy-
droxycinnamic acids the most content was uncertain de-
rivative of p-coumaric acid. Among the flavonoids content
of quercetin-3-O-rhamnoside was the largest and was
746,76 mg/100g. It was in % of flavonoid sum — 33.10.
The results of determination of phenolic compounds be-

fore hydrolysis are shown in the Table 1. After hydrolysis,
free caffeic acid and aglycones of quercetin and kempferol
were found in the extract. The total amount of free sugar
before hydrolysis in the extract was found as 5.67+0.09 %
and after hydrolysis it increased to 6.52+0.11 %. Free
rhamnose, found mainly in free state, was the most abun-
dant substance in the extract. Arabinose and ribose pre-
sented only as a part of glycosides.

Table 1
The phenolic composition of dry extract from cherry shoots Before hydrolysis (n=3)

Ne Compound Retention time, min Content, (mg/100q)
1 (+)-D-Catechin 11.48 2980.46

2 p-coumaric acid derivative 12.73 178.15

3 (-)-epicatechin 14.65 3289.00

4 p-Coumaric acid 17.22 164.85

5 Ferulic acid 18.12 147.14

6 Rutin 19.96 629.72

7 Glycoside of quercetin 20.39 213.43

8 Quercetin-3-0O-glycoside 21.06 666.26
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Quercetin-3-O-rhamnoside

\ 21.28

746.76

The results of determination of phenolic compounds after hydrolysis in cherry shoots dry extract are shown in

the Table 2.

The phenolic composition of cherry shoots dry extract after hydrolysis (n=3)

Table 2

Compound Retention time, min Content, (mg/100g)

Caffeic acid 14.20 23.66+1.78
Quercetin 23.52 571.41£2.87
Kaempferol 25.46 153.37+2.55

The results of investigation of monosaccharide composition before and after hydrolysis in cherry shoots dry ex-

tract are shown in the Table 3.

Table 3
Monosaccharide composition of cherry shoots dry extract (n=3)
Monosaccharide - Content, % -
Before hydrolysis After hydrolysis
Glucose 0.89 1.10
Galactose 0.77 0.82
Rhamnose 4.01 4.04
Arabinose — 0.41
Ribose — 0.15

The acute toxicity was studied after single intra-
gastric administration of cherry shoots dry extract to rats
of both sex for determination the LDy, dose in accordance
with the guidelines Ukraine DEC of MH [8]. The limiting
measure in determination of the LDsy was the maximum
dose of fourth-grade toxicity (low-toxic substances) —
5000 mg/kg. If the dose administered to animals is not
their destruction, the introduction of high-dose is impracti-
cal [8]. Studies were performed in accordance with Na-
tional guidelines, "The General Ethical Principles of Ani-
mal Experimentation” (Ukraine, 2001), which are con-
sistent with the provisions of " The European Convention
for the Protection of Vertebrate Animals Used for Experi-
mental and Other Scientific Purposes"” (Strasbourg, 1986)
[8-10]. Experimental animals were randomized into
groups, which are presented in Table 4.

It was determined that after a single intragastric
administration of cherry shoots dry extract in a dose of
5000 mg / kg signs of intoxication on the day of admin-

istration and for 14 days after is not revealed: animals
were neat, active, responsive to auditory and visual
stimuli, the process of urination and defecation were
normal, respiratory failure and convulsions were not
observed, reflex excitability has been saved. The rats of
both experimental groups consumed food and water
normally. Not registered the death of animals during the
entire observation period (Table 5). Thus intragastric
administration to rates maximum dose of cherry shoots
dry extract 5000 mg/kg did not cause death of the ani-
mals and pathological changes of the functional state
of the rats.

Therefore, the determination of the LDs, dose of
the extract is impossible. So, it was established the ab-
sence of toxicity of the cherry shoots dry extract in a
dose 5000 mg / kg and according to toxicological classi-
fication of substances by K. K. Sidorov the cherry shoots
dry extract after intragastric administration belong to V
toxicity class — practically harmless substances [9].

Table 4

Randomization of rats in an experiment in study the acute toxicity of cherry shoots dry extract

Conditions of the experiment Dose, mg/kg Number of rats
males females
Intact control (IC) — 6 6
Cherry shoots dry extract 5000,0 6 6
Table 5

The acute toxicity studies cherry shoots dry extract after the single intragastric administration to white rats of
both genders

" The observed effect, the number of dead animals/ total number of animals
Conditions of the exper- Dose, in the group
iment mg/kg Males Females
Intact control (IC) - 0/6 0/6
Cherry shoots dry extract|  5000,0 0/6 0/6
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Studying the influence of the cherry shoots dry
extract during experimental inflammation exudative
mechanism was carried out on a model of acute carra-
geenan-induced inflammation in white rats 180-200 g
weigh in doses of 10, 50 and 100 mg/kg, administered in
maintenance mode for 7 days according to methodologi-
cal recommendations [1]. The study was conducted in
comparison with the reference drug Diclofenac sodium,
due to the fact that it is recognized as the "gold standard"
for the efficacy and safety of NSAIDs among modern
mechanisms and its influence on the inflammatory pro-
cess is well understood [1].

Study of antiinflammatort activity was carried out
on the model of acute carrageenan-induced inflammation
in the rat foot, characterized by the ability to study the
dynamics of the process. It was determined that pathogen-
esis of inflammation involves serotonin and histamine in

the first 30-90 minutes; in the range between 1.5-
2.5 hours — kinins, and between 2,5-5,5 hours — prosta-
glandins, allowing indirectly suggest mechanisms for anti-
inflammatory action of these substances [11]. Also this
model demonstrated a direct correlation between effec-
tiveness of the tested drug and its efficacy in the clinic.

Analysis of the results showed (Table 6, 7) that
the comparator diclofenac sodium in dose 8 mg/kg ex-
pressed antiexudative activity about 50 %, indicating that
the model of carrageenan inflammation in rat foot is ade-
quate, reproducibility and reliability of the results. Cher-
ry shoots dry extract showed the best anti-inflammatory
effect in a dose of 100 mg/kg; it was about 36 % on aver-
age for 5 hours. It had mild effect on the inflammatory
edema (on average — 16 %) in the dose 10 mg/kg and in
the dose 50 mg/kg — about 27 %, which can also be char-
acterized as weak.

Table 6

Cherry shoots dry extract anti-inflammatory activity in the model of carrageenan inflammation in rat foot, n=6

The dynamics of inflammation
Conditions of experiment 1 2 3 4 5
hours hours hours hours hours
Control AV 21,2+1,6 21,4+0,8 24,7+0,6 34,0+0,9 37,7£1,6
Cherry shoots dry extract, AV 16,4+1,6* 18,0+1,6 22.,0+£2.7 30,7+£2,5 32,5425
10 mg/kg AA, % 22,6 15,9 10,9 11,8 18,1
Cherry shoots dry extract , AV 15,9+1,6 * | 15,8£1,6 * | 16,8+1,7 * | 24,1+1,4* | 29,3+1,6 *
50 mg/kg AA, % 25,0 26,2 31,9 29,1 22,3
Cherry shoots dry extract, AV 12,5412 * | 14,1+1,8* 15,5£2.2% | 20,4+2.3% | 27,6+1,5%
100 mg/kg AA, % 41,0 34,1 37,2 40,0 26,8
Diclofenac sodium AV 12,1£1,7* | 11,0+1,9* 12,0+£1,8% 14,6+1,6* 18,8+1,8%*
AA, % 42,9 48,6 51,4 57,1 50,1

Notes: AV — difference between the original volume and volume of the foot at the time of measurement; AA — anti-
inflammatory activity; * — Rate differences by false relative to the control group, p<0,05 (Newman-Keyls criterion).

Table 7

Cherry shoots dry extract anti-inflammatory action average for 5 hours

The name of the substance Dose, Anti-inflammatory action, % Conventionally therapeutic
mg/kg (average for 5 hours) dose (CTD), mg/kg
Cherry shoots dry extract 10,0 15,86+2,14 100,00
50,0 26,90+1,66
100,0 35,82+2,55
Diclofenac sodium 8,00 50,02+2,29 8,00*

Notes: * — Diclofenac sodium EDs,, which was designed by us in other studies and confirmed by the literature dates [11].

Analysis of the dynamics of anti-inflammatory ac-
tivity of the cherry shoots dry extract in the dose of 100
mg/kg (Table 6, 7) allowed to make assumptions about
the mechanisms of activity. cherry shoots dry extract
showed antiinflammatory activity due to presence of fla-
vonoids, hydroxycinnamic acids and sugars and it inhib-
ited inflammatory mediators: serotonin, histamine, pros-
taglandins and kinins. It is known that flavonoids caused
antiinflammatory action and polysaccharides — antialler-
gic. Considering the fact that serotonin and histamine are
mediators of pain and allergies, kinins and prostaglan-
dins — pain, it can be assumed that the cherry shoots dry
extract can exhibit analgesic and antiallergic effect.

7. Conclusions
Investigation of chemical composition of the
cherry shoots dry extract was carried out before and
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after hydrolysis by HPLC. Nine phenolic compounds,
among them flavonoids and hydroxycinnamic acids,
were established.

Considering results of determination safety and
antiinflammatory activity the foregoing we can assume
that the cherry shoots dry extract can demonstrate anal-
gesic and antiallergic effect, so it is promising for fur-
ther study in order to create a new effective and safe
drugs for use in medical practice.

References

1. Upyr, L. V. Cherry [Text] / L. V. Upyr; V. P. Cher-
nykh (Ed.). — 2-nd ed. — Kiev: «kMORION», 2010. — P. 277—
278.

2. Popovich, V. P. Effect of cherry fruit stalks and
shoots dry extracts on diuresis and some indicators of nitro-
gen metabolism in rats [Text]: conference / V. P. Popovich,



Scientific Journal «ScienceRise: Pharmaceutical Sciencex»

Nel(1) 2016

L. V. Upyr, V. S. Kyslychenko // Current problems of theoret-
ical, clinical, preventive medicine, dentistry and pharmacy. —
Donetsk, 2010. — P. 280-281.

3. The State Pharmacopoeia of Ukraine. Suppl. 2 [Text] /
State Enterprise “Ukrainian scientific Pharmacopoeial cen-
ter”. — 1-st ed. — Kharkiv: RIREG, 2008. — 620 p.

4. Gulieva, A. F. Phytochemical study of phenolic
compounds cherry extract [Text]: scientific-practical confer-
ence / A. F. Gulieva, L. V. Lenchyk // Innovations in Medicine
and Pharmacy. — Minsk: BSMU, 2015. — P. 836-838.

5. Court, W. A. High-performance reversed-phase liquid
chromatography of naturally occurring phenolic compounds
[Text] / W. A. Court // Journal of Chromatography A. — 1977. —
Vol. 130 — P. 287-291. doi: 10.1016/s0021-9673(00)89807-6

6. Mabry, T. J. The Systematic Identification of Flavono-
ids [Text] / T. J. Mabry, K. R. Markham, M. B. Thomas. — New
York: Springer-Verlag, 1970. doi: 10.1007/978-3-642-88458-0

7. McMurrough, . Quantitative analysis of hop flavo-
nols using high-performance liquid chromatography [Text] / 1.
McMurrough, G. P. Hennigan, M. J. Loughrey // Journal of
Agricultural and Food Chemistry. — 1982. — Vol. 30, Issue 6. —
P. 1102-1106. doi: 10.1021/jf00114a024

8. Zapadnyuk, I. P. Laboratory animals: breeding, keeping
and using in experiment [Text] / 1. P. Zapadnyuk, V. I. Zapadnyuk,
S. A. Zechariah. — Kyiv: Vishcha shkola, 1983. — 552 p.

9. Kovalenko, V. M. Experimental study of toxic ef-
fects of potential drugs / Preclinical studies of drugs [Text]:
method. rec. / V. M. Kovalenko, O. V. Stefanov, Y. M. Maxi-
mov, |. M. Trachtenberg; A. V. Stefanov (Ed.). — Kyiv: Avi-
cenna, 2001. — P. 74-97.

10. European convention for the protection of verte-
brate animals used for experimental and other scientific purpos-
es [Text]. — Council of European. — Strasbourg, 1986. — Issue
123. - 51 p.

11. Preclinical studies of drugs (guidelines) [Text] /
O. Stefanov (Ed.). — Kyiv: Avicenna, 2001. — P. 292-306.

References

1. Upyr, L. V.; Chernykh, V. P. (Ed.) (2010). Cherry.
Kiev: «MORIONy, 277-278.

2. Popovich, V. P., Upyr, L. V., Kyslychenko, V. S.
(2010). Effect of cherry fruit stalks and shoots dry extracts on
diuresis and some indicators of nitrogen metabolism in rats.
Current problems of theoretical, clinical, preventive medicine,
dentistry and pharmacy. Donetsk, 280-281.

3. The State Pharmacopoeia of Ukraine. Suppl. 2
(2008). Kharkiv: RIREG, 620.

4. Gulieva, A. F., Lenchyk, L. V. (2015). Phytochemi-
cal study of phenolic compounds cherry extract. Innovations in
Medicine and Pharmacy. Minsk: BSMU, 836-838.

5. Court, W. A. (1977). High-performance reversed-
phase liquid chromatography of naturally occurring phenol-
lic compounds. Journal of Chromatography A, 130, 287-291.
doi: 10.1016/s0021-9673(00)89807-6

6. Mabry, T. J.,, Markham, K. R., Thomas, M. B.
(1970). The Systematic Identification of Flavonoids. New
York: Springer-Verlag. doi: 10.1007/978-3-642-88458-0

7. McMurrough, 1., Hennigan, G. P., Loughrey, M. J.
(1982). Quantitative analysis of hop flavonols using high-
performance liquid chromatography. Journal of Agricultural and
Food Chemistry, 30 (6), 1102-1106. doi: 10.1021/jf00114a024

8. Zapadnyuk, 1. P., Zapadnyuk, V. L., Zechariah, S. A.
(1983). Laboratory animals: breeding, keeping and using in
experiment. Kyiv: Vishcha shkola, 552.

9. Kovalenko, V. M., Stefanov, O. V., Maximov, Y. M.,
Trachtenberg, 1. M.; Stefanov, A. V. (Ed.) (2001). Experimental
study of toxic effects of potential drugs / Preclinical studies of
drugs. Kyiv: Avicenna, 74-97.

10. European convention for the protection of verte-
brate animals used for experimental and other scientific purpos-
es (1986). Council of European. Strasbourg, 123, 51.

11. Stefanov, O. (Ed.) (2001). Preclinical studies of
drugs (guidelines). Kyiv: Avicenna, 292-306.

Jlama naoxooocenns pykonucy 12.04.2016

Lenchyk Larysa, Candidate of pharmaceutical sciences, associate professor, Department of Chemistry of Natu-
ral Compounds, National University of Pharmacy, Pushkinska str., 53, Kharkov, Ukraine, 61002

E-mail: larysa.lenchyk@gmail.com

Shapoval Olga, Candidate of pharmaceutical sciences, associate professor, Department of Pharmacology, Na-
tional University of Pharmacy, Pushkinska str., 53, Kharkov, Ukraine, 61002

E-mail: olana666@ukr.net

Kyslychenko Viktoriia, Doctor of pharmaceutical sciences, professor, Department of Chemistry of Natural
Compounds, National University of Pharmacy, Pushkinska str., 53, Kharkov, Ukraine, 61002

E-mail: cncvec@mail.ru

45




