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The aim. To identify some factors affecting the in vitro release of
ketoprofen from carbomer-based gels.

Materials and methods. Carbomer-based gels containing ketopro-
fen as well as a Newtonian liquid without carbomer, which was the
dispersion medium of the gel, were studied by rotational viscometry
and spin probe method. The flow behaviour and rheological pa-
rameters were determined using the rheograms, and the rotational
correlation times of the two dissolved spin probes, the molecules
of which contain a carboxyl group or an amino group, were deter-
mined by EPR spectra. In vitro release tests were performed using
vertical diffusion chambers using a validated method. The quantita-
tive determination of ketoprofen in gels, liquid and receptor medium
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was performed by liquid chromatography, and ethanol was quan-
tified by gas chromatography according to validated procedures.
Gels with different brands of carbomers, neutralised with trolamine
or trometamol, with different contents of ketoprofen and ethanol,
and with pH from 6.0 to 7.0 were studied.

Results. The sol — gel transition due to the neutralisation of the
carbomer did not affect the shape and parameters of the EPR
spectrum of the spin probe containing a carboxyl group in the
molecule (like a carbomer and ketoprofen) in contrast to the
probe with an amino group. If the substance dissolved in the gels
does not interact with the carbomer; then its molecules/ions ro-
tate rapidly in the liquid medium. This facilitates the release of a
such substance from carbomer-based gels. The medicinal product
Nobi Gel® gel 2.5 % and Newtonian liquid were equivalent in re-
lation to the in vitro release parameters of ketoprofen from these
objects. Carbomer-based gels, which differed significantly in
terms of rheological parameters, were also found to be equivalent
in terms of ketoprofen release parameters. The in vitro release of
ketoprofen was affected by its concentration and ethanol content
in the gel. A change in pH from 6.0 to 7.0 practically did not affect
the parameters of in vitro release of ketoprofen from gels.
Conclusions. The formation of a carbomer-based gel did not af-
fect the rotational correlation time of the probe, which did not
interact with the carbomer. Parameters of in vitro release of ke-
toprofen from the gel and Newtonian liquid differed little; these
parameters were also little affected by the difference in apparent
viscosity of the gels. The in vitro release of ketoprofen depended
on its concentration and ethanol content

Keywords: carbomer, gel, liquid, ketoprofen, ethanol, viscosity,
rotational correlation time, in vitro release test (IVRT)
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The aim of the work is to consolidate azilsartan-kamedoxomil
(AZM) into lipid matrix controlled-release microparticles to
enhance its permeability because AZM belongs to Biopharma-
ceutical classification (BCS) IV, which is characterized by poor
permeability and to protect AZM from light and humidity and
execute a prolonged release profile.

Materials and methods. A reversed-phase HPLC method was cre-
ated and validated to estimate the drug. AZM microparticles formu-
lations were invented using melt dispersion technique and waxy ma-
terials such as carnuba wax, beeswax, and stearic acid in the ratio
of waxy-substance: drug ranging from 0.25:1 to 1:1 and stabilizer,
namely; tween 80 and Poloxamer 407 in the ratio of stabilizer: drug
ranging from 0.5:1 to 1:1. Azilsartan formulations were assessed
for azilsartan-medoxomil content, loading, entrapment efficiency,
the zeta potential, the particle size, the morphology by scanning
electronic microscopy (SEM), and in-vitro release profile.

Results. Zeta potential results for microparticle formulations
using beeswax and carnuba range from —21.1 mV to —26.6 mV
and —20.6 mV to —26.7 mV, respectively. This difference indicates
that the azilsartan microparticles containing stearic acid are bet-
ter stabilized with a 25.3-29.7 mV zeta potential. Furthermore,
the release from azilsartan microparticle formulations containing
stearic acid exceeded 80 % after 8 h. It remained for 24 h, while
release from beeswax did not exceed 65 % after the same period
and less than 60 % in the case of carnuba formulations.
Conclusions. The formulation (AZSP4) exhibited the highest
zeta potential and released exceeding 80 % of AZM over 8 hours
and remained over a day. AZSP4 microparticles formulation
containing poloxamer 407, in a 0.8:0.8:1 drug: stearic acid:
poloxamer ratio proved the ability of stearic acid microencap-
sulation employing poloxamer as a stabilizer in a certain ratio
could prolong the release of AZM.

Keywords: azilsartan kamedoxomil, controlled release, micro-
particles, antihypertensive drug, HPLC method
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The aim of the work was to develop a simple, economical and
eco-friendly spectrophotometric method for determining metop-
rolol tartrate in tablets based on the reaction with bromophenol
blue (BPB).
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Material and methods: A double—beam Shimadzu UV-Visible
spectrophotometer, with a spectral bandwidth of 1 nm wavelength
accuracy 0.5 nm, Model UV 1800 (Japan), Software UV-Probe
2.62, and a pair of 1 cm matched quartz cells, was used to measure
the absorbance of the resulting solution. All the chemicals were
used in analytical reagent grade. Pharmacopeial standard sam-
ples of metoprolol tartrate and bromophenol blue (BPB) were pro-
vided by Sigma-Aldrich (> 98%, HPLC). The used dosage forms
of metoprolol tartrate are tablets of Metoprolol 50 mg and 100 mg.
Results and discussion: The method of spectrophotometric de-
termination of the quantitative content of metoprolol tartrate
based on its reaction with BPB in a methanol solution has been
developed. The stoichiometric ratios of the reactive components
as 1:1 were obtained by the methods of continuous changes and
the saturation method. The developed method of quantitative de-
termination of metoprolol tartrate was validated. The linearity
regression equation wasy = 0.0373x + 0.0038, and the obtained
correlation coefficient was R’=0.9984. A linear relationship was
found between absorbance at Amax and concentration of metop-
rolol tartrate in the range of 9.56-15.02 ug/mL. The LOD and
LOQ values were calculated to be 0.81 ug/mL and 2.67 ug/mL.
Conclusions. A simple, economical and eco-friendly spectropho-
tometric method has been developed for the quantitative deter-
mination of metoprolol tartrate in tablets based on the reaction
with BPB. The developed method of quantitative determination
of metoprolol tartrate was validated in accordance with the re-
quirements of SPhU. We suggest our work with offered detailed
and successful solutions for the mentioned aim with less sophis-
ticated equipment for QC lab for routine manufacturing control
Keywords: bromophenol blue, metoprolol tartrate, spectropho-
tometry, validation, pharmaceutical analysis
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Most ageing processes are accelerated due to an increasing
amount of endogenic stress from outdoor or indoor activity
overload. The essence of aloe vera is formulated in the form of
a biocellulose mask. It is one of the solutions to deliver essence
within polymeric substances, obtained through the fermentation
process with the help of Acetobacter xyllinum.

The aim of this study is to enhance anti-ageing activity derived
from Aloe vera (L) essence combined with vitamin E, thus in
the form of a biocellulose mask that will prolong skin contact
and reduce the main cotton sheet mask problem of deforestation,
hence its eco-friendly benefit.

Material and methods: Tivelve volunteers around 25 to 45 years old
are subjected to a biocellulose mask containing Aloe vera essence
combined with vitamin E for at least 4 weeks to achieve a balanced
skin criterion including wrinkles, spots, facial pores, and moisture.
Aloe vera and vitamin E constituents within FO; F1, F2; F3, [0%,
0%]; [0%, 1%]; [5%, 0 %] and [5 %, 1 %] as per the following.
Results: Results showed that bio-cellulose masks containing 5 %
Aloe vera with 1 % of vitamin E essence in F'3 provide a beneficial
anti-ageing activity rather than other biocellulose mask prepara-
tions.

Conclusion: Biocellulose mask through the fermentation process
can improve skin conditions, the formula combined with the well-
known activity of aloe vera as an exfoliating agent and antioxidant
vitamin E, it can not only provide skin rejuvenation but also provide
anti-ageing activity

Keyword : Aloe vera (L.) Burm. f., Anti-aging, Biocellulose mask,
Vitamin E
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The aim: The use of synthetic compounds to treat many diseases
must be strictly controlled due to their potential health hazards.
Hence, there is a need to search for natural products to serve as
safe alternatives to synthetic products. This study investigated
the antinociceptive effects and anti-inflammatory activities of
Treculia africana seed lectin.

Materials and methods: Lectins were purified from Treculia afri-
cana seeds using ion exchange and size-exclusion chromatogra-
phy. The antinociceptive activity of the lectin was assessed in Wis-
tar rats using abdominal writhing and paw-licking tests induced
by acetic acid and formalin, respectively. Anti-inflammatory activ-
ity was assessed using carrageenan-induced paw oedema.
Results: Treculia afiicana seed lectins at 10 mg/kg (p.o.) produced
sedation, reduced ambulation, reduced response to touch, anal-
gesia, and decreased defecation in experimental animals. Admin-
istration of Treculia africana seed lectin (1 mg/kg and 10 mg/kg)
in experimental animals significantly reduced (P<0.05) acetic
acid-induced muscular writhing in a dose-dependent manner with

23.88 and 36.80 per cent inhibition, respectively. Both early and
late phases of formalin-induced nociception were significantly in-
hibited (P<0.001) by the lectin at all doses (0.1, 1.0 and 10.0 mg/kg),
comparably with the standard drug, diclofenac sodium. At 10 mg/kg,
T africana lectin caused a 69.12 % and 65.55 % reduction in both

early and late phases of formalin-induced paw licking. Treculia af-
ricana lectin also significantly brought about a reduction (P<0.05)

in inflammation induced by sub-plantar injection of carrageenan as

measured by a decrease in paw swollenness.

Conclusion: The study showed that Treculia africana lectin

possesses antinociceptive and anti-inflammatory properties and

can potentially be employed therapeutics to ameliorate pain and

inflammation.

Keywords: agglutinin,  analgesic

hemagglutinin, activity,

pain-relieving lectin, inflammation, Moraceae
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The risk of developing any complications of diabetes is significant-
ly reduced by monitoring and correcting blood glucose levels and
blood pressure, as well as by observing healthy lifestyle rules. Early
detection and treatment of type 2 diabetes contribute to the preven-
tion of disease progression and the development of complications.
The aim is to study the hypoglycemic effect of « Glyphasonorm»
tablets and «Glyphasoliny capsules in a rat model of streptozo-
tocin-induced diabetes.
Materials and methods. The studies were carried out on Wistar
rats injected intraperitoneally with nicotinamide at a dose of
230 mg/kg 15 minutes before intravenous injection of streptozo-
tocin at a dose of 65 mg/kg. The dynamics of body weight of rats,
glucose and glycosylated haemoglobin levels under the impact
of long-term administration of metformin, « Glyphasonormy tab-
lets and «Glyphasoliny capsules were investigated.
Results and discussion. The studies on a streptozotocin-in-
duced diabetic model have established that under the action of
«Glyphasonormpy tablets and « Glyphasoliny capsules, the level of
glycosylated haemoglobin, which decreased along with the level
of glucose in the blood of animals, was significantly reduced in
comparison with diabetic control. After 14 days of research, the
“Glyphasolin” capsules showed more pronounced hypoglycemic
activity (4.4 % and 8.0 % more) than the “Glyphasonorm” tab-
lets and the reference drug metformin. The «Glyphasoliny cap-
sules on the 12th day of the study showed a marked decrease in
glycosylated haemoglobin in the blood of animals (3.1 % and
5.6 % more) than the « Glyphasonormy tablets and metformin.
Conclusions. In the experimental model of streptozotocin diabe-
tes in rats, “Gliphasolin” capsules showed a more pronounced
hypoglycemic effect, which was manifested by a decrease in the
content of glycosylated haemoglobin in the blood and prevailed
over the effect of the comparative drug metformin and “Glipha-
sonorm” tablets.
«Glyphasoliny capsules and «Glyphasonorm» tablets based on
bioflavonoid complex from bean show promise in the treatment
of type 2 diabetes on the background of obesity and reducing the
risk of micro- and macroangiopathy
Keywords: streptozotocin-induced diabetes, hypoglycemic ac-
tivity, glycosylated haemoglobin, metformin, «Glyphasonormy
tablets, «Glyphasoliny capsules
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The aim. The aim of the work was to establish the feasibility of
development, determine the optimal composition and technology,
and confirm the pharmacological effectiveness of combined tab-
lets for treating type I diabetes.

Materials and methods. Analytical research of the pharmaceuti-
cal market of drugs used for the treatment of type Il diabetes was
carried out using content analysis of official sources of informa-
tion. The subjects of the study were medicinal products used to
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treat type Il diabetes. A set of physicochemical and technologi-
cal research methods was used to determine the quality parame-
ters of the tabletting mass and tablets based on them.

Results. According to the results of previous studies, similarities
in the approaches to the pharmacotherapy of type I diabetes in
the countries of Southeast Asia, the Western Pacific region, and
Ukraine were established, which became the basis for conduct-
ing a market study of drugs with a sugar-lowering effect, name-
ly, based on voglibose, with the aim of further including such
drugs in the range of Ukrainian manufacturers. Furthermore,
according to the results of physicochemical and technological
studies, the composition and rational technology of obtaining
tablets were established. Also, pharmacological studies have
established that tablets with voglibose and solid dispersion of
quercetin significantly prevent the development of glucose me-
tabolism disorders caused by a high-sugar diet. In terms of the
expressiveness of the hypocholesterolemic effect of the tablets
and their constituent components, they are reliably superior to
the comparison drug - metformin.

Conclusions. According to the research results, the feasibility
and relevance of the development of combined tablets with vogli-
bose and solid dispersion of quercetin have been established.
Furthermore, based on the investigated physicochemical and
technological indicators, combined tablets’ composition and ra-
tional technology were developed, and their specific pharmaco-
logical activity was proven

Keywords: type Il diabetes therapy, derivatives of alpha-gluco-
sidase inhibitors, voglibose, quercetin, solid dispersion, tech-
nology
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For the treatment of the urinary system and kidney diseases, com-
mon juniper (Juniperus communis L.) fruits are widely used. This
raw material is included in the European Pharmacopoeia (Ph.
Eur) and is one of the most popular kinds of official medicinal
plant material with diuretic and uroantiseptic activity. However,
the main biomass of bushes consists of green branches, which
also contain a significant amount of essential oil that can be used
in pharmaceutical practice. The branches become waste during
bush cutting. So, it is advisable to investigate the chemical compo-
sition of essential oil isolated from common juniper branches from
different regions of Estonia to prove the possibility of using this
essential oil and branches in pharmaceutical practice.

Aim. Therefore, the aim of the research was to determine the
chemical composition of essential oil from common juniper (J.
communis L.) branches from Estonia.

Materials and Methods. The branches of juniper shrubs were
collected in the summer months from 27 different habitats in Es-
tonia. The essential oil was isolated from fresh juniper branches
by the modified distillation method described in the European
Pharmacopoeia monograph of Juniperi pseudo-fructus. GC/MS
analysis was carried out using an Agilent 5975 Series MSDMSD,
Agilent78904 GC (Agilent Technologies, Inc.) with two detectors
(MSMS and FID) on a fused silica capillary column (30 m x
0.25 mm) with a bonded stationary phase: poly(5 %-diphenyl-95
%-dimethyl)siloxane (DB-5). The carrier gas was helium with a
split ratio of 1:30, and the flow rate of 1.3 mL/min was applied.
The temperature program was from 50°-240°C at 2°C/min and
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the injector temperature was 300°C. The MS detector was oper-
ated in the EIEI mode of 70 eV and at a scan rate of 2 scans/s
with a mass acquisition range of 20—400 u.

Research results. The average amount of juniper essential oil in
branches extracted during distillation using the Ph. Eur. method
was 0.23+0.04 ml. 103 substances were identified in 27 different
samples of juniper branches and quantified by the GC/MS meth-
od. The dominant components of Estonian common juniper essen-
tial oil are o-pinene (37.5-69.3 %), pinene, sabinene, -myrcene
and f-phellandrene. The juniper essential oils from Estonian raw
materials were compared with Serbian, Iran, Portuguese, French
and Greek ones. It was established that the common juniper grow-
ing in Estonia belongs to the o-pinene chemotype.

Conclusions. Common juniper growing in Estonia belongs to
the a-pinene chemotype. 103 substances were identified, and
their assay was established in 27 different samples of juniper
branches. The dominant components of Estonian common juni-
per essential oil are a-pinene (37.5-69.3 %), so it could be used
as a source of a-pinene for the pharmaceutical industry.

As the essential oils of common juniper branches didn t meet all
the requirements of the European Pharmacopoeia for juniper
berries o0il, so separate regulatory documentation must be devel-
oped for the essential oil from the branches
Keywords: juniper, branches, essential oil, GC/MS analysis, Es-
tonia
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JOCILIXKEHHSA ®AKTOPIB, IO BININBAIOTHh HA BUBIVIBHEHHS IN VITRO KETOITPO®EHY 3 I'EJIIB
HA OCHOBI KAPBOMEPIB (c. 4-20)

O. I1. Be3yraa, A. M. JIsnyHoBa, L. O. 3inyenko, O. M. JIsanynos, M. O. JIsanyHos, 0. M. Cronnep

Mema. Busnauumu oesxi ¢paxmopu, wo 6niusaroms Ha BUSIIbHEHHS KeMONpoghery 3 2eiié Ha 0CHOBI Kapoomepis 8 00Caioax in Vitro.
Mamepianu ma memoou. Memooamu pomayiiuHoi eickozumempii ma cninogux 30H0i6 O0CHIONCY8alU el Ha OCHOGI Kapbomepis, ujo
Micmunu kemonpogen, i HbIOMOKIECbKY piOuHy 0e3 Kapbomepy, wo € OUcnepcitinum cepedosuuem 2ento. 3a peoepamamut UsHa¥al
mun meuii ma peonapamempu, a 3a cnekmpamu EIIP — yacu kopenayii obepmanvroi ougysii 060x cninogux 30H0I8, 8 MONEKYIAX AKUX
€ Kapboxcunvua epyna abo aminocpyna. Bunpodysanms 3 6UsiibHeH A in Vitro npo8oouiu 3 BUKOPUCTAHHAM BEPIMUKATLHUX OUDY3IUHUX
Kamep 3a 8ani008aH0I0 MEMOOUKol0. Bmicm kemonpogeny 6 censix, piouni ma oianizami 6U3HA4AIU MEMOOOM PIOUHHOL XpomMamozpa-
@ii, a emanony — memooom 2az080i xpomamozpaii 3a 6anioosanHumu Memoouxamu. JJocaioxncysanu 2eii 3 pisHumu Mapkamu kapoome-
I8, HellMmpaniz08aHUX MPONAMIHOM aOO MPOMEMAMONOM, PI3HUM emicmom Kemonpogeny i emarnony ma pH 6i0 6,0 0o 7,0.
Pesyromamu. 3one — 2env nepexio npu neumpanizayii kapoomepy He enaunye Ha popmy i napamempu cnexkmpy EIIP cninogoeo 30H0a,
wWo micmumo 8 MOAEKYi KapOOKCUTbHY epYNY (aK Kapbomep i kemonpogen), Ha IOMIHY 8i0 30H0a 3 amiHoepynoio. AKujo posuunena 6
2eJIAX Petosuna He 83acMolic 3 Kapbomepom, mo ii monexynu/ionu weuoko obepmaiomucs 6 piokomy cepedosuwi. Lle cnpuse eusinb-
HeHHIO Ylel peuosuHY 3 2elie Ha OCHOBI Kapbomepie. 3a napamempamu 6USLIbHEHHs 8 OOCIIOaxX In Vitro kemonpogheHny 3 npenapamy
Ho6i I'env® 2env 2.5 % ma 3 nblomoniecokoi piounu yi 06 ' ekmu ¢ exsiearenmuumu 3a kpumepismu nputinamuocmi USP. Ieni na ocosi
Kapbomepis, w0 cymmeso pisHAMbCA 3a peonapamempami, Makodic GUABUIUCS eKBIBANEHMHUMU 000 NAPAMempie GUBLTbHEHHs Ke-
monpogeny. Ha susinonenns kemonpogeny 6 0ociioax in vitro 6niuearoms 1020 KOHYeHmpayis ma emicm emanony 6 eeii. 3mina pH
610 6.0 00 7.0 npaxmuuno e GNIUAE HA NAPAMEMPU BUBLIbHEHHS KEMONPOpeny 3 2elis.

Bucnoseku. Ymeopenns 2enio Ha ochogi Kapbomepy He BNIUSAE HA UBUOKICTb 00epmabHOi Oughy3ii 30H0a, wo He 63aEMOOIE 3 KAPOOMEPOM.
Tapamempu eusinbrents Kemonpogheny 3 2eio ma HblOMOHIECHKOT PIOUHL 6 00CTIOAX N VItro MAio I0PI3HAIOMbCS, T HA HUX MAL0 BNIUBAE
PI3HUYA 6 YABHIL 8 A3KOCMI 2eNi. BusinvHens kemonpogheny sanexcums 6i0 1l020 KOHYeHmpayii i 6Micny emanony

Knrouosi cnosa: xapbomep, e, piouna, kemonpogen, emanoin, 8 s3Kicmes, yac Kopersyii obepmanvroi oughysii, eunpo6yeants 6usin,-
nennst in vitro (IVRT)
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MIATOTOBKA TA OIIHKA MIKPOIHKAIICYJILOBAHOI JIITITHOI MATPHIII JJIsI TOCTABKH
IIPEINAPATY A3LJICAPTAHY KAMEJOKCOMILIY (c. 21-28)

Firas Aziz Rahi, Muath Sheet Mohammed Ameen, Krar Kadhim Mohammed Jawad

Memoro pobomu ¢ Konconioayis azuncapman-kameooxcominy (AZM) y mikpouacmunxu 1inioHoi mampuyi 3 KOHMPOIbOBAHUM GUBLITb-
HeHHAM OJiA NiOGUWeHHS 11020 nPoHUKHOCMI, ockinbku AZM nanesxcums 0o IV epynu bioghapmayesmuunoi xnacugpixayii (BCS), axa
Xapaxmepusyemuvcsi NO2AHOI0 NPOHUKHICIIO, A AKX HeoOxXioHo 3axucmumu AZM 6i0 ceimna ma eonococmi ma oocsaemu npoginto
NPOIOHEOBAHO20 BUBLTLHEHHS.

Mamepianu ma memoou. /[ns oyinku npenapamy 6y10 cmeopeno ma nepesiperno obepheno-pasosuii BEPX memoo. Komnosuyii mi-
Kpouacmunox AZM 6ynu eunatioeni 3 GUKOPUCIAHHAM MEXHIKU OUcnepcii 6 po3naasi ma 60CKONOOIOHUX Mamepianie, MaKux sk Kap-
HYOCOLKULL 8ICK, OOAHCONUHULL BICK, CIEAPUHO8A KUCTIOMA Y CRIBBIOHOWEHHT B0CKONOOIOHA peuosuna.likapcokuil 3acio 6i0 0,25:1 0o 1:1,
a sax cmabinizamop euxopucmani Tein 80 i Poloxamer 407 y cniggionowenni cmabinizamop:npenapam 6io 0,5:1 0o 1:1. Komnoszuyii
A3ULCAPMAHy OYIHIOBANU 3A BMICINOM A3ULCAPMANY-MEOOKCOMINY, HABAHMAICEHHAM, eeKMUSHICINIO 3aXONLeHH S, 3eMa-noMmeHyiaiom,
PO3MIPOM YACMUHOK, MOPQONOCIEID 3a DONOMO2010 CKAHYIOUOT enekmpornHoi mikpockonii (SEM) ma npoghinio euginbnenns in vitro.
Pesynomamu. Pezynomamu 3ema-nomenyiany 08 CKaaoie MIKpOUACMUHOK 13 6UKOPUCMAHHAM OONCONUHO20 80CKY MA KAPHYOA KOIU-
saromuvcs 6i0 —21,1 mB 00 —26,6 mB i 6i0 —20,6 mB 00 —26,7 mB, ionosiono. La pisnuys exazye Ha me, o MiKpOYaCmMUHKY a3uicap-
Mamy, wWo Micmams Cmeapunosy KUciomy, kpawe cmaobinisylomsca maiouu 3ema-nomenyian 25,3—29,7 mB. Kpim moeo, euginoHenHs
3 KOMRO3UYi MIKpOYACMUHOK A3ULCapmany, wo Micmsams cmeapunogy kuciomy, nepesuuysano 80 % uepes 8 cooun i 30epieanocs
npomsicom 24 200un, y moil 4ac sAK 6UGLIbHEHHS 3 DOHCONUHOCO BOCKY He nepesuwyysano 65 % yepez moii camuii nepioo i menuie 60 %
Y BURAOKY 3 KOMNO3UYIAMU KAPHYOUL.

Bucnosku. Komnosuyis (AZSP4) npooemoncmpyesana natieuwuil 3ema-nomenyian i susinvruna nonao 80 % AZM npomszom 8 eooun,
ma 36epieana susintbhenHs npomscom 00ou. Komnoszuyis mikpouacmunok AZSP4, wo micmume nonoxcamep 407 y cniggionouieHHi
JiKapevkutl 3acio:cmeapunosa kucioma: nonoxcamep 0,8:0,8:1, 0osena 30amuicmv MIKpOKAncynayii cmeapuHogoi KUCI0mMu, GUKO-
PUCTOBYIOUU NOOKCAMED K CIAOITi3amop y neGHoMY CHiBGIOHOWEHHI, AKULL Modice NPoo08xcumu eusitvhents AZM.

Knrwuoei cnosa: asuncapmany xameoOKCoMin, KOHMPOIbOBAHEe BUBLIbHEHHS, MIKPOUACTIUNHKY, GHMUSINEPMEH3USHUL npenapam, me-
moo BEPX

89




ScienceRise: Pharmaceutical Science Ne 6(40)2022

DOI: 10.15587/2519-4852.2022.270311

PO3POBKA CIIEKTPO®OTOMETPUYHOI METOJUKU BU3HAYEHHS METOITPOJIOJTY B TABJIETKAX 3
BUKOPUCTAHHAM BPOM®EHOJIOBOI'O CUHbOI'O (c. 29-35)

M. M. I'opumn, JI. C. Kpucskis, T. B. Kyuep, O. b. lHoask, H. O. 3apiBua, I. 1. 3arpuuyk, /. b. Kopooko, K. €. Ilesaewmox,
JI. C. Jloroiina

Memoro pobomu Oyna po3podoxa npocmoi, eKOHOMIYHO OOCMYNHOI MA eKON02IUHOI CNEKMPOdOMoMempuUUHOT MEMOOUKU GUIHAYUEHHS
Memonponony mapmpamy 6 mabnemkax Ha ocHo8i peaxyii 3 opomgpernonosum curin (bDC).

Mamepianu ma memoou. /i1 6uMIpIoBaHHs BUKOPUCIMO8Y8ABCA 080npomeHesull YD-guoumuii cnekmpogomomemp Shimadzu 3i cnex-
MPATLHOIO CMY2010 NPonyckanus 1 um 3 mounicmio 00 006xcunu xeuni =0,5 um, moodens —UV 1800 (Anonis), npocpamne 3a6e3nevenns UV-
Probe 2.62 ma napy keapyesux kroeem 3 mosuunoro 1 cm. @apmaxoneiinuii cmanoapmuuil 3pazox memonponony mapmpamy ma b®C naoa-
no Sigma-Aldrich (> 98%, BEPX). Buxopucmogysani nikapcuki popmu memonponony mapmpamy: maonemxu Memonponony 50 me i 100 me.
Pe3ynomamu ma 062060penns. Po3pobneno memoouxy cnekmpo@domomempuyHo20 8UsHA4eHHs KiTbKICHO20 6MICHTY MEMonpoony map-
mpamy 3a peaxyicio 3 BOC y posuuni memanony. Memooamu 6e3nepepsHux smin ma HACUYEHHs. OMPUMAHO CIMeXIOMemPUYHI Cni6giOHO-
wiensl peakyiitno30amuux komnonenmie 1:1. Po3pobiena memoouxa KitbKiCHO20 8U3HAYEHHSI MeMONpOoNony mapmpamy 0y1a 6ani0osand.
Pisnsnns ainiinoi peepecii - y = 0.0373x + 0.0038, ompumanuii koediyienm xopensiyii cmanosus R°=0.9984. Byna ecmanosnena ainitina
3anedxicricme midxe abcopdyicio 3a Amax ma Konyenmpayieio memonponony mapmpany 6 oianaszoni 9.56-15.02 mxe/mn. Pospaxosani 3ua-
uenna MB ma MKB cmanosunu 0.81 mxe/mn i 2.67 mxe/min 8i0nogioHo.

Bucnosku. Pospobieno npocmy, eKoHOMIYHO OOCMYNHY Ma eKoNO2iuHY CHeKmMpPOoGOmomMempuyny MemoouKy KilbKiCHO20 GUSHAYEHHS
memonponony mapmpamy 6 mabnemxax na ocnogi peaxyii 3 B@C. Po3pobnena memoouka KilbKIiCHO20 SU3HAYEHHS MEmOnponony
mapmpaniy 6anid06ana 8ionogioHo 0o sumoe J@Y. ITiocymosyouu, po3podonena memoouka Mae HU3bKUll He2amueHUll 6NIU6 Had HABKO-
JIUUHE cepedosuuye ma modice Oymu 3acmocosana 0 yinel pymuHHo20 gapmayesmuyno2o ananizy. Mu moocemo 3anpononysamu
Hawy pooomy i3 6UKIAOEHUMU OeMATbHUMU MA YCRIWHUMY DIUEHHAMUY O 3A3HAYEeHO] Memu 8 1a00pamopisx 3 KOHMpPOI0 AKOCMi
071 PYMUHHO20 AHAI3Y 3 BUKOPUCTIAHHAM MEHUL CKIAOHO20 00NIAOHAHHSL

Knruosi cnosa: opomghernonosuii cuniii, Memonponon, cnekmpopomomempis, 8anioayis, papmayeemudnull ananis
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CTBOPEHHS BIOIEJIOJI03HOI MACKH, IO MICTAUTh KOMBIHAIIIIO ECEHCII Aloe vera (L.) Burm.f 3
BITAMIHOM E SIK 3ACOBA IIPOTHU CTAPIHHA (c. 36-42)

Raissa Fitri, Hariyadi Dharmawan Syahputra, Nasri Nasri, Vera Estefania Kaban, Zulmai Rani

Binvwicme npoyecie cmapinns npuckopiocmscs uepes 30i1buleHHsl KilbKOCMi eHO02eHH020 cmpecy 6i0 HAOMIDHO2O HABAHMAIICEHHSL
Ha eynuyi uu ¢ npumingenni. Ecenyin Anoe eepa 6yna pospobnena y ¢opmi dioyenionosnoi macku. Lle oone 3 piwiens 05t po3miujeHms,
ecenyii’ @ NONiMepHi peuosunu, ompumani 6 npoyeci pepmenmayii 3a donomoeoro Acetobacter xyllinum.

Memoro ubo20 docnioxicenna € nocunents eghekny npomu CIapinHa npu euKopucmanti ecenyii Anoe eepa (L) y noeonanni 3 simaminom E
¥y Gopmi bioyenonosnoi macku, sika 36itbuiye yac Konmaxmy 3i wkipoio. OKpim moeo, BUKOPUCMAHHS MAKOL MACKU 00360/I51€ NO30ABUMUCDH
OCHOBHOI npobReMU OABOGHAHOL MACKU, NG SA3AHY 3 BUPYOKOIO JIICI8, a omaice Ysi hopma 3aCmOCYBan s MA€E We U eKONOIYHI Nepesazu.
Mamepianu ma memoou: /[sanaoysms 006posonvyis sikom 6i0 25 00 45 poxie suxopucmosyeanu macyi 3 0ioyentonosu, uwo Micmums
ecenyiro anoe eepa 6 NOEOHauHI 3 simaminom E npomsazom wjonatimenwe 4 musxcHie 018 00CACHEeHHA 30a1aHCO8AH020 CMAHY WKIPU,
BKIIOUAIOUU SMOPWIKYU, NIAMU, NOPU HA 0OaUYYl Mma 360100cenns. Anoe éepa ma eimaminu E éxoounu 6 cknaou F0, F1, F2, F3 6 nacmyn-
Hux cnigsionowennsx [0%, 0%]; [0%, 1%]; [5%, 0%] i [5%, 1%)].

Pesynomamu: Pezynomamu nokasanu, uwjo macku 3 oioyentonosu, ujo micmame 5% anoe eipa 3 1% ecenyii gimaminy E y F3, maromp
OLTbIW BUPA3HULL eheKm NPOMU CMAPIHHA, Y NOPIGHAHHI 3 THUUMU MACKAMU 3 OIOYeN0N03U.

Bucnosok: Bioyenonosna macka 3a80AKu npoyecy epmeHmayii Modxce noKpawumy cman wkipu, popmyna 6 noeOHauti 3 doope 6i-
00M010 0I€I0 anoe 8ipa Sk BIOIYUWYBANLHO20 A2eHMA MA AHMUOKCUOAHMHO20 simaminy E mooice ne nuwe 3a6e3nequmu oMOon00NCeHH s
wiKipu, ane il 3a6e3neuums aHmugsiKogy oio.

Knruose cnoso: Aloe vera (L.) Burm. F., akmusnicmv npomu cmapinus, 6ioyentonosna macka, simamin E
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AHTUHOHOMUIEINTUBHI E@GEKTH JEKTUHY HACIHHA TRECULIA AFRICANA DECNE
(AOPUKAHCBKOI'O XJIIBHOTI'O JJEPEBA) Y IIYPIB ITIOPOJIU WISTAR (c. 43-50)

Joseph Obabiolorunkosi Awe, Olukemi Adetutu Osukoya, Olusola Bolaji Adewale, Tajudeen Olabisi Obafemi,
Olakunle Bamikole Afolabi, Adenike Kuku

Mema: euxopucmanus cunmemuyHux CROIYK 05l AKYBAHHA 6A2amMbOX 3aX60PI0OBAHL MAE CYBOPO KOHMPONIOBAMUCS Yepe3 iX nomeH-
yitiHy Hebe3neKy 0 300pog . Omoice, icHye nompeba wyKamu HamypaibHi npooyKmu, aKi O ciyeysanu 6e3neuHo aibmepHamueon
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cunmemuuHuM npodykmam. Lle oocniodcennsa usuano aHmuHoOyuyenmueHi epexmu ma RPOMU3ANAILHY AKMUEHICHb 1eKMUHY HACIH-
us Treculia africana.

Mamepianu ma memoou. Jlekmunu o6ynu ouuweni 3 Hacinus Treculia africana 3a 00nomoeow iOHOOOMIHHOI ma eKCKI03iUHOT Xpo-
mamoepaghii. AHmuHOYUYEeNMUSHY AKMUSHICTb IEKMUHY OYIHIOBANU HA WYpax nopoou Bicmap 3a donomozoio mecmie 36uBaHHs HCU-
60ma ma 00OIU3yBaKHA AN, THOYKOBAHUX OYMOBOIO KUCIOMOI Ma PopManiHom 6i0n06ioHo. TIpomusananbry akmusHicmes oyinIo8au
3a 00NOMO2010 IHOYKOBAHO20 KAPALEHIHOM HAOPAKY Aanil.

Pesynomamu. Jlexmunu nacinnsn Treculia africana y oosi 10 me/xe (nepopanvno) sukauxanu cedamugHuil eghexm, YnogiibHIO8aNU
XOOTHHS, 3HUMCYBATU PEAKYil0 HA OOMUK, AHANE3II0 MA 3MEHWYBAU OeheKayilo Y eKCRePUMEHMATbHUX MEAPUH. 3ACMOCYBAHHS NIEK-
muny nacinns Treculia africana (1 me/ke i 10 me/ke) excnepumenmanoHuM meapunam 3Hauno smenuiyéano (P<0,05) cnpuuunene
OYMOBOIO KUCLOMOIO 36UBAHNS M 5316 3anencho 610 do3u 3 23,88 % i 36,80 % ineibysanns 6ionosiono. Ak panns, max i nizus gasu
iHdyKo6anoi popmaninom nHoyuyenyii 3nauno npuenivysanucs (P <0,001) nexkmunom y ecix 0ozax (0,1, 1,0 ma 10,0 me/ke), nopisHsro
31 cmaHoapmHuM npenapamom, oukiogenaxom nampiro. Ipu 003i nekmuny 10 me/ke 6i00y8an0cs 3HUNCEHHS AK HA PAHHIN, MAK 1 Ha
nizuiil gpasax inoykosanozo gopmaninom obnuzysanns ran na 69,12 % i 65,55 % eionosiono. Jlekmun Treculia africana maxooic snauno
smenwus (P<0,05) 3ananenns, cnpuyunene nioniaHmapHoIo in’'€KYicio Kapazeniny, wo Yo GUMIPIHO 30 3MEHUEeHHAM HAOPSKY J1anu.
Bucnoexu. [ocnioscennsn nokaszano, wo nexmun Treculia africana mae anmunoyuyenmueni ma npomusandaibii 61acmueocmi ma
NOMEHYIHO MOdice OYMu GUKOPUCIAHUTL Y mepanii OJid Nofe2uleHHs 600 md 3anaieHHs.

Knrouosi cnosa: cemacniomurin, a2niomunin, aHaieemuiHa akmusHicme, 601e3acnoKiiIueuil 1ekmuH, sanaienus, Moraceae
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BU3HAUYEHHS I'ITOITIIKEMIYHUX BJACTUBOCTEM TABJIETOK «ITTI®ACOHOPM» I KATICYJI
«VIMPACOJIH» HA MOJIEJII CTPEIITO30TOLHMHOBOI'O ATABETY ¥ L{YPIB (c. 51-57)

B. A. Pudak, O. B. I'onuapos, B. B. Koposb

Pusux po3eumxy 6y0b-saKkux yCKIaOHeHb NpU YYKposomy Oiabemi 3HAYHO 3HUICYEMbCS WISIXOM KOHMPONIO ma 6i0N08IOHOI KopeKyii
PIBHA 2TI0KO3U 6 KPOBI MA apmepianbHO20 MUCKY, d MAKOJIC OOMPUMAHHSA NPABUIL 300p06020 chocody icummsl. Panne susgnenns ma
JUKYBAHHA YYKPOBo2o Oiabemy 2-20 muny cnpuse nonepeodicenHio npozpecy8anis 3axeopioeanis ma po3eUmxy yCKiaoeHs.

Mema. Busuenns cinoenikemiunoi akmuenocmi mabiemox «lnigpaconopmy i kancyn «Inigpaconiny na mooeni cmpenmozomoyurHo8o2o
Oiabemy y wypis.

Mamepianu ma memoou. /locniodicenns: npogederi na wypax ninii Bicmap, axkum 6HympiuiHbouepesHo 6600UIU HIKOMUHAMIO, 8 0031
230 me/ke macu mina 3a 15 xeunun 00 6HympiuHb08eHHOT iH €KYii cmpenmozomoyuny 6 003i 65 me/ke. [Jocnioxcysanu Ounamixy macu
mina wypie, NOKAZHUKU 6MICIY 2IIOKO3U MA 2KO3UIbOBAHO20 2eMOILOOIHY Ni0 GNIUGOM MPUBALO20 86e0eH s Memopminy, mabie-
mox «I igpaconopmy i kancyn «lnighaconiny.

Pesynomamu ma ix 062060pennsn. I[Iposedeni 00CniodNceHHs HA eKCNEPUMEHMATbHIN MOOETi CMPenmo30moyuHo8020 diabenty 6cma-
Hos8UIU, U0 nio diero mabremox «lighaconopmy i kancyn «lnighaconiny 6ipo2iono 3HUNCYBABCA PIBEHb 2NIKO3UTLOBAHO20 2eMO2I0DIHY,
WO 3HUICYBABCA PA30M 3 DIBHEM 2NI0KO3U 8 KPOBI MEAPUH y NOPIGHAHHT 3 diabemuunum koumponem. Yepes 14 0ib oocrioscenns kancy-
au «nighaconiny npossunu dinbw eupasny cinocnikemiuny akmuenicms (ha 4,4 % i na 8,0 % 6inouiy), nisic mabnemru «Iighaconopm»
i npenapam nopisusinus mem@opmin. I1io0 dieto kancyn «lnighaconiny na 12 006y 00CHiONCEHHS 6CMAHOBNIEHO GUPAZHE 3HUIICEHHS.
2NIKO3UNLOBAHO20 2emo2100iHy 6 Kposi meapun (na 3,1 % i na 5,6 % 6invue), nisc y mabremox «Inipaconopm» i memegpopminy.
Bucnosku. Ha excnepumenmanvHtitl Moodeni cmpenmo3omoyunosozo diabenty y wypie kancynu «lnighaconiny npoasuiu 6invu eupas-
HULL 2INO2TIKeMIYHULL eheKkm, W0 NPOSIGISBCSL 3HUNCEHHAM BMICHY 2IKO3UIbOBAHO20 2eM02N106IHY 8 KpOGi I nepesadicanu 0iio npenapa-
my nopienanna mem@opminy ma madnemox «Inighaconopmy.

Kancynu «Iigpaconiny i mabnemxu «Iighaconopm» na ocrnogi 6iopnasonoiono2o KoMniexcy 3 K8acoli € NepcnekmusHuMU y mepanii
L] 2-20 muny Ha miai 0o#CUpiHHA 1 3HUINCEHHT PUSUKY PO3BUMKY MIKPO- | MaAKpoanzionamiil

Knrouogi cnosa: cmpenmoszomoyunosuil diabem, 2ino2nikeMiyHa akmugHiCmy, 2iKO3UWIbOBAHULL 2eMO2L00IH, Memopmin, mabiemxu
«[nigpaconopm», kancynu «Inighaconiny
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OBIPYHTYBAHHSA CKJAY I TEXHOJIOT'TI KOMBIHOBAHUX TABJIETOK JJIsI ITIKYBAHHS
OYKPOBOI'O JIABETY II THUITY (c. 58-65)

A. A. KotBinbka, O. A. Py6an, A. B. Boikosa, I. B. KoBanescbka, H. M. Kononenxo, B. B. Unkurkuna

Mema. Memoro pobomu cmano 6cmanoGieH s OOYLIbHOCH PO3POOKU, GU3HAYEHHS ONMUMAILHO2O CKAAOY I MeXHoL02ii ma niomeep-
OoicenHs papmaronociunoi epexmuerocmi KombiHOBaHUX Mabiemok ma OJisi iKy8anHs yykpoeozo diabemy II muny.

Mamepianu i memoou. Ananimuune 00CIiONHCEHHS PapMayesmuyH020 PUHKY JIKAPCOKUX 3AC00I8, W0 3ACMOCO8YIOMbCSL OIS IKY8AHHS
YyKposozo diabemy I muny, npoeoounocs 3a 00noMo2010 KOHmMmenm-ananizy ogiyitinux osxcepen inghopmayii. 06 ekmamu docniodxncenHs
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6YIU NIKAPCHKI 3aco0uU, SKI 3aCmoco8yiomucs 6 mepanii yykpogozo diabenty Il muny. I[lpu écmanosnenni napamempis skocmi macu 0Jist
maobnemyeanHs ma madiemox Ha ix OCHOBI 6Y6 GUKOPUCMAHUL KOMIIEKC (I3UKO-XIMIYHUX MA MEXHONOSIUHUX MemOo0i6 O0CI0IICEHD.
Pezynomamu. 3a pe3ynomamamu nonepeoHix 0ocaiodicerv 0yn0 6CMano8IeHo CX0Jcicns y nioxooax gapmaxkomepanii yyKkpogozo Oi-
abemy Il muny y kpainax Ilisdenno-cxionoi Asii, 3axiono-Tuxookeancvkoeo peciony ma Yxpainu, wo cmano niorpyHmam 01 npose-
OeHHs docnioxcenHs punky JI3 yykposuusicysanvnoi 0ii, a came Ha 0CHOGI 8021i603), 3 MeMOI0 NOOANbUIO20 BKIIOUeHHA makux JI3 6
acopmumenm YKpaincoKux upoOHUKie. 3a pe3yriomamamut QizuKo-XiMiuHUX i MEeXHOI0IYHUX OOCTIONCEHb 6VII0 6CIMAHOGIEHO CKILAO
i payionanehy mexuonoziio ooepacanns mabnemox. Taxooic papmakonoeiunumu 0oCaiodnceHHaAMU OYI0 BCMAHOBIEHO, WO MadIemKu
3 602ni6030M Ma MEepooio OUCNEPCICIO K8epYemuny CyYmmeeo NOonepeodlcye po3GUmMoK NopyuieHsb 2n0K03H020 0OMINY, GUKIUKAHUX
BUCOKOYYKPOBOTO OIEMOI0, A 34 BUPA3HICMIO 2INOX0NecmepuHemMiunoi 0ii mabnemku ma ix cK1ado8i KOMNOHEeHMU 0OCMOGIPHO nepesa-
JAcaromy npenapam NOPiGHANH — MempOpmiH.

Bucnoseku. 3a pezynomamamu 00cniodicenb 6CMAHOBIEHA OOYIILHICHb MA AKMYAIbHICMb PO3POOKU KOMOIHOBAHUX MAOEMOK 3 8027i-
06030M ma meepooio oucnepcieto Keepyemury. 3a 00CaiONHCeHUMU PIZUKO-XIMIYHUMU MA MEXHONOLTUHUMU NOKASHUKAMU PO3POOIEHO
CKAA0 i payioHaNbHy MexHoN02110 KOMOTHOBAHUX MAbIemoK ma 00KA3aHa ix cneyugiuna papmaxonioeiuna akmueHicms

Knrouosi cnosa: mepanis yyxposozo diabemy Il muny, noxioui in2i6imopie anvpa-enioko3uoasu, 602603, Keepyemut, meepoa ouc-
nepcisi, mexHonoeis
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XIMIYHMM CKJIAJI E®@IPHOI OJIIi I'JIOK SITIBIIO 3BUYAMHOI'O (UNIPERUS TSOMMUNIS L.)
BHUPOIIEHOI'O B ECTOHII (c. 66-73)

Ain Raal, Rostislav Komarov, Anne Orav, Karmen Kapp, A. P. ['punuk, O. M. KomoBuii

Hns nikyeanns 3axeopiosans cevosudinibHoi cucmemu ma HUPOK WUPOKO GUKOPUCHIOGYIOMb NIO0OU ANIGYI0 36uyaiinozo (Juniperus
communis L.). L]s cuposuna eéxntouena oo €eponeticokoi papmaronei (Ph.Eur,) i € 00num i3 nainonynapriwux udie oQiyiiinol nikap-
CbKOI POCTUHHOI CUPOBUHU 3 CEHORTHHOIO MA YPOAHMUCenmuuHol akmusuicmio. [lpome ocnosny Giomacy Kywjie cmanoeusime 3enemi
2IIKU, AKI MAKOXHC MICMAMb 3HAYHY KLTbKICMb ehipHOT onii, AKY MONCHA uKOpucmosyéamu y gapmayesmuynitl npakmuyi. 1'inku cma-
10me 8i0x00amu nio yac 3pizans kywa. Tomy 0oyinero 0ocaioumu XiMiyHull ckaao eqipHoi onii, BUOILEeHOI 3 2II0K SNIBYI0 36UATIHO20
3 piznux pezcionie Ecmonii, o6 0osecmu modicnugicms euxopucmanis yici eghipnoi onii ma 2inox y papmayesmuuniv npaxmuyi.
Mema. Tomy memoro 00ciOdiceHHs OYI0 GUSHAYUMU XIMIYHULL CKIA0 eipHol onii 3 2inok anieyro 3euuatinozo (J. communis L.) 3 EcmoHii.
Mamepianu ma memoou. ['inku xywie snieyro Oyiu 3i0pani 6 aimui micsayi 3 27 pisnux micyv ¢ Ecmownii. Eipny onito Oyn0 eudinero
31 C8IdHCUX 20K ANIBYIO 30 OONOMO20I0 MOOUPDIKOBAHO20 MeMOOY OUCMUNAYIL, ONUCAH020 8 MOHO2pagii Juniperi pseudo-fructus 6 €g-
poneticvroi papmaronei. I'’X/MC-ananiz nposoounu 3a donomozoro Agilent 5975 Series MSD, Agilent78904 GC (Agilent Technologies,
Inc.) 3 06oma oemexmopamu (MS ma FID) na kaninapuiil kononyi 3 niasneno2o kpemuesemy (30 m*<0,25 mm) 3i 36 13aH010 HEPYXOMOIO
¢azoro: noni(5 %-oughenin-95 %-oumemun)cunoxcar (DB-5). ['azom-nociem 6ye eeniil i3 cniggionoutennsm 1:30 i weuokicmio nomoxy
1,3 ma/xe. Temnepamypna npocpama 6yna 6io 50—-240°C 3i wsuoxicmio 2 °C/xe, memnepamypa inscexkmopa — 300° C. Jlemexmop MC
npayrosas y pexcumi EI 70 eB i 3i weuokicmio ckanyeéanma 2 ckanygeauns/c 3 dianazonom mac 300py 20—400 oo.

Pezynomamu oocnioicens. Cepednsi KinbKicmo eipHoi onii snieyio @ 2iIKax, ekcmpazo8anux nio 4ac OUCmMuiAYii 3 6UKOPUCIAHHAM
memody Ph.Eur. cmanosuna 0,23+0,04 ma. 103 peuosunu 6ynu ioenmughixogani y 27 pizHux 3paszkax 2iioK siieylo ma KilbKiCHO 6U-
suaueni memooom I'’X/MC. Jlominyiouumu komnonenmamu egipnoi onii anieyio 36uuaiinoco ecmoucvkozo € o-ninen (37,5-69,3 %),
nineH, cabinen, f-mipyen i f-ennanopen. Epipui onii anieyio 3 eCmoncvKoi CUposuHY NOPIGHIOEAIU 3 CEPOCOKUMIUL, IPAHCOKUMU, NOD-
MY2anbCoKUMU, DPAHYY3bKUMU MA 2PeYbKUMU 3paskamu. Bemanoeneno, wjo aniseys 36uuatinuil, wjo pocme 6 Ecmonii, nanexcums 0o
XeMOmuny o-ninemy.

Bucnosku. fniseys 36uuatinuii, wo pocme 6 Ecmonii, i0nocumscsi 00 xeMomuny a-niven. Y 27 pi3Hux 3paskax 2inok Anieyio ioeHmu-
¢hixosano 103 peuosunu ma ecmanognero ix emicm. JJominylouumMu KOMROHeHMAamu eqipHoi onii a1ieyro 36UYAIHO20 eCIMOHCLKO2O €
a-ninen (37,5-69,3 %), momy iio2o modicna UKOpUCmogysamu K 0dicepeio a-nineny 0 papmayesmuunoi npomMucio8ocni.
Ockinvku eqhipHi oii 210K ANI6YIO 36UHAUHO20 He 8i0Nn06ioanu 8cim sumozam €gponelicbkoi hapmaronei 00 oaii 52i0 s1i8YI0, MOMY HA
eipHy 071ito 3 20K HeOOXIOHO PO3POOUMU OKPEMY HOPMAMUBHY OOKYMEHMAayiio.

Knrouogi cnosa: sniseys, cinku, egipua onis, I'’X/MC ananis, Ecmonis
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